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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version Xx.y.z
where:
X the first digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 orgreater indicates TSGapproved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z the third digit is incremented when editorial only changes have been incorporated in the document.

3GPP



Release 11 12 3GPP TS 23.284 V11.1.0 (2012-12)

1 Scope

The present document defines the Stage 2 description for the Local Call Local Switch feature. Local Call Local Switch
may be implemented in both BICC based CS core networks as defined in 3GPP TS 23.205 [2] and SIP-1 based CS core
networks as defined in 3GPP TS 23.231 [3], with a GSM/EDGE Radio Access Network supporting either TDM based

or IP based A interface.

This stage 2 shall cover the information flows between the GM SC server, MSC server and media gateways that are
required to support Local Call Local Switching highlighting the specific requirements in addition to those defined for
BICC based CS core networks 3GPP TS 23.205 [2] and SIP-I based CS core networks 3GPP TS 23.231 [3]. Note that
nothing in the present document shall preclude an implementation of a combined MSC Server and MGW. The present
document shall show the CS core network termination of the A interface, and the information flows between the BSS
and the MSC server, in order to cover the information flow stimulus to the core network and describe the interaction
with the supplementary and value added services and capabilities.

2 References

The following documents contain provisions which, through reference in this te xt, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- Foraspecific reference, subsequent revisions do not apply.

- Foranon-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2] 3GPP TS 23.205: "Bearer-independent circuit-switched core network; Stage 2".

[3] 3GPP TS 23.231: "SIP-1 based Circuit Switched Core Network; Stage 2".

[4] 3GPP TS 23.153: "Out of band transcoder control; Stage 2".

[5] ITU-T Recommendation Q.1902.3 (07/2001): " Bearer independent call control (Capability set 2)
and Signalling System No.7 ISDN User part: Formats and Codes".

[6] 3GPP TS 29.205: "Application of Q.1900 series to bearer-independent Circuit Switched (CS) core
network architecture; Stage 3".

[7] 3GPP TS 48.008: "Mobile Switching Centre - Base Station system (MSC-BSS) interface; Layer 3
specification”.

[8] 3GPP TS 23.002: "Network architecture™.

[9] 3GPP TS 23.009: "Handover procedures".

[10] 3GPP TS 29.231: " Application of SIP-I Protocols to Circuit Switched (CS) core network
architecture; Stage 3".

[11] 3GPP TS 29.232: "Media Gateway Controller (MGC) - Media Gateway (M GW) interface; Stage
3".

[12] 3GPP TS 29.002: "Mobile Application Part (MAP) specification™.
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

BSS ID: A globally unique identifier of a Base Station Subsystem (BSS).

call leg: The access link between the mobile station and the Core Network. A mobile to mobile call consists of two call
legs and the link through the Core Network.

call leg correlation: The process within the BSS to search for the other call-leg(s) of a (potential) Intra-BSS call by
appropriate means.

intra-BSS call: A mobile to mobile voice call involving two mobile stations connected to the same BSS.

intra-BSS call detection: Determination that both call legs are within the same BSS.

local call: An Intra-BSS call that can be locally switched by the BSS.

locally switchedcall: A local call with a direct local path between the Call-legs, switched by the BSS.

3.2 Symbols

For the purposes of the present document, the following symbols apply:

A Interface between the BSC and the MSC-S

Abis Interface between the BSC and the BTS

i intermediate node prefix.

Mc Interface between the (G)MSC-S and the M GW.

Nc The NNI call control interface between (G)MSC servers

0 originating side prefix, e.g. oUE, 0BSS, oMSC, oM GW for nodes and e.g. oA-interface,
o0Assignment Request etc for interfaces, messages etc.

t terminating side prefix, e.g. tUE, tBSS, tMSC, tMGW and e.g. tA-interface, tAssignment Request

etc for interfaces, messages etc.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905 [1].

AolP A over IP, using IP as the bearer of the user plane of A interface
AoTDM A over TDM, using TDM as the bearer of the user plane of A interface
APM Application Transport Mechanism
CcoT Continuity message
GCR Global Call Reference
LCLS Local Call Local Switch
OoBTC Out of Band Transcoder Control
4 Main Concepts

4.1 General

Local Call Local Switch provides the capability for the user plane to be locally switched (e.g. voice data in user plane is
not backhauled to the CS core network) for calls that are generated and terminated by users that are served by the same
BSS. The result is saving on transmission resource of the Abis and/or A interface.
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Local Call Local Switch shall only be considered for a CS voice call and is transparent to the end user.

Figure 4.1.1 shows an example of Local Call Local Switching. It highlights only the main nodes and interfaces and
differentiates between "originating" nodes and interfaces (0UE, 0 BTS, oMSC, oM GW, oAbis, 0A) and "terminating"
nodes and interfaces (tMSC, tMGW, tBTS, tUE, tAbis, tA). It also includes an Intermediate MSC server and M GW
(iIMSC, iIMGW), which may be a (G)MSC server or other intermediate CN control node and its MGW.

(with local switching
Capability)

Figure 4.1.1: Example of Local Call Local Switching

The "active" User Plane path is shown with a thick, solid blue line for the case that Local Switching is provided
between two BTS's, while the "inactive" User Plane path, i.e. the two Abis-links, the two A-links and the links within
the Core Network are not carrying traffic and are therefore marked with thin, dotted blue lines. The Control Plane paths
are shown in solid red lines.

Local Call Local Switch is attempted to be instantiated during call establishment. During this phase, negotiation for
support of LCLS is performed within the Core Network and requests to correlate and connect the call legs are made to
the BSS when LCLS is successfully negotiated. Interaction with existing supplementary services and
handover/relocation are supported. Depending on the scenario this may require a break of an existing locally switched
call where the voice data on user plane shall be routed via the core network, or a (re)establishment of a locally switched
call where the voice data on user plane shall be locally switched in the BSS.

Local Call Local Switch may be supported on both TDM based A interface (AoTDM) and IP based A interface (AolP).

Local Call Local Switch may be implemented on both a BICC based CS core network and a SIP-1 based CS core
network and therefore the main concepts that are defined within 3GPP TS 23.205[2] and 3GPP TS 23.231 [3]
respectively, also apply to Local Call Local Switch.

The MSC server is in charge of call control, supplementary services and gives permission (or denies) as to whether
local switching may be applied. When the MSC server has granted the permission to apply LCLS, the BSC makes the
final operation decision whether to establish LCLS (dependent on alignment of codecs, BTS's supporting local
switching, resource available, status of its BTS's, the state of its radio legs).

4.2 LCLS Negotiation

4.2.1  General concept of LCLS negotiation

LCLS negotiation is required within the Core Network in order to determine if all of the MSC servers and intermed iate
nodes, including GMSC servers, in the call control path support and allow the activation of the LCLS functionality.
LCLS negotiation may result in LCLS not being permitted for the following reasons:

- An MSC server node or intermediate node, including GMSC server node, has not been upgraded to support the
LCLS functionality.

- ltis prevented due to specific interactions e.g. Supplementary Services, operator determined restriction of LCLS,
etc.
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Additionally the LCLS negotiation may result in local call local switch being permitted but with certain configurations
for user plane connectivity to the BSS depending on the network requirements, for examp le periodic signalling of pre -
paid tones.

The LCLS negotiation Information Elements (LCLS-Negotiation Request, LCLS-Negotiation Response and LCLS-
Configuration-Preference) are explicitly signalled on the Nc Interface. The LCLS-Negotiation Request IEand LCLS-
Configuration-Preference IE are signalled during call establishment where the originating MSC server starts LCLS
negotiation.

Depending on the support of LCLS, the MSC servers and intermediate nodes, including GM SC server, in the call
control path may remove the LCLS-Negotiation Request IE and the LCLS-Configuration-Preference 1E from further
signalling on the Nc interface (e.g. if node does not support LCLS), or modify the contents of the LCLS-Negotiation
Request IE (e.g. if LCLS is not allowed for the subscriber), or modify the LCLS-Configuration-Preference IE (e.g. if
LCLS is allowed and bicasting is required during LCLS).

The following properties are signalled in the LCLS-Configuration-Preference Information Element for "LCLS is
Allowed" to allow each node to indicate what level of user data connection it requires:

- Need_Receive_Forward = No/Yes; this indicates if the node needs to receive UL data from the originating UE.

Need_Receive_Backward = No/ Yes; this indicates if the node needs to receive UL data fromthe terminating UE.

Need_Send_Forward = No/ Yes; this indicates if the node needs to insert user data toward the terminating UE.

Need_Send_Backward = No/ Yes; this indicates if the node needs to insert user data toward the originating UE

The default value "No™ means that no Core Network user data requirement exists. If a node receives the LCLS
Negotiation Request IE and the LCLS-Configuration-Preference IEand if any of the parameters of the LCLS-
Configuration-Preference IE is set to "Yes" it shall not change them; it may however change any parameter to " Yes".
However in the backward direction, the received parameters of the LCLS Negotiation Response IE and the LCLS -
Configuration-Preference IE shall not be modified.

The LCLS configuration preference that is negotiated on the core network path allows the oMSC server and the tMSC
server to request the correct LCLS configuration fromthe BSS (see sub-clause 4.6.2) on the originating and the
terminating leg.

Table 4.2.1.1 shows all possible LCLS configuration preferences and the related LCLS configurations requested from
the BSS on the originating and the terminating leg.
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Table 4.2.1.1: Final LCLS configuration preference negotiated on the Core Network path and the

related LCLS configuration requested from the BSS

Negotiated value of LCLS-Configuration-
Preference IE Resulting LCLS Resulting LCLS
confi confi
gurat gurat
ion ion
Need_ Need_ Need_ Need_ reque reque
receive_ send_ receive_ send_ sted sted
forward | backward | backward | forward from from
oMS tMSC
Cto to
0BSS tBSS
1 No No No No connected both-way in the connected both-way in the
BSS BSS
. connected both-way in the
2 No No No Yes semEE ggtg-wayln 2 BSS and send access DL
from the Core Network
N N Y N connected both-way in the connecteq BolwaymiTe
3 o o €s o BSS BSS and bi-casted UL to the
Core Network
connected both-way in the
. BSS and bi-casted UL to the
4 No No Yes Yes ORI ggtg-way o Core Network and send
access DL from the Core
Network
connected both-way in the .
5 No Yes No No BSS and send access DL CONMEEEY Ecs)tg-waym e
from the Core Network
connected both-way in the connected both-way in the
6 No Yes No Yes BSS and send access DL BSS and send access DL
from the Core Network from the Core Network
connected both-way in the )
7 No Yes Yes No BSS and send aceess DL | g gigtiﬁsgé?eg%yﬂﬂﬁe
from the Core Network, block K
local DL Core Networ
3 connected both-way in the
(:Bc’ggeaﬁgdsgg;h:ggslg glf BSS and bi-casted UL to the
No Yes Yes Yes
8 from the Core Network, block SR NMERTr e SE
local DL access DL from the Core
Network
connected both-way in the .
9 Yes No No No | BSSand bi-casted ULtothe | SOnnected gg‘g""’ay'“ e
Core Network
; connected both-way in the
connected both-way in the
. BSS and send access DL
Y, N Y -
10 €s ° e €s BSS ang(?rlecl;alsétt?/\(/jo?kl_ to the from the Core Network, block
local DL
connected both-way in the .
. connected both-way in the
11 Yes No Yes No BSS angc?rlécl;alsett(\a/\(/jolerL tothe | pssand bi-casted UL to the
Core Network
connected both-way in the
connected both-way in the BSS and bi-casted UL to the
12 Yes No Yes Yes BSS and bi-casted UL to the Core Network and send
Core Network access DL from the Core
Network, block local DL
connected both-way in the
EE e [Hress e UL iz connected both-way in the
13 Yes Yes No No Core Network and send BSS y
access DL from the Core
Network
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Negotiated value of L CLS-Configuration-
Preference IE

Resulting LCLS

Resulting LCLS

e e oot Ul o e | connected bo-vay n re
14 Yes Yes No Yes Core Network and send ; e
rom the Core Network, block
access DL from the Core local DL
Network
connected both-way in the
BSS and bi-casted UL to the connected both-way in the
15 Yes Yes Yes No Core Network and send BSS and bi-casted UL to the
access DL from the Core Core Network
Network, block local DL
connected both-way in the connected both-way in the
BSS and bi-casted UL to the BSS and bi-casted UL to the
16 Yes Yes Yes Yes Core Network and send Core Network and send
access DL from the Core access DL from the Core
Network, block local DL Network, block local DL

A Core Network node can optionally request that its related MGW isolates the access side termination fromthe network
side termination in order to avoid any forwarding of data that it receives fromanother network entity (Core Network
node or BSS). Isolation of the access termination is possible when user data need not be transported fromthe oBSS or
the tBSS through the complete core network and in this case the LCLS configuration, which is sent to the oBSS or the
tBSS based on the final LCLS configuration preference does not include the request to block local DL user data.

Figure 4.2.1.1 shows an examp le of how the user plane data can be configured as a result of the CN LCLS Negotiation.
The precise LCLS configuration settings for each permutation of LCLS configuration preference options are specified
in Table 4.2.1.1.

LCLS-Negotiation Request;
LCLS-Configuration-

preference

I

MSC-S-o

LCLS-Negotiation
Response; LCLS-
Configuration-preference

2]

LCLS-Negotiation Request;

LCLS-Configuration-

preference

-
MSC-S-i LCLS-Negotiation

Response; LCLS-

Configuration-preference

MSC-S-t

UL data

requested
from tUE

°
MGW-i MGW-t .
UL data User Plane (connection)

requested °
from oUE o
Local DL data not B SS-]./ °
blocked by BSS BSS-2 .
°

e o 0 0 0 0 o °

Local DL
data blocked
by BSS

UE-o

UE-t

Figure 4.2.1.1: General concepts for LCLS configurations as a result of LCLS Negotiation.

AnnexA provides further examp les of LCLS negotiation in the CN and LCLS configuration in the BSS.
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422  (void)
423  (void)

4.2.4  General concept of LCLS Configuration Preference Modification
LCLS Configuration preferences may be modified during an ongoing call.

The LCLS Configuration Change Request message may be signalled mid-call to attempt to establish LCLS or modify
LCLS configuration preferences, for example for mid-call tones or announcements. Any core network node that
requires change of the LCLS configuration preferences may initiate the LCLS Configuration Change Request.

Change of the LCLS configuration preferences may only be initiated after Answer.

NOTE 1: Priorto Answer message being returned the call is considered to be in the set-up phase and then
subsequent LCLS Negotiation Response and LCLS-Configuration-Preference IEs can be sent within the
call establishment messages (e.g. APM, ACM, CPG).

Only after the node has already handled the LCLS Negotiation procedure it may initiate a Change of the LCLS
configuration preferences. If a node does not respond to the LCLS Negotiation then it shall not trigger a change of the
LCLS configuration preferences at a later time in the call.

NOTE 2: Take Call Waiting for example, the call will trigger an LCLS Negotiation towards the called party since it
is a call establishment fromthe calling parties perspective.

When receiving the LCLS Configuration Change Request message, the other nodes can only accept or reject the request
without any modifications. If another node wishes to make further changes to the LCLS configuration preference
settings it can initiate its own modification of the LCLS-Configuration-Preference IE settings after the ongoing change
of the LCLS configuration preference procedure is completed.

The initiating node shall signal the LCLS Configuration Change Request message in the direction (originating leg or
terminating leg or both — but only for Intermediate Node) that it requires the LCLS configuration preference settings to
be changed.

If the intermediate node receives the LCLS Configuration Change Request message and it does not accept the requested
changes to the LCLS configuration preferences it shall immediately return LCLS Configuration Change Request
Acknowledge message indicating the same requested LCLS-Configuration-Preference |E settings and with the LCLS-
Configuration-Change Result IE indicating rejection of the requested LCLS configuration change. Otherwise if the
intermediate node accepts the requested changes to the LCLS configuration preferences it shall forward the received
LCLS Configuration Change Request message containing the LCLS-Configuration-Change Request IE and the LCLS-
Configuration-Preference IE to its subsequent (succeeding/preceding) node.

If the node which terminates the LCLS Configuration Change Request is the oMSC server or the tMSC server and it
accepts the requested changes to the LCLS configuration preferences it shall return the LCLS Configuration Change
Request Acknowledge message indicating the same requested LCLS configuration preferences and with the
LCLS=Configuration-Change Result IE indicating acceptance of the LCLS Configuration Change Request.

If the node which terminates the LCLS Configuration Change Request is the oMSC server or the tMSC server and it
does not accept the requested changes to the LCLS configuration preferences it shall return the LCLS Configuration
Change Request Acknowledge message indicating the same requested LCLS configuration preferences and with the
LCLS-Configuration-Change Result IE indicating rejection of the LCLS Configuration Change Request.

On receipt of the LCLS Configuration Change Request Acknowledge message fromthe succeeding/preceding node the
intermediate node shall forward it to its subsequent (preceding/succeeding) node.

The change of the LCLS configuration preferences procedure is completed:

- forthe node that receives the LCLS Configuration Change Request message when it sends the LCLS
Configuration Change Request Acknowledge message;

- forthe node which initiates the LCLS Configuration Change Request when it receives the LCLS Configuration
Change Request Acknowledge message.
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NOTE 3: Ifthe node which initiates the LCLS Configuration Change Request receives the LCLS Configuration
Change Request Acknowledge with the LCLS-Configuration-Change Result |E indicating re jection the
node can trigger an LCLS Break as described in sub-clause 7.2.1, specific applications such as insertion
of tones or announcements will dictate this and are described in subsequent sections.

If LCLS Negotiation has occurred during call establishment and a handover occurs prior to answer which changes the
LCLS configuration preferences (from a previously agreed "No" to a "Yes") then the node shall wait until after Answer
before requesting the modification of the LCLS configuration preferences.

NOTE 4: Inter-MSC Handover during call establishment can result in an outstanding IAM — oMSC has sent IAM
forward and then performs Inter-MSC Handover — which could result in the LCLS configuration
preferences being out of align ment prior to Answer, the MSC can then defer sending the LCLS-
Connect_Control request to its BSS if it wishes to prevent LCLS until it has performed a modification of
the LCLS configuration preferences.

4.3 LCLS Call Leg Correlation

43.1 General

LCLS call leg correlation is required in order to allow the BSS to identify that two call legs that are part of the same call
are within the same BSS, and therefore can be correlated together to be a candidate for Local Call Local Switching.

The originating MSC server shall generate a Global Call Reference (GCR) Information Element which is a globally
unique call identifier for the duration of the call and needs to be sent to all nodes in the routing path. The Global Call
Reference is further detailed within clause 11.

The originating MSC server and the terminating MSC server shall include the GCR Information Element in the
ASSIGNMENT REQUEST and HANDOVER REQUEST messages.

See Clause 6 for the detailed descriptions and related call flows for the call establishment procedures.

The GCR may additionally be signalled within the core network for supplementary service interaction with LCLS and
Inter-MSC Handover, this is further detailed in Clause 13 and Clause 8 respectively.

On receipt of a GCR Information Element, if the BSS supports LCLS, the BSS shall store the GCR for each call leg
until the call is released or that call leg is handed over to another BSS.

NOTE: theinclusion of the LCLS-BSS-Status IE in the response indicates to the MSC server that the BSS
supports LCLS.

If the GCR and LCLS-Configuration Information Elements are included in the ASSIGNMENT REQUEST message,
without the LCLS-Correlation-Not-Needed Information Element (see optional Intra-Network Detection, Sub-clause
4.3.2 and optional Intra-BSS Call Detection, Sub-clause 4.3.3), the BSS shall perform call leg correlation and send the
LCLS-BSS-Status Information Element with the correct value within the ASSIGNMENT COMPLETE message.

If the GCR and LCLS-Configuration Information Elements are included in the HANDOVER REQUEST message, the
BSS shall perform call leg correlation and send the LCLS-BSS-Status Information Element with the correct value
within the HANDOVER COMPLETE messages.

If the GCR, LCLS-Configuration and LCLS-Correlation-Not-Needed Information Elements are included (see optional
Intra-Network Call Detection, Sub-clause 4.3.2 and optional Intra-BSS Call Detection, Sub-clause 4.3.3) in the
ASSIGNMENT REQUEST message, the BSS shall either:

- not perform any call leg correlation, but only store the GCR for the assigned call leg and send the LCLS-BSS-
Status Information Element with the value "Call Not Possible to be Locally Switched" within the
ASSIGNMENT COMPLETE;

or

- ignore the LCLS-Correlation-Not-Needed Information Element, store the GCR and perform call leg correlation,
and send the LCLS-BSS-Status Information Element with the correct value within the ASSIGNMENT
COMPLETE message.
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4.3.2  Optional Intra-Network Call Detection

4321 General

As an option during call establishment, the tMSC server or the tBSS may utilise the Network 1D within the Global Call
Reference in order to determine whether the call is an intra-network call (e.g. compare the Network ID within the GCR
with the Network 1D of the tMSC server).

43.2.2 Intra-Network Call Detection within the tMSC server
The terminating MSC-Server may performan intra-network call detection as follows:

- ifthe Network ID in the GCR is the same as the Network ID of the terminating MSC-Server it means that the
call is an intra-network call and the terminating MSC-Server shall proceed as for the case if no Intra-Network
Call Detection is performed i.e. including the GCR and LCLS-Configuration Information Elements, but not
including the LCLS-Correlation-Not-Needed Information Element, within the ASSIGNMENT REQUEST
message.

- ifthe Network ID in the GCR is different fromthe Network ID of the terminating MSC-Server it means that the
call is not an intra-network call and the terminating MSC-Server shall include GCR, LCLS-Configuration, and
LCLS-Correlation-Not-Needed Information Elements within the ASSIGNMENT REQUEST message.

NOTE: Intra-Network call detection within the tMSC server can minimize the processing in some BSS
implementations.

43.2.3 Intra-Network Call Detection withinthe tBSS
When receiving a GCR Information Element the tBSS may perform intra-network call detection as follows:

- ifthe Network ID in the GCR is the same as the Network ID of the terminating BSS it means that the call is an
intra-network call and the terminating BSS shall perform call leg correlation.

- ifthe Network ID in the GCR is different fromthe Network ID of the terminating BSS it means that the call is
not an intra-network call and the terminating BSS shall only store the GCR for the assigned call leg and does not
need to perform call leg correlation.

The tBSS shall indicate the resulting outcome to the tMSC server in the LCLS-BSS-Status Information Element within
the Assignment Complete.

4.3.3  Optional Intra-BSS Call Detection

433.1 General

As an option during call establishment, the tMSC server or tBSS may utilize the 0BSS Node ID within the Call
Reference ID of the GCR, in order to determine whether the call is an intra-BSS call (e.g. compare the o0BSS Node ID
with the tBSS Node ID) as described below.

NOTE: Afterthe oMSCserver has generated the GCR IE, an Inter-BSS handover may occur at the originating
side, therefore the encapsulated BSS ID is no longer the same as the BSS ID of the new Target BSS (see
also sub-clause 8.4.1.1). Due to that, the result of the "BSS ID Pre-Check" procedure may be incorrect
leading to "LCLS-Correlation-Not-Needed" indication being sent to the tBSS whilst the new target BSS
could in fact be the same as the tBSS. If the tBSS does not perform the correlation of the GCR then the
information in the Assignment Complete message may also be inaccurate (the LCLS-BSS-Status IE may
indicate "call not possible to be locally switched" instead of "call not yet locally switched™). If the tMSC
server indicates "LCLS-Correlation-Not-Needed" and the Inter-BSS handover has occurred at the oUE
into the same BSS as the tUE but after signalling the GCR IE and the tBSS does performfull GCR
correlation then the LCLS-BSS-Status will indicate accurately that the call can be locally switched.

433.2 Intra-BSS Call Detection within the tMSC server

The terminating MSC-Server performs intra-BSS call detection as follows:
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- ifthe oBSS Node ID in the GCR is the same as the terminating BSS Node ID, the terminating MSC-Server shall
proceed as for the case when no Intra-BSS Call Detection is performed i.e. including the GCRand LCLS-
Configuration Information Elements, but not including the LCLS -Correlation-Not-Needed Information Element,
in the ASSIGNMENT REQUEST message (if LCLS is otherwise allowed from CN point of view).

- ifthe oBSS Node ID in the GCR is different fromthe terminating BSS Node ID, the terminating MSC-Server
shall include the GCR, LCLS-Configuration, and LCLS-Correlation-Not-Needed Information Elements within
the ASSIGNMENT REQUEST message.

NOTE: Intra-BSS call detection within the tMSC server can minimize the processing in some BSS
implementations.

4.3.3.3 Intra-BSS Call Detection within the tBSS
When receiving a GCR Information Element the tBSS may perform intra-BSS call detection as follows:

- ifthe oBSS Node ID in the GCR is the same as the BSS Node ID of the terminating BSS the terminating BSS
shall perform call leg correlation.

- ifthe oBSS Node ID in the GCR is different fromthe BSS Node ID of the terminating BSS the terminating BSS
shall only store the GCR for the assigned call leg and does not performcall leg correlation.

The tBSS shall indicate the resulting outcome to the tMSC server in the LCLS -BSS-Status Information Element within
the ASSIGNMENT COMPLETE message.

4.4 LCLS Connection Control

LCLS connection control enables the Core Network to indicate to the BSS when the call is requested to be locally
switched within the BSS or not. LCLS connection control is explicitly signalled on the A interface during Call
Establishment, Handover and LCLS Break/(Re)Establishment using the LCLS_CONNECT_CONTROL message.

Within the LCLS_CONNECT_CONTROL message, the LCLS-Connection-Status-Control Information Element shall
indicate whether the BSS is requested to:

- establish local switching (connect);

- do not establish local switching (this value is used for example in call hold to explicitly prevent LCLS
connection);

- bi-cast at handover (This is a temporary status of an LCLS connection which is being broken during handover.
The setting applies to the call leg which is not being handed over. After handover has been completed and LCLS
is broken, the BSS shall adopt the previous LCLS-Connection-Status-Control value i.e. "connect" unless
explicitly changed by the MSC Server. This means that any subsequent handover of the previous call leg back
into the same BSS will enable LCLS without any change of LCLS-Connection-Status to this call leg). The
temporary status settings shall be cleared by the BSS if set during a handover and the handover fails or is
rejected.

- receive DL data at handover (This is a temporary status of an LCLS connection which is being broken during
handover. The setting applies to the call leg which is not being handed over. After handover has been completed
and LCLS is broken, the BSS shall adopt the previous LCLS-Connection-Status-Control value i.e. "connect"
unless explicitly changed by the MSC Server. This means that any subsequent handover of the previous call leg
back into the same BSS will enable LCLS without any change of LCLS -Connection-Status to this call leg). This
setting does not change the UL bicasting and assumes the call leg to which it is applied is bicasting UL at
handover in addition. The termporary status settings shall be cleared by the BSS if set during a handover and the
handover fails or is rejected.

- release LCLS for the locally switched call (Release LCLS).

LCLS through-connection is established when the BSS receives, on both call legs, the LCLS-Connection-Status-Control
IEto allow and request LCLS to be established.

The detailed call flows and procedures for signalling of the LCLS-Connection-Status-Control I1E during Call
Establishment, LCLS Break/(Re)Establishment, and Handover are defined in clauses 6, 7, and 8 respectively.

3GPP



Release 11 22 3GPP TS 23.284 V11.1.0 (2012-12)

The LCLS_CONNECT_CONTROL message and the usage of the LCLS-Connection-Status-Control IE are further
detailed in sub-clause 16.3.

4.5 LCLS Status Reporting

45.1 LCLS BSS Status between BSS and Core Network

LCLS BSS status is required between the BSS and the Core Network in order to keep the originating MSC server and
the terminating MSC server updated of the LCLS status in the respective BSS.

The LCLS-BSS-Status Information Element is used to indicate whether:
- thecall is locally switched with requested LCLS configuration

- thecall is local but not yet locally switched (this indicates that the call has been correlated but not locally
switched)

- thecall is not possible to be locally switched (this indicates that the call has been determined not to be a local
call)

- thecall is no longer locally switched
- the requested LCLS-Configuration is not supported

The inclusion of the LCLS-BSS-Status Information Element in responses to the MSC server indicates support of LCLS
feature by the BSS. The usage of the LCLS-BSS-Status Information Element is further detailed in sub-clause 16.3.

The LCLS-BSS-Status IE is explicitly signalled on the A interface during Call Establishment, LCLS
Break/(Re)Establish LCLS, and Handover procedures. See clauses 6, 7 and 8 respectively.

The LCLS-BSS-Status IE is also signalled explicitly in the LCLS_NOTIFICATION message on the A interface,
triggered by the BSS to notify the core network of any LCLS status changes in the BSS, e.g. BSS Initiated LCLS Break.
The LCLS_NOTIFICATION message is further detailed in sub-clause 16.3.

452 LCLS Status within the Core Network

LCLS status is required within the Core network in order to update all of the (G)MSC server and intermediate nodes in
the call control path of the LCLS status of the call.

LCLS-Status Information Element is explicitly signalled on the Nc interface during Call Establishment, LCLS
Break/(Re)Establish, and Handover procedures when the LCLS status changes frombefore and after handover. See
clauses 6, 7, and 8 respectively. The LCLS-Status is either indicated as changed status (LCLS-Status IE) to a change in
the BSS or it may be indicated as request to change the LCLS-Status (LCLS-Status-Change IE) due to handover or
supplementary service invocation forexample.

The LCLS-Status IE can indicate the following statuses:
- thecall is LCLS connected;
- thecall is not LCLS connected;
- thecallis LCLS feasible but not yet connected.
The LCLS-Status-Change IE can indicate the following statuses:
- LCLS is to be released;

LCLS is to be released due to handover;

LCLS is to be re-connected after LCLS break;

Indicate DL data after handover - Handover Detected.
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The MSC Servers shall only generate or forward the LCLS Status IE through the CN if there is a change to the current
CN status (i.e. there is not a one to one mapping of the LCLS-BSS Status and the LCLS Status in the CN). The usage of
these elements: the LCLS Status IE signalled in the LCLS_STATUS_UPDATE message and the LCLS-Status-Change
IE which is signalled in the LCLS_STATUS_CHANGE_REQUEST message and

LCLS _STATUS _CHANGE_REQUEST ACKNOW LEDGEMENT message is further detailed in sub-clause 16.1.

4.6 User Plane when LCLS is Active

46.1 General

When LCLS has been established for a call, the voice data on the user plane is locally switched within the BSS. When
the call is locally switched the core network shall assume that no user plane data will be received fromthe BSS for the
duration of the locally switched call unless explicitly requested via the LCLS-Configuration IE.

When user plane data is required to be inserted by the core network, e.g. supplementary services, unless previously
negotiated via the LCLS-Negotiation IE (see sub-clause 4.2) an LCLS Break procedure shall precede the insertion of
user plane data.

NOTE: During Handover procedures and LCLS Break procedures, the BSS may start to send the user plane data
to the core network before all nodes in the routing path have updated their related LCLS status, see
clauses 7and 8.

4.6.2  LCLS Configuration

LCLS configuration is required in order to allow the Core Network to indicate to the BSS the LCLS connection
preference.

The LCLS Configuration Information Element is explicitly signalled on the A interface on a per call leg basis during
Call Establishment and Handover procedures or at any time during the call using the LCLS_CONNECT_CONTROL
message. See clauses 6 and 8 respectively. It is used to indicate if the local call shall be:

- connected both-way in the BSS (basic LCLS connection)
- connected both-way in the BSS and bi-casted UL to the Core Network

- connected both-way in the BSS and send access DL from the Core Network (BSS may combine or replace local
DL data with DL data from the Core Network)

- connected both-way in the BSS and send access DL from the Core Network, block local DL

- connected both-way in the BSS and bi-casted UL to the Core Network and send access DL from the Core
Network (BSS may combine or replace local DL data with DL data fromthe Core Network)

- connected both-way in the BSS and bi-casted UL to the Core Network and send access DL from the Core
Network, block local DL (BSS shall block local DL data but continue send UL data locally)

If the BSS does notsupport a certain configuration this shall be indicated with the LCLS-BSS-Status IE set to
"requested LCLS configuration is not supported" to the MSC Server.

NOTE: If BSSsupports LCLS feature, then at least one of the LCLS configurations is required to be supported.

The usage of the LCLS Configuration IE is further detailed in sub-clause 16.3.

5 General Circuit Switched Core Network Domain
Architecture

LCLS does not require any modifications to the basic reference architecture. The General CS core network domain
architecture is specified in 3GPP TS 23.205 [2]. Network Architecture for CS Core Network Nodes and GSM/EDGE
Radio Access Networks is specified in 3GPP TS 23.002 [8].

3GPP



Release 11 24 3GPP TS 23.284 V11.1.0 (2012-12)

NOTE: LCLSdoes introduce a number of conceptual changes as described in sub-clause 4.1.

6 Call Establishment

6.1 Basic Mobile Originating Call

6.1.1 Basic Mobile Originating Call with BICC based CS core network

6.1.1.1 General

The basic mobile originating call shall be established in accordance with 3GPP TS 23.205 [2]. The LCLS establishment
may use forward or backward bearer establishment. The following sub-clauses describe the additional require ments
related to the LCLS functionality.

6.1.1.2 Initial Addressing

If the oMSC server supports the LCLS feature it shall generate a Global Call Reference (GCR) IE. The GCR IE is
derived from the ITU-T Global Call Reference IE [5] and specified in detail in the clause 16 and in 3GPP TS 29.205
[6]. If the serving radio access is GERAN the Call Reference ID field of the GCR IE contains the originating BSS ID.

The oMSC server shall then include the GCR IE, LCLS-Negotiation Request IEand LCLS-Configuration-Preference IE
indicating the preferences for LCLS as defined in the sub-clause 4.2, clause 16 and in 3GPP TS 29.205 [6], together
with the Supported Codecs List IE for Oo BT C as specified in 3GPP TS 23.153 [4] in the IAM message to the
succeeding call control node.

6.1.1.3 Access Bearer Assignment

6.1.1.3.1 Assignment performed after LCLS Negotiation through Core Network

On receipt of the APM from the succeeding MSC server containing the LCLS -Negotiation Response IE, indicating
local call connection is permitted, the oMSC server shall continue with the basic call establishment and if the serving
radio access is GERAN shall include the GCR IE and the LCLS-Configuration IE (which is derived from the LCLS-
Configuration-Preference IE) in the originating BSSAP Assignment Request message (see 3GPP TS 48.008 [7]).

If the serving radio access is UTRAN the oMSC server shall save the LCLS-Negotiation Response IEand LCLS-
Configuration-Preference |IE but proceed with the call establishment as described in TS 23.205 [2].

6.1.1.3.2 Assignment performed before LCLS Negotiation

After generation of the GCR IE the oMSC initiates the access bearer assignment on the originating side and includes the
GCR IE and the preliminary LCLS-Configuration IE (the final configuration can be different due to the following
LCLS negotiation through the core network) in the originating BSSAP Assignment Request message.

6.1.1.3.3 0oBSS behavior

If the originating BSS supports LCLS and receives the Assignment Request message containing the GCR IE and the
LCLS-Configuration IE the originating BSS shall store the GCR IE against the Assigned Call leg and shall check if it
can support the requested LCLS-Configuration. The originating BSS shall report the outcome in LCLS-BSS-Status IE
returned to the MSC server in the Assignment Complete message.

If the originating BSS does notsupport LCLS then the GCR IE and the LCLS-Configuration IE will be ignored and no
LCLS-BSS-Status IE will be returned in the Assignment Comp lete message. The oMSC server shall continue the call
establishment as for a Non-LCLS call.
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6.1.14 Backward LCLS Negotiation

At reception of an APM, ACM or CPG message with the LCLS-Negotiation Response IE and the LCLS-Configuration-
Preference IE the oMSC server shall check whether a new value of the LCLS-Configuration-Preference settings require
the change of the requested LCLS configuration and if so the oMSC server shall include the updated LCLS-
Configuration IE in the BSSAP message LCLS Connect Control to the BSS, see sub-clause 6.1.1.5. If the LCLS-
Negotiation Response IE indicates "LCLS Not Allowed™ or "LCLS not supported by subsequent node" then the oMSC
Server shall not permit LCLS connection unless any subsequent LCLS negotiation results in LCLS being feasible.

NOTE 1: The oMSC can still signal the GCR to the BSS in order to avoid a subsequent Assignment to pass the
GCR if LCLS becomes feasible at a later time during the call.

At reception of an unsolicited APM message without LCLS-Negotiation Response IE then the oMSC shall handle the
APM but not change the LCLS-Configuration or any LCLS behaviour.

NOTE 2: APM is used for other services or applications and need not include LCLS-Negotiation Response IE.

If the first backward message (APM or ACM) does not contain the LCLS-Negotiation Response IE then the oMSC
Server shall not proceed with further LCLS signalling for this call.

NOTE 3: This indicates to the oMSC server that the LCLS feature is not supported by succeeding node.

6.1.1.5 LCLS Through-Connection

If the originating BSS determines that the call is local and can be locally switched it shall not through-connect the two
parties unless explicitly indicated to do so by receiving the LCLS-Connection-Status-Control IE set to "Connect" for
both call legs.

When the oMSC server receives the ANM fromthe succeeding MSC server with the LCLS -Status IE indicating "LCLS
is feasible but not yet connected" it shall send the BSSAP message LCLS-Connect-Control to the originating BSS
containing the LCLS-Connection-Status-Control IE set to "Connect". If the value of the required LCLS Configuration is
not the same as the value requested within the Assignment Request message, the oMSC Server shall also include the
LCLS Configuration IE in the LCLS-Connect-Control message.

If the BSS has received the LCLS-Connection-Status-Control IE set to "Connect” for both call legs associated to the
LCLS call it shall locally switch the user plane between the two call legs and report the through -connection via the
LCLS-BSS-Status IE set to "the call is locally switched with requested LCLS configuration" in the LCLS-Connect-
Control Acknowledge message. The CN user plane shall be kept through-connected as described in the sub-clause 4.6.

If the call is not yet locally switched when returning the LCLS-Connect-Control Acknowledge message but becomes
locally switched at a later time (for example due to the LCLS-Connection-Status-Control IE requesting "Connect™ at the
second call leg) the BSS shall report the change in status via the LCLS-BSS-Status IE set to "the call is locally switched
with requested LCLS configuration™ within the LCLS-Notification message as specified in 3GPP TS 48.008 [7].

NOTE: This should not occur at the oMSC server for normal call establishment as the oMSC server should
always be the last (second) node sending the LCLS-Connect-Control message to the BSS.

6.1.1.6 LCLS Status Reporting

When the oMSC server receives the LCLS-Connect-Control Acknowledge message fromthe originating BSS with the
LCLS-BSS-Status IE set to "the call is locally switched with requested LCLS configuration™ it shall informthe
succeeding MSC server with the APM message containing the LCLS Status IE set to "LCLS connected".

During the LCLS call establishment and ongoing call any change to the LCLS connection status is reported by the BSS
to the core network and only if it results in a change of the LCLS status in the core network, the updated LCLS status
shall be signalled by the oMSC server to the succeeding nodes. See also sub-clause 4.5.

6.1.1.7 MGW/User plane

The M GW/user plane shall be established in accordance with 3GPP TS 23.205 [2].
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6.1.2  Basic Mobile Originating Call with SIP-1 based CS core network

6.1.2.1 General

The basic mobile originating call shall be established in accordance with 3GPP TS 23.231 [3]. The LCLS principles
introduced in the sub-clause 6.1.1 for BICC protocol messages should also apply to SIP-1signalling cases.
6.1.2.2 Initial Addressing

The oMSC server shall send the initial SIP-1 INVITE request with the GCR IE, LCLS-Negotiation Request IE and
LCLS-Configuration-Preference IE included within the encapsulated IAM message if the LCLS feature is supported. If
an access bearer assignment has not been completed the initial SDP offer shall indicate that the local preconditions have
not been met.

6.1.2.3 Access Bearer Assignment

On receipt of the SIP-1 183 Session Progress provisional response fromthe succeeding MSC server containing the
LCLS-Negotiation Response IE and LCLS-Configuration-Preference IE included within the encapsulated APM
message, the oMSC server shall continue with the basic call establishment as specified in the sub-clause 6.1.1.3.
6.1.2.4 Backward LCLS Negotiation

At reception of the SIP-1 183 Session Progress provisional response with the LCLS-Negotiation Response IE and
LCLS-Configuration-Preference IE included within the encapsulated APM message the oMSC server shall check the
value of the LCLS-Negotiation Response IE and the LCLS-Configuration-Preference IE as specified in the sub-clause
6.1.1.4.

If the first 183 Session Progress provisional response does not contain the LCLS Negotiation Response IE then the
0MSC Server shall not proceed with further LCLS signalling for this call.

NOTE: This indicates to the oMSC server that LCLS feature is not supported by succeeding node.

6.1.2.5 LCLS Through-Connection

On the reception of the 200 OK final response to the initial INVITE with the encapsulated ANM message containing
LCLS-Status I1Ethe oMSC server shall apply the LCLS Through-Connection procedure specified in the sub-clause
6.1.1.5.

6.1.2.6 LCLS Status Reporting

The oMSC server shall send the SIP-I INFO request containing the LCLS Status IE included within the encapsulated
APM message to the succeeding MSC server when LCLS Status Reporting needs to be performed according to
procedure described in the sub-clause 6.1.1.6.

6.1.2.7 MGW/User plane
The M GW/user plane shall be established in accordance with 3GPP TS 23.205 [2].

6.2 Basic Mobile Terminating Call

6.2.1  Basic Mobile Terminating Call with BICC based CS core network

6.2.1.1 General
The basic mobile terminating call shall be established in accordance with 3GPP TS 23.205 [2]. The LCLS establishment

may use forward or backward bearer establishment. The following sub-clauses describe the additional require ments
related to the LCLS functionality.
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6.2.1.2 Actions at Intermediate Nodes (including GMSC)

6.2.1.2.1 Initial Addressing

If an intermediate node supports the LCLS feature and receives the LCLS-Negotiation Request IE and LCLS-
Configuration-Preference IE from a preceding node in the IAM it may modify the LCLS-Configuration-Preference IE
based on its own LCLS configuration requirements, and shall then forward the resulting LCLS -Configuration-
Preference IE together with GCR IEand LCLS-Negotiation Request IE to the succeeding node. The rules for modifying
the LCLS-Configuration-Preference IE are specified in the sub-clause 4.2.

If LCLS is not permitted by the intermediate node based on its own LCLS requirements then it shall set the LCLS-
Negotiation Request IE to value "LCLS not allowed". The intermediate node shall forward the LCLS-Negotiation
Request IE, LCLS-Configuration-Preference IEand GCR IEto the succeeding node.

6.2.1.2.2 Backward LCLS Negotiation

If the intermediate node supports the LCLS feature and has sent the GCR IE, the LCLS-Negotiation Request IEand
LCLS-Configuration-Preference IE within IAM message towards the succeeding node further action depends on the
content of the first received backward message (APM message or ACM).

- Ifthe intermediate node receives the first backward message (APM or ACM) without the LCLS-Negotiation
Response IE it shall include the LCLS-Negotiation Response IE indicating "LCLS not supported by subsequent
node into APM/ACM before forwarding the APM/ACM to the preceding node.

NOTE 1: This indicates to preceding nodes that the LCLS feature is not supported by the succeeding nodes
except the intermediate node but that further LCLS negotiation can occur. Specifically this can arise
due to subsequent call control signalling to other succeeding nodes, e.g. due to changed routing,
handover or supplementary service interactions. If the intermediate node does not include any LCLS-
Negotiation Result IE then it implicitly indicates to the preceding node that LCLS feature is not
supported by the intermediate node and no further LCLS signalling is permitted for the call.

- When the received APM/ACM contains the LCLS-Negotiation Response IE then the forwarding MSC server
shall forward the received LCLS-Negotiation Response IEand LCLS-Configuration-Preference IE to the
preceding node.

If the intermediate node has forwarded LCLS-Negotiation Response IE in the first backward APM/ACM message and
receives an APM which does not include LCLS Negotiation Response IE then the intermediate node shall handle the
APM but shall not include any LCLS IE when passing onsuch APM's; no changes to LCLS status shall result.

NOTE 2: APM is used for other services or applications and need not include LCLS IEs.

Other information elements shall be treated as specified in 3GPP TS 23.205[2] and in 3GPP TS 23.231 [3].

6.2.1.2.3 Through-Connection

The procedure specified in 3GPP TS 23.205 [2] shall be applied.

6.2.1.2.4 LCLS Status Reporting within CN

If the LCLS status is received from its adjacent node, the MSC server shall update the LCLS status and shall pass on to
the next node only if the LCLS status has changed. See also sub-clause 4.5.

6.2.1.2.5 MGW!/User plane
The M GW/user plane shall be established in accordance with 3GPP TS 23.205 [2].
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6.2.1.3 Actions at Terminating Call side

6.2.1.3.1 Initial Addressing

If the tMSC server supports LCLS feature and receives the GCR IE, the LCLS-Negotiation Request IE and the LCLS-
Configuration-Preference IE it may modify the LCLS-Configuration-Preference IE based on its own LCLS
configuration requirements. The rules for modifying the LCLS-Configuration-Preference IE are specified in the clause
4.2and in 3GPP TS 29.205 [6].

6.2.1.3.2 Backward LCLS Negotiation

If the tMSC server supports LCLS feature then it shall return the LCLS-Negotiation Response IEand the LCLS-
Configuration-Preference IE to the preceding node in the APM or the ACM message.

6.2.1.3.3 Access Bearer Assignment

If the serving radio access is GERA N then when the tMSC server performs the access bearer assignment it shall include
the GCR IE and the LCLS-Configuration IE (which is derived fromthe LCLS-Configuration-Preference IE) in the
BSSAP Assignment Request message sent to the terminating BSS (see 3GPP TS 48.008 [7]).

If the tMSC server supports the optional "intra-Network call detection” procedure and determines that the Network 1D
within the GCR IE is not equal to the own (tMSC) Network ID, the tMSC server shall also include the "LCLS-
Correlation-Not-Needed" IE in the Assignment Request message (see sub-clause 4.3.2).

If the tMSC server supports the optional "intra-BSS call detection™” procedure and determines that the BSS ID within the
GCR IE is not equal to the terminating BSS ID, the tMSC server shall also include the "LCLS-Correlation-Not-Needed"
IE in the Assignment Request message (see sub-clause 4.3.3).

If the terminating BSS supports LCLS and receives the Assignment Request message containing the GCR IE and the
LCLS-Configuration IE, the BSS shall store the GCR against the Assigned Call leg and check if it can support the
requested LCLS-Configuration. Unless the BSS supports the optional "intra-Network call detection" procedure (see
sub-clause 4.3.2) or optional "intra-BSS call detection" procedure (see sub-clause 4.3.3) it shall performa correlation of
the received GCR to see if another call leg has been assigned with the same GCR and report the outcome in the LCLS-
BSS-Status IE returned to the tMSC server in the Assignment Complete message.

If the terminating BSS does not support LCLS then the GCR IE and the LCLS-Configuration IE will be ignored and no
LCLS-BSS-Status IE will be returned in the Assignment Comp lete message. The tMSC server shall continue the call
establishment as for normal Non-LCLS call.

6.2.1.3.4 LCLS Through-Connection

If the terminating BSS determines that the call is local and can be locally switched it shall not through -connect the two
parties unless explicitly indicated to do so by receiving the LCLS-Connection-Status-Control IE set to "Connect™ for
both call legs.

When the tMSC server receives "answer" fromthe terminating UE it shall send the BSSAP message LCLS-Connect-
Control containing the LCLS-Connection-Status-Control IE set to "Connect" and send the ANM message with the
LCLS-Status IE indicating "LCLS is feasible but not yet connected" to the preceding MSC server.

If the BSS has received the LCLS-Connection-Status-Control IE set to "Connect" for both call legs associated to the
LCLS call it shall locally switch the user plane between the two call legs and report the through -connection via LCLS-
BSS-Status IE set to "the call is locally switched with requested LCLS configuration” in the LCLS-Connect-Control
Acknowledge message. The CN user plane shall be kept through-connected as described in the sub-clause 4.6.

If the call is not yet locally switched when returning the LCLS-Connect-Control Acknowledge message but becomes
locally switched at a later time (for example due to the LCLS-Connection-Status-Control IE requesting "Connect™ at the
second call leg) the BSS shall report the change in status via LCLS-BSS-Status IE set to "the call is locally switched
with requested LCLS configuration” within the LCLS-Notification message as specified in 3GPP TS 48.008 [7].
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6.2.1.3.5 LCLS Status Reporting

During the LCLS call establishment and ongoing call any change to the LCLS connection status is reported by the BSS
to the core network and only if it results in a change of the LCLS status in the core network the updated LCLS status
shall be signalled by the tMSC server to the preceding node. See also sub-clause 4.5.

6.2.1.3.6 MGW!/User plane

The MGW/user plane shall be established in accordance with 3GPP TS 23.205 [2].
6.2.2  Basic Mobile Terminating Call with SIP-lI based CS core network

6.2.2.1 General

The basic mobile terminating call shall be established in accordance with 3GPP TS 23.231 [3]. The LCLS principles
using introduced in the sub-clause 6.2.1 for BICC protocol messages should also apply to SIP-1 signalling cases.

6.2.2.2 Actions at Intermediate Nodes (including GMSC)

6.2.2.2.1 Initial Addressing

If an intermediate node supports the LCLS feature and receives the GCR IE, the LCLS-Negotiation Request IEand the
LCLS-Configuration-Preference IE included within the encapsulated IAM message froma preceding node in the SIP-I
INVITE request it may modify the LCLS-Configuration-Preference IE based on its own LCLS configuration
requirements, and shall then forward the initial INVITE request with the resulting LCLS-Configuration-Preference I1E

together with GCR IE and LCLS-Negotiation Request IE included within the encapsulated IAM message to the
succeeding node.

6.2.2.2.2 Backward LCLS Negotiation

On the receipt of the 183 Session Progress provisional response the intermediate node shall apply the Backward LCLS
Negotiation procedure specified in the sub-clause 6.2.1.2.2.

6.2.2.2.3 Through-Connection

See sub-clause 6.2.1.2.3.

6.2.2.2.4 LCLS Status Reporting within CN

See sub-clause 6.2.1.2.4.

6.2.2.2.5 MGW!/User plane

See sub-clause 6.2.1.2.5.
6.2.2.3 Actions at Terminating Call side

6.2.2.3.1 Initial Addressing

See sub-clause 6.2.1.3.1.

6.2.2.3.2 Backward LCLS Negotiation
If the tMSC server supports LCLS feature then it shall return the final LCLS-Negotiation Response IEand LCLS-

Configuration-Preference IE included within the encapsulated APM message to the preceding node in the SIP-1 183
Session Progress provisional response.
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6.2.2.3.3 Access Bearer Assignment

See sub-clause 6.2.1.3.3.

6.2.2.34 LCLS Through-Connection

The tMSC server shall apply the LCLS Through-Connection procedure specified in the sub-clause 6.2.1.3.4. The
LCLS-Status IE indicating "LCLS is feasible but not yet connected" shall be included in the ANM message
encapsulated in the 200 OK final response to the initial INVITE.

6.2.2.3.5 LCLS Status Reporting

See sub-clause 6.2.1.3.5.

6.2.2.3.6 MGW!/User plane

See sub-clause 6.2.1.3.6.

6.3 Basic Mobile to Mobile End to End Call Examples

6.3.1 Basic Call Establishment Connection Model for LCLS

Figure 6.3.1.1 shows the network model for the basic call establishment for a Local Call. The oMSC server seizes one
context with two bearer terminations in the oMGW. The bearer termination T1 is used for the bearer towards the 0BSS
and the bearer termination T2 is used for the bearer towards the iMSC selected iIMGW. The iMSC server seizes one
context with two bearer terminations in the iM GW. The bearer termination T6 is used for the bearer toward s the tMSC
server selected tMGW and the bearer termination T5 is used for the bearer towards the preceding oMGW. The tMSC
server seizes one context with two bearer terminations in the tMGW. The bearer termination T3 is used for the bearer
towards the iIMSC selected iIMGW and bearer termination T4 is used for the bearer towards the tBSS.

Control plane link which transmits signalling

e o o o o Userplane link path through CN, connected or disconnected

o User plane link which transmits real user plane data within BSS and UEs

User plane link which transmits real user plane data in backward direction
from the CN towards oUE (e.g. network provided ring-back tone)

oMSC-S iMSC-S tMSC-S

tUE et _/\_ Deefoeclocececcocelosecscccsccoscscosadoececosccoscscsscocsheceocae -

T (G,
'~ 1oc o - ic c=.=[C

oMGW tMGW

Connection Model 1: After Alerting, Backward Through Connection
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iMSC-S tMSC-S

tUE et _/\_  Dge et cetocesscsccccleosscsccsscoossscscsedocoosscscscsccoosscchbsccccss

Connection Model 2: After answer, Call is locally switched

Figure 6.3.1.1: Basic Call Establishment Connection Model for Local Call

6.3.2  LCLS established, Basic Call Example with BICC based CS core
network, forward bearer establishment

Figures 6.3.2.1, 6.3.2.2 and 6.3.2.3 show the message sequence example for the basic call establishment for LCLS. In
this example the oUE and the tUE belong to the same BSS (marked as 0BSS and tBSS) and the CN permits LCLS. The
example is based on examples from 3GPP TS 23.205 [2] for the basic mobile originating call, forward bearer
establishment (case when access bearer assignment is requested on the originating side after reception of Bearer
Information message) and the basic mobile terminating call, forward bearer establishment.
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|oUE|

| 0BSS | | oMGW | | oMSC |

|iMGW| | iMSC |
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-
-

A

2a. CALL P

2. SETUP

ROCEEDING

Figure 6.3.2.1: Basic Call Establishment Flow when call is locally switched, forward bearer
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Service Request handling.

Originating Call SETUP.

establishment

Context (iC)

The oMSC server replies with the CALL PROCEEDING message to indicate that the call is being processed.

If the oMSC server supports LCLS it retrieves the 0BSS ID and generates the Global Call Reference for the

call.

The oMSC server sends the IAM message including supported codecs list, GCR with encapsulated oBSS ID,
the LCLS-Negotiation Request IEand the LCLS-Configuration-Preference IE.

Ifthe IMSC server supports LCLS it may modify the LCLS-Negotiation Request IE and the LCLS-
Configuration-Preference IE due to CAMEL, supplementary service requirements etc. before sending the

IAM message containing the GCR with the encapsulated 0BSS ID, the LCLS-Negotiation Request IE and the
LCLS-Configuration-Preference IE.

The tMSC server pages the tUE.

The tMSC server performs call Setup.

The tUE confirms the call.
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9. The tMSC server requests the tMGW to prepare for the network side bearer establishment.

10.  Afterthe tMGW has replied with the bearer address and the binding reference the tMSC server returns the
APM message with the selected codec, available codec list and if LCLS is supported, the LCLS-Negotiation
Response IE and the LCLS-Configuration-Preference IE.

11a. When the bearer information is received the iMSC server requests the seizure of the outgoing network side
bearer termination.

11b.  After the outgoing side bearer termination is seized the iIM SC server requests the seizure of the incoming

network side bearer termination.
During the seizure of the outgoing side and the incoming side bearer termination the iMSC server will also
request the iM GW to through-connect the bearer terminations so that the bearer will be both way through-

connected.

12. TheiMSCserver transfers the APM message with the selected codec, available codec list, the LCLS-
Negotiation Response IE and the LCLS-Configuration-Preference IE.

| oUE | |oBSS| |0MGW| |o|v|sc| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| | tUE |

13a. Add network side termination:
ADD fequest ($) / ADD reply (T2) | Context (oC)

.
>

Network side Bearer
Establishment

13b. Add access sidg termination: NOTE: For AoTDM
ADD fequest ($) / ADD reply (T1) | Context (oC)| | step 13bis: ADD (T1).

-
-

4. ASSIGNMENT REQUEST |(GCR, LCLS-
Configuration)

=

-
Rl

15 ASSIGNMENT COMPLETH (LCLS-BSS-
Status [ "call not posgible to be locglly switched'l

Access side 16. COT

Bearer
Establishment 17. COT

\

[y

" | 18. Add access side termindtion:
Context (tC) | ADD request ($) / ADD reply (T4)

{163, it optional Intra-Network | | | NOTE: For ACTOM
p o , “hen ! tep 18 is: ADD (T4).
i call detection and/or optional ! step s ()
Intra-BSS call detection
procedure/s supported
perform check.

19b. ASSIGNMENT REQUEST (GCR,
LCLS-Configpration)

|

20a. LCLS NOTIFICATION (LCLS-BSS 20. ASSIGNNMENT COMPLETE (LCLS-
a. - (LCLS- BSS-Status 5 "call not yet Igcally switched"
Status = "gall not yet locally svvltchedl -t

—~

Access Side
Bearer
Establishment

| 21. tUE repoits: Alerting

22a. ACM

A

22b. MOD repuest:
Context (tC) | send Ring-pdck tone

24. oMSC reports: Alerting -

23. ACM

A

-l Ring-back Tone

Figure 6.3.2.2: Basic Call Establishment when call is locally switched, forward bearer establishment
(continuation of figure 6.3.2.1)

13a. When the bearer information is received the oMSC server requests the seizure of the network side bearer
termination.
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13b.

14.

15.

16.

17.

18.

19a.

19b.

20.

20a.

21.
22a,b.
23.
24,

After the network side bearer information is seized the oMSC server requests the seizure of the access side
bearer termination.

During the seizure of the network side or the access side bearer termination the oMSC server will also
request the oMGW to through-connect the bearer terminations so that the bearer will be backward through-
connected.

The oMSC server determines whether LCLS is allowed in the core network based on the returned LCLS -
Negotiation IEand if so the oMSC server includes the LCLS-Configuration IE in the ASSIGNMENT
REQUEST message along with the GCR IE.

The 0BSS returns the ASSIGNMENT COMPLETE message with the LCLS-BSS-Status IE indicating “call
not possible to be locally switched™.

When the access assignment is completed the oMSC server sends the Continuity (COT) message to the iMSC
server.

The IMSC server transfers the COT message to the tMSC server.

The tMSC server requests the seizure of the access side bearer termination. If not requested during the
seizure of network side bearer termination (in step 9) the tMSC server will also request the tMGW to
through-connect the bearer terminations so that the bearer will be backward through -connected.

If the tMSC server supports the optional "intra-Network call detection™ procedure it compares its own
Network 1D with the Network ID received within the Global Call Reference IE.

If the tMSC server supports the optional "intra-BSS call detection” procedure it compares the BSS ID of the
selected terminating BSS with the oBSS ID received within the Global Call Reference IE at this step. Since
the oUE and the tUE belong to the same BSS the call continues the same way as for the basic LCLS
establishment without this pre-check.

The tMSC server performs the access bearer assignment and sends the ASSIGNMENT REQUEST message
containing the GCR IE and the LCLS-Configuration IE if LCLS is permitted in the core network.

The oBSS/tBSS performs the GCR correlation. Since the GCR correlation has identified the call as an intra
BSS call and LCLS is allowed in the BSS, the tBSS returns the ASSIGMENT COMPLETE message with the
LCLS-BSS-Status IE indicating "Call not yet locally switched".

Since the GCR correlation has identified the call as an intra BSS call and LCLS is allowed in the BSS, the
0BSS signals the LCLS status change by sending the LCLS_NOT IFICATION message with the LCLS -BSS-
Status IE set to "Call not yet locally switched".

The tUE reports alerting.
The tMSC server returns the ACM message and requests the tMGW to provide a ring-back tone.
The iIMSC server transfers the ACM message to the oMSC server.

The oMSC server reports alerting.
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| oUE | |oBss| |omGw| [omsc]| |imew]| [imsc] |tusc| [mew| |wBss | | tUE |
25. tUE reporgs: Connect
25a. CONNECT ACK o
26. LCLS_CONNECT_CONTROL
(LCLS-Conne ction-Status;C ontrol = "connpct")
27. LCLS_CONNECT_CONTROL_ACK
(LCLS-BSS-Status = "call npt yet locally
_switched")
28. MOD requiest: stop tone|
Context (tC) | bothway throligh-connect
29. ANM [LCLS status = "LCLS [
feasible but rjot yet connected"]
30./ANM [LCLS sfatus = "LCLS B
feapible but not ygt connected"]
31. MOD request: |
bothway thr )Egh-connect
- Context (0C)
. 32. oMSC repprts: Connect
32a. CQNNECT ACK
33. LGLS_CONNEC|T_CONTROL
(LCIS-ConnectionfStatus-Contrdl = "connect")
34a. LCLS_CONNECT_CONTROL_ACK (LJLS-BSS-Statup L .
= "tall is locally sjvitched with rdquested LCLY configuration']) 34b. LCUS_NOTIFICATION (LCLS-B$S-Status = "call
_________ — T " 1 is locally [switched with fequested LCLS configuration™)
: ) . [ R, Iy I i _l
: r 1
! If OMSC suppor_ts option fo conflgl_Jre oN G.W t_o isolate access | - If tMSC supports option to|configure tMGW to isolate |
side termination from network side tefmination and LCLS . | . N . o |
| L " | - access side tefmination from jnetwork side termination and
negotiation result alloys it: : | L e " |
! | : LCLS negotiation result allows it: i
i 34c. MOV request (T1)/ MOV reply | Context (Cs) : ! !
i = —| Isolate bearer ! [ 34d. MOV request (T4)/ | context (Cs) I
. . _|_ _ _ _ ”|terminaton _ _ _ ! I — MOV reply| |solate bearer termination !
35. LCLS stafus update: Lo ——— U !
APM [LCLS-$tatus = "LCLS connected"]
36. LCLS status update:
APM [LCLS-Statu$ = "LCLS conpected"]
h -
\ Call|is locally Switched

Figure 6.3.2.3: Basic Call Establishment when call is locally switched, forward bearer establishment
(continuation of figure 6.3.2.2)

25.  ThetUEanswers the call.

25a. The tMSC server returns the CONNECT ACKNOW LEDGE message to the tUE.

26.  The tMSC server indicates to the tBSS that this call leg is ready to be locally switched by sending the
LCLS_CONNECT_CONTROL message (note the BSS cannot through-connect LCLS until it receives the
same indication from the oMSC server).

27.  ThetBSSreturns the LCLS_ CONNECT_CONTROL_ACK message with the LCLS-BSS-Status IE set to
"Call not yet locally switched" since the BSS has not received the same order fromthe oMSC server.

28. When the tMSC server receives the Connect message it requests the tMGW to stop providing ring -back tone
to the calling party and requests to bothway through-connect the bearer.

29.  The tMSCserver returns the ANM message with the LCLS-Status IE indicating "LCLS is feasible but not yet
connected".

30. The oMSCserver receives the ANM message with the LCLS-Status IE indicating "LCLS is feasible but not

yet connected".
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31.
32.
32a.
33.

3a.

34b.

34c.

34d.

35.

36.

6.3.3

The oMSC server request the oMGW to bothway through-connect the bearer.
The oMSC server reports Answer/Connect to the oUE.
The oUE completes the call establishment with the CONNECT ACKNOWLEDGE message.

The oMSC server requests the oBSS to connect LCLS since the received ANM message indicated "LCLS is
feasible but not yet connected™.

Since the BSS has received the through connect request for both call legs the 0BSS returns the
LCLS_CONNECT_CONTROL_ACK message with the LCLS-BSS-Status IE set to "call is locally switched
with requested LCLS configuration”.

NOTE 1: Ifthe BSS cannot locally through-connect the call at this time then it is indicated by setting the
LCLS-BSS-Status IEset to "the call is not yet locally switched". If at a later time the BSS can
locally switch the call, this is indicated by sending the LCLS_NOTIFICATION message with the
LCLS-BSS-Status IEset to "the call is locally switched with requested LCLS configuration™.

Since the BSS has received the through connect request for both call legs the tBSS signals the LCLS status
change by sending the LCLS_NOTIFICATION message with the LCLS-BSS-Status IE set to "call is locally
switched with requested LCLS configuration™.

If the oMSC server supports the option to configure its Access MGW to isolate the access side termination
fromthe network side termination and LCLS negotiation indicated that no succeeding node requires the UL
data from the oUE then the oMSC server requests the oMGW to isolate the access side termination T1 from
the network side termination T2.

If the tMSC server supports the option to configure its Access MGW to isolate the access side termination
fromthe network side termination and LCLS negotiation indicated that no preceding node requires the UL
data from the tUE then the tMSC server requests the tMGW to isolate the access side termination T4 from
the network side termination T3.

NOTE 2: The MSC server can also use the Change Through-Connection procedure and requests the MGW
to change the through-connection of the bearer to inactive instead of using of the Isolate Bearer
termination procedure, see 3GPP TS 23.205 [2].

The oMSC server signals the change of the LCLS status through the Core Network by sending the APM
message with the LCLS-Status IEset to "LCLS connected".

The iIMSC server transfers the change of the LCLS status to the tMSC server.

LCLS not established, Basic Call Example with BICC based CS core
network

The Figure 6.3.3.1 shows the message sequence examp le for the basic call establishment for LCLS when the call could
not be locally switched. In this example the CN permits LCLS but the oUE and the tUE belong to different BSS's
(marked as 0BSS and tBSS). The example is based on examples from 3GPP TS 23.205 [2] for the basic mobile
originating call, forward bearer establishment and the basic mobile terminating call, forward bearer establishment.
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| oUE | |oBss| |omew| [omsc| |imew]| |[imsc] |tusc| [mew| |wss| | tUE |
| For preceding signaling sequences for basic call setup steps 1- 18 see figures 6.3.2.1 and 6.3.2.2 |

{ 19a. tMSC performs optional |
! Intra-Network Call Detection 1
i andor Intra-BSS Call 1
i Detection if supported.
19b. ASSIGNMENT REQUEST (GCR,
LCLS-Configyiration [, LCLY-Correlation-
Not-Needed] o
20. ASSIGNMENT COMPLETE (LCLS-
BSS-Status ={"call not possible to be
| locally switched")
Access Side
Bearer
Establishment
21. tUE reporfs: Alerting
. 22a.ACM |
23. ACM 22b. MOD request:
- Context (tC) | send Ring-back tone
P 24. oMSC repprts: Alerting - —
|-} Ring-back Tone:
' 25a. CONNELCT
25b. CONNELCT ACK o
26. MOD requiest: stop tone|
Context (tC) bothway thso gh-connect
27. ANM
_ 28. ANM |
29. MOD requgst: bothway
thrgugh-connect | Context (0C)
P 304. CONNECT
30b. CONNECT ACK
. g - g - g -

Figure 6.3.3.1: Basic Call Establishment Flow when call is not locally switched

1- 18. The basic call establishment procedure between the UE-1 and the UE-2 is the same as specified in steps 1-18

19a.

19b.

20.

of sub-clause 6.3.2.1.

If the tMSC server supports the optional " Intra-Network Call Detection™ procedure it may compare its own
Network 1D with the Network ID received within the Global Call Reference (GCR) IE.

If the tMSC server supports the optional " Intra-BSS Call Detection" procedure it may compare the BSS ID of
the selected terminating BSS with the value of the originating BSS ID received within the GCR IE at this
step.

In this case, the result of the "Intra-Network Call Detection" procedure or "Intra-BSS Call Detection"
procedure is that the call is not an intra-Network or an intra-BSS call.

The tMSC server performs the terminating access bearer assignment and sends the ASSIGNMENT
REQUEST message containing the GCR IE and the LCLS-Configuration IE if LCLS is permitted in the core
network.

If the tMSC server performed the "Intra-Network Call Detection"” procedure in step 19a and/or the tMSC
server performed the "Intra-BSS Call Detection" procedure in step 19a, then the tMSC server includes the
"LCLS-Correlation-Not-Needed" IE in the ASSIGNMENT REQUEST message since the oUE and the tUE
belong to the different BSS's.

The tBSS returns the ASSIGMENT COMPLETE message with the LCLS-BSS-Status IE indicating "Call
Not Possible to be Locally Switched".
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21 - 30.The basic call establishment procedure between the UE-1 and the UE-2 continues as for the normal, non-
LCLS call.

6.3.4 LCLS established, Basic Call Example with SIP-I based CS core

network

Figures 6.3.4.1, 6.3.4.2, 6.3.4.3and 6.3.4.4 show the message sequence example for the basic call establishment when

call is locally switched. In this examp le the oUE and the tUE belong to the same BSS (marked as 0BSS and tBSS) and

the CN permits LCLS. The example is based on examples for the basic mobile originating call and for the basic mobile
terminating call from 3GPP TS 23.231 [3].

| oUE | |oBSS| |0MGW| |0MSC| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| | tUE |

[
|

accesses OMSC: Service Request + CL3

-
-

1. oUH

2. SETUP.

3. CALL PROCEEDING

A

4. Retrieve oBSS ID
and use it to generate
Global Call Reference

5. Add network side termination:
request ($) / APD reply (T2)

" 6. INVITE [SDP, IAM (GCR
LCLS-Configpration-Preferg

7.100 Trying

Context (oC)

LCLS-Negotiation
nce)]

Request,

8. Add network side termination:
request ($) / ADD reply (T6)

Context (iC)

-

9. INVITE [SDP, |
LCLS—Configuraii

AM (GCR, LCLl
n-Preference)

S-Negotiation|Request,

10. 100 Trying

11. Paging tyE

[
|

Paging respgnse + CL3

12. SETUP

Y

_13. CALL CONFIRMED

14. Add netwjork side termination:

oD reply (T6)

Context (iC)

ADD request|($)/ADD reply|(T3
Context (tC) — a =( ) Ply|(T3)
15. 183 Session Rrogress [SDP,|APM (LCLS-
‘Negotiation Response, LCLS-Cqnfiguration-Prgference)]
16. PRACK
17. Configufe remote IP agidress & port:
MOD rgquest (T6) / M

~18. 200 OK PRAQ

Figure 6.3.4.1: Basic Call Establishment Flow when call is locally switched

1 Service Request handling.

2. Originating Call SETUP.

3. The oMSC server replies with a CALL PROCEEDING message to indicate that the call is being processed.

4, If the oMSC server supports LCLS it retrieves the 0BSS ID and generates the Global Call Reference for the
call.

5. The oMSC server selects the codec and requests the oMGW to select and provide the IP transport address

and port for the network side bearer connection before sending the INVITE message.
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10.
11.
12.
13.
14.

15.

16.

17.

18.

The oMSC server sends the INVITE request with the initial SDP offer indicating that local preconditions
have not been met, and with the encapsulated IAM message containing the GCR with encapsulated oBSS 1D,
the LCLS-Negotiation Request IEand the LCLS-Configuration-Preference IE.

The iIMSC server confirms the reception of the INVITE request with a 100 Trying provisional response.

The iIMSC server selects the codec and requests the iMGW to select and provide the IP transport address and
port for the outgoing network side bearer termination.

Ifthe IMSC server supports LCLS it may modify the LCLS-Negotiation Request IE and the LCLS-
Configuration-Preference IE due to CAMEL, supplementary service requirements etc. before sending the
INVITE request with the SDP offer and with the encapsulated IAM message containing the GCR with the
encapsulated oBSS ID, the LCLS-Negotiation Request IE and the LCLS-Configuration-Preference IE.

The tMSC server confirms the reception of the INVITE request with 100 a Trying provisional response.
The tMSC server pages the tUE.

The tMSC server performs call Setup.

The tUE confirms the call.

The tMSC server selects the codec, provides to the tMGW the selected codec and the remote user plane IP
address and port information that were received fromthe preceding node in the SDP offer and requests the
tMGW to prepare for the network side bearer establishment.

After the tMGW has replied with the local IP address and port information the tMSC server includes in the
SDP answer the user plane IP address and UDP port received from the tM GW, the selected codec and any
additional accepted payload types. The tMSC server returns a 183 Session Progress provisional response with
the SDP answer and if LCLS is supported with encapsulated APM message containing the LCLS-Negotiation
Response IE and the LCLS-Configuration-Preference IE.

The iIMSC server replies to succeeding node with the PRACK request to confirmthe reception of the 183
Session Progress provisional response.

When the 183 Session Progress provisional response with the SDP answer is received the iMSC server
requests the iM GW to configure the remote IP transport address and any additional negotiated payload types
of the outgoing side bearer termination.

The tMSC server confirms the reception of the PRACK request with a 200 OK final response.
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| oUE | |oBSS| |0MGW| |0MSC| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| | tUE |

19. A
ADD

fid network sid
request ($) / A

e termination:
pD reply (T5)

Context (iC)

-

20. 183 Sess
Besponse, L

on Progress [
CLS-Configura

DP, APM (LCLS-
ion-Preference)]

egotiation

21. PRACK

22. Configurle remote IP ag -
MOD request (T2) / M

dress & port:
DD reply (T2
-t ply ( l Context (oC)

-

23. A
ADD

NOTE: For AoTDM
step 23 is: ADD (T1).

e termination:
D‘D reply (T1)

dd access sid
request ($) / Al

—| Context (oC)

 24. 200 OK HRACK

25. ASSIGNMENT REQ

LCLS-(

UEST (GCR,
onfiguration)

-

T COMPLETH (LCLS-BSS-
ible to be locadly switched")

v
-
|

26
Status

ASSIGNMEN
F "call not pos

27. Configurle remote IP ad
MOD request (T1) / M

dress & port:
DD reply (T1)

.
>

NOTE: Step 27 is not
applicable for AoTDM.

T
|
Context (0C) :

28. UPDATE|[SDP]

A

P

29. UPDATE [SD|

\TE [SDP]

30. 200 OK UPD

32.200 OK U

PDATE [SDP]

Context (tC)

31. Add acce
ADD request

5s side terming
($) / ADD repl

tion:
(T4)

NOTE: For AoTDM
step 31 is: ADD (T4).

i 33. If optional Intra-

i Network call detection and/
E or optional Intra-BSS call
i detection procedure/s

i supported perform check.

Figure 6.3.4.2: Basic Call Establishment when call is locally switched (continuation of figure 6.3.4.1)
19.  TheiMSCserver selects the codec for the incoming side bearer termination, provides to the iM GW the
selected codec and the remote user plane IP address and port information that were received from the
preceding node in the SDP offer and requests the iMGW to prepare for the incoming side bearer
establishment.
During the seizure of the outgoing side and the incoming side bearer termination the iMSC server will also
request the iM GW to through-connect the bearer terminations so that the bearer will be bothway through-
connected.

20.  Afterthe IMGW has replied with the local IP address and port information the iM SC server includes in the
SDP answer the user plane IP address and UDP port received fromthe iM GW, the selected codec and any
additional accepted payload types. The iMSC server sends the 183 Session Progress provisional response

with the SDP answer and with encapsulated APM message containing the LCLS -Negotiation Response IE

and the LCLS-Configuration-Preference IE to the preceding node.

21.  The oMSCserver replies to the succeeding node with the PRACK request to confirmthe reception of the 183

Session Progress provisional response.

22.  The oMSCserver requests the oMGW to configure the remote user plane IP address and any additional

negotiated payload types of the network side bearer termination.
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23.  The oMSCserver requests the seizure of the access side bearer termination.
During the seizure of the network side or the access side bearer termination the oMSC server will also
request the oMGW to through-connect the bearer terminations so that the bearer will be backward through-
connected.

24.  The iMSC server confirms the reception of the PRACK request with the 200 OK final response.

25. The oMSC server determines whether LCLS is allowed in the core network based on the returned LCLS-
Negotiation IE and if so the oMSC server includes the LCLS -Configuration IE in the ASSIGNMENT
REQUEST message along with the GCR IE.

26.  The oBSS returns the ASSIGNMENT COMPLETE message with the LCLS-BSS-Status IE indicating "call
not possible to be locally switched".

27.  When the oMSC server receives the ASSIGNMENT COMPLETE message, it requests the oMGW to
configure the remote user plane IP address and UDP Port for the access side bearer termination.

28.  Since the access bearer assignment is comp leted the oMSC server sends the UPDAT E request with the SDP
offer indicating local preconditions met to the succeeding node.

29.  The iMSCserver forwards the UPDATE request to the succeeding node.
30.  ThetMSC server confirms the reception of the UPDATE request with the 200 OK final response.

31.  When the tMSC server receives the SDP offer indicating remote preconditions met it requests the seizure of
the access side bearer termination.
If not requested during the seizure of network side bearer termination (step 14) the tMSC server will request
the tMGW to through-connect the bearer terminations so that the bearer will be backward through -connected.

32. The iMSCserver forwards the 200 OK (UPDATE) final response to the preceding node.

33.  Ifthe tMSCserver supports the optional "intra-Network call detection™ procedure it compares its own
Network 1D with the Network ID received within the Global Call Reference IE.
If the tMSC server supports the optional "intra-BSS call detection™ procedure it compares the BSS ID of the
selected terminating BSS with the oBSS ID received within the Global Call Reference IE at this step. Since
the oUE and the tUE belong to the same BSS the call continues the same way as for the basic LCLS
establishment without this pre-check.
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|0UE|

|oBSS| |0MGW| |0MSC| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| |tUE|

A

35b. LCLS_NOTIFICATION (LCLS-BSS-
Status = "dall not yet locglly switched'l

34. ASSIGNMENT REQUEST (GCR,
LCLS-Configliration)

-

35a. ASSIGNMENT COMPLETE (LCLS-
 BSS-Status "call not yet Idcally switched|

—

36. ALERTING

37. MOD requiest: send

Ring-back tone
Context (tC) >

%

38. 180 Ringing [ACM]

39. PRACK
|40. 180 Ringipg [ACM] >

42. 200 OK PRAGK

41. PRACK

Y

IN

B. ALERTING

44. 200 OK PRACK

Ring-back Tone

45. CONNEQT

46. CONNECQT ACK

[y
|

47.LCLS_CONNECT_CONTROL
(LCLS-Conng ction—StatusiZ ontrol = "connpct")

-

48. LCLS_CONNECT_CONTROL_ACK
(LCLS-BSS-Status = "call npt yet locally
switched")

49. MOD requiest: stop tone|

bothway throligh-connect
Context (tC) — >

Rl

50. 200 OK INVITE [ANM (LCLS|status =
"LCLS feasible buf not yet connelcted")]

51. 200 OK INVITE [ANM (LCLS status =
"LCLS feasible but not yet cpnnected")]

Figure 6.3.4.3: Basic Call Establishment when call is locally switched (continuation of figure 6.3.4.2)

34.

35.

36.

37.
38.

39.

40.

The tMSC server sends the ASSIGNM ENT REQUEST message containing the GCR IEand the LCLS-
Configuration IE if LCLS is permitted in the core network.

a) The tBSS performs the GCR correlation. Since the GCR correlation has identified the call as an intra BSS
call and LCLS is allowed in the BSS, the tBSS returns the ASSIGMENT COMPLETE message with the
LCLS-BSS-Status IE indicating "Call not yet locally switched".

b) Since the GCR correlation has identified the call as an intra BSS call and LCLS is allowed in the BSS, the
oBSS signals the LCLS status change to the oMSC server by sending the LCLS_NOTIFICATION message
with the LCLS-BSS-Status IE set to "Call not yet locally switched".

The tUE reports alerting.
The tMSC server requests the tMGW to provide a ring-back tone.

The tMSC server sends a 180 Ringing provisional response with the encapsulated ACM message to the
preceding node.

The iIMSC server replies to succeeding node with the PRACK request to confirmthe reception of the 180
Ringing provisional response.

The iIMSC server transfers the 180 Ringing provisional response with the encapsulated ACM message to the
preceding node.
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41.  The oMSCserver replies to succeeding node with the PRACK request to confirmthe reception of the 180

Ringing provisional response.

42.  The tMSC server confirms the reception of the PRACK request with the 200 OK final response.
43.  The oMSC server reports alerting.
44.  The IMSC server confirms the reception of the PRACK request with the 200 OK final response.
45.  ThetUEanswers the call.
46.  The tMSC server returns the CONNECT ACKNOW LEDGE message to the tUE.
47.  The tMSC server indicates to the tBSS that this call leg is ready to be locally switched by sending the
LCLS_CONNECT_CONTROL message.
48.  The tBSSreturns the LCLS_ CONNECT_CONTROL_ACK message with the LCLS-BSS-Status IE set to
"Call not yet locally switched" since the BSS has not received the same order fromthe oMSC server.
49.  When the tMSC server receives the Connect message it requests the tMGW to stop providing ring -back tone
to the calling party and requests to bothway through-connect the bearer.
50.  The tMSC server returns the 200 OK (INVITE) final response with the encapsulated ANM message with the
LCLS-Status IE indicating "LCLS is feasible but not yet connected".
51.  The oMSCserver receives the 200 OK (INVITE) final response with the encapsulated ANM mes sage with
the LCLS-Status IE indicating "LCLS is feasible but not yet connected".
| oUE | |oBSs| |omew| |omsc| [iMGw]| |imsc | |tusc| [tvew| |tBSS | | tUE |
52. ACK N
53. MOD request:
bothway thrpugh-connect
- — Context (oC) 54. ACK o
P 55. CONNECT
56. CQNNECT ACK
57. LQLS_CONNECT_CONTROL
(LCLS-Connection Status-Contro| = "connect")
B 58b. LCLS_INOTIFICATION (LCLS-BSS{Status = "call
58a.|LCLS_CONNECT_CONTRQL_ACK (LCL$-BSS-Status is locally switched with requested LCLS ¢onfiguration”)
"¢all is locally syitched with regquested LCLS|configuration” -
=== T T B | T T T S R S N D J
| If oMSC supports option to configure gMGW to isolate ! . . . |
| access side termination|from network gide termination : P tMS_C supports option to configure .tMGW to |sc_)|ate :
i and LCLS negotiation result allows it: i | access side te \mlnatlon f_ror_n network side t(_er.mlnann and :
| 58c. MOV request (TL)/ MOV reply | Context (Cs) | [ LCLS negotiatiop result allows it: i
! ~ | Isolate bearer | : 58d. MOV re?\;‘gs\f (T“l)/ Context (Cs) [
b U RO _| termination i — '®PY | Isolate bearer termination [
59. LCLS stafus update: ST T T R e !
INFO [APM (1 CLS-Status =['LCLS connected")]
60. 200 OK INFO
61. LCLS status update:
INFO [APM (LCI;E -Status = "LCIS connected"}]
$62. 200 OK INFO
= s
\‘ Calllis locally Switched 4/’

Figure 6.3.4.4: Basic Call Establishment when call is locally switched (continuation of figure 6.3.4.3)

52.

OK fin

al response.
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53.
54.
55.
56.

57.

58.

59.

60.
61.
62.

6.3.5

The oMSC server request the oMGW to bothway through-connect the bearer.

The iIMSC server transfers the ACK request to the succeeding node.

The oMSC server reports Answer/Connect to the oUE.

The oUE returns the CONNECT ACKNOWLEDGE message to the oMSC server.

The oMSC server requests the 0BSS to connect LCLS since the received 200 OK (INVITE) final response
indicated "LCLS is feasible but not yet connected".

a) Since the BSS has received the through connect request for both call legs the oBSS returns the
LCLS_CONNECT_CONTROL_ACK message with the LCLS-BSS-Status IE set to "call is locally switched
with requested LCLS configuration”.

b) The tBSSsignals the LCLS status change to the tMSC server by sending the LCLS_NOTIFICATION
message with the LCLS-BSS-Status IE set to "call is locally switched with requested LCLS configuration™.

c) Ifthe oMSCserver supports the option to configure its Access MGW to isolate the access side
termination fromthe network side termination and LCLS negotiation indicated that no succeeding node
requires the UL data from the oUE then the oMSC server requests the 0MGW to isolate the access side
termination T1 fromthe network side termination T2.

d) Ifthe tMSC server supports the option to configure its Access MGW to isolate the access side termination
fromthe network side termination and LCLS negotiation indicated that no preceding node requires the UL
data from the tUE then the tMSC server requests the tMGW to isolate the access side termination T4 from
the network side termination T3.

NOTE: The MSC server can also use the Change Through-Connection procedure and requests the MGW
to change the through-connection of the bearer to inactive instead of using of the Isolate Bearer
termination procedure, see 3GPP TS 23.205 [2].

The oMSC server signals the change of the LCLS status through the Core Network by sending the INFO
request with the encapsulated APM message with the LCL S-Status IE set to "LCLS connected".

The iMSC server returns the 200 OK (INFO) final response to the preceding node.
The iIMSC server transfers the change of the LCLS status to the succeeding node.

The tMSC server returns the 200 OK (INFO) final response to the preceding node.

LCLS established, Basic Call Example with BICC based CS core
network, backward bearer establishment

Figures 6.3.5.1and 6.3.5.2 show the message sequence example for the basic call establishment for LCLS. In this
example the oUE and the tUE belong to the same BSS (marked as oBSS and tBSS) and the CN permits LCLS. The
example is based on examples from 3GPP TS 23.205 [2] for the basic mobile originating call, backward bearer
establishment (case when access bearer assignment is comp leted before sending of initial address message) and the
basic mobile terminating call, backward bearer establishment.
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| oUE | |oBSS| |oMGW| |0MSC| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| | tUE |

1. oUH accesses oMSC: Service Request + CL3

%

2. SETUP.

3. CALL PROCEEDING

A

4. Retrieve oBSS ID
and use it to generate
Global Call Reference

5. Add access sid¢ termination:

ADD fequest ($)/A3‘Dreply (T1) | Context (oC)

g. ASSIGNMENT REQUEST [GCR, LCLS—'
Configuration)

-
%

7| ASSIGNMENT COMPLETH (LCLS-BSS-
Status F "call not possible to be localy switched")

-
'

Access side
Bearer
Establishment

8. Adld network sid¢ termination:

equest ($) / APD reply (T2)

Context (0C)

-

"1 9. 1AM [Code
Request, LC

NOTE: Prepare bearer T2

c List, GCR, L
_S—Configuraii

CLS-Negotiation
n-Preference]

10. Add network side termination:
ADD request ($) /ADAD reply (T5)

-
-

Context (iC)

Network side Bearer
Establishment

11. Add network side termination:
ADD fequest ($) / APD reply (T6)

[
-

Context (iC) | NOTE: Prepare bearer T6

12. 1AM [Codec L|st, GCR, LCL$-Negotiation
Request, LCLS-Cpnfiguration-Pfeference]

Figure 6.3.5.1: Basic Call Establishment Flow when call is locally switched, backward bearer
establishment

1 Service Request handling.
2. Originating Call SET UP.
3. The oMSC server replies with the CALL PROCEEDING message to indicate that the call is being processed.

4, If the oMSC server supports LCLS it retrieves the 0BSS 1D and generates the Global Call Reference for the
call.

5. Before the network side bearer information is seized the oMSC server requests the seizure of the access side
bearer termination.

6. The oMSC server includes a preliminary LCLS-Configuration IE in the ASSIGNMENT REQUEST message
along with the GCR IE, because the oMSC server does not know whether LCLS is allowed in the core
network at this stage.

7. The oBSS returns the ASSIGNMENT COMPLETE message with the LCLS-BSS-Status IE indicating "call
not possible to be locally switched".

8. The oMSC server prepares the seizure of the network side bearer termination.
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9. Aferthe oMGW has replied with the bearer address and the binding reference, the oMSC server sends the
IAM to the succeeding node, in which the oMSC server indicates that backward bearer establishment is to be
used. The oMSC server sends the IAM message including supported codecs list, GCR with encapsulated
oBSS ID, the LCLS-Negotiation Request IE and the LCLS-Configuration-Preference IE.

10.  When the initial address and the bearer information is received the iIMSC server requests the seizure of the
network side bearer termination.

11.  The iMSCserver prepares the seizure of the outgoing side bearer termination.

12.  Aferthe IMGW has replied with the bearer address and the binding reference, the iMSC server sends the
IAM to the succeeding node. If the iIMSC server supports LCLS it may modify the LCLS-Negotiation IE due
to CAMEL, supplementary service requirements etc. before sending the IAM message containing the GCR
with the encapsulated 0BSS ID, the LCLS-Negotiation Request IE and the LCLS-Configuration-Preference
IE.

|oUE| |oBSS| |0MGW| |o|v|sc| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| |tUE|

13. Paging tUE

-
-

Paging respopse + CL3

14. SETUP

A

15. Call Conf{rmed

16. Add acceps side termination:
Context (tC) | ADD request ($) / ADD reply (T3)

-
%

Network side Bearer Establishment

17. Add access side termination:
Context (tC) | ADD request|($) / ADD reply (T4)

i 18. If optional Intra-Network i
i call detection and/or optional E
! Intra-BSS call detection !
i procedure/s supported i
i perform check. :
19. ASSIGNNENT REQUEST (GCR,
LCLS-Configpration)

20. ASSIGNMENT COMPLETE (LCLS-

21. LCLS_NOTIFICATION| (LCLS-BSS- ‘BSS—Status 3 "call not yet Ipcally switched'
Status = "call not yet locally switched") -

~

Access Side
Bearer
Establishment

2. tUE repoits: Alerting

2
23. ACM [LCLS-Negqtiation Response, [«
LCLS-Configufation-Preference]

24. MOD reqpest:

25. ACM [LLCLS-Negotiatipn Response, send Ring-bgck tone
LCLB-Configuratiop-Preference] Context (tC) [« —

26. oMSC reports: Alerting

AA

Ring-back Tone
|

27. For succeeding signalling sequence see figure 6.3.2.3.
T T T T T T

Figure 6.3.5.2: Basic Call Establishment when call is locally switched, backward bearer
establishment (continuation of figure 6.3.5.1)

13.  The tMSCserver pages the tUE.
14.  The tMSCserver performs call Setup.

15. The tUE confirms the call.
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16.  The tMSCserver requests the tMGW to establish a bearer to the given iM GW.
17.  The tMSCserver requests the seizure of the access side bearer termination.

18.  Ifthe tMSCserver supports the optional "intra-Network call detection" procedure it compares its own
Network 1D with the Network ID received within the Global Call Reference IE.
If the tMSC server supports the optional "intra-BSS call detection" procedure it compares the BSS 1D of the
selected terminating BSS with the oBSS 1D received within the Global Call Reference IE at this step. Since
the oUE and the tUE belong to the same BSS the call continues the same way as for the basic LCLS
establishment without this pre-check.

19.  The tMSCserver performs the access bearer assignment and sends the ASSIGNMENT REQUEST message
containing the GCR IE and the LCLS-Configuration IE if LCLS is permitted in the core network.

20.  The oBSS/tBSS performs the GCR correlation. Since the GCR correlation has identified the call as an intra
BSS call and LCLS is allowed in the BSS, the tBSS returns the ASSIGMENT COMPLETE message with the
LCLS-BSS-Status IE indicating "Call not yet locally switched".

21.  Since the GCR correlation has identified the call as an intra BSS call and LCLS is allowed in the BSS, the
oBSS signals the LCLS status change by sending the LCLS_NOTIFICATION message with the LCLS -BSS-
Status IE set to "Call not yet locally switched".

22.  ThetUEreports alerting.

23.  ThetMSC server returns the ACM message and includes the LCLS-Negotiation Response IE and the LCLS-
Configuration-Preference IE if LCLS is supported.

24.  The tMSC requests the tMGW to provide a ring-back tone.

25.  The iMSCserver returns the ACM message and includes the LCLS-Negotiation Response IE and the LCLS-
Configuration-Preference IE.

26.  The oMSCserver reports alerting.

27.  When performing further call establishment see figure 6.3.2.3.

7 Call Clearing and LCLS Break/Re-establishment

7.1 Call Clearing

The call clearing procedures shall be performed in accordance with 3GPP 23.205 [2] for a BICC based CS core network
and in accordance with 3GPP TS 23.231 [3] for a SIP-I based CS core network.

7.2 LCLS Break

721 MSC server Initiated

7211 Principles
When the MSC server determines that local switching should be disconnected:

- itshallsend a LCLS Status Change Request message indicating disconnection preparation through the Core
Network.

- onreceipt of a LCLS Status Change Request Acknowledge message indicating disconnection preparation with a
Result code indicating LCLS Status Change Request accepted the MSC server shall send a LCLS-Connection-
Control message indicating LCLS break to the associated BSS.

On receipt of the LCLS Status Change Request message indicating disconnection preparation the MSC server shall:
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- send a LCLS break request immed iately to the associated BSS, and

- when the acknowledge message is received fromthe BSS, the MSC server shall return the LCLS Status Change
Request Acknowledge message indicating disconnection preparation and a Result code indicating LCLS Status
Change Request accepted.

The BSS needs to receive the LCLS break request on both call legs before releasing local switching.

7.2.1.2 MSC server actions

When the MSC server determines that local switching should be disconnected it shall send to the succeeding (or
preceding) node the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-
Disconnection-Preparation™. If in the related M GW the access side termination is isolated from the network side
termination, the MSC Server shall request the MGW to through-connect the access side termination to the network side
termination.

On the reception of the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE set to
"LCLS-Disconnection-Preparation” and a Result code IE indicating LCLS Status Change Request accepted, the MSC
server shall send to the BSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control I1E set to
"Release LCLS". At reception of the LCLS-Connect-Control Acknowledge message with the LCLS-BSS-Status IE set
to "the call is no longer locally switched", the MSC server shall send to the succeeding (or preceding) node the LCLS
Status Update message with the LCLS-Status IE set to "LCLS Not Connected"” if the same LCLS Status Update
message was not already received fromthe succeeding (or preceding) node.

When the MSC server receives the LCLS Status Change Request message with the LCLS-Status-Change IE set to
"LCLS-Disconnection-Preparation” it shall send to the BSS the LCLS-Connect-Control message with the LCLS-
Connection-Status-Control IE set to "Release LCLS". If in the related M GW the access side termination is isolated from
the network side termination, the MSC Server shall request the MGW to through-connect the access side termination to
the network side termination. On reception of the LCLS-Connect-Control Acknowledge message the MSC server shall
send to the preceding (or succeeding) node the LCLS Status Change Request Acknowledge message with the LCLS-
Status-Change IE set to "LCLS-Disconnection-Preparation™ and a Result code IE indicating LCLS Status Change
Request accepted.

When the LCLS-Connect-Control Acknowledge or the LCLS-Notification message with the LCLS-BSS-Status IE set to
"the call is no longer locally switched" is received, the MSC server shall send to the succeeding (or preceding) node the
LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" if the same LCLS Status Update
message was not already received fromthe succeeding (or preceding) node.

7213 GMSC server actions

On receipt of the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-
Preparation™ from the preceding (or succeeding) node, the GMSC Server shall forward message to the succeeding (or
preceding) node.

The GMSC Server shall forward the received LCLS Status Change Request Acknowledge message with the LCLS-
Status-Change IE set to "LCLS-Disconnection-Preparation” and the Result code IE indicating LCLS Status Change
Request accepted.

On receipt of the LCLS Status Update message with the LCLS-Status IEset to "LCLS Not Connected" fromthe
preceding (or succeeding) node:

- the GMSC Server shall forward the message to the succeeding (or preceding) node if the same request was not
already received fromthe succeeding (or preceding) node.

- the GMSC Server shall not forward the message if the same request was already received from the succeeding
(or preceding) node.

7214 BSS actions

On receipt of the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS"
the following applies:
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- ifthe request was received for only one call leg associated to the LCLS call, the BSS shall not break the local
switching. The BSS shall only send the LCLS-Connect-Control Acknowledge message to the MSC server with
LCLS-BSS-Status indicating LCLS is still established.

- ifthe request was received for both call legs associated to the LCLS call, the BSS shall break local switching and
shall report the LCLS disconnection on both call legs by sending:

- the LCLS-Connect-Control Acknowledge message to the MSC server and

- the LCLS-Notification message to the far end MSC server which previously requested LCLS release for the
associated leg.

7.2.2 BSS Initiated

7221 Principles
When the BSS determines that local switching should be disconnected it may:
- immediately break local switching and then informthe Core Network, or

- first request the Core Network to prepare for LCLS break and on the reception of LCLS break request on both
call legs the BSS breaks local switching.

7222 Immediate LCLS break

72221 BSS actions

When the BSS determines that local switching should be disconnected it shall immediately break local switching. The
BSS shall report the LCLS disconnection by sending the LCLS-Notification message with the LCLS-BSS-Status IE set
to "the call is no longer locally switched" to both MSC servers associated to the LCLS call.

72222 MSC server actions

At reception of the LCLS-Notification message with the LCLS-BSS-Status IE set to "the call is no longer locally
switched", the MSC server shall send to the succeeding (or preceding) node the LCLS Status Update message with the
LCLS-Status IEset to "LCLS Not Connected" if the same LCLS Status Update message was not already received from
the succeeding (or preceding) node. If in the related M GW the access side termination is isolated from the network side
termination, the MSC Server shall request the MGW to through-connect the access side termination to the network side
termination.

7.2.2.2.3 GMSC server actions

On receipt of the LCLS Status Update message with the LCLS-Status IEset to "LCLS Not Connected" fromthe
preceding (or succeeding) node:

- the GMSC Server shall forward the message to the succeeding (or preceding) node if the same request was not
already received fromthe succeeding (or preceding) node.

- the GMSC Server shall not forward the message if the same request was already received from the succeeding
(or preceding) node.

7.2.2.3 BSS Requesting LCLS Release from Core Network

7.2.2.3.1 BSS actions

When the BSS determines that local switching should be disconnected but the LCLS release should be ordered fromthe
Core Network the BSS shall request the LCLS disconnection by sending the LCLS-Notification message with a LCLS-
Break-Request IE to both MSC servers associated to the LCLS call.

On receipt of the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS"
the BSS shall apply the procedure described in sub-clause 7.2.1.4.
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7.2.2.3.2 MSC server actions

At reception of the LCLS-Notification message with LCLS-Break-Request IE the MSC server shall send to the
succeeding (or preceding) node the LCLS Status Change Request message with the LCLS-Status-Change IE set to
"LCLS-Disconnection-Preparation™. If in the related M GW the access side termination is isolated fromthe network side
termination, the MSC Server shall request the MGW to through-connect the access side termination to the network side
termination.

On the reception of the LCLS Status Change Request message with the LCLS-Status-Change IE indicating LCLS
disconnection preparation, the MSC server shall apply the procedure described in sub-clause 7.2.1.2 with the following
exception:

- on the reception of the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE
set to "LCLS-Disconnection-Preparation™ and a Result code IE indicating LCLS Status Change Request
accepted the MSC server shall not request the LCLS break if it already requested due to the reception of the
LCLS Status Change Request message fromthe succeeding (or preceding) node.

7.2.2.3.3 GMSC server actions

The GMSC server shall perform the same actions as described in sub-clause 7.2.1.3.

7.2.3 Intermediate Node/GMSC Server Initiated

7.23.1 Principles

When an intermediate node ora GMSC server determines that local switching should be disconnected it shall send the
LCLS Status Change Request message indicating disconnection preparation to the preceding and to the succeeding
node.

On receipt of LCLS Status Change Request message indicating disconnection preparation the originating or terminating
MSC server shall send LCLS break request immediately to the associated BSS. When the acknowledge message is
received from the BSS, the MSC server shall return LCLS Status Change Request Acknowledge message indicating
disconnection preparation and a Result code indicating LCLS Status Change Request was accepted.

The BSS needs to receive the LCLS break request on both call legs before releasing local switching.

7232 Intermediate Node/GMSC server actions

When an intermediate node ora GMSC server determines that local switching should be disconnected it shall send the
LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation” to
the preceding and to the succeeding node.

The intermediate node or the GMSC Server not initiating the LCLS break shall forward the received LCLS Status
Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation”.

On receipt of the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE set to "LCLS-
Disconnection-Preparation™ and a Result code IE indicating LCLS Status Change Request was accepted from the
preceding (or succeeding) node, the intermediate node or the GMSC Server not initiating the LCLS break shall forward
message to the succeeding (or preceding) node.

On receipt of the LCLS Status Update message with the LCLS-Status IEset to "LCLS Not Connected" fromthe
preceding (or succeeding) node:

- the intermediate node or the GMSC Server not initiating the LCLS break shall forward the message to the
succeeding (or preceding) node.

- the intermediate node or the GMSC Server initiating the LCLS break shall not forward the message.

7.2.3.3 MSC server actions

When the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-
Preparation™ is received fromthe succeeding (or preceding) node, the MSC Server shall send to the BSS the LCLS-
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Connect-Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS". If in the related M GW
the access side termination is isolated fromthe network side termination, the MSC Server shall request the MGW to
through-connect the access side termination to the network side termination.

If the LCLS-Connect-Control Acknowledge message with the LCLS-BSS-Status IE set to "call is locally switched with
requested LCLS configuration™ is received, the MSC server shall send to the preceding (or succeeding) node the LCLS
Status Change Request Acknowledge message with the LCLS-Status-Change IE set to "LCLS-Disconnection-
Preparation™ and a Result code IE indicating LCLS Status Change Request accepted.

At reception of the LCLS-Notification message with the LCLS-BSS-Status IE set to "the call is no longer locally
switched™, the MSC server shall send to the succeeding (or preceding) node the LCLS Status Update message with the
LCLS-Status IEset to "LCLS Not Connected".

At reception of the LCLS-Connect-Control Acknowledge message with the LCLS-BSS-Status IE set to "the call is no
longer locally switched", after sending the LCLS Status Change Request Acknowledge message, the MSC server shall
send to the succeeding (or preceding) node the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not
Connected".

7234 BSS actions

The BSS shall perform the same actions as described in sub-clause 7.2.1.4.

7.2.4  LCLS Break Example Call Flows

7241 LCLS Break Connection Model for LCLS

Figure 7.2.4.1.1 shows the network model fora LCLS break of the mobile call. The "squared" line represents the call
control signalling. The "dotted/full" line represents the bearer terminations in the MGW. Bearer termination T1and T6
are used for the bearer towards BSC and bearer termination T2, T3, T4 and T5 are used for the bearer towards
preceding/succeeding MGW.

Control plane link which transmits signalling
e o o o o Userplane link path through CN

e Jser plane link which transmits real user plane data

oMSC-S iMSC-S tMSC-S

Non LCLS User Plane
= D e e S B R R ER I R R -

oMGW iIMGW tMGW

Connection Model 1: Before LCLS Break
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Figure 7.2.4.1.1: LCLS Break (Network model)

MSC server Initiated

Figure 7.2.4.2.1 shows the message sequence examp le for the MSC server initiated LCLS Break.
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1 The oMSC server determines that local switching should be disconnected.

2. The oMSC server sends to the succeeding node the LCLS Status Change Request message with the LCLS-
Status-Change IE set to "LCLS-Disconnection-Preparation™.

3. The iIMSC server transfers the LCLS Status Change Request message to the succeeding node.

4. The tMSC server sends to the tBSS the LCLS-Connect-Control message with the LCLS-Connection-Status-
Control IE set to "Release LCLS".

5. The tBSS confirms the reception of the LCLS release request with the LCLS-Connect-Control Acknowledge
message but does not change the LCLS-BSS status since LCLS release request is not yet received for the
associated call leg.

6. The tMSC server sends to the preceding node the LCLS Status Change Request Acknowledge message with
the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation™ and the Result code IE set to LCLS
Status Change Request accepted.

7. The iIMSC server transfers the LCLS Status Change Request Acknowledge message to the preceding node.

8. The oMSC server sends to the 0BSS the LCLS-Connect-Control message with the LCLS-Connection-Status-
Control IE set to "Release LCLS".

9. The BSS reports the LCLS disconnection by sending:
a) The LCLS-Connect-Control Acknowledge message with the LCLS-BSS-Status IE set to "the call is no
longer locally switched" to the oMSC server.

b) The LCLS-Notification message with the LCLS-BSS-Status IE set to "the call is no longer locally
switched" to the tMSC server.

10.  The oMSCserver sends the LCLS Status Update Request message with the LCLS-Status IEset to "LCLS
Not Connected" to the succeeding node.

11.  TheiMSCserver transfers the LCLS Status Update message to the succeeding node.

12.  Onthe receipt of the LCLS-Notification message with the LCLS-BSS-Status indicating LCLS disconnection
the tMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not
Connected" to the preceding node.

NOTE: The iMSCserverdoes not forward the LCLS Status Update message since the same LCLS Status
is already received from the oMSC server.

7.24.3 BSS Initiated, Immediate LCLS Break

Figure 7.2.4.3.1 shows the message sequence examp le for the BSS initiated LCLS Break.
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1 The BSS determines that local switching should be disconnected.

2a,b. The BSS reports the LCLS disconnection by sending the LCLS-Notification message with the LCLS-BSS-
Status IE set to "the call is no longer locally switched" to the tMSC server and oMSC server.

3. a) The tMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not
Connected" to the preceding node.

b) The oMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not
Connected" to the succeeding node.

Ja. The iIMSC server transfers the LCLS Status Update message to the oMSC server.
NOTE: At reception of the LCLS Status Update message fromthe oMSC server, the iMSC server does not

forward the LCLS Status Update message since the same LCLS Status is already received fromthe
tMSC server.

7244 BSS Initiated, LCLS Break requested from Core Network

Figure 7.2.4.4.1 shows the message sequence examp le for the BSS initiated but when the LCLS Break is requested from
the Core Network.
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Acknowledge message but does not change the LCLS-BSS status since LCLS release request is not yet
received for the associated call leg.

b) The oBSS reports the LCLS disconnection by sending the LCLS-Connect-Control Acknowledge message

with the LCLS-BSS-Status IE set to "the call is no longer locally switched™ to the oMSC server.
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Figure 7.2.4.4.1: BSS initiated, LCLS Release ordered from Core Network
1 The BSS determines that local switching should be disconnected.
2a,b. The BSS requests the LCLS disconnection by sending the LCLS-Notification message with LCLS-Break-
Request IE set to "LCLS Break Request” to the oMSC server and tMSC server.
3. a) The oMSC server sends to the succeeding node the LCLS Status Change Request message with the
LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation”.
b) The tMSC server sends to the preceding node the LCLS Status Change Request message with the LCLS -
Status-Change IE set to "LCLS-Disconnection-Preparation™.
4a,b. The IMSCserver transfers the LCLS Status Change Request message to the succeeding/preceding node.
5. a) The tMSC server sends to the tBSS the LCLS-Connect-Control message with the LCLS-Connection-
Status-Control IE set to "Release LCLS".
b) The oMSC server sends to the 0BSS the LCLS-Connect-Control message with the LCLS-Connection-
Status-Control IE set to "Release LCLS".
6. a) The tBSS confirms the reception of the LCLS release request with the LCLS-Connect-Control
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c) The tBSSreports the LCLS disconnection by sending the LCLS-Notification message with the LCLS-
BSS-Status IE set to "the call is no longer locally switched to the tMSC server.

7. a) On the receipt of the LCLS-Connect-Control Acknowledge message with the LCLS-BSS status still
indicating local switching the tMSC server sends to the preceding node the LCLS Status Change Request
Acknowledge message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation” and the
Result code IE set to LCLS Status Change Request accepted.

b) On the receipt of the LCLS-Connect-Control Acknowledge message the oMSC server sends to the
succeeding node the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE
set to "LCLS-Disconnection-Preparation™ and the Result code IE set to LCLS Status Change Request
accepted.

8. a) The iMSCserver transfers the LCLS Status Change Request Acknowledge message to the preceding
node.

b) The iMSC server transfers the LCLS Status Change Request Acknowledge message to the succeeding
node.

NOTE1: The oMSCserver already requested the LCLS break fromthe oBSS (step 5b) and due to that it
does not performany action on the receipt of the LCLS Status Change Request Acknowledge
message. The tMSC server does not perform any action on the receipt of the LCLS Status Change
Request Acknowledge message since it already requested the LCLS break from the tBSS (step 5a)
and already received LCLS-Notification message indicating LCLS disconnection (step 6c).

9. At reception of the LCLS-Connect-Control Acknowledge message indicating LCLS disconnection the oMSC
server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected™ to the
succeeding node.

10.  TheiMSCserver transfers the LCLS Status Update message to the succeeding node.

11.  Onthe receipt of the LCLS-Notification message indicating LCLS disconnection the tMSC server sends the
LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" to the preceding node.

NOTE2: At reception of the LCLS Status Update message fromthe tMSC server, the iMSC server does not

forward the LCLS Status Update message since the same LCLS Status is already received fromthe
0MSC server.

7245 Intermediate Node/GMSC Server Initiated

Figure 7.2.4.5.1 shows the message sequence examp le for the network initiated LCLS Break.
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Figure 7.2.4.5.1: Intermediate Node / GMSC Server initiated LCLS break

The iIMSC server determines that local switching should be disconnected.

The iIMSC server send the LCLS Status Change Request message with the LCLS-Status-Change IE set to
"LCLS-Disconnection-Preparation” to the preceding node and to the succeeding node.

a) The oMSC server sends to the 0BSS the LCLS-Connect-Control message with the LCLS-Connection-
Status-Control IE set to "Release LCLS".

b) The tMSC server sends to the tBSS the LCLS-Connect-Control message with the LCLS-Connection-
Status-Control IE set to "Release LCLS".

a) The oBSS confirms the reception of the LCLS release request but does not change the LCLS-BSS status
since LCLS release request is not yet received for the associated call leg.

b) The tBSS reports the LCLS disconnection by sending the LCLS-Connect-Control Acknowledge message
with the LCLS-BSS-Status IE set to "the call is no longer locally switched" to the tMSC server.

c) The oBSS reports the LCLS disconnection by sending the LCLS-Notification message with the LCLS-
BSS-Status IE set to "the call is no longer locally switched" to the oMSC server.

a) On the receipt of the LCLS-Connect-Control Acknowledge message with the LCLS-BSS status still
indicating local switching the oMSC server sends to the succeeding node the LCLS Status Change Request
Acknowledge message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation™ and the
Result code IE set to LCLS Status Change Request accepted.

b) On the receipt of the LCLS-Connect-Control Acknowledge message the tMSC server sends to the
preceding node the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE
set to "LCLS-Disconnection-Preparation™ and the Result code IE set to LCLS Status Change Request
accepted.
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NOTEZL: Since the LCLS disconnection is ordered by the iMSC server it does not forward the LCLS Status
Change Request Acknowledge message to the succeeding node.

6. a) At reception of the LCLS-Connect-Control Acknowledge message indicating LCLS disconnection the
tMSC server sends the LCLS Status Update message with the LCLS -Status IE set to "LCLS Not Connected"
to the preceding node.

b) On the receipt of the LCLS-Notification message the oMSC server sends the LCLS Status Update
message with the LCLS-Status IE set to "LCLS Not Connected" to the succeeding node.

NOTE2: Since the LCLS disconnection is ordered by the iMSC server it does not forward the LCLS Status
Update message to the preceding/succeeding node.

7.2.4.6 MSC server Initiated when Access Side Termination is isolated in MGW

Figure 7.2.4.6.1 shows the message sequence example for the MSC server initiated LCLS Break for the case when the

LCLS negotiation through the Core Network enabled the MSC server to use the option to isolate access side termination
fromthe network side termination.

In this example the oMSC server moves the originating UE (access side termination T1) back to the context oC with
network side termination T2 and requests the oMGW to be bothway through-connected after the oMSC server
determined that local switching should be disconnected and sent to the succeeding node the LCLS Status Change
Request message indicating LCLS disconnection preparation.

|0UE| |oBSS| |0MGW| |0MSC| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| |tUE|

_>
Calllis locally Spitched /

<

1. Release LCLS

2a. LCLS Stajus Change Rgquest: APM
[LCLS-Status{Change = "LCLLS-
Disconnectior]-Preparation"]

)
-

2b. MOV request (T1) / MOV reply | Context oC

~
Rl

p Join Bearer Tlermination

| For succeeding signaling sequences see figure 7.2.4.2.1 steps 3-12 |

Figure 7.2.4.6.1: MSC initiated LCLS break, access side termination isolated in MGW

1 The oMSC server determines that local switching should be disconnected.

2. The oMSC server sends to:

a) the succeeding node the LCLS Status Change Request message with the LCLS-Status-Change IE set to
"LCLS-Disconnection-Preparation”;

b) the oMGW request to move the access side termination T1to context oC with the network side
termination T2;

NOTE 1. Steps 2a and 2b can be performed in parallel.

NOTE 2: Ifthe MSC server has previously used the Change Through-Connection procedure and requested
the MGW to change the through-connection of the bearer to inactive instead of using the Isolate
Bearer termination procedure then the MSC server will use the Change Through-Connection

procedure to request the MGW to change the through-connection of the bearer to be both-way
through-connected.

3. The further steps are performed as defined in sub-clause 7.2.4.2, steps 3 - 12.
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7.3 LCLS Re-establishment

7.3.1 MSC server Initiated

7311 Principles

The following Re-establishment procedures describe the scenario when a node has requested an LCLS-break for a
temporary period while applying a supplementary service or CN intervention and once completed wishes to resume the
LCLS connection. If the node which broke the LCLS does not re-establish the LCLS via these procedures, LCLS can
also be re-established by another interaction such as handovers (as specified in clause 8) or subsequent LCLS
negotiations (e.g. due to supplementary service interaction). If a node in the path does not accept the LCLS Status
Change Request (e.g. re-establishment) it shall respond with a LCLS Status Change Request Acknowledge message
containing a Result Code IE set to "Status Change Request rejected”, and not forward the LCLS Status Change Request
to the succeeding (or preceding) node.

7.3.1.2 MSC server actions

7.3.1.2.1 LCLS re-establishment to the network side

The MSC server which initiates LCLS re -establishment shall send the LCLS Status Change Request message with the
LCLS-Status-Change IE to the succeeding (or preceding) node to requests a change in LCLS Status in the CN.

Once the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Connection-
Preparation™ is received fromthe preceding (or succeeding) node, the MSC server shall check if the requested LCLS
Status is allowed and shall send the LCLS Status Change Request Acknowledge message with the correct LCLS-Status-
Change IE value and with a Result code back to the preceding (or succeeding) node. The Result code indicates whether
LCLS Status Change Request is accepted or not.

7.3.1.2.2 LCLS re-establishment to the BSS

Once the LCLS-Status-Change Request message with LCLS-Status-Change IE or the LCLS-Status-Change Request
Acknowledge message with the LCLS-Status-Change IE sent fromthe preceding (or succeeding) node is received, the
MSC sever shall check if the requested LCLS Status is allowed or not and if it is allowed then the MSC Server shall
send the LCLS-CONNECT-CONTROL message with LCLS-Connection-Status-Control set to "connect" to the BSS

7.3.1.2.3 LCLS Status update to the network side

Once the LCLS-Notification message or LCLS-Connect-Control-A CK message sent from BSS is received by MSC
server, and if the received LCLS-BSS-Status indicates local switching, the MSC server shall send to the succeeding (or
preceding) node the LCLS Status Update message with the LCLS-Status IEset to "LCLS Connected" if the same LCLS
status update is not already received from the succeeding (or preceding) node..

7.3.13 GMSC server actions

Once the LCLS Status Change Request message with the LCLS-Status-Change IE sent from preceding (or succeeding)
node is received, the GMSC sever shall check if the requested LCLS Status is allowed or not and if it is allowed the
GM SC server shall forward the LCLS Status Change Request message with correct value to the succeeding (or
preceding) node.

At the reception of the LCLS-Status-Change Request Acknowledge message fromthe succeeding/preceding node the
GM SC server shall forward the received message to the preceding/succeeding node.

Once the LCLS-Status-Update message with the LCLS Status IE sent from preceding/succeeding node is received by
GMSCserver,

- the GMSC Server shall forward the message to the succeeding/preceding node if the same request is not already
received from the succeeding/preceding node.

- the GMSC Server shall not forward the message if the same request is already received from the
succeeding/preceding node.

3GPP



Release 11 60 3GPP TS 23.284 V11.1.0 (2012-12)

7314 BSS actions

On receipt of the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to “connect LCLS"
the BSS may establish LCLS (following the principles described in sub-clause 4.4) and notify the CN as described for
LCLS call establishment.

7.3.2 BSS Initiated

BSS Initiated LCLS re-establishment is not supported for LCLS.

7.3.3 Intermediate Node / GMSC Server Initiated

7.3.3.1 Principles

The following Re-establishment procedures describe the scenario when a node has requested an LCLS -break for a
temporary period while applying a supplementary service or CN intervention and once completed wishes to resume the
LCLS connection. If the node which broke the LCLS does not re-establish the LCLS via these procedures, LCLS can
also be re-established by another interaction such as handovers (as specified in clause 8) or subsequent LCLS
negotiations (e.g. due to supplementary service interaction). If a node in the path does not accept the LCLS Status
Change Request (e.g. re-establishment) it shall respond with a LCLS Status Change Request Acknowledge message
containing a Result Code IE set to "Status Change Request rejected", and not forward the LCLS Status Change Request
to succeeding/preceding node.

7.3.3.2 Intermediate Node / GMSC server actions

When an intermediate node or the GMSC server determines that local switching should be re-established it shall send
the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Connection-Preparation” to
the preceding and to the succeeding node.

The intermediate node or the GMSC Server not initiating the LCLS re-establishment shall check if the requested LCLS
Status is allowed or not and if it is allowed the intermediate node shall forward the received LCLS Status Change
Request message.

On receipt of the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IEset to "LCLS
Connection Preparation” and a Result code IE fromthe preceding/succeeding node, the intermediate node or the GMSC
Server not initiating the LCLS re-establishment shall forward message to the succeeding/preceding node. The Result
code indicates whether LCLS Status Change Request is accepted or not.

On receipt of the LCLS Status Update message with the LCLS-Status IEset to "LCLS Connected" from the
preceding/succeeding node:

- the intermediate node or the GMSC Server not initiating the LCLS re-establishment shall forward the message to
the succeeding/preceding node.

- the intermediate node or the GMSC Server initiating the LCLS re-establishment shall not forward the message.

7.3.3.3 MSC server actions

When the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS Connection
Preparation™ is received fromthe succeeding (or preceding) node, the MSC Server shall check if the requested LCLS
status is allowed or not and if it is allowed then the MSC Server shall send to BSS the LCLS-Connect-Control message
with the LCLS-Connection-Status-Control IE set to "connect”. The MSC server shall send LCLS Status Change
Request Acknowledge message with the correct LCLS-Status-Change IE value and a Result code back to the preceding
(or succeeding) node. The Result code indicates whether LCLS Status Change Request is accepted or not.

At reception of the LCLS-Connect-Control Acknowledge message or the LCLS-Notification message with the LCLS-
BSS-Status IEset to "Call is Locally switched with requested LCLS configuration™, the MSC server shall send to the
succeeding (or preceding) node the LCLS Status Update message with the LCLS-Status IE set to "LCLS Connected" if
the same LCLS status update is not already received fromthe succeeding (or preceding) node.
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7.3.34 BSS actions

The BSS shall perform the same actions as described in sub-clause 7.3.1.4.

7.3.4  LCLS Re-establishment Example Call Flows

7.34.1 LCLS Re-establishment Connection Model for LCLS

Figure 7.3.4.1.1shows the network model fora LCLS Re -establishment of the mobile call. The "squared"” line
represents the call control signalling. The "dotted/full” line represents the bearer terminations in the MGW. Bearer
termination T1and T6 are used for the bearer towards BSC and bearer termination T2, T3, T4 and T5 are used for the
bearer towards preceding/succeeding MGW.

Control plane link which transmits signalling

e o o o o Userplane link path through CN

e User plane link which transmits real user plane data

oMSC-S iMSC-S tMSC-S

ST/ V) B eV

User Plane Data
tUE e ><
oBSS/
tBSS
OUE ==

Connection Model 1: Before LCLS Re-establishment

oMSC-S iMSC-S tMSC-S

al
3l
cll

Non LCLS User Plane
= I N R R N B N SEEE R -

Connection Model 2: After LCLS Re-establishment

Figure 7.3.4.1.1: LCLS Re-establishment (Network model)

7342 MSC server Initiated Example Call Flow

Figure 7.3.4.2.1shows the message sequence examp le for the MSC server initiated LCLS Re-establishment. In the
example the MSC server trigger the LCLS negotiation in the CN. The BSS establishes local switching when both legs
are informed LCLS is allowed.

3GPP



Release 11 62 3GPP TS 23.284 V11.1.0 (2012-12)

| oUE | | 0BSS | |o|v|sc-s| |iMSC-S| |tMSC-S| | tBSS | | tUE |
oMGW | iMGW | | tMGW |
i ——- - - - P

1. LCLS Status CHange Reduest
(LCLS-Status-Chaphge= “LCLS
Connection Prepatation”)

o 2. LCLS|Status Chlange Request
(LCLS-Status-Chgnge= “LCLS
Connectjon Preparation”)

3. UCLS Statyis Change Reques| Acknowlgdge (LE |S-

Stafus-Change= “LCLS Connecfjon Prepafation”, 4. LCILS-Conneft-Control

Regult Codes"Status Change R¢q Accepted”) (LCLY-Connect|on-Status-Control  "Connect")
5. LCLS|Status Change Request Acinowledgd (LCLS- o
Status-Change= “}lCLS Connection Pyeparation”, 6. LCLS-Lonnect-Gontrol_ACK (LCLS-BSS-Status =
Result Cpde="Stafus Change Req Acfepted”) "call is nq longer locally switched")

7. LCLS-Connect-Control
(LCLS-ConnectiontStatus-Control
=_"Connect")

8. LCLS Re-
establishment
Il'is locally Switgh /
Call is locally Switghed
9. LCLS-fonnect-Control_ACK (LCLY- 10. LCLY-Notification (LCLS-BSS-
BSS-Status = "Call is Locally Switcheq Status =['Call is Lgcally Switched
with requpsted LCILS configuration™) with requested LCLS configuration")

11. LCLS status update:
(LCLS-Status = "LICLS conrlected")

Figure 7.3.4.2.1: MSC server Initiated LCLS Re-establishment

1 The oMSC server determines that local switching should be re-established. The oMSC server sends to the
succeeding node the LCLS Status Change Request message with the LCLS-Status-Change IEset to "LCLS-
Connection-Preparation”.

2. The IMSC server transfers the LCLS Status Change Request message to the tMSC server.
3. The tMSC server sends LCLS Status Change Request Acknowledge message to the preceding node.

4. The tMSC server sends to the tBSS the LCLS-Connect-Control message with the LCLS-Connection-Status-
Control IE set to "connect”.

NOTE: Step 3and 4 can be performed paralleled.
5. The iIMSC server transfers the LCLS Status Change Request Acknowledge message to the oMSC server.

6. The oBSS confirms the reception of the LCLS connect request but does not change the LCLS-BSS status
since LCLS connect request is not yet received for the associated call leg.

7. On receipt of LCLS Status Change Request Acknowledge message, the oMSC server sends to the 0BSS the
LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "connect”.
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The IMSC server transfers the LCLS Status Update message to the tMSC server.

Because LCLS connect requests are received for the associated call leg, the 0BSS/tBSS re-establish the
The oBSS reports the LCLS connection by sending the LCLS-Connect-Control Acknowledge message to the
The tBSS reports the LCLS connection by sending the LCLS-Notification message to the tMSC server.

The oMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Connected"
to the succeeding node.

The tMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Connected"

to the preceding node. The iMSC server does not forward the LCLS Status Update message to the oMSC
server since the same LCLS Status is already received from the oMSC server.

7.3.4.3

Intermediate Node / GMSC Server Initiated Example Call Flow

Figure 7.3.4.3.1 shows the message sequence examp le for the Intermediate Node / GMSC Server initiated LCLS Re-

establishment.
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Figure 7.3.4.3.1: Intermediate Node / GMSC Server Initiated LCLS Re-establishment

1

3GPP

The IMSC server determines that local switching should be established.



Release 11 64 3GPP TS 23.284 V11.1.0 (2012-12)

2.

9.

9.
10.

11.

NOTE:

7.3.4.4

The iIMSC server sends the LCLS Status Change Request message with the LCLS-Status-Change IE set to
"LCLS-Connection-Preparation" to the oMSC server.

The IMSC server sends the LCLS Status Change Request message with the LCLS-Status-Change IE set to
"LCLS-Connection-Preparation” to the tMSC server.

The oMSC server sends LCLS Status Change Request Acknowledge message to the succeeding node.
The tMSC server sends LCLS Status Change Request Acknowledge message to the preceding node.

The oMSC server sends to the 0BSS the LCLS-Connect-Control message with the LCLS-Connection-Status-
Control IE set to "connect”.

The oBSS confirms the reception of the LCLS connect request but does not change the LCLS-BSS status
since LCLS connect request is not yet received for the associated call leg.

The tMSC server sends to the tBSS the LCLS-Connect-Control message with the LCLS-Connection-Status-
Control IE set to "connect”.

The tBSS reports the LCLS connection by sending the LCLS-Connect-Control Acknowledge message to the
tMSC server.

The oBSS reports the LCLS connection by sending the LCLS-Notification message to the oMSC server.

The tMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Connected"
to the preceding node.

The oMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Connected"
to the succeeding node.

Since LCLS re-establishment is ordered by the iMSC server it does not forward the LCLS Status Update
message to the preceding/succeeding node.

MSC server Initiated when Access Side Termination is isolated in MGW

Figure 7.3.4.4.1shows the message sequence examp le for the MSC server initiated LCLS Re-establishment for the case
when the LCLS negotiation through the Core Network enabled the MSC server to use the option to isolate access side
termination fromthe network side termination.

In this example the oMSC server requests the oMGW to interrupt the communication on the bearer by using the Isolate
Bearer Termination Procedure (i.e. to isolate access side termination T1 fromthe network side termination T2) after the
0BSS re-established local switching.
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| OUE | |oBSS| |o|v|sc-s| |iMSC-S| |tMSC-S| | tBSS | | tUE |

(] | [

For preceding signaling sequences see figure 7.3.4.2.1 steps 1- 10 |

11a. MOV request (T1) / MOV reply | Context (Cs)
— »| Isolate bearer termination

11b. LQLS status update:
(LCLS-ptatus = "LCLS connected")

Figure 7.3.4.4.1: MSC server Initiated LCLS Re-establishment, access side termination isolated in

MGW

1-10. When the oMSC server determines that local switching should be re-established it initiates the LCLS Re-

11.

12.
13.

establishment procedure specified in sub-clause 7.3.4.2, steps 1 - 10.

a) The oMSC server send to the oMGW request to isolate the access side termination T1 fromthe network
side termination T2.

NOTE 1: The MSC server can also use the Change Through-Connection procedure and requests the MGW
to change the through-connection of the bearer to inactive instead of using of the Isolate Bearer
termination procedure, see 3GPP TS 23.205 [2].

b) The oMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS
Connected" to the succeeding node.

NOTE 2: Steps 11a and 11b can be performed in parallel.
The IMSC server transfers the LCLS Status Update message to the tMSC server.

The tMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Connected"”
to the preceding node. The iIMSC server does not forward the LCLS Status Update message to the oMSC
server since the same LCLS Status is already received from the oMSC server.

8

8

A

Handover/Relocation

UMTS to UMTS

For Inter-M SC Handover UMTS to UMTS the Anchor MSC server shall include the GCR IE, the LCLS-Negotiation
Request IEand the LCLS-Configuration-Preference IE in IAM to the Target MSC server. The Target MSC server may
modify the LCLS-Configuration-Preference IE based on its own LCLS configuration requirements. The rules for LCLS
Configuration settings are defined in clause 4.2. The Target MSC server shall include the final LCLS-Configuration-
Preference IEand the LCLS-Negotiation Response IE in the APM or ACM or CPG. The Target MSC server may then
use the LCLS parameters to enable LCLS if a subsequent UTRAN to GERAN handover occurs.
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8.2 UMTS to GSM

8.2.1 General

The procedures specified in 3GPP TS 23.205 [2] for BICC based CS Core Network and 3GPP 23.231 [3] for SIP-I
based CS Core Network shall be followed. The following clauses describe the additional requirements for LCLS
functionality.

822 Intra-MSC UMTS to GSM Handover

8.2.2.1 Intra-MSC UMTS to GSM Handover that establishes Local Switching

8221.1 General

When LCLS is not established for a call and an intra-MSC UMTS to GSM handover occurs that makes the call local,
the call can be locally switched in the Target BSS. The following clauses describe the additional require ments for intra-
MSC UMTS to GSM handover that establish LCLS.

8.2.2.1.2 Relocation Required

When the MSC server receives the Relocation Required message fromthe serving RNC, it requests the MGW to seize a
TDM circuit if AoTDM or an IP termination if AolP for the termination to the Target BSS as for the normal handover
procedure.

The MSC server sends the Handover Request message to the Target BSS as for the normal case butshall include the
GCR IE, the LCLS-Configuration IE and the LCLS-Connection-Status-Control IE set to "Connect”.

8.2.2.1.3 Handover Request Acknowledge

If the Target BSS supports LCLS feature then it shall include the LCLS -BSS-Status IE in the Handover Request
Acknowledge message in order to informthe MSC Server that the BSS supports the LCLS feature.

8.2.2.14 Handover Complete

The target BSS sends Handover Complete including the LCLS-BSS-Status IE, which indicates to the MSC server that
the call is locally switched.

NOTE: The target BSS will send LCLS-Notification message to the MSC at the other call leg indicating the call
is locally switched.

8.2.2.15 Example

8.2.2.1.5.1 Connection Model

Figure 8.2.2.1.5.1.1 shows the network model for the Basic Intra-M SC UMTS to GSM handover when LCLS is
established as a result of the handover. The dashed line in green represents call control signalling and the dashed line in
blue represents the user plane connection path via the core network, which should be used if LCLS is not established or
after LCLS is broken. The non-dotted lines represent the bearer carrying real user plane data. In MGW -1 the bearer
termination Tg is used for the bearer towards RNC, bearer termination Ta is used for the bearer towards the
succeeding/preceding MGW, that is MGW -2 and bearer termination T+ is used towards the Target BSS. In MGW-2 the
bearer termination T, is used for the bearer towards BSS-2 and bearer termination T, is used for the bearer towards
MGW -1.

In this example scenario the Handover Device is located in M GW-1 selected for the call establishment by the MSC-1
server, which controls the call and mobility management.
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e User plane link which transmits real user plane data within BSS and to UE
e User plane link which transmits real user plane data through the CN and to UE
® ® ® ® User plane link path through CN, connected

Control plane link which transmits signalling

Before Handover
Ts-Serving
Ta=Anchor

Connection Model 1: Before Handover

During Handover,|
Ts-Serving
Ta=Anchor
Tr-Target

Connection Model 2: During Handover, Trisisolated from Ts, Tais one-way connected to Tt
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NENE ]

efleccccsccccsospocsnscsccccccccahoccag

TT:] : :TA Ty i E T2
MGW-1 : MGW-2 :

Connection Model 3: After Handover, LCLS is established and both call legs are in Target BSS
(=BSS-2)

Figure 8.2.2.1.5.1.1: Basic Intra-MSC UMTS to GSM Handover (network model)
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8.2.2.1.5.2 Basic Sequence for Intra-MSC UMTS to GSM Handover that establishes Local
Switching
| UE-1 | | RNC | |MSC-1 s| TargetBSS ||v|sc-2 s| | BSS-2 | | UE-2 |
MGW-1 MGW-2
< P P

1. Relocat|on Required

-

2. Context C1: ADD [fermination for
Tjarget BSS (T+) — bothway;
P/LC)D Ts Isolate

P 3. HO Request (GCR, LCLS-Configurgtion,
LCLS—Connecti0n§tatus—Control ="(onnect")

4. HO Request Ack [LCLS-BSS-Status:

"Call not yet locally $witched") 4a. LCLS_NOTIFICATION (LCLS-BS|S-
h §tatus: "Call not yet lodally switched"

5. Relocation CMD Y
| IF call has|been answer¢d and MSC |

| permits LELS to be conpected then |
| update the|Connection Status in BSS :

4b. LCLS_GONNECT_|CONTROL (LCLS-
Connection Status—Cg trol = "Connegt")
4c. LCLS_(QONNECT_|ICONTROL_ACK
(LCLS-BSStStatus: "Call not yet locally
6. HO Detect  Switched”)

-

7. HO Complete (LGLS-BSS-status =|"call is locall
‘switched with requested LCLS configliration")

< e o] -
8. Relgase Command 9. LCLS_NOTIFICATION (LCLS-BSS-
< Status = "call is locally [switched with
10. Relpase Complete _requested LCLS configuration")

| ot

11. Context C1: SUB Tg
P 12. LCLS-Status-Ugdate
[LCLS-Status: "LCLB connected]

-
-«

Figure 8.2.2.1.5.2.1: Intra-MSC UMTS to GSM Handover that establishes Local Switching

1 lu Relocation Required message is received fromthe RNC requesting an intra-MSC UMTS to GSM
handover. The call is currently not locally switched.

2. The MSC-1 server requests the MGW-1 to reserve circuit or Connection Point towards the Target-BSS

3. The MSC-1 server sends the Handover Request message to the Target BSS with the GCR IE, the LCLS-
Configuration 1E and the LCLS-Connection-Status-Control | E indicating "connect” to through-connect the
local call.

4, Target BSS performs call leg correlation with GCR to determine if another call leg is active with the same
GCR. The Target BSS reports in Handover Request Acknowledge message that the local call was found but
LCLS is not yet established.

4a.  The BSS-2notifies MSC-2 server the LCLS status is changed by sending the LCLS_Notification message
with the LCLS-BSS-Status IE set to "Call not yet locally switched".

4b.  Ifthe call has been answered and MSC-2 server permits LCLS to be connected, then the MSC-2 server sends
to the BSS-2 the LCLS_Connect_Control message with the LCLS-Connection-Status-Control IE set to
"connect".
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4c.  The BSS-2 returns the LCLS_Connect_Control_ACK message with the LCLS-BSS-Status IE set to "Call not
yet locally switched".
5. The MSC-1 server triggers the Relocation Command message.

6. The UE-1 is detected at the target BSS. Then the Target BSS/BSS-2 can internally transmit the user plane
data.

7. In the Handover Complete message the Target-BSS indicates to the MSC-1 server in the LCLS-BSS-Status
IE that the call has been locally switched.

8. The MSC-1 server requests the old serving RNC to release the old call leg.

9. The Serving BSS-2 informs the MSC-2 server that the call has been locally switched via LCLS_Notification
message.

10.  Releasing of the old call leg to the RNC is completed.
11.  The termination Ts to the old RNC is removed from the Access MGW-1.
12. The MSC-1 server informs succeeding CN nodes that LCLS is connected.

NOTE : When BICC is used as the call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.

8222 Intra-MSC UMTS to GSM Handover that does not establish LCLS

Intra-MSC UMTS to GSM Handover that does not establish LCLS follows the procedures in 8.2.2.1. The differences
are:

- inthe step 7, the Target BSS informs MSC-1 server that the call is not locally switched in the Handover
Complete message.

- steps 4a, 4b, 4c, 9 and step 12 are not triggered.

8.2.3 Inter-MSC UMTS to GSM Handover

8.2.3.1 Inter-MSC UMTS to GSM Handover that establishes Local Switching

823.1.1 General

When LCLS is not established for a call and an inter-MSC UMTS to GSM handover occurs that makes the call local,
the call can be locally switched in the Target BSS. The following clauses describe the additional requirements for inter-
MSC handovers that establish LCLS.

8.2.3.1.2 MSC-1/ MGW-1
8.2.3.1.2.1 Relocation Required
8.2.3.1.2.1 Relocation Required

When MSC-1 Server receives the Relocation Required message from the serving RNC and determines that the call shall
be handed over to the Target MSC Server, it shall send the GCR of the call, the LCLS-Negotiation Request IE and the
LCLS-Configuration-Preference IE to the Target MSC Server in a MAP Prepare-Handover_Request message.

8.2.3.1.2.2 Handover Request Acknowledge

When MSC-1 Server receives the MAP Prepare_Handover_Response including Handover_Request_Acknowledgement
message with a LCLS-BSS-Status |E the Anchor MSC-1 Server configures the bearer terminations in MGW-1 and
sends the GCR IE, the LCLS-Negotiation Request IE and the LCLS-Configuration-Preference IE to the target MSC-
Server.
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8.2.3.1.2.3 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW -1 and Target MGW is as described in sub-clause 6.1 for a
Basic Mobile Originating Call. The MSC server shall also use the Change Flow Direction procedure to request the
MGW -1 to set the Handover Device to the initial state.

8.2.3.1.2.4 MGW Flow Direction Control

In accordance with the normal handover case the MGW -1 isolates the termination towards the Target MGW (T,) from
the termination to the RNC(Ts) and configures the Anchor termination (T;) one-way DL towards the Target MGW
termination (T,). Termination to the RNC (Ts) is both-way connected to Anchor termination (T,) since it is also
receiving UL user data from termination to the RNC (Ts).

8.2.3.1.2.5 Relocation Command/Handover Detect

The MSC-1 Server uses the Change Flow Direction procedure to requests the MGW -1 to set the Handover Device to
intermediate state.

8.2.3.1.2.6 Handover Complete

When the MSC-1 Server receives the Handover Comp lete message, it releases the related lu-interface connection
towards RNC. The MSC-1 Server also requests MGW-1to set the Handover Device to its final state by removing the
bearer termination towards the RNC.

The MSC-1 server shall send to the adjacent call node the LCLS -Status-Update message with the LCLS-Status IE
indicating that LCLS is established.

8.2.3.1.3 Target MSC Server / Target MGW

8.2.3.1.3.1 Prepare Handover Request message and MGW selection

The Target MSC server selects the Target MGW when it receives MAP Prepare Handover Request message. The
Target MSC server sends the Handover Request message to the Target BSS as for the normal case but shall include the
GCR IE, the LCLS-Configuration IE and the LCLS-Connection-Status-Control IE set to "Connect".

8.2.3.1.3.2 Handover Request Acknowledge

If the Target BSS supports the LCLS feature it shall include the LCLS-BSS-Status IE in the Handover Request
Acknowledge message in order to informthe Target MSC Server that the BSS supports the LCLS feature. The Target
MSC Server sends the same information in the MAP Prepare Handover Response message to the MSC-1 Server.

8.2.3.1.3.3 Bearer establishment towards Target BSS

When the Target MSC Server has selected the Target MGW it requests the Target MGW to seize a TDM circuit if
A0TDM using the Reserve Circuit procedure, or an IP termination if AolP using the reserve Connection Point
procedure as for the normal handover procedure. The Target MSC Server sends the Handover Request message to the
Target BSS containing the CIC for AoTDM or the IP addresses and UDP ports received fromthe target MGW if AolP.

8.2.3.1.3.4 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW -1 and Target MGW s as described for basic mobile
terminating call in sub-clause 6.2.

8.2.3.1.3.5 Handover Complete

When LCLS has been established during the handover procedure, the target BSS informs the target MSC-Server that
the call has been locally switched in the Handover Comp lete message.

NOTE: The target BSS will send LCLS-Notification message to the MSC at the other call leg indicating the call
is locally switched.
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8.23.14 Example of Inter-MSC UMTS to GSM Handover that establishes Local Switching

8.2.3.1.4.1 Connection Model

Figure 8.2.3.1.4.1.1 shows the network model for the Basic Inter-M SC UMTS to GSM handover when LCLS is
established as a result of the handover. The dashed line in green represents call control signalling and the dashed line in
blue represents the user plane connection path via the core network, which should be used if LCLS is not established or
after LCLS is broken. The non-dotted lines represent the bearer carrying real user plane data. In MGW -1 the bearer
termination Tg is used for the bearer towards RNC, bearer termination T4 is used for the bearer towards the
succeeding/preceding MGW, that is MGW -2 and bearer termination T, is used towards the Target MGW. In MGW -2
the bearer termination T, is used for the bearer towards BSS-2 and bearer termination T3 is used for the bearer towards
MGW -1. In Target-M GW the bearer termination T is used towards the Target-BSS and bearer termination Ts is used
towards MGW-1.

In this example scenario the Handover Device is located in MGW-1 selected for the call establishment by the MSC-1
server, which controls the call and mobility manage ment.

emmmm» User plane link which transmits real user plane data within BSS and to UE
emmmmm» User plane link which transmits real user plane data through the CN and to UE
® ® ® ® User plane link path through CN, connected

Control plane link which transmits signalling

ST T G

Target BSS

(30 (oot ¢
RNC MGW-1 'II;lalzégvt\elt

Connection Model 1: Before Handover

Target
MSC-18 MSC-2 S MSC

? ; BSS-2

XC

Target BSS

Connection Model 2: During Handover, T, isisolated from Tg, T; is one-way connected to T,
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Connection Model 3: After Handover, LCLS is established and both call legs are in Target BSS

(=BSS-2)
Figure 8.2.3.1.4.1.1: Basic Inter-MSC UMTS to GSM Handover (network model)
8.2.3.1.4.2 Basic Sequence for Inter-MSC UMTS to GSM Handover that establishes Local
Switching

Figures 8.2.3.1.4.2.1and 8.2.3.1.4.2.2 show the message sequence example for the Basic Inter-MSC UMTS to GSM
Handover shown in the corresponding network model Figure 8.2.3.1.4.1.1. The Handover Device is located in MGW -1
selected for the call establishment by the MSC-1 server, which controls the call and the mobility management. The
description is based on 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3].
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) ) . Target Target Target g 3 ) :
UE-1 RNC MSC-1S MGW-1 MSC-S MGW BSS MSC-2 S MGW-2 BSS-2 UE-2
UE-1 (oMIS) is communicating with UE-2 (tMS) via the corg network
P —- P P

1. Relocatign Required

" 2. MmaP Prejpare-Handover Request (target LAC| GCR, LCLS
Negotiation|Request, LQLS-Configyration-Preference)

3a. Add request Accesg side Tt
reserve circuit, Connegtion Point

‘3b. Add reply Tt

4. Handover Request (GCR, LCLS-Configuration,
LCLS-Co nection—St&tus—ControI =['Connect")

-

5. HO Request Ack (LELS-BSS-Stdtus:

=Call not yet locally switched") 5a. LCLS_NOTIFICAT|ON
(LCLS-BSS-Status: "Call not yet
6a. MOD fequest T+, cpnfigure _locally swit¢hed")

Connectign Point, only|AolP

= ;
Lt | IF call has been answered and MSC permits
6b. MOD ep|y T | LCLS to be connected then update the
-t | Connection Status in BSS |

5b. LCLS_GONNECT |CONTROL

MAP Prepare-Handover Response ;
P P (LCLS-Conpection-Stafus-Control

7.

= "Connectf)
8a. TopDeger ({*, T, isolate}, {T1,T,Joneway}) >
+ ADD request(T,) 5c. LCLS_CONNECT_|CONTROL{_
> ACK (LCLY-BSS-Status: "Call not|yet
‘8b. TopDesgcr() + ADD reply (T2) ‘pcally swit¢ghed")

9. IAM (Codec List, GCR, LCLS-Nepotiation Request,
LCLS-Conf guration-PE erence), see NOTE 1, NOTE 2

10a. Adi equest Network side Ts

‘10b. Add reply Ts

11. APM (S(C, SCL, LCL[S-Negotiatipn Responss,
LCLS-Conflguration-Preference), see NOTE 1

Figure 8.2.3.1.4.2.1: Initial phase of Inter-MSC UMTS to GSM Handover establishing Local Switching

1

3a, b.

5a.

lu Relocation Required Request is received from RNC requesting an inter-MSC handover. The call is
currently not locally switched.

The MSC-1 server determines that inter-MSC handover is required and sends the MAP Prepare-Handover
Request message to target MSC-Server which includes LCLS Negotiation Request IE, the LCLS-
Configuration-Preference IE and GCRIE.

The Target-MSC-Server requests the target MGW to reserve circuit or Connection Point towards the Target-
BSS

The Target MSC-Server sends Handover Request message to the Target BSS with GCR, the LCLS-
Configuration IE and the LCLS-Connection-Status-Control | E indicating "connect” to through-connect the
local call.

Target BSS performs call leg correlation with GCR to find if another call leg is active with same GCR. The
BSS reports in Handover Request Acknowledge message that the local call was found but LCLS is not yet
established.

The BSS-2 notifies MSC-2 server the LCLS status is changed by sending the LCLS_ Notification message
with the LCLS-BSS-Status IE set to "Call not yet locally switched".
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5b.

5c¢.

6a, b.

8a, b.

10a, b.
11.

If the call has been answered and MSC-2 server permits LCLS to be connected, then the MSC-2 server sends
to the BSS-2 the LCLS_Connect_Control message with the LCLS-Connection-Status-Control IE set to
"connect”.

The BSS-2 returns the LCLS_Connect_Control_ACK message with the LCLS-BSS-Status IE set to "Call not
yet locally switched".

(These signalling steps are only applicable to AolP.) When the Target MSC-Server receives the BSSMAP
Handover Request-Ack message, it sends the BSC-B IP address and UDP Port number to the MGW-B using
the Configure RTP Connection Point procedure.

The Target MSC-Server sends the MAP Prepare Handover Response message to MSC-1 server.

In accordance with normal handover the MSC-1 server requests MGW-1 to isolate the termination towards
Target MGW (T;) from the termination to the Serving BSS-1 (Ts) and to configure the Anchor termination
(T1) one-way DL towards the Target MGW termination (T ;).

MSC-Server 1 sends IAM (Initial Address Message) to Target MSC-Server including GCR, the LCLS-
Negotiation Request IE and the LCLS-Configuration-Preference IE.

NOTE 1: Corresponding SIP-I signalling is specified in 3GPP TS 23.231 [3].

NOTE 2: The LCLS-Negotiation Request IEand the LCLS-Configuration-Preference IE in step 9 can be
different from LCLS Negotiation Request IE and the LCLS-Configuration-Preference IE in step 2,
because step 9is BICC signalling and the LCLS Negotiation Request and the LCLS-
Configuration-Preference IE values can be changed by intermediate MSC-Servers.

Target MSC-Server reserves bearer connection T towards MGW-1.

After Target MGW has replied with the bearer address and the binding reference (Step 10b), the Target
MSC-Server returns APM with selected codec, the LCLS-Negotiation Response IE and the LCLS-
Configuration-Preference IE.
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UE-1

Target Target Target

RNC MSC-1§ MGW-1 MSC-S MGW BSS

MSC-2 S MGW-2 BSS-2 UE-2

<

12. ACM, gee NOTE 1

<13. Relocatjon CMD ‘14. HO Deétect

~15. MAP Process-AccessSignalling|Request

=

16a. TopDgscr, change flow directig
({Tl,Ts,onE ay}, {T1,T,,hothway})

_16b. TopDgscr Response

17. HO Cgmplete (LCL[S-BSS-Statup: "Call is locglly
Ewitched ith requestefl LCLS configuration®)

18. LCLS-NOTIFICATION (LCLS-
_19. MAP Send-End-Sig Request BSS-Statug: "Call is logally switch

with requested LCLS cpnfiguration”)
~20. Answer -

9%
o

_2la. Releage Command

21b. Release Complete

22a. SUB request, releage Ts

22b. SUB reply

23. LCLS Status Update}:
‘(LCLS—Stat s = "LCLS cpnnected")] see NOTE §

24. LCLS Status Update}:
(LCLS Statjis = "LCLS cpnnected")| see NOTE 3

-y
-

»Qal switching in| BSS S

Fig

ure 8.2.3.1.4.2.2: Completion phase of Inter-MSC UMTS to GSM Handover establishing Local

12.

Switching

Target MSC-Server sends ACM (Address Complete Message). Target MSC-Server awaits the capturing of
the UE-1 on the radio path when the ACM is sent and MSC-1 server initiates the handover execution when
receiving ACM.

13 - 18. When the local switching has been established during the handover procedure, the target BSS shall inform

19.

20.
2la, b.
22a,b.
23.
24.

the target MSC-Server that the call has been locally switched in HANDOVER COMPLETE, and the target
BSS shall also send a new message LCLS-Notification with LCLS-BSS-Status IE to inform the MSC-2
server that the local switching has been established. In steps 16a and 16b the MSC-1 server configures
MGW -1 for the completion of the handover.

A-HO-DETECT/COMPLETE when received, is included in the MAP-Send-End-Signal request and send
back to the MSC-1 server.

Target MSC-Server sends ANSWER when A-HO-DETECT/COMPLETE is received.

MSC-1 Server releases the call leg in RNC.

MSC-1 server releases the bearer termination towards RNC.

Target MSC-Server informs the MSC-1 server about the LCLS Status.

MSC-1 server (Anchor MSC-Server) sends LCLS-Status-Update message to the far end MSC-2 server.

NOTE 3: When BICC is used as the call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.
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25.  Local switching is established in the BSS.

8.2.3.2 Inter-MSC UMTS to GSM Handover that does not establish Local Switching

Inter-MSC UMTS to GSM Handover that does not establish Local Switching follows the procedures in 8.2.3.1. The
differences are:

- inthe step 17, the target BSS informs target MSC that the call is not locally switched in the Handover Comp lete.

- steps 5a, bb, 5¢c 18, step 23, step 24 and step 25 are not triggered.

8.3 GSM to UMTS

8.3.1 Intra-MSC GSM to UMTS Relocation

83.11 General

When a call is locally switched through the BSS and an intra-MSC GSM to UMTS handover occurs, the LCLS shall be
broken and the user plane shall be connected via the core network. The Intra-MSC GSM to UMTS relocation procedure
specified in 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3] shall be followed. The following clauses describe the
additional requirements for intra-M SC GSM to UMTS handovers of LCLS related calls.

To this end the BSS which is in local switch which is serving the user equipment which is not moving to the RNC
bicasts user data UL to the core network so that immediately the user equipment which is moving is attached to the
RNC it can receive DL data fromthe core network.

During a Locally Switched (intra-BSS) Connection when no bicasting occurs there is no data transmission through the
core network. In this release the use plane is kept active and therefore does not need to be re-activated when the LCLS
is broken due to GSM to UMTS handover out of LCLS.

8.3.1.2 Handover Required

When the MSC server receives the Handover Required message fromthe serving BSS, it requests the MGW to provide
a binding reference and a bearer address using the Prepare Bearer procedure. The MSC server shall use the Change
Flow Direction procedure to request the MGW to set the Handover Device to the initial state, see sub-clause 8.4.1.1.3.

8.3.1.3 lu Relocation Request Acknowledge

Upon receipt of the Relocation Request Acknowledge message, the MSC Server shall send to the adjacent call node the
LCLS-Status-Change-Request message to indicate "LCLS Disconnection-Preparation-for handover".

When the far end MSC server receives the LCLS-Status-Change-Request message indicating LCLS Disconnection
preparation-for-handover it shall send to the BSS the LCLS_Connect_Control message with the LCLS-Connection-
Status-Control IE indicating "BicastatHandover". When the LCLS_Connect_Control acknowledge message is received
fromthe BSS, the far end MSC server shall return the LCLS Status Change Request Acknowledge message indicating
"LCLS Disconnection-Preparation-for-handover" and a Result code indicating LCLS Status Change Request accepted.

83.14 Handover Command/lu Relocation Detect

When the MSC server sends the Handover Command message or alternatively if it receives the Relocation Detect
message, if the MSC server followed the MGW control procedures for a non-LCLS call and kept the Termination to the
Serving BSS connected then it shall use the Change Flow Direction procedure to requests the MGW to set the Handover
Device to intermediate state. However if the MSC server isolated Ts and set Ttto bothway through-connected then no
MGW control procedure is required at this point.

Upon receipt of the Relocation Detect message the MSC Server shall send to the adjacent call node the LCLS-Status-
Change-Request message with the LCLS-Status-Change-Request IE set to "Indicate DL data after Handover".

When the far end MSC server receives the LCLS-Status-Change-Request message with the LCLS-Status-Change-
Request IE set to "Indicate DL data after Handover" it shall send to the BSS the LCLS_Connect_Control message with
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the LCLS-Connection-Status-Control |E indicating "DL Data_at_Handover" and after reception of the
LCLS_Connect_Control acknowledge message fromthe BSS, return the LCLS-Status-Change-Request-Acknowledge
message with "Indicate DL data after Handover" and a Result code indicating LCLS Status Change Request accepted .

NOTE: this informs this call leg in the BSS that the other UE has left the BSS and has been detected in the new
BSS and as such DL data from the CN is now coming fromthat UE.
8.3.15 lu Relocation Complete

When the MSC server receives the lu Relocation Complete message, it releases the A-interface line towards the serving

BSS. The MSC server also requests the MGW to set the Handover Device to its final state by removing the bearer
termination (Ts) towards the serving BSS.

The MSC server shall send to the adjacent call node the LCLS-Status-Update message with the LCLS-Status IE
indicating the LCLS is disconnected.

When the serving BSS receives Clear Command it shall release any local switch path. The serving BSS shall inform the
far end MSCserver that LCLS is broken with the LCLS-Notification message.

NOTE: The LCLS_Notification message does not need to be sent to the Anchor MSC Server since the Clear
Complete message received from the serving BSS also means that LCLS is disconnected.

8.3.1.6 Example

8.3.1.6.1 Connection Model

Figure 8.3.1.6.1.1 shows the network model for Intra-MSC GSM to UMTS Handover, where the call leg pertinent to the
UE-1 is handed over from the serving BSS-1to the Target RNC. BSS-1 is the same as BSS-2 when LCLS is established
for the call. The bearer termination T2 is used for the bearer towards BSS-2, which is not affected by this handover.
Bearer termination Ts is used for the bearer towards BSS-1 and the bearer terminations T1 and T are used for the
bearer towards the succeeding/preceding MGW. Bearer termination T is for the bearer termination towards the Target
RNC. The colours and line types used in the figure are defined differently from 3GPP TS 23.205 [2] to indicate LCLS
specific issues.

emmme User plane link which transmits real user plane data within the BSS and to UEs
esmmme User plane link which transmits real user plane data through the CN and to UEs
o o e User plane path through the CN, connected

Control plane link which transmits signalling

MSC-S-1 MSC-S-2
UE-2 = o 06 0 0o p 006060000 ¢ 0 0 0o
Non-LCLS User Plane °
User Plane L
UE-1 e Data °
°
°
® el Ts >< Ta T X LA
Before Handover e o o o °
MGW-1 MGW-2

Connection Model 1: The call islocally switched
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UE-2 e

User Plane Data

UE-]1 e

During Handover
Ts=Serving
Ta=Anchor
Tr-Target

Connection Model 2: MGW-1 is both-way connected between Ta and Tt, Tsisisolated; BSS-2 starts
to bicast data UL

(@ MSC-S-2
to ) 59

User Plane Data

User Plane
Data

During Handover
Ts=Serving
Ta=Anchor
Tr=Target

Connection Model 3: UE has moved to Target RNC but lu Relocation Detect has not yet been
received by MSC-S-1
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MSC-S-1 MSC-S-2

UE-2 XE A
BSS-1/BSS-2 User Plane Data

MGW-1 MGW-2

After Handover
Ta=Anchor
Tr=Target

Connection Model 4: LCLS isreleased in BSS-2, old serving Termination Tsis removed

Figure 8.3.1.6.1.1: Network model for Intra-MSC GSM to UMTS Handover that breaks LCLS
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8.3.1.6.2 Basic Sequence for GSM to UMTS Handover that breaks Local
Switching

| UE-1| | BSS | |MSC-s-1| |TargetRNC| | MSC-S-2 | | BSS2 | | UE2 |

MGW-1 MGW-2
H H
Locally Switched User|Plane in the BES

1. HO Required

.
-

2. Context C1:[ADD Termination for| Target
P RNC (Tt) — hothway; MOD Ts Isolate

.
| ot

3. lu Relocation Request

4. lu Relocation Regluest Ack

5. LCLS-Status-Chgnge-Request (LCLS-Status-Change:
"LCLS-disconnection-preparationFoil-iandover")

5a. LCLS_QONNECT_ICONTROL (LELS-
Connection{Status-Corjtrol = "BicastafHandover")

6. HO CMD

A

5b. LCLS_CONNECT [CONTROL_ALCK

7. LCLS|Status Change [Request Acknowledge (LCLS-Status- | (LCLS-BSS-Status = "¢all is '0‘3?"3’“3 vitched
Chanjge = "LCLS-Disonnection-PreparatipnForHandover”, | ith requested LCLS cpnfiguration”)
Result Gode="Status Change Req Accepted”)

8. lu Relocation Detect

8a. LCLS-Status-Change-Requesst (LCLS-Status- 8b. LCLS GONNECT |ICONTROL
Change: "IndicateDLdataAfterHandover") (LéLS-Con ection-Status-Control =

"DLDataAtHandover")

9. lu Relocation Complete

8c. LCLS_QONNECT_[CONTROL Ack
8d. LCL$-Status-Change-Request Ack (LCLS-Status-Change: | (LCLS-BSS-Status "the call is locally
"IndicatgDLdataAfterHarndover", Result Codef"Status Change gwitched with requestefd LCLS configlrration")
Req Accepted”)

-

10. Clear Command |

Break | [ . 11. LCLS_NOTIFICAT|ON (LCLS-BYS-
local L  Status = "Chll is no longer locally swijched")
switching 12. Clear Completg <
13. Context C1: SUB Tsg
— P 14. LCLS-Status-Update (LCLS-Statys:
- "LCLS not connectgd")
< »D Normally Bwitched User Plang

(4 -
e P P P

Figure 8.3.1.6.2.1 shows the signalling flow for GSM to UMTS handover that breaks Local Switching.
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MGW-1
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| MSC-S-1 |

Target RNC

| MSC-S-2 |

MGW-2

Local

ly Switched User

Plane in the B

| BSS-2 | |UE-2|

N e

1. HO Required

-

2. Context C1:|ADD Termination for] Target
RNC (Tt) — othway; MOD Ts Isolate

-

oy
-

3. lu Relocation Reguest

4. lu Relocation Reguest Ack

-«

5. LCLS-Status-Change-Request (LOLS-Status-Change:
"LCLS-disconnedgtion-preparationFprHandover”

6. HO CMD 5a. LCLS_GONNECT_|CONTROL (LCLS-
< ~ LoLs Slatus ch R t Ack led ConnectionyStatus-Cortrol = "BicastafHandover")
. atus Change Request Acknowledge N Lg R )
(LCLS-Status-Change = "LCLS{Disconnection- 5b. LCLS ’9,’,\INE.CT- CONTR.OL—A"K (LCLS
. " . BSS-Statug = "call is Igcally switched|with
PreparationForHandover”, Reslilt Code="Status . S
» requested JCLS configuration")
Change R EAccepted ) <t
_8. lu Relocation Detect
9. lu Relocation Complete 11. LCLS_NOTIFICATION (LCLS-BS|S-
10. Clear Command < Status = "Call is no longer locally switched")
Break b
local 12. Clear Complete
switching o
SUB Ts

13. Context C1

~| 14. LCLS-Status-Update
(LCLS-Status: "UCLS not conne(its)d")

-l
-}

:D Normally Switched U
> P

ser Plane

o>

Figure 8.3.1.6.2.1: Intra-MSC GSM to UMTS Handover that terminates Local Switching

1 The Handover Required message is received from BSS-1 requesting an intra-MSC GSM to UMTS handover.
The call is currently locally switched so the MSC-1 server can know that the GSM to UMTS handover at one
end will break local switch (the local switch is not broken in the serving BSS (BSS-1) until the UE-1 has
moved from BSS-1and the MSC-1 server has sent the Clear Command message to the BSS-1).

2. In this example the Anchor MSC-1 server requests from its M GW-1 the seizure of the bearer termination T+
towards the Target RNC and through-connects it bothway to T. Additionally it isolates the old serving
Termination Ts. This makes the GSM to UMTS handover more efficient than current non-LCLS GSM to
UMTS handovers as immediately when the UE-1 is handed over to the target RNC it will be able to send UL
user data to the UE-2.

NOTE 1. This flow shows the termination to the Target RNC as always connected bothway. This is a change
to the existing call handling which would normally connect the termination as one-way and then
change to bothway after receiving the lu Relocation Detect message. However the termination
does not need to be connected one-way and will in fact make the break in speech worse since UL
data cannot be sent fromthe UE-1 until the MGW topology is modified, also it saves the
additional intermed iate H.248 modification step.

3. Anchor MSC-1 server sends the lu Relocation Request message to the target RNC.

4. The target RNC returns the lu Relocation Request Acknowledge message.
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5a.

5b.

8a.

8b.

8c.

8d.

10.

11.
12.
13.

14.

Anchor MSC-1 server shall send the LCLS-Status-Change-Request message to the succeeding MSC server
asking it to prepare for LCLS disconnection due to handover to trigger the far end MSC-2 server to send the
LCLS-Connect-Control message to BSS-2.

NOTE 2: When BICC is used as the call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.

The farend MSC-2 server requests the BSS-2 to start sending data UL with the LCLS_Connect_Control
message and the LCLS-Connection-Status-Control IE indicating "BicastatHandover", see Figure 8.3.1.6.1.1
Connection Model 2. This triggers the BSS-1 to bicast the user plane data in the same way as the Access
MGW -1 would be doing in a non-LCLS inter-BSS handover. At this point the BSS-1 shall send any DL data
it receives directly to the served UE. Since the BSS-1 cannot receive DL data at the same time as it receives
local data (Ts is isolated) this will minimise the break in user plane data even more than for existing non-
LCLS handover.

NOTE 3: The Serving BSS-1 shall forward the user plane data fromthe UE-1to the UE-2 while the UE-1 is
served by the BSS-1. The UL user plane data are bi-cast to both MGW 2 and local path by the
BSS-2. The MGW-2 transmits the user plane data to the MGW-1, and the MGW-1 will transmit
the user plane data to the target RNC. When the UE-1 leaves the serving BSS-1 and begins
sending UL data from the Target RNC, that data will then be received via the A-interface leg at the
serving BSS-2.

BSS-2sends the LCLS_Connect_Control_Ack message with the LCLS-BSS-Status IE set to "the call is
locally switched with requested LCLS configuration™.

Anchor MSC-1 server triggers the Handover Command message. When the UE-1 moves to the Target RNC
in this examp le it can immediately send UL data through the CN to the UE-2 and also can receive DL data
fromthe UE-2 via the CN since the MGW-1topology for Ta, T+ is already bothway connected. This is a
change fromthe current non-LCLS solution but is more efficient since the non-LCLS solution needs to set
this to one-way DL only until it receives lu Relocation Detect message.

MSC-2 Server sends LCLS-Status-Change-Request-Acknowledgement.

UE-1 is detected at the target RNC. BSS-1/BSS-2 may continue to send the user plane data locally until the
Clear Command message is received.

The MSC-1 Server sends LCLS-Status-Change-Request to indicate that UE-1 has been detected in the target
BSS and user data is now being sent through the CN and DL to the distant UE-2.

The MSC-2 Server signals to the BSS-2 that DL data received from the CN is now real user data coming
fromthe UE-1.

The BSS-2 sends the LCLS_Connect_Control_Ack message with the LCLS-BSS-Status IE set to "the call is
locally switched with requested LCLS configuration™.

Acknowledgement back through the CN that the indication for DL data after Handover Detect has been
delivered.

When the MSC-1 Server receives the lu Relocation Complete message MSC-1 Server knows that the call is
not possible to be locally switched.

MSC-1 server requests the old serving BSS-1to clear the old call leg. BSS-1 stops sending locally the user
data from UE-1, LCLS is broken.

Serving BSS-2 informs the MSC-2 server that LCLS is broken via LCLS_Notification message.
Clearing of the old call leg to the Serving BSS-1 is completed.

The termination Ts to the old serving BSS-1 is removed fromthe Access MGW-1.

Anchor MSC-1 server informs succeeding CN nodes that LCLS is disconnected.

NOTE 4: When BICC is used as the call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.
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8.3.2 Inter-MSC GSM to UMTS Relocation

8.3.21 General

When a call is locally switched through the BSS and an inter-MSC GSM to UMTS handover occurs the LCLS shall be
broken and the user plane shall be connected through the core network. The Inter-MSC GSM to UMTS handover
procedures specified in 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3] shall be followed. The
following clauses describe the additional require ments for inter-MSC GSM to UMTS handovers of LCLS related calls.

8.3.2.2 MSC-1/MGW-1

8.3.2.2.1 Handover Required

When MSC-1 Server receives the Handover Required message from the serving BSS and determines that the call shall
be handed over to the Target MSC Server, it shall send the GCR of the call, the LCLS-Negotiation Request IE and the
LCLS-Configuration-Preference IE to the Target MSC Server in a MAP Prepare-Handover_Request message.

8.3.2.2.2 lu Relocation Request Acknowledge

Upon receipt of the MAP Prepare-Handover-Response including lu Relocation Ack message, the MSC-1 Server shall
send to the adjacent call node the LCLS-Status-Change-Request message to indicate "LCLS Disconnection-Preparation-
for handover".

If the far end MSC server receives the LCLS-Status-Change-Request message indicating LCLS Disconnection
preparation-for-handover it shall send to the BSS the LCLS_Connect_Control message with the LCLS-Connection-
Status-Control IE indicating "BicastatHandover”. When the LCLS_Connect_Control acknowledge message is received
fromthe BSS, the far end MSC server shall return the LCLS Status Change Request Acknowledge message indicating
"LCLS Disconnection-Preparation-for-handover" and a Result code indicating LCLS Status Change Request accepted.

8.3.2.2.3 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW -1 and Target MGW is as described in sub-clause 6.1 for a
Basic Mobile Originating Call. The MSC server shall also use the Change Flow Direction procedure to request the
MGW -1 to set the Handover Device to the initial state.

8.3.2.24 MGW Flow Direction Control

The MSC Server may performthe MGW Flow Direction Control for GSM to UMTS Relocation as described in sub-
clause 8.4.2.1.2.4.

8.3.2.25 Handover Command/lu Relocation Detect

When the MSC-1 server sends the Handover Command message or alternatively, if it receives the lu Relocation detect
message inside a MAP Process-Access-Signalling request, the MSC-1 server shall follow the procedures described in
sub-clause 8.4.2.1.2.5.

8.3.2.2.6 lu Relocation Complete

When the MSC-1 server receives the lu Relocation Complete message inside a MAP Send-End-Signalling Request and
an ANSWER message including the LCLS status set to LCLS disconnected, it releases the A-interface line towards the
serving BSS. The MSC-1 server also requests the MGW -1 to set the Handover Device to its final state by removing the
bearer termination (Ts) towards the serving BSS.

The MSC-1 server shall send to the adjacent call node the LCLS -Status-Update message with the LCLS-Status IE
indicating the LCLS is disconnected.

When the serving BSS receives Clear Command it shall release any local switch path. The serving BSS shall inform the
farend MSC server that LCLS is broken with the LCLS-Notification message.
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NOTE: The LCLS_Notification message does not need to be sent to the Anchor MSC Server since the Clear
Complete message received from the serving BSS also means LCLS is disconnected.

8.3.2.3 Target MSC Server / Target MGW

8.3.23.1 Prepare Handover Request message and MGW selection

The Target MSC server selects the Target MGW when it receives Prepare Handover Request message. The Target MSC
server sends the lu Relocation Request message to the Target RNC as for the normal case.

8.3.2.3.2 Bearer establishment towards Target RNC

The procedure specified in 3GPP TS 23.205 [2] sub-clause 8.3.2.2 shall be used.

8.3.2.3.3 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW -1 and Target MGW is as described for basic mobile
terminating call in sub-clause 6.2.

8324 Example of Inter-MSC GSM to UMTS Relocation

8.3.24.1 Connection Model

Figure 8.4.2.1.4.1.1 shows the network model for the Inter-M SC GSM to GSM Handover, where call leg UE-1 is
handed over from BSS-1to the Target RNC. BSS-1 is the same as BSS-2 when LCLS is established for the call. The
BSS-1 is served by the MSC-Server 1, the Target RNC is served by the Target MSC-Server, and MSC-Server 1 is not
the same as Target MSC-Server. The bearer termination T, in MGW -2 is used for the bearer towards BSS-2, which is
not affected by this handover. Bearer termination Ts in MGW -1 is used for the bearer towards BSS-1 and the bearer
terminations T and T3 in MGW-1, T, in MGW -2 and T, in Target-M GW are used for the bearer towards the
succeeding/preceding MGW. Bearer termination T+ in Target-M GW is for the bearer termination towards the Target
RNC.

e User plane link which transmits real user plane data within BSS and to UE
e User plane link which transmits real user plane data through the CN and to UE
® @ ® ®» User plane link path through CN, connected

e @ ® ® User plane uplink path through CN from Target BSS, connected

Control plane link which transmits signalling

MSC-18 MSC-2 S

Nl N

XXX X XXX

v
]
]
d

Ts Ta T T,
> o o o

MGW- MGW-2

Connection Model 1: Before handover, Local Switching is established
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MSC-1S MSC-2 S Target
;MSC—?
BSS-2/
BSS-1
‘-------------..---1

.----‘
oo veooee

E

Target RNC

Connection Model 2: Before MSC triggers HO command to the BSS, Tzisisolated from Ts, Tais one-
way connected to Tzand Tsis both-way connected to Ta

..;53 lILEE _

B C v e P

Target
MGW

Connection Model 3: UE-1 not yet detected in Target RNC, BSS-2 bicasts user plane data UL
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MSC-1S MSC-2 S Target
MSC-

/ BSS-2/
<j BSS-1 | &

L ‘-------------II--’

Tr

Target
MGW

Target RNC

Connection Model 4: UE-1 connected to Target RNC but Target MSC-S has not received HO Detect

MSC-2 S Target
MSC-

cceobed

Target RNC

Connection Model 5: MSC-1 instructed MGW-1 to reroute the user plane, Tais both-way connected to
LE

3GPP



Release 11 88

Target RNC M
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Target
;MSC—?

Ty Tr

Target
MGW

Connection Model 6: Handover completed, Ts termination was removed

Figure 8.3.2.4.1.1: Inter-MSC GSM to UMTS Relocation Connection Model when user plane active

8.3.24.2 Basic Sequence for Inter-MSC handover that breaks Local Switching

Figures 8.3.2.4.2.1and 8.3.2.4.2.2 show the message sequence example for the basic Inter-M SC GSM to GSM
Handover shown in the corresponding network model Figure 8.3.2.4.1.1. The Handover Device is located in the MGW -
1 selected for the call establishment by the MSC-1 Server, which controls the call and the mobility management. The
description is based on 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3].
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: ) : : Target Target Target : 3 B :
UE-1 BSS-1 MSC-1S MGW-1 MSC-S MGW RNC MSC-2 S MGW-2 BSS-2 UE-2
S —— oMS is cofjnmunicatirlg with tMS via locally switched path ih the BSS -l

1. HO Reguired (target LAC)

2. MAP Prepare-Handgver Request|(target LAC, GCR,
LCLS-Negofiation Reqgyiest, LCLS-Configuratiof-Preference

3a. Add request Access side Tt
~ Prepare Beare

3b. Add reply T+

4. lu Relocgtion Requept

5. lu Relocgtion Ack

MAP Prepare-Handgver Responge

6.
7. LCLS-Status-Change-Request (LICLS-Statug-Change:
"LCLS-Discpnnection-RreparationFgrHandover]'), see NOE 1

8a. LCLS_CGONNECT_|ICONTROL

9a. TopDestr ({*,Ts, isglate}, {Ta, Tzjoneway}) (LCLS-Connection-Status-Control =
+ ADD.request(Ts) "BicastatHapdover")

9b. TopDeser()+ADD.reply (Ts) 8b. LCLS_GONNECT_|CONTROL_
i ACK (LCLS}BSS-Statuk = "Call is
10. LCLS Sfatus Changje Request Acknowledgg (LCLS- locally switghed with reuested LCLS

Status-Change = "LCL$-Disconnection- éonfiguration“)

PreparationfForHandover”, Result Cpde = "Statiis
Change Reg| Accepted|)

11. IAM (Cqdec List, GCR, LCLS-N¢gotiation Hequest,
LCLS—Com‘iguration—lzaference), sge NOTE 2,|[NOTE 3

12a. Add reguest Netwprk side T,

| ot

12b. Add reply Ty

13. APM (S, SCL, LCLS-Negotiatipn Responge,
L_CLS—Configuration—Praference), sge NOTE 2

Figure 8.3.2.4.2.1: Inter-MSC GSM to UMTS Relocation that breaks Local Switching when user plane

3a, b.

active, initial phase

The Handover Required message is received from BSS-1 requesting an inter-MSC GSM to UMTS handover.
The call is currently locally switched and the MSC-1 server knows that the Inter-MSC GSM to UMTS
relocation at one end will break LCLS (the local switch is not broken in the serving BSS (BSS-1) until UE-1
has moved out of the BSS-1 and the MSC-1 server sends the Clear Command message to BSS-1).

The MSC-1 Server determines that inter-MSC handover is required and sends MAP-Prepare-Handover
Request message to target MSC which includes GCR, the LCLS Negotiation Request IE and the LCLS-
Configuration-Preference IE.

The Target MSC-Server requests Target MGW to provide a binding reference and a bearer address using the
Prepare Bearer procedure when reserving Tt towards the Target RNC.

The Target MSC-Server sends the lu Relocation Request message to Target RNC.
The Target RNC sends the lu Relocation Acknowledge message to Target MSC-Server.
The Target MSC-Server sends the Prepare Handover Response message to the MSC-1 server.

The Anchor MSC-1 server may instruct the far end MSC-2 server to prepare for LCLS disconnection due to
handover by sending the LCLS-Status-Change-Request message. (If the Anchor MSC-1 server does not
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8a.

8b.

instruct the MSC-2 server /BSS-2 to prepare for LCLS disconnection for handover, BSS-2 starts bicasting
user plane data to the core network after receiving the Handover Command message in Step 15.)

The farend MSC-2 server requests BSS-2 to start sending data UL with the LCLS_Connect_Control
message and the LCLS-Connection-Status-Control IE indicating "BicastatHandover", see Figure 8.3.2.4.1.1,
Connection Model 3. This triggers the BSS-2 to bicast the user plane data in the same way as the Access
MGW -1 would be doing in a non-LCLS inter-BSS handover. At this point the BSS-1shall send any DL data
it receives directly to the served UE.

NOTE 1: The Serving BSS-1shall forward the user plane data received locally from UE-1 to UE-2 while the
UE-1 is served by the BSS-1. BSS-2 bicasts UL user plane data to both MGW?2 and local path and
MGW -2 transmits the user plane data to MGW-1and M GW-1 transmits the user plane data to the
Target RNC via the Target MGW. When the UE-1 leaves the serving BSS-1 and begins sending
UL data to the Target RNC via the Target MGW, that data will then be received via the A-
interface leg at the serving BSS-2.

The BSS-2 sends the LCLS_Connect_Control_Ack message with the LCLS-BSS-Status IE set to "the call is
locally switched with requested LCLS configuration™.

9a, b. In accordance with normal lu relocation in this example the MSC-1 server requests MGW-1 to isolate the

10.

11.

12a, b.

13.

termination towards Target MGW (T3) fromthe termination to the Serving BSS-1 (Ts) and to configure the
Anchor termination (T ) one-way DL towards the Target MGW termination (T3).

MSC-2 Server sends LCLS-Status-Change-Request-Acknowledge message.

MSC-1 Server sends IAM (Initial Address Message) to Target MSC-Server including GCR, the LCLS-
Negotiation Request IE and the LCLS-Configuration-Preference IE.

NOTE 2: Corresponding SIP-1signalling is specified in 3GPP TS 23.231[3].

NOTE 3: The MSC-1 Server can send IAM before receiving LCLS-Status-Change-Request-Acknowledge
message.

Target-MSC-Server reserves bearer connection T, towards MGW-1.

After Target MGW has replied with the bearer address and the binding reference, Target MSC -Server returns
APM with selected codec and LCLS-Negotiation Response IE and the LCLS-Configuration-Preference IE.
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UE-1

Target Target Target

MSC-S MGW RNC MSC-2 S MGW-2 BSS-2 UE-2

BSS-1 MSC-1§ MGW-1

' 16. HO CMD, see NOTE 4

‘14. ACM, se¢e NOTE 2

15. HO CMD

| 17. lu Relodation Detegt

8. MAP Propcess-AccessSignalling [Request

i

19a. TopDegcr, change flow directign
({TaTs,oneway}, {Ta, T4,bothway})

19b. TopDesscr Resporjse

20. lu Relodation Complete

1. MAP Send-End-Signalling Requiest

3

2. Answer [(LCLS-Stafus: "LCLS nqgt connected") Break local
switching

2

23. Clear Command /Complete

24. LCLS NPTIFICATION (LCLS-
BSS-Statusi "Call is nollonger locally

25. LCLS Sfatus Update: (LCLS-Stdtus: "LCLS|not switched”)
connected"), see NOTH 5 -

Y

26. Clear Complete, see(NOTE 6

27a. SUB raquest, relepse Ts

27b. SUB reply

Figure 8.3.2.4.2.2: Inter-MSC GSM to UMTS Relocation that breaks Local Switching when user plane

14.

15.
16.

17.

18.
19a, b.

20.

21.

active, completion phase

The Target MSC-Server sends ACM (Address Comp lete Message). Target MSC-Server awaits the capturing
of the UE-1 on the radio path when the ACM is sent and the Anchor MSC-1 server initiates the lu relocation
execution when receiving ACM.

MSC-1 server sends Handover Command message to BSS-1.

BSS-1sends Handover Command message to UE-1. BSS-1 will discard incoming user plane data send to
UE-1 received from CN. If BSS-2 was not instructed to prepare for LCLS related handover in Step 8a, the
BSS-2 starts hi-casting UP user plane data generated by UE-2 to local path and A interface and also starts to
check whether there is incoming DL user plane data fromthe core network.

NOTE 4: there is no situation where BSS-2 will receive real DL user plane data fromthe CN at the same
time as it receives local data from UE-1 as part of the handover.

UE-1 is detected at Target RNC. But still no UL data can be sent from Target RNC to MGW -1 because Ta-
T3 is one-way DL only. MGW-1 will continue to transmit DL user plane data to the Target RNC. BSS-2
continues to bi-cast user plane data to both local path and to the A interface.

Target MSC-Server sends MAP-Process-Access-Signal request message to the MSC-1 server.

The MSC-1 server uses the Change Flow Direction procedure to request the MGW -1 to set the Handover
Device to intermediate state and Ta-T3 to both-way configuration. When BSS-2 finds out there is DL user
plane data, BSS-2 will transmit the DL user plane data to UE-2.

lu Relocation Complete message is received from Target RNC with LCLS-BSS-status indicating that the call
cannot be locally switched.

lu-Relocation-Complete message when received is included in the MAP SendEndSignalling Request
message sent to the MSC-1 server.
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22.  Target MSC-Server sends ANSWER with the LCLS-status when lu-Relocation Complete message is
received.

23.  MSC-1 server informs BSS-1 to clear the old call leg.
24.  Serving BSS-2 informs MSC-2 server that LCLS is broken via LCLS-Notification message.

25.  MSC-1 serversends LCLS Status Update message with LCLS status "LCLS not connected” to MSC-2
server.

NOTE 5: When BICC is used as the call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.

26. BSS-1informs MSC-1 server that the resource for the UE-1 has been released and BSS-2 stops bi-casting.

NOTE 6: There is no need to send LCLS-Notification message from BSS-1 after receiving the Clear
command since Clear Complete message indicates that LCLS was disconnected.

27a,b. The MSC-1 server requests MGW-1 to set the Handover Device to its final state by removing the bearer
termination Tstowards BSC-1 using the Release Termination procedure.

8.4 GSMto GSM

8.4.1 Intra-MSC Inter-BSS GSM to GSM Handover

84.1.1 Intra-MSC Inter-BSS GSM to GSM Handover that breaks Local Switching

8411.1 General

When a call is locally switched through the BSS and an intra-MSC inter-BSS GSM to GSM handover occurs then the
LCLS shall be broken and the user plane shall be connected through the core network. The intra-MSC inter BSS GSM
to GSM handover procedures specified in 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3] shall be followed. The
following clauses describe the additional requirements for intra-MSC inter BSS GSM to GSM handovers of LCLS
related calls.

During a Locally Switched (intra-BSS) Connection when no bicasting occurs there is no data transmis sion through the
core network. In this release the use plane is kept active and therefore does not need to be re-activated when the LCLS
is broken due to inter-BSS handover out of LCLS.

8.4.1.1.2 Handover Required

When the MSC server receives the Handover Required message fromthe serving BSS, it requests the MGW to seize a
TDM circuit if AoTDM or an IP termination if AolIP for the termination to the Target BSS as for the normal handover
procedure. The MSC server shall use the Change Flow Direction procedure to request the MGW to set the Handover
Device to the initial state.

8.4.1.13 MGW Flow Direction Control
The MSC Server may performthe MGW Flow Direction Control in the following ways:

- In accordance with the normal handover case by isolating the termination to the Target BSS (T ) from the
termination to the Serving BSS (Ts) and configuring the Anchor termination (T ) one-way DL to the Target BSS
(T7). Termination to the Serving BSS (Ts) is bothway connected to Anchor termination (T ) since it is also
receiving UL user data fromtermination to the Serving BSS (T5s).

Or:

- The MSC server may request the MGW to set termination to Target BSS (T+) to bothway connected to Anchor
termination (T ) and isolate termination to Serving BSS (Ts) completely. This improves the user plane switching
and saves a signalling step to the MGW at Handover Detect message. The MSC server sends the Handover
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Request message to the Target BSS as for the normal case but shall include the GCR IE, the LCLS -
Configuration IE and the LCLS-Connection-Status-Control IE set to "Connect".

8.4.1.14 Handover Request Acknowledge

If the Target BSS supports LCLS feature then it shall include the LCLS -BSS-Status IE in the Handover Request
Acknowledge message in order to informthe anchor MSC Server that the BSS supports the LCLS feature, and therefore
the MSC Server shall not act upon the status indicated, i.e. no signalling of LCLS -Status IE through the core network.

Upon receipt of the Handover Request Acknowledge message the MSC Server shall send to the adjacent call node the
LCLS-Status-Change-Request message to indicate "LCLS Disconnection-Preparation-for handover".

When the far end MSC server receives the LCLS-Status-Change-Request message indicating LCLS Disconnection
preparation-for-handover it shall send to the BSS the LCLS_Connect_Control message with the LCLS-Connection-
Status-Control IE indicating "BicastatHandover". When the LCLS_Connect_Control acknowledge message is received
fromthe BSS, the far end MSC server shall return the LCLS Status Change Request Acknowledge message indicating
"LCLS Disconnection-Preparation-for-handover" and a Result code indicating LCLS Status Change Request accepted.

84.1.15 Handover Command/Handover Detect

When the MSC server sends the Handover Command message or alternatively if it receives the Handover Detect
message, if the MSC server followed the MGW control procedures for a non-LCLS call and kept the Termination to the
Serving BSS connected then it shall use the Change Flow Direction procedure to requests the MGW to set the Handover
Device to intermediate state however if the MSC server isolated Ts and set T+ to bothway through-connected then no
MGW control procedure is required at this point.

Upon receipt of the Handover Detect message the MSC Server shall send to the adjacent call node the LCLS-Status-
Change-Request message with the LCLS-Status-Change-Request IE set to "Indicate DL data after Handover".

When the far end MSC server receives the LCLS-Status-Change-Request message with the LCLS-Status-Change-
Request IE set to "Indicate DL data after Handover" it shall send to the BSS the LCLS_Connect_Control message with
the LCLS-Connection-Status-Control |E indicating "DL Data_at_Handover" and after reception of the
LCLS_Connect_Control acknowledge message fromthe BSS, return the LCLS-Status-Change-Request-Acknowledge
message with "Indicate DL data after Handover" and a Result code indicating LCLS Status Change Request accepted .

NOTE: this informs this call leg in the BSS that the other UE has left the BSS and has been detected in the new
BSS and as such DL data from the CN is now coming fromthat UE.

8.4.1.1.6 Handover Complete

When the MSC server receives the Handover Complete message, it releases the A-interface line towards the serving
BSS. The MSC server also requests the MGW to set the Handover Device to its final state by removing the bearer
termination (Ts) towards the serving BSS.

The MSC server shall send to the adjacent call node the LCLS-Status-Update message with the LCLS-Status IE
indicating the LCLS disconnection.

When the serving BSS receives Clear Command it shall release any local switch path. The serving BSS shall inform the
farend MSC server that LCLS is broken with the LCLS_ Notification message.

NOTE: The LCLS_Notification message does not need to be sent to the Anchor MSC Server since the Clear
Command message received fromthe serving BSS also means LCLS is disconnected.

8.4.11.7 Example

8.4.1.1.7.1 Connection Model

Figure 8.4.1.1.7.1.1 shows the network model for the Intra-M SC Inter-BSS GSM to GSM Handover, where the call leg
pertinent to the UE-1 is handed over from the serving BSS-1to the Target BSS. BSS-1 is the same as BSS-2 when
LCLS is established for the call. The bearer termination T2 is used for the bearer towards BSS -2, which is not affected
by this handover. Bearer termination Tg is used for the bearer towards BSS-1 and the bearer terminations T1and T are
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used for the bearer towards the succeeding/preceding MGW. Bearer termination T is for the bearer termination towards

the Target BSS. The colours and line types used in the figure are defined differently from 3GPP TS 23.205[2] to
indicate LCLS specific issues.

esmmmme User plane link which transmits real user plane data within the BSS and to UEs
e User plane link which transmits real user plane data through the CN and to UEs
e + «  User plane path through the CN, connected
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Connection Model 2: MGW-1 is both-way connected between Ta and Tt, Tsisisolated; BSS-2 starts
to bicast data UL
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W MSC-S-2
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Target BSS

During Handover
Ts=Serving
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Connection Model 3: UE has moved to Target BSS but HO Detect has not yet been received by MSC-
S-1
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Connection Model 4: LCLS isreleased in BSS-2, old serving Termination Tsis removed

Figure 8.4.1.1.7.1.1: Intra-MSC Inter-BSS Handover Connection Model that breaks LCLS
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8.4.1.1.7.2 Basic Sequence for Inter-BSS Handover that breaks Local Switching
| UE-1| | BSS | |MSC-S-1| | TargetBSS | | MSC-S-2 | | BSS2 | | UE2 |
MGW-1 MGW-2
P P

Locally Switched User|Plane in the BES

1. HO Required -

2. Context C1: ADD [Termination for
Tlarget BSS [T+) — bothway;
MOD Ts Isolate
— » 3. HO Request (GCR, LCLS-Configurjation,

LCLS-Connection-Status-Control = "Gonnect")

4. HO Request Ack (LCLS-BSS-Status:
_"Call not possible to| be locally switched")

E. LCLS-Status-Chgnge-Request (LCLS-Status-Change:
"LCLS-Disconnectign-PreparationForHandover")

5a. LCLS_GONNECT [CONTROL (LELS-
Connectiony{Status-Corjtrol = "BicastafHandover")

6. HO CMD

7. LCLS Sfatus Change Re¢quest Acknowledge |(LCLS-Status-
Change = [LCLS-Disconngction-PreparationFofHandover",
Result Codle="Status Char|ge Req Accepted”)

'r
5b. LCLS_GONNCET _[CONTROL_ALCK
(LCLS-BSStStatus = "gall is locally switched
‘with requesjed LCLS cpnfiguration”)

. HO Detect

8

8a. LCLS-Status-Change-Requesst (LCLS-Status-
Chgnge: "IndicateDLdatgAfterHandover")

8b. LCLS_CONNECT_|CONTROL

9. HO Complete (LCLS-BSS-status = (LCLS-Connection-Status-Control =
"Callnot possible to be locally switched") "DLDataAtH andover'z
8c. LCLS_CQONNECT_[CONTROL Ack
__10. glear Command (LCLS-BSS-Status "the call is locally,
Break switched with requestef LCLS configuration™)

8d. LCL$-Status-Changg-Request Ack (LCLS-Status-Change: | 4
"IndicatgDLdataAfterHarndover", Result CodefF"Status Change

Req Accepted”)
- 11. LCLS_NOTIFICATION (LCLS-BSIS-

 Status = "Call is no longer locally switched")

local
switching

12. Clear Complete
13. Context C1: SUB Ts

— 14. LCLS-Status-Update
- [LCLS-Status: "LCLS not connected"]

< < NormaIIyVS witched User Plane
< -
<< > P P

Figure 8.4.1.1.7.2.1: Intra-MSC Inter-BSS Handover that breaks Local Switching

1 The Handover Required message is received from the BSS-1 requesting an inter-BSS handover. The call is
currently locally switched so the MSC-1 server can know that the inter-BSS handover at one end will break
local switch (the local switch is not broken in the serving BSS (BSS-1) until the UE-1 has moved out of the
BSS-1and the MSC-1 server sends the Clear Command message).

2. In this example the Anchor MSC-1 server requests from its M GW -1 the seizure of the bearer termination Tt
towards the Target BSS and through-connects it bothway to Ta. Additionally it isolates the old serving
Termination Ts. This makes the handover much more efficient than even current non-LCLS handover as
immed iately the UE-1 moves into the new target BSS it will be able to send UL user data to the UE-2.
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5a.

5b.

8a.

8b.

8c.

NOTE 1: This flow shows the termination to the Target BSS as always connected bothway. This is a change
to the existing call handling which would normally connect the termination as one-way and then
change to bothway after receiving the Handover Detect message. However the termination does
not need to be connected one-way and will in fact make the break in speech worse since UL data
cannot be sent fromthe UE-1 until the MGW topology is modified, also it saves the additional
intermediate H.248 modification step.

The Anchor MSC-1 server sends the Handover Request message to the Target BSS with the GCR IE, the
LCLS-Configuration IE and the LCLS-Connection-Status-Control IE indicating “connect" to through-
connect the local call.

The Target BSS returns the Handover Request Acknowledge message and also indicates that call is not
possible to be locally switched.

The Anchor MSC-1 server sends the change in LCLS to the succeeding MSC server and the Anchor MSC-1
server asks it to prepare for the LCLS disconnection for Handover to trigger sending of the LCLS-Connect-
Control message at the farend MSC-2 server.

NOTE 2: When BICC is used as the call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.

The farend MSC-2 server requests the BSS-2 to start sending data UL with the LCLS_Connect_Control
message and the LCLS-Connection-Status-Control IE indicating "BicastatHandover", see Figure 8.4.1.7.1.1
Connection Model 2. This triggers the BSS-2 to bicast the user plane data in the same way as the Access
MGW -1 would be doing in a non-LCLS inter-BSS handover. At this point the BSS-2 shall send any DL data
it receives directly to the served UE. Since the BSS-2 cannot receive DL data at the same time as it receives
local data (Ts is isolated) this will minimise the break in user plane data even more than for existing non-
LCLS handover.

NOTE 3: The Serving BSS-1 shall forward the user plane data fromthe UE-1to the UE-2 while the UE-1 is
served by the BSS-1. The UL user plane data from UE-2 are bi-cast to both MGW?2 and local path
by the BSS-2. The MGW-2 transmits the user plane data to the MGW -1, and the MGW-1 will
transmit the user plane data to the target BSS. When the UE-1 leaves the serving BSS-1 and begins
sending UL data from the Target BSS, that data will then be received via the A-interface leg at the
serving BSS-2.

NOTE 4: Possible bicasting may have been activated earlier when LCLS was established in the BSS -1
/BSS-2 (not shown in the figure 8.4.1.8.2.1) and was indicated with the LCLS-Configuration IE in
step 3and applies to both call legs. If LCLS bicasting was not activated the LCLS-Configuration
value is "Connect” (i.e. no bicasting) in step 3, but the value of the LCLS-Connection-Status-
Control in step 5is "BicastatHandover", which applies only for this call leg.

The BSS-2 sends the LCLS_Connect_Control_Ack message with the LCLS-BSS-Status IE set to "the call is
locally switched with requested LCLS configuration™.

The Anchor MSC-1 server triggers the Handover Command message. When the UE-1 moves to the Target
BSS in this example it can immediately send UL data through the CN to the UE-2 and also can receive DL
data from the UE-2 via the CN since the MGW-1 topology for Ta, Tt is already bothway connected. This is a
change fromthe current non-LCLS solution but is more efficient since the non-LCLS solution needs to set
this to one-way DL only until it receives Handover Detect message.

MSC-2 Server sends LCLS-Status-Change-Request-Acknowledgement.

The UE-1 is detected at the target BSS. The BSS-1/BSS-2 may continue to send the user plane data locally
until the Clear Command message is received.

The MSC-1 Server sends LCLS-Status-Change-Request to indicate that UE-1 has been detected in the target
BSS and user data is now being sent through the CN and DL to the distant UE-2.

The MSC-2 Server signals to the BSS-2 that DL data received from the CN is now real user data coming
fromthe UE-1.

The BSS-2 sends the LCLS_Connect_Control_Ack message with the LCLS-BSS-Status IE set to "the call is
locally switched with requested LCLS configuration™.
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8d.  Acknowledgement back through the CN that the indication for DL data after Handover Detect has been
delivered.

9. In the Handover Complete message the Target-BSS indicates to the MSC-1 server in the LCLS-BSS-Status
IE that the call is not possible to be locally switched.

10.  The MSC-1 server requests the old serving BSS-1to clear the old call leg. The BSS-1 now stops sending
local the user data from UE-1, LCLS is finally broken.

11.  The Serving BSS-2 informs the MSC-2 server that LCLS is broken via LCLS_Notification message.
12.  Clearing of the old call leg to the Serving BSS-1 is completed.

13.  The termination Ts to the old serving BSS-1 is removed from the Access MGW-1.

14.  The Anchor MSC-1 server informs succeeding CN nodes that LCLS is finally disconnected.

NOTE 5: When BICC is used as the call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.

LCLS is impossible after an Inter-BSS handover which makes the call not local (as described above). While a handover
is being performed for one call leg, it is possible that a handover also is started for the other call leg, possibly moving

both call legs to the same target BSS, thereby creating a local call. The target BSS shall only establish LCLS for a local
call when both call legs are connected and e.g. any handover process has been successfully completed on both call legs.

84.1.2 Intra-MSC Inter-BSS GSM to GSM Handovers that establishes Local
Switching
84121 General

When LCLS is not established for a call and an intra-MSC inter-BSS GSM to GSM handover occurs that makes the call
local, the call should be locally switched in the BSS. The Intra-M SC inter-BSS GSM to GSM handover procedures
specified in 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3] shall be followed. The following
clauses describe the additional requirements for intra-MSC handovers that establish LCLS.

8.4.1.2.2 Handover Required

When the MSC server receives the Handover Required message fromthe serving BSS, it requests the MGW to seize a
TDM circuit if AoTDM or an IP termination if AolIP for the termination to the Target BSS as for the normal handover
procedure. The MSC server shall use the Change Flow Direction procedure to request the MGW to set the Handover
Device to the initial state.

8.4.1.2.3 Bearer establishment towards Target BSS

When the MSC-Server has selected the Target MGW it requests the Target MGW to seize a TDM circuit if AoTDM
using the Reserve Circuit procedure, or an IP termination if AolP using the reserve Connection Point procedure as for
the normal handover procedure. The MSC-Server sends the Handover Request message to the Target BSS containing
the CIC for AOTDM or the IP addresses and UDP ports received from the target MGW if AolP.

84124 MGW Flow Direction Control

In accordance with the normal handover case the MGW -1 isolates the termination towards the Target BSS (T+) fromthe
termination to the Serving BSS (Ts) and configures the Anchor termination (T ) one-way DL towards the Target BSS
termination (T1). Termination to the Serving BSS (Ts) is both-way connected to Anchor termination (T a) since it is also
receiving UL user data from termination to the Serving BSS (Ts).

8.4.1.25 Handover Request Acknowledge

If the Target BSS supports the LCLS feature it shall include the LCLS-BSS-Status IE in the Handover Request
Acknowledge message in order to informthe anchor MSC Server that the BSS supports the LCLS feature.
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The anchor MSC Server shall not act upon the status indicated, i.e. no signalling of LCLS-Status IE through the core
network.

84.1.2.6 Handover Command/Handover Detect

The anchor MSC Server shall use the Change Flow Direction procedure to requests the MGW -1 to set the Handover
Device to intermediate state.

8.4.1.2.7 Handover Complete

When the MSC-Server receives the Handover Comp lete message, it releases the A-interface line towards the serving
BSS. The MSC-Server also requests the MGW to set the Handover Device to its final state by removing the bearer
termination towards the serving BSS.

When LCLS has been established during the handover procedure, the target BSS informs the anchor MSC-Server that
the call has been locally switched in the Handover Comp lete message.

The MSC-Server shall send to the adjacent call node the LCLS-Status-Update message with the LCLS-Status IE
indicating that LCLS was established.

8.4.1.2.8 Example

8.4.1.2.8.1 Connection Model

Figure 8.4.1.2.8.1.1 shows the network model for the Intra-M SC Inter-BSS GSM to GSM Handover, where the call leg
pertinent to the UE-1 is handed over from the serving BSS-1to the Target BSS. Target BSS is the same as BSS-2 when
LCLS is established for the call. The bearer termination T2 is used for the bearer towards BSS -2, which is not affected
by this handover. Bearer termination Ts is used for the bearer towards BSS-1 and the bearer terminations T, and Tx are
used for the bearer towards the succeeding/preceding MGW. Bearer termination T+ is for the bearer termination towards
the Target BSS. The colours and line types used in the figure are defined differently from 3GPP TS 23.205[2] to
indicate LCLS specific issues.

essmmme User plane link which transmits real user plane data within the BSS and to UEs
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P o 06 060606 00 9 0 o
Non-LCLS User Plane
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UE-2 =

UE-]1 =

MGW-1 MGW-2
Connection Model 4: The call islocally switched

Figure 8.4.1.2.8.1.1: Connection Models for Inter-BSS Handover that establishes Local Switching

8.4.1.2.8.2 Basic Sequence for Inter-BSS Handover that establishes Local Switching

Figures 8.4.1.2.8.2.1and 8.4.1.2.8.2.2 show the message sequence example for the Basic Intra-MSC GSM to GSM
Handover shown in the corresponding network model Figure 8.4.1.2.8.1.1. The Handover Device is located in MGW -1
selected for the call establishment by the MSC-1 server, which controls the call and the mobility management. The
description is based on 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3].
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| UE-1 | | BSS1 | | Msc-1s TargetBSS | | MSC-2S | | BSS2 | | UE2 |
MGW-1 MGW-2
Normally Switched User Plane
P < P P P
1. HO Required
2a. TopDescr({*,Ts, isolate}, {Ta, Tt
oneway})+ADD.request (Tt)
2b. TopDescr(+ADD reply (Tt)
3. HO Request (GCR, LCLS-Configuration,
LCLS-Connection-Status-Control 5 "Connect")
g' HO _Fff’cq‘fSt Ack (ILCL”S'BS.S'h 4+ 42 LCLS_NOTIFICATION (LCLS-BSP-
<tatus. all not yetllocally switched”) gy51s: *Call not yet locally switched")
| e FE FT Y DR
) IF cgll has been gnswered and MSC permifs !
! |
ga-n'\rfo?' rﬁ?juezi TTr’“COEﬂF;re | LCLS to be copnected thgn update the |
gnnection Font, only Ao L Connectjon Status in BSS !
5b. MOD repLy Tr 4b. LCLS_GONNECT_|ICONTROL (LELS-
o Connection{Status-Corjtrol = "Conneqt")
6. HO CMD >
- 4c. LCLS_JONNECT_[CONTROL_ACK
(LCLS-BSStStatus: "Call not yet locally
7. HO Detect switched")
8a. TopDescr, change flow direction
({TaTs, ongway}, {Ta, T, bothway})
8b. TopDescy reply Locally Switched|User Plang in the BES
< > | P | < >
9. HO Complete (LGLS-BSS-Status:
"call is locally switched with
11. Clear Command Lequested LCLS co flguratlon") 10. LCLS_’\ OTIFICATION (LCLS-
- b BSS-Statusj "call is locplly switched
12. Clear Complete lvith requested LCLS cepnfiguration®)
13. Context C1i: SUB Ts
" | 14. LCLS-Status-Ugjdate
(LCLS-Status: "LICLS connected")

4b.

Figure 8.4.1.2.8.2.1: Inter-BSS Handover that establishes Local Switching

Handover Required message is received from BSS-1 requesting an inter-MSC handover. The call is currently
not locally switched.

MSC-1 Server determines that an intra-MSC handover is required and checks that LCLS negotiation in the
core network permitted LCLS. The MSC-1 Server reserves a new Termination for Target BSS and configures
this as one-way connected to the Anchor Termination (as per existing handover procedures).

MSC-1 Server sends Handover Request message to target BSS with GCR and instructs the BSS to prepare to
connect LCLS. The LCLS-Configuration IE can instruct the BSS to bi-cast user plane data, if applicable.

Target BSS performs call leg correlation with GCR to find if another call leg is active with the same GCR.
The BSS reports in Handover Request Acknowledge message that the local call was found but LCLS is not

yet established.

The BSS-2 notifies MSC-2 server the LCLS status is changed by sending the LCLS_Notification message
with the LCLS-BSS-Status IE set to "Call not yet locally switched™.

If the call has been answered and MSC-2 server permits LCLS to be connected, then the MSC-2 server sends
to the BSS-2 the LCLS_Connect_Control message with the LCLS-Connection-Status-Control IE set to

"connect".
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4c.  The BSS-2 returns the LCLS_Connect_Control_ACK message with the LCLS-BSS-Status IE set to "Call not
yet locally switched".

5a,b. (These signalling steps are only applicable to AolP.) MSC-1 Server sends the IP address and UDP Port
number of the Target BSS to MGW -1 using the Configure RTP Connection Point procedure.

6. MSC-1 Server sends the Handover Command message.
7. UE-1 gets connected to the Target BSS, which sends Handover Detect.

8a, b. Inaccordance with normal handover the MSC-1 Server requests MGW -1 to isolate the termination towards
Target BSS (T1) fromthe termination to the Serving BSS-1 (Ts) and to configure the Anchor termination
(Ta) one-way DL towards the Target BSS termination (T1).

9. Target BSS indicates in the Handover Comp lete message that the call is locally switched.

10.  BSS-2sends the LCLS_ Notification message to MSC-2 Server with the LCLS-BSS-Status IE set to "call is
locally switched with requested LCLS configuration™.

11.  MSC-1 Server requests the old serving BSS-1 to clear the old call leg.
12.  Clearing of the old call leg to the Serving BSS-1 is completed.

13.  The termination Ts to the old serving BSS-1 is removed from MGW-1.
14.  MSC-1 Server informs succeeding CN nodes that LCLS is connected.

NOTE: When BICC is used as the call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.

LCLS becomes possible after an Inter-BSS handover which makes the call local (as described above). While a handover
is being performed for one call leg, it is possible that a handover also is started for the other call leg, possibly moving
that call leg to another BSS and in that case the call does not become local. The target BSS shall only establish LCLS
for a local call when both call legs are connected and e.g. any handover process has been successfully completed on
both call legs.

8.4.2 Inter-MSC GSM to GSM Handover

8.4.2.1 Inter-MSC GSM to GSM Handover that breaks Local Switching

8421.1 General

If LCLS is established for a call and an inter-MSC GSM to GSM handover occurs that makes the call not local the
LCLS shall be broken in the BSS and the user plane data shall be connected through the core network. The Inter-MSC
GSM to GSM handover procedures specified in 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3]
shall be followed. The following clauses describe the additional requirements for inter-MSC handovers of LCLS related
calls.

8.4.2.1.2 MSC-1/ MGW-1

8.4.2.1.2.1 Handover Required

When MSC-1 Server receives the Handover Required message from the serving BSS and determines that the call shall
be handed over to the Target MSC Server, it shall send the GCR of the call, the LCLS-Negotiation Request IE and the
LCLS-Configuration-Preference IE to the Target MSC Server in a MAP Prepare-Handover_Request message.

8.4.2.1.2.2 Handover Request Acknowledge

When MSC-1 Server receives the MAP Prepare_Handover_Response including Handover_Request_Acknowledgement
message with a LCLS-BSS-Status IE the Anchor MSC-1 Server shall send to the adjacent call node, MSC-2 Server, the
LCLS-Status-Change Request message containing the LCLS-Status-Change-Request IE to signal the change of LCLS
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status. In the LCLS-Status-Change-Request IE the MSC-1 server shall indicate " LCLS Disconnection-Preparation-for
handover".

When the MSC-2 Server receives the LCLS-Status-Change Request message with the LCLS-Status-Change-Request IE
that requires LCLS Disconnection preparation-for-handover it shall send to BSS-2 the LCLS_Connect_Control message
with the LCLS-Connection-Status-Control IE indicating "BicastatHandover". When the LCLS_Connect_Control
acknowledge message is received fromthe BSS-2, the MSC-2 server shall return the LCLS Status Change Request
Acknowledge message indicating "LCLS Disconnection-Preparation-for-handover" and a Result code indicating LCLS
Status Change Request accepted.

8.4.2.1.2.3 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW -1 and Target MGW s as described in sub-clause 6.1 for a
Basic Mobile Originating Call. The MSC server shall also use the Change Flow Direction procedure to request the
MGW -1 to set the Handover Device to the initial state.

8.4.2.1.2.4 MGW Flow Direction Control
The MSC Server may performthe MGW Flow Direction Control in the following ways:

- In accordance with the normal handover case by isolating the termination in M GW -1 towards the Target MGW
(T2) fromthe termination to the Serving BSS (Ts) and configuring the Anchor termination (T o) one-way DL
towards the Target MGW termination (T,). Termination to the Serving BSS (Ts) is both-way connected to
Anchor termination (T ) since it is also receiving UL user data from termination to the Serving BSS (Ts). The
basic example in sub-clause 8.4.2.1.4 illustrates this type of functionality.

Or:

- The MSC-1 Server may request the MGW -1 to set termination towards Target-M GW (T,) to both-way
connected to Anchor termination (T o) and isolate termination to Serving BSS (Ts) completely. This improves the
user plane switching and saves a signalling step to the MGW-1 at Handover Detect message.

8.4.2.1.2.5 Handover Command/Handover Detect

When the MSC-1 server sends the Handover Command message or alternatively if it receives the Handover Detect
message inside a MAP Process-Access-Signalling request, if the MSC-1 server followed the M GW control procedures
foranon-LCLS call and kept the Termination to the Serving BSS connected then it shall use the Change Flow
Direction procedure to requests the MGW-1 to set the Handover Device to intermediate state, however if the MSC
server-1 isolated Ts and set T, to bothway then no MGW control procedure is required at this point.

Upon receipt of the Handover Detect message the MSC Server shall send to the adjacent call node the LCLS-Status-
Change Request message with the LCLS-Status-Change-Request IE set to "Indicate DL data after Handover".

When the far end MSC server receives the LCLS-Status-Change-Request message with the LCLS-Status-Change-
Request IE set to "Indicate DL data after Handover" it shall send to the BSS the LCLS_Connect_Control message with
the LCLS-Connection-Status-Control |E indicating "DL Data_at_Handover" and after reception of the
LCLS_Connect_Control acknowledge message fromthe BSS, return the LCLS-Status-Change-Request-Acknowledge
message with "Indicate DL data after Handover" and a Result code indicating LCLS Status Change Request accepted.

NOTE: this informs this call leg in the BSS that the other UE has left the BSS and has been detected in the new
BSS and as such DL data from the CN is now coming fromthat UE.
8.4.2.1.2.6 Handover Complete

When the MSC-1 Server receives the Handover Comp lete message, it releases the A-interface line towards BSS-1. The
MSC-1 Server also requests MGW -1 to set the Handover Device to its final state by removing the bearer termination
towards the BSS-1.

After the MSC-1 Server receives the Answer message including the LCLS-Status set to LCLS feasible but not yet
locally switched, MSC-1 Server shall send to the adjacent call node the LCLS-Status-Update message with the LCLS-
Status IE indicating that LCLS is not established.
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8.4.2.1.3 Target MSC Server / Target MGW

8.4.2.1.3.1 Prepare Handover Request message and MGW selection

The Target MSC server selects the Target MGW when it receives Prepare Handover Request message. The Target MSC
server sends the Handover Request message to the Target BSS as for the normal case but shall include the GCR IE, the
LCLS-Configuration IE and the LCLS-Connection-Status-Control IE set to "Connect".

8.4.2.1.3.2 Handover Request Acknowledge

If the Target BSS supports the LCLS feature it shall include the LCLS-BSS-Status IE in the Handover Request
Acknowledge message in order to informthe Target MSC Server that the BSS supports the LCLS feature. The Target
MSC Server sends the same information in the MAP Prepare Handover Response message to the MSC-1 Server.

8.4.2.1.3.3 Bearer establishment towards Target BSS

When the Target MSC Server has selected the Target MGW it requests the Target MGW to seize a TDM circuit if
A0TDM using the Reserve Circuit procedure, or an IP termination if AolP using the reserve Connection Point
procedure as for the normal handover procedure. The Target MSC Server sends the Handover Request message to the
Target BSS containing the CIC for AoTDM or the IP addresses and UDP ports received fromthe target MGW if AolP.

8.4.2.1.3.4 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW -1 and Target MGW s as described for basic mobile
terminating call in sub-clause 6.2.

8.4.2.1.3.5 LCLS Negotiation in Initial Address message

If the Target MSC Server receives an Initial Address message that does not include a LCLS -Negotiation Request IE or
includes a LCLS-Negotiation Request IE set to LCLS is not permitted, the Target MSC Server shall update the
previously sent LCLS-Configuration by sending a LCLS_ CONNECT_CONTROL message to BSS with a LCLS-
Configuration IE set to LCLS-not allowed and a LCLS_Connection_Status_Control IE set to "do not connect LCLS".

84214 Example of Inter-MSC Handover that breaks Local Switching

8.4.2.1.4.1 Connection Model

Figure 8.4.2.1.4.1.1 shows the network model for the Inter-M SC GSM to GSM Handover, where call leg UE-1 is
handed over from BSS-1to the Target BSS. BSS-1 is the same as BSS-2 when LCLS is established for the call. The
BSS-1 is served by the MSC-Server 1, the Target BSS is served by the Target MSC-Server, and MSC-Server 1 is not
the same as Target MSC-Server. The bearer termination T, in MGW -2 is used for the bearer towards BSS-2, which is
not affected by this handover. Bearer termination Ts in MGW -1 is used for the bearer towards BSS-1 and the bearer
terminations T and T3 in MGW-1, T, in MGW -2 and T, in Target-M GW are used for the bearer towards the
succeeding/preceding MGW. Bearer termination Tt in Target-M GW is for the bearer termination towards the Target
BSS.
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Target BSS

Connection Model 5: MSC-1 instructed MGW-1 to reroute the user plane, Tais both-way connected to
T3

~ Target
@Mm (wsc29 (o)

Target BSS MGW-1

Connection Model 6: Handover completed, Ts termination was removed

Figure 8.4.2.1.4.1.1: Inter-MSC Inter-BSS Handover Connection Model when user plane active

8.4.2.1.4.2 Basic Sequence for Inter-MSC handover that breaks Local Switching

Figures 8.4.2.1.4.2.1and 8.4.2.1.4.2.2 show the message sequence example for the basic Inter-M SC GSM to GSM
Handover shown in the corresponding network model Figure 8.4.2.1.4.1.1. The Handover Device is located in the
MGW -1 selected for the call establishment by the MSC-1 Server, which controls the call and the mobility management.
The description is based on 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3].
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reserve circpit, Connection Point

3b. Add reply Tr

4. Handoverl Request (lobal Call Reference, LQLS-
Configuratign, LCLS-C nnection-Status-Control:|"Connect")

5. Handovel Request Ack (LCLS-B$S-Status:
;Call not posgsible to be|locally switched")

6a. MOD refjuest T+,
configure Cpnnection Hoint, only AgiP

6b. MOD reply Tt

7. MAP Prepare-Handover Response

8a. LCLS-Sjatus-Chang¢-Request (LELS-StatustChange: "LELS-
Disconnectipn-PreparatipnForHandover"), see NOTE 1 and NOTE 2

9a. TopDespr ({*,Ts, isolate}, 8b. LCLS-Cpnnect-Corjtrol (LCLS-
{TA,Tg,oneg\ay}) + ADD flequest(Ts) Connection{Status-Corjtrol =

"BicastatHapdover")

9b. TopDescr() + ADD reply (Ts)

8c. LCLS-Cpnnect-Cortrol-Ack (LCILS-
8d. LCLS Status Changg¢ Request Acknowledge [(LCLS- BSS-Status|= "Call is Igcally switchdd
Status-Chamge = "LCLS{Disconnectign- with requested LCLS cpnfiguration”
PreparationforHandovel", Result Cogle = "Statug Change -«

Req. Accepfed"), see NOTE 3

10. Initial Address (Codec List, GCR, [LCLS-Negatiation
Request, L( LS-Configgation-Preference), see NOTE 4

11a. Add Lequest Netwprk side T4

11b. Add reply T4

>

12. Bearer and Codec Information (SC, ACL, LCIS-Negotiati
‘Response, | CLS-Configpration-Prefefence), see|NOTE 4

Figure 8.4.2.1.4.2.1: Inter-MSC Handover that breaks LCLS when user plane active, initial phase

1 The Handover Required message is received from BSS1 requesting an inter-MSC handover. The call is
currently locally switched and the MSC-1 server can know that the Inter-MSC handover at one end will
break LCLS (the local switch is not broken in the serving BSS (BSS-1) until UE-1 has moved out of the
BSS-1and the MSC-1 server sends the Clear Command message to BSS-1).

2. The MSC-1 Server determines that inter-MSC handover is required and sends MAP-Prepare-Handover
Request to target MSC which includes LCLS Negotiation Request, the LCLS-Configuration-Preference and
GCR IEs.

3a,b. The Target MSC-Server reserves circuit or Connection Point T+ towards the Target BSS.

4, The Target MSC-Server sends the Handover Request message to target BSS with the GCR IE, the LCLS-
Configuration 1E and the LCLS-Connection-Status-Control |E indicating "connect” to through-connect the
local call.

5. The Target BSS reports in Handover Request Acknowledge message that the call is not possible to be locally
switched.
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6a, b.

8a.

8b.

8c.

8d.

9a, b.

10.

11a, b.
12.

(These signalling steps are only applicable to AolP) When the Target MSC-Server receives the BSSMAP
Handover Request-Ack message, it sends the target BSC IP address and UDP Port number to the target
MGW using the Configure RTP Connection Point procedure.

The Target MSC-Server sends the Prepare Handover Response message to the MSC-1 server.

The Anchor MSC-1 server instructs the far end MSC-2 server to prepare for LCLS disconnection for
Handover by sending the LCLS-Status-Change-Request message.

The farend MSC-2 server requests BSS-2 to start sending data UL with the LCLS_Connect_Control
message and the LCLS-Connection-Status-Control IE indicating "BicastatHandover", see Figure
8.4.2.1.4.1.1, Connection Model 3. This triggers the BSS-2 to bicast the user plane data in the same way as
the Access MGW-1 would be doing in a non-LCLS inter-BSS handover. At this point the BSS-1 shall send
any DL data it receives directly to the served UE.

NOTE 1: The Serving BSS-1shall forward the user plane data received locally from UE-1 to UE-2 while the
UE-1 is served by the BSS-1. BSS-2 bicasts UL user plane data to both MGW?2 and local path and
MGW -2 transmits the user plane data to MGW-1and M GW-1 transmits the user plane data to the
Target BSS via the Target MGW. When the UE-1 leaves the serving BSS-1 and begins sending
UL data to the Target BSS via the Target M GW, that data will then be received via the A-interface
leg at the serving BSS-2.

NOTE 2: Possible bicasting may have been activated earlier when LCLS was established in the BSS-1
/BSS-2 (not shown here) and was indicated with the LCLS-Configuration IE in step 4 and applies
to both call legs. If LCLS bicasting was not activated the LCLS -Configuration value is "Connect"
(i.e. no bicasting) in step 4, but the value of the LCLS-Connection-Status-Control in step 8b is
"BicastatHandover", which applies only for this call leg.

The BSS-2 sends the LCLS_Connect_Control_Ack message with the LCLS-BSS-Status IE set to "the call is
locally switched with requested LCLS configuration™.

MSC-2 Server sends LCLS-Status-Change-Request-Acknowledge message.
NOTE 3: Handover sequence is independent of the LCLS-Status-Change-Request-Acknowledge message.

In accordance with normal handover the MSC-1 server requests MGW-1 to isolate the termination towards
Target MGW (T3) from the termination to the Serving BSS-1 (Ts) and to configure the Anchor termination
(Ta) one-way DL towards the Target M GW termination (T3).

MSC-Server 1 sends IAM (Initial Address Message) to Target MSC-Server including GCR, the LCLS-
Negotiation Request IE and the LCLS-Configuration-Preference IE.

NOTE 4: Corresponding SIP-1signalling is specified in 3GPP TS 23.231 [3].
Target-MSC-Server reserves bearer connection T4 towards MGW-1.

After Target MGW has replied with the bearer address and the binding reference, Target MSC-Server returns
Bearer and Codec Information (APM) message with selected codec, available codec list, the LCLS-
Negotiation Response IE and the LCLS-Configuration-Preference IE.

3GPP



Release 11 111 3GPP TS 23.284 V11.1.0 (2012-12)

) ) : 3 Target Target Target . : N :
UE-1 BSS-1 MSC-1S | | MGW-1 MSC-S MGW BSS MSC-2 S MGW-2 BSS-2 UE-2
_13. ACM, see NOTE 3
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15. HO CMp
- ' 16. HO Detgct
_17. MAP Prcess-AccessSignalling Request
17a. LCLS-Status-Change-Request (LCLS-Statys-Change:
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17b. LCLS|CONNECT_CONTROL
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({TA,TS,orLe way}, {Ta, Ts,bothway}) "DLDataAtH andover”l
_18b. TopDgscr reply 17c. LCLS_CONNECT_CONTROL[Ack
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_configuration”)
17d. LCLS-Status-Change-Request Ack (LELS-Status-
Change: "IndicateDLdatajAfterHandoyer", Result
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19. Handovier Complete (LCLS-BS$-Status:
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~20. MAP Sgnd-End-Sigrjalling Request
~21. Answer|(LCLS-Statys: "LCLS not|connectedy) Break local switching
22. Clear Command 24. LCLS-Nptification (LCLS-BSS-
h Status: "Calj is no longgr locally
23. LCLS Status Updatel (LCLS-Statys: "LCLS npt switched")
connected”), see NOTE [6 _ [
25. Cleeilmmplete
26a. SUBJ pquest, releage Ts
26b. SUB reply

Figure 8.4.2.1.4.2.2: Inter-MSC Handover that breaks LCLS when user plane active, completion phase

13.  The Target MSC-Server sends ACM (Address Comp lete Message). Target MSC-Server awaits the capturing
of the UE-1 on the radio path when the ACM is sent and the Anchor MSC-1 server initiates the handover
execution when receiving ACM.

14.  MSC-1 server sends Handover Command message to BSS-1.

15.  BSS-1sends Handover Command message to UE-1. BSS-1 will discard incoming user plane data send to
UE-1 received from CN. If BSS-2 was not instructed to prepare for LCLS related handover in Step 8a, the
BSS-2 starts bi-casting UP user plane data generated by UE-2 to local path and A interface and also starts to
check whether there is incoming DL user plane data fromthe core network.

NOTE 5: there is no situation where BSS-2 will receive real DL user plane data fromthe CN at the same
time as it receives local data from UE-1 as part of the handover.

16.  UE-1is detected at target BSS. But stillno UL data can be sent from target BSS to MGW-1 because Ta-Ts is
one-way DL only. MGW-1 will continue to transmit DL user plane data to the target BSS-1. BSS-2 continues
to bi-cast user plane data to both local path and to the A interface.17. Target MSC-Server sends MAP-
Process-Access-Signal request to the MSC-1 server.
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17a. The MSC-1 Server sends LCLS-Status-Change-Request to indicate that UE-1 has been detected in the target
BSS and user data is now being sent through the CN and DL to the distant UE-2

17b. The MSC-2 Server shall signal to the BSS-2 that DL data received fromthe CN is now real user data coming
fromthe UE-1.

17c. The BSS-2sends the LCLS_Connect_Control_Ack message with the LCLS-BSS-Status IE set to "the call is
locally switched with requested LCLS configuration™.

17d.  Acknowledgement back through the CN that the indication for DL data after Handover Detect has been
delivered.

18a, b. The MSC-1 server uses the Change Flow Direction procedure to request the MGW-1 to set the Handover
Device to intermediate state and Ta-T3 to both-way configuration. When BSS-2 finds out there is DL user
plane data, BSS-2 will transmit the DL user plane data to UE-2.

19.  Handover Complete message is received from target BSS with LCLS-BSS-status indicating that the call
cannot be locally switched.

20. A Handover-Detect/Complete when received is included in the MAP SendEndSignalling Request message
sent to the MSC-1 server.

21.  Target MSC-Server sends ANSWER message with the LCLS-status when a Handover-Detect/Complete is
received.

22. MSC-1 server informs BSS-1 to clear the old call leg.

23. MSC-1 serversends LCLS Status Update message with LCLS status "LCLS not connected" to MSC-2
server.

NOTE 6: When BICC is used as the call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.

24,  Serving BSS-2 informs MSC-2 server that LCLS is broken via LCLS-Notification message.

NOTE 7: There is no need to send LCLS-Notification message from BSS-1 after receiving the Clear
Command message since Clear Complete indicates that LCLS was disconnected.

25. BSS-1informs MSC-1 server that the resource for the UE-1 has been released and BSS-2 stops bi-casting.

26a, b. The MSC-1 server requests MGW-1 to set the Handover Device to its final state by removing the bearer
termination Ts towards BSC-1 using the Release Termination procedure.

8.4.2.2 Inter-MSC GSM to GSM Handover that establishes Local Switching

84.2.2.1 General

When LCLS is not established for a call and an inter-MSC handover occurs that makes the call local, the call should be
locally switched in the BSS. The Inter-MSC handover procedures specified in 3GPP TS 23.009 [9], 3GPP TS 23.205
[2] and 3GPP TS 23.231 [3] shall be followed. The following clauses describe the additional requirements for inter-
MSC handovers that establish LCLS and the differences compared to Inter-MSC handovers that break LCLS are
identified.

8.4.2.2.2 MSC-1/ MGW-1

8.4.2.2.2.1 Handover Required
When MSC-1 Server receives the Handover Required message from the serving BSS and determines that the call shall

be handed over to the Target MSC Server, it shall send the GCR of the call, the LCLS-Negotiation Request IE and the
LCLS-Configuration-Preference IE to the Target MSC Server in a MAP Prepare-Handover_Request message.
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8.4.2.2.2.2 Handover Request Acknowledge

When MSC-1 Server receives the MAP Prepare_Handover_Response including Handover_Request_Acknowledgement
message with a LCLS-BSS-Status 1E the Anchor MSC-1 Server configures the bearer terminations in MGW-1 and
sends the GCR IE, the LCLS-Negotiation Request IE and the LCLS-Configuration-Preference IE to the target MSC-
Server.

8.4.2.2.2.3 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW -1 and Target MGW s as described in sub-clause 6.1 for a
Basic Mobile Originating Call. The MSC server shall also use the Change Flow Direction procedure to request the
MGW -1 to set the Handover Device to the initial state.

8.4.2.2.2.4 MGW Flow Direction Control

In accordance with the normal handover case the MGW -1 isolates the termination towards the Target MGW (T,) from
the termination to the Serving BSS (Ts) and configures the Anchor termination (T,) one-way DL towards the Target
MGW termination (T,). Termination to the Serving BSS (Ts) is both-way connected to Anchor termination (T 1) since it
is also receiving UL user data from termination to the Serving BSS (T5s).

8.4.2.2.2.5 Handover Command/Handover Detect

The MSC-1 Server shall use the Change Flow Direction procedure to requests the MGW -1 to set the Handover Device
to intermediate state.

8.4.2.2.2.6 Handover Complete

When the MSC-1 Server receives the Handover Comp lete message, it releases the A-interface line towards BSS-1. The
MSC-1 Server also requests MGW-1 to set the Handover Device to its final state by removing the bearer termination
towards the BSS-1.

When LCLS has been established during the handover procedure, the target BSS informs the target MSC-Server that
the call has been locally switched in the Handover Comp lete message,

8.4.2.2.3 Target MSC Server / Target MGW

8.4.2.2.3.1 Prepare Handover Request message and MGW selection

The Target MSC server selects the Target MGW when it receives Prepare Handover Request message. The Target MSC
server sends the Handover Request message to the Target BSS as for the normal case but shall include the GCR IE, the
LCLS-Configuration IE and the LCLS-Connection-Status-Control IE set to "Connect".

8.4.2.2.3.2 Handover Request Acknowledge

If the Target BSS supports the LCLS feature it shall include the LCLS-BSS-Status IE in the Handover Request
Acknowledge message in order to informthe Target MSC Server that the BSS supports the LCLS feature. The Target
MSC Server sends the same information in the MAP Prepare Handover Response message to the MSC-1 Server.

8.4.2.2.3.3 Bearer establishment towards Target BSS

When the Target MSC Server has selected the Target MGW it requests the Target MGW to seize a TDM circuit if
Ao0TDM using the Reserve Circuit procedure, or an IP termination if AolP using the reserve Connection Point
procedure as for the normal handover procedure. The Target MSC Server sends the Handover Request message to the
Target BSS containing the CIC for AoTDM or the IP addresses and UDP ports received fromthe target MGW if AolP.

8.4.2.2.3.4 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW -1 and Target MGW is as described for basic mobile
terminating call in sub-clause 6.2.
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8.4.2.2.3.5 LCLS Negotiation in Initial Address message

If the Target MSC Server receives an Initial Address message that does not include a LCLS -Negotiation Request IE or
includes a LCLS-Negotiation Request IE set to LCLS is not permitted, the Target MSC Server shall update the
previously sent LCLS-Configuration by sending a LCLS_ CONNECT_CONTROL message to BSS with a LCLS-
Configuration IE set to LCLS-not allowed and a LCLS_Connection_Status_Control 1E set to "do not connect LCLS".
The inter-MSC handover continues as described in sub-clause 8.4.2.3 Inter-MSC Handover that leaves a not locally
Switched Call unchanged.

8.4.2.24 Example of Inter-MSC Handover that establishes Local Switching

8.4.2.24.1 Connection Model

Figure 8.4.2.2.4.1.1 shows the network model for the Basic Inter-M SC GSM to GSM handover when LCLS is
established as a result of the handover. The dashed line in green represents call control signalling and the dashed line in
blue represents the user plane connection path via the core network, which should be used if LCLS is not established or
after LCLS is broken. The non-dotted lines represent the bearer carrying real user plane data. In MGW -1 the bearer
termination Tg is used for the bearer towards BSS-1, bearer termination T is used for the bearer towards the
succeeding/preceding MGW, that is MGW -2 and bearer termination T3 is used towards the Target MGW. In MGW -2
the bearer termination T, is used for the bearer towards BSS-2 and bearer termination T4 is used for the bearer towards
MGW -1. In Target-M GW the bearer termination T is used towards the Target-BSS and bearer termination T, is used
towards MGW-1.

In this example scenario the Handover Device is located in MGW-1 selected for the call establishment by the MSC-1
server, which controls the call and mobility manage ment.

3GPP



Release 11

After Handover, LCLS is established and both call legs are in Target BSS (=BSS-2)

Lg
0
0
0
0
0

i E BSS-2

Target BSS

115

1

@ @ @ @ Control plane link which transmits signalling

3GPP TS 23.284 V11.1.0 (2012-12)

e User plane link which transmits real user plane data within BSS and to UE
e User plane link which transmits real user plane data through the CN and to UE
® ® ® ®» User plane link path through CN, connected

cococscosoocssssssoosososscscaaaqg

&3

r
0
0
0
0

(e

(i

MGW-2

Before Handover

e

P K Y

----------------.‘-----..
0
0
®

(wscis) oo” [wsczs)
o2 )

VS

)

)
[arss )
=)

coocceg

Target BSS

oooooaq

-----------------‘------'

eSS Nl

3GPP

----‘----- Poocee

During Handover, Tz isisolated from Ts, Tois one-way connected to T3

l---'----- o ooa




Release 11 116 3GPP TS 23.284 V11.1.0 (2012-12)

Figure 8.4.2.2.4.1.1: Basic Inter-MSC GSM to GSM Handover (network model)

8.4.2.2.4.2 Basic Sequence for Inter-MSC GSM to GSM Handover that establishes Local
Switching

Figures 8.4.2.2.4.2.1and 8.4.2.2.4.2.2 show the message sequence example for the Basic Inter-MSC GSM to GSM
Handover shown in the corresponding network model Figure 8.4.2.2.4.1.1. The Handover Device is located in MGW -1
selected for the call establishment by the MSC-1 server, which controls the call and the mobility management. The
description is based on 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3].

Target Target Target

MSC-S MGW BSS MSC-2S | | MGW-2 BSS-2 UE-2

UE-1 BSS-1 MSC-1S | [ MGW-1

UE-1 (oNIS) is commxlmicating with UE-2 (tMS) via the corg network
P > > P P

1. HO Regyired (target UAC)

2. MAP Prepare-Handover Request (target LAC, GCR, LCLS
Negotiation|Request, ILCLS—ConfigLration—Prefarence)

3a. Add request Accgss side T+
reserveEi cuit, Conng¢ction Point

-

‘3b. Add reply Tt

4. Handover Request (GCR, LCLS-Configuratipn,
LCLS-Co nection—SJ atus-Control = ['Connect”)

-

5. HO Request Ack (LCLS-BSS-Stgtus:

;Call not yet locally syvitched") 5a. LCLS| NOTIFICATION
(LCLS-BYS-Status: "Chpll not yet

6a. MOD fequest T+, |configure _locally swjtched")

Connectign Point, only AolP -

-
L | IF call has been answered and MSC permits
6b. MOD feply Tt | LCLS to be connected then update the
- |
=

Connection Status in BSS

5b. LCLS| CONNECT |CONTROL

<7' MAP Prepare-Handoyer Responge (LCLS-Cdnnection-Status-Control
="Conne¢t")
8a. TopDedcr ({*, T3, isolate}, {Ta, Ts|oneway}) -
+ ADD request(T3) 5¢. LCLS| CONNECT |[CONTROL
> ACK (LCUS-BSS-Statys: "Call not|yet
‘8b. TopDesgcr() + ADD reply (Tg) locally swijtched")

9. IAM (Codec List, GCH, LCLS-Nepotiation R¢quest,
LCLS-Confi guration-PE erence), sge NOTE 1| NOTE 2

10a. Adg equest Nefwork side T,

‘10b. Add feply T,

11. APM (SC, SCL, LCL|S-Negotiatipn Responge,
LCLS-Confijguration-Preference), see NOTE 1

Figure 8.4.2.2.4.2.1: Initial phase of Inter-MSC Handover establishing Local Switching

1 Handover Required message is received from BSS-1 requesting an inter-MSC handover. The call is currently
not locally switched.

2. The MSC-1 server determines that inter-MSC handover is required and sends the Pre-Handover Request
message to target MSC-Server which includes LCLS Negotiation Request, the LCLS-Configuration-
Preference and GCR IEs and GCR.

3a, b. Target-MSC-Server reserves circuit or Connection Point towards the Target-BSS
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5a.

5b.

5c.

6a, b.

8 b.

10a, b.
11.

Target MSC-Server sends Handover request message to target BSS with GCR and instructs the BSS to
prepare to connect LCLS. The LCLS-Configuration IE can instruct the BSS to bi-cast user plane data, if
applicable.

Target BSS performs call leg correlation with GCR to find if another call leg is active with same GCR. The

BSS reports in Handover Request Acknowledge message that the local call was found but LCLS is not yet
established.

The BSS-2 notifies MSC-2 server the LCLS status is changed by sending the LCLS_ Notification message
with the LCLS-BSS-Status IE set to "Call not yet locally switched".

If the call has been answered and MSC-2 server permits LCLS to be connected, then the MSC-2 server sends
to the BSS-2 the LCLS_Connect_Control message with the LCLS-Connection-Status-Control IE set to
"connect".

The BSS-2 returns the LCLS_Connect_Control_ACK message with the LCLS-BSS-Status IE set to "Call not
yet locally switched™.

(These signalling steps are only applicable to AolP.) When the Target MSC-Server receives the BSSMAP
Handover Request-Ack message, it sends the BSC-B IP address and UDP Port number to the MGW -B using
the Configure RTP Connection Point procedure.

The Target MSC-Server sends the Prepare Handover Response message to MSC-1 server.

In accordance with normal handover the MSC-1 server requests MGW-1 to isolate the termination towards
Target MGW (T3) from the termination to the Serving BSS-1 (Ts) and to configure the Anchor termination
(Ta) one-way DL towards the Target MGW termination (T3).

MSC-Server 1 sends IAM (Initial Address Message) to Target MSC-Server including GCR, the LCLS-
Negotiation Request IE and the LCLS-Configuration-Preference IE.

NOTE 1: Corresponding SIP-I signalling is specified in 3GPP TS 23.231 [3].

NOTE 2: The LCLS-Negotiation Request IEand the LCLS-Configuration-Preference IE in step 9 can be
different from LCLS Negotiation Request IEand the LCLS-Configuration-Preference IE in step 2,
because step 9is BICC signalling and the IE values can be changed by intermediate MSC-Servers.

Target MSC-Server reserves bearer connection T4 towards MGW-1.

After Target MGW has replied with the bearer address and the binding reference (Step 10b), the Target
MSC-Server returns the Bearer and Codec Information (APM) message with selected codec, available codec
list and the LCLS-Negotiation Response IE and the LCLS-Configuration-Preference IE.
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) . ) : Target Target Target : : : :
UE-1 BSS-1 MSC-1S | | MGW-1 MSC-S MGW BSS MSC-2S | | MGW-2 BSS-2 UE-2
| 12. ACM, gee NOTE 1
13. HO CMD
<3 oc ‘14. HO Detect
_15. MAP Process-AccessSignalling|Request
16a. TopDgscr, change flow directign
({TA,TS,orE way}, {Ta,Ts,pothway?})
' 16b. TopDgscr reply
- 17. Handgver Complete (LCLS-BS$-Status: "Qall is
‘Iocally switched with fequested LCLS configuration™)
h 18. LCLS{Notification (LCLS-BSS
Status: "Gall is locally $witched with
19. MAP S¢nd-End-Sigrfaling Reqtest Lequested LCLS confiduration”)
 20. Answer|(LCLS-Status: "LCLS Cpnnected")
21. Clear Command
22. LCLS Sfatus Update| (LCLS-Status: "LCLS [Connected"),
see NOTE B |
23. CIearEomplete
24a. SUBizquest, releage Ts
 24b. SUB reply
) »wca Switching i%#

Figure 8.4.2.2.4.2.2: Completion phase of Inter-MSC Handover establishing Local Switching

12.

Target MSC-Server sends ACM (Address Complete Message). Target MSC-Server awaits the capturing of
the UE-1 on the radio path when the ACM is sent and MSC-1 server initiates the handover execution when
receiving ACM.

13 - 18. When the local switching has been established during the handover procedure, the target BSS shall inform

19.

20.

21.
22.

23.

the target MSC-Server that the call has been locally switched in Handover Comp lete message, and the target
BSS shall also send a new message LCLS-Notification with LCLS-BSS-Status IE to inform the MSC-2
server that the local switching has been established. In steps 16a and 16b the MSC-1 server configures
MGW -1 for the completion of the handover.

A Handover-Detect/Comp lete when received is included in the MAP-Send-End-Signalling request and sent
back to the MSC-1 server.

Target MSC-Server sends ANSWER message with the LCLS-status when A-HO-DETECT/COMPLETE is
received.

MSC-Server 1 clears the call in BSS-1.
MSC-1 server (Anchor MSC-Server) sends LCLS-Status-Update message to the far end MSC-2 server.

NOTE 3: When BICC is used as the call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.

BSS-1 informs MSC-1 server that the resource for the UE-1 has been released

24a, b. MSC-1 server releases the bearer termination towards BSS-1.
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25.  Local switching is established in the BSS.

8.4.2.3 Inter-MSC Handover that leaves a not Locally Switched Call unchanged

In this scenario it is assumed that LCLS was not established before the Inter-MSC handover. When one call leg is
handed over to another MSC-Server, the call still remains not local. LCLS cannot be established for the call and the
LCLS status of the call is not changed.

For the Anchor MSC-1 server and Target MSC server this Inter-MSC handover is similar to the Inter-MSC handover
that establishes LCLS as described in sub-clause 8.4.2.2.4.2 until Step 5, but in this case in Step 5 the Target BSS sends
the Handover Request ACK message, where the LCLS-BSS-Status IE indicates that the call is not possible to be locally
switched since the GCR correlation will indicate that the call is not local. Steps 5a, 5b, 5¢ will not be triggered. The
handover procedure is completed as for a non-local call, LCLS is not established and the LCLS Status in the core
network is not changed.

8.4.3  Subsequent Inter-MSC GSM to GSM Handover back to the Anchor
MSC

The basic Inter-MSC GSM to GSM handover procedure as specified in this specification shall be applied.

8.4.4  Subsequent GSM to GSM Handover to a third MSC

The basic GSM to GSM handover procedure as specified in this specification shall be applied.

8.4.5 BSS Internal Handover

8451 General

The following procedures describe the specific handling compared to the basic principles described in 3GPP TS 23.205
[2] sub-clause 8.4.5 to achieve BSS Internal Handover with LCLS for an A-interface User Plane over IP (AolP).

If the call is not locally switched but both call legs have been correlated and an internal handover occurs that makes the
call local, the call should be locally switched in the BSS.

Ifa call is currently locally switched and an internal handover occurs that makes the call not local, the local switching
should be broken in the BSS and the user plane datashall be connected through the core network.

NOTEL: For A-interface User Plane over TDM (AoTDM), a BSS internal handover that results in LCLS break will
trigger a BSS Initiated LCLS Break according to procedures in sub-clause 7.2.2.

If an internal handover procedure occurs that does not modify the LCLS status of a call, the local switching should not
be modified within the BSS.
8.45.2 Internal Handover Required

If the MSC Server accepts the Internal Handover Required message it shall send an Internal Handover Command
message to the BSS. If the call is currently locally switched in the BSS, the MSC Server shall also signal LCLS-Status-
Change Request message containing LCLS-Status-Change IE set to "LCLS Disconnection Preparation for Handover"
through the core network to enable UL bi-casting during handover.

The MSC Server shall not wait for the LCLS-Status-Change Request Acknowledge message before proceeding with the
Internal Handover.
8.4.5.3 Internal Handover Command

If local switching is permitted by the core network and the MSC Server has not previously requested that the BSS
should connect the local call, (e.g. no previous LCLS-Connection-Status-Control = "Connect"), the MSC Server shall
include the LCLS-Connection-Status-Control IE indicating "Connect" in the Internal Handover Command message.
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Otherwise, the MSC Server shall send the Internal Handover Command message according to the procedures in 3GPP
TS 48.008[7].

8.45.4 Handover Complete

The BSS sends Handover Complete message including the LCLS-BSS-Status that indicates whether the call is locally
switched (e.g. "Call is Locally Switched with requested LCLS configuration " or "the call is no longer locally
switched™).

The MSC server shall send to an adjacent call node the LCLS-Status-Update message with the LCLS-Status IE
indicating the new LCLS Status (e.g. "LCLS connected"” or "LCLS Not Connected").

8.45.5 Example BSS Internal Handover that Establishes Local Switching

8455.1 Connection Model

Figure 8.4.5.5.1.1 shows the network model for the Intra-M SC BSS Internal Handover, where the call leg pertinent to
the UE-1 is handed over fromthe serving BSS-1 to BSS-2. BSS-1 is the same as BSS-2 for BSS Internal Handover. The
bearer termination T, is used for the bearer towards BSS-2, which is not affected by this handover. Bearer termination
Tsis used for the bearer towards BSS-1 and the bearer terminations T, and T are used for the bearer towards the
succeeding/preceding MGW. Bearer termination T+ is for the bearer termination towards the BSS after internal
handover. The colours and line types used in the figure are defined differently from 3GPP TS 23.205 [2] to indicate
LCLS specific issues.

esmmmme User plane link which transmits real user plane data within the BSS and to UEs
esmmmme User plane link which transmits real user plane data through the CN and to UEs
o o e User plane path through the CN, connected

Control plane link which transmits signalling
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Connection Model 1: Before BSS Internal Handover - Call is not locally switched
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Figure 8.4.5.5.1.1: BSS Internal Handover Connection Model that Establishes Local Switching

8.4.55.2 Basic Sequence for BSS Internal Handover that Establishes Local Switching

Figure 8.4.5.5.2.1 shows the message sequence examp le for the BSS Internal Handover that Establishes Local
Switching.

In the example, the MSC server receives the Internal Handover Required message and requests the MGW to reserve an

RTP bearer termination (Tt) using the Reserve and Configure RTP Connection Point procedure with specific flow
directions.
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Fig
ure 8.4.5.5.2.1: BSS Internal Handover for AolP that Establishes Local Switching

. As fornormal Internal Handover, see TS 23.205 [2] sub-clause 8.4.5.

The MSC-1 Server determines that local switching is permitted by the core network and sends the Internal
Handover Command message, including the LCLS-Connection-Control-Status message indicating "Connect"
if not previously indicated to BSS-1.

The BSS-2 notifies MSC-2 server the LCLS status is changed by sending the LCLS_ Notification message
with the LCLS-BSS-Status IE set to "Call not yet locally switched".

If the call has been answered and MSC-2 server permits LCLS to be connected, then the MSC-2 server sends
to the BSS-2 the LCLS_Connect_Control message with the LCLS-Connection-Status-Control IE set to
"connect".

The BSS-2 returns the LCLS_Connect_Control_ACK message with the LCLS-BSS-Status IE set to "Call not
yet locally switched".

. As for normal Internal Handover, see TS 23.205 [2] sub-clause 8.4.5.

The Handover Complete message includes the LCLS-BSS-Status IE indicating that call is locally switched.
NOTE: alternatively the BSS-1 could indicate LCLS-BSS-Status IE in LCLS-Notification message.

The LCLS Status is propagated through the Core Network.
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8. The BSS-2 sends the LCLS_Notification message to MSC-2 server with the LCLS-BSS-Status IE set to "call
is locally switched with requested LCLS configuration”.

9. The termination (Ts) is removed from the Access MGW-1.
8.4.5.6 Example BSS Internal Handover that Breaks Local Switching
8.45.6.1 Connection Model

Figure 8.4.5.6.1.1 shows the network model for the Intra-M SC BSS Internal Handover, where the call leg pertinent to
the UE-1 is handed over fromthe serving BSS-1 to BSS-2. BSS-1 is the same as BSS-2 for BSS Internal Handover. The
bearer termination T, is used for the bearer towards BSS-2, which is not affected by this handover. Bearer termination
Ts is used for the bearer towards BSS-1 and the bearer terminations T, and T are used for the bearer towards the
succeeding/preceding MGW. Bearer termination T+ is for the bearer termination towards the BSS after internal
handover. The colours and line types used in the figure are defined differently from 3GPP TS 23.205 [2] to indicate
LCLS specific issues.
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Figure 8.4.5.6.1.1: BSS Internal Handover Connection Model that Breaks Local Switching

8.4.5.6.2 Basic Sequence for BSS Internal Handover that Breaks Local Switching
Figure 8.4.5.6.2.1 shows the message sequence examp le for the BSS Internal Handover that Breaks Local Switching.

In the example, the MSC server receives the Internal Handover Required message and requests the MGW to reserve an
RTP bearer termination (T+1) using the Reserve and Configure RTP Connection Point procedure with specific flow
directions.
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Figure 8.4.5.6.2.1: BSS Internal Handover for AolP that Breaks Local Switching

. As fornormal Internal Handover, see TS 23.205 [2] sub-clause 8.4.5.

MSC-1 Server indicates preparation for disconnection due to handover through the Core Network.
MSC-2 Server indicates to BSS-2 to start UL bicasting.

The BSS-2 sends the LCLS_Connect_Control_Ack message with the LCLS-BSS-Status IE set to "the call is
locally switched with requested LCLS configuration ".

MSC-2 Server sends LCLS-Status-Change-Request-Acknowledgement.

The MSC-1 Server determines that local switching is permitted by the core network and sends the Internal
Handover Command message, optionally including the LCLS-Connection-Control-Status message indicating
"Connect".

BSS-1 may indicate Handover Detected.

BSS-1sends the Handover Complete message to MSC-1 Server to indicate LCLS-BSS-Status is set to "Call
is no longer locally switched".

MSC-1 Server propagates the change of the LCLS Status through the Core Network.

NOTE: Ifthe Internal Handover did not in the end result in LCLS break then the MSC Server will send

LCLS-Status-Update message indicating that the call is locally switched.

BSS-2 indicates that the call is no longer locally switched in the LCLS_NOTIFICATION message.
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8. The old termination (Ts) is removed and the call is normally switched through the Core Network.

8.4.5.7 Example BSS Internal Handover that Does Not Modify LCLS Status of a
Locally Switched Call

845.7.1 Connection Model

Figure 8.4.5.7.1.1 shows the network model for the Intra-M SC BSS Internal Handover, where the call leg pertinent to
the UE-1 is handed over fromthe serving BSS-1 to BSS-2. BSS-1 is the same as BSS-2 for BSS Internal Handover. The
bearer termination T, is used for the bearer towards BSS-2, which is not affected by this handover. Bearer termination
Ts is used for the bearer towards BSS-1 and the bearer terminations T1 and T are used for the bearer towards the
succeeding/preceding MGW. Bearer termination T+ is for the bearer termination towards the BSS after internal

handover. The colours and line types used in the figure are defined differently from 3GPP TS 23.205 [2] to indicate
LCLS specific issues.
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Connection Model 2: During BSS Internal Handover

MSC-S-1 MSC-S-2
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e o 0 o
MGW-1 MGW-2

After Handover

:

Connection Model 3: After BSS Internal Handover — Call is Locally Switched

Figure 8.4.5.7.1.1: BSS Internal Handover Connection Model that Does Not Modify LCLS Status of a
Locally Switched Call

8.45.7.2 Basic Sequence for BSS Internal Handover that Does Not Modify LCLS Status of
a Locally Switched Call

Figure 8.4.5.7.2.1 shows the message sequence examp le for the BSS Internal Handover that Does Not Modify LCLS
Status of a Locally Switched Call.

In the example, the MSC server receives the Internal Handover Required message and requests the MGW to reserve an
RTP bearer termination (T1) using the Reserve and Configure RTP Connection Point procedure with specific flow
directions.
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|UE-1| | BSS-1 | MSC-S-1 MSC-S-2 | BSS-2 | |UE-2|
MGW-1 MGW-2

<] —P

Loca|ly Switched User Plane in the BESS

1. Internal{Handover Required

-

2. Contekt C1: ADD|Termination Tt
(* , T1) —isolate;
(Th, Tt) - bothway
- »| 3. LCLS-Status-Change Request
[LCLS-Status-Change: "LCLS-
disconnection-preparationforHandover"]

o 3a. LCLS_GONNECT_[ICONTROL

(LCLS-Connection-Stajus-Control =
"BicastatHapdover")

4. Internal Handpver Command
(LCLS-Connection-Gontrol-Status = | 3¢. LCLS-Status-Change Request
“Connect”) | Acknowledge [LCLS-Status-Change:
"LCLS-disconnection-

3b. LCLS_GONNECT_|CONTROL ACGK
(LCLS-BSS}Status = "dall is locally switched
‘with requesjed LCLS cpnfiguration”)

-
%

Handover preparationforHandover", Result Codg
Detected In ="Status Change Req Accepted’]
Target Cell

[4a. Handover Detected]

5. HandoverComplete]
(LGLS-BSS-Statys = “Call is|locally switched
with reqgested LCL$ configuration”

6. Context C1: SUB Ts

'

-
%

Locally Switched User Plane in the BES

Figure 8.4.5.7.2.1: BSS Internal Handover for AolP that Does Not Modify LCLS Status of a Locally
Switched Call

1- 2. As fornormal Internal Handover, see TS 23.205 [2] sub-clause 8.4.5.
3. MSC-1 Server indicates preparation for disconnection due to handover through the Core Network.
3a. MSC-2 Server indicates to BSS-2 to start UL bicasting.

3b.  The BSS-2sends the LCLS_Connect_Control_Ack message with the LCLS-BSS-Status IE set to "the call is
locally switched with requested LCLS configuration™.

3c. MSC-2 Server sends LCLS-Status-Change-Request-Acknowledgement.

4, The MSC-1 Server determines that local switching is permitted by the core network and sends the Internal
Handover Command message, optionally including the LCLS-Connection-Control-Status message indicating
"Connect".

4a BSS-1 may indicate Handover Detected.

5. BSS-1sends the Handover Complete message to MSC-1 Server to indicate LCLS-BSS-Status is set to "the
call is locally switched with requested LCLS configuration™.

6. The old termination (Ts) is removed and the call is normally switched through the Core Network.

3GPP



Release 11 129 3GPP TS 23.284 V11.1.0 (2012-12)

8.4.5.8 Example BSS Internal Handover that Does Not Modify LCLS Status of a non-
Locally Switched Call

8.458.1 Connection Model

Figure 8.4.5.8.1.1 shows the network model for the Intra-M SC BSS Internal Handover, where the call leg pertinent to
the UE-1 is handed over fromthe serving BSS-1 to BSS-2. BSS-1 is the same as BSS-2 for BSS Internal Handover. The
bearer termination T, is used for the bearer towards BSS-2, which is not affected by this handover. Bearer termination
Ts is used for the bearer towards BSS-1 and the bearer terminations T, and T are used for the bearer towards the

succeeding/preceding MGW. Bearer termination T+ is for the bearer termination towards the BSS after internal

handover. The colours and line types used in the figure are defined differently from 3GPP TS 23.205[2] to indicate
LCLS specific issues.

esmmmme User plane link which transmits real user plane data within the BSS and to UEs
esmmmme User plane link which transmits real user plane data through the CN and to UEs
o o e User plane path through the CN, connected

Control plane link which transmits signalling

MSC-S-1 MSC-S-2

iy

UE-2 =

Non-LCLS
User Plane Data

s

N
MGW-1 MGW-2

BSS-1/
BSS-2

Before Handover

Connection Model 1: Before BSS Internal Handover - Call is not locally switched
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MSC-S-1 (@
gl

Non-LCLS User
BSS-2 Plane Data

U

UE-2 e

UE-] e

During Handover

Ts=Serving % o0 0 0 &
Ta=Anchor
Tr-Target

Connection Model 2: During BSS Internal Handover

MSC-S-1 MSC-S-2

iy

UE-2 =
BSS-1/ Non-LCLS User Plane

s

N
MGW-2

After Handover

Connection Model 3: After BSS Internal Handover — Call is not Locally Switched

Figure 8.4.5.8.1.1: BSS Internal Handover Connection Model that Does Not Modify LCLS Status of a
non-Locally Switched Call

8.45.8.2 Basic Sequence for BSS Internal Handover that Does Not Modify LCLS Status of
a non-Locally Switched Call

Figure 8.4.5.8.2.1 shows the message sequence examp le for the BSS Internal Handover that Does Not Modify LCLS
Status of a Locally Switched Call.

In the example, the MSC server receives the Internal Handover Required message and requests the MGW to reserve an
RTP bearer termination (T1) using the Reserve and Configure RTP Connection Point procedure with specific flow
directions.
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|UE-1 | ] BSS-1 \ MSC-1 MSC-2 ] BSS-2 \ |UE-2|
MGW-1 MGW-2

Normally Switched User Plane

P < P P

1. Internal{Handover Required

-

2. Conteit C1: ADD|Termination Tt
([ , Ty) -isolate;
(TA,‘TT) - bothway

-
-

3. Internal Handpver Command
(LCLS-Cpnnection-Gontrol-Status =
“Connect”)

-
%

Handover
Detected In
Target Cell

[3a. Handover Detectedi

-

4. HangdoverComplete
(LCL$-BSS-Status =
“Qall is not logally switched”

5. Context C1: SUB Tg

-
%

-

Normally Switched User Plane

—p P < - P P

Figure 8.4.5.8.2.1: BSS Internal Handover for AolP that Does Not Modify LCLS Status of a non-Locally
Switched Call

1- 2. As fornormal Internal Handover, see TS 23.205 [2] sub-clause 8.4.5.

3. The MSC-1 Server determines that local switching is permitted by the core network and sends the Internal
Handover Command, optionally including the LCLS-Connection-Control-Status message indicating
"Connect".

3a BSS-1 may indicate Handover Detected.

4, BSS-1sends the Handover Complete message to MSC-1 Server to indicate LCLS-BSS-Status is set to "Call
is not locally switched".

5. The old termination (Ts) is removed and the call is normally switched through the Core Network.

8.5 Handling of GSM Services after UMTS to GSM Handover

No impact. There are no LCLS related requirements for the handling of GSM Services after UMTS to GSM Handover.

The handling of GSM services after UMTS to GSM Handover shall be applied in accordance with 3GPP TS 23.205 [2]
sub-clause 8.5 for Bearer-Independent CS Core Networks.

3GPP



Release 11 132 3GPP TS 23.284 V11.1.0 (2012-12)

9 Compatibility Issues

None; this feature is backward compatib le with existing features and earlier releases.

10 General (G)MSC server-MGW Procedures

LCLS does not modify the general (G)MSC server-M GW procedures as shown in 3GPP TS 23.205 [2].

11 ldentities

11.1 General

The Identities defined in 3GPP TS 23.205 [2] for BICC based CS Core network and in 3GPP TS 23.231 [3] for SIP-I
with the following additions.

11.2 Global Call Reference

The Global Call Reference (GCR) IE is derived fromthe ITU-T Global Call Reference parameter (defined by ITU-T
Q.1902.3[5]).

The Global Call Reference (GCR) information element is a combination of a Network ID field, a Node ID field and a
Call Reference 1D field. The Call Reference ID field for LCLS is defined to contain a unique call ID.

If the serving radio access is GERAN the Call Reference ID subfield created by originating MSC server contains a
unique call ID and the originating BSS ID which is a unique identifier of a Base Station Subsystem (BSS) Node within
an operator's network.

The complete parameter layout is specified in 3GPP TS 29.205 [6].

The GCR is exchanged on the Nc and A interfaces to globally identify the call.

12 Operational Aspects

12.1 Charging

No impact.

13 Interactions with Other Services

13.1 Enhanced Multi-Level Precedence and Pre-emption service
(eMLPP)

No impact. eMLPP is always done during call set-up and handled by the MSC Server and therefore such calls can be
locally switched.
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13.2 Call Deflection Service

13.2.1 General

The procedures specified for the Call Deflection (CD) supplementary services in 3GPP TS 23.205 [2] sub-clause 13.2
for BICC based CS Core Network and in 3GPP TS 23.231 [3] sub-clause 13.2 for SIP-1 based CS Core Network shall
be followed. The following sub-clauses describe the additional requirements related to the LCLS functionality.

The incoming call shall be offered to the served subscriber as a basic mobile terminated call as described in the first part
of sub-clause 6.3.2. If the Call Deflection (CD) supplementary service is active and a Call Deflection request from the
served subscriber is accepted the call shall be forwarded towards the forwarded-to subscriber.

The basic call establishment procedures defined in Clause 6 shall be followed for the call towards the forwarded-to
(deflected-to) subscriber. The MSC server shall release the call leg towards the served subscriber as described in the
sub-clause 7.1 for call clearing.

13.2.2 Notification to the Calling Subscriber

If the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call
forwarding, a notification is sent to the calling party.

If the notification is implemented using intermediate tones or announcements the MSC server requests the MGW to
play an announcement/tone to the calling party, as described in sub-clause 14.6, before establishing the call to the
forwarded-to subscriber.

13.2.3 Initial Addressing

After the possible generation of in-band information has been completed the initial addressing towards the forwarded-to
subscriber is performed as described in Clause 6 for the basic mobile terminating call. If the forwarding MSC server
supports the LCLS feature and has received the GCR IE, the LCLS-Negotiation Request IE and LCLS-Configuration-
Preference IE from a preceding node in the IAM it shall then forward the GCR IE and the resulting LCLS-
Configuration-Preference IE and the LCLS-Negotiation Request IE to the succeeding node.

13.2.4 Backward LCLS Negotiation

The procedure specified in sub-clause 6.2.1.2.2 for the intermediate node and in sub-clause 6.1.1.4 for the oMSC server
shall be applied.

13.2.5 LCLS Through-Connection

The procedure specified in sub-clause 6.1.1.5 shall be applied.

13.2.6 Example

13.2.6.1 Connection Model
Figure 13.2.6.1.1 shows the network model for Call Deflection (CD).

The oMSC server seizes one context with two bearer terminations in the oMGW. The bearer termination T1 is used for
the bearer towards the oBSS (calling subscriber) and the bearer termination T2 is used for the bearer towards the GMSC
selected IMGW. The GM SC server seizes one context with two bearer terminations in the iIMGW . The bearer
termination T4 is used for the bearer towards the SMSC server selected SMGW and the bearer termination T3 is used for
the bearer towards the preceding oMGW. The sMSC server seizes one context with two bearer terminations in the
sSMGW. The bearer termination T5 is used for the bearer towards the GMSC selected iMGW and bearer termination Ts
is used for the bearer towards the sBSS (served subscriber).

After a call deflection request is accepted the SMSC server replaces the bearer termination for the served mobile
subscriber Ts with the bearer termination for the forwarded-to subscriber T6 in an existing context in the SM GW.
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The tMSC server seizes one context with two bearer terminations in the tMGW. The bearer termination T7 is used for
the bearer towards the sSMSC selected SMGW and bearer termination T8 is used for the bearer towards the tBSS
(forwarded-to subscriber).

Control plane link which transmits signalling

e e e o o Userplane link path through CN, connected or disconnected

e User plane link which transmits real user plane data within BSS and UEs
User plane link which transmits real user plane data in backward direction

@ ¢ e= from the CN towards oUE (e.g. announcement/tone, network provided
ring-back tone)

oMSC-S GMSC-S sMSC-S

T T T

oMGW

Connection Model 1: Before Call Deflection (CD) Request from Served UE

oMSC-S GMSC-S sMSC-S

T TS T

oMGW

Connection Model 2: After CD is accepted, Announcement towards calling party

oMSC-S GMSC-S sMSC-S tMSC-S

/ oBSS/
tBSS Non LCLS
tUE — B R B a1 A I N

User
Plane .
Data | Ty T, T3 Ts Ts Te T Ts .
OUE * e e |l 0C /N DleeeeoIC S\ »eeeee{SC_/\_ »leeeee . o.
oMGW iIMGW sMGW tMGW

Connection Model 3: CD, After Answer, Call locally switched

Figure 13.2.6.1.1: Connection Model for Call Deflection
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13.2.6.2 Basic Sequence

Figures 13.2.6.2.1and 13.2.6.2.2 show the message sequence example for the call deflection with a possible notification
to the calling party using an announcement. In the example the SMSC server optionally requests the SMGW to play an
announcement and to notify the announcement comp letion. The SMSC server requests the establishment of the call and
the bearer towards the forward-to subscriber after the possible announcement has completed. In this example the calling
subscriber (OUE) and the forwarded-to subscriber (tUE) belong to the same BSS (marked as oBSS and tBSS) and the
CN permits LCLS. This example is based on examples from clause 6.

|oUE| |oBSS| |o|v|GW| |0MSC| |iMGW| |GMSC| |s|v|sc| |sMGW| |SBSS| |sUE|
| |

For call establishment towards served subscriber SUE see basic call establishment, subclause 6.3.2, Steps 1 - 24

1 Call Deflecfion Request

-

2. Call Deflection Ack

\

3. DISCONNECT

4. RELEASE

5. RELEASE COMPLETE

\4

6. CLEAR COMMAND

\4

7. CLEAR CQMPLETE

8. Release tefmination to served UE:
Context (sC) | SUB request [Ts) / SUB reply (Ts)

-l
-t}

9.|CPG [Generjc Notification
indicator=cdll is diverting]

10. MOD (T5): play
Context (sC) announceme t / send tone

-

11. PG [Generig Notification -«
indicator=calljis diverting]

12. FACILITY with call forwarding
notification

-t
N Announcement / Tone

13. NOTIFY ([T5):
Context (sC) | Announcement / Tone comgleted

-
-

Figure 13.2.6.2.1: CD, Call Establishment Flow

1 The incoming call is offered to the served subscriber as a basic mobile terminated call as described in the first
part of sub-clause 6.3.2. The Call Deflection (CD) supplementary service is active and a Call Deflection is
requested from the served subscriber SUE.

2. The Call Deflection is accepted.

3. The sMSC server initiates call clearing towards the SUE by sending a DISCONNECT message.

4, Upon receiving the DISCONNECT message the sUE sends a RELEASE message to the core network.
5. The sSMSC server sends the RELEASE COMPLETE message to the sUE.

6. The sSMSC server request the sBSS to release the associated dedicated resource(s) by sending CLEAR
COMMAND message.

7. The sBSS informs the SMSC server that the associated dedicated resource(s) has been successfully cleared
with the CLEAR COMPLETE message.

8. The sMSC server orders the SMGW to remove the bearer termination (Ts) towards the served mobile
subscriber (in case when the radio resources had already been allocated in the SMGW).
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The sMSC server sends the CPG message with the Generic Notification Indicator parameter set to "Call is
diverting".

The sMSC server provides the SMGW with the announcement/tone identification and requests the SMGW to
notify the announcement/tone completion using the Play Announcement or Send Tone procedure.

The GMSC server forwards the CPG message with the Generic Notification Indicator parameter set to "Call
is diverting" to the preceding node.

The oMSC server notifies the calling user (0UE) about call forwarding.

The sMGW notifies the SMSC server when the announcement/tone is completed using the Announcement
Completed or Tone Completed procedure.

|oUE| |oBSS| |0MGW| |o|v|sc| |iMGW| |GMSC| |s|v|sc| |tMSC| |tMGW| |tBSS| | tUE |
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16. SETUP

17. Call Confirmed
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ADD request

-

19. APM [SC]

Negotiation

22. Store new value of LCLS-Configuration-Preference IE if different from
previously received value and mark "LCLS-Configuration update needed". If
codec modification is required performed it according to 3GPP TS 23.153.

%

18. Add netwprk side termin

, ACLt, LCLS-Negotiation
Response, LELS-Configura

-

($)/ADD reply

tion-Preferenc

ation:

)

T7)

23. For succeeding signalling sequence see basic call establishment, figures 6.3

.2.2and 6.3.2.3, steps 18 - 32

264
(LCLS

14.

15.

25. LCLSY CONNECT| CONTROL
(LCLS-Cornection-Statyis-Control =
"connect; [LCLS-Configuration])
LCLS_CONNECT_CONTROL_ACK 26b. LCLS NOTIFICATION
BS.Sh'StatUS i dcigll_sslocellfy SW'@he,,d 27. LCLS status update: BSS-Status 9 "call is locally
with requeste copfiguration) | Apw [LcLs}status = "LALS connected|] with requestel LCLS config
| 28. LCLS stajus update: h
APM [LCLS;E tatus = "LCLY connected"]
" 20. LCLS stajus update:
APM [LCLS-$tatus = "LCLY connected"]
<_V\ g
Call is lo¢ally Switched

Figure 13.2.6.2.2: CD, Call Establishment Flow (continuation of figure 13.2.6.2.1)

(LCLS-
switched
ration")

If the sSMSC server supports LCLS it may modify the LCLS-Negotiation Request IEand the LCLS-
Configuration-Preference IE before sending the IAM message containing the GCR with the encapsulated
oBSS ID, the LCLS-Negotiation Request IE and the LCLS-Configuration-Preference IE.

The tMSC server pages the forwarded-to subscriber (tUE).
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16.
17.
18.
19.

20.

21.

22.

23.

24,

25.

26a.

26b.

27.

28.

29.

13.3

The tMSC server performs call Setup.
The tUE confirms the call.
The tMSC server requests the tMGW to prepare for the network side bearer establishment (T7).

After the tMGW has replied with the bearer address and the binding reference the tMSC server returns the
APM message with the selected codec and if LCLS is supported, the LCLS-Negotiation Response IE and the
LCLS-Configuration-Preference IE.

The sMSC server transfers the APM message with the LCLS-Negotiation Response IE and the LCLS-
Configuration-Preference IE. If codec modification is required then the sSMSC server includes the codec
related information within the same APM message.

The GMSC server transfers the APM message.

Based on the returned LCLS-Negotiation Response IE IE and the LCLS-Configuration-Preference IE the
0MSC server determines whether LCLS is allowed in the core network and if LCLS-Configuration update is
needed.

If codec modification is required then the oMSC server performs codec negotiation according to 3GPP TS
23.153[4].

When performing further call establishment the procedure between the calling subscriber (0 UE) and the
forwarded-to subscriber (tUE) is the same as specified in steps 18 - 32 of sub-clause 6.3.2.1.

Since the received ANM message indicated "LCLS is feasible but not yet connected™ the oMSC server
checks if LCLS-Configuration updated is needed and if so the oMSC server calculates the new LCLS-
Configuration value based on the latest received LCLS-Negotiation IE.

The oMSC server requests the 0BSS to connect LCLS and if configuration updated is needed, it includes the
LCLS-Configuration IE in the LCLS_ CONNECT_CONTROL message.

Since the BSS has received the through connect request for both call legs the 0BSS returns the
LCLS_CONNECT_CONTROL_ACK message with the LCLS-BSS-Status IE set to "the call is locally
switched with requested LCLS configuration™.

Since the BSS has received the through connect request for both call legs the tBSS signals the LCLS status
change by sending the LCLS_NOTIFICATION message with the LCLS-BSS-Status IE set to "the call is
locally switched with requested LCLS configuration™.

The oMSC server signals the change of the LCLS status through the Core Network by sending the APM
message with the LCLS-Status IEset to "LCLS connected".

The iIMSC server transfers the change of the LCLS status to the SMSC server.

The sMSC server transfers the change of the LCLS status to the tMSC server.

Line identification Services

13.3.1 Calling Line Identification Presentation (CLIP)

No impact. The line identification related services are signalling based and there are no LCLS related require ments for
the Calling Line Identification Presentation (CLIP) service.

13.3.2 Calling Line Identification Restriction (CLIR)

No impact. The line identification related services are signalling based and there are no LCLS related require ments for
the Calling Line Identification Restriction (CLIR) service.
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13.3.3 Connected Line Identification Presentation (COLP)

No impact. The line identification related services are signalling based and there are no LCLS related requirements for
the Connected Line Identification Presentation (COLP) service.

13.3.4 Connected Line Identification Restriction (COLR)

No impact. The line identification related services are signalling based and there are no LCLS related requirements for
the Connected Line Identification Restriction (COLR) service.

13.4  Call Forwarding Services

134.1 Principles

The procedures specified for the Call Forwarding services in 3GPP TS 23.205 [2] sub-clause 13.4 for BICC based CS
Core Networkand in 3GPP TS 23.231 [3] sub-clause 13.4 for SIP-1 based CS Core Network shall be followed. The
following sub-clauses describe the additional requirements related to the LCLS functionality.

13.4.2 Call Forwarding Unconditional (CFU)

13.4.2.1 Notification to the Calling Subscriber

If the GM SC server determines that a call should be forwarded without being offered to the served mobile subscriber
and the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call
forwarding, the GMSC server shall send a notification to the preceding node. If the GM SC server supports the LCLS
feature and receives the GCR IE, the LCLS-Negotiation Request IEand LCLS-Configuration-Preference 1E fromthe
preceding node it may modify the LCLS-Configuration-Preference 1E based on its own LCLS configuration
requirements, as described in sub-clause 4.2, and it shall return the resulting LCLS-Configuration-Preference IE and the
LCLS-Negotiation Response IE to the preceding node.

If the notification is implemented using intermediate tones or announcements the GMSC server requests the MGW to
play an announcement/tone to the calling party, as described in sub-clause 14.6, before establishing the call to the
forwarded-to subscriber.

134.2.2 Initial Addressing

If the incoming call is to be forwarded without being offered to the served mobile subscriber the call towards the
forwarded-to subscriber is established as for a basic call. After the possible generation of in-band information has been
completed the initial addressing towards the forwarded-to subscriber is performed as described in the clause 6 for the
basic mobile terminating call. If the GM SC server supports the LCLS feature and receives the GCR IE, the LCLS-
Negotiation Request IE and LCLS-Configuration-Preference IE froma preceding node in the IAM it shall forward the
GCR IE and the resulting LCLS-Configuration-Preference IE and the LCLS-Negotiation Request IE to the succeeding
node.

13.4.2.3 Backward LCLS Negotiation

The procedure specified in sub-clause 6.2.1.2.2 for the intermediate node and in sub-clause 6.1.1.4 for the oMSC server
shall be applied.

13.4.2.4 LCLS Through-Connection

The procedure specified in sub-clause 6.1.1.5 shall be applied.
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13.4.25 Example

13.4.25.1 Connection Model

Figure 13.4.2.5.1.1 shows the network model for call forwarding unconditional. The oMSC server seizes one context
with two bearer terminations in the oM GW. The bearer termination T1 is used for the bearer towards the oBSS (calling
subscriber) and the bearer termination T2 is used for the bearer towards the GM SC selected iIMGW. The GM SC server
seizes one context with two bearer terminations in the iM GW. The bearer termination T4 is used for the bearer towards
the tMSC server selected tMGW and the bearer termination T3 is used for the bearer towards the preceding oMGW.
The tMSC server seizes one context with two bearer terminations in the tMGW. The bearer termination T5 is used for
the bearer towards the GMSC selected iMGW and bearer termination T6 is used for the bearer towards the tBSS
(forwarded-to subscriber).

Control plane link which transmits signalling

e o o o o Userplane link path through CN, connected or disconnected

esmmmmmms User plane link which transmits real user plane data within BSS and UEs

User plane link which transmits real user plane data in backward direction
= o &= from the CN towards oUE (e.g. announcement/tone, network provided
ring-back tone)

oMSC-S GMSC-S

T3/ T

oMGW iMGW

Connection Model 1: Before CFU, Announcement towards Calling Party

oMSC-S gMSC-S tMSC-S

Non LCLS User Plane
tUE cmmmmtee(’  _/\_  D4s ot ceboesesoscsclsscscscscsososossosdocsscscscscsoscsssshosscscsse -

iIMGW tMGW

Connection Model 2: After CFU and answer, Call is locally switched

Figure 13.4.2.5.1.1: Connection Model for Call Forwarding Unconditional

13.4.25.2 Basic Sequence

Figures 13.4.2.5.2.1and 13.4.2.5.2.2 show the message sequence example for the call forwarding unconditional with a
possible notification to the calling party using an announcement. In the example the GMSC server optionally requests
the MGW to play an announcement and to notify the announcement comp letion, after the bearer to the incoming side
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has been established. When the possible announcement has completed the GMSC server requests the establishment of
the call and the bearer towards the forward-to subscriber.

In this example the calling subscriber (0 UE) and the forwarded-to subscriber (tUE) belong to the same BSS (marked as
0BSS and tBSS) and the CN permits LCLS. The example is based on examples fromclause 6.

|0UE |

|oBSS| |oMGm4 |0MSC|

“MGW| |GMSC|

|tMSC|

hMGmd

|tBSS | | tUE |

1. oUE accesses oM

.

SC: Service Request + CL3

-

10
Status

8a. Add network sid|

ADD

8b. Add access sid

ADD

. ASSIGNMENT RE(Q

ASSIGNMENT COMPLETH
= "call not posgible to be locd

14.F

F

request ($) / A

2. SETUP

Global Call

3. Retrieve 0BSS ID
and use it to generate

Reference.

4. 1AM [Code¢ List, GCR, L
Request, LCL

CLS-Negotiation

S-Configuratign-Preference]

6. A
ADD

7. APM
esponse, LCL]

5. HLR Interrogation
and calling party should be notified

: CFU service activ

dd network side termination:
request ($) / ADD reply (T3)

Context (iC)

-

SC, ACL, LCL[S-Negotiation
S-Configuratiop-Preference]

e termination:
DD reply (T2)

Context (0C)

»

|

Network

side Bearer Establishment

request ($) / A

e termination:

Context (0C)

DD reply (T1)

[

LCLS-

-l

UEST (GCR,
Configuration)

el

(LCLS-BSS-
Iy switched'l

Access side
Bearer
Establishment

ACILITY with g

11.BICC CO

NOTE: For AoTDM
step 8b is: ADD (T1).

r

-

12. ACM
Notificat

-

[BCI=no indication, Generic
on indicator=cpll is diverting

all forwarding
notification

-

== Announcement / Tone

-

13. MOD (T3): play
announcemeht / send tone

Context (iC)

-
[y

|

Figure 13.4.2.5.2.1: CFU, Call Establishment Flow

1 Service Request handling.

2. Originating Call SETUP.

3. If the oMSC server supports LCLS it retrieves the oBSS ID and generates the Global Call Reference for the
call.

4, The oMSC server sends the IAM message including supported codecs list, GCR with encapsulated oBSS ID,
the LCLS-Negotiation Request IEand the LCLS-Configuration-Preference IE.

5. The GMSC server determines that call should be forwarded because of the Call Forwarding Unconditional

supplementary service and that notification should be send towards the calling party (0UE).

6. Since bearer must be established for the announcement/tone to be sent to the calling party the GMSC server
selects the MGW and requests the seizure of the incoming network side bearer termination (T 3).
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7. The GMSC server transfers the APM message with the selected codec and since LCLS is supported the
currently negotiated LCLS-Negotiation Response IE and the LCLS-Configuration-Preference IE.

8a.  When the bearer information is received the oMSC server requests the seizure of the network side bearer
termination (T 2).

8b.  Afterthe network side bearer information is seized the oMSC server requests the seizure of the access side
bearer termination (T 1).
During the seizure of the network side or the access side bearer termination the oMSC server will also
request the oMGW to through-connect the bearer terminations so that the bearer will be backward through-
connected.

9. The oMSC server determines whether LCLS is allowed in the core network based on the returned LCLS -
Negotiation IEand if so the oMSC server includes the LCLS -Configuration I1E in the ASSIGNMENT
REQUEST message along with the GCR IE.

10.  The oBSS returns the ASSIGNMENT COMPLETE message with the LCLS-BSS-Status IE indicating "call
not possible to be locally switched™.

11.  When the access assignment is completed the oMSC server sends the Continuity (COT) message to the
GM SCserver.

12.  The GMSCserver sends the ACM message with the Generic Notification Indicator parameter set to "Call is
diverting™.

13.  The GMSCserver provides the iM GW with the announcement/tone identification and requests the iM GW to
notify the announcement/tone completion using the Play Announcement or Send Tone procedure.

14.  The oMSCserver notifies the calling user (QUE) about call forwarding.
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|0UE|

|oBSS| |0MGW| |0MSC| |iMGW| |GMSC| |tMSC| |tMGW| |tBSS| |tUE|

15.[NOTIFY (T3):
Annguncement / Tgne completed | Context (iC)

< — 16. IAM [Codec List, GCR, LCL$-Negotiation
Request, LCLS-Cpnfiguration-Preference]

| 17. Paging tUE

Paging respopse + CL3

18. SETUP

\

'19. Call Confirmed

20. Add netwprk side termirjation:
Context (tC) | ADD request|($)/ADD reply (T5)

-
Rl

Network side Bearer Establishment

2

iy

|APM [SCt, AQLt, LCLS-Negptiation Response,
LCLS—ConfiguEtion—Preference]

22. APM [SCt, ACLt, LCL[S-Negotiation
Response, LCLS-Configuratiop-Preference]

23. Store new value of LCLS-Configuration-Preference IE if different from
previously received value and mark "LCLS-Configuration update needed". If
codec modification is required performed it according to 3GPP TS 23.153 .

24. For succeeding signalling sequence see basic call establishment, figures 6.3.2.2 and 6.3.2.3, steps 18 - 32

—~

15.

16.

17.
18.
19.
20.
21.

22.

27a. LCLS_CJONNECT_CONTROL_ACK
ICLS-BSS-Stafus = "call is lo¢ally switched

R BICC APM [LCLStStatus = "LCLS connected"” e
\ calllis locally Sfvitched
P —— B—

_____ 1 I 1 ___
T80t "LCLS-Configuration update needed" !

L determine new value of LCLS-Configuration IE !

26. LGLS_CONNEC|T_CONTROL
(LCLS-Connection-Status-Control =
“conpect”, [LCLS-Gonfiguration])

27b. LCLS_NOTIFICATION (LCLS-BSS-
Status = "callfis locally switghed with
Lequested LQLS configuratipn")

with reqpested LCLS qonfiguration”) [ 28. LCLS stajus update:
*"| BICC APM [LICLS-Status = [LCLS connected"]

| 29. LCLS status update:

Figure 13.4.2.5.2.2: CFU, Call Establishment Flow (continuation of figure 13.4.2.5.2.1)

The IMGW notifies the GMSC server when the announcement/tone is completed using the Announcement
Completed or Tone Completed procedure.

If the GM SC server supports LCLS it may modify the LCLS-Negotiation Request IE and the LCLS-
Configuration-Preference IE before sending the IAM message containing the GCR with the encapsulated
oBSS ID, the LCLS-Negotiation Request IE and the LCLS-Configuration-Preference IE.

The tMSC server pages the forwarded-to subscriber (tUE).

The tMSC server performs call Setup.

The tUE confirms the call.

The tMSC server requests the tMGW to prepare for the network side bearer establishment (T5).

After the tMGW has replied with the bearer address and the binding reference the tMSC server returns the
APM message with the selected codec and if LCLS is supported, the LCLS-Negotiation Response IE and the
LCLS-Configuration-Preference IE.

The GMSC server transfers the APM message with the LCLS-Negotiation Response IE and the LCLS-
Configuration-Preference IE. If codec modification is required then the GMSC server initiates codec
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negotiation according to 3GPP TS 23.153 [4], and includes the codec related information within the same
APM message.

23.  Based on the returned LCLS-Negotiation Response IE and the LCLS-Configuration-Preference IE the coMSC
server determines whether LCLS is allowed in the core network and if LCLS-Configuration update is needed.
If codec modification is required then the oMSC server performs codec negotiation according to 3GPP TS
23.153[4].

24.  When performing further call establishment the procedure between the calling subscriber (0 UE) and the
forwarded-to subscriber (tUE) is the same as specified in steps 18 - 32 of sub-clause 6.3.2.1.

25.  Since the received ANM message indicated "LCLS is feasible but not yet connected"” the oMSC server
checks if LCLS-Configuration updated is needed and if so the oMSC server calculates the new LCLS-
Configuration value based on the latest received LCLS-Negotiation IE.

26.  The oMSCserver requests the 0BSS to connect LCLS and if configuration updated is needed, it includes the
LCLS-Configuration IE in the LCLS_ CONNECT_CONTROL message.

NOTE: If codecs need to be modified for TrFO (AolP), then the oMSC can utilize Assignment (modify) or
Internal Handover Enquiry before sending LCLS_CONNECT_CONTROL message.

27a. Since the BSS has received the through connect request for both call legs the 0BSS returns the
LCLS_CONNECT_CONTROL_ACK message with the LCLS-BSS-Status IE set to "the call is locally
switched with requested LCLS configuration™.

27b.  Since the BSS has received the through connect request for both call legs the tBSS signals the LCLS status
change by sending the LCLS_NOTIFICATION message with the LCLS-BSS-Status IE set to "the call is
locally switched with requested LCLS configuration™.

28.  The oMSCserver signals the change of the LCLS status through the Core Network by sending the APM
message with the LCLS-Status IEset to "LCLS connected".

29.  The iMSCserver transfers the change of the LCLS status to the tMSC server.
13.4.3 Call Forwarding on mobile subscriber Busy (CFB)

13.4.3.1 Network Determined User Busy (NDUB)

13.4.3.1.1 General

The incoming call that meets mobile subscriber busy with the condition Network Determined User Busy (NDUB) shall
be forwarded towards the forwarded-to subscriber without being offered to the served mobile subscriber. The basic call
establishment procedures defined in the clause 6 shall be followed for the call towards the forwarded -to subscriber.

13.4.3.1.2 Notification to the Calling Subscriber

If the GM SC server determines that a call should be forwarded without being offered to the served mobile subscriber
and the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call
forwarding, the GMSC server shall send a notification to the preceding node. If the GM SC server supports the LCLS
feature and receives the GCR IE, the LCLS-Negotiation Request IEand LCLS-Configuration-Preference IE fromthe
preceding node it may modify the LCLS-Configuration-Preference IE based on its own LCLS configuration
requirements, as described in sub-clause 4.2, and it shall return the resulting LCLS-Configuration-Preference IE and the
LCLS-Negotiation Response IE to the preceding node.

If the notification is implemented using intermediate tones or announcements the GMSC server requests the MGW to
play an announcement/tone to the calling party, as described in sub-clause 14.6, before establishing the call to the
forwarded-to subscriber.

13.4.3.1.3 Initial Addressing

If the incoming call is to be forwarded without being offered to the served mobile subscriber the call towards the
forwarded-to subscriber is established as for a basic call. After the possible generation of in-band information has been
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completed the initial addressing towards the forwarded-to subscriber is performed as described in the clause 6 for the
basic mobile terminating call. If the GM SC server supports the LCLS feature and receives the GCR IE, the LCLS-
Negotiation Request IE and LCLS-Configuration-Preference IE froma preceding node in the IAM it shall forward the
GCR IE and the resulting LCLS-Configuration-Preference IE and the LCLS-Negotiation Request IE to the succeeding
node.

13.4.3.1.4 Backward LCLS Negotiation

The procedure specified in sub-clause 6.2.1.2.2 for the intermediate node and in sub-clause 6.1.1.4 for the oMSC server
shall be applied.

13.4.3.1.5 LCLS Through-Connection

The procedure specified in sub-clause 6.1.1.5 shall be applied.

13.4.3.1.6 Example

The same example as for Call Forwarding Unconditional applies.

13.4.3.2 User Determined User Busy (UDUB)

13.4.3.2.1 General

The incoming call shall be offered to the served subscriber as a normal call. When the call meets mobi le subscriber busy
with the condition User Determined User Busy (UDUB) it shall be forwarded towards the forwarded -to subscriber. The
basic call establishment procedures defined in the clause 6 shall be followed for the call towards the forwarded -to
subscriber.

13.4.3.2.2 Call Clearing to the Served Subscriber

When the MSC server determines that the call shall be forwarded due to the UDUB it shall release the call leg towards
the served subscriber as described in the sub-clause 7.1 for call clearing.

13.4.3.2.3 Notification to the Calling Subscriber

If the MSC server determines that a call should be forwarded and the served mobile subscriber has requested that the
calling subscriber shall receive a notification about the call forwarding, the MSC server shall send a notification to the
preceding node.

If the notification is implemented using intermediate tones or announcements the MSC server requests the MGW to
play an announcement/tone to the calling party, as described in sub-clause 14.6, before establishing the call to the
forwarded-to subscriber.

13.4.3.24 Initial Addressing

If the incoming call is to be forwarded the call towards the forwarded-to subscriber is established as for a basic call.
After the possible generation of in-band information has been completed the initial addressing towards the forwarded-to
subscriber is performed as described in the clause 6 for the basic mobile terminating call. If the forwarding MSC server
supports the LCLS feature and has received the GCR IE, the LCLS-Negotiation Request IE and LCLS-Configuration-
Preference IE from a preceding node in the IAM it shall then forward the GCR IE and the resulting LCLS-
Configuration-Preference IE and the LCLS-Negotiation Request IE to the succeeding node.

NOTE: If LCLS has been successfully negotiated to this point the oMSC have received back the LCLS-
Negotiation Response IE and LCLS-Configuration-Preference IE and LCLS Status may have indicated
that the call can be locally switched but since the called subscriber did not answer the call is still switched
through the CN at this point.
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13.4.3.25 Backward LCLS Negotiation

The procedure specified in sub-clause 6.2.1.2.2 for the intermediate node and in sub-clause 6.1.1.4 for the oMSC server
shall be applied.

13.4.3.1.6 LCLS Through-Connection

The procedure specified in sub-clause 6.1.1.5 shall be applied.
13.4.3.2.7 Example

13.4.3.2.7.1 Connection Model
Figure 13.4.3.2.7.1.1 shows the network model for call forwarding busy UDUB.

The oMSC server seizes one context with two bearer terminations in the oMGW. The bearer termination T1 is used for
the bearer towards the oBSS (calling subscriber) and the bearer termination T2 is used for the bearer towards the GMSC
selected IMGW. The GM SC server seizes one context with two bearer terminations in the iM GW . The bearer
termination T4 is used for the bearer towards the SMSC server selected SMGW and the bearer termination T3 is used for
the bearer towards the preceding oMGW. The sMSC server seizes one context with two bearer terminations in the
sMGW. The bearer termination T5 is used for the bearer towards the GMSC selected iIMGW and bearer termination Ts
is used for the bearer towards the sBSS (served subscriber).

After call forwarding busy UDUB is detected the sSMSC server replaces the bearer termination for the served mobile
subscriber Ts with the bearer termination for the forwarded-to subscriber T6 in an existing context in the sSM GW.

The tMSC server seizes one context with two bearer terminations in the tMGW. The bearer termination T7 is used for
the bearer towards the sSMSC selected SMGW and bearer termination T8 is used for the bearer towards the tBSS
(forwarded-to subscriber).

Control plane link which transmits signalling

e e e o o Userplane link path through CN, connected or disconnected

e User plane link which transmits real user plane data within BSS and UEs
User plane link which transmits real user plane data in backward direction

@ ¢ e from the CN towards oUE (e.g. announcement/tone, network provided
ring-back tone)

oMSC-S GMSC-S sMSC-S

oUE X Ty 2 i T i T . @ SUE
0BSS ) .. e SBSS
iMGW sMGW

oMGW

Connection Model 1: Before CFB (UDUB)
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oMSC-S GMSC-S sMSC-S

T2/ T T

oUE | T x T, T ?/ E Ta Ts ?/ E
oMGW iMGW sMGW

Connection Model 2: After CFB (UDUB), Announcement towards calling party

sMSC-S tMSC-S

oMSC-S [ GMSC-S ]
/ oBSS/
tBSS Non LCLS
tUE ] eeeacoa fosUserRlane oL e

User

Plane

Data | T, T, Ts Ty Ts T T7 Tg
OUE — o Ce e |l 0C /\ @ Dleeee ol IC /L e eeeell{sSC_/\_ »leeeee

oMGW iMGW sMGW tMGW

Connection Model 3: CFB (UDUB), After Answer, Call locally switched

Figure 13.4.3.2.7.1.1: Connection Model for Call Forwarding Busy UDUB

13.4.3.2.7.2 Basic Sequence

Figure 13.4.3.2.7.2.1 shows the message sequence example for the call forwarding UDUB with a possible notification
to the calling party using an announcement. In the examp le the sSMSC server optionally requests the SMGW to play an
announcement and to notify the announcement comp letion, after the bearer to the incoming side has been established.
When the possible announcement has completed the sSMSC server requests the establishment of the call and the bearer
towards the forward-to subscriber. This example is based on examples fromclause 6.
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| oUE | |oBss| |omew| [omsc| [iMGw]| |cMmsc] |smsc| [smMew]| |tvsc| | tUE |
I I
| For call establishment towards served subscriber SUE see basic call establishment, figures 6.3.2.1 and 6.3.2.2 |
1. CFB service active & calling party should
be notified; expiry of no reply condition timer
2. Release tgrmination to s¢rved UE:
Context (sC) | SUB request|(Ts) / SUB reply (Ts)
3. CPG [Generic Natification h
indicato = call is diverting]
h 4. MOD (T5){ play
5. CPG [Generic Notification indicator Context (sC) | announcement / send tone
= c4ll is diverting] - —
6. FACILITY with qall forwarding [«
P notification
-l Announcement / Tone
7. NOTIFY (T5): Announcement /
Context (sC) | Tone complefed
8. IAM [Codeg¢ List, GCR, LCLS-Negotiatign
Request, LCL S—Configuraﬂc n-Preference]
9. For call establishment towards forwarded-to subscriber
tUE see basic call establishment, figure 6.3.2.1
10. APM [SCt, ACLt, LCL[S-Negotiation
Response, LCLS‘-Configuration-Preference]
11. APM [SCt, ACLt, [LCLS-Negotiation
Response, |LCLS-Configu gtion—Preference]
12. APM [SCt, ACLt, LCL$-Negotiation
Rlesponse, LCL S;Configuratio -Preference]
| 13. For succeeding signalling sequence see Call Forwarding Unconditional, figure 13.4.2.5.2.2 steps 23 - 29. |
Figure 13.4.3.2.7.2.1: CFB UDUB, Call establishment flow
1 The sSMSC server determines that call should be forwarded because of the Call Forwarding Busy UDUB

supplementary service and that notification should be send towards the calling party (0UE).

subscriber (in case when the radio resources had already been allocated in the SMGW).

diverting”.

The sMSC server orders the SMGW to remove the bearer termination (Ts) towards the served mobile

notify the announcement/tone completion using the Play Announcement or Send Tone procedure.

diverting".

Completed or Tone Completed procedure.

The oMSC server notifies the calling user (0UE) about call forwarding.

If the SMSC server supports LCLS it may modify the LCLS-Negotiation Request IE and the LCLS-

Configuration-Preference IE before sending the IAM message containing the GCR with the encapsulated
0oBSS ID and the LCLS-Negotiation Request IE and the LCLS-Configuration-Preference IE.

procedure specified for mobile originating call.

3GPP

When performing further call establishment towards the forwarded-to subscriber see clause 6 and the

The sMSC server sends the CPG message with the Generic Notification Indicator parameter set to "Call is

The sMSC server provides the sSMGW with the announcement/tone identification and requests the SMGW to

The GMSC server sends the CPG message with the Generic Notification Indicator parameter set to "Call is

The sMGW notifies the SMSC server when the announcement/tone is completed using the Announcement
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10.  The tMSCserver returns the APM message with the selected codec and if LCLS is supported, the LCLS-
Negotiation Response IE and the LCLS-Configuration-Preference IE.

11.  The sMSCserver transfers the APM message with the LCLS-Negotiation Response IE and the LCLS-
Configuration-Preference IE. If codec modification is required then the SMSC server includes the codec
related information within the same APM message.

12. The GMSCserver transfers the APM message.

13.  When performing further call establishment see signalling sequence for Call Forwarding Unconditional,
figure 13.4.2.5.2.2, steps 23 - 29.

13.4.4 Call Forwarding on No Reply (CFNRY)

13.4.4.1 General

The incoming call shall be offered to the served subscriber as a normal call. When the Call Forwarding on No Reply
(CFNRYy) supplementary service is active and if the call is not answered within the period of time defined by the no
reply condition timer it shall be forwarded towards the forwarded-to subscriber. The basic call establishment procedures
defined in the clause 6 shall be followed for the call towards the forwarded-to subscriber.

13.4.4.2 Call Clearing to the Served Subscriber

When the MSC server determines that the call shall be forwarded due to the CFNRYy it shall release the call leg towards
the served subscriber as described in the sub-clause 7.1 for call clearing.

13.4.4.3 Notification to the Calling Subscriber

If the MSC server determines that a call should be forwarded and the served mobile subscriber has requested that the
calling subscriber shall receive a notification about the call forwarding, the MSC server shall send a notification to the
preceding node.

If the notification is implemented using intermediate tones or announcements the MSC server requests the MGW to

play an announcement/tone to the calling party, as described in sub-clause 14.6, before establishing the call to the
forwarded-to subscriber.

13.4.4.4 Initial Addressing

If the incoming call is to be forwarded the call towards the forwarded-to subscriber is established as for a basic call.
After the possible generation of in-band information has been completed the initial addressing towards the forwarded -to
subscriber is performed as described in the clause 6 for the basic mobile terminating call. If the MSC server supports the
LCLS feature and has received the GCR IE, the LCLS-Negotiation Request IEand LCLS-Configuration-Preference IE
froma preceding node in the IAM it shall then forward the GCR IE and the resulting LCL S-Configuration-Preference
IEand the LCLS-Negotiation Request IE to the succeeding node.

13.4.45 Backward LCLS Negotiation

The procedure specified in sub-clause 6.2.1.2.2 for the intermediate node and in sub-clause 6.1.1.4 for the oMSC server
shall be applied.

13.4.4.6 LCLS Through-Connection

The procedure specified in sub-clause 6.1.1.5 shall be applied.

13.4.4.7 Example

13.4.4.7.1 Connection Model

Figure 13.4.4.7.1.1 shows the network model for Call Forwarding on No Reply (CFNRy).
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The oMSC server seizes one context with two bearer terminations in the oMGW. The bearer termination T1 is used for
the bearer towards the oBSS (calling subscriber) and the bearer termination T2 is used for the bearer towards the GMSC
selected IMGW. The GM SC server seizes one context with two bearer terminations in the IMGW. The bearer
termination T4 is used for the bearer towards the SMSC server selected SMGW and the bearer termination T3 is used for
the bearer towards the preceding oMGW. The sMSC server seizes one context with two bearer terminations in the
SMGW. The bearer termination T5 is used for the bearer towards the GMSC selected iMGW and bearer termination Ts
is used for the bearer towards the sBSS (served subscriber).

After Call Forwarding on No Reply is detected the sMSC server replaces the bearer termination for the served mobile
subscriber Ts with the bearer termination for the forwarded-to subscriber T6 in an existing context in the sSM GW.

The tMSC server seizes one context with two bearer terminations in the tMGW. The bearer termination T7 is used for
the bearer towards the sSMSC selected SMGW and bearer termination T8 is used for the bearer towards the tBSS
(forwarded-to subscriber).

Control plane link which transmits signalling

e e e o o Userplane link path through CN, connected or disconnected

e User plane link which transmits real user plane data within BSS and UEs

User plane link which transmits real user plane data in backward direction
@@= e e= from the CN towards oUE (e.g. announcement/tone, network provided
ring-back tone)

oMSC-S GMSC-S sMSC-S

U BT eV

oMGW

Connection Model 1: Before CFNRy

oMSC-S GMSC-S sMSC-S

Sagap

oMGW

Connection Model 2: After CFNRy, Announcement towards calling party
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oMSC-S GMSC-S sMSC-S tMSC-S
/ oBSS/
tBSS Non LCLS
tUE ol P O O L ! K P
User .
Plane
>< Data T1 Tz T3 T4 T5 T6 T7 Tg
OUE . e e |l 0C /\ @ SleeeeeIC S\ meeeeefl{SC /N »leeeee
oMGW iMGW sMGW tMGW

Connection Model 3: CFNRy, After Answer, Call locally switched

Figure 13.4.4.7.1.1: Connection Model for Call Forwarding on No Reply

13.4.4.7.2 Basic Sequence

Figure 13.4.4.7.2.1 shows the message sequence example for the Call Forwarding on No Reply with a possible
notification to the calling party using an announcement. In the examp le the SMSC server optionally requests the SMGW
to play an announcement and to notify the announcement comp letion, after the bearer to the incoming side has been
established. When the possible announcement has completed the SMSC server requests the establishment of the call and
the bearer towards the forward-to subscriber. This example is based on examples from clause 6.
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|0UE| |oBSS| |oMGW| |0MSC| |iMGW| |GMSC| |s|v|sc| |SMGW| |tMSC| |tUE|

For call establishment towards served subscriber SUE see basic call establishment, figures 6.3.2.1 and 6.3.2.2

1. CFNRYy service active & calling party should
be notified; expiry of no reply condition timer

2. Release termination to s¢rved UE:
Context (sC) | SUB request|(Ts) / SUB reply (Ts)

-
Rl

3. CPG [Generic Notification
indicator = call is diverting]

4. MOD (T5){ play
Context (sC) | announcement / send tone

-
%

5. CPG [Generjic Notification
‘indicator = c4ll is diverting]

6. FACILITY with cgll forwarding
notification

AA

Announcement / Tone

7. NOTIFY (T5): Announcerpent /
Context (sC) | Tone complefed

-

8. IAM [Code¢ List, GCR, LELS-Negotiatig
Request, LCL S-Configuratic n-Preference]

=}

9. For call establishment towards forwarded-to subscriber
tUE see basic call establishment, figure 6.3.2.1

10. APM [SCt, ACLt, LCLE-Negotiation
Response, LCL S‘—Configuratio n-Preference]

11. APM [SCt, ACLt, [LCLS-Negotiation
Response, |LCLS-Configu gtion—Preference]

12. APM [SCt, ACLt, LCL[S-Negotiation
esponse, LCLS‘-Configuration-Preference]

o)

13. For succeeding signalling sequence see Call Forwarding Unconditional, figure 13.4.2.5.2.2 steps 23 - 29. |

Figure 13.4.4.7.2.1: CFNRy, Call establishment flow

The sMSC server determines that call should be forwarded because of the Call Forwarding on No Reply
supplementary service and that notification should be send towards the calling party (0UE).

The sMSC server orders the SMGW to remove the bearer termination (Ts) towards the served mobile
subscriber (in case when the radio resources had already been allocated in the SMGW).

The sMSC server sends the CPG message with the Generic Notification Indicator parameter set to "Call is
diverting".

The sMSC server provides the SMGW with the announcement/tone identification and requests the SMGW to
notify the announcement/tone completion using the Play Announcement or Send Tone procedure.

The GMSC server sends the CPG message with the Generic Notification Indicator parameter set to "Call is
diverting".

The oMSC server notifies the calling user (cUE) about call forwarding.

The sMGW notifies the SMSC server when the announcement/tone is completed using the Announcement
Completed or Tone Completed procedure.

If the SMSC server supports LCLS it may modify the LCLS-Negotiation Request IE and the LCLS-
Configuration-Preference IE before sending the IAM message containing the GCR with the encapsulated
0BSS ID, the LCLS-Negotiation Request IE and the LCLS-Configuration-Preference IE.
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9. When performing further call establishment towards the forwarded-to subscriber see clause 6, the procedure
specified for mobile originating call.

10.  The tMSCserver returns the APM message with the selected codec and if LCLS is supported, the LCLS-
Negotiation Response IE and the LCLS-Configuration-Preference IE.

11.  The sMSCserver transfers the APM message with the LCLS-Negotiation Response IE and the LCLS-
Configuration-Preference IE. If codec modification is required then the sSMSC server includes the codec
related information within the same APM message.

12. The GMSCserver transfers the APM message.

13.  When performing further call establishment see signalling sequence for Call Forwarding Unconditional,
figure 13.4.2.5.2.2, steps 23 -29.

13.4.5 Call Forwarding on mobile subscriber Not Reachable (CFNRc)

13451 General

The incoming call that meets mobile subscriber unreachable shall be forwarded towards the forwarded -to subscriber
without being offered to the served mobile subscriber. The basic call establishment procedures defined in the clause 6
shall be followed for the call towards the forwarded-to subscriber.

13.45.2 Rerouting by HLR

The same handling as for Call Forwarding Unconditional applies.

13.45.3 Rerouting by VLR

The same handling as for Call Forwarding Unconditional applies.

13.5 Call Waiting (CW)

135.1 Principles

The procedures specified for the Call Waiting supplementary service in 3GPP TS 23.205[2] sub-clause 13.6 for BICC
based CS Core Network and in 3GPP TS 23.231 [3] sub-clause 13.6 for SIP-1 based CS Core Network shall be followed

with the following modifications:

- The call establishment and call clearing procedures defined in clauses 6 and 7 shall be applied.

- Ifthe newcall is accepted, the GCR of the new call is sent to the BSS in the ASSIGNMENT procedure
The following sub-clauses describe the additional requirements related to the LCLS functionality when the Call Waiting
supplementary service is activated for the locally switched call.

13.5.2 Accept the new incoming call, the original call is hold

13.5.2.1 General

When new call arrives and is accepted, the GCR and LCLS-Configuration of the local access bearer shall be modified
according to the new call. The MSC Server shall initiate an ASSIGNMENT REQUEST message towards the BSS
including the GCR and LCLS-Configuration of the new call.
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13.5.2.2 Example

13.5.2.2.1 Connection Model

Figure 13.5.2.2.1.1 shows the network model for Call Waiting supplementary service of holding the original call to
accept the new call. Termination T, to Tg is established for original call between UE-A and UE-B. When UE-A and UE-
B have an active call established, UE-C, which is roaming under BSS-B and MSC-B, initiates a new call towards UE-A.
To accept the new call, UE-A holds the call with UE-B and relocates its access bearer for the new call.

After the new call between UE-C and UE-A is established, a new context (C1-2) is seized in MGW -A. The access
bearer termination Tg is moved from C1to C1-2 and a new network bearer towards the iMGW is created (T-). In the
iIMGW, a new context (iC-2) is created with terminations for the bearers with MGW-A (Tg) and with MGW-B (Tg). In
MGW -B, new terminations are created for the access bearer towards UE-C (T1;) and for bearer towards iMGW (T ).

Control plane link which transmits signalling

e e o o o Userplane link path through CN, connected or disconnected

e User plane link which transmits real user plane data within BSS and UEs

@ e e= Announcement/tone

UE-A e

Connection Model 1: Before new call incoming

[ MSC-B ] iMSC MSC-A

q

UE-A e

UE-B=

UE-C=—

Connection Model 2: Incoming call is established, UE-B held, Announcement towards UE-B

Figure 13.5.2.2.1.1: Connection Model for Accept Incoming call, original call is held
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13.5.2.2.2 Basic Sequence

Figure 13.5.2.2.2.1 shows the message sequence example for the acceptance of new call and hold the original one. The
ASSIGNMENT REQUEST message is sent from MSC-A to BSS-A to update the GCR stored within the BSS-A.

| UE-A | | BSS-A | | MGW-A | | Msc-A | |iMGW| | ivsc | | MSC-B| | MGW-B | | BSS-B | | UE-B | UEﬂ

e ——
Call isflocally Swifched /

1. SETUP

2. CALL PRQCEEDING

Y

3. IAM [Codec List, GCR(ipjew), LCLS-Nggotiation
Request, L CLS-Configuration-Preference]
4. 1AM [CGodec List, GICR(new), LCLS-Negotiation h
Request, LCLS;Configuratio h-Preference]

5. UE-A busy, Call
waiting available

6. SETUP

A

7. CALL CONFIRMED

| 8. normal LCLS call establishment procedure between UE-A and UE-C from step 8 to 17 in 6.3.2

9. HOLD.

| 10. The session between UE-A and UE-B is put on hold

11. HOLD ACKNOWLEDGE

A

12.{CONNECT

13. Move acgess side termination:

MOV reques} (T6) / MOV reply (T6)
Context (C1-2) |-

[y
|

14. normal LCLS call establishment procedure between UE-A and UE-C from step 19 in 6.3.2, skipping step 21, 22, 23 and 24.

4— »
\ Call isflocally Switched
— I

Figure 13.5.2.2.2.1: Accept Incoming call, original call is held

1 UE-Csends a SETUP message to the Core Network.
2. MSC-B responds with CALL PROCEEDING message.

3. MSC-B sends the IAM message including supported codecs list, GCR with encapsulated BSS-B ID, LCLS-
Negotiation Request IE and the LCLS-Configuration-Preference IE.

4, iMSC transfers the IAM message to MSC-A.

5. MSC-A determines that UE-A is busy and that call waiting is available.
6. MSC-A sends a SETUP message to UE-A.

7. UE-A responds with CALL CONFIRM message.

8. The normal LCLS call establishment procedures from step 8to 17 in 6.3.2 are applied.
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9. UE-A requests to hold the call with UE-B.

10.  The session between UE-A and UE-B is put on hold. The procedure in 13.6.2.3.2 is applied.

11.  Afterthe session between UE-A and UE-B is put on hold, MSC-A sends the acknowledgement to UE-A.
12. UE-A accepts the incoming call by sending CONNECT message to MSC-A.

13. MSC-A requests the MGW to move the termination T6 to the context of incoming call (C1-2).

14.  The normal LCLS call establishment procedures from step 19 in 6.3.2 are applied, skipping step 21, 22 a,
22h, 23 and 24. BSS-A shall update the GCR and the LCLS-Configuration on receipt of the ASSIGNMENT

REQUEST message for the access bearer.

13.6  Call Hold (CH)

13.6.1 Principles

The procedures specified for the Call Hold supplementary service in 3GPP TS 23.205 [2] sub-clause 13.6 for BICC
based CS Core Network and in 3GPP TS 23.231 [3] sub-clause 13.6 for SIP-1 based CS Core Network shall be followed
with the following modifications:

- The call establishment and call clearing procedures defined in clauses 6 and 7 shall be applied.
- Ifanewcall is established after the original call is held, the MSC shall generate a new GCR for the new call.

The following sub-clauses describe the additional requirements related to the LCLS functionality when the Call Hold
supplementary service is activated for the locally switched call.

13.6.2 Call Hold after Answer, LCLS established

13.6.2.1 Hold Request

When the UE makes a request for the hold function for the locally switched call the MSC server shall request a LCLS
break procedure described in sub-clause 7.2.1.

The MSC server shall request the MGW to interrupt the communication on the bearer by changing the through -
connection of the bearer termination towards the served mobile subscriber to "inactive” or by using the Isolate Bearer
Termination Procedure.

If an announcement is to be applied to the held party the MSC shall apply the procedure for non LCLS call defined in
3GPP TS 23.205 [2] sub-clause 14.6 for BICC based CS Core Network and in 3GPP TS 23.231 [3] sub-clause 14.6 for
SIP-1 based CS Core Network.

If a handover occurs to the UE making the request for the hold function (UE-A) while the party is not intended to be re-
connected locally then the MSC Server shall include LCLS-Connection-Status-Control set to "do not establish LCLS"
in the HO Request message.

13.6.2.2 Retrieval Request

When the UE makes a request to retrieve a held call the MSC server shall stop an announcement that was applied to the
held party. The MSC shall request the MGW to re-establish communication to the held party by changing the through -
connection of the bearer termination towards the served mobile subscriber to be both-way through-connected or by
using the Join Bearer Termination Procedure.

If the call has been successfully negotiated for LCLS and an LCLS break was triggered by the CN the MSC server shall
performa LCLS re-establishment as described in sub-clause 7.3.1.

NOTE: LCLS re-negotiation can occur while the call is on hold or the held call is connected to a new party (ECT)
which may change the LCLS configuration and thus permit or prevent LCLS.
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13.6.2.3 Example

13.6.2.3.1 Connection Model

Figure 13.6.2.3.1.1 shows the network model for Call Hold supplementary service when LCLS was established. The
MSC-B server seizes one context with two bearer terminations in the M GW -B. The bearer termination T1 is used for
the bearer towards the BSS-B and the bearer termination T2 is used for the bearer towards the iIMSC selected iIMGW .
The iIMSC server seizes one context with two bearer terminations in the iIMGW. The bearer termination T4 is used for
the bearer towards the MSC-A server selected M GW-A and the bearer termination T3 is used for the bearer towards the
preceding MGW-B. The MSC-A server seizes one context with two bearer terminations in the MGW -A. The bearer
termination T5 is used for the bearer towards the iMSC selected iM GW and bearer termination T6 is used for the bearer
towards the BSS-A.

Control plane link which transmits signalling

e e e o o Userplane link path through CN, connected or disconnected

e User plane link which transmits real user plane data within BSS and UEs

@ e em» Apnnouncement/tone

iMSC-S MSC-S-A

Non LCLS User Plane
] = ey A N S R R ] R AR

Connection Model 1: Before Call Hold, LCLS established and

Connection Model 3: After Retrieval procedure, LCLS established

[ MSC-S-B ] iMSC-S MSC-S-A

UEA e /N Deeleeleeeeiescseocscsccrscscsccsedosecrscecssscoscasosslocencas -

X Ty T T3 Ty @
UE-B >< _____ R U

Connection Model 2: After Hold procedure, LCLS released; Announcement towards held party

al

Figure 13.6.2.3.1.1: Connection Model for Call Hold
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13.6.2.3.2 Basic Sequence

Figure 13.6.2.3.2.1 shows the message sequence example for the Hold procedure with a possible notification to the held
party using an announcement. In the example the MSC server requests the MGW to play an announcement towards the

held party.

| UE-B |

| BSS-B | |MGW-B| |MSC-B| |iMGW| | iMSC | |MSC-A| |MGW-A| | BSS-A | | UE-A |

e ——
\ Callfis locally Switched 4/(

1. HOLD

2. MSC accepts
HOLD request

3. Release LCLS

For LCLS release procedure initiated by MSC server see the corresponding signalling sequence in sub-clause 7.2.1

<

. FACILITY with call hqgld notification 9. MOD requeést (T5): Play

> < > > < > P

4. MOD requegst (T6): inactiye /
Context (tC) [ MOD reply

-
%

5. CPG [Generic Notification
Indicator = "remote hold"]

6. CPG [Generjic Notification 8. HOLD ACKNOWLEDGE
_Indicator = 'remote hold"

Y

A

Context (tC) | announceme; nt / MOD reply|

-

-
-«

Announcement

8.
9.

Figure 13.6.2.3.2.1: Hold Request on LCLS call

HOLD message is received fromthe UE-A.
The MSC-A server accepts the HOLD request.
The MSC-A server requests a LCLS break procedure described in sub-clause 7.2.1.

The MSC-A server requests the MGW-A to interrupt the communication on the bearer by changing the
through-connection of the bearer termination towards the UE-A to "inactive".

The MSC-A server sends the CPG message with the Generic Notification Indicator parameter set to "remote
hold™ to the iIMSC.

The iIMSC server transfers the CPG message to the MSC-B server.
The MSC-B server sends FACILITY message with the call hold notification to the UE-B.
The MSC-A server informs the UE-A that call hold is accepted with the HOLD ACKNOW LEDGE message.

The MSC-A server requests the MGW-A to play an announcement towards the held party.

Figure 13.6.2.3.2.2 shows the message sequence for the Retrieval procedure.
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|UEB | |[Bss-B| [MGW-B| [MsC-B| |iMGW| [imsC | IMSC-A| |MGW-A| | BSS-A| | UE-A |
< > > >4 o .- P—P

-l Announcement
‘1 . RETRIEVH
2. MSC accepts
RETRIEVE request
3. MOD requgst (T5): Stop
Context (tC) | announcemeht / MOD reply
4. MOD request (T6): sendrecv /
Context (tC) | MOD reply o
5. CPG [Generic Notification |
Indicator =|"remote retrieval"]
B. CPG [Generjc Notification 8. RETRIEVH ACKNOWLEDGE
| 9'cator = "remote retrieval” >
7. FACILITY with call hgld notification
9.LCLS
Re-establishment
For LCLS re-establishment procedure initiated by MSC server see the corresponding signalling sequence in sub-clause 7.3.1
4— _>
\ Call is locally Spwitched /
—— B

Figure 13.6.2.3.2.2: Retrieval Request and LCLS re-establishment

1 RETRIEVE message is received fromthe UE-A.

2. The MSC-A server accepts the RETRIEVE request.

3. The MSC-A server requests the MGW-A to stop an announcement towards the held party.

4. The MSC-A server requests the MGW-A to re-establish communication to the held party by changing the
through-connection of the bearer termination towards the UE-A to be both-way through-connected.

5. The MSC-A server sends the CPG message with the Generic Notification Indicator parameter set to "remote
retrieval” to the iIMSC.

6. The IMSC server transfers the CPG message to the MSC-B server.

7. The MSC-B server sends FACILITY message with the call hold notification to the UE-B.

8. The MSC-A server informs the UE-A that retrieve request is accepted with the RETRIEVE
ACKNOW LEDGE message.

9. If the call has been successfully negotiated for LCLS the MSC-A server requests a LCLS re-establishment

procedure as described in sub-clause 7.3.1.

13.6.3 Call Hold after Answer, LCLS not established

13.6.3.1 Hold Request

When the UE makes a request for the hold function for the non-local call the MSC server shall signal LCLS-
CONNECT_CONTROL message with LCLS-Connection-status-control set to "do not establish LCLS".
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NOTE: this is to avoid the case that the party requesting hold (which is no longer intended to be connected to the
held party) performs a handover into the same BSS and triggers local switching in the BSS.
13.6.3.2 Retrieval Request

When the UE makes a request to retrieve a held call the MSC server shall stop an announcement that was applied to the
held party. The MSC shall request the MGW to re-establish communication to the held party by changing the through-
connection of the bearer termination towards the served mobile subscriber to be both-way through-connected or by
using the Join Bearer Termination Procedure.

If the call has been successfully negotiated for LCLS then MSC server shall signal LCLS-CONNECT_CONTROL
message with LCLS-Connection-status-control set to "connect™. If the BSS established local switching it shall notify the
core network.

13.6.4 Establishment of a new call, the original call is hold

13.6.4.1 General Principle
The call hold procedures and call establishment procedures shall be applied with the following enhancements.

To avoid the local switching between remote parties of the new call and the held call, the new call shall have a different
GCR than the GCR of the original call. During the new call establishment, the MSC server serving the UE which has
the held call and has initiated the new call shall generate a new GCR for the new call.

The MSC server shall use the ASSIGNMENT REQUEST message to update the BSS serving the UE which has the
held call and has initiated the new call with the new GCR and LCLS-Configuration for the new call.

The access bearer is kept unchanged.

13.6.4.2 Assignment Request

During the new call establishment, the MSC server serving the UE which has the held call and has initiated the new call
shall send the Assignment Request message to update the BSS with the new GCR and LCLS-Configuration for the new
call.

On receipt of Assignment Request, the BSS shall save the GCR and LCLS-Configuration in this message.
13.6.5 Retrieval of the held call, ongoing call is on-hold/completed

13.6.5.1 General Principle

When the UE requests to place the new call on hold and retrieve the original call, the MSC server shall initiate normal
call hold procedures as described in sub-clause 13.6.1 for the new call. The MSC server sends the ASSIGNMENT
REQUEST message with the GCR and LCLS-Configuration of the original call to the BSS. The MSC server continues
the retrieval procedure as described in sub-clause 13.6.2.2.

When the UE requests to retrieve the original call after the active session has completed, the MSC server shall send the
ASSIGMENT REQUEST message to the BSS to update the GCR and LCLS-Configuration for the original call. The
MSC server continues the retrieval procedures as described in sub-clause 13.6.2.2.
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13.6.5.2 Example call flow, Retrieval of held call after ongoing call has completed
[ues| [Bss-B] [mews]| [mscB]| [iMew]| [imsc| [msc-a]| [Mew-a][Bssa| [UEa]| [wmscc|[mewc]|Bssc]| [uec]
:—PH« ‘A —- o .- P —

’ There are ongoing session between UE-A and UE-C ‘

’ 1. The session is release ‘

‘2. RETRIEVE

3. MSC accepts
ETRIEVE request

Py

4. ASSIGNMENT REQUESTT
(GCR(held), ,CLS-Conf\g&atlon(held))

5. ASSIGNMENT COMPLETE (LCLS-BSS-
Elalus = "call cannot be locglly switched")

l

6. continues retrieval signalling sequence in sub-clause 13.6.2.3.2 ‘

I I I I I I I I I

Figure 13.6.5.2.1: Retrieval of held call, ongoing call has completed

1 The active session between UE-A and UE-C is released.
2. The RETRIEVE message is sent from UE-A to MSC-A Server.
3. MSC-A server accepts the RETRIEVE request.

4. MSC-A server retrieves the LCLS-Configuration and GCR for the held session and sends the
ASSIGNMENT REQUEST message to BSS-A including the LCLS-Configuration IE and the GCR IE.

5. The BSS-A returns the ASSIGNMENT COMPLET E message with the LCLS -BSS-Status IE indicating "call
not possible to be locally switched".

6. MSC-A server continues the sequence handling described in sub-clause 13.6.2.3.2.

13.7  Multiparty (MPTY)

If LCLS is established for a call it shall be released while the Multiparty (MPTY) service is utilised, see LCLS break
procedure in clause 7.2 of this specification. After MPTY is ended LCLS may be re-established if it is still feasible, see
LCLS re-establishment procedure in clause 7.3 of this specification.

13.8 Closed User Group (CUG)

No impact. There are no LCLS related requirements for the Closed User Group (CUG) service.

13.9  Advice of Charge (AoC)

No impact. There are no LCLS related requirements for the Advice of Charge (AoC) service.

13.10 User-to-User Signalling (UUS)

No impact. There are no LCLS related requirements for the User-to-User Signalling (UUS) service.

13.11 Call Barring Services

No impact. There are no LCLS related requirements for the Call Barring Services.
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13.12 Explicit Call Transfer (ECT)

In order to perform Explicit Call Transfer, if LCLS is established for the first call this will be broken when it is put on
hold as per the procedures specified in sub-clause 13.6. If LCLS is established for the second call then the local
switching of the call shall be released in order to be connected to the held party.

Procedures to establish LCLS for the transferred call are not supported.

13.13 Completion of Calls to Busy Subscriber (CCBS)

No impact. There are no LCLS related requirements for the Completion of Calls to Busy Subscriber (CCBS) service.

13.14 Multiple Subscriber Profile (MSP)

No impact. There are no LCLS related requirements for the Multiple Subscriber Profile (MSP) service.

13.15 Multicall

There are no specific LCLS related requirements for the Multicall service.

NOTE: If LCLS is established for any call as part of the Multicall service, then the local switching of the call will
be released when it is put on hold as per the procedures specified in sub-clause 13.6.

13.16 Calling Name Presentation (CNAP)

No impact. There are no LCLS related requirements for the Calling Name Presentation (CNAP) service.

13.17 Alternate Speech/Fax

LCLS shall not be allowed for the Alternate Speech/Faxcalls.

13.18 Modification of the Access Bearer
During the call establishment phase, the modification of the access bearer procedure shall be performed in accordance

with 3GPP 23.205 [2] for a BICC based CS core network and in accordance with 3GPP TS 23.231 [3] for a SIP-I based
CS core network.

When the call is locally switched, if the MSC Server requires modification of the access bearer, an LCLS Break
procedure as specified in sub-clause 7.2.1 may occur.

13.19 GSM Fax

LCLS shall not be allowed for the GSM Faxcalls.

13.20 Voice group call service (VGCS), Voice broadcast service
(VBS)

LCLS shall not be allowed when the Voice group call service (VGCS) or the Voice broadcastservice (VBS) is utilised.
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14 Interactions with Other Network Features and
Services

14.1  Customised Applications for Mobile network Enhanced
Logic (CAMEL)

No impact. There are no LCLS related requirements for Customised Applications for Mobile network Enhanced logic
(CAMEL).

If LCLS is established for the calland a CAMEL service requires the insertion of Tones/Announcements, the LCLS
procedures for Providing Tones or Announcements shall be applied as specified in sub-clause 14.6.

If LCLS is established for the calland a CAMEL service requires the user-plane to be manipulated within the Core
Network, the LCLS procedures for breaking LCLS shall be applied as specified in sub-clause 7.2.

14.2 IST

No impact. There are no LCLS related requirements for Immediate Service Termination (IST).

14.3  Operator Determined Barring (ODB)

No impact. There are no LCLS related requirements for Operator Determined Barring (ODB).

14.4 DTMF

No impact. There are no LCLS related requirements for DTMF.

If LCLS is established for the call and a DTMF tone is required to be sent to the UE, the LCLS procedures for
Providing Tones or Announcements shall be applied as specified in sub-clause 14.6.

145 OR

No impact. There are no LCLS related requirements for Optimal Routing (OR).

14.6  Providing tones or announcements

146.1 General

Tones or announcements may be applied at any time during the call establishment or mid -call. Also periodic tones may
be applied during the call. Prior to answer, an LCLS compatible call is still connected through the core network and so
any tones or announcements applied at this time are handled as for normal non-LCLS calls.

If a node wishes to apply periodic tones during the call it may either reject the LCLS entirely or may indicate that it
requires send access in a certain direction. This is achieved during the LCLS negotiation phase as described in sub-
clause 4.2.

If the call is established and local switching is performed and at a later point in the call a (G)MSC Server needs to send
a tone or announcement there are two options it may apply:

- performa (G)MSC initiated LCLS break as described in sub-clause 7.2.1 and once the LCLS break is complete
then begin applying the tone or announcement, or

- request temporary send access to the user plane as described in 14.6.2

3GPP



Release 11 163 3GPP TS 23.284 V11.1.0 (2012-12)

If a node (subsequent CN node or BSS) does not support the procedures described for requesting temporary send access
then a full LCLS break shall occur.

14.6.2 Handling of tones or announcements during an LCLS call

14.6.2.1 GMSC Server or intermediate node requiring temporary send access to apply
tone or announcement

A GMSC Server or intermed iate node wishing to insert a tone or announcement may signal LCLS Configuration
Change Request message with LCLS-Configuration-Preference IE setting "Need Send Backward = yes" if it needs to
insert a tone or announcement towards the originating subscriber or "Need Send Forward =yes" if it needs to insert a
tone or announcement towards the terminating subscriber. When GMSC Server sends the LCLS Configuration Change
Request message it shall start LCLS_configuration_modification timer.

NOTE: The (G)MSC Server or intermediate node only needs to signal the LCLS Configuration Change Request
message in the direction in which it wishes to apply the tone or announcement. The other LCLS-
Configuration-Preference IE settings remain unchanged.

When the (G)M SC receives the LCLS Configuration Change Request Acknowledge message it shall stop the
LCLS_configuration_modification timer. If the received LCLS-Configuration-Change Result IE indicates acceptance of
the requested LCLS Configuration change it shall proceed to insert its tone or announcement as per a normal call
handling.

Otherwise, if the received LCLS-Configuration-Change Result IE indicates the requested LCLS Configuration change
is rejected or if the LCLS_configuration_modification timer expires, the (GIMSC Server shall perform an intermediate
node initiated LCLS break as described in sub-clause 7.2.3 and when the LCLS break is complete shall apply the tone
or announcement. On the comp letion of the tone or announcement if LCLS break occurred the LCLS may be re-
established as described in sub-clause 7.3.3.

On completion of the tone or announcement if LCLS break was not required the (G)MSC Server may signal LCLS -
Configuration Change Request message with LCLS-Configuration-Preference IE indicating "Need Send Backward=
no" or "Need Send Forward =no" towards preceding/succeeding node respectively. If the (G)MSC Server sends the
LCLS Configuration Change Request message it shall start the LCLS_configuration_modification timer. At reception
of the LCLS Configuration Change Request Acknowledge message the (G)MSC Server shall stop the
LCLS_configuration_modification timer. If the LCLS_configuration_modification timer expires, the (G)MSC Server
shall perform an intermediate node initiated LCLS break as described in sub-clause 7.2.3.

The appropriate LCLS configurations which result from the new LCLS -Configuration-Preference settings are specified
in Table 4.2.1.1.

14.6.2.2 oMSC Server

An oMSC Server wishing to insert a tone or announcement towards the terminating UE may signal LCLS Configuration
Change Request message with LCLS-Configuration-Preference IE set to "Need Send Forward = yes". When oMSC
Server sends the LCLS Configuration Change Request message it shall start LCLS_configuration_modification timer.

NOTE: The other LCLS-Configuration-Preference settings remain unchanged.

When the oMSC Server receives the LCLS Configuration Change Request Acknowledge message it shall stop the
LCLS_configuration_modification timer. If the received LCLS-Configuration-Change Result IE indicates acceptance of
the requested LCLS Configuration change then it shall proceed to insert its tone or announcement as per a normal call
handling. Otherwise, if the received LCLS-Configuration-Change Result |E indicates the requested LCLS configuration
change is rejected or if the LCLS_configuration_modification timer expires, the oMSC Server shall performa MSC
initiated LCLS break as described in sub-clause 7.2.1 and once the LCLS break is complete then begin applying the
tone or announcement. On the comp letion of the tone or announcement LCLS may be re -established as described in
sub-clause 7.3.1.

On completion of the tone or announcement (without LCLS Break) in the forward direction the oMSC Server may
signal the LCLS Configuration Change Request message to succeeding node with the LCLS-Configuration-Preference
IE indicating "Need Send Forward =no". If the oMSC Server sends the LCLS Configuration Change Request message
it shall start the LCLS_configuration_modification timer. At reception of the LCLS Configuration Change Request
Acknowledge message the oMSC Server shall stop the LCLS_configuration_modification timer. 1f the
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LCLS_configuration_modification timer expires, the oMSC Server shall perform an intermediate node initiated LCLS
break as described in sub-clause 7.2.1.

If the oMSC Server wishes to insert a tone or announcement only towards its locally served UE it does not need to
request any change to the LCLS configuration preferences in the Core Network and may send the LCLS-Connect-
Control message to the oBSS containing the appropriate LCLS-Configuration 1E settings as specified in Table 4.2.1.1
and if supported by the 0BSS, the oMSC, oM GW shall begin applying the tone or announcement. On completion of the
tone or announcement the oMSC shall return the LCLS Configuration to the previous setting.

If the oMSC Server receives LCLS-BSS-Status indicating that the 0BSS does not support the requested LCLS-
Configuration then the oMSC Server shall initiate LCLS Break towards the oBSS and succeeding node, as described in
sub-clause 7.2.1. On completion of the tone or announcement after LCLS Break LCLS may be re -established as
described in sub-clause 7.3.1.

If the oMSC Server receives the LCLS Configuration Change Request message with LCLS-Configuration-Preference
IE indicating "Need Send Backward=yes" it shall send LCLS-Connect-Control message containing the appropriate
LCLS-Configuration IE settings as specified in Table 4.2.1.1 and if supported by the oBSS it shall return the LCLS
Configuration Change Request Acknowledge with a LCLS-Configuration-Change Result I1E indicating success to the
succeeding node.

If the oMSC Server receives LCLS-BSS-Status indicating that the 0BSS does not support the requested LCLS-
Configuration then the oMSC Server shall return the LCLS Configuration Change Request Acknowledge message to
the succeeding node with a LCLS-Configuration-Change Result IE indicating that the request is rejected.

14.6.2.3 tMSC Server

A tMSC Server wishing to insert a tone or announcement towards the originating UE may signal LCLS Configuration
Change Request message with LCLS-Configuration-Preference IE set to "Need Send Backward = yes". When tMSC
Server sends the LCLS Configuration Change Request message it shall start LCLS_configuration_modification timer.

NOTE: The other LCLS-Configuration-Preference IE settings remain unchanged.

When the tMSC Server receives the LCLS Configuration Change Request Acknowledge message it shall stop the
LCLS_configuration_modification timer. If the received LCLS-Configuration-Change Result IE indicates acceptance of
the requested LCLS Configuration change then it shall proceed to insert its tone or announcement as per a normal call
handling. Otherwise, if the received LCLS-Configuration-Change Result IE indicates the requested LCLS

Configuration change is rejected or if the LCLS_configuration_modification timer expires, the tMSC Server shall
performa MSC initiated LCLS break as described in sub-clause 7.2.1 and once the LCLS break is comp lete then begin
applying the tone or announcement (on the completion of the tone or announcement LCLS may be re -established as
described in sub-clause 7.3.1).

If the LCLS Configuration Change Request was successful, on completion of the tone or announcement the tMSC
Server may signal the LCLS Configuration Change Request to the preceding node to return the LCLS configuration
preference to the previously agreed value. If the tMSC Server sends the LCLS Configuration Change Request message
it shall start the LCLS_configuration_modification timer. At reception of the LCLS Configuration Change Request
Acknowledge message the tMSC Server shall stop the LCLS_configuration_modification timer. If the
LCLS_configuration_modification timer expires, the tMSC Server shall perform an intermed iate node initiated LCLS
break as described in sub-clause 7.2.1.

If the tMSC Server wishes to insert a tone or announcement only towards its locally served UE it does not need to
request any change to the LCLS configuration preferences in the Core Network and may send the LCLS-Connect-
Control message to the tBSS containing the appropriate LCLS-Configuration IE settings as specified in Table 4.2.1.1
and if supported by the tBSS it shall begin applying the tone or announcement. On completion of the tone or
announcement the tMSC shall return the LCLS Configuration to the previous setting.

If the tMSC Server receives LCLS-BSS-Status indicating that the tBSS does not support the requested LCLS -
Configuration then the tMSC Server shall initiate LCLS Break towards the tBSS and preceding nodes, as described in
sub-clause 7.2.1.0n comp letion of the tone or announcement after LCLS Break the tMSC Server may may re-establish
LCLS (with the previous LCLS Configuration) as described in sub-clause 7.3.1.

If the tMSC Server receives the LCLS Configuration Change Request message with the LCLS-Configuration-
Preference IE indicating "Need Send Forward =yes" it shall send LCLS-Connect-Control message containing the
appropriate LCLS-Configuration IE settings as specified in Table 4.2.1.1 and if supported by the tBSS it shall return the
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LCLS Configuration Change Request Acknowledge message with a LCLS -Configuration-Change Result IE to the
preceding node.

If the tMSC Server receives LCLS-BSS-Status indicating that the tBSS does not support the requested LCLS -
Configuration then the tMSC Server shall return the LCLS Configuration Change Request Acknowledge message to the
preceding node with a LCLS-Configuration-Change Result |E indicating that the request is rejected.

146.24 BSS
When the BSS receives a LCLS-Connect-Control message containing a LCLS-Configuration IE set to:

- "connected both-way in the BSS and send access DL fromthe Core Network" and it supports this configuration
it shall return LCLS-BSS-Status indicating that the requested LCLS configuration is supported and fromthen on
detect any incoming data packets and insert them in the stream towards the locally served UE.

- "connected both-way in the BSS and send access DL fromthe Core Network, block local DL" and it supports
this configuration it shall return LCLS-BSS-Status indicating that the requested LCLS configuration is supported
and it shall block the local DL path fromthe opposite call leg. When detecting user data packets fromthe Core
Network, the BSS shall insert this user data in the stream towards the locally served UE.

- "connected both-way in the BSS and bi-casted UL to the Core Network and send access DL fromthe Core
Network™ and it supports this configuration it shall return LCLS-BSS-Status indicating that the requested LCLS
configuration is supported. When detecting user data packets fromthe Core Network, the BSS shall insert this
user data in the stream towards the locally served UE and send UL user data to the Core Network.

- "connected both-way in the BSS and bi-casted UL to the Core Network and send access DL fromthe Core
Network, block local DL" and it supports this configuration it shall block the local DL path from the opposite
call leg and return LCLS-BSS-Status indicating that the requested LCLS configuration is supported. Fromthen
on it shall insert the data packets coming fromthe Core Network for that call leg in the stream towards the
locally served UE and send UL user data to the Core Network.

If the BSS does notsupport the requested LCLS-Configuration it shall return LCLS-BSS-Status indicating that the
requested configuration is not supported; the LCLS configuration is kept as it was prior to receiving the LCLS-Connect-
Control message.

14.6.2.5 Example of Playing Mid-Call Announcement/Tone

14.6.2.5.1 Connection Model

Figure 14.6.2.5.1.1 shows the network model where the iIMSC server requests the IMGW to play the
announcement/tone directly on the bearer termination T3 (used towards the preceding oMGW) from which the signal
shall be sent towards the oUE. The bearer termination T4 is used for the bearer towards the succeeding tMGW (i.e.
towards the tUE). Before the start of mid-call announcement/tone procedure the call was locally switched with the
LCLS Configuration set to "connected both-way in the BSS".
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Connection Model 2: Locally switched call, playing of Announcement/tone

Figure 14.6.2.5.1.1: Connection Model, Mid-Call Announcement/tone

14.6.2.5.2 Example Sequence

Figure 14.6.2.5.2.1 shows the message sequence example for providing the oUE with an announcement/tone. In the
example the iIMSC server requests the IMGW to play an announcement/tone and to notify the announcement/tone
completion.
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| oUE | |oBss| [omow| [omsc| [iMew| |ivsc| [tvsc| |wew| |tBSs| | tUE |
| LCLS-Configuration requested from oBSS: "connected both-way in the BSS" |
4— _>
Call is[locally Switched /
I
1. Play announcement/
tone towards oUE
2. LCLS Configuration Change Request: ARM [LCLS-Configuration-Change
?f' LCFS—SQNNECT—CONTROL Request = "LICLS Configurdtion Preference|Modification Request", LCLS-
(LCLS-Configuration = "connected both-way | configuration-Preference: Need Send Backjvard = yes]
in the BS$ and send access|DL from the [**
P Cofe Network")
4. LCLY_CONNECT_CONTROL_ACK
(LCLS-BSS-$tatus = "call is locally switched
with fequested LCLS cqanfiguration")
5. LCLS Configuration Chamnge Request ACK: APM [LCLS-ConfigurationtChange
Result = "LCLS Configuratipn Change request accepted", [LCLS-Configufation-
Preference: Need Send %ckward =yes]
6. MOD{request (T3):
Play announcement/Send Tone
| /| MOD reply | Context (iC)
| ANNOUNCEMENL / tONE o
7. NOTIFY (T3):
Announcemet completed/
Tope completed | Context (iC)
8. LCLS Confliguration Charlge Request: AHM [LCLS-Configuration-Change
Request = "LCLS Configurafion Preference Modification Rpquest”, LCLSH
9.|LCLS_CONNECT| CONTROL | configuration{Preference: Nieed Send Backward = no]
(LCLS-Configuration = "connected both-way |«
in the BSS")
10. LCLY_CONNECT_CONTROL_ACK
(LCLS-BSS-$tatus = "call is locglly switched . . R . .
with fequested LCLS cdnfiguration”) 11. LCLS Cmﬁgurau_on Ch_ nge Request ACK: APM [LCLS-Conflgure_mon-(_:hange
| Result = "LCLS Configuratipn Change requgst accepted", LCLS-Configufation-
Preference: Need Send Backward = no]

Figure 14.6.2.5.2.1: Mid-Call Announcement/Tone Flow

The iIMSC server identifies that mid-call announcement/tone needs to be played towards the oUE.

The IMSC server modifies the LCLS-Configuration-Preference 1E due to the announcement/tone it needs to
play towards the oUE and sends LCLS Configuration Change Request message towards the preceding node
with the LCLS-Configuration-Change Request IE indicating a request to change the LCLS Configuration and
with the modified LCLS-Configuration-Preference IE indicating “"Need Send Backward = yes". When LCLS
Configuration Change Request message is sent the iMSC server starts LCLS_configuration_modification
timer.

NOTE: Othervalues for the initially agreed LCLS-Configuration-Preference IE for receive or send access

are unmodified.

The oMSC server informs the 0BSS the user plane data needs to be provided to the oUE from the CN by
sending the LCLS-Connect-Control message containing LCLS-Configuration IE set to "connected both-way
in the BSS and send access DL from the Core Network".

The oBSS confirms the requested configuration is enabled with the LCLS -Connect-Control Ack message.

The oMSC server confirms the 0BSS is prepared for the reception of announcement/tone by sending the
LCLS Configuration Change Request Acknowledge message with a LCLS-Configuration-Change Result IE
indicating acceptance of the requested LCLS Configuration change.
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6. At reception of the LCLS Configuration Change Request Acknowledge message the iMSC server stops the
LCLS_configuration_modification timer. Since the received LCLS-Configuration-Change Result IE
indicates that requested send access is enabled the iMSC server provides the iM GW with the
announcement/tone identification and requests the iIM GW to notify the announcement/tone completion using
the Play Announcement or Send Tone procedure.

7. The iIMGW notifies the iIMSC server when the announcement/tone is completed using the Announcement
Completed or Tone Completed procedure.

8. The iIMSC server signals to the preceding node the send access is not needed anymore by sending the LCLS
Configuration Change Request message with the LCLS-Configuration-Change Request IE indicating a
request to change the LCLS Configuration and with the LCLS-Configuration-Preference IE indicating "Need
Send Backward =no" and starts LCLS_configuration_modification timer.

9. The oMSC server notifies the 0BSS with the LCLS-Connect-Control message that no user plane data from
the CN will be provided that is the LCLS-Configuration IE is set to "connected both-way in the BSS".

10.  The oBSS replies with the LCLS-Connect-Control Ack message indicating local switching with the
requested LCLS configuration.

11.  The oMSC server confirms the oBSS has returned the LCLS connection to the status prior to the
announcement/tone by sending the LCLS Configuration Change Request Acknowledge message with the
LCLS-Configuration-Change Result IE indicating acceptance of the requested LCLS Configuration change.
At reception of the LCLS Configuration Change Request Acknowledge message the iMSC server stops the
LCLS_configuration_modification timer.

14.6.2.6 Examples with Uplink Bicasting of User Data

14.6.2.6.1 Connection Model

Figure 14.6.2.6.1.1 shows the network model for the locally switched call with bicasting of user data to the Core
Network where the oMSC server requests the oMGW to play the announcement/tone towards the originating UE. The
dashed line in green represents call control signalling. Non-dotted lines represent the bearer carrying real user plane
data: the solid line in turquoise represents the data fromthe originating UE and the solid line in yellow represents the
data from the terminating UE. The solid line in blue represents an announcement played to the originating UE. The
bearer termination T1 is used for the bearer towards the oBSS and the bearer termination T2 is used for the bearer
towards the succeeding iIMGW (i.e. towards the tUE). The announcement is applied directly on the bearer termination
T1 from which the signal shall be sent towards the originating UE.

If the oMSC server requires receiving UL data fromthe originating UE and the terminating UE and was senta LCLS
Configuration Preference IE set to "Need_Receive_Backward =yes; Need_Receive_Forward =yes" to the succeeding
node then when it needs to send the DL data to the originating UE the oMSC server will require from the 0BSS to
connect LCLS with bicasting UL and with DL send access and to block local DL. Connection model 2a is applied when
the 0BSS supports the required LCLS configuration and the announcement is played towards the originating UE.

If the oMSC server requires receiving UL data fromthe originating UE and the terminating UE but was sent the LCLS
Configuration Preference IE set to "Need_Receive_Backward =yes, Need_Receive_Forward = no" to the succeeding
node and was received the LCLS Configuration Preference IE set to "Need_Receive_Forward = no" then it may
configure its oM GW to isolate the access side termination (T1) fromthe network side termination (T 2). When the
0MSC server needs to send the DL data to the originating UE it requests the oBSS to connect LCLS with bicasting UL
and with DL send access. Connection model 2b applies when the 0BSS supports the required LCLS configuration and
then the oBSS inserts the announcement fromthe Core Network towards the originating UE.
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oMSC-S iIMSC-S tMSC-S

0BSS/ \
j EtBS<S ) UL bicasting of User Plahe Data
| [

Connection Model 1: Locally switched call with bicasting of user data to CN

oMSC-S iMSC-S tMSC-S

oBSS/ \
tBSS UL bicasting of User Plahe Data
tUE (— ¢

oUE

Connection Model 2a: Locally Switched Call with Bicasting of User Data to CN and with Blocked
Local DL Data, Playing of Announcement/tone

oMSC-S iMSC-S tMSC-S

oBSS/ \
tBSS UL bicasting of User Plahe Data
tUE
[ VX

oue (= DN

Connection Model 2b: Locally Switched Call with Bicasting of User Data to CN and Isolation of
Access Side, Playing of Announcement/tone

Figure 14.6.2.6.1.1: Connection Model, LCLS with UL Bicasting and Mid-Call Announcement/tone
14.6.2.6.2 Example Sequences with Uplink Bicasting of User Data

Figure 14.6.2.6.2.1 shows the message sequence example for providing the originating UE with an announcement/tone.
In the example the call is locally switched with bicasting of user data to the Core Network. The oMSC server requests
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the oBSS to connect LCLS with bicasting UL and with DL send access and to block local DL. The oMSC server
requests the oMGW to play an announcement/tone and to notify the announcement/tone completion.

|oUE| |oBSS| |0MGW| |o|v|sc| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| | tUE |

Result of LCLS negotiation: LCLS-Negotiation Response = "LCLS is allowed";
LCLS-Configuration-Preference [Need Receive Forward = yes; Need Receive Backward = yes"];
LCLS-Configuration requested from 0BSS: "connected both-way in the BSS and bi-casted UL to CN"

<= T
\ Call is locally Switched /
_/

1. Play
announcement/
tone towards oUE

2. LCLS_CONNEC[_CONTROL
(LCLS-Corffiguration = "connected bgth-way in the
BSS and hi-casted UL to CN and sepd access DL
from CN, blpck local DL")

-
%

3. LCLS_CQNNECT_CONTROL_ACK (LCLS-BSS-
Status F "call is locally switched with requested
LCLS gonfiguration")

[y
>

4. MOD|request (T1):
Play announcemen}/Send Tone /
_MOD reply

Context (0C)

-

-} Announcement / tone

5. NOTIFY (T1): Announcement

completed/ Tone completed
P P »| Context (oC)

-
-

6. LCLS_CONNECT_CONTROL
(LCLS-Configuration = "connected bgth-way in the
BSS pand bi-casted UL to the Core Network")

7.LCLS_CONNECT_CONTROL_ACK (LCLS-BSS-
Status 7 "call is locally switched with requested
LCLS configuration")

Figure 14.6.2.6.2.1: Mid-Call Announcement/Tone Flow with Block Local Data Request

1 The oMSC server identifies that mid-call announcement/tone needs to be played towards the oUE.

2. The oMSC server informs the 0BSS the user plane data needs to be provided to the oUE from the CN by
sending the LCLS-Connect-Control message containing LCLS-Configuration IE set to "connected both-way
in the BSS and bi-casted UL to the Core Network and send access DL fromthe Core Network, block local
DL".

3. The oBSS confirms the requested configuration is enabled with the LCLS -Connect-Control Ack message.

4 At reception of the LCLS-Connect-Control Ack message indicating that requested LCLS configuration is
supported the oMSC server provides the oMGW with the announcement/tone identification and requests the
oMGW to notify the announcement/tone completion using the Play Announcement or Send Tone procedure.

5. The oMGW notifies the oMSC server when the announcement/tone is completed using the Announcement
Completed or Tone Completed procedure.

6. The oMSC server notifies the 0BSS with the LCLS-Connect-Control message that DL send access is no
longer needed that is the LCLS-Configuration IE is set to "connected both-way in the BSS and
bi-casted UL to the Core Network".
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7. The oBSS replies with the LCLS-Connect-Control Ack message indicating local switching with the
requested LCLS configuration.

14.6.2.6.3 Example Sequence when Access Side Termination is isolated in MGW

Figure 14.6.2.6.3.1 shows the message sequence example for providing the originating UE with an announcement/tone.
Since other CN nodes didn't requested receiving UL data from the originating UE the oMSC server may configure its
oMGW to isolate the access side termination fromthe network side termination. In the example the oMSC server
requests the oMGW to play an announcement/tone and to notify the announcement/tone completion.

|oUE| |oBSS| |0MGW| lomsc| |imow]| |imsc | |tMSC| | tMGw | |tBSS| | tUE |

Result of LCLS negotiation: LCLS-Negotiation Response = "LCLS is allowed";
LCLS-Configuration-Preference [Need Receive Forward = no; Need Receive Backward = yes"];
LCLS-Configuration requested from 0BSS: "connected both-way in the BSS and bi-casted UL to CN"

| e s
\ Call is locally Switched /

1. Play
announcement/ tone
towards oUE

2. MOV feguest (T1) / MOV reply | Context (Cs) '
| »| Isolate bearef termination !

3. LCLS[ CONNECT_CONTROL
(LCLS-Configuration = cqnnected both-way in the
BSS and b|-casted UL to the CN and send access
DL from the CN)

-
-«

4. LCLS_CONNECT_CONTROL_ACK (LCLS-BSS-
Status 4 "call is locally|switched with requested
LCLS configuration)

5. MOD request (T1):
Play announcementYSend Tone / MOD reply
-

.
| Lo

4_- Announcement / toNce———

6. NOTIFY (T1): Announcement
conppleted/ Tone completecl

-
-5

7. LCLS| CONNECT_CONTROL
(LCLS-Configuration 9 "connected both-way in

the BSS aﬂd bi-casted UYL to the Core Network™)

8. LCLS_CONNECT_CONTROL_ACK (LCLS-BSS-
Status q "call is locally|switched with requested
LCLS configuration'z

| .
i 9. MOV fleguest (T1) / MOV reply | Context oC !
| »| Join Bearer Termination '

Figure 14.6.2.6.3.1: Mid-Call Announcement/Tone Flow when Access Side Termination is Isolated in

MGW
1 The oMSC server identifies that mid-call announcement/tone needs to be played towards the oUE.
2. If the LCLS negotiation indicated that any succeeding node does not require the UL data fromthe oUE then

the oMSC server requests the oMGW to isolate the access side termination T1 fromthe network side
termination T2.

NOTE 1. the MOVE command (Isolate Bearer termination procedure) is not required if T1 has been
already moved fromthe context oC during the call establishment procedure.
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NOTE 2: The MSC server can also use the Change Through-Connection procedure and requests the MGW
to change the through-connection of the bearer to inactive instead of using of the Isolate Bearer
termination procedure, see 3GPP TS 23.205 [2].

3. The oMSC server informs the 0BSS the user plane data needs to be provided to the oUE from the CN by
sending the LCLS-Connect-Control message containing LCLS-Configuration IE set to "connected both-way
in the BSS and bi-casted UL to the Core Network and send access DL fromthe Core Network".

4. The oBSS confirms the requested configuration is enabled with the LCLS -Connect-Control Ack message.

5. At reception of the LCLS-Connect-Control Ack message indicating that requested LCLS configuration is
supported the oMSC server provides the oMGW with the announcement/tone identification and requests the
oMGW to notify the announcement/tone completion using the Play Announcement or Send Tone procedure.

6. The oMGW notifies the oMSC server when the announcement/tone is completed using the Announcement
Completed or Tone Completed procedure.

7. The oMSC server notifies the 0BSS with the LCLS-Connect-Control message that DL send access is no
longer needed that is the LCLS-Configuration IE is set to "connected both-way in the BSS and bi-casted UL
to the Core Network".

8. The oBSS replies with the LCLS-Connect-Control Ack message indicating local switching with the
requested LCLS configuration.

9. The oMSC server may send to the oMGW request to move the access side termination T1 to context o C with
the network side termination T2.

NOTE 3: Steps 9is optional and not needed if step 2 is not performed.

NOTE 4: Ifthe MSCserver has used the Change Through-Connection procedure in step 2 instead of the
Isolate Bearer termination procedure then the MSC server will use the Change Through -
Connection procedure to request the MGW to change the throug h-connection of the bearer to be
both-way through-connected.

14.7  Global Text Telephony

LCLS shall not be allowed for Global Text Telephony.

14.8 Emergency Calls

LCLS shall not be allowed for Emergency Calls.

14.9  Subscriber and equipment trace

No impact. There are no LCLS related requirements for Subscriber and Equipment Trace.

14.10 Customized Alerting Tone

14.10.1 Audio CAT

No impact. There are no LCLS related requirements for Audio CAT.

14.10.2 Multimedia CAT

LCLS shall not be allowed for multimedia calls.
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14.11 Tandem Free Operation (TFO)

No impact. There are no LCLS related requirements for Tandem Free Operation (TFO).

LCLS may be activated for calls that use TFO, but the TFO operation is interrupted for the time that the call is locally
switched. If LCLS is broken in the middle of a call, the TFO operation may resume, if still applicable.

14.12 Transcoder Free Operation (TrFO)

No impact. There are no LCLS related requirements for Transcoder Free Operation (TrFO).

14.13 CS Data Calls

LCLS shall not be allowed for CS Data Calls.

14.14 RTP Multiplexing

No impact. There are no LCLS related requirements for RTP Multiplexing.

15 Tunnelling

The tunnelling procedures shall be applied in accordance with 3GPP TS 23.205 [2].

16 Messages/Procedures and their contents

16.1  Messages between (G)MSC servers

16.1.1 General

The BICC messages between (G)MSC servers on Nc interface are specified in 3GPP TS 23.205[2]. The SIP methods
and corresponding responses that shall be supported between (G)M SC servers on Nc interface are specified in

3GPP TS 29.231 [10]. The LCLS related information exchanged in these messages and encapsulated in the
corresponding SIP messages is specified below and in 3GPP TS 29.205 [6].

The MAP messages used for inter-MSC handover between Anchor and Target MSC-Server (E-interface) are specified
in 3GPP TS 23.205 [2] and 3GPP TS 23.009[9]. The LCLS related information exchanged in these messages is
specified below and in 3GPP TS 29.002 [12].

16.1.2 Initial Address

Table 16.1.2.1 indicates the LCLS related information which is exchanged between the MSC servers in the Initial
Address (BICC: IAM or SIP-1: INVITE request with encapsulated ISUP IAM) message. Only the Information Elements
required by LCLS are shown.
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Table 16.1.2.1: LCLS related information in Initial Address message
. Information
Message | Information element . A
Message di . element Information element description
irection name )
required
Initial Address Forward | Global Call Reference C This information element identifies the call.
(BICC:1AMor This information element shall be included
SIP-I: INVITE when LCLS is supported in the core network.
[TAM]) LCLS-Negotiation C This information element indicates the initial
Request negotiation request and LCLS pemissions.
This information element shall be included
when LCLS is supported in the core network.
LCLS-Configuration- C This information element indicates the LCLS

Preference

configuration preference while LCLS is
established. This information elementshall
be included when LCLS is supported in the
core network.

16.1.3 Answer

Table 16.1.3.1 indicates the LCLS related information which is exchanged between the MSC servers in the Answer
(BICC: ANM or SIP-1: 200 OK final response to initial INVITE request with encapsulated ANM) message. Only the
Information Elements required by LCLS are shown.

Table 16.1.3.1: LCLS related information in Answer message

. Information
Message | Information element . A
Message . . element Information element description
direction name :
required
Answer Backward LCLS-Status C This infoomation element identifies the LCLS
(BICC: ANMor connection status. This information element
SIP-I: 200 OK- shall be included when LCLS is negotiated in
INVITE [AN M]) the core network.

16.1.4 Bearer and Codec Information

Table 16.1.4.1 indicates the LCLS related information which is exchanged between the MSC servers in the Bearer and
Codec Information (BICC: APM) message. Only the Information Elements required by LCLS are shown.

Table 16.1.4.1: LCLS related information in Bearer and Codec Information message

. Information
Message | Information element . L
Message : . element Information element description
direction name -
required
Bearer and Codec | Backward LCLS-Negotiation (0] This information element indicates the initial
Information Response negotiation response. This information
(BICC: APM element shall be included when the APMis
related to LCLS negotiation in Bearer and
Codec Information messages and LCLS is
supported in the core network.
LCLS-Configuration- Cc This information element indicates the LCLS
Preference configuration preference while LCLS is
established. This IE shall be included if the
LCLS-Negotiation Response is included.

16.1.5 Backward LCLS Negotiation

Table 16.1.5.1 indicates the LCLS related information which is exchanged between the MSC servers in the LCLS
Negotiation (BICC: APM; SIP-I: 183 Session Progress provisional response with encapsulated APM) message or in the
Address Complete (BICC: ACM; SIP-1: 183 Session Progress provisional response with encapsulated ACM) message
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orin the Call Progress (BICC: CPG; SIP-1: 183 Session Progress provisional response with encapsulated CPG)
message. Only the Information Elements required by LCLS are shown.

Table 16.1.5.1: LCLS related information in the LCLS Negotiation message

. Information
Message | Information element . A
Message : . element Information element description
direction name .
required
LCLS Negotiation | Backward LCLS-Negotiation M This information element indicates the initial
(BICC: AP M; Response negotiation response.
SIP-I: 183 Session LCLS-Configuration- M This information element indicates the LCLS
Progress [APM)]) Preference configuration preference while LCLS is
established.

Table 16.1.5.2: LCLS related information in the Address Complete message

. Information
Message | Information element . A
Message direction name element Information element description
required
Address Complete | Backward LCLS-Negotiation (0] This information element indicates the initial
(BICC: ACM; Response negotiation response.
SIP-I: 183 Session LCLS-Configuration- C This information element indicates the LCLS
Progress [ACM]) Preference configuration preference while LCLS is
established. This IE shall be included if the
LCLS-Negotiation Response is included.

Table 16.1.5.3: LCLS related information in the Call Progress message

. Information
Message | Information element . -
Message . i element Information element description
direction name -
required
Call Progress Backward LCLS-Negotiation (@] This information element indicates the initial
(BICC: CPG; Response negotiation response.
SIP-I: 183 Session LCLS-Configuration- C This information element indicates the LCLS
Progress [CPG]) Preference configuration preference while LCLS is
established. This IE shall be included if the
LCLS-Negotiation Response is included.

16.1.6 Change of LCLS Configuration

Table 16.1.6.1 indicates the LCLS related information which is exchanged between the MSC servers in the LCLS
Configuration Change Request (BICC: APM or SIP-I: INFO request with encapsulated APM) messages.

Table 16.1.6.1: LCLS related information in the LCLS Configuration Change Request message

. Information
Message | Information element . -
Message . . element Information element description
direction name .
required
LCLS Both LCLS-Configuration- M This information element indicates a request
Configuration Change Request to change the requested LCLS configuration
Change Request preference.
(BICC: APM or LCLS-Configuration- M This information element indicates the LCLS
SIP-I: INFO [APM] Preference configuration preference to be changed to.
LCLS Both LCLS-Configuration- M This information element indicates If the
Configuration Change Result LCLS Configuration Change Requestis
Change Request accepted or not.
Acknowledge LCLS-Configuration- M This information element has the same value
(BICC: APM or Preference as in LCLS Configuration Change Request.
SIP-I: INFO [APM]
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Table 16.1.7.1: LCLS related information in LCLS Status update message

Message | Information element Information . A
Message . . element Information element description
direction name .
required
LCLS Status Both LCLS-Status M This information element indicates the LCLS
update connection status. This information element
(BICC: APM or shall be included when LCLS connection
SIP-I: INFO status has changed in the BSS.
[APM])

16.1.8 Change of LCLS Status

Table 16.1.8.1 indicates the LCLS related information which is exchanged between the MSC servers in the LCLS
Status Change Request (BICC: APM or SIP-1: INFO request with encapsulated ISUP APM) messages.

Table 16.1.8.1: LCLS related information in LCLS Status Change Request message

. Information
Message | Information element . A
Message direction name elem_ent Information element description
required
LCLS Status Both LCLS-Status-Change M This information element indicates a request
Change Request to change the LCLS connection status in the
(BICC: APM or BSS.
SIP-I: INFO
[APM])
LCLS Status Both LCLS-Status-Change M This information element has the same value
Change Request as in the LCLS-Status-Change-Request
Acknowledge message.
(BICC: APM or Result Code M This information element indicates if the
SIP-I: INFO LCLS Status Change request is accepted or
[APM]) not.
NOTE
NOTE: Arequestto break LCLS shall not be rejected.

16.1.9 MAP_PREPARE_HANDOVER Request

Table 16.1.9.1 indicates the LCLS related information which is exchanged between the Anchor MSC-Server and the
Target MSC-Server (E-interface) in the MAP_PREPARE_HANDOVER Request message.
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Table 16.1.9.1: LCLS related information in MAP-Prepare-Handover Request message

. Information
Message | Information element . A
Message di . element Information element description
irection name )
required
MAP_PREPARE_ From LCLS GCR C This information element identifies the call.
HANDOVER Anchor This information element shall be included
Request MSC- when LCLS is supported in the core network.
Server to LCLS-Negotiation Cc This information element indicates request for
Target Request LCLS. This information elementshall be
MSC- included when LCLS is supported in the core
Server network.
LCLS-Configuration- C This information element indicates the LCLS
Preference configuration preference while LCLS is
established. This information elementshall
be included when LCLS is supported in the
core network.

16.2  Procedures between (G)MSC server and MGW

The (G)MSC server and M GW procedures shall be performed in accordance with 3GPP 23.205 [2] for a BICC based
CS core network and in accordance with 3GPP TS 23.231[3] fora SIP-I based CS core network.

16.3 Messages between MSC server and BSS

16.3.1 General

The procedures used on the Base Station System (BSS) to Mobile -services Switching Centre (MSC) interface for
control of GSM services are specified in 3GPP TS 48.008 [7]. The LCLS related information exchanged in these
procedures is specified below.

16.3.2 Assignment Procedure between MSC-Server and BSS

Table 16.3.2.1 indicates the LCLS related information which is exchanged between the MSC server and the BSS in the
BSSMAP Assignment Procedure. Only the Information Elements required by LCLS are shown.
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Table 16.3.2.1: LCLS related information in Assignment Procedure

Information
element Information element description
required

Message | Information element

Procedure . i
direction name

Assignment From Global Call Reference C This information element identifies the call.

Request MSC-S This information element shall be included if
local switching is requested by the MSC
server.

LCLS-Configuration C This information element indicates the LCLS
connection preference which shall persistin
the BSS while LCLS is established. This
information element shall be included if local
switching is requested by the MSC server.

LCLS-Connection- C This information element indicates to BSS

Status-Control whether itis pemitted to locally through-
connect the call. This information element
shall be included if local switching is
requested bythe MSC server and when the
Assignment Request message is sent after
Answer.

LCLS-Correlation-Not- O This information element indicates to the BSS
Needed that call correlation is not needed.

This information element shall be sentif the

MSC-Server has detected that the call is not

an Intra-BSS call or an Intra-network call.

Assignment From BSS LCLS-BSS-Status Cc This information element notifies CN of the

Complete LCLS connection status in the BSS. This
information element shall be included if BSS
supports LCLS and both Global Call
Reference IE and LCLS-Configuration IE
were included in the ASSIGNMENT
REQUEST message.

16.3.3 Handover Request Procedure between MSC-Server and BSS

Table 16.3.3.1 indicates the LCLS related information, which is exchanged between the MSC server and the BSS in the
BSSMAP Handover Request Procedure. Only the Information Elements required by LCLS are shown.
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Table 16.3.3.1: LCLS related information in Handover Request Procedure

Procedure

Message
direction

Information element
name

Information
element
required

Information element description

Handover Request

From
MSC-S

Global Call Reference

C

This information element identifies the call.
This information element shall be included if
local switching is requested by the MSC
server.

LCLS-Connection-
Status-Control

This information element indicates to BSS
whether itis pemitted to locally through-
connect the call. This information element
shall be included if local switching is
requested by the MSC server.

LCLS-Configuration

This information element indicates the LCLS
connection preference which shall persistin
the BSS while LCLS is established. This
information element shall be included if local
switching is requested by the MSC server.

Handover Request

Ackknowledge

From BSS

LCLS-BSS-Status

This information element notifies CN of the
LCLS connection status in the BSS. This
information element shall be included if BSS
supports LCLS and Global Call Reference IE,
LCLS-Configuration IE and LCLS-
Connection-Status-Control IE were included

in the HANDOVER REQUEST message.

16.3.4 Handover Complete Procedure between MSC-Server and BSS

Table 16.3.4.1 indicates the LCLS related information, which is exchanged between the MSC server and the BSS in the
BSSMAP Handover Complete Procedure. Only the Information Elements required by LCLS are shown.

Table 16.3.4.1: LCLS related information in Handover Request Procedure

. Information
Message | Information element . -
: : element Information element description
Procedure direction name -
required
Handover From BSS LCLS-BSS-Status C This information element notifies CN of the
Complete LCLS connection status in the BSS. This

information element shall be included if BSS
supports LCLS and if local switching was
previously requested for this call leg by the
MSC server.

16.3.5 Handover Performed Procedure between MSC-Server and BSS

Table 16.3.5.1 indicates the LCLS related information, which is exchanged between the MSC server and the BSS in the
BSSMAP Handover Performed Procedure. Only the Information Elements required by LCLS are shown.
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Table 16.3.5.1: LCLS related information in Handover Request Procedure

. Information
Message | Information element . A
} . element Information element description
Procedure direction name .
required

Handover From BSS LCLS-BSS-Status C This information element notifies CN of the

Performed LCLS connection status in the BSS. This
information element shall be included if BSS
supports LCLS and if local switching was
previously requested for this call leg by the
MSC server.

16.3.6 Internal Handover Command Procedure between MSC-Server and

BSS

Table 16.3.6.1 indicates the LCLS related information, which is exchanged between the MSC server and the BSS in the
BSSMAP Internal Handover Command Procedure. Only the Information Elements required by LCLS are shown.

Table 16.3.6.1: LCLS related information in Internal Handover Command Procedure

Message | Information element | Information Information element description
Procedure direction name element
required
Internal Handover From LCLS-Connection- C This information element indicates to BSS
Command MSC-S Status-Control whether itis pemitted to locally through-

connect the call. This information element
shall be included if local switching is
requested bythe MSC server, and LCLS-
Connection-Status-Control indicating
"Connect" has not previously been sentto the

BSS for this particular call leg.

16.3.7 LCLS Connection Procedure between MSC-Server and BSS

Table 16.3.7.1 indicates the LCLS Connection Procedure and related information, which is exchanged be tween the
MSC server and the BSS. Only the Information Elements required by LCLS are shown.

Table 16.3.7.1: LCLS Connection Procedure between MSC-Server and BSS
. Information
Message | Information element . .
Procedures . . element Information element description
direction name .
required
LCLS-Connect- From LCLS-Connection- (@) This information element indicates to BSS
Control MSC-S Status-Control whether itis pemitted to locally through-
connect the call.
LCLS-Configuration (@] This information element indicates the LCLS-
Configuration.
LCLS Connect From BSS LCLS-BSS-Status M This information element notifies CN of the

Control Ack

LCLS connection status in the BSS.

16.3.8 LCLS Notification Procedure between MSC-Server and BSS

Table 16.3.8.1 indicates the LCLS Notification Procedure and related information, which is exchanged between the
MSC server and the BSS. Only the Information Elements required by LCLS are shown.
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Table 16.3.8.1: LCLS Notification Procedures between MSC-Server and BSS

. Information
Message | Information element . A
Procedures . . element Information element description
direction name .
required
LCLS-Notification | From BSS LCLS-BSS-Status C This information element notifies CN of the

LCLS connection status in the BSS. This
information element shall be included when
BSS changes the LCLS connection status.

LCLS-Break-Request C This information element indicates if the
LCLS break request is ordered from CN. This
information element shall be included when
BSS requests to disconnect local switching.

NOTE: Onlyone ofthose IE shall be presentin the LCLS Notification message.

17 Bearer Redirect

Bearer Redirect mechanisms within BICC based CS core network may be applied as specified in 3GPP TS 23.205 [2].

Bearer Redirect is not supported within SIP-1 based CS core network, see 3GPP TS 23.231 [3].

18 (G)MSC MGW Tandeming

It is FFS the impacts to (GMSC M GW Tandeming procedure as specified in 3GPP TS 23.205 [2].

19 Timers

The Timers as defined for a BICC based CS Core Network shall be applied as defined in 3GPP TS 23.205 [2].
The Timers as defined for a SIP-I based CS Core Network shall be applied as defined in 3GPP TS 23.231 [3].

In addition to the timers mentioned above Table 19.1 defines new timers for LCLS.

Table 19.1: LCLS specific timers

Timer identity Timer value Timer started Timer stopped Timer expiry
LCLS_configuration 5-30 When the core network node When the initiating node [The LCLS Break
_modification seconds |which initiates LCLS receives the LCLS procedure is started.

Configuration Preference Configuration Change
Modification procedure sends the [Request Acknowledge
LCLS Configuration Change message.

Reguest message.

20 Multiple Realms

The principles for multiple 1P realms shall be applied as defined in 3GPP TS 23.205 [2].
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Annex A (informative):
Case studies for LCLS Negotiation

AnnexA provides examples of LCLS negotiation in the CN and LCLS configuration in the BSS. The examples also
illustrate optional isolation scenarios and the change of the initial set of preferences during LCLS negotiation.

Al oMSC LCLS-Negotiation handling when receiving UL bicast and
sending DL data

Case study 1: If the oMSC server requires receiving UL data fromthe terminating UE and sending DL data to the
originating UE then it shall perform one of the following:

- send LCLS-Negotiation (request) set to "LCLS-Not-Allowed" or;

- send LCLS-Negotiation (request) set to "Need_Receive Backward = Yes, Need_Send_Backward = Yes", set
LCLS-Configuration IE to "connected both-way in the BSS and send access DL fromthe Core Network, block
local DL" on the originating call leg (as shown in Figure X.1.1). If the BSS supports this configuration then
LCLS will be allowed; otherwise LCLS will not be permitted.

NOTE 1: On the terminating leg the LCLS configuration IE is set to "connected both-way in the BSS and bi-cast
UL to the Core Network" by the tMSC.

LCLS-Negotiation LCLS-Negotiation
UL data (Need Receive (Need Receive
requested from Backward, Need ~——————~  Backward, Need
tUE MSC-S-o0 |Send Backward)| MSC-S-I | sendBackward) | MSC-S-t
V]
4 4
. Al
ECLS—Negotlatlor é i LCLS-Negotiation <:\l—;:>
(Need Receive (Need Receive
Backward, Need Backward, Need

Send Backward) Send Backward)

o0 o o
Option with LCLS-Configuration
|E to "connected both-way in
the BSS and send access DL
from the Core Network, block
local DL"

Local DL data
blocked by
BSS

UE-o UE-t

Figure A.1.1: oMSC requesting UL data from tUE plus sending DL data to oUE

Case study 2: If the oMSC server requires receiving UL data fromthe originating UE it shall either:

- send LCLS-Negotiation (request) set to "Need_Receive Forward = Yes" and set LCLS-Configuration IEto
"connected both-way in the BSS and bi-cast UL" on the originating call leg after confirmation (as shown in
Figure X1.2). If the BSS supports this configuration then LCLS will be allowed; otherwise LCLS will not be
permitted. The data in the forward direction is passed to the tBSS due to the result of LCLS negotiation process
on the originating call leg.

NOTE 2: On the terminating leg the LCLS configuration IE is set to "connected both-way in the BSS" if LCLS
connection preference that is negotiated through the Core Network only requires UL data fromthe oUE
as shown in Figure X1.2. For the requested LCLS configuration on the terminating call leg the tBSS does
not expect to receive any user data fromthe Core Network but is specified to discard if received.
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LCLS-Negotiation
(Need Receive

SV
MSC-S-0 | Forward=yes), | MSC-S-I MSC-S-t

UL data @ @/ \_

requested
from oUE

N

-

Local User Plane Data BSS-1/
BSS-2 x
()
e o o

UE-o UE-t

Figure A.1.2: oMSC requesting UL data from oUE indicated in LCLS-Negotiation

- Inorderto avoid the forwarding of the data in the forward direction to the tM GW the oMSC can send LCLS-
Negotiation (request) to the succeeding node set to "Need_Receive_Forward = No" and if it does not receive
"Need_Receive_Forward = Yes" in the LCLS-Negotiation (response) then it may configure its MGW to isolate
the network side termination from the access side termination (as shown in Figure X.1.3).

LCLS-Negotiation

(Need Receive /~ N\
MSC-S-o Forward=no) | MSC-S-I R MSC-S-t
L4
Al
UL data \_ J
T;._X'_?E T,

-~

requested
from oUE

e 6 o o o o
~
e o o o o o oo

User Plane (connection)
/ .
Option with

Local User Plane Data BSS-1/
BSS-2
o o
Need_Receive_Forward = No:

Isolate access side termination UE-o UE-t
from network side termination

Figure A.1.3: oMSC requesting UL data from oUE not indicated in LCLS-Negotiation
- Ifthe initial setting "Need_Receive_Forward = No" is overwritten by a succeeding Core Network node and the

0MSC server receives "Need_Receive_Forward = Yes" in the LCLS-Negotiation (response) then it shall
configure its MGW to be bothway through-connected (as shown in Figure X.1.4).
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LCLS-Negotiation

(Need Receive /7~ \

MSC-S-o Forward=no) | MSC-S-| MSC-S-t
¢ 4
UL data < ¢ —
- iati LCLS-Negotiation

requested from _JLCLS-Negotiatior :
o?JE by oMSC (Need Receive i (Need Receive
& (iMSC and/or Forward=yes) Forward=yes)

tMSC)

Result of LCLS-Negotiation

Local User Plane Data BSS-1/
BSS-2 x
()
Need_Receive_Forward = yes:

oMGW bothway through UE-o UE-t
connected

Figure A.1.4: UL data requested from oUE by iMSC/tMSC, oMGW bothway through -connected

Case study 3: If the oMSC server receives a LCLS-Negotiation (response) set to “"Need_Send_Backward = Yes™ and
"Need_Receive_Backward = Yes" (succeeding node of the oMSC server requires to send data to the oUE and to receive
data from the tUE) then it shall perform one of the following:

- send an LCLS-Negotiation (request) set to "LCLS-Not-Allowed" or;

- set the LCLS-Configuration IE to "connected both-way in the BSS and send access DL from the Core Network,
block local DL" on the originating leg (as shown in Figure X.1.5).
If the BSS supports this configuration then LCLS will be allowed and the requested LCLS configuration will be
confirmed; otherwise LCLS will not be permitted.

NOTE 3: On the terminating leg the LCLS configuration IE is set to "connected both-way in the BSS and bi-cast
UL to the Core Network™ by the tMSC.
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UL data
requested from
LCLS-Negotiation iz

(Need Receive

LC LS—Negotiation/—\ Backward, Need

MSC-S-o R MSC-S-I Send Backward) MSC-S-t
@ ¢ @ : @
LCLS-Negotiation LCLS-Negotiation
(Need Receive — (Need Receive
Backward, Need Backward, Need

Send Backward)

/ _‘/_. Tz. [ ]

Send Backward)

User Plane (connection)

Local User Plane Data BSS-1/
M BSS-2

Local DL data
blocked by
BSS

Option with LCLS-Configuration
|E: "connected both-way in the
BSS and send access DL from
the Core Network, block local

DL"

UE-o UE-t

Figure A.1.5: iMSC requesting UL data from tUE plus sending DL data to oUE

A.2 tMSC LCLS-Negotiation handling when receiving UL bicast and
sending DL data

Case study 1: If the tMSC server receives LCLS-Negotiation (request) with "Need_Send_Forward = Yes" and
"Need_Receive_Forward = Yes" then it shall either:

- return LCLS-Negotiation (response) set to "LCLS-Not-Allowed" or;

- return LCLS-Negotiation (response) with value "Need_Send_Forward = Yes" and "Need_Receive_Forward =
Yes" and set LCLS-Configuration 1Eto "Send Access DL, block local DL" (as shown in Figure X.2.1). If the
BSS supports this configuration then LCLS will be allowed; otherwise LCLS will not be permitted.

NOTE 1: On the originating leg the LCLS configuration IE is set to "connected both-way in the BSS and bi-cast
UL to the Core Network" by the oMSC.
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UL data
requested
from oUE

LCLS-Negotiation
(Need Receive

LCLS-Negotiation/™ Forward, Need

MSC-S-0 MSC-S-| Send Forward) | MSC-S-t
¢ ¢ —
'CLS-Negotiatior '\ LCLS-Negotiation

(Need Receive (Need Receive
Forward, Need Send Forward, Need Send
Forward) Forward)

User Plane (connection)

Local User Plane Data BSS-1/

2 § BSS-2

Local DL data
blocked by
BSS

ption with LCLS-
Configuration IE: "Send
UE-o UE-t Access DL, block local DL"

Figure A.2.1: iIMSC requesting UL data from oUE and sending DL data to tUE

Case study 2: If the tMSC server requires sending DL data to the terminating UE and receives LCLS-Negotiation
(request) with "Need_Receive_Forward = Yes" and "Need_Send_Forward = No" during a LCLS negotiation request it

shall either:

- return LCLS-Negotiation (response) set to "LCLS-Not-Allowed" or;

- set LCLS-Configuration IE to "connected both-way in the BSS and send access DL", return LCLS-Negotiation
(response) with value "Need_Send_Forward = No" and "Need_Receive_Forward = Yes" and configure its
Access MGW to isolate the network side termination fromthe access side termination when LCLS is established
in order to avoid the forwarding of data fromthe oM GW/iMGW in the forward direction (as shown in Figure

X.2.2), or;

NOTE 2: On the originating leg the LCLS configuration IE is set to "connected both-way in the BSS and bi-cast

UL to the Core Network" by the oMSC.
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Figure A.2.2: iIMSC requesting UL data from oUE and tMSC requesting DL data to tUE: option isolate
access side termination from network side termination

- return LCLS-Negotiation (response) with value "Need_Send_Forward = Yes" and "Need_Receive_Forward =
Yes" and set LCLS-Configuration IEto "Send Access DL, block local DL" (as shown in Figure X.2.3). If the
BSS supports this configuration then LCLS will be allowed; otherwise LCLS will not be permitted.

NOTE 3: On the originating leg the LCLS configuration IE is set to "connected both-way in the BSS and bi-cast
UL to the Core Network™ by the oMSC.
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Figure A.2.3: iIMSC requesting UL data from oUE and tMSC requesting DL data to tUE: option send
Access DL, block local DL

Case study 3: If the tMSC server requires receiving UL data fromthe terminating UE and it receives LCLS-Negotiation
(request) with "Need_Receive_Backward = No" (as shown in Figure X.2.4) during a LCLS negotiation request then it
shall either:

- set LCLS-Configuration IE to "connected both-way in the BSS and bi-cast UL" and return LCLS-Negotiation
(response) with "Need_Receive Backward = Yes" or;

- set LCLS-Configuration IE to "connected both-way in the BSS and bi-cast UL", return LCLS-Negotiation
(response) with "Need_Receive Backward = No" and configure its MGW to isolate its access side termination
fromthe network side termination in order to avoid the forwarding of data in the backward direction through the
CN.
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