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

The present document specifies the stage 2 description for the fourth phase (see 3GPP TS 22.078 [6]) of the Customized
Applications for Maobile network Enhanced Logic (CAMEL) feature within the 3GPP system.

The contents of 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 then be re-released by the TSG
with an identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the stage 2 description for the fourth phase (see 3GPP TS 22.078 [6]) of the Customized
Applications for Mobile network Enhanced Logic (CAMEL) feature which provides the mechanisms to support
services of operators which are not covered by standardized services even when roaming outside the HPLMN.

The CAMEL feature is a network feature and not a supplementary service. It isatool to help the network operator to
provide the subscribers with the operator specific services even when roaming outside the HPLMN.

In the present document, the GSM Service Control Function (gsmSCF) is treated as being part of the HPLMN. The
regulatory environment in some countries may require the possibility that the gsmSCF and the HPLMN are controlled
by different operators, and the gsmSCF and the HPLMN are therefore distinct entities.

The fourth phase of the CAMEL feature supports, in addition to the third phase of the CAMEL :
- Interactions with Optimal Routing;
- Cdl Party Handling;
- DTMF Mid call procedure for Mobile Originated and Mobile Terminating calls;
- Inclusion of flexible tone injection;
- Charging Notification to CSE;
- Provision of location information of called subscriber;
- Provide location information during ongoing call;
- CAMEL control over MT SMS;
- Notification of GPRS mobility management to CSE;
- Inclusion of ODB datain Any Time Modification;
- Enhancement of Any Time Interrogation and Provide Subscriber Information for PS Domain.

CAMEL applicability to IP-based multimedia servicesis introduced in the fourth phase of the CAMEL. It is specified in
3GPPTS23.278 [27].

CAMEL is not applicable to Emergency Setup (TS 12), i.e., if an Emergency call is requested, then the gsmSSF shall
not be invoked.

The mechanism described in the present document addresses especially the need for information exchange between the
VPLMN or IPLMN and the HPLMN for support of operator specific services. Any user procedures for the control of
operator specific services are outside the scope of the present document. Subscribers who have subscribed to operator
specific services and therefore need the functional support of the CAMEL feature shall be marked in the HPLMN and
VPLMN. In case a subscriber is marked to need CAMEL support, the appropriate procedures which provide the
necessary information to the VPLMN or the HPLMN are invoked. It is possible for the HPLMN to instruct the VPLMN
or IPLMN to interact with agsmSCF which is controlled by the HPLMN.

The specification of operator specific servicesis outside the scope of the present document.

1.1 Support of CAMEL phase 4 subsets

An entity may support complete CAMEL phase 4 or, as a network option, complete CAMEL phase 3 functionality and
one or more subsets of CAMEL phase 4.

The subsets of CAMEL phase 4 are the following:
- Relative to Circuit switched Call Control;

- CScal handling,
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This subset contains the support of
- Interactions with Optimal Routing;
- Cadl Party Handling;
- Mid cal procedure for MO and MT calls;
- Inclusion of flexible tone injection;
- Provision of location information of called subscriber (Alerting phase); and
- Location information during an ongoing call (Handover DP).
- Charging notification (with CS call handling),
This subset contains the support of
- Charging notification to the CSE.
- Relativeto GPRS interworking;
- Notification of GPRS mobility management to CSE.
This subset contains the support of:
- Notification of GPRS mobility management to CSE.
- Relative to Short Message Services,
- CAMEL control over MT SMS.
This subset contains the support of
- CAMEL control over MT SMS.
- Relative to Subscriber Location and State retrieval.
- GPRS Any Time Interrogation.
This subset contains the support of:
- Enhancement of Any Time Interrogation and Provide Subscriber Information for PS Domain.

A functiona entity (VM SC, GMSC or SGSN) may support the subsets in any combination applicable for this entity;
except that a functional entity supporting " Charging notification" shall support also "CS call handling”. A functional
entity will indicate to the HLR and/or gsmSCF al the subsets it supports.

1.1.1 CS call handling

This subset of CAMEL phase 4 contains the functionality specified in the following clause:

- Clause 4 "Circuit switched Call Control"; except the items related to Charging notification as defined in
subclause 1.1.2 "Charging notification"”.

If the CAMEL phase 4 subset " CS call handling" is supported, then Clause 4 " Circuit switched Call Control" shall be
supported.

This subset can be supported by the following functional entities: VM SC/VLR and GMSC.

1.1.2 Charging notification
This subset of CAMEL phase 4 is only applicable if the subset "CS call handling” is supported.

If the CAMEL phase 4 subset "Charging notification" is supported, then the complete clause 4 " Circuit switched Call
Control" shall be supported. If afunctional entity supports this subset it shall also support the "CS call handling" subset.
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The items related to Charging notification are defined in clause 4 " Circuit switched Call Control”. They are:

- Thehandling of theinput signals CAP_Request_Noatification _Charging, Int_Event_Notification Charging, in
the SDL diagramsin subclause 4.5 "Procedures for CAMEL".

- Theinformation flows Event Notification Charging and Request Notification Charging as defined in subclause
4.6 "Description of information flows".

This subset can be supported by the following functional entities: VM SC/VLR and GMSC.

1.1.3 GPRS mobility management
This subset of CAMEL phase 4 contains the functionality specified in the following clause:
- Clause 9 "Mobility Management" in respect to the SGSN.

If the CAMEL phase 4 subset "GPRS mobility management" is supported, then Clause 9 "Mobility Management"” in
respect to the SGSN shall be supported, except those parts clearly identified in that clause as being related to VLR.

This subset can be supported by the following functional entity: SGSN.

1.1.4 CAMEL control over MT SMS
This subset of CAMEL phase 4 contains the functionality specified in the following clause:
- Clause 7 "Short Message Services'.

If the CAMEL phase 4 subset "CAMEL control over MT SMS' is supported, then clause 7 " Short Message Services'
shall be implemented.

This subset can be supported by the following entities: SGSN and VMSC/VLR.

1.1.5 GPRS Any Time Interrogation
This subset of CAMEL phase 4 contains the functionality specified in the following clause:
- Clause 11 "Subscriber Location and State retrieval" in respect to the SGSN.

If the CAMEL phase 4 subset "GPRS Any Time Interrogation” is supported, then Clause 11 " Subscriber Location and
State retrieval” in respect to the SGSN shall be supported, except those parts clearly identified in that clause as being
related to VMSC/VLR or GMLC.

This subset of CAMEL phase 4 can be supported by the following functional entity: SGSN.
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

Basic Call State Model (BCSM): BCSM provides a high-level model of GM SC- or MSC/VLR-activities required to
establish and maintain communication paths for users. As such, it identifies a set of basic call activitiesin a GMSC or
MSC/VLR and shows how these activities are joined together to process abasic call.

Call Control Function (CCF): CCF isthe Call Control Function in the network that provides call/service processing
and control (see ITU-T Recommendation Q.1224 [41]).

Detection Points (DP): pointsin processing at which notifications (to the service logic) can occur and transfer of
control (to the gsmSCF) is possible are called Detection Points (DPs).

Dialled Service CAMEL Subscription I nfor mation (D-CSl): D-CSI identifies the subscriber as having originating
CAMEL dialled services.

Forwarding M SC: MSC which is either an MSC invoking a standardized Call Forwarding supplementary service or
Call Deflection supplementary service; or an MSC invoking a CAMEL based call forwarding service.

Gateway MLC (GMLC): functional entity that allows external LCS Clients to request real-time information about a
Mobile Station. The information that can be requested from the GMLC is:

- location of Mobile Station
See 3GPP TS 23.271 [26] and 3GPP TS 25.305 [30] for information on the GMLC.

Geodetic Information: information defining the location of a mobile station, coded according to ITU-T
Recommendation Q.763 [40]. The derivation of this information from other information defining the location of a
mobile station is a network operator option. If an entity derives the geodetic information it shall also provide the
equivalent geographical information.

Geogr aphical I nformation: information defining the location of a mobile station, coded according to 3GPP
TS23.032[13].

GPRS CAMEL Subscription Information (GPRS-CSI): GPRS-CSI identifies the subscriber as having GPRS
CAMEL services.

GPRS Dialogue: A dialogue between the gprsSSF and the gsmSCF. A single GPRS Dial ogue may consist of one or
more TCAP dialogues. Only one TCAP dialogue shall exists at one point in time for one gprsDialogue.

GPRS Service Switching Function (gprsSSF): functional entity that interfaces the SGSN to the gsmSCF. The concept
of the gprsSSF is derived from the IN SSF, but uses different triggering mechanisms because of the nature of the mobile
network.

GPRS Session: GPRS session starts when the GPRS subscriber attaches to the GPRS data network. It ends when the
GPRS subscriber detaches from the GPRS data network.

GSM Service Control Function (gsmSCF): functional entity that contains the CAMEL service logic to implement
OSS. It interfaces with the gsmSSF, the gsmSRF, the GMLC and the HLR.

GSM Service Switching Function (gsmSSF): functional entity that interfaces the MSC or GMSC to the gsmSCF. The
concept of the gsmSSF is derived from the IN SSF, but uses different triggering mechanisms because of the nature of
the mobile network.

GSM Specialised Resour ce Function (gsmSRF): functional entity which provides various specialized resources. It
interfaces with the gsmSCF and with the MSC. This entity is defined in ITU-T Recommendation Q.1224 [41] with
variations defined in the present document.
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Location Information: indicates the location of the Mobile Station. The provision of location information is
independent of the M S status. As part of the location information, an indication of the age of this information may be
delivered.

M obile Originating Short M essage Service CAMEL Subscription I nformation (M O-SM S-CSl): MO-SMS-CSI
identifies the subscriber as having MO SMS CAMEL services. MO-SMS-CSI (CAMEL Phase 4) isidentical to
SMS-CS| (CAMEL Phase 3).

Mabile Station State: similar to Subscriber State, but associated only with a Mobile Station, not with a subscriber.

Mobile Terminating Short M essage Service CAMEL Subscription Information (MT-SMS-CSI): MT-SMS-CSI
identifies the subscriber as having MT SMS CAMEL services.

Mobility M anagement event CAMEL Subscription Information (M-CSI): M-CSl identifies the subscriber as
having Mobility Management event notification CAMEL services.

Mobility M anagement event GPRS CAMEL Subscription Information (MG-CSl): MG-CSI identifies the GPRS
subscriber as having Mobility Management event notification CAMEL services.

NA (North American): prefix attached to certain information items used by North American PLMNs in connection
with routing acall to apreferred or dialled long distance carrier.

Network CAMEL Service Information (N-CSl): N-CSl identifies services offered on a per-network basis by the
serving PLMN operator for all subscribers.

Originating Basic Call State Model (O-BCSM): originating half of the BCSM. The O-BCSM corresponds to that
portion of the BCSM associated with the originating party.

Originating CAMEL Subscription Information (O-CSl): O-CSl identifies the subscriber as having originating
CAMEL services.

Point In Association (PIA): PIAsidentify MSC/VLR or SGSN activities associated with one or more basic
associ ation/connection states of interest to OSS service logic instances.

Point In Call (PIC): PICsidentify MSC/VLR (GMSC) activities associated with one or more basic call/connection
states of interest to OSS service logic instances.

Service Key: Service Key identifiesto the gsmSCF the service logic. The Service Key is administered by the HPLMN,
and is passed transparently by the VPLMN/IPLMN to the gsmSCF. The Service Key isapart of the
T/OINT/DIGPRS/SMSM-CSI.

Serving ML C: functional entity that performs location information retrieval.

Short M essage Control Protocol (SM-CP): Protocol between the MSC or SGSN and the MS. This protocol, whichis
specified in 3GPP TS 24.011 [29], is used to carry RPDU el ements between the MSC or SGSN and the M S.

Short M essage Service Centre (SM SC): aso abbreviation SC is used for SMSC.
Subscriber State: see 3GPP TS 22.078 [6].

Supplementary Service Notification CAMEL Subscription Information (SS-CSl): SS-CSI identifies the subscriber
as having supplementary service invocation notification CAMEL services.

Terminating Basic Call State Model (T-BCSM): terminating half of the BCSM. The T-BCSM corresponds to that
portion of the BCSM associated with the terminating party.

Terminating CAMEL Subscription Information (in the GM SC) (T-CSl): T-CSl identifies the subscriber as having
terminating CAMEL services in the GMSC.

VM SC Terminating CAMEL Subscription Information (VT-CSl): VT-CSI identifies the subscriber as having
terminating CAMEL servicesin the VM SC.

Trandation Information Flag (TIF-CSI): TIF-CSl isaflag in the CAMEL subscriber data which indicates that when
the subscriber registers a forwarded-to number, that the HLR shall not attempt to perform any translation, number
format checks, prohibited FTN checks, call barring checks.
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USSD CAMEL Subscription Information (U-CSI): U-CSl identifies a set of subscriber specific mappings from a
USSD service code to a gsmSCF address.

USSD General CAMEL Service Information (UG-CSI): UG-CSI globally identifies a set of mappings from a USSD
service code to a gsmSCF address. The global mapping appliesto al HPLMN subscribers. If, for a particular service
code, both U-CS| and UG-CSI are applicable then the U-CSI shall take precedence.

3.2 Abbreviations
Abbreviations used in the present document are listed in 3GPP TR 21.905 [1].
For the purposes of the present document, the following abbreviations apply:

BCSM Basic Call State Model
CAMEL Customized Applications for Mobile network Enhanced Logic
DP Detection Point

DTN Deflected To Number

D-CSl Dialed Services CAMEL Subscription Information
EDP Event Detection Point

FTN Forwarded To Number

GMLC Gateway MLC

GMSC Gateway MSC

GPRS General Packet Radio Service

gprsSSF GPRS Service Switching Function
GPRS-CSI GPRS CAMEL Subscription Information
gsmSCF GSM Service Control Function

gsmSRF GSM Specialised Resource Function
gsmSSF GSM Service Switching Function

HLR Home L ocation Register

HPLMN Home PLMN

ICA Initiate Call Attempt

IE Information Element

IF Information Flow

IP Intelligent Peripheral

IPLMN Interrogating PLMN

LCS Location Services

LSA Localised Service Area

M-CSl Mobility Management event Notification CAMEL Subscription Information

MF Mobile Forwarding

MG-CS Mobility Management event Notification GPRS CAMEL Subscription Information
MLC Mobile Location Centre

MO Mobile Originating

MO-SMS-CSI  Mobile Originated Short Message Service CAMEL Subscription Information
MSC Mobile service Switching Centre

MT Mobile Terminating

MT Mobile Terminating in GMSC

MT-SMS-CSI  Mobile Terminating Short Message Service CAMEL Subscription Information
N-CSI Network CAMEL Service Information

NA North American

NNI Network Node Interface

O-BCsSM Originating Basic Call State Model

O-Csl Originating CAMEL Subscription Information

oDB Operator Determined Barring

OR Optimal Routeing

0SS Operator Specific Service

PDP Packet Data Protocol

PIC Point In Call

PLMN Public Land Mobile Network

SGSN Serving GPRS Support Node

SLPI Service Logic Program Instance

SM Short Message
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SM-CP Short Message Control Protocol

SMF Service Management Function

SMLC Serving MLC

SMRSE Short Message Relay Service Element

SMS Short Message Service

SMSC Short Message Service Centre

SMS-CS Short Message Service CAMEL Subscription Information
SS-CSl Supplementary Service Notification CAMEL Subscription Information
T-BCSM Terminating Basic Call State Model

T-CSl Terminating CAMEL Subscription Information (in the GM SC)
TDP Trigger Detection Point

TPDU Transfer Protocol Data Unit

TIF-CSI Tranglation Information Flag

U-CSl USSD CAMEL Subscription Information

UG-CSl USSD Genera CAMEL Service Information

UNI User Network Interface

VLR Visitor Location Register

VPLMN Visited PLMN

VT Mobile Terminating in VM SC

VT-CSl VMSC Terminating CAMEL Subscription Information
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4 Circuit switched Call Control

4.1 Architecture

41.1 Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support CAMEL. Also the additions needed to the basic
functionality are described. Figure 4.1 shows the functional entitiesinvolved in calls requiring CAMEL support. The
architecture is applicable to the forth phase of CAMEL.

Home Network
< T MAP -cco>
A 7 R

MAP CAP MAP

Incoming line —>

MO call - Outgoing leg
(or Forwarding leg)

v

Forwarded leg

Visited Network

Home/Interrogating/Visited Network

Figure 4.1: Functional architecture for support of CAMEL

Interrogating Network

HLR: For subscribers requiring CAMEL support, the HLR stores the information relevant to the current subscription
regarding O-CSl, D-CSI, T-CSI, VT-CSI and TIF-CSI. The O-CSl is sent to the VLR at Location Update, on data
restoration or if the O-CSl is updated by administrative action. The D-CSI is sent to the VLR at Location Update, on
datarestoration or if the D-CSI is updated by administrative action. The VT-CSI is sent to the VLR at Location Update,
on datarestoration or if the VT-CSI is updated by administrative action. The TIF-CSl is sent to the VLR at Location
Update, on data restoration or if the TIF-CSI is updated by administrative action. The O/D/T-CSl is sent to the GMSC
when the HL R responds to a request for routeing information.

GM SC: When processing the calls for subscribers requiring CAMEL support, the GM SC receives an O/D/T-CS| from
the HLR, indicating the GM SC to request instructions from the gsmSSF. The GM SC monitors on request the call states
(events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution of the
cal inthe GMSC.

M SC: When processing the calls for subscribers requiring CAMEL support, the MSC receives an O-CSl and / or D-CSl
and/ or TIF-CSl and/ or VT-CSI from the VLR indicating the MSC to request instructions from the gsmSSF. The

M SC monitors on request the call states (events) and informs the gsmSSF of these states during processing, enabling the
gsmSSF to control the execution of the call inthe MSC.

VLR: The VLR storesthe O-CSl, D-CSI, VT-CSl| and TIF-CS| as a part of the subscriber data for subscribers roaming
inthe VLR area.

gsmSSF: see subclause 3.1.
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gsmSCF: see subclause 3.1.

gsmSRF: see subclause 3.1.

4.1.2 Interfaces defined for CAMEL

This subclause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions specific
to CAMEL.

4121 HLR - VLR interface

Thisinterface is used to send the CAMEL related subscriber data to the visited PLMN and for provision of MSRN. The
interface is also used to retrieve subscriber status and location information of the mobile subscriber or to indicate
suppression of announcement for a CAMEL service.

4122 GMSC - HLR interface

Thisinterface isused at terminating calls to exchange routeing information, subscriber status, location information,
subscription information and suppression of announcements. The CAMEL related subscriber data that is passed to the
IPLMN issent over thisinterface.

41.2.3 GMSC - gsmSSF interface

Thisisan internal interface. The interface is described in the present document to make it easier to understand the
handling of DPs (arming/disarming of DPs, DP processing etc.).

4.1.2.4 gsmSSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control acall in a certain gsmSSF and to request the gsmSSF to establish a
connection with a gsmSRF. Relationships on this interface are opened as a result of the gsmSSF sending a request for
instructions to the gsmSCF or opened as aresult of the gsmSCF sending a request to the gsmSSF to initiate a new call.

4125 MSC - gsmSSF interface

Thisisaninterna interface. The interface is described in the present document to make it easier to understand the
handling of DPs (arming/disarming of DPs, DP processing €tc.).

4.1.2.6 gsMSCF - HLR interface

Thisinterface is used by the gsmSCF to request information from the HLR. As a network operator option the HLR may
refuse to provide the information requested by the gsmSCF.

4.1.2.7 gsmSCF - gsmSRF interface

Thisinterface is used by the gsmSCF to instruct the gsmSRF to play tones/announcements to the users.

4.1.2.8 GMSC - MSC interface

Thisinterface is used to transfer control of acall fromaVMSC back to a GMSC for optimal routeing.

4.2 Detection Points (DPs)

4.2.1 Definition and description
Certain basic call events may be visible to the GSM Service Control Function (gsmSCF). The DPs are the pointsin call

at which these events are detected. The DPs for Mobile Originated Calls and Mobile Terminated Calls are described in
subclauses 4.4.2 and 4.4.3.
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A DP can be armed in order to notify the gsmSCF that the DP was encountered, and potentially to allow the gsmSCF to
influence subsequent handling of the call. If the DP is not armed, the processing entity continues the processing without
gsmSCF involvement.

Three different types of DPs are identified:
- Trigger Detection Point - Request (TDP--R).

This detection point is statically armed and initiates a CAMEL control relationship when encountered and there
is no existing relationship due to the same CSI. Processing is suspended when the DP is encountered.

- Event Detection Point - Request (EDP-R).

This detection point is dynamically armed within the context of a CAMEL control relationship. Processing is
suspended when encountering the DP and the gsmSSF waits for instructions from the gsmSCF.

- Event Detection Point - Notification (EDP-N).

This detection point is dynamically armed within the context of a CAMEL control relationship. Processing is not
suspended when encountering the DP.

The DPs are characterized in the following subclauses.

42.1.1 Arming/disarming mechanism
A DP may be statically armed or dynamically armed.
The following arming rules apply:

- A DP for mobile terminating call handling is statically armed in the GMSC as aresult of T-CSl delivery from
the HLR. A DP for mobile terminating call handling is statically armed in the VM SC as aresult of VT-CSI
delivery fromthe VLR. A DP for forwarding leg handling is statically armed in the GM SC as result of O-CSlI
and/or D-CSI delivery from the HLR. A DP for mobile originating call or forwarded leg handling is statically
armed in the VM SC as aresult of O-CSI and/or D-CSI delivery from the VLR.

- A DPisdynamically armed by the gsmSCF within the context of a CAMEL control relationship (between the
gsmSSF and the gsmSCF).

- A Reqguest Report BCSM Event information flow for a detection point for aleg overwrites any previous Request
Report BCSM Event information flow for that detection point for that leg.

The following disarming rules apply:

- A statically armed DP is disarmed when the O-CSl, D-CSI, T-CSl or VT-CSI that caused the DP to be statically
armed is withdrawn in the HLR. Only TDP-Rs can be disarmed using this mechanism.

- If anarmed EDP is met, then it is disarmed.
- If an EDP is met that causes the release of the related leg, then all EDPs related to that leg are disarmed.
- If acall isreleased, then all EDPsrelated to that call are disarmed.

- If an EDP is met, then other EDPs are disarmed, in accordance with the implicit disarming rule table
(see subclause 4.4.4).

- If an EDPisarmed, it can be explicitly disarmed by the gsmSCF by means of the Request Report BCSM Event
information flow.

421.2 Criteria

Criteria are the conditions that must be met in order for the gsmSSF to request instructions from the gsmSCF.

42121 Criteria at DP Collected_Info

The criteriafor amobile originating call are checked in the originating MSC.
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The criteriafor amobile forwarded call are checked in the forwarding MSC.

For early forwarded callsin the GMSC, the HLR may decide not to include the DP Collected_Info trigger criteriain the
subscriber data sent to the GMSC if the trigger criteriafor the call are not met.

For optimally routed late forwarded calls, the M SC may decide not to include the DP Collected_Info trigger criteriain
the Resume Call Handling information flow sent to the GM SC, if the trigger criteriafor the call are not met.

The following criteria are applicable for DP Collected_Info:

- Destination number triggering criterion: The HLR may store alist of up to 10 destination numbers and/or up to 3
number lengths. Thereis no restriction on the nature of address. There is no restriction on the numbering plan
indicator. This criterion may be defined to be either "enabling" or "inhibiting".

- Basic servicetriggering criterion: The HLR may store alist of up to 5 basic service codes, each of which may
represent an individual basic service or abasic service group. Compound basic service group codes, as defined in
3GPP TS 29.002 [32], are not allowed for conditional triggering. Thislist isatriggering list.

- Forwarding triggering criterion: The HLR may store an indicator that triggering shall occur only for a call which
has been subject to the Call Forwarding supplementary service, Call Deflection supplementary service or
CAMEL call forwarding. This criterion may be defined to be either "enabling” or "inhibiting".

For MO calls, triggering at DP Collected Info shall be strictly based on the number received over the access network.
No service selection information, such as Oand # digits, or carrier selection information, dialled by the subscriber, shall
be removed from the number before conditional triggering check takes place.

For MF calls at the VM SC, triggering at DP Collected Info shall be strictly based on the number received over the
access network (the Deflected-to-Number in the case of Call Deflection), the Forwarded-to-Number retained in the
VLR or the Destination Routing Address received in the Connect information flow from the gsmSCF during a
Terminating CAMEL Service at the VM SC.

No service selection information or carrier selection information shall be removed from the number before conditional
triggering check takes place.

For MF calls at the GM SC, triggering at DP Collected Info shall be strictly based on the Forwarded-to-Number
received from HLR, on the Destination Routing Address received in the Connect information flow from the gsmSCF
during a Terminating CAMEL Service or on the Forwarded-to-Number received in the Resume Call Handling
information flow.

No service selection information or carrier selection information shall be removed from the number before conditional
triggering check takes place.

One or more DP criteria may be applicable. All applicable triggering criteria must be satisfied before the dialogue is
established with the gsmSCF.

If the destination number triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF
if:

- the destination number matches one of the destination number strings defined in the list, or
- thelength of the destination number matches one of the destination number lengths defined in the list.
In this test the destination number matches one of the destination number stringsin thelist if:

- the nature of address of destination number is the same as the nature of address of the destination number string
(The numbering plan indicator is not compared);

- thedestination number is at least as long as the destination number string in the list, and
- dl the digitsin the destination number string in the list match the leading digits of the destination number.

If the destination number triggering criterion isinhibiting, then the gsmSSF may establish a dialogue with the gsmSCF
if:

- the destination number does not match any of the destination number strings defined in the list, and

- thelength of the destination nhumber does not match any of the destination number lengths defined in the list.

ETSI



3GPP TS 23.078 version 5.0.0 Release 5 33 ETSI TS 123 078 V5.0.0 (2002-06)

In thistest the destination number matches one of the destination number stringsin the list if:

- the nature of address of the destination number is the same as the nature of address of the destination number
string (The numbering plan indicator is not compared);

- the destination number is at |least aslong as the destination number string in the list, and
- dl the digitsin the destination number string in the list match the leading digits of the destination number.

The basic service triggering criterion is met if the basic service for the call matches a stored individual basic service
code or isamember of the group defined by a stored basic service group code. For the purpose of this paragraph a
general bearer service isamember of the corresponding bearer service group.

If the forwarding triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF only if
the call has been subject to CAMEL call forwarding or the Call Forwarding supplementary service. If the forwarding
triggering criterion isinhibiting, then the gsmSSF may establish a dialogue with the gsmSCF only if the call has not
been subject to CAMEL call forwarding or the Call Forwarding supplementary service.

42122 Criteria at DP Analysed_Information

421221 General

The criteriafor amobile originating call are checked in the originating MSC. The criteriafor a mobile forwarded call
are checked in the forwarding MSC.

For early forwarded callsin the GMSC, the HLR shall always include the trigger criteriain the subscriber data sent to
the GM SC because that the HLR can not check the criteria applicable at DP Analysed Info, since the number that the
criteria check shall be based on, may be modified by a Mobile Terminating or Mobile Forwarding Service Logic for this
call.

For optimally routed late forwarded calls, the MSC shall alwaysinclude the trigger criteriain the Resume Call Handling
information flow sent to the GM SC because the M SC can not check the criteria applicable at DP Analysed_Info, since
the number that the criteria check shall be based on, may be modified by a Mobile Terminating or Maobile Forwarding
Service Logic for this call.

The following criteria are applicable for DP Analysed Information:

- Destination number triggering criterion: The HLR may store alist of up to 10 destination numbers. There is no
restriction on the nature of address. There is no restriction on the numbering plan indicator.

For MO calls, triggering at DP Analysed_Info shall be based on the called party humber received over the access
network or the Destination Routing Address in the Connect information flow from the gsmSCF during a Maobile
Originating CAMEL Service.

For MF calls at the VM SC, triggering at DP Analysed Info shall be based on the number received over the access
network (the Deflected-to-Number in the case of Call Deflection), the Forwarded-to-Number retained in the VLR, or
the Destination Routing Address in the Connect information flow from the gsmSCF during a Mobile Terminated or
Mobile Forwarded CAMEL Service.

For MF calls at the GMSC, triggering at DP Analysed_Info shall be based on the Forwarded-to-Number received from
the HLR, on the Destination Routing Address received in the Connect information flow from gsmSCF during a Mobile
Terminated or Mobile Forwarded CAMEL Service, or on the Forwarded-to-Number received in the Resume Call
Handling information flow.

421222 Removal of information significant to the serving entity

In order to decide whether triggering shall take place, the trigger criteria need to be compared with the address
information. Before the comparison takes place the following information shall be removed from the destination
address information:

- Operator specific service selection information that is recognised and treated locally in the serving entity. This
shall not lead to a change of the type of number indicator of the address information.
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- Carrier selection information. If the removal of carrier selection information also removes international or
national (trunk) prefixes (depending on regulatory requirements), then the type of number indicator of the
address information shall be changed to "international number” or "national (significant) number” respectively.
Otherwise the type of number indicator shall remain unchanged.

The address information in a subsequent Initial DP information flow at DP Analysed_Info shall not contain the removed
information, however in the further call handling the serving entity shall invoke the requested services (e.g. carrier
selection).

421223 Number comparison

The following procedure shall be performed for the comparison of the destination number triggering criterion and the
address information in the given order.

1. The numbering plan indicators of the destination number triggering criterion and the destination number are
ignored.

2. Thetype of number/nature of address indicators of the destination number triggering criterion and the destination
number are compared. If there is a match of the type of number indicator, then the check shall be performed by
comparing the digits as defined in step 6. If there is no match of the type of number the comparison procedure
shall continue as follows.

3. If there are other types of number/nature of address indicators present than "unknown", "national (significant)
number" or "international number" then the destination number does not match the destination number triggering
criterion. Otherwise the comparison procedure shall continue as follows.

4. If thereisanumber with type of number/nature of address "unknown" this number shall be trandated based on
the numbering plan of the serving entity in either of the following ways:

- if theleading digits refer to an international prefix then those digits shall be removed and the type of
number/nature of address shall be set to "international number".

- if theleading digits refer to anational (trunk) prefix then those digits shall be removed and the type of
number/nature of address shall be set to "national (significant) number".

If the leading digits refer neither to an international prefix nor to anational (trunk) prefix, then the destination
number does not match the destination number triggering criterion.

If there isamatch of the type of number/nature of address indicator after this number modification, then the
check shall be performed by comparing the digits as defined in step 6, otherwise the comparison procedure shall
continue as follows.

5. If there is a number with type of number/nature of address "national (significant) number" this number shall be
trandated based on the numbering plan of the serving entity to international format by adding the country code
of the serving entity to the number string. After this modification the destination number triggering criterion and
the destination number shall be in international format and shall be checked by comparing the digits as defined
in step 6.

6 If the number of digitsin the address information are compared with the number of digitsin the destination
number triggering criterion, then there is a match if:

- thedestination number is at least as long as the destination number string of the destination number
triggering criterion, and

- dl the digitsin the destination number string of the destination number triggering criterion match the leading
digits of the destination number.

The check described in this subclause shall be repeated for every number contained in the destination number triggering
criterion of the D-CSl until thereis a match DP Analysed_Info istriggered, or until al the destination numbers have
been checked without a match. In the latter case DP Analysed_Info is not triggered.

The procedures for the destination number triggering criterion check for N-CSl are network specific.

The modifications of the address information described in this subclause shall only be done for comparison purposes,
i.e. they shall not affect the format of the destination address information sent in the Initial DP information flow.
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42123 Criteria at DP Route_Select_Failure
The HLR may store alist of up to 5 cause values.

The criteriafor amobile originating call are checked in the originating MSC. The criteriafor a mobile forwarded call
are checked in the forwarding MSC.

For early forwarded callsin the GMSC, the HLR shall always include the trigger criteriain the subscriber data sent to
the GM SC because the cause code received from ISUP is used in the trigger criteria check. The cause codeis not
known at the time of sending the O-CSI to the GM SC.

For optimally routed late forwarded calls, the MSC shall always include the trigger criteriain the Resume Call Handling
information flow sent to the GM SC because the cause code received from ISUP is used in the trigger criteria check. The
cause code is not known at the time of sending the O-CSI to the GMSC.

The following criteria are applicable for DP Route_Select_Failure:
- Release cause code.

The trigger criteria are met if the cause code received from ISUP is equal to at least one of the cause codes in the trigger
criterialist. For the purpose of trigger criteria check, the MSC performing the triggering check shall use the "cause
value" field of the ISUP "cause indicators' parameter, as defined in ITU-T Recommendation Q.763 [40].

If an O-BCSM was aready invoked and there is arelationship with the gsmSCF at that moment, then no additional
relationship shall be initiated.

42124 Criteria at DP Terminating_Attempt_Authorised

The HLR may store alist of up to 5 basic service codes, each of which may represent an individual basic service or a
basic service group. Compound basic service group codes, as defined in 3GPP TS 29.002 [32], are not allowed for
conditional triggering. Thislist isatriggering list.

The criteriafor DP Terminating_Attempt_Authorised are checked in the HLR for the GM SC or in the VLR for the
MSC. The HLR shall only include T-CSl in the CAMEL subscription information sent to the GMSC if the criteriaare
met. The VLR shall only include VT-CSI in the CAMEL subscription information sent to the MSC if the criteriaare
met.

The basic service criterion is met if the basic service for the call matches a stored individual basic service code or isa
member of the group defined by a stored basic service group code. For the purpose of this paragraph a general bearer
service isamember of the corresponding bearer service group.

42125 Criteria at DP T_Busy and T_No_Answer
The HLR may store alist of up to 5 cause values.
The criteriafor amobile terminating call are checked in the GMSC or in MSC.

For mobile terminating callsin the GMSC, the HLR shall include the trigger criteriain the subscriber data sent to the
GM SC because the cause code received from ISUP is used in the trigger criteria check. The cause code is not known at
the time of sending the T-CSI to the GMSC.

If the Send Routeing Info ack information flow includes the Not Reachable FTN, then the HLR may decide not to
include the trigger criteria, if the HLR hasidentified that T-CSl includes DP T_Busy with cause code Not Reachable.

If the Send Routeing Info ack information flow includes the Not Reachable FTN and also T-CSl, including DP T_Busy
with cause code, then the not reachable condition shall be mapped to an I|SUP release code, which shall be used for the
triggering check.

For Mobile terminating callsin the VM SC, the trigger criteria are received in the VT-CSI from the HLR in the I nsert
Subscriber Data information flow. The triggering is based on the | SUP release cause code (call set up result).

The following criteria are applicable for DP T_Busy and DP T_No_Answer:

- Release cause code.
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If the cause codeis received from | SUP, then the trigger criteria are met if the cause code is equal to at least one of the
cause codes in the trigger criterialist. For this check, the MSC shall use the "cause value” field of the ISUP "cause
indicators' parameter, as defined in ITU-T Recommendation Q.763 [40Q].

If the cause code is received from MAP, then the trigger criteria are met if the cause code is equal to at least one of the
cause codes in the trigger criterialist. For this check, the MSC shall use the cause values as defined in table 4.1.

If the trigger criteria are satisfied, then the corresponding Service Logic shall be invoked.
If aT-BCSM was already invoked and there is a relationship with the gsmSCF at that moment, then no additional
relationship shall be initiated.

When the Resume Call Handling information flow is received in the GM SC and the subscriber has T-CSI then the
forwarding reason in the Resume Call Handling information flow shall be used to perform the trigger criteria check for
DPT_Busy or DPT_No_Answer. If amatch isfound, then the corresponding Service Logic shall be invoked.

If aT-BCSM was already invoked and there is a relationship with the gsmSCF at that moment, then no additional
relationship shall be initiated.

Table 4.1: Mapping of Send Info For Incoming Call (SIFIC) ack, Send Routeing Info ack (SRI ack) or
Resume Call Handling (RCH) to ISUP release causes for triggering criteria check

SIFIC ack / SRl ack / RCH "forwarding reason" | ISUP release cause humber ISUP release cause name
MS not reachable 20 Subscriber absent
MS Busy 17 User busy
Call deflection (note) 21 Call rejected
No reply 19 No answer from user (user alerted)

Note: Call Deflection is used only in the Resume Call Handling information flow, and in the VM SC. The same code
point in the Send Routeing Info ack indicates CFU. However, the CFU invocation in the GM SC triggers the
Terminating_Attempt_Authorised DP; thus the reason code mapping is not needed in the CFU case.

42.1.3 Relationship

If an armed DP is encountered, the gsmSSF provides an information flow via the already established relationship with
the gsmSCF.

A relationship between the gsmSSF and the gsmSCF for the purpose of operator specific service processing is
considered to be a CAMEL relationship. There are two types of CAMEL relationships:

- A CAMEL controal relationship if the gsmSCF is able to influence the call processing viathe relationship.

- A CAMEL monitor relationship if the gsmSCF is not able to influence the call processing via the relationship.

4.2.2 DP processing rules
The gsmSSF shall apply the following set of rules during DP processing to ensure a single point of control:

- EDPsare disarmed by the gsmSSF as they are encountered and reported to the gsmSCF, when the occurrence of
another EDP causes the implicit disarming of the EDP or when the leg clears.

- A control relationship persists aslong asthereis 1 or more EDP-R armed for this portion of the call or if the
Process CS_gsmSSF isin any state except Monitoring or Idle.

- A control relationship changes to a monitor relationship if the control relationship does not persist and:
- 1or more EDP-N isarmed, or
- 1 or more Cdl information Report is outstanding, or
- an Apply Charging Report is outstanding.

- If acontrol relationship does not persist and does not change to a monitor relationship then the relationship
terminates. A monitor relationship terminates if there are neither EDP-Ns armed nor reports outstanding or if the
call clears.
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4.3 Description of CAMEL Subscriber Data

4.3.1 Originating CAMEL Subscription Information (O-CSlI)

This subclause defines the contents of the Originating CAMEL Subscription Information.

43.1.1 TDP List
The TDP List indicates on which detection point triggering shall take place.

The following trigger detection points are possible: DP Collected Info and DP Route_Select Failure.

4312 gsmSCF address

The gsmSCF address indicates the address to be used to access the gsmSCF for a particular subscriber. The address
shall be an E.164 number to be used for routeing. Different gsmSCF addresses may be associated with different TDPs.

4.3.1.3 Service Key

The Service Key indicates to the gsmSCF the service logic to be used. Different Service Keys may be associated with
different TDPs.

4314 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested if thereis an error in
the gsmSSF to gsmSCF dialogue or if the call is subject to call gapping in the gsmSSF. A default call handling shall be
associated with each Service Key.

4.3.1.5 DP criteria

The DP criteriaindicate whether the gsmSSF shall request instructions from the gsmSCF.

4.3.1.6 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is requested by the gsmSCF for the service.

The HLR shall not include in a CSl whichit sendsto aVLR or GMSC any datafor a CAMEL phase later than that
which the CAMEL capability handling indicates. E.g. if the CAMEL Capability Handling indicates CAMEL phase 1
then the HLR shall not send triggering criteriato the VLR. Different CSls may contain different values of CAMEL
Capability Handling.

NOTE: If CAMEL isnot supported or if alower phase of CAMEL is supported in the VLR, the HLR can decide

on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling
(eventually support of alower version of CSl).

4.3.1.7 CSI state

The CSI state indicates whether the O-CSl is active or not.

4.3.1.8 Notification flag

The notification flag indicates whether the change of the O-CSI shall trigger Notification on Change of Subscriber Data.

4.3.2 Dialled Service CAMEL Subscription Information (D-CSI)

This subclause defines the contents of the Dialled Service CAMEL Subscription Information.
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43.2.1 DP criteria

The DP criteriaindicate whether the gsmSSF shall request instructions from the gsmSCF.

4.3.2.2 gsmSCF address

The gsmSCF address indicates the address to be used to access the gsmSCF for a particular subscriber. The address
shall be an E.164 number to be used for routeing. A gsmSCF address shall be associated with each DP criterion.

4.3.2.3 Service Key

The Service Key identifies to the gsmSCF the service logic to be used. A Service Key shall be associated with each DP
criteria

4.3.2.4 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested if thereisan error in
the gsmSSF to gsmSCF dialogue or if the call is submitted to call gapping in the gsmSSF. A default call handling shall
be associated with each DP criteria.

4.3.2.5 CAMEL Capability Handling

CAMEL Capability Handling indicates the phase of CAMEL which is requested by the gsmSCF for the service. It shall
indicate CAMEL phase 3.

NOTE: If CAMEL isnot supported or if alower phase of CAMEL is supported in the VLR, the HLR can decide
on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling
(eventually support of alower version of CSl).

4.3.2.6 CSil state

The CSI state indicates whether the D-CSl is active or not.

4.3.2.7 Notification flag
The notification flag indicates whether changes of the D-CS| shall trigger the Notification on Change of Subscriber
Data.

4.3.3 Network Service CAMEL Subscription Information (N-CSI)

The N-CSlI identifies services offered on a per-network basis by the serving PLMN operator for all subscribers. This
CSl shall be stored in the MSC.

4.3.4  Translation Information Flag CAMEL Subscription Information
(TIF-CSI)

4.3.4.1 Translation Information Flag
The TIF-CSI in the CAMEL Subscriber data indicates,

- when the subscriber registers a forwarded-to number, that the HLR shall not attempt to perform any translation,
number format checks, prohibited FTN checks or call barring checks. (see 3GPP TS 23.082 [19]).

- when the subscriber invokes the Call Deflection supplementary service, that the VLR shall not attempt to
perform any translation, number format checks, prohibited DTN checks, call barring checks. (see 3GPP
TS 23.072[16]).
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4.3.4.2 Notification flag

The notification flag indicates whether the change of the TIF-CSI shall trigger Notification on Change of Subscriber
Dataor not.

4.3.5  Terminating CAMEL Subscription Information (in the GMSC) (T-CSI)

This subclause defines the contents of the Terminating CAMEL Subscription Information.

4.35.1 TDP List
The TDP List indicates on which detection point triggering shall take place.

The following trigger detection points are possible: DP Terminating_Attempt_Authorised, DP T_Busy, and
DP T_No_Answer.

4.35.2 gsmSCF address

The gsmSCF address indicates the address to be used to access the gsmSCF for a particular subscriber. The address
shall be an E.164 number to be used for routeing. Different gsmSCF addresses may be associated with different TDPs.

4.35.3 Service Key

The Service Key indicates to the gsmSCF the service logic to be used. Different Service Keys may be associated with
different TDPs.

4.35.4 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested if thereis an error in
the gsmSSF to gsmSCF dialogue or if the call is subject to call gapping in the gsmSSF. A default call handling shall be
associated with each Service Key.

4355 DP criteria

The DP criteriaindicate whether the gsmSSF shall request instructions from the gsmSCF.

4.3.5.6 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is requested by the gsmSCF for the service.

The HLR shall not include in a CSl which it sendsto a GM SC any data for a CAMEL phase later than that which the
CAMEL capability handling indicates. Different CSls may contain different values of CAMEL Capability Handling.

NOTE: If CAMEL is not supported or if alower phase of CAMEL is supported in the GMSC, the HLR can
decide on a subscriber basis to apply ODB, perform normal call handling or perform operator specific
handling (e.g. support of alower version of CSI).

4.3.5.7 CSil state

The CSI state indicates whether the T-CSl is active or not.

4.35.8 Notification flag

The notification flag indicates whether the change of the T-CSI shall trigger Notification on Change of Subscriber Data
or not.

4.3.6  VMSC Terminating CAMEL Subscription Information (VT-CSI)

This subclause defines the contents of the Terminating CAMEL Subscription Information for the VM SC.
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4.3.6.1 TDP List
The TDP List indicates on which detection point triggering shall take place.

The following trigger detection points are possible: DP Terminating_Attempt_Authorised, DP T_Busy, and
DP T_No_Answer.

4.3.6.2 gsmSCF address

The gsmSCF address indicates the address to be used to access the gsmSCF for a particular subscriber. The address
shall be an E.164 number to be used for routeing. Different gsmSCF addresses may be associated with different TDPs.

4.3.6.3 Service Key

The Service Key indicates to the gsmSCF the service logic to be used. Different Service Keys may be associated with
different TDPs.

4.3.6.4 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested if thereisan error in
the gsmSSF to gsmSCF dialogue or if the call is subject to call gapping in the gsmSSF. A default call handling shall be
associated with each Service Key.

4.3.6.5 DP criteria

The DP criteriaindicate whether the gsmSSF shall request the gsmSCF for instructions.

4.3.6.6 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is requested by the gsmSCF for the service.

The HLR shall not includein a CSI which it sendsto a VLR any datafor a CAMEL phase later than that which the
CAMEL capability handling indicates.

NOTE: If CAMEL isnot supported or if alower phase of CAMEL is supported in the VLR, the HLR can decide
on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling
(eventually support of alower version of CSl).

4.3.6.7 CSI state

The CSI state indicates whether the VT-CSl is active or not.

4.3.6.8 Notification flag
The notification flag indicates whether the change of the VT-CSI shall trigger Notification on Change of Subscriber
Data or not.

4.3.7 Other CAMEL data

43.7.1 Location information/Subscriber state Interrogation

This data indicates whether additional subscriber information shall be sent to the GMSC as part of the terminating call
handling.

- anindication that the HLR shall send the location information of the called subscriber.

- anindication that the HLR shall send the subscriber state of the called subscriber.
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4.3.7.2 gsmSCF address list for CSI

The gsmSCF address list for CSl indicates alist of gsmSCF addresses to which Notification on Change of Subscriber
Dataisto be sent. Thislist iscommon to all CSI.

4.4 Description of CAMEL BCSMs

4.4.1 General Handling

The BCSM is used to describe the actionsin an MSC or GM SC or VM SC during originating, forwarded or terminating
cals.

The BCSM identifies the pointsin basic call processing when Operator Specific Service (OSS) logic instances
(accessed through the gsmSCF) are permitted to interact with basic call control capabilities.

Figure 4.2 shows the components that have been identified to describe aBCSM.

lTransition

DP

Point In Call (PIC)

Figure 4.2: BCSM Components

4.4.2 Originating Basic Call State Model (O-BCSM)

4421 Description of O-BCSM
The O-BCSM is used to describe the actionsin an MSC during originating (M SC) or forwarded (MSC or GMSC) calls.

When encountering a DP the O-BCSM processing is suspended at the DP and the MSC or GM SC indicates this to the
gsmSSF which determines what action, if any, shall be taken if the DP is armed. For gsmSCF initiated new callsthe
O-BCSM isinitialy suspended at DP Collected_Info.
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The DP O_Busy also includes the 'not reachable’ case.
Figure 4.3: Originating BCSM for CAMEL

The table below defines the different DPs which apply to mobile originating and forwarded calls.
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Table 4.2: Description of O-BCSM DPs in the MSC

CAMEL Detection Point: DP Type Description:

DP Collected_Info TDP-R Indication that the O-CSl is analysed or the gsmSCF has initiated a
call attempt. In the later case the DP is neither triggered nor
reported.

DP Analysed_Information TDP-R (note 2) |Availability of routeing address and nature of address.

DP Route_Select_Failure TDP-R (note 3), [Indication that the call establishment failed.

EDP-N, EDP-R
DP O_Busy EDP-N, EDP-R [Indication that:

- abusy indication is received from the terminating party,
- anotreachable event is determined from a cause IE in the ISUP
Release message.

DP O_No_Answer EDP-N, EDP-R [Indication that:

- an application timer associated with the O_No_Answer DP
expires,

- ano answer event is determined from a cause IE in the ISUP
Release message.

DP O Term_Seized EDP-N, EDP-R [Indication that the called party is being alerted.

DP O_Answer EDP-N, EDP-R [Indication that the call is accepted and answered by the terminating
party.

DP O_Mid_Call EDP-N, EDP-R [Indication that a service/service feature indication is received from
the originating party (DTMF — note 4, note 5).

DP O _Change Of Position EDP-N Indication that the originating party has changed position.

DP O_Disconnect EDP-N, EDP-R |A disconnect indication is received from the originating party or from
the terminating party.

DP O_Abandon EDP-N, EDP-R [Indication that a disconnect indication is received from the originating

party during the call establishment procedure.

NOTE 1: The DPs are defined in ITU-T Recommendation Q.1224 [41].

NOTE 2: For TDP-R Analysed_Information new relationship to gsmSCF is opened.

NOTE 3: DP Route_Select_Failure shall be reported as TDP-R when there is no relationship to gsmSCF. If a
relationship to gsmSCF is already open, it shall be reported as EDP-R or EDP-N if armed so.

NOTE 4: DTMF is only applicable for the Mobile Originating Call in the VMSC.

NOTE 5: Call Processing is suspended at DP O_Mid_Call if a Call Party Handling information flow is handled. However,
the DP is not reported.

44211 Description of the call model (PICs)

This subclause describes the call model for originating and forwarded calls. For each PIC a description can be found of
the entry events, functions and exit events.

It should be noted that although the names used for PICs match those used in ITU-T Recommendation Q.1224 [41] the
specific descriptions differ.

442111 O_Null & Authorise_Origination_Attempt_Collect_Info
Entry events:

- Disconnection and clearing of a previous call (DP O_Disconnect) or default handling of exceptions by
gsmSSF/(G)M SC completed.

- Abandon event is reported from Analyse_Information or Routing and Alerting PIC.
- Exception event is reported.
Actions:
- Interfaceisidled.
- Originating call: SETUP information flow containing the dialled number is received from MS.
- Originating call: The supplementary service "barring of all outgoing calls" is checked and invoked if necessary.

- Originating call: The ODB category "barring of all outgoing calls" is checked and ODB isinvoked if necessary.
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NOTE: the ODB category "barring of al outgoing calls when roaming” causes the HLR to send the category
"barring of all outgoing call" if the VLR isnot in the HPLMN.
- Originating call: CUG checks done in the originating MSC/V LR are performed.
- Information being analysed e.g., O-CSl is analysed.
Exit events:
- Originating CSl is analysed.

- Anexception condition is encountered. For this PIC, if the call encounters one of these exceptions during the
PIC processing, the exception event is not visible because there is no corresponding DP. Example exception
condition: Calling party abandons call.

442112 Analyse_Information
Entry events:
- Originating CSI isanaysed. (DP Collected Info).

- ThegsmSCF hasinitiated a call attempt (DP Collected_Info). In this case the DP has neither been triggered nor
has it been reported.

- New routeing information is received when the Busy event (DP O_Busy), Route Select Failure event
(DP Route_Select_Failure), Not Reachable event (DP O_Busy) or No Answer event (DP O_No_Answer) is
reported from the Routing and Alerting PIC.

- New routeing information is received when the Disconnect event is reported from the O_Active PIC.
Actions:

- Compare the called party number with the dialled services information.
Exit events:

- Availahility of routeing address and nature of address. (DP Analysed_Information).

- An exception condition is encountered (e.g. wrong number); this leads to the O_Exception PIC.

- Thecalling party abandons the call; this leads to the O_Abandon DP.

442.1.1.3 Routing

Entry events:
- Availability of routeing address and nature of address. (DP Analysed Information).

Actions:
- Informationis being analysed and/or translated according to dialling plan to determine routeing address.
- Routeing address being interpreted.

- Originating call: Outgoing barring services and ODB categories not aready applied are checked and invoked if
necessary.

Exit events:

- Anindication isreceived from the terminating half BCSM that the call is accepted and answered by the
terminating party; thisleadsto O_Answer DP.

- An exception condition is encountered; this leads to the O_Exception PIC.
- Thecalling party abandons the call; this leads to the O_Abandon DP.

- A busy indication is received from the terminating party; this leads to the O_Busy DP.
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- A not reachable indication is received from the terminating party; this leads to the O_Busy DP.
- Theattempt to select the route for the call fails; this leads to the Route_Select_Failure DP.
- Anaderting indication (ISUP ACM) isreceived from the terminating party; thisleadsto the O_Term_Seized DP.

- Theno reply timer expires, thisleadsto the O_No_Answer DP.

442.1.1.4 O_Alerting

Entry events:
- Cadlled Party isbeing alerted (DP O_Term_Seized).
- Continueisreceivedin O_Mid_Call DP.

Actions:

- Cadl isbeing processed by the terminating half BCSM. Waiting for indication from terminating half BCSM that
the call has been answered by terminating party.

- Send anatification to the gsmSCF if the originating party changes position and DP O_Change_Of_Positionis
armed.

Exit events:

- A servicelservice feature request is received from the originating party (DTMF) or DP O_Mid_Call isused for
Call Party Handling; this leads to the O_Mid_Call DP.

- Anindication isreceived from the terminating half BCSM that the call is accepted and answered by the
terminating party; this leadsto the O_Answer DP.

- Anexception condition is encountered; this leads to the O_Exception PIC.
- Thecalling party abandons the call; this leads to the O_Abandon DP.

- Aroute select failure indication is received from the terminating party; this leads to the Route_Select Failure
DP.

- A busy indication (UDUB) is received from the terminating party; thisleads to the O_Busy DP.
- A not reachable indication is received from the terminating party; this leads to the O_Busy DP.

- Theno reply timer expires; thisleadsto the O_No_Answer DP.

442115 O_Active
Entry events:

- Indication from the terminating half BCSM that the call is accepted and answered by the terminating party.
(DP O_Answer)

- Continueisreceivedin O_Mid_Call DP.
Actions:
- Connection established between originating party and terminating party. Call supervision is provided.

- Send anotification to the gsmSCF if the originating party changes position and DP O_Change Of Positionis
armed.

- Cdl releaseis awaited.
Exit events:

- A service/service feature request is received from the originating party (DTMF) or DP O_Mid_Call is used for
Call Party Handling (DP O_Mid_Call).

ETSI



3GPP TS 23.078 version 5.0.0 Release 5 46 ETSI TS 123 078 V5.0.0 (2002-06)
- A disconnection indication is received from the originating party, or received from the terminating party viathe
terminating half BCSM (DP O_Disconnect).

- An exception condition is encountered.

442.1.1.6 O_Exception
Entry events:

- Anexception condition is encountered. In addition to specific examples listed above, exception eventsinclude
any type of failure, which means that the normal exit events for a PIC can not be met.

Actions:

- Default handling of the exception condition is being provided. Thisincludes general actions necessary to ensure
that no resources remain inappropriately alocated such as:

- If any relationship exists between the gsmSSF and the gsmSCF, the gsmSSF shall send an error information
flow closing the relationships and indicating that any outstanding call handling instructions will not run to
completion.

- The (G)MSC/gsmSSF should make use of vendor-specific procedures to ensure rel ease of resources within
the (G)M SC/gsmSSF, so that line, trunk and other resources are made available for new calls.

Exit events:

- Default handling of the exception condition by gsmSSF/(G)M SC completed.
4.4.3 Terminating Basic Call State Model (T-BCSM)

4431 Description of T-BCSM
The T-BCSM is used to describe the actionsin a GMSC and in a VM SC during terminating calls.

When encountering a DP the T-BCSM processing is suspended at the DP and the GM SC or VM SC indi cates this to the
gsmSSF which determines what action, if any, shall be taken if the DP is armed.
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Figure 4.4: T-BCSM in the GMSC or VMSC

In the table below the different DPs (in the T-BCSM) are described.
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Table 4.3: Description of T-BCSM DPs in the GMSC or VMSC

CAMEL Detection Point: DP Type Description:
DP Terminating_Attempt_ TDP-R Indication that the T-CSI / VT-CSI is analysed.
Authorised
DP T_Busy TDP-R (note 2), |Indication that:
EDP-N, EDP-R [- a busy indication is received from the destination exchange,

- Busy event is determined in the visited MSC,
- Not reachable or call establishment failure event is determined
from the HLR response or upon a cause IE in the ISUP Release

message.
DP T_No_Answer TDP-R (note 2), [Indication that an application timer associated with the
EDP-N, EDP-R  [T_No_Answer DP expires.
DP Call_Accepted EDP-N, EDP-R |Indication that the called party is being alerted.
DP T Answer EDP-N, EDP-R [Call is accepted and answered by terminating party.
DP T_Mid_Call EDP-N, EDP-R [Indication that a service/service feature is received from the
terminating party (DTMF — note 3, note 4).
DP T_Change_Of Position EDP-N Indication that the terminating party has changed position.
DP T_Disconnect EDP-N, EDP-R |A disconnect indication is received from the terminating party or from
the originating party.
DP T_Abandon EDP-N, EDP-R |A disconnect indication is received from the originating party during

the call establishment procedure.

NOTE 1: The DPs are defined in ITU-T Recommendation Q.1224 [41].

NOTE 2: DP T_No_Answer and DP T_Busy shall be reported as TDP-R when there is no relationship to gsmSCF. If a
relationship to gsmSCF is already open, it shall be reported as EDP-R or EDP-N if armed so.

NOTE 3: DTMF is only applicable for the VMSC but not for the GMSC. DTMF is not applicable at the T_Alerting PIC.

NOTE 4: Call Processing is suspended at DP T_Mid_Call if a Call Party Handling information flow is handled. However,
the DP is not reported.

44311 Description of the call model (PICs)

This subclause describes the call model for terminating calls in the GM SC and in the VM SC. For each PIC a description
can be found of the entry events, functions, information available and exit events.

It should be noted that although the names used for PICs match those used in ITU-T Recommendation Q.1224 [41] the
specific descriptions differ.

443111 T_Null
Entry events:

- Disconnection and clearing of a previous call (DP T_Disconnect) or default handling of exceptions by
gsmSSF/GM SC or VM SC compl eted.

- Abandon event is reported from Terminating Call Handling PIC.
- Exception event is reported.
Actions:
- Interfaceisidled.
- If ISUP Initial Address Message is received, the appropriate information is analysed.
- If the T-BCSM isinthe GMSC, a Send Routeing Info information flow is sent to the HLR.
- Ifthe T-BCSM isinthe VMSC, a Send Info For Incoming Call information flow is sent to the VLR.
- IftheT-BCSM isin the GMSC:

- The supplementary services "barring of all incoming calls' and "barring of incoming calls when roaming” are
checked in the HLR and invoked if necessary.

- The ODB categories "barring of all incoming calls' and "barring of incoming calls when roaming" are
checked inthe HLR and ODB isinvoked if necessary.
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- The supplementary service "CUG" is checked in the HLR and invoked if necessary.
- T-CSI/VT-CSl isreceived and analysed.
Exit events:
- Responseisreceived from HLR or VLR and terminating CSI (if available) is analysed.

- Anexception condition is encountered. For this PIC, if the call encounters one of these exceptions during the
PIC processing, the exception event is not visible because there is no corresponding DP.

Example exception condition is:

- Thecdling party abandons call.

443112 Terminating Call Handling
Entry events:

- Responseisreceived from HLR or VLR and terminating CSI (if available) is analysed
(DP Terminating_Attempt_Authori sed).

- New routeing information is received when a Busy or not reachable event (DP T_Busy) or aNo Answer event
(DP T_No_Answer) is reported from the Terminating Call Handling PIC.

- New routeing information is received when a Disconnect event is reported from the T_Active PIC.

NOTE: TheHLR may use MAP signalling to indicate to the GM SC before the call is extended to the destination
VMSC that the terminating party is not reachable, or the destination VM SC may use telephony signalling
to indicate to the GM SC after the call has been extended to the destination VM SC that the terminating
party is not reachable.

Actions:
- Theresponse fromthe HLR or VLR is analysed.
- Routeing address and call type are interpreted. The next route or terminating access is selected.
- TheCall Forwarding supplementary service isinvoked if necessary.
Exit events:
- Thecall isaccepted and answered by terminating party; this leads to the T_Answer DP.
- Anindication isreceived that the called party is being alerted; this leads to the Call_Accepted DP.

- Anexception condition is encountered; this leads to the T_Exception PIC. Example exception conditions: the
call setup to the MSC or GM SC was not successful.

- Thecalling party abandons the call; this leads to the T_Abandon DP.

- Theterminating accessis busy in the VM SC or abusy indication is received from the destination exchange in
the GMSC; this leads to the T_Busy DP.

- A not reachable event detected or failure of attempt to select the route for the terminating leg in the GM SC fails
or the MS cannot be reached in the VM SC; thisleadsto the T_Busy DP.

- Theno reply timer expires; thisleadsto the T_No_Answer DP.

443.1.13 T_Alerting

Entry events:
- Cadlled party isbeing alerted (DP Call_Accepted)
- Continueisreceived in T_Mid_Call DP.
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Actions:
- Waiting for the call to be answered by terminating party.
- The Call Forwarding supplementary service isinvoked if necessary.

- Send anotification to the gsmSCF if the terminating party changes position and DP T_Change_Of Position is
armed.

Exit events:
- Thecall isaccepted and answered by terminating party; this leads to the T_Answer DP.

- An exception condition is encountered; this leads to the T_Exception PIC. Example exception conditions:. the
call setup to the M SC or GM SC was nhot successful.

- Thecalling party abandons the call; this leads to the T_Abandon DP.
- A busy indication (UDUB) is received from the destination exchange; thisleadsto the T_Busy DP.

- A not reachable event is detected or the attempt to select the route for the terminating leg in the GM SC fails or
the MS cannot be reached in the VM SC; thisleadsto the T_Busy DP.

- Thenoreply timer expires, thisleadsto the T_No_Answer DP.

- A Cal Party Handling information flow is executed; thisleadsto the T_Mid_Call DP.

443114 T_Active
Entry events:
- Indication that the call is accepted and answered by the terminating party. (DP T_Answer).
- Continueisreceivedin T_Mid_Call DP.
Actions:
- Connection established between originating party and terminating party. Call supervision is being provided.

- Send anotification to the gsmSCF if the terminating party changes position and DP T_Change_Of Position is
armed.

- Wait for cal release.
Exit events:

- A disconnection indication is received from the terminating party, or received from the originating party viathe
originating half BCSM; thisleadsto the T_Disconnect DP.

- Anexception condition is encountered. In addition to the specific examples listed above, exception events
include any type of failure that means that the normal exit events for a PIC cannot be met.

- A service/service feature request is received from the called party (DTMF) or a Call Party Handling information
flow is executed; thisleadsto the T_Mid_Call DP.

443.1.15 T_Exception
Entry events:

- Anexception condition is encountered. In addition to the specific examples listed above, exception events
include any type of failure, which means that the normal exit events for PIC cannot be met.

Actions:

ETSI



3GPP TS 23.078 version 5.0.0 Release 5 51 ETSI TS 123 078 V5.0.0 (2002-06)
- Default handling of the exception condition is being provided. This includes general actions necessary to ensure
that no resources remain inappropriately allocated such as:

- If any relationship exists between the gsmSSF and the gsmSCF, the gsmSSF shall send an error information
flow closing the relationships and indicating that any outstanding call handling instructions will not run to
completion.

- The GMSC or VM SC / gsmSSF should make use of vendor-specific procedures to ensure rel ease of
resources within the GM SC or VM SC / gsmSSF, so that line, trunk and other resources are made available
for new calls.

Exit events:

- Default handling of the exception condition by gsmSSF/GM SC is completed.

4.4.4 Rules for Implicit Disarming of Event Detection Points
The tables below give the rules for implicit disarming of event detection points.

Implicit EDP disarming rules are specified in the tables below for Originating BCSM and Terminating BCSM
respectively. Each table specifies which EDP's shall be disarmed (i.e. MonitorM ode set to Transparent) if/when each
EDP is encountered, irrespective of the EDP's Monitor Mode (Transparent, Notify And Continue, or Request).

When EDPs armed with MonitorMode 'Request’ (EDP-RS) are encountered, any implicit EDP disarming shall take
place before reporting the EDP and transiting the gsmSSF to the Waiting_For_Instruction state (if not aready
suspended in the Wwaiting_For_Instruction state).

If the BCSM has encountered DP O/T_Answer then an originator release must be detected as a DP O/T_Disconnect.

The table entry 'X' means that if the DP is encountered (independently of arming and reporting to the gsmSCF) the
marked DP isimplicitly disarmed.

It shall be possible to rearm explicitly an implicitly disarmed DP, e.g. for follow on call.

Table 4.4: Implicit disarmed DPs in the O-BCSM

Encountered DP Implicit disarmed DPs
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Route Select Failure X X X X X X
O_Busy X X X X X X
O _No_Answer X X X X X X
O_Answer X X X X X X
O_Mid_Call Leg 1 (note 1) X
O Disconnect Leg 1 X X X X
O_Disconnect any other Leg X X X X X X
O_Abandon X X X X
O Term Seized X
O Change Of Position (note 1) X

Notel If the Automatic Rearm |E was present in the Request Report BCSM Event information flow for the
O_Change_Of Position DP or the O_Mid_Call DP and armed as EDP-N, then the DP shall be
automatically rearmed by the gsmSSF when it is encountered.
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Table 4.5: Implicit disarmed DPs in the T-BCSM

Encountered DP Implicit disarmed DPs
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T Busy X X X X X X X
T No_Answer X X X X X X X
T_Answer X X X X X
T_Mid_Call Leg 2 (note 1) X
T_Disconnect any other Leg X X
- X X X X X X X
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T_Abandon X X
Call_Accepted X
T _Change_ Of Position (note 1) X
Notel If the Automatic Rearm IE was present in the Request Report BCSM Event information flow for the
T_Change_Of Position DP or the T_Mid_Call DP and armed as EDP-N, then the DP shall be
automatically rearmed by the gsmSSF when it is encountered.

4.4.5 BCSM Modelling of Call Scenarios

This subclause describes how the BCSM s defined above are used to model CS call scenarios. For each scenario the
used and unused BCSM s involved in the call are shown.

In some cases these models may have an alocation to physical nodes different from that shown. However, the physical
separation of the logical functions shown shall not impact the modelling. This subclause describes the call scenarios
without optimal routeing. If optimal routeing isinvoked then the physical configurations may be different from those
shown, but the modelling is not changed.

CAMEL may be applied simultaneously and independently for each subscriber involved in acall. Thisisnot shownin
these scenarios.

Subscribers other than those being served by CAMEL may be either PSTN subscribers, other subscribers or any other
addressable subscriber.
445.1 Mobile Originated Call

For the call from A to B, an instance of the O-BCSM will be created in the MSC (labelled "O(A-B)"). If the A-party has
an active O-CSl or D-CSlI, or the MSC has an active N-CSl, and the trigger criteria, if present, are fulfilled, then a
CAMEL control relationship with gsmSCF(1) shall be established.
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CAMEL relationship

A-Party B-Party

Figure 4.5: BCSM Scenario for Mobile Originated Call

4452 Mobile Terminated Call at the GMSC or VMSC

For the call from A to B, an instance of the T-BCSM will be created in the GMSC (labelled "T(A-B)") and an instance
of the T-BCSM will be created in the VMSC (labelled "T(A-B)").

If the B-party has an active T-CSl in the GMSC and the trigger criteria, if present, are fulfilled, then a CAMEL control
relationship between the GM SC and the gsmSCF(1) shall be established. If the B-party has an active VT-CSI in the
VMSC and the trigger criteria, if present, are fulfilled, then a CAMEL control relationship between the VM SC and the
gsmSCK(2) shall be established.

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneously. The two gsmSCF endpoints of the
relationships are treated independently.

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different entities.

CAMEL relationship CAMEL relationship

GMSC
gSMSSF/CCF

VMSC
gSmSSF/CCF

O(A-B)

A-Party B-Party

Figure 4.6: BCSM Scenario for Mobile Terminated Calls at the GMSC or VMSC

4.45.3 Call Forwarding at the GMSC or VMSC

If the B-party has an active T-CSl in the GMSC or VT-CSI in the VM SC and the trigger criteria, if present, are fulfilled,
then a CAMEL control relationship between the GMSC or VM SC and the gsmSCF(1) shall be established.

Following processing at the GMSC or VM SC the call will be extended to the VM SC serving the B-party. ThisVMSC
may be physically integrated with the GM SC.
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A new call legto a"C" party shall be created if:

- aCadl Forwarding supplementary service or Call Deflection supplementary service forwardsthe call to C. An
instance of the O-BCSM O(B-C) will be created for the forwarding leg. If the B-party has an active O-CSl or
D-CSl in the GMSC or VM SC, or the GMSC or VM SC has an active N-CSl, and the trigger criteria, if present,
arefulfilled, then a CAMEL control relationship between the GMSC or VM SC and the gsmSCF(2) shall be
established. If the GM SC or VM SC receives the 'Suppress O—CSI' parameter, then O-CSI shall not be used for
the forwarding leg or deflecting leg; or

- aCAMEL servicein acontrol relationship with T(A-B) performs a CAMEL-based call forwarding by using a
Connect information flow. An instance of the O-BCSM O(B-C) will be created for the forwarding leg. If the
B-party has an active O-CSl| or D-CSl| in the GMSC or VM SC, or the GMSC or VM SC has an active N-CSl, and
the trigger criteria, if present, are fulfilled, then a CAMEL control relationship between the GMSC or VM SC
and the gsmSCF(2) shall be established. The O-CSl shall be used for the forwarding leg only if the last Connect
information flow includes the "O-CSl applicable” flag.

The relationship with gsmSCF (1) and the relationship with gsmSCF(2) may exist simultaneously. The two
relationships are treated independently at the GMSC. The instance of the BCSM T(A-B) and the instance of the BCSM
O(B-C) are linked by an internal interface which is assumed to behave in a similar way to an ISUP interface.

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different physical entities.

A

A
CAMEL relationship (1) CAMEL relationship (2)

GMSC/VMSC
gsmSSF/CCF

Internal "1SUP-
like" interface

AN

C-Party

O(A-B)

B-Party
"surrogate”

T(B-C)

Figure 4.7: BCSM Scenario for Call Forwarding at the GMSC or VMSC

4454 gsmSCF Initiated Call

When the gsmSCF wishes to originate a new call, the gsmSCF establishes communication with the network using CAP
signalling. When the gsmSCF wishes to originate a new leg within an existing call, the gsmSCF uses the aready
established communication with the gsmSSF. It sends an Initiate Call Attempt information flow which shall contain the
address of the called party. Afterwards the gsmSCF shall instruct the gsmSSF to continue with the call processing. The
MSC constructs an ISUP Initial Address Message using the parameters received from the gsmSCF and sendsiit to the
destination exchange.

The O-BCSM for the gsmSCF initiated call to B (labelled "O(M-B)") isinvoked on request of the gsmSCF. A control
relationship with gsmSCF (1) is created for the initiation of a new call.

NOTE: ThetermISUP isused to denote UNI or NNI signalling system used in a given network.
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gsmSCF (1)

CAMEL relationship

GMSC/VMSC
gsmSSF/CCF

1 T(M-B) |

B-Party

Figure 4.8: BCSM Scenario for gsmSCF Initiated New Call

4.5 Procedures for CAMEL

The SDLsin the present document illustrate how CAMEL modifies the normal call handling. They do not attempt to
show al the details of call handling in nodes that support CAMEL. Relevant parts of 3GPP TS 23.018 [12] apply in
addition to these SDLs. For example, some inputs leading to unsuccessful call attempts are not shown on these
diagrams - corresponding clausesin 3GPP TS 23.018 [12] apply.

Note that in some SDL processes and procedures the Release information flow may be sent on both an access interface
and an inter-switch interface. If the message is sent on a UNI, its effect is the same as a Rel ease transaction information
flow.

Thetext in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the
SDL diagrams.

45.1 Overall SDL architecture

The following diagrams shows the overall architecture for the SDL diagrams.
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g
8
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I r{fé‘mal,j_'nterface Internal interface

Mobile OCH_MSC Destination
Station - Exchange

A interface ISUP interface

Figure 4.9a: Outgoing case (gsmSSF relay)

gsmSCF

CAP interface

__________________

CAPiriterface

gsmSRF CS_gsmSSF

2
e
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S5
g
8
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I r{fé‘mal,j_'nterface Internal interface

Mobile OCH_MSC Destination
Station - Exchange

A interface ISUP interface

Figure 4.9b: Outgoing case (direct path gsmSCF to gsmSRF or assist with relay)
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gsmSCF gsmSCF
CAP interface CAP interface
' | CSA_gsmssF CSA_gsmSSF |!
| Internaliinterface Internal interface !
CAPrelay ! 1 CAP relay
gsmSRF Interface i CS_gsmSSF CS _gsmSSF ! Interface gsmSRF
Internal interface internal interface Internal interface ~ Internal interface
Originating MT amsc | Interma | vt cF msc Destination
Exchange : - rsuP - : Exchange
ISUP interface interface | SUP interfac
Figure 4.9c: Terminating GMSC case (gsmSSF relay)
gsmSCF gsmSCF
CAP interface CAP interface )
CAPir}_téFfacei"""" """"""""""_"'g_sfﬁs_éﬁ.: CAPi’hfgerface
' | CSA_gsmssF CSA_gsmSSF |!
| Internaliinterface Internal interface !
gSMSRF or | cs_gsmssF CS gsmSSF |! gSMSRF or
assisting SSP i i assisting SSP
ISUPinterface  internalinterface Internal interface ISUP interface
Originating . mT emsc | 'ntema [yt oF mscl Destination
Exchange : - rsuP - : Exchange
ISUP interface interface | SUP interfac

Figure 4.9d: Terminating GMSC case (direct path gsmSCF to gsmSRF or assist with relay)
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gsmSCF gsmSCF
CAP interface CAP interface
i CSA_gsmSSF CSA_gsmSSF |,
| Internaliinterface Internal interface
CAPrelay  CAPrelay
interface i interface
gsmSRF i.] CS gsmSSF CS gsmSSF ! gsmSRF
Internal interface internal interface Internal interface ~ Internal interface
Originating ICH MSC Internal | T cF MSC Destination
Exchange : - rsuP - : Exchange
ISUP interface interface I SUP interface
NOTE: The ICH_MSC may also be connected via an A interface to the terminating Mobile Station.

Figure 4.9e: Terminating VMSC case (gsmSSF relay)

gsmSCF gsmSCF
CAP interface CAP interface )
CAPir}teffacei________ """_""""""""_g_sq_ﬁs_éli: CAPi’hf;erface
' | CSA_gsmssF CSA_gsmSSF |!
| Internaliinterface Internal interface !
gSMSRF or ' | CS_gsmSSF CS_gsmSSF |! gSMSRF or
assisting SSP i i assisting SSP
ISUPinterface internalinterface Internal interface ISUP intterface
Originating .| 1cH Msc Intemal  [\11 cF mscl-" Destination
Exchange : - rsuP - : Exchange
ISUP interface interface | SUP interface
NOTE: The ICH_MSC may also be connected via an A interface to the terminating Mobile Station

Figure 4.9f: Terminating VMSC case (direct path gsmSCF to gsmSRF or assist with relay)
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gsmSCF

CAP interface

gSMSRF CAP relay interface Assisting_gsmSSF

" internal interface

Internal iénterface
IriteTi T Assisting MSC
MSC ISUP interface

Figure 4.99: Assisting case

gsmSCF

CAP interface
gsmSSF;

CSA_gsmSSF

Internal interface

gsmSRF CS_gsmSSF
- CAPreay interface
I'r”\'f'é"rnaj,,“i”nterface Internal tnterface
CAMEL_ICA_ Destination
MSC ISUP interface Exciinge

Figure 4.9h: gsmSCF initiated call case (gsmSSF relay)

45.2 Handling of mobile originated calls

4521 Handling of mobile originated calls in the originating MSC

The functional behaviour of the originating VM SC is specified in 3GPP TS 23.018 [12]. The procedures specific to
CAMEL are specified in this subclause:

- Procedure CAMEL_OCH_MSC _INIT;
- Procedure CAMEL_MO Dialled_Services,
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- Procedure CAMEL_OCH_MSC_ALERTING;

- Procedure CAMEL_OCH_MSC_ANSWER,;

- Procedure CAMEL_OCH_MSC1;

- Procedure CAMEL_OCH_MSC2;

- Procedure CAMEL_OCH_MSC_DISC1;

- Procedure CAMEL_OCH_MSC DISC2;

- Procedure CAMEL_OCH_MSC DISC3;

- Procedure CAMEL_OCH_MSC_DISC4;

- Procedure CAMEL_OCH_ETC;

- Procedure CAMEL_OCH_CTR;

- Procedure CAMEL_Start TNRYy;

- Procedure CAMEL_Stop_TNRy;

- Procedure CAMEL_Store Destination_Address;

- Procedure CAMEL_Modify CUG _Info;

- Procedure CAMEL_N_CSI_CHECK_MSC;

- Procedure CAMEL_OCH_LEG1 MSC;

- Procedure CHECK_DIGIT_STRING_MSC;

- Process CAMEL_OCH_LEG2_MSC;

- Process CAMEL_OCH_RECONNECT _MSC;

- Procedure CAMEL_EXPORT_LEG_MSC;

- Process CAMEL_O CHANGE_OF POSITION_MSC.

NOTE: Procedure CAMEL_OCH_MSC_DISC3 appliesto CAMEL Phase 1 only.
The procedure Send_Access Connect_If Required is specified in 3GPP TS 23.018 [12].

The procedure CAMEL_OCH_LEG1 MSC supervises the originating party only. The process
CAMEL_OCH_LEG2 MSC supervises the terminating party only. Hence, signals from the BSS are received by the
procedure CAMEL_OCH_LEG1 MSC and signals from the destination exchange are received by the process
CAMEL_OCH_LEG2_MSC.

The following paragraphs give details on the behaviour of the MSC in the procedures CAMEL_OCH_MSC _INIT,
CAMEL_OCH_ETC, CAMEL_OCH_ANSWER and CAMEL _Store Destination_Address.

45211 Actions of the MSC on receipt of Int_Error
The MSC checks the default Call Handling parameter in the relevant CSl.

If the default call handling isrelease call, a Releaseis sent to the MS and an Abort to the VLR. The MSC then releases
all call resources and the procedure CAMEL_OCH_MSC_INIT ends.

If the default call handling is continue call, the M SC continues processing without CAMEL support. It sends
Send_Info_For_Ougoing_Call to the VLR and waits in state Wait_For_ MO_Call_Result.
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45212 Actions of the MSC on receipt of Int_Continue

The MSC continues processing without any modification of call parameters. At DP Analysed_Information it sends Send
Info For Ougoing Call information flow to the VLR and waits in state Wait For MO_Call_Result.

45.2.1.3 Actions of the MSC on receipt of Int_Continue_With_Argument

The MSC continues processing with modified call parameters. The MSC shall replace the call parameters by the
information received in the Int_Continue_With_Argument signal. Call parameters which are not included in the
Int_Continue_With_Argument signal are unchanged.

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Origina
Cadlled Party Number and Redirecting Party ID to be ignored or modified.
45214 Actions of the MSC on receipt of Int_Connect

The M SC continues processing with modified call parameters. The MSC shall transparently modify the call parameters
with the received information. The MSC then sends a PROGRESS message to the MS. Call parameters which are not
included in the Int_Connect signal are unchanged.

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Origina
Cadlled Party Number and Redirecting Party ID to be ignored or modified.

The network signalling system shall indicate that thisis an internal network number.

At DP Collected |Information the MSC sets the O-CSl suppression parameter. If D-CSI and N-CSl| are not present, the
MSC sends a Send Info For Outgoing Call to the VLR and waitsin state Wait For MO_Call_Result.

At DP Analysed_Information it sets the D-CSI suppression parameter, sends a Send Info For Outgoing Call to the VLR
and waitsin state Wait_For_MO_Call_Result.
45.2.1.5 Actions of the MSC on receipt of Int_Release_Call

A Releaseis sent to the MS, an abort to the VLR and a Release is sent to the destination exchange. The release cause
received inthe Int_Release Call signal isused. The MSC then releases all call resources and the procedure
CAMEL_OCH_MSC_INIT ends.

45216 Actions of the MSC on receipt of Int_Continue_Without_Leg2

If the MSC receives Int_Continue_Without_Leg2 signal from the gsmSSF, in response to an Initial DP information
flow, the MSC will continue the handling of the calling party (Legl) without routeing the call to a destination.

45.2.1.7 Action of the MSC in procedure CAMEL_OCH_MSC_ANSWER

If the M SC received a destination address from the GM SC in the ISUP Answer or Connect Message, the MSC relays
the destination address to the gsmSSF in the Int._ DP_O_Answer signal.

NOTE 1. The sending of e-parameters by the gsmSCF after receiving the DP_O_Answer indication may be to late.

NOTE 2: If the MO call is not subject to Basic OR, then the destination address is generated by the MSC. If the
MO call is subject to Basic OR, the MSC will receive a destination address from the GMSC in the ISUP
Answer or Connect Message.

45218 Action of the MSC in procedure CAMEL_OCH_ETC

In procedure CAMEL_OCH_ETC (sheet 2) the MSC will remain in the Wait_For_Assisting_ Answer state until it
receives an ISUP Answer Message (ANM) or timeout occurs. Thisisto ensure that acall record is always generated for
every successful establishment of atemporary connection to a gsmSRF, especially in the case where the connection is
between PLMNSs.

NOTE: Thismeansthat it may not be possible to access an SRF which does not generate an ISUP Answer
Message (ANM).
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If a Progress Message is sent towards the M S the progress indicator shall indicate "In Band Information”.

45.2.1.9 Action of the MSC in procedure CAMEL_Store_Destination_Address

TheInt_Store DA signal carries the value of the global variable Destination address and the parameters OR and
Forwarding received in the procedure call.

4.5.2.1.10 Procedure CAMEL_OCH_LEG1_MSC

The Int_ DTMF_Digit_Received information flow is received from an internal processin the MSC that receives DTMF
signalling from the M S. The handling of the internal process that receives DTMF signalling is out of scope of the
present document. The playing of the received DTMF tones to the other partiesin the call segment is out of scope of the
present document.

452111 Action of the MSC on receipt of Int_Request_Notification_Charging
Genera handling of the Int_Request_Notification_Charging signal is specified in subclause 4.5.13.
If an Int_Request_Notification_Charging signal is received for legl (the calling party) then

- for thetotal (e-values or units), the total charges (PLMN specific charges and Transit network charges) to be
levied to legl shall be reported;

- for components (e-values or units), the total chargesto be levied to legl shall be reported per component.
If an Int_Request_Notification_Charging signal is received for leg2 (the called party) then

- for thetotal (e-values or units), the charges applicable for leg2 shall be reported in an
Int_Event_Notification_Charging signal;

- for components (e-values or units), the charges applicable for leg2 shall be reported per component in an
Int_Event_Notification Charging signal.

4.5.2.1.12 Process CAMEL_O_CHANGE_OF_POSITION_MSC

The signals HANDOVER COMPLETE and HANDOV ER PERFORMED are specified in 3GPP TS 48.008 [36].
Signals RELOCATION REQUEST ACKNOWLEDGE, LOCATION REPORT and LOCATION REPORTING
COMMAND are specified in 3GPP TS 25.413[31].
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Procedure CAMEL_OCH_MSC_INIT

r-—--—-——-— -~ - - -~ -~ - -~ -~ -~ -~ - - - - - == o
|

‘/* Procedure in the MSC to perform*
1 CAMEL handling for an outgoing
icall request */

No

Result:=
pass

CAMEL_
Invocation
= True

Allocate
call reference
number

Answer_Received :

False

Store original
call parameters

Int_Invoke_
(O-Csl)

Wait_for_
gsSmSSF_
ked

1(4)

[* Signals to/from the right are
to/from the gsmSSF. */

Int_error

Result:=
fail

Int_gsmSSF
Invoked

Int DP_
Collected_

DP_
Collected_
N1Q

Int_O_Exception

Result:=
fail

Figure 4.10a: Procedure CAMEL_OCH_MSC_INIT (sheet 1)
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Procedure CAMEL_OCH_MSC_INIT , 2(4)
- - - /* Signals to/from the left are

ok Drocad ra e MG b marf ey o to/from the BSS; signals to/from

'/* Procedure in the MSC to perform® " ' .

| CAMEL handling for an outgoing | thef[ ”?r?t are '[O/Ir(;n:jtrl? gsmSSF if

i call request */ ! not otherwise stated.

DP
Le

_Collected_
N10

ed
[ | \ [ |
Int_Disconpect Int_Contin .
— — |Int_Rel Il Int_ E — — Int t Int t
Leg (Iegl)< nt_ eease<Ca nt_Error Wlth_Arguenint nt Con |n< n _Conne<

CAMEL _
_Modify_ Progress
_CUG_Info
'Modify call CAMEL _
parameters with _Modify_
received information' _CUG_Info
'Modify call
parameters with
Yes received ir‘lformat'on'
mmmmm -
|
Abort -“ToVLR
|
Release
transactior
Result:= Result:=
fail Pass

Figure 4.10b: Procedure CAMEL_OCH_MSC_INIT (sheet 2)
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Procedure CAMEL_OCH_MSC_INIT 3(4)
;[l;grcggeidlj;ei i;l j[ﬁe: I(/Iisicitz)ipie;fg)rinq Y /* Signals to/from the right are to/from
i CAMEL handling for an outgoing | the gsmSSF if not otherwise stated. */

|

|

i call request */

'ﬁp_ g DP_Collected_Info,
_Collected_ Leg2_Disconnected

Int_Disconpéct ll[lt_Estains — Int_Connegt To_
Leg (leg2) Ci'm’grﬁon Resource

Int_Disconn
Leg_ack

L CAMEL_OCH_ETTC CAMEL_OCH_GCTR
\ \

Leg2_Disconnected %
. No Yes

Int_Contin< {/T/tﬂ?%mm{ré .
fh_Argumen Result:=

fail

'Modify call

arameters wit :: Ei

Result :=
Legl only

Figure 4.10c: Procedure CAMEL_OCH_MSC_INIT (sheet 3)
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Procedure CAMEL_OCH_MSC_INIT

'+ Procedure in the MSC to perform

| CAMEL handling for an outgoing
i call request */

4(4)

/* Signals to/from the left are
to/from the BSS; signals to/from
the right are to/from the gsmSSF. */

DP_Collected_info,

Wait_For_MO_Call_Result,
Leg2_Disconnected

Int_ DP_O_Abandon

)P_O_Abandon

Int_contint<

Int_Continué_
With_Argument

L

N

Result:=
fail

Figure 4.10d: Procedure CAMEL_OCH_MSC_INIT (sheet 4)
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Procedure CAMEL_MO_Dialled_Services 1(2)
ﬁ*ilgr&i:édiuiré iinitﬁé i\/lis:é tioi . T} /* Signals to/from the left are

i process CAMEL dialled services to/from the BSS; signals to/from

for mobile originated calls */ | the right are to/from the VLR. */

\ |
7

CAMEL_
SDS_MO_INIT

Fail Abort

Result?

'Set D-CSI
suppression’

CAMEL_
DS_MO_INIT

Fail Abort

CAMEL_OCH
MSC1

'Set O-CSI
suppression’

Result:= Reconnect:=
Fail True

Wait_For
MO_Call_

Figure 4.11a: Procedure CAMEL_MO_Dialled_Services (sheet 1)
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Procedure CAMEL_MO_Dialled_Services 2(2)
ﬁ*ilgrbti:édiuiré iinitﬁg,l i\/lis:é tioi . T} /* Signals to/from the left are

process CAMEL dialled services to/from the BSS; signals to/from

for mobile originated calls */ | the right are to/from the VLR. */

Wait_For
MO_Call_

Complete Send Info Release
Call For Outgoir transaction
Call Negative
Response
'Destination
address = HAMEL oCH
Called Pa ; - _ L
Numberr'ty Int_O_Exception MSC_DISCA
Result:= Result:= Result:=
Pass Fail Fail

%

Figure 4.11b: Procedure CAMEL_MO_Dialled_Services (sheet 2)
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Procedure CAMEL_SDS MO _INIT 1(3)
‘r/; 7F’7rc;cie7d[1 rieiiril iﬁé l\i/léat(i)ip;al:farin{ N /* Signals to/from the left are

|CAMEL handling for a subscribed
| Dialled Service */

to/from the BSS; signals to/from the right are
to/from the gsmSSF. */

Result= CAMEL _
Pass

Allocate Call
Reference Number

L
K

Store Original
Call Parameters

Int_Invoke_
gsmSSF

Wait_for_
gsmSSF_Invoked

Release
transactiorn

Int_gsmSSF
Invoked

Int DP_
Analysed_
N1Q

DP_
Analysed_
NiQ

Int_O_Exception

Result:=
Abort

Figure 4.12a: Procedure CAMEL_SDS_MO_Init (sheet 1)
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Procedure CAMEL_SDS MO _INIT

r
|

F* Procedure in the MSC to perform

| CAMEL handling for a subscribed
| Dialled Service */

2(3)

/* Signals to/from the left are
to/from the BSS; signals to/from the right are
to/from the gsmSSF. */

Int_Release” Release
call < Int_Error Int_Conne< transaction
L
’\
CAMEL_
_Modify_
_CUG_Info
No
Int DP_O_
Abandon
Result:= Result:= Result:=
Fail Pass Abort

Figure 4.12b: Procedure CAMEL_SDS_MO_INIT (sheet 2)
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Procedure CAMEL_SDS MO _INIT 3(3)
;[/:*birc;geid[l;ei i?] }Hé I(/Iisicitz)ipie;férirr?[ Y /* Signals to/from the right are to/from
1 CAMEL handling for a subscribed | the gsmSSF if not otherwise stated. */

|

|

| Dialled Service */

DP_Analysed_Info

Int_Establish” Int_Connect To
Tempore}r Resource
Connection

CAMEL_OCH_ETC CAMEL_OCH_C[ITR
\ \
No Yes
Result:=
fall

P_Analysed
_Info

Figure 4.12c: Procedure CAMEL_SDS_MO_INIT (sheet 3)
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Procedure CAMEL_NDS_MO_INIT 1(3)
&*Frééédiuiré ;nitﬁé MS?(S Eoi F;eirfioirr; N T} ﬁ /* Signals to/from the right are
CAMEL handling for a network to/from the gsmSSF. */

| Dialled Service for mobile originated calls*/, |

Result= CAMEL _

Pass

Allocate Call
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k
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Call Parameters

Int_Invoke_

‘.

Release
transactiorn

Invoked

Int. DP_
Analysed_
N1Q

DP_ Result:=
Analysed_ Abort
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Int_O_Exception

Figure 4.13a: Procedure CAMEL_NDS_MO_INIT (sheet 1)
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Procedure CAMEL_NDS_MO_INIT

‘/* Procedure in the MSC to perform
i CAMEL handling for a network

| Dialled Service for mobile originated calls*/,

DP_
Analysed_
n1o

2(3)

/* Signals to/from
the right are to/from the gsmSSF if
not otherwise stated. */
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<
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Int_Conne<

Release
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2
’\
CAMEL _
_Modify
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Result:= Result:=
Fail Pass

Int DP_O_
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Figure 4.13b: Procedure CAMEL_NDS_MO_INIT (sheet 2)
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Procedure CAMEL_NDS_MO_INIT 3(3)
i?*ilgric);:éc]uiré }nitB;MiSié Eoi r;e:rfioirrﬁi N T; /* Signals to/from the right are to/from
i CAMEL handling for a network | the gsmSSF if not otherwise stated. */

| Dialled Service for mobile originated calls*/,

Dé_Analysed_l>fo

Int_Establish” Int_Connect To
Tempore}r Resource
Connection

CAMEL_OCH_ETC CAMEL_OCH_C[ITR
No Yes
Result:=
fall

P_Analysed
_Info

Figure 4.13c: Procedure CAMEL_NDS_MO_INIT (sheet 3)

ETSI



3GPP TS 23.078 version 5.0.0 Release 5 75 ETSI TS 123 078 V5.0.0 (2002-06)

Procedure CAMEL_OCH_MSC_ALERTING 1(2)
5/7*7Pirc;<;eid7u;ei in the Ii\/li‘sicitiomt\ﬁ /* Signals to/from the left are

rinform the gsmSSF that the to/from the BSS; signals to/from

icallis in the alerting phase */ | the right are to/from the gsmSSF if

””””””””””” not otherwise stated. */

Result:=

pass Int._ DP_O_
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|
" exchange r = Internal
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|
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|
|
|
L . TNRy
Answer Int_Cont|n< Int_ReIeas< Release Release expired
Result=: Result:=
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re e cause =
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Int contint TAMEL_OCH|| TAMEL_OCH||
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\
Release
Fail Reconnect
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Result:= Result:= Result:= Result:=
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¥ W ¥ @

Figure 4.14a: Procedure CAMEL_OCH_MSC_ALERTING (sheet 1)
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Procedure CAMEL_OCH_MSC_ALERTING 2(2)

(-~~~ -~~~ -~ - -~~~ -~ o
| [

/* Procedure in the MSC to

‘ Y /* Signals to/from the left are
rinform the gsmSSF that the to/from the BSS; signals to/from
icallis in the alerting phase */ |

the right are to/from the gsmSSF if

not otherwise stated. */

\ \

Int_Continué_
Int_Error With_Argu{Vint

Release Result:=
Pass
Result:=
fail

Figure 4.14b: Procedure CAMEL_OCH_MSC_ALERTING (sheet 2)
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Procedure CAMEL_OCH_MSC_ANSWER 1(2)
5/7*7Pirc;<;eid7u;ei iinitﬁej Iivlisicitiomt\ /* Signals to/from the left are
rhandle an outgoing call */ | to/from the BSS; signals to/from
! the right are to/from the gsmSSF if
not otherwise stated. */
No
Result:=
pass
Answer_Received :=
True
P_O_Answe
[ [ [ e
! -
Int_Contin< Int_ReIeas< Release Release <---- Z;gﬂwaggztlnatlon
|
Result:= Rel TAMEL_OCH|| TAMEL_OCH||
pass elease MSC_DISC1 MSC_DISC2
Release
Yes
Yes
No Answer_Received :=
False
Release Release
‘ Result:=
Result:= reconnect
fail

Figure 4.15a: Procedure CAMEL_OCH_MSC_ANSWER (sheet 1)
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Procedure CAMEL_OCH_MSC_ANSWER 2(2)

e
|

‘/* Procedure in the MSC toT\
rhandle an outgoing call */ |
|

/* Signals to/from the left are
to/from the BSS; signals to/from
the right are to/from the gsmSSF if
not otherwise stated. */

Int_Error With_Argument
No Default call handling =
continue call ?
Yes
Release
Result:=
Pass
Release
Result:=
fail

Figure 4.15b: Procedure CAMEL_OCH_ANSWER (sheet 2)
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Procedure CAMEL_OCH_MSC1 1(3)

r-r-r—-——~—~~~~""~"~“"“"““~"“~“"~“ -~~~ o
|

[* Procedure in the MSC in theg\ﬁ Signals to/from
|

|

|

|

|

|

'case of CAMEL handling to
iconnect a call at DP Busy,
'Route select failure. */

the right are to/from the gsmSSF if
not otherwise stated.

Busy
Subscriber Absent

Other cause

Int_DP_Route_
Int_DP_O_Busy

DP_O_Busy

Int_Connect

; Int_Continué_
Int_Contln< With_Arguenint Int_Error Int_ReIeas%all

CAMEL_ ‘ N N N
_Modify_
_CUG_Info

Modify call
parameters with
received information

Result::t Result:=
reconnec continue
\

Figure 4.16a: Procedure CAMEL_OCH_MSC1 (sheet 1)
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Procedure CAMEL_OCH_MSC1 2(3)

I+ Procedure in the MSC in the. Signals tffrom the left are

'case of CAMEL handling to | to/from the BSS; signals to/from
|
|
|
|
|

iconnect a call at DP Busy, the right are to/from the gsmSSF if
'Route select failure. */ not otherwise stated.

DP_O_Busy
DP_Route_Select_Failure

Release

Int_DP_O_Abandon

. Int_Contin
Int ntin — —
—co < With_Argument
[\
Result:=
continue

Figure 4.16b: Procedure CAMEL_OCH_MSC1 (sheet 2)
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Procedure CAMEL_OCH_MSC1 3(3)

r--r—-——~~~"~"~"“~"“-"“"=““"~“ "~ "™ °= o
|

‘/* Procedure in the MSC in thejﬁ
1case of CAMEL handling to |
|
|
|
|
|

Signals to/from the right are to/fro
the gsmSSF if not otherwise stated.

DP_Route_Select__Failure
DP_O_Busy

Int_Establish” Int_Connect To
Temporar Resource \_
Connection

iconnect a call at DP Busy,
'Route select failure. */

CAMEL_OCH_ETC CAMEL_OCH_QTR
\ \
No Yes
Result:=
continue

-

Figure 4.16c: Procedure CAMEL_OCH_MSC1 (sheet 3)
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Procedure CAMEL_OCH_MSC2

I
|
iconnect a call at DP
No_Answer */

No

Result:= Result:= Result:=
coninue reconnect release
[ N

Int_DP_O_No

er

DFR

_Answer

1(3)

Signals to/from
the right are to/from the gsmSSF if
not otherwise stated.

Int_Conne<

Int_Contin<

parameters with
received information

CAMEL_ _
_Modify_ Int_O_Exception
_CUG_Infa
Modify call

Int_Error

Int_ReIeas<<CaII

Figure 4.17a: Procedure CAMEL_OCH_MSC2 (sheet 1)
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Procedure CAMEL_OCH_MSC2

(- -~ -~ - - ---- - o
|

' connect a call at DP

No_Answer */

DF{_O_NO_AI’]S\}GI’

Release

Int_DP_O_Abandon

2(3)

Signals to/from the left are

to/from the BSS; signals to/from
the right are to/from the gsmSSF if
not otherwise stated.

Int_continu<

Int_Continué_
With_Argument

Result:=
fail

0y

Figure 4.17b: Procedure CAMEL_OCH_MSC2 (sheet 2)
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Procedure CAMEL_OCH_MSC2

(- -~ -~ - - ---- - o
|

' connect a call at DP

No_Answer */

D%_O_No_Ans}er

3(3)

Signals to/from the right are to/from
the gsmSSF if not otherwise stated.

Int_Establish”
Temporar
Cannection

CAMEL_OCH_ETC
\

Int_Connect_To_
Resource

CA

MEL_OCH_GTR

e

No

DFé_O_No_Ans%er

Yes

Result:=
release

Figure 4.17c: Procedure CAMEL_OCH_MSC2 (sheet 3)
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Procedure CAMEL_OCH_MSC_DISC1 1(2)
;r/; lsgoic;aat]rieiir; 'Ehieil\;léapie;farirr?, Y /* Signals to/from

rhandling for a call release */ | the right are to/from the gsmSSF
L ‘ if not otherwise stated. */

_gsmSS

voked~
No

Yes

Int DP_
O_Disconne
[*legld = 14/
DP_
_Disconnect_J1
[

‘ o
Int_Error Int_Releasé Call |Int_Continge Release < ---- From destination
|exchange

% L I
Int_Continué_
With_Argument

| Int_DP_
O_Disconne
[*legld = 24/

DP_O_Disconnect

Int_Continué_ :
With. Arg ugént Int_Cont|n< Int_Error Int_ReIeas{all

N k

result:= result:=
normal_ CAMEL _
handling handling

Figure 4.18a: Procedure CAMEL_OCH_MSC_DISCL1 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2 1(2)
;r/; lsgoic;aat]rieiir; 'Ehieil\;léapie;férirr?, Y /* Signals to/from the left are

handling for a call release */ | to/from the BSS or the process

|

,,,,,,,,,,,,,,,,,,,,,,,, : MT_GMSC; signals to/from
the right are to/from the gsmSSF if
not otherwise stated. */

No
result:=
normal_
O_Disconngtt
O
[ \ \ \ \ |
: Int_Continué_ Int_Releasg”
Release Int_Cont|n< With_Argu{ént " Cal < Int_error Int_Conne<
\ N N| ‘
CAMEL_
_Modify_
_CUG_Info
Modify call

parameters with
received information

Answer Received :=

. False
. Int_Contin
Int_ E Int t — — Int_Rel Il
nt_Error nt_Con |n< Wlth_Argu{ént nt_ eease<Ca ‘

‘ 2 | Result:=
reconnect

result:= result:=
CAMEL_ normal_

- fandiog - handing

Figure 4.19a: Procedure CAMEL_OCH_MSC_DISC2 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2 2(2)
‘r/’ik lsgoic;aat]rieiir; 'Ehieil\;léapie;férirr?, Y Signals to/from the right are to/from

the gsmSSF if not otherwise stated.

| handling for a call release */
|

Int_Establish” Int_Connect To
Temporar Resource

Caonnection

TR

CAMEL_OCH_ETC CAMEL_OCH_(

e

No Yes

Result:=
release

DP O_Disconne}t_z @

Figure 4.19b: Procedure CAMEL_OCH_MSC_DISC2 (sheet 2)
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Procedure CAMEL_OCH_MSC_DISC3 CAMOD3_1(1)

r--r-r——~—~-~-~ -~ -~ -~ - - - -~ - - - - - - - - - °-°-°=° -
;/* Procedure in the originating VMSC 0N
1to handle premature release of a CAMEL call*7
| |

Int_O_

_Exception to gsmSSF

Figure 4.20a: Procedure CAMEL_OCH_MSC_DISC3 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC4 1(2)

;r/* Procedure in the MSC perform
1 *
:CAMEL handling for a call release i /* Signals to the right are to

””””””””””””” the gsmSSF */ %

o
I

Int_Continué_
With_Argument

Int_continue

Figure 4.21a: Procedure CAMEL_OCH_MSC_DISC4 (sheet 1)
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Procedure CAMEL_OCH_ETC 1(3)
‘IchIcé&Grfe]ﬁ {hieil\;léé R Signals to/from the left are to/from
'to handle a temporary | the BSS;
| connection | signals to/from the right are
””””””””” to/from the gsmSSF;

if not otherwise stated.
Initial ITOCAMEL_
Address ‘ASS|st|ng MSC
1or SRF
Send_Alerting|| _ Procedure defined
If_Required lln 3GPP TS 23.018
Wait_For_
ssisting_AC
'From CAMEL_
Release Release < ---- Assisting MSC
1or SRF
Int_ETC_Failed
False
Result:=
pass
Int_DP_O_Disconnect Int DP_O_Abandon
[*legID*/
Wait_For_Discon ect_ DP_O_Abando
Forward_Connection
Int_Disconprect_ Int_Continué_
Forward_Cuonnection Int contln< With Arguenint
ITOCAMEL_ ITOCAMEL_
Release ‘Assstlng MSC Release ‘Assstlng MSC
ror SRF ror SRF
Result:= Result:=
pass fail

Figure 4.22a: Procedure CAMEL_OCH_ETC (sheet 1)
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Procedure CAMEL_OCH_ETC

2(3)

the BSS;

Wait_For_

Signals to/from the left are to/from

signals to/from the right are
to/from the CAMEL_Assisting_MSC or SRF

Assisting_ACM

Address
Complete

Wait_For_
Assisting_

Answer

Connect

h connection
No No j
Procedure defined | Send_Access] dend_Access]
in 3GPP TS 23.018 ]| Connect_ Progress Progress Connect_
,,,,,,,,,,,,,, : |f_RP(ﬁlJirPd N T If_RP(ﬁuired

Int_Tempora
Connection

Temporary_
Connection_

|
|
—

Procedure defined
:in 3GPP TS 23.018

Figure 4.22b: Procedure CAMEL_OCH_ETC (sheet 2)
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Procedure CAMEL_OCH_ETC 3(3)
,,,,,,,,,,,,,,, N

L Signals to/from the left are to/from
| the BSS;
| signals to/from the right are
””””””””” to/from the gsmSSF;
if not otherwise stated.

Temporary_Connection_Established

Wait_For_Assisting_Answer

Int_Discon
Forward_

'From CAMEL _
Release <---- Assisting_MSC
jor SRF

-
|

Int TC_

false Int_ TC_ Released
Released
beéénhé%ﬂ;s; 1 - 1Release
Disconnet IniDP_O_ Resul= | orSRF
*legID*/ Abandon pass | —-----------

Result:=

pass
DP_O_Abandon
Wai(_For_Disconrject_

Forward_Connection

Figure 4.22c: Procedure CAMEL_OCH_ETC (sheet 3)
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Procedure CAMEL_OCH_CTR 1(5)
;rlsrioizéédr;ini {héioiriéiin;ltiinigil\i/lisicmt\ﬁ Signals to/from the left are
1to handle a Connect To Resource to/from the BSS;

|
| operation | signals to/from the right are to/from
””””””””””””” the gsmSSF if not otherwise stated.

Int_Invoke_

Await_SRF_
_Initialisation

- - - - - - - -~ |

Int SRF |

o int SRE_ /|
Connectio :from SRF Connected :from SRF

Connect SRF ¢
the call
e
Send_Alerting|| _ . Procedure defined
If_Required lin 3GPP TS 23.018

roughs
onnectio
re ? Yes

No
Int_CTR_Falled Send_Access| 1 procedure defined
== Connect If_|[~" iy 3pp TS 23.018
required L
Result:= Int_SRF_Connected
pass

Figure 4.23a: Procedure CAMEL_OCH_CTR (sheet 1)
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Procedure CAMEL_OCH_CTR

r--r—-——-~~~ -~~~ -~ “-" - - —-—=-=7°777 N
'Procedure in the originating MSC R

'to handle a Connect To Resource |
|

2(5)

Signals to/from the left are
to/from the BSS;

Result:= P_O_Abando
pass _Fall
; Int_Continué_
Int_contlnu< With_Argugént

Result:=
fail

| operation signals to/from the right are to/from
””””””””””””” the gsmSSF if not otherwise stated.
o Int_Disconnect_
-
Release 'From SRF Forward_ Release
! -
mmm e
|
Int_SRF_Relgased L 5To SRF
L True -
False
Result= Await_SRF_ Int DP_O_ Int DP_O_
pass. isconnection Disconnect Abandon
i [* leglD */
]
Int. SRF_ /__ DP_O_Abandon
Answer Int_Continué_ .
Int_SRF_Released With, Argument Int_continue
True - :'Z
False <
o e | e
* legID */ * legID */ pass Forward_Connection

Figure 4.23b: Procedure CAMEL_OCH_CTR (sheet 2)
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Procedure CAMEL_OCH_CTR

r--r—-——-~~~ -~~~ -~ “-" - - —-—=-=7°777 N
'Procedure in the originating MSC R

1to handle a Connect To Resource
| operation

3(5)

Signals to/from the right are to/from
the gsmSSF.

Signals to/from the left are to/from
the external SRF.

Announcement

CAP_Play
Announcement

CAP_Prompt_
And_Collect_
Us\?r_lnfo mation

CAP_Spe
Ressource

CAP_Specialized_

Ressource_|

cialized_

CAP_Prompt_

Report And_Colle

CAP_Prompt
port And_Collect

ation

=3

Figure 4.23c: Procedure CAMEL_OCH_CTR (sheet 3)
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Procedure CAMEL_OCH_CTR

‘ Procedure in the originating MSC N
‘to handle a Connect To Resource !
| operation

Awali

t SRF_lInitialisation

True

Int_DP_QO_Disconnect
[*legID*/

Await_ SRF_
|sconnect|on

|nt_Discon§>< SRF-- - To SRF

4(5)

Signals to/from the left are
to/from the BSS;

signals to/from the right are to/from
the gsmSSF if not otherwise stated.

False

Int_ DP_O_Abandon

DP_O_Abandon

. Int_Continué_
Int_cont|m< With_Argugrﬁint

Int_Disconnept-SRF- - - To SRF

Await_S RF_

Figure 4.23d: Procedure CAMEL_OCH_CTR (sheet 4)
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Procedure CAMEL_OCH_CTR 5(5)
;rlsrioizéédr;ini tih;,l707rig;i7n;1t7inigiI\i/lisa,\ﬁ Signals to/from the left are
1to handle a Connect To Resource to/from the BSS;
| operation | signals to/from the right are to/from
””””””””””””” the gsmSSF if not otherwise stated.

Wait_For_Disconnect_
Forward_Connection
Int_Disconpmect_
Forward_Connection
Int_Disconnect_ |
SRE :To SRF

Answer
Received

True

Await_SRF_
Disconnection
Await_ SRF_
isconnection

Int. SRF_ /
Released

----From SRF

Result:=
pass

Await_SRF_
isconnection

False

Await_ SRF_
isconnection

Int. SRF_ /
Released

----From SRF

Result:=
fail

Figure 4.23e: Procedure CAMEL_OCH_CTR (sheet 5)
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Procedure CAMEL_Start TNRy 1(2)

,,,,,,,,,,,,,,,,, -

|
; Prodedure in MSC to start
ithe timer TNRy |
|

Yes

.

Yes

Start TNRy
with received ue availabte?
time value

<

Start TNRy with
default value

)

Figure 4.24a: Procedure CAMEL_Start_TNRYy (sheet 1)

ETSI



3GPP TS 23.078 version 5.0.0 Release 5 99 ETSI TS 123 078 V5.0.0 (2002-06)

Procedure CAMEL_Stop_TNRy 1(2)

'Procedure in the MSC'*
1to stop the timer TNRy |
| |

Stop TNRy

Figure 4.25a: Procedure CAMEL_Stop_TNRYy (sheet 1)
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Procedure CAMEL_Store_Destination_Address 1(2)

| -

; Procedure in the MSC to R
| store the destination address,
| for an originating call leg, |

' roaming leg or forwarding Ieg; Procedure CAMEL_Store_Destination_Addres%

******************* FPAR IN OR, Forwarding

Store destination address
(Destination address,
OR, Forwarding)

X

Figure 4.26a: Procedure CAMEL_Store_Destination_Address (sheet 1)
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Procedure CAMEL_Modify CUG_Info 1(2)
'+ Procedure in the MSC to modify CUG
(information for the call as instructed |
' by the gsmSCF via the gsmSSF. */ |

Yes CUG Interlock
present?
No
Yes CUG Outgoing
Access present?

No

Modify CUG
parameters wit|
received infa

Remove CUG
parameters
from call info

=

Non-CUG call
present in SI12?

Figure 4.27a: Procedure CAMEL_Modify_CUG_Info (sheet 1)
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Procedure CAMEL_N_CSI_CHECK_MSC

:/* Procedure in the MSC to check T\

'the N-CSI and set the N-CS| available.

| parameter for SIFOC accordingly.*/

Se

2t N-CS| availat
parameter

0](S]

)

1(1)

Figure 4.28a: Procedure CAMEL_N_CSI_CHECK_MSC (sheet 1)
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Procedure CAMEL_OCH_LEG1_MSC
' Aprocedureinthe MSCto 1
rhandle leg 1 in a CPH configuration. #
| |

Int_MidCall_
Criteria_Reguest

Wait_For_
idCall_Criteri
Int MidCal Int_MidCall
Criteria ack~ Criteria negative
response
Store MidCall
Criteria
MidCall armed MidCall armed
=True := False

/* Signals to/from the left are to/from the BSS
Signals to/from the right are to/from the gsmSSF
unless otherwise stated */

_

———

Int_MidCal Int_Cancel
_Criteria _MidCall

Store MidCall
Criteria

MidCall armed MidCall armed
= True = False

)

Clear Digit
String

Stop Interdigit
Timer

)

1(9)

Figure 4.29a: Procedure CAMEL_OCH_LEG1_MSC (sheet 1)
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Procedure CAMEL_OCH_LEG1_MSC 2(9)
i}*iAi E);o;:éa ljré ]r; tih;zil\ﬁsié j[c; - T\ /* Signals to/from the left are to/from the BSS

rhandle leg 1 in a CPH configuration. ] Signals to/from the right are to/from the gsmSSF
Lo unless otherwise stated */

Set-up
mmm— o
|
--“To VLR
|
Address Connect
Complete
,,,,,,,,,,,,,,,, 5
Dl )
See 3GPP TS 23.018 - - fiend_Alerting |
! If_Required
Yes @
No
P
Release Alerting in _ ,To Subs_FSM
Transaction Progress 1See 3GPP TS 23.018

To Subs_FSM L _ |Call Setup
See 3GPP TS 23.018'! Failed

Wait_For_
Answer

Figure 4.29b: Procedure CAMEL_OCH_LEG1_MSC (sheet 2)
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Procedure CAMEL_OCH_LEG1 MSC

[ Aprocedureinthe MSCto 1
rhandle leg 1 in a CPH configuration. ]
| |

Wait_For_Answer,
DP_O_MidCall_Alerting

ECT
Request

ECT
Request

To Subs_FSM _
See 3GPP TS 23.018

/* Signals to/from the left are to/from the BSS

unless otherwise stated */

Signals to/from the right are to/from the gsmSSF

Wait_For_
Answer

Answer

Mo

Handle_AoC||
_MO_MSC !

Send_Access||
Connect_If_|[ -+ See 3GPP TS 23.018

Required L

,,,,,,,,,,,,,,, 5
To Subs_FSM L _|call Setup
See 3GPP TS 23.018 Failed
Connect
Ack
7777777777 "
|
From gsmSSF - - - - - /Int_MidCall

MS connected
= True

——

Store CW treatment

if received in SlI2

indicator for this call [ |

Call
established

Wait_For_
Clear

Figure 4.29c: Procedure CAMEL_OCH_LEG1_MSC (sheet 3)
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Procedure CAMEL_OCH_LEG1_MSC 4(9)
i}*iAi E);o;:é& ljré ]r; tihieil\ﬁsié j[c; - T\ /* Signals to/from the left are to/from the BSS
rhandle leg 1 in a CPH configuration. ] Signals to/from the right are to/from the gsmSSF
Lo unless otherwise stated */

Wait_For_ACM,

Wait_For_Answer,

S Wait_For_Connect_Ack,
DP_O_MidCall_Alerting

Release Int_Disconpect
transaction Leg
CAMEL_OCH| Release Release
MSC_DISC4 transaction transaction
Int_Disconnect
Leg ack
,,,,,,,,,,,,,,, B
To Subs_FSM | _ |Call Setup

See 3GPP TS 23.018!  |Failed

Wait_For_Answer,
DP_O_MidCall_Alerting

P_O_MidCal
_Alerting
pmm
|
-~ From gsmSSF
|

Figure 4.29d: Procedure CAMEL_OCH_LEG1_MSC (sheet 4)
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Procedure CAMEL_OCH_LEG1_MSC 5(9)
i}*iAi E);o;:é& ljré ]r; tihieil\ﬁsié j[c; - T\ [* Signals to/from the left are to/from the BSS

rhandle leg 1 in a CPH configuration. ] Signals to/from the right are to/from the gsmSSF
Lo unless otherwise stated */

Wait_For_Clear,
DP_O_MidCall_Active

Release Int_Releasg” Int_Disconprect_ Int_Export
transaction Call Leg Leg
Release Release CAMEL_EXPORT
transaction transaction _LEG_MSC
@ esult=
. ?
Int_Disconnect_ ass; No
A— Leg ack
Yes
UUS_MSC_
Check_UUSI1
ul I Int_gsmSSF
B | _Instance
|
CAMEL_OCH|| 1
MSC_DISC1 l
|
,,,,,,,,,,,,,,, 1 P_O_MidCall 3
] | Active
_,To Subs_FSM !
Callcleared >~ 5o 3PP TS 23.018 |
,,,,,,,,,,,,,,,, ‘
|

' | To Process
' CAMEL_O_CHANGE_OF_POSITION_MSC

%

Figure 4.29e: Procedure CAMEL_OCH_LEG1_MSC (sheet 5)
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Procedure CAMEL_OCH_LEG1_MSC 6(9)

F Aprocedureinthe MSCto 1
rhandle leg 1 in a CPH configuration. ]
| |

/* Signals to/from the left are to/from the BSS
Signals to/from the right are to/from the Proces
Subs_FSM (See 3GPP TS 23.018). */

Wait_For_Clear,

DP_O_MidCall_Active

Hold Retrieve ECT MPTY
request request request request
ol ECT MPTY
Upporteds request request
[
No Yes Yes No
Hold Retrieve
reject _Request _Request reject
\ N| N 2

Process_Holdg {,,E ocess_Retreive
|
|
|
|
|
|
|
|
|
|
|

Figure 4.29f: Procedure CAMEL_OCH_LEG1_MSC (sheet 6)
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Procedure CAMEL_OCH_LEG1_MSC
F Aprocedureinthe MSCto 1
rhandle leg 1 in a CPH configuration. ]
| |

P_O_MidCal
_Active

———

7(9)

/* Signals to/from the left are to/from the BSS
Signals to/from the right are to/from the gsmSSF
unless otherwise stated */

Int_Contin<

Int_Contin
With Argu

Int_Error

e

Wait_For

Clear

DP_O_MidCa
_Alerting
\

Release
transaction

Int_Contin<

Int_Contin
With Argu

Int_Error

e

rec

Modify call
parameters witl
Qrma

Wait_For

Answer

Release

Release
transaction

Figure 4.299: Procedure CAMEL_OCH_LEG1_MSC (sheet 7)
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Procedure CAMEL_OCH_LEG1_MSC
F Aprocedureinthe MSCto 1
rhandle leg 1 in a CPH configuration. ]
| |

8(9)

/* Signals to/from the left are to/from the BSS
Signals to/from the right are to/from the gsmSSF
unless otherwise stated */

DP_O_MidCall_Active,
Wait_For_Clear

>

Int_MidCal

Int. DTMF|_
Digit_Rece

Interdigit Timeoutj‘L
is specified in |
MidCall Criteria |

Start Interdigit
Timer

Digit

Add Digit to

String

fan

<7

HECK_DIGIT
STRING_MSQ

Trigger

Result?

Continue

DP_O_
MidCall
___Active

Stop Interdigit Stop Interdigit
Timer Timer
Int DP_O_
MidCall
Clear Digit Clear Digit
String String
%

Figure 4.29h: Procedure CAMEL_OCH_LEG1_MSC (sheet 8)
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Procedure CAMEL_OCH_LEG1_MSC 9(9)
i}*iAi E);o;:é& ljré ]r; tihieil\ﬁsié j[c; - T\ [* Signals to/from the left are to/from the BSS

rhandle leg 1 in a CPH configuration. ] Signals to/from the right are to/from the gsmSSF
Lo unless otherwise stated */

DP_O_MidCall_Active,
Wait_For_Clear

777777777 | Interdigit
Internal F- =~ 2>Timer
,,,,,,,,,, ‘ expires
No }f(aﬁ%
present in Mi Il
%ﬁr iteria?
Yes
Length of Digit String less Yes
than length of Start String?
No
No - .
Length of Digit String less than
minimum number of digits?
Yes
Int_ DP_O_
MidCall
Clear Digit Clear Digit
String String

DP_O_
MidCall -

Figure 4.29i: Procedure CAMEL_OCH_LEG1_MSC (sheet 9)
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procedure CHECK_DIGIT_STRING_MSC

r o
|

1(1)

Last digit(s) in Digit String =
Cancel digit String?

Length of Digit String =
length of Start Digit String?

Number of digits in Digit String =
Maximum number of digits

No

Last digit(s) in Digit String =
End of reply digit string?

‘/* A procedure in the MSC to check entered digits to see,
if the MidCall trigger criteria is met. */ |
| |
Yes >
No
St igit'String
present irlpﬂl\@eaii
trigg iteria?
Yes
Yes >
No
Yes— >
No
Result := Result := Result := Eny o prﬁa\pslz\@it
Ab‘ort Continue Trlg‘ger MidCall triggef criteria?
Yes
i ; Yes >
No
Length of Digit String less than Yes
minimum number of digits?
No
Result := Result :=
Trigger Continue
\

0y

Figure 4.30a: Procedure CHECK_DIGIT_STRING_MSC (sheet 1)
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Process CAMEL_OCH_LEG2_MSC 1(2)
;r/; 7A7[;r8<;e:d7uiré in the MSC {OT\ [* Signals to/from the left are to/from the gsmSSF
handle leg 2 of an active call. */, Signals to/from the right are to/from the destination
L exchange unless otherwise stated */

Store Leg2
Information

Wait_For
_Clear

Wait_For_Clear,
DP_O_MidCall_Active

Release Int_Release Int_Disconnect Int_Export Int MidCall
Call Leg Leg -
UUS MSC Release Release
_ _ AMEL_EXPORT
‘r 77777 Check_UUSI1 ¢ LEG Msg
| _yul - =
i Int_Disconnect_
| JAMEL_OCH | Leg ack
| MSC_DISC2) |
|
|
|
|
|
|
|
|
l
|
| Yes
|
|
l
|
| Reconnect
! = True ;
| : Int_Continue
| Int_Error Int_Continue With Argufnent
Lo ____
' see GAMEL_OCH | |
) RECONNECT] i ) ;
;73767 PE 7T1372737.98777 MSC Pefault Ca Continue Modify call
= Hand|i parameters with
received infarmation'

Release

Release Wait_For
_Clear

Fail

Figure 4.31a: Process CAMEL_OCH_LEG2_MSC (sheet 1)
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Procedure CAMEL_OCH_RECONNECT_MSC 1(7)

7777777777777777777777777 A I* Signals to/from the right are %
*

|
;/* A procedure in the MSC to handle a,
| reconnection after leg 2 disconnects */ to/from the destination exchange

CAMEL_MO |
DIALLED_SERVICES

No esult =

ass?
Yes

Result := P

Fail MQOBILE_NUMBER_
DORTABILITY[ ~ | See 3GPP TS 23.066

INOQoD [T ©______________.

-

Initial
Address

| |Destination address =
IAM.Called Party Address

JAMEL_Store |
Destination
_Address
(False, False)

\6 ait_For_AC??W

Figure 4.32a: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 1)
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Procedure CAMEL_OCH_RECONNECT_MSC 2(7)
ii*iAi f)fo;:é&lj ré }nitihé 7|\/157C7: {oi ﬁz;nidilei ;‘, Y /* Signals to/from the right are

| reconnection after leg 2 disconnects */ to/from the destination exchange .*

| |

Wait_For_
ACM

—

Address Connect
Complete

CAMEL_
Start_ TNRy

UTU2CNT :=Q

CAMEL_OCH||
MSC_ALERTING

Result?

Fail, Answer
Reconnect Release

Result := Result := 1
Reconnect Fail

Wait_For_
Answer

Figure 4.32b: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 2)
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Procedure CAMEL_OCH_RECONNECT_MSC 3(7)
ii*iAi f)fo;:é&lj ré }nitihé 7|\/157C7: {oi ﬁz;nidilei ;‘, Y /* Signals to/from the right are

| reconnection after leg 2 disconnects */ | to/from the destination exchange .*

| |

Wait_For_
ACM

Release

Release cause =
no answer from user?

CAMEL_OCH
_MSC1

Result := Result :=
Reconnect Fail

2

Figure 4.32c: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 3)
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Procedure CAMEL_OCH_RECONNECT_MSC 4(7)
ii*iAi E);o;:é&ljré 7in7t7hie7|visié {oi ﬁz;nidilei ;‘, Y /* Signals to/from the right are

| reconnection after leg 2 disconnects */ | to/from the destination exchange .*

| |

Wait_For_
Answer

i

Answer

K

CAMEL_Stoy
_TNRy

CAMEL_OCH
SC_ANSWE

{

=
P—
E=1
AJ

Reconnect Fail
Result?

-

Pass

Handle_AoC || |
MO_MSC !

Store CW treatment
indicator for this leg

if received in SlI2

Result := Result := Result :=
Reconnect Pass Fall

)

Figure 4.32d: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 4)
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Procedure CAMEL_OCH_RECONNECT_MSC

5(7)
i/* A procedure in the MSC to handle ;‘)ﬁ
| reconnection after leg 2 disconnects */
|

/* Signals to/from the right are %
*
| .
|

to/from the destination exchange

DP_O_MidCall_Alerting,
Wait_For_Answer

,,,,,,,,, 5 |
L _|TNRy
|

Internal | Expired

Release

@ Release

_ Yes
Release cause =
no answer from user?

No
CAMEL_OCH CAMEL_OCH
_MSC1 MSC2

@ul’[ = Yes Yes/I@ul’[ =
on W _

Wn
No No
Result = Result := Result :=
Fail Reconnect Fail
\ \

02y

Figure 4.32e: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 5)
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Procedure CAMEL_OCH_RECONNECT_MSC 6(7)

,,,,,,,,,,,,,,,,,,,,,,,,, -

i/* A procedure in the MSC to handle a, /* Signals to/from the right are
| reconnection after leg 2 disconnects */ | to/from the destination exchange;
Lo Signals to/from the left are

to/from the gsmSSF .*/

DP_O_MidCall_Alerting,
Wait_For_ACM,
Wait_For_Answer

Int_Releas
Call

Int_Disconnect
Leg

Release Release

Int_Disconnect
Leg ack

Result :=
Fail

Figure 4.32f: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 6)
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Procedure CAMEL_OCH_RECONNECT_MSC 7(7)

,,,,,,,,,,,,,,,,,,,,,,,,, -

i/* A procedure in the MSC to handle a, /* Signals to/from the right are
| reconnection after leg 2 disconnects */ | to/from the destination exchange;
Lo Signals to/from the left are

to/from the gsmSSF .*/

DP_O_MidCall_Alerting,
Wait_For_Answer
\

Int_Export Int_MidCall
Leg B

CAMEL_EXPOF
_LEG_MSC

oA

T

esult = Yes

ass?
No

Result := O_
Fail _Alerting

. Int_Continue
Int_Error Int ntin —

[
efaum Continue
n@g/

Release

Wait_For_
Answer
Release
Result :=
Fail

Figure 4.32g: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 7)
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Procedure CAMEL_EXPORT_LEG_MSC 1(2)
;r/; Air;rageidh;ei |;1}r;e; li/lisicftioi N T} /* Signals to/from the left are to/from the old gsmSSF

i change the call segment for a leg. */i Signals to/from the right are to/from the new gsmSSF
L ! unless otherwise stated */

Wait_For
_Import_Leg

Int_Import ' From destination exchange.
Leg Answer /=~ - can only occur if Move Leg is
i performed on ICA-call during
alerting phase.

|
L .

-
|

Store new
gsSmSSF
instance

Int_Import
Leg ack

Int_Export
Leg ack

DP_Mid_Call

,,,,,,,,,,,, .
From Destination| ™\ A Int_Contin Int Conti
Exchange ; nswer With Argument nt_t-ontinue
7777777777777 1z \
K
Result:= Result:=
Answer Pass
\ N

Figure 4.33a: Procedure CAMEL_EXPORT_LEG_MSC (sheet 1)
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Procedure CAMEL_EXPORT_LEG_MSC 2(2)
;r/; Air;rageidh;ei |;1}r;e; li/lisicftioi N T} [* Signals to/from the left are to/from the BSS.

i change the call segment for a leg. */i Signals to/from the right are to/from the originating
L ! of destination exchange.*/

Wait_For_Import_Leg,
DP_Mid_Call

Release
Transactio

This can be received if the |
procedure was called from oo
CAMEL_OCH_LEG1_MSC or,
CAMEL_ICH_LEG2 MSC K

This can be received if the
n Release < - - - procedure was not called from
| CAMEL_OCH_LEG1_MSC or
CAMEL_ICH_LEG2_MSC

|
L

Figure 4.33b: Procedure CAMEL_EXPORT_LEG_MSC (sheet 2)
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Process CAMEL_CHANGE_OF_POSITION_MSC 1(1)

r---—-———"""""""~"~""~""~>""~"""“">">""7/”""~>""=~" "~ "~~~/ "~ "~ “— "~ 7 N
|
|

/¥ Process to handle handover indicatin within MSC */, /* Signals to/from left are to/from the handover

| | process in MSC; signals to/from right are to/from eithe
L ! CAMEL_O_CHANGE_OF_POSITION_MSC or
CAMEL_T_CHANGE_OF_POSITION_MSC. */

Null

RELOCATION_REQUEST_ACKNOWLEDGE,
[ |HANDOVER_COMPLETE,
HANDOVER_PERFORMED

Process
No CAMEL_O_CHANGE_OF_POSITION_MSC or
CAMEL_T_CHANGE_OF_POSITION_MSC

) - =
Yes exists for this subscriber

Relay signal

Null

lA

Figure 4.34a: Process CAMEL_CHANGE_OF_POSITION_MSC (sheet 1)
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Process CAMEL_O_CHANGE_OF_POSITION_MSC

i/* Process in the MSC to handle T;
(location information of the MO call */

radio network?

LOCATION
REPORTI

CO‘NTROL

Position_
Monitoring

Int_gsmS
_Instance

" |From Procedure

Store new
gsmSSF
instance

Position_
Monitoring

Int_Invoke
O_Chan
S asition

0] 0]
(Monitor

.
N |

— To RN
NG~ o RNC

' CAMEL_OCH_LEG1_MSC

1(2)

[* Signals to/from left are to/from the process
CAMEL_CHANGE_OF_POSITION_MSC,;
signals to/from the right are to/from the gsmSSF,
unless otherwise stated. */

9

.

'Request type :="change of service area”

Figure 4.35a: Process CAMEL_O_CHANGE_OF_POSITION_MSC (sheet 1)
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Process CAMEL_O_CHANGE_OF_POSITION_MSC

I -

;/* Process in the MSC to handle Y [* Signals to/from left are to/from the process
\location information of the MO call */ CAMEL_CHANGE_OF_POSITION_MSC;
L ! signals to/from the right are to/from the gsmSSF,
unless otherwise stated. */

HANDOVER_COMPLETE,

Position_ HANDOVER_PERFORMED
Monitoring

\ [
RELOCATION Int_Invoke
LOCATION - -
=~ REPORT | ~ REQUEST_ O_Changé& Of
ACKNOWILEDGE Position. MSE

QO
"Transparent™)

(

Obtain current
position

LOCATION

-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

----From RNC

' To RNC
" 'Requesttype= T TTTTTT K
I'n
|

change of service area" To RNC :L I
|

2(2)

Figure 4.35b: Process CAMEL_O_CHANGE_OF_POSITION_MSC (sheet 2)
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4522 Handling of mobile originating calls in the originating VLR

The functional behaviour of the originating VLR is specified in 3GPP TS 23.018 [12]. The procedure specific to
CAMEL are specified in this subclause:

- Procedure CAMEL_OCH_VLR;
- Process CAMEL_Reconnected Call_VLR.
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Procedure CAMEL_OCH_VLR 1(1)
iiPirc;cieid[J rieiiriw Eﬁé \7I:Fi - T; /* Signals to/from the left are
1to handle an outgoing call stup to/from the MSC */
| |
L
No O-CSl or D-CSI present
or N-CSl available received?
Yes
Result:=
pass Complete Call
Wait_for_
SIFOC_2
Send Info
Abort For Outgoing
Call
Result:= Result:=
fail pass

Figure 4.36a: Procedure CAMEL_OCH_VLR (sheet 1)
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Process CAMEL_Reconnected_Call_VLR 1(1)

Process in the VLR Signals to/from the left are%

| o
| [

'to handle Send_Info_ | to/from the MSC.
|For_Reconnected_Call

Idle

Send Info For
Reconnected
Call

I
Check_OG_|| |Check ODB and SS barring.
Barring :Specified in 3GPP TS 23.018

Yes
Send Info For Set error:=
Reconnected Call barred

Send Info For
Reconnected Call
i esponse

Figure 4.37a: Process CAMEL_Reconnected_Call_VLR (sheet 1)
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45.3 Retrieval of routeing information

45.3.1 Retrieval of routeing information in the GMSC

The functional behaviour of the GMSC is specified in 3GPP TS 23.018 [12]. The procedures specific to CAMEL are
specified in this subclause:

- Procedure CAMEL_Set ORA_Parameters,

- Procedure CAMEL_MT_GMSC_INIT;

- Procedure CAMEL_MT_MSC_ALERTING;

- Procedure CAMEL_MT_GMSC_ANSWER,;

- Procedure CAMEL_MT_GMSC_DISC1;

- Procedure CAMEL_MT_GMSC_DISC2;

- Procedure CAMEL_MT_GMSC DISC3;

- Procedure CAMEL_MT_GMSC_DISC4;

- Procedure CAMEL_MT_GMSC DISCE5;

- Procedure CAMEL_MT_GMSC_DISCS;

- Procedure CAMEL_MT_CTR;

- Procedure CAMEL_MT ETC;

- Procedure CAMEL_Start TNRy;

- Procedure CAMEL_Stop_TNRy;

- Procedure CAMEL_MT_GMSC_Notify CF;

- Procedure CAMEL_MT _LEG2 GMSC;

- ProcessCAMEL_MT_LEGl GMSC;

- Procedure CAMEL_MT_RECONNECT_GMSC.

NOTE: Procedure CAMEL_MT_GMSC_DISC3 appliesto CAMEL Phase 1 only.
The procedure Send ACM _If_Required is specified in 3GPP TS 23.018 [12].

The procedure CAMEL_MT_LEG2 GMSC supervises the terminating party only. The process

CAMEL_MT_LEG1 GMSC supervisesthe originating party only. Hence, signals from the destination exchange are
received by the procedure CAMEL_MT_LEG2_GMSC and signals from the originating exchange are received by the
process CAMEL_MT_LEG1_GMSC.

The following paragraphs give details on the behaviour of the GMSC in the procedure CAMEL_MT_GMSC_INIT.

45311 Action of the GMSC on receipt of Int_Release_Call

An ISUP Release message is sent to the originating exchange and resources are released.

45.3.1.2 Action of the GMSC on receipt of Int_Error
The GM SC checks the default call handling parameter in the T-CSl.

If the default call handling is release call, an ISUP Release message is sent to the originating exchange. The MSC then
releases all call resources and the procedure CAMEL_MT_GMSC_INIT returns result=fail.

If the default call handling is continue call, the MSC continues call handling without CAMEL support.
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45313 Action of the GMSC on receipt of Int_Continue

If an FTN has been stored then the information received from the HLR is used to overwrite the corresponding call
parameters. Note that the MSISDN is replaced by the FTN as the called party number. The redirection counter is
incremented.

If no FTN has been stored then a Send Routeing Info information flow including a T-CSl suppression parameter is sent
to the HLR. The Send Routing Info information flow includes an indication of which CAMEL Phases are supported by
the GM SC/gsmSSF.

45314 Action of the GMSC on receipt of Int_Continue_With_Argument

If an FTN has been stored then the information received from the HLR is used to overwrite the corresponding call
parameters. The MSISDN is replaced by the FTN as the called party number. The redirection counter isincremented.

If no FTN has been stored then a Send Routeing Info information flow including a T-CSl suppression parameter is sent
to the HLR. The Send Routing Info information flow includes an indication of which CAMEL phases are supported by
the GM SC/gsmSSF.

The MSC shall replace the call parameters by the information received in the Int_Continue_With_Argument signal.
Call parameters which are not included in the Int_Continue_With_Argument message are unchanged.

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Origina
Cadlled Party Number and Redirecting Party ID to be ignored or modified.
45315 Action of the GMSC on receipt of Int_Connect

If the Destination Number received from the gsmSCF (via the gsmSSF) is the same as the ISUP called party number,
i.e. the MSISDN, the following parameters, if received, are used to overwrite the corresponding | SUP parameters (for
mapping see 3GPP TS 29.078 [33]): Calling Partys Category and Generic Number. If received, the Announcement
Suppression Indicator is stored. The further processing is described in subclause 4.5.3.1.3 with the addition that the
Announcement Suppression indicator, if stored, is sent to the HLR in the Send Routeing Info message.

If:

- the Destination Number received from the gsmSCF (viathe gsmSSF) is not the same as the stored | SUP called
party number, i.e. the MSISDN, and

- aCUG active indication was received from the HLR, and
- CUG information was received in the ISUP |AM for the incoming call;

then an exception event is reported to the process CS_gsmSSF, an ISUP Release Message is sent to the originating
exchange. The MSC then releases all call resources and the procedure CAMEL_MT_GMSC _INIT returns result=fail.

Otherwise the following parameters, if received, are used to overwrite the corresponding | SUP parameters (for mapping
see 3GPP TS 29.078 [33]): Destination Number, Calling Partys Category, Generic Number, Original Called Party ID,
Redirecting Party ID and Redirection Information. Call parameters that are not included in the Int_Connect signal are
unchanged.

As anetwork operator option loop prevention mechanisms may cause the redirection information to be ignored or
modified (e.g., if the Redirection counter has been decreased).

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Cadlled Party Number and Redirecting Party ID to be ignored or modified.

The network signalling system shall indicate that thisis an internal network number.

453.1.6 Action of the GMSC on receipt of Send_Routeing_Info Negative Response (in
state Wait_For_Routeing_Info_2)

An exception event is reported to the process CS_gsmSSF. If the Announcement Suppression indicator has been
received from the gsmSCF (via the gsmSSF) any announcements or tones shall be suppressed.
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45317 Action of the GMSC on receipt of Send_Routeing_Info ack with MSRN (in state
Wait_For_Routeing_Info_2)

An ISUP 1AM with the MSRN as the called party number is constructed.
45318 Action of the GMSC on receipt of Send_Routeing_Info ack with FTN (in state
Wait_For_Routeing_Info_2)

Theinformation received from the HLR is used to overwrite the corresponding call parameters (for details see 3GPP
TS 23.018[12]). The redirection counter isincremented.

45.3.1.9 Action of the GMSC on receipt of Send_Routeing_Info ack with O-CSI and/or
D-CSl and FTN (at state Wait_For_Routeing_Info_2)

Theinformation received from the HLR is used to overwrite corresponding call parameters. The redirection counter is
incremented. The Called Party Number is set to the FTN. The O-CSI and/or D-CSI is stored.

45.3.1.10 Action of the GMSC in procedure CAMEL_MT_ETC

In the procedure CAMEL_MT_ETC (sheet 2) the GMSC will remain in the Wait_For_Assiting_Answer state until it
receives an ISUP Answer Message (ANM) or timeout occurs. Thisisto ensure that acall record is always generated for
every successful establishment of atemporary connection to a gsmSRF, especially in the case where the connection is
between PLMNSs.

NOTE: Thismeansthat it may not be possible to access an SRF which does not generate an ISUP Answer
Message (ANM).

If a Progress Message is sent towards the M S the progress indicator shall indicate "1n Band Information".

453.1.11 Action of the GMSC in procedure CAMEL_MT_GMSC_Notify CF

The Forwarding reason is taken from the Send Routeing Info ack information flow (for early call forwarding) or the
Resume Call Handling information flow (for Optimal Routeing of Late Call Forwarding).

Thelnt_ DP_T_No_Answer signal and Int. DP_T_Busy signal include a parameter to indicate that the call has
encountered conditional call forwarding. The gsmSSF will transfer this parameter to the Event Report BCSM
information flow which it sends to the gsmSCF.

45.3.1.12 Action of the GMSC on receipt of Int_Request_Notification_Charging
General handling of the Int_Request_Notification_Charging signal is specified in subclause 4.5.13.
If an Int_Request_Notification Charging signal is received for served subscriber then

- for thetotal (e-values or units), the charges applicable for served subscriber shall be reported in an
Int_Event_Notification_Charging signal;

- for components (e-values or units) ,the charges applicable for served subscriber shall be reported per component
inan Int_Event_Notification_Charging signal.

45.3.1.13 Action of the MSC on receipt of Int_Continue_Without_Leg?2

If the MSC receives Int_Continue_Without_L eg2 signal from the gsmSSF, in response to an Initial DP information
flow, the MSC will continue the handling of the calling party (Legl) without routeing the call to a destination.
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Procedure CAMEL_Set_ ORA_Parameters 1(2)

'to set CAMEL parameters for \
' the procedure Obtain_Routeing_Address. */

Allocate Call
reference number

Figure 4.38a: Procedure CAMEL_Set_ ORA_Parameters (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT 1(8)
ﬁ*iPirEJ;ésisiiril Ehieiél\i/lisici N T; [* Signals to/from the right are to/from

1to perform CAMEL handling | the gsmSSF. */

| for a terminating call request */,

CAMEL information
Received in SRlack?

Result:= Result:= Result:=
MSRN GSM_FTN Fail
ontent
Rl ac
T-CSI T-CSI T-CSI FTN FTN
O-CSl and/or FTN T-CSI O-CSl and/or
D-CslI O-CSl and/or D-CslI
D-CSI
set Set Set Set Set
CSI=T-CSI CSI=T-CSI CSI=T-CSI CSI=T-CSI CSsI=0-Csl
and/or‘ D-CSI
Store O-CSI Store FTN Store O-CSI set redirection
and/or D-CSI ore and/or D-CSI information
& ETN
L L \ ‘
Result:=
GSM_FTN
Int_Invoke
gsmSSF
(T-CSI)

wait_for_

gsmSSF_Invoked

Figure 4.39a: Procedure CAMEL_MT_GMSC_INIT (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT 2(8)
ﬁ*iPirEJ;ésisiiril Ehieiél\i/lgci N T; Signals to/from the left are to/from

1to perform CAMEL handling the orginating exchange;

| for a terminating call request */, signals to/from the right are to/from
””””””””””” the gsmSSF

g

wait_for_
smSSF_Invoked

Int_gsmS
Invoked

Answer_Received :=

False Int_T_Exception

_DP_ Wnation_ Result:=
attempt_Autorized aborted

Int_Disconnect
Leg_ack

g2_Disconnected

: Int_Continué_
Int_Cont|n< With_Arg ugrént

Le

Result :=
Legl only

Figure 4.39b: Procedure CAMEL_MT_GMSC_INIT (sheet 2)
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Procedure CAMEL_MT_GMSC_INIT 3(8)
\--- - - - - - - - - - - - - - - -
;/* Process in the GMSC R Signals to/from the left are to/from
1to perform CAMEL handling the orginating exchange;
| for a terminating call request */, signals to/from the right are to/from
””””””””””” the gsmSSF;

if not otherwise stated.

Int_Continde Int_Connect
N \--- - - - - - - - - -~
Modify call Send_ACM_|| 'Procedure defined
parameters with If_Required 1in 3GPP TS 23.018
redeived infarmation' L

Yes
- ibed
Modify call Uéscr ‘
parameters ’ CAMEL
with received No Mo dify_
information. __CU _In_fo
FTN ves
tored ?
No GAMEL_CHECK No_cUG infe
Sli2_CDTI eceived i
- = incomingcall?
Modify call
parameters Yes
with received
information
CFU
¢ Set redirection D F’[TN:R t Int_ Exceptio
i formation egstination ou ng |
Set T-CSI n Address
suppression
Result:= Result:= Result:=
CLI MT GSM_FTN CAMEL_FTN fail
GMSC || |

Send
Routeing

Wair_For_
_Routeing_

Figure 4.39c: Procedure CAMEL_MT_GMSC_INIT (sheet 3)
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Procedure CAMEL_MT_GMSC_INIT

i/* Process in the GMSC T;
1to perform CAMEL handling |
| for a terminating call request */,

4(8)

Signals to/from the left are to/from
the originating exchange;

signals to/from the right are to/from
the gsmSSF;

if not otherwise stated.

Leg2_Disconnected

DP_Termination_Attempt_Authorised,

LeéZ_Disconnec}ed ( >7

DP_Termination_Attempt_Authorised,
Leg2_Disconnected

Release Int_Disconpect_ Int_ReleaséCall
Leg (legl)

Int_Error

; Int_Continué_
Int_contlnt< With_Arg uemint

Result:=
aborted

Default Call
Handling = Continue
Call?

Figure 4.39d: Procedure CAMEL_MT_GMSC_INIT (sheet 4)
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Procedure CAMEL_MT_GMSC_INIT 5(8)
ﬁ*iPirEJ;ésisiiril Ehieiél\i/lgci N T; Signals to/from the right are to/from
1to perform CAMEL handling the gsmSSF.
| for a terminating call request */,

DP_Termination_Attempt_Authorised,
DP_T_Busy,
— Leg2_Disconnected

Int_Establish” Int_Connegt To_

Tempora Resource

Connection

CAMEL_MT_ETC CAMEL_MT_CIIR
No Yes
Result:=

fail

)

Figure 4.39e: Procedure CAMEL_MT_GMSC_INIT (sheet 5)
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Procedure CAMEL_MT_GMSC_INIT

r-—-r—-r——~>"~"~~""~""~>"~>"=>"~"~"°7°77 o
|

! Processin the GMSC LY
1 to perform CAMEL handling |
| for a terminating call request

Negative Response

Int_DP_T_%y
< DP_T_Busy

Int_Rele

6(8)

the gsmSSF;

Signals to/fromthe right are to/from
if not otherwise stated.

“call

Result=
Fail

Figure 4.39f: Procedure CAMEL_MT_GMSC_INIT (sheet 6)
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Procedure CAMEL_MT_GMSC_INIT 7(8)
ﬁ*iPirEJ;ésisiiril Ehieiél\i/lgci N T; /* Signals to/from the left are to/from
1to perform CAMEL handling the orginating exchange;
| for a terminating call request */, signals to/from the right are to/from
””””””””””” the gsmSSF;

if not otherwise stated. */
Wait_For_
_Routeing_
[ mm o
Send Routeing |
Info Ack K J‘ From HLR
*FTN,O-CSI \_ I
and/or D-CSI */
Store O-CSI
and/or D-CSI
|
Set rediregtion
information Result:=
MSRN
Result:=
GSM_FTN

Figure 4.399: Procedure CAMEL_MT_GMSC_INIT (sheet 7)
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Procedure CAMEL_MT_GMSC_INIT 8(8)
ﬁ*iPirEJ;ésisiiril Ehieiél\i/lgci N T; Signals to/from the left are to/from
1to perform CAMEL handling the orginating exchange;

| for a terminating call request */, signals to/from the right are to/from
””””””””””” the gsmSSF;

if not otherwise stated.
DP_T_ busy

[ \ \ \ \ \

Release Int_Releas Int_Error Int_Continde Int_Continu€_ 1+ connect
- - - With_Argument -

| : v |

Result:=
fail Int_T_Exc%ﬂan

Result:=
fail

Int_T_Abandon

Int_continue

Result:=
aborted

Figure 4.39h: Procedure CAMEL_MT_GMSC_INIT (sheet 8)
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Procedure CAMEL_MT_MSC_ALERTING 1(2)
iil’glsrio;:;:&dré 7|ni tihieiMisié EcJT \ [* Signals to/from the left are to/from

rinform the gsmSSF that the | the originating exchange;

icallis in the alerting phase */, signals to/from the right are to/from

the terminating exchange if not
otherwise stated. */

|
pass Int_DP_Call ‘
- -t F
_Accepted ! 0 gsmSS
P
|
DP|T_Call_Accepted r----------- or - from gsmSSF
| |
|
l , T
[ [ [ ; [ ; |
Answer -—A Connect <-—~ Int__Contin e_ | Int_contin f}‘flnt Releas
| | With_Argument - -
l \ l ‘
| |
T T T T T T T T 1o
| [
! FromBSS - Release
| |
[
|
|
o
|
' | From destination
lexchange
Result=: Result:= Result:=
Answer pass release

Figure 4.40a: Procedure CAMEL_MT_MSC_ALERTING (sheet 1)
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Procedure CAMEL_MT_MSC_ALERTING 2(2)
iil’glsrio;:;:&dré 7|ni tihieiMisié EcJT \ /* Signals to/from the left are to/from
rinform the gsmSSF that the | the originating exchange;

icallis in the alerting phase */, signals to/from the right are to/from

the terminating exchange if not
otherwise stated. */

77777777777 a
L
From destination . , DP| T_Call_Accepted -
exchange L |
ffffffffffff ! r--------Internal
! | Lo
! |
| |
|
Release " {Release TNRy - -~ |Int_Error
expired
Int DP_T_Abandon Release

DP_T_Abando Yes
Rgsult: Release
CAMEL_MT || |CAMEL_MT | ass
o it Contin GMSC_DISCA GMSC_DISCH
_continue WEh Arau Ent v ]
A9 Result:=
%‘ release

Release
Fall Reconnect
Result?
Continue,
Release
Result:= Result:= Result:=
fail release reconnect

Figure 4.40b: Procedure CAMEL_MT_MSC_ALERTING (sheet 2)
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Procedure CAMEL_MT_GMSC_ANSWER

fmmmmmmmmm————— - —
|

N
/* Process in the GMSC '
| l
to handle a |
| terminating call request */ |

no

Result:=
pass

An

swer Received :
True

1(2)

/* Signals to/from the left are to/from
the originating exchange;

signals to/from the right are to/from
the terminating exchange if not
otherwise stated. */

~ _~_JInt_Continué_ | :
Int_ReIeas< }‘ With.. Arguenintr Int_cont|n< Release Release
| |
I SN
| | |
| |
! ! CAMEL_MT CAMEL _MT
| | — — — —
Release I | GMSC_DISCL GMSC_DISCR
| [
[
- - from gsmSSF
|
CAM
swer Received :=
False
Release
Result:= Result:= Result:= Result:= Result:=
release pass fail release reconnect

Figure 4.41a: Procedure CAMEL_MT_GMSC_ANSWER (sheet 1)
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Procedure CAMEL_MT_GMSC_ANSWER 2(2)
|+ Process in the GMSC 1,
1to handle a |
| terminating call request */ |

/* Signals to/from the left are to/from
the originating exchange;

signals to/from the right are to/from
the terminating exchange if not
otherwise stated. */

Int_Error

Default call handling =
continue call ?

Release

Result:= Result:=
release Pass

Figure 4.41b: Procedure CAMEL_MT_GMSC_ANSWER (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC1 1(2)
|+ Process in the GMSC 1,
1to handle a |
| terminating call request */ |

/* Signals to/from the right are to/from
the gsmSSF if not otherwise stated. */

&)

No_gsms

<
o
=
@
(o}
N

Yes
Int_DP_
T_Disconnel
[*legld = 14/
DP_
Disconnect
| S
) | From destination
Int_Error Int_Release_Call Int_Continge Release -~ exchange or process
7 | MT_CEMSC
Result:=
normal_handling
\
Int_Contindge Int_Error Int_ReIeas<aII
NZ |
K
Result:=
CAMEL_Handling

Figure 4.42a: Procedure CAMEL_MT_GMSC_DISCL1 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC2 1(2)
;[/7*7P7rc3<;eis; ]r; tihgziGil\;IéE:T\ﬁ [* Signals to/from the left are
1to handle a | to/from the originating exchange;
| terminating call request */ | signals to/from the right are

to/from the gsmSSF
if not otherwise stated. */

Result:=
normal_handling

Disconnect
[ [ \ [ [ \
Int_Connect Int_Error Int_Releasé Call |Int_Continge Int_Continue_ Release
With_Argument
‘ \ NZ 2 |
K
Answer Received = Result:=
False normal_handling
CAMEL_
_Modify_ T
_CUG._Info T_Disconnec
Modify call
parameters with _
received information Int_Continde Int_Continue_ 1 gppor Int_ReleaséCall
‘ With_Argument
\ N |
Result:=
reconnect

Result:=
CAMEL_handling

Figure 4.43a: Procedure CAMEL_MT_GMSC_DISC2 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC2 2(2)
;[/7*7P7rc3<;eis; ]r; tihgziGil\;IéE:T\ﬁ /*Signals to/from
1to handle a | the right are to/from the

gsSmSSF.*/

| terminating call request */ |

DP

t_2

Int_Connect”
To_Ressource

CAMEL_MT_ETC CAMEL_MT_CTR
ﬁém
fail?
No Yes
Result:=

fail
DP_T_Disconnect_2

Figure 4.43b: Procedure CAMEL_MT_GMSC_DISC2 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC3 CAMTD3_1(1)

r--r-r-———>—-— -~~~ ~"“"~"~"“~““~“~“"“~—"—77+ o
|

Procedure in the GMSC to handle

'premature release of a CAMEL call|
| |

Int T_
Exception

Figure 4.44a: Procedure CAMEL_MT_GMSC_DISC3 (sheet 1)

ETSI



3GPP TS 23.078 version 5.0.0 Release 5 149 ETSI TS 123 078 V5.0.0 (2002-06)

Procedure CAMEL_MT_GMSC_DISC4 1(3)

-
‘ ey /* Signals to/from the left are to/from
1to handle a | the orginating exchange;
|terminating call request */ | signals to/from the right are to/from
”””””””””” the gsmSSF. */

Int_DP_T_Busy
DP_T_Busy
[ [ [ \
. Int_Continué_
Int_Connect Int_Cont|n< With_Argugént Int_Error Int_ReIeas<<CaII
\ 2 |
CAMEL_
_Modify_
_CUG_Infa
Modify call
parameters with
received ir‘]formr—n on
Result:= Result:=
reconnect fail

Figure 4.45a: Procedure CAMEL_MT_GMSC_DISC4 (sheet 1)

ETSI



3GPP TS 23.078 version 5.0.0 Release 5 150 ETSI TS 123 078 V5.0.0 (2002-06)

Procedure CAMEL_MT_GMSC_DISC4 2(3)

'1* Procedure in {h;éMéE:T\ﬁ Signals to/from the right are to/from
| the gsmSSF if not otherwise stated.
|
|

'to handle a

| terminating call request */
DP_T_Busy

Int_Establish” Int_Connect’To
Temporar Resource

Connection

CAMEL_MT_ETC CAMEL_MT_CJIR
No Yes
Result:=
fall

)

Figure 4.45b: Procedure CAMEL_MT_GMSC_DISC4 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC4 3(3)

,,,,,,,,,,,,,,,,, -
N

-A
|
|
|

‘ Signals to/from the left are to/from
1to handle a the orginating exchange;

| terminating call request */ signals to/from the right are to/from
”””””””””” the gsmSSF.

DP_T_Busy

Release

Int. DP_T_Abandon

DP_T_ Abando

. Int_Continué_
Int_contlnx< With_Arg uk;ént

k |
K

Result:=
fall

Figure 4.45c: Procedure CAMEL_MT_GMSC_DISC4 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC5 1(3)
iilgraée;sisiir; tih;eicgl\;lééw‘)ﬁ Signals to/from the right are to/from

1to handle a | the gsmSSF;

| terminating call request if not otherwise stated.

No

Result:=
continue

Release
Yes
m
| To process
Rel -
elease 'MT_CF_MSC
,,,,,,,,,,
Dé_T_No_Ans&er
[ [ \ [ |
Int_Continué_ ;
With_Arguemint Int_Cont|n< Int_Error Int_ReIeas«<CaII
]
Int_T_Exception
Result:= Result:= Result:=
reconnect release release

Figure 4.46a: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 1)
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I -
'Process in the GMSC '
| l
to handle a |
| terminating call request

D!{_T_No_Ans&er

Procedure CAMEL_MT_GMSC_DISC5

2(3)

Signals to/from the right are to/from%

the gsmSSF if not otherwise stated

Int_Establish”
Temporar
Connection

CAMEL_MT_EfIC

Int_Connect_To_
Resource

AMEL_MT_CTR

e

No

D!{_T_No_Ans}er

Yes

Result:=
release

Figure 4.46b: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC5

I -
'Process in the GMSC '
| l
to handle a |
| terminating call request

Release

Int_DP_T_Aba

DP_T Abando

D %_T_No_Ans%er

3(3)

Signals to/from the left are to/from
the orginating exchange;

signals to/from the right are to/from
the gsmSSF;

if not otherwise stated.

Int_contint<

Int_Continué_
With_Argument

k

N

Result:=
fail

Figure 4.46c¢: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC6 1(2)
;[/7*7P7rc3<;eis; ]r; tihgziGil\;IéE:T\ﬁ /* Signals to/from the right are to/from
1to handle a | the gsmSSF;
| terminating call request */ | if not otherwise stated. */
b . y
gsmSS
No Wke .
Yes

Result:= Int DP_T &aﬂdon
continue - ==

i : P_T_Abando
| \
_ Int_Continye_
|nt_contln“< W ith_Ar@JUg';{Q”t

L |
K

Result:=
fail

Figure 4.47a: Procedure CAMEL_MT_GMSC_DISC6 (sheet 1)
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Procedure CAMEL_MT_ETC 1(3)
;[ lsgoicéciit] rieiir; tihieié Mééﬁ Signals to/from the left are to/from
1to handle a temporary | the originating exchange;
| connection | signals to/from the right are
”””””””””” to/from the gsmSSF;
if not otherwise stated.
e
Initial _jToCAMEL_
Address 1Assisting_MSC
Loir SRF.
e
Send_ACM_|| | Procedure defined
If Required lin 3GPP TS 23.018
Wait_For_
ssisting_AC
mmmm—— -
! From CAMEL_
Release Release < ---- Assisting MSC
OTSRF _____
Int_ETC_Failed
False
Result:=
Int DP_T_Disconnect Int DP T Abandon pass
[*legID*/ - - -
Wait_For_Disconnect_ DP T Abando
Forward_Connection - -
\
Int_Disconpect_ ; Int_Continué_
Forward_Cuonnection Int_cont|n< With_Arg u{int
2 |
ITOCAMEL_ ITOCAMEL_
Release - Assisting_MSC Release ~ 7777 Assisting_MSC
ror SRF 1or SRF
Result:= Result:=
pass fail

Figure 4.48a: Procedure CAMEL_MT_ETC (sheet 1)
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Procedure CAMEL_MT_ETC 2(3)

Signals to/from the left are to/from

[E,;o;é&&ré]r{ tihieiél\i/lisic—r\ the originationg exchange;

[ a signals to/from the right are
1to handle a temporary | o
Lc?f‘["?‘iti?[‘, T J to/from the CAMEL_Assisting_MSC or SRF
Wait_For_
Assisting_ACM
\
Address c i
Complete onnec
Wait_For_
Assisting_
Answe
Answer
th h connection
No No i
7777777777 Send_Answer||  [|Send_ACM_| b Send_Network
r If_Required If_ Required || rogress Connect_If_ K
| | Required |
! \ N ! 2 J !
| | Int_Temporary |
e STt T S Connection /T TT oo oo S
i, Procedure defined Procedure defined | | ablished Procedure defined | |
:in 3GPP TS 23.018 in 3GPP TS 23.018: in 3GPP TS 23.018:

Temporary_
Connection_

Figure 4.48b: Procedure CAMEL_MT_ETC (sheet 2)
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Procedure CAMEL_MT_ETC 3(3)
(———~~>~~"~"~" "~~~ - -~ N

; Procedure in the GMSC R Signals to/from the left are to/from
1to handle a temporary | the orinating exchange;

| connection | signals to/from the right are
”””””””””” to/from the gsmSSF;

if not otherwise stated.

Temporary_Connection_Established
Wait_For_Assisting_Answer
I\ - - - - - - = N
'From CAMEL_ Int_Disconnect_
Release Release <--- " Assisting_ MSC Forward_
lor SRF i
Answer Int TC_ Int TC_
eceivi false Released Released
e ToCAMEL
Result:= 0 _
i DP T pass Assisting_MSC |~ |Release
.= - = |nt_DP_T_ or SRF !
Disconnect Abandon ST
[*legID*/
Result:=
pass

Wait_For_Disconnect
Forward_Connection

Figure 4.48c: Procedure CAMEL_MT_ETC (sheet 3)
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Procedure CAMEL_MT_CTR 1(5)

r--r-r-———>—-— -~~~ ~"“"~"~"“~““~“~“"“~—"—77+ o
|

Procedure in the GMSC to handle

‘ Signals to/from the left are

1a Connect To Resource operation to/from the originating exchange;

! ! signals to/from the right are to/from
the gsmSSF if not otherwise stated.

Int_Invoke_
SRF

Await_ SRF_
_Initialisation

——————— === mmm e
Int. SRF | ‘
- Int SRF_ /|
Connectio :from SRF ohmeciad :From SRF

Connect SRF t¢
the call

Send_ACM_|| _ | Procedure defined
If_Required lin 3GPP TS 23.018

Yes

|
send_Network [ :
\ — +_ _ Procedure defined
Int_CTR_Falled ConnectIf_["""1jy 36pp TS 23.018

Required 1| ____"____ " _"TTC

wn

Result:=

- Int._ SRF_Connected
continue - -

Figure 4.49a: Procedure CAMEL_MT_CTR (sheet 1)
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Procedure CAMEL_MT_CTR 2(5)

r--r-r———~>—~-~"~"-~"~“~"“~"“~"—“"—~" - - -—"=-=-°- -

; Procedure in the GMSC to handle Y Signals to/from the left are

1a Connect To Resource operation to/from the originating exchange;

! ! signals to/from the right are to/from

the gsmSSF if not otherwise stated.
Relay

| Int_Discon
Release < ----From SRF Forward_

Release

Int SRF_Released —-To SRF
|
— Await_ SRF_ Int DP_T_ Int_DP_T_
Result:= i ; ;
pass isconnection Disconnect Abandon
i [*leglD */
—
mmm e
Int SRF_ | Waif_For_Disconnect . DP_T_Abando
Release Released :From SRF For@vard_Connetiion D< _DFC )1

Int_SRF_Released
Received
Ealse
Int DP_T Int DP_T —
=== —=r Result:=
Disconnect Abandon EZL;S
[*legID */ * *
Result:= P_T Abando
pass _Fail

-

; Int_Continué_
Int_contlnL< With_Argu{rint

Result:=
fail

Figure 4.49b: Procedure CAMEL_MT_CTR (sheet 2)
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Procedure CAMEL_MT_CTR 3(5)

'Procedure in the GMSC to héﬁ&l& ; Signals to/from the right are to/from
the gsmSSF.

'a Connect To Resource operation
L Signals to/from the left are to/from
the external SRF.

CAP_Prompt_

CAP_Specialized_
And_Colle

Ressource_Report

Announcefient And_Collest

User_| ion mation
CAP_Play| CAP_Prompt_ CAP_Specialized_ CAP_Prompt
Announcement And_Collect_ Ressource_Report And_Collect
ation

User_Infarimation
N

Relay

Figure 4.49c: Procedure CAMEL_MT_CTR (sheet 3)
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Procedure CAMEL_MT_CTR 4(5)

r--r-r-———>—-— -~~~ ~"“"~"~"“~““~“~“"“~—"—77+ o
|

Procedure in the GMSC to handle

Signals to/from the left are

1a Connect To Resource operation | to/from the originating exchange;
! ! signals to/from the right are to/from

the gsmSSF if not otherwise stated.

True False

Int. DP_T_Disconnect

[legID7 Int DP_T_Abandon

Wait_For_Disconnect
Forward_Connection

Figure 4.49d: Procedure CAMEL_MT_CTR (sheet 4)
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Procedure CAMEL_MT_CTR 5(5)

r--r-r-———>—-— -~~~ ~"“"~"~"“~““~“~“"“~—"—77+ o
|

Procedure in the GMSC to handle

‘ Signals to/from the left are

1a Connect To Resource operation to/from the originating exchange;

! ! signals to/from the right are to/from
the gsmSSF if not otherwise stated.

Wait_For_Disconnect_
Forward_Connection

Int_Disconpect_
Forward_Cuonnection

; Int_Continué_
Int_contlnt< With_Arg uemint

L ]

Wait_For_Disconnect_
Forward_Connection

Int_Disconn
SRF

False

Await_SRF_
isconnection

Await_ SRF_ Await_ SRF_
isconnection isconnection

- - - - - - -~ |
Int_SRF_ /o Int_SRF_ /o
Released ! From SRF Released ! From SRF
Result:= Result:=
pass fail

Figure 4.49e: Procedure CAMEL_MT_CTR (sheet 5)
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Procedure CAMEL_MT_GMSC_Notify CF 1(2)

o
1\

/* Signals to/from the left are
to/from the originating MSC;
signals to/from the right are
to/from the gsmSSF

No unless marked otherwise */

'to notify the gsmSSF that
1a call has encountered
conditional call forwarding */

|
Lo - - ____ZT__ |

- - —

ELSE

CFNRy

FTN as a result of
the first SRl and TDP 12
has been triggered?

Yes Result:=
Continue
DP_T_CCF
\ [ [ [ |
Int_Continue
Int_ — Int_ Int_Release”
Release Continue Connect Call <
Int_ DP_T_ e
Abandon _Modify_
DP_T_Abando
rece
: Int_Continué_ Toproces | _|CF
Int_contlnL< With_Argu{ént MT_CF_MSC' |cancelled
,,,,,,,,, Destir
a
Toproces . _|CF No
M ,T:,C ,F:M,SE: cancelled s Release call
'Modify call resources
parameters witl
Release call redei i ion'
resources
Result:= Result:= Result:=
Result:= Continue Reconnect Release
Fail

P R ] &

Figure 4.50a: Procedure CAMEL_MT_GMSC_Notify_CF (sheet 1)
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Procedure CAMEL_MT_LEG2_GMSC

' A procedure in the GMSC to
rhandle leg 2 of an active call. */ |
| |

1(1)

/* Signals to/from the left are to from the gsmSSF;
Signals to/from the right are to/from the destination
exchange; unless otherwise stated. */

Wait_For_
Clear

Wait_For_Clear,
DP_T_MidCall_Active
[
[ [ [ [ \
Release Int_Release Int_Disconnect Int_Export Int_MidCall
Call Leg Leg
Release Release
CAMEL_MT | CAMEL_EXPORT
GMSC_DISC2 _LEG_MSC
Int_Disconnect_
Leg ack
esult =
onneet: No esult=
Yes ass?
Yes
CAMEL_MT |
RECONNECT]
GMSC DP_T_MidCal
_Active
[ \ |
Reconnect Fail Int ContinLie
? i _
Result? Int_Continue With Argument Int_Error
Pefault Ca

Release

Wait_For_
Clear

Release

Wait_For_
Clear

Figure 4.51a: Procedure CAMEL_MT_LEG2_GMSC (sheet 1)
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Process CAMEL_MT_LEG1_GMSC 1(3)
i}*iAi ri)rio;:ésisii;l j[h}; éMéE{o 77777 " [* Signals to/from the left are to/from

rhandle leg 1 in a CPH configuration. ] the originating exchange; Signals to/from the right
‘ ! are to/from the gsmSSF unless otherwise stated. *

Store Legl
information

Wait_For_ Wait_For_
Clear ACM

Address Connect
Complete
7777777777777777 | Send_Network T
D
See 3GPP TS 23.018 - - - Sl'f'g’&ﬁ“crg"d— Connect If | - - See 3GPP TS 23.018
‘ - Required L _______.

Wait_For_ Wait_For_
Answer Clear

Answer

See 3GPP TS 23.018 - - fS?fn%eAquljsiyggr

Wait_For_
Clear

Figure 4.52a: Process CAMEL_MT_LEG1_GMSC (sheet 1)
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Process CAMEL_MT_LEG1 GMSC

:/* A process in the GMSC to

2(3)

/* Signals to/from the left are to/from
the originating exchange; Signals to/from the right
are to/from the gsmSSF unless otherwise stated. *

Release

%

DP_T_MidCall_Alerting

| \
'handle leg 1 in a CPH configuration. ]
! I
Wait_For_ACM,
Wait_For_Answer,
DP_T_MidCall_Alerting
Release Int_Disconét_
Leg
CAMEL_MT |
GMSC_DISCH Release
Int_Disconnect_
Leg_ack
7777777777 a
|
From gsmSSF - -
|
77777777777 ! |
| DP_T_MidCal Wait_For_Answer,
| _Alerting
|
1 | |
L ; Int_Contin
Pefault Ca Continue

Handli
Release

Release

Int_MidCa<
DP_T_MidCal
_Alerting

'Modify call
arameters witl

Wait_For
_Answer

Figure 4.52b: Process CAMEL_MT_LEG1_GMSC (sheet 2)

ETSI



3GPP TS 23.078 version 5.0.0 Release 5 168 ETSI TS 123 078 V5.0.0 (2002-06)

Process CAMEL_MT_LEG1_GMSC 3(3)
i}*iAi ri)rio;:ésisii;l the GMSCto T\ [* Signals to/from the left are to/from

rhandle leg 1 in a CPH configuration. ] the originating exchange; Signals to/from the right
L are to/from the gsmSSF unless otherwise stated. *

Wait_For_Clear,
DP_T_MidCall_Active
Release Int_Releas Int_Disconpect Int_Export Int_MidCal
Call Leg Leg

CAMEL_MT CAMEL_EXPOHR
Release Release "LEG_MSC

GMSC_DISCI

o

Int_Disconn
Leg ack

No esult=

ass?

Yes
DP_T_MidCal
_Active

DP_T_MidCal
_Active
: Int_Contin
Int_Error Int_Cont|n< With Arguggnt

Continue

Default Ca
Handli

'Modify call
arameters witl

Release

Release

Wait_For
_Clear

Figure 4.52c: Process CAMEL_MT_LEG1_GMSC (sheet 3)
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Procedure CAMEL_MT_RECONNECT_GMSC 1(5)
;[li*iAirgrEJ(i:e;di u}é iinithé 7Gil\/lisi é Ec; F]é;r;d]e; at Y /* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ the destination exchange. */

|

,,,,,,,,,,,,,,, 5
| -
See 3GPP TS 23.079 - - YR_Set ORAL
! Parameters
777777777777777 a . .
3 Obtain_Routeing_Address
See 3GPP TS 23.018 - - 1 "~ |(Called party address, Reference address,
e OR, Own PLMN, Routeing address,
Destination address, Result)
Result?
Fall, Pass, Routeing
Aborted Forward Number
Result = Initial Addre Initial Addre
Fail (Routeing (Routeing
Address) Address)
GAMEL_Store |
Destination_
Address
(OR, False)

Wait_For_
ACM

Figure 4.53a: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 1)
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‘/* A procedure in the GMSC to handle a®
| reconnection after leg 2 disconnect. */

r
|

Procedure CAMEL_MT_RECONNECT_GMSC

77777777777 o

Wait_For_

2(5)

/* Signals to/from the right are to/from
the destination exchange. */

ACM

Address
Complete

CAMEL_Start
_TNRy

CAMEL_MT |
MSC_ALERTING

}

Fail, Release

Result?

Reconnect

Answer

Wait_For
_Answer

Result :=
Fail

Answer

1

CAMEL_Stop
_TNRy

K

Connect

K

CAMEL_MT |
GMSC_ANSWE

T
Py

Fail, Release

>

Reconnect

Result?

Pass

<

Set destination
address
parameter

Result :=
Reconnect

Result :=
Pass

Result :=
Fail

-

Figure 4.53b: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 2)
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Procedure CAMEL_MT_RECONNECT_GMSC 3(5)
;[li*iAirgrEJ(i:e;di u}é iinithé 7Gil\/lisi é Ec; F]é;r;d]e; at N /* Signals to/from the right are to/from

| reconnection after leg 2 disconnect. */ | the destination exchange. */

| |

Ne—

Wait_For_ACM,
Wait_For_Answer

Resume
Call

Resume call
:=True

OR_Handle|| |
"RCH ‘See 3GPP TS 23.079

Result?
) Refuse
Fail Reconnect
Pass
Result := Result := Wait_For _
Fail Reconnect _ACM

X &

Figure 4.53c: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 3)
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Procedure CAMEL_MT_RECONNECT_GMSC

r--r-—-—~-~-~ -~ -~ - -~ - -~ -~ "~ -~ "~ “ "~ “" === =-- o
|

‘/* A procedure in the GMSC to handle a® /* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */

the destination exchange; Signals
Lo to/from the left are to/from the gsmSSF.
unless otherwise stated. */

Wait_For_Answer, Wait_For_ACM,
DP_T_MidCall_Alerting Wait_For_Answer,

DP_T_MidCall_Alerting

4(5)

[ [ |
mmm— o
TNRy 7 internal Release Int_Release Int_Disconnect
Expired ! Call Leg
Release Release Release
ves E{elease cause Int_Disconnect
= No answer Leg ack
from user?
No
CAMEL_MT | CAMEL_MT |
GMSC_DISCH GMSC_DISC4
esult = Yes Yes/IQU It =
onygt‘?( Wn .
No No
Result := Result :=
Fail Reconnect
Result :=
Fail

X

Figure 4.53d: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 4)
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Procedure CAMEL_MT_RECONNECT_GMSC

r--r-—-—~-~-~ -~ -~ - -~ - -~ -~ "~ -~ "~ “ "~ “" === =-- o
|

‘/* A procedure in the GMSC to handle a®
| reconnection after leg 2 disconnect. */

5(5)

/* Signals to/from the right are to/from
the destination exchange;
Signals to/from the left are to/from
the gsmSSF. */

Wait_For_Answer,
DP_T_MidCall_Alerting

Int_Export
Leg

M

CAMEL_EXPOR
_LEG_MSC

Gk

T

esult = Yes

\
Int_MidCall

ass?
No

Result :=
Fail

DP_T

-

|
>
)

MidCal
rting

Int_Error Int_Continue

Int_Contin
With Argu

pe Answer

ment

Resume Call
Handling

Continue

Release

Release

Result :=
Fail

Wait_For_
Answer

Figure 4.53e: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 5)
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The functional behaviour of the HLR is specified in 3GPP TS 23.018 [12]. The procedures specific to CAMEL are
specified in this subclause:

The procedure CAMEL _Provide_Subscriber_Info is specified in subclause 4.5.9.

Procedure CAMEL_HLR_INIT;

Procedure CAMEL_CSI_Check HLR;
Procedure CAMEL_O_CSI_CHECK_HLR;
Procedure CAMEL_D_CSI_CHECK_HLR;
Procedure CAMEL_T_CSI_CHECK_HLR;
Procedure CAMEL_CHECK_SlI12_CDTI.
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Procedure CAMEL_HLR_INIT 1(1)
r-—-——~>~>~>~>"~"~"~“"~>“"~>""~—~"777 -

'Procedure inthe HLRto
| .1
rhandle a request for routeing
information for an MT call. |
No
Triggeéring criteria
No tored?
eria No
Yes
C
No L
2 Yes
No L
1 Yes
Result:=
pass
handling?
. Network
OoDB Continue | specific
Set negative Normal call Network specific
response: handling according handling | 7 'Tha b cie o
Call Barred to BGPP TS 23.018 g | j The network specific handling
1shall include the result of the procedure
'CAMEL_HLR_INIT (fail, pass)
Result:= Resut="| |\
fail pass

X

Figure 4.54a: Procedure CAMEL_HLR_INIT (sheet 1)
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Procedure CAMEL_CSI_Check_HLR 1(2)
' This procedure in the HLR! |
1 to perform the handling fora
forwarded CAMEL call.*/ __
CAMEL_T_CS
CHECK_HLR

AMEL_O_CS
CHECK_HLR

AMEL_D_CS
CHECK_HLR

Result:=
CSl active

Result:=
CSIl not active

Figure 4.55a: Procedure CAMEL_CSI_Check_HLR (sheet 1)
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Procedure CAMEL_O_CSI_CHECK_HLR 1(2)

,,,,,,,,,,,,,,,,,,,,,,, 4
N
'the O-CSI and set the O-CSI |
| parameter for SRI ack accordingly. */

Set O-CSI
parameter
(note 1, note 2)

Note 1: N\
In case of GSM call forwarding, as an implementation option, the HLR may perform conditional triggering check
for DP Collected Info services in O-CSI.
If the check passes, O-CSlI shall be sent to the GMSC without conditional triggering criteria for DP Collected info.
If the check fails, DP Collected Info triggers shall not be sent to the GMSC.

Note 2:
The HLR shall not send O-CSlI data to the GMSC if the GMSC does not support the indicated CAMEL Capability
Handling in O-CSlI.

Figure 4.56a: Procedure CAMEL_O_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_D_CSI_CHECK_HLR

,,,,,,,,,,,,,,,,,,,,,,, 4
N
'the D-CSI and set the D-CSI |
| parameter for SRI ack accordingly. */

Set D-CSI
parameter

No

1(1)

Figure 4.57a: Procedure CAMEL_D_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL T _CS|_CHECK_HLR 1(2)
FProcedureintheHIRto T
1 check the T-CSl and set the SRI ack |
parameter accordingly/

No

Yes

No

3D

quested Domain
circuit switched

CAMEL_Provide |
Subscriber_
Info HLR

j—

Set T-CSI Result:=
parameter continue

Result:=
T-CSl active

Figure 4.58a: Procedure CAMEL_T_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_CHECK_SlI2_CDTI 1(2)

| -

;/* Procedure inthe HLR or MSC to '
determine if the SII2 allows or disallows,
tinvocation of Call Forwarding or Call |

Deflection. */ !

|
L |

Yes Call Diversion Treatment
Indicator present in SI12?
No
Call Diversion Treatment Yes
Indicator set to Call
Diversion allowed?
No
Result := Result :=
Fail Pass
\

Figure 4.59a: Procedure CAMEL_CHECK_SII12_CDTI (sheet 1)
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4.5.3.3 Handling of provide roaming number request in the VLR

The functional behaviour of the VLR is specified in 3GPP TS 23.018 [12]. The procedure specific to CAMEL is
specified in this subclause:

- Procedure CAMEL_SET SOA.

ETSI



3GPP TS 23.078 version 5.0.0 Release 5 182 ETSI TS 123 078 V5.0.0 (2002-06)

Procedure CAMEL_SET_SOA 1(1)

- - - - - -~ -~~~ -~ o
|

! Procedure in the VLR to set thew)ﬁ
suppression of announcement
lindicator as required for this call ,

No
Suppression o Suppression o
announcemen announcemen

equirec(i .=false required:=true

)

Figure 4.60a: Procedure CAMEL_SET_SOA (sheet 1)
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4.5.4 Handling of mobile terminating calls

4541 Handling of mobile terminating calls in the terminating VMSC
The functional behaviour of the terminating VM SC is specified in 3GPP TS 23.018 [12].
The behaviour specific to CAMEL is:

- theinclusion of the O-CSl| and/or D-CSI parameter in the Perform Call Forwarding information flow sent to the
processMT_CF_MSC if O-CSl and/or D-CSI was received in the Send Info For Incoming Call ack information
flow;

- therequirement to suppress the connection of announcements or tonesif the VLR includes the suppression of
announcements parameter in the Send Info For Incoming Call negative response information flow.

The processes and procedures specific to CAMEL are specified in this subclause:
- Procedure CAMEL_ICH_VLR;
- Procedure CAMEL_O _CSl_Check VLR;
- Procedure CAMEL_D CSI_Check VLR;
- Procedure CAMEL_VT_CS|_Check VLR;
- Procedure CAMEL_ICH_MSC_INIT;
- Procedure CAMEL_MT_VMSC_Notify CF;
- Procedure CAMEL_ICH_LEG2_MSC;
- Procedure CAMEL ICH LEG2 CF MSC;
- Process CAMEL_ICH_LEG1_MSC;
- Procedure CAMEL_ICH_RECONNECT _MSC;
- Process CAMEL_T_CHANGE_OF POSITION_MSC.

The procedure CAMEL_ICH_LEG2_MSC supervises the terminating party only. The procedure
CAMEL_ICH_LEG2_CF_MSC supervises the forwarded-to party only. The process CAMEL_ICH_LEG1 MSC
supervises the originating party only. Hence, signals from the BSS are received by the procedure
CAMEL_ICH_LEG2_MSC, signals from the destination exchange are received by the procedure
CAMEL_ICH_LEG2_CF_MSC and signals from the originating exchange are received by the process
CAMEL_ICH_LEG1 MSC.

45411 Action of the VMSC in procedure CAMEL_MT_VMSC_Notify CF
The Forwarding reason is taken from the Complete Call information flow from the VLR.

Thelnt_ DP_T_No_Answer signal and Int DP_T_Busy signal include a parameter to indicate that the call has
encountered conditional call forwarding. The gsmSSF will transfer this parameter to the Event Report BCSM
information flow which it sends to the gsmSCF-.

45412 Action of MSC on receipt of Int_Continue_Without_Leg?2

If the MSC receives Int_Continue_Without_Leg2 signal from the gsmSSF, in response to an Initial DP information
flow, the M SC will continue the handling of the calling party (Legl) without routeing the call to a destination.

454.1.3 Procedure CAMEL_ICH_LEG2_MSC

The Int_DTMF_Digit_Received information flow is received from an internal processin the MSC that receives DTMF
signalling from the MS. The handling of the internal process that receives DTMF signalling is out of scope of the
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present document. The playing of the received DTMF tones to the other partiesin the call segment is out of scope of the
present document.

45414 Action of MSC on receipt of Int_Request_Notification_Charging
Genera handling of the Int_Request_Notification_Charging signal is specified in subclause 4.5.13.
If an Int_Request_Notification_Charging signal is received for the served subscriber (leg2, the called party) then

- for thetotal (e-values or units), the total charges (PLMN specific charges and Transit network charges) to be
levied to the served subscriber shall be reported in an Int_Event Notification_Charging signal;

- for components (e-va ues or units), the total chargesto be levied to served subscriber shall be reported per
component in an Int_Event_Notification_Charging signal.

45.4.1.5 Process CAMEL_T_CHANGE_OF_POSITION_MSC

The signals HANDOVER COMPLETE and HANDOV ER PERFORMED are specified in 3GPP TS 48.008 [36].
Signals RELOCATION REQUEST ACKNOWLEDGE, LOCATION REPORT and LOCATION REPORTING
COMMAND are specified in 3GPP TS 25.413 [31].
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Procedure CAMEL_ICH_VLR 1(1)
‘[/Zkil'ih}si;:;raéédiuiré iisic:':lﬁeidi in T; [* Signals to/from the left
'ICH_VLR (in 3GPP TS 23.018) */ are to/from the MSC. */

| |

No

CAMEL_VT_C$
ICHECK_VLR

LV

Continue

CAMEL

Wait_for_
_SIFIC_2

Send Info For
Abort Incoming Call
Result:= Result:= Result:=
FAIL Pass Pass

Figure 4.61a: Procedure CAMEL_ICH_VLR (sheet 1)
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Procedure CAMEL_O_CSI_CHECK_VLR

‘ Procedure in the VLR to check T;
the O-CSl and set the O-CSI |
| parameter for SIFIC ack accordingly.|

-
|

Set O-CSI
parameter

No

1(1)

Figure 4.62a: Procedure CAMEL_O_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_D_CS|_CHECK_VLR

;r/* Procedure in the VLR to check T,;
the D-CSI and set the D-CSI |
' parameter for SIFIC ack accordingly. */

Set D-CSI
parameter

No

1(1)

Figure 4.63a: Procedure CAMEL_D_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_VT_CSI_CHECK VLR

i/* Procedure in the VLR to Ly
check the VT-CSI and set the SIFIC ack,
|

| parameter accordingly */ |

- Check basic service code criteria |
- Check VT-CSI in VMSC-B "

riteria
applicable~

1(1)

Set VT-CSI

parameter
Result:= Result:=
CCH continue

%

%

Figure 4.64a: Procedure CAMEL_VT_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_ICH_MSC_INIT 1(5)

s
| g A
1to handle a |
'terminating call request */ |

the gsmSSF */

/* Signals to/from the right are to/frorr%

D

set
CSI=VT-CSI

Int_Invoke
gsmSSF

wait_for_

gs$SmSSF_Invoked

Figure 4.65a: Procedure CAMEL_ICH_MSC_INIT (sheet 1)
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Procedure CAMEL_ICH_MSC_INIT
;r/* Process in the VMSC-B
1to handle a

| terminating call request */

o
I

-1
|
|
|

wait_for_
gsmSSF_Invoked

——

2(5)

/* Signals to/from the left are to/from
the orginating exchange;

signals to/from the right are to/from
the gsmSSF */

Int_gsmS
Invoked

Call_Active :
False

Le

Int_T_Exception

Result:=
aborted

Int_Contin

With_Arg uenignt

Result :=
Legl_only

Figure 4.65b: Procedure CAMEL_ICH_MSC_INIT (sheet 2)
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Procedure CAMEL_ICH_MSC_INIT

Fmmmmm e — —
|

/* Process in the VMSC-B

|
1to handle a
iterminating call request */

o
I

-1
|
|
|

DP_Terminationh_
_Attempt_

3(5)

[* Signals to/from the left are to/from
the orginating exchange;

signals to/from the right are to/from
the gsmSSF;

if not otherwise stated. */

Int_Continug”_
_With_
_Argument

arameters with
eived information'

} ‘Modify call
re

Int_Co

<

Modify call
parameters
with received

Set VT-CSI
suppression

Result:=
MSRN

)

infermation.

Int_Connect
o
Send_ACM_|| | Procedure defined
If_Required :in 3GPP TS 23.018

De

No
CAMEL_
_Modify
_CUG_Info
No Gi
eceived i
incomingcall?
Yes
Modify call
parameters
with received
information
FTN:= )
stination Routing Int_Exceptio
Address
Result:= Result:=
Reconnect fail

Q¥ &

Figure 4.65c: Procedure CAMEL_ICH_MSC_INIT (sheet 3)
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Procedure CAMEL_ICH_MSC_INIT 4(5)

r-—--——-—~~~"~"“~"“~“"“°=°77°77 o
| [

/* Process in the VMSC-B R /* Signals to/from the left are to/from
|
|
|

'to handle a the orginating exchange;

| terminating call request */ signals to/from the right are to/from
”””””””””” the gsmSSF;

if not otherwise stated. */

DP_Termination_Attempt_Authorised,
Leg2_Disconnected

Leg2_Disconnected DP_Ter_rnination_Attempt_Authorised,
Leg2_Disconnected

Release Int_Disconnect_ ||,y ReleaséCall |Int_Error
Leg (legl)

Default Call
Handling = Continue
Call?

; Int_Continué_
Int_contlnt< With_Arguemint

Result:= Result:=
aborted Aborted

Figure 4.65d: Procedure CAMEL_ICH_MSC_INIT (sheet 4)

ETSI



ETSI TS 123 078 V5.0.0 (2002-06)

3GPP TS 23.078 version 5.0.0 Release 5 193
Procedure CAMEL_ICH_MSC_INIT 5(5)
;r/; Isgoi:égg |7nitt;e; \7/|7\/I787C:7I:%T\ﬁ /* Signals to/from the right are to/from
1to handle a | the gsmSSF. */
|
|

| terminating call request */

DP_Termination_Attempt_Authorised,
DP_T_Not_Reachable,
Leg2_Disconnected

Int_Establish” Int_Connect To
Tempora Resource \_
tion

Caonne

CAMEL_MT_ETC CAMEL_MT_CTIR
No Yes
Result:=
fail

Figure 4.65e: Procedure CAMEL_ICH_MSC_INIT (sheet 5)
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Procedure CAMEL_MT_VMSC_Notify CF 1(1)

r-—-~—~~—~>~>~"~"~=. "~~~ "~~~ = o
| [

/* Procedure in the VMSC R
|
|
|

/* Signals to/from the left are

'to notify the gsmSSF that to/from the VMSC;

1a call has encountered signals to/from the right are

Lconditional call forwarding */; to/from the gsmSSF
”””””””””” unless marked otherwise */

Result .=
Continue
DP_T_CCF
[ [ [ [ |
Rel Int__Contlnu " Int_ Int_ Int_Release”
elease _With_ Continue Connect call
_Argument ‘
Int DP_T_ CG'V' dFTfI;/—
Abandon _Moarny_
_CUG_Info
‘Modify call
bP_T_Abando parameters with
received i?formar on' Release

Int_continue

Toproces | |CF
MT_CF_MSC : cancelled

CF
cancelled

Toprocess | |
MT_CF_MSC

Release call Release call
resources resources
Result:=
Fail Result:= Result:= Result:=
Continue Reconnect Fail

® ® 8

Figure 4.66a: Procedure CAMEL_MT_VMSC_Notify CF (sheet 1)
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Procedure CAMEL_ICH_LEG2_MSC 1(6)

;r/;iAir;rE)éeidiuirei iinitt}é ;\/Iisici tiom‘)ﬁ /* Signals to/from the left are to/from the gsmSSF;
rhandle leg 2 of an active call. */, Signals to/from the right are to/from the BSS;
! ! unless otherwise stated. */

Int_MidCall_
Criteria_Request

Wait_For_ *
idCall_Criteri

Int_MidCall_ Int_MidCall_ Int_MidCall Int_Cance
Criteria ac Criteria negative Criteria MidCall
response - -
Store MidCall Store MidCall
Criteria Criteria
MidCall armed MidCall armed MidCall armed MidCall armed
= True := False = True = False
Clear Digit
String

Stop Interdigit
Timer

-

Figure 4.67a: Procedure CAMEL_ICH_LEG2_MSC (sheet 1)
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Procedure CAMEL_ICH_LEG2_MSC

r--r—-——~—~"~"~"~"" " =777 77 o
|

‘/* A procedure in the MSC to 1
handle leg 2 of an active call. */,
| |

2(6)

/* Signals to/from the left are to/from the gsmSSF;
Signals to/from the right are to/from the BSS;
unless otherwise stated. */

Wait_For_Clear,
DP_T_MidCall_Active

Release
transaction

\

To Subs_FSM L
See 3GPP TS 23.018'

|CCBS_Check

/]

CAMEL_MT |
GMSC_DISC?

N+

yul

Int_Release Int_Disconnect
Call Leg
Release Release
transaction transaction

Int_Disconnect_
Leg ack

_Last_Call

- Call cleared

Figure 4.67b: Procedure CAMEL_ICH_LEG2_MSC (sheet 2)
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Procedure CAMEL_ICH_LEG2_MSC 3(6)
;r/;iAir;rE)éeidiuirei iinitt}é ;\/Iisici {OT\ /* Signals to/from the left are to/from the Subs_FSM
rhandle leg 2 of an active call. */, (See 3GPP TS 23.018); Signals to/from the right are
! to/from the BSS; unless otherwise stated. */

Wait_For_Clear,
DP_T_MidCall_Active

Hold Retrieve ECT MPTY
Request Request request request
ol ECT MPTY
upporteds request request
No Yes Yes No
reject _Request _Request reject
\ N| NZ L

Hold Process_Holg {,,E ocess_Retrejye Retrieve
|
|
|
|
|
|
|
|
|

Figure 4.67c: Procedure CAMEL_ICH_LEG2_MSC (sheet 3)
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Procedure CAMEL_ICH_LEG2_MSC 4(6)
;r/;iAir;rE)éeidiuirei iinitt}é ;\/Iisici {OT\ /* Signals to/from the left are to/from the gsmSSF;
rhandle leg 2 of an active call. */, Signals to/from the right are to/from BSS;
! unless otherwise stated. */

Wait_For_Clear, DP_T_MidCal
DP_T_MidCall_Active _Active
[ \ |

Int_Export Int_MidCall Int_Continpie Int_Continue Int_Error

Leg With Argument
Pefault Ca
Handling

Release

CAMEL_EXPORT
_LEG_MSC

recd

Release
transaction
Continue

Int_gsmSS§
_Instance

P_T MidCall
Active

_ To Process
| CAMEL_T_CHANGE_OF_POSITION_MSC

-

-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

CAMEL_ICH |
IRECONNECT]

Figure 4.67d: Procedure CAMEL_ICH_LEG2_MSC (sheet 4)
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Procedure CAMEL_ICH_LEG2_MSC

'* A procedure in the MSC to
handle leg 2 of an active call. */,
| |

5(6)

/* Signals to/from the left are to/from the gsmSSF;
Signals to/from the right are to/from BSS;
unless otherwise stated. */

DP_T_MidCall_Active,
Wait_For_Clear

Interdigit TimeoutjwL
is specified in |

Start Interdigit
Timer

MidCall Criteria !

Add Digit to
Digit String

O

-7

HECK_DIGIT
STRING_MSC

Trigger

Continue

Result?

Stop Interdigit

Stop Interdigit

DP_T_
MidCall

A a

Timer Timer
Int_DP_T |
MidCall
Clear Digit Clear Digit
String String
k

Figure 4.67e: Procedure CAMEL_ICH_LEG2_MSC (sheet 5)
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Procedure CAMEL_ICH_LEG2_MSC 6(6)
;r/;iAir;rE)éeidiuirei iinitt}é ;\/Iisici {OT\ /* Signals to/from the left are to/from the gsmSSF;
rhandle leg 2 of an active call. */, Signals to/from the right are to/from BSS;
! unless otherwise stated. */

DP_T_MidCall_Active,
Wait_For_Clear

777777777 | Interdigit
Internal F ==~ 2>Timer
,,,,,,,,,, ‘ expires
No /spaﬁ %
present in Mi Il
:?E@T\r iteria?
Yes
Length of Digit String less Yes
than length of Start String?
No
No . .
Length of Digit String less than
minimum number of digits?
Yes
Int DP_T |
MidCall
Clear Digit Clear Digit
String String

DP_T_
MidCall -

Figure 4.67f: Procedure CAMEL_ICH_LEG2_MSC (sheet 6)
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Procedure CAMEL_ICH_LEG2_CF_MSC 1(2)
ﬁ*iAi E);oééadré}r; tihieil\ﬂsié ECJT Y /* Signals to/from the left are to/from the gsmSSF;
rhandle a forwarded leg 2 of | Signals to/from the right are to/from MT_CF_MSC;
:,a,n,a,c,ti\,’e, ‘Ea,"; *:/ - } unless otherwise stated. */

Wait_For
_Forward
Wait_For_Forward_Clear,
- DP_T_MidCall_Active
[
[ [ [ [ |
Release Int_Disconnect \ Int_Release Int_Export| Int_MidCall
Leg Call Leg
Release Release
CAMEL_MT | CAMEL_EXPORT DP_T_MidCal
GMSC_DISC? \ _LEG_MSC Active
Int_Disconnect_
Leg ack
N
esult = No esult= No
onnect? Pass
\— Yes @
Yes
CAMEL_ICH | ;
RECONNECT Dp—lgt%fca'
_MSC
Reconnec t\ Fail Int_Continue
? i L
Result? Int_Continue With Argument Int_Error
Pass
W ait_For ‘Modify call
_Forward arameters witl
_ recei i on'
Wait_For Release
_Forward
= Release

Figure 4.68a: Process CAM

EL_ICH_LEG2_CF_MSC (sheet 1)
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Process CAMEL_ICH_LEG1_MSC 1(3)

i/* A process in the MSC to N /*Signals to/from the left are to/from the GMSC;
rhandle leg 1 of a CPH configuration. %] Signals to/from the right are to/from the gsmSSF;
Lo unless otherwise stated. */

Store Legl
information

Active
egl_status

Set-up

L
B |
Wait_For_ Abort ~“To VLR
Clear !

Alerting Connect

7777777777777777 al r

| $end_Network|
See 3GPP TS 23.018 - - | S€Nd_ACM_ Connect If | -~ See 3GPP TS 23.018

! If_Required S = !
,,,,,,,,,,,,,,,,, Required L

Wait_For_
Answer Wait_For_
Clear

Answer

Send_Answer||
! If_Required

Figure 4.69a: Process CAMEL_ICH_LEG1_MSC (sheet 1)
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Process CAMEL_ICH_LEG1_MSC 2(3)

i/* A process in the MSC to N /*Signals to/from the left are to/from the GMSC;
rhandle leg 1 of a CPH configuration. %] Signals to/from the right are to/from the gsmSSF;
Lo unless otherwise stated. */

Wait_For_Answer,

< ) Wait_For_Alerting,
S— DP_T_MidCall_Alerting

Release Int_Dlsconé:t_
Leg

CAMEL_MT | Release Release

GMSC_DISC§
Int_Disconnect_
Leg_ack

DP_T_MidCal Wait_For_Answer,

— —
From gsmSSF DP_T_MidCall_Alerting

_Alerting

[ \
L ; Int_Contin

Modify call
arameters witl

Wait_For_
Answer

Figure 4.69b: Process CAMEL_ICH_LEG1_MSC (sheet 2)
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Process CAMEL_ICH_LEG1_MSC 3(3)
AprocessintheMSCto i
rhandle leg 1 of a CPH configuration.

" /*Signals to/from the left are to/from the GMSC;
*] Signals to/from the right are to/from the gsmSSF;
! unless otherwise stated. */

[
|

Wait_For_Clear,
DP_T_MidCall_Active

Release Int_Export Int_MidCa Int_Releas Int_Disconpect
Leg Call Leg

Release

a

CAMEL_EXPOR
_LEG_MSC

No
esult=
ass?

Yes

P_T_MidcCall
Active

P_T_MidCal
_Active

————

T Release

Int_Disconn
Leg ack

CAMEL_MT |
GMSC_DISCH

; Int_Contin
Int_Contin — Int_Error
_Contine With Arguggnt 1o

Modify call
parameters wit
recdeived information’

Continue

Pefault Ca
Handli

Release

Default Ca

Release

Continue

Wait_For_
Clear

Release

< Wait_For_ ) Release
Answer

Figure 4.69c: Process CAMEL_ICH_LEG1_MSC (sheet 3)
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Procedure CAMEL_ICH_RECONNECT_MSC 1(5)

;r/; 7A7p7rc;e;c7e7dl]r7e7ir71 Ehieil\i/lisata }1:';1;1(] IQ)ﬁ /* Signals to/from the right are to/from the VLR;
1a reconnection after leg 2 disconnect */ | Signals to/from the left are to/from the gsmSSF;
! unless otherwise stated. */

Send Info
MT Reconnegted

Wait_For_
Reconnected

Send Info Fat Send Info Fat :
Int_Rel Int_ D t
n_heease MT Reconfected MT Reconfected nt_Disconnec
_Call . Leg

Call negative Callac

response

Abort Int_ Abort
Exception

Result := Fail Int_Disconnect
Leg ack

@ Result := Fail

Figure 4.70a: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 1)
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‘/* A proecedure in the MSC to handle
1a reconnection after leg 2 disconnect */
|

-
|

o
I

Procedure CAMEL_ICH_RECONNECT_MSC

9
|

Set
redirection
information

Activate
CF_Process

Yes

2(5)

/* Signals to/from the right are to/from the VLR;
Signals to/from the left are to/from the gsmSSF;

unless otherwise stated. */

CAMEL_MT |

GMSC_DISCA

esult =

Result :=
Reconnect

onn

No

Result :=
Fall

0y

Initial
Address
Message

Destination_

Address
(False| True)

Wait_For_
orward_AC

AMEL_Store |

Figure 4.70b: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 2)
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Procedure CAMEL_ICH_RECONNECT_MSC 3(5)
;r/; 7A7p7rc;e;c7e7dl]r7e7ir71 Et;eil\i/lisata }1:';1;1(] IQ)ﬁ /* Signals to/from the right are to/from
1a reconnection after leg 2 disconnect */ | the destination exchange;
Lo ! Signals to/from the left are to/from
the process MT_CF_MSC;
unless otherwise stated. */
pmm
|
r~ From gsmSSF
L. Wait_For_
! orward_AC
|
[ | \ \ |
|
Int_Disconpect _ v |Int_Releas Address
Leg < > Cal < Complete Connect Release
CAMEL_MT | CAMEL_MT |
Release Release MSC_ALERTNG GMSC_DISCH
. Yes ~
Int_Disconnect_ Result? /@ult =
Leg ack | . onnect?
| Fail, A Reconnect
! nswer
| Release Pass No
,,,,,,,,, o
! .
Ll Result := Wait_For_ Result := Result :=
To gsmSSF ! Fail orward_Answer Reconnect Fail

® ©

X ®

Figure 4.70c: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 3)

ETSI



3GPP TS 23.078 version 5.0.0 Release 5 208 ETSI TS 123 078 V5.0.0 (2002-06)

Procedure CAMEL_ICH_RECONNECT_MSC 4(5)

r--r-r—-—-—-~—~~~~"~"~"“~"“~“"“~"“~“~"“~“"=-—“"=°-—=-- o
| [

‘/* A proecedure in the MSC to handle Y /* Signals to/from the right are

1a reconnection after leg 2 disconnect */ | to/from the destination exchange;
Lo signals to/from the left are
to/from the gsmSSF. */

Wait_For_Forward_Answer, Wait_For_
DP_T_MidCall_Alerting orward_ Answer

Int_Disconnect Int_Release Release Answer
Leg Call

CAMEL_MT | CAMEL_MT |

Release Release GMSC_DISCA GMSC_ANSWER
Int_Disconnect No esult :=
Leg ack onnect?
\
Yes Fail,
Reconnect Release
Result?
Pass
Result := Result := Result := Result :=
Fail Reconnect Pass Fail

N S 03¢

Figure 4.70d: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 4)
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Procedure CAMEL_ICH_RECONNECT_MSC
'1* A proecedure in the MSC to handle '

. . A
|a reconnection after leg 2 disconnect */ |
|

5(5)

/* Signals to/from the right are
to/from the destination exchange;
signals to/from the left are
to/from the gsmSSF. */

Wait_For_Forward_Answer,
DP_T_MidCall_Alerting

Int_Export
Leg

M

CAMEL_EXPOR
_LEG_MSC

LA

T

esult = Yes

\
Int_MidCall

ass?
No

Result :=
Fail

DP_T_MidCal
rting

-

Int_Error Int_Continue

Int_Continue
With Argument

Answer

Continue

Release

Release

Wait_For_
orward_Answer

Result :=
Fail

Figure 4.70e: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 5)
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Process CAMEL_T_CHANGE_OF_POSITION_MSC

'location information to the gsmSSF */

I

Radio connecti
blishee”

Yes

Notify & continue

[* Signals to/from left are to/from the process
CAMEL_CHANGE_OF_POSITION_MSC,;
signals to/from the right are to/from the gsmSSF,
unless otherwise stated. */

Idle

Int_Invoke
T_C_hange Of_

(Monitor Mode)

) Other
onitor

Mode

Position_
Monitoring

Int_Contin

LOCATIO
REPORTI
CQONTRO

|
N_ ' To RNC
Request type:="change of service area"

NG,

Position_
Monitoring

Int_gsmS
_Instance

Store new

gsmSSF
instance

Position_
Monitoring

~_ |From Procedure
' CAMEL_ICH_LEG2_MSC

Int_Invoke
py T_Changel\ Of_

With_Argument

1(2)

Figure 4.71a: Process CAMEL_T_CHANGE_OF_POSITION_MSC (sheet 1)
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Process CAMEL_T_CHANGE_OF_POSITION_MSC 2(2)
;r/; E’fo&éég iinftﬁei MSE tioit;ahis{efr ) T; [* Signals to/from left are to/from the process
\location information to the gsmSSF */, CAMEL_CHANGE_OF_POSITION_MSC;
L ! signals to/from the right are to/from the gsmSSF,
unless otherwise stated. */
HANDOVER_COMPLETE,
Position_ HANDOVER_PERFORMED
Monitoring
\ \
RELOCATION_ Int_Invoke
r—> Iﬁ%gg}g? N- REQUEST_ — T_Changel\ Of_
| ACKNOWILEDGE Position MSE
| ("Transparent")
|
1
| Int_T_Change_ Obtain current :
| Of_Position position S
1
|
|
| LOCATION_ Int T Chan N_
i " \_REPORTING_ Of_Position,” NG_"
| 1 1
| |
| | |
A : :
| ! L. |
- ~From RNC | Position_ idle |
! | Monitoring |
—————————— | |
o |
| ' ToRNC l
" 'Requesttype= 7T TTTTTTToTT oo
'"change of service area" ToRNC !

Figure 4.71b: Procedure CAMEL_T_CHANGE_OF_POSITION_MSC (sheet 2)
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45.4.2 Handling of mobile terminating calls in the VLR

The functional behaviour of the terminating VLR is specified in 3GPP TS 23.018 [12]. The process specific to CAMEL
is specified in this subclause:

- Process Reconnected MT_Call_VLR.
The behaviour specific to CAMEL is:

- theinclusion of the O-CS| and/or D-CS| parameter in the Send Info For Incoming Call ack information flow if
the call isto be forwarded and O-CS| and/or D-CSI isincluded in the subscriber data for that subscriber in the
VLR;

- theinclusion of the suppression of announcements parameter in the Send Info For Incoming Call negative
response information flow if it was received in the Provide Roaming Number information flow from the HLR.
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Process Reconnected MT_CALL_VLR RMTC_VLR1(1)

\/* Process in the VLR to "

‘handle a request for information

1for a reconnected incoming (MT) call */

are to/from the MSC. */

/* Signals to/from the Ieﬁ%

Send Info For
MT Reconnected
Call

CUG info provided No

for incoming call?

Yes

for called subscriber?

CUG provisioned < No

Yes
Set negative Set result:
response: Forward
CUG reject ‘

Set
forwarding
information

CAMEL_O_Csl_
||CHECK_VLR
CAMEL_D_CSL_
||CHECK_VLR
Send Info For MT Send Info For MT
Reconnected Reconnected
Call negative Call ack
response

=

Figure 4.72a: Process Reconnected_MT_Call_VLR (sheet 1)
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45.5 Handling of forwarded calls

The handling of forwarded callsin the GM SC or the terminating VM SC is specified in 3GPP TS 23.018[12]. The
processes and procedures specific to CAMEL are specified in this subclause.

- Procedure CAMEL_Check_ORLCF_VMSC;
- Procedure CAMEL_CF MSC_INIT,;

- Procedure CAMEL_CF_MSC_ALERTING;

- Procedure CAMEL_CF MSC_ANSWER;

- Procedure CAMEL_CF_ETC;

- Procedure CAMEL_CF CTR;

- Procedure CAMEL _MT _CF LEG1 MSC;

- Process CAMEL_MT_CF_LEG2 MSC;

- Procedure CAMEL_MF_RECONNECT_MSC.

The procedure CAMEL_MT_CF_LEG1_MSC supervises the originating party only. The process
CAMEL_MT_CF_LEG2 MSC supervises the forwarding-to party only. Hence, signals from the originating exchange
are received by the procedure CAMEL_MT_CF _LEG1 _MSC and signals from the destination exchange are received
by the process CAMEL_MT_CF_LEG2 _MSC.

A mobile terminated call can be forwarded either in the GM SC (indicated by provision of Forwarded-To-Number from
the HLR or gsmSCF) or in the MSC (indicated by provision of Forwarded-To-Number from the VLR).

455.1 Procedure CAMEL_CF_MSC_INIT: handling of
Int_Continue_With_Argument

The received parameters are used to overwrite the corresponding 1SUP parameters (for mapping see 3GPP
TS29.078[33]). Call parameters which are not included in the Int_Continue_With_Argument signal are unchanged.

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Origina
Cadlled Party Number and Redirecting Party ID to be ignored or modified.

455.2 Procedure CAMEL_CF_MSC_INIT: handling of Int_Connect

The received parameters are used to overwrite the corresponding | SUP parameters (for mapping see 3GPP
TS29.078 [33]. Call parameters which are not included in the Int_Connect signal are unchanged.

As anetwork operator option, loop prevention mechanisms may cause the redirection information to be ignored or
modified (e.g., if the Redirection counter has been decreased).

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Origina
Cadlled Party Number and Redirecting Party ID to be ignored or modified.

The network signalling system shall indicate that thisis an internal network number.

4553 Procedure CAMEL_CF_MSC_INIT: handling of Int_Continue_Without_Leg2

If the MSC receives Int_Continue_Without_Leg2 signal from the gsmSSF, in response to an Initial DP information
flow, the M SC will continue the handling of the calling party (Legl) without routeing the call to a destination.

4554 Action of the MSC in procedure CAMEL_CF_MSC_ANSWER

If the MSC received a destination address from the GM SC in the ISUP Answer or ISUP Connect Message then the
MSC relays the destination address to the gsmSSF in the Int_DP_O_Answer signal.
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4555 Action of the MSC in procedure CAMEL_CF_ETC

In procedure CAMEL_CF_ETC (sheet 2) the GMSC or terminating VM SC will remain in the
Wait_For_Assisting_Answer state until it receives an ISUP Answer Message (ANM) or timeout occurs. Thisisto
ensure that a call record is aways generated for every successful establishment of atemporary connection to a gsmSRF,
especialy in the case where the connection is between PLMNSs.

NOTE: Thismeansthat it may not be possible to access an SRF which does not generate an ISUP Answer
Message (ANM).
4.5.5.6 Action of MSC on receipt of Int_Request_Notification_Charging
Genera handling of the Int_Request_Notification_Charging signal is specified in subclause 4.5.13.
If an Int_Request_Notification_Charging signal is received for the served subscriber (the forwarding party) then

- for thetotal (e-values or units), the total charges (PLMN specific charges and Transit network charges) to be
levied to the served subscriber shall be reported in an Int_Event Notification_Charging signal;

- for components (e-values or units), the total charges to be levied to the served subscriber shall be reported per
component in an Int_Event_Notification_Charging signal.

If an Int_Request_Notification_Charging signal is received for leg2 (the forwarded-to party) then

- for thetotal (e-values or units), the charges applicable for leg2 shall be reported in an
Int_Event_Notification _Charging signal;

- for components (e-values or units) ,the charges applicable for leg2 shall be reported per component in an
Int_Event_Notification Charging signal.
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Procedure CAMEL_Check_ORLCF_VMSC Notos N 1(2)
1+ Procedure in the VMSC TO check which CSIS L \When CAVEL Capabity

[ : : : -7 handling is not present in O-CSl,
have to be included in RCH for Optimal | G

- it is assumed to be CAMEL Phase 1.
| Roueting of Late Forwarded calls*/ |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2. When GMSC Supported
CAMEL Phases was not received
from HLR (in PRN), it is assumed

< > to be CAMEL Phase 1.

I No O-CSlor D-CSlis
presentin VLR, then non-
CAMEL ORLCF shallbe | - ---—_
invoked. !

If the required CAMEL | Requested CAMEL
Phases are not supported |~ piTase
by GMSC, then Forwarding ,
shall be done in the VMSC.
(note 1, 2)

No

If DP Collected Info |
criteria are fulfilled, then
the DP Collected Info |
shall be included in RCH. !
Otherwise, DP Collected |
Info shall not be included |

inRCH. ' |'Mark DP Collected_lInfo for

inclusion in RCH
(no criteria shall be included
in RCHY'

DP Route Select Failure, 1
if available, shall be |
included in RCH. ‘

'Mark DP Route_Selec Result ;== VMSCCF Result := ORLCF

_Failure for inclusion in RCH' | |

Figure 4.73a: Procedure CAMEL_Check_ORLCF_VMSC (sheet 1)
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Procedure CAMEL_Check_ORLCF_VMSC 2(2)
'+ Procedure in the VMSC TO check which CSIs ",
have to be included in RCH for Optimal |
| Roueting of Late Forwarded calls*/ |

,,,,,,,,,,,,,,,, . No

D-CSl, if available, shall|
beincluded in RCH

‘Mark D-CSI for
nclusion in RCH'

Reult := ORLCF

Figure 4.73b: Procedure CAMEL_Check_ORLCF_VMSC (sheet 2)
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Procedure CAMEL_CF_Dialled_Services 1(2)
iiPirc;cite[J reinthe MSCto T} /* Signals to/from the left are

process CAMEL dialled services to/from the origination Exchange. *

1for forwarded calls |

CAMEL _
SDS_CF_INI]

—

>

Fail Abort

Result?

CAMEL _
NDS_CF_INIT|

Fail/\Abort

Result?

Pass CAMEL_OCH||
MSC_DISC4
Result:= Result:= Result:=
Fall Pass Abort

-

Figure 4.74a: Procedure CAMEL_CF_Dialled_Services (sheet 1)
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Procedure CAMEL_CF_MSC_INIT 1(4)

:/‘* Procedure in the MSC toT)

| * A
| handle a forwarded call */ | / Signals to/from the left are toffrom

””””””””””” the process MT_GMSC / ICH_MSC,;
signals to/from the right are to/from
the process gsmSSF if not
otherwise stated. */

No .
Call forwarding or
Call Deflection
Yes
Result:=
pass

Int_gsmSS!
Int_Error Invoked < CF Cancelled
Answer Received := .
Release False Int_O_Exception
Result= Int_DP_ Result=
fail _IC?IIected_ cancelled
_Info

DP

_Collected_

Figure 4.75a: Procedure CAMEL_CF_MSC_INIT (sheet 1)
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Procedure CAMEL_CF_MSC_INIT 2(4)
5/7*7Pirc;<;eid7u;ei iinitﬁei Ii\/li‘sicitiomt\ﬁ /* Signals to/from the left are to/from
‘handle a forwarded call */ the process MT_GMSC / ICH_MSC;
Lo signals to/from the right are to/from

the process gsmSSF if not
otherwise stated. */
Default Call

Le

g2_Disconnected

_Collected_Info,
g2_Disconnected

Call?

"|Handling = Continue

DP

Collected_

Leg (legl)

Int D isconé:t_

Int_ReIeasé?all

Int_Error

In

t_Contin<

Release

Result:=
fail

Int_Connect
CAMEL_ CAMEL_
_Modify_ _Modify_
_CUG_Info _CUG_Info

'Modify call
arameters witl parameters with
recei i on' redeived information'

'Modify call

Yes
‘Destination
address ;=
Called Party
Number'
\
Result:=
pass

Figure 4.75b: Procedure CAMEL_CF_MSC_INIT (sheet 2)
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Procedure CAMEL_CF_MSC_INIT 3(4)
5/* Praéédll;é iinitﬁei IK/IECS&JT\ /* Signals to/from the right are to/from
rhandle a forwarded call */ | the gsmSSF if not otherwise stated. */
| |

'ﬁp— DP_Collected_Info,
_Collected_ Leg2_Disconnected
Int_Disconpect_ ?éﬁi%?gig Int_Con ne<To_

Leg (leg2) Connection Resource
Int_Disconnect_
CAMEL_CF_ET CAMEL_CF_CTR

Le

ed

\
Int_Continué_
With_Argument

Int_Contin<

Result :=
Legl only

T

No

Yes

Result:=
fail

Figure 4.75c: Procedure CAMEL_CF_MSC_INIT (sheet 3)
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Procedure CAMEL_CF_MSC_INIT

' I* Procedure in the MSC to * Signals to/from the left are to/from
| A

handle a forwarded call */

|

the process MT_GMSC / ICH_MSC;
Lo signals to/from the right are to/from
the gsmSSF; if not otherwise stated. */

4(4)

o
I

DP_Collected_Info,
Leg2_Disconnected

Release

Int_ DP_O_Abandon

DP_O_Abandon

. Int_Continué_
Int_cont|m< With_Arg uemint
2 |
ﬁ
Result:=
fail

Figure 4.75d: Procedure CAMEL_CF_MSC_INIT (sheet 4)
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Procedure CAMEL_SDS CF_INIT

'+ Procedure in the MSC to perform

| CAMEL handling for a subscribed
| Dialled Service */

1(3)

/* Signals to/from the left are
to/from parent process; signals to/from the right are
to/from the gsmSSF. */

Result=
Pass

g

Allocate Call
Reference Numb

k

’\
Store Original

Int_Invoke

Call Parameters

Wait_for_
smSSF_Invoked

Int_gsmSSF_ CF
Invoked cancelled
Int_DP_ _
Analysed_ Int_O_Excep
DP_ Result:=
Analysed_ Abort
Info

Figure 4.76a: Procedure CAMEL_SDS_CF_INIT (sheet 1)
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Procedure CAMEL_SDS CF_INIT 2(3)

'+ Procedure in the MSC to perform

| CAMEL handling for a subscribed
| Dialled Service */

/* Signals to/from the left are
to/from the parent process; signals to/from the right are
to/from the gsmSSF. */

CF
|nt_Conne< cancelled

Int_Release” .
call < Int_Error Int_Contln<

CAMEL_
_Modify_
Yes _CUG_Info
No
'Modify call Int DP O
arameters wit Abandon
Result:= Result:= Result:= Result:=
Fall Pass Pass Abort

Figure 4.76b: Procedure CAMEL_SDS_CF_INIT (sheet 2)
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Procedure CAMEL_SDS CF_INIT 3(3)
;[/:*birc;geidlj;ei i;l }Hé I(/Igcitz)ipie;fg)rirrﬁ Y /* Signals to/from the right are to/from
1 CAMEL handling for a subscribed | the gsmSSF if not otherwise stated. */
|
|

| Dialled Service */

DP_Analysed_Info
Int_Establish” Int_Connect To_
Temporar Resource

Caonnection

CAMEL_CF_ETC CAMEL_CF_CTIR
\
No Yes
Result:=
fall

P_Analysed
_Info

Figure 4.76c: Procedure CAMEL_SDS_CF_INIT (sheet 3)
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Procedure CAMEL_NDS_CF_INIT 1(3)
;r/; b}c;geaijrieii;l j[h}; I\i/lisicitg) 7p7e;fc7)r7rr; o T; /* Signals to/from the left

i CAMEL handling for a network | are to/from parent process; signals

| Dialled Service for mobile originated calls */, to/from the right are to/from the gsmSSF. */

Result=
Pass

Allocate Call
Reference Number

k
K

Store Original
Call Parameters

Int_Invoke
gsmSSF

Wait_for_
g$mSSF_Invoked

Int_gsmSSF_ CF
Invoked cancelled
Int DP_ _
Analysed_ Int_O_Exception
Infa \L

DP_ Result:=
Analysed_ Abort

Info

Figure 4.77a: Procedure CAMEL_NDS_CF_INIT (sheet 1)
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Procedure CAMEL_NDS_CF_INIT

:
|

‘/* Procedure in the MSC to perform
i CAMEL handling for a network

| Dialled Service for mobile originated calls */,

DP_
Analysed_
n1o

2(3)

/* Signals to/from the left
are to/from parent process; signals
to/from the right are to/from the gsmSSF. */

Call

Int_Relea

<

Int_Error

CAMEL _
_Modify_
Yes _CUG_Info
Result:= Result:=
Fail Pass

CF
Int_Conne< cancelled

Int DP_O_
Abandon

Result:=
Abort

Figure 4.77b: Procedure CAMEL_NDS_CF_INIT (sheet 2)
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Procedure CAMEL_NDS_CF_INIT 3(3)

;r/; b}c;geaijrieii;l j[h}; I\i/lgcitg) 7p7e;fc7)r7rr; o /* Signals to/from the right are to/from
i CAMEL handling for a network | the gsmSSF if not otherwise stated. */
| Dialled Service for mobile originated calls */,

DP_Analysed_Info
Int_Establish” Int_Connect To_
Temporal Resource

Caonnection

CAMEL_CF_ETC CAMEL_CF_CTR
No Yes
Result:=
fail

P_Analysed
_Info

Figure 4.77c: Procedure CAMEL_NDS_CF_INIT (sheet 3)
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Procedure CAMEL_CF_MSC_ALERTING 1(2)

,,,,,,,,,,,,,,,,,,,,,, -

‘r/* Procedure in the MSC to handle ® /* Signals to/from the left
| A

a fowarded call */ | are to/from the process
L ! MT_GMSC /ICH_MSC;

signals to/from the right
No are to/from the terminating
- exchange. */

e
Result:= INtDP_O_ "\ _ {5 the gsmSSF
pass Term_Seize !

- --------- /N ST a

| |
ofromihe — ppl o Term_seized Internal -1
I 1 gsSmSSF ! |
e

| |
| |
| |
| |
Answer Int_ReIeas<>L 1 Int_contim< Release Release TNRy -
expired
Result=: Release Int_DP_O_Abandon Release
Answer
‘ r
\A n ?
Result=: Result:= no answer from-lser 7 Yes
release pass
N ‘ P_O_Abando No

Int_Continué_ - TAMEL_OCH_| CAMEL_OCH||
With_Argugént '”t—com'”“< MSC1 MSC2
\H \
Release
Fail Reconnect

Continue,
Release
Result:= Result:= Result:=
fall release reconnect

Figure 4.78a: Procedure CAMEL_CF_MSC_ALERTING (sheet 1)
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Procedure CAMEL_CF_MSC_ALERTING 2(2)

‘r/’ik lsgoic;aat]rieiir; 'Ehieil\;léatc; F]ér]& Ie; N /* Signals to/from the left
| A

a fowarded call */ | are to/from the process
L ! MT_GMSC /ICH_MSC;
signals to/from the right

are to/from the terminating

exchange. */
DP| O_Term_Sei)zed

——
Int_Continué _

Int_Error With_Argu ent

|

1

|

No Default call handling = |

continue call ? ;

Yes l

1

Release |

|

|

1

|

Result:= rResutt= | !

o

release Pass o

I N From the gsmSSF -
|

Figure 4.78b: Procedure CAMEL_CF_MSC_ALERTING (sheet 2)
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Procedure CAMEL_CF_MSC_ANSWER 1(2)

' Procedure in the MSC to handie . /* Signals to/from the left
are to/from the process

'a fowarded call */ |

B MT_GMSC /ICH_MSC;
signals to/from the right

are to/from the terminating

exchange. */

No

|
Result=pass - -'to the gsmSSF
|
Answer Received :=
True
mmm— o
from the
! 'gsmSSF
- - — - - - - —
|
l
|
Int_Releasé- — < - - - Int_contim< Release Release
Rel CAMEL_OCH_MSC CAMEL_OCH_MSC
elease DISC_1 DISC_2

Result:= Result= R
release esult=pass | cAm dhing”

k

Release
Answer Received :=
False
Result:=fail Result:= Result:=
B release reconnect

\ NP |

Figure 4.79a: Procedure CAMEL_CF_MSC_ANSWER (sheet 1)
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Procedure CAMEL_CF_MSC_ANSWER 2(2)

‘r/’ik lsgoic;aat]rieiir; 'Ehieil\;léatc; F]ér]& Ie; N /* Signals to/from the left
| A

a fowarded call */ | are to/from the process
L ! MT_GMSC /ICH_MSC;
signals to/from the right

are to/from the terminating

exchange. */
éP_O_Answe}

——
Int_Continué _

Int_Error With_Argu ent

|

l

|

No Default call handling = |

continue call ? ;

Yes |

l

Release |

|

|

l

|

Result:= rResutt= | !

o

release Pass o

I N From the gsmSSF -
|

Figure 4.79b: Procedure CAMEL_CF_MSC_ANSWER (sheet 2)
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Procedure CAMEL_CF_ETC 1(3)
;r/; E’;oiciegitilr;aiir; {hieil\;l ééT\ [* Signals to/from the left are to/from
1to handle a temporary the process MT_GMSC / ICH_MSC;
iconnection */ signals to/from the right are
”””””””””” to/from the gsmSSF;

if not otherwise stated. */
inital ToCAMEL_
Address "~ 1Assisting_MSC

Send_ACM_|
If_Required

Wait_For_
ssisting_AC

ror SRF

Release

Int_DP_O_Di
[*legID*/

Forward_Connection

Int_Disconpect_
Forward_Cuonnection

Fm—mm—————

' To CAMEL _
~TIAssisting_MSC
ior SRF

Release

Result:=
pass

False

Int_DP_O_Abandon

| From CAMEL _
Release <--- | Assisting_MSC
jor SRF
Int_ ETC_Failed
Result:=
pass

I — |
. Int_Continué_
|nt_C0nt|n\< With_ArgUgént
% [
_ M A nea=r

JTo CAMEL_

Release "7 Assisting_MSC
jor SRF

Result:=
fail

Figure 4.80a: Procedure CAMEL_CF_ETC (sheet 1)
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Procedure CAMEL_CF_ETC 2(3)

r-—--—-~—~>—~"~"~=~ "~~~ "~~~ o
| [

/* Procedure in the MSC R
|
|
|

! [* Signals to/from the left are to/from

1to handle a temporary the process MT_GMSC / ICH_MSC;
iconnection */ signals to/from the right are
”””””””””” to/from the CAMEL_Assisting_MSC or SRF. *

Wait_For_
Assisting_ACM

Address
Complete

Wait_For_
Assisting_

Connect

Answer

No

No

|
Send_Answer|| ||Send_ACM_|| 'Procedure define Send_Network|
- Progress Connect_If |7~ 7
,,,,,,,,,,,,, Required
\ N 2 J
Int_Temporary

Connection

Temporary_
Connection_

Procedure defined
in 3GPP TS 23.018

Procedure defined
in 3GPP TS 23.018

! || If_Required If_Required /in 3GPP TS 23.0
|
|
|
|
|
|
|
|
|
|
|
|
|

Figure 4.80b: Procedure CAMEL_CF_ETC (sheet 2)
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Procedure CAMEL_CF_ETC 3(3)

r-—-———~—~~~"“~“"“~“"“~“"“~“" =777~ -

;/* Procedure in the MSC R /* Signals to/from the left are to/from
1to handle a temporary | the process MT_GMSC / ICH_MSC;
| connection */ | signals to/from the right are
”””””””””” to/from the gsmSSF;

if not otherwise stated. */

Temporary_Connection_Established
Wait_For_Assisting_Answer
ro-—>—-"~"~"~—~ 77 N
'From CAMEL_ Int_Disconnect_
Release Release <---- Assisting_MSC Forward._
OrSRF
Answer Int TC_ Int TC_
eceiv false Released Released
e ToCAMEL
Result:= 0 —
M DP O pass Assisting_MSC |~ |Release
= —_ = |nt_DP_O_ or SRF !
Disconnect Abandon ST
[*legID*/
Result:=
pass

Wait_For_Disconnect
Forward_Connection

Figure 4.80c: Procedure CAMEL_CF_ETC (sheet 3)
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Procedure CAMEL_CF_CTR 1(5)
i?*ilsrio;:écidré }nithéilviéé - T} R /* Signals to/from the left are

to handle a Connect To Resource to/from the process MT_GMSC / ICH_MSC

| operation */ ‘ signals to/from the right are to/from
”””””””””””” the gsmSSF if not otherwise stated. */

Int_Invoke_ \__ |
SRE 'To SRF

Await_SRF_
_Initialisation
- - - - - - -~ - - - - - - -~
Int. SRF I |
neciof - Int SRF_
Connectio :ffom SRF Conmeciad :from SRF

onnect SRF t¢
the call

Q

|
Send_ACM_|| | Procedure defined
If_Required lin 3GPP TS 23.018

roughs

onnectio

requjred? Yes

No

e
$end_Network | )
> — + ___ ,Procedure defined
Int_CTR_Falled Connect_If_ i 3GPP TS 23.018
required L
Result:= Int_SRF_Connected
pass

Figure 4.81a: Procedure CAMEL_CF_CTR (sheet 1)
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Procedure CAMEL_CF_CTR

o
1\

'to handle a Connect To Resource

| operation */ |

2(5)

/* Signals to/from the left are
to/from the process MT_GMSC / ICH_MSC

signals to/from the right are to/from
the gsmSSF if not otherwise stated. */

‘ Int_Discon
Forward_

Release < ----From SRF

Int_SRF_Released

Result:= Await_SRF_
pass isconngction
,,,,,,,,,,
Release IntSRF_ /. From SRF
Released

Int_SRF_Released

Answer
Received

True
Ealse
Int DP_O Int. DP_O —
= =2 — Result:=
Disconnect Abandon > pass
[*leglD */

I[* IPgID‘ */
Result:= P_O_Abando
pass _Fall
; Int_Continué_
Int_contlnu< With_Argugént

Result:=
fail

Wait_For_DisconnecDP_O_Abando
Forward_Connection _DFC

Answer

Received
True
False
Int DP_O Int DP_O
Disconnect Abandon
[* leglD */ [*leglD */

!—‘—\

. Int_Continué_
Int_cont|m< With_Argugmint

Wait_For_Disconnect_

Forward_Connection

Figure 4.81b: Procedure CAMEL_CF_CTR (sheet 2)
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Procedure CAMEL_CF_CTR

| A\
'to handle a Connect To Resource
| operation */ |

3(5)

/* Signals to/from the right are to/from
the gsmSSF.

Signals to/from the left are to/from
the external SRF. */

Announcement

User_|

CAP_Play|
Announcement

CAP_Prompt_
And_Collect_
Uq\cfr_lnfnrmation

CAP_Spe

CAP_Specialized_
Ressource_|

Cialized_
Ressource_Report

port

CAP_Pron
And_Colle

Relay

Figure 4.81c: Procedure CAMEL_CF_CTR (sheet 3)
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Procedure CAMEL_CF_CTR 4(5)

‘/* Procedure in the MSC T\

/* Signals to/from the left are
‘to handle a Connect To Resource to/from the process MT_GMSC / ICH_MSC
| operation */

| signals to/from the right are to/from
”””””””””””” the gsmSSF if not otherwise stated. */

eceiv
True

False

Int. DP_O_Disconnect .
*legID*/ > Int._ DP_O_Abandon

|nt_Discon§A SRF- - - To SRF

Int_contlnu< {/r\]/tﬁ?_ %gzeén t
Await_SRF P2
élsconnectlon
mmm e
Int_Discon%«_SRF - 4: To SRF
|

Await_SRF_
isconnection

Figure 4.81d: Procedure CAMEL_CF_CTR (sheet 4)
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Procedure CAMEL_CF_CTR 5(5)
i?*ilsrio;:écidré }nithéilviéé - T} /* Signals to/from the left are
to handle a Connect To Resource to/from the process MT_GMSC / ICH_MSC
| operation */ | signals to/from the right are to/from
”””””””””””” the gsmSSF if not otherwise stated. */

Wait_For_Disconnect_
Forward_Connection
Int_Disconpmect_
Forward_Connection
mmm— o
Int_Disconnect_ |
SRE :TO SRF

Answer
Received

True

Await_SRF_
Disconnection

Await_SRF_

isconnection

Int. SRF_ /
Released

-~~~ From SRF

Result:=
pass

Await_SRF_
isconnection

False

Await_ SRF_
isconnection

Int. SRF_ /___ |
Released  From SRF

Result:=
fail

Figure 4.81e: Procedure CAMEL_CF_CTR (sheet 5)
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Procedure CAMEL_MT_CF_LEG1_MSC 1(4)

‘/* A procedure in the MSC to
*
| handle leg 1 of a forwarded call | * Signals to/from the left are to/from
”””””””””””” the parent process; Signals to/from
the right are to from the gsmSSF;
unless otherwise stated. */

[
| [

egl_status
Active \

Set-up

Wait_For Perform call___  Mandatory parameter is FTN
_Clear forwarding ack | FFS
Wait_For_
IAM

Initial CF
Address cancelled

Wait_For_ CAMEL_OCH|
ACM MSC_DISC4

Figure 4.82a: Procedure CAMEL_MT_CF_LEG1_MSC (sheet 1)
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Procedure CAMEL_MT_CF_LEG1_MSC 2(4)
5/7*7A7 ﬁr&:éoi uiré }nithéilv]sié Eoi ) T\ /* Signals to/from the left are to/from

rhandle leg 1 of a forwarded call. # the parent process; Signals to/from

|

! the right are to from the gsmSSF;

Wait_For_
ACM

unless otherwise stated. */

———
Address Connect
Complete
Address Connect
Complete
Wait_For_ Wait_For_
Answer Clear
Answer
Answer

Wait_For_
Clear

Figure 4.82b: Procedure CAMEL_MT_CF_LEG1 _MSC (sheet 2)
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Procedure CAMEL_MT_CF_LEG1_MSC 3(4)
5/7*7A7 ﬁr&:éoi uiré }nithéilv]sié Eoi ) T\ /* Signals to/from the left are to/from

rhandle leg 1 of a forwarded call. */ the parent process; Signals to/from

|

,,,,,,,,,,,,,,,,,,,,,,,, the right are to from the gsmSSF;
unless otherwise stated. */

Wait_For_ACM,
| Wait_For_Answer,
DP_O_MidCall_Alerting
Release Int_Disconprect_ Int_Releasg”
Leg Call

CAMEL_OCH
MSC_DISC4

— Release Release

Int_Disconnect_
Leg_ack

DP_O_MidCal

Wait_For_Answer,
DP_O_MidCall_Alerting

_Alerting

[ \
: Int_Contin
Int_Cont|n< With Argugélt Int_Error

Pefault Ca

Handli

Continue

Wait_For_
Answer

Figure 4.82c: Procedure CAMEL_MT_CF_LEG1_MSC (sheet 3)
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Procedure CAMEL_MT_CF_LEG1_MSC 4(4)
5/7*7A7 ﬁr&:éoi uiré }nithéilv]sié Eoi ) T\ /* Signals to/from the left are to/from

rhandle leg 1 of a forwarded call. */ the parent process; Signals to/from

|

,,,,,,,,,,,,,,,,,,,,,,,, the right are to from the gsmSSF;
unless otherwise stated. */

Wait_For_Clear,
DP_O_MidCall_Active

Release Int_Releas| Int_Disconpect Int_Export Int_MidCa
Call Leg Leg

OCAMEL_OCH | CAMEL_EXPORT
MSC_DISC1] Release Release "LEG_MSC
\
No esult=

@ ass?
Yes
P_O_MidCal
_Active
[ \

. Int_Contin
Int t — Int E
nt_Con |n< With Argu#élt nt_Error
Modify call
parameters witl
redeived informa

DP_O_MidCa

_Active

Continue

Wait_For_
Clear

Figure 4.82d: Procedure CAMEL_MT_CF_LEG1 _MSC (sheet 4)
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Process CAMEL_MT_CF_LEG2_MSC 1(2)
5/7*7A7r;r6;:ésisiiril {hieil\;léatca o T\ /* Signals to/from the left are to/from the gsmSSF;
rhandle leg 2 of a forwarded call. */ Signals to/from the right are to/from the destination
L] exchange; unless otherwise stated. */

Store Leg2
information

Wait_For_Clear,
DP_O_MidCall_Active

[
Release Int_Release Int_Disconnect Int_Export Int_MidCall
Call Leg Leg

Release
GCAMEL_OCH| CAMEL_EXPORT
MSC_DISC2 Release _LEG_MSC
Int_Disconnect
Leg ack
esult = No
onnect?
Yes
esult=
CAMEL_MF | No ass?
RECONNECT] Yes
_MSC
[
: Int_Continue
Int_Continue With Argument Int_Error

'Modify call PDefault Ca

Handli

arameters wit

Release

Release

Continue
W ait_For
_Clear

Figure 4.83a: Process CAMEL_MT_CF_LEG2_MSC (sheet 1)
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Procedure CAMEL_MF_RECONNECT_MSC 1(4)
5/7*7A7 ﬁr&:é& uiré }nithéil\/lsi é Eoi Hf;nidilei T\ /* Signals to/from the right are

1a reconnection after leg 2 disconnects * to/from the destination exchange. */

| |

CAMEL_CF |
ialled_Services

| |

Result?
Abort ) Pass
Fail
o
~ MQBILE_NUMBER |
FAMEL QOCH PORTABILITY -~ See 3GPP TS 23.066
- INOQoD It
No =
esult = Initial Addres
onnect?
Yes
Result := Result := :glg\aﬂslfilr_ﬁtsict)%re"
Fail Reconnect Address
‘ (BOR| True)

W ait_For
_ACM

Figure 4.84a: Procedure CAMEL_MF_RECONNECT_MSC (sheet 1)
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Procedure CAMEL_MF_RECONNECT_MSC 2(4)

e
;/* A procedure in the MSC to handle
1a reconnection after leg 2 disconnects *
| |

o
I

to/from the destination exchange.

/* Signals to/from the right are %
*

Wait_For_
ACM

Connect

Address
Complete

CAMEL_ Start
_TNRy

CAMEL_CF |
MSC_ALERTING

/\ Reconnect
Result?

Fail, Answer
Release

Wait_For
_Answer

Result :=
Reconnect

Answer

CAMEL_Stop
_TNRy

k
K

CAMEL_CF
SC_ANSWER

=
=

Reconnect
Result?

Pass

Result := Fail Result := Result :=
Pass Reconnect

\ N |

Figure 4.84b: Procedure CAMEL_MF_RECONNECT_MSC (sheet 2)
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[
|

o
I

Procedure CAMEL_MF_RECONNECT_MSC

‘/* A procedure in the MSC to handle
1a reconnection after leg 2 disconnects *
| |

/* Signals to/from the right are
to/from the destination exchang

Wait_For_Answer,
DP_O_MidCall_Alerting

unless otherwise stated. */

Wait_For_ACM,
Wait_For_Answer,

——

DP_O_MidCall_Alerting

e
|
TNRy £ - -~ ~Internal Release
Expired !
Release
Yes >
No
JAMEL_OCH|| CAMEL_OCH
MSC2 _MSC1
esult = No No /I@ult =
onyet‘?/ onn
Yes
Yes
CAMEL_Stop
_TNRy
Result := Result := Result :=
Reconnect Fail Reconnect

0y

e
Int_Release” |
cal < 1From gsmSSF

Release

Release Cause

= No answer
from user

Result :=
Fail

3(4)

Figure 4.84c: Procedure CAMEL_MF_RECONNECT_MSC (sheet 3)
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Procedure CAMEL_MF_RECONNECT_MSC 4(4)
(——— """~ -~"“-"~"“-“"=~"“~"“~ -~ “- -~ - - - === -
;/* A procedure in the MSC to handle /* Signals to/from the right are

1a reconnection after leg 2 disconnects * to/from the destination exchange;
L] signals to/from the left are
to/from the gsmSSF

unless otherwise stated. */

Wait_For_Answer,
DP_O_MidCall_Alerting

Int_Export Int_MidCall
Leg B
CAMEL_EXPORT
_LEG_MSC
esult = ves
ass?
No
Result :=
Fall
P_O_MidCal
_Alerting
\ \
. Int_Continue
Int_Error Int_Continue With Argument M
Continue
Release
Answer
Result :=
Fall

Figure 4.84d: Procedure CAMEL_MF_RECONNECT_MSC (sheet 4)
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4.5.6 Handling of gsmSCF initiated calls

45.6.1 Handling of gsmSCF initiated calls in the MSC
Handling of gsmSCF initiated callsin the MSC involves the following process and procedures:
- Process CAMEL_ICA_MSC;
- Procedure CAMEL_ICA_MSC_ALERTING;
- Procedure CAMEL_ICA_MSC_ANSWER;
- Procedure CAMEL_ICA MSC1;
- Procedure CAMEL_ICA_MSC2;
- Procedure CAMEL_ICA_Dialled_Services.
The Process CAMEL__ ICA_MSC handles both gsmSCF initiated new calls and gsmSCF initiated new parties.

The following paragraphs give details on the behaviour of the MSC in the process CAMEL_ICA_MSC.

45.6.1.1 Actions of the MSC on receipt of Int_Error

The process CAMEL_ICA_MSC returnsto idle.

45.6.1.2 Actions of the MSC on receipt of Int_Continue

The MSC continues processing without any modification of call parameters.

45.6.1.3 Actions of the MSC on receipt of Int_Continue_With_Argument

The MSC continues processing with modification of call parameters.

456.1.4 Actions of the MSC on receipt of Int_Disconnect_Leg

A Releaseis sent to the destination exchange if required. The rel ease cause received in the Int_Disconnect_Leg signal is
used. The process CAMEL_ICA_MSC returnsto idle.

45.6.1.5 Actions of the MSC on receipt of Int_Release_Call

A Releaseis sent to the destination exchange if required. The release cause received in the Int_Release Call signal is
used. The MSC then releases all call resources and the process CAMEL_ ICA_MSC returnsto idle.
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Process CAMEL_ICA_MSC 1(7)
e 7A7p7r6(;eisis7ir; the MSC to Flglr;d]e?t \ /* Signals to/from the right are to/from

the destination exchange; Signals to/from
the left are to/from the gsmSSF;
unless otherwise stated. */

/* The ICA Default Call Handling indicates
whether the call shall be released or continued
as requested. */

'a gsmSCF initiated new call or
i new party set-up. */

Int_Initiate
Call Attem

No Is ICA creating a new
party in an existing call?
Yes
Store call reference
number and
gsmSCE Address
Yes
Was original call
created using ICA?
No
Release Call Default Call Handling of
CSl initiating CAP dialogue
Continue Call
ICA Default ICA Default
Call Handling := Call Handling :=
RP|PF)?P Call Cantinue Call
Int_Initiate
Call Attempt
ac

DP_
Collected

Figure 4.85a: Process CAMEL_ICA_MSC (sheet 1)
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Process CAMEL_ICA_MSC
' A process in the MSC to handle |
1a gsmSCF initiated new call or
i new party set-up. */

DP_
Collected_

2(7)

/* Signals to/from the right are to/from
the destination exchange; Signals to/from
the left are to/from the gsmSSF;

unless otherwise stated. */

Int_Continue
With Argument

CAMEL_
_Modify_
_CUG_Info

'Modify call
parameters with
received information’

Int_Continue Int_Error

No

Set N-CSl available
parameter (for SIF|ICA)

No

Send Info Fo
ICA

Wait_For
ICA_Call_

Is ICA creating a new
party in an existing call

in the VMSC of the served
subscriber?

|
|
|
Complete !
Call e

Send Info _ Int_Releas
For ICA Negative Call
Response

Int_O_Exception |Abort
% r
D

Figure 4.85b: Process CAMEL_ICA_MSC (sheet 2)
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Process CAMEL_ICA_MSC 3(7)
;r/; 7A7r;r6(;eisisiir; tihieil\hééitc; Hér]d]eT Y [* Signals to/from the right are to/from
1a gsmSCF initiated new call or | the destination exchange; Signals to/from
i new party set-up. */ | the left are to/from the gsmSSF;
””””””””””””” unless otherwise stated. */
No D-CSI and/or
N-CSl is available?
Y
es ¢
CAMEL_ICA |
Dialled_
Services Reconnect:=
True
@ Fail S
Pass
No Is ICA creating a new party in
an existing call in the VMSC of
the served subscriber?
Yes
'Set D-CSI
suppression’

Send Info Fo

|
To VLR :L “1ica
,,,,,,,,, . _
! W ait_For
FromVLR 1 | |CA_Call_
7777777777 ! |
i
Complete . |Send Info
cal < > {For ICA Negative
Response
'Destination '
address := Int_O_Exception
Called Party

Number' K

n Idle
DAMEL_Store |

Destination_Address

False, False

ait_For_AC

Figure 4.85c: Process CAMEL_ICA_MSC (sheet 3)
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Process CAMEL_ICA_MSC
' A process in the MSC to handle |
1a gsmSCF initiated new call or
i new party set-up. */

4(7)

/* Signals to/from the right are to/from

the destination exchange; Signals to/from
the left are to/from the gsmSSF;

unless otherwise stated. */

Wait_For
_ACM

Address

Complete Connect

CAMEL_Start
_TNRy

CAMEL_ICA |
MSC_ALERTING

Answer

Result

Fail

=

Reconnect

Wait_For_
Answer

CAMEL_Stop

_TNRy Answer

L
K

CAMEL_Stoy
_TNRy

k
K

CAMEL_ICA |
MSC_ANSWER

Reconnect @

Fail

W ait_For
_Clear

Figure 4.85d: Process CAMEL_ICA_MSC (sheet 4)
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Process CAMEL_ICA_MSC 5(7)

r--r—-—-——~—~~~"~"~"“~"“~"““-““"“—"=—7°7+ o
|

/* A process in the MSC to handle[\ﬁ /* Signals to/from the right are to/from
1
|

'a gsmSCF initiated new call or the destination exchange; Signals to/from
i new party set-up. */ the left are to/from the gsmSSF;
””””””””””””” unless otherwise stated. */

Wait_For_Answer,
DP_O_MidCall_Alerting

—
A
|

Int_MidCal Int_Export TNRy " nternal
Leg expired !
DP_O_MidCal CAMEL_EXPORT
“Alerting _LEG_MSC Release

Wait_For_Answer,
DP_O_MidCall_Alctive
[ \
Int_MidCall Int_Export Release
Leg

CAMEL_EXPORT
_LEG_MSC

~ No
esult=
ass?
Y
2 e

S
DP_O_MidCal CAMEL_OCH
_ Active | Msc_DIsc2

Figure 4.85e: Process CAMEL_ICA_MSC (sheet 5)
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Process CAMEL_ICA_MSC

Pmm e mmmmm e m
|

o

‘/* A process in the MSC to handle
1a gsmSCF initiated new call or
i new party set-up. */

Wait_For_ACM,
Wait_For_Answer,
DP_O_MidCall_Alerting

Release

6(7)

/* Signals to/from the right are to/from

the destination exchange; Signals to/from
the left are to/from the gsmSSF;

unless otherwise stated. */

Release cause =
No answer from user?

No

CAMEL_ICA
_MSC1

CAMEL_ICA
_MSC2

9
I\

Wait_For_ACM,
Wait_For_Answer,
Wait_For_Clear,
DP_O_MidCall_Alerting,
DP_O_MidCall_Active

Int_Releas
Call

Default
Handli

Release

S

DP_O_MidCal
_Alerting

Int_Error

DP_O_MidCal
_Active

Int_Error

Release Release

Cs

Pefault Ca
Handli

Continu Continue

Release

|}

Wait_F
Answ

|

or_
er

Wait_For_
> < Idle > Clear

Figure 4.85f: Process CAMEL_ICA_MSC (sheet 6)
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Process CAMEL_ICA_MSC 7(7)

r--r—-—-——~—~~~"~"~"“~"“~"““-““"“—"=—7°7+ o
|

/* A process in the MSC to handle[\ﬁ /* Signals to/from the right are to/from
1
|

'a gsmSCF initiated new call or the destination exchange; Signals to/from
i new party set-up. */ the left are to/from the gsmSSF;
””””””””””””” unless otherwise stated. */

Wait_For_Answer, Wait_For_ICA_Call_Result2
Wait_For_Clear,

DP_O_MidCall_Alerting,
DP_O_M idCall_Active

| |Wait_For_ACM, < Wait_For_ICA_Call_Result,

Int_Disconne
Leg

Int_Disconnect
Leg

Release

Int_Disconnect
Leg ack

DP_O_MidCal
_Active
\

|

|

“ | Answer Int_Continue Int_Continue Int_Continue Int_Continue
- With Argument - With Argument

Wait_For_ Wait_For_
Answer Clear

Figure 4.85g: Process CAMEL_ICA_MSC (sheet 7)
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Procedure CAMEL_ICA_MSC_ALERTING 1(2)
5/7*7Pirc;<;eid7u;ei iinitﬁei IK/IECS&JT\ /* Signals to/from the left are to/from the gsmSSF;
rinform the gsmSSF that the | Signals to/from the right are to/from the destination
icallis in the alerting phase */ | exchange; unless otherwise stated. */

Int. DP_O|
Term_Seiz
777777777 "
|
Internal b
pp_O_Term\ | |
_Seized !
|
|
|
|
|
. TNRy |
Answer Int_Continue Int_Release Release Expired - =
Release
Release
Release Cause = '€S
No wer fromusr?
Result:= Result:= Result:= No
Answer Pass Fail
\ NEZ \

CAMEL_ICA| |ICAMEL_ICA
_MSC1 _MSC2

Reconnect

Continue,
Release,
Fail

Result:= Result:=
Fail Reconnect

Figure 4.86a: Procedure CAMEL_ICA_MSC_ALERTING (sheet 1)
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Procedure CAMEL_ICA_MSC_ALERTING 2(2)
5/7*7Pirc;<;eid7u;ei iinitﬁei IK/IECS&JT\ /* Signals to/from the left are to/from the gsmSSF;

rinform the gsmSSF that the | Signals to/from the right are to/from the destination

icallis in the alerting phase */ | exchange; unless otherwise stated. */

DP_O_Term
_Seized
\ \
Int_Continue_
Int_Error With_Argument
Release Call
ICA Default Call Handling
Release Continue Call
Result:= Result:=
Fail Pass
\ N

Figure 4.86b: Process CAMEL_ICA_MSC_ALERTING (sheet 2)
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Procedure CAMEL_ICA_MSC_ANSWER 1(2)
;[/:kiPirc;cieidiu;é thﬁé IK/Iisi(:itioT)ﬁ [* Signals to/from the left are to/from the gsmSSF;
inform the gsmSSF that the | signals to/from the right are to/from the destination

ch[l [1§§ ?geﬁnﬁqqsyvfeﬁreﬁdﬁ. j{ B J exchange unless otherwise stated. */

Int_DP_O| Answer

: Int_Continpe_
Int_Continue With_Argumer>lnt—Release Release
\ \
JAMEL_OCH||
MSC_DISC2
Release
No esult=
onne

Yes

Result:= Result:= Result:=
Pass Fail Reconnect

Figure 4.87a: Procedure CAMEL_ICA_MSC_ANSWER (sheet 1)
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Procedure CAMEL_ICA MSC_ANSWER 2(2)
5/7*7Pirc;<;eid7u;ei iinitﬁei IK/IECS&JT\ /* Signals to/from the left are to/from the gsmSSF;

rinform the gsmSSF that the | signals to/from the right are to/from the destination

icall has been answered. */ | exchange unless otherwise stated. */

Int_Error
Release Call
ICA Default Call Handling
Continue Call
Release
Result:= Result:=
Fail Pass
\ \

Figure 4.87b: Process CAMEL_ICA_MSC_ANSWER (sheet 2)
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Procedure CAMEL_ICA_MSC1 1(2)

o
I

'case of CAMEL handling to | the gsmSSF if not otherwise stated.*
iconnect a call at DP O_Busy and,
DP Route_Select_Failure. */

|
L - - - T T ____ |

/* Signals to/from the right are to/from %
/

elease cau

Busy, Other cause
Subscriber Absent

Int_DP_Rolite

Int_ DP_O_Busy

DP_Route_
_Select

DP_O_Busy,
DP_Route_Select_Failure

: Int_Continué_
Int_Conne< Int_Cont|n< With_Argugént Int_Error Int_ReIeas<CaII

‘ \ \ L |

CAMEL_
_Modify_
_CUG_Infa

Modify call
parameters with
received information

Result:=
Reconnect

Result:=
Continue

Figure 4.88a: Procedure CAMEL_ICA_MSC1 (sheet 1)
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Procedure CAMEL_ICA_MSC2 1(2)
;r/; lsgoidieél]/;ei |;1}r;é li/lisicftio 77777 T} /* Signals to/from the right are to/from
rconnect a callat DP O_No_Answer */ the gsmSSF if not otherwise stated.*/

| |

Int_DP_O_Np

er

. Int_Continué_
Int_Conne< Int_Contln< With_Arguemint Int_Error Int_ReIeas<Call

| ——

_Answer

D

CAMEL_ .
_Modify_ Int_O_Exception
_CUG_Infa
Modify call

parameters with
received infarmation

Result:=
Reconnect

Result:=
Release

Figure 4.89a: Procedure CAMEL_ICA_MSC2 (sheet 1)
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Procedure CAMEL_ICA Dialled_Services 1(2)
‘7*7I5r6<7:édiuiré ;nitﬁé i\/lisié tioi ) T} Y /* Signals to/from the right

| process CAMEL dialled services are to/from the VLR. */

for gsmSCF initiated calls */__ |

CAMEL_
SDS_MO_INIT

Fall/\Abort
Result
Pass i ;

'Set D-CSI
suppression’

CAMEL_
DS_MO_INIT

Fall/\Abort
Result
CAMEL_ICA
_ICA | Pass ;
MSC1

Result:= Result:=
Pass Fall

Result:= Reconnect:=
Fail True

®

Figure 4.90a: Procedure CAMEL_ICA_Dialled_Services (sheet 1)
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4.5.6.2 Handling of gsmSCF initiated calls in the VLR
Handling of gsmSCF initiated callsin the VLR involves the following process and procedures:

- Process CAMEL_ICA_VLR.

45.6.2.1 Action of the MSC on receipt of Int_Request_Notification_Charging
General handling of the Int_Request_Notification_Charging signal is specified in subclause 4.5.13.

If an Int_Request_Notification_Charging signal is received for the served subscriber in a gsmSCF initiated new call
(NC cdl case) then

- for thetotal (e-values or units), the charges applicable for the leg shall be reported in an
Int_Event_Notification Charging signal;

- for components (e-values or units), the charges applicable for the leg shall be reported per component in an
Int_Event_Notification Charging signal.

If an Int_Request_Notification_Charging signal is received for a gsmSCF initiated new party in an existing call then

- for thetotal (e-values or units), the charges applicable for the new party shall be reported in an
Int_Event_Notification Charging signal;

- for components (e-values or units), the charges applicable for the new party shall be reported per component in
an Int_Event_Notification_Charging signal.
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Process CAMEL_ICA_VLR 1(2)
ﬁ*iAi E)EOE:EJSE i;l j[ﬁé {/[E{}a Béﬁd]& N /* Signals to/from the left

1a gsmSCEF initiated call set-up. */ are to/from the MSC */

| |

Yes

Get _LI_
Subscription_|
Info_ VLR

Get_AoC_
Subscription_|
Info_ VLR

Send Info for ICA
negative response

Idle

Figure 4.91a: Process CAMEL_ICA_VLR (sheet 1)
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Process CAMEL_ICA_VLR 2(2)
ﬁ*iAi E)EOE:EJSE i;l j[ﬁé {/[E{}a Béﬁd]& N /* Signals to/from the left

1a gsmSCEF initiated call set-up. */ are to/from the MSC */

| |

D-CSl present

No
and/or N-CSl available received?

Complete Call

Wait_for_
SIFICA_2

Send Info
for ICA Abort
,,,,,,,,,,,,,,, 5
! Check_OG_| ( )
See 3GPP TS 23.018:L———— Barfing Idle

Result =
Call barred?

Send Info for ICA
negative response

Complete
Call

Figure 4.91b: Process CAMEL_ICA_VLR (sheet 2)
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4.5.7 Handling of mobile calls in the gsmSSF
Handling of mobile callsin the gsmSSF involves the following processes and procedures:
- Process CS_gsmSSF;
- Procedures and process Check_Criteria;
- Procedure Connect_To_Resource;
- Procedure Handle AC;
- Procedure Handle_ACR;
- Procedure Handle CIR;
- Procedure Handle_CIR _leg;
- Procedure Complete FCI_record;
- Procedure Complete al_FCI_records;
- Procedure Handle_SCI;
- Process CSA_gsmSSF,;
- Procedure Handle O_Answer;
- Procedure Handle_T_Answer.
The detailed error handling for the process CS_gsmSSF and the associated proceduresis specified in 3GPP
TS 29.078 ([33]).

4571 Call duration control

4571.1 Information flow for call duration control

The following diagram shows the handling of the different timers that are used in the process CS_gsmSSF and in the
procedures Handle_AC, Handle ACR, Handle CIR. Timers Tssf, Tcp, Tsw, Tw and DELTA are defined in the process
CS_gsmSSF.
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Figure 4.92: Information flow for call control duration

457.1.2 Audible indicators for call duration control

The gsmSCF may instruct the gsmSSF to play either a fixed sequence of tones or a variable sequence of tones with the
Apply Charging information flow. The gsmSCF may also instruct the gsmSSF to play a variable sequence of tones with
the Play Tone information flow.

For the case of the fixed sequence of tones, the gsmSSF shall play a single sequence of three tones. The duration of
each of the tones shall be 200 milliseconds with an intertone interval of 200 milliseconds. This shall be played

30 seconds before the end of a call period. For the case of a variable sequence of tones, or aburst list, the gsmSCF shall
indicate the number of tones per burst, the number of bursts to be played, the tone duration, interval between the tones
and the interval between the bursts. In addition, the gsmSCF shall indicate in the Apply Charging information flow, the
warning time before call period expiry at which the playing of the burst list shall start. Figure 4.93 provides a graphical
representation of the variable burst list in the case where there are three tones per burst and three bursts in the burst list.
The Warning Period in figure xx applies to the Apply Charging information flow only.

End of
call
period

Tone Tone Tone Tone Tone Tone Tone Tone Tone
Duration : i Duration i Duration Duration ; : Durati i Duration Duration i Duration i Duration
»d—bd »dbd » d pdbd ‘> d »dbd »dbd »d—bd »
Tone Tone Tone Tone Tone Tone
Interval Interval Interval Interval Interval Interval
dl »: » | »:
al L | >
;/ Burst ;/ Burst ;/
urst Interval urst Interval urst /
Burst List
Warning Period
< >

Figure 4.93: Representation of burst list
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45.7.2 The gsmSCF control of e-values

45721 Procedure Handle_SCI

There are independent Tariff Switch Timers for the control of the call duration Tsw(pty) and for the gsmSCF control of
e-values Tsw(SCl). The gsmSCF control of e-valuesis viathe Send Charging Information information flow.

The following terminology has been used for e-parameters:

Applicable and in use. The set of e-parametersis currently applicable in the M SC and the set has been sent to the
MS.

Applicable but waiting. The set of e-parametersis currently applicable in the MSC but the set has not yet been
sent to the MS.

Applicable but not in use. The set of e-parametersis currently applicablein the M SC but it cannot be sent to the
MS, e.g. because the Advice of Charge supplementary service is not subscribed.

Stored. The set of e-parametersis not yet applicable. The stored set of e-parameters becomes applicable when a
tariff switch occurs.

The table below defines the actions of the Procedure Handle_SCI.
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Primary dialogue (note 1) Secondary
received Tsw(SCI) no active call / SRF connection active call / SRF connection dialogue
and set of Tsw(SClI) not Tsw(SClI) Tsw(SClI) not Tsw(SClI) (note 2, 8)
e-parameters in the | running and no running and running and no running and
SClinformation e-parameters e-parameters e-parameters e-parameters
flow stored stored stored stored
1 set send 1st set to stop Tsw(SCl); send 1st set to stop Tsw(SCl); | send 1stsetto
MSC discard stored set; MSC discard stored MSC
Tsw(SCI) .
not received send 1st set to set;
MSC send 1st set to
MSC
Tsw(SClI) 2 sets error error error error error
not received
1 set error error store 1st set; stop Tsw(SCl); error
start Tsw(SCl) discard stored
Tsw(SCI) set;
received store 1st set;
start new
Tsw(SCI)
Tsw(SCI) 2sets | send lstsetto stop Tsw(SCl); error error send 1st set to
received MSC, discard stored set; MSC;
store 2nd set; send 1st set to store 2nd set;
start Tsw(SCl) MSC,; start Tsw(SCl)
store 2nd set;
start new
Tsw(SClI)
NOTE 1: Primary dialogue: The primary dialogue is initiated due to TDP Collected_Info, TDP Analysed_Information, or

NOTE 2:
NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:

NOTE 8:

TDP Route_Select_Failure, TDP Terminating_Attempt_Authorised, TDP T_Busy or TDP T_No_Answer. A
dialogue initiated due to TDP Analysed_Information is only the primary dialogue, if there is no ongoing
dialogue due to TDP Collected_Info.

Secondary dialogue: The secondary dialogue is initiated due to TDP Analysed_Information.

The condition "active call / SRF connection” is true if there is at least one active leg in this call (CSA) or if an
SRF is connected to a Call Segment in this CSA. Incoming legs are active after an answer is sent and before
the leg begins to release. Outgoing legs are active after an answer is received and before the leg is begins to
release.

If the gsmSSF sends a set of e-parameters to the MSC this will overwrite the current set of e-parameters in the
MSC, if e-parameters are applicable in the MSC.

The MSC shall store the received e-parameters to be sent subsequently to the MS. The MSC shall send these
e-parameters to the MS in a Connect message or in a Facility message.

Secondary dialogue gsmSCF can only give e-parameter(s)/Tsw(SCIl) when they have not previously been
provided by the primary dialogue gsmSCF. After secondary dialogue gsmSCF gives e-parameter(s) /
Tsw(SCI), Primary dialogue gsmSCF shall not give further on-line charging instructions (i.e. Send Charging
Information).

For D-CSI, this is ensured by service subscription restriction by a home network operator. For N-CSl, this is
ensured by a roaming agreement between the home network operator and the visited network operator or is
only applicable within a home network.

When a gsmSCF relationship is closed then the stored e-parameters given by that dialogue are discarded. Any
Tariff Switch timer (Tsw(SCl)) is also stopped when the gsmSCF relationship is closed. If the gsmSCF has
given any e-parameters which are not stored but which are applicable (regardless of whether they are
applicable and in use, applicable but waiting, or applicable but not in use) when the gsmSCF relationship is
closed, those e-parameters are also valid after the gsmSCF relationship is closed. If any subsequent CAP
dialogues give e-parameters those new e-parameters shall overwrite the applicable e-parameters given by the
preceding CAP dialogues.

The secondary dialogue is not applicable to VT calls.

4.5.7.2.2

Process Tsw_For_SCI

The process Tsw_For_SCI exists per call. That isthere is one process instance per CSA. The Tariff Switch Timers for
the gsmSCF control of e-values Tsw(SCl).
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Process Tsw_For_SCI 1(2)

/* Signals to/from the left are to/from the MSC of the leg

concerned (the CAMEL subscriber); signals to/from the right
7777777777 are to/from the process CS_gsmSSF of the leg concerned
(the CAMEL subscriber. */

/* Timers used in the Tsw_For_CSI process: k

TsW(SCI): Timer for tariff switch for the gsmSCF controlled e-values.
At the expiration of this timer, a new tariff for the gsmSCF controlled e-values shall be started.

The CS_gsmSSF related to leg of the CAMEL subscriber is setting the timer Tsw(SCl)
in the procedure Handle_SCl).

The timer Tsw(SCl) is stopped on release of the leg of the CAMEL subscriber or
when the relationship to the gsmSCF is closed.

*

Set Timer

Start
Tow(SCl) |

Running

I

Figure 4.94a: Process Tsw_For_SCI (sheet 1)
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Process Tsw_For_SCI 2(2)

Y /* Signals to/from the left are to/from the MSC of the leg
| concerned (the CAMEL subscriber); signals to/from the right
! are to/from the process CS_gsmSSF of the leg concerned
(the CAMEL subscriber. */

””””” a
|
Internal E- TSV‘.’(SCI) Stop Timer Set Timer
7777777777 | |expired
e
Restart | |, ;
Tow(SCl) : with received value

,,,,,,,,,,,,,,,, 5
No stored e-parameters, | .
exist after this setting ! Running
- o u
This provokes the MSC | Send e
to send e-parameters to, Parameters
the CAMEL subscriber. |

.

Figure 4.94b: Process Tsw_For_SCI (sheet 2)
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45.7.3 Behaviour of the gsmSSF in the process CS_gsmSSF

The following paragraphs give details on the behaviour of the gsmSSF in the process CS_gsmSSF.

45731 Actions of the gsmSSF on receipt of CAP_Request_Report BCSM_Event (in the
state Waiting_For_Instructions)

The process CS_gsmSSF arms the requested EDP, if the arming rules are fulfilled and returns to the state
Waiting_For_Instructions.

The gsmSCF may request EDPs for any one or more of Answer, Busy, No Answer, Abandon, Route Select Failure and

Disconnect event for a party in the call.

45.7.3.2 Actions of the gsmSSF on receipt of CAP_Continue (in the state
Waiting_For_Instructions)

An Int_Continue signa is sent to instruct the GM SC or M SC to continue the call set-up with the origina call

parameters.

45.7.3.3 Actions of the gsmSSF on receipt of CAP_Release_Call (in the state Monitoring)

When a control relationship exists between the gsmSCF and gsmSSF (at |east one EDP-R is armed), the gsmSCF may
spontaneously instruct the gsmSSF to release the call at any time using the Release Call information flow. The Release
Call information flow shall not be sent from the gsmSCF if only monitor relationship exists between the gsmSSF and
the gsmSCF.

45734 Actions of the gsmSSF on receipt of Int. DP_T _Busy or Int. DP_T_No_Answer
including the parameter Call Forwarded (in the state Monitoring)

If the handling of Int_ DP_T_Busy signal or Int DP_T_No_Answer signal including the parameter Call Forwarded
leads to the gsmSSF sending a CAP_Event Report BCSM to the gsmSCF, the gsmSSF shall include the parameter Call
Forwarded in the Event Specific Information BCSM.

45.7.4 Process CS_gsmSSF and procedures
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Process CS_gsmSSF

o

;r/* Invocation of CS_gsmSSF */‘,;

1(56)

/* Timers used in the CS_gsmSSF process:

Tssf: Application timer in the ssf.

That is 'pty' may be aleg ID or an sif ID.
Tcp(pty): Timer for call period.
This timer measures the duration of a call period.
Tsw(pty): Timer for tariff switch.
At the expiration of this timer, a new tariff shall be started.
Tw(pty): Warning timer.
At the expiration of this timer, a warning tone shall be played to the calling party.
DELTA(pty): time, measured in the CS_gsmSSF, elapsed between the time an
ApplyChargingReport operation is send to the gsmSCF and an
ApplyCharging operation is received from the gsmSCF for that pty.
Tccd(pty): Control of call duration timer.
This timer supervises if after sending of ACR a new AC is received for that pty.
Tccd has a value range of 1 to 20 seconds.

Ranges for the default values for Tssf.
- non user interaction Tssf timer value: 1 second to 20 seconds
- user interaction Tssf timer value: 1 minute to 30 minutes
*/

The following timers ar applicable for call legs as well as for the connected SRF (srf ID).

Figure 4.95a: Process CS_gsmSSF (sheet 1)
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Process CS_gsmSSF 2(56)

,,,,,,,,,,,,,,,,,,,, -

;r/* Invocation of CS_gsmSSF */‘,;

/* Decision box definition (1) k

‘armed TDPs for this CSI?'
It is questioned whether or not the ongoing call can encounter further TDPs which are
indicated in the current CSI.

'Call to be released?’

It is questioned whether or not the ongoing call will be released imediately after CS_gsmSSF
has responded; that is the ongoing call will not send any signals furtheron to the CS_gsmSSF.
NOTE: In this case the CS_gsmSSF shall also go to idle.

*/

/* Decision box definitions (2)
Thefollowing decisions are used by procedures in CCF.

'gsmSSF invoked?'
Is the CS_gsmSSF process in any state other than Idle?
*/

/* N\

Note to the task box "Perform implicit disarming of DPs";

If DP O_Change_Of_Position and/or DP T_Change_Of_Position are disarmed by this task,
the CS_gsmSSF sends

Int_Invoke_O_Change_Of_Position_MSC to the CAMEL_O_CHANGE_OF_POSITION_MSC and/or
Int_Invoke_T_Change_Of_Position_MSC to the CAMEL_T_CHANGE_OF_POSITION_MSC
with the parameter "Transparent, respectively.

*/

Figure 4.95b: Process CS_gsmSSF (sheet 2)
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Process CS_gsmSSF 3(56)
;r/; [n;aéa}iaﬁ 70} E{S.i_égniwéélizi*lw‘ Y [* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the proces
L ! CSA_gsmSSF unless otherwise marked. */
Idle
\ \ \ |
Int_Invoke, Int_Invoke Int_Invoke Int_Invoke, Int_Invoke
gsmSSF gsmSSF gsmSSF gsmSSF gsmSSF
- (T-chn (VT-CSI) (D-ESI) (N-FSI)

The received CSI states
Arm DP |- =~ \hether DP Collected_Info
1or DP Analysed_Information
ror DP Route_Select_Failure

[
|

ror DP T_Busy
Int_gsmSSF 'or DP T_No_Answer
Invoked ‘or DP Terminating_Attempt_
Authorised shall be armed
'as TDP.

Wait_For_
_Request

Figure 4.95c: Process CS_gsmSSF (sheet 3)
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Process CS_gsmSSF

,,,,,,,,,,,,,,,,,,,, -

;r/* Invocation of CS_gsmSSF */

N
-

4(56)

[* Signals to/from the left are to/from the MSC,;
| signals to/from the right are to/from the proces
! CSA_gsmSSF unless otherwise m