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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 Maobile 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 cal procedure for Mobile Originated and Mobile Terminating calls;
- Inclusion of flexible tone injection;
- 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;
- Mobile Number Portability database interrogation.

CAMEL applicability to IP-based multimedia servicesisintroduced in the fourth phase of the CAMEL. It is specified in
3GPP TS 23.278[29].

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 partial implementation of CAMEL phase 4

A functiona entity (VM SC, GMSC or SGSN) may support the complete CAMEL phase 4 functionality or, as a network
option, it may support the complete CAMEL phase 3 functionality and a partial implementation of CAMEL phase 4.

If afunctional entity supports any part of CAMEL phase 4, then the HLR isinformed of the CAMEL phase 4 CSls
supported. An SGSN may also indicate support of the Provide Subscriber Information IF. To indicate support of a
specific CSl, afunctional entity shall have the ability to trigger on any initial service event possible for that CSl.
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If aVMSC or GM SC supports any of the CAMEL phase 4 circuit switched CSIs (O-CSl, D-CSI, T-CSl or VT-CSI),
then the gsmSCF isinformed of the CAMEL phase 4 circuit switched functionalities offered. The gsmSCF shall not
send information flows or parameters that conflict with the functionalities offered by the VM SC or GMSC.

If a CAMEL subscriber attemptsto register inaVMSC or SGSN which supports at least one CAMEL phase 4 CSl or
the enhancement of Provide Subscriber Information IF, then the VM SC or SGSN indicates in the registration request to
the HLR the phase of CAMEL which the VM SC or SGSN supports (at least phase 4). In addition, the VM SC or SGSN
indicates which CAMEL phase 4 CSIs may be downloaded. An SGSN may also indicate support of the Provide
Subscriber Information IF.

If a GMSC supports at least one CAMEL phase 4 CSl, then the GM SC indicates in the Send Routeing Info to the HLR
the phase of CAMEL which the GM SC supports (at least phase 4). In addition, the GM SC indicates which CAMEL
phase 4 CSIs may be downloaded.

If aVMSC/gsmSSF or GM SC/gsmSSF initiates contact with the gsmSCF using the Initial DP IF, or acknowledges a
gsmSCF initiated contact using the Initiate Call Attempt ack IF, then the VM SC/gsmSSF or GM SC/gsmSSF indicates
in the IF the CAMEL phase 4 functionalities offered to the gsmSCF.

If aVLR initiates contact with the gsmSCF using a Mobility Management Event Notification | F, then the VLR or
SGSN indicatesin the IF the functionalities offered to the gsmSCF.

11.1 CAMEL Phase 4 CSils
A network entity may indicate to the HLR an offer of support for the following CAMEL phase 4 CSls:
- CAMEL phase 4 O-CSl;
- CAMEL phase 4 D-CSI;
- CAMEL phase4 T-CSl;
- CAMEL phase4 VT-CSI;
- CAMEL phase4 MT-SMS-CSl;
- CAMEL phase 4 MG-CSlI.
An SGSN may also indicate support of the CAMEL phase 4 Provide Subscriber Information IF.

A functional entity (VMSC, GMSC or SGSN) may offer the CSlsin any combination applicable for this entity. A
functional entity shall indicate to the HLR all the CSIsit offers. The HLR may ignore the offer of the supported CSlsif
they are not applicable for the sending entity, but it shall not reject the operation in this case.

1.1.2 CAMEL Phase 4 Functionalities
The CAMEL phase 4 functionalities which may be offered to the gsmSCF are the following:
- Creating additional partiesin acall, Creating anew call (Initiate Call Attempt);

- Placing anindividual call party on hold or moving an individual call party to Call Segment 1, when Call
Segment 1 does not exist (Split Leg);

- Connecting an individual call party to the group (Move Leg);

- Releasing anindividual call party (Disconnect Leg);

- Indication of the release of acall party or call segment (Entity Released);

- Enhancements for subscriber interactions with the gsmSCF (Disconnect Forward Connection With Argument);
- Inclusion of flexible toneinjection (Play Tone);

- DTMF Mid cal procedure for MO and VT calls (DP O_Mid_Call, DP T_Mid_Cdl);

- Provision of Charge Indicator at answer DP (Charge Indicator at DP O_Answer, DP T_Answer);
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Support of Alerting DP (DP O_Term_Seized, DP Call_Accepted);

Provision of location information of subscriber at alerting DP (Location information at DP O_Term_Seized,
DP Call_Accepted);

Provision of location information during an ongoing call (DP O_Change_Of_Position,
DP T_Change_Of Position);

Interactions with Basic Optimal Routeing (Basic OR Interrogation Requested in Connect and Continue With
Argument, Route Not Permitted in DP O_Abandon);

Warning tone enhancements (Burstlist for Audible Indicator); and

Enhancements of Call Forwarding indication (Forwarding Destination Number).

A functional entity (VM SC or GMSC) may offer the functionalities in any combination applicable for this entity and
applicable to the offered CSls.

A functional entity (VM SC or GMSC) shall indicate to the gsmSCF all the functionallities it offers.
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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/V LR 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 [44]).

Call Party Handling (CPH) Information Flow: Any of the Disconnect Leg, Move Leg or Split Leg information
flows.

Call Segment: A call segment contains one or more legs that are controlled by the same CS_gsmSSF instance. The call
partiesin the same call segment can communicate with each other (using a conference bridge if necessary). Call
segments are identified by a number, eg. CSID1 isthe call segment with id number 1.

Call Segment Association (CSA): A CSA contains one or more call segments. Legs can be moved between call
segments within the CSA. Thereisasingle CAP dia ogue between the CSA and the gsmSCF.

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 Information (D-CSI): D-CSI identifies the subscriber as having originating
CAMEL dialled services.

Forwarding M SC: MSC whichis 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 GMLCiis:

- location of Mobile Station
See 3GPP TS 23.271[28] and 3GPP TS 25.305 [32] for information on the GMLC.

Geodetic Infor mation: information defining the location of a mobile station, coded according to ITU-T
Recommendation Q.763 [43]. The derivation of thisinformation 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-CSl): 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.
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GSM Service Switching Function (gsmSSF): functional entity that interfaces the MSC or GM SC 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 [44] with
variations defined in the present document.

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.

Mobile Originating Short M essage Service CAMEL Subscription Information (M O-SM S-CSI): MO-SMS-CSI
identifies the subscriber as having MO SMS CAMEL services. MO-SMS-CS| (CAMEL Phase 4) isidentical to
SMS-CSI (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-SM S-CSI): MT-SMS-CSI
identifies the subscriber as having MT SMS CAMEL services.

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

M obility M anagement event GPRS CAMEL Subscription Information (M G-CSl): MG-CSl 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 a call to a preferred or dialled long distance carrier.

Network CAMEL Service Information (N-CSI): 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
association/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 identifies to 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 is a part of the
T/OINT/DIGPRS/SMS/M-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 [31], is used to carry RPDU elements 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 Infor mation (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.
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VM SC Terminating CAMEL Subscription Information (VT-CSI): 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.

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 all HPLMN subscribers. If, for a particular service
code, both U-CSI 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
CPH Call Party Handling

Cs Call Segment

CS Circuit Switched

CSA Call Segment Association

CSID Call Segment (followed by an identification Number e.g. CSID1)
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

gsSmSSF GSM Service Switching Function

HLR Home Location Register

HPLMN Home PLMN

ICA Initiate Call Attempt

IE Information Element

IF Information Fow

IP Intelligent Peripheral

IPLMN Interrogating PLMN

LCS Location Services

LSA Localised Service Area

M-CS| Mobility Management event Notification CAMEL Subscription Information
MF Mobile Forwarding

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

MNP Mobile Number Portability

MNP SRF Mobile Number Portability Signalling Relay Function

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
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NA North American

NNI Network Node Interface

O-BCsM Originating Basic Call State Model

O-Csl Originating CAMEL Subscription Information

ODB Operator Determined Barring

OR Optimal Routeing

0oss 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

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

T-CS 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 Ccoo>
A 7 R

MAP CAP MAP

Incoming line —>

MO call - Outgoing leg
(or Forwarding leg)

v

Forwarded leg

Visited Network

Homel/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 HLR 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-CS| and / or D-CS|
and / or VT-CSI from the VLR indicating the MSC to request instructions from the gsmSSF. The MSC monitors on
regquest the call states (events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to
control the execution of the call in the 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 is used 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.).

41.2.4 gsSmSSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control acall in acertain gsmSSF and to request the gsmSSF to establish a
connection with a gsmSRF. Relationships on this interface are opened as aresult 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 reguested by the gsmSCF.

41.2.7 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 alow 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 CSl. 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 from the VLR. A DP for forwarding leg handling is statically armed in the GM SC as result of O-CSl
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 Reguest 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 EDPis met that causes the release of the related leg, then all EDPsrelated 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.

4212 Criteria

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

4.2.1.2.1 Criteria at DP Collected_Info

The criteriafor amobile originating call are checked in the originating MSC.
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The criteriafor a mobile 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 GM SC 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:

- Detination number triggering criterion: The HLR may store alist of up to 10 destination numbers and/or up to 3
number lengths. There is 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 [34], 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 criteriamay 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 the list 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 humber does not match any of the destination number lengths defined in the list.
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In this test 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 Mobile 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. Thereis no
restriction on the nature of address. There is no restriction on the numbering plan indicator.

NOTE: The order in which the destination number criteria are checked in the MSC or GMSC is not determined.
Hence, overlapping destination number criteria (e.g. use of "0800" and "0800123" for two different
services) should be avoided, because they lead to unpredictable behaviour (i.e. either service might be
triggered).

For MO calls, triggering at DP Analysed_Info shall be based on the called party number received over the access
network or the Destination Routing Address in the Connect information flow from the gsmSCF during a Mobile
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 GM SC, 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.

For NP calls, triggering at DP Analysed Info shall be based on the number received from gsmSCF. An NP call that is
created in the VM SC or GM SC of the served subscriber may be subject to D-CSl service and N-CSl service. An NP
call that is created in an MSC other than the VM SC or GM SC of the served subscriber, may be subject to N-CSI
service.
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For NC calls, triggering at DP Analysed _Info shall be based on the number received from the gsmSCF. An NC call may
be subject to N-CSl service.

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.

- 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 either or both of the address information and destination number triggering criterion includes a types of
number/nature of address indicator other 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 (addressinformation or destination number triggering criterion) with type of number/nature
of address "unknown" this number shall be tranglated 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 isa match 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 the type of number/nature of address of the addressinformation or of the destination number triggering
criterion is"national (significant) number" this number shall be translated 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 digits in the destination
number triggering criterion, then there is a match if:
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- the destination number is at least aslong 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-CSI until thereisamatch DP Analysed _Info istriggered, or until all 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-CS| 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.

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 M SC.

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 GMSC.

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-CSl 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 M SC performing the triggering check shall use the "cause
value" field of the ISUP "cause indicators' parameter, as defined in ITU-T Recommendation Q.763 [43].

If an O-BCSM was aready invoked and there is a relationship 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 [34], 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-CSI 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.

4.2.1.2.5 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 calls in the GM SC, 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
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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-CSI includes DP T_Busy with cause code Not Reachable.

If the Send Routeing Info ack information flow includes the Not Reachable FTN and aso T-CSl, including DP T_Busy
with cause code, then the not reachable condition shall be mapped to an | 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 Insert
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.

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 [43].

If the cause code is received from M AP, 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 thetrigger 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 DP T_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 number 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 VMSC. The same code
point in the Send Routeing Info ack indicates CFU. However, the CFU invocation in the GMSC triggers the
Terminating_Attempt_Authorised DP; thus the reason code mapping is not needed in the CFU case.

4.2.1.3 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 control 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 viathe 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:

- EDPsaredisarmed 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.
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- 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:
- 1 or 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.

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.

4.3.1.1 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.

4.3.1.2 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.

4.3.1.3 Service Key

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

4.3.1.4 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.

4.3.1.5 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).
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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-CSlI)

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

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.
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 CSl 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 CAMEL Service 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.
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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 aforwarded-to number, that the HLR shall not attempt to perform any trandlation,
number format checks, prohibited FTN checks or call barring checks. (see 3GPP TS 23.082 [20]).

- 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]).

4.34.2 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.

4351 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 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.

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 sends to a GM SC any data for a CAMEL phase later than that which the
CAMEL capability handling indicates. Different CSIs may contain different values of CAMEL Capability Handling.
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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 CSI 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.

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 include in a CSl 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-CS| is active or not.
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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

4.3.7.1 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.

4.3.7.2 gsmSCF address list for CSI

The gsmSCF address list for CSl indicates a list of gsmSCF addresses to which Notification on Change of Subscriber
Dataisto be sent. Thislistiscommon to al CSl.

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 s used to describe the actions in an MSC during originating (MSC) 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 calls the
O-BCSM isinitialy suspended at DP Collected Info.
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NOTE: 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,
- anot reachable 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 (note 6).

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 [44].

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.

NOTE 6: DP O_Change_ Of Position is applicable only for the Mobile Originating Call in the VMSC.

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 [44] 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 all outgoing calls when roaming" causes the HL R to send the category
"barring of al outgoing call" if the VLR is not in the HPLMN.
- Originating call: CUG checks done in the originating MSC/VLR 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 CSl isanalysed. (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:

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

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

- Anexception 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.

4421.13 Routing

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

Actions:
- Information is 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 already 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.
- The attempt to select the route for the call fails; thisleads 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:
- Cadled 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 anotification 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; thisleads to 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; thisleadsto the O_Busy DP.

- Thenoreply 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 isused for
Call Party Handling (DP O_Mid_Call).
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- 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)

4.4.3.1 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 GMSC or VM SC indicates thisto 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 (note 5).
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 [44].

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.

NOTE 5: DP T_Change_Of_Position is applicable only for the Mobile Terminating Call in the VMSC.

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 [44] 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.
- Ifthe 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.
- Ifthe T-BCSM isinthe GMSC:

- The supplementary services "barring of al incoming calls' and "barring of incoming calls when roaming" are
checked in the HLR and invoked if necessary.
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- The ODB categories "barring of all incoming calls' and "barring of incoming calls when roaming" are
checked inthe HLR and ODB isinvoked if necessary.
- 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.

- An exception 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:

- Thecalling party abandons call.

443.1.1.2 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) isreported 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.
- The Call Forwarding supplementary service isinvoked if necessary.
Exit events:
- Thecall is accepted and answered by terminating party; thisleadsto the T_Answer DP.
- Anindication isreceived that the called party is being aerted; this |eads to the Call_Accepted 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.

- Theterminating accessis busy in the VM SC or a busy indication is received from the destination exchange in
the GMSC; thisleadsto 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 M S cannot be reached in the VM SC; thisleadsto the T_Busy DP.

- Thenoreply timer expires, thisleadsto the T_No_Answer DP.

443.1.1.3 T_Alerting
Entry events:

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

- Send anoatification to the gsmSCF if the terminating party changes position and DP T_Change_Of_Positionis
armed.

Exit events:
- Thecall isaccepted and answered by terminating party; this leads to the T_Answer 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.
- A busy indication (UDUB) is received from the destination exchange; this leadsto 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.

- Theno reply timer expires, thisleadsto the T_No_Answer DP.
- A Cadl Party Handling information flow is executed; this leadsto 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 anoatification to the gsmSCF if the terminating party changes position and DP T_Change_Of_Positionis
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.

44.3.1.15 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.
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Actions:

- Default handling of the exception condition is being provided. This includes 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 GMSC or VMSC / gsmSSF should make use of vendor-specific procedures to ensure rel ease of
resources within the GMSC 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 already
suspended in the Waiting_For_Instruction state).

If the BCSM has encountered DP O/T_Answer then an originator release must be detected asa 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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5 = o D
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9 > o c = = = o () =
3 % < < = 9 2 < X ©
o o o o o o o o o o
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 IE 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
o
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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
SN
o
3T
0%
- 8
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 VM SC (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 VMSC
gsmSSF/CCF gsmSSF/CCF

9 K

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

O(A-B)

B-Party

A-Party

4.45.3 Call Forwarding at the GMSC or VMSC

If the B-party has an active T-CSl inthe 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 legtoa"C" party shall be created if:

- aCadl Forwarding supplementary service or Call Deflection supplementary service forwards the 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-CSl' parameter, then O-CSl 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-CSI, 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 asimilar way to an ISUP interface.

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

CAMEL relationship (1) 1 caMEL reationship (2)

GMSC/VMSC
0smSSF/CCF

Internal "I1SUP-
like" interface

O(A-B)

B-Party
"surrogate”

T(B-C)

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

4454 gsmSCEF Initiated Call

When the gsmSCF wishes to originate a new call, the gsmSCF establishes communication with the network using CAP
signaling. When the gsmSCF wishes to originate a new leg within an existing call, the gsmSCF uses the already
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 sendsit 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 anew call.

NOTE: Theterm ISUP is used to denote UNI or NNI signalling system used in a given network.
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CAMEL relationship

GMSC/VMSC
gsMSSF/CCF

L T(M-B) |

B-Party

Figure 4.8: BCSM Scenario for gsmSCF Initiated New Call

4.4.6 Leg Handling

A call may consist of several call parties with each party connected to the call, e.g. there may be a calling party and
several called parties.

From a call handling point of view it is necessary to distinguish between aleg, which is a concept internal to the call
handling model, and a connection, which is the external link to the party. A connection to the call party will be set up
using telephony (e.g. ISUP) or radio access signalling. The outgoing leg already exists when the connection is set up.
On the other hand, if a connection is released, e.g. because the destination user is busy, the leg till exists, and the
gsmSCF can send a Connect Information Flow to connect thisleg to another call party.

446.1 Leg is created

For the purposes of the formal description, one or more legs are created in the following cases:

- When acall isto be established, i.e. when an incoming Setup or ISUP 1AM is being handled or when acall isto
be forwarded, the incoming leg (legl) and the outgoing leg (leg2) are created before the first CS_gsmSSF
processisinvoked for that call in thisMSC. In particular, this applies before the Call Control Function (CCF)
sends DP_Collected_Info (for originating, forwarded or deflected calls) or
DP_Terminating_Attempt_Authorised (for terminating calls) to the CS_gsmSSF process,

- Whenthe CS_gsmSSF process receives an Initiate Call Attempt Information Flow, an outgoing leg is created.

4.4.6.2 Leg continues to exist
For the purposes of the formal description, aleg continues to exist in the following cases:

- The CCF sends any DP to the CS_gsmSSF the leg will continue to exist at least until the CS_gsmSSF instructs
the CCF to continue its processing for the leg;

- A connection to a called party is hot successful and the gsmSCF sends a new Connect Information Flow for that
leg;

- A called party releases her connection and the gsmSCF sends a new Connect Information Flow for that leg;

- The CS_gsmSSF processes either of the Call Party Handling Information Flows Move Leg and Split Leg;

4.4.6.3 Leg is released

Before aleg isreleased the corresponding connection is released. All outstanding reports for the leg are sent to the
gsmSCF and the corresponding call records are closed.
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For the purposes of the formal description, aleg ceasesto exist when any of the following events occurs:

- Thecalling party releases the connection, the CCF sends a DP to the CS_gsmSSF and the CCF receives
Int_Continue or Int_Continue_With_Argument from the CS_gsmSSF process,

- A connection to acalled party is not successful (DPs Route_Select_Failure, O_Busy, O_No_Answer, T_Busy
and T_No_Answer), the CCF sends a DP to the CS_gsmSSF and the CCF and the CCF does not receive
Int_Connect for that outgoing leg from the CS_gsmSSF;

- Thecalled party releases her connection, the CCF sends a DP to the CS_gsmSSF and the CCF does not receive
Int_Connect for that outgoing leg from the CS_gsmSSF;

- The CCF receives Int_Disconnect_L eg from the CS_gsmSSF;

- Thetimer Tcp expires for aleg and the condition "Release if duration exceeded” istrue for that leg;

- The CCF receives Int_Release Call from the CS_gsmSSF.
If acall isreleased, either on instruction from the CS_gsmSSF or on normal call handling without any CAMEL
interaction, then al legsinvolved in the call cease to exist.
4.4.6.4 Leg is moved

A leg can be moved from one call segment (source call segment) to another call segment (target call segment) asa
result of aMove Leg or Split Leg information flow. When the CSA_gsmSSF receives a Split Leg Information Flow it
creates a new call segment and moves the specified leg into this call segment. When the CSA_gsmSSF receives aMove
Leg Information Flow it moves the specified leg into call segment 1.

A legisno longer contained in the source call segment when the source CS_gsmSSF receives Int_Export_Leg ack
from the CCF.

A legiscontained in the target call segment when the target CS_gsmSSF receives Int_Import_Leg_ack from the CCF.

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 mapping from the SDL procedures to the Intelligent Network concepts apply:

SDL process Description SDL process
specification
CSA_gsmSSF Call Segment Association (CSA). The CSA SDL process distributes the CAP | 3GPP TS 23.078
operations to the appropriate Call Segment(s).
CS_gsmSSF Call Segment (CS). Controls one or more BCSMs. 3GPP TS 23.078
OCH_MSC O-BCSM in VMSC for Mobile Originating call controlling both Leg 1 and 3GPP TS 23.018
Leg 2.

If CAP Disconnect Leg (leg 2) is received at the initial detection point
(Collected_Info), then the call is not routed to the destination and the process
calls the procedure CAMEL_OCH_LEG1_MSC to control Leg 1.

If Answer is received, the process spawns the child process
CAMEL_OCH_LEG2_MSC to control Leg 2 and calls the procedure
CAMEL_OCH_LEG1_MSC to control Leg 1. The handling of the legs after
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SDL process Description SDL process
specification

answer is completely separate.

MT_GMSC T-BCSM in the GMSC controlling both Leg 1 and Leg 2. 3GPP TS 23.018
If CAP Disconnect Leg (leg 2) is received at the initial detection point
(Terminating_Attempt_Authorised), then the call is not routed to the
destination and the process spawns the child process
CAMEL_MT_LEG1_MSC to control Leg 1. The process MT_GMSC
terminates.

If Answer is received, the process spawns the child process
CAMEL_MT_LEG1_MSC to control Leg 1 and calls the procedure
CAMEL_MT_LEG2_MSC to control Leg 2. The handling of the legs after
answer is completely separate.

MT_CF_MSC O-BCSM in the redirecting MSC for Call Forwarding supplementary service, 3GPP TS 23.018
or Call Deflection supplementary service, or for CAMEL-based call
forwarding. This process controls both Leg 1 and Leg 2.

If CAP Disconnect Leg (leg 2) is received at the initial detection point
(Collected_Info), then the call is not routed to the destination and the process
calls the procedure CAMEL_MT_CF_LEG1_MSC to control Leg 1.

If Answer is received, the process spawns the child process
CAMEL_MT_CF_LEG2_MSC to control Leg 2 and calls the procedure
CAMEL_MT_CF_LEG1_MSC to control Leg 1. The handling of the legs after
answer is completely separate.

ICH_MSC T-BCSM in the VMSC controlling both Leg 1 and Leg 2. 3GPP TS 23.018
If CAP Disconnect Leg (leg 2) is received at the initial detection point
(Terminating_Attempt_Authorised), then the call is not routed to the
destination and the process spawns the child process
CAMEL_ICH_LEG1_MSC to control Leg 1. The process ICH_MSC
terminates.

If Answer is received, the process spawns the child process
CAMEL_ICH_LEG1_MSC to control Leg 1 and calls the procedure
CAMEL_ICH_LEG2_MSC to control Leg 2. The handling of the legs after
answer is completely separate.

Assisting_MSC The process in the MSC to handle an assist request. 3GPP TS 23.078

CAMEL_ICA_MSC O-BCSM for gsmSCF initiated new call, or for new party set-up. This process | 3GPP TS 23.078
controls the new leg.

The following general rules apply:
1 Thereisonly one CSA per CAP dialogue.
2 The CSA controls one or more Call Segments.

3 A Cal Segment controls one or more BCSMs. Due to Call Party Handling, legs may be moved from one Call
Segment to another and new Call Segments may be created. When legs are moved they take their properties with
them, i.e. armed EDPs and pending reports.

4 Legsare not moved between BCSMs.

5 Theactivelegsin the same Call Segment have a voice connection. They hear each other and the same in-band
tone and announcements. The following exceptions exist:

- Apply Charging IF: the warning tone associated with the Apply Charging |F is played to asingle call party in
the Call Segment.

- Play Tone IF: the flexible tone from the Play Tone |F may be played to asingle call party in the Call
Segment.

The following diagrams shows the overall architecture for the SDL diagrams.
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Figure 4.9-1: Outgoing case (gsmSSF relay)
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Figure 4.9-2: Outgoing case (direct path gsmSCF to gsmSRF or assist with relay)
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Figure 4.9-3: Terminating GMSC case (gsmSSF relay)
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Figure 4.9-4: Terminating GMSC case (direct path gsmSCF to gsmSRF or assist with relay)
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NOTE: The ICH_MSC may also be connected via an A interface to the terminating Mobile Station.

Figure 4.9-5: Terminating VMSC case (gsmSSF relay)
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NOTE: The ICH_MSC may also be connected via an A interface to the terminating Mobile Station

Figure 4.9-6: Terminating VMSC case (direct path gsmSCF to gsmSRF or assist with relay)
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Figure 4.9-7: Assisting case
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Figure 4.9-8: gsmSCF initiated call case (gsmSSF relay)

4.5.2 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_MSCI;

- Procedure CAMEL_OCH_MSC2;

- Procedure CAMEL_OCH_MSC_DISC1;

- Procedure CAMEL_OCH_MSC DISCz;

- Procedure CAMEL_OCH_MSC_DISC3;

- Procedure CAMEL_OCH_MSC_DISC4;

- Procedure CAMEL_Disconnect CTR_SRF;

- 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 Release is 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 MSC 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_Resullt.

45213 Actions of the MSC on receipt of Int_Continue_With_Argument

The M SC 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 regul atory requirements may require the Calling Partys Category, Generic Number, Original
Called 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 regul atory requirements may require the Calling Partys Category, Generic Number, Original
Called 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_Resullt.

At DP Analysed Information it sets the D-CS| 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_Disconnect_Leg (Leg 2)

If the MSC receives Int_Disconnect_Leg (Leg 2) 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 Actions of the MSC on receipt of Int_Apply_Warning_Tone
This section appliesto al call cases. The MSC will play atone to the indicated leg or call segment.
The following special cases exist when there is already an existing tone to aleg or call segment:

1 If the MSCisplaying atoneto aleg and the Int_Apply_Warning_Tone instructs the MSC to play atone for
another leg (in the same or a different call segment), then the tones will be played independently;

2 Thetonesfor different call segments are independent;

3 Ifthe MSCisplaying atoneto aleg and the Int_Apply_Warning_Tone instructs the MSC to play another tone
for that leg, then the MSC will stop the existing tone and the latter tone will be played for that leg.

4 If the MSC isplaying atoneto acall segment and the Int_Apply_Warning_Tone instructs the MSC to play
another tone for that call segment, then the MSC will stop the existing tone and the | atter tone will be played for
that call segment.

5 If the MSC is playing atone for the call segment and the Int_Apply_Warning_Tone instructs the M SC to play
another tone for aleg in that call segment, then the particular leg shall hear (as an M SC option) either:
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a Thelatter tone only, or
b Two tones. Asan M SC option, the two tones may be played in parallel or in a sequence.
The other leg(s) shall keep hearing the (old) call segment tone.

6 If the MSCisplaying atone for aleg and the Int_Apply_Warning_Tone instructs the MSC to play another tone
for that call segment, then the particular leg shall either hear (as an MSC option):

a Thelatter tone only, or
b Two tones. Asan M SC option, the two tones may be played in parallel or in a sequence.

The other leg(s) shall start hearing the new call segment tone.

45218 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 adestination address from the GMSC in the ISUP
Answer or Connect Message.

45219 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 a call record is always generated for
every successful establishment of atemporary connection to a gsmSRF, especially in the case where the connection is
between PLMNs.

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".

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 MS. 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 Process CAMEL_O_CHANGE_OF_POSITION_MSC

The signalsHANDOVER COMPLETE and HANDOVER PERFORMED are specified in 3GPP TS 48.008 [39)].
Signals RELOCATION REQUEST ACKNOWLEDGE, LOCATION REPORT and LOCATION REPORTING
COMMAND are specified in 3GPP TS 25.413 [33].

45.2.1.12 Procedure CAMEL_Start TNRy

The recommended value range for the default TNRy timer for CAMEL handling is 10 seconds to 3 minutes.
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Procedure CAMEL_OCH_MSC_INIT 1(4)
wr/; bir(;cie;ja rieiiril iﬁé l\i/léicftz)ipie;f(ﬁ)rin?g Y [* Signals to/from the right are

| CAMEL handling for an outgoing | to/from the gsmSSF. */

icall request */ |

No

Result:= CAMEL _
pass Invocation
= True

Allocate
call reference
number

Answer_Received :=

False
G 9 |

Store original
call parameters

Int_Invoke_gsmSSF

Wait_for_
gsmSSF_
n

oKed

Int_error

Result:=

fail Int_O_Exception

Collected

DP_
Collected_

Result:=
fail

Figure 4.10-1: Procedure CAMEL_OCH_MSC_INIT (sheet 1)
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Procedure CAMEL_OCH_MSC_INIT

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

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

Le

: DP_Collected_Info,

, 2(4)
/* Signals to/from the left are

to/from the BSS; signals to/from

the right are to/from the gsmSSF if

not otherwise stated. */

DP

_Collected_
NiQ

Int_Error

[ \
Int_Disconpéect_
Leg (legl)

Int_Continyé_
With_Argument

Int_Contin< Int_Conne<

re

CAMEL_
_Modify_

_CUG_Info

‘Modify call
arameters wit

Yes

Progress

CAMEL _
_Modify_
_CUG_Infa

‘Modify call
parameters with
received information

Abort

Release
transaction

Result:=
fail

Result:=
Pass

Figure 4.10-2: Procedure CAMEL_OCH_MSC_INIT (sheet 2)
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Procedure CAMEL_OCH_MSC_INIT 3(4)
‘[/7* b}acgeici;l;ei i;1 7tf;ei l(/lisat;)ip;a;f(i)rin? Y /* Signals to/from the right are to/from
| CAMEL handling for an outgoing | the gsmSSF if not otherwise stated. */

|

|

i call request */

c EI?P_ g DP_Collected_Info,
_Collected_ Leg2_Disconnected

Int_Disconpéct_ Int_Establish” Int_Connegt To_
Leg (leg2) Tempora Resource
Caonnection

Int_Disconn
Leg_ack

L CAMEL_OCH_E[TC CAMEL_OCH_CTR
\ |

Leg2_Disconnected $
Int_Continge Int__Contln -
— With_Argument Result:=

fail

‘Modify call

arameters wit i i EZ

Result :=
Legl_only

Figure 4.10-3: 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)

to/from the BSS; signals to/from

* Signals to/from the left are
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_contim<

Int_Continué_
With_Argument

K

K

Result:=
fail

Figure 4.10-4: Procedure CAMEL_OCH_MSC_INIT (sheet 4)
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Procedure CAMEL_MO _Dialled_Services 1(3)
‘7*]5&&;&&‘; linitﬁé ;\/Iisié tioi ) T\ N [* Signals to/from the left are
iprocess CAMEL dialled services to/from the BSS; signals to/from
Lfgt rpglgnlﬁeﬁoﬁrlg ',nf"fe,d,c,alls, i/, o } the right are to/from the VLR. */

N
4
CAMEL_
SDS_MO_INI
Fail Abort
Result?
Pass
'Set D-CSI
suppression’
CAMEL _
DS_MO_INI

CAMEL_OCH
MSC1

Result:= Reconnect:=
Fail True

Fal|/\
Result?

Abort

'Set O-CSlI
suppression’

Send Info
Reconnecte

Wait_For Wait_For
MO_Call_ | Reconnected_Call_

Figure 4.11-1: Procedure CAMEL_MO_Dialled_Services (sheet 1)
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i/* Procedure in the MSC to T\ﬁ
process CAMEL dialled services
| for mobile originated calls */ |

Procedure CAMEL_MO _Dialled_Services

Wait_For
MO_Call_

5

2(3)

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

Complete
Call

'‘Destination
address ;=
Called Party
Number'

Result:=
Pass

Send Info
For Outgoing
Call Negativ

Response

Int_O_Exception

Result:=
Fail

3

Release
transaction

CAMEL_OCH
MSC_DISC4

Result:=
Fail

Figure 4.11-2: Procedure CAMEL_MO_Dialled_Services (sheet 2)
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Procedure CAMEL_MO _Dialled_Services 3(3)
i?*ilgr;)éédiuiré iinitﬁé ;\/Iisié tioi ) TL\ R /* Signals to/from the left are
| process CAMEL dialled services to/from the BSS; signals to/from
Lfgt rpglgilﬁeﬁoﬁrigiﬁng’gegiciallsi i/, o } the right are to/from the VLR. */
Wait_For_
Reconnected_Call_
Send Info For Send Info Fdr I Release
Reconnected Call Ack Reconnected Ca transactior
Int_O_Exception Abort
'‘Destination
address := ||
Called Party HAMEL_OCH||
Number' MSC_DISC4
Result:= Result:= Result:=
Pass Fail Fail

¥ ®

Figure 4.11-3: Procedure CAMEL_MO_Dialled_Services (sheet 3)
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Procedure CAMEL_SDS_MO_INIT

r-—---—--~-~--~-~-~~ -~ -~ -~~~ ““"“—-=—°=-°7- o
|

‘/* Procedure in the MSC to perform
1 CAMEL handling for a subscribed
| Dialled Service */

Result=
Pass

Reé

(

g

CAMEL _

= True

1(3)

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

Allocate Call
>ference Numb

K

N

Store Original
Call Parameter.

Int_Invoke_

D

Int_gsmSS
Invoked

Analysed_

DP_
Analysed_

Release
transaction

Int_O_Exception

Result:=
Abort

Figure 4.12-1: Procedure CAMEL_SDS_MO_Init (sheet 1)
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Procedure CAMEL_SDS_MO_INIT

r
|

/* Proceidil;ei i;1 16(; l(/lis.at;)ip;a;fiorirr?[ \

| 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. */

Call

Int_Release” Release
< Int_Error Int_Conne< transaction
No
Int. DP_O_
Abandon
Result:= Result:= Result:=
Fail Pass Abort

Figure 4.12-2: Procedure CAMEL_SDS_MO_INIT (sheet 2)
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Procedure CAMEL_SDS_MO_INIT

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

‘/* Procedure in the MSC to perform®
1 CAMEL handling for a subscribed
| Dialled Service */

Dé_Analysed_Iafo

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_GCTR

T

No

P_Analysed
_Info

Figure 4.12-3: Procedure CAMEL_SDS_MO_INIT (sheet 3)
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Procedure CAMEL_NDS_MO_INIT 1(3)

/* Procedure in the MSC to perform T} /* Signals to/from the right are %

| CAMEL handling for a network | to/from the gsmSSF. */
| Dialled Service for mobile originated calls*/,

Result= CAMEL _
Pass Invocation
= True

Allocate Call
Reference Number

L
K

Store Original
Call Parameters

Int_Invoke_

gs$mSSF_Invoked

Release
transaction

Invoked

Int_DP_
Analysed_
nio

DP_
Analysed_
nio

Int_O_Exception

Result:=
Abort

Figure 4.13-1: Procedure CAMEL_NDS_MO_INIT (sheet 1)
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Procedure CAMEL_NDS MO _INIT

‘/* Procedure in the MSC to perform
| CAMEL handling for a network
| Dialled Service for mobile originated calls*/, |

DP_
Analysed
alle.

2(3)

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

Call

Int_Relea

<

Int_Error

Int_Conne<

Release
transaction

Yes
Result:= Result:=
Fail Pass

Int DP_O_
Abandon

Result:=
Abort

Figure 4.13-2: Procedure CAMEL_NDS_MO_INIT (sheet 2)
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Procedure CAMEL_NDS MO _INIT 3(3)
r/*?r?)?:é(iuiré Inithéil\/liéé Eoi F;eirfioirr%i N T\ﬁ /* Signals to/from the right are to/from
' 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
Temporar Resource
Connection

CAMEL_OCH_ETC CAMEL_OCH_QITR
No Yes
Result:=
fail

P_Analysed
_Info

Figure 4.13-3: Procedure CAMEL_NDS_MO_INIT (sheet 3)
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Procedure CAMEL_OCH_MSC_ALERTING 1(3)
'I* Procedure inthe MSC to T\ﬁ /* Signals to/from the left are
linform the gsmSSF thatthe to/from the BSS; signals to/from
rcall is in the alerting phase */ ! the right are to/from the gsmSSF if
ST not otherwise stated. */
No - o
.aTo destination
| ;exchange
-
|
Result:= :
pass Int DP_O_ }
Term_Seized !
(- - - - - - - -~ | - - - - - - -~
R SFromdestination | | emal
| _— | 'exchange Lo
[ From destination d -~ [
. | exchange : Lo
: ”””””” | : |
| | | | | | o |
| | |
= | Answer Int_Release Int_Continu< Release - - - |Release . L{TNRy
| expired
|
|
| | | ; |
|
Resuit=: - {Release Result:= Int_DP_O_A%v\don L - - -|Release
Answer | pass
|
|
! ‘ ease cause=
| It:= no answer from-user ?
! Result= DP_O_Abando Yes
‘ Release
! No
|
|
|
| Int_continue - CAMEL_OCH CAMEL_OCH
— Int_contini — -+ — -+
! With_Argqu —cont “< MSC1 MSC2
1 S \
|
,,,,,,,,, .
Todestination Release
exchange !
7777777777 Fail Reconnect
Result?
Continue,
Release
Result:= Result:= Result:=
fall Release reconnect

Figure 4.14-1: Procedure CAMEL_OCH_MSC_ALERTING (sheet 1)
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Procedure CAMEL_OCH_MSC_ALERTING 2(3)

o
1\

[* Signals to/from the left are
linform the gsmSSF that the T to/from the BSS; signals to/from
Lcall is in the alerting phase */ ! the right are to/from the gsmSSF if

not otherwise stated. */

D d

Int_Continue/
Int_Error With_Argung

No ault

handling =

%'rnu all 2
Yes
777777777 "

H 1 ! —

To destination | _ | Release Result:=
exchange : Pass

Result:=
fail

Figure 4.14-2: Procedure CAMEL_OCH_MSC_ALERTING (sheet 2)
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Procedure CAMEL_OCH_MSC_ALERTING 3(3)

'I* Procedure inthe MSC to T\ /* Signals to/from the left are
linform the gsmSSF that the T to/from the BSS; signals to/from
rcall is in the alerting phase */ the right are to/from the gsmSSF if
CoToT Tt ‘ not otherwise stated. */

< )— DP_O_Term_Seized
!Pt—EStab lish Int_Connect/To_
emporary_ Resource
Connection
CAMEL_OCH_ETIC CAMEL_OCH_CTR
\ \
Fail ELSE
Result?
Result:= Result:=
fail Answer
|

Figure 4.14-3: Procedure CAMEL_OCH_MSC_ALERTING (sheet 3)

ETSI



3GPP TS 23.078 version 5.7.0 Release 5 82 ETSI TS 123 078 V5.7.0 (2004-03)

Procedure CAMEL_OCH_MSC_ANSWER 1(3)
:[li*iPir(;cie;j[Jrieiiﬁ Eﬁé l(/lisicit(i)wp /* Signals to/from the left are
'handle an outgoing call ¥/ | to/from the BSS; signals to/from
L the right are to/from the gsmSSF if
not otherwise stated. */
Result:=
pass
Answer_Received :=
True
DP_O_Answel
[ \ \ e
‘ o
Int_Continge Int_Releas Release Release < ---- From destination
. — rexchange
Result:= CAMEL_OCH | CAMEL_OCH |
pass Release MSC_DISCL1 MSC_DISC?2
- {Release
| Yes
1
|
1
|
! Yes
7777777777 : | No Answer_Received =
To destination | | False
R G R Release Release
exchange !
”””””” |
Result:=
Result= reconnect
fail

Figure 4.15-1: Procedure CAMEL_OCH_MSC_ANSWER (sheet 1)
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Procedure CAMEL_OCH_MSC_ANSWER

‘/* Procedure in the MSC to
'handle an outgoing call ¥/ |

r o
| [

Release

””””” "

: : |
To destination | | Release
exchange !

Result:=
fail

2

No

DP_O_Answe

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_Contin
Int_Error With, Argu
Default call handling =
continue call ?
Yes
Result:=
Pass

Figure 4.15-2: Procedure CAMEL_OCH_ANSWER (sheet 2)
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Procedure CAMEL_OCH_MSC_ANSWER 3(3)
'I* Procedure in the |§/|7sic:7t(7)7gﬁ /* Signals to/from the right are to/from
‘handle an outgoing call ¥ |

the gsmSSF if not otherwise stated. */
|

< )— DP_O_Answer

Int_Establish”_ Int_Connegt” To_
Temporary Resource
Connection

CAMEL_OCH_ETC C

S

AMEL_OCH_QTR
\ ]

e

No

Yes

Result:=
fail

-

Figure 4.15-3: Procedure CAMEL_OCH_ANSWER (sheet 3)
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Procedure CAMEL_OCH_MSC1 1(3)

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

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

|

|

|

|

|

icase 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

DP_Route_
_Select_

. Int_Continué_
Int_Cont|n< With_Arguenint Int_Error Int_ReIeas<CaII

CAMEL_ ‘ N N N
_Modify_
_CUG_Info

Modify call
parameters with
received information

Result:= Result:=
reconnect continue

Figure 4.16-1: Procedure CAMEL_OCH_MSC1 (sheet 1)
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Procedure CAMEL_OCH_MSC1
| I* Procedure in the MSC in the! "

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

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.

DP_O_Busy
DP_Route_Select_Failure

Release

Int_ DP_O_Abandon

Int_continue

Int_Continué_
With_Argument

N

Result:=
continue

Figure 4.16-2: Procedure CAMEL_OCH_MSC1 (sheet 2)
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Procedure CAMEL_OCH_MSC1 3(3)
w[/;iPir(;cieidquei iinitﬁei f\/lisici iiniti;eT \ Signals to/from the right are to/fro
icase of CAMEL handling to the gsmSSF if not otherwise stated.

iconnect a call at DP Busy,

-1
|
|
|

; Route select failure. */ !
|

DP_Route_Select__Failure
DP_O_Busy

Int_Establish”_ Int_Connect To
Temporar Resource \_
Connection

CAMEL_OCH_ETC CAMEL_OCH_CTR
\ \
No Yes
Result:=
continue

)

Figure 4.16-3: Procedure CAMEL_OCH_MSC1 (sheet 3)

ETSI



3GPP TS 23.078 version 5.7.0 Release 5 88 ETSI TS 123 078 V5.7.0 (2004-03)

Procedure CAMEL_OCH_MSC2 1(3)

I o
|
|

f* Prodecudure in the MSC to' %, Signals to/from
connect a call at DP | the right are to/from the gsmSSF if
|
|

' No_Answer */

not otherwise stated.

Int DP_O_No Answer

er

} Int_Continyé_
Int_Conne< Int_Cont|n< With_Arquént Int_Error Int_ReIeas<Call

CAMEL_ _
_Modify_ Int_O_Exception
_CUG_Info

Modify call
parameters with
received information

D

Result:= Result::t Result:=
continue reconnec release
[ N

Figure 4.17-1: Procedure CAMEL_OCH_MSC2 (sheet 1)
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Procedure CAMEL_OCH_MSC2 2(3)

' I* Prodecudure in the MSC toT\
| connect a call at DP
No_Answer */

|
L T ____

Signals to/from the left are

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

dP_O_N o_Answ%r

Release

Int_DP_O_Abandon

: Int_Continu
Int_continu — =
= < th_Argué

Result:=
fail

X

Figure 4.17-2: Procedure CAMEL_OCH_MSC2 (sheet 2)
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Procedure CAMEL_OCH_MSC2 3(3)

:7*7|5rc7)dieictijd7u;eii5 {hé ;\/IiSiCita T\ Signals to/from the right are to/from

| connect a call at DP T the gsmSSF if not otherwise stated.
No_Answer */ [

|
LT |

dP_O_N o_Answ}r

Int_Establish Int_ConnectTo_
Temporary - Resource

Connection

CAMEL_OCH_ETIC CAMEL_OCH_CJIR

No Yes

Result:=
release

I:{P_O_N o_Answ}r

Figure 4.17-3: Procedure CAMEL_OCH_MSC2 (sheet 3)
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Procedure CAMEL_OCH_MSC DISC1 1(2)
wr/; b;oicédiu;eii;m {h;eil\/lisici tEJ 7p7er7f07r511p /* Signals to/from

i handling for a call release */ T the right are to/from the gsmSSF

L ___________ if not otherwise stated. */

gm%
invoked?
No \‘K

Yes
Int_DP_
O_Disconnect
[*legld=1*
DP_
_Disconnect_:
[ [ [ l .
| . .
Int_Error Int_Release{Call |Int_Continu Release <& - - - - From destination
|exchange
2 L — | 7 -
Int_Continue/
With_Argument
‘ Int_DP_
O_Disconnect
[*legld =2 *
—
[ I ‘ ‘
Int_Continue/ .
With_Argung Int_Cont|nu< Int_Error Int_ReIeaseé
\ \J % I
result:= resulti=
normal_ CAMEL_
handling handling

0y 0y

Figure 4.18-1: Procedure CAMEL_OCH_MSC_DISC1 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2 1(2)
wr/; b;oicédiu;eii;m {h;eil\/lisici tEJ 7p7er7f07r511g \ﬁ [* Signals to/from the left are
' handling for a call release */ | to/from the BSS or the process
o] MT_GMSC; signals to/from

the right are to/from the gsmSSF if
not otherwise stated. */
No
result:=
norma_ | T TTTTTTTTT- Bl
handling nmay have avalue _ _ | —
of 2 or higher i
DP_O_
Disconnect_n
—T
" Int_Continue/ Int_Release
Release Int_Contlnu< With . Argurr% “Call Int_error Int_Connect
N N
CAMEL_
_Modify_
CU(T Info
Modify call
Disconnect 1 parameters with
= received information
Answer Received (=
Int_Continu False
Int_ E Int_Conti — — Int_Rel ]
nt_Error nt_Continu With Argument nt_Release{ Cal ‘
k Result:=
reconnect
result:= result:=
CAMEL_ normal_
handling handling
\ NZ

Figure 4.19-1: Procedure CAMEL_OCH_MSC_DISC2 (sheet 1)
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Procedure CAMEL_OCH_MSC _DISC2 2(2)
wr/; b;oicédiu;eii;m {h;eil\/lisici tEJ 7p7er7f07r511p [* Signals to/from the right are to/from
' handling for a call release */ ! the gsmSSF if not otherwise stated. */

|
DP_O_
Disconnect_n
!Pt—EStab lish Int_Connect/To_
emporary_ Resource
Connection
CAMEL_OCH_ETIC CAMEL_OCH_CJIR
No Yes
Result:=
release

DP_O_
Disconnect_n

0y

Figure 4.19-2: Procedure CAMEL_OCH_MSC_DISC2 (sheet 2)
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Procedure CAMEL_OCH_MSC_DISC3 CAMOD3 _1(1)
|1* Procedure in the originating VMSC ~~ °
‘to handle premature release of a CAMEL calll

Int_O_

_Exception to gsmSSF

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

[* Procedure inthe MSC to perform 1 Y
| CAMEL handling for a call release */ |

‘ ‘ [* Signals to the right are to
************************ the gsmSSF */

r o
| [

; Int_Continu
Int I — =
ncon |nu< Wlth_Argun§

L |

Figure 4.21-1: Procedure CAMEL_OCH_MSC_DISC4 (sheet 1)
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Procedure CAMEL_Disconnect CTR_SRF 1(2)
: IE’;oicédiu;eiiB Ehé 7MiSiCi 777777 T\ Signals to/from the right are

1to handle releasing of the SRF T to/from the SRF;

[ina Gonnect To Resource situation |

Int_Disconnec

SRF
Await_SRF_
Disconnection

—T——

Int_SRF_

Release
Released

Figure 4.22-1: Procedure CAMEL_Disconnect_CTR_SRF (sheet 1)
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Procedure CAMEL_OCH_ETC 1(4)
' Procedure in the MSC T\ Signals to/from the left are to/from
1to handle a temporary T the BSS;
rconnection [ signals to/from the right are
CoT T ‘ to/from the gsmSSF;

if not otherwise stated.
R
o To CAMEL
Initial _ 2 AVES
Assisting_MSC
Address Lor SRF
S
Send_Alerting_|| _ | Procedure defined
If_Required ! in3GPP TS 23.018
Wait_For_
Assisting_ACM
N
From CAMEL_
Release Release < - - - - Assisting_MSC
'or SRF
Int_ETC_Faile
Answer
eceive
True False
Result:=
pass
Int_ DP_O_Abandon
Int_TC_
Released
DP_O_Abando
N
1'To CAMEL_ ‘ ‘
Release -~ Assisting_MSC
ror SRF : Int_Continue/
[ Int_conti nu< With.. Argung
k |
T 'ToCAMEL_
Release -~ To SELF Release - Assisting_MSC
[ 'or SRF
Result:= Result:=
pass fail

Figure 4.23-1: Procedure CAMEL_OCH_ETC (sheet 1)

ETSI



3GPP TS 23.078 version 5.7.0 Release 5 98 ETSI TS 123 078 V5.7.0 (2004-03)

Procedure CAMEL_OCH_ETC 2(4)
'Procedure in the MSC T\ Signals to/from the left are to/from

1to handle a temporary T the BSS;

rconnection [ signals to/from the right are

- to/from the CAMEL_Assisting_MSC or SRF.

Wait_For_
Assisting_ACM

Address Connect
Complete
Wait_For_
Assisting_
Answer
Answer
othwa
ugh connectien
No r !
,,,,,,,,,,,, - Yes .
. Send_Access Send_Access [ .
Procedure defined L — — — — Procedure defined
. -1| Connect Progress Progress Connect F-
| — — |
(NICPPTS 23018 | || i Required If Required || " 3PP TS 23.018
\ N N2 |
Int_Temporal
Connection

Established

Temporary_
Connection_
Established

Figure 4.23-2: Procedure CAMEL_OCH_ETC (sheet 2)
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Procedure CAMEL_OCH_ETC

3(4)

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

Release

Int_TC_
Released
Int. TC_ Int. DP_O_ Result:=
Released Abandon pass
[
P
1 To CAMEL _
Release ~ 7| Assisting_MSC
OrSRF .
mmm e
|
Release -~ To SELF
|
Result:=
pass

From CAMEL _

-
|

7 Assisting_MSC

ror SRF

Int_Disconnect_ Int_Disconngct_
Forward_ Forward _
Connection i

With_Argument

Int_TC_
Released
777777777 q
ToCAMEL_
Assisting_MSC |~ Release
orSRF
Result:=
pass

Figure 4.23-3: Procedure CAMEL_OCH_ETC (sheet 3)
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Procedure CAMEL_OCH_ETC

,,,,,,,,,,,,,, -
I

1to handle a temporary
connection

|
Lo |

R

4(4)

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_ACM,
Wait_For_Assisting_Answer

i S - From outgoing leg.

. 1ISUP

Release

Int_ TC_
Released

Release - Assisting_MSC

ror SRF

L

Release

Result:=
pass

Connect -—-

Int TC_
Released

Release

Result:=
Answer

- Assisting_MSC
ror SRF

Figure 4.23-4: Procedure CAMEL_OCH_ETC (sheet 4)
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r--r—-——-~~-~ -~~~ - -~ - - —--=-=-~ N

! Procedure in the originating MSC R
1to handle a Connect To Resource
| operation |

Procedure CAMEL_OCH_CTR

1(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.

Int_SRF_ |
Connectiofi_ - - - - from SRF
i |

Int_CTR_Failed

Result:=
pass

|
Int_Invoke \_ _ |
SRE :To SRF
Await_SRF_
_Initialisation
mmm e
Int SRF_ |
Connected :from SRF
Gonnect SRF t¢
the call
e
Send_Alerting|| _ . Procedure defined
If Required lin 3GPP TS 23.018
rough<
onnectio
re ? Yes
No
Send_Access
Connect_If_
required

Int_SRF_Connected

1 | Procedure defined
;in 3GPP TS 23.018

Figure 4.24-1: Procedure CAMEL_OCH_CTR (sheet 1)
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Procedure CAMEL_OCH_CTR 2(5)
(I;riozzéciuiré }nit}];a;riéihétiir;gil\i/lééw\) Signals to/from the left are

to/from the BSS;

1to handle a Connect To Resource |
! signals to/from the right are to/from

| operation |
””””””””””””” the gsmSSF if not otherwise stated.
o Int_Disconnect
| _ |Int_Disconnect
Release < ----From SRF Forward__ { Forward_ - Release
—————————— Connection Connection_
With_Argument

Int_SRF_Relgased
CAMEL_Disconnect_
CTR_SRF

Int DP_O_

Result:= CAMEL_Disconnect_

pass CTR_SRF Abandon

|
To SELF - - 1Release
|

Int_SRF_Released Int_continuge

<
Result:= Wait_For_Disconnect
pass Forward_Connection

Int_Disconpéect_
Forward_Cobanection

CAMEL_Disconnect_
CTR_SRF

Int_SRF_Relgased

Result:=
Fail

8

Figure 4.24-2: Procedure CAMEL_OCH_CTR (sheet 2)

ETSI



3GPP TS 23.078 version 5.7.0 Release 5

103

ETSI TS 123 078 V5.7.0 (2004-03)

Procedure CAMEL_OCH_CTR

,,,,,,,,,,,,,,,,,,,,,, A
‘ 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 SRF.

Int_Prompt
And_Collett

Int_Play
Announce!

ion

User_Inform

Int_Promp
And_Colle

Int_Play

Announcement

User_Information
SP=

t
ct_

Int_Specialized
Ressource

Int_Promp

lized_
 Report

Int_Specia
Ressource

Int_Prompt>
And_Collect

eport

Relay

Figure 4.24-3: Procedure CAMEL_OCH_CTR (sheet 3)
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Procedure CAMEL_OCH_CTR 4(5)

Tﬁréée&&ré Initﬁeioi r{g{nét;né 7MiSiCi o Signals to/from the left are

1to handle a Connect To Resource T to/from the BSS;
roperation [ signals to/from the right are to/from
STt the gsmSSF if not otherwise stated.

Await_SRF_Initialisation

Answer

eceivel
True False

CAMEL_Disconnegt_ Int_DP_O_Abandon

CTR_SRF
|nt_SRF_Re§sed
; Int_Continue/
Int_conti nue< Wit Argurrg

R
| %

Release -~ To SELF
[

CAMEL_Disconnect_
CTR_SRF
Result := -
pass

Int_ SRF_Relegsed

Result :=
Fail

Figure 4.24-4: Procedure CAMEL_OCH_CTR (sheet 4)
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Procedure CAMEL_OCH_CTR 5(5)

r--~—~>"~>_~"“~"~“"~>""~-7~“"T"°-"=—"=—""—° -

1 Procedure in the originating MSC ‘—\a
|
|

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
e ‘ the gsmSSF if not otherwise stated.

Relay,
Await_SRF_Initialisation

P
| .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _ From outgoing leg.
1 2 r ISUP
| | |-
| | |
1 1 1
| | |
Release -—- Answer - Connect -—-
\
CAMEL_Disconnect_ CAMEL_Disconnect_
CTR_SRF CTR_SRF
Int_SRF_Released |nt_SRF_Re§sed

Release

Result:= Result:=
pass Answer

Figure 4.24-5: Procedure CAMEL_OCH_CTR (sheet 5)
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Procedure CAMEL_Start TNRy 1(2)

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

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

_ DP O_No_Answer or
'DP T_No_Answer armed?

Yes

.

Yes

Start TNRy
with received
time value

K

Start TNRy with
default value

0y

Figure 4.25-1: Procedure CAMEL_Start_TNRy (sheet 1)
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Procedure CAMEL_Stop_TNRy 1(2)

r--——"~>~>7"~"“~“"~"="°7°7 o
|

‘ Procedure in the MSCDﬁ
1 to stop the timer TNRy
| |

Stop TNRy

Figure 4.26-1: Procedure CAMEL_Stop_TNRYy (sheet 1)
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Procedure CAMEL_Store Destination_Address 1(2)
: Procedure in the MSC to T;
| store the destination address;
| for an originating call leg, |
rroaming leg or forwarding leg Procedure CAMEL_Store_Destination_Addres:
T ‘ FPAR IN OR, Forwarding %

L

Yes

Store destination address
(Destination address,
OR, Forwarding)

X

Figure 4.27-1: Procedure CAMEL_Store_Destination_Address (sheet 1)
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Procedure CAMEL_Modify CUG_Info
' Procedure in the MSC to modify CUG
(information for the call as instructed
1 by the gsmSCF via the gsmSSF. */

o
I

-1
|
|
|

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

No

Modify CUG
parameters with
received info

Remove CUG
parameters
from call info

Non-CUG call
present in SI12?

| If both Interlock Code and Outgoing
~IAccess are received from gsmSCF,
1then both parameters shall be used

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

1(2)

Figure 4.28-1: Procedure CAMEL_Modify_CUG_Info (sheet 1)
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Procedure CAMEL_N_CSI _CHECK_MSC

:/* Procedure in the MSC to check I8

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

| parameter for SIFOC accordingly.*/

Set N-CSl availat
parameter

D

e

X

1(1)

Figure 4.29-1: Procedure CAMEL_N_CSI_CHECK_MSC (sheet 1)
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Procedure CAMEL_OCH _LEG1 MSC 1(11)
:;*7A7pir(7)cieatir(; intheMsCto T\ /* Signals to/from the left are to/from the BSS

'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the gsmSSF

L ___________! unless otherwise stated */

Int_MidCall_ Int_MidCall Int_Cancel
Criteria_Request _Criteria _MidcCall
Wait_For_ Store MidCall
MidCall_Criteri Criteria
—T
Int_MidCall 'é“TM.‘dCa"— ' MidCall armed MidCall armed
Criteria ack riteria negative = True := False
response ‘
Store MidCall Clear Digit
Criteria String
MidCall armed MidCall armed Stop Interdigit
= True = False Timer

)

Figure 4.30-1: Procedure CAMEL_OCH_LEG1_MSC (sheet 1)
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Procedure CAMEL_OCH _LEG1 MSC

A procedure in the MSC to T\
'handle leg 1 ina CPH configuration. */ T

Address
Complete

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

g

Wait_For_
ACM

Send_Alerting_|
If_Required

Release
Transaction

Alerting in
Progress

To Subs_FSM L
See 3GPP TS 23.018 :

Call Setup
Failed

Wait_For_
Answer

Connect

_ 1To Subs_FSM
'See 3GPP TS 23.018

2(11)

Figure 4.30-2: Procedure CAMEL_OCH_LEG1_MSC (sheet 2)
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Procedure CAMEL_OCH_LEG1_MSC 3(11)
: ;*7A7 ;;rc;(;eaaré iinitﬁeil\;l éé Eo 77777 T\ /* Signals to/from the left are to/from the BSS

'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the gsmSSF
L. unless otherwise stated */

Wait_For_Answer,
DP_O_MidCall_Alerting

Wait_For_
Answer

i

ECT Answer
Request
,,,,,,,,,,,,,, ] K
To Subs_FSM L _ JECT Handle_AoC || _ . gee 3PP TS 23.018
See 3GPP TS 23.018!  |Request _MO_MSC >%¢ :

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

Required I

Yes
No
,,,,,,,,,,,,,, .
To Subs_FSM _ _ |Call Setup Result=
See 3GPP TS 23.018 ! Failed ennect Sent~
777777777777777 Yes
Wait_For_
Connect_Ack
Connect
Ack
””””” a
|
From gsmSSF |- - - - fZ Int_MidCall /
,,,,,,,,,, MS connected
= True

— |

Store CW treatment
indicator for this call —
if received in Sl1I2

_ ,To Subs_FSM
'See 3GPP TS 23.018

Call
established

Wait_For_
Clear

Figure 4.30-3: Procedure CAMEL_OCH_LEG1_MSC (sheet 3)
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Procedure CAMEL_OCH _LEG1 MSC 4(11)
:;*7A7pir(7)cieatir(; iinitr;eil\iééio 77777 T\ [* Signals to/from the left are to/from the BSS

'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the gsmSSF

L ___________! unless otherwise stated */

Wait_For_ACM,
Wait_For_Answer,
Wait_For_Connect_Ack,

DP_O_MidCall_Alerting

Release Int_Disco nn< Int_Release

transaction Leg Call
CAMEL_OCH_| Release Release
MSC_DISC4 transaction transaction
Int_Disconnec
Leg ack
,,,,,,,,,,,,,, .
To Subs_FSM L call Setup

See 3GPP TS 23.018'  |Failed

DP_O_MidCall
_Alerting

Wait_For_Answer,
DP_O_MidCall_Alerting

|
|

- - From gsmSSF Int_MidCall
|

DP_O_MidCall
_Alerting

Figure 4.30-4: Procedure CAMEL_OCH_LEG1_MSC (sheet 4)

ETSI



3GPP TS 23.078 version 5.7.0 Release 5 115 ETSI TS 123 078 V5.7.0 (2004-03)

Procedure CAMEL_OCH _LEG1 MSC 5(11)
:;*7A7pir(7)cieatir(; intheMsCto T\ [* Signals to/from the left are to/from the BSS

'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the gsmSSF
. unless otherwise stated */

Wait_For_Clear,
DP_O_MidCall_Active

Release Int_Release Int_Disconng€t_ Int_Export_
transaction Call Leg Leg
Release Release CAMEL_EXPORI[T
transaction transaction _LEG_MSC
Result=
Pass?
Int_Disconneci ass
Leg ack
Yes
UUS_MSC_
Check_UUS1

uul Int_gsmSSk
_Instance

CAMEL_OCH |
MSC_DISC1

-

|

|

| |

| |

| |

| |

| l

|

| \/ :

: PTo oo ; DP_O_MidCall 5

i __To Subs_FSM : ﬂ
|

| |

| |

| |

|

|

|

|

|

|

|

|

|

|

L

Il clear
Call cleared ' See 3GPP TS 23.018

' | To Process
| CAMEL_O_CHANGE_OF_POSITION_MSC

Figure 4.30-5: Procedure CAMEL_OCH_LEG1_MSC (sheet 5)
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Procedure CAMEL_OCH _LEG1 MSC 6(11)
:;*7A7pir(7)cieatir(; intheMsCto T\ /* Signals to/from the left are to/from the BSS

'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the Process

L o ____________! Subs_FSM (See 3GPP TS 23.018). */

Wait_For_Clear,
DP_O_MidCall_Active

Hold Retrieve ECT MPTY
request request request request
Hol ECT MPTY
upported? request request
[
No Yes Yes No
reject _Request _Request reject
\ N Nz 2

Hold Process_Hold <£-- Process_Retrieve Retrieve
|
|
|
|
|
|
|
|
|
|
|

Figure 4.30-6: Procedure CAMEL_OCH_LEG1_MSC (sheet 6)
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Procedure CAMEL_OCH _LEG1 MSC 7(11)
:;*7A7pir(7)cieatir(; iinitr;eil\iééio 77777 T\ [* Signals to/from the left are to/from the BSS

'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the gsmSSF

L ___________! unless otherwise stated */

DP_O_MidCall

_Active

: Int_Continu
Int_Contlnu< Wiih Argumi Int_Error

Continue

Wait_For_
Clear

Release
transaction

DP_O_MidcCall
_Alerting
[ \ |
Int_Continu Int_Continu Int_Error
- With Argumel -

Continue
efault Cal
andlin

Wait_For_ Release
Answer
Release
transaction

Figure 4.30-7: Procedure CAMEL_OCH_LEG1_MSC (sheet 7)
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Procedure CAMEL_OCH _LEG1 MSC 8(11)
:;*7A7pir(7)cieatir(; intheMsCto T\ /* Signals to/from the left are to/from the BSS

'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the gsmSSF
L ___________! unless otherwise stated */

DP_O_MidCall_Active,
Wait_For_Clear

Int_ DTMF_

Int_MidCall From MSC process | ==~ 2 it Recei

T
_Interdlgl|tlT|n_1eout L _ | start Interdigit
is specified in ‘ Timer
MidCall Criteria ! ‘
Add Digit to
Digit String
CHECK_DIGIT||
STRING_MS(Q

Continue

Trigger

Result?

Stop Interdigit Stop Interdigit
Timer Timer

Int DP_O_
MidCall

Clear Digit Clear Digit
String String

L

DP_O_
MidCall
Active

Figure 4.30-8: Procedure CAMEL_OCH_LEG1_MSC (sheet 8)
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Procedure CAMEL_OCH _LEG1 MSC 9(11)
:;*7A7pir(7)cieatir(; intheMsCto T\ [* Signals to/from the left are to/from the BSS
'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the gsmSSF
L ___________! unless otherwise stated */

DP_O_MidCall_Active,
Wait_For_Clear
777777777 [ Interdigit
Internal © -~ 2 Timer
,,,,,,,,,, ‘ expires

No

Length of Digit String less
than length of Start String?

ent in MidCall

pﬁ%&r\c fteria?

No

Yes

Length of Digit String less than
minimum number of digits?

Yes

No
Yes
Int DP_O_
MidCall
Clear Digit Clear Digit
String String

DP_O_
MidCall -
Active

Figure 4.30-9: Procedure CAMEL_OCH_LEG1_MSC (sheet 9)
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Procedure CAMEL_OCH _LEG1 MSC 10(11)
:;*7A7pir(7)cieatir(; intheMsCto T\ /* Signals to/from the left are to/from the BSS
'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the gsmSSF

unless otherwise stated */

DP_O_MidCall_Alerting

Int_Establish Int_Connect
Tempo rary_ Resource
Connection

CAMEL_OCH_ETIC CAMEL_OCH_CJIR

Result?
ELSE Fail
Answer
e
Result := Call Setup _.To Subs_FSM
Answer Failed ! See 3GPP TS 23.018

|
To SELF ‘L - 1Answer
|

)

Figure 4.30-10: Procedure CAMEL_OCH_LEG1_MSC (sheet 10)
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Procedure CAMEL_OCH _LEG1 MSC 11(11)
:;*7A7pir(7)cieatir(; intheMsCto T\ [* Signals to/from the left are to/from the BSS

'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the gsmSSF
L ___________! unless otherwise stated */

DP_O_MidCall_Active

Int_Establish Int_Connect fo_
Temporary - Resource

Connection

CAMEL_OCH_ETIC CAMEL_OCH_CJIR

—

Figure 4.30-11: Procedure CAMEL_OCH_LEG1_MSC (sheet 11)
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procedure CHECK_DIGIT_STRING_MSC

/* A procedure in the MSC to check entered digits to see\
1if the MidCall trigger criteria is met. */ ‘

Yes

St
p

Yes

ent |rjmlvl}1)2a
trigg eria?

1(1)

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

Length of Digit String =
length of Start Digit String?

No

Number of digits in Digit String =
Maximum number of digits

No

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

No
Result := Result := Result := En 0 prreepse igit
Abort ntin Tri r . ! o
b‘o Continue |g‘ge MidCall t criteria?
Yes
i i Yes >
No
Length of Digit String less than ves
minimum number of digits?
No
Result .= Result :=
Trigger Continue
\

0y

Figure 4.31-1: Procedure CHECK_DIGIT_STRING_MSC (sheet 1)
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Process CAMEL_OCH_LEG2_MSC 1(2)
wr/;A ;)riogeidiu;eiir; {hé ;\/Iisicitcij T\ [* Signals to/from the left are to/from the gsmSSF
thandle 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
Release Release
Fo—— - gﬁéﬁ;’ﬁ%—l CAMEL_EXPORT
‘ - LEG_MSC
| uul _LEG
|
! Int_Disconni
L k
} CAMEL_OCH | egac
! MSC_DISC2 |
|
|
|
|
|
|
|
|
1
|
| Yes DP_O_
| MidCall_Active
|
|
1
| Reconnect
| = True Int_Continu
: Int_Error Int_Continue With Argumbnt
- - - - - - - —
g CAMEL_OCH A
el RECONNECT| ,
'3GPP TS 23.087 Continue
T MSC
Reconnect Release
Result? .
Fail .
Release Wait_For
_Clear
Wait_For
_Clear

Figure 4.32-1: Process CAMEL_OCH_LEG2_MSC (sheet 1)
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Process CAMEL_OCH_LEG2_MSC

2(2)

Signals to/from the right are to/from the destination
exchange unless otherwise stated */

' [* Signals to/from the left are to/from the gsmSSF
' handle leg 2 of an active call. */T

@7 DP_O_MidCall_Active

!Pt_Establisw_ Int_Connect_To_

emporary_ Resource
Connection

CAMEL_OCH_ETC CAMEL_OCH_CTIR

Figure 4.32-2: Process CAMEL_OCH_LEG2_MSC (sheet 2)
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Procedure CAMEL_OCH_RECONNECT_MSC 1(9)

o
I

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

[* Signals to/from the right are %
*/

CAMEL_MO _
DIALLED_SERVICES

No
Result := e
Fail MOBILE_NUMBER_ |
PORTABILITY|[ - J‘ See 3GPP TS 23.066
IN_OQoD [
Initial
Address

|| Destination address :=
IAM.Called Party Number

CAMEL_Store |
Destination
_Address

(False, False)

Wait_For_ACM

Figure 4.33-1: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 1)
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Procedure CAMEL_OCH_RECONNECT_MSC 2(9)

o
I

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

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

Wait_For_
ACM

Address Connect
Complete

CAMEL_
Start_ TNRy

UTU2CNT =0

CAMEL_OCH |
SC_ALERTING

=

o7

Result?

Fail, Answer
Reconnect Release
Wait_For_ Result := Result := 1
Answer Reconnect Fail

Figure 4.33-2: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 2)
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Procedure CAMEL_OCH_RECONNECT_MSC 3(9)

o
I

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

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

Wait_For_
ACM

Release

Release cause =
no answer from user?

CAMEL_OCH
_MSC1

Result := Result :=
Reconnect Fail

2

Figure 4.33-3: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 3)
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Procedure CAMEL_OCH_RECONNECT_MSC 4(9)

o
I

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

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

Wait_For_
Answer

Answer

K

CAMEL_Stop
_TNRy

CAMEL_OCH |
1SC_ANSWER

RecwezJ\Fail
Result?

Pass

Handle_AoC_|| _ |
MO_MSC 1 See 3GPP TS 23.018

Store CW treatment
indicator for this leg

if received in Sl1I12

Result := Result := Result :=
Reconnect Pass Fail

X

Figure 4.33-4: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 4)
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Procedure CAMEL_OCH_RECONNECT_MSC 5(9)
:/7*7A7p7r(;cieatjr(; iinitr;eil\ﬁéé Eoir;aﬁalé é T\ /* Signals to/from the right are

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

| |

DP_O_MidCall_Alerting,
Wait_For_Answer
\
[ B |
|
Release Internal L - {TNRy
! Expired
@ Release
[N

Yes
Release cause =
no answer from user?

No
CAMEL_OCH CAMEL_OCH
_MSscC1 _MsScC2
Yes Yes
Result = Result =
COW \Reane 7
No No
Result = Result := Result :=
Fail Reconnect Fail
\ \

0y

Figure 4.33-5: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 5)
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Procedure CAMEL_OCH_RECONNECT_MSC

-
[
| reconnection after leg 2 disconnects */ |

6(9)

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

Int_Disconngct

Leg

Int_Release
Call

Release Release
Int_Disconngect
Leg ack
Result :=
Fail

DP_O_MidCall_Alerting,

Wait_For_ACM,
Wait_For_Answer

Figure 4.33-6: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 6)
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Procedure CAMEL_OCH_RECONNECT_MSC 7(9)

T\ /* Signals to/from the right are

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

L. Signals to/from the left are
to/from the gsmSSF .*/

DP_O_MidCall_Alerting,
Wait_For_Answer

Int_Export Int_MidCall
Leg

GAMEL_EXPORT
_LEG_MSC

Result := DP_O_MidCall
Fail _Alerting

; Int_Continu
Int_Error Int_Continu —

Continue

Release

Wait_For_
Answer

Release

Result :=
Fail

Figure 4.33-7: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 7)

ETSI



3GPP TS 23.078 version 5.7.0 Release 5

132

ETSI TS 123 078 V5.7.0 (2004-03)

Procedure CAMEL_OCH_RECONNECT_MSC

|1+ A procedure in the MSC to handle a |
| reconnection after leg 2 disconnects */ |
| |
DP_O_MidCall_Alerting
!Pt—EStab"S = Int_Connect_To_
emporary Resource
Connection
CAMEL_OCH_ETIC CAMEL_OCH_CTIR
\ \
Result?
ELSE
Answer
Result :=
Answer
””””” a
|
To SELF ‘L - Answer
|

8(9)

[* Signals to/from the right are
to/from the destination exchange;
Signals to/from the left are
to/from the gsmSSF .*/

Fail

Figure 4.33-8: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 8)
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Procedure CAMEL_OCH_RECONNECT_MSC 9(9)

T\ [* Signals to/from the right are

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

L. Signals to/from the left are
to/from the gsmSSF .*/

DP_O_MidCall_Active

Int_Establisn Int_Connect_To_
Tempora_lry__ Resource
Connection

CAMEL_OCH_ETIC CAMEL_OCH_CJIR
\ |

-

Figure 4.33-9: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 9)
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Procedure CAMEL_EXPORT_LEG_MSC 1(2)
7777777777777777777777 B /* Signals to/from the left are to/from the old gsmSSF

‘/* A procedure in the MSC to 0N
i change the call segment for a leg. */i Signals to/from the right are to/from the new gsmSSF
‘ ! unless otherwise stated */

-
|

Wait_For_
Import_Leg

From destination exchange.

-
|

:_netalmport Answer  /---can only occur if Move Leg is
i performed on ICA-call during
Lalerting phase.
Store new
gsSmSSF
instance

Int_Import
Leg ack

Int_Export
Leg ack

Result:=
Pass

Figure 4.34-1: Procedure CAMEL_EXPORT_LEG_MSC (sheet 1)
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Procedure CAMEL_EXPORT_LEG_MSC 2(2)
‘r/; 7A7p7r(7)cie7d7u;<; I;l}ﬁ(; IK/IisicitE{ N TL\ /* Signals to/from the left are to/from the BSS.

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

Wait_For_
Import_Leg

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

|
[

Figure 4.34-2: Procedure CAMEL_EXPORT_LEG_MSC (sheet 2)
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Process CAMEL_CHANGE_OF_POSITION_MSC 1(1)

wr/;k E’;&cééé 'Eoi ﬁainidiei ﬁz;nidz)(/eiriir;(i iéz;tﬁivgitih}nil\i/lisici*i Y [* 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. */

RELOCATION_REQUEST_ACKNOWLEDGE,
I |HANDOVER_COMPLETE,
HANDOVER_PERFORMED

Process

No CAMEL_O_CHANGE_OF_POSITION_MSC or
CAMEL_T_CHANGE_OF_POSITION_MSC
exists for this subscriber?

Relay signal

Figure 4.35-1: Process CAMEL_CHANGE_OF_POSITION_MSC (sheet 1)
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Process CAMEL_O_CHANGE_OF_POSITION_MSC

:/* Process in the MSC to handle T\

|location information of the MO call *2
|

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. */

Int_Invoke
O_(_:hang

radio-network?

.

fo .
OCATONG ToRNC
— =" i "
CONTROL Reduest type :="change of service area’
Position_
Monitoring
(mm e
Int_gsmSSF___ | From Procedure
_Instance |CAMEL_OCH_LEG1_MSC
Store new
gsmSSF
instance

Position_
Monitoring

Figure 4.36-1: Process CAMEL_O_CHANGE_OF_POSITION_MSC (sheet 1)
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Process CAMEL_O_CHANGE_OF_POSITION_MSC 2(2)

i/* Process in the MSC to handle T\ /* 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,
HANDOVER_PERFORMED

Position_

Monitoring

RELOCATION Int_Invoke
LOCATION — _
" /REPORT |~ REQUEST_ O_Change\Of _
ACKNOWILEDGE Pasition MSG.
gparent")

Obtain current
position

LOCATION LOCATION
Int_O_Change_ — Int_O_Change_ =
Of_Position REPORTING_ Of_Position RO"\ —

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

----From RNC

.
| CONTROI]
| N|

|

|

|

|

|

|

|

|

|

|

|

|

|

J‘TO RNC

" 'Request typee= T TTTTTTTITT 1
IRl
|

change of service area" ToRNC :L |
|

Figure 4.36-2: Process CAMEL_O_CHANGE_OF_POSITION_MSC (sheet 2)
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45.2.2 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)
ibir(;cie;ja rieiiriw Eﬁé \7I:|i S T; /* Signals to/from the left are
1to handle an outgoing call stup to/from the MSC */
| |
Lo ________!
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 4.37-1: Procedure CAMEL_OCH_VLR (sheet 1)
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Process CAMEL_Reconnected_Call_VLR 1(1)

o
I

1to handle Send_Info_ | to/from the MSC.

|For_Reconnected_Call

Send Info For
Reconnected
Call

‘ Signals to/from the left are%

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

Result=
Call barred=
No Yes
Send Info For Set error:=
Reconnected Call barred

Send Info For
Reconnected Call
Negative Response

Figure 4.38-1: Process CAMEL_Reconnected_Call_VLR (sheet 1)
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4.5.3 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_DISC5;

- Procedure CAMEL_MT_GMSC_DISCS;

- Procedure CAMEL_MT CTR;

- Procedure CAMEL_MT_ETC;

- Procedure CAMEL_Start TNRYy;

- Procedure CAMEL_Stop_TNRy;

- Procedure CAMEL_MT_GMSC_Notify CF;

- Procedure CAMEL_MT LEG2_GMSC;

- Process CAMEL_MT_LEG1_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 _GM SC 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 |SUP Release message is sent to the originating exchange and resources are rel eased.

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

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 M SC 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 isreplaced 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 regul atory requirements may require the Calling Partys Category, Generic Number, Original
Called 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 [36]): 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 (via the gsmSSF) is not the same as the stored 1 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 I SUP 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 [36]): 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 regul atory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

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

45.3.1.6 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 IAM 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 a call record is always generated for
every successful establishment of atemporary connection to a gsmSRF, especially in the case where the connection is
between PLMNs.

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 "In Band Information".

45.3.1.11 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 MSC on receipt of Int_Disconnect_Leg (Leg 2)

If the MSC receives Int_Disconnect_Leg (Leg 2) 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)

‘/* Procedure in the GMSC "
1to set CAMEL parameters for
i the procedure Obtain_Routeing_Address. */

Allocate Call
ference number

—
far}

Figure 4.39-1: Procedure CAMEL_Set_ ORA_Parameters (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT 1(8)
W*ilgr;)(i:ésisiir; Ehieiél\i/lisici N T\ﬁ * Signals to/from the right are to/from

'to 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-CSlI O-CSl and/or
D-CSI O-CSland/or | D-CSI
D-CSI
set Set Set Set Set
CSI=T-CSI CSI=T-CSI CSI=T-CSI CSI=T-CSI CSI=0-CSI
and/or‘ D-CSI
Store O-CSI Store FTN Store O-CS| set redirection
and/or D-CSI ore and/or D-CSI information
& FTN
2 2 \ ‘
Result:=
GSM_FTN
Int_Invoke
gsmSSF
(T-CSI)

g

wait_for_
smSSF_Invoked

Figure 4.40-1: Procedure CAMEL_MT_GMSC_INIT (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT 2(8)
W*ilgr;)(i:ésisiir; Ehieiél\i/lisici N T\ﬁ Signals to/from the left are to/from

'to perform CAMEL handling | the orginating exchange;

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

wait_for_
sSmSSF_Invoked

Int_gsmS
Invoked

g

Al

>

swer_Received =

Int_T_Exception
False - = P

Result:=
aborted

Int_Continué_
With_Argument

Result :=
Legl_only

Figure 4.40-2: Procedure CAMEL_MT_GMSC_INIT (sheet 2)
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Procedure CAMEL_MT_GMSC_INIT 3(8)
i?*ilgr;);:ésisiir; Ehieiél\i/lisici N T\ﬁ 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
received information' o _______
Modify call
parameters
with received No CAMEL—
information _Modify_
ormaion. _CUG_Info
FTN ves
tored 2
No GAMEL_CHECK No_cUG infe
Sli2_cDTI eceived i
- = incomingcall?
Modify call
parameters Yes
with received
information
CFU
Set redirection Dasi FtTNzR t Int_ Exceptio
i i estination Routin L
Set T-CSI Others information s 9
suppression
Int_DP_T_Buysy
Result:= Result:= Resu_lt:=
cuwmr | GSM_FTN CAMEL_FTN fail
GMSC N
|
l
Send |
Routeing N
| ' -See3GPP TS 23.081
| |
Wair_For_ |
_Routeing_ LT
_Info_ #To HLR
|

Figure 4.40-3: 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 |
1 for a terminating call request */,

DP_Termination_Attempt_Authorised,
Leg2_Disconnected

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.

LeéZ_Disconnec)ed ( >7

DP_Termination_Attempt_Authorised,
Leg2_Disconnected

Release Int_Disconpect_ Int_ReleasécCall
Leg (legl) -

Int_Error

Int DP_
_T_Abandop

. Int_Contin
Int_continue = —
< Wlth_Arqur:gnt Res
M fail
Result:=
aborted

Default Call
Handling = Continue
Call?

Figure 4.40-4: Procedure CAMEL_MT_GMSC_INIT (sheet 4)
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Procedure CAMEL_MT_GMSC_INIT 5(8)
W*ilgr;)(i:ésisiir; Ehieiél\i/lisici N T\ﬁ Signals to/from the right are to/from
'to 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

AMEL_MT_CTR

CAMEL_MT_EfIC c

e

No Yes

Result:=
fail

Figure 4.40-5: Procedure CAMEL_MT_GMSC_INIT (sheet 5)
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Procedure CAMEL_MT_GMSC_INIT

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

' Processin the GMSC vy
i to perform CAMEL handling ,
| for a terminating call request

6(8)

the gsmSSF;

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

|nt_DP_T_%y
< DP_T Busy

Int_Rele

_Call

Result=
Fail

Figure 4.40-6: Procedure CAMEL_MT_GMSC_INIT (sheet 6)
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Procedure CAMEL_MT_GMSC_INIT 7(8)
:/* Process in the GMSC T; * Signals to/from the left are to/from
'to 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_
alle

Send Routeing | Send Routeing \ Send Routeing |
Info Ack <~~~ From HLR Info Ack -~ From HLR info Ack <~ -~ From HLR
* ETN */ . id FTN, O-CSI S_ o % MSRIL */ T

and/or D-CSI */

Store O-CSI
and/or D-CSI
\
Set redire<_:tion
information Result:=
MSRN
Result:=
GSM_FTN

Figure 4.40-7: Procedure CAMEL_MT_GMSC_INIT (sheet 7)
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Procedure CAMEL_MT_GMSC_INIT 8(8)
W*ilgr;)(i:ésisiir; EhieiGi I\i/lisici N T\ﬁ Signals to/from the left are to/from
'to 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__Contin — Int_Connect
With_Argument

| k : |

Result:=
il Int_T_Exce}Un

Result:=
fall

Int_T_Abandon

DP_T_Abando

Figure 4.40-8: Procedure CAMEL_MT_GMSC_INIT (sheet 8)
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Procedure CAMEL_MT_MSC_ALERTING

fmmmmmmmmmm— - —
|

/* Procedure inthe MSC to
linform the gsmSSF that the |
call is in the alerting phase */

| |
o J

o
I

1(3)

/* 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. */

No
Result:= [
pass |
Int_ DP_Call _ ot mMSSE
_Accepted ! 0 gsmSS
R
|
DF{_T_CaII_Accep)ed Fo-—— e — o Or - from gsmSSF
| |
|
S 1 S
[ \ \ ; \ ; |
- ~ Int_Continue/” _ - N
Answer 1‘ Connect 1‘ With Argun% Int_cont|nue< }L Int_Release
l \ l |
| |
P T T T T T T T oo
| (I
! From BSS s Release
| |
e
|
|
|
e
! | From destination
;exchange
Result=: Result:= Result:=
Answer pass release

Figure 4.41-1: Procedure CAMEL_MT_MSC_ALERTING (sheet 1)
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Procedure CAMEL_MT_MSC_ALERTING

r-—-——---~"~-~~-~ -~ -~~~ - -~ o
| [

[* Procedure inthe MSC to
linform the gsmSSF that the |
rcall is in the alerting phase */

|
o J

. . |
From destination , DR_T_Call_Accepted
exchange b
77777777777 |

2(3)

/* 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. */

Release - 1Release

|

|

1

TNRy ~
expired

Int_ DP_T_Abapdon

DP_T_Abando

Release

Yes
CAMEL_MT_ CAMEL_MT_
) GMSC_DISCA4 GMSC_DISCH
Int_continu Int__Contmu —
- With_Argument ]
Release
Fail Reconnect
Result?
Continue,
Release
Result:= Result:= Result:=
fail release reconnect

Result= Release
Pass
Result:=
release

Figure 4.41-2: Procedure CAMEL_MT_MSC_ALERTING (sheet 2)
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Procedure CAMEL_MT_MSC_ALERTING

'/ Procedure inthe MSC to | /* Signals to/from the left are to/from
linform the gsmSSF that the

‘ the originating exchange;

icall is in the alerting phase */ signals to/from the right are to/from
CTT T N the terminating exchange if not
otherwise stated. */

3(3)

< ) DP_T_Call_Accepted

|

|

Int_Establish,” |
Temporary {_ ~ -

|
Int_Connecty/To__ _ __ __
. Resource
Connection

CAMEL_MT_ETC AMEL_MT_CTR

O

Result?
Fail ELSE
Answer

Result := Result :=
fail Answer

Figure 4.41-3: Procedure CAMEL_MT_MSC_ALERTING (sheet 3)
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Procedure CAMEL_MT_GMSC_ANSWER

fmmmmmmmm—m— - —
|

/* Process in the GMSC T;

'to handle a

1terminating call request */ |

no

Result:=
pass

Answer Received|:

True

1(3)

/* 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. */

DP_T_Answer
\

~ _~_]Int_Continyé_ | :
Int_ReIeas< by With.. Argugr:gwtr Int_contmu< Release Release
‘ l l
| |
| |
! ! CAMEL_MT CAMEL_MT
| | — — — —
Release I | GMSC_DISC] GMSC_DISC2
[
[
- - from gsmSSF
|
CAM
swer Received ;=
False
Release
Result:= Result:= Result:= Result:= Result:=
release pass fail release reconnect

Figure 4.42-1: Procedure CAMEL_MT_GMSC_ANSWER (sheet 1)

ETSI



3GPP TS 23.078 version 5.7.0 Release 5 158 ETSI TS 123 078 V5.7.0 (2004-03)

Procedure CAMEL_MT_GMSC_ANSWER 2(3)

:r/* Process in the GMSC T; /* Signals to/from the left are to/from
to handle a | the originating exchange;
1terminating call request */ | signals to/from the right are to/from
”””””””””” the terminating exchange if not
otherwise stated. */

Int_Error

No Default call handling =
continue call ?
Release
Result:= Result:=
release Pass

Figure 4.42-2: Procedure CAMEL_MT_GMSC_ANSWER (sheet 2)
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Procedure CAMEL_MT_GMSC_ANSWER 3(3)
:r/; b}écééé iinithéiGil\ﬁSié T; /* Signals to/from the right are to/from
to handle a | the gsmSSF if not otherwise stated. */

1terminating call request */ |

< )— DP_T_Answer

Int_Establish”_ Int_Conneg¢t” To_
Temporary Resource
Connection

CGAMEL_MT_ETC CGAMEL_MT _CTR
\ \
No Yes
Result:=
fail

-

Figure 4.42-3: Procedure CAMEL_MT_GMSC_ANSWER (sheet 3)
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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. */

Int DP_
T_Disconne:
[* legld = /
DP_
Disconnect

I

_ I From destination
Int_Error Int_Releasé_Call Int_Contintde Release -~ exchange or process
C | 'MT_CF_MSC
Result:=
normal_handling
|
Int_Contintde Int_Error Int_ReIeaséall
NZ |
/]\
Result:=
CAMEL_Handling

Figure 4.43-1: Procedure CAMEL_MT_GMSC_DISC1 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC2 1(2)

fmmmmmmmmm————— - —
|

‘/* Process in the GMSCT\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 2

Int_Connect Int_Error Int_Releasé_Call |Int_Continde Int__Contin — Release
With_Argument
‘ \ N2 2 |
4\
Answer Received = Result:=
False normal_handling
CAMEL_
_Modify_ P
_CUG_info T_Disconnec
Modify call
parameters with )
received information Int_Continde Int_Continue_ Int_Error Int_ReleaséCall
‘ With_Arguiment
\ N |
Result:=
reconnect

Result:=
AMEL_handling

Q

Figure 4.44-1: Procedure CAMEL_MT_GMSC_DISC2 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC2 2(2)
(* Process in the GMSC 1, FSignals toffrom
ito handle a | the right are to/from the
gsmSSF.*/

| terminating call request */ |

DP

t_2

To_Ressource

CAMEL_MT_CfIR

CAMEL_MT_EfIC

No Yes

Result:=

fail
DP_T_Disconnect_2

Figure 4.44-2: Procedure CAMEL_MT_GMSC_DISC2 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC3 CAMTD3_1(1)

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

Procedure in the GMSC to handle

| premature release of a CAMEL call
| |

Int_T_
Exception

Figure 4.45-1: Procedure CAMEL_MT_GMSC_DISC3 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 1(3)

T\ﬁ [* Signals to/from the left are to/from
| the orginating exchange;
| signals to/from the right are to/from

the gsmSSF. */

|
1to handle a
| terminating call request */

Int_DP_T_Busy

DP_T_Busy

; Int_Continué_
Int_Connect Int_Contln< With_Argu{ént Int_Error Int_ReIeas«<CaII

\ L |

CAMEL_
_Modify_
_CUG_Info

Modify call
parameters with
received information

Result:= Result:=
reconnect fail

Figure 4.46-1: Procedure CAMEL_MT_GMSC_DISC4 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 2(3)
‘F/; I;;oizégitl r;ir; tihieié l\)lééT Y Signals to/from the right are to/from
ito handle a | the gsmSSF if not otherwise stated.
|
|

terminating callrequest */ __
DP_T_Busy

Int_Establish” Int_Connect’ To
Tempora Resource
tion

Caonne

CAMEL_MT_ETC CAMEL_MT_CTIR
No Yes
Result:=
fall

Figure 4.46-2: 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_contlnL< With_Arg ueént

k |
K

Result:=
fail

Figure 4.46-3: Procedure CAMEL_MT_GMSC_DISC4 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC5 1(3)
lilgr(i)(;ésisiir{ tih;aiGil\;I:":‘.EZT\ﬁ Signals to/from the right are to/from

ito handle a | the gsmSSF;

 terminating call request | if not otherwise stated.

No

Result:=
continue

Release

Yes

Release

o]

Dé_T_No_Ans&er
[ [ \ [ |
Int_Connect Int__Contin — Int_Continge Int_Error Int_Releasé_Call
- With_Argument - - - <

| — —
ify Int_T_Exception

Result:= Result:= Result:=
reconnect release release

Figure 4.47-1: Procedure CAMEL_MT_GMSC_DISC5 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC5 2(3)
lilgr(i)(;ésisiir{ tih;aiGil\;I:":‘.EZT\ﬁ Signals to/from the right are to/from
ito handle a the gsmSSF if not otherwise stated.

| terminating call request

Int_Establish” Int_Connect’ To
Temporal Resource

Connection

c CAMEL_MT_CfIR

T

CAMEL_MT_ETl

Yes

No

Result:=
release

D I{_T_No_An s}er

Figure 4.47-2: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC5 3(3)

i Process in the GMSCT\ﬁ 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;

if not otherwise stated.
Dé_T_No_Ans}er

Release

Int_ DP_T_Aba

DP_T_Abando

; Int_Continué_
Int_contlnL< With_Arg ueént

K |
K

Result:=
fail

Figure 4.47-3: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC6 1(2)
‘[/7*7P7r(;(;eisis ]r{ tihzai(gl\;lf::.éw‘\ﬁ [* Signals to/from the right are to/from
ito handle a | the gsmSSF;
| terminating call request */ | if not otherwise stated. */
| |
gsmSS
No \iwke ’
Yes

Result:= Int DP_T &andon
continue - - -

@ P_T_Abando
\ \
; Int_Continué_
Int_contlnt< With_Argu{Vint

K |
K

Result:=
fail

Figure 4.48-1: Procedure CAMEL_MT_GMSC_DISC6 (sheet 1)
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Procedure CAMEL_MT_ETC 1(4)
' Procedure in the GMSC T\ Signals to/from the left are to/from
1to handle a temporary T the originating exchange;
rconnection [ signals to/from the right are
STt ‘ to/from the gsmSSF;
if not otherwise stated.
‘ToCAMEL_
Initial ) O SAMEL_
Address - Assisting_MSC

True

Int. TC_
Released

Release

Release

Result:=
pass

L_ j Procedure defined
! in 3GPP TS 23.018

Send_ACM_
If_Required

Wait_For_
Assisting_ACM

'
|

From CAMEL_
Release Release < - - - - Assisting_MSC
ror SRF
Int_ETC_Faile
Answer
eceive
False
Result:=
pass
Int_ DP_T_Abapdon
il DP_T_Abando
1 To CAMEL_
- Assisting_MSC
‘or SRF \ |
: Int_Continu
Int_contini — N
—cont u< With_Argung
e 1z \
--To SELF [ttt
! 1 To CAMEL_
7777777777 Release -~~~ Assisting_MSC
'or SRF
Result:=
fail

2

Figure 4.49-1: Procedure CAMEL_MT_ETC (sheet 1)
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Procedure CAMEL_MT_ETC 2(4)

Signals to/from the left are to/from

T T BN the originationg exchange;
| Pr%cegtjre inthe GMSC 1, signals to/from the right are
10 handle a temporary ! to/from the CAMEL_Assisting_MSC or SRF.
'connection !
Wait_For_
Assisting_ACM
\
Address Connect
Complete
Wait_For_
Assisting_
Answer
Answer
othwi
t ugh connection
No No r !
Yes
,,,,,,,,,, Send_Answer | Send_ACM_ send_Network )|
i If_Required If_Required || | Progress Connect_If_ N
‘ ‘ Required ‘
| | N | L | :
| | Int_Temporary |
| 1mTTTTTTToToSS ToTTT T T o Connecton » T TTTTTToooo- o
|, Procedure defined Procedure defined . Established Procedure defined .
lin 3GPP TS 23.018 in3GPP TS 23.018 | in3GPP TS 23.018 |

Temporary_
Connection_
Established

Figure 4.49-2: Procedure CAMEL_MT_ETC (sheet 2)
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Procedure CAMEL_MT_ETC 3(4)
rP;oicéauire; i;1 EhieiGilvilsi(E T\ Signals to/from the left are to/from
1to handle a temporary T the orinating exchange;
rconnection ! signals to/from the right are
CTTT T to/from the gsmSSF;
if not otherwise stated.
Temporary_Connection_Established
Wait_For_Assisting_Answer
r—--—- - - " .
rFrom CAMEL_ Int_Disconne
Release Release < - - - - Assisting_MSC Forward_
lor SRF Connection
Int. TC_
Released Released
false
””””” a
. To CAMEL_
R;Zg';‘ Assisting_MSC " - |Release
Int_ DP_T_ or SRF !
Abandon -~ T
Result:=
pass
Int_TC_ DP_T_Abando
Released
N
1 To CAMEL_
Release - Assisting_MSC
Lor SRF
[
|
Release --To SELF

Result :=
pass

Figure 4.49-3: Procedure CAMEL_MT_ETC (sheet 3)
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Procedure CAMEL_MT_ETC 4(4)
' Procedure in the GMSC T\ Signals to/from the left are to/from
1to handle a temporary T the orinating exchange;
rconnection ! signals to/from the right are
CTT T to/from the gsmSSF;
if not otherwise stated.
Temporary_Connection_Established,
Wait_For_Assisting_ACM,
Wait_For_Assisting_Answer
P
| .
77777777777777777777777777777777777777777777777777 _ From outgoing leg.
| >‘ >\ 1ISUP
1 1 , TTTTTT T
Release <-—- |Connect <-—- Answer - Connect < -—---
|
|
\ ! L |
|
| Int_TC_
! Released
1
e
| 'To CAMEL_
******** ~---1, |Release -~ -~~~ -~ Assisting_MSC
From outgoing leg ' | | or SRF
MS in VMSC. s e
BSSAP or RANAPJ
Result :=
Answer
Int TC_
Released

Release

Release

Result :=
pass

Figure 4.49-4: Procedure CAMEL_MT_ETC (sheet 4)
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Procedure CAMEL_MT_CTR

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

Procedure in the GMSC to handle

'a Connect To Resource operation |
| |

Int_Invoke_
SRF

Await_SRF_
_Initialisation

Int_CTR_Failed

Result:=
continue

Int_SRF_ |
Connectiofi,_ - - - - from SRF
i |

Int SRF_
Connected

Connect SRF t¢
the call

Send_ACM_|

If_Required

Int_SRF_Co

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.

---From SRF

| _ i Procedure defined

lin 3GPP TS 23.018

Yes

w

5end_Network |
Connect_If_|
Required

ected

1(5)

Figure 4.50-1: Procedure CAMEL_MT_CTR (sheet 1)
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r--—-——~>-=>.~ -~"~"“"“~"“—~“~~"“~~—°—°—7 o
| [

Procedure in the GMSC to handle R
| a Connect To Resource operation

Procedure CAMEL_MT_CTR

2(5)

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.

Release - ----From SRF

Int_SRF_Relegsed

Result:=
pass

Connection

CA

MEL_Disconnect
CTR_SRF

Release

Answer

True

©

CAMEL_Disconne
CTR_SRF

|
FA Release
|

Int_ SR F_Relegoed

Result:=
pass

Received

Int DP_T_
- Abandon
/* legID */

Int_Continug/
With_Argument

Int_Disconng€t_
Forward_Cohnection

1%}
—

CAMEL_Disconne
CTR_SRF

Int_SR F_Releésed

Result:=
Fail

8

Figure 4.50-2: Procedure CAMEL_MT_CTR (sheet 2)
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Procedure CAMEL_MT_CTR

Procedure in the GMSC to handl&

| . A

1a 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 SRF.

Int_Prompt Int Specidii Int_Prompt
— . Specialized_ — —
And_Collest_ Ressourcd_Report And_Collect_
User_Information - mation ack
Int_Prompt Int Speciali Int_Prompt
— — ._Specialized_ — —
Announce And_Collect_ Ressource_Report And_Collect
Uier_lnformatlon ation ack

Relay

Figure 4.50-3: Procedure CAMEL_MT_CTR (sheet 3)
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Procedure CAMEL_MT_CTR 4(5)

(Procedure inthe GMSC to handle T\ Signals to/from the left are

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

L ________1 signals to/from the right are to/from
the gsmSSF if not otherwise stated.

Await_SRF_Initialisation

Answer
Received

True False

CAMEL_Disconnect

CTR SRF Int_ DP_T_Abapdon

P_0O_Abando
_SRF

Int SRF_Relegsed

””””” a
| .
: Int_Continu
To SELF - - qRel Int 1t — S
o | elease nt_con |nue< With . Argurrﬁ
,,,,,,,,,,
Result := CAMEL_Disconnect_

pass CTR_SRF

Int_ SRF_Relegsed

Result :=
Fail

Figure 4.50-4: Procedure CAMEL_MT_CTR (sheet 4)
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Procedure CAMEL_MT_CTR 5(5)

(I;rz)(;e}iarieiinitﬂt; éﬁﬂéé}a He;nalé Y Signals to/from the left are
| a Connect To Resource operation to/from the originating exchange;
! ! signals to/from the right are to/from

77777777777777777777777 the gsmSSF if not otherwise stated.

o
I

r | ‘
Relay, | Llél:”:,) ,,,,,,,,,
Await_SRF_Initialisation

,,,,,,,,,,,, .
- |

::Sr%r; outgoing leg. A Release Connect - Answer - — - - {Connect

|

oo |
\ | |

|

1

777777777777 B

i |

CAMEL Disconnect_ ~ 'omoutgoingleg 1 | cAME| pisconneet
CTR_SRF MSinVMSC. CTR_SRF
- BSSAP or RANAP! -
Int_SRF_Relegsed
Int_ SRF_Released
,,,,,,,,, . Result :=
| Answer
To SELF - - {Release
|
Result :=
pass

Figure 4.50-5: Procedure CAMEL_MT_CTR (sheet 5)
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Procedure CAMEL_MT_GMSC_Notify CF

'/ Procedure in the GMSC ',
1to notify the gsmSSF that

|
1a call has encountered |
conditional call forwarding */

|
Lo - - - _____T__ |

No

1(2)

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

unless marked otherwise */

ELSE

CFNRy

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

Int DP_T_
Abandon

Yes Result:=
Continue
DP_T_CCF
\ [ [ |
Int Int Int_Releas
Rel — — — —
clease Continue Connect Call <

CAMEL _
_Modify_
_CUG_Info

DP_T_Abando

parameters with

'Modify call

received in‘fnrmar on' re

‘Modify call
arameters witl

777777777 a
; Int_Contin Toproces | |CF
Int_contin — — L
—eont < Wlth_Argugnint MT_CF_MSC! |cancelled

,,,,,,,,, Destir

| cale
To proces . _ICF No
M ,T:C,F:MSE: cancelled Release call

'Modify call resources
parameters with
Release call received information’
resources \
Result:= Result:= Result:=
Result:= Continue Reconnect Release
Fail

Figure 4.51-1: Procedure CAMEL_MT_GMSC_Notify_CF (sheet 1)
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,,,,,,,,,,,,,,,,,, N
N
'to notify the gsmSSF that |
1a call has encountered
conditional call forwarding */

|
|
|
| |
Lo - - - _____T__ |

MT_CF_MSC |

To process | _

No

CF
cancelled

Release call
resources

Result:=
Release

2

Procedure CAMEL_MT_GMSC_Notify CF

DP_T_CCF

Int_Error

Yes

2(2)

/* Signals from the right are
from the gsmSSF,
unless marked otherwise */

Default call handling =
continue call ?

Result:=
Continue

2

Figure 4.51-2: Procedure CAMEL_MT_GMSC_Notify_CF (sheet 2)
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Procedure CAMEL_MT_LEG2_GMSC 1(2)
wr/; A});o;:t;diu;eii;l ;hé ngd tE)T\ /* Signals to/from the left are to from the gsmSSF;
' handle leg 2 of an active call. */ T 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_DISC? _LEG_MSC
Int_Disconnect_
Leg ack
No v ]
Result =
Ct? No
€onne Result=
Yes Pass?
Yes
CAMEL_MT_
RECONNECT|
GMSC DP_T_MidCall
_Active
[ \
Reconnect Fail Int Conti
2 i nt_Continu
Result? Int_Continu With Argument Int_Error

Wait_For_
Clear

Wait_For_
Clear

Release

e
Default Cal
andling

Release

Figure 4.52-1: Procedure CAMEL_MT_LEG2_GMSC (sheet 1)
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Procedure CAMEL_MT_LEG2_GMSC 2(2)
wr/; A});o;:t;diu;eiia ;hé 7Gil\/I7$7Ci tE)T\ /* 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

! ! exchange; unless otherwise stated. */

EDP_T_MidCa”_Acﬁve

ITn;TnEpf;?:rl;s - Int_Connect_To_
Connection| Resource
CAMEL_MT_ETC CAMEL_MT_CTR

Figure 4.52-2: Procedure CAMEL_MT_LEG2_GMSC (sheet 2)
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Process CAMEL_MT_LEG1_GMSC

: /* A process in the GMSC to R
' handle leg 1 ina CPH configuration. */ |

Active

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

ETSI TS 123 078 V5.7.0 (2004-03)

are to/from the gsmSSF unless otherwise stated. *ﬁ

Store Legl
information

Wait_For_
Clear

|

| Send_Answer |

Set-up
Wait_For_
ACM
Address Connect
Complete
Send_ACM Send_Network |
| equired Connect_If_
If_Required Requirad
Wait_For_ Wait_For_
Answer Clear
Answer

If_Required

Wait_For_
Clear

Figure 4.53-1: Process CAMEL_MT_LEG1_GMSC (sheet 1)

ETSI



3GPP TS 23.078 version 5.7.0 Release 5 185 ETSI TS 123 078 V5.7.0 (2004-03)

Process CAMEL_MT _LEG1 GMSC 2(5)
:7*7,& p?rééeéé h}ﬁeiél\h éé Eo 77777 T\ /* Signals to/from the left are to/from

' handle leg 1 in a CPH configuration. */ T the originating exchange; Signals to/from the right

L ___________ ‘ are to/from the gsmSSF unless otherwise stated. */

Wait_For_ACM,
Wait_For_Answer,
DP_T_MidCall_Alerting

Release Int_DisconngCt_ Int_Release
Leg Call

CAMEL_MT_

GMSC_DISC§ Release Release

Int_Disconneci
Leg_ack

DP_T_MidCall
_Alerting

Wait_For_Answer,
DP_T_MidCall_Alerting

Int_MidCall

|
|
|
|
|
L
1
|
- Int_Error Int_Conti nu<

Continue

Release .
DP_T_MidCall

_Alerting

i

Release

Wait_For
_Answer

Figure 4.53-2: Process CAMEL_MT_LEG1_GMSC (sheet 2)
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Process CAMEL_MT _LEG1 GMSC 3(5)
:7*7,& p?rééeéé h}ﬁeiél\h éé Eo 77777 T\ /* Signals to/from the left are to/from

' handle leg 1 in a CPH configuration. */ T the originating exchange; Signals to/from the right

L ___________ ‘ are to/from the gsmSSF unless otherwise stated. */

Wait_For_Clear,
DP_T_MidCall_Active

Int_Disconnec
Leg ack

No
Result=

Pass?

Yes

Release Int_Release Int_Disconngtt Int_Export Int MidCall
Call Leg Leg -
CAMEL_MT_ CAMEL_EXPOR[T
GMSC_DISC1 Release Release _LEG_MSC

DP_T_MidCall
_Active

DP_T_MidCall
_Active

Int_Error Int_ Co ntinu<

Continue

Release

Release

Wait_For
_Clear

Figure 4.53-3: Process CAMEL_MT_LEG1_GMSC (sheet 3)
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Process CAMEL_MT _LEG1 GMSC 4(5)
:7*7,& p?rééeéé h}ﬁeiél\h éé Eo 77777 T} [* Signals to/from the left are to/from

' handle leg 1 ina CPH configuration. */ | the originating exchange; Signals to/from the right

L ___________ ‘ are to/from the gsmSSF unless otherwise stated. */

DP_T_MidCall_Alerting

Int_Establish Int Connectfo
Temporary © Resource B

Connection ‘

AMEL_MT_CTR

O
O

AMEL_MT_ETC

Result?

Fail ELSE
Answer

Result :=
Answer

|
To SELF ‘L - 41Answer
|

Figure 4.53-4: Process CAMEL_MT_LEG1_GMSC (sheet 4)
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Process CAMEL_MT _LEG1 GMSC 5(5)
:7*7,& p?rééeéé h}ﬁeiél\h éé Eo 77777 T\ [* Signals to/from the left are to/from
' handle leg 1 in a CPH configuration. */ T the originating exchange; Signals to/from the right
L ___________ ‘ are to/from the gsmSSF unless otherwise stated. */

DP_T_MidCall_Active

Int_Establish Int_Connect,To_
Temporary < Resource
Connection

CAMEL_MT_ETC GAMEL_MT_CTR

)

Figure 4.53-5: Process CAMEL_MT_LEG1_GMSC (sheet 5)
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Procedure CAMEL_MT_RECONNECT_GMSC 1(7)
: 7*7A7pirc;c7eaaré iinitﬁeiél\;léé ;oil;aaak; ::1 T\ /* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ K the destination exchange. */
| |
,,,,,,,,,,,,,, .
. _ |OR_Set ORA|

! Parameters

I Obtain_Routeing_Address

See 3GPP TS 23.018 - - 1 1 (Called party address, Reference address,
OR, Own PLMN, Routeing address,
Destination address, Result)

Result?
Fail, Pass, Routeing
Aborted Forward Number
— Initial Addres Initial Addres:
Reéglitl - (Routeing > (Routeing >
Address) Address)

CAMEL_Store |
Destination
Address
(OR, False)

Wait_For_
ACM

Figure 4.54-1: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 1)
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Procedure CAMEL_MT_RECONNECT_GMSC 2(7)

| reconnection after leg 2 disconnect. */ K the destination exchange. */

Wait_For_
ACM

——

: /* A procedure in the GMSC to handle a T\ /* Signals to/from the right are to/from %

Address

Connect
Complete

CAMEL_Start
_TNRy

CAMEL_MT_
SC_ALERTING

/\Fail, Release
R

esult?

=

Reconnect
Answer

Wait_For
_Answer

Result :=
Fail

Answer

CAMEL_Stop
_TNRy

K

K

CAMEL_MT_
5MSC_ANSWER

o)
AJ

Reconnect Fail, Release

Result?

Set destination
address
parameter

Result := Result := Result :=
Reconnect Pass Fail

2

Figure 4.54-2: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 2)
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Procedure CAMEL_MT_RECONNECT_GMSC 3(7)
: 7*7A7pirc;c7eaaré iinitﬁeiél\;léé ;oil;aaak; ::1 T\ /* Signals to/from the right are to/from

| reconnection after leg 2 disconnect. */ K the destination exchange. */

| |

Wait_For_ACM,
Wait_For_Answer

Resume
Call
Handling

Resume call
= True

OR_Handle || - see 3GPP TS 23.079

_RCH !
2
. Result? Refuse
Fail Reconnect
Pass
Result := Result := Wait_For R
Fail Reconnect _ACM

X &

Figure 4.54-3: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 3)
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Procedure CAMEL_MT_RECONNECT_GMSC

| -
1/* A procedure in the GMSC to handle a 1
| reconnection after leg 2 disconnect. */

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. */

( | o | [ e
DP_T_MidCall_Alerting DP_?_ME Call_ Alerting

|
TNRy £~~~ “Internal Release
Expired !
Release
Yes >
No
CAMEL_MT_ CAMEL_MT_
GMSC_DISCH GMSC_DISC4
Yes Yes
Result = Result =
COW \Rec\onne .
No No
Result := Result :=
Fail Reconnect

Int_Release
Call

Release

Release cause

= No answer
from user?

Int_Disconnect
Leg

Release

Int_Disconnect
Leg ack

Result :=
Fail

X

Figure 4.54-4: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 4)
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Procedure CAMEL_MT_RECONNECT_GMSC 5(7)
: 7*7A7pirc;c7eaaré iinitﬁeiél\;léé ;oil;aaak; ::1 T\ /* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ T the destination exchange;

o _____________! Signals to/from the left are to/from
the gsmSSF. */

Wait_For_Answer,
DP_T_MidCall_Alerting

Int_Export Int_MidCall
Leg

Q

AMEL_EXPORT
_LEG_MSC

>
)

DP_T_MidCall
_Alerting
; Int_Continue Resume Call
Int_Error Int_Contmu% With Argument Answer Handling

Continue

Release

Wait_For_
Answer

Release

Result :=
Fail

Figure 4.54-5: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 5)

ETSI



3GPP TS 23.078 version 5.7.0 Release 5 194 ETSI TS 123 078 V5.7.0 (2004-03)

Procedure CAMEL_MT_RECONNECT_GMSC 6(7)
: 7*7A7pirc;c7eaaré iinitﬁeiél\;léé ;oil;aaak; ::1 T\ /* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ T the destination exchange;

o _____________! Signals to/from the left are to/from
the gsmSSF. */

DP_T_MidCall_Alerting

A

Int_Establish_ Int_Connect_To_
Temporary | Resource
Connection

CAMEL_MT_ETC CAMEL_MT_CTR

Result?
Fail ELSE
Answer

Result :=
Answer

””””” "
|

To SELF ‘L - 1Answer >
|

Figure 4.54-6: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 6)
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Procedure CAMEL_MT_RECONNECT_GMSC 7(7)
: 7*7A7pirc;c7eaaré iinitﬁeiél\;léé ;oil;aaak; ::1 T\ [* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ T the destination exchange;

o _____________! Signals to/from the left are to/from
the gsmSSF. */

DP_T_MidCall_Active

Int_Establish_ Int_Connect_To_
Temporary | Resource
Connection

CAMEL_MT_ETC CAMEL_MT_CTR

)

Figure 4.54-7: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 7)
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45.3.2 Retrieval of routeing information in the HLR

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

- 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_SII2_CDTI.

The procedure CAMEL_Provide Subscriber _Info is specified in subclause 4.5.9.
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Procedure CAMEL_HLR_INIT

'Procedure in the HLR to T;
handle a request for routeing
linformation for an MT call. |

-
|

No

No

CAMEL

No

1(2)

subscribe
Yes

Triggering critetia
tored?

Yes
Triggering critetia

No

[filled?

Yes

SUPP MNEL

Yes
supportedE€Sls

Yes

for€AMEL phase 4
sufficient?

CAMEL phase 3

Yes

ufficie
No

phase?2
Yes

Yes

CAMEL phase 2
sufficie
No
SUPP MNEL
phasel
Yes
CAMEL phase 1

Yes

sufficie

No

<

Result:=

pass

Figure 4.55-1: Procedure CAMEL_HLR_INIT (sheet 1)
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Procedure CAMEL_HLR_INIT 2(2)

r--—~>—~>"~>">"~" "7 °-" "= 777 -
; Procedureinthe HLR to 1%,
handle a request for routeing

linformation for an MT call. |

Default
ndling~
Continue Network

OoDB specific

Set negative Normal call Network specific
response: handling according handling I
Call Rarred to BGPP_TS 23.018 |
1
|
Result:= Result:= |
fail pass !
\ N2 !
|
|
|
|
|
|
|
|
1
77777777777777777777777777 o
The network specific handling !

shall include the result of the procedure
CAMEL_HLR_INIT (fail, pass)

Figure 4.55-2: Procedure CAMEL_HLR_INIT (sheet 2)
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Procedure CAMEL_CSI_Check HLR 1(2)
| I* This procedure in the HLR! "
1to perform the handling for a |
forwarded CAMEL call. */
CAMEL_T_CSI_
CHECK_HLR

AMEL_O_CS
CHECK_HLR

AMEL_D_CS
CHECK_HLR

Result:=
CSl active

Result:=
CSl not active

Figure 4.56-1: Procedure CAMEL_CSI_Check_HLR (sheet 1)
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Procedure CAMEL_O_CSI_CHECK_HLR 1(2)

,,,,,,,,,,,,,,,,,,,,,,, -
I

'the O-CSl and set the O-CSI i
| 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-CSI shall be sent to the GMSC without conditional triggering criteria for DP Collected infol.
If the check fails, DP Collected Info triggers shall not be sent to the GMSC.

Note 2:
The HLR shall not send O-CSI data to the GMSC if the GMSC does not support O-CSl or the CAMEL phase
indicated in CAMEL Capability Handling of O-CSI.

Figure 4.57-1: Procedure CAMEL_O_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_D_CSI_CHECK_HLR

,,,,,,,,,,,,,,,,,,,,,,, A
I\
'the D-CSI and set the D-CSI ‘
| parameter for SRI ack accordingly. */|

Set D-CSI
parameter

(see

ate 1)

0y

No

1(1)

Note 1:

The HLR shall not send D-CSI data to the GMSC if the GMSC does not support D-CSI or the CAMEL phas
indicated in CAMEL Capability Handling of D-CSI.

Figure 4.58-1: Procedure CAMEL_D_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL T _CS|_CHECK_HLR 1(2)
FProcedureinthe HLRto T
1 check the T-CSI and set the SRI ack |
perameter accordingly/

No

Yes

No

3

quested Domain
circuit switched

CAMEL Provide|
Subscriber
Info HLR

jC——

Set T-CS Result:=
parameter continue

Result:=
T-CSl active

Figure 4.59-1: Procedure CAMEL_T_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_CHECK_SII2_CDTI 1(1)
/¥ Procedure in the HLR or MSC to 1
| determine if the SII2 allows or disallows
tinvocation of Call Forwarding or Call |
Deflection. */ [

|
Lo - |

Yes Call Diversion Treatment
Indicator present in SlI2?
No
Call Diversion Treatment Yes
Indicator set to Call
Diversion allowed?
No
Result .= Result :=
Fail Pass
\

Figure 4.60-1: Procedure CAMEL_CHECK_SII2_CDTI (sheet 1)
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45.3.3 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.
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Procedure CAMEL_SET_SOA 1(1)

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

: Procedure in the VLR to set theg\ﬁ

|suppression of announcement |

lindicator as required for this call |

No
Suppression o Suppression o
announcemen announcemen
Pquire?:falep required:=true

)

Figure 4.61-1: 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-CS| 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 tones if 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_CSI_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.

454.1.1 Action of the VMSC in procedure CAMEL_MT_VMSC_Notify CF
The Forwarding reason is taken from the Complete Call information flow fromthe 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_Disconnect_Leg (Leg 2)

If the MSC receives Int_Disconnect_Leg (Leg 2) 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.
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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
present document. The playing of the received DTMF tones to the other partiesin the call segment is out of scope of the
present document.

4.5.4.1.4 Process CAMEL_T_CHANGE_OF_POSITION_MSC

The signasHANDOVER COMPLETE and HANDOVER PERFORMED are specified in 3GPP TS 48.008 [39].
Signals RELOCATION REQUEST ACKNOWLEDGE, LOCATION REPORT and LOCATION REPORTING
COMMAND are specified in 3GPP TS 25.413 [33].
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Procedure CAMEL_ICH_VLR 1(1)
w[/;:l'ih}sir;r(i)éeidiuirei iisiciaﬁeidi iﬁi ) T; /* Signals to/from the left
{ICH_VLR (in 3GPP TS 23.018) */, are to/from the MSC. */

| |

No

CAMEL_VT_CS$
|CHECK_VLR

19

Continue

CAMEL

Wait_for_
_SIFIC_2

Send Info For
Abort Incoming Call
Result:= Result:= Result:=
FAIL Pass Pass

Figure 4.62-1: Procedure CAMEL_ICH_VLR (sheet 1)
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Procedure CAMEL_O_CSI_CHECK_VLR

Procedure in the VLR to check T\ﬁ

ithe O-CSl and set the O-CSI |
| parameter for SIFIC ack accordingly.|

-
|

Set O-CSI
parameter

No

1(1)

Figure 4.63-1: Procedure CAMEL_O_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_D_CSI_CHECK_VLR

:r/* Procedure in the VLR to check T\ﬁ
the D-CSI and set the D-CSI |
' parameter for SIFIC ack accordingly. */

Set D-CSI
parameter

No

1(2)

Figure 4.64-1: Procedure CAMEL_D_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_VT_CSI_CHECK_VLR

i/* Procedure in the VLR to R
check the VT-CSI and set the SIFIC ack,
|

| parameter accordingly */ |

- Check basic service code criteria |
- Check VT-CSl in VMSC-B "

riteria
applicable~

1(2)

Set VT-CSI

parameter
Result:= Result:=
CCH continue

%

%

Figure 4.65-1: Procedure CAMEL_VT_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_ICH_MSC_INIT 1(5)
'I* Process in the VMSC-B
ito handle a

| terminating call request */

N
N
| the gsmSSF */
|
|

[* Signals to/from the right are to/fron%

set
CSI=VT-CsI

Int_Invoke
gsmSSF

wait_for_

gsmSSF_Invoked

Figure 4.66-1: Procedure CAMEL_ICH_MSC_INIT (sheet 1)
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Procedure CAMEL_ICH_MSC_INIT 2(5)
‘r/* Process in the VMSC-B
'to handle a

| terminating call request */

T\ﬁ /* Signals to/from the left are to/from
| the orginating exchange;
| signals to/from the right are to/from

the gsmSSF */

wait_for_
smSSF_Invoked

g

False Int_T_Exception

. DP_ ination_ Result:=
Attempt_Autdrized aborted

Int_Disconpect_
Leg (leg2)

Int_Disconnect_

g2_Disconnected

; Int_Continué_
Int_Cont|n< With_Arg u%rint

Le

Result :=
Legl only

Figure 4.66-2: Procedure CAMEL_ICH_MSC_INIT (sheet 2)
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Procedure CAMEL_ICH_MSC _INIT 3(5)

r-—--~-~~—~>">"~>~~"“~“"~"~"“~“"~ 7~ — o
| [

‘/* Process in the VMSC-B N [* Signals to/from the left are to/from
|
|

1to handle a the orginating exchange;
iterminating call request */ signals to/from the right are to/from
”””””””””” the gsmSSF;

DP Terminatio if not otherwise stated. */
_Attempt_

Int_Continue”_ )
_With_ Int_Continge Int_Connect
_Argument

Send_ACM_|| | Procedure defined
If_Required :in 3GPP TS 23.018

arameters with
eived information'

} ‘Modify call
re

Modify call
parameters | Calle
with received

information.
No
CAMEL _
_Modify_
_CUG_Infa
Set VT-CSI
suppression No &1
eceived |
incoming call?
- Yes
Result:= Modify call
MSRN parameters
with received
information
FTN:= )
Destination Routing  |Int_Exceptio
Address
Result:= Result:=
Reconnect fail

%

Figure 4.66-3: Procedure CAMEL_ICH_MSC_INIT (sheet 3)
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Procedure CAMEL_ICH_MSC_INIT 4(5)
:r/; EFoEééé iinitfilé {/li\/lis‘;c;l:%w‘\ﬁ * Signals to/from the left are to/ffrom
1to 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_Termination_Attempt_Authorised,

Leg2_Disconnected
Release Int_Disconpect_ ||+ ReleaséCall |Int_Error
Leg (legl)
Int_Disconn
Leg_ack
Int DP Default Call
T Abandop Handling = Continue
- = Call?

. Int_Continyé_
Int_cont|m< With_Arqun;int

Result:= Result:=
aborted Aborted

Figure 4.66-4: Procedure CAMEL_ICH_MSC_INIT (sheet 4)
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Procedure CAMEL_ICH_MSC_INIT 5(5)
‘r/; I5;070;3§s7 l;{tﬁé \7/17\/I7$7C37I:%T\ﬁ /* Signals to/from the right are to/from
'to handle a | the gsmSSF. */
|
|

| terminating call request */

DP_Termination_Attempt_Authorised,
DP_T_Not_Reachable,
Leg2_Disconnected

Int_Establish” Int_Conneet To_
Temporg Resource

Connection

CAMEL_MT_ETC CAMEL_MT_CJIR
No Yes
Result:=
fail

Figure 4.66-5: Procedure CAMEL_ICH_MSC_INIT (sheet 5)
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Procedure CAMEL_MT_VMSC_Notify CF 1(2)

'to notify the gsmSSF that to/from the VMSC;

1a call has encountered signals to/from the right are
conditional call forwarding */

' 1 to/from the gsmSSF
”””””””””” unless marked otherwise */

/* Procedure in the VMSC ', [* Signals to/from the left are
|
|
|

Result :=
Continue

Int_Continu
Release With_ <_ Int_Contin< Int_Conne< IggﬂReleas<
_Argument

Int DP_T_ CICI‘('\)" d'?f';,—
Abandon _CUG._Info
‘Modify call
DP_T_Abando parameters with
recdeived information' Release
[ |
. Int_Contin
Int 1] — —
nt_con |n< Wlth_Arguerﬁint
\ I e b
,,,,,,,,, . To process . _ |CF
To process . |CF MT_CF_MSC| cancelled
MT_CF_MSC' |cancelled
Release call Release call
resources resources
Result:= Result:= Result:= Result:=
Fail Continue Reconnect Fall

R ® 9 ® @ ®

Figure 4.67-1: Procedure CAMEL_MT_VMSC_Notify_CF (sheet 1)
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,,,,,,,,,,,,,,,,, -
I

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

.- - - - - - - ____T__

MT_CF_MSC!

-1
|
|
|

To process | _ |

Release

CF
cancelled

Release call
resources

Result:=
Fail

Procedure CAMEL_MT_VMSC_Notify CF

DP_T_CCF

Int_Error

Yes

2(2)

/* Signals to/from the left are
to/from the VMSC;

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

unless marked otherwise */

Default call handling =
continue call ?

Result:=
Continue

Figure 4.67-2: Procedure CAMEL_MT_VMSC_Notify_CF (sheet 2)
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Procedure CAMEL_ICH_LEG2_MSC 1(7)

wr/* A procedure in the MSC to /* Signals to/from the left are to/from the gsmSSF; %

o
I

' handle leg 2 of an active call. *ﬂ Signals to/from the right are to/from the BSS;
! ! unless otherwise stated. */

Int_MidCall |
Criteria_Regquest

Wait_For_ *
MidCall_Criteri

Int_MidcCall| 'C”‘T'V'.idca”—» i Int_MidCall Int_Cancel
Criteria ack riieria 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 4.68-1: Procedure CAMEL_ICH_LEG2_MSC (sheet 1)
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Procedure CAMEL_ICH_LEG2_MSC 2(7)

,,,,,,,,,,,,,,,,, -
I

wr/* A procedure inthe MSC to 1 /* Signals to/from the left are to/from the gsmSSF;
' handle leg 2 of an active call. */T Signals to/from the right are to/from the BSS;
unless otherwise stated. */

Wait_For_Clear,
DP_T_MidCall_Active

Release Int_Release Int_Disconnect
transaction Call Leg
N
4
CAMEL_MT_ Release Release
GMSC_DISC2 transaction transaction

Int_Disconnect_
Leg ack

o uul
,,,,,,,,,,,,,, .
|
See 3GPP TS 23.093 - - | CCBS_Check
! _Last_Call
,,,,,,,,,,,,,, .
To Subs_FSM L
See 3GPP TS 23.018 Call cleared

Figure 4.68-2: Procedure CAMEL_ICH_LEG2_MSC (sheet 2)
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Procedure CAMEL_ICH_LEG2 MSC 3(7)

thandle leg 2 of an active call. */ | (See 3GPP TS 23.018); Signals to/from the right are
| ! to/from the BSS; unless otherwise stated. */

/* Signals to/from the left are to/from the Subs_FSM %

Wait_For_Clear,
DP_T_MidCall_Active

Hold Retrieve ECT MPTY
Request Request request request

Hol Hold ECT MPTY
upported? upported? request request
No Yes Yes No
] Retrieve
reject _Request _Request reject
\ N N2 2

Hold Process_Hold <-- Process_Retrie
|
|
|
|
|
|
|
|
|

Figure 4.68-3: Procedure CAMEL_ICH_LEG2_MSC (sheet 3)
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Procedure CAMEL_ICH_LEG2_MSC 4(7)

wr/* A procedure inthe MSC to 1 /* Signals to/from the left are to/from the gsmSSF;
' handle leg 2 of an active call. */T Signals to/from the right are to/from BSS;
! ! unless otherwise stated. */

o
I

Wait_For_Clear, DP_T_MidCall
DP_T_MidCall_Active _Active
[ \ \
Int_Export ; ioh Int_Continue
Leg Int_MidCall Int_Continug With Argumnt Int_Error

‘ [N

Q

AMEL_EXPORT
_LEG_MSC

Release

Release
transaction

Int_gsmSSKk
_Instance

DP_T_MidCall_|
Active

' | To Process

' CAMEL_T_CHANGE_OF_POSITION_MSC

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

CAMEL_ICH _|
RECONNECT]
MSC

Reconnect

Wait_For
_Clear

Figure 4.68-4: Procedure CAMEL_ICH_LEG2_MSC (sheet 4)
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Procedure CAMEL_ICH_LEG2_MSC 5(7)

wr/* A procedure in the MSC to /* Signals to/from the left are to/from the gsmSSF; %

o
I

' handle leg 2 of an active call. *ﬂ Signals to/from the right are to/from BSS;
! ! unless otherwise stated. */

DP_T_MidCall_Active,
Wait_For_Clear

Interdigit Timeoutjw
is specified in |~
MidCall Criteria 1

Start Interdigit
Timer

,,,,,,,,,,, a ‘

Add Digit to
Digit String

CHECK_DIGIT||
STRING_MS(

Trigger Continue

Result?

Stop Interdigit Stop Interdigit
Timer Timer

It DP_T_
MidCall

Clear Digit Clear Digit
String String

2

MidCall
Active

Figure 4.68-5: Procedure CAMEL_ICH_LEG2_MSC (sheet 5)
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Procedure CAMEL_ICH_LEG2_MSC 6(7)

o
I

' handle leg 2 of an active call. *ﬂ Signals to/from the right are to/from BSS;
L o ________ ! unless otherwise stated. */

DP_T_MidCall_Active,
Wait_For_Clear

wr/* A procedure in the MSC to /* Signals to/from the left are to/from the gsmSSF; %

[ Interdigit
Internal © -~ 2 Timer
7777777777 ! expires
No start St
sent in MidCall
%r\r iteria?
Yes
. . Yes
Length of Digit String less
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 -
Active

Figure 4.68-6: Procedure CAMEL_ICH_LEG2_MSC (sheet 6)
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Procedure CAMEL_ICH_LEG2_MSC 7(7)
wr/; A;)rio;:t;diu;eiir; {hé ;\/Iisicita T\ /* Signals to/from the left are to/from the gsmSSF;
' handle leg 2 of an active call. */T Signals to/from the right are to/from BSS;
o ________ ‘ unless otherwise stated. */
DP_T_MidCall_Active

Int_Establish_ Int_Connect_To_

Temporary | Resource

Connection

CAMEL_MT_ETC CAMEL_MT_CTR

)

Figure 4.68-7: Procedure CAMEL_ICH_LEG2_MSC (sheet 7)
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Procedure CAMEL_ICH _LEG2 CF_MSC

A procedure in the MSC toT\ﬁ
thandle a forwarded leg 2 of |
an active call. */ !

|
=

Wait_For

[* Signals to/from the left are to/from the gsmSSF;
Signals to/from the right are to/from MT_CF_MSC;
unless otherwise stated. */

__Forward
Clear

Wait_For_Forward_Clear,
DP_T_MidCall_Active

Release Int_Disconngect Int_Release Int_Export Int MidCall
Leg Call Leg -
Release Release
CAMEL_MT_ CAMEL_EXPORTT DP_T_MidCall
GMSC_DISC2 ‘ _LEG_MSC Active
Int_Disconnect_
Leg ack
No N
Result = Result=
connect?” Pass
Yes
Yes
CAMEL_ICH_| :
RECONNECT DP—/Ia'i\f'/gjca"
MSC
Reconnect Fail Int Conti
Resuit? Int_Contin nt_Lontinu Int_Error
esu L Continu With Argument Mo
Pass
Wait_For
_Forward
Clear

Continue

Wait_For Release
_Forward

Clear Release

1(2)

Figure 4.69-1: Process CAMEL_ICH_LEG2_CF_MSC (sheet 1)
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Procedure CAMEL_ICH_LEG2 CF_MSC 2(2)
wr/; 7A7p;oicéc]u7rei in ;hieiMisici tE)T\ﬁ /* Signals to/from the left are to/from the gsmSSF;
' handle a forwarded leg 2 of ‘ Signals to/from the right are to/from MT_CF_MSC;
an active call. */ ! unless otherwise stated. */

|
L _____

DP_T_MidCall_Active

?éf;é?g;,s - Int_Connect_To_
Connection| Resource
CAMEL_MT_ETC CAMEL_MT_CTR

)

Figure 4.69-2: Process CAMEL_ICH_LEG2_CF_MSC (sheet 2)
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Process CAMEL_ICH_LEG1_MSC

:/* A process in the MSC to "

'handle 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. */

Store Legl
information

Active

egl status?

Set-up

Wait_For_
Answer

Wait_For_
Clear

Answer

| Send_Answer |

If_Required

Wait_For_
Clear

Wait_For_ Abort - 2ToVLR
Clear :
Wait_For_
Alerting
Alerting Connect

77777777777777 " N dNt k - - - - - - - - - - - - -=
! >en etworl |

See 3GPP TS 23.018 - - | Send_ACM_ Connect If |- - See 3GPP TS 23.018
‘ If_Required == ‘
| Required L

1(5)

Figure 4.70-1: Process CAMEL_ICH_LEG1_MSC (sheet 1)
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Process CAMEL_ICH_LEG1_MSC 2(5)

:7*7,6? ﬁrééeéé iinitr;eil\zsié {0 777777 T\ /*Signals to/from the left are to/from the GMSC;
' handle leg 1 of a CPH configuration. */T Signals to/from the right are to/from the gsmSSF;
unless otherwise stated. */

Wait_For_Alerting,
Wait_For_Answer,
DP_T_MidCall_Alerting
Release Int_Disco nn<L
Leg

CAMEL_MT_ Release

GMSC_DISC6
Int_Disconnec
Leg_ack

Release

Wait_For_Answer,
DP_T_MidCall_Alerting

A
I From gsmSSF DP_T_MidCall
_Alerting
,,,,,,,,,,

|

|

|

1

| .

o ; Int_Continu ;
M |nt_Cont|nu< Wiih Argum< Int_MidCall
Wait_For_

Answer

DP_T_MidCall
_Alerting

Figure 4.70-2: Process CAMEL_ICH_LEG1_MSC (sheet 2)
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Process CAMEL_ICH_LEG1 MSC 3(5)
:7*7,6? ﬁrééefsé iinitr;eil\zsié {0 777777 N /*Signals to/from the left are to/from the GMSC;
Signals to/from the right are to/from the gsmSSF;

'handle leg 1 of a CPH configuration. */ |
! unless otherwise stated. */

Wait_For_Clear,
DP_T_MidCall_Active

Int_Export Int_MidCall Int_Release Int_Disconng€t
Leg Call Leg

Release

CAMEL_EXPOR[T
"LEG.MSC Release Release

Result=
Pass?

CAMEL_MT_
GMSC_DISC]

Yes
DP_T_MidCall
Active
DP_T_MidCall DP_T_MidCall
_Active _Alerting

—

: Int_Continu
Int_Continu — Int_Error
- With Argumfa{ -

Int_Error

Continue

Release

Wait_For_ Release
Answer

Release

Release

Wait_For_
Clear

Figure 4.70-3: Process CAMEL_ICH_LEG1_MSC (sheet 3)
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Process CAMEL_ICH_LEG1 MSC 4(5)
:7*7,6? ﬁrééeéé iinitr;eil\zsié {0 777777 T} /*Signals to/from the left are to/from the GMSC;

' handle leg 1 of a CPH configuration. */ | Signals to/from the right are to/from the gsmSSF;
o _________ ! unless otherwise stated. */

DP_T_MidCall_Alerting

Int_Establish

Temporary Int_Connec B
Connection Resource
CAMEL_MT_ETC CAMEL_MT_CTR
\ \
Result?
ELSE Fail
Answer
Result :=
Answer

|
To SELF ‘L - 41Answer
|

Figure 4.70-4: Process CAMEL_ICH_LEG1_MSC (sheet 4)
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Process CAMEL_ICH_LEG1 MSC 5(5)

7777777777777777777777 N /*Signals to/from the left are to/from the GMSC; %

:/* A process in the MSC to Ly
' handle leg 1 of a CPH configuration. */ | Signals to/from the right are to/from the gsmSSF;
! unless otherwise stated. */

DP_T_MidCall_Active

Int_Establish Int Connectfo
Temporary < Resource B
Connection

CAMEL_MT_ETC CAMEL_MT_CTR

-

Figure 4.70-5: Process CAMEL_ICH_LEG1_MSC (sheet 5)
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Procedure CAMEL_ICH_RECONNECT_MSC 1(7)
wr/; 7A7p;oie;:(;d11r7eiir; t}l(; R/fsE{t& Hegnaliei T\ /* Signals to/from the right are to/from the VLR;

| a reconnection after leg 2 disconnect */ T Signals to/from the left are to/from the gsmSSF;
o ____________ unless otherwise stated. */

ed

Wait_For_

Reconnected
Call Result

Send Info Fo .
Inct%lﬁelease MT Reconnécted :_nt_Dlsconnect
= Call negative €g

response

Abort Int_ . Abort
Exception
\
Result := Fail Int_Disconngct
Leg ack
1 Result := Fail

Figure 4.71-1: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 1)
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Procedure CAMEL_ICH_RECONNECT_MSC 2(7)
wr/; 7A7p;oiez:e:d11r7eiir; t}l(; Ms&& Hegnaliei T\ /* Signals to/from the right are to/from the VLR;

| a reconnection after leg 2 disconnect */ T Signals to/from the left are to/from the gsmSSF;
o ____________ unless otherwise stated. */

Set
redirection
information

Activate_ ||
CF_Process !

No
CAMEL_MT_
GMSC_DISC4
. r--r-———~—~~-—"-—"“-"“~-" - -=-=-=
IAn('jt('jaI _ 1 To process MT_CF_MSC
ress ' (3GPP TS 23.018)
Message 1.
- W CAMEL_Store] |
RF;eCZLrJ]I:]é—C t Religlitl = Destination_
Address

\ (False[ True)

Wait_For_
Forward_ACM

Figure 4.71-2: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 2)
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Procedure CAMEL_ICH_RECONNECT_MSC 3(7)
wr/; 7A7p;oiez:e:d11r7eiir; t}l(; Ms&& Hegnaliei T\ /* Signals to/from the right are to/from
| a reconnection after leg 2 disconnect */ T the destination exchange;
[ Signals to/from the left are to/from
the process MT_CF_MSC;
unless otherwise stated. */
R
|
T From gsmSSF
R Wait_For_
! Forward_ACM
|
[ | [ \ |
|
Int_Disconnect | |Int_Release Address
| ct | nnect Rel
Leg < s Call Complete Connec elease
CAMEL_MT_ CAMEL_MT_
Release Release ISC_ALERTNG GMSC_DISC4
) Yes ~
Int_Disconnec 5 Result? Result =
Leg ack | ) connect?
| Fail, A Reconnect
! Rel nswer
} elease Pass No
,,,,,,,,, o
! .
L) Result := Wait_For_ Result := Result :=
To gsmSSF ! Fail orward_Answe Reconnect Fail

0y

X X

Figure 4.71-3: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 3)
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Procedure CAMEL_ICH_RECONNECT_MSC

/* A proecedure inthe MSC to handle 1 R
| a reconnection after leg 2 disconnect */

r o
| [

Wait_For_Forward_Answer,
DP_T_MidCall_Alerting

%

Int_Disconnect Int_Release
Leg Call
Release Release

. No
Int_Disconnect

Leg ack
\

Result :=
Fail

0y

Release

CAMEL_MT_
GMSC_DISC4

Result :=
"Reconnect?

Yes

Result :=
Reconnect

0y

Reconnect

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

Wait_For_
orward_Answe

Answer

CAMEL_MT_
MSC_ANSWE

o)

>
-
AJ

D|

Fail,
Release

4(7)

Result?
Pass
Result := Result :=
Pass Fail

X X

Figure 4.71-4: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 4)
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Procedure CAMEL_ICH_RECONNECT_MSC 5(7)
wr/; 7A7p;oie;:(;d11r7eiir; t}l(; R/fsE{t& Hegnaliei T\ /* Signals to/from the right are
| a reconnection after leg 2 disconnect */ T to/from the destination exchange;

L ___________/ signals to/from the left are
to/from the gsmSSF. */

Wait_For_Forward_Answer,
DP_T_MidCall_Alerting

Int_Export Int_MidCall
Leg

Q

AMEL_EXPORT
_LEG_MSC

>
)

DP_T_MidCall
_Alerting

: Int_Continue
Int_Error Int_Continu — Answer
- - % With Argument
Continue
Release
Release Wait_For_
orward_Answe|
Result :=
Fail

Figure 4.71-5: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 5)
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Procedure CAMEL_ICH_RECONNECT_MSC 6(7)
wr/; 7A7p;oie;:(;d11r7eiir; t}l(; R/fsE{t& Hegnaliei T\ /* Signals to/from the right are
| a reconnection after leg 2 disconnect */ T to/from the destination exchange;

L e e ______/ signals to/from the left are
to/from the gsmSSF. */

DP_T_MidCall_Alerting

Int_Establish_
Temporary |
Connection

Int_Connect_To_
Resource

O

AMEL_MT_ETC

&)

AMEL_MT_CTR

Result?

ELSE Fail
Answer

Result :=
Answer

|
To SELF ‘L - q1Answer
|

Figure 4.71-6: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 6)
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Procedure CAMEL_ICH_RECONNECT_MSC 7(7)
wr/; 7A7p;oie;:(;d11r7eiir; t}l(; R/fsE{t& Hegnaliei T\ /* Signals to/from the right are
| a reconnection after leg 2 disconnect */ T to/from the destination exchange;

L e e ______/ signals to/from the left are
to/from the gsmSSF. */

DP_T_MidCall_Active

Int_Establish_ Int_Connect_To_
Temporary | Resource
Connection

CAMEL_MT_ETC CAMEL_MT_CTR

)

Figure 4.71-7: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 7)
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Process CAMEL_T_CHANGE_OF_POSITION_MSC 1(2)

;r/; ﬁo?egg iinitflé MSE tioit;e;nis{eir ) T; /* Signals to/from left are to/from the process

i location information to the gsmSSF */, CAMEL_CHANGE_OF_POSITION_MSC;
,,,,,,,,,,,,,,,,,,,,,,,,,, ! signals to/from the right are to/from the gsmSSF,
unless otherwise stated. */

Int_Invoke
T_C_hange

0]
(Moni

. Other
onitor

Mode

Int_Invoke

Int_Continde T_Change

of_

|

REPORTING . : "
CONTROL Request type:="change of service area

Position_

Monitoring
Idle

Int_gsmSSF___ | From Procedure
_Instance 'CAMEL_ICH_LEG2_MSC
Store new
gsmSSF
instance

Position_
Monitoring

Figure 4.72-1: Process CAMEL_T_CHANGE_OF_POSITION_MSC (sheet 1)
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Process CAMEL_T_CHANGE_OF_POSITION_MSC 2(2)

:r/* Process in the MSC to transfer 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,
HANDOVER_PERFORMED

Position_

Monitoring

RELOCATION Int_Invoke
LOCATION — —
- R(é(P:ORg - REQUEST_ — T_Change‘Of _
ACKNOWILEDGE Pasition MSG.
parent")

Obtain current

-
|
|
|
|
|
|
|
| ,
| position S
|
|
|
LOCATION LOCATION
"|Int_ T _Ch — Int. T Ch —
" |Of Postton - <_REPORTNG_ |Gt pisiton REPORTING - -
! - | C%NTROL - ONTRO |
| |
1 | |
S | |
| ! .. |
-~~~ From RNC | Position_ Idle |
‘ | Monitoring |
—————————— | |
S |
| ' ToRNC |
" 'Request typee= T TTTTTTTTTTTT oo
KD |

I"change of service area" To RNC :L
|

Figure 4.72-2: 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-CSl| and/or D-CSI parameter in the Send Info For Incoming Call ack information flow if
the call isto be forwarded and O-CS| and/or D-CSl 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)
wr/; E’;&cééé iinitFlé Q/LiRit(i) 77777777 T} Y /* Signals to/from the left

‘handle a request for information | are to/from the MSC. */

1for a reconnected incoming (MT) call */

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

CGAMEL_O_CSl_
||CHECK_VLR
GAMEL_D_CSL_
||CHECK_VLR
Send Info For MT Send Info For MT
Reconnected Reconnected
Call negative Callack
response

-

Figure 4.73-1: Process Reconnected_MT_Call_VLR (sheet 1)

ETSI



3GPP TS 23.078 version 5.7.0 Release 5 244 ETSI TS 123 078 V5.7.0 (2004-03)

45.5 Handling of forwarded calls

The handling of forwarded callsin the GMSC or the terminating VMSC 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 | SUP parameters (for mapping see 3GPP
TS29.078[36]). Call parameters which are not included in the Int_Continue_With_Argument signal are unchanged.

Signalling limitations or regul atory requirements may require the Calling Partys Category, Generic Number, Original
Called 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 [36]. Call parameters which are not included in the Int_Connect signal are unchanged.

As a network 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 regul atory requirements may require the Calling Partys Category, Generic Number, Original
Called 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_Disconnect_Leg (Leg 2)

If the MSC receives Int_Disconnect_Leg (Leg 2) 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.

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 | SUP Connect Message then the
MSC relays the destination address to the gsmSSF in the Int_DP_O_Answer signa.
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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 always 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).
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Procedure CAMEL_Check ORLCF_VMSC

o

5/* Procedure in the VMSC to check which CSlis'*
have to be included in RCH for Optimal
| Routeing of Late Forwarded calls*/

If No O-CSl or D-CSlis

1(2)

Notes

1. When CAMEL Capability
handling is not present in O-CSl,

itis assumed to be CAMEL Phase 1.
2. When GMSC Supported

CAMEL Phases was not received
from HLR (in PRN), it is assumed

to be CAMEL Phase 1.

by GMSC, then Forwarding ,
shall be done in the VMSC. :
(note 1, 2) |

present in VLR, then non- H No
CAMEL ORLCF shallbe | v__-___ ( I
invoked. | present in VMSC?
,,,,,,,,,,,,,,,,,, |
If the required CAMEL | Reque EL No
Phases are not supported  ~ ~phase at

This check is needed only if
CAMEL Phase 4 is requested.
The supported CAMEL Phase 4
CSils in GMSC, is indicated in
“Offered CAMEL4 CSils in
Interrogating node”, in MAP
PRN from HLR.

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 !

in RCH. [

inclusion in RCH

in RCH)'

" |'Mark DP Collected_Info for

(no criteria shall be included

DP Route Select Failure,
if available, shall be |
included in RCH. |

rAJ

_Failure for inclusion in R

‘Mark DP Route_Select_

CH'

Result := VMSCCF

Py

esult := ORLC

Figure 4.74-1: Procedure CAMEL_Check_ORLCF_VMSC (sheet 1)
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Procedure CAMEL_Check ORLCF_VMSC 2(2)

wr/* Procedure inthe VMSC to check which CSls T\
thave to be included in RCH for Optimal
'Routeing of Late Forwarded calls*/

- - ______ |

D-CS|, if available, shall | _
be included in RCH !

'Mark D-CSI for
nclusion in RCH

Reult := ORLCF

Figure 4.74-2: Procedure CAMEL_Check_ORLCF_VMSC (sheet 2)
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Procedure CAMEL_CF_Dialled_Services 1(2)
rPirc;cieid[J ;eiir} iﬁé l\illisat(i)i N T\ﬁ [* Signals to/from the left are

| process CAMEL dialled services, to/from the origination Exchange. *

| for forwarded calls |

CAMEL _
SDS_CF_INIT]

}

Fail Abort

Result?

CAMEL_

NDS_CF_INIT]

Fail/\Abort

Result?

Pass CAMEL_OCH||
MSC_DISC4
Result:= Result:= Result:=
Fall Pass Abort

-

Figure 4.75-1: Procedure CAMEL_CF_Dialled_Services (sheet 1)
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Procedure CAMEL_CF_MSC_INIT 1(4)

/* Procedure in the MSC toT\

! *

| handle a forwarded call */ /* Signals to/from the left are to/from
””””””””””” the process MT_GMSC / ICH_MSC;
signals to/from the right are to/from
the process gsmSSF if not
otherwise stated. */

[
|

No

Result:=
pass

Call forwarding or
Call Deflection

Result :=
pass

Wait_For_
_gsmSSF_

Int_Error Int_gsmSS led
Invoked
Release Answer Received := Int_O_Exception
False
Result:= Int_IﬁP_ Result:=
fail _ﬁ?oecwd_ cancelled

DP_
_Collected_
N10

Figure 4.76-1: Procedure CAMEL_CF_MSC_INIT (sheet 1)

Figure 4.76-2: Procedure CAMEL_CF_MSC_INIT (sheet 2)
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Procedure CAMEL_CF_MSC _INIT 3(4)
‘[/7*7Pir(7)(;eid7u;ei iinitf;ei li\/li":‘:CZiti()T\ﬁ /* Signals to/from the right are to/from
the gsmSSF if not otherwise stated. */

'handle a forwarded call */
|

C El?P_ d DP_Collected_Info,
oo Leg2_Disconnected

Int_Disconpect_ Int_Establish” Int_Connegt To_
Temporar Resource

Leg (leg2) Caonnection

Int_Disconnect
Leg_ack

CAMEL_CF_ETC CAMEL_CF _CTR

\
ed
Int_Contin< Int_Contin{ %

Le

With_Argument

No Yes

Result:=
fail

Result :=
Legl_only ( ) @

Figure 4.76-3: Procedure CAMEL_CF_MSC_INIT (sheet 3)
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Procedure CAMEL_CF_MSC_INIT
'+ Procedure in the MSC to 1
‘handle a forwarded call */ |
|

[
|

Leg2_Disconnected

DFé_CoIIected_Iafo,

Release

Int_DP_O_Abandon

)P_O_Abandon

4(4)

/* 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_contim<

Int_Continué_
With_Argument

K

K

Result:=
fail

Figure 4.76-4: Procedure CAMEL_CF_MSC_INIT (sheet 4)
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Procedure CAMEL_SDS_CF_INIT 1(3)

'/ Procedure in the Mis.icft;)ipfga;fforfrr?g | [* Signals to/from the left are

' CAMEL handling for a subscribed to/from parent process; signals to/from the right are
| Dialled Service */ to/from the gsmSSF. */

Result=
Pass

Allocate Call
Reference Number

k
K

Store Original
Call Parameters

Int_Invoke "

Wait_for_
smSSF_Invoked
Int_gsmSSF_ CF
Invoked cancelled

Int._ DP_
Analysed

g

Int_O_Exception

DP_ Result:=
Analysed_ Abort
Info

Figure 4.77-1: Procedure CAMEL_SDS_CF_INIT (sheet 1)
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Procedure CAMEL_SDS_CF_INIT

I+ Procedure in the MSC to perform

| CAMEL handling for a subscribed
| Dialled Service */

2(3)

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

Int_Error

Int_Release”
Call

CF
|nt_Conn9< cancelled

No
‘Modify call Int DP O
arameters witf Abandon
Result:= Result:= Result:= Result:=
Fall Pass Pass Abort

Figure 4.77-2: Procedure CAMEL_SDS_CF_INIT (sheet 2)
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Procedure CAMEL_SDS_CF_INIT 3(3)
:[/7* b}acge}iil;ei in EH(; l(/lis.at;)ip;a;fiorirr?t 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

Cannection

CAMEL_CF_ETC CAMEL_CF_CTR
\
No Yes
Result:=
fail

P_Analysed
_Info

Figure 4.77-3: Procedure CAMEL_SDS_CF_INIT (sheet 3)
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Procedure CAMEL_NDS CF_INIT 1(3)
[ /:‘ Er(;(;eid[lrieila iﬁé MéEté 7p;a;f(73r7mi o T\ﬁ /* Signals to/from the left

| 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

2
K

Store Original
Call Parameters

Int_Invoke_

Wait_for_
smSSF_Invoked

g

Int_gsmSSF_ CF
Invoked cancelled

Int_DP_ _
Analysed_ Int_O_Exception

Infa
)

DP_ Result:=
Analysed_ Abort
Info

Figure 4.78-1: Procedure CAMEL_NDS_CF_INIT (sheet 1)
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Procedure CAMEL_NDS CF_INIT

‘/* Procedure in the MSC to perform
| CAMEL handling for a network
| Dialled Service for mobile originated calls */, |

DP_
Analysed_
N1

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

Result:=
Fail

Result:=
Pass

CF
Int_Conne< cancelled

Int DP_O_
Abandon

Result:=
Abort

Figure 4.78-2: Procedure CAMEL_NDS_CF_INIT (sheet 2)
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Procedure CAMEL_NDS CF_INIT 3(3)
! /:‘ Er(;cieid[lrieila Eﬁé Méfcfté 7p;a;f(73r7rr; o [* Signals to/from the right are to/from
the gsmSSF if not otherwise stated. */

| CAMEL handling for a network
| Dialled Service for mobile originated calls */, |

DP_Analysed_Info
Int_Establish” Int_Connect To_
Tempora Resource

Connection

AMEL_CF_CTR

CAMEL_CF_ETC C

e

No Yes

P_Analysed
_Info

Figure 4.78-3: Procedure CAMEL_NDS_CF_INIT (sheet 3)
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Procedure CAMEL_CF_MSC_ALERTING 1(3)
D*i F;raée}iar;}r{ tﬁé Méé}é He;nalé T\ /* Signals to/from the left

| a fowarded call */ T are to/from the process

L _______ ! MT_GMSC / ICH_MSC;

signals to/from the right

N are to/from the terminating
o @ exchange. */

Yes

Result:= Int DP_O N
— = - -to the gsmSSF
pass Term_Seized ! 9

| |
Hfrom the DP_O_Term_Seized Internal =q
| ;gsmSSF : ‘
A 1
[ \ ! \ \ \ | !
| |
‘ - TNR ‘
Answer Int_Release<- — > {Int_continu Release Release Ny -—-
expired
Resuit=: Release Int._ DP_O_Abandon Release
Answer
Result=: Result:=
release pass
NE ‘ DP_O_Abando
Int_Continug/ : CAMEL_OCH_ CAMEL_OCH_
With_Argurr‘:Q 'nt—cont'”u< MSC1 MSC2
[ |

Release

Fail Reconnect
Result?

Continue,
Release

Result:= Result:= Result:=
fail release reconnect

Figure 4.79-1: Procedure CAMEL_CF_MSC_ALERTING (sheet 1)
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Procedure CAMEL_CF_MSC_ALERTING 2(3)
D*i F;raée}iar;}r{ t;u; Méé}é He;nalé T\ /* Signals to/from the left
| a fowarded call */ T are to/from the process

Lo __________ ‘ MT_GMSC /ICH_MSC;

signals to/from the right
are to/from the terminating
exchange. */

DP_O_Term_Seized

Int_Error A
|
|
1

No ) :
Default call handling = |
continue call ? :
Yes l
1
Release |
|
|
1
|
Result:= Resut= |  ___________ o
release Pass L
‘ N From the gsmSSF - -
|

Figure 4.79-2: Procedure CAMEL_CF_MSC_ALERTING (sheet 2)
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Procedure CAMEL_CF_MSC_ALERTING 3(3)
D*i F;raée}iar;}r{ t;u; Méé}é He;nalé T\ /* Signals to/from the left
| a fowarded call */ T are to/from the process

Lo __________ ‘ MT_GMSC /ICH_MSC;

signals to/from the right
are to/from the terminating
exchange. */

( )— DP_O_Term_Seized
R
|
e e >r - From gsmSSF
| |
| o __
H | |
ll[léﬁllfstabhsh - Int_Connect/To_ |
porary_ Resource
Connection
CAMEL_CF_ETIC CAMEL_CF_CTR

Result?
Fail ELSE
Answer

Result := Result :=
fail Answer

Figure 4.79-3: Procedure CAMEL_CF_MSC_ALERTING (sheet 3)
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Procedure CAMEL_CF_MSC_ANSWER

o

wF/* Procedure in the MSC to handle

‘ R /* Signals to/from the left
1a fowarded call */ | are to/from the process
L ! MT_GMSC / ICH_MSC;
signals to/from the right
are to/from the terminating
exchange. */
No
e
|
Result=pass - -'to the gsmSSF
|
Answer Received| :=
True
e
| from the
-
" gsmSSF DP_O_Answel
: ,,,,,,,,,,
; \ \
|
Int_Releasé- — <~ - - Int_continu< Release Release
CAMEL_OCH_MS$C CAMEL_OCH_MS$C
Release DISC_1 DISC_2
Result:= —
release Result:=pass CAM
2 |

Release

1(3)

Answer Received|:=
False
Result:=fail Result:= Result:=
release reconnect

Figure 4.80-1: Procedure CAMEL_CF_MSC_ANSWER (sheet 1)
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Procedure CAMEL_CF_MSC_ANSWER 2(3)

'+ Procedure in the MSC to handle! .

‘ /* Signals to/from the left
1a 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_Answel

Int_Continyé__
Int_Error With_Argument |
|
l
|
No Default call handling = |
continue call ? !
Yes |
l
Release |
|
|
l
|
Result:= Result="| !
a1
release Pass o
‘ N From the gsmSSF -
|

Figure 4.80-2: Procedure CAMEL_CF_MSC_ANSWER (sheet 2)
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Procedure CAMEL_CF _MSC_ANSWER 3(3)

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

:F/* Procedure in the MSC to handlew)ﬁ

1a fowarded call */ |

< )— DP_O_Answer

Int_Establish”_ Int_Conneg¢t” To_
Temporary Resource
Connection

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

CAMEL _CF ETC CAMEL _CF CTR
\ \
No Yes
Result:=
fail

-

Figure 4.80-3: Procedure CAMEL_CF_MSC_ANSWER (sheet 3)
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Procedure CAMEL_CF _ETC 1(4)
:7*7P7rc;c;atlr¢; iinithieil\ﬁsié T\ * Signals to/from the left are to/from
1to handle a temporary T the process MT_GMSC / ICH_MSC;
connection */ ! signals to/from the right are
ST ! to/from the gsmSSF;

if not otherwise stated. */
'ToCAMEL_
Initial _ 0 eAMEL
Assisting_MSC
Address ‘ or SRE

Send_ACM_
If_Required

Wait_For_
Assisting_ ACM

L_ j Procedure defined
! in 3GPP TS 23.018

Release
Answer
eceive
True
Int TC_
Released
fee
1'To CAMEL _
Release - Assisting_MSC
ror SRF
R
|
Release - J‘ To SELF
|
Result :=
pass

False

Int_ DP_O_Aba

DP_O_Abando

From CAMEL_
Release < - - - - Assisting_MSC
lor SRF
Int_ ETC_Faile
don Result:=
pass

r
|

Int_continue<

Release -

Result:=
fail

2

-

1To CAMEL_
~ 7 Assisting_MSC
ror SRF

Figure 4.81-1: Procedure CAMEL_CF_ETC (sheet 1)
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Procedure CAMEL_CF_ETC 2(4)

:/* Procedure inthe MSC T\ [* 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 CAMEL_Assisting_MSC or SRF. */

Wait_For_

Assisting_ACM

Address
Complete

Wait_For_
Assisting_
Answer

Connect

Answer

othwa
ugh connectign
No No I [

Yes
e
Send_Answer | Send_ACM_ || _ | Procedure defined bend_Network]
Required

\ N L |

Int_Temporary
Connection
Established

" |["1f_Required If_Required /in 3GPP TS 23.018 Progress Connect If_ =~~~
|
|
|
|
|
|
|
|
|
|
|
|
|

Temporary_
Connection_
Established

Procedure defined
in3GPP TS 23.018 !

ArAJ

in3GPP TS 23.018

! j Procedure defined
|
|

Figure 4.81-2: Procedure CAMEL_CF_ETC (sheet 2)
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Procedure CAMEL_CF _ETC 3(4)
:7*7P7rc;c;atlr¢; iinithieil\ﬁsié T\ﬁ * Signals to/from the left are to/from
1to handle a temporary ‘ the process MT_GMSC / ICH_MSC;
rconnection */ ! signals to/from the right are
ST ! to/from the gsmSSF;
if not otherwise stated. */
Temporary_Connection_Established
Wait_For_Assisting_Answer
fee
From CAMEL_ Int_Disconne:
Release Release < - - - - Assisting_MSC Forward_
lor SRF Connection
Int TC_
Released Released
false
ToCAMEL_ |
— o _ |
RS;:';'_ Assisting_MSC |~ |Release
Int_ TC_ Int DP_O_ or SRF !
Released Abandon -~ | 77777707
Result:=
pass
DP_O_Abando
e
1'To CAMEL_
Release - - Assisting_MSC
lor SRF
R
|
Release -+ To SELF
|
Result :=
pass

Figure 4.81-3: Procedure CAMEL_CF_ETC (sheet 3)
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Procedure CAMEL_CF _ETC

:/* Procedure inthe MSC T\
1to handle a temporary
connection */

|
Lo

4(4)

/* 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. */

Temporary_Connection_Established,
Wait_For_Assisting_ACM,
Wait_For_Assisting_Answer

Release

Int TC_
Released

Release

Release

Result :=
pass

ror SRF

Fmmm—————— =

1To CAMEL_
" Assisting_MSC

Answer

Connect

2 |

Int TC_
Released

Fmmm -

iTo CAMEL_
- Assisting_MSC
or SRF

|
=

Release

Result:=
Answer

Figure 4.81-4: Procedure CAMEL_CF_ETC (sheet 4)
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Procedure CAMEL_CF_CTR 1(5)
i?*ilgriozzécit;r;a 7in7t7h;a7l\/7lsié - T\ﬁ /* Signals to/from the left are

1to 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. */

mmm e
Int_Invoke_ ™\ _ |
SRE :To SRF
Await_ SRF_
_Initialisation
- - - - - -~ - - - - - -~
Int_ SRF | |
— =/ __ Int SRF_ /|
Co.nnectlo :from SRF Connected :from SRF

Connect SRF t¢
the call

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

roughs

onnectio

required? Yes

No

e
Send_Network | ]
p — +~ ___ Procedure defined
Int_ CTR_Failzd Connect_If_ 'in 3GPP TS 23.018
required L
Result:= Int_SRF_Connected
pass

Figure 4.82-1: Procedure CAMEL_CF_CTR (sheet 1)
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Procedure CAMEL_CF_CTR 2(5)
/¥ Procedure inthe MSC T\ﬁ /* Signals to/from the left are

1to handle a Connect To Resource , to/from the process MT_GMSC / ICH_MSC;
roperation */ [ signals to/from the right are to/from

CTTT T ’ the gsmSSF if not otherwise stated. */

Release (-~~~ - From SRF

I Connection

CAMEL_Disconnec
Int_SRF_Relegsed CTR_SRF

-
|

True
Answer
Received

False

Int DP_O_
Abandon
/* legID */

Result:= CAMEL_Disconng
pass CTR_SRF

o
lr—w

|
To SELF ‘L - 1Release
|

. Int_Continue/
Int_ SRF_Relegsed Int_cont|nu< With A rgurrg

D
Result := W i ¢

it_For_Disconnect_
pass Farward_Connection

Int_Disconng€t_
Forward_Cohnection

CAMEL_Disconnect
CTR_SRF

Int_SRF_Relegsed

Result :=
Fail

8

Figure 4.82-2: Procedure CAMEL_CF_CTR (sheet 2)
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Procedure CAMEL_CF_CTR

i/* Procedure in the MSC T;
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 SRF. */

Int_Play
Announce!

Int_Specia
Ressource

Int_Play rtaprgn?lpt—t Int_Speciali2ed
Announcement na_tofiect_ Ressource_Report
Uier_lnformatlon

lized_
 Report

Int_Prompt_
And_Colle

Int_Prompt>
And_Collect

ation ack

Relay

Figure 4.82-3: Procedure CAMEL_CF_CTR (sheet 3)
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Procedure CAMEL_CF_CTR 4(5)
17*}»}6&38&& iinEHeiMéé S T\ /* Signals to/from the left are

1to handle a Connect To ResourceT to/from the process MT_GMSC / ICH_MSC;
roperation */ ! signals to/from the right are to/from

ST T ' the gsmSSF if not otherwise stated. */

AW%it_SRF_InitiaIis%tion

True False

CAMEL_Disconnect_
CTR_SRF

Int_SRF_Relegsed

777777777 "
| .
: Int_Continu
T ELF ~ - +Rel Int ntin — —
0S : elease ' conti u< With, Argurrﬁ

MEL_Disconnect

Result := C
pass CTR_SRF

I

Int_ SRF_Relegsed

Result :=
Fail

Figure 4.82-4: Procedure CAMEL_CF_CTR (sheet 4)
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Procedure CAMEL_CF_CTR 5(5)
17*}»}6&38&& iinEHeiMéé S T\ /* Signals to/from the left are

1to handle a Connect To ResourceT to/from the process MT_GMSC / ICH_MSC;
roperation */ ! signals to/from the right are to/from

ST T ' the gsmSSF if not otherwise stated. */

Relay,
Await_SRF _Initialisation

| .
N __________2 _ From outgoing leg.
f x r ISUP
| | I e e - - - - - - - -
| | |
1 1 1
| | |
Release -—- Answer -—- Connect -—-
\
CAMEL_Disconnect_ CAMEL_Disconnect_
CTR_SRF CTR_SRF
Int_SRF_Relegsed Int_ SRF_Relegsed
””””” a
! —
To SELF L - 1Release Result :=
: Answer
Result :=
pass

Figure 4.82-5: Procedure CAMEL_CF_CTR (sheet 5)
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Procedure CAMEL_MT_CF_LEG1_MSC 1(6)
/* A procedure inthe MSCto 1 °
'handle leg 1 of a forwarded call. %

i
|

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

Active

egl_status?

Set-up

Wait_For Perform cal
_Clear forwarding ack
Wait_For_
IAM

Initial CF
Address cancelled

Wait_For_ CAMEL_OCH |
ACM MSC_DISC4

Figure 4.83-1: Procedure CAMEL_MT_CF_LEG1 _MSC (sheet 1)
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Procedure CAMEL_MT_CF_LEG1_MSC 2(6)
w[/i*inpirc;cieaLIré |7nithie7M7$7CE tioi ) T\ /* Signals to/from the left are to/from
' handle leg 1 of a forwarded call. */T the parent process; Signals to/from

L] the right are to from the gsmSSF;
unless otherwise stated. */

Wait_For_
ACM

Address Connect
Complete

Address Connect

Complete

Wait_For_ Wait_For_

Answer Clear
Answer

Answer

Wait_For_
Clear

Figure 4.83-2: Procedure CAMEL_MT_CF_LEG1 _MSC (sheet 2)
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Procedure CAMEL_MT_CF_LEG1_MSC 3(6)
w[/i*inpirc;cieaLIré |7nithie7M7$7CE tioi ) T\ /* Signals to/from the left are to/from
' handle leg 1 of a forwarded call. */T the parent process; Signals to/from

L] the right are to from the gsmSSF;
unless otherwise stated. */

Wait_For_ACM,
Wait_For_Answer,
DP_O_MidCall_Alerting

Release Int_DisconngCt_ Int_Release
Leg Call

CAMEL_OCH_|

MS C_ISI o Release Release

Int_Disconnec
Leg_ack

DP_O_MidCall Wait_For_Answer,

DP_O_MidCall_Alerting

_Alerting

: Int_Continu
Int ntini — Int_Error
_Co |u< WithArgumi —=ro

Int_MidCall

Continue

DP_O_MidCall
_Alerting

Release

Release

Wait_For_
Answer

Figure 4.83-3: Procedure CAMEL_MT_CF_LEG1 _MSC (sheet 3)
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Procedure CAMEL_MT_CF_LEG1_MSC 4(6)
w[/i*inpirc;cieaLIré |7nithie7M7$7CE tioi ) T\ /* Signals to/from the left are to/from
' handle leg 1 of a forwarded call. */T the parent process; Signals to/from

L] the right are to from the gsmSSF;
unless otherwise stated. */

Wait_For_Clear,
DP_O_MidCall_Active

Release Int_Release Int_Disconnect Int_Export Int_Midcall
Call Leg Leg
CAMEL_OCH_| CAMEL_EXPOR[T
MSC_DISC1 Release Release "LEG MSC
\
Int_Disconnec
Leg ack
No
Result=
i 3 Pass?
Yes
P_O_MidCall
_Active
DP_O_MidCall
_Active
[ \
: Int_Continu
Int t — Int_E
nt_Con |nu< With Argumi nt_Error

Continue

Release

Release

Wait_For_
Clear

Figure 4.83-4: Procedure CAMEL_MT_CF_LEG1 _MSC (sheet 4)
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Procedure CAMEL_MT_CF_LEG1_MSC 5(6)
' /* A procedure inthe MSC to B /* Signals to/from the left are to/from

/* A procedure in the MSC to o
' handle leg 1 of a forwarded call. */ | the parent process; Signals to/from
the right are to from the gsmSSF;

7777777777777777777777 unless otherwise stated. */

DP_O_MidCall_Alerting

Int_Establish Int_Connectfo_
Temporary < Resource
Connection
CAMEL_CF_ETIC CAMEL_CF_CTR
\ \
Result?
ELSE Fail
Answer
Result :=
Answer
””””” "

|
To SELF ‘L - 1Answer
| g %

Figure 4.83-5: Procedure CAMEL_MT_CF_LEG1 _MSC (sheet 5)
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Procedure CAMEL_MT_CF_LEG1_MSC 6(6)
w[/i*inpirc;cieaLIré |7nithie7M7$7CE tioi ) T\ /* Signals to/from the left are to/from
' handle leg 1 of a forwarded call. */T the parent process; Signals to/from

L] the right are to from the gsmSSF;
unless otherwise stated. */

DP_O_MidCall_Active

Int_Establish
Temporary S
Connection

P
O
&
AT

PAMEL_CF_ETC

AMEL_CF_CTk

Figure 4.83-6: Procedure CAMEL_MT_CF_LEG1_MSC (sheet 6)
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Process CAMEL_MT_CF_LEG2_MSC 1(2)

w[/i*inpirc;ciegsiiriw ;h:a 7M787C7t67 o T\ /* Signals to/from the left are to/from the gsmSSF;
' handle leg 2 of a forwarded call. */T Signals to/from the right are to/from the destination
exchange; unless otherwise s