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Foreword

This Technical Specification (TS) has been produced by the ETSI 39 Generation Partnership Project (3GPP).
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Modal verbs terminology
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Foreword
This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

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

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

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

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

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

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

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

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

The fourth phase of the CAMEL feature supports, in addition to the third phase of the CAMEL.:
- Interactions with Optimal Routing;
- Cdl Party Handling;
- DTMF Mid call procedure for Mobile Originated and Mobile Terminating calls;
- Inclusion of flexible tone injection;
- 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;
- Criteriafor the provision of location information during ongoing call;
- Enhanced Didlled Services;
- Enhancement to Establish Temporary Connection;
- CAMEL control of trunk originated calls.

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 areinvoked. It is possible for the HPLMN to instruct the VPLMN
or IPLMN to interact with a gsmSCF which is controlled by the HPLMN.

The specification of operator specific servicesis outside the scope of the present document.
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1.1 Support of partial implementation of CAMEL phase 4

A functional 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, afunctiona entity shall have the ability to trigger on any initial service event possible for that CSl.

If aVMSC or GMSC supports any of the CAMEL phase 4 circuit switched CSIs (O-CSl, D-CSI, T-CSl or VT-CSl),
then the gsmSCF is informed 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 in a VM SC 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 CSls 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 CSls 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
inthe IF the CAMEL phase 4 functionalities offered to the gsmSCF.

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

111 CAMEL Phase 4 CSls
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 phase 4 T-CSl;
- CAMEL phase4 VT-CSI;
- CAMEL phase4 MT-SMS-CSl;
- CAMEL phase 4 MG-CSl;
CAMEL control of trunk originated calls;
- Reporting of additional dialled digits.

An SGSN may also indicate support of the CAMEL phase 4 Provide Subscriber Information IF.

A functional entity (VM SC, GMSC or SGSN) may offer the CSIsin any combination applicable for this entity. A
functional entity shall indicate to the HLR all the CSlsit 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);
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- 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 anindividual call party to the group (Move Leg);
- Releasing an individual 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 tone injection (Play Tone);
- DTMF Mid cal procedure for MO and VT calls (DP O_Mid_Call, DP T_Mid_Cadl);
- Provision of Charge Indicator at answer DP (Charge Indicator at DP O_Answer, DP T_Answer);
- 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,
DPT_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);
- Enhancements of Call Forwarding indication (Forwarding Destination Number);

- Criteriafor the provision of location information during ongoing call (Criteriafor DP O_Change Of_Position
and DP T_Change Of_Position);

- Subscribed Enhanced Dialled services (see description below);

- Serving Network Enhanced Dialled Services (see description below);

- SCUDIF netification during active phase of the call (DP O_Service Change and T_Service Change) ; and
Collection of additional dialled digits (Arming Collectedinfo DP as EDP-R).

For the Subscribed Enhanced Dialled Services and Serving Network Enhanced Dialled Services, the following
information flows apply in addition to the information flows allowed at TDP Analysed_Information since CAMEL
phase 3: Apply Charging, Call Information Request, Cancel (all requests) and Request Report BCSM Event together
with their acknowledgements and reportings. In addition, all the other offered CAMEL phase 4 functionalities apply
also to the enhanced dialled services.

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 functiona 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
parties in 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 dialogue 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 I nfor mation (D-CSl): D-CSl 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 GMLC is:

- location of Mobile Station
See 3GPP TS 23.271[28] and 3GPP TS 25.305 [32] or 3GPP TS 43.059 [46] for information on the GMLC.

Geodetic Information: information defining the location of a mobile station, coded according to ITU-T
Recommendation Q.763 [43]. The derivation of this information from other information defining the location of a
mobile station is a network operator option. If an entity derives the geodetic information it shall also provide the
equivalent geographical information.

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

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

GPRS Dialogue: A dialogue between the gprsSSF and the gsmSCF. A single GPRS Dialogue 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.

I nter-connecting M SC: M SC which provides CAMEL support for incoming trunk calls.

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 thisinformation may be
delivered.

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

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

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

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

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

NA (North American): prefix attached to certain information items used by North American PLMNSs 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 I nformation (O-CSl): O-CSl identifies the subscriber as having originating
CAMEL services.

Point In Association (PI1A): 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 identifiesto the gsmSCF the service logic. The Service Key is administered by the HPLMN,
and is passed transparently by the VPLMN/IPLMN to the gsmSCF. The Service Key is apart of the
T/O/NT/DIGPRS/SMS/M-CSI.

Serving MLC: 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 el ements between the MSC or SGSN and the MS.

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

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.

Trunk Originated CAMEL Service Information (TO-CSI): TO-CSl identifies services offered by the PLMN
operator to all incoming calls on a specific MSC trunk.

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-CS| shall take precedence.

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

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

CsG Closed Subscriber Group

CsID Cdl Segment (followed by an identification Number e.g. CSID1)
DP Detection Point

DTN Deflected To Number

D-CSl Dialled Services CAMEL Subscription Information

EDP Event Detection Point

EDS Enhanced Dialled Services

FTN Forwarded To Number

GMLC Gateway MLC

GMSC Gateway MSC

GPRS General Packet Radio Service

gprsSSF GPRS Service Switching Function

GPRS-CSI GPRS CAMEL Subscription Information

gsmSCF GSM Service Control Function

gsmSRF GSM Specialised Resource Function

gsmSSF GSM Service Switching Function

HLR Home Location Register

HPLMN Home PLMN

ICA Initiate Call Attempt

IE Information Element

IF Information Flow

IP Intelligent Peripheral

IPLMN Interrogating PLMN

LCS Location Services

LSA Localised Service Area

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

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

MNP Mobile Number Portability
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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

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

0SS Operator Specific Service

PDP Packet Data Protocol

PIC Point In Call

PLMN Public Land Mobile Network

SGSN Serving GPRS Support Node

SLPI Service Logic Program Instance

SM Short Message

SM-CP Short Message Control Protocol

SMF Service Management Function

SMLC Serving MLC

SMRSE Short Message Relay Service Element

SMS Short Message Service

SMSC Short Message Service Centre

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

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

TO-CSl Trunk Originated CAMEL Service Information

TPDU Transfer Protocol Data Unit

TIF-CSI Trandation 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-CSI 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
< o MAP o>
A e N

MAP CAP MAP

Incoming line —>

MO call - Outgoing leg

Forwarded le
g (or Forwarding leg)

Visited Network

Home/Interrogating/Visited Network

Figure 4.1: Functional architecture for support of CAMEL

Interrogating Network

HLR: For subscribers requiring CAMEL support, the HLR stores the information relevant to the current subscription
regarding O-CSl, D-CSI, T-CSl, 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-CSl 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-CSl 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-CSlI 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-CSI from
the HLR, indicating the GM SC to request instructions from the gsmSSF. The GM SC monitors on request the call states
(events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution of the
cal inthe GMSC.

M SC: When processing the calls for subscribers requiring CAMEL support, the MSC receives an O-CSl and / or D-CS
and / or VT-CSI from the VLR indicating the MSC to request instructions from the gsmSSF. The M SC monitors on
request the call states (events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to
control the execution of the call 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 datathat is passed to the
IPLMN is sent over thisinterface.

41.2.3 GMSC - gsmSSF interface

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

4.1.2.4 gsmSSF - gsmSCF interface

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

4.1.2.6 gsMSCF - HLR interface

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

4.1.2.7 gsmSCF - gsmSRF interface

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

4.1.2.8 GMSC - MSC interface

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

A DP can be armed in order to notify the gsmSCF that the DP was encountered, and potentially to allow the gsmSCF to
influence subsequent handling of the call. If the DP is not armed, the processing entity continues the processing without
gsmSCF involvement.

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

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

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

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

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

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

The DPs are characterized in the following subclauses.

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

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

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

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

The following disarming rules apply:

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

- If anarmed EDP is met, then it is disarmed.
- If an EDP is met that causes the release of the related leg, then all EDPs related to that leg are disarmed.
- If acall isreleased, then al 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 anEDPisarmed, it can be explicitly disarmed by the gsmSCF by means of the Request Report BCSM Event
information flow.
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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.
The criteriafor amobile forwarded call are checked in the forwarding MSC.

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

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

The following criteria are applicable for DP Collected_Info:

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

- Basic servicetriggering criterion: The HLR may store alist of up to 5 basic service codes, each of which may
represent an individual basic service or abasic service group. Compound basic service group codes, as defined in
3GPP TS 29.002 [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 * and # digits, or carrier selection information, dialled by the subscriber, shall
be removed from the number before conditional triggering check takes place.

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

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

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

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

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

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

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

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

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

The basic service triggering criterion is met if the basic service for the call matches a stored individual basic service
code or isamember of the group defined by a stored basic service group code. For a SCUDIF call (see 3GPP TS 23.172
[27]), the basic service triggering criterion is met if one or both the preferred basic service and the less preferred basic
service for the call match a stored individual basic service code or is a 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.

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

421.22.1 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 HL R 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 always include 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 thiscall.

The following criteria are applicable for DP Analysed_Information:

- Destination number triggering criterion: The HLR may store alist of up to 10 destination numbers. Thereisno
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.
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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-CSI service and N-CSl service. An NP
call that is created in an M SC other than the VM SC or GM SC of the served subscriber, may be subject to N-CSI
service.

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

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

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

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

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

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

The modifications of the address information described in this subclause shall only be done for comparison purposes,
i.e. they shall not affect the format of the destination address information sent in the Initial DP information flow.

4.2.1.2.3 Criteria at DP Route_Select_Failure

The HLR may store alist of up to 5 cause values.

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

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

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 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 arelationship with the gsmSCF at that moment, then no additional
relationship shall be initiated.

42124 Criteria at DP Terminating_Attempt_Authorised

The HLR may store alist of up to 5 basic service codes, each of which may represent an individua 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 GMSC or in the VLR for the
MSC. The HLR shall only include T-CSl in the CAMEL subscription information sent to the GMSC if the criteriaare
met. The VLR shall only include VT-CSI in the CAMEL subscription information sent to the MSC if the criteriaare
met.
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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 a SCUDIF call (see 3GPP TS 23.172 [27]), the
basic service triggering criterion is met if one or both the preferred basic service and the less preferred basic service for
the call match 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 is a member 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
the time of sending the T-CSlI to the GMSC.

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

If the Send Routeing Info ack information flow includes the Not Reachable FTN and 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 codeis received from MAP, then the trigger criteria are met if the cause code is equal to at least one of the
cause codes in the trigger criterialist. For this check, the MSC shall use the cause values as defined in table 4.1.

If 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-CS| then the
forwarding reason in the Resume Call Handling information flow shall be used to perform the trigger criteria check for
DP T_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.

42.1.3 Relationship

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

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

- A control relationship changes to a monitor relationship if the control relationship does not persist and:
- 1or more EDP-N isarmed, or
- 1 or more Call 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
cal 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.

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

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

4.31.2 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.

4314 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.

43.1.5 DP criteria

The DP criteriaindicate whether the gsmSSF shall request instructions from the gsmSCF.
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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 includein a CSI which it sendsto a VLR or GMSC any data for a CAMEL phase later than that
which the CAMEL capability handling indicates. E.g. if the CAMEL Capability Handling indicates CAMEL phase 1
then the HLR shall not send triggering criteriato the VLR. Different CSls may contain different values of CAMEL
Capability Handling.

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

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

4.3.1.7 CSil state

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

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

4.3.2 Dialled Service CAMEL Subscription Information (D-CSI)

This subclause defines the contents of the Dialled Service CAMEL Subscription I nformation.

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.

4324 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 is not 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 CSI state

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

The notification flag indicates whether changes of the D-CSI 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 and, if
applicable, for al incoming trunk originated calls. This CSl shall be stored in the MSC.

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

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

- when the subscriber registers aforwarded-to number, that the HLR shall not attempt to perform any trandation,
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
Data or not.

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

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

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

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

4.3.5.2 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.
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4355 DP criteria

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

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

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

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

4.3.5.7 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-CSl 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.
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The HLR shall not include in a CSl which it sendsto aVLR any datafor a CAMEL phase |ater than that which the
CAMEL capability handling indicates.

NOTE: If CAMEL is not 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 CSil state

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

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

4.3.7 Other CAMEL data

43.7.1 Location information/Subscriber state Interrogation

This dataindicates whether additional subscriber information shall be sent to the GM SC 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 alist of gsmSCF addresses to which Notification on Change of Subscriber
Dataisto be sent. Thislist iscommon to all CSl.

4.3.8  Trunk Originated CAMEL Service Information (TO-CSI)

The TO-CSl identifies services offered on a M SC basis by the serving PLMN operator for all incoming callson a
specific MSC trunk. This CSl shall be stored in the MSC. The contents of the TO-CSI is outside the scope of this
specification.

When processing trunk originating calls requiring CAMEL support, the TO-CSI informs the MSC to request
instructions from the gsmSSF. The MSC monitors on request the call states (events) and informs the gsmSSF of these
states during processing, enabling the gsmSSF to control the execution of the call in the M SC.

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 Trunk Originated Calls are described in subclauses 4.4.2.

Dynamic arming/ disarming rules for TO calls are specified in subclause 4.2.1.1. Static arming/ disarming of DP
Collected_Info for TO calls shall use the following rules:

- A DPfor trunk originating call is statically armed in the MSC as aresult of TO-CSI for the specific MSC trunk.

- A statically armed DP is disarmed when the TO-CSlI that caused the DP to be statically armed is withdrawn from
the MSC.

TDP Criteriamay be defined for the case when collection of dialled digits has been performed. Criteria may be based
on the contents and/ or length of the dialled number, basic service, cal type or other information at the discretion of the
network operator, however thisis outside the scope of this specification.

DP processing rules for TO calls are defined in subclause 4.2.2.
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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 actionsin an MSC during originating (MSC) , forwarded (MSC or GMSC) and
trunk originating (M SC) calls.

When encountering a DP the O-BCSM processing is suspended at the DP and the MSC or GM SC indicates this to the

gsmSSF which determines what action, if any, shall be taken if the DP is armed. For gsmSCF initiated new callsthe
O-BCSM isinitialy suspended at DP Collected Info.
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Figure 4.3: Originating BCSM for CAMEL
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The table below defines the different DPs which apply to mobile originating and forwarded calls and trunk originating
cals.

Table 4.2: Description of O-BCSM DPs in the MSC

CAMEL Detection Point: DP Type Description:

DP Collected_Info TDP-R, EDP-R |Indication that the O-CSl is analysed, the gsmSCF has initiated a

(note 7) call attempt (in this case the DP is neither triggered nor reported) or
additional digits have been collected.

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

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

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

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

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

- an application timer associated with the O_No_Answer DP
expires,

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

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

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

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

DP O_Change_Of Position EDP-N Indication that the originating party has changed position (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.

DP O_Service_Change EDP-N Indication that the bearer service has changed.

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. DP
Route_Select_Failure cannot be armed as TDP-R for Trunk Originating Calls.

NOTE 4: DTMF is only applicable for the Mobile Originating or Trunk Originating Call in the VMSC. DTMF is not
applicable at the O_Alerting PIC.

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.

NOTE 7: DP Collected_Info as a EDP-R is applicable only for Trunk Originating Calls.

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 compl eted.

- Abandon event is reported from Analyse_Information or Routing and Alerting PIC.
- Exception event is reported.

- gsmSCF requests additional digits (DP Collectedinfo or DP Anaysedinfo).
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Actions:
If entry event is ‘ gsmSCF requests additional digits' then M SC starts collecting additional digits.
Otherwise:

- Interfaceisidled.

- Mobile Originating call:

SETUP information flow containing the dialled number isreceived from M S, preceeding call leg or
originating exchange.

The supplementary service "barring of all outgoing calls' is checked and invoked if necessary.

The ODB category "barring of al outgoing calls" is checked and ODB isinvoked if necessary.

NOTE: the ODB category "barring of all outgoing calls when roaming" causes the HLR to send the
category "barring of al outgoing call" if the VLR isnot in the HPLMN.

CUG checks done in the originating M SC/VLR are performed.

Information being analysed e.g. O-CSl is analysed.
- Trunk Originating call:

- Theinitia information flow containing the complete dialled number or an initial information package/
dialling string is received from the trunk interface.

- Any operator specific service checks donein the originating M SC are performed.
- Information being analysed e.g., TO-CSl is analysed.
Exit events:
If entry event was ‘' gsmSCF requests additional digits' then:
- Additional digits collected.
- Inter-digit timer expires

- An exception condition is encountered. For example, collection of additional digits fails due to alack of switch
resources (e.g. no digit receivers are available) or calling party abandons call.

Otherwise:
- Originating CSl is analysed.
- Trunk 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 hot visible because there is no corresponding DP. Example exception
condition; Calling party abandons call.

4421.1.2 Analyse_Information
Entry events:
- Originating CSl isanalysed. (DP Collected Info).
- Trunk Originating CSl is analysed (DP Collected Info).
- Additional digits collected (DP Collected Info) in trunk originated call.

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

- An exception condition is encountered (e.g. invalid 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:
- Availahility of routeing address and nature of address. (DP Analysed_Information).

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

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

- Trunk Originating call: Any operator specific service checks in the originating MSC are performed.
Exit events:
- Anaderting indication (ISUP ACM) isreceived from the terminating party; thisleadsto the O_Term Seized DP.
- The attempt to select the route for the call fails; thisleads to the Route_Select_Failure DP.
- A busy indication is received from the terminating party; this leads to the O_Busy DP.
- A not reachable indication is received from the terminating party; thisleadsto the O_Busy DP.

- A noreply indication is received from the terminating party or ano reply condition is determined at the MSC/
gsmSSF; this leadsto the O_No_Answer DP

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

- Thecalling party abandonsthe call’ thisleads to the O_Abandon DP.

- An exception condition is encountered; this leads to the O_Exception PIC.

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

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

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

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

- A noreply indication is received from the terminating party or ano reply condition is determined at the MSC/
gsmSSF; this leadsto the O_No_Answer DP.

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

- Anexception condition is encountered; this leads to the O_Exception PIC.

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 gsmSCEF if the originating party changes position and DP O_Change Of Positionis
armed.

- Send a notification to the gsmSCF if the bearer is changed due to the SCUDIF and DP O_Service Changeis
armed.

- Cdl releaseis awaited.
Exit events:

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

- 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 allocated such as:
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- 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 s 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
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In the table below the different DPs (in the T-BCSM) are described.

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 |E in the ISUP Release

message.
DP T_No_Answer TDP-R (note 2), |[Indication that:
EDP-N, EDP-R |- an application timer associated with the T_No_Answer DP
expires

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

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.

DP T Service Change EDP-N Indication that the bearer service has changed.

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 GMSC 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.

If the T-BCSM isin the 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.
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- 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.

The ODB categories "barring of al 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.

- 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 conditioniis:

The calling party abandons call.

443112 Terminating Call Handling

Entry events:

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

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

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

NOTE: TheHLR may use MAP signalling to indicate to the GM SC before the call is extended to the destination

Actions.

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.

- Theresponse fromthe HLR or VLR is analysed.

- Routeing address and call type are interpreted. The next route or terminating access is selected.

- TheCall Forwarding supplementary service isinvoked if necessary.

Exit events:

- Thecall is accepted and answered by terminating party; thisleadsto the T_Answer DP.

- Anindicationisreceived that the called party is being alerted; thisleads 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 MSC or GM SC was nhot successful.

- Thecalling party abandons the call; this leadsto the T_Abandon DP.

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

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

- Theno reply timer expires; thisleadsto the T_No_Answer DP.
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443.1.1.3 T_Alerting
Entry events:
- Cadled party isbeing alerted (DP Call_Accepted)
- 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 anotification to the gsmSCF if the terminating party changes position and DP T_Change Of Positionis
armed.

Exit events:
- Thecall is accepted and answered by terminating party; thisleadsto the T_Answer DP.

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

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

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

- Theno reply timer expires; thisleadsto the T_No_Answer DP.
- A Cal Party Handling information flow is executed; thisleadsto the T_Mid_Call DP.

4431.1.4 T_Active
Entry events:
- Indication that the call is accepted and answered by the terminating party. (DP T_Answer).
- Continueisreceived in T_Mid_Call DP.
Actions;
- Connection established between originating party and terminating party. Call supervision is being provided.

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

- Send a notification to the gsmSCF if the bearer is changed due to the SCUDIF and DP T_Service_Changeis
armed.

- Wait for call 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.
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443.1.15 T_Exception
Entry events:

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

Actions:

- 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 release 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 'Reguest' (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.
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Table 4.4: Implicit disarmed DPs in the O-BCSM

Encountered DP Implicit disarmed DPs
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Collected Info X
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 X
O_Disconnect any other Leg X X X X X X
O _Abandon X X X X X X
O Term Seized X
O_Change_Of_Position X
(note 1)
O_Service_Change (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, O_Service Change 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.

Table 4.5: Implicit disarmed DPs in the T-BCSM

Encountered DP Implicit disarmed DPs
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T Busy X X X X X X X X
T No_Answer X X X X X X X X
T_Answer X X X X X
T_Mid_Call Leg 2 (note 1) X
T_Disconnect Leg 1 X X
T _Disconnect Leg 2 X X X X X X X X
T Abandon X X
Call_Accepted X
T_Change_Of_Position (note 1) X
T_Service_Change (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, T_Service Change 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.
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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. Thisis not shown in
these scenarios.

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

4451 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-CSl, 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.

CAMEL relationship

MSC
asmSSF/CCF

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-CSl 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 simultaneoudly. The two gsmSCF endpoints of the
relationships are treated independently.

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

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 56 ETSI TS 123 078 V14.0.0 (2017-04)

CAMEL relationship CAMEL relationshig

GMSC
gsmSSF/CCF

VMSC
gsmSSF/CCF

B-Party

O(A-B)

A-Party

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

4.45.3 Call Forwarding at the GMSC or VMSC

If the B-party has an active T-CSl in the GMSC or VT-CSlI 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.

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 inthe 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-CS| 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-CS| 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) arelinked 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.
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A
CAMEL relationship (1) CAMEL relationship (2)

GMSC/VMSC
OsSmSSF/CCF

Internal "1SUP-
like" interface

O(A-B)

B-Party
"surrogate"

A-Party

T(B-C)

C-Party

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

4454 gsmSCF Initiated Call

When the gsmSCF wishes to originate a new call, the gsmSCF establishes communication with the network using CAP
signalling. When the gsmSCF wishes to originate a new leg within an existing call, the gsmSCF uses the 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 sends it 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: ThetermISUP isused to denote UNI or NNI signalling system used in a given network.

gsmSCF (1)

CAMEL relationship

GMSC/VMSC
gsmSSF/CCF

. T(M-B)

B-Party

Figure 4.8: BCSM Scenario for gsmSCF Initiated New Call

4455 Trunk 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 MSC has

an active TO-CSl for the trunk on which the call has originated, or 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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MSC
gsmSSF/CCF

A-Party B-Party

Figure 4.4.5.5.1: BCSM Scenario for Trunk Originated 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 isreleased, e.g. because the destination user is busy, the leg still 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:

- Whenacdl 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 inthisMSC. 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 continuesto 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 not successful and the gsmSCF sends a new Connect |nformation 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;
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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.

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 a called party is nhot 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 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_Leg from the CS_gsmSSF;

- Thetimer Tcp expiresfor 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 all 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 all 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 aUNI, its effect is the same as a Rel ease transaction information
flow.

The text 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.
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SDL process Description SDL process
specification

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
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_GMSC to control Leg 1. The process MT_GMSC
terminates.

If Answer is received, the process spawns the child process
CAMEL_MT_LEG1_GMSC to control Leg 1 and calls the procedure
CAMEL_MT_LEG2_GMSC 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.

TO_MSC O-BCSM in the inter-connecting MSC for trunk originated calls. This process | 3GPP TS 23.018
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_TOC_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_TOC_LEG1_MSC to control Leg 1. 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 Theactive legsin the same Call Segment have a voice connection. They hear each other and the same in-band
tone and announcements. The following exceptions exist:
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- Apply Charging IF: the warning tone associated with the Apply Charging IF 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.

gsmSCF

CAP relay interface '
CS_gsmSSF

gSmMSRF

3
g
>
(SR
g
8
@D

I r{fé‘mal,j_'nterface Internal interface
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Figure 4.9-1: Outgoing case (gsmSSF relay)
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__________________
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CSA_gsmSSF
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gsmSRF CS_gsmSSF
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Mobile OCH_MSC Destination
Station N Exchange

A interface ISUP interface

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)
gsmSCF gsmSCF
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ISUP interface interface ISUP interface

Figure 4.9-4: Terminating GMSC case (direct path gsmSCF to gsmSRF or assist with relay)
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gsmSCF gsmSCF
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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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i CSA_gsmSSF CSA_gsmSSF ||
' Internalinterface Internal interface !
gsmSRF or | CS_gsmSSF CS _gsmSSF i gsMSRF or
assisting SSP i : assisting SSP
ISUPinterface Internaliinterface Internal interface ISUP intterface
Originating | 1cH Msc Intenal | i1 cF Msc Destination
Exchange : B ISUP o - Exchange
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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)
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Figure 4.9-9: Trunk Originating case (gsmSSF relay)

45.2 Handling of mobile originated calls

4521 Handling of mobile originated calls in the originating MSC

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

- Procedure CAMEL_OCH_MSC_INIT;

- Procedure CAMEL_MO Dialled_Services,

- Procedure CAMEL_OCH_MSC_ALERTING;
- Procedure CAMEL_OCH_MSC_ANSWER,;
- Procedure CAMEL_OCH_MSC1;

- Procedure CAMEL_OCH_MSC2;

- Procedure CAMEL_OCH_MSC DISC1,

- Procedure CAMEL_OCH_MSC_DISC2;

- Procedure CAMEL_OCH_MSC DISC3;

- Procedure CAMEL_OCH_MSC_DISC4;

- Procedure CAMEL_Disconnect CTR_SRF;
- Procedure CAMEL_OCH_ETC;

- Procedure CAMEL_OCH_CTR,;

- Procedure CAMEL_Start TNRYy;
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- Procedure CAMEL_Stop_TNRYy;

- 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;

- Procedure CAMEL_O_SCUDIF_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 M SC 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_L EG1 _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 CSI.

If the default call handling is release 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 M SC continues processing without CAMEL support. It sends
Send_Info_For_Ougoing_Call to the VLR and waits in state Wait_For_ MO_Call_Result.

45212 Actions of the MSC on receipt of Int_Continue

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

45213 Actions of the MSC on receipt of Int_Continue_With_Argument

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

Signalling limitations or 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 MSC 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.
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Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Cadled 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 M SC 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 M SC 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 theindicated leg or call segment.
The following special cases exist when thereis already an existing toneto aleg or call segment:

1 IftheMSCisplaying 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 If theMSCisplaying 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 MSC to play
another tone for aleg in that call segment, then the particular leg shall hear (as an MSC option) either:

a Thelatter toneonly, or
b Two tones. Asan MSC 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 MSC isplaying 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 toneonly, or
b Two tones. Asan MSC 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 MSC 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 beto late.
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NOTE 2: If the MO call is not subject to Basic OR, then the destination address is generated by the MSC. If the
MO call is subject to Basic OR, the MSC will receive a destination address from the GMSC in the ISUP
Answer or Connect Message.

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, 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).

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

4.5.2.1.10 Procedure CAMEL_OCH_LEG1_MSC

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

45.2.1.11 Process CAMEL_O_CHANGE_OF_POSITION_MSC

The signals HANDOVER COMPLETE and HANDOV ER 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 in the gsmSSF for the default TNRy timer for CAMEL handling is 10 secondsto 3
minutes.

The CSE provided TNRy value is applied only once per outgoing leg. The decision "TNRYy received?' decision box
goesto "No" branch if the TNRy duration has been used for once and no new timer value has been received since
previous call of this procedure.

The task box "Cancel TNRYy received" ensures that the gsmSCF provided timer is applied only once per call leg. The
task box prevents the use of previously received timer value from the gsmSCF in subsequent calls (e.g. asin the case of
afollow-on cdl).

For example: The gsmSCF arms O_No_Answer EDP and also sent a TNRYy timer duration. The call failsand EDP
O_No_Answer is reported to the gsmSCF. The gsmSCF sends a Connect (i.e. follow-on call), and also arms EDP
O_No_Answer, but thistime, with no TNRy timer duration included. The gsmSSF does not use the TNRYy timer
previously provided by the gsmSCF. Instead, the network’ s default TNRYy timer is used if available for the follow-on
call.
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Procedure CAMEL_OCH_MSC_INIT

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

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

No

Result:=
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1(4)
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to/from the gsmSSF. */
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Int_error

Result:=
fail

Int_gsmSSk
Invoked
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DP_
Collected_
n1o

Int_O_Exception

Result:=
fall

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

i call request */

Le

g2_Disconnected
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not otherwise stated. */
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Figure 4.10-2: Procedure CAMEL_OCH_MSC_INIT (sheet 2)
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Procedure CAMEL_OCH_MSC_INIT
'+ Procedure in the MSC to perform *
CAMEL handling for an outgoing
icall request */

DP_
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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
icall request */

4(4)

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

DP_Collected _info,

Wait_For_MO_Call_Result,

Leg2_Disconnected

Int_DP_O_Abandon

)P_O_Abandon
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Int_Continué_
With_Argument

k

N

Result:=
fail

Figure 4.10-4: Procedure CAMEL_OCH_MSC_INIT (sheet 4)
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Procedure CAMEL_MO_Dialled_Services 1(3)
'/* Procedure inthe MSC to T\ [* Signals to/from the left are
| process CAMEL dialled servicesT to/from the BSS; signals to/from
1 for mobile originated calls */ ! the right are to/from the VLR. */

Reconnect was received in
a dialogue due to..?
|
D-CsSI N-CSI
CAMEL_
SDS_MO_INIT]
Fail Legl only
Result?
Abort
Pass
'Set D-CSI
suppression’
CAMEL_
NDS_MO_INIT
Fail /\
Result?
Abort Legl only
Pass
CAMEL_OCH_|
MSC1
2 Result :=
Legl only
Result := Reconnect :=
Fail True
'Set O-CSlI
suppression’
Send Info For Sggg*?;%tzc}
Outgmii Call Call $
Wait_For Wait_For
MO_Call_ econnected_Call_
Result Result

Figure 4.11-1: Procedure CAMEL_MO_Dialled_Services (sheet 1)
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Procedure CAMEL_MO_Dialled_Services

2(3)
/* Procedure in the MSC to i, /* Signals to/from the left are
process CAMEL dialled services: to/from the BSS; signals to/from
for mobile originated calls */ the right are to/from the VLR. */
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Result:= Result:= Result:=
Pass Fail Fail

®

Figure 4.11-2: Procedure CAMEL_MO_Dialled_Services (sheet 2)
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Procedure CAMEL_MO_Dialled_Services

3(3)
I* Procedure in the MSC to %, /* Signals to/from the left are
process CAMEL dialled services:

to/from the BSS; signals to/from
for mobile originated calls */ the right are to/from the VLR. */
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to gsmSSF
reyeere B m I —
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Figure 4.11-3: Procedure CAMEL_MO_Dialled_Services (sheet 3)
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Procedure CAMEL_SDS MO _INIT

r(—r——~~~>~>"~""~>"~"~"~""~"~>"~“~"“~"~~— "~ =77 -
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| CAMEL handling for a subscribed T
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to/from the BSS; signals to/from the right are
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Figure 4.12-1: Procedure CAMEL_SDS_MO_Init (sheet 1)
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Procedure CAMEL_SDS_MO_INIT 2(4)

/* Procedure inthe MSC to performwg\ﬁ [* Signals to/from the left are
‘ to/from the BSS; signals to/from the right are
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Figure 4.12-2: Procedure CAMEL_SDS_MO_INIT (sheet 2)
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Procedure CAMEL_SDS MO _INIT 3(4)
w[li* }’;oicé(] u;e? i;1 Ehieilvlisici tE) 7p;ar7fc;rr7nwg \ [* Signals to/from the right are to/from
| CAMEL handling for a subscribed T the gsmSSF if not otherwise stated. */
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Result :=
fail

Figure 4.12-3: Procedure CAMEL_SDS_MO_INIT (sheet 3)
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//* Procedure in the MSC to perform

| CAMEL handling for a subscribed
| Dialled Service */

Procedure CAMEL_SDS MO _INIT

Le

g2_Disconnected

4(4)

/* Signals to/from the left are
to/from the BSS; signals to/from the right are
to/from the gsmSSF. */
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Figure 4.12-4: Procedure CAMEL_SDS_MO_INIT (sheet 4)
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Procedure CAMEL_NDS_MO_INIT 1(4)
w/; E’;oic(;diu;eilr} {h;e 7M787C7tz> 7pér}oirr7n7 N T\ﬁ [* Signals to/from the right are
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Result= |ﬁ\ﬁ)“élz§:z>_rl
Pass :
= True

Allocate Call
eference Number

2
K

pul

Store Original
Call Parameters

Int_Invoke_
gsSmSSF

Wait_for_
gsmSSF_Invoked

Int_gsmSSE/
Invoked

Release
transaction

Int_DP_
Analysed_
Info

DP_ -
Analysed_ ths)gllt.t—
Info

Figure 4.13-1: Procedure CAMEL_NDS_MO_INIT (sheet 1)
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Procedure CAMEL_NDS_MO_INIT 2(4)
wr/; E’;oic(;diu;eiir} {h;e 7M787C7tz> 7pér}oirr7ni N T\ﬁ [* Signals to/from
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Figure 4.13-2: Procedure CAMEL_NDS_MO_INIT (sheet 2)
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Procedure CAMEL_NDS_MO_INIT 3(4)
wr/; E’;oic(;diu;eiir} {h;e 7M787C7tz> 7pér}oirr7n7 o T\ﬁ /* Signals to/from the right are to/from
| CAMEL handling for a network the gsmSSF if not otherwise stated. */
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Figure 4.13-3: Procedure CAMEL_NDS_MO_INIT (sheet 3)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 83 ETSI TS 123 078 V14.0.0 (2017-04)

Procedure CAMEL_NDS_MO_INIT 4(4)
‘7/*7I5rioée;diu7ré in the MSC {oipieirfz)rirﬁ o T\ﬁ [* Signals to/from the left are

' CAMEL handling for a network to/from the BSS; signals to/from the right are

i Dialled Service for mobile originated calls*/‘ to/from the gsmSSF. */

Le

g2_Disconnected

Release . Int_Contin Int_Disconpéct |Int_Releas
; Int t — — — — — Int_ E
transactior nt_Con |n< WI'[h_AI’gUQéY[ _Leg(legl)f Call < —Efror

]

CAMEL_OCH||

MSC_DISC4 'Modify caII_ Int_Disconnect

parameters with Leg_ack
received information' -
N
Result := Result := Result :=
Abort Legl_only Fail

\ N |

Figure 4.13-4: Procedure CAMEL_NDS_MO_INIT (sheet 4)
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Procedure CAMEL_OCH_MSC_ALERTING
'/ Procedure in the MSC to T} * Signals to/from the left are
tinform the gsmSSF that the | to/from the BSS; signals to/from
Lcall is in the alerting phase */ ! the right are to/from the gsmSSF if
””””””””” not otherwise stated. */
No L o
. 2 To destination
o exchange
o
|
Result:= :
pass Int DP_O_ }
Term_Seized !
I\t - - - - - - -7~ | - - - - - - -~
[ SFromdestination | e
= destinati | :exchange o
: J‘ rom destination D_O_Term_Seizq ,,,,,,,,,,, : : ,,,,,,,,,,
1 | exchange | b
: ”””””” | : |
| | | | | | | o |
| | |
- |Answer Int_Release Int_Continu< Release - - - -|Release . L{TNRy
| expired
|
|
| | | ; |
|
Resuit=: - {Release Result:= Int_DP_O_A§mdon L - - -|Release
Answer | pass
|
|
! ‘ ease cause=
| t= no answer from-user ?
| Resut= DP_O_Abando Yes
[ Release - =
! No
|
|
|
I Int_continue, : CAMEL_OCH CAMEL_OCH
= Int_contin — - — -
! With_Argqu —cont u< MSC1 MSC2
1 S \
,,,,,,,,, 5!
To destination L‘< 7777777777777777777777777 Release
exchange !
7777777777 Fail Reconnect
Result?

Continue,
Release

Result:=
fail

Result:=
Release

Result:=
reconnect

1(3)

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

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

/* 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_Continue/
With_Argument

linform the gsmSSF that the |
Lcall is in the alerting phase */ !
D d
\
Int_Error
No ault
handling =
continue ¢alf 2
Yes
777777777 a
. . | .—
To destination | _ | Release Result:=
exchange ! Pass

Result:=
fail

2(3)

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

3(3)
'/ Procedure in the MSC to T} * Signals to/from the left are
tinform the gsmSSF that the | to/from the BSS; signals to/from
Lcall is in the alerting phase */

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

( )— DP_O_Term_Seized
Int_Establish Int_Connect, fo_
Temporary_ Resource
Connection
CAMEL_OCH_ETC CAMEL_OCH_CTIR
\ \
Fail ELSE
Result?
Result:= Result:=
fail Answer
|

Figure 4.14-3: Procedure CAMEL_OCH_MSC_ALERTING (sheet 3)
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Procedure CAMEL_OCH_MSC_ANSWER 1(3)
;[li*iPirc;cieid[Jrieiiriw }Hé I(/Iisicitaw@ /* Signals to/from the left are
rhandle an outgoing call */ to/from the BSS; signals to/from
! the right are to/from the gsmSSF if
not otherwise stated. */
Result:=
pass
Int_DP_O_Answer
Answer_Received :=
True
DP_O_Answe
[ \ \ e
‘ o
Int_Continge Int_Releas Release Release <-—-- From destination
rexchange
Result:= CAMEL_OCH]| CAMEL_OCH ||
pass Release MSC_DISCL1 MSC_DISC?2
r 1Release
| Yes
1
|
|
|
1
|
,,,,,,,,,, o 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 2(3)
‘li*iPirc;cieid[Jrieiiriw }Hé I(/Iisicita [* Signals to/from the left are
rhandle an outgoing call */ to/from the BSS; signals to/from
! the right are to/from the gsmSSF if

not otherwise stated. */
DP_O_Answe

r o
| [

Int_Contin
Int_Error =
—Efro With_Argument
No Default call handling =
continue call ?
Yes
Release Result:=
Pass
””””” "
o
To destination | | Release
exchange !
Result:=
fail

@

Figure 4.15-2: Procedure CAMEL_OCH_ANSWER (sheet 2)
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Procedure CAMEL_OCH_MSC_ANSWER 3(3)
' /* Procedure in the MSC to |° I* Signals to/from the right are to/from
‘handle an outgoing call ¥ |

the gsmSSkF if not otherwise stated. */
| |

( )— DP_O_Answer

Int_Establish” Int_Connect_To
Temporary", Resource .
Connection

CAMEL_OCH_ETC C

S

AMEL_OCH_CTR

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--———>>"~~" "~~~ “~"“-~ -~~~ =—7 -
1/* Procedure inthe MSC in the g\ﬁ Signals to/from
| case of CAMEL handling to ‘ the right are to/from the gsmSSF if
rconnect a call at DP Busy, ! not otherwise stated.
| Route select failure. */ |
| |
L ]
No
<Release cause
Else Busy,
Subscriber Absent
EDS Dialogue Result :=
exists? continue
Yes
No
Iné—llj Pt—ROUt to the gsmSSF
—>eect. of O-CSI
Failure
DP_Route_
_Select_
Failure
Iné_llet_Rout to the gsmSSF
—>elect_ of EDS dialogue
Failure
DP_Route_
_Select_
Failure EDS
Int_Connect: Int_Continu Int__Continu — Int_Error Int_Release{Call
With_Argument
‘ \ |
CAMEL_ Else
_Modify_
CUG_Info
Busy
Subscriber Absent
Modify call
parameters with 1
received information
Result := Result :=
reconnect Continue

Figure 4.16-1: Procedure CAMEL_OCH_MSC1 (sheet 1)
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Procedure CAMEL_OCH_MSC1 2(3)
wr/; Iﬁi’rioicédiu;eiia {hé ;\/IiSiCiir; {hé T\ﬁ Signals to/from
| case of CAMEL handling to ‘ the right are to/from the gsmSSF if
rconnect a call at DP Busy, ! not otherwise stated.
|
|

| Route select failure. */

DP_O_Busy,
DP_Route_Select_Failure

Int_Conneck Int_Continu Int_Continue” Int_Error Int_Release{Call
- - With_Argument - -

‘ \ N| L |

CAMEL_
_Modify_
CUG _Info

Modify call
parameters with
ceived information

Result:=
reconnect

=
@

Result:=
continue

\ \

Figure 4.16-2: Procedure CAMEL_OCH_MSC1 (sheet 2)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 92 ETSI TS 123 078 V14.0.0 (2017-04)

Procedure CAMEL_OCH_MSC1 3(3)

Pmmmmmmm—mmm————— = —
|

s
/* Procedure inthe MSC in the g\ﬁ Signals to/from the left are
|
|
|
|
|
-

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

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
DP_Route_Select__Failure_EDS

Int_Establish
— Int_Connect/To
Rel — —
clease Temporary ¢ Resource <
Connection
Int_ DP_O_Abandon CAMEL_OCH_ETIC CAMEL_OCH_CIJIR
\ \
Result =
fail?
No
Yes
Int_continu

Result :=
continue

Figure 4.16-3: Procedure CAMEL_OCH_MSC1 (sheet 3)
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Procedure CAMEL_OCH_MSC2 1(3)
/* 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.

No

Int_DP_O_Np_Answer

DFR_O_No_Ans

)er
[ I I I ]
Int_Connegt Int_ContinQe Int_Conting€_ Int_Error Int_Rele Call
= = With_Arguirent = -

CAMEL_
_Modify_
_CUG _Infa

Modify call
fdarameters witl

re(ﬁued_LT.meaﬂion

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

[ |

7

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

1/* Prodecudure in the MSC toT\

| connect a call at DP — e
No_Answer */ ignals to/from the left are

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

Release

: Int_Continu
Int_continu = ~
= < Wlth_Argurrg

Result:=
fail

0y

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

r/*iF;rt;dieicL]diu;eiia {hé ]\/Iisicitg) T\ Signals to/from the right are to/from

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

|
LT |

dP_O_N o_Answ}r

Int_Establish Int_Connect,/To_
Temporary < Resource

Connection

CAMEL_OCH_ETIC CAMEL_OCH_CIIR

No Yes

Result:=
release

dP_O_N o_Answ}r

Figure 4.17-3: Procedure CAMEL_OCH_MSC2 (sheet 3)
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Procedure CAMEL_OCH_MSC_DISC1

'/* Procedure inthe MSC to perform 1,

i handling for a call release */ ‘

No

gsmSSF
\i%kem

Yes
Int DP_
O_Disconnect
[*legld=1%*

DP_

_Disconnect_.

1(1)

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

Int_Error Int_Release{Call Int_Continu<

2 2

Int_Continue/
With_Argument

o J From destination
1exchange

Release

Int_DP

O_Dis&)nne}
[*legld=2*

P_O_Disconne¢t

Int_Continue/
With_Argument

Int_Conti nu<

Int_Error Int_R eleaseé

\ N L \
result:= result:=
normal_ CAMEL_
handling handling

0y

Figure 4.18-1: Procedure CAMEL_OCH_MSC_DISC1 (sheet 1)
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-
|

* Procedure in the MSC to perform N
i handling for a call release */

Procedure CAMEL_OCH_MSC_DISC2

No

1(2)

/* Signals to/from the left are
to/from the BSS or the process
MT_GMSC; signals to/from

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

result:=
norma_ | "o TTTTTTToT a
handling nmay have avalue | _ | =
of 2 or higher ! i
: Int_Continue/ Int_Release
Release Int_Contlnu< With,. Argurrg “Call Int_error Int_Connect
N N
CAMEL_
_Modify_
CU(“: Info
DP O Modify caII_
Disconnect_1 parameters with
= received |r‘1f0rmat| o]yl
Answer Received [=
Int_Continu Faise
Int_Error In ntinl — — Int_Rel ]
t Erro t_Continu With Argument t Release<Cal
k Result:=
reconnect
result:= result:=
CAMEL_ normal_
handling handling
\ N2

Figure 4.19-1: Procedure CAMEL_OCH_MSC_DISC2 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2
* Procedure in the MSC to perform 1
i handling for a call release */ K

-
|

DP_O_
Disconnect_n

2(2)

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

Int_Establish
Temporary <
Connection

CAMEL_OCH_ETIC

Int_Connect/To_
Resource

CAMEL_OCH_CTIR

No

DP_O_
Disconnect_n

Yes

Result:=
release

0y

Figure 4.19-2: Procedure CAMEL_OCH_MSC_DISC2 (sheet 2)
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Procedure CAMEL_OCH_MSC_DISC3 CAMOD3_1(1)
'/ Procedure in the originating VMSC
‘to handle premature release of a CAMEL caII*/\

No

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(1)

* Procedure in the MSC to perform R
| CAMEL handling for a call release */

| ‘ /* Signals to the right are to
”””””””””””” the gsmSSF */

r o
| [

andon

: Int_Continu
Int_continu = ~
= < Wlth_Argurrg

k |

Figure 4.21-1: Procedure CAMEL_OCH_MSC_DISC4 (sheet 1)
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Procedure CAMEL_Disconnect CTR_SRF 1(2)
: I;;oicéc;u;eiia ;hé 7I\/I787Ci 777777 T\ Signals to/from the right are

'to handle releasing of the SRF T to/from the SRF;

{ina Connect To Resource situation |

Int_Disconnec
SRF

Await_SRF_
Disconnection

Int_SRF_

Release
Released

Figure 4.22-1: Procedure CAMEL_Disconnect_CTR_SRF (sheet 1)
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| -
' Procedure inthe MSC 1»
1to handle a temporary
connection

|
L |

True

Int TC_
Released

Release

Release

Procedure CAMEL_OCH_ETC 1(4)

Result:=
pass

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

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

if not otherwise stated.

'
|

- To CAMEL
Initial . o —
Assisting_MSC
| -
Address or SRF

Send_Alerting || _ . Procedure defined
If_Required ! in3GPP TS 23.018

Wait_For_
Assisting_ACM

Release Release - — ~ 7 Assisting_MSC
ror SRF

Int_ ETC_Faile
Answer
eceive
False
Result:=
pass
Int_ DP_O_Abandon
DP_O_Abando
N
1'To CAMEL _

- Assisting_MSC |
OrSRF_ Int_conti nue< WTE?A\%E%Q
L

- 'To CAMEL_
-~ To SELF Release -~ Assisting_MSC
[ 1or SRF

Result:=
fail

2

Figure 4.23-1: Procedure CAMEL_OCH_ETC (sheet 1)
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Procedure CAMEL_OCH_ETC

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

1to handle a temporary
connection

|
L |

Wait_For_
Assisting_ ACM

2(4)

Signals to/from the left are to/from

the BSS;

signals to/from the right are

to/from the CAMEL_Assisting_MSC or SRF.

Address
Complete

Wait_For_
Assisting_
Answer

Answer

Yes
,,,,,,,,,,,, . e
. Send_Access Send_Access [ :
Procedure defined L — — — — Procedure defined
. -1 Connect_ Progress Progress Connect_ [~
MGPPTS 08 Requre i - ( Requra || "3CPPTS 20018

othwa
ugh connection
No I f

Connect

Int_Temporary
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)

the

Signals to/from the left are to/from

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

BSS;

Wait_For_Assisting_Answer

Temporary_Connection_Established

Int_Disconnect_ Int Disconnect
Forward_ n B
Connection

From CAMEL_ Forward
Release < — | Assisting_MSC \?V?t?]ni(\:rtlcljﬂn .
1or SRF _Arg

Int_ TC_ Int_TC_
Released Released
ToCAMEL_ |
Int._ TC Int._ DP_O Result:= 0 _ ‘
Released Abandon pass Assisting_MsC 1~ |Release
or SRF |
Result:=
pass
S
1 To CAMEL_
Release ~ 7 Assisting_MSC
OrSRFE
e
|
Release - To SELF
|
Result:=
pass

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

o
|

\

1to handle a temporary
connection

|
[

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

,,,,,,,,,,,,,,,, S ,,,,,,,,,,,,,,,,}jFromoutgoingIeg.

Release

Int._ TC_
Released

-

' To CAMEL _
- Assisting_MSC
ror SRF

Release

Release

Result:=
pass

Answer

1 ISUP

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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Procedure CAMEL_OCH_CTR 1(5)
{I;;o;:éciidréiir; tih;a7oiriéji7n;1t7inigil\i/lisar\ﬁ Signals to/from the left are
1to handle a Connect To Resource to/from the BSS;

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

Int_Invoke_
SRF

Await_SRF_
_Initialisation

Int. SRF I |
— .—<J Int SRF_ .~ |
Co.nnectlo :from SRF Connected :from SRF

Connect SRF t¢
the call

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

roughs
onnectio
re ? Yes

195]

No
o
Send_Access [ i
_ — t _, Procedure defined
Int_CTR_Failed C?QQS;;H”_ 'in 3GPP TS 23.018
2
Result:= Int_SRF_Connected
pass

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

(Igrbéé({u}é iinitiuia E)Fiéi;l.;\t}nigil\i/léémp Y Signals to/from the left are
| to/from the BSS;
|
|

'to handle a Connect To Resource
signals to/from the right are to/from

| operation
””””””””””””” the gsmSSF if not otherwise stated.
o Int_Disconnect
_DIS _|Int_Disconnect
Release <- —--From SRF Forward_ < Forward_ - Release
7777777777 Connection Connection_
With_Argument

Int_SRF_Released
CAMEL_Disconnect_
CTR_SRF

Int DP_O_
Abandon

CAMEL_Disconngct_

Result:=
CTR_SRF

pass

|
To SELF - - {Release
|

Int_SRF_Released

Result:= Wait_For_Disconngect_
pass Forward_Connectfion

Int_Disconp
Forward_Co

CAMEL_Disconngct_
CTR_SRF

Int_ SRF_Released

Result:=
Fail

8

Figure 4.24-2: Procedure CAMEL_OCH_CTR (sheet 2)
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Procedure CAMEL_OCH_CTR

r--——~"~>"~>".~"“~~"~"~"~""~" "~~~ "~~~ N

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

3(5)

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

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

User_Information
N

e Int_Prompt
Int_Play_ Int_Specialized_ — —
Announcement Ressource_Report And_Collect_
mation ack
Int_Prompt Int Speciali Int_Prompt
— — . Specialized — -
Announcement And_Collegt Ressource_Report And_Collect,”
ation ack

Relay

Figure 4.24-3: Procedure CAMEL_OCH_CTR (sheet 3)
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Procedure CAMEL_OCH_CTR 4(5)
wrF;rt;(;eEiL]rie }nitﬁeic;ri;iinétiiné 7M7$7Ci T\ 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

CeT T ‘ the gsmSSF if not otherwise stated.

Await_SRF_|Initialisation

Answer

eceive
True False

CAMEL_Disconnect_
CTR SRF Int_ DP_O_Abandon

Int_SRF_Reraed

: Int_Continu
Int_continu = ~
- < th_Argurrg

R
| %

Release --To SELF
L ___

CAMEL_Disconnect
TR_SRF
Result := CTR_S
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)
wrF;rt;(;eEiL]rie }nitﬁeic;ri;iinétiiné 7M7$7Ci T\ﬁ Signals to/from the left are
Ito handle a Connect To Resource to/from the BSS;
roperation [ signals to/from the right are to/from
CeT T ‘ the gsmSSF if not otherwise stated.
Relay,
Await_SRF_Initialisation
P
| .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _ From outgoing leg.
: 2 >T ISUP
| | -
| | |
1 1 1
| | |
Release -—- Answer -—- Connect -—-
|
CAMEL_Disconnect CAMEL_Disconnect
CTR_SRF CTR_SRF
Int_SRF_Released |nt_SRF_Re§sed
””””” a
Release

Result:= Result:=
pass Answer

0y

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

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

i Prodedure in MSC to start'
ithe timer TNRy
|

_ DP O_No_Answer or
'DP T_No_Answer armed?

Yes

Yes

K

Start TNRy
with received hie?
time value ’
Cancel S$tart TNRy with
"TTNRYy received default value
N2 |

Figure 4.25-1: Procedure CAMEL_Start_ TNRy (sheet 1)
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Procedure CAMEL_Stop_ TNRy 1(2)

r-——~>~"~>">">"=>"~>"=> =777 N

:Procedure in the MSCL\ﬁ
1to stop the timer TNRy
| |

-
L

Stop TNRy

Figure 4.26-1: Procedure CAMEL_Stop_TNRYy (sheet 1)
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Procedure CAMEL_Store_Destination_Address 1(2)
- - - - - - - - - - - -- - -~ -

:Procedure inthe MSCto 'Y,

1 store the destination address,

1for an originating call leg, |

'roaming leg or forwarding leg Procedure CAMEL_Store_Destination_Addres%
R FPAR IN OR, Forwarding

.; No

Yes

Store destination address
(Destination address,
OR, Forwarding)

)

Figure 4.27-1: Procedure CAMEL_Store_Destination_Address (sheet 1)
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Procedure CAMEL_Modify CUG_Info 1(2)

I* Procedure in the MSC to modify CUG i,
information for the call as instructed H
by the gsmSCF via the gsmSSF. */

Yes Non-CUG call
present in Sl12?
Remove CUG N
parameters °
from call info

CUG Interlock

Yes :

Y

present?
No
Yes CUG Outgoing
Access present?
If both Interlock Code and Outgoing Modify CUG No
Access are received from gsmSCF, ™™ farameters with
then both parameters shall be used Lreceived info |

for this call.

X &

Figure 4.28-1: Procedure CAMEL_Modify_CUG_Info (sheet 1)
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Procedure CAMEL_N_CSI_CHECK_MSC 1(2)

i/* Procedure in the MSC to check T;
the N-CSI and set the N-CSl available:

| parameter for SIFOC accordingly.*/ |

Set N-CSI availab
parameter

X

e

Figure 4.29-1: Procedure CAMEL_N_CSI_CHECK_MSC (sheet 1)
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Procedure CAMEL_OCH_LEG1_MSC
* Aprocedure inthe MSCto R
‘handle leg 1in a CPH configuration. */\

Int_MidCall_
Criteria_Reguest

Wait_For_
idCall_Ciriteri
Int_MidCal)/ Int_MidCall .~
Criteria ack Criteria negative
response
Store MidCall
Criteria
MidCall armed MidCall armed
= True := False

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

Int_MidCal Int_Cancel
_Criteria _Midcall

Store MidCall
Criteria

MidCall armed MidCall armed
= True := False

|
[
Clear Digit
String

Stop Interdigit
Timer

_

1(13)

Figure 4.30-1: Procedure CAMEL_OCH_LEG1 _MSC (sheet 1)
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Procedure CAMEL_OCH_LEG1_MSC 2(13)
‘}*7A7 E);o;:é& uiré ;nit}léilvlisié {o 77777 T\ /* Signals to/from the left are to/from the BSS

‘handle leg 1 in a CPH configuration. */‘ Signals to/from the right are to/from the gsmSSF
,,,,,,,,,,,,,,,,,,,,,,,,,,, unless otherwise stated */

Active

Wait_For_
Clear

Address Connect
Complete

Send_Alerting||

If_Required
Yes %
No
Release Alerting in To Subs_FSM
Transaction Progress ; See 3GPP TS 23.018

Wait_For
Answer

To Subs_FSM L
See 3GPP TS 23.018 |

| Call Setup
Failed

Figure 4.30-2: Procedure CAMEL_OCH_LEG1_MSC (sheet 2)
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Procedure CAMEL_OCH_LEG1_MSC 3(13)
i}*iAi E);o;:é& uiré iinithéilvlisié {o 77777 T; /* Signals to/from the left are to/from the BSS

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

Wait_For_Answer, Wait_For_
DP_O_MidCall_Alerting Answer
Answer
,,,,,,,,,,,,,,, . K ——
To Subs_FSM L |ECT Handle_AoC|| _
See 3GPP TS23.018 | |Request _MO_MsC || See3GPPTS 23018

Send_Access |
conﬁect_h‘_"f - -See 3GPP TS 23.018

Required !

To Subs_FSM L _ |call Setup
See 3GPP TS 23.018 ! Failed
Connect

Ack
””””” a
|
From gsmSSF - - - - -+ / Int_MidCall /
,,,,,,,,,,, ‘ MS connected

= True

——

Wait_For_
Connect_Ack

Store CW treatment
indicator for this call [ |
if received in SlI2

Call _ ,To Subs_FSM
established 'See 3GPP TS 23.018

Wait_For_
Clear

Figure 4.30-3: Procedure CAMEL_OCH_LEG1 MSC (sheet 3)
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Procedure CAMEL_OCH_LEG1_MSC 4(13)
‘}*7A7 E);o;:é& uiré ;nithéilvlisié {o 77777 T\ /* Signals to/from the left are to/from the BSS

‘handle leg 1in a CPH configuration. */‘ Signals to/from the right are to/from the gsmSSF
,,,,,,,,,,,,,,,,,,,,,,,,,,, unless otherwise stated */

Wait_For_ACM,
Wait_For_Answer,
Wait_For_Connect_Ack,

DP_O_MidCall_Alerting

Release Int_Disconpéct Int_Releas
transaction Leg Call
CAMEL_OCH/] Release Release
MSC_DISC4 transaction transaction
Int_Disconnect
Leg ack
,,,,,,,,,,,,,,, 5
To Subs_FSM L _ |call Setup
See 3GPP TS 23.018 | |Failed

DP_O_MidCal
Alerting

Wait_For_Answer,
DP_O_MidCall_Alerting

I
|
|

Figure 4.30-4: Procedure CAMEL_OCH_LEG1_MSC (sheet 4)
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‘/* A procedu

Procedure CAMEL_OCH_LEG1_MSC

re in the MSC to T\

‘handle leg 1in a CPH configuration. */\

5(13)

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

Wait_For_Clear,
DP_O_MidCall_Active

1 See 3GPP TS 23.018

Release Int_Releasg” Int_Disconpéct_
transaction Call Leg
Release Release
transactior transactior
Int_Disconnegt_
Leg ack
UUS_MSC_
1Check_UUS1
_yul
CAMEL_OCH|
MSC_DISC1
2
D
Call cleared > - ,To Subs_FSM

Int_Export
Leg

CAMEL_EXPORT
_LEG_MSC

esult=
ass?

Yes

Int_gsmSSF
_Instance

|

|

|

|

|

|

| P_O_MidCall 3

| Active

‘ T

L

|

b 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(13)
‘}*7A7 E);o;:é& ureintheMSCto T\ [* Signals to/from the left are to/from the BSS
‘handle leg 1in a CPH configuration. */‘ Signals to/from the right are to/from the Process
,,,,,,,,,,,,,,,,,,,,,,,,,,, Subs_FSM (See 3GPP TS 23.018). */

Wait_For_Clear,
DP_O_MidCall_Active

Hold Retrieve ECT MPTY
request request request request
ol ECT MPTY
upporteds request request
\
No Yes Yes No
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
* Aprocedure inthe MSCto I
‘handle leg 1in a CPH configuration. */\

7(13)

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

Wait_For_Clear,
DP_O_MidCall_Active

-BCIE MODIFY

See3GPPTS |
23.172 ‘

Modify bearer (inactive)
and
radio parameters

To destination BICC APM
exchange !

- codec modification

- target codec ( )

BICC APM

- codec modification
- target codec

MODIFY

‘ See 3GPP TS
123172

Modify bearer (inactive)
and
radio parameters

-BCIE

Figure 4.30-7: Procedure CAMEL_OCH_LEG1_MSC (sheet 7)
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Procedure CAMEL_OCH_LEG1_MSC 8(13)
‘}*7A7 E);o;:é& uiré ;nithéilvlisié {o 77777 T\ /* Signals to/from the left are to/from the BSS
‘handle leg 1in a CPH configuration. */‘ Signals to/from the right are to/from the Process

,,,,,,,,,,,,,,,,,,,,,,,,,,, Subs_FSM (See 3GPP TS 23.018). */

|| Wait_For_Clear,
DP_O_MidCall_Active

} MODIFY }

BCIE COMPLETE BICC APM success
,,,,,,,,,, 5 I
See 3GPP TS | ‘See 3GPP TS
23.172 ! 123.172

Modify bearer Modify bearer
(active) (active)
} MODIFY }

success BICC APM COMPLETE BCIE

exchange

To destination | |
|
|

CAMEL_O_
SCUDIF_MSGC

)

Figure 4.30-8: Procedure CAMEL_OCH_LEG1_MSC (sheet 8)
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Procedure CAMEL_OCH_LEG1_MSC
* Aprocedure inthe MSCto
‘handle leg 1in a CPH configuration. */\

I

DP_O_MidCal

_Active

9(13)

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

Int_Contin<

Int_Contin
With Argument

Int_Error

Co

DP_O_MidCal

_Alerting

ntinue PDefault Ca

Handli

Release
transaction

Int_Contin<

Int_Contin
With Argument

Int_Error

Con

Wait_For_
Answer

tinue PDefault Ca

Handli

Release

Release
transaction

Figure 4.30-9: Procedure CAMEL_OCH_LEG1_MSC (sheet 9)
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Procedure CAMEL_OCH_LEG1_MSC
/% Aprocedure inthe MSCto
‘handle leg 1in a CPH configuration. */\

I

10(13)

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

DP_O_MidCall_Active,
Wait_For_Clear

Int_MidCal

a
Interdigit Timeout !

MidCall Criteria !

is specified in "

Trigger

Int_DTMF |
Digit_Rece

ived

_Start Interdigit
Timer

Add Digit to
Digit String

H

HECK_DIGIT |

5TRING_MSC

Stop Interdigit
Timer

Int_ DP_O_
MidCall

Clear Digit
String

DP_O_
MidCall
___Active

Result?

Abort

Stop Interdigit
Timer

Clear Digit
String

K

Continue

Figure 4.30-10: Procedure CAMEL_OCH_LEG1_MSC (sheet 10)
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Procedure CAMEL_OCH_LEG1_MSC 11(13)

7777777777777777777777 N /* Signals to/from the left are to/from the BSS %
S

/* A procedure in the MSC to
thandle leg 1 in a CPH configuration. 7 Signals to/from the right are to/from the gsmS
unless otherwise stated */

DP_O_MidCall_Active,
Wait_For_Clear

a ..
| Interdigit
Internal - ——>Timer

! expires

No Length of Digit String less than
minimum number of digits?

Yes
Int DP_O_
MidCall
Clear Digit Clear Digit
String String

DP_O_
MidCall -

Figure 4.30-11: Procedure CAMEL_OCH_LEG1_MSC (sheet 11)
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Procedure CAMEL_OCH_LEG1_MSC
/% Aprocedure inthe MSCto I
‘handle leg 1in a CPH configuration. */\

12(13)

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

DP_O_MidCall_Alerting

Int_Conne
Resource

CAMEL_OCH_ETC CAMEL_OCH_CTR

Result?

Answer

Result :=
Answer

|
To SELF E- 1 Answer
|

ELSE Fail

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

)

)

Figure 4.30-12: Procedure CAMEL_OCH_LEG1_MSC (sheet 12)
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Procedure CAMEL_OCH_LEG1_MSC 13(13)
‘}*7A7 E);o;:é& uiré ;nithéilvlisié {o 77777 T\ /* Signals to/from the left are to/from the BSS

‘handle leg 1in a CPH configuration. */‘ Signals to/from the right are to/from the gsmSSF
,,,,,,,,,,,,,,,,,,,,,,,,,,, unless otherwise stated */

DP_O_MidCall_Active

Int_Conne
Resource

_To_

CAMEL_OCH_EJC CAMEL_OCH_GTR
\ |

)

Wait_For_ACM

Int_Conne
Resource

_To_

CAMEL_OCH_ETC CAMEL_OCH_QTR
\ |

Result?

Fall
ELSE

Call Setup To Subs_FSM
Failed ; See 3GPP TS 23.018

0y

Figure 4.30-13: Procedure CAMEL_OCH_LEG1_MSC (sheet 13)
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procedure CHECK_DIGIT_STRING_MSC
'/ A procedure in the MSC to check entered digits to see',
(if the MidCall trigger criteria is met. */ |

1(1)

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

Length of Digit String =
length of Start Digit String?

Number of digits in Digit String =
Maximum number of digits

No

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

Yes >
No
St igit"String
present |r:m|\ﬂd2an
trigg eria?
Yes
Yes >
No
Yes- >
No
Result := Result := Result := En o prr?eF;e igit
Abort Continue Trigger . ! L
| g‘g MidCall t criteria?
Yes
i 3 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 ;)rioz:t;diurieiiri\ {hé ;Vlisicita T\ /* Signals to/from the left are to/from the gsmSSF
i handle leg 2 of an active call. */ | Signals to/from the right are to/from the destination
[ I exchange unless otherwise stated */

Store Leg2

Information

Wait_For

Clear Wait_For_Clear,
DP_O_MidCall_Active
[
[ \ \ \ |
Release Int_Release Int_Disconngect Int_Export Int_MidCall
Call Leg Leg
Release Release
o S MSC GAMEL_EXPORT
‘ ! LEG_MSC
| uul _LEG
|
! Int_Disconn|
} CAMEL_OCH | Leg ack
! MSC_DISC2 |
|
|
|
|
|
|
|
|
1
|
| Yes DP_O_
| MidCall_Active
|
|
1
| Reconnect
| = True ; Int_Continu
: Int_Error Int_Continu With Argument
- - - - - -
g CAMEL_OCH A
e RECONNECT ,
'3GPP TS 23.087 Continue
T MSC
Reconnect Release
Result? Fail wait £
ait_For
Pass Release _Clear
Wait_For
_Clear

Figure 4.32-1: Process CAMEL __

ETSI

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

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

G o7 0_midCall Acive

Int_Establish_ Int_Connect_To_
Tempora_lry__ Resource
Connection

CAMEL_OCH_CfIR

CAMEL_OCH_ETIC

Figure 4.32-2: Process CAMEL_OCH_LEG2_MSC (sheet 2)
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Procedure CAMEL_OCH_RECONNECT_MSC
* A procedure in the MSC to handle a
| reconnection after leg 2 disconnects */

| o
| [

CAMEL_MO |

DIALLED_SERVICES

L

No

Result :=
Fail

BILE_NUMBE
PORTABILITY ||
IN_OQoD

Initial
Address

1(9)

/* Signals to/from the right are
to/from the destination exchange .

:

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
1/* A procedure in the MSC to handle a
| reconnection after leg 2 disconnects */

o
I

‘ 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)

/* A procedure in the MSC to handle a /* Signals to/from the right are %
*/

| o
| [

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

Wait_For_
ACM

Release

Release cause =
no answer from user?

CAMEL_OCH
_MSC1

Result := Result :=
Reconnect Fail

2

Figure 4.33-3: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 3)
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Procedure CAMEL_OCH_RECONNECT_MSC 49)

/* A procedure in the MSC to handle a /* Signals to/from the right are %
*/

| o
| [

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

Wait_For_
Answer

Answer @

N

CAMEL_Stop
_TNRy

CAMEL_OCH |
MSC_ANSWER

RecWIJ\FaiI
Result?

Pass

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

Store CW treatment
indicator for this leg

if received in Sl112

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

0y

Figure 4.33-4: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 4)
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Procedure CAMEL_OCH_RECONNECT_MSC 5(9)
: ]*kiﬁrt;c;eal;ré iinitﬁeil\héé ;oihia;lalt; ;1 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 - - TNRy
! Expired
Release

Yes
Release cause =
no answer from user?

No
CAMEL_OCH CAMEL_OCH
_MsC1 _MScC2
Yes Yes
Result = Result =
conn/ect?./ \Rec\onne 2
No No
Result = Result := Result :=
Fail Reconnect Fail
\ \

X

Figure 4.33-5: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 5)
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Procedure CAMEL_OCH_RECONNECT_MSC 6(9)

/* A procedure in the MSC to handle a /* Signals to/from the right are

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

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

| o
| [

DP_O_MidCall_Alerting,
Wait_For_ACM,
Wait_For_Answer

Int_Disconn
Leg

ect

Int_Release
Call

Release Release
Int_Disconngect
Leg ack
Result :=
Fail

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

* A procedure in the MSC to handle a * Signals to/from the right are

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

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

DP_O_MidCall_Alerting,
Wait_For_Answer

Int_Export Int_MidCall
Leg

| o
| [

@)

AMEL_EXPOR[T
_LEG_MSC

Result := DP_O_MidcCall
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)
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8(9)

Procedure CAMEL_OCH_RECONNECT_MSC

* A procedure in the MSC to handle a
| reconnection after leg 2 disconnects */

o
I

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

DP_O_MidCall_Alerting

Int_Establish_

Temporary |
Connection

Int_Connect_To_
Resource

CAMEL_OCH_ETIC C

AMEL_OCH_CTIR

Result?

Answer

Result :=
Answer

|
‘L - 1Answer
|

ELSE

Fail

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

/* A procedure in the MSC to handle a /* Signals to/from the right are

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

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

| o
| [

DP_O_MidCall_Active

Int_Establish_ Int_Connect_To_
Temporé}ry_. Resource
Connection

CAMEL_OCH_ETIC  CAMEL_OCH_CTIR

-

Figure 4.33-9: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 9)
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/* A procedure in the MSC to
change the call segment for a leg. */}

Procedure CAMEL_EXPORT_LEG_MSC

1(2)

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

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

Wait_For_
Import_Leg

Int_Import Answer  feee
Leg

Store new
gsmSSF

instance

Int_Import
Leg ack

Int_Export
Leg ack

Result:=
Pass

From destination exchange.
Can only occur if Move Leg or
Split Leg is performed on
ICA-call during alerting phase.

Figure 4.34-1: Procedure CAMEL_EXPORT_LEG_MSC (sheet 1)
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Procedure CAMEL_EXPORT_LEG_MSC 2(2)
:r/; 7A7p7rc7>(;eid7u;ei I;{ﬂ;é l(/lisicit;)i N T\ﬁ [* Signals to/from the left are to/from the BSS.

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

Wait_For_
Import_Leg

Release

This can be received if the |

:This can be received if the

procedure was called from "~ Transaction Release <~ procedure was not called from
CAMEL_OCH_LEG1_MSC or' 'CAMEL_OCH_LEG1_MSC or
CAMEL_ICH_LEG2_MSC__ | N LCAMEL_ICH LEG2_MSC
Result:=
Fail

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

i/* Process to handle handover indication within MSC */*, | /* Signals to/from left are to/from the handover

| i |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,
| |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 1(2)
wr/; E’rioiceisisiinitﬁei h)léé}c; r;z;nalé : T\ﬁ [* Signals to/from left are to/from the process
| location information of the MO call */, CAMEL_CHANGE_OF_POSITION_MSC;

L o ___________ ‘ signals to/from the right are to/from the gsmSSF,
unless otherwise stated. */

Int_Invoke_
O_Change_Of_
Position_MS
(Monitor Mode)

Notify & continue

Store
criteria
if present

LOCATION|_ ‘
REPORTING - - - - 10 RNC
CONTROL

Position_
Monitoring

| From Procedure
| CAMEL_OCH_LEG1_MSC

Int_gsmSSE~
_Instance

Store new
gsmSSF
instance

Position_
Monitoring

Figure 4.36-1: Process CAMEL_O_CHANGE_OF_POSITION_MSC (sheet 1)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14

145

ETSI TS 123 078 V14.0.0 (2017-04)

r o
1/* Process in the MSC to handle w)ﬁ
| location information of the MO call */,

Process CAMEL_O_CHANGE_OF_POSITION_MSC

[* 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. */

HANDOVER_COMPLETE,

-~~~ 7 Request type:=
change of service area"

"
|
L T ___

----FromRNC
- | ! HANDOVER_PERFORMED
Position_ | L __
Monitoring !
|
\ 1 \ J
RELOCATION ‘ Int_Invoke,
- L _ \LOCATION_ - —
REQUEST | REPORT O_Qhange_ f_
ACKNOWLEDGE ‘ Position_MS
Obtain current
position
|
Check_Criteria |
Change_Of_Positipn LOCATION
REPORTING_ ~
CONTROL |
|
1
No |
|
@ :
1
Int_O_Change |
Of_Position |
””””””” 0
To RNC L
Request type:="stop" !
LOCATION.
r REPORTING_
| COPTROL
|
1
| e Position_
| 1'ToRNC Monitoring

2(2)

Figure 4.36-2: Process CAMEL_O_CHANGE_OF_POSITION_MSC (sheet 2)
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Procedure Check_Criteria_Change_Of_Position 1(2)
'/ Procedure in the MSC to check  °
i the criteria of reporting handover |
| event to gsmSCF via CS_gsmSSF */ |

Result :=
Fail

No

Yes

t criterion
met

Yes
4

add met criterio
to met criteria
list

=

Result :=
Pass

Result ;=
Pass

Figure 4.37-1: Procedure Check_Criteria_Change_Of_Position (sheet 1)
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Procedure CAMEL_O_SCUDIF_MSC 1(2)
‘7/*7I5r70;e;diu7ré ;nithé Mé(f {o 7777777777777 T\ /* Signals to/from the left are

\inform the gsmSSF that the bearer service of the\ to/from the BSS; signals to/from

icall has changed */ | the right are to/from the gsmSSF if
”””””””””””””””””” not otherwise stated. */

pass

Int DP_O_
Service_Charige(legl)

Figure 4.38-1: Procedure CAMEL_O_SCUDIF_MSC (sheet 1)
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4522 Handling of mobile originating calls in the originating VLR

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

- Procedure CAMEL_OCH_VLR;
- Process CAMEL_Reconnected Call_VLR.
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Procedure CAMEL_OCH_VLR 1(2)
:rlgrg)(;(;dlj;é iinitr;(; {/U? 77777 T}ﬁ /* Signals to/from the left are
1to handle an outgoing call setup to/from the MSC */
| |
o |
No

O-CSl or D-CSI present
or N-CSl available received?

Yes

Result:=

Complete Call
pass

Wait_for_
SIFOC_2

Send Info
Abort For Outgoing
Call

Result:= Result:=
fail pass

Figure 4.39-1: Procedure CAMEL_OCH_VLR (sheet 1)
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Process CAMEL_Reconnected_Call_VLR 1(1)

o
1\

'to handle Send_Info_ | to/from the MSC.

|For_Reconnected_Call

Send Info For
Reconnected
Call

Signals to/from the left are%

Fmmmmmmmmm e - -

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 4.40-1: Process CAMEL_Reconnected_Call_VLR (sheet 1)
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45.3 Retrieval of routeing information

45.3.1 Retrieval of routeing information in the GMSC

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

- Procedure CAMEL_Set ORA_Parameters,

- Procedure CAMEL_MT_GMSC_INIT;

- Procedure CAMEL_MT_MSC_ALERTING;

- Procedure CAMEL_MT_GMSC_ANSWER;

- Procedure CAMEL_MT_GMSC_DISC1;

- Procedure CAMEL_MT_GMSC_DISC2;

- Procedure CAMEL_MT_GMSC DISC3;

- Procedure CAMEL_MT_GMSC_DISC4;

- Procedure CAMEL_MT_GMSC 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;

- ProcessCAMEL_MT_LEG1 GMSC;

- Procedure CAMEL_MT_RECONNECT_GMSC;

- Procedure CAMEL_T_SCUDIF_MSC.

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

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

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

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

45.3.1.1 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.

45312 Action of the GMSC on receipt of Int_Error
The GM SC checks the default call handling parameter in the T-CSI.

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.

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 152 ETSI TS 123 078 V14.0.0 (2017-04)
If the default call handling is continue call, the MSC continues call handling without CAMEL support.

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.

45.3.1.4 Action of the GMSC on receipt of Int_Continue_With_Argument

If an FTN has been stored then the information received from the HLR is used to overwrite the corresponding call
parameters. The MSISDN is replaced by the FTN asthe 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.

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

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, 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 (viathe 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 ISUP 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 1SUP called
party number, i.e. the MSISDN, and

- aCUG active indication was received from the HLR, and
- CUG information was received in the ISUP 1AM for the incoming call;

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

Otherwise the following parameters, if received, are used to overwrite the corresponding | SUP parameters (for mapping
see 3GPP TS 29.078 [36]): Destination Number, Calling Partys Category, Generic Number, Original Called Party 1D,
Redirecting Party ID and Redirection Information. Call parameters that are not included in the Int_Connect signal are
unchanged.

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

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

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

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)

The information 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-CSl and/or D-CS 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, 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).

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

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

Allocate Call
reference numb

1(1)

Figure 4.41-1: Procedure CAMEL_Set_ ORA_Parameters (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT 1(8)
W*ilsrz)(i:és:siir; EhieiGi I(/Iisici N T\ﬁ /* Signals to/from the right are to/from

'to perform CAMEL handling | the gsmSSF. */

1for a terminating call request */,

CAMEL information
Received in SRlack?

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

gSMSSF_Invoked

Figure 4.42-1: Procedure CAMEL_MT_GMSC_INIT (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT 2(8)

W*iPirE);:eisisiiril Ehieié l(/lisici o Signals to/from the left are to/from
the orginating exchange;

'to perform CAMEL handling |
signals to/from the right are to/from

1for a terminating call request */,
””””””””””” the gsmSSF

wait_for_
smSSF_Invoked

Int_gsmSS
Invoked

g

Answer_Received =

False Int_T_Exception

. DP_ Vination_ Result:=
attempt_Authorized aborted

Le

g2_Disconnected

: Int_Continue_
Int_Contln< With_Arquént

‘Modify call
parameters with
received ir\]form:—n on

Result :=
Legl only

Figure 4.42-2: Procedure CAMEL_MT_GMSC_INIT (sheet 2)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 157 ETSI TS 123 078 V14.0.0 (2017-04)

Procedure CAMEL_MT_GMSC_INIT 3(8)
- - - - - - - - - - - - - - - -7~ -
;/* Process in the GMSC R Signals to/from the left are to/from
1to perform CAMEL handling the orginating exchange;
1for a terminating call request */ signals to/from the right are to/from
””””””””””” the gsmSSF;

DP Terminatio if not otherwise stated.

~ Attempt
haorise

Int_Continde Int_Connect
N I - - - - - - - - -~~~
Modify call Send ACM_|| | Procedure defined
parameters with If_Required|| 'in 3GPP TS 23.018
received infarmation' |

Modify call
parameters
with received No CQ(I\)/IdI?_f;_
information. EU |n?0
FTN es
tored 7N
o
L CAMEL_CHEGK No_£UG inf
‘ _SlI2_cDTI . )
Set T-CSl -~ See 3GPP TS 23.081 . incoming call?
suppression P Modify call v
e parameters es
: with received
cLLMT_ || | information
GMSC CFU

Set redirection FTN:= .
information Destination Routing Int_Exceptio
Address

Result:= Result:= Result:=
GSM_FTN CAMEL_FTN fail

¥ ® &

Send ., |setMT Roaming
E]?:telng i Retry Supported E
T —
|
Wair_For_ x

_Routeing_

Figure 4.42-3: Procedure CAMEL_MT_GMSC_INIT (sheet 3)
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Procedure CAMEL_MT_GMSC_INIT 4(8)

i/* Process in the GMSC T Signals to/from the left are to/from|
1to perform CAMEL handling the originating exchange;

1for a 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
Int_ReIeaséall Int_Error

Release

Default Call
Handling = Continue
Call?

; Int_Continué_
Int_contlnu< With_Arqur:gwt

Result:=
aborted

Figure 4.42-4: Procedure CAMEL_MT_GMSC_INIT (sheet 4)
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Procedure CAMEL_MT_GMSC_INIT 5(8)
i?*ilsrz);:és:siir; EhieiGi l(/lisici N T\ﬁ Signals to/from the right are to/from
1to perform CAMEL handling the gsmSSF.

1for a terminating call request */,

DP_Termination_Attempt_Authorised,

| DP_T_Busy,
Leg2_Disconnected

Int_Establish” Int_Connegt_To
Temporar Resource \_

Connection

AMEL_MT_CTR

CAMEL_MT_EfIC c

e

No Yes

Result:=
fail

)

Figure 4.42-5: Procedure CAMEL_MT_GMSC_INIT (sheet 5)
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Procedure CAMEL_MT_GMSC_INIT

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

' Processin the GMSC N
1 to perform CAMEL handling
|for a terminating call request

Wait_For_
Routeing__

6(8)

the gsmSSF;

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

Int_DP_T_%y
<DP_T_Busy

Int_Rele

call

Result:=
Fail

Figure 4.42-6: Procedure CAMEL_MT_GMSC_INIT (sheet 6)
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Procedure CAMEL_MT_GMSC_INIT 7(8)
i?*ilsrz);:és:siir; EhieiGi l(/lisici N T\ﬁ [* Signals to/from the left are to/from
1to perform CAMEL handling the orginating exchange;
1for a terminating call request */, signals to/from the right are to/from
””””””””””” the gsmSSF;

if not otherwise stated. */
Wait_For_
_Routeing_
nio
. m- - - ‘ . [ . m- - -
Send Routeing Send Routeing | Send Routeing
Info Ack - J‘ From HLR Info Ack B J‘ From HLR Info Ack - - J‘ From HLR
[* ETN */ Lo *FTN, O-CSI ~\_ L [* MSRN */ L
and/or D-CSI */
Store O-CSI
and/or D-CSI
|
Set redirection
information Result:=
MSRN
Result:=
GSM_FTN

Figure 4.42-7: Procedure CAMEL_MT_GMSC_INIT (sheet 7)
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Procedure CAMEL_MT_GMSC_INIT 8(8)
ﬁ*ilgraéésisiir; Ehieié I(/Iisici N T; Signals to/from the left are to/from
ito perform CAMEL handling the orginating exchange;

1for a terminating call request */, signals to/from the right are to/from
””””””””””” the gsmSSF;
if not otherwise stated.

: Int_Continué_
Release Int_ReIeas< Int_Error Int_Contln< With_Argugént Int_Connec<

| : v |

Result:= Int_T_Exception
fail

Result:=
fail

Int_T_Abandon

DP_T Abando

Figure 4.42-8: Procedure CAMEL_MT_GMSC_INIT (sheet 8)
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Procedure CAMEL_MT_MSC_ALERTING

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

| |
L - J

r o
| [

/* 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 0
— = - -to gsmSSF
_Accepted ! 9
R
|
DP_T_Call Accepted r----------- >r - from gsmSSF
| I
| |
[ \ \ ! \ ! |
| |
- - Int_Continue/ _ | el N
Answer 1‘ Connect 1‘ With . Argurrg Int_contlnue< }L Int_Release
l \ l |
| |
P T T T T T T T T o
| [
! From BSS s Release
| |
e
|
|
|
i
| | From destination
;exchange
Result=: Result:= Result:=
Answer pass release

1(3)

Figure 4.43-1: Procedure CAMEL_MT_MSC_ALERTING (sheet 1)
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Procedure CAMEL_MT_MSC_ALERTING 2(3)
/I Procedure in the MSC t;)T\ * Signals to/from the left are to/from

linform the gsmSSF that the the originating exchange;

Lcall is in the alerting phase */ | signals to/from the right are to/from

the terminating exchange if not
otherwise stated. */

. . |
From destination . : DP_T_Call_Accepted [
exchange b |
,,,,,,,,,,, |

|
|
|
TNRy C

Release - 1Release A
expired

Int_DP_T_Abapdon Release

DP_T_Abando Yes
RSZ@'; = Release
CAMEL_MT_ CAMEL_MT_
) GMSC_DISC4 GMSC_DISCH
Int continu Int_Continue/
- With_Argument ]
- Result:=
%‘ release
Release
Fail Reconnect
Result?
Continue,
Release
Result:= Result:= Result:=
fail release reconnect

Figure 4.43-2: Procedure CAMEL_MT_MSC_ALERTING (sheet 2)
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Procedure CAMEL_MT_MSC_ALERTING 3(3)

wr/* Procedure in the MSC toT\ * Signals to/from the left are to/from

linform the gsmSSF that the the originating exchange;

Lcall is in the alerting phase */ | signals to/from the right are to/from
””””””””” the terminating exchange if not

otherwise stated. */

( ) DP_T_Call_Accepted
e
|
e B o - From gsmSSF
| |
| | L ,,,,,,,,,
Int_Establish,” | Int Connect.fo |
Temporary 37—~ Resource ~_
Connection
CAMEL_MT_ETC CAMEL_MT_CTR

Result?
Fail ELSE
Answer

Result := Result :=
fail Answer

Figure 4.43-3: Procedure CAMEL_MT_MSC_ALERTING (sheet 3)
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Procedure CAMEL_MT_GMSC_ANSWER

/* Process in the GMSC T;

'
|

'to handle a

'terminating call request ¥/ |

no

Result:=
pass

An

swer 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
\

” _~_JInt_Continye_ | :
Int_ReIeas< > Wit Argugnj%tr Int_contlnu< Release Release
‘ l l
| |
| |
! ! CAMEL_MT CAMEL_MT
| | — — — —
Release I | GMSC_DISC] GMSC_DISC2
[
[
- - from gsmSSF
|
CA
swer Received| :=
False
Release
Result:= Result:= Result:= Result:= Result:=
release pass fail release reconnect

¥ ® Q@ &

Figure 4.44-1: Procedure CAMEL_MT_GMSC_ANSWER (sheet 1)
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Procedure CAMEL_MT_GMSC_ANSWER 2(3)
;r/;birc;cieis; iinithieiGil\ﬂSi(E T; [* Signals to/from the left are to/from

to handle a | the originating exchange;

'terminating 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 4.44-2: Procedure CAMEL_MT_GMSC_ANSWER (sheet 2)
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N
/* Process in the GMSC
| A
to handle a |
'terminating call request ¥/ |

'
|

Procedure CAMEL_MT_GMSC_ANSWER

DP_T_Answer

3(3)

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

Int_Establish’_
Temporary\
Connection

GAMEL_MT_ETC
\

Int_Connect_To_
Resource

AMEL_MT_CTR

e

No

-

Yes

Result:=

fail

Figure 4.44-3: Procedure CAMEL_MT_GMSC_ANSWER (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC1 1(2)

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

I N

;/* Process in the GMSC ey
to handle a |
iterminating call request */

the gsmSSF if not otherwise stated. */

Int_DP_
T_Disconne
[*legld = 14/
DP_
Disconnect

_ I From destination
Int_Error Int_Release_Call Int_Continde Release -~ exchange or process
% | MT_CE_MSC_
Result:=
normal_handling
\
Int_Continge Int_Error Int_ReIeaséall
N |
/]\
Result:=
CAMEL_Handling

Figure 4.45-1: Procedure CAMEL_MT_GMSC_DISC1 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC2 1(2)
"/* Process in the GMSCT\ﬁ * Signals to/from the left are
ito handle a | to/from the originating exchange;
iterminating call request */ signals to/from the right are
”””””””””” to/from the gsmSSF

if not otherwise stated. */

Result:=
normal_handling

* leqld = /

DP_
Disconnect
\

Int_Connect Int_Error Int_Releasé Call |Int_Continge Int_Continue_ Release
With_Argument
‘ \ NZ L |
/]\
Answer Received := Result:=
False normal_handling —
CAMEL_ <§§>
_Modify_ =
—CU(T—WO T_Disconnec
Modify call
parameters with ]
received infarmation Int_Continge | IntContinue_ ¢ gpop Int_ReleaséCall
‘ With_Arguiment
\ N |
Result:=
reconnect

Result:=
CAMEL_handling

Figure 4.46-1: Procedure CAMEL_MT_GMSC_DISC2 (sheet 1)
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2(2)

Procedure CAMEL_MT_GMSC_DISC2
7777777777777777 [*Signals toffrom
the right are to/from the

5/* Process in the GMSCT\ﬁ
gsSmSSF.*/
t_2

ito handle a |
iterminating call request */

DP

To_Ressource

CAMEL_MT_EfIC CAMEL_MT_CfIR

No Yes

DP T_Disconne;t_Z

Result:=
fail

Figure 4.46-2: Procedure CAMEL_MT_GMSC_DISC2 (sheet 2)
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premature release of a CAMEL call |
|

Procedure CAMEL_MT_GMSC_DISC3

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

Procedure in the GMSC to handle

Int_ T_
Exception

CAMTD3_1(1)

Figure 4.47-1: Procedure CAMEL_MT_GMSC_DISC3 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 1(3)

-
‘ ey /* 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. */

Int_DP_T_Busy
DP_T_Busy
[ [ [ |
Int_Connect Int_Continde Int_Continué_ Int_Error Int_Releasé Call
- - With_Argument - - <
\ % \
CAMEL _
_Modify_
_CUG_Info
Modify call
arameters wit
Result:= Result:=
reconnect fail

Figure 4.48-1: Procedure CAMEL_MT_GMSC_DISC4 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 2(3)
:r/; I;;o;:;aatir;a]r; tihiei(gl\i/léém‘)ﬁ Signals to/from the right are to/from
1to handle a | the gsmSSF if not otherwise stated.

|
|

iterminating call request */
DP_T_Busy

Int_Establish” Int_Connect_To
Tempor? Resource
|

Connection

CAMEL_MT_EJIC CAMEL_MT_C[IR
\
No Yes
Result:=
fail

)

Figure 4.48-2: 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;
iterminating call request */ signals to/from the right are to/from
”””””””””” the gsmSSF.

DP_T_Busy

Release

Int DP_T_Abandon

; Int_Continué_
Int_contlnt< With_Arg ugnint

k |
K

Result:=
fail

Figure 4.48-3: Procedure CAMEL_MT_GMSC_DISC4 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC5 1(3)
Process in the GMSC Signals to/from the right are to/from
to handle a the gsmSSF;
terminating call request : if not otherwise stated.

No

Result:=
continue

______ To process
ReleaEe > MT _CF_MSC

Yes

______ To process
Release > MT CF_MSC

D _T_No_Ansv)er

[ I | I ]

Int_Connegt Int__Contin — Int_ContinQe Int_Error Int_Rele Call
= With_Arguirent = - = N
CAMEL _

_Modify_

_ClIG Infa

Modify call

parameters with
redeived information
Result:= Result:= Result:=
reconnect release release

Figure 4.49-1: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC5 2(3)
iilgrci)(;eisisiir{ tih;ai(gl\;l:":‘.éw‘\ﬁ Signals to/from the right are to/from
1to handle a | the gsmSSF if not otherwise stated.

Iterminating call request |

Int_Establish” Int_Connect To
Temporal Resource

Caonnection

AMEL_MT_CTR

CAMEL_MT_EfIC c

e

Yes

No

Result:=
release

D!{_T_No_Ans?er

Figure 4.49-2: Procedure CAMEL_MT_GMSC_DISC5 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC5
'Process in the GMSC 1,
1to handle a |
Iterminating call request |

D %_T_No_Ans%er

Release

Int. DP_T_Abandon

DP_T_Abando

. Int_Continué_
Int_cont|m< With_Argugént
2 |
ﬁ
Result:=
fail

3(3)

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

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

if not otherwise stated.

Figure 4.49-3: Procedure CAMEL_MT_GMSC_DISC5 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC6

0y

|/* Process in the GMSC 1\
| A
1to handle a |
iterminating call request */
b . y
gsmSS
No \iane ’
Yes
Result:= Int_DP_T_&andon
continue

1(1)

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

EéP_T_Abandob
\

Int_contin<

Int_Continué_
With_Argument

k

N

Result:=
fail

Figure 4.50-1: 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
Ceo o ‘ to/from the gsmSSF;
if not otherwise stated.
'To CAMEL_
. 1To _
Lr\]cljtéjall'less - Assisting_MSC

True

Int TC_
Released

Release

Release

Result:=
pass

| Procedure defined
: in3GPP TS 23.018

Send_ACM_
If_Required

Wait_For_
Assisting_ACM

'
|

From CAMEL_
Release Release -~ ~ 7 Assisting_MSC
ror SRF
Int_ETC_Faile
Answer
eceive
False
Result:=
pass
Int_DP_T_Abapdon
e DP_T_Abando
1To CAMEL _ T
- Assisting_MSC
lor SRF ‘ |
. Int_Continu
Int_contin = S
—cont u< With_Argunﬁ
T k ‘
--To SELF o cAamEl
| 1'To CAMEL _
,,,,,,,,,, Release -~~~ Assisting_MSC
ror SRF
Result:=
fail

2

Figure 4.51-1: Procedure CAMEL_MT_ETC (sheet 1)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 181 ETSI TS 123 078 V14.0.0 (2017-04)

Procedure CAMEL_MT_ETC : 2(4)
- - Signals to/from the left are to/from
[ ST R the originationg exchange;
' Procedure inthe GMSC 1, signals to/from the right are
1o handlg atemporary ‘ to/from the CAMEL_Assisting_MSC or SRF.
[connection 1
Wait_For_
Assisting_ ACM
\
Address Connect
Complete
Wait_For_
Assisting_
Answer
Answer
othw.
thraugh connectio ugh connection
lired? No No r 7
Yes
,,,,,,,,,, Send_Answer | Send_ACM_ send_Network]|
i If_Required If_Required || | Progress Connect f_ N
| | Required ‘
| ) | K |
| | Int_Temporary |
e o Connecton ,  TT oo oo oo o
| Procedure defined Procedure defined | | Established Procedure defined .
lin3GPP TS 23.018 in3GPP TS 23.018 | in3GPP TS 23.018 |

Temporary_
Connection_
Established

Figure 4.51-2: Procedure CAMEL_MT_ETC (sheet 2)
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connection

Procedure CAMEL_MT_ETC
| Procedure inthe GMSC 1
1to handle a temporary

3(4)

Signals to/from the left are to/from
the orinating exchange;
signals to/from the right are

|
L

to/from the gsmSSF;
if not otherwise stated.

Temporary_Connection_Established
Wait_For_Assisting_Answer

Release

Int TC_
Released

Release

Release

false

Int DP_T_

From CAMEL_
- — ~ 7 Assisting_MSC
or SRF

|
L

'
|

Release

Int_TC_
Released

ToCAMEL_ |

Result:=
pass

or SRF I

Assisting_MSC ]

Forward _
Connection

Released

Release

Result :=
pass

Abandon

DP_T_Abandon

m——m———— =

' To CAMEL _
- Assisting_MSC

Result:=
pass

Figure 4.51-3: Procedure CAMEL_MT_ETC (sheet 3)
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Procedure CAMEL_MT_ETC

' Procedure inthe GMSC T

\

4(4)

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

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

if not otherwise stated.

r | From outgoing leg.
1 ISUP

to handle a temporary K
' connection !
Temporary_Connection_Established,
Wait_For_Assisting_ACM,
Wait_For_Assisting_Answer
e e R A
1 1
Release <¢--- |Connect <~ -+ Answer S, Connect
|
\ l 2 \
|
|
| lInt_TC_
! Released
1
S
| 'To CAMEL_
******** ~---1, |Release -~~~ -~~~ - Assisting_MSC
From outgoing leg ' | ior SRF
MS in VMSC. s [t
BSSAP or RANAPJ
Result :=
Answer
Int TC_
Released
N
1To CAMEL _
Release - Assisting_MSC
lor SRF
R
|
Release -~ To SELF
|
Result :=
pass

Figure 4.51-4: Procedure CAMEL_MT_ETC (sheet 4)
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Procedure CAMEL_MT_CTR 1(5)

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

Procedure in the GMSC to handle

‘ Signals to/from the left are

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

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

Int_Invoke_
SRF

Await_SRF_
_Initialisation

- - - - - - - -~ |

Int. SRF I |

mecio— int SRF._ !
Connectio :from SRF Connected :From SRF

Connect SRF to
the call

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

Yes

N

bend_Network w ;
. — +— _ Procedure defined
Int_CTR_Falled Connect If_|"" iy 3Gpp Ts 23.018

Required |} . ___"____ " """~

Result:=

- Int._ SRF_Connected
continue - -

Figure 4.52-1: Procedure CAMEL_MT_CTR (sheet 1)
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Procedure CAMEL_MT_CTR 2(5)
r--———>—~>">-~"~“~"~“""--"“~“~ -7 777 -
1Procedure in the GMSC to handle 1 Signals to/from the left are
!a Connect To Resource operation to/from the originating exchange;
77777777777777777777777 signals to/from the right are to/from
the gsmSSF if not otherwise stated.
Relay
R
I Int_Disconne;
Release - — - - From SRF Forward_ Release
! Connection

CAMEL_Disconnect_ Answer

Int_ SRF_Relegsed CTR SRE Received
- True
Result:= CAMEL_Disconnect_ K]E)—a?]ggg -
pass CTR_SRF /* legID */

777777777 "
|

To SELF FA Release
|

Int_Continu .

— — Int_contin
With_Argurrg —cont U<
Int SRF Released W it_For_Disconnct_

T Farward_Connection

Result:= Int_Disconng€t
pass Forward_Cohxection

C

I

MEL_Disconnect
CTR_SRF

Int_SRF_ReIe&ed

Result:=
Fail

8

Figure 4.52-2: Procedure CAMEL_MT_CTR (sheet 2)
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-
|

Procedure CAMEL_MT_CTR

-

Procedure in the GMSC to handle R
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_Play_
Announce

User_Information
N

Int_Prompt Int Speciali Int_Prompt

— . Speciglized_ — —
And_Collett _ Ressourcd_Report And_CoIIect__
User_Information mation ack

Int_Prompt Int Speciali Int_Prompt

— — . Specialized — —
And_Collect_ Ressource_Report And_Collect _
ation ack

Relay

Figure 4.52-3: Procedure CAMEL_MT_CTR (sheet 3)
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Procedure CAMEL_MT_CTR 4(5)

,,,,,,,,,,,,,,,,,,,,,, N
Procedure in the GMSC to handle[\ﬁ
1a Connect To Resource operation |
| |

:[ Signals toffrom the left are
to/from the originating exchange;
signals to/from the right are to/from

the gsmSSF if not otherwise stated.

tion

True False

CAMEL_Disconnect_

CTR_SRF Int_ DP_T_Abandon

P_T Abando
_SRF

Int_SRF_Released

777777777 a
‘ A Int_Contin
[ — -
To SELF | Release Int_contln< With_Argu%rf;nt
,,,,,,,,,,
Result := CAMEL_Disconnect_
pass CTR_SRF

Int_SRF_Released

Result :=
Fail

Figure 4.52-4: Procedure CAMEL_MT_CTR (sheet 4)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 188 ETSI TS 123 078 V14.0.0 (2017-04)

Procedure CAMEL_MT_CTR 5(5)

P
1Procedure in the GMSC to handle 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
1\

r | :
Relay, | L|§L,JF,’ ,,,,,,,,,
Await_SRF_Initialisation

,,,,,,,,,,,, .
. |

g&g outgoing leg. A Release Connect - Answer - — - - {Connect

|

[ |
\ ! |

|

1

777777777777 B

i |

CAMEL_Disconnett Fromoutgoingleg | | cAMEL Disconnett
CTR SRF || MSinvMsC. CTR_SRF || _
- BSSAP or RANAPJ -
Int_SRF_Relegsed
Int_SRF_Released
,,,,,,,,, . Result =
| Answer
To SELF -~ |Release
|
Result :=
pass

Figure 4.52-5: Procedure CAMEL_MT_CTR (sheet 5)
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Procedure CAMEL_MT_GMSC_Notify CF 1(2)
‘r/; I;;o;:éatir;a ]r; tih;ai(gl\;léém‘)ﬁ [* Signals to/from the left are
'to notify the gsmSSF that | to/from the originating MSC;
1a call has encountered | signals to/from the right are
|

'conditional call forwarding */

to/from the gsmSSF
No unless marked otherwise */

ELSE

CFNRy

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

Yes Result:=
Continue
DP_T_CCF
\ [ [ \
Int_ Int_ Int_Release”
REEEse Continue Connect Call <
Int. DP_T_ CAMEL _
Abandon _Modify_
_CUG_Info
'Modify call '‘Modify call
parameters with parameters with
received ir‘lformat on' reckeived ir\]formaton'
777777777 a
: Int_Continué¢_ To proces L |CF
'”t—cont'“< With_Argugént MT_CF_MSC ' |cancelled
777777777 . Destination number =
2
To proces L |CF calied MS| ’ No
!\AI—,C ,F,—',VI ,S,C,: cancelled Yes Release call
resources
Release call
resources
Result:= Result:= Result:=
Result:= Continue Reconnect Release
Fail

P R R &

Figure 4.53-1: Procedure CAMEL_MT_GMSC_Notify_CF (sheet 1)
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Procedure CAMEL_MT_GMSC_Notify CF 2(2)

! T,; /* Signals from the right are
1 to notify the gsmSSF that from the gsmSSF,

|

1a call has encountered | unless marked otherwise */
|
|

Lconditional call forwarding */

DP_T_CCF

Int_Error

Default call handling =
continue call ?

No

Yes

Toprocess | |CF

MT_CF_MSC! |cancelled

Release call
resources

Result:= Result:=
Release Continue

Q¥ &

Figure 4.53-2: Procedure CAMEL_MT_GMSC_Notify CF (sheet 2)
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Procedure CAMEL_MT_LEG2_GMSC 1(3)
3/7*7A7 r;rz)(i:eidiuiré iinitFlé 7Gil\/|7876 tiom‘)ﬁ /* 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. */

Wait_For_
Clear

Wait_For_Clear,
DP_T_MidCall_Active
\

Y

Release Int_Release Int_Disconnect Int_Export Int MidCall
Call Leg Leg -
Release Release
CAMEL_MT | CAMEL_EXPORT
GMSC_DISC2 _LEG_MSC
Int_Disconnect_
Leg ack
@ - No Ly ]
esult =
onnect? No esults
Yes ass?
Yes
CAMEL_MT |
RECONNECT
GMSC DP_T_MidCall
- _Active
) [ [ |
Reconnect Fail Int Continlie
? i -
Result? Int_Continue With Argunent Int_Error

Wait_For_
Clear

Wait_For_
Clear

Figure 4.54-1: Procedure CAMEL_MT_LEG2_GMSC (sheet 1)
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Procedure CAMEL_MT_LEG2_GMSC 2(3)
3/7*7A7 r;rz);:eidiuiré iinitFlé 7Gil\/I787CE tiom‘)ﬁ /* Signals to/from the left are to from the gsmSSF;
‘handle leg 2 of an active call. */ Signals to/from the right are to/from the destination
L] exchange; unless otherwise stated. */

———DP_T_MidCall_Active

Int_Establish_ Int_Connect_To_
Temporary_ Resource
Connection

CGAMEL_MT_ETC GAMEL_MT_CTR

Figure 4.54-2: Procedure CAMEL_MT_LEG2_GMSC (sheet 2)
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Procedure CAMEL_MT_LEG2_GMSC 3(3)

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

i/* A procedure in the GMSC LR

rhandle leg 2 of an active call. */ |
|

Wait_For_Clear,
DP_T_MidCall_Active

f—--r - From originating/destination exchange

|
g . |
BICC APM - codec modification L~ ~>BICC APM— - success
- target codec
r-—-——-—-—=—=-7° r-—-——-—-—=—=-7°
1See 3GPP TS 1See 3GPP TS
123.172 123.172
Modify bearer Modify bearer
(inactive) (active)
- M~
- | To destination/originating
| 1 | exchange
| LI
| |
‘ - codec modification |
BICC APM > codec modification v ___________ BICC APM - success
- target codec

CAMEL T_
SCUDIF_MS(

Figure 4.54-3: Procedure CAMEL_MT_LEG2_GMSC (sheet 3)
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Process CAMEL_MT_LEG1 _GMSC

|
1/* A process in the GMSC to Ly
thandle leg 1 in a CPH configuration. */ |

Active

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

ETSI TS 123 078 V14.0.0 (2017-04)

Store Legl
information

Set-up
Wait_For_ Wait_For
Clear ACM
Address Connect
Complete
””””””” a N dNt k \--- - - - - - - - - - -~
[ Send_Networl [
See 3GPP TS 23.018 - - | Send_ACM_ Comnect If |- - See 3GPP TS 23.018
‘ If_Required C— = ‘
777777777777777 ! Required L
Wait_For_ Wait_For_
Answer Clear
Answer

| Send_Answer |

If_Required

Wait_For_
Clear

Figure 4.55-1: Process CAMEL_MT_LEG1_GMSC (sheet 1)
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Process CAMEL_MT_LEG1 GMSC 2(5)
U*iAi [;rgge;; iinithieiGi l\;léé Eo 77777 T\ R [/* Signals to/from the left are to/from

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

Wait_For_ACM,
—Wait_For_Answer,

DP_T_MidCall_Alerting

Release Int_Disconne€t_ Int_Release
Leg Call

CAMEL_MT_

GMSC_DISC§ Release Release

Int_Disconnec
Leg_ack

DP_T_MidCall Wait_For_Answer,
_Alerting DP_T_MidCall_Alerting
[ \

|
|
|
|
|
|
:
|
- Int_Error Int_Continu<

Continue

Release i
DP_T_MidCall
_Alerting
Release ————
Wait_For
_Answer

Figure 4.55-2: Process CAMEL_MT_LEG1_GMSC (sheet 2)

Int_MidCall

A
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Process CAMEL_MT_LEG1 GMSC 3(5)
U*iAi [;rgge;; iinithieiGi l\;léé Eo 77777 T\ R [/* Signals to/from the left are to/from

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

Wait_For_Clear,
DP_T_MidCall_Active

Release Int_Release Int_Disconngtt Int_Export Int Midcall
Call Leg Leg -
CAMEL_MT_| CAMEL_EXPORT
GMSC_DISC1 Release Release _LEG_MSC

Int_Disconnec
Leg ack

No
Result=

Pass?

Yes

DP_T_MidCall
_Active

DP_T_MidCall
_Active
Int_Error Int_Continu<

Continue

Release

Release

Wait_For
_Clear

Figure 4.55-3: Process CAMEL_MT_LEG1_GMSC (sheet 3)
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Process CAMEL_MT_LEG1 GMSC 4(5)
U*iAi [;rgge;; iinithieiGi l\;léé Eo 77777 T\ R /* Signals to/from the left are to/from

thandle leg 1 in a CPH configuration. */ | the originating exchange; Signals to/from the right
[ I are to/from the gsmSSF unless otherwise stated. */

DP_T_MidCall_Alerting

Int_Establish

Int_Connect/To_
Tempo rary_ Resource
Connection ‘

CAMEL_MT_ETC CAMEL_MT_CTR

Result?

Fail ELSE
Answer

Result :=
Answer

|
To SELF ‘L - 41Answer
|

Figure 4.55-4: Process CAMEL_MT_LEG1_GMSC (sheet 4)
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Process CAMEL_MT_LEG1 GMSC 5(5)
‘}*7A7 ri)rioz:eizsisilﬁ j[r{eiélg/lisata 77777 T\ /* Signals to/from the left are to/from

‘handle leg 1in a CPH configuration. */\ the originating exchange; Signals to/from the right
,,,,,,,,,,,,,,,,,,,,,,,,,,, are to/from the gsmSSF unless otherwise stated. */

DP_T_MidCall_Active

Int_Conne
Resource

To_

GAMEL_MT ETC  CAMEL_MT CTR
\ \

)

Wait_For_ACM

Int_Conne
Resource

To_

CAMEL_MT ETC  GAMEL_MT CTR
\ \

Result?

Fail
ELSE

Figure 4.55-5: Process CAMEL_MT_LEG1_GMSC (sheet 5)
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Procedure CAMEL_MT_RECONNECT_GMSC 1(7)
:;*7A7p7rc;cieal]r(; iinitr;eiél\;léé {oihiaa(;k; é T\ [* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ ‘ the destination exchange. */
| |
,,,,,,,,,,,,,, .
| _ |OR_Set ORA|

Parameters

I Obtain_Routeing_Address

See 3GPP TS 23.018 - - 1 1 (Called party address, Reference address,

o OR, Own PLMN, Routeing address,
Destination address, Result)

Result?
Fail, Pass, Routeing
Aborted Forward Number
— Initial Addres Initial Addres!
Re;:litl - (Routeing > (Routeing >
Address) Address)

CAMEL_Store ||
Destination_
Address
(OR, False)

Wait_For_
ACM

Figure 4.56-1: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 1)
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Procedure CAMEL_MT_RECONNECT_GMSC 2(7)

| -
1/* A procedure in the GMSC to handle a 1

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

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

Wait_For_
ACM

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

L

N

CAMEL_MT_
5MSC_ANSWER

fan)

A

Reconnect Fail, Release

Result?

Set destination
address
parameter

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

2

Figure 4.56-2: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 2)
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Procedure CAMEL_MT_RECONNECT_GMSC 3(7)
:;*7A7p7rc;cieal]r(; iinitr;eiél\;léé {oihiaa(;k; é T\ [* Signals to/from the right are to/from

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

| |

Wait_For_ACM,
Wait_For_Answer

Resume
Call
Handling

Resume call
= True

OR_Handle | _ i see 3GPP TS 23.079

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

X &

Figure 4.56-3: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 3)
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Procedure CAMEL_MT_RECONNECT_GMSC 4(7)

| -
1/* A procedure in the GMSC to handle a 1 [* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ ‘ the destination exchange; Signals

|

,,,,,,,,,,,,,,,,,,,,,,,,,,, to/from the left are to/from the gsmSSF.
unless otherwise stated. */

< )7 Wait_For_Answer, Lj VWVZ::_EZ:_ﬁgs“\fv'er
DP_T_MidCall_Alerting DP_T_MidCall_Alerting

[ [ |
R
TNRy " nternal Release Int_Release Int_Disconngect
Expired ! Call Leg
Release Release Release
Yes

_Rﬂ%aggsﬁgrse Int_Disconnect

- Leg ack

from user?

No

CAMEL_MT_ CAMEL_MT_
GMSC_DISCH GMSC_DISC4

Yes Yes
Result = Result =
COW \Regnne 7

No No

Result := Result :=
Fail Reconnect

Result :=
Fail

0y

Figure 4.56-4: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 4)
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Procedure CAMEL_MT_RECONNECT_GMSC 5(7)
:;*7A7p7rc;cieal]r(; iinitr;eiél\;léé {oihiaa(;k; é T\ [* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ ‘ the destination exchange;

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

Wait_For_Answer,
DP_T_MidCall_Alerting

Int_Export Int_MidCall
Leg

e

AMEL_EXPORT
_LEG_MSC

DP_T_MidCall
_Alerting
; Int_Continu Resume Call
Int_E Int_Cont — A :
mEfror - onlnu% With Argumﬁnt nswer Handling

Continue

Release

Wait_For_
Answer

Release

Result =
Fail

Figure 4.56-5: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 5)
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Procedure CAMEL_MT_RECONNECT_GMSC 6(7)
:;*7A7p7rc;cieal]r(; iinitr;eiél\;léé {oihiaa(;k; é T\ [* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ ‘ the destination exchange;

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

DP_T_MidCall_Alerting

A

Int_Establish_ Int_Connect_To_
Temporary | Resource
Connection

O

AMEL_MT_ETIC CAMEL_MT_CTR

Result?
Fail ELSE
Answer

Result :=
Answer

"
|

To SELF ‘L - 1Answer >
|

Figure 4.56-6: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 6)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 205 ETSI TS 123 078 V14.0.0 (2017-04)

Procedure CAMEL_MT_RECONNECT_GMSC 7(7)
: ;*7A7p7rc;cieal]r(; iinitr;eiél\;léé {oihiaa(;k; é T\ [* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ ‘ the destination exchange;

. 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 4.56-7: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 7)
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Procedure CAMEL_T_SCUDIF_MSC 1(2)
‘7/*7I5rioéédiuiré ;nitﬁé Mé(f {o 7777777777777 T\ /* Signals to/from the left are

\inform the gsmSSF that the bearer service of the\ to/from the BSS; signals to/from

icall has changed */ | the right are to/from the gsmSSF if
””””””””””””””””” not otherwise stated. */

Result:=
pass

Int DP_T_
Service_Cha

Result:=
pass

Figure 4.57-1: Procedure CAMEL_T_SCUDIF_MSC (sheet 1)
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The functional behaviour of the HLR is specified in 3GPP TS 23.018 [12]. The procedures specific to CAMEL are
specified in this subclause:

The procedure CAMEL_Provide Subscriber _Info is specified in subclause 4.5.9.

Procedure CAMEL_HLR_INIT;

Procedure CAMEL_CSl_Check HLR;
Procedure CAMEL_O_CSI_CHECK_HLR;
Procedure CAMEL_D_CSI_CHECK_HLR;
Procedure CAMEL_T_CSI_CHECK_HLR;
Procedure CAMEL_CHECK_SI12_CDTI.
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Procedure CAMEL_HLR_INIT 1(2)

-
|
|

Procedure in the HLR to T;

rhandle a request for routeing

linformation for an MT call. |

CAMEL No

ubscribe

Yes

Triggering critetia
Np tored?

Yes
Triggering critetia
Ifilled?

No

Yes
supported-€Sls Yes
for'€AMEL phase 4
sufficient?

No

No SUPP MEL
Yes

CAMEL phase 3
sufficie

Yes

No

Yes

CAMEL phase 2
ufficie

Yes

No P NMEL

Yes

CAMEL phase_ 1
ufficie

Yes

No Result:=
pass

<

Figure 4.58-1: Procedure CAMEL_HLR_INIT (sheet 1)
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Procedure CAMEL_HLR_INIT 2(2)

-
|
|

Procedure in the HLR to T;

rhandle a request for routeing

linformation for an MT call. |

Default
ndling?
Continue Network
OobB specific
Set negative Normal call Network specific
response: handling according handling
Call Barred to BGPP TS 23.018
Result:= Result:=
\ N

"
|
|
|
|
|
|
|

fall pass ;
|
|
|
|
|
|
|
|
|
|
|
|
|
|
J

The network specific handling
shall include the result of the procedure
CAMEL_HLR_INIT (fail, pass)

Figure 4.58-2: Procedure CAMEL_HLR_INIT (sheet 2)
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Procedure CAMEL_CSI_Check HLR 1(2)
I+ This procedure in the HLR!

'to perform the handling for a |
forwarded CAMEL call. */
CAMEL_T_CS
CHECK_HLR

AMEL_O_CS|
CHECK_HLR

G

AMEL_D_CS
CHECK_HLR

Result:=
CSl active

Result:=
CSl not active

Figure 4.59-1: Procedure CAMEL_CSI_Check_HLR (sheet 1)
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Procedure CAMEL_O_CSI_CHECK_HLR 1(2)

,,,,,,,,,,,,,,,,,,,,,,, 4
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-CSl shall be sent to the GMSC without conditional triggering criteria for DP Collected info|.
If the check fails, DP Collected Info triggers shall not be sent to the GMSC.

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

Figure 4.60-1: Procedure CAMEL_O_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_D_CSI_CHECK_HLR 1(2)

,,,,,,,,,,,,,,,,,,,,,,, 4
I\
'the D-CSI and set the D-CS| i
' parameter for SRI ack accordingly. */,

No

Set D-CSI
parameter
(see Note 1)

0y

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 4.61-1: Procedure CAMEL_D_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_T_CSI_CHECK_HLR 1(2)

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

/* Procedure in the HLR to R
check the T-CSl and set the SRI ack |
| parameter accordingly */ |

No
Yes
No
requested Domain:=
circuit switched
GAMEL_Provide_
Subscriber_Infg
Set T-CSI Result:=
parameter continue
Result:=
T-CSl active

Figure 4.62-1: Procedure CAMEL_T_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_CHECK_SlI2_CDTI 1(2)

i/* Procedure in the HLR or MSC to T;
| determine if the SlI2 allows or disallows
linvocation of Call Forwarding or Call |

Deflection. */ !

|
L |

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 4.63-1: Procedure CAMEL_CHECK_SII2_CDTI (sheet 1)
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4.5.3.3 Handling of provide roaming number request in the VLR

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

- Procedure CAMEL_SET SOA.
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Procedure CAMEL_SET_SOA

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

! Procedure in the VLR to set thew)ﬁ
suppression of announcement
lindicator as required for this call ,

No
Suppression o Suppression o
announcemen announcemen

equire? :=fals required:=true

)

1(1)

Figure 4.64-1: 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-CSI parameter in the Perform Call Forwarding information flow sent to the
processMT_CF_MSC if O-CSl and/or D-CSI was received in the Send Info For Incoming Call ack information
flow;

- therequirement to suppress the connection of announcements or tonesif the VLR includes the suppression of
announcements parameter in the Send Info For Incoming Call negative response information flow.

The processes and procedures specific to CAMEL are specified in this subclause:
- Procedure CAMEL_ICH_VLR;
- Procedure CAMEL_O _CSl_Check VLR;
- Procedure CAMEL_D CSI_Check VLR;
- Procedure CAMEL_VT_CS|_Check VLR;
- Procedure CAMEL_ICH_MSC_INIT;
- Procedure CAMEL_MT_VMSC_Notify CF;
- Procedure CAMEL_ICH_LEG2 _MSC;
- Procedure CAMEL_ICH_LEG2_CF MSC;
- Process CAMEL_ICH_LEG1_MSC;
- Procedure CAMEL_ICH_RECONNECT_MSC;
- Process CAMEL_T_CHANGE_OF POSITION_MSC.

The procedure CAMEL_ICH_LEG2_MSC supervises the terminating party only. The procedure
CAMEL_ICH_LEG2 CF_MSC supervises the forwarded-to party only. The process CAMEL_ICH_LEG1 MSC
supervises the originating party only. Hence, signals from the BSS are received by the procedure
CAMEL_ICH_LEG2 MSC, signals from the destination exchange are received by the procedure
CAMEL_ICH_LEG2 CF_MSC and signals from the originating exchange are received by the process
CAMEL_ICH_LEG1_MSC.

45411 Action of the VMSC in procedure CAMEL_MT_VMSC_Notify CF
The Forwarding reason is taken from the Complete Call information flow 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 MSC will continue the handling of the calling party (Legl) without routeing the call to a destination.
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45413 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.

454.1.4 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)
‘[li*il:h}sipiraéédiuiré iisic:'ﬂﬁédi i;li ) T; [* Signals to/from the left

| ICH_VLR (in 3GPP TS 23.018) */, are to/from the MSC. */

| |

No

CAMEL_VT_CS$
|CHECK_VLR

LV

Continue

CAMEL

Wait_for_
_SIFIC_2

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

Figure 4.65-1: Procedure CAMEL_ICH_VLR (sheet 1)
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Procedure CAMEL_O_CSI_CHECK_VLR

-
|

Procedure in the VLR to check T\ﬁ

'the O-CSl and set the O-CSI ‘
'parameter for SIFIC ack accordingly.

Set O-CSl
parameter

No

1(1)

Figure 4.66-1: Procedure CAMEL_O_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_D_CSI_CHECK_VLR

'the D-CSI and set the D-CSI ‘
| parameter for SIFIC ack accordingly. */

Set D-CSI
parameter

No

1(1)

Figure 4.67-1: Procedure CAMEL_D_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_VT_CSI_CHECK_VLR 1(1)

|
'/* Procedure in the VLR to Ly

'check the VT-CSI and set the SIFIC ack
| parameter accordingly */ |

riteria
applicable~

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

Set VT-CSI

parameter
Result:= Result:=
CCH continue

Q¥ &

Figure 4.68-1: Procedure CAMEL_VT_CSI_Check_VLR (sheet 1)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 223 ETSI TS 123 078 V14.0.0 (2017-04)

Procedure CAMEL_ICH_MSC_INIT 1(5)
¥ Process in the VMSC-B
1to handle a

iterminating call request */

N
I\
| the gsmSSF */
|
|

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

LD

set
CSI=VT-CSI

Int_Invoke
gsmSSF

wait_for_

gsmSSF_Invoked

Figure 4.69-1: Procedure CAMEL_ICH_MSC_INIT (sheet 1)
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Procedure CAMEL_ICH_MSC_INIT 2(5)
:r/; I;;oic;a;si I;{ﬂ;(; \7/R/I7$:C27I:%T\ﬁ [* 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 */

wait_for_
gsmSSF_Invoked
False Int_T_Exception
_DP_ nation Result:=
Attempt_Autdrized aborted
DP _
Int_Disconpect_
Int_Disconnect_
; Int_Continué_
Int_Cont|n< With_Argueﬂént
‘Modify call
yarameters witl
recei i ion’

Result :=
Legl only

Figure 4.69-2: Procedure CAMEL_ICH_MSC_INIT (sheet 2)
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Procedure CAMEL_ICH_MSC_INIT 3(5)

! [* 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

‘Modify call
parameters wit
received information'

Modify call
parameters Calle
with received

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

%

Figure 4.69-3: Procedure CAMEL_ICH_MSC_INIT (sheet 3)
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Procedure CAMEL_ICH_MSC_INIT 4(5)

‘ T; [* Signals to/from the left are to/from
to handle a | the orginating exchange;
Iterminating 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_ Int_Releas€Call |Int_Error
Leg (legl) - -

Int_Disconn
Leg_ack

Default Call
Handling = Continue
Call?

; Int_Continué_
Int_contlnu< With_Arqur:gwt

Result:= Result:=
aborted Aborted

Figure 4.69-4: Procedure CAMEL_ICH_MSC_INIT (sheet 4)
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Procedure CAMEL_ICH_MSC_INIT

(¥ Process in the VMSC-B 1,
1to handle a |
iterminating call request */ |

5(5)

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

DP_Termination_Attempt_Authorised,
DP_T_Not_Reachable,
Leg2_Disconnected

Int_Establish”
Temporal
Cannection

CAMEL_MT_EfIC
\

AMEL_MT_CTR

e

No

Yes

Result:=
fail

Int_ Connegt To_
Resource

Figure 4.69-5: Procedure CAMEL_ICH_MSC_INIT (sheet 5)
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Procedure CAMEL_MT_VMSC_Notify CF

Fmmmmmm -
|

\/* Procedure in the VMSC
1to notify the gsmSSF that
1a call has encountered

conditional call forwarding */

|
L

o
I

-1
|
|
|

1(2)

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

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

unless marked otherwise */

DP_T_CCF
—

Result :=
Continue

Release

Int_Continuge”
_With_
_Argument

Int_Contin<

Int Connect Int_Releasg”
- Call

Int_Contin<

To process | _

MT_CF_MSC!

R ® 9 ©® @ ®

Int_DP_T_ cam d'?f')-/—
Abandon _CUG_info
'‘Modify call ‘Modify call
DP_T_Abando arameters wit arameters wit
received i on' redeived i on' Release
|
Int_Continué_
With_Argument
‘ ””””” "
To process . _|CF
MT_CF_MSC' |cancelled
O N \
cancelled
Release call Release call
resources resources
Result:= Result:= Result:= Result:=
Fail Continue Reconnect Fail

Figure 4.70-1: Procedure CAMEL_MT_VMSC_Notify_CF (sheet 1)
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Procedure CAMEL_MT_VMSC_Notify CF 2(2)

‘ T; * Signals to/from the left are
1to notify the gsmSSF that | to/from the VMSC;
1a call has encountered | signals to/from the right are

rconditional call forwarding */; to/from the gsmSSF

e unless marked otherwise */
DP_T_CCF

Int_Error

Default call handling =
continue call ?

Yes

Release

Toprocess | |CF
MT_CF_MSC' |cancelled

Release call
resources

Result:= Result:=
Fail Continue

Figure 4.70-2: Procedure CAMEL_MT_VMSC_Notify CF (sheet 2)
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Procedure CAMEL_ICH_LEG2_MSC 1(9)

/* A procedure in the MSC to /* Signals to/from the left are to/from the gsmSSF;
rhandle leg 2 of an active call. *, Signals to/from the right are to/from the BSS;
! unless otherwise stated. */

r o
| [
| -

Int_MidCall_
Criteria_Request
Wait_For_ *
idCall_Criteri

Int_MidCall_ Int_MidCall_ Int_MidCall Int_Cancel

Criteria ac Criteria negative _Criteria _Midcall
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 4.71-1: Procedure CAMEL_ICH_LEG2_MSC (sheet 1)
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r-r-r-r—-——~""~>"~""~>"~"~"~“"~“"=~" "~ ™7 o
| [
| -

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

Procedure CAMEL_ICH_LEG2_MSC

2(9)

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

Wait_For_Clear,
DP_T_MidCall_Active

Release
transaction

\

7

CAMEL_MT |
GMSC_DISC2

Int_Releas Int_Disconnect
Call Leg
Release Release
transaction transaction

Int_Disconnect_
Leg ack

|CCBS_Check

_lLast_Call

- Call cleared

Figure 4.71-2: Procedure CAMEL_ICH_LEG2_MSC (sheet 2)
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Procedure CAMEL_ICH_LEG2_MSC 3(9)
/;Aiﬁraéédh;e; |;11P;é IK/IisicitE) R /* Signals to/from the left are to/from the Subs_FSM
rhandle leg 2 of an active call. *, (See 3GPP TS 23.018); Signals to/from the right are
L to/from the BSS; unless otherwise stated. */

r o
| [
| -

Wait_For_Clear,
DP_T_MidCall_Active

Hold Retrieve ECT MPTY
Request Request request request
ol old ECT MPTY
upporteds gupported request request
No Yes Yes No
reject _Request _Request reject
\ N| N k

Hold Process_Hold <- _Process_Retrieve Retrieve
1
|
|
|
|
|
|
|

Figure 4.71-3: Procedure CAMEL_ICH_LEG2_MSC (sheet 3)
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Procedure CAMEL_ICH_LEG2_MSC 4(9)

;r/;iAipirEx;e;diu;e; |;11P;é Ii/lisicitg)mg\ /* Signals to/from the left are to/from the Subs_FSM
rhandle leg 2 of an active call. *, (See 3GPP TS 23.018); Signals to/from the right are
: ! to/from the BSS; unless otherwise stated. */

Wait_For_Clear,
DP_T_MidCall_Active

-BCIE MODIFY BICC APM - codec modification
- target codec

See3GPPTS | __
23.172 !

Modify bearer (inactive)
and
radio parameters

Modify bearer (inactive)
and
radio parameters

MODIFY - BCIE

To originating BICC APM
exchange ‘

- codec madification
- target codec ( ) ( )

Figure 4.71-4: Procedure CAMEL_ICH_LEG2_MSC (sheet 4)
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Procedure CAMEL_ICH_LEG2_MSC 5(9)
;r/;iAipirEx;e;diu;e; |;11P;é IK/IisicitE)T)ﬁ /* Signals to/from the left are to/from the Subs_FSM
rhandle leg 2 of an active call. *, (See 3GPP TS 23.018); Signals to/from the right are
] to/from the BSS; unless otherwise stated. */

|| Wait_For_Clear,
DP_T_MidCall_Active

|
|
|
i | IMODIFY . s
BCIE COMPLET< BICC APM success
,,,,,,,,,, ; |
See 3GPP TS 1See3GPP TS
23.172 ! 123.172
Modify bearer Modify bearer
(active) (active)
””””” a
To originating | MODIFY )
exchange ! BICC APM COMPLETg/ BCIE
- success
CAMEL_T_
SCUDIF_MSC

)

Figure 4.71-5: Procedure CAMEL_ICH_LEG2_MSC (sheet 5)
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Procedure CAMEL_ICH_LEG2_MSC 6(9)

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

/* A procedure in the MSC to /* Signals to/from the left are to/from the gsmSSF;
rhandle leg 2 of an active call. *, Signals to/from the right are to/from BSS;
! unless otherwise stated. */

Wait_For_Clear, DP_T_MidCall
DP_T_MidCall_Active _Active
[ \ \
Int_Export : : Int_Continue
Leg Int_MidCal| Int_Continue With Argu#en i Int_Error

‘ N

-.l
pefadlt Ca
Handli

CAMEL_EXPORT
_LEG_MSC

Release

Release
transaction

Int_gsmSS
_Instance

P_T_MidCall
Active

| To Process
'CAMEL_T_CHANGE_OF_POSITION_MSC

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

@

CAMEL_ICH |
RECONNECT
_MSC

Reconnect

Wait_For
Clear

Figure 4.71-6: Procedure CAMEL_ICH_LEG2_MSC (sheet 6)
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Procedure CAMEL_ICH_LEG2_MSC

e
|
|

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

o
1\

7(9)

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

DP_T_MidCall_Active,
Wait_For_Clear

Interdigit Timeout 1
is specified in |
MidCall Criteria |

|Start Interdigit
Timer

Add Digit to
Digit String

DHECK_DIGIT|
STRING_MSC

Continue

Stop Interdigit
Timer

Int_ DP_T |
MidCall

Clear Digit
String

Result?

Stop Interdigit
Timer

Clear Digit
String

L

Figure 4.71-7: Procedure CAMEL_ICH_LEG2_MSC (sheet 7)
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Procedure CAMEL_ICH_LEG2_MSC 8(9)

/;Aiﬁraéédh;e; |;11P;é Ii/lisicitg)mg\ /* Signals to/from the left are to/from the gsmSSF;
Signals to/from the right are to/from BSS;

'
|
|

rhandle leg 2 of an active call. */,
! unless otherwise stated. */
DP_T_MidCall_Active,
Wait_For_Clear
777777777 Interdigit
Internal F == > Timer

Length of Digit String less
than length of Start String?

Length of Digit String less than
minimum number of digits?

Yes
Int_DP_T_|
MidCall
Clear Digit Clear Digit
String String

Figure 4.71-8: Procedure CAMEL_ICH_LEG2_MSC (sheet 8)
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Procedure CAMEL_ICH_LEG2_MSC 9(9)
;r/;iAipirEx;e;diu;e; |;11P;é IK/IisicitE)T)ﬁ /* Signals to/from the left are to/from the gsmSSF;
rhandle leg 2 of an active call. *, Signals to/from the right are to/from BSS;

‘ ! unless otherwise stated. */

DP_T_MidCall_Active

Int_Establish_ Int_Connect_To
Temporary_ Resource |
Connection

CGAMEL_MT_ETC GAMEL_MT_CTR

]

Figure 4.71-9: Procedure CAMEL_ICH_LEG2_MSC (sheet 9)
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Procedure CAMEL_ICH_LEG2_CF_MSC 1(2)

wr/* A procedure in the MSC toT\ /* 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 |

Wait_For
_Forward
Clear Wait_For_Forward_Clear,
DP_T_MidCall_Active
[
[ \ \ \ |
Release Int_Disconnect Int_Release| Int_Export Int_MidCall
Leg Call Leg

N |

Release Release
CAMEL_MT_ CAMEL_EXPORI[T DP_T_MidCall
GMSC_DISC?2 ‘ _LEG_MSC Active

Int_Disconngct_
Leg ack

No N
Result = Result=
COW Pass
Yes
Yes
CAMEL_ICH_| ]
RECONNECT DP_ZaI?CIgCaII
MSC

Reconnect Fail
Result? ———— In

-

. Int_Continu
Continu — Int_Error
- % With Argum#nt -

Pass

Wait_For
_Forward
Clear

Continue

Wait_For Release
_Forward

Clear Release

Figure 4.72-1: Process CAMEL_ICH_LEG2_CF_MSC (sheet 1)
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Procedure CAMEL_ICH_LEG2_CF_MSC 2(2)

/* A procedure in the MSC tojpﬁ [* Signals to/from the left are to/from the gsmSSF;
‘ Signals to/from the right are to/from MT_CF_MSC;
|

unless otherwise stated. */

.
|
' handle a forwarded leg 2 of
an active call. */

|
L _____

DP_T_MidCall_Active

Int_Establish_ Int_Connect_To
Temporary | Resouce |
Connection

CAMEL_MT_ETC GAMEL_MT_CTR

Figure 4.72-2: Process CAMEL_ICH_LEG2_CF_MSC (sheet 2)
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Process CAMEL_ICH_LEG1_MSC

|
1/* A process in the MSC to Ly
thandle leg 1 of a CPH configuration. */ |

N

-

1(5)

/*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_ Abort - 2To VLR
Clear :
Wait_For_
Alerting
Alerting Connect

77777777777777 " N dNtW k - - - - - - - - - - - - -~
! >en etwor !

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

Wait_For_
Answer

Wait_For_
Clear

Answer

If_Required

| Send_Answer |

Wait_For_

Clear

Figure 4.73-1: Process CAMEL_ICH_LEG1_MSC (sheet 1)
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Process CAMEL_ICH_LEG1 MSC 2(5)
U*iAi p;rage;; iinithieil\ﬁsié {o 777777 T\ R /*Signals to/from the left are to/from the GMSC;

thandle leg 1 of a CPH configuration. */ | Signals to/from the right are to/from the gsmSSF;
[ I unless otherwise stated. */

Wait_For_Alerting,
Wait_For_Answer,
DP_T_MidCall_Alerting

Release Int_DisconneCt_ Int_Release
Leg Call

CAMEL_MT_

GMSC_DISC§ Release Release

Int_Disconnec
Leg_ack

DP_T_MidcCall
_Alerting

Wait_For_Answer,
DP_T_MidCall_Alerting

i

I

I
L~
n
=
g |
I
«Q |
g |
o
» !
mno
I

|
|
|
1
| .
; Int_Continu i
= Int it — Int. M Il
M nt_Con |nu< WithArgumZ{ nt_MidCa

DP_T_MidcCall
_Alerting

Wait_For_
Answer

Figure 4.73-2: Process CAMEL_ICH_LEG1_MSC (sheet 2)
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Process CAMEL_ICH_LEG1_MSC

3(5)

- - - - - - - - - --- - - -- - -7~ -
1/* A process in the MSC to w)ﬁ /*Signals to/from the left are to/from the GMSC;
thandle leg 1 of a CPH configuration. */ | Signals to/from the right are to/from the gsmSSF;
[ I unless otherwise stated. */

Wait_For_Clear,

DP_T_MidCall_Active

[ \ \ \ \
Release Int_Export Int_Midcall Int_Release Int_DisconngCt
Leg Call Leg
CGAMEL_EXPORT
"LEG.MSC Release Release

Result=
Pass?

Yes

CAMEL_MT_
GMSC_DISC]

DP_T_MidcCall_|
Active

DP_T_MidCall DP_T_MidCall

_Alerting

_Active

; Int_Continu
Int_Continu — Int_Error Int_Error
- With Argumi< - -

Continue

Release

Release

Wait_For_ Release
Answer

Release

Wait_For_
Clear

Figure 4.73-3: Process CAMEL_ICH_LEG1_MSC (sheet 3)
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Process CAMEL_ICH_LEG1 MSC 4(5)
U*iAi p;rage;; iinithieil\ﬁsié {o 777777 T\ R /*Signals to/from the left are to/from the GMSC;

thandle leg 1 of a CPH configuration. */ | Signals to/from the right are to/from the gsmSSF;
L ________ ‘ unless otherwise stated. */

DP_T_MidCall_Alerting

Int_Establish
Temporary ¢
Connection

Int_Conneci
Resource

O

AMEL_MT_ETC

O

AMEL_MT_CTR

Result?

ELSE Fail
Answer

Result :=
Answer

|
To SELF ‘L - 1Answer
|

Figure 4.73-4: Process CAMEL_ICH_LEG1_MSC (sheet 4)
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Process CAMEL_ICH_LEG1 MSC 5(5)

i/* A process in the MSC to N /*Signals to/from the left are to/from the GMSC;
rhandle leg 1 of a CPH configuration. # Signals to/from the right are to/from the gsmSSF;
Lo unless otherwise stated. */

DP_T_MidCall_Active

Int_Conne
Resource

_To_

CAMEL_MT ETC  GAMEL_MT CTR
\ \

)

Wait_For_ACM

Int_Conne
Resource

To_

CGAMEL_MT_ETC GAMEL_MT_CTR
\ |

Result?
Fail
ELSE

Figure 4.73-5: Process CAMEL_ICH_LEG1_MSC (sheet 5)
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Procedure CAMEL_ICH_RECONNECT_MSC

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

-
|

/* Signals to/from the right are to/from the VLR;
Signals to/from the left are to/from the gsmSS
unless otherwise stated. */

:

Wait_For_
Reconnected
Call Result

ad

Int Rel Send Info Fo Int Di t
nC_ "eease MT Reconnécted MT Recomécted I_n_ isconnec
_La Call negative Call ack ©d
response
Abort Int_ . Abort
Exception
\
Result := Fail Int_Disconnect
Leg ack
1 Result := Fail

1(7)

Figure 4.74-1: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 1)
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Procedure CAMEL_ICH_RECONNECT_MSC 2(7)
wr/; 7A7p;07e;e7d7ur7eiir; t7hé li\/IiSiCit(; Hz;naliei T\ /* Signals to/from the right are to/from the VLR;

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

Set
redirection
information

Activate_ || _
CF_Process See 3GPP TS 23.018

No

CAMEL_MT_
GMSC_DISC4

. r-—-r—-——>"~"~"~"=~"7"~"7777

Z‘c'}éarle _ _To process MT_CF_MSC

SS 1 (3GPP TS 23.018)
Message o __~l____.
B _ CAMEL_Store ||
RResult = Reg“‘_tl = Destination_
econnec al Address

\ (False[ True)

Wait_For_
Forward_ACM

Figure 4.74-2: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 2)
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-
|

0y

N

Procedure CAMEL_ICH_RECONNECT_MSC 3(7)
,,,,,,,,,,,,,,,,,,,,,,, N
/* A proecedure inthe MSC to handle 1 [* Signals to/from the right are to/from
| a reconnection after leg 2 disconnect */ | the destination exchange;
[ Signals to/from the left are to/from
the process MT_CF_MSC,;
unless otherwise stated. */
R
|
I From gsmSSF
I Wait_For_
! Forward_ACM
|
[ | \ \ |
|
Int_DisconngCt__ _ _\/ |Int_Release Address
Leg < > Call Complete Connect Release
CAMEL_MT_ CAMEL_MT_
Release Release MSC_ALERTNG GMSC_DISC4
) Yes ~
Int_Disconnec 5 Result? Result =
Leg ack | . connect?
| Fail, A Reconnect
! Rel nswer
! elease Pass No
,,,,,,,,, L
P! .
To asmSSE - ! Result == Wait_For_ Result := Resul_t =
9 ! Fail orward_Answe Reconnect Fail

OSUOS

Figure 4.74-3: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 3)
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s
/* A proecedure inthe MSC to handle 1
| a reconnection after leg 2 disconnect */ |

-
|

Procedure CAMEL_ICH_RECONNECT_MSC

Wait_For_Forward_Answer,
DP_T_MidCall_Alerting

i

Int_Disconnect Int_Release
Leg Call
Release Release

. No
Int_Disconnect

Result :=
Fail

0y

Release

CAMEL_MT_|
GMSC_DISC4

Result :=
Leg ack "Reconnect”

Yes

Result :=
Reconnect

0y

4(7)

[* 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_
5MSC_ANSWER

o
A

Fail,

Reconnect Release

Result?

Pass

Result := Result :=
Pass Fail

K ®

Figure 4.74-4: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 4)
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s
/* A proecedure inthe MSC to handle 1
| a reconnection after leg 2 disconnect */ |

-
|

Procedure CAMEL_ICH_RECONNECT_MSC

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

Wait_For_Forward_Answer,
DP_T_MidCall_Alerting

Continue

Int_Export Int_MidCall
Leg
CAMEL_EXPORTT
_LEG_MSC
DP_T_MidCall
_Alerting
o Int_Continu
Int_Error Int_Continug With Argumﬁnt Answer

Release

Release

Result =
Fail

Wait_For_
orward_Answe

5(7)

Figure 4.74-5: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 5)
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Procedure CAMEL_ICH_RECONNECT_MSC 6(7)
wr/; 7A7p;07e;e7d7ur7eiir; t7hé li\/IiSiCit(; Hz;naliei T\ [* Signals to/from the right are
| a reconnection after leg 2 disconnect */ | to/from the destination exchange;

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

DP_T_MidCall_Alerting

Int_Establish_
Temporary |
Connection

Int_Connect_To_
Resource

CAMEL_MT_ETC

@)

AMEL_MT_CTR

Result?

ELSE Fail
Answer

Result :=
Answer

|
To SELF ‘L - 1Answer
|

Figure 4.74-6: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 6)
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Procedure CAMEL_ICH_RECONNECT_MSC 7(7)
wr/; 7A7p;07e;e7d7ur7eiir; t7hé li\/IiSiCit(; Hz;naliei T\ [* Signals to/from the right are
| a reconnection after leg 2 disconnect */ | to/from the destination exchange;

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

—— DP_T_MidCall_Active

Int_Establish_ Int_Connect To_
Temporary | Resource
Connection

O

AMEL_MT_ETIC CAMEL_MT_CT

]

AJ

Figure 4.74-7: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 7)
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o
/* Process in the MSC to transfer 1
llocation information to the gsmSSF */ |

r
|

Process CAMEL_T_CHANGE_OF_POSITION_MSC

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

1(2)

unless otherwise stated. */

Int_Invoke_
T_Change_Qf_
Position_MS
(Monitor Mode)

Notify & continue Other

Mode

Store
criteria
if present

Wait_For_
adio_Connectio
Established

Yes R

|

<7D
o o
3.0
= =
se
3|3
(=]

Int_Continu
o
LOCATION, ToRNG
ConTRoL| | Redkest bpe:='ehange of service area”

Position_
Monitoring

.

~ __From Procedure
'CAMEL_ICH_LEG2_MSC

_Instance

Store new
gsmSSF
instance

Position_
Monitoring

Figure 4.75-1: Process CAMEL_T_CHANGE_OF_POSITION_MSC (sheet 1)
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r
|

/* Process in the MSC to transfer 1 Y
llocation information to the gsmSSF */ |

Process CAMEL_T_CHANGE_OF_POSITION_MSC

2(2)

N

[* 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. */

HANDOVER_COMPLETE,

----F RNC
- | rom HANDOVER_PERFORMED
Position_ | L __
Monitoring !
|
\ | \ J
RELOCATION ‘ Int_Invoke
! LOCATION e -
REQUEST | "~ REPORT |
ACKNOWLEDGE ‘
Obtain current
position
\
Check_Criteria|
Change_Of_Positipn LOCATION|_
REPORTINGZ ~ 7
CONTROL |
|
1
No l
|
Idle |
1
Int_T_Change\ |
Of_Position |
************* o
ToRNC L
Request type:="stop" !
LocATioNl.
r REPORTING_
CO‘NTROL
e
1'To RNC

-~~~ 7 Request type:=
change of service area"

"
|
[

Position_
Monitoring

Figure 4.75-2: 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-CS| and/or D-CS| parameter in the Send Info For Incoming Call ack information flow if
the call isto be forwarded and O-CS| and/or D-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)
:r/; IﬁD;c;cieissi iinitﬁé Q/LiRitE) 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
CUG provisioned No
for called subscriber?
Yes
Set negative Set result:
response: Forward
CUG reject ‘

Set
forwarding
inforrr‘lation

CAMEL_O_CSl_
| |ICHECK_VLR
CAMEL_D_cCSI_
|ICHECK_VLR
Send Info For MT Send Info For MT
Reconnected Reconnected
Call negative Callack
response

=

Figure 4.76-1: Process Reconnected_MT_Call_VLR (sheet 1)
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45.5 Handling of forwarded calls

The handling of forwarded callsin the GMSC or the terminating VM SC is specified in 3GPP TS 23.018[12]. The
processes and procedures specific to CAMEL are specified in this subclause.

- Procedure CAMEL_Check_ORLCF_VMSC;

- Procedure CAMEL_CF MSC_INIT;

- Procedure CAMEL_CF_MSC_ALERTING;

- Procedure CAMEL_CF MSC_ANSWER;

- Procedure CAMEL_CF ETC;

- Procedure CAMEL_CF CTR;

- Procedure CAMEL_MT _CF LEG1 MSC;

- Process CAMEL_MT_CF_LEG2 MSC;

- Procedure CAMEL_MF_RECONNECT_MSC.

The procedure CAMEL_MT_CF_LEG1 MSC supervises the originating party only. The process
CAMEL_MT_CF_LEG2 MSC supervises the forwarding-to party only. Hence, signals from the originating exchange
are received by the procedure CAMEL_MT_CF _LEG1_MSC and signals from the destination exchange are received
by the process CAMEL_MT_CF_LEG2_MSC.

A mobile terminated call can be forwarded either in the GM SC (indicated by provision of Forwarded-To-Number from
the HLR or gsmSCF) or in the MSC (indicated by provision of Forwarded-To-Number from the VLR).

455.1 Procedure CAMEL_CF_MSC_INIT: handling of
Int_Continue_With_Argument

The received parameters are used to overwrite the corresponding | 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 regulatory requirements may require the Calling Partys Category, Generic Number, Original
Cadled 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 anetwork operator option, loop prevention mechanisms may cause the redirection information to be ignored or
modified (e.g., if the Redirection counter has been decreased).

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

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

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 M SC will continue the handling of the calling party (Legl) without routeing the call to a destination.

4554 Action of the MSC in procedure CAMEL_CF_MSC_ANSWER

If the MSC received a destination address from the GMSC in the ISUP Answer or ISUP Connect Message then the
MSC relays the destination address to the gsmSSF in the Int_DP_O_Answer signal.
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4555 Action of the MSC in procedure CAMEL_CF_ETC

In procedure CAMEL_CF_ETC (sheet 2) the GMSC or terminating VM SC will remainin 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

'+ Procedure in the VMSC to check which CSls
have to be included in RCH for Optimal

' Routeing of Late Forwarded calls*/

IfNo O-CSlor D-CSlis '
presentin VLR, then non-
CAMEL ORLCF shallbe | v - - -

1(2)

Notes

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

it is 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.

invoked. !

If the required CAMEL

Phases are not supported
by GMSC, then Forwarding
shall be done in the VMSC.
(note 1, 2)

This check is needed only if
CAMEL Phase 4 is requested.
The supported CAMEL Phase 4
CSls in GMSC, is indicated in
“Offered CAMEL4 CSls in
Interrogating node E, 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.
—————————————————— ' |'Mark DP Collected_Info for

inclusion in RCH
(no criteria shall be included
in RCH)'

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

‘Mark DP Route_Select
_Failure for inclusion in RCH'

Result := VMSCCF  Result := ORLC

Figure 4.77-1: Procedure CAMEL_Check_ORLCF_VMSC (sheet 1)
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Procedure CAMEL_Check ORLCF_VMSC 2(2)

wr/* Procedure in the VMSC to check which CSls T\ﬁ
' have to be included in RCH for Optimal ‘
'Routeing of Late Forwarded calls*/ [

L - ______ |

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

'Mark D-CSI for
nclusion in RCH

Reult := ORLCF

Figure 4.77-2: Procedure CAMEL_Check_ORLCF_VMSC (sheet 2)
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Procedure CAMEL_CF_Dialled_Services 1(2)
: l;;oice;diu;eiir; {hé li\llisicitcij o T\ [* Signals to/from the left are
| process CAMEL dialled services to/from the origination Exchange. */
forfowarded calls )

Reconnect was received in
a dialogue due to..?
ELSE
D-CSI N-CSiI
CAMEL_
ISDS_CF_INIT|
Fail /\ Legl_only
Result?
Abort
Pass
CAMEL_
NDS_CF_INIT]|
Fail /\ Abort
Result?
Legl_only
Pass
CAMEL_OCH_
MSC_DISC4
LN
Result:= Result:= Result:= Result:=
Fail Pass Abort Legl_only

Figure 4.78-1: Procedure CAMEL_CF_Dialled_Services (sheet 1)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 262 ETSI TS 123 078 V14.0.0 (2017-04)

Procedure CAMEL_CF_MSC_INIT 1(4)
\f/* 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

Int_Invoke gSmMSSF

Wait_For_
_gsSmSSF_

Int_Error Int_gsmSS CF Cancelled
Invoked
Release Answer Received := Int_O_Exception
False
. Int. DP —
Result:= — = Result:=
fail _ﬁ?gected_ cancelled

DP

_Collected_
N1Q

Figure 4.79-1: Procedure CAMEL_CF_MSC_INIT (sheet 1)
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Procedure CAMEL_CF_MSC_INIT 2(4)

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

‘/* Procedure in the MSC to %, /* Signals to/from the left are to/from
‘handle a forwarded call */ | the process MT_GMSC / ICH_MSC,;
L] signals to/from the right are to/from
the process gsmSSF if not
otherwise stated. */

Default Call
["1Handling = Continue
Call?

DP
: DP_Collected_Info, —
Leg2_Disconnected Leg2_Disconnected Collected_

!—*Ij\ \ [ \

. Int_Continu
In_Disconpect_ 1+ Releas¢”Call |Int_Error Int_Continge With B Int_Connect
Leg (legl) - n
_Argument

. CAMEL CAMEL
Int_Disconn — —
Le§ ack _Modify_ _Modify_

- _CUG_Info _CUG_Info
'Modify call 'Modify call
parameters witl parameters wit

received information' received information'
Release Yes

Result:= 'Destination

fail address ;=
Called Party

Number'

\
Result:=
pass

Figure 4.79-2: Procedure CAMEL_CF_MSC_INIT (sheet 2)
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Procedure CAMEL_CF_MSC_INIT

o
I

DP_
_Collected_
0.

3(4)

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

=

DP_Collected_Info,
Leg2_Disconnected

Int_Disconpect_
Leg (leg2)

Int_Establish”
Temporal
Connection

CAMEL_CF_ET

Le

g2_Disconnected

Int_Continué_
With_Argument

Int_Contin<

Result :=
Legl only

Int_Connegt_To_
Resource

MEL_CF_CT

A

e

No

Yes

Result:=
fail

Figure 4.79-3: Procedure CAMEL_CF_MSC_INIT (sheet 3)
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Procedure CAMEL_CF_MSC_INIT

o
I

DP_Collected_Info,
Leg2_Disconnected

Release

DP_O_Abandon

Int_DP_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_contint<

Int_Continué_
With_Argument

k

N

Result:=
fail

Figure 4.79-4: Procedure CAMEL_CF_MSC_INIT (sheet 4)
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i
|

|
=

/* Procedure inthe MSC to performT\
| CAMEL handling for a subscribed
Dialled Service */

Procedure CAMEL_SDS _CF_INIT

-1
|
|

No

1(4)

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

:

D-CSI

Result=
Pass

Reference Number

invocation?

Yes

all Reference

Allocate Call

k

N

Store Original
Call Parameters

Int_Invoke_

Wait_for_
gsmSSF_Invoked

Int_ gsmSSE/
Invoked

CF
cancelled

Int_DP_
Analysed_
Info

Int_O_Exceptig

DP_
Analysed_
Info

Result:=
Abort

Figure 4.80-1: Procedure CAMEL_SDS_CF_INIT (sheet 1)
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Procedure CAMEL_SDS _CF_INIT 2(4)
w[li* }’;oicé(] u;e? i;1 Ehieilvlisici tE) 7p7er7fc;rr7njg\ﬁ [* Signals to/from the left are to/from the parent process;
| CAMEL handling for a subscribed ‘ signals to/from the right are to/from the gsmSSF. */
' Dialled Service */ !
DP_
Analysed_
Info
[ \ \ \ \ \
Int_Continue
Int_Release Int_Error Int_Continu With Int_Connect CF
Call —p = cancelled
Argument
C@g" dIiEfI)_/_ CAMEL_OCH |
Ves TUG info MSC_DISC4
No ‘
'‘Modify call
parameters with
received ir\]formati( n
Result:= Result:= Result:= Result:=
Fail Pass Pass Abort

¥ ® &

Figure 4.80-2: Procedure CAMEL_SDS_CF_INIT (sheet 2)
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Procedure CAMEL_SDS _CF_INIT 3(4)
w[li* }’;oicé(] u;e? i;1 Ehieilvlisici tE) 7p7er7fc;rr7njg\ﬁ [* Signals to/from the left are to/from the parent process;

| CAMEL handling for a subscribed ‘ signals to/from the right are to/from the gsmSSF. */

' Dialled Service */ !

DP_Analysed_Info
I:€P Anal Infp = —
Analysed_In < Leg2_Disconnected
Int_Disco nn< ?é{;é?g;sh Int_Connecté_
_Leg(leg2) Connection Resource
Int_Disconnec
_Leg_ack
LégZ_Disconnect}d

O
A

DAMEL_CF_ETIC CAMEL_CF_CT

No Yes

Result:=
fail

DP_Analysed_
_Info

Figure 4.80-3: Procedure CAMEL_SDS_CF_INIT (sheet 3)
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Procedure CAMEL_SDS _CF_INIT 4(4)
;[f*iP}cggea[Jrieiir; j[ﬁé Méé}é E)gzrifc;r;nm‘)ﬁ /* Signals to/from the left are to/from the parent process;

1 CAMEL handling for a subscribed | signals to/from the right are to/from the gsmSSF. */

| Dialled Service */ |

< >— Leg2_Disconnected

CF . Int_Continué_ Int_Disconpéct Int_Releasg”
cancelled Int_Cont|m< With_Arqunfgnt _Leg(legl)< Int_Error Call <
]
CAMEL_OCH|| Modify call | |0t pisconnect
MSC DISCA parameters with Leg_ack
- reaeived information' -
[N
Result := Result := Result :=
Abort Legl only Fail
\ |

0y

Figure 4.80-4: Procedure CAMEL_SDS_CF_INIT (sheet 4)
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Procedure CAMEL_NDS_CF_INIT

o
1/* Procedure inthe MSC to perform w)ﬁ
| CAMEL handling for a network

|
LDiaIIed Service for mobile originated calls */ !

No
N-CSI

invocation?
Yes
Result= all Reference
Pass

Allocate Call

bl

eference Numbe

2

1(4)

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

=

K

Store Original
Call Parameters

Int_Invoke_

Wait_for_
gsmSSF_Invoked

Int_gsmSSE/ CF
Invoked cancelled
Int DP_ _
Analysed_ Int_O_Exceptig
Info \L ‘

DP

s Result:=

< Analysed_ > Abort

Info

Figure 4.81-1: Procedure CAMEL_NDS_CF_INIT (sheet 1)
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Procedure CAMEL_NDS_CF_INIT 2(4)
Diﬁrééédﬁré]r{ t;u; l(/léEi& ;;e]’{o;rr; o T\ R [* Signals to/from the left are to/from the parent process;
| CAMEL handling for a network ‘ signals to/from the right are to/from the gsmSSF. */
LDiaIIed Service for mobile originated calls */ !

DP_
Analysed_
Info
[ [ \ [ [ \
Int_Continue
Int_Release Int_Error Int_Continu With Int_Connect CF
Call — = cancelled
Argument
C@g" dIiEfIQ_ CAMEL_OCH |
Ves TUG info MSC_DISC4
No
'Modify call
parameters with
received information’
Result:= Result:= Result:= Result:=
Fail Pass Pass Abort

Figure 4.81-2: Procedure CAMEL_NDS_CF_INIT (sheet 2)
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Procedure CAMEL_NDS_CF_INIT 3(4)
Diﬁrééédﬁré]r{ t;u; l(/léEi& ;;e]’{o;rr; o T\ R [* Signals to/from the left are to/from the parent process;

| CAMEL handling for a network ‘ signals to/from the right are to/from the gsmSSF. */

LDiaIIed Service for mobile originated calls */ !

Eﬁ DP_Analysed_Info

P_Anal Inf — —

Analysed_| < Leg2_Disconnected

Int_Disco nn< !Pé{;g?;’r";h Int_Connecé_
_Leg(leg2) Connection Resource
Int_Disconnec

_Leg_ack

L{g 2_Disco nnect}d

O
Fa
A

JAMEL_CF_ETIC AMEL_CF_CTHR

No Yes

Result:=
fail

DP_Analysed_
_Info

Figure 4.81-3: Procedure CAMEL_NDS_CF_INIT (sheet 3)
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Procedure CAMEL_SDS _CF_INIT 4(4)
;[f*iP}cggea[Jrieiir; j[ﬁé Méé}é E)gzrifc;r;nm‘)ﬁ /* Signals to/from the left are to/from the parent process;
1 CAMEL handling for a subscribed | signals to/from the right are to/from the gsmSSF. */

|

|

| Dialled Service */

< >— Leg2_Disconnected

CF . Int_Continué_ Int_Disconpéct Int_Releasg”
cancelled Int_Cont|m< With_Arqunfgnt _Leg(legl)< Int_Error Call <
]
CAMEL_OCH|| Modify call | |0t pisconnect
MSC DISCA parameters with Leg_ack
- reaeived information' -
[N
Result := Result := Result :=
Abort Legl only Fail
\ |

0y

Figure 4.81-4: Procedure CAMEL_NDS_CF_INIT (sheet 4)
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Procedure CAMEL_CF_MSC_ALERTING 1(3)
Dgﬁragédar;e}r; tﬂé IIA:SEZEc; r;z;nalé T\ﬁ /* Signals to/from the left
1a fowarded call */ ‘ are to/from the process
L ! MT_GMSC / ICH_MSC,;
signals to/from the right
N are to/from the terminating
° @ exchange. */
Yes [P
Result:= Int_DP_O_ |
pass Term_Seized ! to the gsmSSF
- ------"--- /N T m T a
| |
P from the DP_O_Term_Seized Internal =4
| ; gsmSSF : ‘
A 1
[ \ ! \ \ \ \ !
| |
| |
Answer Int_Release< - — > {Int_co ntinue< Release Release TNRy -
expired
Result=: Release Int_DP_O_Abandon Release
Answer
Result=: Result:=
release pass
NE I DP_O_Abando

Int_Continu ]
itl < |
With_Arg urr‘ﬁ nt_cont nu<

Release

Result:=
fail

CAMEL_OCH_| CAMEL_OCH |
MSC1 MSC2
\
Fail Reconnect
Result?

Continue,
Release

Result:= Result:=
release reconnect

Figure 4.82-1: Procedure CAMEL_CF_MSC_ALERTING (sheet 1)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 275

ETSI TS 123 078 V14.0.0 (2017-04)

Procedure CAMEL_CF_MSC_ALERTING

r o
1/* Procedure inthe MSC to handle g\ﬁ
1a fowarded call */ ‘

DP_O_Term_Seized

2(3)

/* Signals to/from the left
are to/from the process
MT_GMSC / ICH_MSC;
signals to/from the right
are to/from the terminating
exchange. */

Default call handling =

Int_Error
No
Yes
Release
Result:= Result:=
release Pass
\ \

"
|
|
|
|
|
|
|

continue call ? !
|
|
|
|
|
|
|
|
|
|
|
|
|
|
]

Figure 4.82-2: Procedure CAMEL_CF_MSC_ALERTING (sheet 2)
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Procedure CAMEL_CF_MSC_ALERTING 3(3)

r -
1/* Procedure inthe MSC to handle g\ﬁ /* Signals to/from the left
1a fowarded call */ ‘ are to/from the process

,,,,,,,,,,,,,,,,,,,,,,, MT_GMSC / ICH_MSC,;

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

< ) DP_O_Term_Seized
mmm— o
|
e T e >r - From gsmSSF
|
| L
Int_Establish | Int Connectfo |
Temporary N\~ ~ Resource ~
Connection
CAMEL_CF_ETC CAMEL_CF_CTR

Result?
Fail ELSE
Answer

Result := Result :=
fail Answer

Figure 4.82-3: Procedure CAMEL_CF_MSC_ALERTING (sheet 3)
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Procedure CAMEL_CF_MSC_ANSWER

o

'1* Procedure in the MSC to handle'\,

a fowarded call */ |

No
e
|
Result=pass - -1to the gsmSSF
|
Answer Received|:=
True
e
}from the
-

| gsmSSF DP_O_Answe

: ,,,,,,,,,,

; \ \

|

Int_Releas¢- — <~ - - Int_continu< Release Release
CAMEL_OCH_MS$C CAMEL_OCH_M$C
Release DISC_1 DISC 2
Result:= —
release Result:=pass CA
k |

Release

1(3)

[* Signals to/from the left
are to/from the process
MT_GMSC / ICH_MSC;
signals to/from the right
are to/from the terminating
exchange. */

Answer Received|:=
False
Result:=fail Result:= Result:=
release reconnect
\ N ‘

Figure 4.83-1: Procedure CAMEL_CF_MSC_ANSWER (sheet 1)
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Procedure CAMEL_CF_MSC_ANSWER 2(3)

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

\F/* Procedure in the MSC to handle /* Signals to/from the left

| A

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_Answe

Int_Error

|
|
l
|
No Default call handling = |
continue call ? !
Yes |
l
Release |
|
|
l
|
Result:= Result= | o
release Pass o
‘ J From the gsmSSF -

|

Figure 4.83-2: Procedure CAMEL_CF_MSC_ANSWER (sheet 2)
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Procedure CAMEL_CF_MSC_ANSWER 3(3)
‘r/; IsfoEéc]Jré}r{ tih;ail\ﬁsié Ec; Hz;nidilewg Y /* Signals to/from the right are to/from
1a fowarded call */ | the gsmSSF if not otherwise stated. */
| |

)— DP_O_Answer

Conne

Int_Establish’_

A,

Temporary&,

tion

CGAMEL_CF_ETC

Int_Connect__To_
Resource

AMEL_CF_CTR

e

No

-

Yes

Result:=

fail

Figure 4.83-3: Procedure CAMEL_CF_MSC_ANSWER (sheet 3)
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Procedure CAMEL_CF_ETC 1(4)
:;*7P7rc;cieauir(; iinithieil\ﬁsi(g T\ﬁ /* Signals to/from the left are to/from
'to handle a temporary ‘ the process MT_GMSC / ICH_MSC;

|

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

connection */

|
L

-

" To CAMEL
Initial O SAMEL_
~ 7, Assisting_MSC
| !
Address or SRF

Send_ACM_ || _ | Procedure defined
If_Required ! in3GPP TS 23.018

Wait_For_
Assisting_ ACM

r
|

From CAMEL_
Release Release - — ~ 7 Assisting_MSC
ror SRF
Answer Int_ETC_Faile
eceive
True False
Int. TC_ Result:=
Released pass
.
1 To CAMEL_
Release ~ 7 Assisting_MSC

ror SRF
Int_continu
R
|
Release -~ To SELF fem e
| ' To CAMEL_
7777777 Release - - Assisting_MSC
ror SRF

Result := Result:=
pass fail

2

Figure 4.84-1: Procedure CAMEL_CF_ETC (sheet 1)
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Procedure CAMEL_CF_ETC 2(4)

| -

1/* Procedure inthe MSC 1 /* Signals to/from the left are to/from

'to handle a temporary T the process MT_GMSC / ICH_MSC;
rconnection */ [ 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 connection
No No r !

Yes
T
: Send_Network
Send_Answer | Send_ACM_ || _ . Procedure defined p pend_ -
If_Required If_Required ||  1in3GPP TS 23.018 \ ' 0o CoRgr;i(i:rtag_ |
\ N N 2 \

Int_Temporary
Connection
Established

Temporary_
Connection_

. | Procedure defined
: Established

in3GPP TS 23.018

in3GPP TS 23.018

Procedure defined | |
|
|

Figure 4.84-2: Procedure CAMEL_CF_ETC (sheet 2)
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Procedure CAMEL_CF_ETC 3(4)
I - - - - - - - - - -7 -
1/* Procedure inthe MSC w)ﬁ /* Signals to/from the left are to/from
'to handle a temporary ‘ the process MT_GMSC / ICH_MSC;
rconnection */ [ signals to/from the right are
STt ’ to/from the gsmSSF;
if not otherwise stated. */
Temporary_Connection_Established
Wait_For_Assisting_Answer
.
From CAMEL _ Int_Disconne
Release Release -~ 7 Assisting_MSC Forward_
ror SRF Connection
Int_TC_
Released Released
false
ToCAMEL_ |
— [0} _ |
R‘;zg';" Assisting MSC - - 1Release
Int._ TC_ Int_ DP_O_ or SRF !
Released Abandon -~ | T o700
Result:=
pass
DP_O_Abando
fee
1'To CAMEL_
Release - - Assisting_MSC
ror SRF
R
|
Release -~ To SELF
|
Result :=
pass

Figure 4.84-3: Procedure CAMEL_CF_ETC (sheet 3)
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Procedure CAMEL_CF_ETC 4(4)
:;*7P7rc;cieauir(; iinithieil\ﬁsi(g T\ﬁ /* Signals to/from the left are to/from
'to handle a temporary ‘ the process MT_GMSC / ICH_MSC;
rconnection */ [ signals to/from the right are
STt ’ to/from the gsmSSF;

if not otherwise stated. */
Temporary_Connection_Established,
| Wait_For_Assisting_ACM,
Wait_For_Assisting_Answer
,,,,,,,,,,,, .
Fromoutgoingleg. . | ___ ol
ISU | < < !
************* 1 1 1
- - - -|Release - |Answer - {Connect
k |
Int_TC_ Int_TC_
Released Released
fee
1To CAMEL_
Release > ----- - Release - Assisting_MSC
| ror SRF
1
,,,,,,,,, . !
| | —
To SELF L - - - -|Release ! Resuit:=
: : Answer
””””” |
1
Result := |
pass |
|
|
|
1
|
1 1To CAMEL_
"+ Assisting_MSC
ror SRF

Figure 4.84-4: Procedure CAMEL_CF_ETC (sheet 4)
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Procedure CAMEL_CF_CTR 1(5)
i?glsfo;:écidré 7|nitihzail\/7lsié - T\ﬁ * Signals to/from the left are
to handle a Connect To Resource to/from the process MT_GMSC / ICH_MSC
|operation */ | signals to/from the right are to/from
”””””””””””” the gsmSSF if not otherwise stated. */
mmmmm -
Int_Invoke |
= — >--To SRF
SRF L 777777777
Await_SRF_
_Initialisation
- - - - - -~ - - - - - - -~
Int_SRF | |
— — 7 Int. SRF_ |
annect|o< ‘from SRF Connected ‘from SRF
Failure L __ L
Connect SRF t¢
the call
e
Send_ACM_|| | Procedure defined
If_Required lin 3GPP TS 23.018
roughs
onnectio
re ? Yes
No
Send_Network ' Bracadiire def o
i — + ___ Procedure defined
Int_CTR_Falled Connect_If_ 'in 3GPP TS 23.018
wired I} -~ T TTTT
Result:= Int_SRF_Connected
pass - -

Figure 4.85-1: Procedure CAMEL_CF_CTR (sheet 1)
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Procedure CAMEL_CF_CTR 2(5)
: /7*7P7roiczeal}é iinitﬁeil\isié S T} /* 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
[ : the gsmSSF if not otherwise stated. */

Release - — - - From SRF B
I Connection

True
CAMEL _Disconnect_ Answer
Int_SRF_Released CTR SRE
False
Restit= CAMEL Disconnect_  |-DP-O_
pass CTR_SRF /* legID */
””””” al
|
To SELF - - |Release
|
: Int_Continue/
Int_SRF_Relegsed Int_conti nue< With, Argu rrg

D>
Result := Wait_For_Disconnect_
pass Farward_Connection

Int_Disconng€t_
Forward_Conhnection

14
~

CAMEL_Disconne
CTR_SRF

Int_SR F_Rele@sed

Result :=
Fail

8

Figure 4.85-2: Procedure CAMEL_CF_CTR (sheet 2)
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Procedure CAMEL_CF_CTR

| -
;/* Procedure in the 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_Play_
Announce

User_|

Int_Specia
Ressource

Int_Prompt_
And_Colle

lized_
' Report

Int_Prompt il Int_Prompt
Int_Play_ — — Int_Specialized — —
Announcement And_Collect_ Ressource_Report And_Collect,”

U';\(Fr_lnformanon ation ack

Relay

Figure 4.85-3: Procedure CAMEL_CF_CTR (sheet 3)
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Procedure CAMEL_CF _CTR 4(5)
U*iF;rc;cie;jl]r(; iinitr;eil\ﬁé(g S T\ﬁ [* Signals to/from the left are

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

CTT T J the gsmSSF if not otherwise stated. */

Await_SRF_Initialisation

Answer
Received
True False
CAMEL_Disconnect_
CTR SRF Int_ DP_O_Abandon

Int_ SRF_Relegsed

777777777 a
! .

L : Int_Continue/
To SELF : Release Int_cont nu2< With_Argung

Result := CAMEL_Disconnect_
pass CTR_SRF

I

x4

Int_ SRF_Released

Result .=
Fail

Figure 4.85-4: Procedure CAMEL_CF_CTR (sheet 4)
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Procedure CAMEL_CF _CTR 5(5)
U*iF;rc;cieat]r(; iinitr;eil\ﬁé(g S T\ﬁ [* Signals to/from the left are

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

CTT T J the gsmSSF if not otherwise stated. */

Relay,
Await_SRF_Initialisation

| .
ol N ___________2 _, From outgoing leg.
f x }‘ ISUP
| | |-
| | |
1 1 1
| | |
Release -—- Answer -—- Connect -—-
\
CAMEL_Disconnect_ CAMEL_Disconnect_
CTR_SRF CTR_SRF
Int_ SRF_Relegsed Int_SRF_Relegsed
””””” a
! —
To SELF L - 1 Release Resuit :=
; Answer
Result :=
pass

Figure 4.85-5: Procedure CAMEL_CF_CTR (sheet 5)
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Procedure CAMEL_MT_CF_LEG1_MSC 1(7)
/% Aprocedure inthe MSCto 1
'handle leg 1 of a forwarded call. %)

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

Active

egl status

Set-up

Wait_For Perform call
_Clear forwarding| ack
Wait_For_
1AM

Initial CF
Address cancelled

Wait_For_ CAMEL_OCH |
ACM MSC_DISC4

Figure 4.86-1: Procedure CAMEL_MT_CF_LEG1_MSC (sheet 1)
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Procedure CAMEL_MT_CF_LEG1_MSC 2(7)
3/7*7A7 r;rEJ;:e:diuiré iinitf}é ;\/Iisici tioi ) T\ /* Signals to/from the left are to/from
‘handle leg 1 of a forwarded call. %) the parent process; Signals to/from
Lo 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 4.86-2: Procedure CAMEL_MT_CF_LEG1_MSC (sheet 2)
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Procedure CAMEL_MT_CF_LEG1_MSC 3(7)

i/* A procedure in the MSC to T\ /* Signals to/from the left are to/from
rhandle leg 1 of a forwarded call. %)
| |

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

Wait_For_ACM,
Wait_For_Answer,
DP_O_MidCall_Alerting
Release Int_Disconpéct_ Int_Releasg”
Leg Call

CAMEL_OCH]|
MSC._DISC4 Release Release

Int_Disconnegt_
Leg_ack

P_O_MidCal Wait_For_Answer,
_Alerting DP_O_MidCall_Alerting

[ \

: Int_Contin
Int_Cont|m< i Argu%é . Int_Error

Continue P_O_MidCal
_Alerting

Release

Release

Wait_For_
Answer

Figure 4.86-3: Procedure CAMEL_MT_CF_LEG1_MSC (sheet 3)
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Procedure CAMEL_MT_CF_LEG1_MSC 4(7)

i/* A procedure in the MSC to T\ /* Signals to/from the left are to/from
rhandle leg 1 of a forwarded call. %)
| |

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

Wait_For_Clear,
DP_O_MidCall_Active

———

Release Int_Releas Int_Disconpéct Int_Export Int_MidCal
Call Leg Leg

CAMEL_OCH

1] CAMEL_EXPORT
MSC._DISC1 Release Release "LEG._MSC
\
Int_Disconnect
Leg ack

Yes

P_O_MidCal
_Active

[ \

: Int_Contin
Int_Cont|n< s Argu% . Int_Error

Continue

Release

Release

Wait_For_
Clear

Figure 4.86-4: Procedure CAMEL_MT_CF_LEG1_MSC (sheet 4)
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Procedure CAMEL_MT_CF_LEG1_MSC 5(7)

| -

;/* A procedure inthe MSCto /* Signals to/from the left are to/from
‘handle leg 1 of a forwarded call. %) the parent process; Signals to/from
Lo the right are to from the gsmSSF;
unless otherwise stated. */

DP_O_MidCall_Alerting

Int_Conne
Resource

_To_

GAMEL_CF_ETC  GAMEL_CF_CTR
\ \

Result?

ELSE Fail
Answer

Result ;=
Answer

|
To SELF -~ JAnswer
|

Figure 4.86-5: Procedure CAMEL_MT_CF_LEG1_MSC (sheet 5)
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Procedure CAMEL_MT_CF_LEG1_MSC 6(7)
3/7*7A7 r;rEJ;:e:diuiré iinitf}é ;\/Iisici tioi ) T\ /* Signals to/from the left are to/from

‘handle leg 1 of a forwarded call. %) the parent process; Signals to/from

| |

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

DP_O_MidCall_Active

Int_Conne
Resource

To_

CAMEL_CF_ETC GAMEL_CF_CTR
\ \

Wait_For_ACM

Int_Conne
Resource

_To_

CGAMEL_CF_ETC GAMEL_CF_CTR
\ |

ELSE

Figure 4.86-6: Procedure CAMEL_MT_CF_LEG1_MSC (sheet 6)
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Procedure CAMEL_MT_CF_LEG1_MSC 7(7)
3/7*7A7 r;rEJ;:e:diuiré iinitf}é ;\/Iisici tioi ) T\ /* Signals to/from the left are to/from

‘handle leg 1 of a forwarded call. %) the parent process; Signals to/from

| |

,,,,,,,,,,,,,,,,,,,,,,,, the right are to from the gsmSSF;

unless otherwise stated. */
Wait_For_Clear,
DP_O_MidCall_Active

. _ From originating/destination
1 | exchange

BICC APM——| - codec modification

- —->BICC APM— - success
- target codec

_, To Destination/originating

.
i 'exchange
L

|
| "
BICC APM>+ - f:r‘;‘z‘t: modification BICC APM - success

) CAMEL_O_
SCUDIF_MSGC

Figure 4.86-7: Procedure CAMEL_MT_CF_LEG1_MSC (sheet 7)
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Process CAMEL_MT_CF_LEG2_MSC 1(2)
(-~~~ >~~~ - - - -~ -
1/* A process in the MSC to g\ﬁ [* Signals to/from the left are to/from the gsmSSF;
thandle leg 2 of a forwarded call. */ | Signals to/from the right are to/from the destination
! exchange; unless otherwise stated. */
Store Leg2
information
Wait_For Wait_For_Clear,
_Clear DP_O_MidCall_Active
\
[
Release Int_Release Int_Disconnect Int_Export Int Midcall
Call Leg Leg =
Release
CAMEL_OCH_ CAMEL_EXPORT
MSC_DISC2 Release _LEG_MSC
Int_Disconnect
Leg ack
No
Result =
connect?”
Yes
Result=
CAMEL_MF_ N Pass?
RECONNECT © Yes
MSC
DP_O_MidCall
Reconnect Fail _Active
Result?
[ \
Pass . Int_Continue
Int_Continug With Argumbnt Int_Error

Wait_For
_Clear

N

Wait_For
_Clear

Release

Release

Figure 4.87-1: Process CAMEL_MT_CF_LEG2_MSC (sheet 1)
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Process CAMEL_MT_CF_LEG2_MSC 2(2)
w!lliAipimicie;siir} Ehé 7I\/Iisicit2)7 N T\ﬁ [* Signals to/from the left are to/from the gsmSSF;

thandle leg 2 of a forwarded call. */ | Signals to/from the right are to/from the destination
! exchange; unless otherwise stated. */

DP_O_MidCall_Active

Int_Establish_ Int_Connect_To
Temporary | Resource |
Connection

O

DAMEL_CF_ETIC

O

JAMEL_CF_CT#

)

A

Figure 4.87-2: Process CAMEL_MT_CF_LEG2_MSC (sheet 2)
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Procedure CAMEL_MF_RECONNECT_MSC 1(6)

| -
1/* A procedure in the MSC to handle g\ﬁ [* Signals to/from the right are
| a reconnection after leg 2 disconnects */ | /

to/from the destination exchange. *

CAMEL_CF_
Dialled_Serviceg

Abort @

) Pass
Fail
MOBILE_ NUMBER_
O |
CAMI\I/IHS_EZCJ)_CH PORTTABILITY__fj 4‘ See 3GPP TS 23.066
— IN_ OQoD !

No ~
Result = Initial Address
ﬂnne 7

Yes
_ _ CAMEL_Store |
ReEuI} = RResl;I;.—t Destination_
ai econnec Address
I (BOR| True)

Wait_For
_ACM

Figure 4.88-1: Procedure CAMEL_MF_RECONNECT_MSC (sheet 1)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 299 ETSI TS 123 078 V14.0.0 (2017-04)

Procedure CAMEL_MF_RECONNECT_MSC 2(6)
:7*7A7 [;rageal]ré }nitr;ei l\;léé Eoi r;a;malé : T\ [* Signals to/from the right are
| a reconnection after leg 2 disconnects */ | to/from the destination exchange. */
| |
Wait_For_
ACM
\
Address Connect
Complete

CAMEL_Start
_TNRy

CAMEL_CF_
SC_ALERTINC

=

\‘E2

Reconnect

Result?

Fail, Answer
Release

Wait_For
_Answer

Result :=
Reconnect

Answer

CAMEL _Stop
_TNRy

k

N

CAMEL_CF
MSC_ANSWER

Fail,

Release Reconnect

Resuit := Fail Resuit := Result :=
Pass Reconnect
[ N2 ‘

Figure 4.88-2: Procedure CAMEL_MF_RECONNECT_MSC (sheet 2)
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Procedure CAMEL_MF_RECONNECT_MSC

| -
1/* A procedure in the MSC to handle 1
| a reconnection after leg 2 disconnects */ |

Wait_For_Answer,
DP_O_MidCall_Alerting

3(6)

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

R
|
TNRy - — - JInternal Release
Expired !
Release
Yes >
No
CAMEL_OCH | CAMEL_OCH
MSC2 _MscC1
No No
Result = Result =
connect? \Reane 7
Yes
Yes
CAMEL_Stop
_TNRy
Result := Result := Result :=
Reconnect Fail Reconnect

0y

Release Cause

= No answer
from user

Wait_For_ACM,
Wait_For_Answer,
DP_O_MidCall_Alerting

Call

Int_Release

-—- J‘ From gsmSSF

Release

Result :=

Fail

Figure 4.88-3: Procedure CAMEL_MF_RECONNECT_MSC (sheet 3)
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Procedure CAMEL_MF_RECONNECT_MSC 4(6)
- --- - -~ -~ -~ -~ - - - -~ - - - - - - -~ -
1/* A procedure in the MSC to handle 1 [* Signals to/from the right are
| a reconnection after leg 2 disconnects */ | to/from the destination exchange;
L ________ \ signals to/from the left are

to/from the gsmSSF

unless otherwise stated. */

Wait_For_Answer,
DP_O_MidCall_Alerting

Int_Export Int_MidCall
Leg

GAMEL_EXPORT
_LEG_MSC

DP_O_MidCall
_Alerting

; Int_Continue
Int_Error Int ntin —
Continue
Release
Release Wait_For_
Answer
Result :=
Fail

Figure 4.88-4: Procedure CAMEL_MF_RECONNECT_MSC (sheet 4)
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Procedure CAMEL_MF_RECONNECT_MSC 5(6)
- --- - -~ -~ -~ -~ - - - -~ - - - - - - -~ -
1/* A procedure in the MSC to handle 1 [* Signals to/from the right are
| a reconnection after leg 2 disconnects */ | to/from the destination exchange;
L ________ \ signals to/from the left are

to/from the gsmSSF

unless otherwise stated. */

< )* DP_O_MidCall_Alerting

Int_Establish_ Int_Connect_To_
Temporary | Resource
Connection

P

CAMEL_CF_ETC

O

CAMEL_CF_CTH

AT

Result?

ELSE Fail
Answer

Result :=
Answer

|
To SELF ‘L - 41Answer
| g %

Figure 4.88-5: Procedure CAMEL_MF_RECONNECT_MSC (sheet 5)
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| -
1/* A procedure in the MSC to handle 1
| a reconnection after leg 2 disconnects */ |

Procedure CAMEL_MF_RECONNECT_MSC

6(6)

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

DP_O_MidCall_Active

O

?;—rTI]EStab"S n Int_Connect_

porary Resource
Connection

DAMEL_CF_ETC CAMEL_CF_CT|

A

)

To_

Figure 4.88-6: Procedure CAMEL_MF_RECONNECT_MSC (sheet 6)
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4.5.6 Handling of gsmSCF initiated calls

45.6.1 Handling of gsmSCF initiated calls in the MSC
Handling of gsmSCF initiated callsin the MSC involves the following process and procedures:
- Process CAMEL_ICA_MSC;
- Procedure CAMEL_ICA_MSC_ALERTING;
- Procedure CAMEL_ICA_MSC_ANSWER;
- Procedure CAMEL_ICA_MSC1;
- Procedure CAMEL_ICA_MSC2;
- Procedure CAMEL_ICA _Dialled_Services.
The Process CAMEL__ ICA_MSC handles both gsmSCF initiated new calls and gsmSCF initiated new parties.

The following paragraphs give details on the behaviour of the MSC in the process CAMEL_ICA_MSC.

45.6.1.1 Actions of the MSC on receipt of Int_Error

The process CAMEL_ICA_MSC returnsto idle.

45.6.1.2 Actions of the MSC on receipt of Int_Continue

The MSC continues processing without any modification of call parameters.

45.6.1.3 Actions of the MSC on receipt of Int_Continue_With_Argument

The MSC continues processing with modification of call parameters.

456.1.4 Actions of the MSC on receipt of Int_Disconnect_Leg

A Releaseis sent to the destination exchange if required. The rel ease cause received in the Int_Disconnect_Leg signal is
used. The process CAMEL_ICA_MSC returnsto idle.

45.6.1.5 Actions of the MSC on receipt of Int_Release_Call

A Releaseis sent to the destination exchange if required. The release cause received in the Int_Release Call signal is
used. The MSC then releases all call resources and the process CAMEL_ ICA_MSC returnsto idle.
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Process CAMEL_ICA_ MSC 1(9)
wr/; A;);ogé;s]r; tﬁeﬁ l(/léii& F]z;naléT\ R [* Signals to/from the right are to/from
| a gsmSCF initiated new call or ‘ the destination exchange; Signals to/from
'new party set-up. */ [ the left are to/from the gsmSSF;
CToT Tt ‘ unless otherwise stated. */
/* The ICA Default Call Handling indicates
whether the call shall be released or continued
as requested. */
Idle
Int_Initiate
Call Attemp
No .
IS ICA creating a new
party in an existing call?
Yes
Store call referenge
number and
gsmSCF Address
Yes
Was original call
created using ICA?
No
Release Call .
Default Call Handling of
CSl initiating CAP dialogue
Continue Call
ICA Default ICA Default
Call Handling := Call Handling :=
Relea‘se Call Continue Call
Int_Initiate
Call Attemp
ack
DP_
Collected_
Info

Figure 4.89-1: Process CAMEL_ICA_MSC (sheet 1)
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Process CAMEL_ICA_ MSC 2(9)

r -

1/* A process in the MSC to handle 1 [* Signals to/from the right are to/from

| a gsmSCF initiated new call or the destination exchange; Signals to/from
'new party set-up. */ the left are to/from the gsmSSF;

CToT Tt ‘ unless otherwise stated. */

DP_
Collected_
Info

Int_Continue
= Int_Error
With Argument -

CAMEL_ Idle
_Modify_
_CUG_Info

'Modify call
parameters with
received information'

No
Set N-CSl available
parameter (for SIFICA)
Is ICA creating a new
party in an existing call
No in the VMSC of the served
subscriber?

Send Info For ~ JTo VLR
ICA °

Wait_For

|
ICA_Call_ r- FromVLR
Result I
i
|
i |Send Info
ggﬁnplete - —--> 1{For ICA Negative I(r;;_"Release
Response
| L
|
Int_O_Exception |Abort -~ ToVLR
|
1 12 I

>

Figure 4.89-2: Process CAMEL_ICA_MSC (sheet 2)
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3(9)

Process CAMEL_ICA_MSC

\

.
1/* A process in the MSC to handle ey
| a gsmSCF initiated new call or ‘
new party set-up. */ !

|
L L _____.

e 3}
Yes

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

unless otherwise stated. */

No

Pass

D-CSI and/or
N-CSl is available?
K
CAMEL_ICA |
Dialled_
Services Reconnect:=
True
L]

Yes

'Set D-CSI
suppression'

Wait_For
ICA_Call_
Result2

Is ICA creating a new party in
an existing call in the VMSC of
the served subscriber?

Complete

Send Info
For ICA Negative

Call

'Destination
address :=
Called Party
Number'

AMEL_Store ||
Destination_Address

(False, False)

Response

Int_O_Exception

Figure 4.89-3: Process CAMEL_ICA_MSC (sheet 3)
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Process CAMEL_ICA_ MSC 4(9)
wr/; A;);ogé;s]r; t;]é l(/léii& F]z;naléT\ R [* Signals to/from the right are to/from

| a gsmSCF initiated new call or ‘ the destination exchange; Signals to/from

' new party set-up. */ ! the left are to/from the gsmSSF;

unless otherwise stated. */

Wait_For
_ACM

Address

Connect
Complete

CAMEL_Start
_TNRy

CAMEL_ICA |
SC_ALERTING

=

o7

Answer

Fail Reconnect

Wait_For_
Answer

CAMEL_Stop
Idle TNRy Answer

CAMEL_Stop
_TNRy
2
’\

CAMEL_ICA_|
MSC_ANSWER

Reconnect

Wait_For
_Clear

Figure 4.89-4: Process CAMEL_ICA_MSC (sheet 4)
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Process CAMEL_ICA_MSC

o

;r/* A process in the MSC to handle®
1a gsmSCEF initiated new call or
I new party set-up. */

5(9)

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

unless otherwise stated. */

Wait_For_Answer,
DP_O_MidCall_Alerting

=

nt_MidCall

DP_O_MidCal
_Alerting

Int_Export
Leg

CAMEL_EXPOR
_LEG_MSC

T

No

TNRy
expired

|
[ —
|
|

Release

Wait_For_Clear,
DP_O_MidCall_Active

Int_MidCall

Int_Export
Leg

iE

CAMEL_EXPORT

_LEG_MSC

esult= No

Release

ass?
Yes

" Active

CAMEL_OCH
| MSC_DISC2

Figure 4.89-5: Process CAMEL_ICA_MSC (sheet 5)
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Process CAMEL_ICA_ MSC 6(9)
wr/; A;);ogé;s]r; tﬁeﬁ l(/léii& F]z;naléT\ [* Signals to/from the right are to/from

| a gsmSCF initiated new call or
new party set-up. */

|
| |

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

Wait_For_ACM,
Wait_For_Answer,
DP_O_MidCall_Alerting

Release

Release cause =
No answer from user?

CAMEL_ICA CAMEL_ICA
_MsC1 _MSC2
\ NZ
Reconnect?
Yes

DP_O_Midcall
_Alerting

Int_Error

Wait_For_ACM,
Wait_For_Answer,
Wait_For_Clear,
DP_O_MidCall_Alerting,
DP_O_MidCall_Active

DP_O_MidcCall
_Active

Int_Release|

Int_Error
Call -

Release Release

Release

Continue Continue

Release

L

Wait_For_ Idle Wait_For_
Answer Clear

Figure 4.89-6: Process CAMEL_ICA_MSC (sheet 6)
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Process CAMEL_ICA_ MSC 7(9)
wr/; A;);ogé;s]r; tﬁeﬁ l(/léii& F]z;naléT\ R [* Signals to/from the right are to/from
| a gsmSCF initiated new call or ‘ the destination exchange; Signals to/from
'new party set-up. */ [ the left are to/from the gsmSSF;
CToT Tt ‘ unless otherwise stated. */
Wait_For_ACM,

Wait_For_ICA_Call_Result,

Wait_For_Answer, Wait_For_ICA_Call_Resuit2

Wait_For_Clear,
DP_O_MidCall_Alerting,
DP_O_MidCall_Active

Int_Disconn|
Leg

Int_Disconn

Leg

Release

Int_Disconn|
Leg ack

DP_O_MidcCall
_Alerting

DP_O_MidCall
_Active

|

1

| . L .

~—/  Answer Int_Continue Int_Continug Int_Conti nu% Int_Contmui

With Argument With Argument

Wait_For_ Wait_For_
Answer Clear

Figure 4.89-7: Process CAMEL_ICA_MSC (sheet 7)
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Process CAMEL_ICA_MSC

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

[* A process in the MSC to handle [* Signals to/from the right are to/from

1a gsmSCEF initiated new call or the destination exchange; Signals to/from
'new party set-up. */ the left are to/from the gsmSSF;
””””””””””””” unless otherwise stated. */

DP_O_MidCall_Alerting

Int_Establish_ Int_Connect_To
Temporary_ Resource|
Cannection

CAMEL_OCH_ETC CAMEL_OCH_GTR
\ \

Result?

ELSE Fail
Answer

Result :=
Answer

|
To SELF -~ -~ |Answer
|

8(9)

Figure 4.89-8: Process CAMEL_ICA_MSC (sheet 8)
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Process CAMEL_ICA_ MSC 9(9)

r -

1/* A process in the MSC to handle 1 [* Signals to/from the right are to/from

| a gsmSCF initiated new call or T the destination exchange; Signals to/from
'new party set-up. */ [ the left are to/from the gsmSSF;

CToT Tt ‘ unless otherwise stated. */

—— DP_O_MidCall_Active

Int_Establish_ Int_Connect_To
Temporary | Resource |
Connection

CAMEL_OCH_ETC CAMEL_OCH_CTR

)

Figure 4.89-9: Process CAMEL_ICA_MSC (sheet 9)
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Procedure CAMEL_ICA_MSC_ALERTING

1(3)
/* Procedure in the MSC to /* Signals to/from the left are to/from the gsmSSF;
inform the gsmSSF that the Signals to/from the right are to/from the destination
call is in the alerting phase */ : exchange; unless otherwise stated. */

No

Result:=
Pass

Int_DP_O|
Term_Seized

TNRy ...
Release < Expired

Release
Release >
R se Cal = Yes
No al er fr ser?
Result:=

0]

Answer < >Int_Continue >Int_ReIeas

Result:= Result:= No
Answer Pass Fail
I I ICAMEL_ICA ICAMEL_ICA
_MscC1 _MscC2

Reconnect

Continue,
Release,
Fall

Result:= Result:=
Fail Reconnect

HE

Figure 4.90-1: Procedure CAMEL_ICA_MSC_ALERTING (sheet 1)
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Procedure CAMEL_ICA_MSC_ALERTING

2(3)
/* Procedure in the MSC to /* Signals to/from the left are to/from the gsmSSF;
inform the gsmSSF that the Signals to/from the right are to/from the destination
call is in the alerting phase */ : exchange; unless otherwise stated. */

DP_O_Term
_Seized

[

]
Int_Continue_
>Int_Error >With_ArgL ment
Release Call
ICA Default Call Handling

Release Continue Call
Result:= Result:=
Fail Pass
[

DP_O_Term)

_Seized

Slehoe calse=  'ES

No a ser?
| Leg
CAMEL_ICA|] CAMEL ICA|
GAMEL_Export| U ez
_Leg_MSC k ]

Continue Reconnect
Result := Result :=
DP_O_Term Fail Reconnect
_Seized k

=

Figure 4.90-2: Process CAMEL_ICA_MSC_ALERTING (sheet 2)
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Procedure CAMEL_ICA MSC_ALERTING

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

| \
linform the gsmSSF that the |
call is in the alerting phase */

|
g |

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

%

) DP_O_Term_Seized

Int_Establish_
Temporary |
Connection

CAMEL_OCH_ETIC
\

Int_Connect_To_
Resource

CAMEL_OCH_CJIR
\

ELSE

Result?
Fail
Answer
Result := Result :=
fail Answer

3(3)

Figure 4.90-3: Process CAMEL_ICA_MSC_ALERTING (sheet 3)
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Procedure CAMEL_ICA_MSC_ANSWER

1(3)
/* Procedure in the MSC to i*
inform the gsmSSF that the
call has been answered. */ i

signals to/from the right are to/from the destination

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

No

Result:=
Pass

Int_DP_QO] Answer

D P_O_Answe)
. Int_Continue_ d
>Int_Cont|nue >With_ArgL me;Int_Relea&e Release
[ ]
TAMEL_OCH/|
MSC_DISC?
Release
No esult=
onn
Yes
Result:= Result:= Result:=
Pass Fail Reconnect

Figure 4.91-1: Procedure CAMEL_ICA_MSC_ANSWER (sheet 1)
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Procedure CAMEL_ICA_MSC_ANSWER 2(3)
* Procedure in the MSC to
linform the gsmSSF that the
icall has been answered. */

‘[ T,; /* Signals to/from the left are to/from the gsmSSF;
| signals to/from the right are to/from the destination
|
|

exchange unless otherwise stated. */

DP_O_Answe

Int_Error
Release Call
ICA Default Call Handling
Continue Call
Release
Result:= Result:=

Fall Pass
‘ \J D P_O_An swe

| Leg

o
LY

DAMEL_Export|
_Leg_MSC

NL

CAMEL_OCH_|
| MSC_DISCZ

Result := Result :=
Reconnect Failt
l \

Figure 4.91-2: Process CAMEL_ICA_MSC_ANSWER (sheet 2)
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Procedure CAMEL_ICA_MSC_ANSWER

3(3)
;[li*iPirc;cieid[Jrieiiriw }Hé I(/Iisicitawg\ Y [* Signals to/from the right are to/from
iinform the gsmSSF that the the gsmSSkF if not otherwise stated. */
call has been answered. */ _ |

( )— DP_O_Answer

Int_Establish” Int_Connect_To
Temporary", Resource .
Connection

CAMEL_OCH_ETC C

S

\MEL_OCH_CTR

e

No

Yes

Result:=
fail

-

Figure 4.91-3: Process CAMEL_ICA_MSC_ANSWER (sheet 3)
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Procedure CAMEL_ICA_MSC1 1(1)
/* Procedure in the MSC in the /* Signals to/from the right are to/from
case of CAMEL handling to the gsmSSF if not otherwise stated.*/
connect a call at DP O_Busy and
DP Route_Select_Failure. */

No
Busy, Other cause
Subscriber Absent
Int_DP_O_Bpsy
DP_Route_
DP_O_Busy _Select_
DP_O_Busy,
DP_Route_Select_Failure
f Int_Continyé_
Int_Conne< Int_Contm< With_Arguént Int_Error < Int_ReIeasé:all
| [ N| k ]

CAMEL_

_Modify
_CUG _Info
Modify call

fdarameters with
recahLad_lT.LaLmanion

Result:= Result:= Result:=

Reconnect Continue Continue
[ N k ]

Figure 4.92-1: Procedure CAMEL_ICA_MSCL1 (sheet 1)
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Procedure CAMEL_ICA_MSC2 1(1)
/* Prodecu/re in the MSC to /* Signals to/from the right are to/from
connect a call at DP O_No_Answer */} the gsmSSF if not otherwise stated.*/

No
Int_DP_O_Np Answer
DF(_O_NO_AHS\)/EI’

[ ] I I ]
Int_Conne¢t Int_Continde Int_Conting€_ ¢ Error Int_Rele Call
- - With_Argulkent - - N

CAMEL _
_Modify_
_CUG Infa
Modify call
darameters with
recei;zedJ.TmLmanion
Result:= Result:= Result:=
Reconnect Continue Continue
| 7 '

X

Figure 4.93-1: Procedure CAMEL_ICA_MSC2 (sheet 1)
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Procedure CAMEL_ICA Dialled_Services 1(2)
‘7*7I5r6ée;diu;é |7nitﬁé Iivlisicitioi ) T; /* Signals to/from the right
‘process CAMEL dialled services are to/from the VLR. */

1for gsmSCF initiated callsor |

wgsmSCF initiated call parties */

Reconnect was received in
a dialogue dueto .. ?

N-CSI

2 CAMEL _
SDS_MO_INIT]
Fal|/\
Result

Pass

2 Abort

'Set D-CSI
suppression’

NDS_MO_INIT|

Fall/\Abort
Result

CAMEL_ICA | Pass
MSC1

Result:= Result:=
Pass Fall

Result:= Reconnect:=
Fail True

Figure 4.94-1: Procedure CAMEL_ICA_ Dialled_Services (sheet 1)
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4.5.6.2 Handling of gsmSCF initiated calls in the VLR
Handling of gsmSCF initiated callsin the VLR involves the following process and procedures:

- Process CAMEL_ICA_VLR.
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Process CAMEL_ICA_VLR

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

/* A process in the VLR to handle'*,
1a gsmSCF initiated call set-up. */
|

Ye

Send Info
for ICA

1(2)

[* Signals to/from the left
are to/from the MSC */

s IC non-C all"
provi by CF?

"~ 70G_CUG_Check uses MO

| CUG Call Authorisation
;Function in VLR, specified in a
itable in 3GPP TS 23.085. For

1 this call to OG_CUG_Check,
'VLR shall use the column
rindicated by "No CUG Info",
runder the header "Information
provided by calling user".

|
o - _____

For the current process, procedure
Get_LI_Subscription_Info_ MO_VLR
shall not perform the COLP check for
the call.

Get_LI_
Subscription_|
nfo MO VLR

| | Send Info for ICA
negative response

Figure 4.95-1: Process CAMEL_ICA_VLR (sheet 1)
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Process CAMEL_ICA VLR 2(2)
i;*iﬂj pi)rioéésisiir; Ei{ei\ill:l'\; tioir;ainidliewg Y /* Signals to/from the left

1a gsmSCF initiated call set-up. */ are to/from the MSC */

| |

No

D-CSl present
and/or N-CSI available received?

Complete Call

Wait_for_

SIFICA_2
\
Send Info
for ICA
Abort
,,,,,,,,,,,,,,, 5
|
See 3GPP TS 23.018 - - - - -||Check_OG_ Idle
! Barring
Yes
Complete || Send Info for ICA
Call negative response
Idle

Figure 4.95-2: Process CAMEL_ICA_VLR (sheet 2)
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4.5.7 Handling of mobile calls in the gsmSSF
Handling of mobile calls in the gsmSSF involves the following processes and procedures:
- Process CS_gsmSSF;
- Procedures and process Check_Criteria;
- Procedure Connect_To_Resource;
- Procedure Handle AC;
- Procedure Handle ACR,;
- Procedure Handle CIR;
- Procedure Handle_CIR _leg;
- Procedure Complete FCI_record,;
- Procedure Complete al_FCI_records;
- Procedure Handle SCI;
- Process CSA_gsmSSF,;
- Procedure Handle_O_Answer;
- Procedure Handle T_Answer.
The detailed error handling for the process CS_gsmSSF and the associated proceduresis specified in 3GPP
TS29.078 ([36]).
45.7.1 Call duration control

457.1.1 Information flow for call duration control

The following diagram shows the handling of the different timers that are used in the process CS_gsmSSF and in the
procedures Handle_AC, Handle_ ACR, Handle_CIR. Timers Tssf, Tcp, Tsw, Tw and DELTA are defined in the process
CS_gsmSSF.
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O acuepy | OSTSSFMSC uSC/Te
L i | o
b ETC/CTR N | Lo
| | 2T | ANSWER | |
| | : sw < i !
I | I I !
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: | | Tepl| | | :
|
I | ‘ I I :
L ACR ! | Lo
: h | Delta : : :
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I | ~ I I !
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po! RRBCSM N \ b
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b > | P
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Figure 4.96: Information flow for call control duration

The following diagram shows an example of the handling of call duration control for CPH configurations.
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CSE smSSF/MSC
CSA CS1
AC(Tcp1)
CON
ANM
Tcp1'
SL(legld=2, CSld=2) Expleg P
P CS2
P ACR(Tcp1'legActive=F) Ve ExpLegAck
SL ReturnResult -t
-t EXpLegAck
CTRWA/PAC >
CTRWA/PA
>
PAC-Result
-
SRR
-
DFCWA ~
DFCWA >
ML(legld=2)
- I pLeﬁ
<_ImpLegAck
Start
: ML ReturnResult Imp Lqe‘JAC(e_Delta
Delta-
AC(Tcp2)/CUE N B
Tcp2 - Delta
B ACR(Tcp2)

Figure 4.96a: Information flow for call control duration in CPH configurations
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457.1.2 Audible indicators for call duration control

The gsmSCF may instruct the gsmSSF to play either a fixed sequence of tones or a variable sequence of tones with the
Apply Charging information flow. The gsmSCF may also instruct the gsmSSF to play a variable sequence of tones with
the Play Tone information flow.

For the case of the fixed sequence of tones, the gsmSSF shall play a single sequence of three tones. The duration of
each of the tones shall be 200 milliseconds with an intertone interval of 200 milliseconds. This shall be played

30 seconds before the end of a call period. For the case of a variable sequence of tones, or aburst list, the gsmSCF shall
indicate the number of tones per burst, the number of bursts to be played, the tone duration, interval between the tones
and the interval between the bursts. In addition, the gsmSCF shall indicate in the Apply Charging information flow, the
warning time before call period expiry at which the playing of the burst list shall start. Figure 4.97 provides a graphical
representation of the variable burst list in the case where there are three tones per burst and three burstsin the burst list.
The Warning Period in figure 4.97 appliesto the Apply Charging information flow only.

End of
call
e e e e e e e period
Tone Tone Tone Tone Tone Tone Tone Tone
Duration : Durati i Duration Duration i Duration ; i Duration Duration | i Duration i Duration
d nd b »d [ d pd—bd ndbd »d bd pd—bd nd_bd »
Tone Tone Tone Tone Tone Tone
Interval Interval Interval Interval Interval Interval
> » > |-
- > - L
oY Burst N Burst oY
Burst Burst Burst
Interval Interval /
Burst List
Warning Period
> »
al Ll

Figure 4.97: Representation of burst list

45.7.2 The gsmSCF control of e-values

45.7.2.1 Procedure Handle_ SCI

There are independent Tariff Switch Timers for the control of the call duration Tsw(pty) and for the gsmSCF control of
e-values Tsw(SCI). The gsmSCF control of e-valuesis viathe Send Charging Information information flow.

The following terminology has been used for e-parameters:

- Applicableand in use. The set of e-parametersis currently applicable in the MSC and the set has been sent to the
MS.

- Applicable but waiting. The set of e-parametersis currently applicable in the MSC but the set has not yet been
sent to the MS.

- Applicable but not in use. The set of e-parametersis currently applicable in the MSC but it cannot be sent to the
MS, e.g. because the Advice of Charge supplementary service is not subscribed.

- Stored. The set of e-parametersis not yet applicable. The stored set of e-parameters becomes applicable when a
tariff switch occurs.

The table below defines the actions of the Procedure Handle_SCI.
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Primary dialogue (note 1) Secondary
received Tsw(SCI) no active call / SRF connection active call / SRF connection dialogue
and set of Tsw(SCI) not Tsw(SCI) Tsw(SCI) not Tsw(SCI) (note 2, 8)
e-parameters in the | running and no running and running and no running and
SCl information e-parameters e-parameters e-parameters e-parameters
flow stored stored stored stored
1 set send 1st set to stop Tsw(SCl); send 1st set to stop Tsw(SCl); | send 1stsetto
MSC discard stored set; MSC discard stored MSC
Tsw(SCI) i
not received send 1st set to set;
MSC send 1st set to
MSC
Tsw(SCI) 2 sets error error error error error
not received
1 set error error store 1st set; stop Tsw(SCl); error
start Tsw(SCl) discard stored
Tsw(SCI) set;
received store 1st set;
start new
Tsw(SCI)
Tsw(SClI) 2 sets | send 1st setto stop Tsw(SCl); error error send 1st set to
received MSC, discard stored set; MSC;
store 2nd set; send 1st set to store 2nd set;
start Tsw(SCl) MSC; start Tsw(SCl)
store 2nd set;
start new
Tsw(SClI)
NOTE 1: Primary dialogue: The primary dialogue is initiated due to TDP Collected_Info, TDP Analysed_Information, or

TDP Route_Select_Failure, TDP Terminating_Attempt_Authorised, TDP T_Busy or TDP T_No_Answer. A
dialogue initiated due to TDP Analysed_Information is only the primary dialogue, if there is no ongoing
dialogue due to TDP Collected_Info.

NOTE 2:
NOTE 3:

Secondary dialogue: The secondary dialogue is initiated due to TDP Analysed_Information.
The condition "active call / SRF connection" is true if there is at least one active leg in this call (CSA) or if an

SRF is connected to a Call Segment in this CSA. Incoming legs are active after an answer is sent and before
the leg begins to release. Outgoing legs are active after an answer is received and before the leg is begins to

release.
NOTE 4:

MSC, if e-parameters are applicable in the MSC.

NOTE 5:

e-parameters to the MS in a Connect message or in a Facility message.

NOTE 6:

If the gsmSSF sends a set of e-parameters to the MSC this will overwrite the current set of e-parameters in the
The MSC shall store the received e-parameters to be sent subsequently to the MS. The MSC shall send these

Secondary dialogue gsmSCF can only give e-parameter(s)/Tsw(SCI) when they have not previously been

provided by the primary dialogue gsmSCF. After secondary dialogue gsmSCF gives e-parameter(s) /
Tsw(SCI), Primary dialogue gsmSCF shall not give further on-line charging instructions (i.e. Send Charging

Information).

For D-CSI, this is ensured by service subscription restriction by a home network operator. For N-CSl, this is
ensured by a roaming agreement between the home network operator and the visited network operator or is
only applicable within a home network.

NOTE 7:

When a gsmSCF relationship is closed then the stored e-parameters given by that dialogue are discarded. Any

Tariff Switch timer (Tsw(SCl)) is also stopped when the gsmSCEF relationship is closed. If the gsmSCF has
given any e-parameters which are not stored but which are applicable (regardless of whether they are
applicable and in use, applicable but waiting, or applicable but not in use) when the gsmSCF relationship is
closed, those e-parameters are also valid after the gsmSCF relationship is closed. If any subsequent CAP
dialogues give e-parameters those new e-parameters shall overwrite the applicable e-parameters given by the
preceding CAP dialogues.

NOTE 8:
NOTE 9:

The secondary dialogue is not applicable to VT calls.
Service Logic designers shall take care when using SCI in both primary dialogue and secondary dialogue, if

these dialogues use different versions of CAMEL. In such a case it is e.g. possible that a Tariff Switch timer
(Tsw(SCl)) information received in the primary dialogue is overwritten by a Tariff Switch timer (Tsw(SCl))
information received in the secondary dialogue.

45.7.2.2

Process Tsw_For_SCI

The process Tsw_For_SCI exists per call. That isthereis one process instance per CSA. The Tariff Switch Timers for

the gsmSCF control of e-values Tsw(SCl).
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Process Tsw_For_SCI 1(2)

/* Signals to/from the left are to/from the MSC of the leg

concerned (the CAMEL subscriber); signals to/from the right
7777777777 are to/from the process CS_gsmSSF of the leg concerned
(the CAMEL subscriber. */

/* Timers used in the Tsw_For_CSI process: k

Tsw(SCI): Timer for tariff switch for the gsmSCF controlled e-values.
At the expiration of this timer, a new tariff for the gsmSCF controlled e-values shall be started

The CS_gsmSSF related to leg of the CAMEL subscriber is setting the timer Tsw(SCI)
in the procedure Handle_SCI).

The timer Tsw(SCl) is stopped on release of the leg of the CAMEL subscriber or
when the relationship to the gsmSCF is closed.

*

Set Timer

Start
Tsw(SClI)

Figure 4.98-1: Process Tsw_For_SCI (sheet 1)
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Process Tsw_For_SCI 2(2)

R /* Signals to/from the left are to/from the MSC of the leg
| concerned (the CAMEL subscriber); signals toffrom the right
! are to/from the process CS_gsmSSF of the leg concerned
(the CAMEL subscriber. */

Running

,,,,,,,,, 5 [ [

|
Internal E- Tsw(SC) Stop Timer Set Timer

! |expired

e
Restat | _ |, -
Tom(SCl) | with received value

,,,,,,,,,,,,,,,, R
No stored e-parameters, _ | .
exist after this setting ' Running
- T 1
This provokes the MSC | Send e
to send e-parameters to, Parameters
the CAMEL subscriber. |

.

Figure 4.98-2: Process Tsw_For_SCI (sheet 2)
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45.7.3 Behaviour of the gsmSSF in the process CS_gsmSSF

The following paragraphs give details on the behaviour of the gsmSSF in the process CS_gsmSSF.

45731 Actions of the gsmSSF on receipt of CAP_Request_Report BCSM_Event (in the
state Waiting_For_Instructions)

The process CS_gsmSSF arms the requested EDP, if the arming rules are fulfilled and returnsto the state
Waiting_For_Instructions.

The gsmSCF may request EDPs for any one or more of Answer, Busy, No Answer, Abandon, Route Select Failure and
Disconnect event for a party in the call.

45.7.3.2 Actions of the gsmSSF on receipt of CAP_Continue (in the state
Waiting_For_Instructions)

An Int_Continue signa is sent to instruct the GMSC or M SC to continue the call set-up with the origina call
parameters.

4.5.7.3.3 Actions of the gsmSSF on receipt of CAP_Release_Call (in the state Monitoring)

When a control relationship exists between the gsmSCF and gsmSSF (at |east one EDP-R is armed), the gsmSCF may
spontaneously instruct the gsmSSF to release the call at any time using the Release Call information flow. The Release
Call information flow shall not be sent from the gsmSCF if only monitor relationship exists between the gsmSSF and
the gsmSCF.

45734 Actions of the gsmSSF on receipt of Int. DP_T _Busy or Int. DP_T_No_Answer
including the parameter Call Forwarded (in the state Monitoring)

If the handling of Int_ DP_T_Busy signa or Int_ DP_T_No_Answer signal including the parameter Call Forwarded
leads to the gsmSSF sending a CAP_Event Report BCSM to the gsmSCF, the gsmSSF shall include the parameter Call
Forwarded in the Event Specific Information BCSM.

45.7.4 Outstanding Request Counter and Rules for CAMEL

In the following the rules on handling of the 'outstanding requests' variablesin the process CS_gsmSSF are given. They
are storing the number of required resumptions.

1) There shall be one outstanding requests variable ORC_Leg (legID) per leg to handle TDP-R and EDP-R reports
and ICA.

2) Inaddition there shall be one outstanding requests variable ORC_CS (CSID) per call segment to handle the CPH
IFs.

3) A leg will only be resumed if the ORC_Leg (legID) variable for this leg and the ORC_CS (CSID) for the call
segment containing the leg are 0.

4) Eventsthat cause the suspension of the call processing are signalling events armed as TDP-Rs or EDP-Rs, or the
processing of a CPH |F (Disconnect Leg, Split Leg or Move Leg) or Initiate Call Attempt sent by the gsmSCF.

a) For TDP-R or EDP-R events the number of required resumptions relative to the associated leg will be
incremented by 1. For TDP-R, the associated leg is always leg 2.

b) For CPH IFsthe number of required resumptions per call segment will be set to oneiif it is still 0. Otherwise
the number of resumptions remains unchanged. For Split Leg the number of required resumptions for each of
the source call segment and the target call segment will be set to oneiif it isstill 0

¢) For ICA the number of required resumptions relative to the associated leg will be set to 1.

5) Inaddition the CS_gsmSSF stores information about the events (DP with the associated leg, CPH) that require
resumption and keep track of the order of events for TDP-Rs and EDP-Rs for each leg . The order of
resumptions for aleg shall be the order in which the suspension events occured for that leg.
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6) For DP event resumption Continue with Argument with leglD or Continue are valid. If not otherwise stated
below, for each received resumption the number of required resumption for that leg will be decremented by 1 if
it was avalid resumption for the event that has to be handled first. Decrementing of the outstanding requests
variables does not go below 0.

7) For CPH resumption Continue with Argument with CSID is valid. On receipt of the resumption the number of
required resumptions for that call segment will be set to 0.

8) For ICA resumption Continue with Argument with Legld isvalid. On receipt of the resumption the number of
required resumptions for that Leg will be set to O.

9) If Continue with Argument with neither LeglD nor CSID is received, then the number of resumptions required
for the leg that was reported will be decremented by 1. If reporting is performed on more than one leg, then the
related leg will be selected following the sequence of the reporting.

10) If Continue is received, then the number of resumptions required for the leg that was reported will be
decremented by 1. If reporting is performed on more than one leg, then the related leg will be selected following
the sequence of the reporting.

11) The processing of a Connect with a LeglD causes the number of required resumptions for that leg to be
decremented by 1. The processing of a Connect without a LeglD causes the number of resumptions for the
LeglD =2to besetto 0.

12) The processing of Tssf expiry and of TC Abort causes the number of resumptions required to be set to 0 and the
call processing to be resumed. All stored resumption events are discarded.

13) On receipt of a Disconnect Leg the number of resumptions required for the corresponding leg is set to 0.

14)If Release Call is used, nothing needs to be resumed.

45.7.5 Process CS_gsmSSF and procedures
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Process CS_gsmSSF 1(63)

I o
|
|

/* Invocation of CS_gsmSSF */‘,;

/* Timers used in the CS_gsmSSF process: k
Tssf: Application timer in the ssf.

The following timers are applicable for call legs as well as for the connected SRF (srf ID).
That is 'pty' may be a leg ID or an srf ID.
Tcp(pty): Timer for call period.
This timer measures the duration of a call period.
Tsw(pty): Timer for tariff switch.
At the expiration of this timer, a new tariff shall be started.
Tw(pty): Warning timer.
At the expiration of this timer, a warning tone shall be played to the CAMEL subscriber.
For the New Call case (NC-call) the first party created shall receive the tone.
DELTA(pty): time, measured in the CS_gsmSSF, elapsed
(i) between the time an ApplyChargingReport operation is sent to the gsmSCF and the time an
ApplyCharging operation is received from the gsmSCF for that pty. Or
(i) between the precautionary start of DELTA measurement and the time an ApplyCharging operation
is received from the gsmSCF for that pty.

Tced(pty): Control of call duration timer.
This timer supervises if after sending of ACR a new AC is received for that pty.
Tcced has a value range of 1 to 20 seconds.

Ranges for the default values for Tssf.
- non user interaction Tssf timer value: 1 second to 20 seconds
- user interaction Tssf timer value: 1 minute to 30 minutes
&l

Figure 4.99-1: Process CS_gsmSSF (sheet 1)
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Process CS_gsmSSF 2(63)

I o
|
|

/* Invocation of CS_gsmSSF */‘,;

/* Decision box definitions (1) N\

‘armed TDPs for this CSI?'
It is questioned whether or not the ongoing call can encounter further TDPs which are
indicated in the current CSI.

'Call to be released?'

It is checked whether or not the part of the call that is controlled by this CS_gsmSSF process instance
will be released immediately after CS_gsmSSF has responded; i.e. this part of the call will not send
any signals further on to the CS_gsmSSF.

*/

[* Decision box definitions (2)
The following decisions are used by procedures in CCF,

'gsmSSF invoked?'
Is the CS_gsmSSF process in any state other than Idle?
*/

/ N

Note to the task box "Perform implicit disarming of DPs";

If DP O_Change_Of_Position and/or DP T_Change_Of_Position are disarmed by this task, then
the CS_gsmSSF sends

Int_Invoke_O_Change_Of_Position_MSC to the CAMEL_O_CHANGE_OF_POSITION_MSC and/g
Int_Invoke_T_Change_Of_Position_MSC to the CAMEL_T_CHANGE_OF_POSITION_MSC

with the parameter "Transparent, respectively.

*/

=

/* Information per each leg: k

The following information is present for each leg:

- The timers applicable per leg: Tcp(pty), Tsw(pty), Tw(pty), DELTA(pty) and Tccd(pty).
- AC(pty) pending

- ACR(pty) sent

- Call Information Request (leglD)

- Logical call record for FCI (legID)

- ORC_Leg (legID)

If a leg is split or moved into another call segment, then also the following information for this leg shall be moved
together with this leg:

- Call Information Request (legID)
- Logical call record fpr FCI (legID)
- ORC_Leg (legID)
*/

Figure 4.99-2: Process CS_gsmSSF (sheet 2)
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3(62)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

a8

Idle

OQRC_CS (CSID) :=

0

ae )

\ \ [ [ \

Int_Invoke Int_Invoke Int_Invoke Int_Invoke Int_Invoke Int_Invoke
gsmSSF gsmSSF gsmSSF gsmSSF gsmSSF gsmSSF
(0-CSh (T-CSD (VT-CSD (D-CSD (N-CSD
\ ‘ 7 \ \r’ 7 \ \‘ 7 \ \/ 7 \ \/ 7

| The received CSI states

Arm DP | whether DP Collected_Info
tor DP Analysed_Information

Invoked

Wait_For_
_Request

Int_gsmSSF tor DP T_No_Answer

| or DP Route_Select_Failure
{or DP T_Busy

or DP Terminating_Attempt_
| Authorised shall be armed
ras TDP.

Figure 4.99-3: Process CS_gsmSSF (sheet 3)
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Process CS_gsmSSF 4(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

Int_O_Exception,
Int_T_Exception

Int_Invoke
gsSmSSF

Int_gsmSSF\

Int_Continue Invoked

Wait_For_
Idle ICA Or_

- Import_Leg.
Int_DP_O_Answer,
Int_DP_T_Answer,
Int_DP_Analysed_lInfo,
Int_DP_O_Term_Seized,
Int_DP_Call_Accepted,
Int_DP_O_MidCall,
Int_ DP_T_MidCall,
Int_ DP_O_Change_Of_Position,
Int. DP_T_Change_Of_Position,
Int_DP_O_Bearer_Change,
Int_DP_T_Bearer_Change

Figure 4.99-4: Process CS_gsmSSF (sheet 4)
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Process CS_gsmSSF 5(63)

/* Invocation of CS_gsmSSF *f‘; /* Signals to/from the left are to/from the MSC;
| signals to/from the right are to/from the process

CSA_gsmSSF unless otherwise marked. */

Int_DP_Route_Select_Failure,

, Int_DP_T_Busy,
Wait_For_ Int_DP_T_No_Answer
_Request

|
Int_DP_
_Analysed_
Informatio
Check_Criteria]|
Unsuccessful . :
Yes Triggering
to trur@na{% call?
Yes
No
Check_Criterial| Cj\e(;lgFCTriotecriak,
Check_Criterial| gheck_Criterial| i L P_Analysed
_for_TOC Dollected_Infd ormation)
(DP_Caollectedl]
Information
e_Digits
. Int_Collec
ore_Digit Pass Information
ELSE
Int_Collect_ . .
Information Int_Continue Int_Continue
(Nymber_bf Digits) Check_Gap_ Wait_For_ Check_Gap_
_Criteria _Request _Criteria
Idle
ed TD No R ()
for-this C ?
Yes

Wait_For_
_Request

Any other CAMEL dialogue active
for the current leg OR more than one
outgoing leg within this leg ?

No
Idle

Figure 4.99-5: Process CS_gsmSSF (sheet 5)

O
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Process CS_gsmSSF 6(62)

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

/* Invocation of CS_gsmSSF */ ' Y /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process|
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Wait_For_

_Request

Int_DP_

— Int_T_Exception,
_Terminating_ A P

Int_O_Exception

_Althorized

Int_DP_O_Answer,
_Atem Int_DP_T_Answer,
_Authorized_ Int_DP_O_Term_Seized,

o
armed? _ _ Int_DP_Call_Accepted,
Int_Continue Int_Continue Int DP O MidCall
Yes Int_DP_T_MidCall,

Int_DP_O_Bearer_Change,
Int_DP_T_Bearer_Change

Check_Gap_| Wait_For_ Idle
_Criteria _Request
- No
P

Yes

Figure 4.99-6: Process CS_gsmSSF (sheet 6)
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Process CS_gsmSSF 7(62)
/; Inivgtizz;tiiohio} 7(2787_;];615:‘3; ;/TL Y * Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process
L CSA_gsmSSF unless otherwise marked. */

-
|
|

'Set Tssf to default 'Set Tssf to default Yes
non user interaction non user interaction
Tssf timer interval Tssf timer interval
and restart Tssf' and restart Tssf' No
Apply Gap
L L treatment
Application_ Application_ if present
Begin Begin '
Set Control Set Control Int_Continpie Int_ReleaseCall
Relationship Relationship

Int_InitialDP

Int_InitialDP

Waiting_for_
_Instructions_|
or D

Wait_For_
( _Request ) ( el )

Gap treatment depends on
the info received in the

Call Gap message (i.e.
tone/announce, cause, etc.)

Waiting_for_
_Instructions

Oustanding Call Information Report := 0
~|For all new legs, i.e. legl and leg2:
ACR(legID) sent := false
AC(leglID) pending := false
For the leg on which the TDP occurs
ORC_Leg (leglD) :=1
For all other legs of the CS
ORC_Leg (leglD) :=0

Default Call Handling = | |
Continue Call?

Figure 4.99-7: Process CS_gsmSSF (sheet 7)
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Process CS_gsmSSF 8(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

Wait_For_
@ “

Int_DP_O_Abandon,
Int_DP_T_Abandon,
Int_DP_O_No_Answer,
Int_DP_O_Busy
Number of legs in this CS ELSE Int_BP_O_Abandon,
(including leg being released) Int_ DP_T_Abandon, =
Int_DP_Route_Select_Failure,
2 Int_DP_O_No_Answer,
Int_DP_T_No_Answer,
7777777777777 4 Int_DP_O_Busy,
To MSC process of | _ Int_Release Int_DP_T_Busy
remaining leg ! Call

To MSC process of | _
leg being released

Int_Continue

.

Figure 4.99-8: Process CS_gsmSSF (sheet 8)
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Process CS_gsmSSF 9(62)

T
|
|

/* Invocation of CS_gsmSSF */T)ﬁ /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Idle,
Wait_For_Request

Int. DP_O | Int_ DP_T |

_Disconnect _Disconnect

[*1eglD */ [*1eglD */

No CS contains only two legs
(before DP Disconnect)
and each leg has its own
Yes MSC process?
Int_ReIeas% to MSC for remaining leg
Int_Continue to MSC for leg being released

-

Figure 4.99-9: Process CS_gsmSSF (sheet 9)
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Process CS_gsmSSF 10(62)

;r/* Invocation of CS_gsmSSF */T)ﬁ /* Signals to/from the left are to/from the MSC,;
| | unless otherwise marked. */

Waiting_For_Instructions, Idle,
Monitoring Wait_For_Request

Criteria_Request

Int_MidCall_
Criteria ac

Figure 4.99-10: Process CS_gsmSSF (sheet 10)
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Process CS_gsmSSF 11(62)
;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process|
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Wait_For_

Int_Import
Leg

Int_Import | Int_Initiate

Call Attem

For the new leg:

| ACR(leglD) sent ;= false
AC(legID) pending := false
ORC_Leg(legID) :=1

N For the CSID
Waiting_For_ ORC_CS(CSID) :=0
ICA_Ack Oustanding Call Information Report = 0

Int_Initiate
Call Attem

Int_Import_
Leg_ack

pdateSignalli
(for the curre

Call Segment

pt

—

Int_Initiate
Call Attempt

7

to all legs in the | _

call segment

Set Tssf to default
non-user interaction
Tssf timer value and

restart Tssf

ORC_CS (CSID)

=1 Waiting_For
‘ _Instructions

et Tssf to default
non-user interaction
Tssf timer value and
restart Tssf

Waiting_For_
Instructions

n

Figure 4.99-11: Process CS_gsmSSF (sheet 11)
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Process CS_gsmSSF

/* Invocation of CS_gsmSSF */T)ﬁ

-
|
|

12(62)

/* Signals to/from the left are to/from the MSC,;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Waiting_for_
_Instructions

| Answer

Handle O
Answer (legID

Answer

Handle_T_
Answer (leglD

N|

No

/\
4 adateSignaIIier

for the curen
Call Segment)

Perform implicit
sarming of DPs.

[}

No

Int_Event_

Disarm this DP
Perform implicit
sarming of DP

o

Int_Event_
_Report_BC
(Interrupte:

Disarm this DP
Perform implicit
disarming of DPs.

ORC_Leg (legID)|:=
ORC_Leg (legID)|+1

non user interaction
Tssf timer value and
restart Tssf

Set Tssf to defajdt

Waiting_For_
_Instructions

Figure 4.99-12: Process CS_gsmSSF (sheet 12)
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Process CS_gsmSSF 13(62)
;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Waiting_For_
_Instructions

Int_DP_ Int_ DP_O |
Call_Accepted Term_Seized

DP T_Change_Of_Position is armed AND
the process CAMEL_T_CHANGE_OF_POSITIN_MSC is

in the "Waiting_For_Radio_Connection_Established" state? No

Int_Contin

Int_Leg stat
report (alerting)

c

g
for the curre

Call Segment

bdateSignall :-1:

7

Int_Event_
_Report_BC
(Interrypted

Perform implicit Disarm this DP Disarm this DP
; Perform implicit Perform implicit
djsarming of DPs. disarming of DPs. disarming of DPs.

ORC _Leg (leglD)|:=
ORC _Leg (leglD)|+1

Set Tssf to default
non user interaction
Tssf ti nd

|cot Tssf

Waiting_For_
_Instructions

Figure 4.99-13: Process CS_gsmSSF (sheet 13)
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Process CS_gsmSSF 14(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Waiting_For_

_Instructions

This signal will only be . Int DP O MidCall,
received fromthe MSC 77777 " lint DP"T MidCall
if the DP is armed for the leg - - =

and the triggering criteria are met.

Int_Event_
‘ Report_BCS
ontinue) (Interrypte:
Disarm this DP

. . ORC _Leg (legID)|:=
Disarm this DP ORC_Leg (legID) +1

Set Tssf to default
non user interaction
Tssf timer value and

restart Tssf
\

Int_Cancel_
MidCall

Waiting_For_
Instructions

Figure 4.99-14: Process CS_gsmSSF (sheet 14)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 349 ETSI TS 123 078 V14.0.0 (2017-04)

Process CS_gsmSSF 15(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process

|
! CSA_gsmSSF unless otherwise marked. */

Waiting_for_
_Instructions

Int_Call_

Information Int_Cancel< (All)

Int_Apply
Charging

Handle_AC ugeec'; -tI;?nSé tiﬁt?r?}al Disarm all
(Pty) and restart Tss EDPs
Set Tssf to last
used time interval store request c?:;c?rlt:“
and restart Tss

-

Set Tssfto last 1 The following timers
used time interval™ ~ shall be stopped:
( and rm}arr Tssf | Tcp, Tsw, Tw, Tdelta, Tced.

Waiting_For_ Outstanding Call Information Report:=
_Instructions Outstanding Call Information Report +1

Figure 4.99-15: Process CS_gsmSSF (sheet 15)
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Process CS_gsmSSF

/* Invocation of CS_gsmSSF */i*,

Waiting_for_
_Instructions

16(60)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

No

Resource

Stop Tssf

Connect_To |
Resource

LegActive
:= FALSE

<Int_Connect <Int_Continue fail
in DP_Listi(Connect in WFI) Start Tcp Handle_ACR| .
(srfID) (srfID)
l(::glmpzleg)era If LegID is not included,
N oalD) then Leg?2 is assumes
eglD No
} clu@?/ |
Yes ORC_Leg (legily). .iFor the LegID2 of the
=0 single Call Segment
error to the
ORIC_Leg (legID)| := CF
OR[C_Leg (leglD)}|- 1 -
k

‘Wajting_FOr’ ‘Waiting For ’
_End_Of_ A Instructions

DP_List (Connect in WFI) = (
DP_O_No_answer of LegID,
DP_T_No_answer of LegID,
DP_O_Busy of LegID,
DP_T_Busy of LegID,

Waiting_For_|
_Instructions

DP_Route_Select_Failure of LegID,
DP_O_Disconnect of LegID,
DP_T_Disconnect of LeglD

Figure 4.99-16: Process CS_gsmSSF (sheet 16)
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Process CS_gsmSSF 17(60)
/* Invocation of CS_gsmSSF */ /* Signals to/from the left are to/from the MSC; ﬁ
signals to/from the right are to/from the process
i CSA_gsmSSF unless otherwise marked. */
Waiting_for_
_Instructions DP_List (Continue in WFI 1) = ([\

DP_O_No_answer,
DP_T_No_answer,
DP_O_Busy,

DP_T_Busy,
DP_Route_Select_Failure,
DP_O_Disconnect not of leg 1,
DP_T_Disconnect not of leg 1

Stop Tssf )

DP_List (Continue in WFI 2) = (1\

in DP_List DP_O_Disconnect of legl
(Continue in WFI 1) ived DP_T_Disconnect of legl BE—?—QS;?(?S:
e t@P/ y ~
. . ELSE
in DP_List

Int_Leg_Stays (Contiue in WFI2) fint_Leg_Statys

Complete_ Int_Leg_Staws Complete_
FCI_record Report (dis¢onnect)|| FC1_record
(not leg1) — (egl)

Yes
Handle_CIR |
leg(legl)
' X
See section i | ORC_Leg (legID) :=
4.5.7.4 ORC_Leg (leglD) - 1

for all legiDs of ; (ORC
the current 7T
Call Segment (ORC_C

Int_Contin

_Instructions

(Waiting_For_) for legID

Figure 4.99-17: Process CS_gsmSSF (sheet 17)
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Process CS_gsmSSF 18(63)

/* Invocation of CS_gsmSSF */3*, Waiting_for /* Signals to/from the left are to/from the MSC;
H Instructions signals to/from the right are to/from the process
— CSA_gsmSSF unless otherwise marked. */

DP_List (ContinueWithArgumentB
in WFI 1) = (

or nothing) DP_Route_Select_Failure,
DP_O_Busy,

DP_T_Busy,

Stop Tssf DP_O_No_Answer,
DP_T_No_Answer,
DP_O_Disconnect,
DP_T_Disconnect,
DP_O_Abandon,
DP_T_Abandon

Int_Continue_With_Argument )

contains LegID or CSID?
CSID @ LeglD @

See section §{ QRC_Leg(legID)|:=

45.7.4 ORC Leg(legiD) | 1
17

Y

Yes

et Tssftolas} gee section | _RC_Leg (legll)

used time inter fa' 4.5.7.4 Z'QRC_Leg(legID) -1

Waiting_For_|
_Instructions

to MSC process: Int__Continue_
for leglD With_

:A gument

legiD
other DP or suspended sin

due to CPH nDP_List _
(ContinueWithArgument in WFI 1)

Int_Leg_Stays
_Report (dis€onnect)

Figure 4.99-18: Process CS_gsmSSF (sheet 18)
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Process CS_gsmSSF 19(63)
/* Invocation of CS_gsmSSF */ /* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Yes

[

Bet Tssf to las

used time interval
QRC_CS (CSID) ORC_Leg (legID) :=
=0 ORC_Leg (leglD) - 1
Waiting_For_|
_Instructions
Int_Contin for this leglD
i"tand for the CS
To all MSC processes of this legID

“twithin this Call Segment ER et e
for which H

ORC Leg (legiD)= 0. (ORC LeqlegiD)=.0) AND

No further legs

Repeat for all Yes No
legIDs in this CSID

to MSC process:

for leglD i »
\ .................................. Tee
other DP or no DP - \Waiting_For )
_Instructions
Bnt
(ConfinueWithArgument in WFI 1)
pCt)

DP_List (ContinueWithArgument B
onnect)| in WFI 1) = ( _
DP_Route_Select_Failure,
DP_O_Busy,

DP_T_Busy,

DP_O_No_Answer,
DP_T_No_Answer,
DP_QO_Disconnect,
DP_T_Disconnect,
DP_O_Abandon,

............................... Waiting_For_ )DP_T_Abandon
for all legID _Instructions O
4

“iin the CS and
fi

Figure 4.99-19: Process CS_gsmSSF (sheet 19)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 354 ETSI TS 123 078 V14.0.0 (2017-04)

Process CS_gsmSSF 20(62)
;r/* Invocation of CS_gsmSSF */T)ﬁ /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process
L CSA_gsmSSF unless otherwise marked. */

No

AnyTre
ed
repo ing?

Yes

'Set Monitor Application_
Relationship’ End

o]

Complete_all ||
FCI_records

Monitoring < ngasg; > < Idle >

Figure 4.99-20: Process CS_gsmSSF (sheet 20)
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Process CS_gsmSSF 21(62)

-
|
|

/* Invocation of CS_gsmSSF */T)ﬁ /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process
L CSA_gsmSSF unless otherwise marked. */

—

Set Tssf to use|

: ] SCTL .
Interaction timer To all MSC processes

associated with this
call segment

l
Int_Establi L lint A
— =S O] _Apply_
Temporary J»Charging_R port
For any pending AC
Handle_CIR
\ | ‘
Int_Temporar N
Coﬁnect?on_ Y- Int_TC_Released >Int_ ETC_Failed "lggplrggeo—rg!——
Established -
N|
/\
J|Handle_ACR Application_
(srfiD) End
Start ; Int_Release ___ _
Tep(srfiD) Error ETC failed Call T
|
l
Set Tssf to last |
No [ used time interval Stop Tssf }
and restart Tss |
Yes |
|
Start Waiting_For_ |
Tw(srflD) Instructions |
|
|
|
|
|
|
|
J

—

value and resta

Connection

Figure 4.99-21: Process CS_gsmSSF (sheet 21)
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Process CS_gsmSSF 21bis(63)

/* Invocation of CS_gsmSSF *{/\ /* Signals to/from the left are to/from the MSC;%

signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Monitoring
aiting_For_
Instructions

Int_DP_ Int_Collec]
Collected | Information |Informatio

Int_Collect_ Number_of_digits is set
Informatio based on the
arme9 (Nymber_of_digits )i DP_Collected_Information
ELSE leglD EDP arming.
EDP-R
Stop Tssf

Int_Event_ The service logic is assumed

_Report_BC3M QRC_Leg (legID) := 0 not to perform any call party handling
prior to collecting all digits.

Thus, CS or other leg counters do not

need any settings.

sarm this DP. o
— erform implicit Monitoring
Pﬁrform implicit)  disarming of DPS. I

vo

disarming of DPs.

n
d

non user interacti
Tssi.timer value al

restart|Tssf

Set Tssf to defauE

ORC_Leg (leglD) :=1

L

aiting_For_
Instructions

Monitoring

——

Figure 4.99-21A: Process CS_gsmSSF (sheet 21A)
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Process CS_gsmSSF 22(62)

/* Invocation of CS_gsmSSF */T)ﬁ /* Signals to/from the left are to/from the MSC,;
signals to/from the right are to/from the process
‘ ! CSA_gsmSSF unless otherwise marked. */

-
|
|

Set Tssf to last
sed time interval
nd restart Tss

c

O_Change_ T_Change_ O_MidCall,
Of_Position Of_Position T_MidCall
No
anspare
Yes
Int_Invoke Int_Invoke : :
— +~ — + Int_MidCall Int_MidCall
O_Change Of _ T_Change| Of _ Cancel |~ Crferila -
Pasition MSC Pasition MSC
(Manitor Mode) (Manitor Mode)
Error Arm EDP
Unexpected and/or
Data Value disarm EDP

/* Signal Int_Invoke_O_Change_Of_Position_MSC is sent
to the process CAMEL_O_Change_Of _Position_MSC;
Signal Int_Invoke_T_Change_Of_Position_MSC is sent
to the process CAMEL_T_Change_Of_Position_MSC. */

Waiting_For_
_Instructions

Figure 4.99-22: Process CS_gsmSSF (sheet 22)
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Process CS_gsmSSF

-
|
|

/* Invocation of CS_gsmSSF */T)ﬁ

23(62)

/* Signals to/from the left are to/from the MSC,;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Waiting_for_

_Instructions

Int_T_Exce
Int_O_Exc

777777777777777 Int_Apply_
JCharging_R port
For any pending AC

Handle_CIR

Complete_all ||
FCI_records

Abort

Stop Tssf

Idle

2ption,
eption

Int_Error

Complete_all ||
FCI_records

Wait_For_
( _Request > < Idle )

Figure 4.99-23: Process CS_gsmSSF (sheet 23)
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Process CS_gsmSSF 24(62)

‘r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process

CSA_gsmSSF unless otherwise marked. */

Waiting_for_Instructions,
Waiting_for_Instructions_For_DS

Int_Reset_i(ner

Set Tssf to

Int_Reset_Timer

me interval an
restart Tssf

—

Figure 4.99-24: Process CS_gsmSSF (sheet 24)
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Process CS_gsmSSF 25(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

Int_DP_ Int_ DP_O |
Call_Accepted Term_Seized
DP T_Change_Of_Position is armed AND No
the process CAMEL_T_CHANGE_OF_POSITIN_MSC is
in the Waiting_For_Radio_Connection_Established" state?
Yes
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 5
|
To process CAMEL_T_CHANGE_OF_POSITION_MSC =~ -~ Int_Continue
|
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |

Int_Leg stat
report (alertjing)

UpdateSignalli
(for the currel

Call Segment

7

Figure 4.99-25: Process CS_gsmSSF (sheet 25)
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Process CS_gsmSSF 26(62)

/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
signals to/from the right are to/from the process

|
! CSA_gsmSSF unless otherwise marked. */

-
|
|

. Int_Event_
ontinue) Report_BC
(Interrypted

Perform implicit )Dis?rm this PP
disarming of DPS. fperform implicit Disarm this DP
disarming of DPs. L . T
% i Perform implicit

disarming of DPs.

Any remaining
armed EDPs or
outstanding report?

~

ORC_Leg (legld
=1

Int_Continue

- Set Tssf to default
non user interaction
Tssf timer value and

Application_
End

Complete_all || P
FCI record Monitoring

Waiting_For_
_Instructions

Int_Continue

Wait_For_
( _Request ) < Idle )

Figure 4.99-26: Process CS_gsmSSF (sheet 26)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 362 ETSI TS 123 078 V14.0.0 (2017-04)

Process CS_gsmSSF 27(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process
L CSA_gsmSSF unless otherwise marked. */

|Answer

Answer

Int_ DP_T |

Int_Leg_Status Int_Leg_Status
_Report (active) _Report (active)

Handle O Handle T
Answer (leglD Answer (leglD
\ N

%

adateSignaII:_T
I

c
«

for the curre
Call Segment)

Figure 4.99-27: Process CS_gsmSSF (sheet 27)
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Process CS_gsmSSF 28(62)
;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
| signals to/from the right are to/from the process
L CSA_gsmSSF unless otherwise marked. */

Perform implicit
dijsarming of DPs.

Int_Event_

Disarm this DP Int_Event_
Perform implicit _Report_BC
d Qarminrfg of DPs. (Interrypte

Disarm this DP
Derform implicit
sarming of DPs.

Any remaining armed
EDPs or F
outstanding report?

o

Application_ Int_Continlie (@ RC_I_.eg (legiD)

End =1

L Set Tssf to default
C lete_all o 1
Igrglp_feggsj 7] ( Monitoring > ¥SOEI user interact ch]r(;

restart Tssf

Waiting_For_

Int_Continue :
- _Instructions

Wait_For_
< _Request ) ( Idle >

Figure 4.99-28: Process CS_gsmSSF (sheet 28)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 364 ETSI TS 123 078 V14.0.0 (2017-04)

Process CS_gsmSSF 29(62)
/* Invocation of CS_gsmSSF */ o /* Signals to/from the left are to/from the MSC;
Monitoring signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Int_DP_O_No_Answer,
Int_DP_T_No_Answer,
Int_DP_QO_Busy,
Int_DP_T_Busy,
Int_DP_Route_Select_Failure

Handle_ACR
Handle_ACR
LegActive :=
FALSE Handle_CIR |
leg (leg2)

Int_Event_

Perform implici
_Report_BC

djsarming of DRs
Disarm this DR
Perform implici
No dEaLmLuf_aLD.Es.
Handle_CIR |
leg (leg2) dRC_Leg (leglh)
=1
Any remaining armed |
EDPs or
f Set Tssf to defaglt
r NL Yes outstanding report? noh user interactjon
Complete_all]| Tskf timer value and
| FCI_record Complete_ restarf Tssf
| FCI_record
(leg2)

Application_
End

Int_Continue

Int_Continue

Monitoring

Waiting_For_
_Instructions

Figure 4.99-29: Process CS_gsmSSF (sheet 29)
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Process CS_gsmSSF 29a(62)
I* Invocation of CS_gsmSSF */ i /* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Number of legs in this CS

2 (including leg being released)
To MSC process of Int Continbie Release 2 Continue 1
the leg being released : = both Legs releasing Legs
»‘«’andle_cm_le D e
(legID) To MSC process of ) .
| the leg being released : :
Complete_ . .
FCI_record b Int_Continfie b Int_Continpe
(leglD)

N To MSC process of & Int_Releage
last remaining leg Call
Monitoring

. Int_Leg_Stays,
For last remaining leg i Re?)on%d_is}ngct)

k
I

Handle_CIR

Complete_all||
| FCI_recordg

Application_
End

)

Figure 4.99-29a: Process CS_gsmSSF (sheet 29a)
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Process CS_gsmSSF 30(62)
;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC;

signals to/from the right are to/from the process
! CSA_gsmSSF unless otherwise marked. */

received from the MSC Int DP T MidCall
if the DP is armed for the leg - - =
and the triggering criteria are met. !

This signal will only be Lo Int_DP_O_MidCall,
|
|
|
|

Int_Event_
Report_BCS
(Interrypte

Disarm this DP

True

Int_Cancel _
MidCall

Disarm this DP

Q
=

Int_Cancel_
MidCall

RC_Leg (legiC
=1

Set Tssf to default
non user interaction
Tssf timer value and

restart Tssf

Any remaining armed EDPs,

or
outstanding report?

Application

In ntin
End t_Continue

\L Waiting_For_
Instructions
Monitoring —

Complete_all ||
FCI_record

Int_Continue

Wait_For_
Request

-

Figure 4.99-30: Process CS_gsmSSF (sheet 30)
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Process CS_gsmSSF 31(62)
;r/* Invocation of CS_gsmSSF */T)ﬁ /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process
L CSA_gsmSSF unless otherwise marked. */

Int_O_Exc
Int_T_Exce

eption,
2ption

1 ing

777777777777777 Apply_Chargi
Repo

For any pending AC

Handle_CIR

Complete_all ||
FCI_records

Abort

Idle

Figure 4.99-31: Process CS_gsmSSF (sheet 31)
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Process CS_gsmSSF 32(62)

;r/* Invocation of CS_gsmSSF */T)ﬁ /* Signals to/from the left are to/from the MSC,;
signals to/from the right are to/from the process

‘ ! CSA_gsmSSF unless otherwise marked. */

Int nt_ApRly_
— . arning_Tane
Apply_Charging (legID)
Handle_AC Int_Apply_
(pty) r Warning_Tone
( IP%;ID)

. } This provokes the MSC to play a tone.
_
Monitoring | See subclause 4.5.2.1.7.

Figure 4.99-32: Process CS_gsmSSF (sheet 32)
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Process CS_gsmSSF 33(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

Non-completed CAMEL

logical call record
Monitoring exists for this legiD?

Int_Cancel<(All)

Disarm all
EDPs

Cancel all
reports

Application_

Not present,
End

"Overwrite"

Complete_all Append free format Overwrite all CAMEL Create
ECI record 11 Jata to existing logical call record |CAMEL logical
= lagical call record data with this FCl data__call record
) Write FCI dat
Int_Continue in CAMEL logic
call record

Wait_For_ oo
( Idle > < " Request ) Monitoring

Figure 4.99-33: Process CS_gsmSSF (sheet 33)
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Process CS_gsmSSF 34(62)

‘/* Invocation of CS_gsmSSF */T\ /* Signals to/from the left are to/from the MSC,;
| \ signals to/from the right are to/from the process
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

. Handing of Int_Release_Call nt_Send_
| 1S Iortlly srr)]ecmed in a control Charging_Ihformation
relationship

wThe gsmSCEF shall not send a
/Int_Release_Call in a
'monitor relationship Handle_SCI||----- .

Int_Apply_
Charging_Re

wThls signal will not be relayed
* 7 to the gsmSCF if the dialogue
thas terminated (i.e. process

wCSA \_gsmSSF is in 'idle' state)

wCaII Informtion Reports will not be
Handle_CIR ||~ -~ =7 relayed to the gsmSCF if the
1 dialogue has terminated.

Complete_all ||
FCI_records

Application_
End

Int Releas wTo all MSC processes
Call ~ " “associated with this
i call segment

Figure 4.99-34: Process CS_gsmSSF (sheet 34)
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Process CS_gsmSSF 35(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

i
I In state '‘Monitoring', only

””””” K requests to disarm DPs or to
|sent notitications are allowed
O_MidcCall,
O_Change_ T_Change_ T_MidCall
Of_Position Of_Position
Int_Invoke Int_Invoke ; ;
— + — — Int_M Il Int_M |
O_Change_Of_ T_Change Of cr;a?lcécliCa - g:ﬁer;gCal -
Pasition_ MSC Pasition_ MSC
Error: Unexpected Arm DP /* Signal Int_Invoke_O_Change_Of_Position_MSC is sent
Data Value “and/or to the process CAMEL_O_Change_Of_Position_MSC;
disarm DP Signal Int_Invoke_T_Change_Of_Position_MSC is sent
to the process CAMEL_T_Change_Of_Position_MSC. */
Yes ar
P or rep
pending?
No
. Complete_all ||
Monitoring FCI_records

Application_End

Wait_For_
( _Request > < Idle >

Figure 4.99-35: Process CS_gsmSSF (sheet 35)
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Process CS_gsmSSF 36(63)

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

/* Invocation of CS_gsmSSF */L\ﬁ [* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the proces
L Monitoring CSA_gsmSSF unless otherwise marked. */
Tw(leglD) ~

expired N <
p | ‘K 77777777777777777777777777777777 Tced(leglD
! expired
|
|

|
——————————————————— > < Internal ——

End

Application_
End

,,,,,,,,,,,,, B
For all pending ACs;
LegActive := TRUE :

Yes

Int_Apply_
Warning_To Release? |
(leglD) Yes |
|
No :
1
|
|
I EDP-ar No Handle ACR| | |
report_s (legiD)
outs ng?'
Yes
Handle_ACR||___
(legID) K Handle_CIR_leg(l
| ! Handle_CIR
| ' int_ | : y
ﬁ Apply_Charging_ | ‘
Start Teed (leglD) | al Icrzzrggrlgz% J})
1 = ar’ Complete_all |
|
| |Complete_all | ‘ | FCI_record
I || FCl_record !
} Int_Release,
| : Int_Release------- -
| Application_ :
| |
| |
| |
| |
| |
| |
! |
|
|
|

Int_Leg_Status |
_Report (diseonnec

,,,,,,,,,,,,,,, 5
To all MSC processes |

|
! |
! |
o
|
! | associated with this |~
. C call segment }
| T i il
! |
o
,,,,,,,,,,,,,,,,,,,,,,, | L
ACR is sent for all pending ACs. | | B
[ L
|

LegActive := FALSE;
‘CallReleasedAtTcpExpiry' present - - - __
for the releasing ACR.

| E—

Figure 4.99-36: Process CS_gsmSSF (sheet 36)
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Process CS_gsmSSF
;r/* Invocation of CS_gsmSSF */T)ﬁ

<

37(62)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Monitoring

Tsw(pty)

. - —--Internal
expired

Store curent
alue of Tcp (pty

~

Figure 4

.99-37: Process CS_gsmSSF (sheet 37)
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Process CS_gsmSSF

-
|
|

/* Invocation of CS_gsmSSF */T)ﬁ

aiting_for_End_
Of_Tempqrar

38(62)

/* Signals to/from the left are to/from the MSC,;

signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Int._ TC_
Released

Handle_ACR/| _ P
(srfiD) ' LegActive := FALSE

Set Tssf to last
sed time interval
and restart Tss

c

Waiting_For_
_Instructions

Int_Apply Int_Reset
Charging _Timer
Set Tssf to
Handle A ]
arzgt;a/)_ C Int_Reset_Timer
time interval and

Set Tssf to last
sed time interval

nd restart Tss
%

restarnt Tssf

Int_Discon
Forward_d

TC_Release_
Pending

Int_TC_
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Int_Error
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Complete_all ||
FCI_record

Figure 4.99-38: Process CS_gsmSSF (sheet 38)
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Process CS_gsmSSF 39(62)
;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;

| | signals to/from the right are to/from the process
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Int_Disconpéct_ Eéﬁf,)ésrgog%:action
Forwar tion i
orwardConnectio With Argument

Handle ACR| Ko Handle_ACR
(srfID) (srfID)

Int_Disconnect_
Forward_ | "7 TTTTTTTTTo
ian

nect
onnection
ment

Int_Discon
Forward C

Int. TC_
Released

Set Tssf to default
nop-user interaction
Tssf timer value and
restart Tssf

Waiting_For_
_Instructions

Figure 4.99-39: Process CS_gsmSSF (sheet 39)
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Process CS_gsmSSF 40(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Int_Disconnect Int_Disconnect
Int_Appl — — — . Int_ SRF
Chﬁrgirr)lg Forwardc%ectlon quward C%ectlon _Released
With Argument e
|
it B e B ~r - LegActive := FALSE
| | |
| | o _____
Handle_AC Handle_ACR| | Handle_ACR| | Handle_ACR|| |
(pty) (srfD) (srfID) (srfID)
Int_Disconnect_ Int_Disconnect
Forward_ Forward Cpnnection
(‘onvnpctinn WiHh Argument
D
SRF_Release
Set Tssf to last Pending_2 Set Tssf to default
used time interval non user interaction
and restart Tss time interval and
Int SRF restart Tssf
Released
Wiaiting_For_End_
Of_User_ Skt Tssf to defadlt
= non user interaction
time interval and
restart Tssf

Waiting_For_
_Instructions

i

Figure 4.99-40: Process CS_gsmSSF (sheet 40)
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Process CS_gsmSSF 41(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

Int_Cancel Int_Play Int_lﬁrompt Int_Reset
_(Invoke_| _Announcement _Collect | _Timer
\
mmm e
Relay the operation_
to the SRF | To SRF
Set Tssf to last Set Tssf to
used time interval Int_Reset_Timer
and restart Tss time interval and

f cotai:lL. Tssf

aiting_for_End_
_Of_Use;r_

Figure 4.99-41: Process CS_gsmSSF (sheet 41)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 378 ETSI TS 123 078 V14.0.0 (2017-04)

Process CS_gsmSSF 42(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the process

| | Generic_SRF; signals to/from the right are to/from
,,,,,,,,,,,,,,,,,,,,,,, the Process CSA_gsmSSF unless otherwise marked. */

aiting_for_End_
_Of_Use;r_

Int_Prompt_& Int ; :
Int_Cancelled Int_Cancel — — — . Timer expi
o - Failed erfor _CoIIect_Lserj** Specialised__ M Tssf pr<
- - _Information_ | Resource | |
N — ! ort |
1 1
1 |
Relay the operation/ K !
result/error to’the Internal - |Abort
CSA_gsmSCF b :
SR
|
! Int_Disconnect_

Forward_Connection

|
iti -~ From SRF
aiting_for_End_ :
_Of User_ |~ oo

SRF_Release
Pending

Int_SRF_Released

Int_Error

Complete_all ||
FCI_record

Wait_For_
( Idle > < _Request >

Figure 4.99-42: Process CS_gsmSSF (sheet 42)
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Process CS_gsmSSF 43(63)

I o
|
|

/* Invocation of CS_gsmSSF */‘,; /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the proces:
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Monitoring, Wait_For_
Waiting_For_Instructions Import_Leg_ac

Int_Disconpeéct Int_Export Int_Import Int_Import|
Leg Leg Leg_ack

tart DELTA(pty)

Int_Disconnect_
Leg

Int_Export| Int_Import|

Leg

[0)]

Wait_For_

D port_Leg_ac

Int_Discon
Leg_ack

nect_ Int_Export|
Leg_ack

e
Handle ACR| N A Int_Import_
(legiD) ‘ J: LegActive := FALSE Leg._ack
| - - - - - - - - - - - - —
! . .
Handle_CIR | Handle_ACR|| | UpdateSignalling
leg (legID) (legiD) for the current

Call Segment
N )

Int_Export_ Int MidCall - to all legs in the
Leg_ack - 'call segment
Complete_FCI | ORC_CS (CSID)
ecord (LeglD =1

RC_Leg (leglC

Q
~

driginal state
Waiting_For_Instructions

[ |
Set Tssf to defal Set Tssf to last
non-user interaction sed time interva
Tssf timer value and and restart Tss
restart-Tssf J

Waiting_For_
Instructions

Figure 4.99-43: Process CS_gsmSSF (sheet 43)

Monitoring
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Process CS_gsmSSF 44(62)

[* Invocation of CS_gsmSSF *{7 /* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Monitoring,
Waiting_For_Instructions,

Int DP_O| Change_  |waiting_For_End_Of Temporary_Connections,
Of_Positig

=]

Waiting_For_End_Of_User_Interaction,
Await_Temporary_Connection_Establishment

Not armed
ontinue)
LegActive Handle_ACR
= TRUE (LeglD)
Start Tced
(LeglID)
"Automatic Rearm" |E Yes
previously received in
RRB for this DP?
No
Disarm this DP
Int_Invoke
To Process CAMEL_O — —
P O_Chenge_Of_
Change_Of_Position_MSC Position. MSC
("Transparent™)

No Any remaining armed EDPs,
outstanding requests or
outstanding report?

Application_
End

Complete_all
FCI_record

Wait_For
( Request > < Idle > ( i

Figure 4.99-44: Process CS_gsmSSF (sheet 44)
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45(62)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Monitoring,

Waiting_For_Instructions,

Int_ DP_T_ Change_ |waiting_For_End_Of Temporary_Connections,
Of_Positian Waiting_For_End_Of_User_lInteraction,
Await_Temporary_Connection_Establishment

Not armed
ontinue)
LegActive ___Handle_ACR
= TRUE (LeglD)
Start Tced
(LegID)
"Automatic Rearm" |E Yes
previously received in
RRB for this DP?
No
Disarm this DP
Int_Invoke
To Process CAMEL T — —
ey T_Chenge_Of_
Change_Of_Position_MSC Bosition MSC

No

Application_
End

Complete_all
FCI_record

("Transparent")

Any remaining armed EDPs,
outstanding requests or
outstanding report?

Yes

No

Wait_For
< Request > < Idle > ( i )

Figure 4.

99-45: Process CS_gsmSSF (sheet 45)
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Process CS_gsmSSF 46(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

Monitoring,
Waiting_For_Instructions

Int_DP_QO_Service_Change( legID ),
Int_DP_T_Service_Change( legID )

Not armed
ntinue)
Handle_ACR
(leglD)
Start Tced (legiD)
"Automatic Rearm" |IE
previously received in
RRB for this DP? Yes

No

Disarm this DP

No Any remaining armed EDPs,
outstanding requests or
outstanding report?

Application_
End

Complete_all
FCI_record

No

Yes

Wait_For_ -
( Request < Idle > ( )

Figure 4.99-46: Process CS_gsmSSF (sheet 46)
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Process CS_gsmSSF 47(63)
:r/; Inivz)(i:z;tiiohio} 657_&]5&175&3!?*/7 Y [* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process
L CSA_gsmSSF unless otherwise marked. */
Monitoring,
Waiting_for_End_Of_Temporary_Connection,
Waiting_for_End_Of_User_Interaction,
Waiting_for_Instructions,
Await_Temporary_Connection_Establishment
Int DP_O| Int DP_T | Int DP O Int DP T
_Disconnect _Disconnect Abandon| Abandon|
[* I?gID */ * IeVgID */ - C - |

No

No

Int_Event_

Perform implicit

disarming of DRs
I
Handle_ACR| _ | N
(legID) J: LegActive := FALSE
‘ Perform implicit
Handle_CIR_| disarming of DRs
leg (legID)

Number of legs in this CS
I(including leg being released)

r
|

Int_Event_
_Report_BC
(Interrypte

>2 2 1

n

et Tssf to default

non user interaction

imer value and
restarnt Tssf

ORC lLeg (legiD)y:=
ORC_Leg (legID) |+ 1 K

Q
o
=
=)
=}
c
o
rAJ

Release |
|

Waiting_for_
Instructions

Figure 4.99-47: Process CS_gsmSSF (sheet 47)
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Process CS_gsmSSF 48(63)

:r/; Inivz)(i:z;tiiohio} 657_&]5&175&3!?*/7 Y /* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process

CSA_gsmSSF unless otherwise marked. */

To MSC Process of , _ Int_Continpie Stop Tssf Stop Tssf
the leg being releaseq

To MSC Process of ] IR

the leg being releaseq

| |
LegActive := FALSE " - - Har(‘g'geﬁ)‘;CR - <" Int_Continue

Int_Continue

ndle_CIR_le
(leglD) last remaining leg ‘

Int_Releas
Call

[(®]
_‘
o
<
(9]
(@]
3
o
Q
®
0
7]
o
r—h )
|

Complete_ - | lInt_Leg_Status
| — — ' —
FCI_record For last remaining leg! Report (discannect)
(leglD) R ——
,,,,,,,,,,,,,, 5 N
_|Int_Leg_Status For all pending ACs., |
_Report (diseonnect) LegActive := FALSE! pEnele Al
Handle_CIR
Complete_all ||
FCI_records

|Int_Leg_Status
_Report (diseonnect)

Application_
End

=

Figure 4.99-48: Process CS_gsmSSF (sheet 48)
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Process CS_gsmSSF 49(62)

-
|
|

/* Invocation of CS_gsmSSF */T)ﬁ /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process
L CSA_gsmSSF unless otherwise marked. */

Waiting_For_Instructions,
Waiting_For_End_Of_Temporary_Connection,
Waiting_For_End_Of_User_lInteraction,
Waiting_For_Instructions_For_DS,
Waiting_For_End_Of _Temporary_Connection_For_DS,
Waiting_For_End_Of_User_Interaction_For_DS.

Set Tssf to last
used time interval
and restart Tss

Non-completed CAMEL
logical call record
exists for this leglD?

Create CAMEL logical
call record

"Append"
PP Not present,

"Overwrite"

Append free format Overwrite all CAMEL Write FCI dat
ata to existing lagical call record CAMEL logical
agical (‘?II record data with this FCl data

-

Figure 4.99-49: Process CS_gsmSSF (sheet 49)
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Process CS_gsmSSF

-
|
|

/* Invocation of CS_gsmSSF */T)ﬁ

50(62)

/* Signals to/from the left are to/from the MSC,;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Waiting_For_Instructions,
Waiting_For_Instructions_for_DS,
Waiting_For_End_Of_User_Interaction,
Waiting_For_End_Of_Temporary_Connection

Set Tssf to last
sed time interv,
nd restart Tss

c

a

Handle_SCI

Figure 4.99-50: Process CS_gsmSSF (sheet 50)
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Process CS_gsmSSF 51(62)

-
|
|

/* Invocation of CS_gsmSSF */T)ﬁ /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process
L CSA_gsmSSF unless otherwise marked. */

< )* Monitoring

Int_PIayT0<
oo
|

Int_Apply | This provokes the MSC to playing tones
Warning_Tone 10 the indicated call segment or leg.

Seesubclause 45.2.1.7.
( >7 Waiting_For_Instructions
Int_PIayTo<

Int_Apply | This provokes the MSC to playing tones
Warning_Tone !0 the indicated call segment or leg.
- | See subclause 4.5.2.1.7.

Set Tssf to last
sed time interval
and restart Tss

)

Figure 4.99-51: Process CS_gsmSSF (sheet 51)

c
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Process CS_gsmSSF 52(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process

,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Waiting_for_End_Of_Temporary_Connection,
Waiting_for_End_Of_User_Interaction

Tced(pty)

7777777777 j<7777777777777Tw(p]:y) Int_Apply_
expired

expired Warning_Tane

Int_Discon I Int_Apply_ Int_Apply_|
Forward_ - Internal Warning_To! Warning_Tone
ions L |
|
1
|
Handle CIR !
|
1
————————————————————————— a0
Complete_all | This provokes the MSC to play a tone. L
FCI_record See subclause 4.5.2.1.7. !

To all MSC processes

Int_Release - - - - associated with this
icall segment

-
|

Stop Tssf

Application_
End

Figure 4.99-52: Process CS_gsmSSF (sheet 52)
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Process CS_gsmSSF 53(63)

/* Signals to/from the left are to/from the MSC,;
signals to/from the right are to/from the proces:
L CSA_gsmSSF unless otherwise marked. */

Waiting_for_End_Of_Temporary_Connection,
Waiting_for_End_Of_User_Interaction

|Tep(pty)
expired

I

_ LegActive := FALSE;
1'CallReleasedAtTcpExpiry' present;
|

r
|
|

Handle_ACR For all pending ACs.

|
: |

|

- ty) ; LegActive := FALSE; o

‘ | 'CallReleasedAtTcpEXpiry' present; |

T T T T T T T TS T T T T T T T T T T T |

| |

Set Tssf to las ! v |

used time interval | es |
|

| |

Handle_ACR| ____ N 0. N B

(pty) -

Start Tced

i
|
|
|
|
|
|
| nd restart Tssf
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Int_Disconnect_
Forward_
Handle_CIR_leg(pty) ns
‘ ************** q Handle_CIR
Complete To all MSC processes
e EC1_record(pty associated with this |’
~-LegActive := TRUE callsegment |
L _____ | Complete_all |
! FCI_record
|
|
l
L Int_Release
Int_Release -
Int_Disconnect_
Forward_
Connections Stop Tssf
Int_Leg_Status_
Report (discehnect)
al
Application_
Set Tssf to las End

used time interval
nd restart Tssf

Waiting_for_
( ) Instructions

Figure 4.99-53: Process CS_gsmSSF (sheet 53)
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Process CS_gsmSSF

54(62)
;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC;

| signals to/from the right are to/from the process
L] CSA_gsmSSF unless otherwise marked. */

Waiting_for_End_Of_Temporary_Connection,
Waiting_for_End_Of_User_Interaction

Tsw(pty)
expired

Store curent
alue of Tep(pty)

<

Figure 4.99-54: Process CS_gsmSSF (sheet 54)
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Process CS_gsmSSF 55(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

Waiting_for_

_Instructions_
or D

. Int_
Int_Connec¢t Int_Continde "ReleaseC
Stop Tssf Stop Tssf Stop Tssf Stop Tssf
) Int_Continpie_
Int_Connect Int_Continue _With_ Int_Release Call

Application_
End

Complete_all ||
FCI_Records

Figure 4.99-55: Process CS_gsmSSF (sheet 55)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14

392

ETSI TS 123 078 V14.0.0 (2017-04)

-
|
|

Process CS_gsmSSF

/* Invocation of CS_gsmSSF */ ey

Waiting_for_
_Instructions
or D

56(62)

/* Signals to/from the
signals to/from the

left are to/from the MSC;
right are to/from the process

CSA_gsmSSF unless otherwise marked. */

Int_Conne
Resource

Stop Tssf

Connect_To |
Resource

>

pass

Set Tssf to use
interaction time

value and resta

fail

In

Set Tssf to last
sed time interv

nd restart Tss|

error to the

Waiting_For_
tructions_For_DS

Return apprepriate

Stop Tssf

Int_Establi
Temporary

Await_Temporar
Connection_

Int_Temporary_
Connection_
Established

Int_ ETC Hailed

Set Tssf to use
interaction timer
value and resta

—

Error ETC %d

Connection_For_DS

Set Tssf to last
sed time interval
and restart Tss

Waiting_For_
Instructions_For_DS

c

Figure 4.99-56: Process CS_gsmSSF (sheet 56)
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Process CS_gsmSSF

T
|
|

/* Invocation of CS_gsmSSF */T)ﬁ /* Signals to/from the left are to/from the MSC,;
|

signals to/from the right are to/from the process
L CSA_gsmSSF unless otherwise marked. */

57(62)

Waiting_for_
_Instructions_

or D
777777777 a
‘ Timer expi Int_DP_O
L - - - — — —_
Internal ! Tssf Abandon
Abort Stop Tssf
| | o
|
Int_Error Int_Contintie- - - - 10 MSC process of
'the leg being released
Complete_all || Complete_all ||
FCI_records FCI _records

Application_
End

Figure 4.99-57: Process CS_gsmSSF (sheet 57)
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Process CS_gsmSSF 58(62)

;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

::nt_Disgonn cL_ Int_SRF_ Int_Play_ Int_lﬁrompt Int_Cancel Int_Reset
orwardConnection ” pejeased | Announcement |—Collect ! _(Invoke_| _Timer

|
Int_Disconnect_
Forward_Connection

Relay the operation |, grg

to the SRF
Set Tssf to last Set Tssf to
used time interval Int_Reset_Timer

and restart Tss time interval and
restart Tssf

Int_SRF_
Released

\m_
_Of User_
Set Tssf to default In - Jbs

non user interaction - -
time interval and
restart Tssf

Waiting_For_

Instructions_For) DS

Figure 4.99-58: Process CS_gsmSSF (sheet 58)
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Process CS_gsmSSF 59(62)
;r/; Inivg)(;z;tib;l })E éé;égrﬁéélg ;/T) R /* Signals to/from the left are to/from the process

| | Generic_SRF; signals to/from the right are to/from
,,,,,,,,,,,,,,,,,,,,,,, the Process CSA_gsmSSF unless otherwise marked. */

mmm— o
Int_Prompt_& Int_Specialised . ; [
Int_Cancelled Int_Cancel — — — — | Timer expiry
error ~ / Failed error _Collect_User_ Resource | PIY- — -~ intemal
- | - N - _Information__ Report L
ration/
from SRF — he from SRF

Int_Disconnect_
aiting_for_En Forward_Connection

_Of_User_

SRF_Release
Pending_DS

Int_SRF_Released

Int_Error

Complete_all ||
FCI_record

Figure 4.99-59: Process CS_gsmSSF (sheet 59)
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Process CS_gsmSSF

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

/* Invocation of CS_gsmSSF */ ey

60(62)

/* Signals to/from the left are to/from the MSC,;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

[
Int_TC_Released

Int_Discon
Forward_

TC_Release_
Pending_DS_2

Int_ TC_
Released

Set Tssf to default

Tssf timer va
restart Tssf

_In

Int_Reset
_Timer

Set Tssf to
nt_Reset_Time
me interval an

non-user interactjon

Waiting_For_
structions_For | DS

restart Tssf

Tssf expired- — - - Internal

Int_Disconnect_
Forward_Connection

TC_Release_
Pending_DS

Int_TC_Released

Int_Error

Complete_all |
FCI_record

Figure 4.99-60: Process CS_gsmSSF (sheet 60)
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Process CS_gsmSSF

T
|

/* Invocation of CS_gsmSSF */T)ﬁ

61(62)

/* Signals to/from the left are to/from the MSC,;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

< Waiting_for_End_Of_Temporary_Connection_For_DS,

Waiting_for_End_Of_User_Interaction_For_DS

_Abandon

Int DP_O |

Stop Tssf

Int_Contin

Complete_all ||
FCI_records

e ,To MSC process of
'the leg being released

Application_
End

Figure 4.99-61: Process CS_gsmSSF (sheet 61)
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Process CS_gsmSSF 62(62)

:r/; Inivzxizz;tiiohio} 7(2787_;];615:":‘.!7: ;/TL Y * Signals to/from the left are to/from the MSC,;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

Waiting_for_End_Of_Temporary_Connection,
Waiting_for_End_Of_User_Interaction,
SRF_release pending,

Await_Temporary_Connection_Establishment

Int_Request”_ Int_Request” Int_Request”
ML DL

SL
K

o

—

Int_Error_
Not_Allowed_Due_
To User_Interaction

Y

Monitoring,
Waiting _For_Instructions

Int_Request” Int_Request” Int_Request”
ML SL DL

/N

Int_Allowed_No_
User_Interaction

Figure 4.99-62: Process CS_gsmSSF (sheet 62)
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Procedure Check_Criteria_Collected_Info 1(1)

r -
'/* Procedure to check "

DP Collectedinfo \°
rmed?

Yes

Destination nu
triggering cri
exists?

No

Yes
No
Yes
Result:= Result:=
pass fall

Figure 4.100-1: Procedure Check_Criteria_Collected_Info (sheet 1)
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Procedure Check_Criteria_Analysed_Info

-
I* Procedure to check R
| the criteria in the gsmSSF */ |

Called number matches
string defined in criterion?

Yes

No

Result:=
pass

Result:=
fail

1(1)

Figure 4.101-1: Procedure Check_Criteria_Analysed_Info (sheet 1)
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Procedure Check_Criteria_Unsuccessful

r -
'/* Procedure to check "

Int_DP_Route_Select_Failure,

1(1)

| . No
Int_DP_T_Busy - Indicate
e, . ! armed?
Int_DP_T_No_Answer | /pﬂ/

Result:=
pass

ReleaseCause-matches
e define
criterion? No

Yes

Result:= Result:=
pass fail

Figure 4.102-1: Procedure Check_Criteria_Unsuccessful (sheet 1)
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Procedure Connect_To_Resource 1(1)
wr'li'r;si ;;rt;(;eal;ré iisic:aﬁeid,iv:/hie;l ;h;ai o T\ * Signals to/from the left are to from the
| ConnectToResource request is received. | Call Control Function inthe MSC. */
| |
Int_Connect_
To_Resource

Await_Resource
Connection

Im_SRF Int_CTR_Failed
Connected
result:= result:=

pass fail

Figure 4.103-1: Procedure Connect_To_Resource (sheet 1)
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Procedure Handle_AC 1(2)

|+ This procedure shows the handling in'*
1the gsmSSF for the operation CAP
| Apply Charging. */

FPAR IN pty LegID_or_srflID

|
L

Stop Tced(pty)

No

Start Tcp(pty)

Stop delta(pty)

measurement No

Tcp(pty):= ves

Tep(pty)-delta(pty)
Start Tw(pty)
No [
AC(pty) pending=
true
- Tw(pty):=
UB(ER)EE Tep-Warning time
No w(pty
<=0
Yes
Set Tw(pty) to wrtﬁé Hir]i?n%i E)(;s}t;v;: 77777
the minimal [ ~"value for a timer is
el 1110 T T GG

Figure 4.104-1: Procedure Handle_AC (sheet 1)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14

404 ETSI TS 123 078 V14.0.0 (2017-04)

Procedure Handle_ACR 1(1)
[*This procedure is only called at the Y /* Signals to/from the right are to/from
end of connection to an outgoing leg, the Process CSA_gsmSSF. */
a temporary connection or a connection i
to a SRF when the call can be continued*/
FPAR IN pty LegID_or_srfID i

If running & Stop Tsw(pty)

If running i IStop Tccd(pty)

If running & Stop Delta(pty

If running i Stop Tep(pty)

If running & Stop Tw(pty)

FALSE
egActive?

TRUE

Btart Delta(pty’

Value of LegActive in ACR is
defined in the calling process
(process 'gsmSSF').

AC (pty) pending:=
false

Figure 4.105-1: Procedure Handle_ACR (sheet 1)
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Procedure Handle_CIR 1(2)
'+ Procedure in the gsmSSF to
‘handle Call Information Report. */
| |

leglD =1

egiD in~_ NO
is CS?2

Yes

Handle_CIR_|
g (leg<legiD>»

o

Figure 4.106-1: Procedure Handle_CIR (sheet 1)
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Procedure Handle_CIR_leg 1(2)
:[/7*7P7rc7>c7e7dij;eii;17tf;eiésin;éélE EOTL\ﬁ /* Signals to/from the right are to/from
rhandle Call Information Report the Process CSA_gsmSCF. */
1for the specified leg. */ |

|

FPAR IN LegID LegType;

-
g o T TR J

No
Callinformation
Repoart pendingfor~| g
this ?
Yes
Outsanding Call Information Report:=
Outsanding Call Information Report -1
Int_Call_
Information
Repor

0y

Figure 4.107-1: Procedure Handle_CIR_leg (sheet 1)
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Procedure Complete_FCI_record

s
* Procedure in the gsmSSF to "
I write Furnish Charging Information ‘
rdata to CDR for the specified LegID. */1
|:FPAR IN LegID LegType; |

Non-completed Logical
CAMEL call record
exists for this LegID? No

Yes

complete
logical call recorg

CAMEL

1(1)

Figure 4.108-1: Procedure Complete_FCI_record (sheet 1)
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Procedure Complete_all_FCI_records
¥ Procedure in the gsmSSFto 1",
write Furnish Charging Information |
idata to CDR for all LegIDs in this CS. */|

legiD =1

eglD in
is CS?2

Yes

Complete_
FCI_record
(leg<leglD>)

No

legID :=
leglD + 1

X

1(1)

Figure 4.109-1: Procedure Complete_all_FCI_records (sheet 1)
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Procedure Handle_O_Answer 1(1)

| -
;/* Procedure in the gsmSSF 0N
1to handle notification of |
roriginating answer from the MSC */,
FPAR IN legld LegType !

|
L - - - ___-___ - Z_ ________ |

False

Start DELTA(pty) ‘

Start Tw(legID

address=store
Destination
address'

'‘Set Destinatio$

Set indicators=
stored indicators

Figure 4.110-1: Procedure Handle_O_Answer (sheet 1)
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Procedure Handle_T_Answer 1(1)
:r/; Procedure in {hieigisin{SiSiFi o TL\ R * Signals to/from the left are

1to handle notification of | to/from the MSC. */

iterminating answer from the MSC */,

FPAR IN legld LegType !

|
L - - - ___-___ - Z_ ________ _

Start DELTA(pty) R

J

No

Start Tw(legID

Set Destination

address=stored

Destination
address

Set indicators=
stored indicators

Figure 4.111-1: Procedure Handle_T_Answer (sheet 1)
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Procedure UpdateSignalling 1(1)
D; %ﬁlg EJ;O;:&&L;I’& 7uba|€:1t7e§ Ehieisiiéniailliinéi ) T\ /* Signals to the left are to the MSC process
istatus of the incoming leg (Leg 1), if available: which handles Leg 1. */

1to be at least in the status of any other
routgoing leg in this CS.

1 This procedure is called after the
Isuccessful move of a leg or on receipt
rof an Alerting or Active DP.*/

L L _____ |

Leg status:

set-up: Initial Address sent (ISUP) or Setup send and Call confirmed received (access).
alerting: Address Complete or Alerting sent or received on this leg

active: Answer, Connect (ISUP) or Connect (access) sent or received

)

CS contains

No

Leg 1?
ELSE Status of alerting
Leg 17?
No contains
set-up least one
ctive leg?
contains'a
least one Yes
active leg? Yes
No Handle_O_Answer Handle_O_Answer
Handle_T_Answer Handle_T_Answer
(LegiD1) (LegiD1)
containsa
least one
Connect (ISUP) or Answer (ISUP) or
Connect (access) Connect (access)
| |Address Complete (ISUP) or

Alerting (access)

Figure 4.112-1: Procedure UpdateSignalling (sheet 1)
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45.7.6 Process gsmSSF_SSME_FSM and procedures

One processisinstantiated for each Call Gap information flow received from a gsmSCF.

Process gsm_SSME_SSF 1(2)

/*
Timers used in the gsm_SSME_SSF process:
Tcgd : Timer for call gapping duration (set with the Gap duration parameter

Timers used in the CS_gsmSSF and gsm_SSME_SSF processes:

Tcgi : Timer for call gapping interval (set with the Gap interval parameter)
*/

|
Int_CalGap- - From CSA_gsmSSF
|

gsmSCF and MSC belong
to the same PLMN ?

Gap context with same
criteria and gsmSCF address

(if available) already exists ? Yes
No Remove To gsm_SSME_SSF
CallGap process that handles the
‘ old Call Gapping context
Store_Call_
| Gap_Criterig

Figure 4.113-1: Process gsm_SSME_SSF (sheet 1)
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Process gsm_SSME_SSF

2(2)

Tcqgi
expiry

CG Reject :=
False

Remove

Trigger
CallGap

Tcgi

’\
Start Tcgi Clear Call Gapping
Context (i.e. remove
timers and criteria)
CG Reject :=

Active

True -
\

| NOTE: The timer Tcgi is started for the
"~ first time after the first call encountering
1the call gapping criteria is met.

Figure 4.113-2: Process gsm_SSME_SSF (sheet 2)
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Procedure Store_Call_Gap_Criteria

o
I* Store parameters received in Y
| the CallGap operation */ ‘

G Duration~,_ _ _ See subclause 4.6.2. for

value

0 -2 else
|
Set Tcgd with network Set Tcgd with
specific value received value
k |
N
Start Tcgd
e
_ 1See subclause 4.6.2. for
;the exact use of this parameter
0 1 else
[ |
CG Int := false CG Int := false CG Int := true
CG Reject ;= false CG Reject := true CG Reject :=false
Set Tcgi with
received value
|
store Gap Criteria,
gsmSCF address
(if present) and
Gap Treatment
Result Result
.= Fail = Pass
\ N

;the exact use of this parameter

1(1)

NOTE:

CG Int and CG Reject internal variables are initiated with False value.

Figure 4.114-1: Procedure Store_Call_Gap_Criteria (sheet 1)
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Procedure Check_Gap_Criteria 1(1)
;r/; E:Béél( if tihieiéélliée;pi i@) R /* Signals to the right are
applicable. */ | to the gsm_SSME_SSF. */

| |

One Call Gapping
context active?

V/IPLMN is the
subscriber's HPLMN?

gsmSCF address of
the CSlis the same
as the gsmSCF
address stored
along the Gap
Criteria? (note)

Call parameters
match with Call Gap
criteria?

CG Reject= True ?

/* NOTE: this check is applicable
only if the gsmSCF address was
present in the CallGap operation. */

Trigger Tcgi

Set CallGap
Encountered
Result Result
:= fail = pass

Figure 4.115-1: Procedure Check_Gap_Criteria (sheet 1)
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Procedure Check_Criteria_for_TOC 1(2)
r---—-—~~>~~>"~"7"°—-7777 -
I/* Procedure to check 1Y FPAR: N
the criteria in the gsmSSF | Detection Point Note:
ifor trunk originated calls */J‘ ( > name / number Tr?isebrocedure is vendor specific
Itis presented here for modelling
purposes only.

No
P armed?

Yes
r-.-~ -~ -~~~ -~"~"“~“"“"“"“>"“>"">"~>">">~7°7°7
Called Number length < L ﬂ\Thls may be on
Minimum number of digits? inumber range and/or trunk group
rand/or DP, etc, basis.
Yes No

Called Number is

complete? Destinafon
(l.e. ST digit 1 !
is included) rriggering C

No n
No
Yes
chn biting criterion Yes
met?
Result:=
fail
Yes
Result:= Result:= Result:=
More_Digits pass fail

Figure 4.115A-1: Procedure Check_Criteria_for_TOC (sheet 1)
45.7.7 Process CSA_gsmSSF and procedures

The call gap information flow can only be received for an opened transaction between the CSA_gsmSSF and the
gsmSCF.
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Process CSA_gsmSSF 1(23)

i/* A process in the gsmSSF toT)ﬁ /* Signals to/from the left are to/from
1
|

1 co-ordinate the Call Segments one or more instances of the process
ifor acall. */ CS_gsmSSF; signals to/from the right
””””””””””” are to/from the gsmSCF. */

[* TASK definition:
The Application_Begin signal opens a new relationship with the gsmSCF.

The Application_End or Abort signal terminates the relationship with the gsmSCF
*

[* TASK definition:
The relay of operation and signals implies a "CAP_..." <->"Int_..." conversion.
"CAP_..." operations are used between the CSA_gsmSSF process and the gsmSCF.

"Int_..." signals are used between the CSA_gsmSSF process and the CS_gsmSSF process
*/

ol

Cs =0
Clear all CSID
LegID and LeglID_state
variables
Idle
——
Application Applicatio
Begin Begin
Application
Begin

Wait_For_ Wait_For_
IDP ICA

Figure 4.116-1: Process CSA_gsmSSF (sheet 1)
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i/* A process in the gsmSSF to
1 co-ordinate the Call Segments
ifor acall. */

Mc

H

Assign LegID1

A

H

Assign LegID2

P

H

B

Process CSA_gsmSSF

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

Wait_For_
IDP

Int_Initial_
DP

ve_Leg_Allow
:= False

to originating

LegID1_state
= Set-up

to terminating

LeglD2_state

= Set-up

Add LegID1
and LeglD2

CS:==1

CAP_InitalDP

Mc

2(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF; signals to/from the right
are to/from the gsmSCF. */

CAP_Initiate
Call_Attemp

ve_Leg_Allow
:=True

o

Figure 4.116-2: Process CSA_gsmSSF (sheet 2)
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Process CSA_gsmSSF

3(23)
'/* A process in the gsmSSF tJ\ /* Signals to/from the left are to/from
co-ordinate the Call Segments one or more instances of the process
for a call. */ CS_gsmSSF; signals to/from the right
are to/from the gsmSCF. */

CAP_Continue CAP_Coll

Informatio

R | _|Relay the
operation

Figure 4.116-3: Process CSA_gsmSSF (sheet 3)
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Process CSA_gsmSSF 4(23)

o

i/* A process in the gsmSSF to R /* Signals to/from the left are to/from
i co-ordinate the Call Segments

|

|

one or more instances of the process

ifor acall. */ CS_gsmSSF; signals to/from the right
””””””””””” are to/from the gsmSCF. */
Applicatior Applicatio
Abort End End
CSID1
~exists?
No
Yes
Abort éﬁglication ( One_CS )
N
| 0
Yes
777777777 a
Tocurrent | _ Int_Release_ Idle
Call Segment ! Call
7777777777 |

2
@ CSID1 contains more | |

than one leg?

Figure 4.116-4: Process CSA_gsmSSF (sheet 4)
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Process CSA_gsmSSF 5(23)
37*7,0: [;rio;:ésisiiaitﬁeiésirﬁsisilg tioT\ﬁ /* Signals to/from the left are to/from

1 co-ordinate the Call Segments | one or more instances of the process

'for a call. */ } One_CS, CS_gsmSSF; signals to/from the right
””””””””””” Multiple_CS are to/from the gsmSCF. */

CAP_ConnectToResource,
CAP_DisconnectForwardConnectionWithArgument,
L CAP_EstablishTemporaryConnection,
CAP_PlayAnnouncement,
CAP_Prompt&CollectUserinformation,
CAP_ResetTimer

Relay the operation to the |
Process CS_gsmSSF oo - CAP_Error
for the indicated CS ID !

One_CS,
Multiple_CS

CAP_CallinformationRequest,
CAP_FurnishChargingInformation,
CAP_RequestReportBCSMEvent,
CAP_SendCharginglnformation

Apply default
LeglD

,,,,,,,,,,,,,,,,, 5
Relay the operation to the
Process CS_gsmSSF oo - CAP_Error
for the CS containing |

the indicated LegID [

Figure 4.116-5: Process CSA_gsmSSF (sheet 5)
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Process CSA_gsmSSF 6(23)

37*7,0: [;rio;:ésisiiaitﬁeiésirﬁsisilg {OT\ /* Signals to/from the left are to/from

1 co-ordinate the Call Segments one or more instances of the process
ifor acall. */ CS_gsmSSF; signals to/from the right
””””””””””” are to/from the gsmSCF. */

One_CS,
Multiple_CS

CAP_Contjriue_

Is "no LegID" allowed ?

the indicated LegID

["|/* See subclause 4.6.2.9
Continue With Argument */
. LeglD
Neither LeglD nor CSID CSID
LegiD~_N° No_-csip
valid? valid?
No
Yes
Yes Yes

_ CAP_Continue_ CAP_Continue CAP_Continue
i With_Argument CAP_Eror With_Argumen? CAP_Emor With_ArgumentT
1 \ N l 1 \ 1
1 1 1
| | |
| | |
| | |
| | |
| - | |
| | |
1 1 1
el S by . bbby .
| J‘Relay the operation to the Relay the operation to the L Relay the operation to the L
" Process CS_gsmSSF Process CS_gsmSSF P Process CS_gsmSSF P

| for the single CS for the CS containing | for the indicated CS ID |

|

Figure 4.116-6: Process CSA_gsmSSF (sheet 6)
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Process CSA_gsmSSF

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

i/* A process in the gsmSSF to
1 co-ordinate the Call Segments
ifor acall. */

One_CS,
Multiple_CS

CAP_
PlayTone

7(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF; signals to/from the right
are to/from the gsmSCF. */

Relay the operation to the
Process CS_gsmSSF P B
for the CS containing |

|

the indicated LegID

LegiD~_N° No_¢sip
valid? valid?
Yes
Yes

CAP_ CAP_ | _______

PlayTone | | CAP_Error PlayTone K
l \ l
| |
| |
| |
| |
| |
w !

Relay the operation to the
Process CS_gsmSSF
for the indicated CS ID

Figure 4.116-7: Process CSA_gsmSSF (sheet 7)
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Process CSA_gsmSSF

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

i/* A process in the gsmSSF to
1 co-ordinate the Call Segments
ifor acall. */

One_CS,
Multiple_CS

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF; signals to/from the right
are to/from the gsmSCF. */

8(23)

CAP_ApplyCharging

Relay the operation to the |
Process CS_gsmSSF -
for the CS containing

CAP_Error

the indicated LegID or
SRF Connection

I

CAP_CallGap

Int_CallGap- -~
|
|
|
|
|
|

Figure 4.116-8: Process CSA_gsmSSF (sheet 8)
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Process CSA_gsmSSF 9(23)

37*7,0: [;rio;:ésisiiaitﬁeiésirﬁsisilg {OT\ /* Signals to/from the left are to/from

1 co-ordinate the Call Segments one or more instances of the process
ifor acall. */ CS_gsmSSF; signals to/from the right
””””””””””” are to/from the gsmSCF. */

One_CS,
Multiple_CS

CAP_Conrect

No Leg To Be Connected

Leg To Be Connected
LegID No
valid?
Yes
Is "no Leg To Be Connected" Yes
allowed ?
/* See subclause 4.6.2.6 Connect */
No
Update
CAP_Error LegIDx_state | 7
to Set-up
oo Int_Connect CAP_Error
NZ |

Relay the operation to the Process
CS_gsmSSF for the CS containing

the indicated LegID, or to the single

call segment if no Leg To Be Connected
was indicated.

|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
L

J‘If no Leg To Be Connected is
iincluded in the operation, then
iLeglD2 is assumed.

Figure 4.116-9: Process CSA_gsmSSF (sheet 9)
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i/* A process in the gsmSSF to
1 co-ordinate the Call Segments
ifor acall. */

Process CSA_gsmSSF

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

Int_Invoke

Wait_For
_Invoked

10(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF; signals to/from the right
are to/from the gsmSCF. */

CAP_Error

Int_gsmSS
Invoked

Assign leglDx
to terminating
party

|

legIDx_state
= Set-up

Add new leg
to new CSID
record

CS=CS+1

Int_Initiate

(Multiple_CS)

| oneccs |

Call Attempt

Figure 4.116-10: Process CSA_gsmSSF (sheet 10)
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ifor acall. */

i/* A process in the gsmSSF to
1 co-ordinate the Call Segments

Process CSA_gsmSSF

o

One_CS,
Multiple_CS

Int_Reque

Wait_For_
ser_Interactio

CAP_Disconnect_

11(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF; signals to/from the right
are to/from the gsmSCF. */

Int_Allowe
User_lInter

Move_Leg_Allowed

:=True

Leg

Wait_For_
DL_ack
—

Int_Discon

d_No_
action

nect _, To CS containing
'leg to be disconnected

Int_Disconnect

Leg ack

*

CAP_Discon
Leg ack

ect

Int_Error_Not_
Allowed_due_To
_User_Interaction

CAP_Error

No

( One_CS > <Multiple_CS>

Figure 4.116-11: Process CSA_gsmSSF (sheet 11)
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Process CSA_gsmSSF 12(23)

37*7,0: [;rio;:ésisiiaitﬁeiésirﬁsisilg {OT\ /* Signals to/from the left are to/from

1 co-ordinate the Call Segments one or more instances of the process

ifor acall. */ CS_gsmSSF; signals to/from the right
””””””””””” are to/from the gsmSCF. */
One_CS,
Multiple_CS
CAP_Release_ CAP_Cancel
Call -
777777777 a
To all Lo Int_Release
current CSs ! Call
777777777 a
|
7777777777 |
NZ 2 |

To allCS S A Int_Cance A CAP_Error
|
|
|
|
|
|

| Relay the operation to the
"7 Process CS_gsmSSF
(for the indicated CSID

Figure 4.116-12: Process CSA_gsmSSF (sheet 12)
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Process CSA_gsmSSF 13(23)
(/¢ A process in the gsmSSF to

1 co-ordinate the Call Segments
ifor acall. */

one or more instances of the process
CS_gsmSSF; signals to/from the right
are to/from the gsmSCF. */

R /* Signals to/from the left are to/from
|

|

|

One_CS,

Multiple_CS

CAP_Split Leg
(Leg to be split, new CS)

CAP_Error

Yes

Wait_For_
ser_Interactio

CAP_Error

Int_Error_INot_
Allowed_due_To
_User_Interaction

CAP_Error

No

( One_CS ) (Multiple_CS)

Int_Allowed No
User_Interaction

Figure 4.116-13: Process CSA_gsmSSF (sheet 13)
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Process CSA_gsmSSF 14(23)

37*7,0: [;rio;:ésisiiaitﬁeiésirﬁsisilg {OT\ /* Signals to/from the left are to/from

1 co-ordinate the Call Segments one or more instances of the process
ifor acall. */ CS_gsmSSF; signals to/from the right
””””””””””” are to/from the gsmSCF. */

Int_Invoke
gsmSSF

Wait_For
_invoke

Int_gsmSS
Invoked

Int_Export|
Leg

Int_Import_
Leg

Wait_For_
mport_ack_S

Figure 4.116-14: Process CSA_gsmSSF (sheet 14)
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i/* A process in the gsmSSF to
1 co-ordinate the Call Segments
ifor acall. */

Process CSA_gsmSSF

o

One_CS,
Multiple_CS

Int_Cance

15(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF; signals to/from the right
are to/from the gsmSCF. */

Yes
CSID1 contains more No
than one leg?
Yes
Default Call Handling No
= Continue Call ?
Yes
,,,,,,,,,,,,,,, 5 S
To all Call Segments | _ Int_Release_ Int_Release_  To all
except CSID1 ! Call Call 'Call Segments
777777777 a
|
ToCSID1 - Int_Continue
|
2

Figure 4.116-15: Process CSA_gsmSSF (sheet 15)
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Process CSA_gsmSSF

16(23)

o

i/* A process in the gsmSSF to
1 co-ordinate the Call Segments
ifor acall. */

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF; signals to/from the right
are to/from the gsmSCF. */

One_CS,

Multiple_CS

Int_Apply | Int_Apply | Int_Call_ Int_Cancel_
Warning_T Charging_| Information_ Failed
port Report error
No
Int_Apply_| CAP_Apply\ CAP_Call_ CAP_Canc
Charging_ Information Failed
Rppnrtv

Warning_‘l’qne
|
|
|
|
|
|
|
|
|
|
|
|
|

To the CS_gsmSSF of the party (legID)
““which receives the warning tone.

Does the party which receives the
warning tone exist and is this leg active?

| This is the CAMEL subscriber. In the NC case

One_CS,
Multiple_CS
[ [ [ \
Int_Error
Int_Cancelled Int_Error —
error Int_Error ETC failed Unexpected
Data Value
CAP_Error
CAP_Cancelled CAP_Error —
CAP_Emar ETC failed Unexpected
N| 2

]

Figure 4.116-16: Process CSA_gsmSSF (sheet 16)
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Process CSA_gsmSSF 17(23)

o

i/* A process in the gsmSSF to R /* Signals to/from the left are to/from
i co-ordinate the Call Segments

|

|

one or more instances of the process
ifor acall. */ CS_gsmSSF; signals to/from the right
””””””””””” are to/from the gsmSCF. */

One_CS,

Multiple_CS

Int_Event | Int_Initiate Int_Prompt_ Int_Specialised_
Report_ Call Attempt & Collect |User_ Resource |
BCSM Information Result Report

CAP_Initiat

CAP_Specialised_
Call Attempt

Resource_

Figure 4.116-17: Process CSA_gsmSSF (sheet 17)
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Process CSA _gsmSSF 18(23)

I* A process in the gsmSSF to /* Signals to/from the left are to/from

co-ordinate the Call Segments one or more instances of the process

for acall. */ CS_gsmSSF; signals to/from the right

are to/from the gsmSCF. */
One_CS,
Multiple_CS

O,

alerting disconnect
active
Update Update
LeglDx_state LeglDx_state Clear LegID
0 alerting 1o active

Update
Leg_ID1_statq
to active

Update Move_Leg_Allowed
LegID1_state Ve__eg_one

; :=True
to alerting

X

No

Clear
CSID

Yes =0

‘ MuItipIe_CS)

Application
End

Figure 4.116-18: Process CSA_gsmSSF (sheet 18)
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Process CSA _gsmSSF

o

i/* A process in the gsmSSF to
1 co-ordinate the Call Segments
ifor a call. */

Leg to be moved in CSID1?

Leg to be moved in
alerting or active phase?

CSID1contains max
number of legs?

19(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF; signals to/from the right
are to/from the gsmSCF. */

CAP_Move_Leg
(LeglID)

Int_Request
_ML

ait_for_Request
L Response/1

CAP_Error

Multiple_CS

Figure 4.116-19: Process CSA_gsmSSF (sheet 19)
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Process CSA_gsmSSF

o

i/* A process in the gsmSSF to
1 co-ordinate the Call Segments
ifor acall. */

20(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF; signals to/from the right
are to/from the gsmSCF. */

ait_for_Request
L_Response/ 1

[
Int_Error_Not_
Allowed_d ue_To
_User_Interaction

[
Int_Allowe

d_No_

User_Inter,

.
action
I

Int_Error_|
Allowed_d

Not_

Int_Allowed _No

User_lInteraction

Int_Export|
Leg

CAP_Error

Yes

Int_Import|

Figure 4.116-20: Process CSA_gsmSSF (sheet 20)
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Process CSA_gsmSSF 21(23)

i;*iAi 6rio;:ésisiir71 {Heidsirﬁsisilg {OT\ /* Signals to/from the left are to/from

| co-ordinate the Call Segments one or more instances of the process
Multiple_CS

ifor a call. */ CS_gsmSSF; signals to/from the right
”””””””””””” are to/from the gsmSCF. */

Abort
Yes

oo CAP_Entity
| Released
| \ Yes
; 1
| Clear LeglDs No
|
|

(It the CS_gsmSSF is gone within this CS
"7 to Idle or Wait_for_Request, ‘
ithe 'CS Failure' IE is used.

-
|
|
|
|
|
|

| CS from which
Clear CSID |-- - message was
i received

CS:=CSs-1

Multiple_CS

Figure 4.116-21: Process CSA_gsmSSF (sheet 21)
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ifor acall. */

Process CSA_gsmSSF

777777777 o

i/* A process in the gsmSSF to
1 co-ordinate the Call Segments

22(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF; signals to/from the right
are to/from the gsmSCF. */

Leg ack

Remove sourcg
CsID

1

Add leg to be
moved to

1

CS:=CS-1

Int_Export|

D

No
Moved Lea Alerting
tatus?

Active
Update Update
Leg_ID1_state LegID1_state
to active to alerting
N I

One_CS

CAP_Move
Leg ack

Multiple_CS

Figure 4.116-22: Process CSA_gsmSSF (sheet 22)
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ifor acall. */

i/* A process in the gsmSSF to
1 co-ordinate the Call Segments

Process CSA_gsmSSF

o

From target CS - - — - »nt_Import_

Wait_For_
mport_ack_S

23(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF; signals to/from the right
are to/from the gsmSCF. */

Leg ack

Wait_For_
Export_ack_S

Int_Export

Add leg to be
split to new
CSID record

Remove leg to
be split from

CS=CSs+1

Add leg to be
split to
CSID1

Clear source
CSID

One_CS

CAP_Split_
Leg Ack

Multiple_CS

Figure 4.116-23: Process CSA_gsmSSF (sheet 23)
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45.8  Assisting case
Assisting case involves the following processes:
- CAMEL_Assisting MSC,
- Assisting_gsmSSF.
The detailed error handling for these 2 processesis specified in 3GPP TS 29.078 [36].
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Process CAMEL_Assisting_ MSC 1(3)

r--—-—~-—~= "~ “~"~=—°—~ o
| [

‘ Process in the MSC Y Signals to/from the left are to/from the
|
|
|

1to handle an assist process CAMEL_OCH_ETC, CAMEL_
irequest TC_ETC or CAMEL_CF_ECT;
”””””””” signals to/from the right are to/from

- the assisting_gsmSSF;

Initial Addreess

Int_Assist_
_Required

W ait_for_assisting_
_gsm_SSF_invoked
Int_assisting” Rel
_gsSmSSF_invoked elease
Wait‘_F_or_ Int_Release\
_Assisting_ Assisting_gsmSSF
@

Figure 4.117-1: Process CAMEL_Assisting_MSC (sheet 1)
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Process CAMEL_Assisting_ MSC
r--—-—~-—~= "~ “~"~=—°—~ o
'Process in the MSC 1
1to handle an assist
irequest

2(3)

Signals to/from the left are to/from the
process CAMEL_OCH_ETC, CAMEL_
TC_ETC or CAMEL_CF_ECT;

signals to/from the right are to/from

the assisting_gsmSSF;

if not otherwise stated.

Wait_For_
Assisting__
\
Int Connect’ To Int_assisting”
Resource _gsmSSF <
_released
mmm e
Int_Invoke_ !
_SRF ﬁto SRF Release

Await_SRF_
_Initialisation

Release

Int_release
_assisting_gsmSSF

Releasing_assisting_
_0gsmSSF

gsmSSF_released

=

Figure 4.117-2: Process CAMEL_Assisting_MSC (sheet 2)
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Process CAMEL_Assisting_ MSC
r--~—~~~""~ -~~~ -

'Process in the MSC 1

1to handle an assist
'request

Await_SRF_
_Initialisation

Signals to/from the left are to/from the
process CAMEL_OCH_ETC, CAMEL _
TC_ETC or CAMEL_CF_ECT;

signals to/from the right are to/from

the assisting_gsmSSF;

if not otherwise stated.

Cannect SRF to the
Call

o

Send_ACM_|| | Procedure specified
If_Required :in 3GPP TS 23.018
o

Send_Answer| | Procedure specified
If_Required :in 3GPP TS 23.018

Int._ SRF_Connected

Wait_For_
Assisting_

Int. CTR_Failgd

””””” a
|
E- Int_Discon%t_S< Release
|

Int_assisting”
_gsmSSF<
_released

Release

wait_gsmSR
disconnectio

Int_SRF
Released

Int_release_
_assisting_gsmSSF

Releasing_assistihg_
_gsmSSF

Int_assisting”
gsmSSF_released

=

3(3)

Figure 4.117-3: Process CAMEL _Assisting_MSC (sheet 3)
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Process assisting_gsmSSF

[* Timers used in the assisting gsmSSF process:

Tssf: Application timer in the ssf.

Ranges for the default values for Tssf.

- non user interaction Tssf timer value: 1 second to 20 second
- user interaction Tssf timer value: 1 minute to 30 minutes
*/

1(6)

Signals to/from the left are to/from
the process CAMEL_Assisting_MSC
signals to/from the right are

to/from the gsmSCF,

unless otherwise indicated.

D

Idle

Int_Assist |
_Required

Int_assisting_
_gsmSSF|
_Invoked

Set Tssf to default
non user interactjon

and restart Tssfl

Open Control
Relationship

CAP_Assis
_Request_

Waiting_for_
_Instructions

Figure 4.118-1: Process Assisting_gsmSSF (sheet 1)
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Process assisting_gsmSSF 2(6)
37; I}I;/c;(;aj[iar; En: algs?s{iﬁg; égrﬁééﬁlﬂ Y Signals to/from the left are to/from
the process CAMEL_Assisting_MSC

|
! signals to/from the right are

|
Waiting_for to/from the gsmSCF,
_Instruc_tiong unless otherwise indicated.
CAP Res<l’ime AP—COH§WO
- esource

Set Tssf to
AP_Reset Timer ?é—gzggﬁfég
me interval and -
resart Tssf
Int_assisting_ A
_gsSmSSF
_rele@asedd 0 /) LT Tt

Int_SRF
Connected

et Tssf to default
user interactio
timer value

and restart Tssf

error to SCE

et Tssf to default
n user interaction
imer value an

resapt Tssf

- Waiting_For
Waiting_For_ —
( Idle Instructions _End_of_ .

ow

Figure 4.118-2: Process Assisting_gsmSSF (sheet 2)
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Process assisting_gsmSSF

3(6)

Signals to/from the left are to/from
the process CAMEL_Assisting_MSC;
signals to/from the right are

to/from the gsmSCF,

unless otherwise indicated.

aiting_for_End

|
r -+ From SRF _Of_User_
e Interaction
|
|
1
|
H |
C?OP@';;ECO” € \IntSRF_ CAP_Reset CAP_Play_ CCAP"—P{OS‘F’ Z& |\CcAP_Cancel”
- o Released Timer _Announcement ——ollect_Jser_ _(Invoke_ID)
Connection Information
N
Set Tssf to default Set Tssf to Store
user interaction GAP_Reset_Timer DisconnectFrom
Tssf timer interv: time interval and |PForbidden
and resrt Tssfl restant Tssf
No
R
Int_Disconnec Yes Relay the opetation | To SRF
_SRF > i to the SRF O
e (S
1
|
: Set Tssf to last
| sed time intervall
Waiting_For_ : and restart Tssf
Instructions
! Carmmi iting_for_End aiting_for_End
777777777 w Terminate Contral aiting_for_| g_tor_
I Relationship f _Of_User_ —Of_User_
! Interaction Interaction

Int_assisting
gsSMSSF_re

Stop Tssf

Idle

leased

|| Stored
DisconnectFromIPF

orbidden = TRUE?

Figure 4.118-3: Process Assisting_gsmSSF (sheet 3)
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Process assisting_gsmSSF 4(6)

i/* Invocation of assisting gsmSSF */T\ﬁ Signals to/from the left are to/from
the SRF;

L ! signals to/from the right are
to/from the gsmSCF.

aiting_for_End_
_Of_User_
Int_Cancelled_ Int_Cance|_ Inct:_ﬁrompLJt_& Int_Specialised_
_error _Failed_error _Collect_Yser_ Report
‘ E _InE)rmatl on_Result

i |
Relay the %t'onl | The signal “Int_..." will be relayed

result/error tgthe” ~~ ~ ~ 'as "CAP " .
ration.
gsmSCE 1as "CAP_..." operatio

aiting_for_End_
_Of _User_

Figure 4.118-4: Process Assisting_gsmSSF (sheet 4)
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Process assisting_gsmSSF 5(6)

i/* Invocation of assisting gsmSSF */T\ﬁ Signals to/from the left are to/from
| | the process CAMEL_Assisting_MSC
L ! signals to/from the right are

aiting_for_End_ to/from the SRF,
_Of_User_ unless otherwise indicated.
.
|
Tssf expire< -~ Internal
|

|
Abort -1 To gsmSCF

Int_disconnegt_

_SRF
Wait_For_

gsm_SRF_Release

Int_SRF
Released

Int_assisting_
_gsSmSSF|
_released

.

Figure 4.118-5: Process Assisting_gsmSSF (sheet 5)
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Process assisting_gsmSSF

Int_release

_assisting_¢
_gsmSSF

Terminate
Control
Relationship

Int_assistin
_gSmSSF_

Stop Tssf

.

_ ,Waiting_For_Instructions

'Waiting_For_End_Of_User_Interaction

6(6)

Signals to/from the right are
to/from the process
CAMEL_Assisting_MSC.

ETSI

Figure 4.118-6: Process Assisting_gsmSSF (sheet 6)
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4.5.9 Procedure CAMEL_Provide Subscriber_Info

The procedure CAMEL_Provide_Subscriber_Info is called either during Retrieval of routeing information in the HLR
or asaresult of reception of the Any Time Interrogation information flow from the gsmSCF.

The HLR sends a Provide Subscriber Info information flow to the VLR or SGSN dependent on the setting of the
parameter "requested domain" received from the calling process.

If the VLR or SGSN returns a Provide Subscriber Info ack information flow, then the HLR uses the received
information to set the Subscriber Info to be returned to the calling process.

As anetwork option, the HLR may use the information received from the VLR, such as Cell Id, Location Areald or
Service Areald, to derive the Location Number and/or Geographical Information. The HLR may use the information
received from the SGSN, such as Cell Id, Location Areald, Service Areald or Routeing Area ldentity, to derive the
Location Number and/or Geographical Information. This mapping is network-specific and outside the scope of the
present document.

NOTE: Thehandlinginthe VLR of Provide Subscriber Info is defined in 3GPP TS 23.018 [12]. The handling in
the SGSN of Provide Subscriber Info is defined in clause 11.
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Procedure CAMEL_Provide_Subscriber_Info 1(2)
w[ ﬁ?oicéaﬁ r;a}r; {hieiHil:Ri’ %oirirét;iéviail E)f 77777 T} Y Signals to/from the right are
'subscriber information from the VLR or SGSN to/from the VLR.

| |

circuit switched /%esﬁ\ packet switched

omainz

No

Provide_
Subscriber_

Wait_for_
Information
Provide_ Provide_
SubscribeK Info i
ack i
Yes
ocation infe
available in HER~
Yes
Loc_Info = Loc_Info :=
latest stored latest stored
location info location info
Status := Loc_Info := Status := Loc_Info :=
"unreliable" "unavailable" "unreliable" "unavailable"
2 \ % \
SCri Yes scri Yes
state state
req d? req d?
Subscriberstate (= N Subscriberstate (=
No "Not provided 0 "Network determined
fromﬁVLR" not rea‘chable"
Result .=
Pass

Figure 4.119-1: Procedure CAMEL_Provide_Subscriber_Info (sheet 1)
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Procedure CAMEL_Provide_Subscriber_Info 2(2)
i%’;c;cieal]rieiiﬁ {hieil:il:li Eo} }ét;ié\;a] E){ - T; Signals to/from the right are
1subscriber information from the VLR or SGSN, to/from the SGSN.

| |

Yes

No

Provide
Subscriber_

Wait_for_
nformation_P

Provide_ Provide_
SubscribeA Info Subsqribe Info

ack
Loc_Info := Loc_Info :=
latest stored latest stored
location info location info
Status := Loc_Info := Status := Loc_Info :=
"unreliable" "unavailable" "unreliable" "unavailable"
2 \ 2 \
scri Yes scri Yes
state state
req d? req d?
PS Subscriberstate := N PS Subscriberstate :=
No "Not provided O "Network determined
from EGﬁN" not rpa‘(‘hahlp"
Result :=
Pass

Figure 4.119-2: Procedure CAMEL_Provide_Subscriber_Info (sheet 2)
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4.5.10 CAMEL specific handling of location updating and data restoration

When requesting a location update or data restoration the VLR shall indicate to the HLR which CAMEL phases it
supports and which CAMEL phase 4 CSls can be downl oaded.

The HLR may then send CAMEL subscription datato the VLR or, if some different handling is required, data for
substitute handling. The CAMEL subscription data sent by the HLR shall comply with the indication of supported
CAMEL phases and supported CAMEL phase 4 CSls as received from the VLR.

When the location update has been completed, the MSC/V LR in which the subscriber is registered after the location
update shall check the M-CSl. If aMobility Management notification to the gsmSCF is required for this subscriber,
then the MSC/V LR shall send the notification to the gsmSCF.

Refer to subclause 9.2.1 for a description of M-CSI and the conditions under which a notification shall be sent.

45.11 Cross phase compatibility

To avoid a case by case fallback between the gsmSSF and the gsmSCF, the gsmSSF shall use the CAP phase
corresponding to the CAMEL phase negotiated on the HLR-VLR interface when it opens a dial ogue with the gsmSCF.
The HLR-VLR negotiation of CAMEL phase is per subscriber.

4.5.12 Handling of North American Carrier Information

The following procedures apply only when the HPLMN of the CAMEL subscriber and either the VPLMN (for a mobile
originated or forwarded call) or the IPLMN (for a mobile terminated call or forwarded call) are both North American. A
gsmSCF may then provide the gsmSSF with any of the following North American (NA) carrier related information items.

- NA Carrier Information;
- NA Originating Line Information;
- NA Charge Number.

A gsmSSF shall use the received information items both to select any long distance carrier needed for the call and to
provide certain information needed by thiscarrier. Any required information items not received shall be defaulted to those
that would normally apply to the call in the absence of an interaction with a gsmSCF.

If any NA information item received from the gsmSCF is found to be invalid, the gsmSSF may either, as an operator
option, release the call or behave asif the invalid information item had not been sent.

If the carrier specified in the Carrier parameter is not supported inthe VPLMN or IPLMN, the gsmSSF may either, asan
operator option, release the call or substitute for the unsupported carrier a preferred carrier of the VPLMN or IPLMN.

Support of the NA Originating Line Information and Charge Number parametersis an operator optioninaVPLMN
based on roaming agreements with the operators of other PLMNs, A gsmSSF may ignore these items when received
from certain or all gsmSCFs located in other PLMNs and replace them with the corresponding default items for an MO,
MF, MT or VT call.

4.5.13 Handling of trunk originated calls

The handling of trunk originated callsin the inter-connecting MSC is specified in 3GPP TS 23.018 [12] subclause 7.5.
The processes and procedures specific to CAMEL are specified in this subclause.

- Procedure CAMEL_TOC Dialled Services;
- Procedure CAMEL_TOC_MSC_INIT;

- Procedure CAMEL_NDS TOC_INIT;

- Procedure CAMEL_TOC_LEG1_MSC.

The procedure CAMEL_TOC_LEG1 M SC supervises the originating party only. The process
CAMEL_MT_CF_LEG2 MSC supervises the called-to party only. Hence, signals from the originating exchange are
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received by the procedure CAMEL_TOC_LEG1 MSC and signals from the destination exchange are received by the
process CAMEL_MT_CF_LEG2_MSC.

45.13.1 Procedure CAMEL_TOC_Dialled_Services
Void

45.13.2 Procedure CAMEL_TOC_MSC_INIT

Sheet 1: Decision “First procedure call”: The procedure call formal parameter (FPAR) values “First” or “NotFirst”
indicate whether the gsmSSF instance has been invoked for this cal at the Collected Information DP.

- First_ The gsmSSF has not been invoked.

- NotFirst: The gsmSSF has been invoked earlier and the gsmSSF is waiting for additional digits. The gsmSSF
may not have triggered a CAP dialogue to gsmSCF.

45.13.3 Procedure CAMEL_NDS_TOC_INIT

Sheet 1: Decision “First procedure call”: The procedure call formal parameter (FPAR) values “First” or “NotFirst”
indicate whether the gsmSSF instance has been invoked for thiscall at Analysed Information DP. The dialled services
invoke a different instance of gsmSSF than at the Collected_Information DP.

- First_ The gsmSSF has not been invoked.

- NotFirst: The gsmSSF has been invoked earlier and the gsmSSF is waiting for additional digits. The gsmSSF
may not have triggered a CAP dialogue to gsmSCF.

4.5.13.4 Procedure CAMEL _TOC LEG1 MSC
Void
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Procedure CAMEL_TOC Dialled_Services 1(1)
'Procedure inthe MSCto 1»
'process CAMEL dialled services
ifor trunk originated calls [

toffrom the origination Exchange.

< > FPAR:
See subclause 4.5.x.1

/* Signals to/from the left are %

CAMEL_
DS_TOC_INIT
Eirst/NotFirst

Fail
Result?
Abort Legl_only More_Digits
Pass
CAMEL_OCH||
MSC_DISC4
Result:= Result:= Result:= Result= Result.=
Fail Pass Abort Legl_only More_Digits

¥ ¥ &

Figure 4.119A-1: Procedure CAMEL_TOC_Dialled_Services (sheet 1)

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 456 ETSI TS 123 078 V14.0.0 (2017-04)

Procedure CAMEL_TOC_MSC_INIT g 1(5)
- - - /¥ Signals toffrom the left are toffrom
D Drnads e M e p o the originating exchange;
1 /¥ Procedure inthe MSCto 1 . °
'handle a trunk originated call*/ I?qlgnals toffrom the right are to/from
U | e process gsmSSF if not
777777777777777777 otherwise stated. */
FPAR:
See subclause 4.5.x.2
NotFirst
No Wed’J
Result= Yes
pass
Allocate call
reference number
Store original
call parameters
Int_Invoke gsmmSSF
[ \
Int_gsmSS|
Int_Error i <
Release Answer Received := Int_O_Exeption
False
Result= Result :=
fail Cancelled
Int_DP_
_Collected_
_Info
DP_
_Collected_
_ _Infa

Figure 4.119B-1: Procedure CAMEL_TOC_MSC_INIT (sheet 1)
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Procedure CAMEL_TOC_MSC_INIT 2(5)
:/7*7P7rc;c7ec7h;n; ;n}ﬁt;h;léé Ec; T\ﬁ * Signals to/from the left are to/from
thandle a trunk originated call *, the originating exchange;

L e ______1 signals to/ffrom the right are to/from

the process gsmSSF if not
othewise stated. */

Default Call

[ |Handling = Continue
Call?

. DP_Collected_Info, DP_

!;: B \ |

Int_Disconpect_ .
leg (Ieg1;< Int_ReIeas<CaII Int_Emor Int_Contn< Int_Conne
CAMEL_ CAMEL_
_Modify_ _Modify_
_ClL l(?._lnfn _Cl I(?._Infn
'Modify call ‘Modify call
parameters wit parameters with
received infarmation' received information’
Release Yes
Result= Destination
fail address =
Called Party
Number'
[
Result=
pass

Figure 4.119B-2: Procedure CAMEL_TOC_MSC_INIT (sheet 2)
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Procedure CAMEL_TOC_MSC_INIT 3(5)

:/7*7P7rc;c7ec7h;n; ;n}ﬁt;h;léé Ec; T\ﬁ * Signals to/from the right are to/from
thandle a trunk originated call *, the gsmSSF if not otherwise stated. */
|

C ﬁp_t d <—)7DP_Collected_lnfo,
_Collected_ el iich
_ _Info eg2_Disconnecte

Int_Establish” Int_Connegt To
Temporar Resource \_
Connection

CAMEL_CF_ETC CAMEL CF_CTR
\ ]

Leg2_Disconnected

-
: Int_Contin @
Int_Contn< Wifh_Arqurﬁg_nt
No Yes
'Mad ify call Result=
arameters with fail

Result :=

¢

Figure 4.119B-3: Procedure CAMEL_TOC_MSC_INIT (sheet 3)
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Procedure CAMEL_TOC_MSC_INIT 4(5)

777777777777777 T\ [* Signals toffrom the left are toffro

'handle a trunk origin ated call *ﬂ the originating exchange;
! signals to/ffrom the right are to/from

DP_ the process gsmSSF if not
_Collected atherwise stated. *
Z lpfo—

77777777777 1
!n%;n t_(lgobel\?ggded L/ SAM Int_Cole ct/fnformation
inthe TO_| . (Additionaldigits) (Number_of\ Digijts)

|

23.018 process

Result :=
More_Digits

X

Figure 4.119B-4: Procedure CAMEL_TOC_MSC_INIT (sheet 4)
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Procedure CAMEL_TOC_MSC_INIT 5(5)
:/7*7P7rc;c7ec7h;n; Htﬁe*/léé Ec; T}ﬁ  Signals toffrom the leftare toffro

thandle a trunk originated call *, the originating exchange;

Lo _____1 signals to/from the right are to/from

the process gsmSSF if not
otherwise stated. */

DP_Colected_lInfo,
Leg2_Disconnected

Release

Int_DP_O_Abandon

- Int_Continue _
Int_connnt.< With_Arguént

2 [
K

Result=
fail

Figure 4.119B-5: Procedure CAMEL_TOC_MSC_INIT (sheet 5)
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Procedure CAMEL_TOC_LEG1_MSC
/Aprocedureinthe MSCto I
thandle leg 1 of a trunk originated call. *|

r
|

[* Signals toffromthe left are to/from the MSC
Signals ta/from the right are to/from the gsmS
unle ss otherwise stated */

:

DP_O_MidCall_Active,
Wait_For_Clear

ange;diigii{ﬁrﬁéoiua Start Interdigit
is specifiedin = "1 Timer
MidCall Citera |
Add Digit to
Digit String
QHECK_DIGIT|
BTRING_MSQ
Trigger Continue

Int_ DTMF|
Digit_Rece

Stop Intedigit
Timer

Clear Digit
String

DP O_
MidCall
___Active

Result?

Abort

Stop Interdigit
Timer

Clear Digit
String

k

8(9)

Figure 4.119B-6: Procedure CAMEL_TOC_MSC_INIT (sheet 6)
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Procedure CAMEL_TOC_LEG1_MSC 9(9)
\[/7* :Aipirc;ciec]uiré |7nitr;eil\zsici {o 77777 N * Signals to/from the left are to/from the MSC

thandle leg 1 of a trunk originated call. %) Signals to/from the right are to/from the gsmSSF
L1 unless otherwise stated */

DP_O_MidCall_Active,
Wait_For_Clear

| Interdigit
Internal - = — —> Timer
|

,,,,,,,,, | expires

Le ngth of Digit String less
than length of Start Sting?

Length of Digit String less than

minimum number of digits?
Yes
Int_DP_O_
MidCall
Clear Digit Clear Digit
String Stiing

Figure 4.119B-7: Procedure CAMEL_TOC_MSC_INIT (sheet 7)
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Procedure CAMEL_NDS_TOC_INIT 1(5)

CAMEL handling for a network
Dialled Service for trunk originated calls

/* Procedure in the MSC to perform h\j
/

[* Signals to/from the left are to/from
i

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

No FPAR:
c ; See subclause 4.5.x.

No

Result=
Pass

Allocate Call

Reference Numbe

Store Original
Call Parameters

Int_Invoke
gsmSSF

Wait_for_
gsmSSF_Invoke

Int_gsmSSF_
Invoked S< Release

Int_O_Exception

Int_DP_ Result:=
Analysed_ 2%%“'
Info

DP_
Analysed_
— Info

Figure 4.119C-1: Procedure CAMEL_NDS_TOC_INIT (sheet 1)
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Procedure CAMEL_NDS_TOC_INIT 2(5)
\/; I;rE);eidiLJrieilr;tihieil\/lisicitabér;o}r;{ ) T\j * Signals to/from the leftare to/from

| CAMEL handling for a network the originating exchange;

w_DJqIIgc} Service for trunk originated calls */ */ signals to/from the right are to/fromthe gsmSSF. */

DP_
Analysed_

Ig;—”ReIeaS< Int_Error Int_Contin< Int_Conne< Release
CQMdiL_ 0AMEL_OCH |
_Modity_
7 Yes _CUG_Infa e Rl
No ‘
'Modify call
parameters with
received ir\\fOfm&\I on'
Result= Result= Result:= Result:=
Fail Pass Pass Abort

R QO &

Figure 4.119C-2: Procedure CAMEL_NDS_TOC_INIT (sheet 2)
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Procedure CAMEL_NDS_TOC_INIT 3(5)

s
w/* Procedure in the MSC to perform y\j * Signals to/from the leftare to/from
| CAMEL handling for a network
/f

the originating exchange;
w_DJqIIgc} Service for trunk originated calls */ */ signals to/from the right are to/fromthe gsmSSF. *

DP_Analysed_Info
DP_Analysed_Info ( Leg2_Disconnected
Int_ D iscoré:t 'Tnt—EStab”zi— Int_ Conne<T0_
emporar
_Leg(leg2) Connedion Resource
Int_Disconnect CAMEL_CF_ETC CAMEL_CF _CTR
_Leg_ack

Lelg2_Discon nec)ed $
No Yes
Result=
fail

P_Analysed
_Info

Figure 4.119C-3: Procedure CAMEL_NDS_TOC_INIT (sheet 3)
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Procedure CAMEL_NDS_TOC_INIT 4(5)

| -
1/* Procedure in the MSC to perform [
'CAMEL handling for a network i

} Dialled Service for trunk originated calls */

DP_
_Analysed
— _Info

”””””” al

Input to be handled | SAM Int_Collect Information
in the TO_MSC : (Additionaldigits) (Number_of\_ Digits)
23.018 process ]

Result =
More_Digits

Figure 4.119C-4: Procedure CAMEL_NDS_TOC_INIT (sheet 4)
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Procedure CAMEL_NDS _TOC _INIT

w/* Procedure in the MSC to perform y\j
| CAMEL handling fora network
' Dialled Service for trunk originated calls */

[* Signals toffrom the left are tofrom
the originating exchange;

signals toffrom the right are to/from the gsmSSF.i

< )— Leg2_Disconnected

<

: Int_Continué_ Int_Disconpéct Int_Rele
Release Int_Cont|n< W'th_Argu?ne\:nt _Leg(legl)< Int_Error Call
Lk ]

CAMEL_OCH|| ‘Modify call | |int Disconnect_
MSC_DISC4 parameters with | eq ack

- received information’ -

L
Result:= Result := Result :=
Abort Legl only Fail

)

5(5)

Figure 4.119C-5: Procedure CAMEL_NDS_TOC_INIT (sheet 5)
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Procedure CAMEL_TOC_LEG1_MSC . 1(7)
- - - [* Signals toffromthe left are toffrom
e N s 1 .
1/* A procedure in the MSCto "N W UGG SEIETE,
'handle le g 1 of a trunk originated call. | Signals to/from
i | the right are to from the gsmSSF;
”””””””””””” unless otherwise stated. */

Active
egl_statu

Set-up
Wait_For
Clear Wait_For_
ACM

Figure 4.119D-1: Procedure CAMEL_TOC_LEG1_MSC (sheet 1)
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Procedure CAMEL_TOC_LEG1_MSC 2(7)
w!/i*jb\ipiroic;ati’(; ;nEH(;h;Ié(E Eo 77777 T\ [* Signals toffrom the left are tofrom
thandle leg 1 of a trunk originated call. 9‘ the originating exchange;
b ________1 Signals to/from
the right are to from the gsmSSF;
unless otherwise stated. */
Wait_For__
ACM
Address Connect SAM
Complete
TAMEL_Store]|. T
Destination_|[ ~ ~ ~ See TS 23.078
Address Connect Address Lo
Complete (False | False)
Wait_For_ Wait_For_
Answer Clear
Answer
Wait_For_
ACM
Answer
Wait_For__
Clear

Figure 4.119D-2: Procedure CAMEL_TOC_LEG1_MSC (sheet 2)
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Procedure CAMEL_TOC_LEG1_MSC 3(7)
w/; ;Aipiroiciec]u}é |7nitﬁeil\i éé {o 77777 * Signalks toffromthe left are to/from
thandle leg 1 of a trunk originated call. *9 the originating exchange;
| Signals to/ffrom
the right are to from the gsmSSF;
unless otherwise stated. */
Wait_For_ACM,
Walt For_Answer,
= DP_O_MidcCall AIertmg

Release

CAMEL_OCH
MSC_DISC4

Release

Int_Disconn
Leg_ack

Int_Disconpect
Leg

Int_Releasg”_
Call

Release

P_O_MidCal
_Alerting

—

: Int Conthgé;
Int_Continge With Argument

C

ontinue

Wait_For_
Answer

Int_Error

Wait_For_Answer,
DP_O_MidCall_Alerting

Figure 4.119D-3: Procedure CAMEL_TOC_LEG1_MSC (sheet 3)
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Procedure CAMEL_TOC_LEG1_MSC A(7)
,,,,,,,,,,,,,,,,,,,,,, -
w/* A procedure in the MSC to * Signals toffrom the leftare to/from
thandle leg 1 of a trunk originated call. *9 the originating exchange;
| Signals to/ffrom
the rightare to fromthe gsmSSF;
unless otherwise stated. */

Wait_For_Clear,
DP_O_MidCall_Active
Int_Releas Int_Disconpéct Int_Export ;
Release cali < Leg < Leg Int_MldCa<

0AMEL_OCH|| — I CAMEL_EXPORT
MSC_DISC1L LEG_MSC

i ; ass?
Yes
P_O_MidCall
_Active

[ \

: Int_Contin
Int_Cont|m< With Argurgé\t Int_Emor

Continue

Release

Release

Wait For_
Clear

Figure 4.119D-4: Procedure CAMEL_TOC_LEG1_MSC (sheet 4)
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Procedure CAMEL_TOC_LEG1_MSC 5(7)
,,,,,,,,,,,,,,,,,,,,,, -
w/* A procedure in the MSC to * Signalks toffromthe left are to/from
thandle leg 1 of a trunk originated call. *9 the originating exchange;
| Signals to/ffrom
the right are to from the gsmSSF;
unless otherwise stated. */

<—>7 DP_O_MidCall_Alerting

Int_Conne
Resource

CAMEL_CF_ETC CAMEL_CF CTR

ELSE Fail
Answer

Result =
Answer

Answer

Figure 4.119D-5: Procedure CAMEL_TOC_LEG1_MSC (sheet 5)
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Procedure CAMEL_TOC_LEG1_MSC
'/* Aprocedure in the MSCto
thandle leg 1 of a trunk originated call. *9

CAMEL_CF_ETC
\

* Signals toffrom the leftare to/from
the originating exchange;

Signals toffrom

the rightare to fromthe gsmSSF;
unless otherwise stated. */

(—>7 DP_O_MidCall_Active

Int_Conne
Resource

To_

\MEL CF_CTR

mﬁ Wait_For_ACM

Int_Connect To_
Resource
CAMEL_CF_ETC C \MEL_CF_CHR
\ \
@ Fai
ELSE

6(7)

Figure 4.119D-6: Procedure CAMEL_TOC_LEG1_MSC (sheet 6)
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Procedure CAMEL_TOC_LEG1_MSC 7(7)
r--r-r————~~~"~"~“"“~"“~“"““-“-=-°=-°=-=-- -
1/* A procedure in the MSCto "N * Signalks toffromthe left are to/from
thandle leg 1 of a trunk originated call. # the originating exchange;
| Signals to/ffrom

the right are to from the gsmSSF;

unless otherwise stated. */

Wait_For_Clear,
DP_O_MidCall_Active

_, From originating/destination
i exchange

L - - - ____

[

|
0

|

|

|
|
o |
BICCAPM-— :f;g‘;f modification - BicC APM— - success

_, To Destination/originating
| 1 exchange
L

! |
| e . |
BICC APM>+ :f;’rg‘;‘g modification . lgicc APM - success

i CAMEL_O_
SCUDIF_ MS(

Figure 4.119D-7: Procedure CAMEL_TOC_LEG1_MSC (sheet 7)

4.6 Description of information flows

This clause contains the detailed description of the information flows used by CAMEL for Circuit Switched call
control.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Specific conditions (S), mutually
Exclusive (E), Optional (O) or not applicable (-) for each different traffic case applicable to the following CSl:

- MO MobileOriginating call inthe VMSC (O-CSl, D-CSI or N-CSlI dialogue);
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- MF Mobile Forwarded call inthe VMSC or the GMSC asin figure 4.7 (O-CSl, D-CSI or N-CSl diaogue);

- MT Mobile Terminating call in the GMSC (T-CSl diaogue);

- VT Mobile Terminating cal in the VMSC (VT-CSI dialogue);

- NC gsmSCFinitiated new call;

- NP  gsmSCFinitiated new party in an existing cal;

- TO Trunk Originating call inthe MSC (TO-CSI or N-CSI dialogue).

If the IEsin one table apply in al the possible cases listed above or no distinction is needed, then the IEs are marked in

the " Status" column.

An'M' |E shall always be included for the corresponding traffic case. A 'C' IE shall be included if the sending entity has
the necessary information to populate the IE. The conditions for the inclusion of an'S' |E are shown in the 'Description’
column of the definition table. When a set of 'E' IEsis shown in the definition of an Information Flow or compound IE,
only one of those |Es may be included. An'O' |[E may be included or omitted as required by the service logic. A *-' |E
shall always be omitted for the corresponding traffic case. This categorization isafunctional classification, i.e. it
defines the requirements for the stage 2 information. it is not a stage 3 classification to be used for the ASN.1 syntax of

the protocol.

The distinction between MO, MF, MT, VT, NC, NP and TO callsis not applicableto all Information Flows.

The following principles apply for the handling of the |Es by the receiving entity:

- The gsmSSF shall functionally support al 1Es which can be sent to it.

- The gsmSCF may silently discard any IE which it does not functionally support.

- The gsmSRF shall return an error if it does not functionally support an |E which it receives.

- The HLR may silently discard any |E which it does not functionally support.

Details of errors and exceptions to these rules are specified in are specified in 3GPP TS 29.078 [36].

4.6.1 gsmSSF to gsmSCF information flows

46.1.1 Activity Test ack

46.1.11 Description

This IF isthe response to the Activity Test.

46.1.1.2 Information Elements

This IF contains no information elements.

4.6.1.2 Apply Charging Report

46.1.2.1 Description

This|F is used by the gsmSSF to report to the gsmSCF the information requested in the Apply Charging IF.

4.6.1.2.2 Information Elements
Information element name | Status Description
Call Result M |This IE contains the charging information provided by the gsmSSF.

Call Result contains the following information elements:
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Information element name | Status Description
Time Duration Charging Result M |This IE is described in a table below.

Time Duration Charging Result contains the following information elements:

Information element name | Status Description
Time Information M |This IE is described in a table below.
Party To Charge M [This IE is received in the related Apply Charging IF to correlate the result to

the request. This IE shall be a copy of the corresponding IE received in the
Apply Charging IF.

ACh Charging Address M [This IE identifies the call party to which the Apply Charging Report IF applies.
This |E is described in a table below.
Leg Active M  [This IE indicates whether the call leg is active or not. When the ACR is sent

because of a change in CPH configuration legActive=FALSE shall be used.

Call Leg Released At Tcp Expiry S [This IE is an indication that the gsmSSF has released the call leg or the
Temporary Connection or SRF Connection, due to Tcp expiry.

It shall be present when Apply Charging Report is sent due to Tcp expiry and
the gsmSSF has released the call leg or the Temporary Connection or SRF
Connection (because 'Release If Duration Exceeded' was present in the Apply
Charging IF).

In all other cases, this IE shall be absent.

Time Information contains the following information elements:

Information element name | Status Description

Time If No Tariff Switch S,E |This IE shall be present if no tariff switch has occurred since the reception of
the first Apply Charging IF for the connection to the Called Party, the
Temporary Connection, or the gsmSRF connection, otherwise it shall be
absent.

If Answer was detected for the connection to the Called Party, the Temporary
Connection or the gsmSRF connection, then the elapsed time since detection
of Answer shall be reported.

For a change in a CPH configuration the particular time when the legs in a CS
are connected shall be taken as Answer.

If answer was not detected, it shall be set to "0".

Time If Tariff Switch S,E |This IE shall be present if a tariff switch has occurred since the reception of
the first Apply Charging IF for the connection to the Called Party, the
Temporary Connection, or the gsmSRF connection, otherwise it shall be
absent.

ACh Charging Address contains the following information elements:

Information element name | Status Description
Leg ID E |This IE indicates that the Apply Charging Report IF applies to the specified
leg.
SRF Connection E |This IE indicates that the Apply Charging Report IF applies to the Temporary
Connection or SRF Connection

4.6.1.3 Call Information Report

46.1.3.1 Description

This|F isused to send specific call information for asingle call party to the gsmSCF as requested by the gsmSCF in a
previous Call Information Request | F.

4.6.1.3.2 Information Elements
Information element name | Status Description
Requested Information List M [This IE specifies the requested information.
Leg ID M  [This IE indicates the party in the call for which information shall be collected.
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4.6.1.4 Disconnect Leg ack

46.1.4.1 Description

This IF isthe successful response to the Disconnect Leg IF.

46.1.4.2 Information Elements

This IF contains no information elements.

4.6.1.5 Entity Released

46.151 Description

This IF is used to inform the gsmSCF about the release of alogica entity (CS or BCSM) caused by exception or errors.
It is sent by the CSA FSM if thisinformation cannot be conveyed withinan TC_ABORT or TC_END becausethe TC
dialogue has to be kept because of other existing logical entities (CS or BCSM) in this CSA which are not affected by
this error/exception. This IF is not sent if the last CS was released.

The IF Entity Released is not used if the release of the entity can be reported through other IFs, e.g. Event Report

BCSM, Call Information Report.

4.6.1.5.2 Information Elements

Information element name | Status Description
CS Failure E |This IE indicates that an CS has been released.
BCSM Failure E |This IE indicates that a leg has been released.

CS Failure contains the following information elements:

Information element name

Status

Description

Call Segment ID

M

This IE identifies the released CS.

Cause

C

This IE indicates the cause for releasing the CS. The Cause may be used by
the gsmSCF to decide how to continue the call handling.

BCSM Failure contains the following information elements:

Information element name |Status Description
Leg ID M |This IE identifies the released leg.
Cause C |This IE indicates the cause for releasing the leg. The cause may be used by the
gsmSCF to decide handling.
4.6.1.6 Event Report BCSM
46.1.6.1 Description

This IF is used to notify the gsmSCF of a call-related event (i.e. BCSM events as answer and disconnect) previously
requested by the gsmSCF in a Request Report BCSM Event IF.

4.6.1.6.2 Information Elements
Information element | MO | MF [ MT | VT | NC | NP | TO Description
name
Event Type BCSM M[{M|M]|M| M| M| M |[This IE specifies the type of event that is reported.
Event Specific c|c|lc|jc|c|cC C |This IE indicates the call related information specific to the
Information BCSM event.
Leg ID MM M[M|M|M M |This IE indicates the party in the call for which the event is
reported.
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Information element | MO | MF | MT | VT [ NC [ NP | TO Description
name
Misc Call Info MI{MI{MIM|M|M M |This IE indicates the DP type.

If the Event Type BCSM | E contains either O_Answer or T_Answer, then the Event Specific Information BCSM |E

contains the following information elements:

Code 2

Information element | MO | MF [ MT | VT | NC | NP | TO Description
name

Destination Address MM M[M|M|M M |This IE specifies the destination address for the call leg.
The NatureOfAddress indicator may contain a national-
specific value. For some national-specific
NatureOfAddress indicator values the length of the digit
part of destination address may be zero.

OR - c|C - - - - |This IE indicates that the call was subject to basic Optimal
Routeing as specified in 3GPP TS 23.079 [19].

Forwarded Call - M| C|C - - - |This IE indicates that the call has been subject to a Call
Forwarding supplementary service.

Charge Indicator S|S|S|S|S]|S S |This IE specifies the value which will be stored in the Call
Data Record. See ITU-T Recommendation Q.763 [43].

Ext-Basic Service S|S|S|S - - S |This IE is used for SCUDIF calls.

Code It indicates the type of basic service, i.e. teleservice or
bearer service. It indicates the service active at answer for
the SCUDIF call (as defined in 3GPP TS 23.172 [27]).

Ext-Basic Service S|S|S|S - - S |This IE is used for SCUDIF calls.

It indicates the type of basic service, i.e. teleservice or
bearer service. It indicates the service which is not active
at answer for the SCUDIF call (as defined in 3GPP

TS 23.172 [27]).

It shall be present if the negotiation of the SCUDIF
services resulted in both basic services for the SCUDIF
call. Otherwise shall be absent.

If the Event Type BCSM IE contains either O_Mid_Call or T_Mid_Call, then the Event Specific Information BCSM IE
contains the following information element:

Information element | MO | MF | MT | VT [ NC [ NP | TO Description
name
Midcall Info M [ - - [ M| - - M |This IE is described in a table below.

MidCall Info contains the following information elements:

Information element | MO | MF [ MT | VT | NC | NP | TO Description
name
DTMF Digits SE| - - |S,E| - - | S,E |This IE contains the detected mid-call digits.
Completed This IE shall be present when triggering takes place after
the minimum number of digits has been detected.
DTMF Digits Timeout |S,E| - - |SE]| - - | S,E |This IE contains the detected mid-call digits.

This IE shall be present when triggering takes place
before the minimum number of digits has been detected.

If the Event Type BCSM I|E contains one of Route_Select_Failure, O_Busy, O_Disconnect or T_Disconnect, then the
Event Specific Information BCSM |E contains the following information element:

Information element
name

MO

MF

MT

VT

NC

NP

TO

Description

Cause

C

C

C

C

C

C

C

This IE indicates the cause.
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If the Event Type BCSM IE contains T_Busy, then the Event Specific Information BCSM |E contains the following

information elements:

Information element name MO | MF

VT

NC | NP

Description

Cause - -

This IE indicates the cause.

Call forwarded - -

This IE indicates that the call may be
forwarded by the appropriate Call
Forwarding supplementary service or Call
Deflection supplementary service.

If T_Busy is reported from the GMSC, then
this |IE shall be present in the following
cases:

- The event is triggered by the reception of
an FTN in the 2" Send Routeing Info ack
from the HLR;

- The event is triggered by the reception of
the Resume Call Handling information flow
from the VMSC.

If T_Busy is reported from the VMSC, then
this |IE shall be present in the following
cases:

- The eventis triggered by the invocation
of conditional call forwarding (Busy or
Not_Reachable);

- The event notification is triggered by the
invocation of Call Deflection.

Route Not permitted - -

This IE indicates that the further call setup
will not take place in this GMSC due to the
rules of basic optimal routeing. See 3GPP
TS 23.079 [19].

Forwarding Destination Number - -

This IE contains the Forwarded-to-Number
or the Deflected-to-Number. It shall be
present if the Call Forwarded IE is present.
Otherwise, it shall be absent.

If the Event Type BCSM |E contains T_No_Answer, then the Event Specific Information BCSM |E contains the

following information elements:

Information element name MO MF

VT

NC | NP

Description

Call Forwarded - -

This IE indicates that the call may be
forwarded by the appropriate Call
Forwarding supplementary service.

If T_No_Answer is reported from the GMSC,
then this IE shall be present in the following
cases:

- The event is triggered by the reception of
the Resume Call Handling information flow
from the VMSC.

If the T_No_Answer is reported from the
VMSC, then this IE shall be present in the
following cases:

- The event is triggered by the invocation
of conditional call forwarding (No_Answer).

Forwarding Destination Number - -

This IE contains the Forwarded-to-Number
or the Deflected-to-Number. It shall be
present if the Call Forwarded IE is present.
Otherwise, it shall be absent.

If the Event Type BCSM IE contains Call_Accepted or O_Term_Seized, then the Event Specific Information BCSM |E

contains the following information elements:

Information element | MO | MF [ MT | VT | NC [ NP | TO Description
name
Location Information C - - C - - - |See subclause 4.6.1.8 with VLR Number IE as “- (not
applicable)”.
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If gsmSCF does not arm DP O_Change Of _Position, then the Location Information reported at

DP O_Term_Seized may be the same as the Location Information reported at DP Collected_Information,
even when the subscriber has changed location between DP Collected Information and

DP O_Term_Seized.

If the Event Type BCSM IE contains O_Change_Of_Position or T_Change_Of_Position, then the Event Specific

Information BCSM | E contains the following information elements:

Information element name MO | MF [ MT VT NC NP Description
Location Information C - - C - - |See subclause 4.6.1.8 with VLR Number IE
as “- (not applicable)”.
Met DP Criteria List S - - S - - |This IE is described in a table below.

It carries the list of criteria that were
triggered and met for the reporting of the
change of position event.

It shall be present if change of position

control info was received in the request.

Met DP Criteria List contains alist of up to 10 instances of the following information element:

Information element name MO | MF

MT

VT

NC

NP

Description

Met DP Criterion M -

M

Each Met DP Criterion IE is one of the 6
possibilities indicated in the table below. If
multiple instances of the Met DP Criterion IE
have the same value, this is not an error.

Each instance of the Met DP Criterion |E contains one of the following information elements:

Information element name MO | MF

MT

VT

NC

NP

Description

Cell Global ID E -

E

This IE indicates that the mobile station
performed handover across the boundary of
the cell specified in this IE. Furthermore it
indicates whether the handover was into or
out of the cell.

Service Area ID E -

This IE indicates that the mobile station
performed handover across the boundary of
the service area specified in this IE.
Furthermore it indicates whether the
handover was into or out of the service
area.

Location Area ID E -

This IE indicates that the mobile station
performed handover across the boundary of
the location area specified in this IE.
Furthermore it indicates whether the
handover was into or out of the location
area.

Inter-System Handover E -

This |IE indicates that the mobile station
performed inter-system handover.
Furthermore it indicates whether the
handover was from GSM to UMTS or from
UMTS to GSM.

Inter-PLMN Handover

This IE indicates that the mobile station
performed inter-PLMN handover.

Inter-MSC Handover E -

This IE indicates that the mobile station
performed inter-MSC handover.

If the Event Type BCSM IE contains O_Abandon, then the Event Specific Information BCSM | E contains the

following information elements:

Information element | MO | MF [ MT | VT | NC [ NP | TO Description
name
Route Not Permitted - S - - - - - |This IE indicates that the further call setup will not take
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Information element
name

MO

MF|MT | VT [NC|NP| TO Description

place in this MSC due to the rules of basic optimal
routeing. See 3GPP TS 23.079 [19].

If the Event Type BCSM |E contains one of O_Service Change or T_Service_Change, then the Event Specific
Information BCSM | E contains the following information elements:

Information element [ MO | MF | MT | VT | NC | NP | TO Description
name
Ext-Basic Service M| M| M|[M - - M [This IE indicates the new basic service code after a
Code successful bearer service modification.
Nature of Service c|cj|c|c - - C |This IE indicates the nature of the service change (User
Change initiated service change or network initiated service
change). Shall be present if available.
Initiator of Service M{M|M|[M - - M |This IE indicates the initiator of the service change (A
Change side or B side)

If the Event Type BCSM IE contains O_No_Answer, then the Event Specific Information BCSM |E is not included.

If the Event Type BCSM |E contains Collected_Info, then the Event Specific Information BCSM |E contains the
following information elements:

Information element | TO Description
name
Called Party Number M |The contents of the Called Party Number parameter are as follows:

- Nature of address indicator — set to the same value as the Called Party Number
parameter sent in InitialDP:
- Numbering plan indicator — set to the same value as the Called Party Number
parameter sent in InitialDP;
- Address signals:
- If ‘N’ relevant digits, or more, have been collected and the end of pulsing
signal (ST) has not been received, then all relevant digits shall be reported plus a
filler digit, if necessary (note 1)
- If the end of pulsing signal (ST) has been received then all relevant digits
shall be reported, plus the end of pulsing signal and a filler digit, if necessary
(note 1)
- If the inter-digit timer expires in the MSC then all relevant digits shall be
reported plus a filler digit, if necessary (notes 1 & 2).

Note 1: The relevant digits are the digits originally reported in InitialDP plus any additional
relevant digits collected as a result of the Collectinformation operation(s).

Note 2: If the inter-digit timer expires before any additional relevant digits have been
collected then the digits reported are the same as those previously reported in InitialDP or
EventReportBCSM.

Note 3: Some dialled digits may not be relevant for reporting. Relevant digits are
determined by operator defined rules in the MSC, e.g. operator specific service selection
information may not be reported. The MSC/ gsmSSF compares ‘N’ against the digits to be
reported.

4.6.1.7

46.1.7.1

Initiate Call Attempt ack

Description

ThisIF isthe successful response to the Initiate Call Attempt IF.

4.6.1.7.2 Information Elements
Information element name NC NP Description
Supported CAMEL Phases M M |This IE indicates the CAMEL Phases supported.
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Information element name NC | NP Description
Offered CAMEL4 Functionalites| M M |This IE is described in subclause 4.6.1.8.
This IE indicates the CAMEL phase 4 functionalities offered.

Release Call Argument (0] - |This IE indicates whether the gsmSCF is allowed to use network specific
Extension Allowed IE in the Release Call IF.

4.6.1.8 Initial DP

46.1.8.1 Description

This|F is generated by the gsmSSF when atrigger is detected at a DP in the BCSM, to request instructions from the
gsmSCF.

4.6.1.8.2 Information Elements

(Note: IEsinthe NC columnsin this IF may need further study.)

Information element | MO | MF | MT [ VT | NC | NP | TO Description
name
Additional CallingPartyl C | C | C | C - C C |This IE contains the calling party number provided by
Number the access signalling system of the calling user or
received from the gsmSCF due to the previous CAMEL
processing.
Called Party Number C{M[{M|M - M M |This IE contains the number used to identify the called

party in the forward direction.

For MO and MF calls this IE is used in the case of TDP
Route_Select_Failure (this is the destination number
used to route the call) and in the case of TDP Busy and
TDP No Reply (this is the MSISDN when the destination
number used for the call is an MSRN, or in the case of
unsuccessful call establishment received from the HLR
via the MAP interface, otherwise it is the number used to
route the call).

For VT calls when there is no forwarding pending this is
the MSISDN received in the Provide Roaming Number;
if the MSISDN is not available, the basic MSISDN is
used.

For the MT and VT call case when there is call
forwarding or call deflection pending, this is the
MSISDN, i.e. not the forwarded-to or deflected-to
number.

If the Initial DP IF is sent at TDP Route_Select_Failure
or TDP Analysed_Information then the NatureOfAddress
indicator may contain a national-specific value. For
some national-specific NatureOfAddress indicator
values the length of the digit part of the destination
address may be zero.

For TO calls this IE is used to identify the called party in
the forward direction. It is used in the case of TDP
Collected_Information and TDP Analysed_Information.
The number contained in this |IE shall be the relevant
digits, for reporting purposes, of the number received in
the telephony signalling system call establishment
message (e.g. ISUP IAM). The number may or may not
include the end of pulsing signal (ST).
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Information element
name

MO

MF

MT

VT

NC

NP

TO

Description

Called Party BCD
Number

This IE contains the number used to identify the called
party in the forward direction. It is used for an MO call in
all cases except in the case of TDP
Route_Select_Failure.

For the TDP Collected_Information, the number
contained in this IE shall be identical to the number
received over the access network. It may e.g. include
service selection information, such as * and # digits, or
carrier selection information dialled by the subscriber.
For the TDP Analysed_Information, the number
contained in this IE shall be the dialled number received
over the network access or received from a gsmSCF in
a Connect IF, Service selection information, such as *
and # digits may be present (see subclause 4.2.1.2.2);
carrier selection information dialled by the subscriber is
not present.

Calling Party Number

This IE carries the calling party number to identify the
calling party or the origin of the call.

Calling Partys
Category

This IE indicates the type of calling party (e.g., operator,
pay phone, ordinary subscriber).

CallGap Encountered

This IE indicates the type of gapping which has been
applied to the related call.

This IE shall be present only if a call gapping context is
applicable to the Initial DP IF.

Call Reference
Number

This IE may be used by the gsmSCF for inclusion in a
network optional gsmSCEF call record. It has to be
coupled with the identity of the MSC which allocated it in
order to define unambiguously the identity of the call.
For MO calls, the call reference number is set by the
serving VMSC and included in the MO call record.

For MT calls, the call reference number is set by the
GMSC and included in the RCF call record in the GMSC
and in the MT call record in the terminating MSC.

For VT calls, the call reference number is set by the
GMSC and included in the RCF call record in the GMSC
and in the MT call record in the terminating MSC.

For MF calls, the call reference number is set by the
GMSC and included in the CF record in the forwarding
MSC.

For the setting of the Call Reference Number for NP
calls, see the corresponding call case above (MO, MT,
VT or MF).

For TO calls, the call reference number is set by the
inter-connecting MSC.

Cause

This IE indicates the cause specific to the armed BCSM
DP event. This IE is applicable to

DP Route_Select_Failure and DP T_Busy. The cause
may be used by the gsmSCF to decide how to continue
the call handling.

Event Type BCSM

This IE indicates the armed BCSM DP event, resulting
in the Initial DP IF. For the TO traffic case this will be
‘CollectedInformation’ or ‘Analysedinformation’.

IMSI

This IE identifies the mobile subscriber.

For the NP case, the IMSI is mandatory if the new party
is initiated in an MO, MF, MT, or VT call, otherwise it
shall be absent.

IP SSP Capabilities

This IE indicates which SRF resources are supported
within the gsmSSF and are available. If this IE is absent,
it indicates that no gsmSRF is attached and available.

Location Information

This IE is described in a table below.

Location Number

ETSI

For mobile originated calls this IE represents the
location of the calling party. For all other call scenarios
this IE contains the location number received in the
incoming ISUP signalling.




3GPP TS 23.078 version 14.0.0 Release 14

484

ETSI TS 123 078 V14.0.0 (2017-04)

Information element
name

MO

MF

MT

VT

NC

NP

TO

Description

MSC Address

For MO calls, the MSC Address carries the international
E.164 address of the serving VMSC.

For MT calls, the MSC Address carries the international
E.164 address of the GMSC.

For VT calls, the MSC Address carries the international
E.164 address of the serving VMSC.

For MF calls, the MSC Address carries the international
E.164 address of the forwarding MSC.

For NP case, see the corresponding call case above
(MO, MT, VT or MF).

For TO calls, the MSC Address carries the international
E.164 address of the inter-connecting MSC.

GMSC Address

For MF calls, the GMSC Address carries the
international E.164 address of the GMSC.

For VT calls, the GMSC Address carries the
international E.164 address of the GMSC.

For NP calls, the GMSC Address is mandatory if the
new party is initiated in an MF call or in a VT call,
otherwise it shall be absent. The GMSC Address carries
the international E.164 address of the GMSC.

Carrier

This IE is described in a table below.

This IE may be present when the VPLMN and the
HPLMN of the subscriber are both North American.
For MO calls, this IE shall identify any carrier that was
explicitly selected by the calling subscriber. If no carrier
was explicitly selected, this IE shall contain the calling
subscriber's subscribed carrier.

For MT and VT calls, the IE shall contain the carrier
subscribed to by the called subscriber.

For MF calls, the |IE shall contain the carrier subscribed
to by the forwarding subscriber.

For TO calls, this IE shall identify any carrier that was
explicitly selected by the calling party or redirecting
party, as received from the telephony signalling system
(e.g. ISUP IAM).

Original Called Party
ID

This IE carries the dialled digits if the call has met call
forwarding on the route to the gsmSSF. This IE shall
also be sent if it was received from the gsmSCF due to
previous CAMEL processing.

Redirecting Party 1D

This IE indicates the directory number the call was
redirected from. This IE shall also be sent if it was
received from the gsmSCF due to previous CAMEL
processing.

Redirection Information

This IE contains forwarding related information, such as
the redirection counter.

Service Key

This IE indicates to the gsmSCF the requested CAMEL
Service. It is used to address the required application
within the gsmSCF.

Subscriber State

This IE indicates the status of the MS. The states are:
- CAMEL Busy: The MS is engaged on a transaction
for a mobile originating or terminated circuit-switched
call.

- Network Determined Not Reachable: The network
can determine from its internal data that the MS is not
reachable.

- Assumed Idle: The state of the MS is neither
"CAMEL Busy" nor "Network Determined Not
Reachable".

- Not provided from VLR.

Time And Timezone

This |IE contains the time that the gsmSSF was
triggered, and the time zone in which gsmSSF resides.
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Information element | MO | MF | MT | VT [NC | NP | TO Description
name

Call Forwarding SS - - c|cC - - - If the Initial DP IF is sent from the GMSC, then this IE

Pending shall be present in the following cases:

- The GMSC has received an FTN in the 1st Send
Routeing Info ack IF from the HLR.

- The GMSC has received an FTN in the 2nd Send
Routeing Info ack IF from the HLR and no relationship
with the gsmSCF exists at that moment.

- The GMSC has received the Resume Call Handling
IF from the VMSC and no relationship with the gsmSCF
exists at that moment.

If the Initial DP IF is sent from the VMSC, then this IE
shall be present in the following cases:

- Conditional call forwarding is invoked and no
relationship with the gsmSCF exists at that moment.

- Call Deflection is invoked and no relationship with
the gsmSCF exists at that moment.

Forwarding Destination| - - c|C - - - This IE contains the Forwarded-to-Number or the

Number Deflected-to-Number. It shall be present if the Call
Forwarding SS Pending IE is present, otherwise it shall
be absent.

Service Interaction c|c|c|cC - C C |The IE is described in a table below.

Indicators Two This IE is present if it is received in the ISUP message
or due to previous CAMEL processing.

CUG Index C | - - - - | C - |See 3GPP TS 23.085 [22] for details of this IE.

CUG Interlock Code c|c|c|c|-|C C |This IE shall be set according to 3GPP TS 23.085 [22]
unless modified by the gsmSCF via the Connect or
Continue With Argument IFs.

Outgoing Access c|c|c|CcC - C C |This IE shall be set according to the 3GPP

Indicator TS 23.085 [22] unless modified by the gsmSCF via the
Connect or Continue With Argument IFs.

MS Classmark 2 C - - - - - - This IE contains the MS classmark 2, which is sent by
the MS when it requests access to setup the MO call or
responds to paging in the CS domain.

IMEI (with software C - - - - - - |This IE contains the IMEISV (as defined in 3GPP

version) TS 23.003 [7]) of the ME in use by the served
subscriber.

Supported CAMEL M{M|M|M|M|M M |This IE indicates the CAMEL Phases supported by the

Phases GMSC or the VMSC.

Offered CAMEL4 M[{M|M|M|M|M M |This IE is described in a table below.

Functionalities This IE indicates the CAMEL phase 4 functionalities
offered by the GMSC or the VMSC.

Bearer Capability MfCc|]C]|]C]| -|C C |This IE indicates the bearer capability connection to the
user. For a SCUDIF call (as defined in 3GPP TS 23.172
[27] this IE indicates the Bearer Capability of the
preferred service.

Bearer Capability 2 clcjcj|c| - - C |This IE indicates the bearer capability of the less
preferred service for a SCUDIF call.

Ext-Basic Service c|c|c|cC - C C |This IE indicates the basic service, i.e. teleservice or

Code bearer service. For a SCUDIF call this |IE indicates the
basic service of the preferred service

Ext-Basic Service c|cf|c|c| - - C |This IE indicates the basic service of the less preferred

Code 2 service for a SCUDIF call.

High Layer c|c|c|c)|-]|C C |This IE indicates the high layer compatibility, which will

Compatibility be used to determine the ISDN-teleservice of a
connected ISDN terminal. For a SCUDIF call this IE
indicates the high layer compatibility of the preferred
service.

High Layer c|c|c|CcC - C C |This IE indicates the high layer compatibility of the less

Compatibility 2 preferred service for a SCUDIF call.

Low Layer c|c|c|C - C C |This IE indicates the low layer compatibility, which will

Compatibility be used to determine the ISDN bearer capability of a

connected ISDN terminal. For a SCUDIF call this IE
indicates the Low Layer Compatibility of the preferred
service.
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Information element | MO | MF | MT | VT [NC | NP | TO Description
name
Low Layer c|c|c|C - C C |This IE indicates the low layer compatibility of the less
Compatibility 2 preferred service for a SCUDIF call.
Enhanced Dialled S| S - - S| S S |This IE indicates that the gsmSCF may use the
Services Allowed Enhanced Dialled Services (EDS).
This IE shall be included if and only if all of following four
conditions are fulfilled:
- this IF is sent due to triggering on DP
Analysed_Information; and
- the EDS functionality is offered for this call (as
indicated in the Offered CAMEL4 Functionalities); and
- there is no more than one outgoing leg within this
call; and
- there is no other CAMEL dialogue active for the leg
for which this IF is sent.
User-to-User Service OJ]OoO|]O|O - - O [This IE may be sent if it is received in a call control
activation request message. See 3GPP TS 23.087 [45], 3GPP TS 24.008
[30], and ETSI EN 300 356-1 [40] for details of this IE.
User-to-User ofojoOo]|0O]| - - O |This IE may be sent if it is received in a call control
Information message. See 3GPP TS 23.087 [45], 3GPP TS 24.008
[30], and ETSI EN 300 356-1 [40] for details of this IE.
Collect Information - - - - - - S |This IE indicates whether the gsmSCF is allowed to use
Allowed Collect Information for the armed BCSM DP event. This
IE shall only be included when the armed BCSM DP
event is ‘CollectedInformation’ or ‘Analysedinformation’.
Note: This IE shall only be included for the
‘Analysedinformation’ BCSM DP event if the ‘Enhanced
Dialled Services Allowed’ IE is also present.
Release Call Argumentf O | O | O [ O - (0] O [This IE indicates whether the gsmSCF is allowed to use
Extension Allowed network specific IE in the Release Call IF.

Offered CAMEL4 Functionalities contains the following information elements:

Information element name

Status

Description

Initiate Call Attempt

S

This IE indicates that the gsmSCF may send to the gsmSSF the Initiate Call
Attempt IF.

Split Leg S |This IE indicates that the gsmSCF may send to the gsmSSF the Split Leg IF.

Move Leg S |This IE indicates that the gsmSCF may send to the gsmSSF the Move Leg IF.

Disconnect Leg S [This IE indicates that the gsmSCF may send to the gsmSSF the Disconnect
Leg IF.

Entity Released S [This IE indicates that the gsmSSF will send to the gsmSCF the Entity Released
IF, when appropriate.

DFC With Argument S |This IE indicates that the gsmSCF may send to the gsmSSF the Disconnect
Forward Connection With Argument IF.

Play Tone S |This IE indicates that the gsmSCF may send to the gsmSSF the Play Tone IF.

DTMF Mid Call S |This IE indicates that the gsmSCF may instruct the gsmSSF to arm the
O_MidCall or T_MidCall DP. The gsmSCF may instruct the gsmSSF to
automatically re-arm the DP, when encountered.

Charging Indicator S |This IE indicates that the Charge Indicator IE may be present in the Event
Report BCSM IF reporting the O_Answer or T_Answer DP.

Alerting DP S |This IE indicates that the gsmSCF may instruct the gsmSSF to arm the
O_Term_Seized or Call_Accepted DP.

Location At Alerting S |This IE indicates that the Location Information IE shall be present (if available)
in the Event Report BCSM IF reporting the O_Term_Seized or Call_Accepted
DP.

Change Of Position DP S |This IE indicates that the gsmSCF may instruct the gsmSSF to arm the
O_Change_Of_Position or T_Change_Of_Position DPs. The gsmSCF may
instruct the gsmSSF to automatically re-arm the DP, when encountered.

OR Interactions S [This IE indicates that the gsmSCF may send to the gsmSSF the Basic OR
Interrogation Requested IE in the Connect or Continue With Argument IF.
This IE indicates that the Route Not Permitted IE may be present in the Event
Report BCSM IF reporting the O_Abandon DP.

Warning Tone Enhancements S |This IE indicates that the gsmSCF may send to the gsmSSF the Burstlist IE
(within the Audible Indicator IE) in an Apply Charging IF.

CF Enhancements S |This IE indicates that the Forwarding Destination Number |IE may be present in
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Information element name

Status

Description

the Event Report BCSM IF reporting the T_Busy or T_No_Answer DP.

Criteria for Change Of Position S |This IE indicates that the gsmSCF may send to the gsmSSF in the Request
DP Report BCSM Event IF criteria for reporting the report of
O_Change_Of Position or T_Change_Of Position.
Subscribed Enhanced Dialled S |This IE indicates that Subscribed Enhanced Dialled Services is offered.
Services
Serving Network Enhanced S [This IE indicates that Serving Network Enhanced Dialled Services is offered.
Dialled Services
Service Change DP S |This IE indicates that the gsmSCF may instruct the gsmSSF to arm the
O_Service_Change or T_Service_Change DPs. The gsmSCF may instruct the
gsmSSF to automatically re-arm the DP, when encountered.
Collect Information S [This IE indicates that the gsmSCF may instruct the gsmSSF to arm the

CollectedInfo EDP and order the MSC to collect a specific number of additional
dialled digits.

Location Information is defined in 3GPP TS 23.018 [12]. The following differences apply:

Information element name MO | ME [ MT VT NC NP Description

Location Number - - C C - - |See 3GPP TS 23.018 [12].

Service area ID C,E - CE | CE - - |See 3GPP TS 23.018 [12].

Cell ID C,E - CE | CE - - |See 3GPP TS 23.018 [12].

Geographical information C - C C - - |See 3GPP TS 23.018 [12].

Geodetic information C - C C - - |See 3GPP TS 23.018 [12].

VLR number M - C M - - |See 3GPP TS 23.018 [12].

Age Of location information M - C C - - |See 3GPP TS 23.018 [12].

Current Location Retrieved - - - - - - [Not applicable

Location area ID CE - CE | CE - - |See 3GPP TS 23.003 [7].

Selected LSA Identity S - S S - - |This IE indicates the LSA identity associated
with the current position of the MS. It shall
be present if the LSA ID in the subscriber
data matches the LSA ID of the current cell.
In the case of multiple matches the LSA ID
with the highest priority shall be present.
See 3GPP TS 23.073 [18].

This IE shall be present if available and
SoLSA is supported, otherwise it shall be
absent.

User CSG Information C - C - - - |[See 3GPP TS 23.060 [15].

E-UTRAN Cell ID - - C,E - - - |See 3GPP TS 23.018 [12].

Tracking area ID - - C,E - - - |See 3GPP TS 23.018 [12].

Carrier contains the following information elements:

Information element | MO | MF | MT | VT [ NC [ NP | TO Description
name

Carrier Identification M|IM| M| M - M M [This IE uniquely identifies a North American long distance

Code carrier.

Carrier Selection M| M| M|[M - M M |[This IE indicates the way the carrier was selected, i.e.:

Information - dialled

- subscribed

Service Interaction Indicators Two contains the following information elements:

Information element | MO | MF [ MT [ VT | NC | NP | TO Description
name

Forward Service c|cj|c|cC - C C |This IE is described in a table below.
Interaction Indicator
HOLD Treatment C - - C - C - |This IE indicates whether the CAMEL subscriber can
Indicator invoke HOLD for the call.
CW Treatment Cc| - - C | - C - |This IE indicates whether CW can be applied for a call to
Indicator the CAMEL subscriber whilst this call is ongoing.
ECT Treatment C - - C - C - |This IE indicates whether the call leg can become part of
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Information element | MO | MF [ MT [ VT | NC | NP | TO Description
name

Indicator an ECT call initiated by the CAMEL subscriber.

Forward Service Interaction Indicator contains the following information elements:

Information element | MO | MF [ MT | VT | NC | NP | TO Description
name
Conference Treatment| C | C [ C [ C | - | C C |This IE indicates whether the call leg can become part of
Indicator a MPTY call initiated by the called subscriber.
Call Diversion c|c|c|C - C C [This IE indicates whether the call can be forwarded using
Treatment Indicator the Call Forwarding or Call Deflection supplementary
services.
4.6.1.9 Move Leg ack
46.1.9.1 Description

This IF isthe successful response to the Move Leg IF.

46.1.9.2 Information Elements

This IF contains no information elements.
4.6.1.10 Split Leg ack

4.6.1.10.1 Description
ThisIF isthe successful response to the Split Leg IF.

46.1.10.2 Information Elements

This IF contains no information elements.
4.6.2 gsmSCF to gsmSSF information flows

46.2.1 Activity Test

46.2.1.1 Description

This|F isused to check for the continued existence of a relationship between the gsmSCF and gsmSSF-. If the
relationship is still in existence, then the gsmSSF will respond. If no reply is received, then the gsmSCF will assume
that the gsmSSF has failed in some way and will take appropriate action.

46.2.1.2 Information Elements

This IF contains no information elements.
4.6.2.2 Apply Charging

46.2.2.1 Description

ThisIF isused to instruct the gsmSSF to apply charging mechanisms to control the call duration.
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4.6.2.2.2 Information Elements
Information element | MO | MF | MT | VT [ NC [ NP | TO Description
name

ACh Billing Charging MM M[M|M|M M |This IE specifies the charging related information to be

Characteristics provided by the gsmSSF and the conditions on which this
information has to be provided back to the gsmSCF.

Party To Charge M M| M[M|M|M M |This IE shall be reflected in the corresponding IE of the
Apply Charging Report IF. This IE has no effect on the
charging procedures in the MSC.

ACh Charging Addressf M | M | M | M [ M [ M M |This IE identifies the call party to which the Apply

Charging IF applies.
This IE is described in a table below.

ACh Billing Charging Characteristics contains the following information element:

Information element | MO | MF [ MT | VT | NC [ NP | TO Description
name

Time Duration M|M|M|[M]| M| M| M [This IE is described in a table below.

Charging

Time Duration Charging contains the following information elements:

Information element | MO | MF [ MT | VT | NC | NP | TO Description
name

Max Call Period M[{M|M|M|M|M M |This IE indicates the maximum call period duration timer.

Duration

Tariff Switch Interval ofojojJo|O|O O |This IE indicates the tariff switch time until the next tariff
switch applies for this call leg.

Release If Duration oOojJ]ojofO|O]O O |This IE indicates that the call leg, SRF connection or

Exceeded Temporary connection shall be released when the Max
call Period Duration expires. The cause used in the
Release IF shall be "normal unspecified".
The default handling is to continue the call.

Audible Indicator o[ - O[O0O]0O0]O O |This IE is described in a table below.

Audible Indicator | E contains the following information elements:

Information element
name

MO

MF

MT

VT

NC

NP

TO

Description

Tone

E

E

E

E

E

E

This IE indicates that a fixed sequence of tones shall be
played to the CAMEL subscriber. In the NC case, the first
party created will receive the warning tone. In the TO case
the calling party will receive the warning tone. If present,
this |IE indicates that 30 seconds before the Max Call
Period Duration timer expires, a fixed sequence of tones
consisting of 3 tones of 900 Hz, with a 200 milliseconds
tone duration and a 200 milliseconds intertone duration
shall be played.

Burstlist

This IE is described in the table below.

This IE indicates a variable sequence of bursts that shall
be played during the call period to the CAMEL subscriber.
In the NC case, the first party created will receive the
warning tone. In the TO case the calling party will receive
the warning tone.
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Burstlist IE contains the following information elements:

Information element name | Status Description

Warning Period M  [This IE indicates the time, before the Max Call Period Duration timer expires,
when the Play Burst List IE shall start.

Number Of Bursts M  [This IE indicates the number of bursts to be played. There may be up to three
bursts.

Burst Interval M  [This IE indicates the time interval between successive bursts.

Number Of Tones In Burst M  [This IE indicates the number of tones to be played in each burst. There may
be up to three tones per burst. The tone is fixed to 900 Hz.

Tone Duration M [This IE indicates the duration of a tone in a burst.

Tone Interval M [This IE indicates the time interval between successive tones in a burst.

NOTE  Servicelogic designers should note that the total duration of the Burst List should not exceed the
WarningPeriod | E, otherwise an incomplete Burst List will be played to the served party.

ACh Charging Address contains the following information elements:

Information element | MO | MF | MT | VT | NC | NP | TO Description
name
Leg ID E|E|E|E|E]|E E |This IE indicates that the Apply Charging IF applies to the
specified leg.
SRF Connection E|E|E|E|E]|E E |This IE indicates that the Apply Charging IF applies to the
Temporary Connection or SRF Connection

4.6.2.3 Call Gap

46.2.3.1 Description

This IF is used to activate/modify/remove a call gap mechanism in the gsmSSF. The call gap mechanism is used to
reduce the rate at which specific service requests are sent to a gsmSCF-.

A Call Gap IF can only be sent on an opened dialogue between a gsmSCF and a gsmSSF.

It is possible to have several call gapping conditions applicable to the same gsmSSF (i.e. each conditions was activated
for adefined Service (identified by the service Key) by a defined gsmSCF (identified by the gsmSCF address).

4.6.2.3.2 Information Elements
Information element name | Status Description
Gap Criteria M [This IE specifies the criteria for a call to be subject to call gapping.
Gap Indicators M [This IE indicates the gapping characteristics.
Control Type O [This IE indicates the reason for activating call gapping.

The value "gsmSCF Overloaded" indicates that an automatic congestion
detection and control mechanism in the gsmSCF has detected a congestion
situation.

The value "Manually Initiated" indicates that the service and/or network/service
management centre has detected a congestion situation, or any other situation
that requires manually initiated controls.

The Control Type "Manually Initiated" will have priority over a "gsmSCF
Overloaded" call gap.

Note that Non-IN controlled traffic control mechanism can also apply to an
exchange with the gsmSSF functionality. As the non-IN controlled traffic
control is within the MSC, this traffic control has implicit priority over the IN
controlled traffic control. The non-IN controlled traffic control may also have
some influence on the IN call. Therefore it is recommended to take measures
to coordinate several traffic control mechanisms. The non-IN controlled traffic
control and co-ordination of several traffic control mechanisms are out of the
scope of the present document.

Gap Treatment O [This IE indicates how calls that were rejected due to the call gapping condition
and have Default Call Handling as "Release Call" shall be treated.
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Gap Criteria contains one of the following information elements:

Information element name

Status

Description

Basic Gap Criteria

OE

This IE is a choice of various basic criteria.

Compound Gap Criteria

OE

This IE is a choice of various criteria including a gsmSCF ID.

Compound Gap Criteria contains the following information elements:

Information element name

Status

Description

Basic Gap Criteria

M

This IE is a choice of various criteria.

gsmSCF ID

)

This IE contains the address of the gsmSCF which initiated the Call Gapping.

Basic Gap Criteria contains one of the following information elements:

Information element name

Status

Description

Called Address

OE

This IE contains a string of digits. For each call attempt where the leading
digits of the dialled number match this specific value, the call gapping
treatment shall be applied to the call.

Service

OE

This IE contains a service key value. For each call attempt where the service
key match this specific value, the call gapping treatment shall be applied to the
call.

Called Address And Service

OE

This IE contains a specific string of digits and a service key value. For each
call attempt where the leading digits of the dialled number and the service key
of a call match these specific values, the call gapping treatment shall be
applied to the call.

Calling Address And Service

OE

This IE contains a specific string of digits and a service key value. For each
call attempt where the leading digits of the calling party number and the
service key match these specific values, the call gapping treatment shall be

applied to the call.

Gap Indicators contains the following information elements:

Information element name

Status

Description

Duration

M

This |IE specifies the total time interval during which call gapping for the
specified gap criteria will be active.

A duration of 0 indicates that gapping is to be removed.

A duration of -2 indicates a network specific duration.

Other values indicate the duration in seconds.

Interval

This IE specifies the minimum time between calls being allowed through.
An interval of 0 indicates that calls meeting the gap criteria are not to be

rejected.

An interval of -1 indicates that all calls meeting the gap criteria are to be

rejected.

Other values indicate the interval in milliseconds.

Gap Treatment contains one of the following elements:

Information element name

Status

Description

Information To Send

OE

This IE indicates an announcement or a tone to be sent to the calling party. At
the tone or announcement, the call shall be released.

Release Cause

OE

If the call is to be released, this |IE indicates the specific cause value to be sent
in the Release IF. See ETSI EN 300 356-1 [40] for the coding.

Information To Send contains one of the following elements:

Information element name | Status Description
In-band Info O,E [This IE specifies the in-band information to be sent.
Tone O,E [This IE specifies a tone to be sent to the end-user.

In-band Info contains the following information elements:
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Information element name | Status Description
Message ID M  |This IE is described in a table below.
This IE indicates the message(s) to be sent.
Message Duration O |This parameter indicates the maximum time in seconds that the message shall
be played/repeated. ZERO indicates endless repetition.

Message Id contains the following element:

Information element name | Status Description
Elementary Message 1D O |This IE indicates a single announcement.
4.6.2.4 Call Information Request
46.24.1 Description

This IF is used to request the gsmSSF to record specific information about a single call party and report it to the
gsmSCF (with a Call Information Report IF).

4.6.2.4.2 Information Elements

Information element name | Status Description

Requested Information Type Listf M |This IE is described in a table below.
This IE specifies a list of specific items of information which are requested.

Leg ID M  [This IE indicates the party in the call for which the information shall be
collected.

Reguested Information Type List contains the following information elements:

Information element name | Status Description

Call Attempt Elapsed Time O |This IE indicates that the Call Attempt Elapsed Time is requested in the Call
Information Report.

Call Attempt Elapsed Time is the duration between the end of the CAMEL
processing initiating call setup (Connect, Continue or Continue With Argument
IF) and the received answer indication from the called party side.

For the Calling Party, the value of Call Attempt Elapsed Time in the Call
Information Report shall be set to 0.

Call Stop Time O [This IE indicates that the Call Stop Time is requested in the Call Information
Report.
Call Stop Time is the time stamp when the connection is released.

Call Connected Elapsed Time O |This IE indicates that the Call Connected Elapsed Time is requested in the

Call Information Report.

Call Connected Elapsed Time is the duration between the received answer
indication from the called party side and the release of the connection.

For a Calling Party, it indicates the duration between the sending of the Initial
DP IF and the release of that party.

Release Cause O [This IE indicates that the Release Cause for the call party is requested in the
Call Information Report.

46.25 Cancel

46.25.1 Description
This IF is used by the gsmSCF to request the gsmSSF to cancel all EDPs and reports.

4.6.2.5.2 Information Elements
Information element name | Status Description
All Requests M [This IE indicates that all active requests for the Event Report BCSM, Apply
Charging Report and Call Information Report IFs shall be cancelled.
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4.6.2.5A Collect Information

4.6.2.5A.1 Description

ThisIF isused to instruct the gsmSSF to collect additional dialled digits from the calling party and report them to the
gsmSCF. The use of this operation is only appropriate for a call which has not yet left the set-up phase.

NOTE: Itisadvisableto avoid the use of gsmSCF-initiated user interaction while additional digits are being
collected. Interaction with a Specialised Resource Function (SRF) may result in an ACM being sent to the
originating node which will prevent any further dialled digits being sent.

NOTE: If the gsmSCF sends CAP Connect before the dialling is complete then no further digits can be collected
from the calling party.

4.6.2.5A.2 Information Elements

This IF contains no information elements.
4.6.2.6 Connect

4.6.2.6.1 Description

This IF is used to request the gsmSSF to perform the call processing actions to route a call to a specific destination. To
do so, the gsmSSF may use destination information from the calling party and existing call set-up information
depending on the information provided by the gsmSCF.

The gsmSCF shall not send this IF when thereisa CSA with asingle call segment which includes only leg 1.

4.6.2.6.2 Information Elements
Information element | MO | MF | MT | VT [NC | NP | TO Description
name
Alerting Pattern - - Oo| O - - - |This IE indicates the kind of Alerting Pattern to be
applied.
Calling Partys ojJ]ojOofO0O|0O]O O |This IE indicates the type of calling party (e.g., operator,
Category pay phone, ordinary subscriber).
Destination Routing M M| M[M|M]|M M |This IE contains the called party number towards which
Address the call is to be routed.

The NatureOfAddress indicator may contain a national-
specific value. For some national-specific
NatureOfAddress indicator values the length of the digit
part of the destination address may be zero. The
gsmSCF may use national-specific NatureOfAddress
indicator values of the gsmSSF country.

Generic Number olo|J]Oo|]O|O]|O O |This IE contains the generic number. Its used to convey
the additional calling party number, which e.g. could be
used to modify the calling line ID presented to the called

user.

Carrier oOofojJ]o]J]OoO]J]0O]| O O |This IE is described in a table below.

NA Originating Line oOoJ]ojOoOfO|O]O O [This IE identifies the type of number in the Charge

Information Number (e.g. subscriber versus PLMN operator
number).

Charge Number o|lOoO|J]OoO|O|O]|O O |This IE identifies the chargeable number for the usage
of a North American carrier.

O-CSiI Applicable - -|lO] O] - - - |This IE indicates that the O-CSlI, if present shall be
applied on the outgoing leg.

Suppress N-CSI - - - - - - O |This IE indicates that N-CSI, if present, shall be

suppressed for the trunk originated call.

Original Called Party ofojo|JO|0O|O O [This IE carries the dialled digits if the call has met call
ID forwarding on route to the gsmSSF or is forwarded by
the gsmSCF.
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Information element | MO | MF | MT | VT [NC | NP | TO Description
name
LegToBeConnected | S | S| S| S| S| S S |This IE indicates the leg to which the Connect IF
applies.
The gsmSCF shall include this IE if:
- The CSA has more than one call segment, or
- The CSA has a single call segment, which contains:
- one leg, which is not leg 2; or
- two legs, which are not leg 1 and leg 2, or
- more than two legs.
Otherwise this IE may be present or absent as required
by the service logic.
This IE shall not indicate legl.
Redirecting Party 1D ofojo|JO|O|O O |This IE indicates the directory number the call was
redirected from.
Redirection Informationf O [ O [ O [ O [ O | O O [This IE contains forwarding related information, such as
redirecting counter.
Suppression Of - - O|lO]|]O|O - |This IE indicates that announcements or tones
Announcements generated as a result of unsuccessful call establishment
shall be suppressed.
Service Interaction ofojojJoOo|O|O O [This IE is described in a table below.
Indicators Two
CUG Interlock Code oOojl0O|J]O|J]O|[O]O O |See 3GPP TS 23.085 [22] for details of this IE.
Outgoing Access ojJ]ojOofO0O|0O0]O O |See 3GPP TS 23.085 [22] for details of this IE.
Indicator
Basic OR interrogation| O | O - - O] O O |This IE indicates that a Basic Optimal Routeing
requested interrogation is requested for the call. If Basic Optimal
Routeing is successful, this will be reported to the
gsmSCF in the Answer event report.
This IE shall be ignored if the VMSC associated with the
gsmSSF does not support Basic Optimal Routeing.
This IE shall be ignored if it is received in a gsmSSF
which is handling the MF call case in the GMSC function
of the forwarding subscriber.
Carrier contains the following information elements:
Information element | MO | MF | MT | VT [NC | NP | TO Description
name
Carrier Identification MM M[M|M|M M |This IE uniquely identifies a North American long
Code distance carrier.
Carrier Selection M| M| M[M|[M]|M M [This IE indicates the way the carrier was selected e.g.:

Information

- dialled;
- subscribed.

Service Interaction Indicators Two contains the following information elements:

Information element | MO | MF | MT | VT [NC | NP | TO Description
name

Forward Service ofojojJOoO|O|O O [This IE is described in a table below.

Interaction Indicator

Backward Service ofojo]|oO]| - - O |This IE is described in a table below.

Interaction Indicator

HOLD Treatment o - - o - - - |This IE allows the gsmSCF to disallow the invocation of

Indicator HOLD by the CAMEL subscriber.

CW Treatment o - - o - - - |This IE allows the gsmSCF to disallow the invocation of

Indicator CW for a call to the CAMEL subscriber whilst this call is
ongoing.

ECT Treatment (0] - - (0] - - - [This IE allows the gsmSCF to disallow the call leg to

Indicator become part of an ECT call initiated by the CAMEL
subscriber.

Connected number ofojJoOo]|O]| - - O |This IE indicates the treatment of the connected number

treatment indicator at the originating side.

Non-CUG Call oOofojojJo|O|O O [This IE indicates that no parameters for CUG should be

used for the call (i.e. the call should be a non-CUG call).
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Information element
name

MO

MF

MT

VT [NC|NP| TO Description

Shall be absent if one or more of CUG Interlock Code
and Outgoing Access Indicator is present in the IF.

Forward Service Interaction Indicator contains the following information elements:

Information element | MO | MF | MT [ VT | NC | NP | TO Description
name

Conference Treatment | O | O | O | O | O - O |This IE allows the gsmSCF to disallow the call leg to

Indicator become part of a MPTY call initiated by the CAMEL
subscriber.

Call Diversion ojJ]o|jOoOf[O|O - O |This IE allows the gsmSCF to disallow the Call

Treatment Indicator Forwarding or Call Deflection supplementary services
for this call.

Calling Party oOoJ]oj]OoOfO|O]O O [This IE allows the gsmSCF to mark the CLI as

Restriction Indicator Restricted for the call.

Backward Service Interaction Indicator contains the following information elements:

Information element | MO | MF | MT | VT [NC | NP | TO Description
name

Conference Treatment| O | O | O | O - (0] O |This IE allows the gsmSCF to disallow the call leg to

Indicator become part of a MPTY call initiated by the calling
subscriber.

Call Completion ofojojJoOo]| -|O O |This IE allows the gsmSCF to disallow a CCBS request

Treatment Indicator to be made for the call. See also 3GPP TS 23.093 [26]
for description.

4.6.2.7

46.2.7.1

Description

Connect To Resource

This IF isused to connect a call from the gsmSSF to a gsmSRF.

4.6.2.7.2 Information Elements
Information element name | Status Description
Resource Address M  |This IE indicates the address of the gsmSRF to which the connection shall be

established. It is described in a table below.

Service Interaction Indicators O [This IE indicates whether or not a bothway through connection is required

Two between the call segment and the calling party. When there is no calling party
connected to the call segment, then the gsmSSF shall ignore this IE, if
received. The handling when this IE is not present is defined in ETSI
EN 301 070-1 ([41)).

Call Segment ID M |This IE indicates the call segment to be connected to the resource. The

subsequent user interaction shall apply to all parties connected to the call
segment.

Resource Address contains the following information elements:

Information element name

Status

Description

IP Routing Address

E

This IE indicates the routeing address to set up a connection between the call
segment and the gsmSRF.

None

E

This IE indicates that the call segment shall be connected to a predefined
gsmSRF.
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4.6.2.8 Continue

4.6.2.8.1 Description

This IF requests the gsmSSF to proceed with call processing at the DP at which it previously suspended call processing
to await gsmSCF instructions. The gsmSSF completes DP processing, and continues basic call processing (i.e. proceeds
to the next point in cal in the BCSM) without substituting new data from the gsmSCF.

The gsmSCF may send this operation only when there isa CSA with asingle call segment which includes:
- onlylegl,or
- onlyleg2, or
- leg 1l andleg 2 but no other legs.

4.6.2.8.2 Information Elements

This IF contains no information elements.
4.6.2.9 Continue With Argument

4.6.2.9.1 Description

This IF requests the gsmSSF to continue the call processing with modified information at the DP at which it previously
suspended call processing to await gsmSCF instructions or to continue call processing after a Call Party Handling IF
was received. The gsmSSF completes DP processing if necessary, and continues basic call processing (i.e. proceeds to
the next point in call in the BCSM) with the modified call setup information as received from the gsmSCF.

This IF may also be used to continue call processing after an Initiate Call Attempt IF and Call Party Handling IF.

The gsmSCF can send modified call information at DP Collected Info and at DP Analysed_Info, as listed in the MO
and MF columns in subclause 4.6.2.9.2.

The gsmSCF can send modified call information at DP Termination_Attempt_Authorised, aslisted inthe MT and VT
columnsin subclause 4.6.2.9.2.

The gsmSCF can send modified call information immediately after sending an Initiate Call Attempt IF, aslisted in the
NC and NP columns in subclause 4.6.2.9.2.

The gsmSCF can send modified call information at DP Collected Info and at DP_Analysed Info, aslisted inthe TO
column in subclause 4.6.2.9.2.

In al other cases, Continue With Argument shall contain no other I1E than Leg ID or Call Segment ID.

When this IF is used to resume the processing of an Initiate Call Attempt IF, then aLeg ID shall beincluded and Call
Segment ID shall be absent.

When this IF is used to resume the processing of a Call Party Handling IF, then a Call Segment ID shall be included and
Leg ID shall be absent.

When this IF is used to resume processing after an EDP-R or TDP-R, then aLeg ID shall be included and Call Segment
ID shall be absent. The following exception exists: if thisIF is used to resume processing after an EDP-R or TDP-R in
one of the following scenarios:

- the CSA has one Call Segment only, which includesleg 1 only;

- the CSA has one Call Segment only, which includesleg 2 only;

- the CSA has one Call Segment only, which includesleg 1 and leg 2, but no other legs;
then, the Leg ID may be present or absent, as required by the Service Logic.
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4.6.2.9.2 Information Elements
Information element | MO | MF | MT | VT [ NC [ NP | TO Description
name

Alerting Pattern - - O[O0 ] O - - [This IE indicates the kind of Alerting Pattern to be applied.

Calling Partys ojJ]ojOofO0O|0O]O O |[This IE indicates the type of calling party (e.g., operator,

Category pay phone, ordinary subscriber).

Generic Number olo|J]OoO|]O|O]|O O |This IE contains the generic number. It is used to convey
the additional calling party number, which e.g. could be
used to modify the calling line ID presented to the called
user.

Carrier ofo]J]Oo]J]O]J]O]| O O |This IE is described in a table below.

NA Originating Line oOoJ]ojOoOfO|O]O O |[This IE identifies the type of number in the Charge

Information Number (e.g. subscriber versus PLMN operator humber).

Charge Number olOoO|J]OoO|]O|O]|O O |This IE identifies the chargeable number for the usage of
a North American carrier.

Suppression Of - O|lO|]O|O - |This IE indicates that announcements or tones generated

Announcements as a result of unsuccessful call establishment shall be
suppressed.

Service Interaction ofojojJo|O|O O |[This IE is described in a table below.

Indicators Two

CUG Interlock Code OO0 ]| - - | O] O] O |See3GPP TS 23.085 [22] for details of this IE.

Outgoing Access 0| O - - 0| O O |[See 3GPP TS 23.085 [22] for details of this IE.

Indicator

Basic OR Interrogation| O | O - - O [0,S| O |This IE indicates that a Basic Optimal Routeing

Requested interrogation is requested for the call. If Basic Optimal
Routeing is successful, this will be reported to the
gsmSCEF in the Answer event report.

This IE shall be ignored if the VMSC associated with the
gsmSSF does not support Basic Optimal Routeing.

This IE shall be ignored if it is received in a gsmSSF
which is handling the MF call case in the GMSC function
of the forwarding subscriber.

For an NP call leg, this IE can only be included if the
original call was an MO or NC call.

Leg ID O,E|O,E|O,E[O,E|O,E|O,E| O,E |This IE indicates the party for which call processing is to
be resumed.

Call Segment ID O,E|OE|O,E|[O,E|O,E|O,E| O,E |This IE indicates the call segment for which call
processing is to be resumed.

Suppress O-CSI - -|1O] O] - - - |This IE indicates that O-CSI shall be suppressed for the
forwarding leg or deflecting leg.

Suppress D-CSI - - - - - | O - |This IE indicates that D-CSI shall be suppressed for the
new call leg. This IE can only be included if this IE is sent
to the VMSC or GMSC of the CAMEL subscriber.

Suppress N-CSI - - - -[O]| O O |This IE indicates that N-CSI shall be suppressed for the
new call leg or trunk originated call.

Suppress Outgoing - - - - - (0] - |This IE indicates that Outgoing Call Barrings for the

Call Barring created leg shall be suppressed. This IE can only be
included if the Initiate Call Attempt IF is sent to the VMSC
of the CAMEL subscriber.

Carrier contains the following information elements:

Information element [ MO | MF | MT | VT [ NC [ NP | TO Description
name

Carrier Identification MM M| M[M]|M M |This IE uniquely identifies a North American long distance

Code carrier.

Carrier Selection M M| M|M| M| M M |This IE indicates the way the carrier was selected, i.e.:

Information

- dialled
- subscribed

Service Interaction Indicators Two contains the following information elements:
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Information element | MO | MF | MT | VT [ NC [ NP | TO Description
name

Forward Service ofojojo|O|O O |[This IE is described in a table below.

Interaction Indicator

Backward Service O|J]O0O|]O|O - - O |This IE is described in a table below.

Interaction Indicator

HOLD Treatment (0] - - (@) - - - |This IE allows the gsmSCF to disallow the invocation of

Indicator HOLD by the CAMEL subscriber.

CW Treatment o - - o - - - |This IE allows the gsmSCF to disallow the invocation of

Indicator CW for a call to the CAMEL subscriber whilst this call is
ongoing.

ECT Treatment (0] - - (0] - - - |This IE allows the gsmSCF to disallow the call leg to

Indicator become part of an ECT call initiated by the CAMEL
subscriber.

Connected Number OJ]O0O|O|O - - - |This IE indicates the treatment of the connected number

Treatment Indicator at the originating side.

Non-CUG Call O] O - - - (0] O |This IE indicates that no parameters for CUG should be
used for the call (i.e. the call should be a non-CUG call).
This IE shall be absent if one or more of CUG Interlock
Code and Outgoing Access Indicator are present in the IF.

Forward Service Interaction Indicator contains the following information elements:

Information element [ MO | MF | MT | VT [ NC [ NP | TO Description
name
Conference Treatment | O | O | O | O [ O | O O |This IE indicates whether the call leg can become part of
Indicator a MPTY call initiated by the called subscriber.
Call Diversion oOoJ]ojOoOfO|O]O O |This IE indicates whether the call can be forwarded using
Treatment Indicator the Call Forwarding or Call Deflection supplementary
services.
Calling Party oOojJ]ojofO0O|0O]O O |[This IE allows the gsmSCF to mark the CLI as Restricted
Restriction Indicator for the call.

Backward Service Interaction Indicator contains the following information elements:

Information element [ MO | MF | MT | VT [ NC [ NP | TO Description
name
Conference Treatment| O | O [ O | O | - - O |[This IE indicates if the call leg can become part of a
Indicator MPTY call initiated by the calling subscriber.
Call Completion ofojJoOo]|O]| - - O |[This IE indicates whether a CCBS request can be made
Treatment Indicator for the call. See also 3GPP TS 23.093 [26] for description.
4.6.2.10 Disconnect Forward Connection
4.6.2.10.1 Description
This|F isused:

- to disconnect a connection with a gsmSRF previously established with a Connect To Resource IF;

- todisconnect an initiating gsmSSF from an assisting gsmSSF and its associated gsmSRF. The IF is sent to the
initiating gsmSSF.

4.6.2.10.2 Information Elements

This IF contains no information elements.
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4.6.2.11 Disconnect Forward Connection With Argument

46.2.11.1 Description
ThisIF isused in the following two cases:

1) Toclear aconnectionto agsmSRF: ThisIF is used to explicitly disconnect a connection to a resource (gsmSRF)
established previously with a Connect To Resource or an Establish Temporary Connection IF. It isused for a
forward disconnection from the gsmSSF.

2) To clear aconnection to an assisting SSF: This IF issent to the non-assisting SSF of a pair of SSFsinvolved in
an assist procedure. It is used to disconnect the temporary connection between the initiating SSF and the

assisting SSF.
4.6.2.11.2 Information Elements
Information element name | Status Description
Call Segment ID M  [This IE indicates the call segment in the call to be disconnected from the
resource or the temporary connection.

4.6.2.12 Disconnect Leg

46.2.12.1 Description

This|F is used to request the gsmSSF to release a specific leg associated with the call at any phase. All other legsin this
call areretained. If the last leg of the call segment is disconnected, then the call segment is deleted.

4.6.2.12.2 Information Elements
Information element name | Status Description
Leg To Be Released M |This IE indicates the party in the call to be released.
Release Cause O |This IE indicates to the gsmSSF the reason for releasing the identified party.
This may be used by the MSC or GMSC for generating specific tones to the
party to be released or to fill in the "cause" IE in the Release IF.

4.6.2.13 Establish Temporary Connection

4.6.2.13.1 Description

This|F is used to create a connection between an initiating gsmSSF and an assisting gsmSSF as a part of the assist
procedure. It can also be used to create a connection between a gsmSSF and a gsmSRF.

4.6.2.13.2 Information Elements

Information element name | Status Description
Assisting SSP IP Routing M |This IE indicates the destination address of the gsmSRF or assisting gsmSSF
Address for the assist procedure. As a network operator option, the Assisting gsmSSF

IP Routing Address may contain embedded within it, a "Correlation ID" and
"gsmSCF ID", but only if "Correlation ID" and "gsmSCF ID" are not specified
separately.

Correlation ID O [This IE is used for:

- the correlation of dialogues from the initiating gsmSSF-> gsmSCF with
dialogues from gsmSRF -> gsmSCF;

- the correlation of dialogues from the initiating gsmSSF-> gsmSCF with
dialogues from assisting gsmSSF -> gsmSCF.

Carrier O [This IE is described in a table below.

NA Originating Line Information O |This IE identifies the type of number in the Charge Number (e.g. subscriber
versus PLMN operator number).

Charge Number O |This IE identifies the chargeable number for the usage of a North American
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Information element name | Status Description
carrier.
gsmSCF ID O [This IE indicates the gsmSCF identifier.
Service Interaction Indicators O [This IE indicates whether or not a bothway through connection is required
Two between the call segment and the calling party. When there is no calling party

connected to the call segment, then the gsmSSF shall ignore this IE, if
received. The handling when this IE is not present is defined in ETSI
EN 301 070-1 [41].

Call Segment ID M  [This IE indicates the call segment to be connected to the resource. The
subsequent user interaction shall apply to all parties connected to the call
segment.

Original Called Party ID O [This IE may be used to identify the original called party. If present, it shall be

included in the ISUP IAM for the Temporary Connection. Support of this IE in
the gsmSSF is an implementation option.

Calling Party Number O |This IE may be used to identify the calling party. If present, it shall be included
in the ISUP IAM for the Temporary Connection. Support of this IE in the
gsmSSF is an implementation option.

Carrier contains the following information elements:

Information element name | Status Description
Carrier Identification Code M [This IE uniquely identifies a North American long distance carrier.
Carrier Selection Information M This IE indicates the way the carrier was selected, i.e.:
- dialled;
- subscribed.

4.6.2.14 Furnish Charging Information

46.2.14.1 Description

This|F is used to request the gsmSSF to include call related information in the CAMEL specific logical cal record. The
logical call record is created when the Furnish Charging Information IF isreceived and alogical cal record for that leg
does not exist. For modelling purposes the logical cal record is buffered in the gsmSSF. The gsmSSF completes logical
call records as defined in the SDLs. Once the logical call record is completed, then the free format data are moved to the
corresponding CDR and the logical call record is deleted.

The gsmSCF can send multiple concatenated Furnish Charging Information IFs per leg for completion. The total
maximum of free format datais 160 octets per leg. The 160 octets may be sent in one or more FCI IFs. If there are
incompl ete free format data and new Furnish Charging Information | (s) i/are received to overwrite the non-completed
data, then the non-complete data are discarded and the gsmSCF can send another 160 octets per leg. The SDLs of the
present document define when logical call records are completed. After the completion the gsmSCF can send another
160 octets of the free format datain one or more Furnish Charging Information |Fs for the called leg.

4.6.2.14.2 Information Elements

Information element name | Status Description
FCI Billing Charging M |This IE is described in a table below.
Characteristics

FCI Billing Charging Characteristics contains the following information element:

Information element name | Status Description

FCIBCCCAMEL Sequence 1 M |This IE is described in a table below.

FCIBCCCAMEL Seguence 1 contains the following information elements:

Information element name | Status Description
Free Format Data M  |This IE contains the free format data to be inserted in the CAMEL logical call
record.
Party To Charge M [This IE indicates the party for whom a CAMEL logical call record will be
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Information element name | Status Description

created.

Append Free Format Data O |This IE indicates that the gsmSSF shall append the free format data to the
logical call record.

- If this IE is present and indicates "Append", the gsmSSF shall append the
free format data received in this IF to the free format data already present in
the logical call record for that leg of the call.

- Ifthis IE is absent or indicates "Overwrite", then the gsmSSF shall
overwrite all free format data already present in the logical call record for that
leg of the call, by the free format data received in this IF.

If no logical call record exists for that leg of the call, then the gsmSSF shall
ignore this |IE.

4.6.2.15 Initiate Call Attempt

4.6.2.15.1 Description

This|F isused to request the gsmSSF to create a new party in an existing call (NP), or to create a completely new call
(NC). The created leg is an originating call. The addressinformation provided by the gsmSCF is used.

4.6.2.15.2 Information Elements
Information element name NC | NP Description
Destination Routeing Address M M |This IE contains the called party number towards which the call is to be
routed.

For calls to an MS this can e.g. be (but shall not be limited to) the
MSISDN (for routeing via a GMSC) or the MSRN received from the HLR
(for routeing direct to the VMSC).

Calling Party Number - |This IE identifies which number shall be regarded as the calling party for

the created call.

Leg To Be Created This IE indicates the legID to be assigned to the newly created party. The

leg ID shall be 3 or higher.

gl £ £
<

New Call Segment M |This IE indicates the CS ID to be assigned to the newly created call

segment.

Call Reference Number M - |This IE may be used by the gsmSCF for inclusion in a network optional
gsmSCF call record. The call reference number is included by the MSC
in the call record.

gsmSCF Address M - |This IE contains the address of the gsmSCF which initiated the new call.
This IE is required for a unique Call Reference.

Suppress T-CSI (@) O |This IE indicates that T-CSI shall be suppressed on the terminating leg.

4.6.2.16 Move Leg

4.6.2.16.1 Description

This IF requests the gsmSSF to move aleg to CSID1. After the move the source call segment is deleted.

In moving the specified leg, the conditions of the leg: the armed EDPs, the Stored e-parameters, the Non-completed
CAMEL logical call records, and the Call Information Report pending, are also applied for the same leg after the move.

4.6.2.16.2 Information Elements
Information element name | Status Description
Leg ID To Move M |This IE indicates the leg that shall be moved.
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This IF isused to play avariable sequence of tones to a particular leg or call segment using the M SC's tone generator.
Refer to subclause 4.5.7.1.2 for agraphical representation of the variable sequence of tones.

In order to avoid tone bursts being played in close succession to the same party or group of parties, the gsmSCF is
responsible for careful use of this IF especially when warning tones have been scheduled using the Apply Charging IF.

4.6.4.17.2 Information Elements
Information element name | Status Description
Leg or Call Segment M  |This IE is described in a table below.

This IE indicates the leg or call segment.

Burst List

M

This IE is described in a table below.
This |E indicates a variable sequence of bursts.

Leg or Call Segment contains the following information el ements:

Information element name

Status

Description

Call Segment ID

E

This IE indicates the call segment to which tones shall be played.

Leg ID

E

This |E indicates the leg to which tones shall be played.

Burst List contains the following information elements:

Information element name

Status

Description

Number of bursts

M

This IE indicates the number of bursts to be played. There may be up to three
bursts.

Burst interval

This IE indicates the time interval between successive bursts.

Number of tones in burst

This IE indicates the number of tones to be played in each burst. There may
be up to three tones per burst. The tone is fixed to 900 Hz.

Tone Duration

This |IE indicates the duration of each tone in a burst.

Tone Interval

<L =L

This IE indicates the time interval between successive tones in a burst.

4.6.2.18

4.6.2.18.1

Release Call

Description

This IF is used by the gsmSCF to tear down an existing call at any phase of the call for al partiesinvolved in the call.

4.6.2.18.2 Information Elements
Information element name | Status Description
Release Cause E |This IE indicates the Release Cause for the call. This may be used by the

MSC or GMSC for generating specific tones to the different parties in the call
or to fill in the "cause” in the Release IF.

Release Cause With Extensions

This IE indicates the Release Cause for the call. This may be used by the
MSC or GMSC for generating specific tones to the different parties in the call
or to fill in the "cause" in the Release IF.

This IE may include additional network specific IE. It may be used by the
gsmSCF only if the Initial DP IF or ICA Ack contained the ‘Release Call
Argument Extension Allowed’ |E.
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4.6.2.19 Request Report BCSM Event

4.6.2.19.1 Description

This IF is used to request the gsmSSF to monitor for a call-related event, then send a notification back to the gsmSCF
when the event is detected (see Event Report BCSM).

4.6.2.19.2 Information Elements
Information element | MO | MF [ MT | VT | NC | NP | TO Description
name
BCSM Event M{M|M|M|M|M M |This IE specifies the event or events for which a report is
requested.
BCSM Event contains the following information elements:
Information element | MO | MF | MT | VT [ NC [ NP | TO Description
name
Event type MM M[M|M|M M |This IE specifies the type of event for which a report is
requested.
Leg ID c|c|fc|c|cCc|M C |This IE indicates the party in the call for which the event
shall be armed or disarmed.
Monitor Mode MM M[M|M|M M [If this IE is "interrupted" then the event shall be reported

as a request, if this IE is "notify and continue" then the
event shall be reported as a notification, if this IE is
"transparent” then the event shall not be reported.

DP Specific Criteria O[O ] O] O] O| O] O |[ThislEis described in a table below.

Automatic Rearm ofojo|O]| - - O |This IE indicates that the detection point shall be
automatically rearmed by the gsmSSF when it is
encountered. This IE may be present only if the Event
Type is O_Mid_Call, T_Mid_Call, O_Change_Of_Position,
T_Change_Of_Position, O_Service_Change or
T_Service_Change and the Monitor Mode is "notify and
continue”.

The MF and MT cases apply for O_Service_Change or
T_Service_Change DPs only.

The TO case applies for O_Mid_Call and
O_Service_Change DPs only.

DP Specific Criteria contains the following information elements:

Information element | MO | MF [ MT | VT | NC | NP | TO Description
name
Application Timer O[O]|] O] O| O O | O |ThisIE carries additional timer duration information (timer

values for No_Answer event) required for arming the
No_Answer EDPs in the gsmSSF. The TNRy timer (value
defined between 10 seconds and 40 seconds) shall be
shorter than the network no answer timer.

Mid Call Control Info o | - - O] - - O |[This IE is described in a table below.

This IE carries the criterion for the detection and reporting
of the mid-call event. If this IE is absent, then mid-call
triggering shall take place when the first digit has been
entered by the user.

Change of Position 0o - - (@) - - - |This IE is described in a table below. It carries the list of
Control Info criteria for the reporting of the change of position event. If
the DP Specific Criteria IE is absent, then the criteria for
any change of position shall be regarded as fulfilled.

Number of Digits - - - - - - O [This IE indicates the number of additional digits requested
by the gsmSCF to be collected by the gsmSSF before the
CollectedInfo event is reported, excluding the digits
reported already. It excludes the end of pulsing signal
(ST

Inter Digit Timeout - - - - - - O [This IE carries additional timer duration information
required for arming the CollectedInfo event in the
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Information element | MO | MF | MT | VT [ NC [ NP | TO Description
name

gsmSSF. The IE indicates the maximum duration allowed
between receipt of successive digits from the calling party.
The Inter Digit timer value shall be shorter than the
network inter-digit timer.

The MSC/ gsmSSF shall use the network inter-digit timer
duration as the default duration. If one or more
Collectinformation operations are received in a call then
the latest received value overwrites the previous value. If
the latest Collectinformation does not include this IE then
the previous value applies.

NOTE If aRequest Report BCSM Event information flow overwrites previous Request Report BCSM Event
information flow which contained Application Timer |E for No_Answer DP, the behaviour of the gsmSSF is
unpredictable.

Mid Call Control Info contains the following information elements:

Information element | MO | MF [ MT | VT | NC | NP | TO Description

name
Minimum Number Of M - - M - - M [This IE indicates the minimum number of digits to be
Digits collected. The value of this IE includes the length of the

Start digit string, if present, and the length of the End of
reply digit string, if present.

Maximum Number Of M - - M - - M [This IE indicates the maximum number of digits to be
Digits collected. The value of this IE includes the length of the
Start digit string, if present, and the length of the End of
reply digit string, if present.

If triggering takes place due to the detection of the
maximum number of digits and the End of reply digit
string, if present, is partially detected, then the partially
detected End of reply digit string shall be included in the
digit string to be reported to the gsmSCF.

End of Reply Digit o - - o - - O |[This IE, if present, indicates the digit string that denotes
String the end of the digits to be collected.

If triggering takes place due to the detection of the End of
reply digit string, then this string shall be included in the
digit string to be reported to the gsmSCF.

If the interdigit timeout expires when the Start Digit String,
if present, is complete and the Minimum Number Of Digits
has been detected and the End Digit String, if present,
has been partially detected then triggering shall take
place. The partially detected End Of Reply Digit String
shall be included in the string to be reported to the
gsmSCF.

Cancel Digit String o | - - (0] - - O |This IE, if present, indicates the digit string that indicates
that the input shall be erased and that digit collection,
including the start digit string, if present, shall start afresh.

Start Digit String (0] - - (0] - - O [This IE, if present, indicates the digit string that denotes
the start of the digits to be collected.

If this IE is absent, then the first digit entered forms part of
the digits to be collected.

When triggering takes place, then the Start digit string
shall be included in the digit string to be reported to the
gsmSCF.

Inter Digit Timeout M - - M - - M |This IE indicates the maximum duration allowed between
receipt of successive digits from the MS. For the TO case,
this IE indicates the maximum duration allowed between
receipt of successive digits from the calling party.

Change of Position Control Info containsalist of up to 10 instances of the following information element:

Information element name MO [ MF | MT | VT | NC [ NP Description
Change Of Location M - - M - - |Each Change Of Location IE is one of the 6
possibilities indicated in the table below. If
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Information element name MO [ MF | MT | VT | NC [ NP Description

multiple instances of the Change Of
Location IE have the same value, this is not
an error.

Each instance of the Change Of Location |E contains one of the following information elements:

Information element name MO | MF [ MT VT NC NP Description

Cell Global ID O,E - - O,E - - |This IE indicates that the criteria are fulfilled
if the mobile station performs handover
across the boundary of the cell specified in
this IE, i.e. handover into or out of the cell.

Service Area ID O,E - - O,E - - |This IE indicates that the criteria are fulfilled
if the mobile station performs handover
across the boundary of the service area
specified in this IE, i.e. handover into or out
of the service area.

Location Area ID O,E - - O,E - - |This IE indicates that the criteria are fulfilled
if the mobile station performs handover
across the boundary of the location area
specified in this IE, i.e. handover into or out
of the location area.

Inter-System Handover O,E - - O,E - - |This IE indicates that the criteria are fulfilled
if the mobile station performs inter-system
handover.

Inter-PLMN Handover O,E - - O,E - - |This IE indicates that the criteria are fulfilled
if the mobile station performs inter-PLMN
handover.

Inter-MSC Handover O,E - - O,E - - |This IE indicates that the criteria are fulfilled
if the mobile station performs inter-MSC
handover.

4.6.2.20 Reset Timer

4.6.2.20.1 Description

This|F isused to reset atimer.

4.6.2.20.2 Information Elements
Information element name | Status Description
Timer Value M [This IE specifies the value to which the indicated timer shall be set.
Timer ID O [This IE indicates which timer shall be reset. It shall be set to 'Tssf'.
Call Segment ID M |This IE indicates for which Call Segment in the gsmSSF the timer shall be
reset.

4.6.2.21 Send Charging Information

46.2.21.1 Description

This|F isused to send e-parameters from the gsmSCF to the gsmSSF. If Charge Advice Information (CAl) isreceived
from the gsmSCEF, it shall replace the CAl which would be generated by the MSC and inhibit any further generation of
CAl by the MSC. Further processing of the CAl by the MSC shall be in accordance with the Advice of Charge
supplementary service. If the subscriber is not provisioned with the Advice of Charge supplementary service or if the
VPLMN does not support this service, then no e-parameters shall be sent to the MS and no error due to this fact shall be
sent back to the gsmSCF.

ThelFisonly used inthe MO caseor inthe VT case.
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NOTE: If CAl isreceived from the gsmSCF after charge information has been generated by the M SC and sent to
the MS, the behaviour of the service may be unpredictable or incorrect; the service designer should
therefore ensure that the first set of CAl is sent to the gsmSSF before charge information is sent to the

MS.
4.6.2.21.2 Information Elements
Information element name MO [ MF | MT | VT | NC [ NP Description

SCI Billing Charging M - - M - - |This IE defines the Advice Of Charge related

Characteristics information to be provided to the Mobile
Station.

Leg ID M - - M - - |This IE indicates the leg to which the
charging information shall be sent.

SCI Billing Charging Characteristics contains the following information elements:

Information element name MO [ MF | MT | VT | NC [ NP Description
AoC After Answer SE - - SE - - |This IE is described in a table below.
This IE is present after an Answer event has
been detected from the called party, the
current connected SRF or the temporary
connection.
AoC Before Answer S.E - - S.E - - |This IE is described in a table below.
This IE is present before an Answer event
has been detected from the called party, the
current connected SRF or the temporary
connection.
AoC Before Answer contains the following information elements:
Information element name MO [ MF | MT | VT | NC [ NP Description
AoC Initial M - - M - - |This IE contains CAIl elements as defined in
3GPP TS 22.024 [3].
AoC Subsequent (0] - - 0] - - |This IE is described in a table below.
AoC Subsequent contains the following information elements:
Information element name MO | MF [ MT VT NC NP Description
CAl Elements M - - M - - |This IE contains CAI elements as defined in
3GPP TS 22.024 [3].
Tariff Switch Interval (0] - - 0] - - |This IE indicates the tariff switch time until
the next tariff switch applies.
AoC After Answer contains the following information elements:
Information element name MO | MF [ MT VT NC NP Description
CAl Elements M - - M - - |This IE contains CAI elements as defined in
3GPP TS 22.024 [3].
Tariff Switch Interval (0] - - 0] - - |This IE indicates the tariff switch time until

the next tariff switch applies.

4.6.2.22 Split Leg

46.2.22.1 Description

This IF is used to request the gsmSSF to separate aleg from CSID1 and move it to a new call segment.

If CSID1 does not exist, then this I F is used to request the gsmSSF to move aleg into a newly created CSID1.
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In splitting the specified leg, the conditions of the leg: the armed EDPs, the Stored e-parameters, the Non-compl eted
CAMEL logical call records, and the Call Information Report pending, are also applied for the same leg after split.

4.6.2.22.2 Information Elements
Information element name | Status Description
Leg To Be Split M |This IE indicates the leg in the call to be split.
New Call Segment M |This IE indicates the Call Segment ID to be assigned to the new call segment.

4.6.3 Optional (Service logic dependent) gsmSCF to gsmSRF information

flows
4.6.3.1 Activity Test
46.3.1.1 Description

This|F isused to check for the continued existence of arelationship between the gsmSCF and gsmSRF. If the
relationship is still in existence, then the gsmSRF will respond. If no reply is received, then the gsmSCF will assume
that the gsmSRF has failed in some way and will take the appropriate action.

46.3.1.2 Information Elements

This IF contains no information elements.
4.6.3.2 Cancel

46.3.2.1 Description
ThisIF is used by the gsmSCF to request the gsmSRF to cancel a correlated previous IF.

4.6.3.2.2 Information Elements
Information element name | Status Description
Invoke 1D E |This IE specifies the IF to be cancelled. This IE may be used when the Cancel

IF is used in a single call segment CSA or when the Cancel IF is sent by the
gsmSCEF to an Intelligent Peripheral.

Call Segment To Cancel E [This IE may be used when the Cancel IF is used in a single call segment CSA
or in a multi call segment CSA. This IE is described in a table below.

This IE shall not be used when the Cancel IF is sent by the gsmSCF to an
Intelligent Peripheral.

Call Segment To Cancel contains the following information elements:

Information element name | Status Description

Invoke ID M  |This IE specifies the IF to be cancelled.

Call Segment ID M  [This IE specifies to which call segment the cancellation of the user interaction
IF shall apply.

4.6.3.3 Play Announcement

46.3.3.1 Description

ThisIF isused for inband interaction.
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4.6.3.3.2 Information Elements
Information element name | Status Description
Information To Send M [This IE is described in a table below.

Disconnect From IP Forbidden M [This IE indicates whether or not the gsmSRF may be disconnected from the
user when all information has been sent.

Request Announcement M  [This IE indicates whether or not a Specialized Resource Report shall be sent

Complete Notification to the gsmSCF when all information has been sent.

Request Announcement Started M  [This IE indicates whether or not a Specialized Resource Report shall be sent

Notification to the gsmSCF when the first announcement or tone starts.

Call Segment ID S |This IE indicates the call segment to which the user interaction shall apply.

This IE shall be absent if this IF is sent by the gsmSCF to an Intelligent

Peripheral.

Information To Send contains the following information elements:

Information element name | Status Description
Inband Info E |This IE is described in a table below.
Tone E |This IE is described in a table below.

Inband Info contains the following information elements:

Information element name

Status

Description

Message ID

M

This IE is described in a table below.

Number Of Repetitions M  [This IE indicates the maximum number of times the message shall be sent to
the end-user.

Duration O |This IE indicates the maximum duration time in seconds that the message
shall be played/repeated. Zero indicates endless repetition.

Interval O [This IE indicates the time interval in seconds between two repetitions.

Message ID contains the following information elements:

Information element name | Status Description
Elementary Message ID E |This IE indicates a single announcement
Text E |This IE indicates a text to be sent. The text shall be transformed to inband
information (speech) by the gsmSRF.
Elementary Message IDs E |This IE indicates a sequence of announcements
Variable Message E [This IE indicates an announcement with one or more variable parts.

Tone contains the following information elements:

Information element name

Status

Description

Tone ID

M

This IE indicates the tone to be sent.

Duration O |This IE indicates the maximum duration in seconds that the message shall be
played/repeated. Zero indicates endless repetition.

4.6.3.4 Prompt And Collect User Information

46.34.1 Description

ThisIF isused to interact with a call party in order to collect information.

4.6.3.4.2 Information Elements
Information element name | Status Description
Collected Info M This IE is described in a table below.

Information To Send

o

This IE is described in subclause 4.6.3.3.2.
This |IE indicates an announcement or a tone to be sent to the end user by the
gsmSRF.
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Information element name

Status

Description

Disconnect From IP Forbidden

M

This IE indicates whether the gsmSRF may be disconnected from the user
when all information has been sent.

Request Announcement Started M  [This IE indicates whether or not a Specialized Resource Report shall be sent
Notification to the gsmSCF when the first announcement or tone starts.
Call Segment ID S |This IE indicates the call segment to which the user interaction shall apply.

This IE shall be absent if this IF is sent by the gsmSCF to an Intelligent
Peripheral.

Collected Info contains the following information element:

Information element name

Status

Description

Collected Digits

M

This IE is described in a table below.

Collected Digits contains the following information elements:

Information element name

Status

Description

Minimum Number Of Digits

M

This IE indicates the minimum number of valid digits to be collected. The value
of this IE includes the length of the Start digit string, if present, and the length
of the End of reply digit string, if present.

Maximum Number Of Digits M |This IE specifies the maximum number of valid digits to be collected. The
value of this IE includes the length of the Start digit string, if present, and the
length of the End of reply digit string, if present.

End Of Reply Digit O [This IE indicates the digit(s) used to signal the end of input.

Cancel Digit (0] If this IE is present then the cancel digit can be entered by the user to request
a possible retry.

Start Digit O [If this IE is present then the start digit(s) indicates the start of the valid digits to
be collected.

First Digit Time Out O |Ifthis IE is present then the first digit shall be received before the expiration of
the first digit timer expiration.

Inter Digit Time Out (@) If this IE is present then any subsequent valid or invalid digit shall be received
by the gsmSRF before the inter digit timer expires.

Error Treatment O |This IE indicates what specific action shall be taken by the gsmSRF in the
event of error conditions occurring.

Interruptable Ann Ind O |[If this IE is set to TRUE (default value) then the announcement is interrupted
after the first valid or invalid digit received by the gsmSRF. If this IE is present
and explicitly set to FALSE then the announcement will not be interrupted after
the first digit is received by the gsmSRF.

Voice Information (0] If this IE is set to FALSE (default value) then all valid or invalid digits are
entered by DTMF. If this IE is set to TRUE then the calling user is required to
provide all valid or invalid information by speech.

Voice Back (0] If this IE is set to FALSE (default value) then no voice back information is

given by the gsmSRF. If this IE is set to TRUE then the valid input digits
received by the gsmSRF will be announced back to the calling user
immediately after the end of input is received.

4.6.4  gsmSRF to gsmSCF information flows

46.4.1 Activity Test ack

46.4.1.1 Description

This IF isthe response to the Activity Test.

46.4.1.2 Information Elements

This IF contains no information elements.
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4.6.4.2 Assist Request Instructions

46.4.2.1 Description

This IF is sent to the gsmSCF by a gsmSSF which is acting as the assisting gsmSSF or by a gsmSRF-.

4.6.4.2.2 Information Elements
Information element name | Status Description

Correlation 1D M  [This IE is used to associate the Assist Request Instructions IF from an
assisting gsmSSF or by a gsmSRF with the Initial DP IF from the initiating
gsmSSF.

IP SSP Capabilities M |This IE indicates which SRF resources are attached, available and supported
within the MSC where the gsmSSF resides or the IP in which the gsmSRF
resides.

4.6.4.3 Prompt And Collect User Information ack

46.4.3.1 Description

This|F is used by the gsmSRF to indicate the result of a Prompt And Collect User Information IF.

4.6.4.3.2 Information Elements
Information element name | Status Description
Digits Response C _|This IE indicates the digit sequence received from the end user.
4.6.4.4 Specialized Resource Report
46.4.4.1 Description

This|F isused when a Specialized Resource Report was requested in a Play Announcement IF or in a Prompt and
Collect User Information IF.

4.6.4.4.2 Information Elements

Information element name | Status Description
All Announcements Complete E |This IE indicates that all the announcements and tones are complete.
First Announcement Started E This IE indicates that the first announcement or tone has started.

4.6.5 gsmSCF to Assisting SSF information flows
46.5.1 Activity Test

46.51.1 Description
This IF isused to check for the continued existence of arelationship between the gsmSCF and assistSSF. If the

relationship is still in existence, then the assistSSF will respond. If no reply is received, then the gsmSCF will assume
that the assistSSF has failed in some way and will take the appropriate action.

46.5.1.2 Information Elements

This IF contains no information elements.
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4.65.2 Cancel

46521 Description

This IF isused by the gsmSCF to request the assisting gsmSSF to cancel a correlated previous I F.

4.6.5.2.2 Information Elements

Information element name | Status Description
Invoke 1D M [This IE specifies the IF to be cancelled.
4.6.5.3 Connect To Resource
4.6.53.1 Description

ThisIF isdescribed in subclause 4.6.2.7. The following difference applies:

- TheCall Segment ID information element is not used.
4654 Disconnect Forward Connection

46.54.1 Description

This IF is used to disconnect a connection with a gsmSRF previoudly established with a Connect To Resource IF.

4.6.5.4.2 Information Elements

This IF contains no information elements.
4.6.55 Play Announcement

46.55.1 Description
This IF isdescribed in subclause 4.6.3.3. The following difference applies:

- The Call Segment ID information element is not used.
4.6.5.6 Prompt And Collect User Information

4.6.5.6.1 Description
This IF isdescribed in subclause 4.6.3.4. The following difference applies:

- The Call Segment ID information element is not used.
4.6.5.7 Reset Timer

46.5.7.1 Description
This IF isdescribed in subclause 4.6.2.20. The following difference applies:

- The Call Segment ID information element is not used.

ETSI



3GPP TS 23.078 version 14.0.0 Release 14 512 ETSI TS 123 078 V14.0.0 (2017-04)

4.6.6 Assisting SSF to gsmSCF information flows

4.6.6.1 Activity Test ack

46.6.1.1 Description

This|F isthe response to the Activity Test.

46.6.1.2 Information Elements

This IF contains no information elements.

4.6.6.2 Assist Request Instructions

4.6.6.2.1 Description

This|F isdescribed in subclause 4.6.4.2.

4.6.6.3 Prompt And Collect User Information ack (received information)

4.6.6.3.1 Description

This|F isdescribed in subclause 4.6.4.3.

4.6.6.4 Specialized Resource Report

4.6.6.4.1 Description

This|F is described in subclause 4.6.4.4.

4.6.7 HLR to VLR information flows

46.7.1 Delete Subscriber Data

46.7.1.1 Description

ThisIF isused by an HLR to delete CAMEL subscription datafromaVLR. It is specified in 3GPP TS 29.002 [34].

46.7.1.2 Information Elements

The Delete Subscriber Data | F contains the following CAMEL specific information elements:

Information element name | Status Description
CAMEL Subscription Info O,E [This IE identifies that all CSls shall be deleted from the subscriber data in the
Withdraw VLR.
Specific CSI Withdraw O,E [This IE indicates that one or more specific elements of CAMEL Subscription

Info shall be deleted from the VLR.

The specific elements of CAMEL Subscription Info which may be deleted are:
- O-CSl with TDP criteria for O-CSl;

- TIF-CSJ;

- D-CsI,

- VT-CSI with TDP criteria for VT-CSI.

This IE should not be present when CAMEL Subscription Info Withdraw is
present.
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4.6.7.2 Insert Subscriber Data

46.7.2.1 Description
ThisIF isused by an HLR to update a VLR with certain subscriber data. This IF is specified in 3GPP TS 29.002 [34].

46.7.2.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific information elements for circuit switched call control:

Information element name | Status Description
O-Csil O [This IE is described in a table below.
This |E identifies the subscriber as having originating CAMEL services.
D-CsI O [This IE is described in a table below.
This IE identifies the subscriber as having originating CAMEL dialled services.
VT-CSI O [This IE is described in a table below.
This IE identifies the subscriber as having terminating CAMEL services in the
VMSC.
TIF-CSI O |See 3GPP TS 23.072 [16].

O-CSl contains the following information elements:

Information element name | Status Description
gsmSCF Address M [This IE is described in subclause 4.3.1
Service Key M |This IE is described in subclause 4.3.1.
Default Call Handling M |This IE is described in subclause 4.3.1.
TDP List M |This IE is described in subclause 4.3.1.
DP Criteria O [This IE is described in subclause 4.3.1.
CAMEL Capability Handling C |This IE is described in subclause 4.3.1. If this IE is absent, this indicates that
CAMEL phase 1 support is requested.

D-CSl contains the following information elements:

Information element name | Status Description
gsmSCF Address M [This IE is described in subclause 4.3.2.
Service Key M [This IE is described in subclause 4.3.2.
Default Call Handling M |This IE is described in subclause 4.3.2.
DP Criteria M [This IE is described in subclause 4.3.2.
CAMEL Capability Handling M [This IE is described in subclause 4.3.2. The CAMEL Capability Handling shall
indicate CAMEL phase 3 or higher.

VT-CSI contains the following information elements:

Information element name | Status Description
gsmSCF Address M |This IE is described in subclause 4.3.6.
Service Key M |This IE is described in subclause 4.3.6.
Default Call Handling M [This IE is described in subclause 4.3.6.
TDP List M [This IE is described in subclause 4.3.6.
DP Criteria O [This IE is described in subclause 4.3.6.
CAMEL Capability Handling M  [This IE is described in subclause 4.3.6. The CAMEL Capability Handling shall
indicate CAMEL phase 3 or higher.

46.7.3 Provide Subscriber Info

46.7.3.1 Description

ThisIFisdescribed in TS 23.018 [12]; it is used by the HLR to request information (any one or more of subscriber
state, subscriber location, IMEI & software version and MS classmark information for the CS domain) from the VLR at
any time.
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4.6.7.4 Provide Roaming Number

46.7.4.1 Description
This |F is specified in 3GPP TS 23.018 [12]; it is used by the HLR to request a roaming number from the VLR.

46.7.4.2 Information Elements

Provide Roaming Number contains the following CAMEL specific information elements:

Information element name | Status Description

Suppression Of Announcements S [This IE indicates that announcements or tones generated as a result of
unsuccessful call establishment shall be suppressed. It shall be present if the
HLR received it in the Send Routeing Info IF.

Call Reference Number M [This IE carries the Call Reference Number provided by the GMSC or the
gsmSCF in the Send Routeing Info IF.

GMSC Or gsmSCF Address M  |This IE is the E.164 address of the GMSC for an MT call or the E.164 address
of the gsmSCF for a gsmSCF initiated call.

Alerting Pattern S This IE indicates the kind of Alerting Pattern to be applied. It shall be present if
the HLR received it from the GMSC or the gsmSCF in the Send Routeing Info
IF.

Supported CAMEL Phases in S |This IE indicates the CAMEL Phases supported in the GMSC or the gsmSCF.

Interrogating Node It shall be present if the HLR received it from the GMSC or the gsmSCF in the
Send Routeing Info.

Offered CAMEL4 CSls in S |This IE indicates the CAMEL phase 4 CSils offered in the GMSC or the

Interrogating Node gsmSCF. It shall be present if the HLR received it from the GMSC or the

gsmSCF in the Send Routeing Info.
This IE is described in a table below.

Suppress VT-CSI S |This IE indicates that VT-CSI shall be suppressed for the called party. This IE
shall be present if the HLR received it in the Send Routeing Info IF.
OR not Supported In GMSC S This IE indicates that the VMSC should not attempt to invoke Optimal

Routeing of late call forwarding. It shall be present if this IF was triggered by a
Send Routeing IF for a gsmSCF initiated call.

Offered CAMEL4 CSlsin Interrogating Node contains the following information elements:

Information element name | Status Description
O-Csil S This IE indicates the offer of CAMEL phase 4 O-CSI. It shall be present if the
HLR received it from the GMSC or the gsmSCF in the Send Routeing Info.
D-CSlI S This IE indicates the offer of CAMEL phase 4 D-CSI. It shall be present if the
HLR received it from the GMSC or the gsmSCF in the Send Routeing Info.
T-CSI S This IE indicates the offer of CAMEL phase 4 T-CSI. It shall be present if the
HLR received it from the GMSC or the gsmSCF in the Send Routeing Info.

46.8 VLR to HLR information flows
46.8.1 Insert Subscriber Data ack

46.8.1.1 Description

ThisIF isused by the VLR to indicate to the HLR the result of the Insert Subscriber Data IF. It is specified in 3GPP
TS29.002 [34].
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46.8.1.2 Information Elements

Insert Subscriber Data ack contains the following CAMEL specific information elements:

Information element name | Status Description
Supported CAMEL Phases S |This IE identifies which CAMEL phases are supported by the VMSC/VLR. It
shall be present when a CSI has been included in the Insert Subscriber Data
IF.
Offered CAMEL4 CSls S |This IE indicates the CAMEL phase 4 CSils offered in the VMSC/VLR. It shall
be present if a CSI has been included in the Insert Subscriber Data IF and the
“Supported CAMEL Phases” IE indicates support of CAMEL phase 4.

Offered CAMEL4 CSls contains the following information elements:

Information element name Status Description
O-Csil S This IE indicates the offer of CAMEL phase 4 O-CSI.
D-CSI S This IE indicates the offer of CAMEL phase 4 D-CSI.
VT-CSI S This IE indicates the offer of CAMEL phase 4 VT-CSI.
MT-SMS-CSI S This IE indicates the offer of CAMEL phase 4 MT-SMS-CSI.
4.6.8.2 Provide Subscriber Info ack
46.8.2.1 Description

ThislFisdescribed in TS 23.018 [12]; it is used by the VLR to provide the requested information to the HLR.
4.6.8.3 Update Location

4.6.8.3.1 Description

ThisIF isused by the VLR to provide information about supported CAMEL phases to the HLR.

46.8.3.2 Information Elements

Update L ocation contains the following CAMEL specific information element:

Information element name | Status Description
Supported CAMEL Phases S |This IE indicates which phases of CAMEL are supported. It shall be present if
a CAMEL phase higher than phase 1 is supported. Otherwise may be absent.
Offered CAMEL4 CSls S |This IE indicates the CAMEL phase 4 CSis offered in the VMSC/VLR. It shall
be present if the "Supported CAMEL Phases" IE indicates support of CAMEL
phase 4.

Offered CAMEL4 CSls contains the following information elements:

Information element name Status Description
O-CsSli S This IE indicates the offer of CAMEL phase 4 O-CSI.
D-CSI S This IE indicates the offer of CAMEL phase 4 D-CSI.
VT-CSI S This IE indicates the offer of CAMEL phase 4 VT-CSI.
MT-SMS-CSI S This IE indicates the offer of CAMEL phase 4 MT-SMS-CSI.
4.6.8.4 Restore Data
46.8.4.1 Description

ThisIF isused by the VLR to provide the information about supported CAMEL phasesto the HLR.
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46.8.4.2 Information Elements

Restore Data contains the following CAMEL specific information element:

Information element name | Status Description
Supported CAMEL Phases S |This IE indicates which phases of CAMEL are supported. It shall be present if
a CAMEL phase higher than phase 1 is supported. Otherwise may be absent.
Offered CAMEL4 CSls S |This IE indicates the CAMEL phase 4 CSis offered in the VMSC/VLR. It shall
be present if the "Supported CAMEL Phases" IE indicates support of CAMEL
phase 4.

Offered CAMEL4 CSls contains the following information elements:

Information element name Status Description
O-CSlI S This IE indicates the offer of CAMEL phase 4 O-CSI
D-CSI S This IE indicates the offer of CAMEL phase 4 D-CSI
VT-CSI S This IE indicates the offer of CAMEL phase 4 VT-CSI
MT-SMS-CSI S This IE indicates the offer of CAMEL phase 4 MT-SMS-CSI

4.6.9 HLR to GMSC information flows
4.6.9.1 Send Routeing Info ack

46.9.1.1 Description

This IF is specified in 3GPP TS 23.018 [12]; it is used by the HLR to transfer the requested routeing information to the
GMSC.

46.9.1.2 Information Elements

Send Routeing Info ack contains the following CAMEL specific information elements:

Information element name | Status Description
Location Information C This IE indicates the location of the served subscriber.
O-Csl S O-CSl is defined in subclause 4.3.1.

This IE identifies the subscriber as having originating CAMEL services.
It shall be present if O-CSl is active, and CFU or CFNRc has been invoked, or
if both O-CSI and T-CSl are active.

D-CsiI S D-CSil is defined in subclause 4.3.2.

This IE identifies the subscriber as having originating CAMEL dialled services.
It shall be present if D-CSI is active, and CFU or CFNRc has been invoked, or
if both D-CSI and T-CSlI are active.

Subscriber State C |This IE indicates the state of the MS. The possible values of the IE are:

- CAMEL Busy: The VLR has indicated that the MS is engaged in a
transaction for a mobile originating or terminated circuit-switched call.

- Network Determined Not Reachable: The HLR or VLR has indicated that
the network can determine from its internal data that the MS is not reachable.
- Assumed Idle: The VLR has indicated that the state of the MS is neither
"CAMEL Busy" nor "Network Determined Not Reachable".

- Not Provided From VLR: The VLR did not provide any information on
subscriber state even though it was requested.

T-CSI S [This IE is described in a table below.
This IE identifies the subscriber as having terminating CAMEL services.
It shall be present if T-CSl is active and no Suppress T-CSl indicator is
present in the Send Routeing Info IF.

Basic Service Code C |This IE indicates the type of basic service, i.e. teleservice or bearer service.
CUG Subscription Flag S |This IE indicates if the called party has a CUG subscription. It shall be present

only if the T-CSl is active and included in the Send Routing Information ack IF.
Supported CAMEL Phases In S |This IE indicates the supported CAMEL phases of the VLR. It shall be present
VMSC if known by the HLR, otherwise it shall be absent.

Offered CAMEL4 CSls In VMSC S |This IE indicates the CAMEL phase 4 CSis offered in the VMSC. It shall be
present if known by the HLR, otherwise it shall be absent.
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Information element name

Status

Description

VMSC Address

M

This IE indicates the E.164 address of the VMSC in whose area the B
subscriber is currently registered.

Location Information is defined in 3GPP TS 23.018 [12]. The following differences apply:

Information element name | Status Description

Service area ID C,E |See 3GPP TS 23.018 [12].

Cell ID C,E [See 3GPP TS 23.018 [12].

VLR Number C |See 3GPP TS 23.018 [12]. The HLR shall include the internally stored VLR
Number.

Current Location Retrieved - Not applicable

Location area ID C,E |See 3GPP TS 23.003 [7].

Selected LSA Identity S |This IE indicates the LSA identity associated with the current position of the
MS. Shall be present if the LSA ID in the subscriber data matches the LSA ID
of the current cell. If there are multiple matches the LSA ID with the highest
priority shall be sent. See 3GPP TS 23.073 [18].

E-UTRAN Cell ID C,E |See 3GPP TS 23.018 [12].

Tracking area ID C,E |See 3GPP TS 23.018 [12].

T-CSl contains the following information elements:

Information element name | Status Description
gsmSCF Address M |This IE is described in subclause 4.3.5.
Service Key M |This IE is described in subclause 4.3.5.
Default Call Handling M [This IE is described in subclause 4.3.5.
TDP List M [This IE is described in subclause 4.3.5.
DP Criteria S This IE is described in subclause 4.3.5. The HLR shall send only the criteria

associated with DP T_Busy or DP T_No_Answer, if available.

CAMEL Capability Handling

(@)

This IE is described in subclause 4.3.5. If this |IE is absent then this indicates
that CAMEL phase 1 support is requested.

Offered CAMEL4 CSls In VMSC contains the following information elements:

Information element name

Status

Description

O-Csl

S

This IE indicates the offer of CAMEL phase 4 O-CSI. It shall be present if
known by the HLR, otherwise it shall be absent.

D-CSlI S This IE indicates the offer of CAMEL phase 4 D-CSI. It shall be present if
known by the HLR, otherwise it shall be absent.

VT-CSI S This IE indicates the offer of CAMEL phase 4 VT-CSI. It shall be present if
known by the HLR, otherwise it shall be absent.

MT-SMS-CSI S This IE indicates the offer of CAMEL phase 4 MT-SMS-CSI. It shall be

present if known by the HLR, otherwise it shall be absent.

46.10 GMSC to HLR information flows

4.6.10.1 Send Routeing Info

4.6.10.1.1 Description

ThisIFisdescribed in 3GPP TS 23.018 [12]; it is used to request information from the HLR to route an M T call.
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Information Elements

Send Routeing Info contains the following CAMEL specific information elements:

Information element name

Status

Description

Alerting Pattern

S

This IE indicates the kind of Alerting Pattern to be applied. It shall be present if
it was received from the gsmSCF or set by the gsmSSF.

Indicator

Suppression Of Announcement S |This IE indicates that announcements or tones generated as a result of
unsuccessful call setup shall be suppressed.

It shall be present in the interrogation if available, i.e. when it has been
received from the gsmSCF.

Suppress T-CSI S |This IE indicates that T-CSI shall be suppressed.

It shall always be present in the second interrogation or if it was received from
the gsmSCF due to an Initiate Call Attempt IF.

Supported CAMEL Phases M [This IE lists the supported CAMEL phases in the GMSC.

Offered CAMEL4 CSls M |This IE indicates the CAMEL phase 4 CSls offered in the GMSC.

This IE is described in a table below.

Call Reference Number M  |This IE carries the Call Reference Number allocated for the call by the GMSC.
It shall be allocated once per call and present in both first and second
interrogations.

GMSC Address M [This IE is the E.164 address of the GMSC.

Call Diversion Treatment S [This IE indicates whether or not the call can be forwarded using the Call

Forwarding or Call Deflection supplementary services.

It shall be present if it was received within Forward Service Interaction
Indicator in Service Interaction Indicators Two from the ISUP Initial Address
Message or previous CAMEL processing.

Offered CAMEL4 CSls contains the following information elements:

Information element name | Status Description
O-CslI S This IE indicates the offer of CAMEL phase 4 O-CSl.
D-CSI S This IE indicates the offer of CAMEL phase 4 D-CSI.
T-CSI S This IE indicates the offer of CAMEL phase 4 T-CSI.

46.11 VMSC to GMSC information flows

Resume Call Handling

This|F isdescribed in 3GPP TS 23.079 [19], it is used to request the GM SC to take over handling the call so that it can

46.11.1

46.11.1.1 Description
be forwarded from the GMSC.
46.11.1.2

Information Elements

Resume Call Handling contains the following CAMEL specific information elements:

Information element name

Status

Description

O-Csl

S

This IE indicates that CAMEL handling applies for an optimally routed late
forwarded call.

This IE shall be present if CAMEL handling applies; otherwise it shall be
absent.

Trigger criteria for DP Collected_Information, if present, shall be omitted from
this IF.

Trigger criteria for DP Route_Select_Failure, if present, shall be included in
this IF.

D-CsSI

This IE indicates that CAMEL handling applies for an optimally routed late
forwarded call.

This IE shall be present if CAMEL handling applies; otherwise it shall be
absent.

ETSI




3GPP TS 23.078 version 14.0.0 Release 14 519 ETSI TS 123 078 V14.0.0 (2017-04)

4.6.12 MSC to VLR information flows

46.12.1 Send Info For ICA

46.12.1.1 Description

This|F isused to request the VLR to provide information to handle an outgoing call leg created by the gsmSCF.

46.12.1.2 Information Elements

Information element name Description
Called Number This IE indicates the E.164 number of the call leg destination.
IMSI This IE is the IMSI of the served CAMEL subscriber.
CUG Index For the definition of this IE, see 3GPP TS 23.085 [22].

Suppress Preferential CUG For the definition of this IE, see 3GPP TS 23.085 [22].

Suppress CUG Outgoing
Access

For the definition of this IE, see 3GPP TS 23.085 [22].

Suppress Outgoing Call Barring This IE indicates that outgoing call barrings shall be suppressed for the call leg.

wlo| ololo|z|z|3

Suppress D-CSI This IE indicates that D-CSI shall be suppressed. It shall always be present in the

second interrogation.

N-CSI Available S [This IE indicates that N-CSl is available in MSC. It shall be present in the first
interrogation if N-CSl is available in the MSC.

Non-CUG Call S [This IE indicates that no parameters for CUG should be used for the call. It shall
be present if received from gsmSCF.

CUG Interlock Code S [For the definition of this IE, see 3GPP TS 23.085 [22]. It shall be present if
received from gsmSCF.

Outgoing Access S [For the definition of this IE, see 3GPP TS 23.085 [22]. It shall be present if

received from gsmSCF.

4.6.12.2 Send Info For Incoming Call

4.6.12.2.1 Description

This|F isdescribed in 3GPP TS 23.018 [12]; it is used to request the VLR to provide information to handle an
incoming call.

4.6.12.2.2 Information Elements

Send Info For Incoming Call contains the following CAMEL specific information elements:

Information element name | Status Description
Suppress VT-CSI S |This IE indicates that VT-CSI shall be suppressed. It shall never be present in
the first interrogation; it shall always be present in the second interrogation.
Call Diversion Treatment S [This IE indicates whether or not the call can be forwarded using the Call
Indicator Forwarding or Call Deflection supplementary services. It shall be present if
received within the Forward Service Interaction Indicator in the Service
Interaction Indicators Two from the 1AM or previous CAMEL processing.

4.6.12.3 Send Info For MT Reconnected Call

46.12.3.1 Description

ThisIF is used to request the VLR to provide information to handle areconnected MT call.

4.6.12.3.2 Information Elements
Information element name Required Description
Called Number M E.164 number of the call destination.
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4.6.12.4 Send Info For Outgoing Call

46.12.4.1 Description

ThisIFisdescribed in 3GPP TS 23.018 [12]; it is used to request the VLR to provide information to handle an outgoing
call.

46.12.4.2 Information Elements

Send Info For Outgoing Call contains the following CAMEL specific information elements:

Information element name | Status Description
Suppress O-CSI S |This IE indicates that O-CSI shall be suppressed. It shall always be present in
the second interrogation.
Suppress D-CSI S |This IE indicates that D-CSI shall be suppressed. It shall always be present in
the second interrogation.
N-CSI Available S |This IE indicates that N-CSl is available in MSC. It shall be present in the first
interrogation if N-CSl is available in the MSC.

46.125 Send Info For Reconnected Call

46.125.1 Description

This|F isused to request the VLR to provide information to handle a reconnected MO call.

4.6.12.5.2 Information Elements
Information element name | Status Description
Called Number M [This IE indicates the E.164 number of the call destination.
Bearer Service S,E |This IE indicates the bearer service required for the MO call, derived from the

CS bearer capability information received in the setup request from the MS.
One of bearer service or teleservice shall be present.

Teleservice S,E |This IE indicates the teleservice required for the MO call, derived from the CS
bearer capability information received in the setup request from the MS or
from the emergency setup request from the MS. One of bearer service or
teleservice shall be present.

CUG Index S For the definition of this IE, see 3GPP TS 23.085 [22]. It shall be present if it
was received in the setup request from the MS.

Suppress Preferential CUG S For the definition of this IE, see 3GPP TS 23.085 [22]. It shall be present if it
was received in the setup request from the MS.

Suppress CUG Outgoing S For the definition of this IE, see 3GPP TS 23.085 [22]. It shall be present if it

Access was received in the setup request from the MS.

Suppress O-CSI S |This IE indicates that O-CSI shall be suppressed. It shall always be present in

the second interrogation.

46.13 VLR to MSC information flows
4.6.13.1 Complete Call

4.6.13.1.1 Description
This|Fisdescribed in 3GPP TS 23.018 [12]; it is used to instruct the M SC to continue the connection of acall.
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46.13.1.2 Information Elements

Complete Call contains the following CAMEL specific information elements:

Information element name MO | MF [ MT VT NC NP Description

O-Csl S - - - - - |This IE indicates that CAMEL handling
applies for an MO call. It shall be present in
the response to the first interrogation for an
MO call if CAMEL handling applies;
otherwise it shall be absent. It shall be
absent from the response to the second
interrogation for an MO call.

D-CSlI C - - - - C |This IE identifies the subscriber as having
originating CAMEL dialled services.

Call Reference Number - - - M - - |This IE carries the Call Reference Number
provided by the HLR in the Provide Roaming
Number IF.

GMSC Address - - - M - - |This IE is the E.164 address of the GMSC.

4.6.13.2 Continue CAMEL Handling

46.13.2.1 Description
ThisIF isused to instruct the MSC to continue the CAMEL specific handling.

4.6.13.2.2 Information Elements
Information element name | Status Description
VT-CSI M [This IE identifies the subscriber as having terminating CAMEL services in the
VMSC.
IMSI M [This IE contains the IMSI of the B subscriber.
MSISDN S [This IE contains the E.164 number of the B subscriber. It will be used to create

the redirecting number presented to the C subscriber. It shall be present if the
call is to be forwarded or if it has been provided by the HLR in the Provide
Roaming Number IF, otherwise it shall be absent.

CUG Interlock S For the definition of this IE, see 3GPP TS 23.085 [22]. It shall be present if the
VLR has determined that the forwarded call is to be treated as a CUG call in
accordance with the rules in 3GPP TS 23.085 [22], otherwise it shall be
absent.

CUG Outgoing Access S  |For the definition of this IE, see 3GPP TS 23.085 [22]. It shall be present if the
VLR has determined that the forwarded call is to be treated as a CUG call with
outgoing access in accordance with the rules in 3GPP TS 23.085 [22],
otherwise it shall be absent.

Location Information S This IE contains the information to define the location of the MS: see definition
in 3GPP TS 23.018 [12]. It shall be present if location information was
requested and is available; otherwise it shall be absent.

GMSC-Address M |This IE is the E.164 address of the GMSC which was received in the Provide
Roaming Number.

Call Reference Number M  |This IE carries the Call Reference Number provided by the HLR in the Provide
Roaming Number IF.

ExtBasic Service Code M  [This IE indicates the type of basic service, i.e. teleservice or bearer service.

Subscriber State M  [This IE indicates the status of the MS. The states are:

- CAMELBusy: The MS is engaged on a transaction for a mobile
originating or terminated circuit-switched call.

- NetworkDeterminedNotReachable: The network can determine from its
internal data that the MS is not reachable.

- Assumedldle: The state of the MS is neither "CAMELBusy" nor
"NetworkDeterminedNotReachable".
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