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

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

Verson 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 second phase (see 3GPP TS 02.78 [2]) 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 GSM 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 this specification, the GSM Service Control Function (gsmSCF) istreated as being part of the HPLMN. The
regulatory environment in some countries may reguire the possibility that the gsmSCF and the HPLMN are controlled
by different operators, and the gsmSCF and the HPLMN are therefore distinct entities.

In the second phase the CAMEL feature supports:
- mobile originated and forwarded calls;
- mobileterminating cals;
- any timeinterrogation;
- suppression of announcements,
- announcements, in band user interaction;
- charging features,
- supplementary service invocation notifications;
- USSD interaction with the gsmSCF.
- North American carrier selection.

Note that CAMEL is not applicable to Emergency Setup (TS 12), i.e., in case an Emergency call has been requested the
gsmSSF shall not be invoked.

The mechanism described in the present document addresses especially the need for information exchange between the
VPLMN or IPLMN and the HPLMN for support of operator specific services. Any user procedures for the control of
operator specific services are outside the scope of the present document. Subscribers who have subscribed to operator
specific services and therefore need the functional support of the CAMEL feature shall be marked in the HPLMN and
VPLMN. In case a subscriber is marked to need CAMEL support, the appropriate procedures which provide the
necessary information to the VPLMN or the HPLMN are invoked. It is possible for the HPLMN to instruct the VPLMN
or IPLMN to interact with 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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2 References

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

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

» For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies.

[1] 3GPP TS 01.04: "Digital cellular telecommunications system (Phase 2+); Abbreviations and
acronyms'.

[2] 3GPP TS 02.78: "Digital cellular telecommunications system (Phase 2+); Customized
Applications for Mobile network Enhanced Logic (CAMEL) - Phase 2. Service description.
Stage 1

[3] 3GPP TS 03.18: "Digita cellular telecommunications system (Phase 2+); Basic call handling ;
Technical realisation”.

[4] 3GPP TS 09.02: "Digital cellular telecommunications system (Phase 2+); Mobile Application Part
(MAP) specification".

[5] 3GPP TS 09.78: "Digital cellular telecommunications system (Phase 2+); CAMEL Application
Part (CAP) specification - Phase 2.

[6] ITU-T Q.1214, May 1995: "Distributed Functional Plane for Intelligent Network CS-1"

[N EN 301 070-1 v1.1.1. "Integrated Services Digital Network (ISDN) ; Signalling System No.7 ;

ISDN User Part (ISUP) version 3 interactions with the Intelligent Network Application Part
(INAP) ; Part 1 : Protocol specification [I TU-T Recommendation Q.1600 (1997), modified]".

[8] 3GPP TS 03.90: "Digital cellular telecommunication system (Phase 2+); Unstructured
Supplementary Service Data (USSD) - Stage 2.

[9] (void)

[10] (void)

[11] 3GPP TS 03.84: "Digita cellular telecommunications system; Multi Party (MPTY) supplementary
services - Stage 2".

[12] 3GPP TS 03.91: "Digita cellular telecommunications system; Explicit Call Transfer (ECT)
supplementary service — Stage 2".

[13] 3GPP TS 03.82: "Call Forwarding (CF) Supplementary Services; Stage 2".

[14] 3GPP TS 02.24: "Description of Charge Advice Information (CAI)".

[15] 3GPP TS 03.79: "Support of Optimal Routing phase 1; Stage 2.
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3 Definitions, symbols and abbreviations

3.1 Definitions

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

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

Call Control Function (CCF): The CCF isthe Call Control Function in the network that that provides call/service
processing and control (see ITU-T Q.1214 [6]).

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

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

GSM Service Switching Function (gsmSSF): A functional entity that interfaces the MSC/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): A functional entity which provides various specialized resources. It
interfaces with the gsmSCF and with the MSC. This entity is defined in ITU-T Q.1214 ([6]) with variations defined in
the specification.

NA (North American): A 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.

L ocation Information: Indicates the location of the served subscriber. 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.

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

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

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: The Service Key can identify to the gsmSCF the service logic that it should apply. The Service Key is
administered by the HPLMN, and is passed transparently by the VPLMN/IPLMN to the gsmSCF. The Service Key isa
part of the T/O-CSl.

Subscriber State: See 3GPP TS 02.78 [2].

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

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

Terminating CAMEL Subscription Information (T-CSI): The T-CSI identifies the subscriber as having terminating
CAMEL services.
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Trandation Information Flag (TIF-CSI) : The TIF-CSl isaflag in the CAMEL subscriber data which indicates that
when the subscriber registers aforwarded-to number, that the HLR shall not attempt to perform any translation, number
format checks, prohibited FTN checks, call barring checks.

USSD CAMEL Subscription Information (U-CSI) : The U-CSI identifies a set of subscriber specific mappings from
aUSSD service code to a gsmSCF address.

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

3.2 Abbreviations
Abbreviations used in the present document are listed in 3GPP TS 01.04 [1].

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

BCSM Basic Call State Model

CAMEL Customized Applications for Mobile network Enhanced Logic
DP Detection Point

EDP Event Detection Point

GMSC Gateway MSC

gsmSCF GSM Service Control Function

gsmSRF GSM Specialised Resource Function

gsmSSF GSM Service Switching Function

HLR Home Location Register

HPLMN Home PLMN

IE Information Element

IF Information Flow

IP Intelligent Peripheral

IPLMN Interrogating PLMN

MSC Mobile service Switching Centre

NA North American

O-BCSM Originating Basic Call State Model

O-Cs Originating CAMEL Subscription Information
OoDB Operator Determined Barring

0SS Operator Specific Service

PIC Point In Call

PLMN Public Land Mobile Network

SLPI Service Logic Program Instance

SMF Service Management Function

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

T-CS Terminating CAMEL Subscription Information
TDP Trigger Detection Point

TIF-CSI Tranglation Information Flag

U-Csl USSD CAMEL Subscription Information
UG-CSl USSD General CAMEL Service Information
VLR Visitor Location Register

VPLMN Visited PLMN
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4 Architecture

4.1 Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support CAMEL. Also the additions needed to the basic
GSM functionality are described. Figure 1 shows the functional entitiesinvolved in calls requiring CAMEL support.
The architecture is applicable to the second phase of CAMEL.

Home Network
<-: MAP --- >
A AL

MAP CAP MAP

MO call - Outgoing leg
(or Forwarding leg)

\

Forwarded leg

Visiting Network

Homel/Interrogating/Visiting Network

Figure 1: Functional architecture for support of CAMEL

Interrogating Network

HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription
regarding O-CSl, T-CSl, TIF-CSI, U-CSI and SS-CSI. The UG-CSlI is stored as global data applicableto al CAMEL
subscribers. The O-CSl is sent to the VLR in case of Location Update or if the O-CSl is updated. The SS-CSl is sent to
the VLR in case of Location Update or if the SS-CSI is updated. The O/T-CSl is sent to the GMSC when the HLR
responds to arequest for routeing information. The TIF-CSI, U-CSI and the UG-CSI are stored in the HLR only. The
HLR may provide an interface towards the gsmSCF for the Any Time Interrogation procedure.

GM SC: When processing the calls for subscribers requiring CAMEL support, the GMSC receives a O/T-CSl 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
call inthe GMSC.

M SC: When processing the calls for subscribers requiring CAMEL support, the MSC receives a O-CSl 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. When processing an invocation of any of the supplementary services ECT, CD and MPTY, the MSC receivesa
SS-CSl from the VLR, indicating that a notification of the invocation of the supplementary service shall be sent to the
gsmSCF.
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VLR: The VLR stores the O-CSl and SS-CSl as a part of the subscriber data for subscribers roaming in the VLR area.
gSmSSF: see subclause 3.1.
gsmSCF: see subclause 3.1.

gsMSRF: see subclause 3.1.

4.2 Interfaces defined for CAMEL

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

4.2.1 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.

4.2.2 GMSC - HLR interface

Thisinterface is used at terminating calls to exchange routeing information, subscriber status, location information,
subscription information and suppression of announcements. The O/T-CSl that is passed to the IPLMN is sent over this
interface.

4.2.3 GMSC - gsmSSF interface

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

4.2.4  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 aresult of the gsmSSF sending a request for
instructions to the gsmSCF.

4.2.5 MSC - gsmSSF interface

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

4.2.6  gsmSCF - HLR interface

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

Thisinterface is also used for USSD operations, both for gsmSCF-initiated dialogues and M S-initiated dial ogues
(relayed viaHLR). It is a network operator option whether to support or not USSD operations on this interface.

4.2.7  gsmSCF - gsmSRF interface

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

4.2.8 MSC - gsmSCF interface

Thisinterface is used by the MSC to send supplementary service invocation notifications to the gsmSCF.
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5 Detection Points (DPs)

5.1 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 7.2 and 7.3.

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

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

This detection point is statically armed and initiates a CAMEL control relationship when encountered.
Processing is suspended when the DP is encountered.

- Event Detection Point - Reguest (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.

5.1.1  Arming/disarming mechanism
The mechanism by which the DP isarmed. A DP may be statically armed or dynamically armed.
The following arming rules apply:

- DPfor mobile terminating call handling is statically armed in GMSC as result of T-CSl delivery fromHLR. DP
for forwarding leg handling is statically armed in GMSC as result of O-CS| delivery from HLR. DP for mobile
originating call or forwarded leg handling is statically armed in VM SC as result of O-CSl delivery from VLR.

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

The following disarming rules apply:

- A statically armed DP is disarmed when a O/T-CSl is withdrawn in the HLR. Only TDP-Rs can be disarmed
using this mechanism.

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

- If an EDP is met, then other EDPS are disarmed, in accordance with the implicit disarming rule table (see
section 7.4).

- If anEDPisarmed, it can be explicitly disarmed by the gsmSCF by means of the RequestReportBCSM Event
information flow.
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51.2 Criteria

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

5.1.2.1 Criteria for a terminating call

The criteriafor aterminating call are checked inthe HLR. 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. Thislist isatriggering list. The basic
service criterion is met if the basic service for the call matches a stored individual basic service code or isa member of
the group defined by a stored basic service group code. For the purpose of this paragraph a general bearer serviceisa
member of the corresponding bearer service group.

The HLR shall include the CAMEL subscription information in the subscriber data sent to the GMSC only if the
triggering criteria are met.

5.1.2.2 Criteria for an originating call or a forwarded call

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

NOTE: Inthe case of aforwarded call, the HLR may decide not to include the CAMEL subscription information
in the subscriber data sent to the GM SC if the triggering criteria are not met.

The following criteria are applicable for DP2:

- Destination number triggering criterion: The HLR may store alist of up to 10 destination numbers and/or up to 3
number lengths. The nature of address shall be one of the following:

- unknown, or
- international.
Thereis no restriction on numbering plan indicator. This criterion may be defined to be either "enabling” or
"inhibiting".
- Basic service triggering 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. Thislistisatriggering list.

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

For MO calls, triggering at DP2 shall be strictly based on the number received over the access network.
No service selection information, such as Oand # digits, or carrier selection information, dialled by the subscriber, shall
be removed from the number before conditional triggering check takes place.

For MF calls at the VM SC, triggering at DP2 shall be strictly based on the number received over the access network
(the Deflected-to-Number in case of Call Deflection) or the Forwarded-to-Number retained in the VLR.

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 DP2 shall be strictly based on the Forwarded-to-Number received from HLR
or on the Destination Routing Address received in the Connect operation from SCF during a Terminating CAMEL
Service.

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 dialogueis
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
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- thelength of the destination number matches one of the destination number lengths defined in the list.
In thistest the destination number matches one of the destination number stringsin thelist if;
- the nature of address of destination number is the same as the nature of address of the destination number string;
- thedestination number is at least as long as the destination number string in the list; and
- dl thedigitsin 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 dial ogue 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 number does not match any 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 humber string;
- thedestination number is at |least as long as the destination number string in the list; and
- dl the digitsin the destination number string in the list match the leading digits of the destination number.

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

5.1.3 Relationship

Given that an armed DP was encountered, the gsmSSF provides an information flow via a relationship.

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 via the relationship.

5.2 DP processing rules

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

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

- A control relationship persists aslong as thereis 1 or more EDP-R armed for this portion of the call or if the
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 armed, or
- 1 or more Call information Report outstanding, or
- an Apply Charging Report outstanding.

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

6.1 Originating/Terminating CAMEL Subscription Information
(O/T-CSI)

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

6.1.1 gsmSCF address

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.

6.1.2 Service Key

The Service Key identifies to the gsmSCF the service logic that should apply.

6.1.3 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the
gsmSSF to gsmSCF dialogue.

6.1.4  TDP List

The TDP List indicates on which detection point triggering shall take place. For O-CSl only DP2 is used. For T-CSI
only DP12 is used.

6.1.5 DP criteria

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

6.1.6 CAMEL Capability Handling

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

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

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

6.2 Other CAMEL data

6.2.1 USSD CAMEL Subscription Information (U-CSI)

The subscription information specified in this subclause is for information only.

This subclause defines the contents of the USSD CAMEL Subscription Information (U-CSl). The U-CSl consists of a
list of pairs of the following two parameters.

6.2.1.1 Service Code

Service code for a specific application in a gsmSCF which interacts with the user by USSD.
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6.2.1.2 gsmSCF address
Address to be used to access the gsmSCF for a particular subscriber and a particular service code. The address shall be

an E.164 number to be used for routeing.

6.2.2 Supplementary Service Invocation Notification CAMEL Subscription
Information (SS-CSI)

6.2.2.1 Content of the SS-CSI

This subclause defines the contents of the Supplementary Service Invocation Notification CAMEL Subscription
Information (SS-CS).

6.2.2.1.1 Notification criteria

This dataindicates for which supplementary services notifications shall be sent. The supplementary services which may
be indicated are ECT, CD and MPTY.

6.2.2.1.2 gsmSCF address

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.

6.2.3 Location information/Subscriber state Interrogation

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

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

- Anindication that the HLR shall send the subscriber state of the called subscriber.

6.2.4  Translation Information Flag (TIF-CSI)

A flag (TIF-CSI) in the CAMEL Subscriber datain the HLR indicates, when the subscriber registers a forwarded-to
number, that the HLR shall not attempt to perform any trandation, number format checks, prohibited FTN checks, call
barring checks (cf. 10.2).

If the flag is absent, thisindicates that a translation is needed in the HLR and the usual procedure applies as defined in
the current version of TS 3GPP TS 03.82 [13]. In particular, the interaction with barring services shall be performed by
the HLR at the registration of the FTN.
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7 Description of CAMEL BCSMs

7.1 General Handling
The BCSM is used to describe the actionsin an MSC/GM SC during originating, forwarded or terminating calls.

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 2 shows the components that have been identified to describe aBCSM.

lTransition

DP

Point In Call (PIC)

Figure 2: BCSM Components

7.2 Originating Basic Call State Model (O-BCSM)

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

When encountering a DP the O-BCSM processing is suspended at the DP and the MSC/GM SC indicates this to the
gsmSSF which determines what action, if any, shall be taken in case the DP is armed.

A, Y
O_Null & Authorise_Origination .
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v DP10 Attempt_Collect_Info O_Exception
‘t)_Abandon ‘ A
Collected_Info | DP2 1A '
Route_Select_ DP4 ‘.__ '
Failure :
. DP5
Analyse, Routing O_Busy
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O_No_Answer
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O_Disconnect

— Basic Call transition
- Transition beyond Basic Call

Figure 3: Originating BCSM for CAMEL
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The following table defines the different DPs which apply to mobile originating and forwarded calls.

Table 1: Description of O-BCSM DPs in the MSC

CAMEL Detection Point: DP Type Description:
DP2 Collected_Info TDP-R Indication that the O-CSl is analysed.

DP 4 Route_Select_Failure | EDP-N, EDP-R | Indication that the call establishment failed
DP 5 O_Busy EDP-N, EDP-R | Indication that:

- a busy indication is received from the terminating party,

- a not reachable event is determined upon a cause IE in
the ISUP release message.

DP6 O_No_Answer EDP-N, EDP-R | Indication that an application timer associated with the
O_No_Answer DP expires

DP7 O_Answer EDP-N, EDP-R | Indication that the call is accepted and answered by the
terminating party.

DP9 O_Disconnect EDP-N, EDP-R | A disconnect indication is received from the originating
party or from the terminating party.

DP 10 O_Abandon EDP-N Indication that a disconnect indication is received from
the originating party during the call establishment
procedure

NOTE: theDPs2,4,5,6,7,9, 10 aredefinedin ITU-T Q.1214 ([6]).

7.21.1 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 Q.1214 [6] the specific
descriptions differ.

7.2.1.1.1 O_Null & Authorise_Origination_Attempt_Collect_Info
Entry events:

- Disconnection and clearing of a previous call (DP9 - O_Disconnect) or default handling of exceptions by
gsmSSF/(G)M SC compl eted.

- Abandon event is reported from Analyse, Routing and Alerting PIC.
- Exception event is reported.
Functions:
- Interfaceisidled.
- Originating call: SETUP message containing the dialled number isreceived from M S.
- Originating cal: The supplementary service "barring of all outgoing calls" is checked and invoked if necessary.
- Originating call: The ODB category "barring of all outgoing calls" is checked and ODB isinvoked if necessary.

NOTE: the ODB category "barring of al outgoing calls when roaming” causes the HLR to send the category
"barring of al outgoing call" if the VLR is not in the HPLMN.

- Originating call: CUG checks donein the originating MSC/VLR are performed.

- Information being analysed e.g., O-CSl is analysed.
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Exit events:

Originating CSl is analysed.

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

7.2.1.1.2 Analyse, Routing & Alerting

Entry events:

Originating CSl is analysed. (DP2 - Collected Info).

Busy event, Route Select Failure event event or No Answer event is reported from Analyse Routing and Alerting
PIC.

Disconnect event is reported from O_Active PIC.

Functions:

Information being analysed and/or translated according to dialling plan to determine routeing address.
Routeing address being interpreted.

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

Cdll is being processed by the terminating half BCSM. Continued processing of call setup (e.g., ringing) is
taking place. Waiting for indication from terminating half BCSM that the call has been answered by terminating

party.

Exit events:

Indication from the terminating half BCSM that the call is accepted and answered by terminating party. (DP7 -
O_Answer)

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

Calling party abandons the call- this leads to the O_Abandon DP.

A busy indication is received from the terminating party - this leads to the O_Busy DP.

A not reachable indication is received from the terminating party - thisleads to the O_Busy DP.
Attempt to select the route for the call fails - thisleads to the Route_Select Failure DP.

If the no reply timer expiresand DP O_No_Answer isarmed - thisleads to the O_No_Answer DP.

7.2.1.1.3 O_Active

Entry events:

Indication from the terminating half BCSM that the call is accepted and answered by the terminating party. (DP7
- O_Answer)

Functions:

Connection established between originating party and terminating party. Call supervision is provided.

Call release is awaited.
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Exit events:

- A disconnection indication is received from the originating party, or received from the terminating party viathe
terminating half BCSM. (DP9 - O_Disconnect)

- Anexception condition is encountered.

7.2.1.1.4 O_Exception

Entry events:

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

Functions:

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

- If any relationship exists between the gsmSSF and the gsmSCF 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 compl eted.

7.3 Terminating Basic Call State Model (T-BCSM)

7.3.1 Description of T-BCSM

The T-BCSM is used to describe the actions in a GM SC during terminating calls.

When encountering a DP the T-BCSM processing is suspended at the DP and the GM SC indicates this to the gsmSSF
which determines what action, if any, shall be taken in case the DP is armed.
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Figure 4. T-BCSM in the GMSC
In the following table the different DPs (in the T-BCSM) are described.
Table 2: Description of T-BCSM DPs in the GMSC
CAMEL Detection Point: DP Type Description:
DP12 TDP-R Indication that the T-CSl is analysed.
Terminating_Attempt_Authorised
DP 13 T_Busy EDP-N, EDP-R Indication that:

- a busy indication is received from the
destination exchange,

- Not reachable or call establishment failure event
is determined from the HLR response or upon a
cause IE in the ISUP release message.

DP 14 T_No_Answer EDP-N, EDP-R Indication that an application timer associated
with the T_No_Answer DP expires

DP15 T_Answer EDP-N, EDP-R Call is accepted and answered by terminating
party

DP17 T_Disconnect EDP-N, EDP-R A disconnect indication is received from the
terminating party or from the originating party.

DP 18 T_Abandon EDP-N A disconnect indication is received from the
originating party during the call establishment
procedure

NOTE: TheDPs12, 13, 14, 15, 17, 18 are defined in ITU-T Q.1214 ([6]).

7.3.1.1 Description of the call model (PICs)

This subclause describes the call model for terminating calls in the GM 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 Q.1214 [6] the specific
descriptions differ.

ETSI



3GPP TS 03.78 version 7.5.0 Release 1998 26 ETSI TS 101 441 V7.5.0 (2000-12)

7.3.1.1.1 T_Null
Entry events:

- Disconnection and clearing of a previous call (DP 17) or default handling of exceptions by gsmSSF/GM SC
completed.

- Abandon event is reported from Terminating Call Handling PIC ;
- Exception event is reported.
Functions:
- Interfaceisidled.
- ISUP_IAM isreceived, the appropriate information is analysed.
- Send_Routeing_Info information flow is sent to HLR.

- The supplementary services "barring of all incoming calls’ and "barring of incoming calls when roaming" are
checked and invoked if necessary.

- The ODB categories "barring of al incoming calls’ and "barring of incoming calls when roaming” are checked
and ODB isinvoked if necessary.

- The supplementary service "CUG" is checked and invoked if necessary.
- T-CSl isreceived and analysed.
Exit events:
- Responseisreceived from HLR and terminating CSI (if available) is analysed.

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

Example exception condition is:

- Cadlling party abandons call.

7.3.1.1.2 Terminating Call Handling
Entry events:

- Responseisreceived from HLR and terminating CSI (if available) is anaysed. (DP 12
Terminating_Attempt_Authorised),

- Busy event or No Answer event is reported from Terminating Call Handling PIC,
- Disconnect event is reported from T_Active PIC.
- Theterminating party is not reachable.

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

Functions:
- Theresponse from HLR is analysed.
- Routeing address and call type being interpreted. The next route is being selected.
- Theterminating party is being alerted. Waiting for the call to be answered by terminating party.

- The GSM supplementary service call forwarding isinvoked if necessary.
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Exit events:
- Call isaccepted and answered by terminating party.

- An exception condition is encountered - this leads to the T_Exception PIC. Example exception conditions: the
call setup to the M SC/GM SC was not successful.

- Cdling party abandons the call - this leads to the T_Abandon DP.
- A busy indication is received from the destination exchange - thisleads to the T_Busy DP.

- Not reachable event detected or failure of attempt to select the route for the terminating leg - thisleads to the
T_Busy DP.

- If noreply timer expiresand DP T_No_Answer isarmed - thisleadsto the T_No_Answer DP.

7.3.1.1.3 T Active

Entry events:
- Indication that the call is accepted and answered by the terminating party. (DP15 - T_Answer)

Functions:
- Connection established between originating party and terminating party. Call supervision is being provided.
- Cadl releaseis awaited.

Exit events:

- A disconnection indication is received from the terminating party, or received from the originating party viathe
originating half BCSM. (DP17 - T_Disconnect)

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

7.3.1.14 T_Exception
Entry events:

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

Functions:

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

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

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

Exit events:
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- Default handling of the exception condition by gsmSSF/GM SC completed.

7.4 Rules for Implicit Disarming of Detection Points

The following tables give the rules for implicit disarming of event detection points.

The table entry "X’ meansthat if one DP occurs (independently of arming and reporting to the gsmSCF) the marked one
isimplicitly disarmed.

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

Table 3: Implicit disarmed DPs in the O-BCSM

Encountered DP Implicit disarmed DPs
DP4 DP5 DP 6 DP 7 DP9 DP9 DP 10
leg 1 leg 2
DP4 Route_Select_Failure X X X X X
DP5 O_Busy X X X X X
DP6 O No_ Answer X X X X X
DP7 O_Answer X X X X X
DP9 O_Disconnect leg 1 X X
DP9 O_Disconnect leg 2 X X X X X
DP10 O Abandon X X
Table 4: Implicit disarmed DPs in the T-BCSM
Encountered DP Implicit disarmed DPs
DP 13 DP 14 DP 15 DP 17 DP 17 DP 18
leg 1 leg 2

DP13 T_Busy X X X X
DP14 T_No_Answer X X X X
DP 15 T_Answer X X X X
DP 17 T_Disconnect leg 1 X X
DP 17 T_Disconnect leg 2 X X X X
DP18 T Abandon X X

7.5 BCSM Modelling of Call Scenarios

This subclause describes how the BCSM s defined above are used to model GSM 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 allocation to physical nodes different from that shown. However, the physical
separation of the logic functions shown shall not impact the modelling. This subclause describes the call scenarios
without optimal routeing. If optimal routeing is invoked the physical configurations may be different from those shown,
but the modelling is not changed.

CAMEL may be applied simultaneously and independently for each GSM subscriber involved inacall. Thisis not
shown in these scenarios.

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

7.5.1 Mobile Originated Call

The O-BCSM for the call from A to B (labelled "O(A-B)") isinvoked if the A-party has an active O-CSl. A control
relationship with gsmSCF (1) will be created.
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CAMEL relationship

MSC
gsSmSSF/CCF

T(AB)

A-Party B-Party

Figure 5: BCSM Scenario for Mobile Originated Call

75.2 Mobile Terminated Call

The T-BCSM for the call from A to B (labelled "T(A-B)") isinvoked if the B-party has an active T-CSI. A control
relationship with gsmSCF (1) will be created.

CAMEL relationship

MSC
gsSmSSF/CCF

GMSC
gsSmSSF/CCF

B-Party

- O(AB) |

A-Party

Figure 6: BCSM Scenario for Mobile Terminated Calls

7.5.3 Call Forwarding at the GMSC

The T-BCSM for the call from A to B (labelled "T(A-B)") isinvoked if the B-party has an active T-CSI. A control
relationship with gsmSCF (1) will be created.

A new call legtoa"C" party is created if:

- aGSM call forwarding supplementary service forwards the call to C. In this case O-BCSM O(B-C) is always
invoked for the forwarding party if an O-CSl has been received by the GM SC from the HLR; or

- aCAMEL servicein acontrol relationship with T(A-B) performs a CAMEL-based call forwarding by using a
Connect information flow containing the forwarding information. In this case O-BCSM O(B-C) isonly invoked
for the forwarding party if an O-CSl has been received by the GMSC from the HLR and " O-CSl Applicable”
flag is contained in the Connect information flow.
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A control relationship with gsmSCF (2) will be created.

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneously. The two relationships are treated
independently at the GMSC. The BCSM T(A-B) and BCSM O(B-C) are linked by an internal interface whichis
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.

A

A
CAMEL relationship (1) CAMEL relationship (2)

Internal "1SUP-
like" interface

GMSC
gsMSSF/CCF

AN

C-Party

O(A-B)

B-Party
"surrogate”

T(B-C)

Figure 7: BCSM Scenario for Call Forwarding at the GMSC

7.5.4 Call Forwarding at the MSC

The T-BCSM for the call from A to B (labelled "T(A-B)") isinvoked if the B-party has an active T-CSI. A control
relationship with gsmSCF (1) will be created. Following processing at the GMSC the call will be extended to the MSC
serving the B-party. This M SC may be physically integrated with the GM SC, but it is shown as being separate in the
diagram below.

If aGSM call forwarding supplementary service acting at the MSC forwards the call to C, anew call legto Cis
established. If the B-party has an active O-CSl, the BCSM O(B-C) isinvoked. A control relationship with gsmSCF (2)
will be created.

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneoudly.
The nodes gsmSCF (1) and gsmSCF (2) may be the same or different physical entities.
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- O(AB) |

A-Party

C-Party

Figure 8: BCSM Scenario for Call Forwarding at the MSC

B-Party
"Surrogate”

8 Procedures for CAMEL

The SDLsin this specification 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 03.18 [3] 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 03.18 [3] apply.

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

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

the SDL diagrams.

In the following SDLs, the term SRF is used for gsmSRF.
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8.1 Overall SDL architecture

The following diagram shows the overall architecture for the SDL diagrams.

gsmSC
CAPi ntérface
[[gsmsrF]
g__l CAPrelay gsmSSF
............ interface
............. Interndl interface
Internal tnterface
""""""" OCH_MSC _
Mobile A interface ISUP interface Destination
Station exchange
Figure 9a: Outgoing case (gsmSSF relay)
.......... gsmSCl
CAPinterfacs™™ CAPintérface
gsmSRF or
Assisting SSP gSMSSF
............. Internal interface
Internal tnterface
""""""" OCH_MSC _
Mobile A interface ISUP interface Destination
Station exchange

Figure 9b: Outgoing case (direct path gsmSCF to gsmSRF or assist with relay)
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e i

CAPintérface CAPinterfice
CAPrelay CAPrdlay

interface interface e |

SMSRF o) SMSRF
2 gsmSSF gsmSSF Ig__

Interﬁhl.,interface Internal interface Internal interface  Internal interfa}pe"’.

Originating | MT emsc MT_CF MSC |7, Destination

exchange ISUP Internal ISUP ISUP exchange

interface interface interface

Figure 9c: Terminating case (gsmSSF relay)

= ]

CAPinterface.~ CAPintérface CAPinteface ™ GAPinterface
gsmSRF or gsSmSRF or
assisting gsmSSF gsmSSF assisting
Intérnal interface Internal interface Internal interface  Internal interface~"
Qriginating I T_GMSC MT_CF_MSC Destination
exchange ISUP internal iSUP iSUP exchange
interface interface interface

Figure 9d: Terminating case (direct path gsmSCF to gsmSRF or assist with relay)
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gsmSC

CAPi ntérfme

Assisting_gsmSSF

Internal interface

Assisting MSC

STSRF |
g_.rl CAPrelay
........... interface
Interriéi"mt.e,r_face
Initiating et
MSC ISUP interface

Handling of mobile originated calls

Figure 9e: Assisting case

Handling of mobile originated calls in the originating MSC

The functional behaviour of the originating VMSC is specified in 3GPP TS 03.18 [3]. The procedures specific to
CAMEL are specified in this subclause :

Procedure CAMEL_OCH_MSC_INIT,

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_DISC4,

Procedure CAMEL_OCH_ETC,

Procedure CAMEL_OCH_CTR,

Procedure CAMEL _Start_ TNRy,

Procedure CAMEL_Stop_TNRy.

The procedure Send_Access Connect_If Required is specified in 3GPP TS 03.18 [3].

The following paragraphs gives details on the behaviour of the MSC in the procedure CAMEL_OCH_MSC_INIT.

8.2.1.1

The MSC checks the default Call Handling parameter in O-CSl.

Actions of the MSC on receipt of Int_Error
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If the default call handling isrelease call, a Release is sent to the MS and an Abort to the VLR. The MSC then releases
all call resources and the procedure CAMEL_OCH_MSC_INIT ends.

If the default call handling is continue call, the M SC continues processing without CAMEL support. It sends
Send_Info_For_Ougoing Call to the VLR and waitsin state Wait For MO_Call_Resullt.

8.2.1.2 Actions of the MSC on receipt of Int_Continue

The MSC continues processing without any modification of call parameters. It sends Send_Info_For_Ougoing_Call to
the VLR and waits in state Wait_For_MO_Call_Result.

8.2.1.3 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 M SC then sends a PROGRESS message to the MS. Call parameters which are not
included in the Int_Connect 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.

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

The MSC setsthe O-CSl suppression parameter, sends a Send Info For Outgoing Call to the VLR and waitsin state
Wait_For MO_Call_Result.

8.2.1.4 Actions of the MSC on receipt of Int_Release_Call

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

8.2.1.5 Action of the MSC in procedure CAMEL_OCH_ETC

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

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

If a Progress message is sent towards the M S the progressindicator shall indicate "In Band Information”.
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Proc edure CAMEL_OCH_MSC_INTT 1(4)

T L

Procedureinthe M SC to perform \ . .

I il Signals toffrom the right are %
CAM EL handling f u A 9 9

| 1ng for an outgoing ‘ to/from the gsm SSF.
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invocation?

No
Result:= Allocate
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num ber
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ntlmvoke gsmsSs
(o-csl)

W ait_for_
gsmSSF_
Invoked

Int_error htgsmSSF_
nvoked

Answer_Received := Int O_Exception
False

Result:=
fail

ntDP_
Collected

Info
DP_
Collected_
I'nfo

Figure 10a: Procedure CAMEL_OCH_MSC_INIT (sheet 1)

ETSI



3GPP TS 03.78 version 7.5.0 Release 1998 37 ETSI TS 101 441 V7.5.0 (2000-12)

Procedure CAMEL_OCH_MSC_INIT 2(4)

‘rProcedure in the MSC to perfor—rrn\

Signals to/from the left are
|ICAMEL handling for an outgoing to/from the BSS; signals to/from
icall request !
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the right are to/from the gsm SSF if
- not otherwise stated.
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L
%
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Figure 10b: Procedure CAMEL_OCH_MSC_INIT (sheet 2)
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Procedure CAMEL_OCH_MSC_INIT 3(4)
IProcedure in the MSC to perforf
jprocedure in the 0 periorm Signals to/from the right are to/from
ICAMEL handling for an outgoing ™! the gsmSSF if not otherwise stated
icall request : .

DP_Collected_
Info
!rnt_Estainsh_ Int_Connect_Tg
emPOTE}fY, Resource
Connection
CAMEL_OCH_ET( C/AMEL_OCH_CTR

No

Result:=
fail

DP_Collected_
Info

Figure 10c: Procedure CAMEL_OCH_MSC_INIT (sheet 3)
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Procedure CAMEL_OCH_MSC_INIT 4(4)
[ o Ny

\Procedure in the MSC to performy Signals to/from the left are

|ICAMEL handling for an outgoing to/from the BSS; signals to/from

icall request : the right are to/from the gsm SSF.

DP_Collected_info
Wait_For_MO_Call_Result

Int_DP_O_Abandpn

Result:=
fail

Figure 10d: Procedure CAMEL_OCH_MSC_INIT (sheet 4)
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Procedure CAMEL_OCH_MSC_A NSWER 1(1)

Procedure in he M SCtq \

(——=-—----- w
[
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Signds tafram theleftare
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not otherwise stated .
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Result:=
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e
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pass MSC_DIsSC1 MSC_ DIisc2
Release
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Result:
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Yes Yes
Answer_Received :=
False
Release Release
Result=
reconnect
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fail

Figure 11a: Procedure CAMEL_OCH_MSC_ANSWER (sheet 1)
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Figure 12a: Procedure CAMEL_OCH_MSCL1 (sheet 1)
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Proc edure CAMEL_OCH_MSC1 2(3)
TProcedure in the MS C in th \ Signas tafrom theleftare

:case o CAMEL handingto — to/from the BSS; signals to/from
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Figure 12b: Procedure CAMEL_OCH_MSC1 (sheet 2)
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Procedure CAMEL_OCH_MSC1
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Figure 12c: Procedure CAMEL_OCH_MSCL1 (sheet 3)

ETSI



3GPP TS 03.78 version 7.5.0 Release 1998

44

ETSI TS 101 441 V7.5.0 (2000-12)
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Figure 13a: Procedure CAMEL_OCH_MSC2 (sheet 1)
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Proc edure CAMEL_OCH_MSC2 2(3)
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Figure 13b: Procedure CAMEL_OCH_MSC2 (sheet 2)
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Procedure CAMEL_OCH_MSC2 3(3)
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Figure 13c: Procedure CAMEL_OCH_MSC2 (sheet 3)
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Procedure CAMEL_OCH_MSC_DISC1 1(1)
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Figure 14a: Procedure CAMEL_OCH_MSC _DISC1 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2
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Figure 15a: Procedure CAMEL_OCH_MSC_DISC2 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2 2(2)
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Figure 15b: Procedure CAMEL_OCH_MSC_DISC2 (sheet 2)
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Procedure CAMEL_OCH_MSC_DISC4 1(1)
r--———~—~ -~~~ "~"“--7777 -
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Figure 16a: Procedure CAMEL_OCH_MSC _DISC4 (sheet 1)
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Procedure CAMEL_OCH_ETC
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Figure 17a: Procedure CAMEL_OCH_ETC (sheet 1)
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Procedure CAMEL_OCH_ETC 2(3)
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Figure 17b: Procedure CAMEL_OCH_ETC (sheet 2)
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Procedure CAMEL_OCH_ETC 3(3)
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Figure 17c: Procedure CAMEL_OCH_ETC (sheet 3)
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Procedure CAMEL_OCH_CTR 1(4)
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Figure 18a: Procedure CAMEL_OCH_CTR (sheet 1)
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Proc edure CAMEL_OCH_CTR
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Dis connection_ Discomect Abandon
Continue /* legID */ /*1egID */
e
| .
Int_SRF at_For_Disconnect ait_For_Disconnect
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Disconnect Abandon a To SRF [l st - SRF - — +4ToSRF
*legID */ I*1egID */ pass | |
,,,,,,,,, ] - - - - - - - -
Await_SRF Await_SRF
Result:= Result:= . - - . R
fail Disconnection_ Disconnection_
pass al Active Fail
Int SRF_
R deased
Result:=
Pass

Figure 18b: Procedure CAMEL_OCH_CTR (sheet 2)
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Procedure CAMEL_OCH_CTR
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Signals to/from the right are to/from
the gsm SSF.

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

CAP_Play_
Announceme

CAP_Play_

Announcemen

CAP_Prompt_
/And_Collect_
User_Informati

CAP_Prompt|
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Figure 18c: Procedure CAMEL_OCH_CTR (sheet 3)
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Procedure CAMEL_OCH_CTR
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Figure 18d: Procedure CAMEL_OCH_CTR (sheet 4)
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Procedure CAMEL_Start TNRy

IProdedure in MSC to staﬂl‘
Ithe timer TNRy |
|

gsmSSF
invoked?
Yes
DP6 or
DP14 armed?
Yes
NRy received?

Yes

Start TNRy
with received
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Start TNRy with
default value

0

1(1)

Figure 19a: Procedure CAMEL_Start_TNRYy (sheet 1)
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Procedure CAMEL_Stop_TNRy 1(1)
r—--——-—~~—~~-~~-~=-=-°- N
Procedure in the MS,Oj

to stop the timer TNRy;
,,,,,,,,,,,,, |

Stop TNRy

Figure 20a: Procedure CAMEL_Stop_TNRYy (sheet 1)
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8.2.2 Handling of mobile originating calls in the originating VLR

The functional behaviour of the originating VLR is specified in 3GPP TS 03.18 [3]. 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)
Procedure in the VLR < > Signals to/from the left a
to handle an outgoing call stup to/from the MSC
Complete Call
Wait_for_
SIFOC_2
Send Info
Abort For Outgoing
Call
Result:= Result:=
fail pass

Figure 21a: Procedure CAMEL_OCH_VLR (sheet 1)
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Process CAMEL_Reconnected_Call_VLR 1(1)

'Process in the VLR—A\
to handle Send_nfo! &

[ Signals to/from the leftarel
:For_Rec onnected_Call to/from the MSC.

|
|

Send Info For
Reconnected
Call

e ——
Check_OG_ ICheck ODB and SS barring.
Barring - ﬂ‘Spec\fied in GSM 03.18

Send Info For

Seterror=
Reconnected callb d
Call Ack all bare

Send Info For
Reconnected ¢
Negative Res p

Idle

Figure 22a: Process CAMEL_Reconnected_Call_VLR (sheet 1)
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8.3 Retrieval of routeing information

8.3.1 Retrieval of routeing information in the GMSC

The functional behaviour of the GMSC is specified in 3GPP TS 03.18 [3]. The procedures specific to CAMEL are
specified in this subclause:

- Procedure CAMEL_Set ORA_Parameters

- Procedure CAMEL_MT_GMSC_INIT

- Procedure CAMEL_MT_GMSC_ANSWER

- Procedure CAMEL_MT_GMSC DISC1

- Procedure CAMEL_MT_GMSC_DISC2

- Procedure CAMEL_MT_GMSC_DISC4,

- Procedure CAMEL_MT_GMSC_DISC5,

- Procedure CAMEL_MT_GMSC_DISC6

- Procedure CAMEL_MT_CTR,

- Procedure CAMEL_MT_ETC

- Procedure CAMEL_Start_ TNRy,

- Procedure CAMEL_Stop_TNRy.

- Procedure CAMEL_MT_GMSC_Notify CF.
The procedure Send ACM_If Required is specified in 3GPP TS 03.18 [3].
The following paragraphs gives details on the behaviour of the GMSC in the procedure CAMEL_MT_GMSC _INIT.

8.3.1.1 Action of the GMSC on receipt of Int_Release_Call

An ISUP_Releaseis sent to the originating exchange and resources are released.

8.3.1.2 Action of the GMSC on receipt of Int_Error
The GMSC checksin T-CSl the default Call Handling parameter.

If the default call handling isrelease call, an ISUP_Release is sent to the originating exchange. The M SC then releases
al call resources and the procedure CAMEL_MT_GMSC _INIT returns result=fail.

If the default call handling is continue call, the MSC continue call handling without CAMEL support.

8.3.1.3 Action of the GMSC on receipt of Int_Continue

If aFTN has been stored the information received from HLR is used to overwrite 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, a Send Routeing Info message including a T-CSI suppression parameter is sent to the HLR.
The Send Routing Info includes an indication which phase of CAMEL is supported by the GM SC/gsmSSF.
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8.3.1.4 Action of the GMSC on receipt of Int_Connect

If the Destination Number received from the gsmSCF (via the gsmSSF) is the same as the ISUP Called party number,
i.e. the MSISDN, the following parameters, if received, are used to overwrite the corresponding | SUP parameters (for
mapping see 3GPP TS 09.78 [5]): Calling Partys Category and Generic Number. If received, the Announcement
Suppression Indicator is stored. The further processing is described in subclause 8.3.1.3 with the addition that the
Announcement Suppression indicator, if stored, is sent to the HLR in the Send_Routeing_Info message.

If:

- the Destination Number received from the gsmSCF (viathe gsmSSF) is hot the same as the stored ISUP Called
party number, i.e. the MSISDN; and

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

then an exception event is reported to the process gsmSSF, an ISUP_Release is sent to the originating exchange and all
resources are released.

Otherwise the following parameters, if received, are used to overwrite the corresponding | SUP parameters (for mapping
see 3GPP TS 09.78 [5]): Destination Number, Calling Partys Category, Generic Number, Origina Called Party ID,
Redirecting Party 1D and Redirection Information. Call parameters that are not included in the Int_Connect message 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 reguire 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.
8.3.1.5 Action of the GMSC on receipt of Send_Routeing_Info Negative Response
(at state Wait_For_Routeing_Info_2)

An exception event is reported to the process gsmSSF. If the Announcement Suppression indicator has been received
from the gsmSCF (via the gsmSSF) any announcements or tones shall be suppressed.

8.3.1.6 Action of the GMSC on receipt of Send_Routeing_Info ack with MSRN (at
state Wait_For_Routeing_Info_2)

AnISUP_IAM with the MSRN as Called party number is constructed.

8.3.1.7 Action of the GMSC on receipt of Send_Routeing_Info ack with FTN (at state
Wait_For_Routeing_Info_2)

The information received from HLR is used to overwrite corresponding call parameters (for details see 3SGPP TS
03.18[3]). The redirection counter is incremented.

8.3.1.8 Action of the GMSC on receipt of Send_Routeing_Info ack with O-CSI 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 FTN.
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8.3.1.9 Action of the GMSC in procedure CAMEL_MT_ETC

In 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 aways generated for
every successful establishment of atemporary connection to a gsmSRF, especially in the case where the connection is
between PLMNSs.

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

If aProgress message is sent towards the M S the progress indicator shall indicate "1n Band Information”.

8.3.1.10 Action of the GMSC in procedure CAMEL_MT_GMSC_Notify CF

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

Thelnt_DP_T_No_Answer and Int_DP_T_Busy messages include a parameter to indicate that the call has encountered
conditional call forwarding. The gsmSSF will transfer this parameter to the CAP_Event_Report_ BCSM message which
it sendsto the gsmSCF.

Note: The GMSC may receive a CF Conditional in the first Send Routeing Information ack. This CF may lead
to anatification to the gsmSCF, depending on the presence of T-CSl in thisfirst Send Routeing
Information ack and on the dynamic arming of the T-Busy EDP by the gsmSCF.

Some GM SCs may not send the notification to the gsmSCF in above described scenario. In this case, the
procedure continues the call processing.

Asthe rationale of the Notification of Call Forwarding principleis to inform the gsmSCF of notification
after the second Send Routeing Information ack, the behaviour of these GMSC is not erroneous.
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Procedure CAMEL_Set ORA_Parameters

-

Procedurein the GMSC 0
{to setCAMEL parameters for |

Allocate Call
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@

er

Yes

1(1)

Figure 23a: Procedure CAMEL_Set_ ORA_Parameters (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT 1(8)
\rlgra(;ejs; |7nithie7él\;|§é o T\j Signals to/from the right are to/fro

ito perform CAMEL handling, the gsmSSF

ifor a terminating call request

,,,,,,,,,,,,,,,,, 1
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GSM_FTN
Int_Invoke
gsSmSSF
(T-CSI)

wait_for_
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9

Figure 24a: Procedure CAMEL_MT_GMSC_INIT (sheet 1)
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2(8)

Proc edure CAMEL_MT_GMSC_INIT
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Figure 24b: Procedure CAMEL_MT_GMSC_INIT (sheet 2)
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Procedure CAMEL_MT_GMSC_INIT
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Figure 24c: Procedure CAMEL_MT_GMSC_INIT (sheet 3)
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Procedure CAMEL_MT_GMSC_INIT 4(8)
:’Process in the GMSC T\ DP_Termination_ Signals to/from the left are to/from
ito perform CAMEL handling ! Attempt_ the orginating exchange;
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Figure 24d: Procedure CAMEL_MT_GMSC_INIT (sheet 4)
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Procedure CAMEL_MT_GMSC_INIT 5(8)
[ o
iProcess in the GMSC Y Signals to/from the rig ht are to/from
ito perform CAMEL handling !
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Figure 24e: Procedure CAMEL_MT_GMSC_INIT (sheet 5)
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Procedure CAMEL_MT_GMSC_INIT 6(8)
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Figure 24f; Procedure CAMEL_MT_GMSC_INIT (sheet 6)
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Figure 24g: Procedure CAMEL_MT_GMSC_INIT (sheet 7)
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Proc edure CAMEL_MT_GMSC_INIT 8(8)
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|Process in the GMSC N signals o/fom the right are tofrom
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Figure 24h: Procedure CAMEL_MT_GMSC_INIT (sheet 8)
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Procedure CAMEL_MT_GMSC_ANSWER 1(1)
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signals o/from the right are tofrom
the erminaing exchange if ot
otherwise stated.

Iter minating cal Ire quest :
|

gSMSSF
invoked?

no

|
Result:= ‘
. It_DP_T_Arswer — — — 410 gsmMSSF
pass |
|
Answer Received :=
True
DP_T_Answer
= -
|
Int_Release — — — Jfrom gsmSSF Release Release
|
|
77777777 al
|
from gsmS SF L — {In_continue CAMEL_MT_ CAMEL_MT_
| GM SC _DISC1 GMSC_DIsC2
|
Release Result=
reconnect?
Yes
Result=
SAMEL_handling?
Yes
Answer Received =
False
Release
Result:= Result:= Result:= Result:=
fail pass fail reconnect

Figure 25a: Procedure CAMEL_MT_GMSC_ANSWER (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC1 1(1)
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Figure 26a: Procedure CAMEL_MT_GMSC_DISC1 (sheet 1)
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I
|
tohandea

Process inthe GMSC| \
-0

|ter minating callrequest !
|

Procedure CA MEL_MT_GMSC_DISC2

gsmS SF
invoke d?

nt.DP_
T_Disconnect
Flegld=2*/

DP_
T_Discomect_2

1(2)

Signds to/from

the left are to/from the

originatng ex change;

signals /fom

the right are tofrom the gsm SSFif

not otherwise stated.

Int_Connect

CAMEL handling

CAMEL_handling

Int_Error Int_Continue Int_ Release_Ca. Release
Int_DP.
D esnation el
Release T_Discomect
I*legld = 1%/
No 9
DP_
T_Disconnect
Answer Received := InLT _Exception
False
‘ ‘ Int_ Error In_Continue Int_ReleaseCall
M odify call
parameters with Release U %
received inform ation
Result:= Result:= Result:= Result:=
normal_handling recomect

Figure 27a: Procedure CAMEL_MT_GMSC_DISC?2 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC2 2(2)
r-——---- o
|Process in the GMSC\
jto handle a o
jterminating c all reques Signals to/from
_—— the rightare to/ffrom
gsmSSF.
<JP_T_D|sconnect_2
— 1
Int_Establish_ Int_Connect_
Temporary_Conrection To_Ressource
CAMEL_MT_ETC CAMEL_MT_CTR
\ \
fail?
No Yes

Result:=

fail
DP_T_Disconnect_2

Figure 27b: Procedure CAMEL_MT_GMSC_DISC2 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC4 1(3)
Fr;c;ciu:eTr\th (‘:M7'5 \ Signals to/from the left are to/from
jto handle a a the orginating exchange;
Iterminating call request ! signals to/from the right are to/from
e the gsmSSF.

gsmSSF

invoked?

No
Result:= Yes

fail

Int_DP_T_Busy

< DP_T_Busy

[ [

Int_Connect Int_Continue Int_Error Int_Release_

Modify call
parameters with
eceived informatio

Result:= Result:=
reconnect fail

Figure 28a: Procedure CAMEL_MT_GMSC_DISC4 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 2(3)
lProcedure in the GMS

| racedllue In the \1 Signals to/from the right are to/from

ito a.n ? a | the gsmSSF if not otherwise stated.

Iterminating call request

CoL T T
DP_T_Busy

[;\t_ESlab“Sh_ Int_Connect_Tg”
emporgry7 Resource

Connection

CAMEL_MT_ETQ CAMEL_MT_CTH

No Yes

Result:=
fail

Figure 28b: Procedure CAMEL_MT_GMSC_DISC4 (sheet 2)
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Procedure CA MEL_MT_GMSC_DISC4 3(3)
- -~ - N S
\Procedure inthe GM SG \ ignals to/from the left are to/from
ftohandea T the orginating exchange;
ter minating cal lrequest ! signals o/fom the right are tofrom
L —— = ! the gsmSSF.

DP_T_Busy >

Release

Int DP_T_Atardon

Result:=
fail

Figure 28c: Procedure CAMEL_MT_GMSC_DISC4 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC5

13)
r—-——---—- w
|Process in the GMSE\ Signals to/from the right are to/from|
jto handle a -0 the gsmSSF;
jterminating call reques if not otherwise stated.
|
JEE
gsmSSF
invoked?
No

Result:= Int_ DP_T_
continue _No_Answer
e
IToprocess
Release -
MT_cF_Msc
! Yes
e
No
e
ITo process
Release -
TMTicFiMSC
e
DP_T_No_Answer
Int_Connect Int_Continue Int_Error Int_Release_Cdll
Destination
address modified? Int_T_Exception
No
Modify call
parameters with Int_T_Exception
received information
Result:= Result= Result= Result:=
reconnect release release release

¥ ® Q Q

Figure 29a: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC5 2(3)

J—

Process in the GMS! Signals to/from the right are to/frof

to handle a the gsmSSF if not otherwise stated

terminating call request 9 .
DP_T_No_Answer

Int_Establish_ Int_Connect_To
Temporary_ Res -
esource
Connection
CAMEL_MT_ETC CAMEL_MT_CTR
\ \
No Yes
Result:=

release

DP_T_No_Answer @

Figure 29b: Procedure CAMEL_MT_GMSC_DISC5 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC5 3(3)

:;:;,C;S;r:ﬂ; ;Misa \ Signals to/from the left are to/from
tohandea il DP_T_No_Answer the orginating exchange;

ter minating callrequest ! signals to/fom the right are tofrom
| — the gsmSSF;

ifna atherwise stated.

Release

Int DP_T_Abandon

Result:=
fail

Figure 29c: Procedure CAMEL_MT_GMSC_DISC5 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC6 1(1)

:ISrBEés; iinitﬁeiél\ﬁéa\ Signals to/from the right are to/from
'to handle a N the gsmSSF;
if not otherwise stated.

terminating call request

__gsmss
No Tinyoked?

Yes

Result= Int_DP_T é&ndon
continue - - =

Result:=
fail

Figure 30a: Procedure CAMEL_MT_GMSC_DISC6 (sheet 1)
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Procedure CAMEL_MT_ETC

r-—.-—--—---- N
|Procedurein he GM S§ \
|to handle a temporary ~ 71

|C on ne ction !

True

Int_DP_T_Disconngst
I*legID*/

ait_For_Disconnect
Forward_Connection

Int_Disconnect_
Forward_Connection

Release

Result=
pass

Ini tial
Address

Send _ACM_
If Required

Wait_For_
Assisting_ACM

e
|ToprocessC AM EL_

— —)Assisting_MSC or SRF

_ 'Procedure defined
“lin GSM 03.18
|

the originatingexchange;
signals to/from the right are
to/from the gsm SSF;

ifno otherwise staed

Signals to/from the left are to/from

Release

Answer

Received

— 7CAMEL_Assisting_
IMSC or SRF

False

ht DP_T_Abandon

Release

Result:=
fail

~ 7 Tlexchange

IM_ETC_Failed

Result:=
pass

|To process
— C AM EL_Assisting_
|M SC or SRF

Figure 31a: Procedure CAMEL_MT_ETC (sheet 1)
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Procedure CAMEL_MT_ETC

ito handle a temporary 7‘

lconnection |
[y |

Walit_For_
Assisting_ACM

2(3)

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

signals to/from the right are
to/from the CAMEL_Assistin

Address
Complete

Wait_For_
Assisting_
Answer

Answer

Connect

Procedure defined
.
,in GSM 03.18

frough connection
equired No
Y es
77777777 ! L Send_Network
Procedure defined! Send_Answer Send_ACM Procedure defined - -
: i —ANSWEL == _— Progress Connect_If -
in GSM 03.18 | I1f_Required I1f_Required jin GSM 03.18 T
,,,,,,,,, ! o Required

Int_Temporary
Connection
Established

Temporary _
Connection_
Established

Figure 31b: Procedure CAMEL_MT_ETC (sheet 2)

ETSI




3GPP TS 03.78 version 7.5.0 Release 1998

88

ETSI TS 101 441 V7.5.0 (2000-12)

(———----- N

|Procedure inthe GM SG \

jto handle a temporary ~ 71
|

Procedure CAMEL_MT_ETC

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

3(3)

lconnedtion signals to/from the right are
| to/from the gsm SSF;
ifna otherwise stated.
Temporary_Connection_Estahished
Wait_For_Assisting_Answer
e
IFrom des ination Int_Disconnect_
Release Release - -
ﬂexchange Forward__
| Connection
T
Amsw er Nt TC_ Int_TC_
Receved Reeased Released
false
True
e
- | i
Result:= Release _ ﬂTD destination
pass exchange
Int DP_T |
P Int DP_T
Disconnect Abandan e
I*legID*/
Result:=
pass
ait_For_Disconnect.
e
Forward_Connection |Tomocess
Release — < CAMEL_Assisting_
IMSC or SRF
T
Result:=
fail

Figure 31c: Procedure CAMEL_MT_ETC (sheet 3)
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Procedure CAMEL_MT_CTR 1(4)

Signals to/f rom the left are

to/f rom the originating exchange;
signals to/from the right are to/fro
the gsmSSF if not otherwis e stated.

IProcedure in the GMSC to handlé1
I )
/@ Comnect To Resource operation

Int_Inv oke_
SRF

Await_SRF_
_Initialisation
[ [
Int_SRF_ i Int_SRF_ i
Connection_<— — — +from SRF — — — 4From SRF
. - | Connected |
Failure
Lo Lo
Connect SRF to
the call
= -
Send_ACM_ IProcedure defined
If_Required “lin GSM 03.18
o ug
connection
Yes
No ! - ______
Send_N etwork _ :P d defined
Int_CTR_Failed Connect I - rocedure defin
- jin GSM 03.18
Required e
Result:= Int_SRF_Connected
continue

Figure 32a: Procedure CAMEL_MT_CTR (sheet 1)

ETSI



3GPP TS 03.78 version 7.5.0 Release 1998 920

ETSI TS 101 441 V7.5.0 (2000-12)

Procedure CAMEL_MT_CTR

'Procedure inheGM SC © hande- \1

:aC onnectTo R esourceoperaion |

2(4)

Signds tafran thelétare

to/from the originating exchange;
signals o/fom the right are tofrom
the gsm SSFifna atherwise stated.

Relay
Int_D is connect_
Forward_
Connection
e
|
Int_D is connect_ Answer
SRF - ﬂ‘To SRF Received
o True
Await_SRF_ Int DP_T_ Int_DP_T_
Dis connection_ Discomect Abandon
Continue /* legID */ /*legID */
e
| .
Int SRF_ at_For_Disconrect, ait_For_Disconnect
Release Releas ed - ﬂ‘me SRF Forward_Connection Forward_C onnection
- | |
Answer Int Disconrect Int_Disconnect,
Int_SRF_Released = - = =
= - Forward_Connection For ward_ConneL{Q
False
,,,,,,,, - e
It _DP_T_ InDP_T_ Result:= ! Int Disconrect, Int_Disconnect, !
Disconnect Abandon - To SRF "~ lsrr - SRF - — 4ToSRF
/*legID */ /*leglD */ pass | |
,,,,,,,,, | T
Await_SRF Await_SRF
Result:= Result:= : — - : .
fail Disconnection_ Disconnection_
pass al Active Fail
® Int SRF_
R eleased
Result:=
Pass

Figure 32b: Procedure CAMEL_MT_CTR (sheet 2)
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Procedure CAMEL_MT_CTR

- - - - - - - ---- -~ o
IProcedure in the GMSC to handg
:a Connect To Resource operation

Relay >

3(4)

Signals to/f rom the right are to/f rol
the gs mSSF.

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

CAP_Play _
Announcemert

CAP_Play _

Announcement

CAP_Prompt_
And_Collect_.
User_Informati

And_Collect_|

CAP_Prompt|

User_Informa

tion

ze d_
eport

CAP_Special
Ressource_R|

CAP_Specialized_
Ressource_Repopt

CAP_Prompt|
And_Collect_|
User_Inform

tion

CAP_Prompt_
And_Collect_

User_Informati
ack

Relay >

Figure 32c: Procedure CAMEL_MT_CTR (sheet 3)
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Procedure CAMEL_MT_CTR

\
'Procedure intheGM SC o hande A
‘aCmnec(ToRaourceoperalm |

Await_SRF_Initialisatio)

Answer

4(4)

Signds tofrom theleftare

to/from the originating ex change;
signals o/fom the right are bfrom
the gsmSSFifna atherwise stated.

Received
True

Int_DP_T_Disconnect
/*legiD*/

ait_For_Disconnect.
Forward_Connection

Int_Disconnect_
Forward_Connection

Int_Disconnect_ SRF> — — — — — —ToSRF

Await SRF_
Discomection_
Active

Int_SRF_
Released

Result=

False

Int_DP_T_Abandon

ait_For_Disconnect,
Forward_Connection

Int_Disc onnect_
Forward_C onnection

Int_Disconnect_ SRF>- — — — — — —To SRF

Await_SRF_
Disconnection_
Fail

Int_SRF_
Released

Result:=
fail

Figure 32d: Procedure CAMEL_MT_CTR (sheet 4)
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Procedure CAMEL_MT_GMSC_Notify CF 1(2)

Procedure in the GMSC|
to notify the gsmSSF that
a call has encountered

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

conditional call forwardin to/from the gsmSSF
unless marked otherwise
True Forwarding reason=
No subscriber reply
False
True Forwarding reason=
Mobile subscriber
not reachable
False ——F—7——
True Forwarding reason=
Busy
False
Int_DP_ Int DP_ Result:=
T_No_Answer T_Busy(Ca/E Continue
See 8.3.1.10 for rationale

<D P_T _CCF @

Int_ Int_

Release Continue Connect <

Int DP_T_

Abandon Release

Yes tination numb
To proces CF lled MSISDN? CF To proces
MT_CF_MSC| |cancelled cancelled MT_CF_MSC
No
Modify call
Release call parameters with Release call
resources eceived information resources
Result:= Result:= Result:= Result:=
Fail Continue Reconnect Fail

o )

Figure 33a: Procedure CAMEL_MT_GMSC_Notify CF (sheet 1)

ETSI



3GPP TS 03.78 version 7.5.0 Release 1998 94 ETSI TS 101 441 V7.5.0 (2000-12)

8.3.2 Retrieval of routeing information in the HLR

The functional behaviour of the HLR is specified in 3GPP TS 03.18 [3]. The procedures specific to CAMEL are
specified in this subclause:

- CAMEL_HLR_INIT,
- CAMEL_CSI_Check HLR,

- CAMEL_O CSI_CHECK_HLR,
- CAMEL_T_CSI_CHECK_HLR,

The procedure CAMEL_Provide Subscriber_Info is specified in subclause 8.8.

ETSI
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Procedure CAMEL_HLR_INIT

11)
—r-- - - - -~ o
[ \
T his procedure is called i
:SRLHLR (in GSM03.18),
- - - - |
CAMEL
subscriber
No
ggering critéTia
fulfiled?
No
Yes
Yes
No
Result:=
pass
Default
handling?
Continue
oDB Network
specific
m e
Setnegative Normal cal The network specific handling
Network specific !
response: handling acc ording handl — —yshallinclude the result of the procedure
call Bared to GSM 03.18 andiing |CAMEL _HLR_INIT (fai, pass)
e
Result= Result=
fail pass

Figure 34a: Procedure CAMEL_HLR_INIT (sheet 1)
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Procedure CAMEL_CSI_Check HLR 1(1)

This procedure in the HLF
:to perform the handling foﬂa

forwarded CAMEL call !

,,,,,,,,,,,,,,,, ) ‘

GAMEL_T_CS||
CHECK_HLR

JAMEL_O_CS|I
CHECK_HLR
Result= Result:=
CSlactve CSlnotactive

Figure 35a: Procedure CAMEL_CSI_Check_HLR (sheet 1)
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Procedure CAMEL_O_CSI_CHECK_HLR 1(1)

. o
Procedure in the HLR to check N
the O-CSI and set the O-CSI 1
Iparameter for SRI ack accordingly. :
it

I
|

Set O-CSI
parameter

Figure 36a: Procedure CAMEL_O_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_T_CSI_CHECK_HLR

:Procedure in the HLR to N
'check the T-CSland setthe SRI ackj‘
:parameter accordingly I

CAMEL_Provide
Subscriber_
Info HLR

jami—

Set T-CSI
parameter

Result:=
SRI

Result:=
continue

1(1)

Figure 37a: Procedure CAMEL_T_CSI_CHECK_HLR (sheet 1)
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8.3.3 Handling of provide roaming number request in the VLR

The functional behaviour of the VLR is specified in 3GPP TS 03.18 [3]. The procedure specific to CAMEL is specified
in this subclause:

- CAMEL_SET_SOA.

Procedure CAMEL_SET_SOA 1(1)

IProcedure in the VLR to set th§

;suppression ofannouncement 1

C

Suppression of
announcement
No \regglre ?

Yes

Suppression of Suppression of
announcement announcement
required:=false required:=true

0

Figure 38a: Procedure CAMEL_SET_SOA (sheet 1)
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8.4 Handling of mobile terminating calls

8.4.1 Handling of mobile terminating calls in the terminating VMSC

The functional behaviour of the terminating VMSC is specified in 3GPP TS 03.18 [3]. The only behaviour specific to
CAMEL is:

- theinclusion of the O-CSI parameter in the Perform Call Forwarding message sent to the processMT_CF_MSC
if it was received in the Send Info For Incoming Call ack;

- thereguirement to suppress the connection of announcements or tones if the VLR includes the suppression of
announcements parameter in the Send Info For Incoming Call negative response.
8.4.2 Handling of mobile terminating calls in the VLR

The functional behaviour of the terminating VLR is specified in 3GPP TS 03.18 [3]. The only behaviour specific to
CAMEL is:

- theinclusion of the O-CSI parameter in the Send Info For Incoming Call ack if the call isto be forwarded and O-
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
responseif it was received in the Provide Roaming Number.

8.5 Handling of forwarded calls

The handling of forwarded callsin the GMSC or the terminating VM SC is specified in 3GPP TS 03.18 [3]. The
procedures specific to CAMEL are specified in this subclause.

- Procedure CAMEL_CF_MSC_INIT,

- Procedure CAMEL_CF_MSC_ANSWER

- Procedure CAMEL_CF _ETC,

- Procedure CAMEL_CF CTR,

- Procedure CAMEL_Check_ ORLCF_VMSC.

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

8.5.1 Procedure CAMEL_CF_MSC _INIT : handling of Int_Connect

The received parameters are used to overwrite the corresponding | SUP parameters (for mapping see 3GPP TS 09.78 [5].
Call parameters which are not included in the Int_Connect message are unchanged.

An 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 reguire 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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8.5.2  Action of the GMSC in procedure CAMEL_CF _ETC

In procedure CAMEL_CF_ETC (sheet 2) the GM SC or terminating VM SC 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 | SUP Answer
Message (ANM).
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Proc edure CAMEL_CF_MSC_INIT

lProcedure in he M SCtd \—‘
:handle a forwarded call |

Result:=
pass

Int_Invoke gsmSSF
(0-csl)

Signals to/from the left are to/from
the processM T_GM SC;

signals b/from the right are tofrom
the process gsm SSF if not
otherwise stated.

Int_Error

Int_gsmSSF

Inv ok ed

Release

Answer Received :=
False

Result=
fail

Int.DP_
_Colleced_
_Info

DP_

_Collected_
_Info

CF Cancelled

Int_O_Ex ception

Result:=
cancelled

1(4)

Figure 39a: Procedure CAMEL_CF_MSC_INIT (sheet 1)
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Procedure CAMEL_CF_MSC_INIT 2(4)

IProcedure in the MSCMJ\j

Signals to/from the left are to/from
:handle aforwarded cal

the process MT_GMSC;
signals to/from the right are to/from

DP the process gsmSSF if not
Collected otherwise stated.
_Info
— T
Int_Release_gall Int_Error Int_Continue Int_Connect

Default Call
[ — Handling = Continue
No Call?

Release

Result:=
fail

Mpdify cal parametefs
with received informatjon

Result:=
pass

Figure 39b: Procedure CAMEL_CF_MSC_INIT (sheet 2)
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Procedure CAMEL_CF_MSC_INIT 3(4)
T T T T T T T T o

IProcedure in the MSC tu\T Signals to/f rom the right are to/f roi

:handle a forwarded call | the gsmSSF if not otherwis e stated.

DP_Collected_
Info

Int_Establish_ Int_Connect_TG_
Temporary _
! Resource
Connection
AMEL_CF_ETQ CAMEL_CF _CTR

No Yes

Result: =
fail

DP_Collected_
Info

Figure 39c: Procedure CAMEL_CF_MSC_INIT (sheet 3)
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Procedure CAMEL_CF_MSC_INIT 4(4)

P_Collected
Info Signals to/from the left are to/from
the process MT_GMSC;

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

Release

Int_D P_O_>>andon

Result:=
fail

Figure 39d: Procedure CAMEL_CF_MSC_INIT (sheet 4)
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Procedure CAMEL_CF_MSC_ANSWER

'Procedure in he M SC to handé \_‘
:afowarded call |

gsmSSF

no

result=pass

exists?

Int_O_Answer

Answ er Received :=

1(1)

Signds tdfrom the left
are to/from the process
MT_GMSC;

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

Release

Release

Result=:fail

Result:=pass

True
DP _O_Answer
- - - - -~ - - - - -~
| |
Int_Release - ﬂgs::slgi Int_c ontinue - ﬂgs::slgi Release Release
| |

CAMEL_OCH _MSC
DISC 1

CAMEL_OCH_MSC
DISC_2

Result=
AM EL_handling?

Result=
reconnect?

Result=
AMEL_handli

Release

Answer R eceived =
False

Result=fail

Result=
reconnect

Figure 40a: Procedure CAMEL_CF_MSC_ANSWER (sheet 1)
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Proc edure CAMEL_CF_ETC

r—-—----- n
|ProcedureintheM SG \

|to handle a temporary™ 1
|conrection !

True

Int_DP_O_Disconnect
*legID*/

ait_For_Disconnect
Forward_Connection

Int_Disconnect_
Forward_Connection

Release

Initial
Address

Send_ACM_
If Required

Wait_For_
Assisting_ACM

_ 'To process CAMEL_
TAssislingiMSC or SRF

_ 'Procedure defined
ﬂ‘m GSM 03.18

1(3)

Signals to/from the left are to/from
the processM T_GM SC;

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

ifnot otherwise stated.

Release

Answer
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Figure 41a:
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ito handle a tem porar'yj‘
lconnection |
hd

Procedure defined!
in GSM 03.18

Procedure CAMEL_CF_ETC

Wait_For_
Assisting_ACM

2(3)

Signals to/from the left are to/from

the process MT_GMSC;

signals to/from the right are

to/from the CAMEL_Assisting_MSC or SRH.

Address
Complete

Wait_For_
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Send_Answer_ Send_ACM_
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N|

'Procedure defined

“lin GSM 03.18
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Send_Network L
- - 'Procedure defined
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T jin GSM 03.18
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7
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Es tablished

Temporary _
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Figure 41b: Procedure CAMEL_CF_ETC (sheet 2)
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Procedure CAMEL_CF_ETC 3(3)
r—-—=—=---- o .
|ProcedureinheM SG\ Signals to/from the left are to/from
|to handle a temporary” 7 the processM T_GM SC;
lconrection ! signals to/from the right are
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L

Result=
fail

Figure 41c: Procedure CAMEL_CF_ETC (sheet 3)
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Procedure CAMEL_CF_CTR 1(4)
[ o
‘Procedure in the MSC N
ito handle a C onnect To Resourcé -
| . | Signalks to/f rom the left are
operation |
e to/from the process MT_GMSC;
signals to/from the right are to/fro
the gsmSSF if not otherwis e stated|
e
Int_Inv oke_ !
— 4To SRF
SRF i
L
Await_SRF_
_Initialisation
[ [
Int_SRF_ | Int SRF |
Connection — — — 4from SRF - - — — —+from SRF
. - | Connected |
Failure
L L
Connect SRF to
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[
Send_ACM_ IProcedure defined
. -
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L
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Send_N etwork e
] - | 8
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Result:= Int_SRF_Connected
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Figure 42a: Process CAMEL_CF_CTR (sheet 1)
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Procedure CAMEL_CF_CTR

|
|Procedure intheM SC N

Signds taofrom theleftare

to/from the process MT_GMSC;
signals o/fom the right are bfrom
the gsmSSFifna atherwise stated.
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|
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e
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,,,,,,,,, .
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ait_For_Disconnect,
Forward_Connection

Int Disconnect_
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" |srE SRF 7ﬂ‘
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2(4)

Figure 42b: Procedure CAMEL_CF_CTR (sheet 2)
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Procedure CAMEL_CF_CTR
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ito handle a C onnect To Resourcé
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Signals to/f rom the right are to/f roi
the gs mSSF.
Signals to/from the left are to/from
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CAP_Prompt|
And_Collect_|
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CAP_Special
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zed_
eport

CAP_Specialized_
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CAP_Prompt|_
And_Collect_|
User_Inform
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And_Collect_
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Relay >

3(4)

Figure 42c: Procedure CAMEL_CF_CTR (sheet 3)
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Procedure CAMEL_CF_CTR 4(4)
loromdirenheMse o Signds tafi helet

|ProcedureinieM SC I\ ignas tofrom heletare

jto hande a ConnectTo Resource al to/from the process MT_GMSC;

joperation ! - signals o/fom the right are Dfrom
————————————— I wait_SRF_Initialisation the gsmSSFifnat ctherwise stated.

Release
Answer
Received
True False
Int_DP_O_Disconnect Int DP_.O_Abanden
I*legID*/
. ! . !
Int_Disconnect SRF) — — — — — — To SRF Int_Disconnect SRF) — — — — — — To SRF
| |
Awat SRF_ Await_SRF_
Discomecion Disconnection_
Active Fail
- - - - -~ - - - - -~
| |
Int_SRF_ . Fran SRF Int SRF_ £ — — L From SRF
Released | R deased |
Result= Result=
pass fail

Figure 42d: Procedure CAMEL_CF_CTR (sheet 4)
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Proc edure CAMEL_Check_ORLCF_VMSC 1(1)

! —h\ Note:
l If CAMEL Capabhility Handlingis not

| presented in O-CSl, it s assumed © be
“phase 1".If GMSC suppated CAMEL
phases aenot presertin PRN ,itis assumed
to be“phase 1".

O-Csl

present?
No
riggerini
criteria in
No
Yes
CAMELCapahlity
Handing :=
phase 1
C supp
CAMEL phase
No presen
Yes
GMSC supported
CAMEL phase :=
phasel
No
7| Yes
Result:= Result= Result=
CAMEL ORLCF VMSCCF ORLCF

¥ ® ®

Figure 43a: Procedure CAMEL_Check_ORLCF_VMSC (sheet 1)
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8.6 Handling of mobile calls in the gsmSSF
Handling of mobile callsin the gsmSSF may involve the following process and procedures :
- gSmSSF,
- Check_Criteria.
- Handle AC,
- Handle ACR,
- Handle CIR,
- Handle CIR leg,
- Complete FCI_record,
- Complete_all_FCl_records,- Handle SCI.
The detailed error handling for the process gsmSSF and the associated proceduresis specified in 3GPP TS 09.78 ([5]).

8.6.1 Information flow for call duration control

The following diagram shows the handling of the different timers that are used in the process gsmSSF and in the
procedures Handle_AC, Handle ACR, Handle_CIR. Timers Tssf, Tcp, Tsw, Tw and DELTA are defined in the process
gSmSSF.

CSE AC(Tcpl) _gsSmSSF/MSC MSC/TE
| Ny |
: | | : |
L ETCICTR | ! :
L > tow L ANSWER |
o | A |
: | | : |
| ! I | |
I : : Tcpl| :
: | | : |
b ACR ! ! |
K | | :
! Delta |
Lo AC(Tcp2) N l ! |
| | 2 | |
b ACR 'Tep2-Delta | - RELEASE !
| < : ‘K |
|
o RRBCSM ! [ !
| ! > | |
i i | | |
| ‘ CONNECT ! [ !
| ! > | |
i | - | |
| |
L AC(Tcp3) }‘ ! SET UP >
| ! I | |
v ! | ALERT !
| | & |
‘ | T o |
‘ [ | Tsw L ANSWER |
o | < |
| |
| | |
: : | Tcp3 : :
! |
| L ACR ! > RELEASE ;
S 1 A ‘
Lo ERBCSM | ! |
| < | | 1

Figure 44: Information flow for call control duration
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8.6.2 Behaviour of the gsmSSF in the process gsmSSF

The following paragraphs give details on the behaviour of the gsmSSF in the process gsmSSF.

8.6.2.1 Actions of the gsmSSF on receipt of CAP_Request_Report. BCSM_Event (at
the state Waiting_For_Instructions)

The gsmSSF arms the requested EDP, if the arming rules are fulfilled and returns to state Waiting_For_Instructions.

The gsmSCF may reguest the monitoring for any one or more Answer, Busy, No Answer, Abandon, Route Select
Failure and Disconnect Event of a party in the call.

8.6.2.2 Actions of the gsmSSF on receipt of CAP_Continue (at the state
Waiting_For_Instructions)

An Int_Continueis sent to request the GM SC/M SC to continue call set-up as originally requested.

8.6.2.3 Actions of the gsmSSF on receipt of CAP_Release_Call (at the state
Monitoring)

When a control relationship exists between the gsmSCF and gsmSSF (at least one EDP-R is armed), the gsmSCF may
spontaneoudly instruct the gsmSSF to release the call at any time using the Release Call IF. The Release Call IF shall
not be sent from the gsmSCF if only monitor relationship exists between the gsmSSF and the gsmSCF.

8.6.2.4 Actions of the gsmSSF on receipt of Int_DP_T_Busy or
Int_DP_T_No_Answer including the parameter CF (at the state Monitoring)

If the handling of Int. DP_T_Busy or Int._ DP_T_No_Answer including the parameter CF leads to the gsmSSF sending a
CAP_Event_Report BCSM to the gsmSCF, the gsmSSF shall include the parameter Call Forwarded as the Event
Specific Information BCSM.

8.6.3 Procedure Handle_SCI

1) Precondition: before an answer event is detected and no Tsw running:
if 1 set of e-parameters received --> send to the MSC
if 2 sets e-parameters received --> error
if 1 set of e-parameters and Tariff Switch received --> error
if 2 sets of e-parameters and Tariff Switch received --> send 1st/start Tsw/store 2nd
2) Precondition: before an answer event is detected and Tsw running and no e-parameters
if 1 set of e-parameters received --> error, no e-parameters stored
if 2 sets e-parameters received --> send 1st/store 2nd
if 1 set of e-parameters and Tariff Switch received --> error
if 2 sets of e-parameters and Tariff Switch received --> error
3) Precondition: before an answer event is detected and Tsw running and e-parameters stored:
if 1 set of e-parameters received --> error
if 2 sets e-parameters received --> error
if 1 set of e-parameters and Tariff Switch received --> error

if 2 sets of e-parameters and Tariff Switch received --> error
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4) Precondition: after an answer event is detected and no Tsw running:
if 1 set of e-parameters received --> send to the MSC
if 2 sets e-parameters received --> error
if 1 set of e-parameters and Tariff Switch received --> start Tswi/store set
if 2 sets of e-parameters and Tariff Switch received --> error
5) Precondition: after an answer event is detected and Tsw running and no e-parameters
if 1 set of e-parametersreceived --> store e-parameters
if 2 sets e-parameters received --> error
if 1 set of e-parameters and Tariff Switch received --> error
if 2 sets of e-parameters and Tariff Switch received --> error
6) Precondition: after an answer event is detected and Tsw running and e-parameters stored:
if 1 set of e-parameters received --> error
if 2 sets e-parameters received --> error
if 1 set of e-parameters and Tariff Switch received --> error
if 2 sets of e-parameters and Tariff Switch received --> error

NOTE: TheMSC shall store the received e-parameters to be sent subsequently to the M S. The MSC shall send
these e parameters to the MSin a Connect message or in a Facility message.

ETSI



3GPP TS 03.78 version 7.5.0 Release 1998 118 ETSI TS 101 441 V7.5.0 (2000-12)

Process gs mSSF 1(25)

Signds to/from heléft are to/from theM SC;
signals to/from the right are
to/from the gsmSCF.

‘Invma\mufgsm SSFinM d,\—‘
:MT or CF call case. |

:Tssf: Application timer in the ssf.

| Tep: Timer for call period. This timer measures the duration of a call period.

| Tsw: Timer for tariff switch. At the expiration of this timer, a new tariff switch

| shall be started.

ITw: Warning timer. At the expiration of this timer, a warning tone shall be played
! to the calling party.

‘DELTA: time, measured in the gsm SSF, elapsed between the time an

| ApplyChargingReport operation is send to the gsm SCF and an

| ApplyCharging operation is received from the gsm SCF.

Int_Invoke Int_Invoke O Excenion Int_ DP_O_Answer,
gsmSSF gsSmSSF = pionl [ |In_DP_T Answer,
(o-csl) (T-CSl) htT_Exception Int_DP_O_Abandon,
Irt_DP_T_Abandon,
In_DP_Roue Sdect Falue,
- ————————— Int_DP_O_No_Answer,
‘Tre received CSlstates Int. DP_T_No_Answer,
A'm DP — —ywhether DP Collected_Info Int Continue In_DP_O_Busy,
jor DP Terminating_Attempt_ Int_DP_T_Busy,
| Authorised shall be armed Int_DP_O_ Disc annect,
lasTOP. _ _ _ _ _ _ _ _ Int_DP_T_Dis comect
Int_gsmSSF \dle

Invoked

Wait_For_
_Request

Figure 45a: Process gsmSSF (sheet 1)
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Process gs mSSF 2(25)
e o ds to/f heleft I h
| \ Signds to/from he are to/ffrom heM SC;
\IMnVTU;a(':a; Sgﬁsg;sséSF inM 6'7 signals to/from the right are
| | ! to/from the gsm SCF.
|
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Wait_For_
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Int_DP_ IntDP_ Int_T_Exception,
_Terminating_ _Collected_ Int O_Exception,
_Attempt_ Inb Int_DP_T_Abandon,
_Authoriz ed Int DP_O_Abandmn
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pass?

SetTssftodefault
nan user interaction Int_ Continue
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N

Open Caontrol
R elationship

CAP_lInitialDP

ACR sent:=false

| |AC pending =false
Outstandingrequests =1

Oustanding Call Information Report = 0

Waiting_for_
_Instructions

Figure 45b: Process gsmSSF (sheet 2)

ETSI



3GPP TS 03.78 version 7.5.0 Release 1998 120 ETSI TS 101 441 V7.5.0 (2000-12)

Process gs mSSF 3(25)
Signds toffrom theléft are toffrom heM SC;
P — - signals to/from the right are
\ .
‘InvccaicnofgsmSSFinM d).j Wating for_ toffrom the gsmSCF.
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DP_O_Busy ofleg 2
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DP_O_Disconnect of leg 2 DP_O_No Answer d leg2
DP_T_Disconnect of leg 2 DP_T_No_Answerofleg2
DP_O_Busy of leg2
DP_T_Bwy ofleg2
due to DP of due to DPof DP_Route_Select_Failure of leg 2
legiD? legD? DP_O_Disconnect of leg 2
- DP_O_Disconnect of legl . DP_T Discanred d leg2
DP_T_Disconnectoflegl
Else Else
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O_Disconnect or el
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Control
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= -
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Figure 45c: Process gsmSSF (sheet 3)
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Process gsmSSF 4(25)

:MT or CF call case.

linv cc ation ofgsm SSFinM d,\—‘
to/from the gsmSCF.
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Figure 45c: Process gsmSSF (sheet 4)
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IMT or CF call case.
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Figure 45d: Process gsmSSF (sheet 5)

ETSI



3GPP TS 03.78 version 7.5.0 Release 1998

123 ETSI TS 101 441 V7.5.0 (2000-12)

Process gs mSSF
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Figure 45e:

Process gsmSSF (sheet 6)

ETSI




3GPP TS 03.78 version 7.5.0 Release 1998 124 ETSI TS 101 441 V7.5.0 (2000-12)

Process gs mSSF 7(25)
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Figure 45f: Process gsmSSF (sheet 7)
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Figure 45g: Process gsmSSF (sheet 8)
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Proc ess gsmSSF
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signals to/from the right are
to/from the gsmSCF.

Signds to/from heleftare to/from heM SC;

\Waiting_for_Instructions,

\Waiting_for_End_Of Temporary_Conrection,
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Figure 45h: Process gsmSSF (sheet 9)
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Process gs mSSF 10(25)
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Figure 45i: Process gsmSSF (sheet 10)
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Figure 45j: Process gsmSSF (sheet 11)
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Process gs mSSF 12(25)
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|

Watng for_Instrucions,
Waitng_for_End_Of Temporary_Connection,
Waiting_for_End_Of Use_Interaction,

Aw &t_Temporary_C onrection_Establishm ent

ItDP O_ ntDP_T_
_Abandon _Abardon

——

Perorm implicit
disarming of DPs

DP armed as
EDP?

CAP_Event_
_Report BCSM
(Notify & Continue;

No

- Handle ACR

Handle_CIR

Stop Tssf

Terminate
Relations hip

False

Int_Continue

Waiting_For_
Irstruciors

Figure 45k: Process gsmSSF (sheet 12)
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Process gs mSSF 13(25)

I\ - - - - - -~ -

Signads to/f heleft to/f theM SC
vz ain ofgsm SSFinM 6,5, i ‘s ;fmm he hare rom heM SC;
IMT or CF call case signals toffrom the right are
| ! toffrom the gsmSCF.

Waiting_for_End_

_Of Temporary_
Conrection

CAP_Disconnect_ :
Forward_ Int_TC_Releasef CAP*A_HW* C AP_Reset_Timer Tssfexpired — — — —Internal
Connection Charging
_ |
: 77777777 Set Tssfto
Handle_ACR - jca‘” active= Handle_AC lastused ime Abort
‘Fa se interval and
,,,,,,,, restart Tssf
7777777 al
Int_Disconnect_| Call active= | Int_ Disconnect
. — Handle_ACR - -
Forward_ False = - Forward_Connef
Connection |
Set Tssfto last
" . TC_Release
used time interval Pending
and restart Tssf

Int_TC_Release

Watng For_

_Irstuctions

Waitng for_End_

_Of Temporary_ Int_Error

_Connection

Complete_all_
FCI_records

Idle

Figure 45I: Process gsmSSF (sheet 13)
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Process gs mSSF

14(25)
-t - - - - - -~ o
| \ Signds toffrom theléft are to/from heM SC;
‘:\rll“'ll'ﬂératlti g;?s‘;sses': inM d"\ signals to/from the right are
| . ! to/from the gsmSCF.
L |
Wating_for_End_Of Temporary_Connection
Wating fr_End Of Use_hteraction
- - - - - -~ - - - - - -~ - - - - -~
| | |
Tw expired — — — lInternal Tsw expired — — — +hternal Tcp expired — — — HInterral
| | |
Lo Lo Lo
e
T T B st
Wi T
arning_Tane Ifor whom the BCSM is operating
T Yes
oo s S 1| - - - - -~ T 1 - - - -~ al
Thisprosoqies he MSC Cdl adive= ! Callactive= ! CAP_
tosende prametasto + — — — Tre - Handle ACR False  — |Apply_Charging_
the calling party | | | Report
,,,,,,,,, ] JE e —— e _ 1
No
Set Tssftolast "
Store curent dtime inenal Int_Disconnect_|
vdueof Tcp (sedtime inena Forward_Connection
ardrestart Tssf
Hardle CIR
Complete_all_
FCI_records
- Int_Release
Idle

Figure 45m: Process gsmSSF (sheet 14)

ETSI



3GPP TS 03.78 version 7.5.0 Release 1998

132

ETSI TS 101 441 V7.5.0 (2000-12)

Process gsmSSF

/Invocation of gsmSSF in MO,

:MT or CF call case.

15(25)

Signals to/from the left are to/from the MSC|
signals to/from the right are
to/from the gsm SCF.

Tw expired - - — +Internal

Int_Apply_|

This provoqut;

tQ send e para”

,,,,,, )

Warning_Tonéto play a tone to the partg
for whom the BCSM is operating

Yes

Call active= ! CAP_ _
Parameter False Fo Apply_Chargjhg_
777777777 |
Store curent
value of Tcp Handle_CIR
No
R
B A‘Call active=
LTrue Tomplete_all]|
e 1T FCIl_records

Monitoring >

a
Call active= 1
True

__Releasge

Complete_all|]
FCI_records

N

=N

Figure 45n: Process gsmSSF (sheet 15)
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Process gs mSSF 16(25)

Signds to/from heleftare to/from heM SC;
signals to/from the right are

lnv e ati on ofgsm SSFinM d\‘\—‘
to/from the gsmSCF.

IMT or CF call case. |
|

Waiting_for_End_
_Of User_
_Interaction
CAP_P t &
CAP_Play. _PrompL. CAP Carcd
- - _Collect_User_ o - C AP_Reset_TimGr
_Announcement ) _(Invoke_ID)
_Information
Relay theoperation
— _ToSRF
tothe SRF oo
|
Set Tssfto last SetTssfo
used time interval CAP_Reset Timer
and restart Tssf time interval and
resartTsst

Waiting_for_End_
_Of User_

_Interaction

Figure 450: Process gsmSSF (sheet 16)
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Proc ess gsmSSF

lnv e ati on ofgsm SSFinM d\‘\—‘
IMT or CF call case.
|

Waiting_br_End_
_Of User_
_Interaction

17(25)

Signds to/from thel et are to/from theMSC;
signals to/from the right are
toffrom the gsmSCF.

CAP_Apply_
Charging

Handle_AC

CAP_Disconrect_
Forward_
_Connection
FleglD %/

Icdlactive=
Handle_ACR —
andie / TIFake
|

ht_Disconnect_
Forward_
Conrection

Set Tssf to default
non user interaction
timeirnterval and
restart Tssf

IW aiting_For_End_
Of_User_Interaction

In_SRF_Rdeaged

'call active=
Handle_ACR —
andle/ TFalse
|

Set Tssf to default
non user interaction
time interval and
restart Tssf

Waiting_For_
_Instructions

Figure 450: Process gsmSSF (sheet 17)
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Process gs mSSF 18(25)
: 777777777 o \ Signals to/from the left are to/from h
‘\nvma\molgsmSSFlnMd‘—‘ the process Generic_SRF;
‘MT or CF call case | signals to/from the right are
,,,,,,,,,,, | to/from the gsmSCF unless
Waiting for_End_ otherwise stated
_Of User_
_Interaction
7777777 B S cAp_
CAP_Cancelled] CAP‘,gancel, From SRF - — — - _Collect_User_ From SRF — — — > Specialised_
—error _Failed_error | _Irformation_ | Resource_
g Result | _ _ _ _ _ _ _ _,
7777777 al
Relay the operatior | Timer expir
resuterrortothe Interral ! Tssf o
gsmSCF |
Waiting_for_End_
_Of User_ Abort
_Interaction

Int_Disconnect_|
Forward_Connection

SRF_Rdease_
Pending

Int_SRF_Redeaded

Int_Error

Complete_all_
FCl_records

Idle

Figure 45p: Process gsmSSF (sheet 18)
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Process gs mSSF 19(25)
Signds to/from heleftare to/from heM SC;

=== == - M anitoring signals to/from the right are

‘\nvu:a\molgsmSSFlnMd‘\—‘ toffrom the gsmSCF.

IMT or CF call case. |
|

ht DP_O_Answj|
nt DP_T_Arsw|

er,

CAP_Cancel_(.

AC pending
Disarm all
EDPs
Stat Tep
Cancel all
repats
False
Yes
Start Tw
Stored
€ parameers?.
No
777777777 al
Thisprovoques the MSC |
b sende paametersto [~ —
the calling party |
DP armed?
No
Perform implicit
disarming of DPs
CAP_Ewvert_
_Report BCSM
Noti fy &Conti
( Noti fy ontinue) Yes
CAP_Event_
77777777777 —‘ _Report BCSM
ForDP O'T Discomectthe DP | (Interripted)
isorlydisamed forthe leg - Perform implicit
for which the eventwas | disarming of DPs ‘
No receiv ed | e
”””””” ‘Fcr DP O'TDiscomect the DP
Teminae . Perform implicit | _ isonly disarmed for the leg
Relationship ‘ Ary remairing am ed disarming of DPs ‘fo( which the event was
| EDPs o eceved.
| outstanding report? ‘
L
Control
Complete_all_ I+ jontrotor Set Outstanding_
FCl_records * TManitor Requests = 1
- | Relationship -
_—————— = = Int_Continue ‘
SetTssf to default
Int_Continue nonuser interaction

Tssf imer valueard
restartTssf

Manitoring

Waiting_For_
_Instructions

Figure 45q: Process gsmSSF (sheet 19)
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Process gsmSSF 20(25)
\rlﬁviogaiti(;nioif és;nééﬁ ﬂflvlbl /* Signals to/from the left are to/from the MSC,
: MT or CF call case. | signals to/from the right are to/from the gsmSCF ¥/

Int_DP_O_No_Answer
Int_DP_T_No_Answer
Int_DP_O_Busy
Int_DP_T_Busy
Int_DP_Route_Select_Failure

Monitoring

CallActive :=

FALSE Handle_ACR Handle_ACR
CallActive :=
Stop Delta FALSE Stop Delta
berform implicit For DP O/T Disconnect Handle_CIR_|
disarming of DRs the DP is only disarmed leg (leg2)
for the leg for which the
event was received.

Yes
Handle CIR Disarm this DP..
Handle_CIR leg (leg2) | Perform implicit
T disarming of DHRs
k |
Complete_all]| y Set outstanding|_
FCI_Recordg ) 0 requests = 1
outstanding report?

Yes ‘

Terminate Control or Complete_ Set Tssf to defaylt
Relationship Monitor FCI_Record non user interactjon
Relationship (leq 2) Tssf timer value and

restant Tssf

Waiting_For_|
Instructions

Int_Continpe Int_Contin

“ Monitoring

Figure 45r: Process gsmSSF (sheet 20)
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Proc ess gs mSSF

:MT or CF call case.

| . \
Invocaion ofgsm SSFinM d,—‘

21(25)

Signds to/from heleéftare to/from heM SC;
signals to/from the right are
to/from the gsmSCF.

M onitoring
{Handling of CAP_Release_Call -
CAP_ is only specified in a control Int O_Exception|, CAP_
_ReleaseCall ‘ relationship Nt T_Exception Apply_Charging
| The gsm SCF shall not send a
|CAP_Release_Call in a
|monitor relationship
AC pending AC pending Handle_AC
e
CAP. CAP.
n 'Call active= n ICdladive=
Apply_Charging_ ~ TFalse Appy_Charging_ ~ Trake
Report | Report |
e e
N False N False
Handle_CIR Handle_CIR
Complete_all_ Complete_all_ Monitoring
FCI_records FCI_records
Term inate Control or .
Terminate
Control Manitor - Relaiorshi
Relationship Relationship elatorship
Int_Release_Call Abor t
Ide

Figure 45s: Process gsmSSF (sheet 21)
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Proc ess gs mSSF 22(25)

llnv oc ation ofgsm SSFinM d,\—‘
IMT or CF call case. |
|

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

Waiting_For_Instructions ,
W aiting_For_End_Of_Temporary_C onnection,
Waiting_For_End_Of User_lInteraction

CAP_
Furnish_Chargi
Inform ation

Set Tssf to last
used time interval
and restart Tssf

Non completed
CAMEL logical call record

exists for this legID?
i is leg No

Yes

Overwrite CAMEL
logical call record
with FC1 data

[Create CAMEL log call
call record

Write FCI data
in CAMEL logical
call record

Figure 45t: Process gsmSSF (sheet 22)
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Proc ess gs mSSF 23(25)

llnv oc ation ofgsm SSFinM d,\—‘

IMT or CF call case
. |
L ,,,,,,,,,,, | Signals to/from the right are
to/from the gsmSCF.

CAP_
Furnis h_Chargi
Inform ation

Non com pleted
CAMEL logical call record
exists for this leglD ?

No

Overwrite CAMEL
logical call record
with FCI data

ICreate CAMEL log call
call rec ord

Write FCI data
in CAMEL logical
call record

Monitoring >

Figure 45t: Process gsmSSF (sheet 23)
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Proc ess gs mSSF

,,,,,,,,,, Signals to/from te right are
—“\ to/from the gsm SCF.

llnv oc ation ofgsm SSFinM d,—‘

IMT or CF call case. |
|

24(25)

Monitoring,

W ait_For_Instructions,

Waiting For_End_Of User_Intercation,

W aiting_Fot_End_Of_Tem porary_Connection

CAP_Send_
Charging_Informatjon

|
Handle SCI — —Seesecion 863

Figure 45t: Process gsmSSF (sheet 24)
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Proc ess gs mSSF 25(25)

- - - - - - -~ ™

llnv oc ation ofgsm SSFinM d,\—‘ Signals to/from the right are
IMT or CF call case. | to/from the gsmSCF.

|

,,,,,,,,,,,, |

Set Tssfto last
used time interval
and restart Tssf

store request

aiting_For_Instructi (>S

OuwtandingCall Iformaion Report:=
Oustanding Cal | Informaion Report +1

Figure 45t: Process gsmSSF (sheet 25)
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Procedure Check_Criteria 1(1)

\
'Procedure to check !

:lhe criteria in the gsmSSF,

Destination n er
Tiggering criterion
ists?
exists? Yes
No
/en(mgcmen
met?
Yes
No
W criterk
met?
No
Yes
ic serv
criterion exists?
No
asic servici
criterion met?
Yes No
F arding tiggering
riterion exists?
No
met?
No Yes
Result:= Result:=
pass fail

Figure 46a: Procedure Check_Criteria (sheet 1)
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Procedure Handle_AC 1(1)

|the gsmSSF for the operation CAP 1
|Apply Charging [

Set Tssftolast
used time interval
and restart Tssf

AC pending?

No
Answer
received?
No
Start Tsw Start Tcp
Answer received?
No No
Yes
Stopdelta
P Start Tw
measurement
Tcp:=Tcp-delta AC pending:=
true

€lease indicate
present?

RS

No

Tone to be
played?

No

Tw=

Tw:=0 . "
w Tcp-Warning time

[ |

Figure 47a: Procedure Handle_AC (sheet 1)

ETSI



3GPP TS 03.78 version 7.5.0 Release 1998

145

ETSI TS 101 441 V7.5.0 (2000-12)

Proc edure Handle_ACR

El'h\s procedure is only called at the
end of connection to anoutgoingleg,
atemparary comection or a connection

\to a SRF when the call canbe continued

dscard
evaues

77777777 al
|
If running -——-—1 Stop Tcp
|
77777777 al
|
If running == Stop Tw
|
Start Delta

CAP_
Apply_Charging_
Report

AC pending:=
false

No

No

e

|ValueofCall Active in

— ACR is definedinthe caling
|process gsmSSF.

1(1)

Figure 48a: Procedure Handle_ACR (sheet 1)
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Procedure Handle_CIR 1(1)
r-——"~>"~>">">"~>"=777°7 ™
IProcedure in the gsmSSF to\,\j Signals to/from the right ar
:handle Call Inf ormation Report, to/from thegsmSCF.
iiiiiiiiiiiiiii | < >
Handle_ CIR_
leg (leg2)
Handle_CIR_
leg (legl)

Figure 49a: Procedure Handle_CIR (sheet 1)
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Procedure Handle_CIR_leg 1(1)
'Procedure in the gsmSSF to

| . [ Signals to/from the right ar

jhandle Call Information Report 1 v/t h SCF

Iforthe specified leg. : offrom the gsm )

In

No

Outsanding Call Infomm ation Report:=
Outsanding Call Information Report -1

CAP_Call_
Information_
Report

o

Figure 50a: Procedure Handle_CIR_leg (sheet 1)
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Procedure Complete_FCl_record

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

Non completed Logical
CAMEL call record existg
for this leglD

Complete CAMEL
logical call record

No

1(1)

Figure 51a: Procedure Complete_FCI_record (sheet 1)
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Procedure Complete_all_FCI_records
Procedure h the gsmSSF to |\
\write Furnish Charging Information!
Idata to CDR for both LegiDs. |

f
|

C

)

IComplete_FCI_
record (legl)

IC omplete_FCI_
record (leg2)

1(1)

Figure 52a: Procedure Complete_all_FCI_records (sheet 1)
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8.7 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 09.78 [5].

Process CAMEL_Assisting_MSC 1(3)

;’rocess inthe M;F(.\ Signals to/from the left are to/from the
jto handle anassist 1 process CAMEL_OCH_ETC, CAMEL _
[request ! TC_ETC or CAMEL_CF_ECT,;
———————— signals to/from the rightare to/from
the assisting_gsmSSF;
Idle >
Initial Address

Int_Assist_
_Required

Wait_for_assisting_
_gsm_SSF_invoked
Int_assisting_
gsmSSFinvo< Release
Wait_F
A:ISTS[i:L Int_Release_
- Even197 Assisting_gsmSSFE,

Figure 53a: Process CAMEL_Assisting_MSC (sheet 1)
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Process CAMEL_Assisting_MSC 2(3)
— "
Process in the MSH Signals to/from the left are to/from th%
to handle an assist process CAMEL_OCH_ETC, CAMEL|
request TC_ETC or CAMEL_CF_ECT;
signals to/from the right are to/from
the assisting_gsmSSF;
if not otherwise stated.

Wait_For_
Assisting_

Event

Int_assisting_
:gt_Connect_To _gsmSSF_ Release
esource
_released
- _
Int_Invoke_ Int_release_
_SRF to SRF Release assistinggsmS}
Aw; F_ Releasing_assisting
_Initialisation _gsmSSF

Int_assisting_

gsmSSF_releasf

=

Figure 53b: Process CAMEL_Assisting_MSC (sheet 2)
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—

Process in the MS
to handle an assist
request

Process CAMEL_Assisting_MSC

Await_SRF_

_Initialisation

Int_SRF_
_Connected

J—

ijrom SRF

Connect SRF to the
Call

Send_ACM_
If_Required

J—

Procedure specified
in GSM 03.18

Send_Answer_
If_Required

J—

Procedure specified
in GSM 03.18

Int_SRF_Connecte

3(3)

Signals to/from the left are to/from th%
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.

Int_SRF_
_Connection_
_Failure

Int_CTR_Failed

Wait_For_

Assisting_
Event

- _
| Int_assisting_
from SRF Release _gSmSSF_

L _released

To SRF —l> Int_Disconnect_SRI Release

Await_gsmSRF_
_disconnection

From SRF

Int_SRF_
Released

Int_release_
_assisting_gsmSS|

Releasing_assisting
_gsmSSF

Int_assisting_

gsmSSF_releas:d\

Idle

Figure 53c: Process CAMEL_Assisting_MSC (sheet 3)
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Process assisting_gsmSSF 1(6)

Signals to/from the left are to/from

i the process CAMEL_Assisting_MSC;
: signals to/from the right are

to/from the gsmSCF,

unless otherwise indicated.

Int_Assist_
_Required

Int_assisting_|
_gsmSSF_
_Invoked

Set Tssf to default
on user interactio
Tssf timer interva
anua Testart Tssir

Open Control
Relationship

CAP_Assist_
_Request_
_Instructions

Waiting_for_
_Instructions

Figure 54a: Process Assisting_gsmSSF (sheet 1)
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Process assisting_gsmSSF 2(6)

:Invocation of gsmSSF in Mg\ Signals to/from the left are to/from
IMT or CF call case al the process CAMEL_Assisting_MSC7
| ) ! signalsto/from the right are

! toffrom the gsmSCF,

unless otherwise indicated.

Waiting_for_
_Instructions

e
. ! CAP_Connect
Tssf expires < - — — —~Internal CAP_Reset_Kimer
i Resource
L
SetTssf to Int © "
Abort CAP_Reset_Timer| nt_Connect_
LT - To_Resource
time interval and -
resarf rsst
Int_assisting_| .
Await_Resource
_gsmSSF_ . . -
Connection
_released
—T
[ r——-—~-~-~-=-~-===
Int CTR Failed- From process Int_SRF From process
nLEIR_Fallet - - “ICAMEL _Assisting_MSGConnected \_ "~ |CAMEL _Assisting_MSC
o .
Ret \ Set Tssf to user
N ur:\ asp(;:)::opn interaction timer
errorto value and restart Tssf
Set Tssf to normal
on user interaction|
timer value and
Tesarf rssi
Watti F Waiting_For
Idle aing_For_ _End_Of_

Instructions

User_Interaction

Figure 54b: Process Assisting_gsmSSF (sheet 2)
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Process assisting_gsmSSF

A\
'Invocation of gsmSSF in M‘VOT‘
:MT or CF cal case.

Waiting_for_End_

3(6)

Signals to/from the left are to/from
the process CAMEL _Assisting_M
signals to/from the rightare
to/from the gsmSCF,

unless otherwise indicated.

W aiting_for_E nd
_Of_User_
_Interaction

W aiting_For_
_Instructions

_Of_User_
_Interaction
77777777 al

CAP_Disconnect CAP_Prompt &
Forward_ From SRF - — — —)Int_SRF_Reledsed |CAP_Reset_Tinfer C:P—P'ay— _Collect_User.. C’T P—ia"f;'—
_Connection | _Announcemen “Information _(Invoke_ID)
FleglD* N _ _ _ _ _ _ _ _ - ‘

Set Tssf to default [

user interaction Relay the operatiol _ ﬂ‘To SRF
Tssf timer interva to the SRF ‘
andresrt Tssfl e
e =

Int Disconnect | Set Tssf to last

STQF - — —to SRF used time interval

= andrestart Tssf

L
Set Tssfto
CAP_Reset_Timer
time interval and
restart Tssf
Waiting_for_End_

_Of_User_

_Interaction

Figure 54c: Process Assisting_gsmSSF (sheet 3)
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Process assisting_gsmSSF 4(6)

Signals to/from the left are to/from
T the SRF;
! signals to/from the right are

i <Nailing for End to/from the gsm SCF.

_Of_User_
_Interaction

E Collect_Use
error Failed_error - . = Resource _Report
- - - _Information_Resul - -

\ L \

Relay the operation/
result/error to the
gsmSCF
aiting_for_End_)
_Of_User_
_Interaction

CAP_Cancelled_ CAP_Cancel CAP_Prompt & >CA P_Specialised_

Figure 54d: Process Assisting_gsmSSF (sheet 4)
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Process assisting_gsmSSF 5(6)

Signals to/from the left are to/from
al the process CAMEL_Assisting_MSC;
: signals to/ffrom the right are

— to/from the SRF,
Ca[mg_for_End_

unless otherwise indicated.
_Of_User_

_Interaction

e ———
|

Tssf expires < — — — —Internal
|
L ___
e ———
|

Abort — —To gsmSCF

Int_disconnect_
_SRF

Wait_For_
sm_SRF_Releas
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Figure 54e: Process Assisting_gsmSSF (sheet 5)
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Figure 54f; Process Assisting_gsmSSF (sheet 6)
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8.8 Procedure CAMEL_Provide_Subscriber_Info

8.8.1 MS reachable

A Provide_Subscriber_Info Reguest is sent to VLR and the HLR waits in state Wait_For_Information.

If the VLR returns a Provide_Subscriber_Info ack, the HLR uses the returned information to set the Subscriber Info to
be returned to the gsmSCF. As a network option, the HLR may use the returned Cell Id or Location Areato derive the
location number and/or Geographical Info. The mapping from cell ID and location areato location number is network-
specific and outside the scope of the GSM standard.

NOTE: Thehandlinginthe VLR of Provide Subscriber Info Request is defined in 3GPP TS 03.18 [3].
8.8.2 MS not reachable

8.8.2.1 Location Information requested
If VLR number isavailablein the HLR, then the Location Information is set to this parameter only.

If location information is not available in the HLR, no location information is set.

8.8.2.2 Subscriber State requested

The Subscriber State is set to "Network determined not reachable”.

8.8.3  Actions at state Wait_For_Information

The following actions are possible in state Wait_For_Information depending on the result of the
Provide_Subscriber_Info Request sent to VLR.

8.8.3.1 Provide_Subscriber_Info ack

The Location Information or/and the Subscriber State are set to the received information.

8.8.3.2 Provide_Subscriber_Info Negative Response

If location information was requested the VLR number is provided as |ocation information. If the subscriber state was
requested the subscriber state is set to "not provided from VLR".
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Procedure CAMEL_Provide_Subscriber_Info 1(1)
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Figure 55a: Procedure CAMEL_Provide_Subscriber_Info (sheet 1)
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8.9 Any Time Interrogation

Handling of Any Time Interrogation involves the following process :
- CAMEL_ATI_HLR.

If an OSS needs the Subscriber State and/or the Location Information, the gsmSCF initiates a transaction to the HLR by
sending aAny_Time_Interrogation Request. Support for this procedure is a network operator option.
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Figure 56a: Process CAMEL_ATI_HLR (sheet 1)
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8.10 Handling of USSD to/from gsmSCF

The functional model of USSD in an HLR that supports CAMEL is shown in figure 57. The phase 2 USSD handler is
defined in 3GPP TS 03.90 [8]. Phase 1 USSD messages may be relayed from the HLR to the gsmSCF. CAMEL
introduces a"CAMEL USSD application” which isinvoked by the USSD handler. The CAMEL USSD application

behaviour is specified in this section.
MAP
gsmSCF

R

CAMEL USSD
application

USSD Handler

Figure 57: Handling of USSD to and from a CAMEL subscriber

8.10.1 MS Initiated USSD
For the behaviour of the USSD handler in HLR when receiving aM S initiated USSD see 3GPP TS 03.90 [8].

When the USSD handler has determined that the service code present in the received USSD does not indicate that an
USSD application in the HLR shall be invoked it shall route the USSD to the USSD application specific for CAMEL,
i.e. the CAMEL USSD application.

The procedure at the CAMEL USSD application at the HLR isimplementation dependent. The following text describes
arecommended procedure.

The CAMEL USSD application shall check the U-CSI data assigned to the specific subscriber. If the service codeis
present in the U-CSI the USSD is routed to the gsmSCF given by the gsmSCF address stored against the service codein
the U-CSl.

If the service code is not present in the U-CSI (or the subscriber does not have U-CSl defined) then the CAMEL USSD
application shall check the UG-CSI data assigned to the HLR. If the service code is present in the UG-CSI then the
USSD is routed to the gsmSCF given by the gsmSCF address stored against the service code in the UG-CSI.

If the service code is not present in U-CSI or UG-CS| an error (unknown application) is returned to the USSD handler.

8.10.2 gsmSCEF Initiated USSD

The HLR may at any time receive a USSD operation from the gsmSCF. If the subscriber can be contacted, the HLR
shall set up atransaction to the VLR and forward the operation unchanged. Any further information exchange between
the gsmSCF and M SC shall be transparent to the VLR and the HLR. When one transaction is released, the HLR shall
release the other. If an error isreceived from the MSC, the VLR shall release the transaction to the HLR and the HLR
shall release the transaction to the gsmSCF.
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8.10.3 Content of the USSD General CAMEL Service Information (UG-CSI)

The service information specified in this subclause is for information only.

This subclause defines the contents of the USSD General CAMEL Service Information (UG-CSI). The alocation of the
UG-CSlI isindependent from a particular subscriber.

The UG-CSI consists of alist of pairs of the following two parameters.

8.10.3.1 Service Code

Service code for a specific application in a gsmSCF which interacts with the user by USSD.

8.10.3.2 gsmSCF address

Address to be used to access the gsmSCF for a particular a particular service code. The address shall be an E.164
number to be used for routeing.

8.11 Handling of Supplementary Service Invocation Notification

At theinvocation of any of the services ECT, CD and MPTY the VLR checks whether the criteriafor sending a
notification are fulfilled, i.e. whether the subscriber is provisioned with the SS-CSI and the particular invoked
supplementary service is marked in the SS-CSl. If thisisthe case anotification is sent to the gsmSCF given by the
gsmSCF address contained in the SS-CSI. The processing of the particular SS invocation is not suspended. If the
notification criteria are not fulfilled the processing of the particular supplementary service continues unchanged and no
notification is sent.

The sending of the notification isindependent of call related CAMEL processing, i.e. processing indicated by O/T-CSlI.

On invocation of ECT, the VLR shall include the SS-CSI in the Invoke ECT response message (see Process MAF027 in
3GPP TS 03.91[12]) to the MSC if applicable for ECT.

On invocation of MPTY, the VLR shall include the SS-CSl in the Process MPTY message (see Process
MPTY_MAF026 in 3GPP TS 03.84 [11]) to the MSC if applicable for MPTY.

Oninvocation of CD, the VLR shall include the SS-CSI in the Send Info For Incoming Call ack message to the MSC if
applicable to CD.

8.12 CAMEL specific handling of location updating and data
restoration

When requesting location updating or data restoration the VLR shall indicate to the HLR which CAMEL phases it
supports.

The CAMEL phase 2 HLR shall then send to the VLR CAMEL subscription data for one of the CAMEL phases
supported by the VLR or, if some different handling is required, data for substitute handling.

8.13  Processing of Non-Call Related Events

CAMEL does not modify any of the standardized procedures for non-call related events including:
- call independent supplementary service procedures,
- transfer of SM'S messages,

- mobility management procedures.
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8.14  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 dialogue with the gsmSCF.
The HLR-VLR negotiation of CAMEL phaseis per subscriber.

8.15 Handling of North American Carrier Information

The following procedures apply normally 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 or forwarded call) are both North
American. As an option, the procedures may also be applied for a mobile originated or forwarded call at a North
American VPLMN when the HPLMN of the CAMEL subscriber is not 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 NumberA 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 this carrier. 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 NA Carrier Information parameter is not supported in the VPLMN or IPLMN, the gsmSSF
may either, as an 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 NA Charge Number parametersis an operator optionin aVPLMN
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 or MT call.
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9 Description of information flows

This clause contains the detailed description of the information flows used by CAMEL.

Each Information Element, |E is marked as Mandatory, Conditional, Optional or Not applicable for each different
traffic case, Mobile Originating call (MO), Mobile Forwarded call (MF) and Mobile Terminating call (MT). This
categorisation isafunctional classification, i.e., stage 2 information and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

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 |E which it does not functionally support
- The gsmSRF shall return an error if it does not functionally support alE which it receives.
- TheHLR 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 09.78 [5].

9.1 gsmSSF to gsmSCF information flows

9.1.1  Activity Test ack

9.1.1.1 Description

This IF isthe response to the Activity Test.

9.1.1.2 Information Elements

This IF contains no information elements.
9.1.2  Apply Charging Report

9.1.2.1 Description
ThisIF isused by the gsmSSF to report to the gsmSCF the information requested in the Apply Charging IF.

9.1.2.2 Information Elements
Information element name | MO | MF | MT Description
Call Result M M [M | This IE contains the charging information to be provided by the
gsmSSF.

M Mandatory (The IE shall always be sent)

Call Result contains the following information:

Information element name | MO | MF | MT Description

Time Duration Charging Result | M M [M | This IE is a list defined in the next table.

M Mandatory (The IE shall always be sent)

Time Duration Charging Result contains the following information:
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Information element name | MO | MF | MT Description
Time Information M M [M | This IE is a choice between Time if No Tariff Switch and Time if
Tariff Switch.
Party To Charge M M | M | This IE is received in the related ApplyCharging operation to

correlate the result to the request. This IE shall be a copy of the
corresponding IE received in the Apply Charging operation.

Call Active M M M | This IE indicates whether the call is active or not.

M Mandatory (The IE shall always be sent)
C Conditional (The |E shall be sent, if available)

Time Information contains one of the following information:

Information element name | MO | MF | MT Description

Time If No Tariff Switch C C | C | This IE will be present if no tariff switch has occurred since the

detection of Answer for the connection to the Called Party, the

Temporary Connection, or the SRF connection, otherwise it will
be absent.

Time If Tariff Switch C C | C | This IE will be present if a tariff switch has occurred since the
detection of Answer for the connection to the Called Party, the
Temporary Connection, or the SRF connection, otherwise it will
be absent.

C Conditional (The lE shall be sent, if available)
9.1.3 Call Information Report

9.1.3.1 Description

ThisIF isused to send specific call information for asingle call to the gsmSCF as requested from the gsmSCF in a
previous Call Information Request.

9.1.3.2 Information Elements
Information element name MO | MF | MT Description
Requested Information List M M | M | This IE specifies a list of Requested information Values which are
requested.
Leg ID M M | M | This IE indicates the party in the call for which information shall be
collected. When absent, it indicates the 'outgoing’ leg created with
Connect or Continue.

M Mandatory (The |E shall aways be sent)
9.1.4 Event Report BCSM

9.14.1 Description

ThisIF isused 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.

9.1.4.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT Description
Event type BCSM M M | M | This IE specifies the type of event that is reported.
Event Specific Information BCSM C C | C | This IE indicates the call related information specific to the
event.
Leg ID M M [M | This IE indicates the party in the call for which the event is
reported.
Misc Call Info M M | M | This IE indicates the DP type.

M Mandatory (The |E shall aways be sent)
C Conditional (The lE shall be sent, if available)
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9.1.5 Initial DP

9.15.1 Description

ThisIF is generated by the gsmSSF when atrigger is detected at a DP in the BCSM, to request instructions from the
gsmSCF.

9.15.2 Information Elements

The following information elements are required:

Information element name | MO | MF | MT Description

Additional Calling Party - CcC |C The calling party number provided by the access signalling system

Number of the calling user.

Bearer Capability M c |C This IE indicates the type of the bearer capability connection to the
user.

Called Party Number - M |M This IE contains the number used to identify the called party in the
forward direction.

Called Party BCD Number M - - This IE contains the number used to identify the called party in the

forward direction. 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 Oand # digits, or
carrier selection information dialled by the subscriber.

Calling Party Number M cC |C This IE carries the calling party number to identify the calling party
or the origin of the call.
Calling Partys Category M CcC |C Indicates the type of calling party (e.g., operator, pay phone,

ordinary subscriber).

(continued)
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(concluded)

Information element name | MO | MF | MT Description

Call Reference Number M M |M This IE may be used by the gsmSCF for inclusion in a network
optional gsmSCF 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 CF calls, the call reference number is set by the GMSC and
included in the CF record in the forwarding MSC.

Event Type BCSM M M |M This IE indicates the armed BCSM DP event (i.e., Collected_Info
and Terminating_Attempt_Authorised), resulting in the Initial DP IF.

Ext-Basic Service Code C cC |C This IE indicates the type of basic service i.e., teleservice or bearer
service.

High Layer Compatibility C c |C This IE indicates the type of the high layer compatibility, which will
be used to determine the ISDN-teleservice of a connected ISDN
terminal.

IMSI M M [M This IE identifies the mobile subscriber.

IP SSP Capabilities C c |C This IE indicates which SRF resources are supported within the

gsmSSF and are available. If this IE is absent, this indicates that no
gsmSREF is attached and available.

Location Information M - C This IE is described in the next table.

Location Number M cC |C 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 incoming ISUP signalling.

MSC Address M M |M For MO calls, the MSC Address carries the international E.164
address of the serving VMSC.

For MT calls, the MSC Address Address carries the international
E.164 address of the GMSC.

For CF calls, the MSC Address carries the international E.164
address of the forwarding MSC.

GMSC Address - M |- For CF calls, the GMSC Address carries the international E.164
address of the GMSC.

(continued)
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(concluded)

Information element name | MO

Description

NA Carrier Information C

The content of this IE is described in the next table.

The IE may normally be sent when the VPLMN and the HPLMN of
the subscriber are both North American.

For MO calls, this IE shall contain any carrier that was dialed by the
calling subscriber. If no carrier was dialed, the IE shall contain the
calling subscriber’s subscribed carrier.

For MT 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.

Original Called Party ID -

This IE carries the dialled digits if the call has met call forwarding
on the route to the gsmSSF.

Redirecting Party ID -

This |E indicates the directory number the call was redirected from.

Redirection Information -

It contains forwarding related information, such as redirection
counter.

Service Key M

| Il O

This IE identifies for the gsmSCF the requested set of one or more
CAMEL services. It is used to address the correct application/SLP
within the gsmSCF.

Subscriber State -

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".

- Not provided from VLR.

Time And Timezone M

This IE contains the time that the gsmSSF was triggered, and the
time zone the gsmSSF resides in.

GSM Forwarding Pending -

This parameter indicates that a forwarded-to-number was received
and the call will be forwarded due to GSM supplementary service
call forwarding in the GMSC.

M Mandatory (The |E shall aways be sent)

C Conditional (The lE shall be sent, if available)

- Not applicable

Location Information contains the following information:

Information element name MO | MF | MT Description
Location Number - - C See 3GPP TS 03.18 [3].
CellldOrLAl M - C See 3GPP TS 03.18 [3].
Geographical Information C - C See 3GPP TS 03.18 [3].

Age Of Location Information M - C See 3GPP TS 03.18 [3].
VLR number M - C See 3GPP TS 03.18 [3].

M Mandatory (The |E shall aways be sent)

C Conditional (The lE shall be sent, if available)

- Not applicable

NA Carrier Information contains the following information:

Information element name | MO | MF | MT Description
NA Carrier Identification Code |M M M This IE uniquely identifies a North American long distance carrier.
NA Carrier Selection M M (M This IE indicates the way the carrier was selected e.g.:
Information — dialled

— subscribed

M Mandatory (The |E shall aways be sent)
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9.2 gsmSCF to gsmSSF information flows

9.2.1  Activity Test

9.21.1 Description

ThisIF isused to check for the continued existence of arelationship 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 the appropriate action.

9.2.1.2 Information Elements

This IF contains no information elements.
9.2.2  Apply Charging

9.2.2.1 Description

ThisIF isused for interacting from the gsmSCF with the gsmSSF charging mechanisms to control the call duration.

9.22.2 Information Elements
Information element name | MO | MF | MT Description

ACh Billing Charging M M [M | This IE specifies the charging related information to be provided

Characteristics by the gsmSSF and the conditions on which this information has
to be provided back to the gsmSCF.

Party To Charge M M [M | This IE shall be reflected in the corresponding IE of the Apply
Charging Report operation. This IE has no effect on the charging
procedures in the MSC.

M Mandatory (The |E shall aways be sent)

ACh Billing Charging Characteristics contains the following information:;

Information element name MO | MF | MT Description

Time Duration Charging M M M This IE is described in the next table.

M Mandatory (The IE shall always be sent)

Time Duration Charging contains the following information:

Information element name MO | MF | MT Description
Max Call Period Duration M M M This IE indicates the maximum call period duration timer.
Tariff Switch Interval (0] (@) (@) This IE indicates the tariff switch time until the next tariff
switch applies.
Release If Duration Exceeded (0] 0] 0] This IE indicates that the call shall be released when the

Max call Period Duration expires, with a warning tone if
the Play Tone IE is present. The cause used in the
release message shall be "normal unspecified".
Default is to continue the call.

M Mandatory (The |E shall aways be sent)

O Optional (Service logic dependent)
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Release If Duration Exceeded contains the following |E :

Information element name MO | MF MT | Description

Play Tone (0] - 0] This IE is set if a tone has to be played to the
party for whom the BCSM is operating. If
present, this IE indicates that 30 seconds
before the Max Call Period Duration timer
expires,

a triple tone of 900 Hz (200 milliseconds tone,
200 milliseconds pause) shall be played.

This IE shall be absent if the call is not to be
released.

O Optional (Service logic dependant)
- Not applicable

9.2.3 Call Information Request

9.23.1 Description

ThisIF isused to request the gsmSSF to record specific information about asingle call and report it to the gsmSCF
(with a CalllnformationReport)

9.2.3.2 Information Elements
Information element name MO | MF | MT Description
Requested Information Type M M | M | This IE specifies a list of specific items of information which are
List requested.
Leg ID M M | M | This IE indicates the party in the call for which information shall be
collected. When absent, it indicates the 'outgoing’ leg created with
Connect or Continue.

M Mandatory (The IE shall always be sent)

Requested Information Type List contains the following information:

Information element name | MO | MF | MT Description

Call Attempt Elapsed Time @) O | 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 or Continue 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 | O |This parameter indicates that the Call Stop Time is requested in
the Call Information Report.

Call Connected Elapsed Time is the time stamp when the
connection is released.

Call Connected Elapsed Time | O O | O |[This parameter 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 InitialDP and the release of that party.

Release Cause 0] O | O | This parameter indicates the Release Cause is requested in the
Call Information Report.
Release Cause is the release cause for the call.

O Optional (Service logic dependent)
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9.2.4 Cancel

9.24.1 Description
ThisIF isused by the gsmSCF to request the gsmSSF to cancel all EDPs and reports.

9.2.4.2 Information Elements

The following information elements are used:

Information element name MO | MF | MT Description

All Requests M M [M | This IE indicates that all active requests for EventReportBCSM,
ApplyChargingReport and CallinformationReport shall be
cancelled.

M Mandatory (The IE shall always be sent)

9.2.5 Connect

9.25.1 Description
ThisIF isused 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.
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Information element name MO | MF | MT Description

Alerting Pattern - - (0] This parameter indicates the kind of Alerting Pattern to be
applied.

Calling Partys Category (0] o] 0] This IE indicates the type of calling party (e.g., operator, pay
phone, ordinary subscriber).

Destination Routing Address M M M This IE contains the called party number towards which the
call is to be routed.

Generic Number (0] 0] 0] 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.

NA Carrier Information e} O |O This IE is described in the next table.

NA Originating Line Information | O (0] (0] This IE identifies the type of number in the NA Charge
Number (e.g. subscriber versus PLMN operator humber).

NA Charge Number (0] 0] 0] This IE identifies the chargeable number for the usage of a
North American carrier.

O-CSiI Applicable - - (0] This IE indicates that the O-CSI, if present shall be applied on
the outgoing leg.

Original Called Party ID (0] o o This IE carries the dialled digits if the call has met call
forwarding on route to the gsmSSF or is forwarded by the
gsmSCF.

Redirecting Party ID (0] O |O This IE indicates the directory number the call was redirected
from.

Redirection Information (0] @) @) This |IE contains forwarding related information, such as
redirecting counter.

Suppression Of Announcements | - - 0] This IE indicates that announcements or tones generated as a
result of unsuccessful call setup shall be suppressed.

O Optional (Service logic dependent)

- Not applicable

NA Carrier Information contains the following information:

Information

Information element name | MO | MF | MT Description
NA Carrier Identification Code |M M M This IE uniquely identifies a North American long distance carrier.
NA Carrier Selection M M (M This IE indicates the way the carrier was selected e.g.:

— dialled
— subscribed

M Mandatory (The IE shall always be sent)
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9.2.6 Connect To Resource

9.2.6.1 Description

ThisIF isused to connect a call from the gsmSSF to a gsmSRF.

9.2.6.2 Information Elements

The following information elements are required:

Information element name | MO | MF | MT Description
Service Interaction Indicators | O o (0] This parameter indicates whether or not a bothway through
Two connection is required between the Calling party and the gsmSRF.
The handling when this IE is not present is defined in EN 301 070-
1 ([7]).
Resource Address o] o] (0] This IE indicates the physical location of the gsmSRF.

O Optional (Service logic dependent)

Resource Address contains the following information:

Information element name | MO | MF | MT Description
IP Routing Address (@) O | O |This IE indicates the routeing address to set up a connection
towards the gsmSRF.
None 0] O | O | This parameter indicates that the call party is to be connected to a
predefined gsmSRF.

O Optional (Service logic dependent)
9.2.7 Continue

9.27.1 Description
Thisinformation flow 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 call in the BCSM) without substituting new data from the gsmSCF.

9.2.7.2 Information Elements

This |F contains no information el ements.
9.2.8 Disconnect Forward Connection

9.28.1 Description
ThisIFisused:
- todisconnect 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 send to the
initiating gsmSSF
9.2.8.2 Information Elements

This IF contains no information elements.
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Establish Temporary Connection

ThisIF 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.

9.2.9.2 Information Elements
The following information elements are required:
Information element name | MO | MF | MT Description

Assisting SSP IP Routing M M M This parameter indicates the destination address of the gsmSRF

Address or assisting gsmSSF for the assist procedure. As a network
operator option, the Assisting SSP IP Routing Address may
contain embedded within it, a "Correlation ID" and " Scf ID", but
only if "Correlation ID" and "Scf ID" are not specified separately.

Correlation ID o o (0] This parameter 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.

NA Carrier Information 0] 0] (0] This IE is described in the next table.

NA Originating Line o @) (0] This IE identifies the type of number in the NA Charge Number

Information (e.g. subscriber versus PLMN operator number).

NA Charge Number @) @) (0] This IE identifies the chargeable number for the usage of a North
American carrier.

Scf ID o] o] (0] This parameter indicates the gsmSCF identifier

Service Interaction Indicators | O o] (0] This parameter indicates whether or not a bothway through

Two

connection is required between the Calling party and the
gsmSRF. The handling when this IE is not present is defined in
EN 301 070-1 ([7]).

M Mandatory (The |E shall aways be sent)

O Optional (Service logic dependent)

NA Carrier Information contains the following information:

Information

Information element name | MO | MF | MT Description
NA Carrier Identification Code |M M M This |IE uniquely identifies a North American long distance carrier.
NA Carrier Selection M M (M This IE indicates the way the carrier was selected e.g.:

— dialled
— subscribed

M Mandatory (The IE shall always be sent)

9.2.10 Furnish Charging Information

ThisIF isused to request the gsmSSF to include call related information in the CAMEL specific logical call record.
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9.2.101 Information Elements

The following information elements are required:

Information element name | MO | MF | MT Description
FCI Billing Charging M M M This IE is described in the next table.
Characteristics

M Mandatory (The |E shall aways be sent)

FCI Billing Charging Characteristics contains the following information:

Information element name | MO | MF | MT Description

FCIBCCCAMEL Sequencel |M M | M | This IE is described in the next table.

M Mandatory (The IE shall always be sent)

FCIBCCCAMEL Sequence 1 contains the following information:

Information element name | MO | MF | MT Description
Free Format Data M M [M | This IE is a free format data to be inserted in the CAMEL logical
call record.
Party To Charge M M |[M | This IE indicates the party for whom a CAMEL logical call record
will be created.

M Mandatory (The IE shall always be sent)
9.2.11 Release Call

9.211.1 Description

ThisIF isused to tear down by the gsmSCF an existing call at any phase of the call for al partiesinvolved in the call.

9.2.11.2 Information Elements

The following information elements are required:

Information element name | MO | MF | MT Description

Cause M M M A number giving an indication to the gsmSSF about the reason of
releasing this specific call. This may be used by MSC/GMSC for
generating specific tones to the different parties in the call or to fill
in the "cause" in the release message.

M Mandatory (The IE shall always be sent)
9.2.12 Request Report BCSM Event

9.2.12.1 Description

ThisIF isused 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).

9.2.12.2 Information Elements

The following information elements are used:

Information element name | MO | MF | MT Description

BCSM Event M M |M | This IE specifies the event or events of which a report is
requested.

M Mandatory (The |E shall aways be sent)

BCSM Event contains the following information:
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Information element name | MO | MF | MT Description
Event type M M [M | This IE specifies the type of event of which a report is requested.
Leg ID C C |C |This IE indicates the party in the call for which the event shall be
reported.
Monitor Mode M M [M | This IE indicates how the event shall be reported.
DP Specific Criteria o] O | O |ThisIE is described in the next table.

M Mandatory (The IE shall always be sent)
C Conditional

O Optional (Service logic dependent)

DP Specific Criteriais defined as.

MO Description

Information element name

This IE carries additional timer duration information (timer values
for No Answer event) required for arming No_Answer EDPs in the
gsmSSF. The TNRy timer (value defined between 10s and 40s)
shall be shorter than the network no answer timer.

Application Timer o

O Optional (Service logic dependent)
9.2.13 Reset Timer

9.2.13.1
ThisIF isused to refresh atimer.

Description

9.2.13.2 Information Elements
The following information elements are required:
Information element name MO | MF | MT Description
Timer Value M M M This IE specifies the value to which the timer Tssf shall be set.
Timer ID (0] ®) ©) This |IE has a default value indicating the Tssf value.

M Mandatory (The |E shall aways be sent)

O Optional (Service logic dependent)
9.2.14 Send Charging Information

9.2.14.1

This|F isused to send e-parameters from the gsmSCF to the gsmSSF. If charge advice information is received from the
gsmSCF, it shall replace the charge advice information which would be generated by the MSC and inhibit any further
generation of CAIl by the MSC. Further processing of the charge advice information by the MSC shall be in accordance
with the GSM Advice of Charge Supplementary Service.

Description

NOTE: If charge adviceinformation is received from the gsmSCF after charge information has been generated by
the MSC and sent to the M S, the behaviour of the service may be unpredictable or incorrect ; the service
designer should therefore ensure that the first set of charge advice information is sent to the gsmSSF
before charge information is sent to the to the M S.

9.2.14.2 Information Elements
The following information elements are only used for the MO case :
Information element name | MO Description
SCI Billing Charging M This IE defines the Advice Of Charge related information to be
Characteristics provided to the Mobile Station
Leg ID M This IE indicates where the charging information shall be sent.

M Mandatory (The |E shall aways be sent)
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SCI Billing Charging Characteristics is defined as:

Information element name | MO Description
AOC After Answer C This IE is sent after an Answer from event has been detected from
the called party, the current connected SRF or the temporary
connection.
AOC Before Answer C This IE is sent before an Answer event has been detected from
the called party, the current connected SRF or the temporary
connection.

C Conditional (only one of these |Es may be sent)

AOC Before Answer is defined as:

Information element name | MO Description
AOC Initial M This IE contains CAl elements as defined in 3GPP TS 02.24 [14].
AOC Subsequent 0 See definition in the next table.

M Mandatory (The IE shall always be sent)
O Optional (Service logic dependent)
AOCSubsequent is defined as:

Information element name | MO Description
CAIl Elements M This IE contains CAl elements as defined in 3GPP TS 02.24 [14].
Tariff Switch Interval (0] This IE indicates the tariff switch time until the next tariff switch
applies.

M Mandatory (The IE shall always be sent)
O Optional (Service logic dependent)
AOCAfterAnswer is defined as:

Information element name | MO Description
CAIl Elements M This IE contains CAl elements as defined in 3GPP TS 02.24 [14].
Tariff Switch Interval (0] This IE indicates the tariff switch time until the next tariff switch
applies.

M Mandatory (The |E shall aways be sent)

9.3 Optional (Service logic dependent) gsmSCF to gsmSRF
information flows

9.3.1 Cancel

9.3.1.1 Description

ThisIF isused by the gsmSCF to request the gsmSRF to cancel a correlated previous operation.

9.3.1.2 Information Elements

The following information elements are used:

Information element name | MO | MF | MT Description

Invoke ID M M [M | This IE specifies the operation to be cancelled.

M Mandatory (The IE shall always be sent)

9.3.2 Play Announcement

9.3.2.1 Description

This IFisused for inband interaction.
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9.3.2.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT Description

Information To Send M M M This IE indicates an announcement or a tone to be sent to the
end user by the gsmSRF.

Disconnect From IP Forbidden M M M This IE indicates whether or not the gsmSRF may be
disconnected from the user when all information has been
sent.

Request Announcement M M M This IE indicates whether or not a SpecializedResourceReport

Complete shall be sent to the gsmSCF when all information has been
sent.

M Mandatory (The |E shall aways be sent)

O Optional (Service logic dependent)

Information To Send contains the following information:

Information element name | MO | MF | MT Description
Inband Info ®) O | O |This IE indicates the inband information to be sent.
Tone 0] O | O |This IE indicates the tone to be sent. The mapping from the code

points of this |IE to tones is a matter for agreement between the
gsmSCF operator and the gsmSRF operator.

O Optional (Service logic dependent)

Inband Info contains the following information:

Information element name | MO | MF | MT Description

Message ID M M | M | This IE is described in the next table.

Number Of Repetitions M M [M | This IE indicates the maximum number of times the message
shall be sent to the end-user.

Duration 0] O | O |This IE indicates the maximum duration time in seconds that the
message shall be played/repeated. Zero indicates endless
repetition.

Interval (@) O | O |This IE indicates the time interval in seconds between two
repetitions.

M Mandatory (The |E shall aways be sent)

O Optional (Service logic dependent)

Message ID contains the following information:

Information element name | MO | MF | MT Description
Elementary Message 1D O O | O |This IE indicates a single announcement
Text 0] O | O |This IE indicates a text to be sent. The text shall be transformed
to inband information (speech) by the gsmSRF.
Elementary Message IDs o] O | O |This IE indicates a sequence of announcements
Variable Message @) O |O |This IE indicates an announcement with one or more variable
parts.

O Optional (Service logic dependent)

Tone contains the following information:

Information element name | MO | MF | MT Description
Tone ID M M M | This IE indicates the tone to be sent.
Duration (0] (@) O | This IE indicates the maximum duration time in seconds that the

message shall be played/repeated. Zero indicates endless
repetition.

M Mandatory (The |E shall aways be sent)

O Optional (Service logic dependent)
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9.3.3 Prompt And Collect User Information (received information)

9.3.3.1 Description

ThisIF isused to interact with a call party in order to collect information.

9.3.3.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT Description
Collected Info M M M This IE is described in the next table.
Information To Send (@] (0] (0] This IE indicates an announcement or a tone to be sent to the

end user by the gsmSRF.

Disconnect From IP Forbidden (0] (0] (0] This IE indicates whether the gsmSRF should be
disconnected from the user when all information has been
sent.

O Optional (Service logic dependent)

Collected Info contains the following information:

Information element name | MO | MF | MT Description

Collected Digits M M [M | This IE is described in the next table.

O Optional (Service logic dependent)

Collected Digits contains the following information:

Information element name | MO | MF | MT Description

Minimum Number Of Digits M M [M | This IE indicates the minimum number of valid digits to be
collected.

Maximum Number Of Digits This IE specifies the maximum number of valid digits to be
collected

End Of Reply Digit This IE indicates the digit(s) used to signal the end of input.

Cancel Digit If this IE is present, the cancel digit can be entered by the user to
request a possible retry

Start Digit If this IE is present, the start digit(s) indicates the start of the valid

digits to be collected.

First Digit Time Out If this IE is present, the first digit shall be received before the

expiration of the first digit timer expiration

Inter Digit Time Out If this IE is present, any subsequent valid or invalid digit shall be

received by the gsmSRF before the inter digit timer expires.

Error Treatment This IE indicates what specific action shall be taken by the

gsmSREF in the event of error conditions occurring.

O Ol Ol Ol ol o|ol ©
O Ol ol Ol ol o|ol ©
O Ol ol Ol ol o|ol ©

Interruptable Ann Ind If this IE is set to TRUE (default value) the announcement is
interrupted after the first valid or invalid digit received by the

gsmSREF. If this IE is present and explicitly set to FALSE, the
announcement will not be interrupted after the first digit is

received by the gsmSRF

Voice Information 0] O | O |This IE is optional, where the default value is specified being
FALSE. If the Voicelnformation IE is set to FALSE, all valid or
invalid digits are entered by DTMF If this IE is present and
explicitly set to TRUE, calling user is required to provide all valid
or invalid information by speech

Voice Back o O | O |This IE is optional, where the default value is specified being
FALSE. If the VoiceBack IE is set to FALSE, no voice back
information is given by the gsmSRF If this IE is present and
explicitly set to TRUE, the valid input digits received by the
gsmSRF will be announced back to the calling user immediately
after the end of input is received

O Optional (Service logic dependent)
InformationToSend is defined in subclause 9.3.3.
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9.3.4  Activity Test

9.34.1 Description

ThisIF 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.

9.3.4.2 Information Elements

This IF contains no information elements.

9.4 gsMmSRF to gsmSCF information flows

9.4.1  Assist Request Instructions

94.1.1 Description

ThisIF is sent to the gsmSCF by a gsmSSF which is acting as the assisting gsmSSF or by a gsmSRF

9.4.1.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT Description

CorrelationID M M M This IE is used to associate the AssistRequestinstructions IF
from an assisting gsmSSF or by a gsmSRF with the InitialDP
from the initiating gsmSSF.

IP SSP Capabilities M M 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.

M Mandatory (The IE shall always be sent)

9.4.2 Prompt And Collect User Information ack (received information)

9421 Description

ThisIF isused by the gsmSRF to indicate the result a Prompt And Collect User Information IF.

9.4.2.2 Information Elements

The following information elements are required:

Information element name | MO | MF | MT Description

Digits Response C CcC |C This IE indicates the digit sequence received from the end user

C Conditional (The |E shall be sent, if available)
9.4.3 Specialized Resource Report

9.4.3.1 Description

ThisIFisused to response to a PlayAnnouncement |F when the announcement complete indication is set.

9.4.3.2 Information Elements

This IF contains no information elements.
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9.4.4  Activity Test ack

9441 Description

ThisIF isthe response to the Activity Test.

9.4.4.2 Information Elements

This IF contains no information elements.
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9.5 gsmSCF to Assisting SSF information flows

951 Cancel

9.5.1.1 Description

ThisIFisdescribed in section 9.3.

95.2 Connect To Resource

9521 Description

ThisIFisdescribed in section 9.2.

9.5.3 Play Announcement

9.53.1 Description

This IF isdescribed in section 9.3..

9.54 Prompt And Collect User Information

9.54.1 Description

ThisIFisdescribed in section 9.3.

955 Reset Timer

9.55.1 Description

ThisIFisdescribed in section 9.2.

9.5.6  Activity Test

9.5.6.1 Description

ThisIF 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.

9.5.6.2 Information Elements

This IF contains no information elements.
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9.6 Assisting SSF to gsmSCF information flows

9.6.1  Assist Request Instructions

9.6.1.1 Description

ThisIF isdefined in subclause 9.4.

9.6.2 Prompt And Collect User Information ack (received information)

9.6.2.1 Description
ThisIF isdescribed in section 9.4.

9.6.3 Specialized Resource Report

9.6.3.1 Description
ThisIF isdescribed in section 9.4.

9.6.4  Activity Test ack

9.6.4.1 Description

ThisIF isthe response to the Activity Test.

9.6.4.2 Information Elements

This IF contains no information elements.

9.7 gsmSCF to HLR information flows

9.7.1  Any Time Interrogation Request

9.7.1.1 Description

ThisIF isused to request information (subscriber state and location) from the HLR at any time.

9.7.1.2 Information Elements

The following information elements are required:

Information element name | Required Description
gsmSCF Address M This IE indicates the address of the interrogating gsmSCF.
Requested Info M This IE indicates the type of subscriber information being requested:

- subscriber location
- subscriber state

Subscriber Identity M This IE identifies the subscriber for which the information is requested.
The identity can be one of:

- IMSI

- MSISDN

M Mandatory (The |E shall aways be sent)
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9.7.2 Unstructured SS Request

9.7.2.1 Description

Thisinterface is used for the gsmSCF to request data from the MS viathe HLR.

9.7.2.2 Information Elements

The following information elements are required:

Information element name | Required Description
USSD String M This IE contains the string that will be sent to the MS.
Data Coding Scheme M This IE indicates the characteristics of the USSD string
IMSI C This IE identifies the subscriber for which the information is requested
Alerting Pattern 0] This IE indicates an alerting pattern to be sent to the MS.

M Mandatory (The |E shall aways be sent)
C Conditional (This|E shall be sent if thisIF isthefirst IFinaUSSD dialogue)

O Optional (Service Logic dependent)
9.7.3 Unstructured SS Notify

9.7.3.1 Description

Thisinterface is used for the gsmSCF to send datato the MSviathe HLR.

9.7.3.2 Information Elements

The following information elements are required:

Information element name | Required Description
USSD String M This IE contains the string that will be sent to the MS.
Data Coding Scheme M This IE indicates the characteristics of the USSD string
IMSI C This |E identifies the subscriber for which the information is requested.
Alerting Pattern 0] This IE indicates an alerting pattern to be sent to the MS.

M Mandatory (The |E shall aways be sent)
C Conditional (This|E shall be sent if thisIF isthefirst IFinaUSSD dialogue)

O Optional (Service Logic dependent)
9.7.4 Process Unstructured SS Data ack

9.74.1 Description

Thisinterface is used for the gsmSCF to send the response to the MS viathe HLR for the MSinitiated operation.

9.74.2 Information Elements

The following information element is required:

Information element name | Required Description

SS User Data C This IE contains the string that will be sent to the MS.

C Conditional (The IE shall be sent, if requested and available)
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9.7.5 Process Unstructured SS Request ack

9.75.1 Description

Thisinterface is used for the gsmSCF to send the response to the MS viathe HLR for the M S initiated operation.

9.75.2 Information Elements

The following information elements are required:

Information element name | Required Description
USSD String C This IE contains the string that will be sent to the MS.
Data Coding Scheme C This IE indicates the characteristics of the USSD string

C Conditional (the presence of the IE depends on the application. Both | Es shall be sent.)

9.8 HLR to gsmSCF information flows

9.8.1  Any Time Interrogation ack

9.8.1.1 Description
This|F isused by the HLR to provide the requested information to the gsmSCF.

98.1.2 Information Elements

The following information elements are required:

Information element name | Required Description
Location Information C This IE indicates the location of the served subscriber.
Subscriber State C This IE indicates the status of the MS. The possible values of the IE
are:

- CAMELBusy: The VLR has indicated that the MS is engaged on a
transaction for a mobile originating or terminated circuit-switched call.
- NetworkDeterminedNotReachable: The VLR has indicated that the
network can determine from its internal data that the MS is not
reachable.

- Assumedidle: The VLR has indicated that the state of the MS is
neither "CAMELBusy" nor "NetworkDeterminedNotReachable".

- NotProvidedFromVLR: The VLR did not provide any information on
subscriber state even though it was requested.

C Conditional (The |IE shall be sent, if requested and available)

Location Information contains the following information:

Information element name Required Description

Location Number See 3GPP TS 03.18 [3].

CellldOrLAl See 3GPP TS 03.18 [3].

Geographical Information See 3GPP TS 03.18 [3].

Age Of Location Information See 3GPP TS 03.18 [3].

O0|0|0(0

VLR number See 3GPP TS 03.18 [3].

C Conditional (The |E shall be sent, if available)
9.8.2 Unstructured SS Request ack

9.8.2.1 Description

Thisinterfaceis used for the MS to viathe HLR send the response to the gsmSCF for the gsmSCF initiated operation.
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9.8.2.2 Information Elements

The following information elements are required:

Information element name | Required Description
USSD String C This IE contains the string that will be sent to the gsmSCF.
Data Coding Scheme C This IE indicates the characteristics of the USSD string

C Conditional (The presence of the |E depends on the application. Both IEs shall be sent.)

9.8.3 Unstructured SS Notify ack

This | E contains no information element.

9.8.3.1 Description

Thisinterface is used for the MS to viathe HLR acknowledge to the gsmSCF that the notification was received.

9.8.4 Process Unstructured SS Data

9.84.1 Description

Thisinterface is used for the gsmSCF to request data from the MS viathe HLR.

9.8.4.2 Information Elements

The following information elements are required:

Information element name | Required Description

SS User Data M This IE contains the string that will be sent to the MS.

M Mandatory (The |E shall aways be sent)
9.8.5 Process Unstructured SS Request

9.8.5.1 Description

Thisinterface is used for the M S to request data from the gsmSCF viathe HLR.

9.85.2 Information Elements

The following information elements are required:

Information element name | Required Description

USSD String M This IE contains the string that will be sent to the gsmSCF, including the
Service Code.

Data Coding Scheme M This IE indicates the characteristics of the USSD string

IMSI M This IE identifies the subscriber.

MSISDN 0] This IE contains the basic MSISDN of the subscriber who has requested
the USSD operation. This IE is used as an operator option.

Originating Entity Number M This IE identifies the functional entity initiating the information flow.
In this case, this shall be the address of the HLR.

M Mandatory (The |E shall aways be sent)

O Optional (Operator option)
9.8.6 Begin Subscriber Activity

9.8.6.1 Description

This Information Flow is used by the HLR to start subscriber activity towards the gsmSCF for USSD purposes.
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9.8.6.2 Information Elements

The following information elements are required:

Information element name

Required

Description

IMSI

M

This |IE identifies the subscriber.

Originating Entity Number

M

This IE identifies the functional entity initiating the subscriber activity.
In this case, this shall be the address of the HLR.

M Mandatory (The IE shall always be sent)

9.9 HLR to VLR information flows

99.1 Delete Subscriber Data

9.9.1.1 Description

This|F isspecified in 3GPP TS 09.02 [4] and is used by the HLR to delete subscriber datain the VLR.

99.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific IE:

Information element name

Required

Description

CAMEL Subscription Info
Withdraw

C

This IE identifies that all CSls shall be deleted from the subscriber data
in VLR.

C Conditional (The IE shall be sent when deletion is requested)

99.2 Insert Subscriber Data

9.9.21 Description

ThisIF is specified in 3GPP TS 09.02 [4] and used by the HLR to insert subscriber datain the VLR.

9.9.2.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific | E:

Information element name | Required Description
O-CSlI C This IE identifies the subscriber as having originating CAMEL services.
SS-Csi C This IE identifies the subscriber as having supplementary service

invocation notification services. It contains the Notification Criteria and
gsmSCFAddress.

C Conditional (The IE shall be sent, if required)

O-CSl contains the following information:

Information element name Required Description
gsmSCF Address M This IE is described in section 6.1
Service Key M This IE is described in section 6.1.
Default Call Handling M This IE is described in section 6.1.
TDP List M This IE is described in section 6.1.
DP Criteria O This IE is described in section 6.1.
CAMEL Capability Handling C This IE is described in section 6.1. If this IE is absent, this indicates
that CAMEL phase 1 is asked.

M Mandatory
C Conditional

O Optional (servicelogic dependant)
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9.9.3 Provide Subscriber Info

9.9.3.1 Description

ThisIF isused by the HLR to regquest information (subscriber state and location) from the VLR at any time.

9.9.3.2 Information Elements

Provide Subscriber Info contains the following CAMEL specific |E:

Information element name Required Description

Requested Info M This IE indicates the type of subscriber information to the gsmSCF.
- subscriber location
- subscriber state

Subscriber Identity M This IE identifies the subscriber for which the information is
requested. The identity can be:

- IMSI: The IMSI shall be accompanied by a LMSI if one was
provided by the VLR.

M Mandatory (The |E shall aways be sent)

9.94 Provide Roaming Number

9.94.1 Description

This|F is specified in 3GPP TS 03.18 [3] and used by the HLR to request a roaming number from the VLR.

994.2 Information Elements

Provide Roaming Number contains the following CAMEL specific |E:

Information element name Required Description

Suppression Of Announcements This IE indicates that announcements or tones generated as
a result of unsuccessful call setup shall be suppressed.

Call Reference Number This IE carries the Call Reference Number provided by the

GMSC in the Send Routeing Info IF.

GMSC Address This IE is the E.164 address of the GMSC

Alerting Pattern This IE indicates the kind of Alerting Pattern to be applied.

00 £ O

GMSC CAMEL Phases This IE indicates the CAMEL Phases supported in the

GMSC.

M Mandatory (The IE shall always be sent)
C Conditional (The |E shall be sent, if received from the GM SC in the Send Routeing Info)

9.10 VLR to HLR information flows

9.10.1 Insert Subscriber Data ack

9.10.1.1 Description

ThisIF is specified in 3GPP TS 09.02 [4] and used by the VLR to indicate to the HLR the result of the Insert Subscriber
DatalF.
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9.10.1.2 Information Elements

Insert Subscriber Data ack contains the following CAMEL specific | E:

Information element name | Required Description

Supported CAMEL Phases C This IE identifies which CAMEL phases are supported by the
MSC/VLR.

C Conditional (The |E shall always be sent when a CSl has been included in the 1SD)
9.10.2 Provide Subscriber Info ack

9.10.2.1 Description
This|F isused by the VLR to provide the requested information to the HLR.

9.10.2.2 Information Elements

Provide Subscriber Info ack contains the following CAMEL specific IE:

Information element name Required Description
Location Information C This IE indicates the location of the served subscriber. The elements
contained in this |IE are specified in 3GPP TS 03.18 [3].
Subscriber State C 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".

C Conditional (The IE shall be sent, if requested and available)

9.10.3 Update Location

9.10.3.1 Description

ThisIF isused by the VLR to provide the information about supported CAMEL phases to the HLR.

9.10.3.2 Information Elements

Update L ocation contains the following CAMEL specific |E:

Information element name Required Description

Supported CAMEL phases C This IE indicates which phases of CAMEL are supported. It shall be
present if a CAMEL phase different from phase 1 is supported.
Otherwise may be absent.

9.10.4 Restore Data

9.104.1 Description

ThisIF isused by the VLR to provide the information about supported CAMEL phases to the HLR.
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9.10.4.2 Information Elements

Restore Data contains the following CAMEL specific IE:

Information element name Required Description

Supported CAMEL phases C This IE indicates which phases of CAMEL are supported. It shall be
present if a CAMEL phase different from phase 1 is supported.
Otherwise may be absent.

9.11 HLR to GMSC information flows

9.11.1 Send Routeing Info ack

9.11.1.1 Description

ThisIF is specified in 3GPP TS 03.18 [3] and is used by the HLR to transfer the requested routeing information to the
GMSC.

9.11.1.2 Information Elements

Send Routeing Info ack contains the following CAMEL specific IE:

Information element name | Required Description
Location Information C This IE indicates the location of the served subscriber.
O-Csl C This IE identifies the subscriber as having originating CAMEL services.

Shall be sent if O-CSl is active, and CFU or CFNRc has been invoked,
or if both O-CSI and T-CSI are active.

Subscriber State C This IE indicates the status of the MS. The possible values of the IE
are:

- CAMELBusy: The VLR has indicated that the MS is engaged on a
transaction for a mobile originating or terminated circuit-switched call.
- NetworkDeterminedNotReachable: The VLR has indicated that the
network can determine from its internal data that the MS is not
reachable.

- Assumedidle: The VLR has indicated that the state of the MS is
neither "CAMELBusy" nor "NetworkDeterminedNotReachable".

- NotProvidedFromVLR: The VLR did not provide any information on
subscriber state even though it was requested.

T-CSlI C This IE identifies the subscriber as having terminating CAMEL
services.

Shall be sent if T-CSl is active and no Suppress T-CSl indicator is
present in the SRI.

Basic Service Code C This IE indicates the type of basic service i.e., teleservice or bearer
service.
CUG Subscription Flag C This IE indicates if the called party has a CUG subscription. It shall

only be sent if the T-CSl is active and included in the Send Routing
Information ack.

C Conditional (The |E shall be sent, if available)

C’ Conditional (The IE shall be sent, if available and indicated by Subscriber Information in Send Routeing
Information ack indicator.)

Location Information contains the following information:

Information element name Required Description
Location Number C See 3GPP TS 03.18 [3].
CellldOrLAl c See 3GPP TS 03.18 [3].
Geographical Information C See 3GPP TS 03.18 [3].
Age Of Location Information C See 3GPP TS 03.18 [3].
VLR number C See 3GPP TS 03.18 [3].

C Conditional (The |E shall be sent, if available)
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C’ Conditional (The |E shall be sent, if available and indicated by Subscriber Information in Send Routeing

Information ack indicator.)

O-CSl isdefined in section 0.

T-CSl contains the following information:

Information element name Required Description
gsmSCF Address M This IE is described in section 6.1.
Service Key M This IE is described in section 6.1.
Default Call Handling M This IE is described in section 6.1.

TDP List M This IE is described in section 6.1.
CAMEL Capability Handling C This IE is described in section 6.1. If this IE is absent, this indicates
that CAMEL phase 1 is asked.

M Mandatory

C Conditional
9.12 GMSC to HLR information flows
9.12.1 Send Routeing Info
9.12.1.1 Description

ThisIFisdescribed in 3GPP TS 03.18 [3] and is used to request information from the HLR to route an M T call.

9.12.1.2 Information Elements
Send Routeing Info contains the following CAMEL specific IE:
Information element name Required Description

Alerting Pattern C This IE indicates the kind of Alerting Pattern to be applied.

Suppression Of Announcement C This IE indicates that announcements or tones generated as a
result of unsuccessful call setup shall be suppressed.
Shall be sent in the interrogation if available, i.e., when it has
been received from the gsmSCF.

Suppress T-CSI C This IE indicates that T-CSI shall be suppressed.
Shall always be sent in the second interrogation

Supported CAMEL Phases M This IE lists the supported CAMEL phases.

Call Reference Number M This IE carries the Call Reference Number allocated for the call
by the GMSC.
Shall be allocated once per call and sent in both first and second
interrogations.

GMSC Address M This IE is the E.164 address of the GMSC

C Conditional (The lE shall be sent, if received from the gsmSCF or set by the gsmSSF)

M Mandatory (The |E shall always be sent when the GM SC supports CAMEL)

ETSI

ETSI TS 101 441 V7.5.0 (2000-12)




3GPP TS 03.78 version 7.5.0 Release 1998 193 ETSI TS 101 441 V7.5.0 (2000-12)

9.13 MSC to gsmSCF information flows

9.13.1 SS Invocation Notification

9.13.1.1 Description

ThisIF is generated by the MSC when it shall notify the gsmSCF of a supplementary service invocation.

9.13.1.2 Information Elements

The following information elements are required:

Information element name Required Description

Notification Event M This IE indicates the supplementary service invocation,
resulting in the SS Invocation Notification IF.

Only the following Supplementary Services are allowed :
Explicit Call Transfer, Call Deflection, Multi Party.

Notification Event Specific C In the case of ECT, the sending entity shall include the
Information called party for each call originated by the subscriber and
relevant to the ECT invocation. Note : the subscriber may
have originated zero, one or two calls relevant to the ECT
service.

In the case of CD, the deflected to number shall be
included in this information element.

In the case of MPTY, this IE shall be omitted.

IMSI M This IE identifies the mobile subscriber who has invoked
the supplementary service to be notified.
MSISDN M This IE identifies the mobile subscriber who has invoked

the supplementary service to be notified.

M Mandatory (The IE shall always be sent)
C Conditional (The |E shall be sent if applicable)

9.14 VMSC to GMSC information flows

9.14.1 Resume Call Handling

9.14.1.1 Description

ThisIF isdescribed in 3GPP TS 03.79 [15] and is used to request the GM SC to take over handling the call so that it can
be forwarded from the GM SC.

9.14.1.2 Information Elements

Resume Call Handling contains the following CAMEL specific IE:

Information element name Required Description

O-Csl C This IE contains O-CSI without triggering criteria. It indicates that
CAMEL handling applies for a forwarded call.

Shall be present if CAMEL handling applies; otherwise shall be
absent.

C Conditional (The |E shall be sent if applicable)
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9.15 MSC to VLR information flows

9.15.1 Send Info For Outgoing Call

9.15.1.1 Description

ThisIF isdescribed in 3GPP TS 03.18 [3] and is used to request the VLR to provide information to handle an outgoing
call.

9.15.1.2 Information Elements

Send Info For Outgoing Call contains the following CAMEL specific |E

Information element name Required Description
Suppress O-CSI C This IE indicates that O-CSI shall be suppressed.
Shall always be sent in the second interrogation.

C Conditional (The |E shall be sent if applicable)

9.15.2 Send Info For Reconnected Call

9.15.2.1 Description

ThisIFisused to request the VLR to provide information to handle a reconnected call.

9.15.2.2 Information Elements

Send Info For Reconnected Call contains the following 1E

Information element name Required Description
Called number M E.164 number of the call destination.
Bearer service C Bearer service required for the MO call, derived from the GSM

bearer capability information received in the setup request from the

MS. One of bearer service or teleservice shall be present.

Teleservice C Teleservice required for the MO call, derived from the GSM 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.

C For the definition of this IE, see ETS 300 546 [9]. Shall be present if
it was received in the setup request from the MS.

C For the definition of this IE, see ETS 300 546 [9]. Shall be present if

it was received in the setup request from the MS.

CUG index

Suppress preferential CUG

Suppress CUG outgoing access |C For the definition of this IE, see ETS 300 546 [9]. Shall be present if
it was received in the setup request from the MS.
Suppress O-CSI C This IE indicates that O-CSI shall be suppressed.

Shall always be sent in the second interrogation.

M Mandatory (The |E shall aways be sent)
C Conditional (The IE shall be sent if applicable)

9.16 VLR to MSC information flows

9.16.1 Complete Call

9.16.1.1 Description

ThisIF isdescribed in 3GPP TS 03.18 [3] and is used to instruct the M SC to continue the connection of acall.
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9.16.1.2 Information Elements

Complete Call contains the following CAMEL specific |E:

Information element name Required Description

O-Csl C This IE indicates that CAMEL handling applies for an MO call.
Shall be present in the response to the first interrogation for an
MO call if CAMEL handling applies; otherwise shall be absent.
Shall be absent in the response to the second interrogation for an
MO call and in the response to the interrogation for an MT call.

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.

M Mandatory (The |E shall aways be sent)
C Conditional (The lE shall be sent if applicable)

9.16.2 Process Call Waiting

9.16.2.1 Description

ThisIF isdescribed in 3GPP TS 03.18 [3] and is used to instruct the M SC to continue the connection of awaiting call.

9.16.2.2 Information Elements

Process Call Waiting contains the following CAMEL specific |E:

Information element name Required Description
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.

M Mandatory (The IE shall always be sent)
9.16.3 Send Info For Incoming Call ack

9.16.3.1 Description

ThisIF isdescribed in 3GPP TS 03.18 [3] and is used to indicate that the incoming call for which the M SC requested
subscription information shall be forwarded.

9.16.3.2 Information Elements

Send Info For Incoming Call ack contains the following CAMEL specific |E:

Information element name Required Description
O-Csl C This IE indicates that CAMEL handling applies for a forwarded
call.
Shall be present if CAMEL handling applies; otherwise shall be
absent.
Suppression Of Announcement | C This IE indicates that announcements or tones generated when

the call is forwarded shall be suppressed.
Shall be sent if it was received in the Provide Roaming Number

for this call.

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.

SS-Csi C This IE indicates that SS invocation notification applies for the
call.

Shall be present if SS invocation notification is required if Call
Deflection is invoked; otherwise shall be absent.

M Mandatory (The |E shall aways be sent)
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C Conditional (The |E shall be sent if applicable)
9.16.4 Send Info For Incoming Call negative response

9.16.4.1 Description

ThisIFisdescribed in 3GPP TS 03.18 [3] and is used to indicate that the incoming call for which the M SC requested
subscription information shall not be connected.

9.16.4.2 Information Elements

Send Info For Incoming Call negative response contains the following CAMEL specific |E which may be attached asa
| E to any of the negative response values defined in 3GPP TS 03.18 [3]:

Information element name Required Description

Suppression Of Announcement | C This IE indicates that announcements or tones generated as a
result of unsuccessful call setup shall be suppressed.

Shall be sent if it was received in the Provide Roaming Number
for this call.

C Conditional (The IE shall be sent if applicable)
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10 Interaction with supplementary services

10.1 Line identification

For further study.

10.2  Call forwarding services

10.2.1 Registration of Call Forwarding

The functional behaviour for the registration of the Call Forwarding supplementary serviceis defined in 3GPP TS 03.82
[13]. The procedure specific to CAMEL is defined in this subclause:

- CAMEL_Check_CF_Interaction

10.2.2 Invocation of Call Forwarding

The functional behaviour for the invocation of the Call Forwarding supplementary service is defined in 3GPP TS 03.18
[3]. The following additional requirements apply.

When call forwarding isinvoked for a CAMEL subscriber with O-CSl, the gsmSSF shall send the FTN to the gsmSCF
in the format in which it was received from the HLR.

An HLR shall not send an FTN which is not in international E.164 format to a VLR or GM SC which does not support
CAMEL phase 2, i.e.:if the HLR is handling a request from a GM SC for routeing information and the forwarded-to
number is registered aformat other than international E.164, the service logic in the HLR shall behave asiif the call
forwarding is provisioned but not registered.

10.3  Call Barring services

When a CAMEL subscriber with O-CSI and TIF-CSI attempts to activate a conditional call barring service
(BOIC,BOIC-exHC), the HLR shall not check the interactions with call forwarding.
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Procedure CAMEL_Check_CF_Interaction

I
:Procedure in the HLR to check t‘h\a‘
Iprovision of TIF-CSI. !
|

Result:=

fail

1(1)

Figure 58a: Procedure CAMEL_Check_CF_Interaction (sheet 1)
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Annex A (informative):
Change history

TSG# TDoc CR |[Rev|Phs| VERS [NEW_ SUBJECT
s26 98-0411 A028 R97 (6.0.0 6.1.0 [GSM Forwarding Pending Indication in IDP Operation
s26 98-0410 A019 |2 R97 (6.0.0 6.1.0 [Combination clean up CR on CAMEL Phase 2
s26 98-0404 A021 |1 R97 (6.0.0 6.1.0 |[Error handling in 3GPP TS 03.78 paragraph 8.5
s26 98-0404 A024 |1 R97 (6.0.0 6.1.0 |[Progress is to be sent on CONNECT reception
s26 98-0404 A027 R97 (6.0.0 6.1.0 |[Release by A party for forwarded calls and CAMEL
s26 98-0411 A026 |1 R97 (6.0.0 6.1.0 |Supported CAMEL Phase indication
6.1.0 6.1.1 |Version update for publication
s27 A029 |1 R97 (6.1.1 6.2.0 |Corrections on 3GPP TS 03.78
s27 A034 |2 R97 [6.1.1 6.2.0 [Interworking CAMEL with the General Bearer Service
s27 A025 |2 R97 16.1.1 6.2.0 [CAMEL Phase 2 Stage 2
s27 malil A037 |1 R97 [6.1.1 6.3.0 [Suppression of Not_Reachable DPs
s28 A032 |6 R97 (6.2.0 " Correction to handling of Call Information Report
s28 A039 |1 R97 [6.1.1 " Progress Indicator
s28 A040 |1 R97 [6.1.1 " SCI handling in 03.78
s28 A041 |3 R97 (6.2.0 " Implicit Disarming of Detection Points.
s28 A042 R97 (6.1.0 " Tariff Switch Handling Correction
s28 A046 |1 R97 |6.2.0 " Correction of 03.78 SDLs
s28 A048 |2 R97 (6.2.0 " Clarification of handling of call forwarding
s28 A049 R97 |6.2.0 " Correction of the 03.78 SDLs for Reconnect in case for MTC
s28 A050 |2 R97 (6.2.0 " Corrections on CAMEL phase 2 stage 2
s28 A052 R97 |6.2.0 " UssD
s28 A055 R97 (6.2.0 " P&C (Prompt & Collect) correction
s28 A056 R97 (6.2.0 " Use of Facility message to transport the E parameters
s28 A057 R97 (6.2.0 " Criteria for inhibiting triggering
s28 A058 R97 (6.2.0 " Clarifying description of Implicit Disarming rules
s28 A059 R97 |6.2.0 " Removal of 'Send Calculation To SCP Indication’ Information
s28 A060 |1 R97 (6.2.0 " Insertion of the handling of the call duration and of E
s28 A061 |3 R97 (6.2.0 " Timer TNRy
s28 A063 |1 R97 |6.2.0 " Addition of North American Carrier related Information CAMEL
s28 A067 |1 R97 (6.2.0 " CAMEL 2 clarifications to charging issues
s28 A069 R97 (6.2.0 " Interactions of CAMEL with call forwarding & call barring
S28 A072 R98 |6.2.0 7.0.0 |Introduction of WI CLI enhancements
s29 N2-99217 |A070 (1 R97 (6.3.0 7.1.0 [Inclusion of Subscriber Activity Information Flow
s29 3C99-275 |A074 R97 (6.3.0 " Inclusion of Alerting Pattern in Provide Roaming Number
s29 N2-99225 |A075 |1 R97 (6.3.0 " Dialled Number String Format
s29 N2-99244 |A076 (2 R97 (6.3.0 " Handling of AC/ACR in DP Busy, DP No Answer and DP
s29 3C99-480 |A083 R97 (6.3.0 " Inclusion of Activity Test IF between gsmSCF & gsmSRF and
s29 N2-99238 [A084 |1 R97 |6.3.0 " Correction of USSD Information flows
s29 N2-99343 [A085 |2 R97 |6.3.0 " Various corrections
s29 N2-99223 |A092 R97 (6.3.0 " Correction of CAMEL Phase interworking with Call Forwarding
s29 N2-99255 |A093 R97 (6.3.0 " Renaming of Call Active Variable
s29 N2-99310 |A099 R97 (6.3.0 " Reporting of O/T_Abandon DP when caller clears during
s29 N2-99338 |A100 (1 R97 (6.3.0 " Clarification on the scope of CAMEL Capability Handling
s29 N2-99458 |A102 R97 (6.3.0 " Refining trigger criteria at DP2, due to the introduction of North
S29 N2-99576 |A103 R97 |6.3.0 " Introduction of MSISDN Parameters in Process Unstructured
s29 N2-99646 |A104 |3 R97 |6.3.0 " MSC address in Initial DP
s29 N2-99630 |A105 R97 (6.3.0 " Correction of gsmSDL; return to idle after ACR
s29 N2-99638 |A106 (2 R97 (6.3.0 " Notification of call forwarding to the gsmSCF
s29 N2-99590 |AO011 (1 R97 (6.0.0 " Notification of call forwarding to the gsmSCF
s29 N2-99591 |A012 R98 (7.0.0 " Notification of call forwarding to the gsmSCF
s29 N2-99569 |A004 (2 R97 (6.0.0 " Madifications to call forwarding due to CAMEL Phase 2
s29 3C99-479 |A207 R97 (6.3.0 " Clarification in ASN.1 encoding of O-CSI and T-CSI.
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TSG# TDoc CR |Rev|Phs| VERS [NEW_ SUBJECT

s29 N2-99233 A211 R98 [7.0.0 " Clarification in ASN.1 encoding of O-CSl and T-CSI

s29 N2-99270 A213 |1 R97 [6.3.0 " Introduction of MSISDN in USSD operation

s29 N2-99269 A215 R98 |7.0.0 " Introduction of MSISDN in USSD operation

s29 N2-99643 |A235 |1 R97 (6.3.0 " Modification of the O-CSI ASN1 structure

S29 N2-99650 |A237 |1 R98 (7.0.0 " Modification of the O-CSI ASN.1 structure

s29 N2-99239 |A042 (3 R97 (6.3.0 " SCCP

s29 3C99-407 AO055 R97 16.3.0 " Corrections

s29 3C99-481 |A057 R97 (6.3.0 " Inclusion of Activity Test IF between gsmSCF & gsmSRF and

s29 N2-99344 |A058 (3 R97 (6.3.0 " Various corrections

s29 N2-99334 |A065 R97 (6.3.0 " Removal of redundant reference

s29 N2-99593 A068 |1 R97 16.3.0 " Notification of call forwarding to the gsmSCF

s29 N2-99647 A070 |1 R97 16.3.0 " MSC address in the InitialDP operation

s29 N2-99639 A072 |1 R97 16.3.0 " Interworking with Q.1218 and ETSI Core INAP

s30 N2-C99 A145 R98 |7.1.0 7.2.0 |Alignment of CAMEL2 FCI & handling of CIR

s30 N2-986 A142 " " " Clarification on Call Reference Number and GMSC address

s30 N2-937 A109 |2 " " " Inclusion of the SS invocation notification procedure

s30 N2-B26 A135 " " " Removal of TDP criteria from resume call handling

s30 N2-C47 A133 |2 " " " Call Reference Number

s30 N2-D11 A137 |1 " " " GMSC CAMEL phases in Provide Roaming Number

s30 N2-C61 Al44 " " " Correction of process gsmSSF SDL

s30 N2-D15 A143 " " " Value of the Active Call parameter in ACR operation

s30 NP-99332 |Al147 " " " Correction of Inhibiting Triggering Criteria

CN#07 |NP-000033 |Al152 |1 R98 |7.2.0 7.3.0 |Correction of CF notification

CN#07 |NP-000033 |Al54 |1 R98 |7.2.0 7.3.0 |Correction on gsmSSF SDL; return to idle after ACR

CN#08 |NP-000241 |A156 |2 R98 |7.3.0 7.4.0 |gsmSSF DP handlingin CF

CN#08 |NP-000240 |A158 |2 R98 (7.3.0 7.4.0 |Usage of Announcement Suppression | ndicator
740 |7.5.0 |Conversionto 3GPP layout and number, Dec. 2000

CN#10 [NP-000614 |A160 |5 R98 (7.4.0 7.5.0 |Correction on CF notification
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