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

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

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

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

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

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

The present document specifies the stage 2 description for the third phase (see 3GPP TS 22.078 [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 feature is a network feature and not a supplementary service. It isatool to help the network operator to
provide the subscribers with the operator specific services even when roaming outside the HPLMN.

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

In the third phase the CAMEL feature supports:
- mobile originated and forwarded calls;
- mobile terminating cals;
- any timeinterrogation;
- active location information retrieval;
- suppression of announcements,
- announcements, in band user interaction;
- charging features,
- supplementary service invocation notifications;
- USSD interaction with the gsmSCF;
- North American carrier selection;
- Mobility Management event notifications;
- change of Calling Line Identification Presentation Indicator for an MO call to restricted;
- SoLSA;
- Subscribed dialled services;
- Serving network dialled services;
- MOSMS;
- GPRS datatransmission;
- Mobility management;
- Notification to CSE of change of subscriber data;
- Any Time Modification;
- Any Time Interrogation of subscription Information;
- T-BCSM inthe VM SC and terminating AoC;
- Interworking with Location Services;
- Multiple Subscriber Profile;
- Active Location Retrieval;

- Cdl Gapping.
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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.

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 a specific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.
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(INAP); Part 1: Protocol specification [ITU-T Recommendation Q.1600 (1997), modified]".
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Network; Unstructured Supplementary Service Data (USSD) - Stage 2".

[9] 3GPP TS 23.085: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Closed User Group (CUG) supplementary service - Stage 2.
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3GPP TS 25.305: "3rd Generation Partnership Project; Technical Specification Group Radio
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[33] 3GPP TS 24.008: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Mobile radio interface layer 3 specification; Core Network Protocols; Stage 3".

[34] 3GPP TS 23.032: "3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Universal Geographical Area Description (GAD)".

[35] 3GPP TS 23.072: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Call Deflection (CD) Supplementary Service; Stage 2.
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[37] 3GPP TS 23.003: "3rd Generation Partnership Project; Technical Specification Group Core
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3 Definitions and abbreviations

3.1 Definitions

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

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

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

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

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

Forwarding M SC: MSC which is either an MSC invoking a GSM standardized call forwarding or call deflection
service; or an MSC invoking a Camel based call forwarding service

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

- location of Mobile Station.
See 3GPP TS 22.071[17] and 3GPP TS 23.071 [18] for information on the GMLC.

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

Geographical Information: information defining the location of a mobile station, coded according to 3GPP TS 23.032

GPRS CAMEL Subscription Information (GPRS-CSl): GPRS-CSI identifies the subscriber as having GPRS
CAMEL services
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GPRS Dialogue: dialogue between the gprsSSF and the gsmSCF. A single gprsDialogue may consist of one or more
TCAP dialogues. Only one TCAP dialogue shall exists at one point in time for one gprsDialogue

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

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

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

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

GSM Specialised Resour ce Function (gsmSRF): functional entity which provides various specialized resources. It
interfaces with the gsmSCF and with the MSC. This entity is defined in ITU-T Recommendation Q.1224 [30] with
variations defined in the specification

Location Information: indicates the location of the Mobile Station. The provision of location information is
independent of the M S status. As part of the location information, an indication of the age of thisinformation may be
delivered

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

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

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

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

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

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

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

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

Service Key: Service Key identifies to the gsmSCF the service logic. The Service Key is administered by the HPLMN,
and is passed transparently by the VPLMN/IPLMN to the gsmSCF. The Service Key is a part of the
T/O/VT/DIGPRS/SMS/M-CSI

Serving MLC: functional entity that performs location information retrieval

Short M essage Service CAMEL Subscription Information (SMS-CSl): SMS-CSI identifies the subscriber as having
MO SMS CAMEL services

Short M essage Service Centre (SM SC): also abbreviation SC is used for SMSC
Subscriber State: see 3GPP TS 22.078 [2].

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

Terminating Basic Call State Model (T-BCSM): terminating half of the BCSM. The T-BCSM corresponds to that
portion of the BCSM associated with the terminating party
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Terminating CAMEL Subscription Information (in the GM SC) (T-CSl): T-CSl identifies the subscriber as having
terminating CAMEL services in the GMSC

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

Trandation Information Flag (TIF-CSl): TIF-CSI isaflagin the CAMEL subscriber data which indicates that when
the subscriber registers a forwarded-to number, that the HLR shall not attempt to perform any translation, number
format checks, prohibited FTN checks, call barring checks

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

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

3.2 Abbreviations

For the purposes of the present document, the abbreviations listed in 3GPP TR 21.905 [1] and the following apply:

BCSM Basic Call State Model

CAMEL Customized Applications for Mobile network Enhanced Logic
DP Detection Point

DTN Deflected To Number

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

FTN Forwarded To Number

GMLC Gateway MLC

GMSC Gateway MSC

GPRS General Packet Radio Service

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

gsmSRF GSM Specialised Resource Function
gsSmSSF GSM Service Switching Function

HLR Home Location Register

HPLMN Home PLMN

IE Information Element

IF Information Fow

IP Intelligent Peripheral

IPLMN Interrogating PLMN

LCS Location Services

LSA Localised Service Area

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

MLC Mobile Location Centre

MO Mobile Originating

MSC Mobile service Switching Centre

MT Mobile Terminating in GMSC

N-CSI Network CAMEL Service Information
NA North American

NNI Network Node Interface

O-BCsSM Originating Basic Call State Model
O-Csl Originating CAMEL Subscription Information
ODB Operator Determined Barring

0SS Operator Specific Service

PDP Packet Data Protocol

PIC Point In Call

PLMN Public Land Mobile Network

SGSN Serving GPRS Support Node

SLPI Service Logic Program Instance
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SMF Service Management Function
SMLC Serving MLC
SMS-CSI Short Message Service CAMEL Subscription Information
SS-CSl Supplementary Service Notification CAMEL Subscription Information
T-BCSM Terminating Basic Call State Model
T-CSl Terminating CAMEL Subscription Information (in the GM SC)
TDP Trigger Detection Point
TPDU Transfer Protocol Data Unit
TIF-CSI Trangdlation Information Flag
U-Csl USSD CAMEL Subscription Information
UG-Csl USSD Genera CAMEL Service Information
UNI User Network Interface
VLR Visitor Location Register
VPLMN Visited PLMN
VT Mobile Terminating in VM SC
VT-CSI VMSC Terminating CAMEL Subscription Information
4 Circuit switched Call Control
4.1 Architecture
4.1.1 Functional Entities used for CAMEL

This clause describes the functional architecture needed to support CAMEL. Also the additions needed to the basic
GSM functionality are described. Figure 4.1 shows the functional entities involved in calls requiring CAMEL support.
The architecture is applicable to the third phase of CAMEL.

Home Network
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Interrogating Network

MAP CAP MAP

L,‘ ":’L\ N

MO call - Outgoing leg
(or Forwarding leg)

\

Forwarded leg
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. Visited Network

Homel/Interrogating/Visited Network

Figure 4.1: Functional architecture for support of CAMEL
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HLR: For subscribers requiring CAMEL support, the HLR stores the information relevant to the current subscription
regarding O-CSl, D-CSI, T-CSl, VT-CSI and TIF-CSI. The O-CSl is sent to the VLR at Location Update, on data
restoration or if the O-CSl is updated by administrative action. The D-CSI is sent to the VLR at Location Update, on
datarestoration or if the D-CSI is updated by administrative action. The VT-CSI is sent to the VLR at Location Update,
on datarestoration or if the VT-CSI is updated by administrative action. The TIF-CSl is sent to the VLR at Location
Update, on data restoration or if the TIF-CSI is updated by administrative action. The O/D/T-CSlI is sent to the GMSC
when the HL R responds to a request for routeing information.

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

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

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

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

gsmSSF: see clause 3.1.
gsmSCF: see clause 3.1.

gsmSRF: seeclause 3.1.

4.1.2 Interfaces defined for CAMEL

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

4121 HLR - VLR interface

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

4122 GMSC - HLR interface

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

41.2.3 GMSC - gsmSSF interface

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

4.1.2.4 gsmSSF - gsmSCF interface
Thisinterface is used by the gsmSCF to control acall in a certain gsmSSF and to request the gsmSSF to establish a

connection with a gsmSRF. Relationships on this interface are opened as a result of the gsmSSF sending a request for
instructions to the gsmSCF.

4125 MSC - gsmSSF interface

Thisisan interna interface. The interface is described in the specification to make it easier to understand the handling
of DPs (arming/disarming of DPs, DP processing etc.).
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4.1.2.6 gsmSCF - HLR interface

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

4.1.2.7 gsmSCF - gsmSRF interface

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

4.1.2.8 GMSC - MSC interface

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

4.2 Detection Points (DPSs)

4.2.1 Definition and description

Certain basic call events may be visible to the GSM Service Control Function (gsmSCF). The DPs are the pointsin call
at which these events are detected. The DPs for Mobile Originated Calls and Mobile Terminated Calls are described in
clauses4.4.2 and 4.4.3.

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

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

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

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

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

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

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

The DPs are characterized in the following clauses.

4211 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 from HLR. DP
for mobile terminating call handling is statically armed in VM SC as result of VT-CSI delivery from VLR. DP
for forwarding leg handling is statically armed in GMSC as result of O-CS| and/or D-CSI delivery from HLR.
DP for mobile originating call or forwarded leg handling is statically armed in VM SC as result of O-CSl and/or
D-CSl delivery from VLR.

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

- A Request Report BCSM Event information flow for a detection point for aleg overwrites any previous Request
Report BCSM Event information flow for that detection point for that leg.
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The following disarming rules apply:

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

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

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

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

4212 Criteria

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

42121 Criteria at DP Collected_Info
The criteriafor an mobile originating call are checked in the originating MSC.
The criteriafor an mobile forwarded call are checked in the forwarding MSC.

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

For optimally routed late forwarded calls, the MSC may decide not to include the DP Collected Info trigger criteriain
the RCH message sent to the GMSC, if the trigger criteriafor the call are not met.

The following criteria are applicable for DP Collected_Info:

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

- Basic 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. Compound basic service group codes, as defined in
3GPP TS 29.002 [4], are not allowed for conditional triggering. Thislist isatriggering list.

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

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

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

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

For MF calls at the GM SC, triggering at DP Collected Info shall be strictly based on the Forwarded-to-Number
received from HLR, on the Destination Routing Address received in the Connect operation from SCF during a
Terminating CAMEL Service or on the Forwarded-to-Number received in the RCH message.

No service selection information or carrier selection information shall be removed from the number before conditional
triggering check takes place.
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One or more DP criteriamay be applicable. All applicable triggering criteria must be satisfied before the dialogue is
established with the gsmSCF-.

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

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

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

- the destination 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 is inhibiting, then the gsmSSF may establish a dialogue with the gsmSCF
if:

- the destination number does not match any of the destination number strings defined in the list; and
- thelength of the destination 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 number string
(The numbering plan indicator is not compared);

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

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

If the forwarding triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF only if
the call has been subject to CAMEL or GSM call forwarding. If the forwarding triggering criterion is inhibiting, then
the gsmSSF may establish a dialogue with the gsmSCF only if the call has not been subject to CAMEL or GSM call
forwarding.

42122 Criteria at DP Analysed_Information

421221 General

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

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

For optimally routed late forwarded calls, the MSC shall always include the trigger criteriain the RCH message sent to
the GMSC. Reason is that the MSC can not check the criteria applicable at DP Analysed Info, since the number that the
criteria check shall be based on, may be modified by a Mobile Terminating or Mobile Forwarding Service Logic for this
call.

The following criteria are applicable for DP Analysed Information:

- Destination number triggering criterion: The HLR may store alist of up to 10 destination numbers. Thereis no
restriction on the nature of address. There is no restriction on the numbering plan indicator.
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NOTE: The order in which the destination number criteria are checked in the MSC or GMSC is not determined.
Hence, overlapping destination number criteria (e.g. use of "0800" and "0800123" for two different
services) should be avoided, because they lead to unpredictable behaviour (i.e. either service might be
triggered).

For MO calls, triggering at DP Analysed_Info shall be based on the called party number received over the access
network or the Destination Routing Addressin the Connect operation from the gsmSCF during a Mobile Originating
CAMEL Service.

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

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

421222 Removal of information significant to the serving entity

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

- Operator specific service selection information that is recognised and treated locally in the serving entity. This
shall not lead to a change of the type of number indicator of the address information.

- Carrier selection information. If the removal of carrier selection information also removes international or
national (trunk) prefixes (depending on regulatory requirements), then the type of number indicator of the
address information shall be changed to "international number” or "national (significant) number” respectively.
Otherwise the type of number indicator shall remain unchanged.

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

421223 Number comparison

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

1. The numbering plan indicators of both numbers are ignored.

2. Thetype of number/nature of address indicators of both numbers are compared. If there is a match of the type of
number indicator, then the check shall be performed by comparing the digits as defined in step 6. If thereisno
match of the type of number the comparison procedure shall continue as follows.

3. If either or both of the address information and destination number triggering criterion includes a type of
number/nature of address indicator other than "unknown", "national (significant) number" or "international
number" then the destination number does not match the destination number triggering criterion. Otherwise the

comparison procedure shall continue as follows.

4. If thereisanumber (addressinformation or destination number triggering criterion) with type of number/nature
of address "unknown" this number shall be translated based on the numbering plan of the serving entity in either
of the following ways:

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

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

If the leading digits refer neither to an international prefix nor to a national (trunk) prefix, then the destination
number does not match the destination number triggering criterion.
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If there is a match of the type of number/nature of address indicator after this number modification, then the
check shall be performed by comparing the digits as defined in step 6, otherwise the comparison procedure shall
continue as follows.

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

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

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

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

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

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

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

4.2.1.2.3 Criteria at DP Route_Select_Failure

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

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

For early forwarded callsin the GMSC, the HLR shall always include the trigger criteriain the subscriber data sent to
the GM SC. Reason is that the cause code received from ISUP is used in the trigger criteria check. The cause code is hot
known at the time of sending the O-CSI to the GMSC.

For optimally routed late forwarded calls, the MSC does not include the trigger criteriain the RCH message sent to the
GMSC.

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

The trigger criteriaare met if the cause code received from ISUP is equal to at least one of the cause codes in the trigger
criterialist.

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

42124 Criteria at DP Terminating_Attempt_Authorised

The HLR may store alist of up to 5 basic service codes, each of which may represent an individual basic service or a
basic service group. Compound basic service group codes, as defined in 3GPP TS 29.002 [4], are not allowed for
conditional triggering. Thislist isatriggering list.

The criteriafor DP Terminating_Attempt_Authorised are checked in the HLR for the GMSC or in the VLR for the
MSC. The HLR shall include the information for this TDP in the CAMEL subscription information sent to the GMSC
only if the criteriaare met. The VLR shall include the information for this TDP in the CAMEL subscription information
sent to the MSC only if the criteria are met.
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The basic service criterion is met if the basic service for the call matches a stored individual basic service code or isa
member of the group defined by a stored basic service group code. For the purpose of this paragraph a general bearer
service isamember of the corresponding bearer service group.

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

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

If SRI-Ack includes the Not Reachable FTN, then HLR may decide not to include the trigger criteria, if the HLR has
identified that T-CSI includes DP T_Busy with cause code Not Reachable.

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

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

The following criteria are applicable for DP T_Busy and T_No_Answer:
- Release cause code.

Thetrigger criteriaare met if the cause code received from ISUP or MAP is equal to at least one of the cause codesin
the trigger criterialist.

If trigger criteriaare satisfied, either in GMSC or VM SC, then the corresponding Service Logic shall be invoked.
If aT-BCSM was already invoked and there is a relationship with the gsmSCF at that moment, then no additional
relationship shall be initiated.

When a RCH message is received in the GM SC and the subscriber has T-CS| then the forwarding reason in the RCH
message shall be used to perform trigger criteria check for DP T_Busy or DPT_No_Answer. If amatch isfound, then
the corresponding Service Logic shall be invoked.

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

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

SIFIC response / SRI-Ack / RCH | ISUP release cause number ISUP release cause name
"forwarding reason”

MS not reachable 20 Subscriber absent

MS Busy 17 User busy

Call deflection (note) 21 Call rejected

No reply 19 No answer from user (user alerted)

NOTE: Call Deflection is used only in the RCH operation, and in the Visited MSC. The same code point in the
SIFIC response indicates CFU. However, the CFU invocation in the GMSC triggers in the
Terminating_Attempt_Authorised DP; thus the reason code mapping is not needed in the CFU case.

4.2.1.3 Relationship

Given that an armed DP was encountered, the gsmSSF provides an information flow via the already established
relationship with the gsmSCF.

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

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

- A CAMEL monitor relationship if the gsmSCF is not able to influence the call processing viathe relationship.
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4.2.2 DP processing rules
The gsmSSF shall apply the following set of rules during DP processing to ensure a single point of control:

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

- A control relationship persists as long asthereis 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:
- 1 or more EDP-N armed; or
- 1 or more Cdl 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.

4.3 Description of CAMEL Subscriber Data

4.3.1 Originating CAMEL Subscription Information (O-CSlI)

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

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

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

4.3.1.2 gsmSCF address

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

4.3.1.3 Service Key

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

4314 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 or in case the call is submitted to call gapping in the gsmSSF. A default call handling
shall be associated to each Service Key.

43.1.5 DP criteria

The DP criteriaindicate whether the gsmSSF shall request the gsmSCF for instructions.
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4.3.1.6 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service.

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

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

4.3.1.7 CSil state

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

4.3.1.8 Notification flag

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

4.3.2 Dialled Service CAMEL Subscription Information (D-CSI)

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

43.2.1 DP criteria

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

4.3.2.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 humber to be used
for routeing.

For the D-CSl agsmSCF address shall be associated to each DP criterion.

4.3.2.3 Service Key
The Service Key identifies to the gsmSCF the service logic.

For the D-CSI a Service Key shall be associated to each DP criteria.

4.32.4 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 or in case the call is submitted to call gapping in the gsmSSF. A default call handling
shall be associated to each DP criteria.

4.3.2.5 CAMEL Capability Handling

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

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

4.3.2.6 CSI state

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

The notification flag indicates whether changes of the D-CSI shall trigger the Notification on Change of Subscriber
Data

4.3.3 Network Service CAMEL Subscription Information (N-CSI)

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

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

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

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

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

4.3.4.2 gsmSCF address

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

4.34.3 Service Key

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

4.34.4 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 or in case the call is submitted to call gapping in the gsmSSF. A default call handling
shall be associated to each Service Key.

4.3.4.5 DP criteria

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

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

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

4.3.4.7 CSI state

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

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

4.3.5 VMSC Terminating CAMEL Subscription Information (VT-CSI)

This clause defines the contents of the Terminating CAMEL Subscription Information for the VM SC.

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

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

4.35.2 gsmSCF address

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

4.35.3 Service Key

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

4354 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 or in case the call is submitted to call gapping in the gsmSSF. A default call handling
shall be associated to each Service Key.

4355 DP criteria

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

4.3.5.6 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 a VLR any datafor a CAMEL phase later than that which the
CAMEL capability handling indicates.

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

4.3.5.7 CSI state

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

4.35.8 Notification flag

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

4.3.6.1 Location information/Subscriber state Interrogation

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

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

- Anindication that the HLR shall send the subscriber state of the called subscriber.
4.3.6.2 Translation Information Flag CAMEL Subscription Information (TIF-CSI)

43.6.2.1 Translation Information Flag
The TIF-CSI in the CAMEL Subscriber data indicates:

- when the subscriber registers aforwarded-to number, that the HLR shall not attempt to perform any trandlation,
number format checks, prohibited FTN checks or call barring checks. (see 3GPP TS 23.082 [27]).

- when the subscriber invokes the Call Deflection supplementary service, that the VLR shall not attempt to
perform any translation, number format checks, prohibited DTN checks, call barring checks. (see 3GPP
TS23.072[39)).

4.3.6.2.2 Notification flag

The notification flag indicates whether the change of the TIF-CSl is notified to the gsmSCF or not.

4.3.6.3 gsmSCF address list for CSI

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

4.4 Description of CAMEL BCSMs

4.4.1 General Handling
The BCSM is used to describe the actions in an MSC/GM SC/VMSC 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 4.2 shows the components that have been identified to describe aBCSM.

lTransition

DP

Paint In Call (PIC)

Figure 4.2: BCSM Components
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4.4.2 Originating Basic Call State Model (O-BCSM)

4421 Description of O-BCSM

The O-BCSM is used to describe the actionsin an MSC during originating (M SC) or forwarded (MSC or GMSC) calls.
When encountering a DP the O-BCSM processing is suspended at the DP and the MSC/GM SC indicates this to the

gsmSSF which determines what action, if any, shall be taken in case the DP is armed.

R

Attempt_Collect_Info

. O_Null & Authorise_Origination_ | O_Exception

A

A)_Abandon ¢
Collected_Info
invalid_information
!
Analyse_Information
Analysed_Information
L
] Route_Select_ —————
Routing Failure
L
. ———
& Alerting O_Busy
P ———
¢ O_No_Answer
]
O_Answer O_routing_and_alerting_failure
B O_Active

O_active_failure

O_Disconnect

— g  BasicCal trangdtion

NOTE: The O_Busy DP includes also the "not reachable" case.

Figure 4.3: Originating BCSM for CAMEL
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The following table defines the different DPs which apply to mobile originating and forwarded calls.

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

CAMEL Detection Point: DP Type Description:
DP Collected_Info TDP-R Indication that the O-CSl is analysed.
DP Analysed_Information TDP-R (note 2) | Availability of routeing address and nature of address.
DP Route_Select_Failure TDP-R (note 3), | Indication that the call establishment failed.

EDP-N, EDP-R
DP O_Busy EDP-N, EDP-R | Indication that:
- abusy indication is received from the terminating
party;

- anot reachable event is determined upon a cause
IE in the ISUP release message.
DP O_No_Answer EDP-N, EDP-R | Indication that:
- an application timer associated with the
O_No_Answer DP expires;
- ano answer event is determined upon a cause IE
in the ISUP release message.
DP O_Answer EDP-N, EDP-R | Indication that the call is accepted and answered by
the terminating party.
DP O_Disconnect EDP-N, EDP-R | A disconnect indication is received from the originating
party or from the terminating party.
DP O_Abandon EDP-N, EDP-R | Indication that a disconnect indication is received from
the originating party during the call establishment
procedure.
NOTE 1: The DPs are defined in ITU-T Recommendation Q.1224 [30].
NOTE 2: For TDP-R Analysed_Information new relationship to gsmSCF is opened.
NOTE 3: DP Route_Select_Failure shall be reported as TDP-R when there is no relationship to
gsmSCF. If a relationship to gsmSCF is already open, it shall be reported as EDP-R or EDP-
N if armed so.

44211 Description of the call model (PICs)

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

It should be noted that although the names used for PICs match those used in ITU-T Recommendation Q.1224 [30] the
specific descriptions differ.

442111 O_Null & Authorise_Origination_Attempt_Collect_Info
Entry events:

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

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

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

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

ETSI



3GPP TS 23.078 version 4.8.0 Release 4 38 ETSI TS 123 078 V4.8.0 (2003-03)

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

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

442112 Analyse_Information
Entry events:
- Originating CSl isanalysed. (DP Collected Info).

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

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

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

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

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

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

442113 Routing & Alerting

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

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

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

- Cadll isbeing 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
(DP O_Answer).

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

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

- A busy indication is received from the terminating party - thisleadsto the O_Busy DP.

- A not reachable indication is received from the terminating party - thisleadsto the O_Busy DP.

- Attempt to select the route for the call fails - this leads to the Route_Select Failure DP.
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- If the no reply timer expiresand DP O_No_Answer isarmed - thisleads to the O_No_Answer DP.

442.1.1.4 O_Active
Entry events:

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

Actions:
- Connection established between originating party and terminating party. Call supervision is provided.
- Cadl release is awaited.

Exit events:

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

- Anexception condition is encountered.

442115 O_Exception
Entry events:

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

Actions:

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

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

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

Exit events:

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

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

When encountering a DP the T-BCSM processing is suspended at the DP and the GMSC / VM 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 4.4: T-BCSM in the GMSC / VMSC

In the following table the different DPs (in the T-BCSM) are described.

Table 4.3: Description of T-BCSM DPs in the GMSC / VMSC

CAMEL Detection Point: DP Type Description:

DP Terminating_Attempt_ TDP-R Indication that the T-CSI / VT_CSI is analysed.
Authorised

DP T_Busy TDP-R (note 2), | Indication that:

EDP-N, EDP-R

- abusy indication is received from the destination
exchange;

- Busy event is determined in the visited MSC;

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

DP T_No_Answer

TDP-R (note 2),

Indication that an application timer associated with

EDP-N, EDP-R | the T_No_Answer DP expires.
DP T_Answer EDP-N, EDP-R | Call is accepted and answered by terminating party.
DP T_Disconnect EDP-N, EDP-R | A disconnect indication is received from the
terminating party or from the originating party.
DP T_Abandon EDP-N, EDP-R | A disconnect indication is received from the

originating party during the call establishment
procedure.

NOTE 1:
NOTE 2:

The DPs are defined in ITU-T Recommendation Q.1224 [30].

DP T_No_Answer and DP T_Busy shall be reported as TDP-R when there is no relationship
to gsmSCF. If a relationship to gsmSCF is already open, it shall be reported as EDP-R or
EDP-N if armed so.
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44311 Description of the call model (PICs)

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

It should be noted that although the names used for PICs match those used in ITU-T Recommendation Q.1224 [30] the
specific descriptions differ.

443111 T_Null
Entry events:

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

- Abandon event is reported from Terminating Call Handling PIC.
- Exception event is reported.
Actions:
- Interfaceisidled.
- ISUP_IAM isreceived, the appropriate information is analysed.
- Send_Routeing_Info information flow is sent to HLR in case of GMSC.
- Send_Info_For_Incoming_Call information flow is sent to VLR in case of VM SC.
- Incase of GMSC:

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

- The ODB categories "barring of all 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-CSI/VT-CSl isreceived and analysed.
Exit events:
- Responseisreceived from HLR / VLR and terminating CSI (if available) is analysed.

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

Example exception condition is:

- Cdling party abandons call.

443.1.1.2 Terminating Call Handling
Entry events:

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

- New routeing information is received when Busy event (DP T_Busy) or No Answer event (DP T_No_Answer)
isreported from Terminating Call Handling PIC.

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

- New routeing information is received when the terminating party not reachable is reported from Terminating
Call Handling PIC.
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NOTE: TheHLR may use MAP signalling to indicate to the GM SC before the call is extended to the destination
VMSC that the terminating party is not reachable, or the destination VM SC may use telephony signalling
to indicate to the GM SC after the call has been extended to the destination VM SC that the terminating
party is not reachable.

Actions:
- Theresponse fromHLR / VLR is analysed.
- Routeing address and call type being interpreted. The next route or terminating access is being selected.
- Theterminating party is being aerted. Waiting for the call to be answered by terminating party.
- The GSM supplementary service call forwarding isinvoked if necessary.
Exit events:
- Cal is accepted and answered by terminating party.

- Anexception 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 - thisleads to the T_Abandon DP.

- Theterminating accessis busy inthe VM SC or a busy indication is received from the destination exchangein
the GMSC - thisleadsto the T_Busy DP.

- Not reachable event detected or failure of attempt to select the route for the terminating leg in GMSC or the MS
cannot be reached in the VM SC - thisleadsto the T_Busy DP.

- If no reply timer expiresand DP T_No_Answer isarmed - thisleadsto the T_No_Answer DP.

443113 T_Active

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

Actions:
- Connection established between originating party and terminating party. Call supervision is being provided.
- Cal releasse is awaited.

Exit events:

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

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

4431.1.4 T_Exception
Entry events:

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

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

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

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

Exit events:

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

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

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

When EDP's armed with MonitorMode "Request" (EDP-R's) are encountered, any implicit EDP disarming shall take
place before reporting the EDP and transiting the gsmSSF to the WFI state (if not already suspended in the WFI state).

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

NOTE: Therulesare designed for use in a Single Point of Control configuration and may require further
enhancements if they were to be used in a Multiple Points of Control configuration. Enhancements to
these rules in order to cover all aspects of MPC will have to be catered for in the next CAMEL Phase.

The table entry "X" means that if one DP occurs (independently of arming and reporting to the gsmSCF) the marked
oneisimplicitly disarmed.

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

Table 4.4: Implicit disarmed DPs in the O-BCSM

Encountered DP Implicit disarmed DPs
DP4 | DP5 | DP6 | DP7 | DP9 DP9 [DP10
Legl Leg2
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 Legl X X
DP9 O_Disconnect Leg2 X X X X X
DP10 O Abandon X X
Table 4.5: Implicit disarmed DPs in the T-BCSM
Encountered DP Implicit disarmed DPs
DP13 | DP14 | DP 15 | DP 17 DP 17 | DP 18

Legl Leg2
DP13 T_Busy X X X X
DP14 T _No_Answer X X X X
DP15 T_Answer X X X X
DP17 T_Disconnect Legl X X
DP17 T Disconnect Leg2 X X X X
DP18 T_Abandon X X
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4.4.5 BCSM Modelling of Call Scenarios

This clause describes how the BCSM's defined above are used to model GSM call scenarios. For each scenario the used
and unused BCSMsinvolved in the call are shown.

In some cases these models may have an alocation to physical nodes different from that shown. However, the physical
separation of the logic functions shown shall not impact the modelling. This clause describes the call scenarios without
optimal routeing. If optimal routeing isinvoked 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 in acall. 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.

4451 Mobile Originated Call

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

CAMEL relationship

A-Party B-Party

Figure 4.5: BCSM Scenario for Mobile Originated Call

4452 Mobile Terminated Call at the GMSC / VMSC

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

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

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

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

VMSC
asmSSF/CCF
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Figure 4.6: BCSM Scenario for Mobile Terminated Calls at the GMSC / VMSC

4453 Call Forwarding at the GMSC / VMSC

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

Following processing at the GMSC / VM SC the call will be extended to the VM SC serving the B-party. ThisVMSC
may be physically integrated with the GM SC.

A new call legtoa"C" party shall be created if:

- aGSM cdl forwarding or call deflection supplementary service forwards the call to C. An instance of the O-
BCSM O(B-C) will be created for the forwarding leg. If the B-party has an active O-CSI or D-CSI in the GMSC
or VMSC, or the GMSC or VM SC has an active N-CSlI, and the trigger criteria, if present, are fulfilled, then a
CAMEL control relationship between the GM SC or VM SC and the gsmSCF(2) shall be established; or

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

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

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different physical entities.
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Figure 4.7: BCSM Scenario for Call Forwarding at the GMSC / VMSC

4.5 Procedures for CAMEL

The SDLs in the present document illustrate how CAMEL modifies the normal call handling. They do not attempt to
show al the details of call handling in nodes that support CAMEL. Relevant parts of 3GPP TS 23.018 [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 23.018 [3] apply.

Note that in some SDL processes and procedures the Rel ease message may be sent on both an access interface and an
inter-switch interface. If the message is sent on a UNI, its effect is the same as a Release 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.
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The following diagram shows the overall architecture for the SDL diagrams.

gsmSCl

CAP intérface

gsmSSF

Internd interface

---------- seeeeea-----24 OCH_MSC
Mobile A interface ISUP interface Destination
Station exchange
Figure 4.8a: Outgoing case (gsmSSF relay)
.......... gsmSCl
CAPintgrfacs™ CAPintérface
gsSmSRF or'
Assisting SSP gSMSSF
............. Internal interface
ISUP interface
. OCH_MSC .

Mobile A interface ISUP interface Destination
Station exchange

Figure 4.8b: Outgoing case (direct path gsmSCF to gsmSRF or assist with relay)
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gsmSC lgsmSCl
CAP intérface CAP interface
CAP relay . . CAP relay
| gSMSRF | _|[1t£ar_fa_c<_e ....... I.nt.e[f?c.e ..... | gSMSRF
| - gSMSSF gsSMSSF -
Internah interface Interngl interface Internal interface Internal intertace’
Originating |- - - - - - - - - ' MT.GMSC  }---ccmmcm MT_CF MSC h%ecicaaaan Destination
exchange | !SUP Internal 1SUP ISUP exchange
interface interface interface
Figure 4.8c: Terminating GMSC case (gsmSSF relay)
_fgsmsC [osmSCH..
CAP interfac‘g«"""‘ CAPintérface CAPinterface ™ CAP interface
gsmSRF or gsmSRF or
assisting gsmSSF gsmSSF assisting
SSP SSP
IéURjnterface Internal interface Internal interface ISUP interface
Originating MT_GMSC MT_CF MSC |« Destination
exchange ISUP Internal ISUP ISUP exchange
interface interface interface

Figure 4.8d: Terminating GMSC case (direct path gsmSCF to gsmSRF or assist with relay)
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e i
CAPintérface CAPinterfice
CAP relay CAP relay

interface interface s |

SIS RIS S SMSRF
¢ - gsmSSF gsmSSF Ig__

Interﬁhl.j.nterface Internal interface Internal interface Internal interfqpe""‘
Qriginating ICH_MSC MT_CF_MSC ! Destination
exchange ISUP Internal ISUP ISUP exchange
interface interface interface
NOTE: The ICH_MSC may also be connected via an A interface to the terminating Mobile Station.

Figure 4.8e: Terminating VMSC case (gsmSSF relay)

CAP interfaqg«-“"” CAP intérface CAPinteface ™ CAP interface

gsSmSRF or gsSmSRF or

assisting gsmSSF gsmSSF assisting
Ié()R.[nterface Internal interface Internal interface ISUP interface

Qriginating ICH_MSC MT_CF_MSC ; Destination

exchange ISUP Internal ISUP ISUP exchange
interface interface interface
NOTE: The ICH_MSC may also be connected via an A interface to the terminating Mobile Station.

Figure 4.8f: Terminating VMSC case (direct path gsmSCF to gsmSRF or assist with relay)
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gsmSCl

CAP interface

| gsmSRFl- ------------------------ -
| - CAPrelay Assisting_gsmSSF

interface

~
~

‘. Internd interface
Internal interface .

Initiating |- - -------«-«--=-u-.-.22] Assisting MSC

4.5.2

4521

Figure 4.89: Assisting case

Handling of mobile originated calls

Handling of mobile originated calls in the originating MSC

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

- 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 DISC3;

- Procedure CAMEL_OCH_MSC_DISC4;

- Procedure CAMEL_OCH_ETC;

- Procedure CAMEL_OCH_CTR;

- Procedure CAMEL_Start TNRy;

- Procedure CAMEL_Stop_TNRy;

- Procedure CAMEL_Store Destination_Address;

- Procedure CAMEL_Modify CUG_Info;

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

The following paragraphs give details on the behaviour of the MSC in the procedure CAMEL_OCH_MSC _INIT,
CAMEL_OCH_ETC, CAMEL_OCH_ANSWER and CAMEL_Store_Destination_Address.

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

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

If the default call handling is continue call, the MSC continues processing without CAMEL support. It sends
Send_Info_For_Ougoing_Call to the VLR and waits in state Wait_For_ MO_Call_Result.

45212 Actions of the MSC on receipt of Int_Continue

The MSC continues processing without any modification of call parameters. At DP_Analysed Information it sends
Send_Info_For_Ougoing_Call to the VLR and waits in state Wait For MO_Call_Result.

45213 Actions of the MSC on receipt of Int_Continue_With_Argument

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

Signalling limitations or regul atory requirements may require the Calling Party Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.
45214 Actions of the MSC on receipt of Int_Connect

The MSC continues processing with modified call parameters. The MSC shall transparently modify the call parameters
with the received information. The 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 regul atory requirements may require the Calling Party Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

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

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

At DP_Analysed_Information it setsthe D-CSI suppression parameter, sends a Send Info For Outgoing Call to the VLR
and waitsin state Wait For MO_Call_Result.

45215 Actions of the MSC on receipt of Int_Release_Call

A Releaseis sent to the MS, an abort to the VLR and a Release is sent to the destination exchange. The release cause
received in the Int_Release_Call isused. The MSC then releases al call resources and the procedure
CAMEL_OCH_MSC_INIT ends.
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45216 Action of the MSC in procedure CAMEL_OCH_MSC_ANSWER

If the MSC received a destination address from the GM SC in the ISUP Answer or Connect message, the MSC relays
the destination address to the gsmSSF in the Int_ DP_O_Answer message.

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

NOTE 2: If the MO call is hot subject to Basic OR, then the destination address is generated by the MSC. If the
MO call is subject to Basic OR, the MSC will receive a destination address from the GMSC in the ISUP
answer or connect message.

45.2.1.7 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 ISUP Answer
Message (ANM).

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

45.2.1.8 Action of the MSC in procedure CAMEL_Store_Destination_Address

The Int_Store DA message carries the value of the global variable Destination address and the parameters OR and
Forwarding received in the procedure call.
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Procedure CAMEL_MO_Dialled_Services 1(3)
i]*iF;raciédiuiré iinitiiwé Ii\/lisici tioi ) T; [* Signals to/from the left are
process CAMEL dialled services to/from the BSS; signals to/from
Lfgt rpglgilﬁeﬁqriﬁgiﬁnﬁa}eﬁdﬁgaﬁllsﬁ f/, o } the right are to/from the VLR. */

N
/\
CAMEL_
SDS_MO_INIT
Fail Abort
Result?
'Set D-CSI
suppression'
CAMEL _
DS_MO_INIT
Fail/\ Abort
Result?
TAMEL_OCH||
MSC1

Release Reconnect:=
transaction True
Result:=
Pass
1

'Set O-CSI
suppression'

Send Info
Reconnecte

Wait_For Wait_For
MO_Call_ | Reconnected_Call_

Figure 4.9a: Procedure CAMEL_MO_Dialled_Services (sheet 1)
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Procedure CAMEL_MO_Dialled_Services

i/* Procedure in the MSC to T;
process CAMEL dialled services

1for mobile originated calls */ |

2(3)

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

¥ ® ®

Wait_For_
MO_Call_
sult
Complete Send Info For Release
Call Outgoing transaction
onse
Int_O_Exception
'‘Destination
address := i
Called Party Release CAMEL_OCH|
Number' transaction MSC_DISC4
Result:= Result:= Result:=
Pass Fail Fail

Figure 4.9b: Procedure CAMEL_MO_Dialled_Services (sheet 2)
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Procedure CAMEL_MO_Dialled_Services

i/* Procedure in the MSC to T;
process CAMEL dialled services

1for mobile originated calls */ |

Wait_For_
Reconnected_Call_
sult

3(3)

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

¥ ® ®

Send Info Eor Send Info Fot Release
Reconnected Call Ack Reconnected Call transaction
onse
Int_O_Exception Abort
'‘Destination
address := i
Called Party Release CAMEL_OCH|
Number' transaction MSC_DISC4
Result:= Result:= Result:=
Pass Fail Fail

Figure 4.9c: Procedure CAMEL_MO_Dialled_Services (sheet 3)
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Procedure CAMEL_OCH_MSC_INIT

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

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

No

Result:=
pass

CAMEL_
Invocation
= True

Allocate
call reference
number

Answer_Received :

False

Store original
call parameters

Int_Invoke_
(O-Csl)

Wait_for_
gsSmSSF_
ked

1(4)

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

Int_error

Result:=
fail

Int_gsmSSF
Invoked

Int DP_
Collected_

DP_
Collected_
NiQ

Int_O_Exception

Result:=
fail

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

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

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

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

i call request */ ! not otherwise stated.

DP_
_Collected_
Nnio
\ \ \ |
Int_Continuée_ .
Int_Releasé_Call Int_Error With_Arguif\:nt Int_Cont|n< Int_Conne<
CAMEL_
_Modify_ Progress
_CUG_Info
'Modify call CAMEL_
arameters wit _Modify_
i i j _CUG_Info

Yes
mmm— o
|
Abort -“ToVLR

|

Release

transaction

Result:= Result:=
fail Pass

Figure 4.10b: Procedure CAMEL_OCH_MSC_INIT (sheet 2)
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Procedure CAMEL_OCH_MSC_INIT 3(4)
‘[/:*7P7r(;cie7d[1r7eii;17tﬁei I\i/lisatz)7p7er7f(7)r7mm‘)ﬁ /¥ Signals to/from the right are to/from
 CAMEL handling for an outgoing | the gsmSSF if not otherwise stated. */

|

|

1 call request */

< >— DP_Collected_Info

Int_Establish”_ Int_Connect” To
Tempora Resource
Connection

CAMEL_OCH_ETC CAMEL_OCH_CJR
No Yes
Result=
fail

P_Collected
_Info

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

'+ Procedure in the MSC to perform

| CAMEL handling for an outgoing
i call request */

4(4)

to/from the BSS; signals to/from

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

DP_Collected_info

Wait_For_MO_Call_Result

)P_O_Abandon

Int_continue

Result:=
fail

Int_ DP_O_Abandon

Figure 4.10d: Procedure CAMEL_OCH_MSC_INIT (sheet 4)
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Procedure CAMEL_SDS MO _INIT 1(3)
‘r/; 7F’7rc;cie7d[1 rieiiril iﬁé l\i/léat(i)ip;al:farin{ N /* Signals to/from the left are

|CAMEL handling for a subscribed
| Dialled Service */

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

Result= CAMEL _
Pass

Allocate Call
Reference Number

k
K

Store Original
Call Parameters

Int_Invoke_
gsmSSF

Wait_for_
gsmSSF_Invoked

Release
transactiorn

Int_gsmSSF
Invoked

Int DP_
Analysed_
N1Q

DP_
Analysed_
NiQ

Int_O_Exception

Result:=
Abort

Figure 4.11a: Procedure CAMEL_SDS_MO_Init (sheet 1)
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Procedure CAMEL_SDS MO _INIT

r
|

I Procedure in the MSC to perform

| CAMEL handling for a subscribed
| Dialled Service */

2(3)

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

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

Figure 4.11b: Procedure CAMEL_SDS_MO_INIT (sheet 2)
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Procedure CAMEL_SDS MO _INIT 3(3)
;[/:*birc;geid[l;ei i?] 7tﬁe: I(/Iisicit;pie;férirr?[ Y /* Signals to/from the right are to/from
1 CAMEL handling for a subscribed | the gsmSSF if not otherwise stated. */

|

|

| Dialled Service */

DP_Analysed_Info

Int_Establish” Int_Connect To
Tempora_r Resource
Connection

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

P_Analysed
_Info

Figure 4.11c: Procedure CAMEL_SDS_MO_INIT (sheet 3)
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Procedure CAMEL_NDS_MO_INIT 1(3)
&*Frééédiuiré ;nitﬁé MS?(S Eoi F;eirfioirr; N T} ﬁ /* Signals to/from the right are
CAMEL handling for a network to/from the gsmSSF. */

| Dialled Service for mobile originated calls*/, |

Result= CAMEL _

Pass

Allocate Call
Reference Number

k
K

Store Original
Call Parameters

Int_Invoke_

‘.

Release
transactiorn

Invoked

Int DP_
Analysed_
N1Q

DP_ Result:=
Analysed_ Abort
Nnio

Int_O_Exception

Figure 4.12a: Procedure CAMEL_NDS_MO_INIT (sheet 1)
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Procedure CAMEL_NDS_MO_INIT

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

| Dialled Service for mobile originated calls*/,

DP_
Analysed_
n1o

2(3)

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

Call

Int_Relea

<

Int_Error

Int_Conne<

Release
transaction

2
’\
CAMEL _
_Modify
Yes _CUG_Info
Result:= Result:=
Fail Pass

Int DP_O_
Abandon

Result:=
Abort

Figure 4.12b: Procedure CAMEL_NDS_MO_INIT (sheet 2)

ETSI



3GPP TS 23.078 version 4.8.0 Release 4 65 ETSI TS 123 078 V4.8.0 (2003-03)
Procedure CAMEL_NDS_MO_INIT 3(3)
i?*ilgric);:éciuiré }nitB;MiSié Eoi r;e:rfioirrﬁi N T; /* Signals to/from the right are to/from
i CAMEL handling for a network | the gsmSSF if not otherwise stated. */

| Dialled Service for mobile originated calls*/,

Dé_Analysed_l>fo

Int_Establish” Int_Connect To
Tempora_r Resource
Connection

CAMEL_OCH_ETC CAMEL_OCH_C[ITR
No Yes
Result:=
fall

P_Analysed
_Info

Figure 4.12c: Procedure CAMEL_NDS_MO_INIT (sheet 3)
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Procedure CAMEL_OCH_MSC_ANSWER 1(2)
5/7*7Pirc7x;eid11;ei iinitﬁej Iivlisicitiomt\ /* Signals to/from the left are
rhandle an outgoing call */ | to/from the BSS; signals to/from
! the right are to/from the gsmSSF if
not otherwise stated. */
No
Result:=
pass
Answer_Received :=
True
P_O_Answe
[ [ [ e
! -
Int_Contin< Int_ReIeas< Release Release <---- Z;gﬂwaggztlnatlon
|
Result:= Rel TAMEL_OCH|| TAMEL_OCH||
pass elease MSC_DISC1 MSC_DISC2
Release
Yes
Yes
No Answer_Received :=
False
Release Release
‘ Result:=
Result:= reconnect
fail

Figure 4.13a: Procedure CAMEL_OCH_MSC_ANSWER (sheet 1)
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Procedure CAMEL_OCH_MSC_ANSWER 2(2)
5/7*7Pir66eid117re; iiniti;é ;\/Iisié {OT\ /* Signals to/from the left are

rhandle an outgoing call */ to/from the BSS; signals to/from

|

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

Int_Error

No Default Call Handling =

Continue Call?

Release Result :=
pass
Release
Result:=
fail

Figure 4.13b: Procedure CAMEL_OCH_ANSWER (sheet 2)
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Procedure CAMEL_OCH_MSC1 1(3)

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

‘/* Procedure in the MSC in '[he[\ﬁ Signals to/from
i case of CAMEL handling to | the right are to/from the gsmSSF if
|
|
|
|
|

iconnect a call at DP Busy, not otherwise stated.
'Route select failure. */

Busy
Subscriber Absent

Other cause

Int_ DP_O_Busy

DP_O_Busy

DP_Route_
_Select_

Int_Connect
Int_Contin< Int_Error Int_ReIeas«<CaII
CAMEL_ ‘ N N
_Modify_
_CUG_Info
Modify call

parameters with
received information

Result:=

Result:=
reconnect

continue
\ \

Figure 4.14a: Procedure CAMEL_OCH_MSCL1 (sheet 1)
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Procedure CAMEL_OCH_MSC1 2(3)
|+ Procedure in the MSC in the!"

, case of CAMEL handling to
1connect a call at DP Busy,

: Route select failure. */ DP_O_Busy
77777777777777777777777 DP_Route_Select_Failure

Signals to/from the left are

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

Release

Int DP_O_

Int_continue

Result=
continue

Figure 4.14b: Procedure CAMEL_OCH_MSC1 (sheet 2)
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Procedure CAMEL_OCH_MSC1 3(3)

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

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

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

DP_Route_Select__Failure
DP_O_Busy

Int_Establish” Int_Connect To
Temporar Resource \_
Connection

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

CAMEL_OCH_ETC CAMEL_OCH_QTR
\ \
No Yes
Result:=
continue

-

Figure 4.14c: Procedure CAMEL_OCH_MSC1 (sheet 3)
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Procedure CAMEL_OCH_MSC2

I
|
iconnect a call at DP
'No_Answer */

No

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

Int_DP_O_No

er

DFR

_Answer

1(3)

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

Int_Conne<

Int_Contin<

parameters with
received information

CAMEL_ _
_Modify_ Int_O_Exception
_CUG_Infa
Modify call

Int_Error

Int_ReIeasé:all

Figure 4.15a: Procedure CAMEL_OCH_MSC2 (sheet 1)
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Procedure CAMEL_OCH_MSC2 2(3)
| FPirEx; (;CIJ;I‘Z—) Ir{ ﬁq;Msi(i: EOT\ Signals to/from the left are

iconnect a call at DP | toffrom the BSS; signals to/from
| the right are to/from the gsmSSF if

1 No_Answer */
””””””””””” not otherwise stated.
DP{_O_NO_Anséer

Release

Int DP_O_. don

Int_continue

Result=
fail

Figure 4.15b: Procedure CAMEL_OCH_MSC2 (sheet 2)
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Procedure CAMEL_OCH_MSC2

(- --—" - -~ -~ - ----- - o
|

' connect a call at DP

No_Answer */

D%_O_No_Ans}er

3(3)

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

Int_Establish”
Temporar
Cannection

CAMEL_OCH_ETC
\

Int_Connect_To_
Resource

CA

MEL_OCH_GTR

e

No

DFé_O_No_Ans%er

Yes

Result:=
release

Figure 4.15c: Procedure CAMEL_OCH_MSC2 (sheet 3)
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Procedure CAMEL_OCH_MSC_DISC1 1(2)
;r/; lsgoic;aat]rieiir; 'Ehieil\;léapie;farirr?, Y /* Signals to/from

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

Int_Error Int_ReIeas<<CaII

\ 2 |

s
Release < - - _,From destination

; exchange

R
Release _ ,To destination
: exchange

DP_O_Disconnect

Int_Contin< Int_Error Int_ReIeaséall

result:= result:=
normal_ CAMEL_

Figure 4.16: Procedure CAMEL_OCH_MSC_DISC1 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2 1(2)

' /* Procedure in the MSC perforrr?jﬁ /* Signals to/from the left are

'handling for a call release */ | to/from the BSS or the process
L MT_GMSC,; signals to/from

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

No
result:=
normal_
handling
[ \ \ |
@ Release Int_Contin< Inct:_aF”%eIeas< Int_error Int_Conne<
\ NZ | ‘
K
CAMEL_
Release _Modify_
_CUG_Info
Modify call

parameters with
received information

Answer Received :=

False
Int_Error Int_Continde Int_Releasé_Call ‘

‘ N N Result:=
reconnect
result:=
CAMEL _
handling

X

Figure 4.17a: Procedure CAMEL_OCH_MSC_DISC2 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2 2(2)
‘r/’ik lsgoic;aat]rieiir; 'Ehieil\;léapie;farirr?, Y Signals to/from the right are to/from

the gsmSSF if not otherwise stated.

| handling for a call release */
|

Int_Establish” Int_Connect To
Temporar Resource

Caonnection

TR

CAMEL_OCH_ETC CAMEL_OCH_d

e

No Yes

Result:=
release

DP O_Disconne}t_z @

Figure 4.17b: Procedure CAMEL_OCH_MSC_DISC2 (sheet 2)
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Procedure CAMEL_OCH_MSC_DISC3 CAMOD3_1(1)

r--r-——~-~-~ -~ -~ -~ -~ -~ - - -~ -~ - -~ - - - - - - - - =77 -
;/* Procedure in the originating VMSC 0N

1to handle premature release of a CAMEL call*7
| |

Int_O_

_Exception to gsmSSF

Figure 4.18: Procedure CAMEL_OCH_MSC_DISC3 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC4 1(1)

‘/* Procedure in the MSC perform
1 *,
:CAM EL handling for a call release : /* Signals to the right are o

””””””””””””” the gsmSSF ¥ %

r o
| [

Int DP_O_Abandon

Int_continué

Figure 4.19: Procedure CAMEL_OCH_MSC_DISC4 (sheet 1)
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1or SRF

Result:=
pass

Result:=
fail

3GPP TS 23.078 version 4.8.0 Release 4 79
Procedure CAMEL_OCH_ETC 1(3)
iﬁ’;c;cieatilrieiiﬁ Ehieil\illézﬁ Y Signals to/from the left are to/from
ito handle a temporary the BSS;
iconnection | signals to/from the right are
””””””””” to/from the gsmSSF;

if not otherwise stated.
Initial ITOCAMEL_
Address ~ T Assisting_MSC
OrSRFE .
o
Send_Alerting|| | Procedure defined
If_Required :in 3GPP TS 23.018
Wait_For_
ssisting_AC
S
'From CAMEL
Release Release < ---- Assisting MSC
'or SRF
Int_ETC_Failed
False
Result:=
Int_DP_O_Disconnect > pass
/*legID¥/ Int_ DP_O_Abandon
Wait_For_Disconnect_
Forward_Connection
Int_Discon - Int inu
Forward_Cannection nt_continug
r--—-—~~>~~-~" "~ ~77° r-——~>~>~~-~ -~~~
J\To CAMEL _ J\To CAMEL _
Release - Assisting_MSC Release 7 Assisting_MSC
1or SRF

Figure 4.20a: Procedure CAMEL_OCH_ETC (sheet 1)

ETSI



3GPP TS 23.078 version 4.8.0 Release 4

80

ETSI TS 123 078 V4.8.0 (2003-03)

Procedure CAMEL_OCH_ETC

2(3)

the BSS;

Wait_For_

Signals to/from the left are to/from

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

Assisting_ACM

Address
Complete

Wait_For_
Assisting_

Answer

Connect

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

Int_Tempora
Connection

Temporary_
Connection_

|
|
—

Procedure defined
:in 3GPP TS 23.018

Figure 4.20b: Procedure CAMEL_OCH_ETC (sheet 2)
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Procedure CAMEL_OCH_ETC 3(3)

,,,,,,,,,,,,,,, N
L Signals to/from the left are to/from

| the BSS;

| signals to/from the right are

””””””””” to/from the gsmSSF;

if not otherwise stated.

Temporary_Connection_Established
Wait_For_Assisting_Answer
Int_Disconnect_
' From CAMEL _ Forward_
Release < - -~ Assisting MSC
1or SRF
777777777777 Int. TC_
false It TC_ Released
Released
TOCAMEL_ ' el
Assisting_MSC |~ |Release
Int_DP_O_ Int_DP_O_ Result:= oTeRE
Disconnect Abandon pass o ________1
[*leglD*/
Result:=

pass
DP_O_Abandon
Wait_For_Disconnect
For(ward_Connec’tion

Figure 4.20c: Procedure CAMEL_OCH_ETC (sheet 3)
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Procedure CAMEL_OCH_CTR 1(5)
;rlsrioizéédr;ini {hieioiriéiinétiinigil\i/lisicmt\ﬁ Signals to/from the left are
1to handle a Connect To Resource to/from the BSS;

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

Int_Invoke__

Await_SRF_
_Initialisation

e |
Int_SRF_ Int SRF ‘
Can_nn_eEK -7 from SRF Connected~_ 1 1om SRF

‘ |

Connect SRF tg
the call
e
Send_Alerting]| | Procedure defined
If_Required :in 3GPP TS 23.018

roughs
onnectio
re ? Yes

No
R
\ Send_Access||  procedure defined
Int_ CTR_Failed Connect_If_|[ ~ |jn 3GPP TS 23.018
required L
Result:=
pass Int_SRF_Connected

Figure 4.21a: Procedure CAMEL_OCH_CTR (sheet 1)
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Procedure CAMEL_OCH_CTR

r--r—-——-~~~ -~~~ -~ “-“"~“" - —-—°=-°7777 N

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

2(5)

Signals to/from the left are

to/from the BSS;

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

| Int_Discon
<~~~ From SRF Forward _

Release

Release

Answe

Received
True
False
Int DP_ O Int. DP_O
Disconnect Abandon
[* leglD */

|
Int_SRF_Released =-To SRF
|
pass isconnection
,,,,,,,,,,
Int_SRF_ /|
Release Released 4: From SRF

Int_SRF_Released

Answe
Receiv
True

eq

False
Int_DP_O_ Result:=
Abandon pass

Int. DP_O_
Disconnect
[* leglD */ [*leglD */
Result:= P_O_Abando
pass _Fall
Int_continue
Result:=
fail

%

Int_continue

Wait_For_Disconnect_
Forward_Connection

Figure 4.21b: Procedure CAMEL_OCH_CTR (sheet 2)
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Procedure CAMEL_OCH_CTR 3(5)
;rlsrioizéédr;ini {hieioiriéiinétiinigil\i/lisicmt\ﬁ Signals to/from the right are to/from
1to handle a Connect To Resource the gsmSSF.
| operation | Signals to/from the left are to/from
””””””””””””” the external SRF.

Relay

Announcement

CAP_Play
Announcement

CAP_Prompt_
And_Collect

User Info
=

mation

CAP_Spe
Ressource

CAP_Specialized_

Ressource_|

CAP_Prompt_
And_Colle

cialized_
_Report

CAP_Prompt
port And_Collect

ation

Relay

Figure 4.21c: Procedure CAMEL_OCH_CTR (sheet 3)
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Procedure CAMEL_OCH_CTR

' Procedure in the originating MSC 1

1to handle a Connect To Resource |
| operation |

Awali

t SRF_lInitialisation

Answe

True

Int_DP_O_Disconnect
[*legID*/

Await_ SRF_
isconnection

Received

|
|nt_Discon§><_SRF --To SRF
|

4(5)

Signals to/from the left are

to/from the BSS;

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

False

Int_DP_O_Abandon

DP_O_Abandon

Int_continue

Int_Disconnept-SRF- - - To SRF

Figure 4.21d: Procedure CAMEL_OCH_CTR (sheet 4)
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Procedure CAMEL_OCH_CTR 5(5)
;rlsrioizéédr;ini {hieioiriéiinétiinigil\i/lisicmt\ﬁ Signals to/from the left are
1to handle a Connect To Resource to/from the BSS;

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

Wait_For_Disconnect_
Forward_Connection

Int_Disconp
Forward_

éct_
@nnection

False

Await_SRF_
isconnection
Await_SRF_ Await_SRF_
isconnection isconnection

- - - - - - -~ |
Int_SRF_ ~ ! Int_SRF_ ~ !
Released J; From SRF Released J‘ From SRF
Result:= Result:=
pass fail

Figure 4.21e: Procedure CAMEL_OCH_CTR (sheet 5)
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Procedure CAMEL_Start TNRy 1(2)

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

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

Yes

.

Yes

Start TNRy
with received ue availabte?
time value

<

Start TNRy with
default value

)

Figure 4.22: Procedure CAMEL_Start_TNRYy (sheet 1)
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Procedure CAMEL_Stop_TNRy 1(2)

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

Stop TNRy

Figure 4.23: Procedure CAMEL_Stop_TNRYy (sheet 1)
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Procedure CAMEL_Store_Destination_Address 1(1)

| N

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

Lroaming leg or forwarding Ing

Procedure CAMEL_Store_Destination_Addres
FPAR IN OR, Forwarding

Store destination address
(Destination address,
OR, Forwarding)

X

Figure 4.24: Procedure CAMEL_Store_Destination_Address (sheet 1)
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Procedure CAMEL_Modify CUG_Info 1(2)
'+ Procedure in the MSC to modify CUG
(information for the call as instructed |
' by the gsmSCF via the gsmSSF. */ |

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

No

Modify CUG
parameters wit|
received infa

Remove CUG
parameters
from call info

=

Non-CUG call
present in SI12?

Figure 4.25: Procedure CAMEL_Modify _CUG_Info (sheet 1)
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Procedure CAMEL_N_CSI_CHECK_MSC 1(2)

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

| parameter for SIFOC accordingly.*/ |

Set N-CSl availab
parameter

)

e

Figure 4.26: Procedure CAMEL_N_CSI_CHECK_MSC (sheet 1)
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4522 Handling of mobile originating calls in the originating VLR

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

- Procedure CAMEL_OCH_VLR.
- Process CAMEL_Reconnected Call_VLR.
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Procedure CAMEL_OCH_VLR 1(2)

| Procedure in the VLR I /* Signals to/from the left are%

to/from the MSC */

Result:=

pass Complete Call

Wait_for_
SIFOC_2

Send Info
Abort For Outgoing
Call

Result:= Result:=
fail pass

Figure 4.27: Procedure CAMEL_OCH_VLR (sheet 1)
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Process CAMEL_Reconnected_Call_VLR 1(1)

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

| o
| [

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

Idle

Send Info For
Reconnected
Call

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

Yes
Send Info For Set error:=
Reconnected Call barred

Send Info For
Reconnected Call
i esponse

Figure 4.28: Process CAMEL_Reconnected_Call_VLR (sheet 1)
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45.3 Retrieval of routeing information

45.3.1 Retrieval of routeing information in the GMSC

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

- 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_DISC3;

- Procedure CAMEL_MT_GMSC_DISC4;

- Procedure CAMEL_MT_GMSC_DISC5;

- Procedure CAMEL_MT_GMSC DISCES;

- Procedure CAMEL_MT_CTR;

- Procedure CAMEL_MT _ETC;

- Procedure CAMEL_Start TNRYy;

- Procedure CAMEL_Stop_TNRYy;

- Procedure CAMEL_MT_GMSC_Notify CF.

NOTE: Procedure CAMEL_MT_GMSC_DISC3 appliesto CAMEL Phase 1 only.
The procedure Send ACM_If_Required is specified in 3GPP TS 23.018 [3].
The following paragraphs give details on the behaviour of the GMSC in the procedure CAMEL_MT_GMSC_INIT.

45311 Action of the GMSC on receipt of Int_Release_Call

An ISUP_Release is sent to the originating exchange and resources are rel eased.

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

If the default call handling isrelease call, an ISUP_Releaseis sent to the originating exchange. The MSC then releases
all call resources and the procedure CAMEL_MT_GMSC_INIT returns result=fail.

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

45313 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 isreplaced 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-CSl suppression parameter is sent to the HLR.
The Send Routing Info includes an indication which CAMEL Phases are supported by the GM SC/gsmSSF.
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45314 Action of the GMSC on receipt of Int_Continue_With_Argument

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

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

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

Signalling limitations or regul atory requirements may require the Calling Party Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.
45315 Action of the GMSC on receipt of Int_Connect

If the Destination Number received from the gsmSCF (viathe gsmSSF) is the same as the ISUP Called party number,
i.e. the MSISDN, the following parameters, if received, are used to overwrite the corresponding |SUP parameters (for
mapping see 3GPP TS 29.078 [5]): Calling Party Category and Generic Number. If received, the Announcement
Suppression Indicator is stored. The further processing is described in clause 4.5.3.1.3 with the addition that the
Announcement Suppression indicator, if stored, is sent to the HLR in the Send_Routeing_Info message.

If:

- the Destination Number received from the gsmSCF (via the gsmSSF) is not the same as the stored ISUP Called
party number, i.e. the MSISDN; and

- aCUG activeindication 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 29.078 [5]): Destination Number, Calling Party Category, Generic Number, Original Called Party ID,
Redirecting Party ID 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 regul atory requirements may require the Calling Party Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

The network signalling system shall indicate that thisis an internal network number.
45.3.1.6 Action of the GMSC on receipt of Send_Routeing_Info Negative Response (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.

45317 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.

45318 Action of the GMSC on receipt of Send_Routeing_Info ack with FTN (at state
Wait_For_Routeing_Info_2)

Theinformation received from HLR is used to overwrite corresponding call parameters (for details see 3GPP
TS 23.018 [3]). Theredirection counter isincremented.
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45.3.1.9 Action of the GMSC on receipt of Send_Routeing_Info ack with O-CSI and/or
D-CSl and FTN (at state Wait_For_Routeing_Info_2)

The information received from the HLR is used to overwrite corresponding call parameters. The redirection counter is
incremented. The Called Party Number is set to FTN. The O-CSl and/or D-CSI is stored.
45.3.1.10 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 always generated for
every successful establishment of atemporary connection to a gsmSRF, especially in the case where the connection is
between PLMNSs.

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

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

45.3.1.11 Action of the GMSC in procedure CAMEL_MT_GMSC_Notify CF

The Forwarding reason is taken from the Send Routeing Info ack (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 sends to the gsmSCF.

ETSI



3GPP TS 23.078 version 4.8.0 Release 4 98 ETSI TS 123 078 V4.8.0 (2003-03)

Procedure CAMEL_Set_ ORA_Parameters 1(2)

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

Allocate Call
reference number

Figure 4.29: Procedure CAMEL_Set_ ORA_Parameters (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT 1(8)
ﬁ*iPirEJ;ésisiiril Ehieiél\i/lgci N T; /* Signals to/from the right are to/from

1to perform CAMEL handling | the gsmSSF. */

|for a terminating call request */,

CAMEL information
Received in SRlack?

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

wait_for_

gsmSSF_Invoked

Figure 4.30a: Procedure CAMEL_MT_GMSC_INIT (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT
* Process inthe GMSC 1",
1to perform CAMEL handling |
|for a terminating call request */,

g

wait_for_
smSSF_Invoked

2(8)

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

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

An

False

Int_DP_Ter
attempt_Au

Int_T_Exception

Result:=
aborted

Figure 4.30b: Procedure CAMEL_MT_GMSC_INIT (sheet 2)
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Procedure CAMEL_MT_GMSC_INIT 3(8)
i/* Process in the GMSC T; Signals to/from the left are to/from
1to perform CAMEL handling | the orginating exchange;
1for a terminating call request */, signals to/from the right are to/from
””””””””””” the gsmSSF;

if not otherwise stated.

Int_Contintie Int_Connect @

‘Modify call Send_ACM_|| !Procedure defined
parameters with If_Required 1in 3GPP TS 23.018
redeived information' Lo

Modify call
parameters
with received No CICI\MdEfL_
infermation _Modry_
Y ' _CUG_lInfo
FTN es
No GAMEL_CHEGK No UG inf
Sli2_CDTI eceived i
— incoming call?
Modify call
parameters Yes
with received
information
CFU
o Desti FtTNE t Int_Exceptio
information éstination Routing L
Set T-CSI Address
suppression
Result:= Result:= Result:=
CLI MT GSM_FTN CAMEL_FTN fall
GMsSC || 0

Send
Routeing

%

|
|
l
*
_Routeing_ !
=into_ ““ToHLR
|

Figure 4.30c: Procedure CAMEL_MT_GMSC_INIT (sheet 3)
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Procedure CAMEL_MT_GMSC_INIT

‘Processinthe GMSC ',
1o perform CAMEL handling |

| for a terminating call request

DP_Termination_
Attempt_

4(8)

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

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

if not otherwise stated.

Release

Int_continué

Result=
aborted

Int_ReleaséCal

Int_Error

No

Default Call
Handling = Continue
Call?

Figure 4.30d: Procedure CAMEL_MT_GMSC_INIT (sheet 4)
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Procedure CAMEL_MT_GMSC_INIT 5(8)
ﬁ*iPirEJ;ésisiiril Ehieiél\i/lgci N T; Signals to/from the right are to/from
1to perform CAMEL handling the gsmSSF.
|for a terminating call request */,

DP_Termination_Attempt_Authorised
DP_T_Busy
Tempora Resource
Connection
CAMEL_MT_ETC CAMEL_MT_CJIR
No Yes
Result:=

fail

)

Figure 4.30e: Procedure CAMEL_MT_GMSC_INIT (sheet 5)

ETSI



3GPP TS 23.078 version 4.8.0 Release 4

104

ETSI TS 123 078 V4.8.0 (2003-03)

Procedure CAMEL_MT_GMSC_INIT

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

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

Negative Response

Int_DP_T_%y
< DP_T_Busy

Int_Rele

6(8)

the gsmSSF;

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

“call

Result=
Fail

Figure 4.30f: Procedure CAMEL_MT_GMSC_INIT (sheet 6)
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Procedure CAMEL_MT_GMSC_INIT 7(8)
i;*ilgraéésisiir; tihieiél\i/lisa N T; /* Signals to/from the left are to/from
1to perform CAMEL handling | the orginating exchange;
1for a terminating call request */, signals to/from the right are to/from
””””””””””” the gsmSSF;

if not otherwise stated. */
Wait_For_
_Routeing_
—_— N _
N -t -0~ ‘ . [ . [
Send Routeing Send Routeing | Send Routeing
Info Ack <——— J‘ From HLR Info Ack K J‘ From HLR Info Ack <——- J‘ From HLR
[* FTN */ Lo ¥ FTN, O-CSI ~\_ Lo [* MSRN */ Lo
and/or D-CSI */
Store O-CSI
and/or D-CSI
\
Set redirection
information Result:=
MSRN
Result:=
GSM_FTN

Figure 4.30g: Procedure CAMEL_MT_GMSC_INIT (sheet 7)
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Procedure CAMEL_MT_GMSC_INIT : 8(8)
- = - Signals to/from the left are to/from
o e L el o the orginating exchange;
'Processinthe GMSC " ; :
o perform CAMEL handlingT I?qlgnalssmtglsfr'g).m the right are to/from
for aterminating callrequest DP_T_busy if nogt] otherwise stated.
[ \ \ \
Release Int_Rele Int_Error mLComm@ii mLCmmeQi
k
Result=
fail Int_T_Exception
Int_T_Abandon
Result=
fail

®

Int_continué

Result=
aborted

Figure 4.30h: Procedure CAMEL_MT_GMSC_INIT (sheet 8)
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Procedure CAMEL_MT_GMSC_ANSWER

fmmmmmmmmm————— - —
|

N
/* Process in the GMSC '
| l
1to handle a |
| terminating call request */

no

Result:=
pass

Answer Received :

True

P_T_Answe

1(2)

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

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

|
Int_Releasg - - - - from gsmSSF

Release

Release

Result:=
fail

|
from gsmSSF - - - Int_contim<

Release Release
CAMEL_MT | CAMEL_MT |
GMSC_DISCY GMSC_DISC2

Result:=
pass

Release

swer Received =
False
Release

Result:=

Result:=
reconnect

Figure 4.31a: Procedure CAMEL_MT_GMSC_ANSWER (sheet 1)
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Procedure CAMEL_MT_GMSC_ANSWER 2(2)

r-——~—-~--~- -~ - -~ - -~ - o
|

/* Process in the GMSC R

|
:Egrﬂﬁngi‘iana I . [* Signals to/from the left are to/fro
| g call request */ |

,,,,,,,,,,,,,,,,,,, the originating exchange;

signals to/from the right are to/from
DP_T_Answe

the terminating exchange if not
Int_Error

otherwise stated. */

No Default Call Handling =

Continue Call?

Release Result :=
pass
Release
Result:=
fail

Figure 4.31b: Process CAMEL_MT_GMSC_ANSWER (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC1 1(2)
;[/7*7P7rc7)<;eisg ]r; tih;;C%ﬁl\;IéE:T\ﬁ /* Signals to/from
1to handle a | the right are to/from the gsmSSF if
| terminating call request */ not otherwise stated. */
No
[ \ | e
i From destination
Int_Error Int_Release_Call Int_Continde Release < ----exchange or process
'MT_CF_MSC
\ L | !
/*_IPgId =
DP_
T_Disconnec
,,,,,,,,,,, 5 [ \ |
To destination ! .
exchange - 1 Int_Continge Int_Error Int_ReleaséCall
OorMT_CF_MSC,
|
|
|
1
Release e
Result:= Result:=
normal_handling CAMEL_Handling

Figure 4.32: Procedure CAMEL_MT_GMSC_DISC1 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC2 1(2)

fmmmmmmm——mm - —
|
|

/* Process in the GMSCT\ﬁ /* Signals to/from
1to handle a |

the left are to/from the
iterminating call request */ | originating exchange;
”””””””””” signals to/from

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

No

Result:=
normal_handling

Disconnect P

Int_Conne¢< Int_Error Int_ReIeas<_CaIl Int_Contin< Release

‘ \ k |

Answer Received =
False

CAMEL_
_Modify_
_CUG_Infa

Release

Modify call
arameters with

Int_Contintie Int_Error Int_ReleaséCall
Result:=

reconnect

Result:=
CAMEL_handling

Figure 4.33a: Procedure CAMEL_MT_GMSC_DISC2 (sheet 1)

ETSI



ETSI TS 123 078 V4.8.0 (2003-03)

3GPP TS 23.078 version 4.8.0 Release 4 111
Procedure CAMEL_MT_GMSC_DISC2 2(2)
;[/7*7P7rc7)<;eisg ]r; tih;;C%ﬁl\;IéE:T\ﬁ Signals to/from
1to handle a | the right are to/from the

gSmSSF.

| terminating call request */

DP

t_2

Int_Connect’
To_Ressource

CAMEL_MT_ETC CAMEL_MT_CTR
ﬁém
fail?
No Yes
Result:=

fail
DP_T_Disconnect_2

Figure 4.33b: Procedure CAMEL_MT_GMSC_DISC2 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC3 CAMTD3_1(1)

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

Procedure in the GMSC to handle

'premature release of a CAMEL call|
| |

Int T_
Exception

Figure 4.34: Procedure CAMEL_MT_GMSC_DISC3 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 1(3)
'/ Procedure in the GMSC
1to handle a the orginating exchange;
iterminating call request */ signals to/from the right are to/from
”””””””””” the gsmSSF. */

o
1\

R [* Signals to/from the left are to/from
|
|
|

No

Result:=
fail

Int_DP_T_Busy

DP_T_Busy

Int_Connect Int_Continge Int_Error Int_Release_Call

CAMEL _
_Modify_
_CUG_Info

Modify call
parameters with
received infarmation

Result:= Result:=
reconnect fail

Figure 4.35a: Procedure CAMEL_MT_GMSC_DISC4 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 2(3)

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

'to handle a

| terminating call request */
DP_T_Busy

Int_Establish’” Int_Connect’ To
Tempora Resource
tion

Conne

CAMEL_MT_ETC CAMEL_MT_CJIR
No Yes
Result:=
fall

)

Figure 4.35b: Procedure CAMEL_MT_GMSC_DISC4 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC4 3(3)

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

-A
|
|
|

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

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

DP_T_Busy

Release

Int. DP_T_Abandon

DP_T_ Abando

Int_continue

Result:=
fall

Figure 4.35c: Procedure CAMEL_MT_GMSC_DISC4 (sheet 3)
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to

handle a

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

i Process in the GMSC

3
|

iterminating call request |

No

Result:=
continue

Release

[
, To process
'MT_CF_MSC

Procedure CAMEL_MT_GMSC_DISC5

1(3)

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

Int_Connect

CAMEL_
_Modify_
_CUG_Info

K

re

Modify call
arameters with
eived informat

n

Result:=
reconnect

Yes
e
'To process
Release " IMT_CF_MsC
,,,,,,,,,,
DP_T_No_Answer
\ [ |
Int_Contin< Int_Error Int_ReIease<CalI
]
Int_T_Exception
Result:= Result:=
release release

Figure 4.36a: Procedure CAMEL_MT_GMSC_DISC5 (sheet 1)
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I -
'Process in the GMSC '
| l
to handle a |
| terminating call request |

D!{_T_No_Ans%er

Procedure CAMEL_MT_GMSC_DISC5

2(3)

Signals to/from the right are to/from%

the gsmSSF if not otherwise stated

Int_Establish”
Temporal
Connection

CAMEL_MT_EfIC

Int_Connect_ To_
Resource

AMEL_MT_CTR

e

No

D!{_T_No_Ans}er

Yes

Result:=
release

Figure 4.36b: Procedure CAMEL_MT_GMSC_DISC5 (sheet 2)
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,,,,,,,,,,,,,,, A

o
‘o handle a ‘
|terminating call request |

Procedure CAMEL_MT_GMSC_DISC5

Dré_T_No_Ans%r

Release

Int DP_T_Abandon

Int_continué

Result=
fail

3(3)

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

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

if not otherwise stated.

Figure 4.36¢c: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC6 1(1)
;[/‘7*7P7r(;cieisg; ]r;t}]é gl\hsici:m“ﬁ F Signals to/from the right are to/from
to handle a | the gsmSSF;
|terminating call request ¥/ | if not otherwise stated. *
L . J
/ﬁ%
invoked?
No \m\
Yes
Result=
continte |nt_DP_T_>ndon

P_T Aband 05\

Int_continué

Result=
fail

Figure 4.37: Procedure CAMEL_MT_GMSC_DISC6 (sheet 1)
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Procedure CAMEL_MT_ETC 1(3)
;rFi’rioicieciiL]r;ir{ tihieicgl\i/lisicm‘)ﬁ Signals to/from the left are to/from
1to handle a temporary | the originating exchange;
iconnection | signals to/from the right are
”””””””””” to/from the gsmSSF;

if not otherwise stated.
S
Initial ' To CAMEL _
Address ~ 1 Assisting_MSC
1or SRF.
o
Send_ACM_|| | Procedure defined
If_Required :in 3GPP TS 23.018
Wait_For_
ssisting_AC
e
'From CAMEL _
Release Release < ---- Assisting MSC
or SRF
Int_ETC_Failed
False
Result:=
. pass
}Q|te_g[|)DPr/T— connect Int_ DP_T_Abandon
Wait_For_Disconnect_
Forward_Connection DP_T_Abando
Int_Discon - Int tinu
Forward_Cannection nt_continug
r-——~>~~>~~" "~~~ =°- r-—-—~>~~-~" -~~~ 77~
J\To CAMEL_ J\To CAMEL_
Release - Assisting_MSC Release ~ 7777 Assisting_MSC
.or SRF ‘or SRF
Result:= Result:=
pass fail

Figure 4.38a: Procedure CAMEL_MT_ETC (sheet 1)
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Procedure CAMEL_MT_ETC 2(3)

Signals to/from the left are to/from

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

[ a signals to/from the right are
1to handle a temporary | o
LCPP']?‘Z“P[[ T J to/from the CAMEL_Assisting_MSC or SRF
Wait_For_
Assisting_ACM
\
Address c t
Complete onnec
Wait_For_
Assisting_
Answe
Answer
th h connection
No No i
7777777777 Send_Answer||  [|Send_ACM_| b Send_Network
r If_Required If_ Required || rogress Connect_If_ K
| | Required |
! \ N ! 2 J !
| | Int_Temporary |
e STt T S Connection /T TT oo S
i, Procedure defined Procedure defined | | ablished Procedure defined | |
:in 3GPP TS 23.018 in 3GPP TS 23.018: in 3GPP TS 23.018:

Temporary_
Connection_

Figure 4.38b: Procedure CAMEL_MT_ETC (sheet 2)
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Procedure CAMEL_MT_ETC 3(3)
(———~—~~>"~"~" "~~~ - -~ N

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

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

if not otherwise stated.

Temporary_Connection_Established
Wait_For_Assisting_Answer
I\ - - - - - - - = N
'From CAMEL_ Int_Disconnect_
Release Release < - -~ Assisting MSC Forward_
JOrSRF _____ :
nswe Int_ TC_ Int. TC_
eceive Released Released
/d/ false
e 1 A
Result:= To CAMEL_ L Rel
Assisting_ MSC | ~ |release
Int_DP_T_ Int_DP_T_ pass epeitoiosd
Disconnect Abandon [ttt
[*legID*/
Result:=
pass

Wait_For_Disconnect
Forward_Connection

Figure 4.38c: Procedure CAMEL_MT_ETC (sheet 3)
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Procedure CAMEL_MT_CTR

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

Procedure in the GMSC to handle

'a Connect To Resource operation
| |

1(5)

to/from
signals

Signals to/from the left are

the gsmSSF if not otherwise stated.

the originating exchange;
to/from the right are to/from

Int_Invoke__
SRF

Await_SRF_
_Initialisation

Int_SRF_ |
Connectiofi_~ ~ ~ - from SRF
i |

Int_ CTR_Failed

Result:=
continue

|
Int SRF_ ~ !
Connected< - From SRF

Connect SRF tg
the call
e
Send_ACM_|| | Procedure defined
If_Required :in 3GPP TS 23.018

Yes

wn

send_Network
Connect_If_
Required

|
| Procedure defined

:in 3GPP TS 23.018

Int_SRF_Connected

Figure 4.39a: Procedure CAMEL_MT_CTR (sheet 1)
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Procedure CAMEL_MT_CTR 2(5)

‘ Procedure in the GMSC to handle Y

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

|
the gsmSSF if not otherwise stated.
Relay

| Int_Discon
Release < ----From SRF Forward_

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

- Release

Answe
Received

Int_SRF_Relgased

Result:= Await_SRF_ Int_DP_T_ Int_DP_T_
pass isconnection Disconnect Abandon
i [*leglD */

—————
.
Int_ SRF_ ‘ Waif_For_Disconnect
Release Released &~ From SRF For(ward_Connec)[ion

Answer
Received

Int_SRF_Released

False
Int DP_T_ Int DP_T_ Result:=
Disconnect Abandon pass
*

[*legID */ *
Result:= P _T_Abando
pass _Fail
Int_continue

Result:=
fail

%

Figure 4.39b: Procedure CAMEL_MT_CTR (sheet 2)
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Procedure CAMEL_MT_CTR 3(5)

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

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

CAP_Prompt_

CAP_Specialized_
And_Colle

Ressource_Report

Announcefient And_Collest

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

User_Infarimation
N

Relay

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

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

Procedure in the GMSC to handle

'a Connect To Resource operation
| |

nswer

4(5)

Signals to/from the left are

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

eceive
True

Int_ DP_T_Disconnect
[*legID*/

" For_Disconnect
Forward_Connection

False

Int. DP_T_Abandon

Figure 4.39d: Procedure CAMEL_MT_CTR (sheet 4)
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Procedure CAMEL_MT_CTR 5(5)

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

Procedure in the GMSC to handle Y

Signals to/from the left are

1a Connect To Resource operation | to/from the originating exchange;
! ! signals to/from the right are to/from
the gsmSSF if not otherwise stated.

P_T_Abando Wait_For_Disconnect_
_DFC Forward_Connection

Int_Disconpeéct_
Forward_Cennection

Int_continLe<
Wait_For_Disconnect_
Forward_Connection

False

Await_SRF_
isconnection

Await_SRF_ Await_SRF_
isconnection isconnection

- - - - - - -~ |
Int_SRF_ ~ ! Int_SRF_ ~ !
Released J; From SRF Released J‘ From SRF
Result:= Result:=
pass fail

Figure 4.39e: Procedure CAMEL_MT_CTR (sheet 5)
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Procedure CAMEL_MT_GMSC_Notify CF

o
N
'to notify the gsmSSF that |
1a call has encountered |

|

Lconditional call forwarding */

No

1(1)

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

unless marked otherwise */

ELSE

CFNRy

FTN as aresult of

the first SRl and TDP 12
has been triggered?

Int_ DP_ Yes
T_Busy(CF)

DP_T_CCF

Result:=
Continue

Rel Int_ Int_ Int_Release”
elease Continue Connect Call

Int DP_T_ CAMEL _

Abandon _Modify_

_CUG_Info
- 5 Release
‘Modify call ‘Modify call
P_T_Abando parameters with arameters wit
received in‘format on' recei i ion’
777777777 a
Int contin Toproces | |CF
_continug MT_CF_MSC ' cancelled
Destina
777777777 a
Toproces | |CF No
M I‘,C,F,_ ,M,S,CE | cancelled Release call
'Modify call resources
parameters with
Release call redeived information'
resources |
Result:= Result:= Result:=
Result:= Continue Reconnect Fail
Fail

Figure 4.40: Procedure CAMEL_MT_GMSC_Notify CF (sheet 1)
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4.5.3.2 Retrieval of routeing information in the HLR

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

- CAMEL_HLR_INIT;
- CAMEL_CSI_Check HLR;
- CAMEL_O CSI_CHECK_ HLR;
- CAMEL_D_CSl_CHECK_HLR;
- CAMEL_T_CS|_CHECK_HLR;
- CAMEL_CHECK_SII2_CDTI.
The procedure CAMEL _Provide Subscriber_Info is specified in clause 4.5.8.
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Procedure CAMEL_HLR_INIT 1(1)
r-——~>~>~>~>"~"~"~“"~>“"~"7"=—~"777 -

'Procedure inthe HLR to
| .7
rhandle a request for routeing
information for an MT call. |
No
Triggeéring criteria
No tored?
eria No
Yes
C
No L
2 Yes
No L
1 Yes
Result:=
pass
handling?
. Network
OoDB Continue | specific
Set negative Normal call Network specific
response: handling according handling | 7 'Tha arer e
Call Barred to BGPP TS 23.018 g | j The network specific handling
ishall include the result of the procedure
'CAMEL_HLR_INIT (fail, pass)
Result:= Result="| |\
fail pass

X

Figure 4.41: Procedure CAMEL_HLR_INIT (sheet 1)
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Procedure CAMEL_CSI_Check_HLR 1(2)
' This procedure in the HLR!
1 to perform the handling fora
forwarded CAMEL call. */ __
CAMEL_T_CS
CHECK_HLR

AMEL_O_CS
CHECK_HLR

AMEL_D_CS
CHECK_HLR

Result:=
CSl active

Result:=
CSIl not active

Figure 4.42: Procedure CAMEL_CSI_Check_HLR (sheet 1)
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Procedure CAMEL_O_CSI_CHECK_HLR 1(2)

,,,,,,,,,,,,,,,,,,,,,,, 4
N
'the O-CSI and set the O-CSI |
| parameter for SRI ack accordingly. */

Set O-CSI
parameter
(note 1, note 2)

Note 1: N\
In case of GSM call forwarding, as an implementation option, the HLR may perform conditional triggering check
for DP Collected Info services in O-CSI.
If the check passes, O-CSlI shall be sent to the GMSC without conditional triggering criteria for DP Collected info.
If the check fails, DP Collected Info triggers shall not be sent to the GMSC.

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

Figure 4.43: Procedure CAMEL_O_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_D_CSI_CHECK_HLR

,,,,,,,,,,,,,,,,,,,,,,, 4
N
'the D-CSI and set the D-CSI |
| parameter for SRI ack accordingly. */

Set D-CSI
parameter

No

1(1)

Figure 4.44: Procedure CAMEL_D_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_T_CSI_CHECK_HLR 1(2)

/* Procedure in the HLR to T\ﬁ

'check the T-CSI and set the SRI ack:
| parameter accordingly */ |

-
|

No
Yes
No
CAMEL_Provide
Subscriber_
Info HLR
No
Set T-CSlI
parameter
Result:= Result:=
T-CSI active continue

¥ &

Figure 4.45: Procedure CAMEL_T_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_CHECK_SI12_CDTI 1(1)

i/* Procedure in the HLR or MSC to T;
1determine if the SlI2 allows or disallows
linvocation of Call Forwarding or Call |

LDeerction. */ !

Yes Call Diversion Treatment
Indicator present in SII2?
No
Call Diversion Treatment Yes
Indicator set to Call
Diversion allowed?
No
Result == Result :=
Fail Pass
\

Figure 4.46: Procedure CAMEL_CHECK_SII2_CDTI (sheet 1)
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4.5.3.3 Handling of provide roaming number request in the VLR

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

- CAMEL_SET_SOA.

Procedure CAMEL_SET_SOA 1(2)

Procedure in the VLR to set the

. -
'suppression of announcement |
|

|

lindicator as required for this call

No
Suppression o Suppression o
announcemen announcemen

equirecH =fals required:=true

)

Figure 4.47: Procedure CAMEL_SET_SOA (sheet 1)
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4.5.4 Handling of mobile terminating calls

4541 Handling of mobile terminating calls in the terminating VMSC
The functional behaviour of the terminating VM SC is specified in 3GPP TS 23.018 [3].
The behaviour specific to CAMEL is:

- theinclusion of the O-CSl and/or D-CS| parameter in the Perform Call Forwarding message sent to the process
MT_CF_MSC if it was received in the Send Info For Incoming Call ack;

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

The procedures specific to CAMEL are specified in this clause:
- Procedure CAMEL_ICH_VLR.
- Procedure CAMEL_O _CSl_Check VLR.
- Procedure CAMEL_D CSI_Check VLR
- Procedure CAMEL_VT_CSI_Check VLR.
- Procedure CAMEL_ICH_MSC_INIT.
- Procedure CAMEL_MT_VMSC_Notify CF.

45411 Action of the VMSC in procedure CAMEL_MT_VMSC_Notify CF
The Forwarding reason is taken from the Complete Call message from the VLR.

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 sends to the gsmSCF.
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Procedure CAMEL_ICH_VLR 1(2)
P’I ﬁlé })Fc;cieal]rieiié ;:éllieidiir?, Y /* Signals to/from the lef
ICH_VLR (in GSM 23.018) */ | are to/from the MSC. */

| |

No

CAMEL_VT_C$
|CHECK_VLR

esult’= No

CCH?
Yes

Continue
CAMEL
Handling

Wait_for_
_SIFIC_2

Send Info
Incoming

For

Abort Sall

Result:= Result:= Result:=
FAIL Pass Pass

Figure 4.48: Procedure CAMEL_ICH_VLR (sheet 1)

ETSI



3GPP TS 23.078 version 4.8.0 Release 4

139

ETSI TS 123 078 V4.8.0 (2003-03)

Procedure CAMEL_O_CSI_CHECK_VLR

‘ Procedure in the VLR to check T;
the O-CSl and set the O-CSlI |
| parameter for SIFIC ack accordingly.|

-
|

Set O-CSI
parameter

No

1(1)

Figure 4.49: Procedure CAMEL_O_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_D_CS|_CHECK_VLR

\r/* Procedure in the VLR to check T,;

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

Set D-CSI
parameter

No

1(1)

Figure 4.50: Procedure CAMEL_D_CSI_Check_ VLR (sheet 1)
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Procedure CAMEL_VT_CSI_CHECK_ VLR

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

| parameter accordingly */ |

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

riteria
applicable~

1(1)

Set VT-CSI

parameter
Result:= Result:=
CCH continue

%

%

Figure 4.51: Procedure CAMEL_VT_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_ICH_MSC_INIT 1(5)

s
| g A
ito handle a |
'terminating call request */ |

the gsmSSF */

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

D

set
CSI=VT-CSI

Int_Invoke
gsmSSF

wait_for_

gsmSSF_Invoked

Figure 4.52a: Procedure CAMEL_ICH_MSC_INIT (sheet 1)
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Procedure CAMEL_ICH_MSC_INIT 2(5)
‘r/; Ig;oééég |7nitr;ei\7/|§/|78707é T\ﬁ [+ Signals to/from the left are toffrom
'to handle a | the orginating exchange;

|

|

|terminating call request ¥/

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

wait_for_

False Int_T_Exceptjon

Result=
aborted

" attempt_

Figure 4.52b: Procedure CAMEL_ICH_MSC_INIT (sheet 2)
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Procedure CAMEL_ICH_MSC_INIT 3(5)

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

/* Process in the VMSC-B

'to handle a

iterminating call request */

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

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

DP Terminatio if not otherwise stated. */
_Attempt_ |

-1
|
|
|

Int_Continue”
With_
Argument

}arameters with
received information'

'‘Modify call

Int_Contin< Int_Connect

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

Modify call
parameters Calle
with received

suppression

Set VT-CSI

Result:=
MSRN

)

mnfor 1
information. No
CAMEL _
_Modify
_CUG_Info
No Gi
eceived i
incomingcall?
Yes
Modify call
parameters
with received
information
FTN:= )
Destination Routing Int_Exceptio
Address
Result:= Result:=
Reconnect fail

Q¥ &

Figure 4.52c: Procedure CAMEL_ICH_MSC_INIT (sheet 3)
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Procedure CAMEL_ICH_MSC_INIT 4(5)
'to handle a |

'/ Process in the VMSC-B Yy F Signals to/from the left are toffrom
| the orginating exchange;
|terminating call request ¥ |

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

Release Int_Releasé€Cal |Int_Error
Default Call
Handling = Continue
No Cal?
Yes
Release
Int_continué
Result= Result=
aborted Aborted

Figure 4.52d: Procedure CAMEL_ICH_MSC_INIT (sheet 4)
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Procedure CAMEL_ICH_MSC_INIT

r-——~>—~>"~">"""~"~>"~"~"=—~""77°7 ™

'/ Process in the VMSC-B ',
1o handle a |
|terminating call request ¥ |

5(5)

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

DP_Termination_Attempt_Authorised
DP_T_Not_Reachable

Int_Establish”_
Temporary\
Connection

CAMEL_MT_ETIC
\

CAMEL_MT_C]

Int_Connect_To_
Resource

T

i

No

)

Figure 4.52e: Procedure CAMEL_ICH_MSC_INIT (sheet 5)
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Procedure CAMEL_MT_VMSC_Notify CF 1(1)

\r/* Procedure in the VMSC

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

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

Lconditional call forwarding */; to/from the gsmSSF
”””””””””” unless marked otherwise */

o
I

L /* Signals to/from the left are
|
|
|

Result :=
Continue
DP_T_CCF
[ [ [ [ |
Rel Int__Contlnu = Int_ Int_ Int_Release”
elease _With_ Continue Connect call
_Argument ‘
Int DP_T_ CG'V' dFTfI;/—
Abandon _Moany_
_CUG_Info
‘Modify call
bP_T_Abando parameters with
received i?formar on' Release

Int_continue

Toproces | |CF
MT_CF_MSC : cancelled

CF
cancelled

Toprocess | |
MT_CF_MSC

Release call Release call
resources resources
Result:=
Fail Result:= Result:= Result:=
Continue Reconnect Fail

® ® 8

Figure 4.53: Procedure CAMEL_MT_VMSC_Notify_CF (sheet 1)
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45.4.2 Handling of mobile terminating calls in the VLR

The functional behaviour of the terminating VLR is specified in 3GPP TS 23.018 [3]. The process specific to CAMEL
is specified in this clause:

- Process Reconnected MT_Call_VLR.
The behaviour specific to CAMEL is:

- theinclusion of the O-CSl and/or D-CSl parameter in the Send Info For Incoming Call ack if the call isto be
forwarded and O-CSl and/or D-CSl isincluded in the subscriber data for that subscriber inthe VLR;

- theinclusion of the suppression of announcements parameter in the Send Info For Incoming Call negative
response if it was received in the Provide Roaming Number.

ETSI



3GPP TS 23.078 version 4.8.0 Release 4 149 ETSI TS 123 078 V4.8.0 (2003-03)

Process Reconnected_MT_CALL_VLR RMTC_VLR1(1)
wr/; I;;oicésisiiﬁ Ehiei\;l:Ri {o 77777777 T\ﬁ /* Signals to/from the left
‘handle a request for information | are to/from the MSC. */
1for a reconnected incoming (MT) call */

Idle

Send Info For
MT Reconnected

Call
CUG info provided No
for incoming call?
Yes
CUG provisioned No
for called subscriber?
Yes
Set negative Set result:
I’eSpOI’lse: Forward
CUG reject ‘

Set
forwarding
inforrTation

CGAMEL_O_CSsL
|ICHECK_ VLR
CGAMEL_D_CSI_
|ICHECK_VLR
Send Info For MT Send Info For MT
Reconnected Reconnected
Call negative Callack
response

-

Figure 4.54: Process Reconnected_MT_Call_VLR (sheet 1)
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45.5 Handling of forwarded calls

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

- Procedure CAMEL_Check_ORLCF_VMSC.
- Procedure CAMEL_CF MSC_INIT.

- Procedure CAMEL_CF_MSC_ANSWER.

- Procedure CAMEL_CF _ETC.

- Procedure CAMEL_CF_CTR.

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).

455.1 Procedure CAMEL_CF_MSC_INIT: handling of
Int_Continue_With_Argument

The received parameters are used to overwrite the corresponding | SUP parameters (for mapping see 3GPP
TS29.078 [5]). Call parameters which are not included in the Int_Continue_With_Argument message are unchanged.

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

455.2 Procedure CAMEL_CF_MSC_INIT: handling of Int_Connect

The received parameters are used to overwrite the corresponding |SUP parameters (for mapping see 3GPP
TS29.078 [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 regul atory requirements may require the Calling Party Category, Generic Number, Original
Cadlled Party Number and Redirecting Party ID to be ignored or modified.

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

4553 Action of the MSC in procedure CAMEL_CF_MSC_ANSWER

If the MSC received a destination address from the GM SC in the ISUP Answer or Connect message, the MSC relays
the destination address to the gsmSSF in the Int_DP_O_Answer message.

4554 Action of the MSC in procedure CAMEL_CF_ETC

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

Wait_For_Assisting Answer state until it receives an ISUP Answer Message (ANM) or timeout occurs. Thisisto
ensure that a call record is aways generated for every successful establishment of atemporary connection to a gsmSRF,
especialy in the case where the connection is between PLMNSs.

NOTE: Thismeansthat it may not be possible to access an SRF which does not generate an ISUP Answer
Message (ANM).
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Procedure CAMEL_Check_ORLCF_VMSC
'+ Procedure in the VMSC TO check which CSIs ",
have to be included in RCH for Optimal |
| Roueting of Late Forwarded calls*/ |

I No O-CSlor D-CSlis |
presentin VLR, then non-,
CAMEL ORLCF shallbe | -

Notes k 1(2)
1. When CAMEL Capability
handling is not present in O-CSl,

it is assumed to be CAMEL Phase 1.
2. When GMSC Supported
CAMEL Phases was not received
from HLR (in PRN), it is assumed

to be CAMEL Phase 1.

invoked. : prese ?

If the required CAMEL |

No

Phases are not supported " phase
by GMSC, then Forwarding ,
shall be done in the VMSC.

(note 1, 2)

If DP Collected Info |
criteria are fulfilled, then
the DP Collected Info | L
shall be included in RCH. !
Otherwise, DP Collected |
Info shall not be included |

inRCH. ' |'Mark DP Collected_Info for

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

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

'Mark DP Route_Select
|_Failure for inclusion in RCH’
(no criteria is included

in RCH)

k

No

Result := VMSCCF Result := ORLCF

Figure 4.55a: Procedure CAMEL_Check_ORLCF_VMSC (sheet 1)
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Procedure CAMEL_Check_ORLCF_VMSC 2(2)
'+ Procedure in the VMSC TO check which CSIs ",
have to be included in RCH for Optimal |
| Roueting of Late Forwarded calls*/ |

,,,,,,,,,,,,,,,, . No

D-CSl, if available, shall|
beincluded in RCH

‘Mark D-CSi for
nclusion in RCH'

Reult := ORLCF

Figure 4.55b: Procedure CAMEL_Check_ORLCF_VMSC (sheet 2)
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Procedure CAMEL_CF_Dialled_Services 1(2)
iiPirc;cite[J reinthe MSCto T} /* Signals to/from the left are

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

1for forwarded calls |

CAMEL _
SDS_CF_INI]

—

>

Fail Abort

Result?

CAMEL _
NDS_CF_INIT|

Fail/\Abort

Result?

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

-

Figure 4.56: Procedure CAMEL_CF_Dialled_Services (sheet 1)
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Procedure CAMEL_CF_MSC_INIT 1(4)

:/* Procedure in the MSC toT)

| * A
| handle a forwarded call */ | / Signals to/from the left are toffrom

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

No .
Call forwarding or
Call Deflection
Yes
Result=
pass

Int_gsmSS!
Int_Error Invoked < CF Cancelled
Answer Received := .
Release False Int_O_Exception
Result= Int_DP_ Result=
fail _IC?IIected_ cancelled
_Info

DP

_Collected

Figure 4.57a: Procedure CAMEL_CF_MSC_INIT (sheet 1)
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Procedure CAMEL_CF_MSC_INIT

fm——mmm——————— ==
|

/* Procedure in the MSC toT\

'handle a forwarded call */ |
|

DP_

Collected
N10

2(4)

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

Int_Releasé_Call

Release

Result:=
fail

Int_Error

T

Call?

Int_Contin<
Default Call

Handling = Continue

Yes

Int_Connect
CAMEL_ CAMEL_
_Modify_ _Modify_
_CUG_Infa _CUG_Infa

'Modify call 'Modify call
arameters wit parameters with
recei i on' redeived information'

'Destination
address ;=
Called Party
Number'
< \
Result:=
pass

Figure 4.57b: Procedure CAMEL_CF_MSC_INIT (sheet 2)
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Procedure CAMEL_CF_MSC_INIT

3(4)

i/* Procedure in the MSC toT\ﬁ
‘handle a forwarded call */ |

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

P_Collected
Info

Int_Establish”_ Int_Connect’_To
Temporary~, Resource \_
Connection

CAMEL_CF_ETJC CAMEL _CF_CTR

e

No

Yes

Result=
fail

P_Collected
Info

X

Figure 4.57c: Procedure CAMEL_CF_MSC_INIT (sheet 3)
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Procedure CAMEL_CF_MSC_INIT 4(4)
i;*ilgr(i)éeidiu;ei iiniti;ei l(/lisicitiom‘)ﬁ F Signals to/from the left are toffrom
‘handle a forwarded call */ the process MT_GMSC / ICH_MSC,;
Lo signals to/from the right are to/from

P_Collected the gsmSSF; if not otherwise stated. */
Info
Release
Int DP_O_Abandon

Int_continue

Res

ult=
fail

Figure 4.57d: Procedure CAMEL_CF_MSC_INIT (sheet 4)
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Procedure CAMEL_SDS CF_INIT

'+ Procedure in the MSC to perform

| CAMEL handling for a subscribed
| Dialled Service */

1(3)

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

Result=
Pass

g

Allocate Call
Reference Numb

k

’\
Store Original

Int_Invoke

Call Parameters

Wait_for_
smSSF_Invoked

Int_gsmSSF_ CF
Invoked cancelled
Int_DP_ _
Analysed_ Int_O_Excep
DP_ Result:=
Analysed_ Abort
Info

Figure 4.58a: Procedure CAMEL_SDS_CF_INIT (sheet 1)
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Procedure CAMEL_SDS CF_INIT 2(3)

'+ Procedure in the MSC to perform

| CAMEL handling for a subscribed
| Dialled Service */

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

CF
|nt_Conne< cancelled

Int_Release” .
call < Int_Error Int_Cont|n<

CAMEL _
_Modify_
Yes _CUG_Info
No
'Modify call Int DP O
arameters wit Abandon
Result:= Result:= Result:= Result:=
Fall Pass Pass Abort

Figure 4.58b: Procedure CAMEL_SDS_CF_INIT (sheet 2)
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Procedure CAMEL_SDS CF_INIT 3(3)
;[/:*birc;geidlj;ei i?] }Hé I(/Iisicitbipie;fal:rr?[ Y /* Signals to/from the right are to/from
i CAMEL handling for a subscribed | the gsmSSF if not otherwise stated. */
|
|

| Dialled Service */

DP_Analysed_Info
Int_Establish” Int_Connect To_
Temporar Resource

Caonnection

CAMEL_CF_ETC CAMEL_CF_CTIR
\
No Yes
Result:=
fall

P_Analysed
_Info

Figure 4.58c: Procedure CAMEL_SDS_CF_INIT (sheet 3)
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Procedure CAMEL_NDS_CF_INIT 1(3)
;r/; b}c;gea[lrieii;l iﬁe; I\i/lisicitg) 7p7e;fc7Jr7rr; o T; /* Signals to/from the left

i CAMEL handling for a network | are to/from parent process; signals

| Dialled Service for mobile originated calls */, to/from the right are to/from the gsmSSF. */

Result=
Pass

Allocate Call
Reference Number

k
K

Store Original
Call Parameters

Int_Invoke
gsmSSF

Wait_for_
g$mSSF_Invoked

Int_gsmSSF_ CF
Invoked cancelled
Int DP_ _
Analysed_ Int_O_Exception
Infa \L

DP_ Result:=
Analysed_ Abort

Info

Figure 4.59a: Procedure CAMEL_NDS_CF_INIT (sheet 1)
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Procedure CAMEL_NDS_CF_INIT

:
|

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

| Dialled Service for mobile originated calls */,

DP_
Analysed_
n1o

2(3)

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

Call

Int_ReIeas<

Int_Error

CAMEL _
_Modify
Yes _CUG_Info
Result:= Result:=
Fail Pass

CF
Int_Conne< cancelled

Int DP_O_
Abandon

Result:=
Abort

Figure 4.59b: Procedure CAMEL_NDS_CF_INIT (sheet 2)
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Procedure CAMEL_NDS_CF_INIT 3(3)

;r/; b}c;geaijrieiiﬁ j[ﬁe; I\i/lisicita 7p7e;fc7J|:rr; o /* Signals to/from the right are to/from
i CAMEL handling for a network | the gsmSSF if not otherwise stated. */
| Dialled Service for mobile originated calls */,

DP_Analysed_Info
Int_Establish” Int_Connect To_
Temporal Resource

Caonnection

CAMEL_CF_ETC CAMEL_CF_CTR
No Yes
Result:=
fail

P_Analysed
_Info

Figure 4.59c: Procedure CAMEL_NDS_CF_INIT (sheet 3)
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Procedure CAMEL_CF_MSC_ANSWER 1(2)
‘r/’ik lsgoic;aat]rieiir; 'Ehieil\;léatc; F]ér]& Ie; Y /* Signals to/from the left

1a fowarded call */ | are to/from the process

‘ ! MT_GMSC /ICH_MSC;
signals to/from the right
are to/from the terminating
exchange. */

No

|
|
Result=pass - ~to the gsmSSF
Answer Received :=
True
- - - - - - -~ - - - - - - -~
/from the /from the
i 'gsmSSF i 'gSMSSF
| - - - - — - - - —
|
1
|
- 1Int_continue Release Release
Rel CAMEL_OCH_MSC CAMEL_OCH_MSC
elease DISC_1 DISC_2
Release
Yes
Result=:fail Result:=pass Cg _

Release Release

Answer Received =
False

e Result:=
Result:=fail reconnect

Q¥ ®

Figure 4.60a: Procedure CAMEL_CF_MSC_ANSWER (sheet 1)
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Procedure CAMEL_CF_MSC_ANSWER 2(2)
;r/; lsgoic;aat]rieiir; 'Ehieil\;léatc; F]ér]& I& Y /* Signals to/from the left

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

|

7777777777777777777777777 MT_GMSC /ICH_MSC;
signals to/from the right
are to/from the terminating
exchange. */

Int_Error

No Default call handling =

continue call ?

Release Result:=
Pass
Release
Result:=
fail

Figure 4.60b: Process CAMEL_CF_MSC_ANSWER (sheet 2)
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Procedure CAMEL_CF_ETC 1(3)
;r/; E’;oiciegitilr;aiir; {hieil\;l éé\ [* Signals to/from the left are to/from
1to handle a temporary the process MT_GMSC / ICH_MSC;
iconnection */ signals to/from the right are
”””””””””” to/from the gsmSSF;

if not otherwise stated. */
Initial ijof CAMEL_
Address ~ I Assisting_MSC

Send_ACM_|

|
|
S

If_Required

Wait_For_
ssisting_AC

ror SRF

Procedure defined
:in 3GPP TS 23.018

Release

Int DP_O_Di
[*legID*/

Forward_Connection

ct

Int_Discon -
nnection

Forward_

-

Release
1or SRF

Result:=
pass

' To CAMEL _
~ "IAssisting_MSC

False

Int_continue

Release

Result:=
fail

Int_ DP_O_Abandon

J From CAMEL _
Release <--- | Assisting_ MSC
or SRF
Int_ ETC_Failed
Result:=
pass
o
'To CAMEL_

7 Assisting_MSC

1or SRF

Figure 4.61a: Process CAMEL_CF_ETC (sheet 1)
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Procedure CAMEL_CF_ETC 2(3)

r-—--—-~—~>—~>"~"~"=~ "~~~ =~ 7 o
| [

/* Procedure in the MSC R
|
|
|

! [* Signals to/from the left are to/from

1to handle a temporary the process MT_GMSC / ICH_MSC;
iconnection */ signals to/from the right are
”””””””””” to/from the CAMEL_Assisting_MSC or SRF. *

Wait_For_
Assisting_ACM

Address
Complete

Wait_For_
Assisting_

Connect

Answer

No

No

|
Send_Answer|| |/Send_ACM_|| 'Procedure define Send_Network |
F- Progress Connect_If_||7=~"
,,,,,,,,,,,,, Required
\ N 2 J
Int_Temporary

Connection

Temporary_
Connection_

Procedure defined
in 3GPP TS 23.018

Procedure defined
in 3GPP TS 23.018

! || If_Required If_Required /in 3GPP TS 23.0
|
|
|
|
|
|
|
|
|
|
|
|
|

Figure 4.61b: Procedure CAMEL_CF_ETC (sheet 2)
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Procedure CAMEL_CF_ETC 3(3)

r-—-———~—~~"~"“~“"~"“~“"“~"=-°7777 -

;/* Procedure in the MSC R /* Signals to/from the left are to/from
1to handle a temporary | the process MT_GMSC / ICH_MSC;
| connection */ | signals to/from the right are
”””””””””” to/from the gsmSSF;

if not otherwise stated. */

Temporary_Connection_Established
Wait_For_Assisting_Answer

'From CAMEL_ Int_Disconnect_
Release Release < ---- Assisting_MSC Forward_
1or SRF
nswe Int_ TC_ Int. TC_
eceive Released Released
/d/ false
Tre 1 ____ 5
Result:= ToCAMEL_ ' Rel
isti - 1Release
Int_DP_O_ Int DP O pass Assé;t:?g_MSC |
Disconnect Abandon orsRE
[*legID*/
Result:=
pass

Wait_For_Disconnect _
Forward_Connection

Figure 4.61c: Procedure CAMEL_CF_ETC (sheet 3)
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Procedure CAMEL_CF_CTR 1(5)
i?*ilsrio;:écidré }nithéilvisié - T} R /* Signals to/from the left are

to handle a Connect To Resource to/from the process MT_GMSC / ICH_MSC

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

Int_Invoke_\_ !
SRF |

Await_SRF_
_Initialisation
- - - - - - -~ - - - - - - -~
Int_SRF_ i | Int SRF |
Connectio ”*J:ffom SRF Connecte ""J:from SRF

onnect SRF tg
the call

Q

e
Send_ACM_|| |Procedure defined

If_Required :in 3GPP TS 23.018

roughs<
onnectio
required? Yes
No
e
. Send_Network| 'Procedure defined
Int_CTR_Failed Connect_If_|[" "~ |jn 3GPP TS 23.018
required L
Result:=
pass Int_SRF_Connected

Figure 4.62a: Process CAMEL_CF_CTR (sheet 1)
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Procedure CAMEL_CF_CTR 2(5)
i?*ilsrio;:écidré }nithéilvisié - T} R /* Signals to/from the left are

to handle a Connect To Resource to/from the process MT_GMSC / ICH_MSC

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

Relay

| Int_Discon
<~~~ From SRF Forward _

Release

Answer

Int_SRF_Released Received
True
False
Result:= Await_SRF_ Int_DP_O_ Int_DP_O_
pass isconnection Disconnect Abandon
i [* leglD */ [*leglD */
———
mmm— o
Int SRF_ ~ ! Wait_For_DisconnecDP_O_Abando
Release Released J‘From SRF Fo&vard_Conne;ior% _DFC >7
Answe .
Int_SRF_Released Int_continue
True
False
Int DP_O_ Int DP_O_ Result:= Wait_For_Disconnect_
Disconnect Abandon pass Forward_Connection
[* leglD */ [*leglD */
Result:= P_O_Abando
pass _Fall
Int_continue
Result:=
fail

%

Figure 4.62b: Procedure CAMEL_CF_CTR (sheet 2)
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Procedure CAMEL_CF_CTR

| A\
1to handle a Connect To Resource
| operation */ |

3(5)

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

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

Announcement

User_|

CAP_Play|
Announcement

CAP_Prompt_
And_Collect_
Uq\cfr_lnfnrmation

CAP_Spe

CAP_Specialized_
Ressource_|

Cialized_
Ressource_Report

port

CAP_Pron
And_Colle

Relay

Figure 4.62c: Procedure CAMEL_CF_CTR (sheet 3)
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Procedure CAMEL_CF_CTR
'/ Procedure inthe MSC_~ 1°

to handle a Connect To Resource

| operation */ |

Await_SRF_Initialisation

Answe

True

Int_DP_QO_Disconnect
[*legID*/

Await_SRF_
isconnection

4(5)

/* Signals to/from the left are

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

the gsmSSF if not otherwise stated. */

eceive

o
|

|nt_Discon§z\_SRF --4To SRF
|

False

Int._ DP_O_Abandon

Int_continue

mmm e
|
Int_Discon%«_SRF -~ To SRF
|
Await_SRF_
isconnection

Figure 4.62d: Procedure CAMEL_CF_CTR (sheet 4)
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Procedure CAMEL_CF_CTR

| A\
1to handle a Connect To Resource
| operation */ |

Wait_For_Disconnect_
Forward_Connection

Int_Disconp
Forward_

éct_
@nnection

Await_ SRF_
isconnection

Int_ SRF_
Released

<~~~ From SRF

Result:=
pass

Await_SRF_
isconnection

5(5)

/* Signals to/from the left are

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

the gsmSSF if not otherwise stated. */

False

Await_SRF_
isconnection

Int SRF_ ~ |
Released - From SRF

Result:=
fail

Figure 4.62e: Procedure CAMEL_CF_CTR (sheet 5)
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4.5.6 Handling of mobile calls in the gsmSSF
Handling of mobile callsin the gsmSSF may involve the following process and procedures:

- gSmSSF;

- Check_Criteria;

- Connect_To_Resource;

- Handle AC;

- Handle ACR;

- Handle CIR;

- Handle CIR leg;

- Complete FCI_record;

- Complete al_FCI_records;

- Handle_SCI;

- Handle O _Answer;

- Handle T_Answer.

The detailed error handling for the process gsmSSF and the associated proceduresis specified in 3GPP TS 29.078 ([5]).

456.1 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.

E?E, AC(Tcpl) - gsmSSF/MSC MSC/TE
I | 1 : | I
| | |
b ETC/CTR N ! b
b > L | ANSWER Lo
! ‘ : sw DS |
|
: I I ! : I
| : : : I I
| [ | Tepl| | | |
| | | [
I | | ! I !
b ACR 1 ; b
| < ‘ ‘ | |
Delta ! ‘
| ; AC(Tcp2) }w l ! | |
I | | ! I
L ACR \TCPZ'DE"al B RELEASE L
I 1 h o
b RRBCSM N ! b
o CONNECT g | o
L > ‘ o
| | | | |
L AC(Tcp3) N ! SET UP )} |
I | | ! : !
|
L | < ALERT o
|
C | Tsw l ANSWER Lo
| ’( | |
‘ | | | [
I : ! : I I
[ | | Tep3| | : :
| | |
[ ACR | | RELEASE L
: < i < I !
b ERBCSM ! | o
L™ [ [E——

Figure 4.63: Information flow for call control duration
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45.6.2 Behaviour of the gsmSSF in the process gsmSSF

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

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

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

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

45.6.2.3 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 |east 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.

45.6.2.4 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.

45.6.3 Procedure Handle SCI
The following terminology has been used for e-parameters:
- Applicableandinuse. The set of e-parametersis currently applicable and the set has been sent to the MS.

- Applicable but waiting. The set of e-parametersis currently applicable but the set has not yet been sent to the
MS.

- Applicable but not in use. The set of e-parametersis currently applicable but it is not sent to the M S, e.g. because
the Advice of Charge supplementary serviceis not subscribed.

- Stored. The set of e-parametersis not yet applicable. The stored set of e-parameters becomes applicable when a
tariff switch occurs.

1) Precondition: before an answer event is detected and no Tsw running at DP Collected_Info or
Terminating_Attempt_Authorised:

- 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 1% to the MSC/start Tsw/store 2.

2) Precondition: before an answer event is detected and Tsw running and no e-parameters at DP Collected Info or
Terminating_Attempt_Authorised:

- if 1 set of e-parameters received --> error, no e-parameters stored;

- if 2 sets e-parameters received --> send 1st to the M SC/store 2™
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- 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 at DP Collected Info
or Terminating_Attempt_Authorised:

- if 1 set of e-parametersreceived --> error;
- if 2 sets e-parametersreceived --> error;
- if 1 set of e-parameters and Tariff Switch received --> error;
- if 2 sets of e-parameters and Tariff Switch received --> error.
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-parametersreceived --> error;
- if 1 set of e-parameters and Tariff Switch received --> start Tsw/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-parameters received --> store e-parameters,
- if 2 sets e-parametersreceived --> 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-parametersreceived --> error;
- if 2 sets e-parametersreceived --> error;
- if 1 set of e-parameters and Tariff Switch received --> error;
- if 2 sets of e-parameters and Tariff Switch received --> error.
7) Precondition: call processing is suspended at DP Analysed_Information:
- if 1 set of e-parameters received --> send to the MSC;
- if 2 setse-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 to the MSC/start Tswi/store 2.

NOTE 1: The MSC shall store the received e-parameters to be sent subsequently to the MS. The MSC shall send
these e parameters to the MS in a Connect message or in a Facility message.

NOTE 2: Dialed service gsmSCF can only give e-parameter(s)/Tsw when it is not given previously by Subscriber
Service gsmSCF. After Dialled service gsmSCF gives e-parameter(s)/Tsw, Subscriber Service gsmSCF
shall not give further on-line charging instructions (i.e. Send Charging Information and Apply Charging).

For D-CSl, thisis ensured by service subscription restriction by a home network operator. For N-CSl, this
is ensured by aroaming agreement between home network operator and visited network operator or is
only applicable within a home network.
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NOTE 3: When a CSE relationship is closed then the stored e-parameters given by that dialogue are discarded. Any
Tariff Switch timer (Tsw) is aso stopped when the CSE relationship is closed. If the CSE has given any
e-parameters which are not stored but which are applicable (regardless of whether they are applicable and
in use, applicable but waiting, or applicable but not in use) when the CSE relationship is closed, those e-
parameters are also valid after the CSE relationship is closed. If any subsequent CAP dialogues give e-

parameters those new e-parameters shall overwrite the applicable e-parameters given by the preceding
CAP dialogues.

45.6.4 Process gsmSSF and procedures

The call gap operation can only be received for an opened transaction between the gsmSSF and the gsmSCF.
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Process gsmSSF 1(33)
' Invocation of gsmSSF in MO, ",

MT, VT or CF call case. */ |
|

[* Timers used in the gsmSSF process: k

Tssf:  Application timer in the ssf.
Tcp:  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.
Tw: Warning timer.

At the expiration of this timer, a warning tone shall be played to the calling party.
DELTA: time, measured in the gsmSSF, elapsed between the time an
ApplyChargingReport operation is send to the gsmSCF and an

ApplyCharging operation is received from the gsmSCF.

Tced:  Control of call duration timer.
This timer supervises if after sending of ACR a new AC is received.
Tccd has a value range of 1 to 20 seconds.

Ranges for the default values for Tssf.

- non user interaction Tssf timer value: 1 second to 20 seconds
- user interaction Tssf timer value: 1 minute to 30 minutes
*/

[* TASK definition:

The sending of an Application_Begin signal opens a new relationship to the gsmSCF.

The sending of an Application_End or Abort signal terminates the relationship to the gsmSCF.
*/

/* Decision box definitions (1) k

‘armed TDPs for this CSI?'
It is questioned whether or not the ongoing call can encounter further TDPs which are
indicated in the current CSI.

‘Call to be released?"

It is questioned whether or not the ongoing call will be released imediately after gsmSSF
has responded; that is the ongoing call will not send any signals furtheron to the gsmSSF.
NOTE: In this case the gsmSSF shall also go to idle.

*/

/* Decision box definitions (2)
Thefollowing decisions are used by procedures in CCF,

'gsmSSF invoked?'
Is the gsmSSF process in any state other than Idle?

*/

Figure 4.64a: Process gsmSSF (sheet 1)
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Process gsmSSF

' Invocation of gsmSSF in MO
MT, VT or CF call case. */ |
|

I )
I "
A

()

J The received CSI states
1whether DP Collected_Info
1or DP Analysed_Information

ror DP Route_Select_Failure

2(33)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

.
|
1
|
: :OI’ DP T_Busy Start_State
i jor DP T_No_Answer
| ‘or DP Terminating_Attempt_ dle
| 1 Authorised shall be armed
as b —
| Idle
|
|
\ m \ \ \
Int_Invoke Int_Invoke Int_Invoke Int_Invoke Int_Invoke
gsmSSF gsmSSF gsmSSF gsmSSF gsmSSF
(Q-CSl) (I-csi (VT-CSI) (D-CSI) (N-CSI)
\ Iz 2 % |
N |
|
|
ArmDP |- |
Int_O_Exception, Int_DP_O_Answer,
Int_T_Exception Int_DP_T_Answer,
Int_DP_O_Abandon,
Int_gsmSSF Int_DP_T_Abandon,
Invoked Int_DP_Route_Select_Failure,
Int_Continue Int._ DP_O_No_Answer,
Int_DP_T_No_Answer,
: Int_DP_O_Busy
Wait_For_ L DF_O_ )

-

Int_DP_QO_Disconnect,
Int_ DP_T_Disconnect,
Int_DP_Analysed_Info

Figure 4.64b: Process gsmSSF (sheet 2)
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Process gsmSSF : 3(33)
/* Signals to/from the left are to/from the MSC;
F i Tt e ealE i M signals to/from the right are
1/* Invocation of gsmSSF in MO,
'MT, VT or CF call case. */ i tofirom the gsmSCF. */
L
Int_DP_O_Abandon,
Int_DP_Route_Select_Failure, :EE_BE_-I(;_AD?::c?r?nnéct
Int_DP_T_Busy, _DF_U_Ui )
Int_DP_T_No_Answer :Ri—gg—g—aﬁg&g‘ea’
Wait_For_ Int_T_EXxception, Int DP T Answer '
_Request Int_O_Exception W Int_DP_G_Busy '
| ‘ [ ‘ ‘ Int_DP_O_No_Answer
Int DP_ Int_ DP_ J
_Terminating_ _Collected
_Information \
Int_ DP_
. . _Analysed_
Dheck_Criteria|  @heck_Criterid | Infarmatioh

Unsuccessfu Collected_Infg ]
Idle

Check_Criteria|
[lAnalysed_Infg

Int_Contin Int_Contin

Check_Gap _|
Idle _Criteria
Check_Gap_| Wait_For_ dle No
_Criteria _Request
esult= No Default Call Handling =
ass? Continue Call?
Yes
No
Yes
. Apply Gap
Int_Contlnue treatment
if present
1 Gap treatment depends on
the info received in the
Int_ReleaseCall |Call Gap message (i.e.
tone/announce, cause, etc.)

Wait_For_ idl
_Request e

Figure 4.64c: Process gsmSSF (sheet 3)

ETSI



3GPP TS 23.078 version 4.8.0 Release 4 181 ETSI TS 123 078 V4.8.0 (2003-03)

Process gsmSSF 4(33)
j*ilril\;c;c:s\tiic;ni 6figisimiSiS;I£ |7r17|\ﬁ(7)?\ﬁ /* Signals to/from the left are to/from the MSC;
MT, VT or CF call case. */ | signals to/from the right are

|

to/from the gsmSCF. */

'Set Tssf to default 'Set Tssf to default
non user interaction

non user interaction
Tssf timer interval Tssf timer interval
and restart Tssf' and restart Tssf'

Application_

Application_
Begin

Begin
‘Set Control ‘Set Control
Relationship’ Relationship’
CAP_InitialD

CAP_InitialDP

ACR sent:=false

AC pending:=false

Outstanding requests = 1

Oustanding Call Information Report = 0

Waiting_for_
Instructions
ar D

Waiting_for_
_Instructions

Figure 4.64d: Process gsmSSF (sheet 4)
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Process gsmSSF
/* Invocation of gsmSSF in MO,

'MT, VT or CF call case. */ | »
| | Waiting_for_

_Instructions

5(33)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

CAP_Apply”
Charging

Handle_AC
No
Yes
Set Tssf to Set Tssf to
CAP_Reset_Timer CAP_Reset_Time
time interval an time interval an
restant Tssf restart Tssf

Waiting_For__
_Instructions

Not Waiting for first response after IDP
OR
first reset Timer in this dialogue ?

Abort

Int_Error

Complete_all|
FCI_records

Wait_For_ dl
_Request €

Figure 4.64e: Process gsmSSF (sheet 5)
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Process gsmSSF . 6(33)
77777777777777777777 I* Signals to/from the left are to/from the MSC;

'/ Invocation of gsmSSF in MOI\ Waiting_for_ tS(I)?fr:g:f] tt?]/;‘rognn:g%'r;gh:/are
IMT, VT or CF call case. */ i | _Instructions g :
L |
CAP_Contiptie
CAP_Conregct
DP_O_No_answer of leg2
DP_T_No_answer of leg2
DP_O_Busy of leg2 Stop Tssf Stop Tssf Stop Tssf
DP_T_Busy of leg2
DP_Route_Select_Failure ofbg?—‘
DP_O_Disconnect of leg2 )
DP_T_Disconnect of leg2 DP_O_Disconnect of legl Leg
agewas DP_T_Disconnect of legl No
eived du
DP g ID
Complete_ ELSE Complete_ Int_Continue_ )
FCI_record FCI_record _With_ Int_Continpie
(leg?2) (leg1) Argument
il [
Handle_CIR |
leg(leg?)
v ]
DP_O_No_answer of leg2
Handle_CIR | DP_T_No_answer of leg2
leg(legl) DP_O_Busy of leg2
‘ DP_T_Busy of leg2
DP_Route_Select_Failure of leg2
DP_O_Disconnect of leg2
DP_T_Disconnect of leg2
No
Current DP is . Complete_
O_Disconnect or Int_Continue FCI_record
T_Disconnect? | (|Pg7\
Outstanding_ Application_
_Requests := End
Qutstanding_
_Requests -1
Outstanding_ Complete_all |
| Requests :=0 No| [|FCI_records
No
Yes Int_Continuie
Set Tssf to las -
used time interval
nd restart Tssf
a 'Set Monitor
Waiting_For Relationship'
_Instructions
Monitoring
Wait_For_ il
_Request e

Figure 4.64f: Process gsmSSF (sheet 6)
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Process gsmSSF

7(33)

:/* Invocation of gsmSSF in MOI\ﬁ

'MT, VT or CF call case. */ |
|

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

Waiting_for_

_Instructions

Set Tssf to last
sed time interv,
and restart Tss

Yes
Error Arm EDP
Unexpected and/or
disarm EDP

Depending on the Monitoring
| parameter received for the
lindicated detection point.

! For DP O/T Disconnect a DP
1is only disarmed for the leg
1for which the event was

al
|
|
|
|

i
|

Waiting_For__
_Instructions

Int T_Exc
Call

CAP_
_Release

eption,

Int_O_Exception

CAP_Apply™
Charging_R

|
|
| |CAP_Apply™
Charging_Report
Handle_CIR
Handle_CIR
Complete_all|
FCI_records
Complete_all |
FCI_records
Abort
Application_
End
Int_Release Call
Stop Tssf

Figure 4.64g: Process gsmSSF (sheet 7)
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Process gsmSSF

/* Invocation of gsmSSF in MOI\ﬁ

'MT, VT or CF call case. */
|

No

——

8(33)

Waiting_For_|
_Instructions

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

CAP_Establish

CAP_Canegel_(All)

Disarm all
EDPs

Cancel all
reports

Int_Tempa
Connection_

Start Tcp

s>

Yes

Start Tw

Set Tssf to use
interaction timer

—

alue and resta

Connection

~ailed

Error ETC faijed

Set Tssf to last
used time interval
nd restart TsS

Waiting_For__
Instructions

Figure 4.64h: Process gsmSSF (sheet 8)
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Process gsmSSF 9(33)
ﬁ*ilril\;oicétiic;r; 6figisimiSiS;I£ |7r17|\ﬁ(7)?\ﬁ Waiting_for /* Signals to/from the left are to/from the MSC;

MT, VT or CF call case. */ | ~tions signals to/from the right are
) Instructions g g
L. ‘ .- to/from the gsmSCEF. */
CAP_ConpéctTo
Resource

Stop Tssf

Connect_To |
Resource

Start Tcp

>

No Yes

Start Tw

—)

Set Tssf to user
interaction timer
value and resta

—

W aiting_For
_End_Of_

e nlera 0

fail

Set Tssf to last
sed time interval
and restart Tssf

c

Return app
error to the

Waiting_For_
Instructions

Figure 4.64i: Process gsmSSF (sheet 9)
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Process gsmSSF 10(33)
W*ilr;\;oic:atiic;ni 6{9,5;“,5,5,':, |7nil\ﬁ(7)ww\ Y [* Signals to/from the right are
'MT, VT or CF call case. */ | to/from the gsmSCF. */

| |

Monitoring

| In state 'Monitoring', only
~ 7 requests to disarm DPs or to
1 sent notifications are allowed

-
|

Error: Unexpected Arm DP
Data Value _and/or
disarm DP

o Complete_all

Application_End

Wait_For_ Il
_Request €

Figure 4.64j: Process gsmSSF (sheet 10)
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Process gsmSSF 11(33)
i ;*7Ir;\;07c:31t7ic;n7 6{9,5;“,5,5,':, |7nil\ﬁ(7)ww\ Y Waiting_for_Instructions,
'MT, VT or CF call case. */ | Monitoring ,
e Waiting_for_End_Of_Temporary_Connection,
Waiting_for_End_Of_User_Interaction,
Await_Temporary_Connection_Establishment
[ \ \ |
Int DP_O| Int DP_T | Int DP O Int DP T /* Signals to/from the left are
_Disconnect _Disconnect Abandon Abandon | to/from the MSC;
I* |$g|D * I* 53ng */ = % - | signals to/from the right are
to/from the gsmSCF. */
DP
No
Yes
YePerform implicit Perform implicit
disarming of DRs disarming of DPs
Handle_ACR/|- - -~
| Perform implicit ‘
‘ : disarming of DRs
| ro Handle_ACR Stop Tssf
Handle_CIR bim oo !
i, CallActive := | ‘
|
| FALSE " |Handle_cIR o Cont
| leg (legID) nt_t-ontinue
Stop Tssf |
|
|
; CAP_Event\
| _Report_ BCSM  ~ Handle_ACR
Int_Continbe ~ -—-------- o (Interrypte }
CallActive := ‘L}<””””””””J ‘
FALSE |
ffffffffff ‘ Handle_CIR
:Omp|ete all Set Tssf to default
ECI records|| non user interactjon ‘
— imer value an
restarnt Tssf Complete_all |
Application > FCI_records
End Outstanding_
_Requests = L
Outstanding_ Application_
_Requests + 1 End

W aiting_for_
Instructions

Figure 4.64k: Process gsmSSF (sheet 11)
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Process gsmSSF 12(33)
wr/; ]nivaéaitiio;l E)% és:ngéélg iinil\;l(i)}ﬁ /* Signals to/from the left are to/from the MSC;

IMT, VT or CF call case. */ | signals to/from the right are
L] to/from the gsmSCF. */

S
CAP_Discorinect_ CAP_Apply” CAP_Reset” A
ForwardCo%gection Int_TC_Released|cp5qing “Timer Tssf expir ~Internal
L
Set Tssf to
Handle_AC || CAP_Reset_Timer |Abort
Handle ACR||----- > ---Handle_ACR J;;r;;«jtn_/?l ;:(n d
ss

Int_Disconnect_
Forward_Connection

TC_Release_!
Pending

Int_TC_Re

Int_Disconnect_

|

|

|

l

|

(F‘?amrlggt% | Wiaiting_for_Endgl_

! _|Of_Temporary_
| X

|

|

|

|

|

Set Tssf to last
sed time interval ‘ T
and restart Tss L (F:a”ACtlve =
|
|

c

leased

Int_Error

Waiting_For__
_Instructions

Complete_all|
FCI _record

Wait_For_ Il
_Request €

Figure 4.641: Process gsmSSF (sheet 12)
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Process gsmSSF 13(33)
W*ilr;\;oi(:;ltiic;nic;figis;nisisilg iinil\ﬁ(i)I\ﬁ [* Signals to/from the left are to/from the MSC,;

IMT, VT or CF call case. */ | signals to/from the right are
L] to/from the gsmSCF. */

Waiting_for_End_Of_Temporary_Connection,
Waiting_for_End_Of_User_Interaction

|
oo - Internal r = Internal
| |
| L L
| |
R | | | :
| | |
Tw expired - - - - Internal r---|Tsw expire< =4Tcp expire< -1 Tccd expired
|
L |
l
777777777 o
Int_Apply_| Ll
Warning_Tdne Internal :L Release?
N
|
: e | No .
HThis provokes the MSC ! B
1to play a tone to the party Handle_ACR/- - - T
| for whom the BCSM is operating : |
””””””””””” | b Int_Disconnect_
Set Tssf to last | ! Forward_Connections
used time interval |
and restart Tssf : |
| |
; | ||Handle_CIR
tore! | !
Sparamet Start Tced o
Yes 1 !
No | " (Complete_all |
Set stored ! || FCl_record
. e parameters | 1
| as applicable | b
| ! |
1 1 Int_Release
! Send_e_ Lo
y FTTTT Parameters i |
o 12 o
! | N : |
b ! | Stop Tssf
! Store curent !
o value of Tcp b
Lo Loy
o . ! |Application_
: | : . |End
| |
- o
: s e 1 : !
b J\This provokes the MSC CallActive := | !
! ito send e parameters to TRUE | ;
. thecalingpaty e L
! |
\ - --------"-—- S S-- - - - - - - - - - - - - - - ----=-=-- a
' 'No stored _ CallActive := FALSE; R
1e-parameters exist ‘CallReleasedAtTcpExpiry' present;

|after this settng T

Figure 4.64m: Process gsmSSF (sheet 13)
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Process gsmSSF 14(33)
‘7*7Ir71\;c;c:';1t7|c;ni 6figisimiSiS;I£ |7ni|VI7(7) N /* Signals to/from the left are to/from the MSC;

‘MT VT or CF call case. */ | signals to/from the right are
,,,,,,,,,,,,,,,,,,,,,,, ‘ to/from the gsmSCF. */

Internal - -GC-----mm K m e |
|
,,,,,,,,,, |
|
l
|
Tw expired - — - i i - 1Tccd expiréd
Int_Apply |
o Warning_]
|
l
| Set stored
| " e parameters
! | i No
w l
|
| | CAP_
| | " |Apply_Chargi ]
! |
! | | |
| |
| | | | Handle_CIR
! | ! |Complete_all | :
| a
' No stored B || FClrecord || | ‘
| e-parameters exist, : | L \ I
' after this setting | | romplete_all J
e ‘ ' |Application ™. FCl_record
! Handle_ACR End - ‘
l l
|
: ! Int_Release
| I Send_e_ |
: i Parameters |
| ! |
| — |
|
| ! Store curent [
| | value of Tcp Start Teed |
| ! |
| i + ‘ | Application_
: : : End
| |
| ! |
|
o |
! lro---------------— oo 4 ! Idle
! | J‘ThIS provokes the MSC CallActive := ' |
! 1to send e parameters to TRUE P !
1 ithe calling or called party - _____ ! |
R S utiogat Rotiotiubdudb a4
| L s |
| I This provokes the MSC CallActive := FALSE; I3
“to play a tone to the party 'CallReleasedAtT cpExpiry' present:

ifor whom the BCSM is operatng - - - _________ " _____

Figure 4.64n: Process gsmSSF (sheet 14)
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Process gsmSSF

* Invocation of gsmSSF in MO
IMT, VT or CF call case. */

15(33)

I\ /* Signals to/from the left are to/from the MSC;
l . .

signals to/from the right are

to/from the gsmSCF. */

Wiaiting_for_End_
_Of_Use_r_

CAP_Apply” CAP_Disconhect_\ |nt SRF_ CAP_Reset’
Charging ForwardCaéanection

_Released

CAP_Play CAP_Prompt & \cAP_Cancel_
_Timer _Announcement |_Collect_User_ | (jnyoke |
| _Information ‘
r-—-———-——-=—77 r-—-——-——-=—77
777777 | 'CallActive := Relay the operatio
Handle_AC|| |Handle_ACR - |Handle_ACR -~ EALSE o the SRF> A‘Dro SRF
L L
S J
Int Disconnect Set Tssf to Set Tssf to las
Forward Connection CAP_Reset_Timer used time interval
- time_interval and and restart Tss
restark¥ssf ]
Set Tssf to last Set Tssf to defaultS
u

sed time intervahon user interactiomo
and restart Tssf

me interval and t
Waiting_For_End_
Of_User_

et Tssf to default
N user interaction
me interval an

restart Tssf

Waiting_For_\| Waiting_for_Eng_
_Instructions _Of User_

restart Tssf

Figure 4.640: Process gsmSSF (sheet 15)
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Process gsmSSF 16(33)
:7/*7 I;1\;07(:21t7i07n7c;f7ggni1éélE Inil\;lé,ww\ﬁ * Signals to/from the left are to/from

IMT, VT or CF call case. */ the process Generic_SRF;
7777777777777777777777 |

— signals to/from the right are
Wiaiting_for_End_ to/from the gsmSCF unless
_Of User_ otherwise stated. */

777777777 al o T T - -0
CAP_Cancelled\ CAP_Cancel_ ! CAP_Prompt_& w CAP_
error Failed efror F'OMSRF  =---5 cColiect_User From SRF - --->gpecialised_
- - - o1 _Information_ _ _ _ ___ __ _1 Resource |
‘ N —Re&sult Report

Relay the operation/ |
resuit/error to’the Internal F
gsmSCFE o ___1

Wiaiting_for_End_
_Of_User_

Int_Disconnect_
Forward_Connection

SRF_Release

Pending

Int_SRF_Released

Int_Error

Complete_all ]|
FCI_record

Wait_For_ Idl
_Request e

Figure 4.64p: Process gsmSSF (sheet 16)
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Process gsmSSF 17(33)
:7*7Ir71\;c;c:';1t7ic;r17 6figisimiSiS;I£ HM(ST\ /* Signals to/from the left are to/from the MSC;
| A
MT, VT or CF call case. */ | signals to/from the right are
L _____ : Monitoring to/from the gsmSCF */
Int_DP_O| Answer Int_ DP_T |Answer
CAP_Canegel_(All)
Handle_O Handle T
Disarm all Answer Answer
EDPs \
Cancel all
reports
Perform implicit
disarming of DPs.
,,,,,,,,,, e
For DP O/T Disconnect the DP _ AN
is only disarmed for the leg Vo Disarm this DP. _Report_BC3SM
for which the event was -~ Perform implicit (Interrupte
receved. ;| disarming of DPs.
1 il Disarm this DP|.
No CooT o “Perform implicit
disarming of DPs.
L Any remaining armed
EDPs or .
Yes outstanding report? %‘gg&%@?s'ng—]
Application .
- Int_Continue
End - Set Tssf to default
non user interaction
Tsstti €
Complete_all_| o
FCI_record Monitoring
_Instructions,
Int_Continue
Wait_For_ Idl
_Request e

Figure 4.64q: Process gsmSSF (sheet 17)
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Process gsmSSF 18(33)
' Invocation of gsmSSF in MO, ",
MT, VT or CF call case. */ |
|

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

to/from the gsmSCF. */

Monitoring

Int._ DP_O_No_Answer,
Int_DP_T_No_Answer,
Int_DP_O_Busy,
Int_DP_T_Busy,
Int_DP_Route_Select_Failure

EDP_R
Not armed for LegID
Handle_ACRF------- K Handle_ACR
|
| ———————— =
| . 'CallActive :=
'FALSE
Stop Delta e Stop Delta
Perform implicit
disarming of DPs.
N Yes
Handle_CIR_| Handle_CIR_|
Handle_CIR leg (leg2) leg (leg?2)
Any remaining armed CAP_Event\
EDPs or _Report_BC3M
No outstanding report? (Interrupte
Complete_all || Yes
| FCI_records Complete_ Disarm this DP)|
| FCI_record ©~ = Perform implicit
(leg2) disarming of DPs.

Application_
End

Outstanding_
1 Requests := 1

|

|

|

|

|

Int_Contin !

|
‘ |

|

|

|

|

|

|

|

|

|

|

|

Int_Contin

n

et Tssf to default
non user interaction
Tssf timer value and
restart Tssf

Monitoring

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

For DP O/T Disconnect the DP!
is only disarmed for the leg |
for which the event was |
received. !

Waiting_For__

_Instructions

Figure 4.64r. Process gsmSSF (sheet 18)
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Process gsmSSF 19(33)
‘7*7Ir71\;c;c:';1t7|c;ni 6figisimiSiS;I£ |7ni|VI7(7) N /* Signals to/from the left are to/from the MSC;

‘MT VT or CF call case. */ | signals to/from the right are
,,,,,,,,,,,,,,,,,,,,,,, ‘ to/from the gsmSCEF. */

Monitoring

[ Handllng of CAP_Release_Call
~is only specified in a control
| i relationship.
wThe gsmSCF shall not send a

|CAP_Release_Callin a
1 monitor relationship Handle AC
Int_O_Exception, Monitori
CAP_ Int_T_Exception onitoring

Apply Charg

|
|
|
False |
Handle_CIR i
,,,,,,,,, S5
CallActive := | ! /EAP| Chard
arg
Complete_all | Epil‘i% o pp v
FCI_records
False

Handle_CIR
Application_
End ‘
Complete_all_|
FCI_records
Int_Release_Call ‘
Abort

-

Figure 4.64s: Process gsmSSF (sheet 19)
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Process gsmSSF 20(33)
ﬁ*ilril\;oicétiic;r; 6figisimiSiS;I£ |7r17|\ﬁ(7)?\ﬁ /* Signals to/from the right are
MT, VT or CF call case. */ | to/from the gsmSCF. */

| |

Waiting_For_Instructions,
Waiting_For_End_Of_Temporary_Connection,
Waiting_For_End_Of_User_Interaction,

Waiting_For_Instructions_For_DS,
Waiting_For_End_Of_Temporary_Connection_For_DS,
Waiting_For_End_Of_User_Interaction_For_DS.

CAP_
Furnish_Charging_

Set Tssf to last
used time interval
and restart Tss!

Non-completed CAMEL
logical call record
exists for this legID?

Crepte CAMEL logical

Fo r? call record
"Append!
Not present,
"Overwrite"
Append free format Overwrite all CAMEL Write FCI data
fata to existing logical call record in CAMEL logical
lagical (‘?II record data with this FCl data call r?(‘ord

)

Figure 4.64t: Process gsmSSF (sheet 20)
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Process gsmSSF 21(33)

/* Invocation of gsmSSF in MOI\ﬁ

|
| MT, VT or CF call case. */ | /* Signals to/from the right are%

to/from the gsmSCF. */
Monitoring

arging_

Non-completed CAMEL
logical call record
exists for this legID?

No

Crepte CAMEL logical
cI? call record

ppend"”

Not present,

"Overwrite"
Overwrite all CAMEL Write FCI data
logical call recond in CAMEL logical

data with this FCl data call r?cord

Monitoring

Figure 4.64u: Process gsmSSF (sheet 21)
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Process gsmSSF 22(33)

‘/* Invocation of gsmSSF in MOI\ﬁ
*
| MT, VT or CF call case. */ ! I* Signals to/from the right are%

”””””””””””” to/from the gsmSCF. */

Waiting_For_Instructions,
Waiting_For_Instructions_for_DS,
Waiting_For_End_Of_User_Interaction,
Waiting_For_End_Of_Temporary_Connection

CAP_Sen
Charging_

Set Tssf to last
used time interval
and restart Tss!

Handle_SClI|r - - See section 4.5.6.3

Charging_Information

Handle_SClI|| - - See section 4.5.6.3

Figure 4.64v: Process gsmSSF (sheet 22)
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Process gsmSSF 23(33)
ﬁ*ilril\;c;cétiic;r; 6figisimiSiS;I£ |7r17|\ﬁ(7)?\ﬁ /* Signals to/from the right are
MT, VT or CF call case. */ | to/from the gsmSCF. */

| |

Set Tssf to last
used time interval
and restart Tss!

store request

Oustanding Call Information Report:=
Oustanding Call Information Report +1

Waiting_For_Instructions

Figure 4.64w: Process gsmSSF (sheet 23)
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Process gsmSSF 24(33)
ﬁ*ilril\;c;cétiic;r; 6figisimiSiS;I£ |7r17|\ﬁ(7)?\ﬁ /* Signals to/from the left are

MT, VT or CF call case. */ | to/from the MSC. */

| |

Monitoring

Int_DP_Analysed_
_Information

Int_Continue

Monitoring

Figure 4.64x: Process gsmSSF (sheet 24)
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Process gsmSSF 25(33)
ﬁ*ilril\;c;cétiic;r; 6figisimiSiS;I£ |7r17|\ﬁ(7)?\ﬁ [* Signals to/from the left are to/from the MSC;

MT, VT or CF call case. */ | signals to/from the right are
L. ‘ to/from the gsmSCEF. */

Waiting_for_
Instructions

CAP_
CAP_Conz@e CAP_ConVét _ReleaseCall

Stop Tssf Stop Tssf Stop Tssf Stop Tssf

Int_Contin
_With_

ue
- Int_Continue Int_Connect Int_Release Call

Application_
End

Complete_all]|
FCI_Records

Figure 4.64y: Process gsmSSF (sheet 25)
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Process gsmSSF

‘/* Invocation of gsmSSF in MOI\ﬁ /* Signals to/from the left are to/from the MSC;
MT, VT or CF call case. */ | signals to/from the right are
|

to/from the gsmSCF. */

26(33)

Waiting_for_
Instructions
or D

Internal | |Timer expir Int. DP_O|
: Tssf Abandon
Abort Stop Tssf
Complete_all |
Int_Error FCI_records
Complete_all|| |Application_
FCI_records End

L L

s

Figure 4.64z: Process gsmSSF (sheet 26)
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Process gsmSSF
/¥ Invocation of gsmSSF in MO
MT, VT or CF call case. */
|

aiting_For_)
Instructions

Await_Temporaty
Connection_
E i a

27(33)

[* Signals to/from the left are to/from the MSC,;
signals to/from the right are
to/from the gsmSCF. */

Int_Tempao
Connection_
Establishe

Set Tssf to use
interaction time|
value and restal

—

Connection_For_DS

Int_ ETC_Failed

Error ETC failed

Set Tssf to last
sed time interval
nd restart Tssf

Waiting_For_
Instructions_For_DS

c

Figure 4.64aa: Process gsmSSF (sheet 27)
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Process gsmSSF 28(33)
ﬁ*ilril\;c;cétiic;r; 6figisimiSiS;I£ |7r17|\ﬁ(7)?\ﬁ [* Signals to/from the left are to/from the MSC;
MT, VT or CF call case. */ | signals to/from the right are
L. ‘ to/from the gsmSCF. */

CAP_Discornect_ | A
ForwardConnection Int_TC_Released Tssf expir J: Internal
Int_Disconnect_ Set Tssf to
Forward_ CAP_Reset_Timer
Caonnectio time interval an
restart Tssf
Set Tssf to last Int_Disconnect
used time interval Forward_Connection
and restart Tss

TC_Release |

Ins Pending_DS

o
=
=
-
N
o
=

tructions_For/DS

Int_TC_Released

Int_Error

Complete_all ]|
FCI_record

Figure 4.64bb: Process gsmSSF (sheet 28)
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Process gsmSSF

'/* Invocation of gsmSSF in MO, ",
MT, VT or CF call case. */ |
|

Waiting_for_
tructions_For/ DS

29(33)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

Resource

Stop Tssf

Connect_To_|

Resource
fail
result
pass
Set Tssf to last Set Tssf to use
used time interval interaction timer
nd restart Tssf value and restart

Ins

DS

CAP_Reset_Timer

No
Yes

Set Tssf to
CAP_Reset_Tim
time interval an
restant Tssf

Waiting_For_
_Instructions_For/ DS

)

Not Waiting for first response after IDP

OR
first reset Timer in this dialogue ?

Figure 4.64cc: Process gsmSSF (sheet 29)
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Process gsmSSF

s
‘/* Invocation of gsmSSF in MO, /* Signals to/from the left are
MT, VT or CF call case. */ | to/from the MSC,;
‘ ! signals to/from the right are
to/from the gsmSCF. */

30(33)

Waiting_for_End_Of _Temporary_Connection_For_DS,
Waiting_for_End_Of_User_Interaction_For_DS

Int DP_O|
_Abandon

Stop Tssf

Complete_all|
FCI_records

Application_
End

Figure 4.64dd: Process gsmSSF (sheet 30)
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Process gsmSSF 31(33
77777777 9”””””” /* Signals to/from the left are to/from the MSC; (33)
1/* Invocation of gsmSSF in MOI\ﬁ t%%‘g:ﬁ iﬂgrggnmtgeéggt]} are

'MT, VT or CF call case. */ |
|

77777777777777777777777 Waiting_for_End_
_Of User_
_In i /DS

CAP_Discopnect_\ |nt SRF_| |CAP_Reset’ |CAP_Play CAP_Prompt_& |cAP_Cancef_
ForwardConnection” Released | Timer _Announcement _IC?”eCt_r' €r_ | (Invoke_|
niarmation

L
Relay the o\pqation
to the SRF to SRF
Int_Disconnect Set Tssf to Set Tssf to last
Forward_Connection CAP_Reset_Timer used time interval
- time interval an and re%’ﬁart Tss

restart-Tssf
]
Set Tssf to default Set Tssf to default
non user interaction non user interaction
time interval and time interval and
restart Tssf restart Tssf
\

iting_For_ Wi/aiting_for_End_
structions_For) DS _Of_User_
_In _For/DS

i
2
=
=
«
T
o
=

_In

Figure 4.64ee: Process gsmSSF (sheet 31)
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Process gsmSSF 32(33)
:7*7Ir71\;c;c:';1t7ic;r17 6figisimiSiS;I£ |7r17|\ﬁ(7)?\ﬁ /* Signals to/from the left are to/from

'MT, VT or CF call case. */ | the process Generic_SRF;
‘ ! signals to/from the right are
to/from the gsmSCF unless

otherwise stated. */
from SRF = I oo -
Wiaiting_for_End_ |
from SRF r = Internal
In DS ( L.
|
[ [ [ [ !
CAP_Cancelled\, CAP_Cancel_ CAP_Prompt_& CAP_ |
error Eailed efror _Collect_User_ Specialised_ -
- - - _Information_ Resource |
‘ N —Re&suilt Report
Relay the operation/
result/error tothe
gsmSCE
Int_Disconnect_
Forward_Connection

Wiaiting_for_End_
_Of _User_
In ion_For/DS SRF_Release

Pending_DS

Int. SRF_Released

Int_Error

Complete_all|
FCI_record

Figure 4.64ff: Process gsmSSF (sheet 32)
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Process gsmSSF

' Invocation of gsmSSF in MO, ",
MT, VT or CF call case. */ |
|

* (Idle,
ait_For_Request)

CAP_
_CallGap

33(33)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

to a new
Int_CallGap— gsm_SSME_SSF
process

Figure 4.6499: Process gsmSSF (sheet 33)
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Procedure Check_Criteria_Collected_Info 1(1)

r-——~>F~>~""~>">">">">"=~"=>"~" =777 -

;/‘* Procedure to check o
(the criteria in the gsmSSF */,
| |

Destination ny
triggering cri

No

Yes

No

Yes

Result= Result=
pass fail

Figure 4.65: Procedure Check_Criteria_Collected_Info(sheet 1)
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Procedure Check_Criteria_Analysed_Info 1(1)
r-———~>~"~"~"~"~"=~"~"“~"=—7°77 -

;/* Procedure to check R
ithe criteria in the gsmSSF */,
| |

C number
tches stri
defi in

Yes  criterion?

No

Result:= Result:=
pass fail

Figure 4.66: Procedure Check_Criteria_Analysed_Info(sheet 1)
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Procedure Check_Criteria_Unsuccessful 1(1)
,,,,,,,,,,,,,,,,, N

[*Procedure to check "
'the criteria in the gsmSSF */

-
|

Yes
Release €aus atches
ue define
criterien? No
Yes
Result:= Result:= Result:=
pass pass fail

Q® &

Figure 4.67: Procedure Check_Criteria_Unsuccessful(sheet 1)
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Procedure Connect_To_Resource 1(2)
iiTBiisipirécieid[J;ei ié ;:élfeljj \;vﬁér; tihiei ) T} /* Signals to/from the left are to from the
1 ConnectToResource request is received Call Control Function in the MSC. */
inWflorMonstate.

Int_Connect_
To_Resource

Alvait_Resource

Connection

Int. SRF
Connecteq

result:=
pass

Int._ CTR_Failed

result:=
fail

Figure 4.68: Procedure Connect_To_Resource (sheet 1)

ETSI



3GPP TS 23.078 version 4.8.0 Release 4 215 ETSI TS 123 078 V4.8.0 (2003-03)

Procedure Handle_AC 1(1)

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

‘/* This procedure shows the handling in®
the gsmSSF for the operation CAP
| Apply Charging. */

Stop Tced No

N

True

AC pending

No
Start Tcp
sk
No Yes
Start Tw
Stop delta
measurement H
AC pending:=
true
Tcp:=Tcp-deltd

No

- Tw:=
Tw:=0 Tep-Warning time

\ N|

Figure 4.69: Procedure Handle_AC (sheet 1)
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Procedure Handle_ACR 1(1)
iiTih}siﬁrti)éédiuiré iisioiniyiciaillédi étitf}é N T; /* Signals to/from the right
rend of connection to an outgoing leg, | are to/from the gsmSCF. */

|a temporary connection or a connection

Lto a SRF when the call can be continued}
4@» No
Yes

Stop Tsw

discard
e-values

—

|
If running L----| Stop Tccd
|

Start Delta

CAP_ _ 1 Value of Call Active in ACR is
Apply_Charging_~ ~ " defined in the calling process

| (process 'gsmSSF).

AC pending:=
false

%

Figure 4.70: Procedure Handle_ACR (sheet 1)
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Procedure Handle_CIR 1(1)

rT--- - - - - - - ------ - - -~ o
N

; F Procedure in the gsmSSF to

handle Call Information Report. */

toffrom the gsmSCF. ¥

F Signals to/from the right are%

Handle_CIR_|
leg (leg2)

Handle_CIR |
leg (legl)

Figure 4.71: Procedure Handle_CIR (sheet 1)
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Procedure Handle_CIR_leg 1(1)
‘[/;7P7r(;(:7eida;eii;17'[r;eiésjrri1éélg EOT)ﬁ F Signals to/from the right are

' handle Call Information Report | toffrom the gsmSCF. ¥

| for the specified leg. */

FPAR IN LegID LegType;

ty
[EAON - St M J

O
\_/

No

No

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

CAP_Call_
Information
Repaor

X

Figure 4.72: Procedure Handle_CIR_leg (sheet 1)
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Procedure Complete_FCI_record 1(1)
:;‘*iF;r;)(;eidiuirei iinitﬂei égrﬁééﬁ j[(; - T\ﬁ F Signals to/from the right are
iwrite Furnish Charging Information | toffrom the gsmSCF. ¥

| data to CDR for the specified LegID. */

FPAR IN LegID LegType; J ( >

Non-completed Logical
CAMEL call record
exsists for this

LegID? Yes

complete CAME
lagical call recor

or

Figure 4.73: Procedure Complete_FCI_record (sheet 1)
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Procedure Complete_all_FCI_records 1(1)
:;‘*iF;r;)(;eidiuirei iinitﬂei égrﬁééﬁ j[(; ) T\ﬁ f* Signals to/from the right are

i write Furnish Charging Information | toffrom the gsmSCF. ¥

| data to CDR for the both LegIDs. */|

Complete_
FCI_record

Complete_
FCI_record

Figure 4.74: Procedure Complete_all_FCI_records (sheet 1)
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Procedure Handle_O_Answer 1(2)
i?*ilgric);:é&uiré iinithéigisrinisisilii N T} R /* Signals to/from the left are

1 to handle notification of | to/from the MSC. */

1originating answer from the MSC */

Fals AC
endin

True

Start Tcp

No

Tw>0?

Yes

Start Tw

No Destination address
received in
Int_O_Answer?

Yes

'Set Destinatior 'Set Destinatiof|

address=stored ddress=received

Destination Destination
address' address'

Q

Set indicators=
stored indicators

Figure 4.75: Procedure Handle_O_Answer (sheet 1)
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Procedure Handle_T_Answer 1(1)

\r/* Procedure in the gsmSSF T}ﬁ /* Signals to/from the left are %

'to handle notification of ‘ to/from the MSC. */
Iterminating answer from the MSC */,

False AC
~pendin

True

Start Tcp

No

Tw>0

Yes

Start Tw

Set Destination

address=stored

Destination
address

Set indicators3
stored indicators

Figure 4.76: Procedure Handle_T_Answer (sheet 1)
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One processisinstantiated for each Call Gap message received from a gsmSCF.
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Process gsm_SSME_SSF

/* Timers used in the gsmSSF process:
Tcgd : Timer for call gapping duration (set with the Gap duration parameter

Tcgi: Timer for call gapping interval (set with the Gap interval parameter)
*/

Int_CallGa

gsmSCF and gsmSSF
belong to the same PLMN ?

Gap context with same
criteria and gsmSCF address
(if available) already exists ?

Yes

1(2)

[* Signals to/from the left
are to/from the gsmSSF ;
signals to/from the right are
to/from internal processes */

No Remove To gsm_SSME_SSF
CallGap process that handles the
‘ old Call Gapping context

Store_Call_
| Gap_Criteria|

Figure 4.77a: Process gsm_SSME_SSF (sheet 1)
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Process gsm_SSME_SSF

2(2)

/* Signals to/from the left
are to/from the gsmSSF ;
signals to/from the right are
to/from internal processes */

| [
| |
| |
e — ‘ Active
[ \
Tcgi Trigger Tcgd Remove
expiry Tcgi expiry CallGap
| K
CG Reject := : Clear Call Gappin
Start Tcgi . pping
False 9 Context (i.e. remove
‘ timers and criteria)
CG Reject:=| |
True
v ]

Active

e e m e e m e e e -
|

| NOTE: The timer Tcgi is started for the
first time after the first call encountering
1the call gapping criteria is met.

Figure 4.77b: Process gsm_SSME_SSF (sheet 2)
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Procedure Store_Call_Gap_Criteria

o
' [* Store parameters received in '

'the CallGap operation */
|

Durati /* Note : see 84.6.2. for
value the exact use of this
parameter */
0 -2 else
\
Set [Tcgd with network  |Set Tcgd with
specific value received value
% |
’\
Start Tcgd
Inte /* Note : see 84.6.2. for
value the exact use of this
parameter */
0 1 else
[ \
CG Int := false CG Int := false CG Int :=true
CG Reject:=false = CG Reject :=true  CG Reject := false
Set Tcgi with
received value
|
store Gap Criteria,
gsmSCF address
(if present) and
Gap Treatment
Result Result
:= Fail = Pass
\ N

1(1)

[* Signals to/from the left
are to/from the MSC;
signals to/from the right are
to/from the gsmSCF */

NOTE:

CG Int and CG Reject internal variables are initiated with False value.

Figure 4.78: Procedure Store_Gap_Criteria (sheet 1)
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Procedure Check_Gap_Criteria 1(1)
;r/; ahéélg& tihiei(gélli(;z;[; iism‘)ﬁ [* Signals to the right are
rapplicable. */ | to the gsm_SSME_SSF. ¥/

| |

One Call Gapping
context active?

V/IPLMN is the
subscriber's HPLMN?

gsmSCF address of
the CSlis the same
as the gsmSCF
address stored
along the Gap
Criteria? (note)

Call parameters
match with Call Gap
criteria?

CG Reject= True ?

/* NOTE: this check is applicable
only if the gsmSCF address was
present in the CallGap operation. */

Trigger Tcgi

Set CallGap

Encountered
Result Result
.= fall = pass

Figure 4.79: Procedure Check_Gap_Criteria (sheet 1)
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4.5.7 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 29.078 [5].
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Process CAMEL_Assisting_ MSC 1(3)

r—-—-—~>~>~>"~"~""~""~"7—=7 o
| [

Process in the MSC Y Signals to/from the left are to/from the
|
|
|

'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;

Initial Address

Int_Assist_
_Required

Wait_for_assisting_
_gsm_SSF_invoked
Int_assisting” Rel
_OgsmSSF _invoked elease
Wait__F_or_ Int_Release\
_Assisting_ Assisting_gsmSSF
@

Figure 4.80a: Process CAMEL_Assisting_MSC (sheet 1)
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Process CAMEL_Assisting_ MSC 2(3)
;rPirEJ;:ésisiir; Ehieil\;léém‘)ﬁ Signals to/from the left are to/from the
1to 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_
ent
Int_Connect’ To Int_assisting”
Resource \_ _gsmSSFX Release
_released
mmm— o
Int_Invoke_ Int_release
_SRF - J: to SRF Release _assisting_?mSSF
Await_SRF_ Releasing_assisting_
_Initialisation _gsmSSF

gsmSSF_released

-

Figure 4.80b: Process CAMEL_Assisting_MSC (sheet 2)
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Process CAMEL_Assisting_ MSC 3(3)

o
N

'Process in the MSC '\, Signals to/from the left are to/from the
ito handle an assist | process CAMEL_OCH_ETC, CAMEL_
irequest | TC_ETC or CAMEL_CF_ECT;
”””””””” signals to/from the right are to/from

the assisting_gsmSSF;
Await_SRF_
_Initialisation

if not otherwise stated.

Int_assisting”
Release _gsmSSF<
_released
777777777 a
|
Connectcsallile o e To SRF F Int_Discon%t_S% Release
|
e
Send_ACM_|| | Procedure specified wait_gsmSR
If_Required :in 3GPP TS 23.018 disconnectio
\ - """~ ‘¢ -/ - ----~-~ a
Send_Answer|| | Procedure specified | |Int_SRF_
It_Required ||~ in 3GPP TS 23.018 From SRF 7~ Released
N Int_release_
Int_SRF_Connected Int_ CTR_Failed _ assisting_gsmSSF
Wait_For_ Releasing_assisting_
Assisting_ _gsmSSF
Int_assisting”_
gsmSSF_released

=

Figure 4.80c: Process CAMEL_Assisting_MSC (sheet 3)
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Process assisting_gsmSSF
j*ilril\;oic:atiion of gsmSSF in MOI\ﬁ
MT or CF call case. */ |
|

1(6)

Signals to/from the left are to/from
the process CAMEL_Assisting_MSC
signals to/from the right are

to/from the gsmSCF,

unless otherwise indicated.

*/

/* Timers used in the assisting gsmSSF process:
Tssf: Application timer in the ssf.
Ranges for the default values for Tssf.

- non user interaction Tssf timer value: 1 second to 20 second
- user interaction Tssf timer value:

1 minute to 30 minutes

Int_Assist |

_Required

Int_assistir
_gsmSSF |
_Invoked

Sgt Tssf to defa
non user interact
Tissf timer intery

it
on

Open Control
Relationship

CAP_Assis
_Reques_t_

Waiting_for_
_Instructions

and restart Tssfl

Figure 4.81a: Process Assisting_gsmSSF (sheet 1)
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Process assisting_gsmSSF 2(6)
ﬁ*ilril\;oicétiic;r; 6figisimiSiS;I£ |7r17|\ﬁ(7)?\ﬁ Signals to/from the left are to/from
MT or CF call case. */ | the process CAMEL_Assisting_MSC
L signals to/from the right are
Waiting_for_ to/from the gsmSCF,
_Instructions unless otherwise indicated.
CAP_Res<T ime gésoﬁcr:coen %ﬂo
Set Tssfto Int_Connect_
time interval and -
resart Tssf

A

Int_assisti
_gsmSSF|

eased

_re

ow

|
_|From process
: CAMEL_Assisting_MSC

Int_ SRF
Connecte

et Tssf to default
Iser interaction
timer value

and restart Tssf

error to SCE

et Tssf to defa

n user interacti

imer value an
resagt Tssf

on

=

cS

Waiting_For__
Instructions

Waiting_For
_End_Of_
ion

Figure 4.81b: Process Assisting_gsmSSF (sheet 2)
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Process assisting_gsmSSF 3(6)

ﬁ*ilril\;oicétiic;r; 6figisimiSiS;I£ HM(ST\ Signals to/from the left are to/from
MT or CF call case. */ | the process CAMEL_Assisting_MSC
L ! signals to/from the right are

to/from the gsmSCF,
777777777 1 .
| Wiaiting_for_End_
From SRF ‘L 7‘ _Of_User_
,,,,,,,,,, b _ action.

unless otherwise indicated.
|
|
|
|
|
|
|

CAP_Discomnect_ __|CAP_Play CAP_Prompt_& |caP Canc
Forward__< - Int_SRF_ReIe{@eB_Res<ﬁmer_Announc ent |_Collect_User_ | (invoke |
Connection _Information

*legiD */ \ \
Set Tssf to default o
Relay the operatig
user interaction to the SRF> - J‘q'o SRF
Tissf timer interv Lo _____
and resrt Tssfl

Set Tssf to last
sed time interval
and restart Tssf

Set Tssf to
CAP_Reset_Timer
time interval an
restart Tssf

7777777777 Waiting_For_ | Waiting_for_End_ Wiaiting_for_End_
_Instructions, _Of_User_ _Of_User_

S |
c

Figure 4.81c: Process Assisting_gsmSSF (sheet 3)
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Process assisting_gsmSSF 4(6)

:/* Invocation of gsmSSF in MOI\ﬁ Signals to/from the left are to/from

'MT or CF call case. */ \ the SRF;
‘ ! signals to/from the right are

to/from the gsmSCF.

CAP_Specialised_
Resource_Report

CAP_Can :ell&> CAP_Can*eI_ CAP_Prompt_

_error _Failed_error ~_Collect_User_
_Img)rm:-m DN_

Relay the operation/
result/error to/the
gsmSCE

Wiaiting_for_End_
_Of_Use_r_

Figure 4.81d: Process Assisting_gsmSSF (sheet 4)
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Process assisting_gsmSSF
' Invocation of gsmSSF in MO, ",
MT or CF call case. */ |
|

Wiaiting_for_End_
_Of_Use_r_

|
|
Tssf explre< -
|

|
Abort -

Int_disconnect_

_SRF
Wait_For_

gsm_SRF_Release

Int_SRF
Released

Int_assisting_
_gsmSSF |
_released

-

5(6)

Signals to/from the left are to/from
the process CAMEL_Assisting_MSC
signals to/from the right are

to/from the SRF,

unless otherwise indicated.

Internal

Figure 4.81e: Process Assisting_gsmSSF (sheet 5)
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Process assisting_gsmSSF

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

i/* Invocation of gsmSSF in MO Y
MT or CF call case. */ |
|

)

Int_release
_assisting_¢
_gsmSSFE

Terminate
Control
Relationship

Stop Tssf

-

I
Waiting_For_Instructions

- :Wajting_For_End_Of_User_lnteraction

6(6)

Signals to/from the right are
to/from the process
CAMEL_Assisting_MSC.

Figure 4.81f: Process Assisting_gsmSSF (sheet 6)
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4.5.8 Procedure CAMEL_Provide_Subscriber_Info

458.1 MS reachable
A Provide_Subscriber_Info Request 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 area to 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 23.018 [3].
45.8.2 MS not reachable

45821 Location Information requested
If VLR number is available in 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.

45822 Subscriber State requested

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

45.8.3 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.

45.8.3.1 Provide Subscriber_Info ack

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

45832 Provide_Subscriber_Info Negative Response

If location information was requested the VLR number is provided as location information. If the subscriber state was
requested the subscriber stateis set to "not provided from VLR".
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Procedure CAMEL_Provide_Subscriber_Info

|
;Procedure in the HLR R
 for Retrieval of Location information

I

1and Subscriber Status

1

(1)

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

:

|
S
Provide_Subscriber_ No
_Info
Wait_for_
_Information
Provide_SubScribdgrrovide_SubsScriber_
_Info ack Informatio
i nse
oc.ﬁb\
uest/ed.V
No
No
| oc_Info=lates Loc Info=
stored loc. info "unavailable"
St :l H ell ‘
scr. status
uested?
Yes
N Subscriber
0 status=
"Network determined
hable"

X

Figure 4.82: Procedure CAMEL_Provide_Subscriber_Info (sheet 1)
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45.9 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 datafor one of the CAMEL phases
supported by the VLR or, if some different handling is required, data for substitute handling.

When location update has been completed, the MSC/V LR in which the subscriber is registered after the location update,
shall check the M-CSl. If a Mobility Management notification to the gsmSCF is required for this subscriber, then the
MSC/VLR shall now send the notification to the gsmSCF.

Refer to clause 9.2.1 for a description of M-CS| and the conditions under which a notification shall be sent.

4.5.10 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 phase is per subscriber.

4.5.11 Handling of North American Carrier Information

The following procedures apply only when the HPLMN of the CAMEL subscriber and either the VPLMN (for a mobile
originated or forwarded call) or the IPLMN (for a mobile terminated call or forwarded call) are both North American. A
gsmSCF may then provide the gsmSSF with any of the following North American (NA) carrier related information
items.

- NA Carrier Information.
- NA Originating Line Information.
- NA Charge Number.

A gsmSSF shall use the received information items both to select any long distance carrier needed for the call and to
provide certain information needed by 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 Carrier 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 Charge Number parametersis an operator optioninaVPLMN
based on roaming agreements with the operators of other PLMNs, A gsmSSF may ignore these items when received
from certain or all gsmSCFs located in other PLMNs and replace them with the corresponding default items for an MO,
MF, MT or VT cal.

4.6 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 (M), Conditional (C), Optional (O) or Not applicable (-) for each
different traffic case, Mobile Originating call (MO), Mobile Forwarded call (MF), Mobile Terminating call in the
GMSC (MT) and Mobile Terminating call inthe VMSC (VT). This categorization isafunctional classification, i.e.
stage 2 information and not a stage 3 classification to be used for the ASN.1 syntax of the protocol. This distinction
between MO, MF, and MT and VT callsis not applicable to all Information Flows.

The following principles apply for the handling of the |Es by the receiving entity:

- The gsmSSF shall functionally support all 1Es which can be sent to it.
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- 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 a lE 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 29.078 [5].
4.6.1 gsmSSF to gsmSCF information flows

46.1.1 Activity Test ack

46.1.11 Description

This IF isthe response to the Activity Test.

46.1.1.2 Information Elements

This IF contains no information elements.
4.6.1.2 Apply Charging Report

46.1.2.1 Description
This|F is used by the gsmSSF to report to the gsmSCF the information requested in the Apply Charging IF.

4.6.1.2.2 Information Elements
Information element name MO [ MF | MT | VT Description
Call Result M M M M [This IE contains the charging information to be provided by
the gsmSSF.
M Mandatory (The IE shall always be sent).
Cadl Result contains the following information:
Information element name MO [ MF | MT | VT Description
Time Duration Charging Result M 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:

Information element name MO | ME [ MT | VT Description
Time Information M 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 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 M |This IE indicates whether the call is active or not.

Call Released at Tcp Expiry C C C C [This element is an indication that the gsmSSF has
released the call and terminated the dialogue, due to Tcp
expiry.

It shall be present when ACR is sent due to Tcp expiry and
the gsmSSF has released the call (because
"ReleaselfExceeded" was present in ACH operation).

In all other circumstances, this element shall be absent.

M Mandatory (The IE shall always be sent).
C Conditional (The IE shall be sent, if available).
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Time Information contains one of the following information:

Information element name MO [ MF | MT | VT Description

Time If No Tariff Switch C C C C |This IE will be present if no tariff switch has occurred since
the reception of the first Apply Charging IF for the
connection to the Called Party, the Temporary Connection,
or the gsmSRF connection, otherwise it will be absent.

If Answer was detected for the connection to the Called
Party, the Temporary Connection or the gsmSRF
connection, then the elapsed time since detection of
Answer shall be reported.

If answer was not detected, it shall be set to "0".

Time If Tariff Switch C C C C |This IE will be present if a tariff switch has occurred since
the reception of the first Apply Charging IF for the
connection to the Called Party, the Temporary Connection,
or the gsmSRF connection, otherwise it will be absent.

C Conditional (The IE shall be sent, if available).
4.6.1.3 Call Information Report
46.1.3.1 Description

This IF isused to send specific call information for asingle call to the gsmSCF as requested from the gsmSCF in a
previous Call Information Reguest.

4.6.1.3.2 Information Elements
Information element name MO | MF [ MT | VT Description

Requested Information List M M M M [This IE specifies a list of Requested information Values
which are requested.

Leg ID M M M M [This IE indicates the party in the call for which information
shall be collected.

M Mandatory (The IE shall always be sent).

4.6.1.4 Event Report BCSM

46.1.4.1 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.

46.1.4.2 Information Elements

The following information elements are required:

Information element name MO MF MT VT Description
Event type BCSM M M M M |This IE specifies the type of event that is reported.
Event Specific Information C C C C [This IE indicates the call related information specific to
BCSM the event.
Leg ID M M M M |This IE indicates the party in the call for which the event
is reported.
Misc Call Info M M M M |This IE indicates the DP type.
M Mandatory (The IE shall always be sent).
C Conditional (The IE shall be sent, if available).
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If the Event Type BCSM IE contains either O_Answer or T_Answer, then the Event Specific Information BCSM |E
contains the following information elements:

Information element name MO MF MT VT Description
Destination address M M M M |This IE specifies the destination address for the call leg.
The NatureOfAddress indicator may contain a national-
specific value. For some national-specific
NatureOfAddress indicator values the length of the digit
part of destination address may be zero.

OR - C C - |This IE indicates that the call was subject to basic
Optimal Routeing as specified in 3GPP TS 23.079 [36].

Forwarded call - M C C |This IE indicates that the call has been subject to GSM
call forwarding.

M Mandatory (The IE shall always be sent).

C Conditional (The IE shall be sent if its value is True, otherwise it shall not be sent).

- Not applicable.

If the Event Type BCSM |E contains one of Route_Select Failure, O_Called Party Busy, O_Disconnect or
T_Disconnect, then the Event Specific Information BCSM |E contains the following information element:

Information element name MO MF MT VT Description
Cause C C C C [This IE indicates the cause.
C Conditional (The |E shall be sent if available).

If the Event Type BCSM I|E contains T_Busy then the Event Specific Information BCSM |E contains the following
information elements:

Information element name MO MF MT VT Description
Cause C C C C [This IE indicates the cause.
Call forwarded - - C C |This IE indicates that the call may be forwarded by the
appropriate GSM Call Forwarding supplementary service.
Route not permitted - - C - |This IE indicates that call forwarding will not take place in
this GMSC due to the rules of basic optimal routeing. See
3GPP TS 23.079 [36].

C Conditional (The IE shall be sent if available).
- Not applicable.

If the Event Type BCSM |E contains T_No_Answer then the Event Specific Information BCSM | E contains the
following information element:

Information element name MO MF MT VT Description
Call forwarded - - C C |This IE indicates that the call may be forwarded by the
appropriate GSM Call Forwarding supplementary service.

C Conditional (The IE shall be sent if available).
- Not applicable.

If the Event Type BCSM |E contains O_No_Answer then the Event Specific Information BCSM |E is not included.
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4.6.1.5 Initial DP

46.1.5.1 Description

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

46.1.5.2 Information Elements

The following information elements are required:

Information elementname | MO | MF | MT | VT Description
Additional Calling Party C C C C [The calling party number provided by the access signalling
Number system of the calling user or received from the gsmSCF
due to the previous CAMEL processing.
Bearer Capability M C C C [This IE indicates the type of the bearer capability
connection to the user.
Called Party Number C M M M |This IE contains the number used to identify the called

party in the forward direction.

For the MO and MF calls this parameter is used in the case
of TDP Route_Select_Failure (this is the destination
number used to route the call) and in the case of TDP Busy
and TDP No Reply (this is the MSISDN when the
destination number used for the call is a MSRN, or in the
case of unsuccessful establishment received from the HLR
via MAP interface, otherwise it is the number used to route
the call).

For the VT calls when there is no forwarding pending this is
the MSISDN received in the Provide Roaming Number; if
the MSISDN is not available, the basic MSISDN is used.
For the MT and VT call case when there is call forwarding
or call deflection pending, this is the MSISDN, i.e. not the
forwarded-to or deflected-to number.

If the Initial DP operation is sent at TDP
Route_Select_Failure or TDP Analysed_Information then
the NatureOfAddress indicator may contain a national-
specific value. For some national-specific NatureOfAddress
indicator values the length of the digit part of the destination
address may be zero.

Called Party BCD Number C - - - |This IE contains the number used to identify the called
party in the forward direction. It is used for MO call in all
cases except in the case of TDP Route_Select_Failure.
For the TDP Collected_Information, the number contained
in this IE shall be identical to the number received over the
access network. It may e.g. include service selection
information, such as Oand # digits, or carrier selection
information dialled by the subscriber.

For the TDP Analysed_Information, the number contained
in this |IE shall be the dialled humber received over the
network access or received from a gsmSCF in a
CONNECT operation, service selection information, such
as * and # digits may be present (see clause 4.2.1.2.2),
carrier selection information dialled by the subscriber is not

present.

Calling Party Number M C C C [This IE carries the calling party number to identify the
calling party or the origin of the call.

Calling Party Category M C C C [Indicates the type of calling party (e.g., operator, pay
phone, ordinary subscriber).

CallGap Encountered C C C C [This parameter indicates the type of gapping the related

call have been subjected to.
This parameter shall be present only if a call gapping
context is applicable to the initialDP operation.
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Information element name

MO

MT

VT

Description

Call Reference Number

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 VT calls, the call reference number is set by the GMSC
and included in the RCF call record in the GMSC and in the
MT call record in the terminating MSC.

For CF calls, the call reference number is set by the GMSC
and included in the CF record in the forwarding MSC.

Cause

This IE indicates the cause specific to the armed BCSM DP
event. This IE is applicable to DP Route_Select_Failure
and DP T_Busy. The cause may be used by the SCF to
decide about the further handling of the call.

Event Type BCSM

This IE indicates the armed BCSM DP event, resulting in
the Initial DP IF.

Ext-Basic Service Code

This IE indicates the type of basic service i.e. teleservice or
bearer service.

High Layer Compatibility

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

This IE identifies the mobile subscriber.

IP SSP Capabilities

This IE indicates which SRF resources are supported within
the gsmSSF and are available. If this IE is absent, this
indicates that no gsmSRF is attached and available.

Location Information

This IE is described in the next table.

Location Number

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

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

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

For VT calls, the MSC Address carries the international
E.164 address of the serving VMSC.

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

GMSC Address

For CF calls, the GMSC Address carries the international
E.164 address of the GMSC.
For VT calls, the GMSC Address carries the international
E.164 address of the GMSC.

Carrier

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

The IE may 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
dialled by the calling subscriber. If no carrier was dialled,
the IE shall contain the calling subscriber's subscribed
carrier.

For MT and VT calls, the IE shall contain the carrier
subscribed to by the called subscriber.

For CF 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. This IE shall also
be sent if it was received from the gsmSCF due to the
previous CAMEL processing.

Redirecting Party ID

This IE indicates the directory number the call was
redirected from. This IE shall also be sent if it was received
from the gsmSCF due to the previous CAMEL processing.
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Information element name

VT

Description

Redirection Information

This |IE contains forwarding related information, such as
redirection counter. This IE shall also be sent if it was
received from the gsmSCF due to the previous CAMEL
processing.

Service Key

This IE indicates to the gsmSCF the requested CAMEL
Service. It is used to address the required 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

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/VMSC.
This parameter is present in the following cases:

- When the FTN is received from the HLR prior to
triggering in the Terminating_Attempt_Authorised DP.

- When a conditional call forwarding or call deflection is
invoked in the GMSC/MSC, and T_Busy or T_No_answer
is reported as a TDP.

Service Interaction Indicators
Two

This IE is sent if it is received in the ISUP message or due
to previous CAMEL processing. The IE is described in a
table below.

CUG Index

See 3GPP TS 23.085 [9] for details of this IE.

CUG Interlock Code

This IE shall be set according to the 3GPP TS 23.085 [9]
unless modified by the gsmSCF via Connect or
ContinueWithArgument.

Outgoing Access Indicator

This IE shall be set according to the 3GPP TS 23.085 [9]
unless modified by the gsmSCF via Connect or
ContinueWithArgument.

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

- Not applicable.

Location Information is defined in 3GPP TS 23.018 [3]. The following differences apply:

Information element name MO MF MT VT Description

Location Number - - C C [See 3GPP TS 23.018 [3].

Service area ID Cc2 - c2 C2 |See 3GPP TS 23.018 [3].

Cell ID Cc2 - Cc2 C2 [See 3GPP TS 23.018 [3].

Geographical information C - C C [See 3GPP TS 23.018 [3].

Geodetic information C - C C [See 3GPP TS 23.018 [3].

VLR number M - C M |See 3GPP TS 23.018 [3].

Age Of location information M - C C [See 3GPP TS 23.018 [3].

Current Location Retrieved - - - - |Not applicable

Location area ID Cc2 - c2 C2 |See 3GPP TS 23.003 [37].

Selected LSA Identity C1 - C1 C1 |This IE indicates the LSA identity associated with the
current position of the MS. Shall be present if the LSA
ID in the subscriber data matches the LSA ID of the
current cell. In the case of multiple matches the LSA ID
with the highest priority shall be sent. See 3GPP
TS 23.073 [23].

M Mandatory (The IE shall always be sent).

C Conditional (The IE shall be sent, if available. Further conditions are in the description column.).

C1 Conditional (The IE shall be sent, if available and SoLSA is supported).

Cc2 Conditional (One and only one of the three conditional IEs shall be sent).

- Not applicable.
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Carrier contains the following information:

Information element name MO [ MF | MT | VT Description
Carrier Identification Code M M M M |This IE uniquely identifies a North American long distance
carrier.
Carrier Selection Information M M M M [This IE indicates the way the carrier was selected e.g.:
— dialled
— subscribed
M Mandatory (The IE shall always be sent).

Service Interaction Indicators Two contains the following information:

Information element name | MO | MF MT | VT Description

Forward Service Interaction C C C C |This IE is described in a table below.

Indicator

HOLD Treatment Indicator C - - C |This IE indicates whether the CAMEL subscriber can
invoke HOLD for the call.

CW Treatment Indicator C - - C |This IE indicates whether CW can be applied for a call to
the CAMEL subscriber whilst this call is ongoing.

ECT Treatment Indicator C - - C [This IE indicates whether the call leg can become part of
an ECT call initiated by the CAMEL subscriber.

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

- Not applicable.

Forward Service Interaction Indicator contains the following information:

Information element name MO | ME [ MT | VT Description
Conference Treatment Indicator| C C C C |This IE indicates whether the call leg can become part of a
MPTY call initiated by the called subscriber.
Call Diversion Treatment C C C C |This IE indicates whether the call can be forwarded using
Indicator the Call Forwarding or Call Deflection Supplementary
Services.
C Conditional (The |E shall be sent, if available).

4.6.2 gsmSCF to gsmSSF information flows

4.6.2.1 Activity Test

46.2.1.1 Description

This IF 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.

46.2.1.2 Information Elements

This IF contains no information elements.
4.6.2.2 Apply Charging

46.2.2.1 Description

ThisIF isused for interacting from the gsmSCF with the gsmSSF charging mechanisms to control the call duration.
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4.6.2.2.2 Information Elements
Information element name MO [ MF | MT | VT Description

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

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

Party To Charge M M M M [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 IE shall always be sent).

ACh Billing Charging Characteristics contains the following information:

Information element name MO MF MT VT Description
Time Duration Charging M 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 VT Description

Max Call Period Duration M M M M [This IE indicates the maximum call period duration
timer.

Tariff Switch Interval 0] 0] (0] O |This IE indicates the tariff switch time until the next tariff
switch applies.

Release If Duration Exceeded 0] 0] (0] O [|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.

Play Tone O - (0] O |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.

M Mandatory (The IE shall always be sent).

o Optional (Service logic dependent).

- Not applicable.
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4.6.2.3 Call Gap

46.2.3.1 Description

This IF is used to activate/modify/remove a call gap mechanism in the gsmSSF. The call gap mechanism is used to
reduce the rate at which specific service requests are sent to a gsmSCF-.

A Call Gap operation can only be sent on an opened dialogue between a gsmSCF and a gsmSSF-.

It is possible to have severa call gapping conditions applicable to the same gsmSSF (i.e. each conditions were activated
for adefined Service (identified by the serviceKey) by a defined gsmSCF (identified by the gsmSCFAddress).

4.6.2.3.2 Information Elements
Information element name [ Status Description
Gap Criteria M This IE specifies the criteria for a call to be subject to call gapping.
Gap Indicators M This parameter indicates the gapping characteristics.
Control Type 0] This parameter indicates the reason for activating call gapping.

The value "sCPOverloaded" indicates that an automatic congestion detection
and control mechanism in the SCP has detected a congestion situation.

The value "manuallylnitiated” indicates that the service and or network/service
management centre has detected a congestion situation, or any other
situation that requires manually initiated controls.

The controlType "manuallylinitiated" will have priority over "sCPOverloaded"
call gap.

It should be noted that also non-IN controlled traffic control mechanism can
apply to an exchange with the SSF functionality. As the non-IN controlled
traffic control is within the CCF, this traffic control has implicit priority over the
IN controlled traffic control. The non-IN controlled traffic control may also have
some influence to the IN call. Therefore it is recommended to take measures
to coordinate several traffic control mechanisms. The non-IN controlled traffic
control and co-ordination of several traffic control mechanisms are out of the
scope of core INAP.

Gap Treatment 0] This parameter indicates how calls that were rejected due to the call gapping
condition and for which the Default Call Handling was set to "Release Call"
shall be treated.

M Mandatory (The IE shall always be sent).
O Optional (Service logic dependent).

Gap Criteria contains one of the following (Choice):

Information element name [ Status Description
Basic Gap Criteria (@) This IE is a choice of various basic criteria.
Compound Gap Criteria (®) This IE is a choice of various criteria including a ScflD.
O Optional (Service logic dependent).

Compound Gap Criteria contains the following Information:

Information element name | Status Description

Basic Gap Criteria M This IE is a choice of various criteria.

ScflD 0 This IE contains the address of the gsmSCF which initiated the CallGapping.

M Mandatory (The IE shall always be sent).
O Optional (Service logic dependent).
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Basic Gap Criteria contains one of the following (Choice):

Information element name [ Status Description

Called Address (0] This parameter contains a string of digits. At each call attempt, when the
leading digits of the dialled number match this specific value, the call gapping
treatment shall be applied to this call.

Service 0] This parameter contains a service key value. At each call attempt, when the
service key match this specific value, the call gapping treatment shall be
applied to this call.

Called Address and Service o This parameter contains a specific string of digits and a service key value. At
each call attempt, when the leading digits of the dialled number and the
service key of a call match these specific values, the call gapping treatment
shall be applied to this call.

Calling Address and Service (0] This parameter contains a specific string of digits and a service key value. At
each call attempt, when the leading digits of the calling party number and the
service key match these specific values, the call gapping treatment shall be
applied to this call.

O Optional (Service logic dependent).

Gap Indicators contains the following information:

Information element name

Status

Description

Duration

M

Duration specifies the total time interval during which call gapping for the
specified gap criteria will be active.

A duration of 0 indicates that gapping is to be removed.

A duration of -2 indicates a network specific duration.

Other values indicate duration in seconds.

Interval

This parameter specifies the minimum time between calls being allowed
through.

An interval of 0 indicates that calls meeting the gap criteria are not to be
rejected.

An interval of -1 indicates that all calls meeting the gap criteria are to be
rejected.

Other values indicate interval in milliseconds.

M Mandatory (The IE shall always be sent).

Gap Treatment contains one of the following (choice):

Information element name [ Status Description
Information To Send (0] This parameter indicates an announcement or a tone to be sent to the calling
party. At the end of information sending, the call shall be released.
Release Cause o If the call is to be released, this |IE indicates a specific cause value to be sent
in the release message. See ETSI EN 300 356-1 [20] for the coding.
@) Optional (Service logic dependent).

Information To Send contains one of the following (choice):

Information element name [ Status Description
In-band Info ®) This parameter specifies the in-band information to be sent.
Tone ©) This parameter specifies a tone to be sent to the end-user.
o] Optional (Service logic dependent).

In-band Info contains the following information:

Information element name [ Status Description
Message Id M This parameter indicates the message(s) to be sent, it can be one of the
following.
Message Duration @) This parameter indicates the maximum time duration in seconds that the
message shall be played/repeated. ZERO indicates endless repetition.
M Mandatory (The IE shall always be sent).
6] Optional (Service logic dependent).
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Message |d contains one of the following (choice):

Information element name [ Status Description
Elementary Message Id o] This parameter indicates a single announcement.
O Optional (Service logic dependent).
4.6.2.4 Call Information Request
46.2.4.1 Description

ThisIF is used to request the gsmSSF to record specific information about a single call and report it to the gsmSCF
(with a CalllnformationReport).

4.6.2.4.2 Information Elements
Information element name MO [ MF | MT | VT Description
Requested Information Type M M M M |This IE specifies a list of specific items of information which
List are requested.
Leg ID M M M M [This IE indicates the party in the call for which information
shall be collected.
M Mandatory (The IE shall always be sent).

Requested Information Type List contains the following information:

Information element name MO | ME [ MT | VT Description

Call Attempt Elapsed Time o o 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,
Continue or Continue With Argument IF) and the received
answer indication from the called party side.

For the Calling Party, the value of Call Attempt Elapsed
Time in the Call Information Report shall be set to 0.

Call Stop Time o o o O |This IE indicates that the Call Stop Time is requested in
the Call Information Report.

Call Stop Time is the time stamp when the connection is
released.

Call Connected Elapsed Time (0] (0] (0] O |This IE indicates that the Call Connected Elapsed Time is
requested in the Call Information Report.

Call Connected Elapsed Time is the duration between the
received answer indication from the called party side and
the release of the connection.

For a Calling Party, it indicates the duration between the
sending of IDP and the release of that party

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

©) Optional (Service logic dependent).
4.6.2.5 Cancel
4.6.25.1 Description

This|F is used by the gsmSCF to request the gsmSSF to cancel all EDPs and reports.
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4.6.2.5.2 Information Elements

The following information elements are used:

Information element name MO | ME [ MT | VT Description

All Requests M 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).

4.6.2.6 Connect

46.2.6.1 Description

This IF is used to request the gsmSSF to perform the call processing actions to route a call to a specific destination. To
do so, the gsmSSF may use destination information from the calling party and existing call set-up information
depending on the information provided by the gsmSCF.

4.6.2.6.2

Information Elements

The following information elements are required:

Information elementname | MO | MF | MT | VT Description

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

Calling Party Category o o o O |This IE indicates the type of calling party (e.g., operator,
pay phone, ordinary subscriber).

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

The NatureOfAddress indicator may contain a national-
specific value. For some national-specific NatureOfAddress
indicator values the length of the digit part of the destination
address may be zero. The gsmSCF may use national-
specific NatureOfAddress indicator values of the gsmSSF
country.

Generic Number (0] 0] (0] O |This IE contains the generic number. Its used to convey the
additional calling party number, which e.g. could be used to
modify the calling line ID presented to the called user.

Carrier 0] 0] 0] O |This IE is described in the next table.

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

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

O-CSI Applicable - - (@) O [This IE indicates that the O-CSI, if present shall be applied
on the outgoing leg.

Original Called Party ID (0] (0] (0] 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 1D (0] (0] (0] O |This IE indicates the directory number the call was
redirected from.

Redirection Information O O O O [This IE contains forwarding related information, such as
redirecting counter.

Suppression Of - - 0] O |This IE indicates that announcements or tones generated

Announcements as a result of unsuccessful call setup shall be suppressed.

Service Interaction Indicators o o o O |This IE is described in a table below.

Two

CUG Interlock Code o] o] o] O |See 3GPP TS 23.085 [9] for details of this IE.

Outgoing Access Indicator (@) (0] (@) O |See 3GPP TS 23.085 [9] for details of this IE.

o Optional (Service logic dependent).

- Not applicable.
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Carrier contains the following information:
Information element name MO [ MF | MT | VT Description

Carrier Identification Code M M M M |This IE uniquely identifies a North American long distance
carrier.

Carrier Selection Information M M M M [This IE indicates the way the carrier was selected e.g.:
— dialled;
— subscribed.

M Mandatory (The IE shall always be sent).

Service Interaction Indicators Two contains the following information:

Information element name MO | MF MT VT Description

Forward Service Interaction o o o O |This IE is described in a table below.

Indicator

Backward Service Interaction 0] 0] 0] O |This IE is described in a table below.

Indicator

HOLD Treatment Indicator (0] - - O |This IE allows the gsmSCF to disallow the invocation of
HOLD by the CAMEL subscriber.

CW Treatment Indicator (0] - - O [This IE allows the gsmSCF to disallow the invocation of CW
for a call to the CAMEL subscriber whilst this call is
ongoing.

ECT Treatment Indicator o - - O |This IE allows the gsmSCF to disallow the call leg to
become part of an ECT call initiated by the CAMEL
subscriber.

Connected number treatment o o o O |This IE indicates the treatment of the connected number at

indicator the originating side.

Non-CUG Call 0] 0] 0] O |This IE indicates that no parameters for CUG should be
used for the call (i.e. the call should be a non-CUG call).

o Optional (Service logic dependent).

- Not applicable.

NOTE:

are present in the Information Flow.

Non-CUG Call shall not be present if at least one of CUG Interlock Code and Outgoing Access I ndicator

Forward Service Interaction Indicator contains the following information:

Information element name MO | MF | MT | VT Description

Conference Treatment Indicator| O o o O |This IE allows the gsmSCF to disallow the call leg to
become part of a MPTY call initiated by the CAMEL
subscriber.

Call Diversion Treatment (0] (0] (@) O [This IE allows the gsmSCF to disallow the Call Forwarding

Indicator or Call Deflection Supplementary Services for this call.

Calling Party Restriction (0] - - - |This IE allows the gsmSCF to mark the CLI as Restricted

Indicator for the call.

o Optional (Service logic dependent).

- Not applicable.

Backward Service Interaction Indicator contains the following information:

Information element name MO [ MF | MT | VT Description

Conference Treatment Indicator| O (0] (0] O |This IE allows the gsmSCF to disallow the call leg to
become part of a MPTY call initiated by the calling
subscriber.

Call Completion Treatment o @) @) O |[This IE allows the gsmSCF to disallow a CCBS request to

Indicator be made for the call. See also 3GPP TS 23.093 [38] for
description.

@) Optional (Service logic dependent).
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4.6.2.7 Connect To Resource

46.2.7.1 Description

This IF isused to connect a call from the gsmSSF to a gsmSRF.

46.2.7.2 Information Elements

The following information elements are required:

Information element name MO [ MF | MT | VT Description
Service Interaction Indicators (0] (0] (0] O |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 |This IE indicates the physical location of the gsmSRF.

@) Optional (Service logic dependent).

Resource Address contains the following information:

Information element name MO [ MF | MT | VT Description

IP Routing Address C C C C |This IE indicates the routeing address to set up a
connection towards the gsmSRF.

None C C C C [This parameter indicates that the call party is to be
connected to a predefined gsmSRF.

C Conditional.

4.6.2.8 Continue

46.2.8.1 Description

This IF requests the gsmSSF to proceed with call processing at the DP at which it previously suspended call processing
to await gsmSCF instructions. The gsmSSF completes DP processing, and continues basic call processing (i.e. proceeds
to the next point in call in the BCSM) without substituting new data from the gsmSCF.

46.2.8.2 Information Elements

This IF contains no information elements.
4.6.2.9 Continue With Argument

46.29.1 Description

Thisinformation flow requests the gsmSSF to proceed the call processing with modified information at the DP at which
it previoudy 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) with the modified call setup
information as received from the gsmSCF-.
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4.6.2.9.2 Information Elements

The following information elements are required:

Information element name MO | MF MT VT Description

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

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

Generic Number (0] @) 0o O [This IE contains the generic number. Its used to convey
the additional calling party number, which e.g. could be
used to modify the calling line ID presented to the called
user.

Carrier (0] 0] 0] O |This IE is described in the next table.

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

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

Suppression Of - - 0] O |This IE indicates that announcements or tones generated

Announcements as a result of unsuccessful call setup shall be suppressed.

Service Interaction Indicators (0] o o O |This IE is described in a table below.

Two

CUG Interlock Code O ) - - |See 3GPP TS 23.085 [9] for details of this IE.

Outgoing Access Indicator o] (0] - - |See 3GPP TS 23.085 [9] for details of this IE.

(0] Optional (Service logic dependent).

- Not applicable.

Carrier contains the following information:

Information element name MO | ME [ MT | VT Description

Carrier Identification Code M M M M |This IE uniquely identifies a North American long distance
carrier.

Carrier Selection Information M M M M |This IE indicates the way the carrier was selected e.g.:

- dialled;
- subscribed.

M Mandatory (The IE shall always be sent).

Service Interaction Indicators Two contains the following information:

Information elementname | MO | MF | MT | VT Description

Forward Service Interaction 0] 0] 0] O |See the Information Flow table for the Service Interaction

Indicator Indicators Two IE in the Connect operation for an
explanation of this parameter.

Backward Service Interaction @) @) @) O |See the Information Flow table for the Service Interaction

Indicator Indicators Two IE in the Connect operation for an
explanation of this parameter.

HOLD Treatment Indicator (0] - - O |This IE allows the gsmSCF to disallow the invocation of
HOLD by the CAMEL subscriber.

CW Treatment Indicator (0] - - O [This IE allows the gsmSCF to disallow the invocation of CW
for a call to the CAMEL subscriber whilst this call is
ongoing.

ECT Treatment Indicator (0] - - O |This IE allows the gsmSCF to disallow the call leg to
become part of an ECT call initiated by the CAMEL
subscriber.

Connected number treatment o o o O |[This IE indicates the treatment of the connected number at

indicator the originating side.

Non-CUG Call @) @) - - |This IE indicates that no parameters for CUG should be
used for the call (i.e. the call should be a non-CUG call).

(0] Optional (Service logic dependent).

- Not applicable.

NOTE:

are present in the Information Flow.

Non-CUG Call shall not be present if at least one of CUG Interlock Code and Outgoing Access Indicator
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46.2.10 Disconnect Forward Connection
4.6.2.10.1 Description
This|Fisused:

- 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.

4.6.2.10.2 Information Elements
This IF contains no information elements.

4.6.2.11 Establish Temporary Connection

46.2.11.1 Description

This IF is used to create a connection between an initiating gsmSSF and an assisting gsmSSF as a part of the assist
procedure. It can aso be used to create a connection between a gsmSSF and a gsmSRF-.

46.2.11.2 Information Elements

The following information elements are required.

Information element name MO [ MF | MT | VT Description
Assisting SSP IP Routing M M M M [This parameter indicates the destination address of the
Address gsmSREF 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 1D 0] 0] 0] O |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.

Carrier This IE is described in the next table.

NA Originating Line Information This IE identifies the type of number in the Charge Number

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

Charge Number This IE identifies the chargeable number for the usage of a

North American carrier.

Scf ID This parameter indicates the gsmSCF identifier

O|0| O 0|0
O|0| O 0|0
O|0| O 0|0
O|0] Of 0|0

Service Interaction Indicators 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 IE shall always be sent).
O Optional (Service logic dependent).
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Carrier contains the following information:

Information elementname | MO | MF | MT | VT Description
Carrier Identification Code M M M M |This IE uniquely identifies a North American long distance
carrier.
Carrier Selection Information M M M M [This IE indicates the way the carrier was selected e.g.:
— dialled;
— subscribed.
M Mandatory (The IE shall always be sent).

4.6.2.12 Furnish Charging Information

46.2.12.1 Description

This IF is used to request the gsmSSF to include call related information in the CAMEL specific logical call record. The
logical call record is created when FCI is received and alogical call record for that leg does not exist. For modelling
purposes the logical call record is buffered in the gsmSSF. The gsmSSF completes logical call records as defined in the
SDLs. Oncethelogical call record is completed, then its free format datais moved to the corresponding CDR and the
logical call record is deleted.

The CSE can send multiple concatenated FCIs per leg for completion. The total maximum of free format datais 160
octets per leg. The 160 octets may be sent in one or more FCI operations. If there is non-completed free format data and
new FCI operation(s) is/are received to overwrite the non-completed data, then the non-completed data is discarded and
the gsmSCF can send another 160 octets per leg. The SDLs of 3GPP TS 23.078 define when Logical CDRs are
completed. After the completion the gsmSCF can send another 160 octets of free format datain one or more FCI
operations for the called leg.

4.6.2.12.2 Information Elements

The following information elements are required:

Information element name MO [ MF | MT | VT Description
FCI Billing Charging M M M M |This IE is described in the next table.
Characteristics
M Mandatory (The IE shall always be sent).

FCI Billing Charging Characteristics contains the following information:

Information element name MO | MF [ MT | VT Description
FCIBCCCAMEL Sequence 1 M M M M [This IE is described in the next table.
M Mandatory (The IE shall always be sent).
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FCIBCCCAMEL Sequence 1 contains the following information:

Information element name MO [ MF | MT | VT Description
Free Format Data M 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 M [This IE indicates the party for whom a CAMEL logical call
record will be created.
Append Free Format Data 0] 0] 0] O |This IE indicates that the gsmSSF shall append the free

format data to the Logical call record.

- Ifthis IE is present and indicates "Append", the
gsmSSF shall append the free format data received in this
IF to the free format data already present in the Logical call
record for that leg of the call.

- If this IE is absent or in value "Overwrite", then the
gsmSSF shall overwrite all free format data already
present in the Logical call record for that leg of the call, by
the free format data received in this IF.

If no Logical call record exists yet for that leg of the call,
then the gsmSSF shall ignore this IE.

M Mandatory (The IE shall always be sent).
o] Optional (Service logic dependent).

4.6.2.13 Release Call

4.6.2.13.1 Description
This IF isused to tear down by the gsmSCF an existing call at any phase of the call for all partiesinvolved in the call.

4.6.2.13.2 Information Elements

The following information elements are required:

Information element name MO [ MF | MT | VT Description

Release Cause M 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).

4.6.2.14 Request Report BCSM Event

4.6.2.14.1 Description

This IF is used to request the gsmSSF to monitor for a call-related event, then send a notification back to the gsmSCF
when the event is detected (see Event Report BCSM).

4.6.2.14.2 Information Elements

The following information elements are used:

Information element name MO | MF | MT | VT Description
BCSM Event M M M M [This IE specifies the event or events of which a report is
requested.
M Mandatory (The IE shall always be sent).
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BCSM Event contains the following information:

Information element name MO [ MF | MT | VT Description
Event type M M M M [This IE specifies the type of event of which a report is
requested.
Leg ID C C C C [This IE indicates the party in the call for which the event
shall be reported.
Monitor Mode M M M M [When this IE is "interrupted"”, the event shall be reported as

a request, if it is "notifyAndContinue", the event shall be
reported as a natification, if the IE is "transparent", the
event shall not be reported.

DP Specific Criteria ®) ©) ©) O |This IE is described in the next table.
M Mandatory (The IE shall always be sent).

C Conditional.

6] Optional (Service logic dependent).

DP Specific Criteriais defined as:

Information element name MO | ME [ MT | VT Description

Application Timer o o @) O |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 10 s and 40 s) shall be shorter than the
network no answer timer.

o Optional (Service logic dependent).

NOTE If a Request Report BCSM Event information flow overwrites previous Request Report BCSM Event
information flow which contained Application Timer IE for No_Answer DP, the behaviour of the gsmSSF is
unpredictable.

4.6.2.15 Reset Timer

4.6.2.15.1 Description
This|IFisused to refresh atimer.

4.6.2.15.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT Description
Timer Value M M M M |This IE specifies the value to which the indicated timer
shall be set.
Timer ID (0] (0] o O |This IE indicates which timer shall be reset. It shall be set
to "Tssf".
M Mandatory (The IE shall always be sent).
o] Optional (Service logic dependent).

4.6.2.16 Send Charging Information

4.6.2.16.1 Description

This IF isused to send e-parameters from the gsmSCF to the gsmSSF. If charge advice information is received from the
gsmSCEF, it shall replace the charge advice information which would be generated by the MSC and inhibit any further
generation of CAl 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. If the subscriber isnot provisioned with the GSM Advice of
Charge supplementary service or if the VPLMN does not support this service, then no e-parameters shall be sent to the
MS and no error due to this fact shall be sent back to the gsmSCF.

ThelFisonly used inthe MO caseor inthe VT case.

ETSI



3GPP TS 23.078 version 4.8.0 Release 4

NOTE:

259

ETSI TS 123 078 V4.8.0 (2003-03)

If thisIF is used for advice of charge for MO calls, then Service Logic designers shall be aware of the

following. If charge advice information is received from the gsmSCF after charge information has been
generated by the MSC and sent to the M'S, then 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.

NOTE:

If this IF is used for advice of charge for VT calls, then Service Logic designers shall be aware of the

following. If the first set of charge advice information is sent to the gsmSSF after DP
Terminating_Attempt_Authorised processing has completed, then it can not be guaranteed that first set of
charge advice information will arrive at the MSC before the called party has answered. In that case, the
MSC has already sent itsinternally generated charge advice information to the M S.

46.2.16.2 Information Elements

The following information elements are only used for the MO case and for the VT case:

Information element name MO | ME [ MT | VT Description

SCI Billing Charging M - - M [This IE defines the Advice Of Charge related information to

Characteristics be provided to the Mobile Station

Leg ID M - - M |This IE indicates where the charging information shall be
sent.

M Mandatory (The IE shall always be sent).

SCI Billing Charging Characteristics is defined as:

Information element name MO | ME [ MT | VT Description

AOC After Answer C - - 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 - - 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 IEs may be sent).

AOC Before Answer is defined as:

Information element name MO [ MF | MT | VT Description

AOC Initial M - - M [This IE contains CAI elements as defined in 3GPP
TS 22.024 [31].

AOC Subsequent ®) - - O |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 [ MF | MT | VT Description

CAIl Elements M - - M |This IE contains CAl elements as defined in 3GPP
TS 22.024 [31].

Tariff Switch Interval @) - - O |This IE indicates the tariff switch time until the next tariff
switch applies.

M Mandatory (The IE shall always be sent).

6] Optional (Service logic dependent).

AOCAfterAnswer is defined as:
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Information element name MO | MF | MT | VT Description
CAl Elements M - - M [This IE contains CAl elements as defined in 3GPP
TS 22.024 [31].
Tariff Switch Interval (@] - - O |This IE indicates the tariff switch time until the next tariff
switch applies.

M Mandatory (The IE shall always be sent).

4.6.3 Optional (Service logic dependent) gsmSCF to gsmSRF information

flows
4.6.3.1 Activity Test
46.3.1.1 Description

This|F isused to check for the continued existence of arelationship between the gsmSCF and gsmSRF. If the
relationship is still in existence, then the gsmSRF will respond. If no reply is received, then the gsmSCF will assume
that the gsmSRF has failed in some way and will take the appropriate action.

46.3.1.2 Information Elements

This IF contains no information elements.
4.6.3.2 Cancel

46.3.2.1 Description

This|F isused by the gsmSCF to request the gsmSRF to cancel a correlated previous operation.

4.6.3.2.2 Information Elements

The following information elements are used:

Information element name MO | ME [ MT | VT Description
Invoke ID M M M M |This IE specifies the operation to be cancelled.
M Mandatory (The IE shall always be sent).
4.6.3.3 Play Announcement
4.6.3.3.1 Description

This|F isused for inband interaction.
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4.6.3.3.2 Information Elements

The following information elements are required:

Information element name MO | ME [ MT | VT Description

Information To Send M 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 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 M |This IE indicates whether or not a

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

M Mandatory (The IE shall always be sent).

6] Optional (Service logic dependent).

Information To Send contains the following information:

Information element name MO [ MF | MT | VT Description

Inband Info C C C C |This IE indicates the inband information to be sent.

Tone C C C C [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.

C Conditional (only one element shall be present).

Inband Info contains the following information:

Information element name MO | MF [ MT | VT Description

Message 1D M M M M [This IE is described in the next table.

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

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

Interval 0] 0] o] O |This IE indicates the time interval in seconds between two
repetitions.

M Mandatory (The IE shall always be sent).

o] Optional (Service logic dependent).

Message ID contains the following information:

Information element name MO | MF [ MT | VT Description

Elementary Message ID C C C C [This IE indicates a single announcement

Text C C C C |This IE indicates a text to be sent. The text shall be
transformed to inband information (speech) by the
gsmSRF.

Elementary Message IDs C C C C [This IE indicates a sequence of announcements

Variable Message C C C C |This IE indicates an announcement with one or more
variable parts.

C Conditional (only one element shall be present).

Tone contains the following information:

Information element name MO | ME [ MT | VT Description

Tone ID M M M M |This IE indicates the tone to be sent.

Duration 0] 0] 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 IE shall always be sent).

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

46.34.1 Description

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

46.3.4.2 Information Elements

The following information elements are required:

Information elementname | MO | MF | MT [ VT Description
Collected Info M M M M |This IE is described in the next table.
Information To Send (@) (@) (@) O |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 M [This IE indicates whether the gsmSRF may 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 | ME [ MT | VT Description

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

@) Optional (Service logic dependent).

Collected Digits contains the following information:

Information element name MO [ MF | MT | VT Description

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

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

End Of Reply Digit @) @) 6] O |This IE indicates the digit(s) used to signal the end of input.

Cancel Digit (0] (0] (0] O |[If this IE is present, the cancel digit can be entered by the
user to request a possible retry

Start Digit (0] (0] (0] O |Ifthis IE is present, the start digit(s) indicates the start of
the valid digits to be collected.

First Digit Time Out (0] (0] (0] O |If this IE is present, the first digit shall be received before
the expiration of the first digit timer expiration

Inter Digit Time Out o @) @) O |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.

Interruptable Ann Ind 0] 0] 0] O [If this IE is set to TRUE (default value) the announcement
is interrupted after the first valid or invalid digit received by
the gsmSRF. If this IE is present and explicitly set to
FALSE, the announcement will not be interrupted after the
first digit is received by the gsmSRF

Voice Information 0] 0] 0] 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 0] 0] 0] 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).
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InformationToSend is defined in clause 4.6.3.3.

4.6.4  gsmSRF to gsmSCF information flows
46.4.1 Activity Test ack

46.4.1.1 Description

This IF isthe response to the Activity Test.

46.4.1.2 Information Elements

This IF contains no information elements.
4.6.4.2 Assist Request Instructions

46.4.2.1 Description

This IF is sent to the gsmSCF by a gsmSSF which is acting as the assisting gsmSSF or by a gsmSRF-.

46.4.2.2 Information Elements

The following information elements are required:

Information element name MO [ MF | MT | VT Description

CorrelationID M 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 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).
4.6.4.3 Prompt And Collect User Information ack (received information)
46.4.3.1 Description

This|F isused by the gsmSRF to indicate the result a Prompt And Collect User Information IF.

4.6.4.3.2 Information Elements

The following information elements are required:

Information element name MO | ME [ MT | VT Description
Digits Response C C C C [This IE indicates the digit sequence received from the end
user
C Conditional (The IE shall be sent, if available).
4.6.4.4 Specialized Resource Report
46.4.4.1 Description

This IF is used to response to a PlayAnnouncement |IF when the announcement complete indication is set.
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46.44.2 Information Elements

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

4.65.1 Activity Test

46.5.1.1 Description

This IF is used to check for the continued existence of arelationship between the gsmSCF and assistSSF. If the
relationship is still in existence, then the assistSSF will respond. If no reply is received, then the gsmSCF will assume
that the assistSSF has failed in some way and will take the appropriate action.

46.51.2 Information Elements

This IF contains no information elements.
46.5.2 Cancel

46.5.2.1 Description

This|F isdescribed in clause 4.6.3.
4.6.5.3 Connect To Resource

4.6.5.3.1 Description

ThisIF isdescribed in clause 4.6.2.
4.6.5.4 Play Announcement

46.5.4.1 Description
This|Fisdescribed in clause 4.6.3.

4.6.5.5 Prompt And Collect User Information

46.55.1 Description

This|F isdescribed in clause 4.6.3.
4.6.5.6 Reset Timer

4.6.5.6.1 Description
This|F isdescribed in clause 4.6.2.

4.6.6  Assisting SSF to gsmSCF information flows

4.6.6.1 Activity Test ack

46.6.1.1 Description

This IF isthe response to the Activity Test.
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46.6.1.2 Information Elements

This IF contains no information elements.
4.6.6.2 Assist Request Instructions

4.6.6.2.1 Description
ThisIFisdefined in clause 4.6.4.

4.6.6.3 Prompt And Collect User Information ack (received information)

4.6.6.3.1 Description

ThisIF isdescribed in clause 4.6.4.
4.6.6.4 Specialized Resource Report

4.6.6.4.1 Description
This|F isdescribed in clause 4.6.4.

4.6.7 HLR to VLR information flows

46.7.1 Delete Subscriber Data

46.7.1.1 Description

ThisIFisused by an HLR to remove certain subscriber datafrom a VLR if the subscription of one or more
supplementary services or basic servicesis withdrawn. Note that this IF is not used in case of erasure or deactivation of
supplementary services. ThisIF is specified in 3GPP TS 29.002 [4].

46.7.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific IE:

Information element name Required Description
CAMEL Subscription Info C This IE identifies that all CSls shall be deleted from the subscriber data
Withdraw in VLR.
Specific CSI Withdraw C This IE indicates that one or more specific elements of CAMEL

Subscription Info shall be deleted from the VLR.

The specific elements of CAMEL Subscription Info which may be
deleted are:

- O-CSI with TDP criteria for O-CSI;

- TIF-CSI

- D-CSsI;

- VT-CSI with TDP criteria for VT-CSI.

This IE should not be sent when CAMEL Subscription Info Withdraw is
present.

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

46.7.2 Insert Subscriber Data

46.7.2.1 Description
ThisIFisused by an HLR to update a VLR with certain subscriber data. ThisIF is specified in 3GPP TS 29.002 [4].
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46.7.2.2 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.
D-CsSI C This IE identifies the subscriber as having originating CAMEL dialled
services.
VT-CSI C This IE identifies the subscriber as having terminating CAMEL services
in the VMSC.
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 clause 4.3.1
Service Key M This IE is described in clause 4.3.1.
Default Call Handling M This IE is described in clause 4.3.1.
TDP List M This IE is described in clause 4.3.1.
DP Criteria (@) This IE is described in clause 4.3.1.
CAMEL Capability Handling C This IE is described in clause 4.3.1. If this IE is absent, this indicates
that CAMEL phase 1 is asked.

M Mandatory (The IE shall always be sent).
C Conditional (The IE shall be sent when required).
o] Optional (service logic dependant).

D-CSlI contains the following information:

Information element name Required Description
gsmSCF Address M This IE is described in clause 4.3.2.
Service Key M This IE is described in clause 4.3.2.
Default Call Handling M This IE is described in clause 4.3.2.
DP Criteria M This IE is described in clause 4.3.2.
CAMEL Capability Handling M This IE is described in clause 4.3.2. The CAMEL Capability Handling
shall indicate CAMEL phase 3 or higher.

M Mandatory.

VT-CSI contains the following information:

Information element name Required Description
gsmSCF Address M This IE is described in clause 4.3.4.
Service Key M This IE is described in clause 4.3.4.
Default Call Handling M This IE is described in clause 4.3.4.
TDP List M This IE is described in clause 4.3.4.
DP Criteria @) This IE is described in clause 4.3.4.
CAMEL Capability Handling M This IE is described in clause 4.3.4. The CAMEL Capability Handling
shall indicate CAMEL phase 3 or higher.

M Mandatory.
o] Optional (service logic dependant).
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46.7.3 Provide Subscriber Info

46.7.3.1 Description

ThisIF isdescribed in 3GPP TS 23.018 [3] and is used by the HLR to request information (subscriber state and
location) from the VLR at any time.

4.6.7.4 Provide Roaming Number

46.7.4.1 Description
This|F isspecified in 3GPP TS 23.018 [3] and used by the HLR to request a roaming number from the VLR.

4.6.7.4.2 Information Elements

Provide Roaming Number contains the following CAMEL specific | E:

Information element name Required Description

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

Call Reference Number M This IE carries the Call Reference Number provided by the GMSC in
the Send Routeing Info IF.

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

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

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

M Mandatory (The IE shall always be sent).

C Conditional (The IE shall be sent, if received from the GMSC in the Send Routeing Info).

4.6.8 VLR to HLR information flows
46.8.1 Insert Subscriber Data ack

46.8.1.1 Description

ThisIF isused by the VLR to indicate to the HL R the result of the Insert Subscriber Data IF. This IF is specified in
3GPP TS 29.002 [4].

46.8.1.2 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 IE shall always be sent when a CSI has been included in the ISD).

46.8.2 Provide Subscriber Info ack

46.8.2.1 Description
This|F isdescribed in 3GPP TS 23.018 [3] and is used by the VLR to provide the requested information to the HLR.
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4.6.8.3 Update Location

4.6.8.3.1 Description

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

46.8.3.2 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.

46.8.4 Restore Data

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

4.6.8.4.2 Information Elements

Restore Data 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.

46.9 HLR to GMSC information flows

4.6.9.1 Send Routeing Info ack

46.9.1.1 Description

This|F is specified in 3GPP TS 23.018 [3] and is used by the HLR to transfer the requested routeing information to the
GMSC.
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Send Routeing Info ack contains the following CAMEL specific |E:

Information element name

Required

Description

Location Information

C

This IE indicates the location of the served subscriber.

O-Csl

Cc

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.

D-CSI

This |E identifies the subscriber as having originating CAMEL dialled
services.

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

Subscriber State

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.

- Assumedldle: 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-CSI

This IE identifies the subscriber as having terminating CAMEL
services.

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

Basic Service Code

This IE indicates the type of basic service i.e. teleservice or bearer
service.

CUG Subscription Flag

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 IE shall be sent, if available).

Location Information contains is defined in 3GPP TS 23.018 [3]. The following differences apply:

Information element name Required Description

Service area ID C1 See 3GPP TS 23.018 [3].

Cell ID C1 See 3GPP TS 23.018 [3].

Current Location Retrieved - Not applicable

Location area ID C1 See 3GPP TS 23.003 [37].

Selected LSA Identity C This IE indicates the LSA identity associated with the current position
of the MS. Shall be present if the LSA ID in the subscriber data
matches the LSA ID of the current cell. In the case of multiple matches
the LSA ID with the highest priority shall be sent. See 3GPP
TS 23.073 [23].

C Conditional (The IE shall be sent, if available and SoLSA is supported).

C1 Conditional (The IE shall be sent, if available. One and only one of the three conditional IEs shall be sent).

- Not applicable.

O-CSl isdefined in clause 4.3.1.
D-CSl isdefined in clause 4.3.2.
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T-CSl contains the following information:

Information element name Required Description
gsmSCF Address M This IE is described in clause 4.3.4.
Service Key M This |IE is described in clause 4.3.4.
Default Call Handling M This IE is described in clause 4.3.4.
TDP List M This IE is described in clause 4.3.4.
DP Criteria C1 This IE is described in clause 4.3.4.
CAMEL Capability Handling C This IE is described in clause 4.3.4. If this IE is absent, this indicates
that CAMEL phase 1 is asked.

M Mandatory.

C Conditional.

C1 Conditional (The HLR shall send only the criteria associated with DP T_Busy or DP T_No_Answer, if
available).

46.10 GMSC to HLR information flows
4.6.10.1 Send Routeing Info

4.6.10.1.1 Description
This IFisdescribed in 3GPP TS 23.018 [3] and is used to request information from the HLR to route an M T call.

46.10.1.2 Information Elements

Send Routeing Info contains the following CAMEL specific |E:

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

Call Diversion Treatment Indicator C This IE indicates whether or not the call can be forwarded using the

Call Forwarding or Call Deflection Supplementary Services.
Shall be sent if received within Forward Service Interaction Indicator in
Service Interaction Indicators Two from the IAM or previous CAMEL

processing.
C Conditional (The IE shall be sent, if received from the gsmSCF or set by the gsmSSF).
M Mandatory (The IE shall always be sent when the GMSC supports CAMEL).

46.11 VMSC to GMSC information flows
4.6.11.1 Resume Call Handling

46.11.1.1 Description

ThisIF isdescribed in 3GPP TS 23.079 [36] and is used to request the GM SC to take over handling the call so that it
can be forwarded from the GMSC.
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46.11.1.2 Information Elements

Resume Call Handling contains the following CAMEL specific | E:

Information element name Required Description

O-Csl C This IE indicates that CAMEL handling applies for an optimally routed
late forwarded call.

This IE shall be present if CAMEL handling applies; otherwise it shall
be absent.

Trigger criteria for DP Collected Information, if present, shall be
omitted in this IF.

Trigger criteria for DP Route Select Failure is not present in this 3GPP
release.

D-CSlI C This IE indicates that CAMEL handling applies for an optimally routed
late forwarded call.

This IE shall be present if CAMEL handling applies; otherwise it shall
be absent.

C Conditional (The |E shall be sent if applicable).

4.6.12 MSC to VLR information flows
4.6.12.1 Send Info For Incoming Call

46.12.1.1 Description

This IFisdescribed in 3GPP TS 23.018 [3] and is used to request the VLR to provide information to handle an
incoming call.

46.12.1.2 Information Elements

Send Info For Incoming Call contains the following CAMEL specific IE:

Information element name Required Description

Suppress VT-CSI C This IE indicates that VT-CSI shall be suppressed.
Shall never be sent in the first interrogation; shall always be sent in the
second interrogation.

Call Diversion Treatment Indicator C This IE indicates whether or not the call can be forwarded using the
Call Forwarding or Call Deflection Supplementary Services.

Shall be sent if received within the Forward Service Interaction
Indicator in the Service Interaction Indicators Two from the IAM or
previous CAMEL processing.

C Conditional (The |E shall be sent if applicable).

4.6.12.2 Send Info For MT Reconnected Call

46.12.2.1 Description

This IFisused to request the VLR to provide information to handle areconnected MT call.

46.12.2.2 Information Elements

Send Info For MT Reconnected Call contains the following | E:

Information element name Required Description
Called number M E.164 number of the call destination.
M Mandatory (The IE shall always be sent).
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4.6.12.3 Send Info For Outgoing Call

4.6.12.3.1 Description

ThisIF isdescribed in 3GPP TS 23.018 [3] and is used to request the VLR to provide information to handle an outgoing
call.

4.6.12.3.2 Information Elements

Send Info For Outgoing Call contains the following CAMEL specific IE.

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.
Suppress D-CSI C This IE indicates that D-CSI shall be suppressed.
Shall always be sent in the second interrogation.
N-CSI available C This IE indicates that N-CSl is available in MSC.
Shall be sent in the first interrogation if N-CSl is available in MSC.
C Conditional (The IE shall be sent if applicable).

46.12.4 Send Info For Reconnected Call

46.12.4.1 Description

This IF isused to request the VLR to provide information to handle a reconnected MO call.

46.12.4.2 Information Elements

Send Info For Reconnected Call contains the following | Es.

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.

CUG index C For the definition of this IE, see 3GPP TS 23.085 [9]. Shall be present
if it was received in the setup request from the MS.

Suppress preferential CUG C For the definition of this IE, see 3GPP TS 23.085 [9]. Shall be present
if it was received in the setup request from the MS.

Suppress CUG outgoing access C For the definition of this IE, see 3GPP TS 23.085 [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 IE shall always be sent).

C Conditional (The IE shall be sent if applicable).

4.6.13 VLR to MSC information flows

4.6.13.1 Complete Call

4.6.13.1.1 Description

ThisIF isdescribed in 3GPP TS 23.018 [3] and is used to instruct the M SC to continue the connection of a call.
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46.13.1.2 Information Elements

Complete Call contains the following CAMEL specific |E:

Information element name MO | MF | MT VT Description

O-Csl C - - - | This IE indicates that CAMEL handling applies for an MO
call. It shall be present in the response to the first
interrogation for an MO call if CAMEL handling applies;
otherwise it shall be absent. It shall be absent from the
response to the second interrogation for an MO call and
in the response to the interrogation for an MT call.

D-CSlI C - - - | This IE identifies the subscriber as having originating
CAMEL dialled services.

Call Reference Number - - - M | This IE carries the Call Reference Number provided by
the HLR in the Provide Roaming Number IF.

GMSC Address - - - M | This IE is the E.164 address of the GMSC.

M Mandatory (The IE shall always be sent).

C Conditional (The |E shall be sent if applicable).

4.6.13.2 Continue CAMEL Handling

4.6.13.2.1 Description
ThisIF isused to instruct the MSC to continue the CAMEL specific handling.

4.6.13.2.2 Information Elements

Continue CAMEL Handling contains the following I E:

Information element name Required Description
VT-CSI M This |E identifies the subscriber as having terminating CAMEL services
in the VMSC.
IMSI M IMSI of the B subscriber.
MSISDN C E.164 number which identifies the B subscriber. It will be used to create

the redirecting number presented to the C subscriber. Shall be present
if the call is to be forwarded or if it has been provided by the HLR in the
Provide Roaming Number IF, otherwise shall be absent.

CUG interlock C For the definition of this IE, see 3GPP TS 23.085 [9]. Shall be present if
the VLR has determined that the forwarded call is to be treated as a
CUG call in accordance with the rules in 3GPP TS 23.085 [9], otherwise
shall be absent.

CUG outgoing access C For the definition of this IE, see 3GPP TS 23.085 [9]. Shall be present if
the VLR has determined that the forwarded call is to be treated as a
CUG call with outgoing access in accordance with the rules in 3GPP
TS 23.085 [9], otherwise shall be absent.

Location information C Information to define the location of the MS: see definition in 3GPP
TS 23.018 [3]. Shall be present if location information was requested
and is available; otherwise shall be absent.

GMSC-Address M The E.164 address of the GMSC which was received in the Provide
Roaming Number.

Call Reference Number M This IE carries the Call Reference Number provided by the HLR in the
Provide Roaming Number IF.

ExtBasic Service Code C This IE indicates the type of basic service i.e. teleservice or bearer
service.

M Mandatory (The IE shall always be sent).

C Conditional (The IE shall be sent if applicable).
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4.6.13.3 Process Call Waiting

4.6.13.3.1 Description

ThisIF isdescribed in 3GPP TS 23.018 [3] and is used to instruct the M SC to continue the connection of awaiting call.

46.13.3.2 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).

4.6.13.4 Send Info For Incoming Call ack

4.6.13.4.1 Description

This IF isdescribed in 3GPP TS 23.018 [3] and is used to indicate that the incoming call for which the M SC requested
subscription information shall be forwarded.

46.13.4.1 Information Elements

Send Info For Incoming Call ack contains the following CAMEL specific IE:

Information element name Required Description

O-Csl C This IE indicates that originating CAMEL service handling applies for a
forwarded call.

Shall be present if originating CAMEL service handling applies;
otherwise shall be absent.

D-CSlI C This IE indicates that originating CAMEL dialled service handling
applies for a forwarded call.

Shall be present if originating CAMEL dialled service 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.

M Mandatory (The IE shall always be sent).

C Conditional (The |E shall be sent if applicable).
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4.6.13.5 Send Info For Incoming Call negative response

4.6.135.1 Description

This IF isdescribed in 3GPP TS 23.018 [3] and is used to indicate that the incoming call for which the M SC requested
subscription information shall not be connected.

4.6.13.5.2 Information Elements

Send Info For Incoming Call negative response contains the following CAMEL specific | E which may be attached as a
| E to any of the negative response values defined in 3GPP TS 23.018 [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 |E shall be sent if applicable).

4.6.13.6 Send Info For MT Reconnected Call ack

4.6.13.6.1 Description

ThisIF isused to instruct the M SC to continue the connection of areconnected MT call.

4.6.13.6.2 Information Elements

Send Info For MT Reconnected Call ack contains the following IEs:

Information element name Required Description

O-Csl C This IE indicates that originating CAMEL service handling applies for
the reconnected call.

Shall be present if originating CAMEL service handling applies;
otherwise shall be absent.

D-CSlI C This IE indicates that originating CAMEL dialled service handling
applies for the reconnected call.

Shall be present if originating CAMEL dialled service handling applies;
otherwise shall be absent.

C Conditional (The IE shall be sent if applicable).
4.6.13.7 Send Info For MT Reconnected Call negative response
4.6.13.7.1 Description

This IF isused to indicate that the reconnected MT call for which the M SC requested subscription information shall not
be connected.

4.6.13.7.2 Information Elements
The negative response information element can take the following value:

- CUG rgect.
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4.6.13.8 Send Info For Reconnected Call ack

4.6.13.8.1 Description

This|F isused to instruct the M SC to continue the connection of a reconnected MO call.

46.13.8.2 Information Elements

Send Info For Reconnected Call ack does not contain any IEs.
4.6.13.9 Send Info For Reconnected Call negative response

4.6.13.9.1 Description

This IF is used to indicate that the reconnected MO call for which the M SC requested subscription information shall not
be connected.

4.6.13.9.2 Information Elements
The negative response information element can take the following value:
- Cdll barred (Operator determined barring);

- Cadl barred (Supplementary service barring).

4.7 Interaction with supplementary services

47.1 Line identification

For an MO call subject to CAMEL interactions, the gsmSCF shall have the option to include the Calling Party
Restriction Indicator parameter in the Connect message to the gsmSSF. This will be sent to the MSC and shall indicate
whether the CLI Presentation Indicator present in the Calling Party Number Parameter shall be set by CAMEL action to
Restricted.

4.7.2 Call forwarding services

4.7.2.1 Registration of Call Forwarding

The functional behaviour for the registration of the Call Forwarding supplementary service is defined in 3GPP
TS 23.082 [27]. The procedure specific to CAMEL is defined in this clause:

- CAMEL_Check_CF _Interaction.
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Procedure CAMEL_Check_CF _Interaction

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

‘ Procedure in the HLR to check '[heL\ﬁ
| provision of TIF-CSI. |
|

Result:=
pass

Result:=
fail

1(1)

Figure 4.83: Procedure CAMEL_Check_CF_Interaction
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4.7.2.2 Invocation of Call Forwarding

The functional behaviour for the invocation of the Call Forwarding supplementary service is defined in
3GPP TS 23.018 [3] and 3GPP TS 23.082 [27]. 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. When Call Forwarding isinvoked for a CAMEL subscriber with
D-CSl or if aN-CSl is present in the forwarding MSC, then the FTN shall be treated as defined in clause 4.2.1.2.2.

If the Service Interaction Indicators Two parameter was included in the Initial Address Message, the Continue With
Argument message or the Connect message, the appropriate indicator shall be applied for the forwarded call.

An HLR shall not send an FTN which is not in international format to a 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 in aformat other than international, the service logic in the HLR shall behave as if the call forwarding is
provisioned but not registered.

4.7.2.3 Invocation of Call Deflection

The functional behaviour for the invocation of the Call Deflection supplementary service is defined in
3GPP TS 23.018 [3] and 3GPP TS 23.072 [35]. The following additional requirements apply.

When Call Deflection isinvoked by a CAMEL subscriber with O-CSl, the gsmSSF shall send the DTN to the gsmSCF
in the format in which it was received from the MS. When Call Deflection isinvoked by a CAMEL subscriber with D-
CSl or if aN-CSl is present in the VM SC, then the DTN shall be treated as defined in clause 4.2.1.2.2.

If the Service Interaction Indicators Two parameter was included in the Initial Address Message, the Continue With
Argument message or the Connect message, the appropriate indicator shall be applied for the deflected call.

4.7.3 Call Barring services

When a CAMEL subscriber with O-CSl and TIF-CSI attempts to activate a conditional call barring service
(BOIC,BOIC-exHC), the HLR shall not check the interactions with call forwarding.

4.7.4 Closed User Group

For a CUG subscriber with CAMEL services:

- TheHLR shall store (and transfer to the VLR) the necessary subscriber data to ensure that the served subscriber
is not unnecessarily prevented by CUG constraints from originating calls.

- TheHLR shall store the necessary subscriber data to ensure that the served subscriber is not unnecessarily
prevented by CUG constraints from receiving calls.

For an MO or MF call, the CUG information for that call shall be sent to the gsmSCF in the Initial DP.
If the gsmSCF returns a Continue message, the call shall continue with the original CUG information unchanged.

If the gsmSCF returns a Connect or Continue With Argument message, the CUG handling in table 4.6 applies.

Table 4.6: CUG handling on receipt of Connect or Continue With Argument for an MO or MF call

CUG parameters in message Handling

Non-CUG call (note 1) Remove CUG information for the call and continue
as a non-CUG call

CUG information (note 2) Call shall continue with modified CUG information

No CUG information Call shall continue with original CUG information

NOTE 1: Received in Service Interaction Indicators Two IE.
NOTE 2: CUG information consists of at least one of CUG Interlock Code and
Outgoing Access Indicator.
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For an MT call which isto be routed to the terminating subscriber, the CUG information shall be extracted from the
Send Routeing Information ack and sent to the gsmSCF in the Initial DP, but the gsmSCF shall not have the ability to
change the CUG information for the call.

For an VT call whichisto be routed to the terminating subscriber, the CUG information shall be extracted from the
incoming ISUP |AM and sent to the gsmSCF in the Initial DP, but the gsmSCF shall not have the ability to change the
CUG information for the call.

For an MT or VT call which is subject to CAMEL forwarding, the gsmSCF shall return a Connect message and the
CUG handling in table 4.6 applies.

5 USSD to/from gsmSCF

5.1 Architecture

511 Functional Entities used for CAMEL

This clause describes the functional architecture needed to support CAMEL handling of USSD to/from gsmSCF. The
functional model of USSD in an HLR that supports CAMEL is shown in figure 5.1. The phase 2 USSD handler is
defined in 3GPP TS 23.090 [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 functional
entities and application behaviour is specified in this clause.

R MAP
CAMEL USSD gsmSCF
application

USSD Handler

MAP

$ s

Figure 5.1: Handling of USSD to and from a CAMEL subscriber
HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription

regarding U-CSl. The UG-CS is stored as global data applicable to all subscribers. The U-CSl and the UG-CSl are
stored in the HLR only.

gsmSCF: see clause 3.1.
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51.2 Interfaces defined for CAMEL

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

5.1.2.1 gsmSCF - HLR interface

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

5.2 Description of CAMEL Subscriber Data

5.2.1 USSD CAMEL Subscription Information (U-CSI)

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

This clause defines the contents of the USSD CAMEL Subscription Information (U-CSl). The U-CSI consists of alist
of pairs of the following two parameters.

5211 Service Code

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

5.2.1.2 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.

5.3 Content of the USSD General CAMEL Service Information
(UG-CSI)
The service information specified in this clause is for information only.

This clause defines the contents of the USSD General CAMEL Service Information (UG-CSI). The allocation of the
UG-CSl isindependent from a particular subscriber.

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

531 Service Code

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

5.3.2 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.
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5.4 Procedures

54.1 MS Initiated USSD
For the behaviour of the USSD handler in HLR when receiving aM S initiated USSD see 3GPP TS 23.090 [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-CSI 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-CSI an error (unknown application) is returned to the USSD handler.

54.2 gsmSCF 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 is received from the MSC, the VLR shall release the transaction to the HLR and the HLR
shall release the transaction to the gsmSCF-.

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

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorization 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 gsmSCF may silently discard any 1E which it does not functionally support.
- TheHLR shal return an error if it does not functionally support an |E which it receives.

Details of errors and exceptions to these rules are specified in are specified in 3GPP TS 29.002 [4].
55.1 gsmSCF to HLR information flows

55.1.1 Unstructured SS Request

55.1.1.1 Description
ThisIF isused for the gsmSCF to request datafrom the MS viathe HLR.
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55.1.1.2 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.
MSISDN C This |E identifies the subscriber for which the information is requested.
Alerting Pattern O This IE indicates an alerting pattern to be sent to the MS.
M Mandatory (The IE shall always be sent).
C Conditional (This IE shall be sent if this IF is the first IF in a USSD dialogue. Either IMSI or MSISDN shall
be present).
@) Optional (Service Logic dependent).
5.5.1.2 Unstructured SS Notify
55.1.2.1 Description

ThisIF isused for the gsmSCF to send datato the MSviathe HLR.

55.1.2.2 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.
MSISDN C This IE identifies the subscriber for which the information is requested.
Alerting Pattern [®) This IE indicates an alerting pattern to be sent to the MS.
M Mandatory (The IE shall always be sent).
C Conditional (This IE shall be sent if this IF is the first IF in a USSD dialogue. Either IMSI or MSISDN shall be
present).
6] Optional (Service Logic dependent).
55.1.3 Process Unstructured SS Data ack
5.5.1.3.1 Description

This IF isused for the gsmSCF to send the response to the MS viathe HLR for the M Sinitiated operation.

5.5.1.3.2 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 |E shall be sent, if requested and available).
55.1.4 Process Unstructured SS Request ack
55.1.4.1 Description

This|F isused for the gsmSCF to send the response to the MS viathe HLR for the MSinitiated operation.
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5.5.1.4.2 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 IEs shall be sent).

5.5.2 HLR to gsmSCF information flows
55.2.1 Unstructured SS Request ack

55.21.1 Description
This|F isused for the MSto viathe HLR send the response to the gsmSCF for the gsmSCF initiated operation.

55.2.1.2 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 IE depends on the application. Both IEs shall be sent).

5.5.2.2 Unstructured SS Notify ack

55.2.21 Description

This|F isused for the MS to viathe HLR acknowledge to the gsmSCF that the notification was received.

55.2.2.2 Information Elements

This | E contains no information element.
5523 Process Unstructured SS Data

5.5.2.3.1 Description
ThisIF isused for the MS to request data from the gsmSCF viathe HLR.

5.5.2.3.2 Information Elements

The following information element is required:

Information element name | Required Description
SS User Data M This IE contains the string that was received from the MS.
M Mandatory (The IE shall always be sent).
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5.5.24 Process Unstructured SS Request

5.5.24.1 Description
This IF isused for the gsmSCF to request data from the MS viathe HLR.

5.5.2.4.2 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 IE shall always be sent).

o] Optional (Operator option).

5.5.2.5 Begin Subscriber Activity

5.5.25.1 Description

ThisIF isused by the HLR to start subscriber activity towards the gsmSCF for USSD purposes.

5.5.2.5.2 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).
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6 GPRS interworking

6.1 Architecture

6.1.1 Functional Entities used for CAMEL

This clause describes the functional architecture needed to support GPRS interworking for CAMEL. Figure 6.1 shows
the functional entitiesinvolved in a GPRS session requiring CAMEL support. The architecture is applicable to the third
phase of CAMEL.

Home Network

MAP

(oo ©

Interrogating Network Visiting Network

Homel/Interrogating/Visiting Network

Figure 6.1: Functional architecture for support of CAMEL

HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription
GPRS-CSl. The GPRS-CSI is stored inthe HLR.

SGSN: When processing GPRS Attach requests or Inter-SGSN Routeing Area Updates for subscribers requiring
CAMEL support, the SGSN receives a GPRS-CS| from the HLR, indicating the SGSN to request instructions from the
gprsSSF. The SGSN monitors on request the GPRS events and informs the gprsSSF of these events during processing,
enabling the gprsSSF to control the execution of the GPRS session or individual PDP contexts in the SGSN.

gprsSSF: seeclause 3.1.

gsmSCF: see clause 3.1.
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6.1.2 Interfaces defined for CAMEL

6.1.2.1 SGSN - gprsSSF interface

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

6.1.2.2 gprsSSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control a GPRS session or individual PDP Context in a certain gprsSSF. GPRS
dialogues between the gprsSSF and the gsmSCF on thisinterface are opened as a result of the gprsSSF sending a
request for instructions to the gsmSCF. A GPRS dialogue is composed of a sequence of TC dialogues linked together
by the same reference. The GPRS dia ogue handler allows the TC dialogue handling.

6.1.2.3 HLR — SGSN interface
Thisinterface is used to send CAMEL related subscriber datato a visited GPRS network, e.g. GPRS-CSI.

6.2 Detection Points (DPs)

6.2.1 Definition and description

GPRS events may be made visible to the gsmSCF. The DPs are the points in association at which these events are
detected. The DPsfor GPRS Session and PDP Context are described in clause 6.4.2 and clause 6.4.3.

A DP can be armed in order to notify the gsmSCF that the GPRS event was encountered, and to allow the gsmSCF to
influence subsequent handling of the GPRS Session, or the PDP Context. If the DP is not armed, the processing entity
continues the processing without gsmSCF involvement at this DP.

Three different types of DPs are identified:

- Trigger Detection Point-Request (TDP-R): This detection point is statically armed and may initiate a CAMEL
control relationship. This CAMEL control relationship is within anew GPRS dialogue. When the GPRS event is
encountered and reported, processing is suspended.

- Event Detection Point- Request (EDP-R): This detection point is dynamically armed within the context of a
CAMEL control relationship. When the GPRS event is encountered, and reported, processing is suspended and
the gprsSSF 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. When the GPRS event is encountered and reported, processing is not suspended.

Arming/disarming mechanism:
A DP may be statically armed or dynamically armed. The following arming rules apply:
- DPsfor GPRS Session and PDP Context are statically armed as a result of the GPRS-CSI| analysis in the SGSN.

- DPsmay be dynamically armed by the gsmSCF within the context of a CAMEL control relationship. In scenario
1 which is described in the clause 6.4.4.1, PDP context related DPs may be armed as generic DP or as non-
generic DP.

The following disarming rules apply:

- A statically armed DP is disarmed when the GPRS-CSI is withdrawn in the HLR. Only TDP-Rs can be disarmed
using this mechanism.

- If the GPRS Session isreleased, then all EDPs related to the GPRS Session are disarmed.

- If aPDP context is released, then all non-generically armed EDPs related to that PDP context are disarmed.
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- If anon-generically armed EDP is met, then EDPs for the GPRS Session or that PDP Context are disarmed, in
accordance with the implicit disarming rule (see clause 6.4.6).
- Armed EDPs may be explicitly disarmed by the gsmSCF by means of the Request Report BCSM Event
information flow.
6.2.2 Relationship, DP processing rules and GPRS dialogue

A relationship between the State Models (in the gprsSSF) 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: monitor
relationship and control relationship.

- A CAMEL control relationship: the gsmSCF is able to influence the GPRS Session/PDP Context via the
relationship for the given state model.

- A CAMEL monitor relationship: the gsmSCF is not able to influence the GPRS Session/PDP Context viathe
relationship for the given state model.

A control relationship persists aslong as there is one or more EDP-R armed for this instance of the state model, or if the
gprsSSF isin the state Waiting For Instruction for thisinstance of state model.

A control relationship changes to amonitor relationship if the conditions for a control relationship are no longer
fulfilled and one or more EDP-N is armed or one or more Apply Charging Report GPRS is outstanding for thisinstance
of the state model. If no EDP-Ns are armed and no Apply Charging Reports GPRS are outstanding for this instance of
the state model, the relationship terminates.

A GPRS dialogue exists between gprsSSF and gsmSCF if at least one of the following conditionsiis fulfilled:
- Thereisat least one EDP armed;
- Atleast onereport is pending;

- gprsSSFisin state Waiting_For_Instructions.

6.3 Description of CAMEL Subscriber Data

6.3.1 GPRS CAMEL Subscription Information (GPRS-CSI)

This clause defines the contents of the GPRS CAMEL Subscription Information.

6.3.1.1 gsmSCF Address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 humber to be used
for routeing.

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

6.3.1.3 Default GPRS Handling

The Default GPRS Handling indicates whether the GPRS session or PDP context shall be released or continued as
requested in case of error in the gprsSSF to gsmSCF dial ogue.

6.3.1.4 TDP List

The TDP List indicates on which detection point triggering shall take place.
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6.3.1.5 CAMEL Capability Handling

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

6.3.1.6 CSI state

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

6.3.1.7 Notification flag

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

6.3.1.8 gsmSCF address list for CSI

The gsmSCF address list contains a list of gsmSCF addresses to which Notification on Change of Subscriber Dataiis to
be sent. Thislistis common to all CSl.

6.4 Description of CAMEL State Models

GPRS can support multiple PDP contexts simultaneously for an attached subscriber, requiring the behaviour of a GPRS
session to be modelled by two state models, one for the attach/detach procedures (GPRS Attach/Detach State Model)
and the other for modelling individual PDP Contexts (GPRS PDP Context State Model).

6.4.1 General Handling

The GPRS State Model is used to describe the actions in an SGSN during processing of a GPRS session or PDP
Contexts.

The GPRS State Model identifies the points in basic GPRS processing when Operator Specific Service (OSS) logic
instances (accessed through the gsmSCF) are permitted to interact with basic GPRS control capabilities.

Figure shows the components that have been identified to describe a GPRS State Model.

Transition

DP

Point in Association
(PIA)

Figure 6.2: GPRS State Model Components

6.4.2 GPRS Attach/Detach State Model
The GPRS Attach/Detach State Model is used to model the behaviour of the GPRS attach/detach procedures.

When encountering a DP the Attach/Detach State Model processing is suspended at the DP and the SGSN indicates this
to the gprsSSF which determines what action, if any, shall be taken in case the DP is armed.
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Detached
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Attach

User- or network initiated
detach
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Inter SGSNRouteing area
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Intra SGSN Routeing
area update

<

Change of Position GPRS Session
Figure 6.3: GPRS Attach/Detach State Model

Table 6.1: Description of GPRS Attach/Detach DPs in the SGSN

CAMEL Detection Point DP Type Description

DP Attach TDP-R A request to attach is received.

DP Change of Position GPRS TDP-R (note), Routeing Area Update is accepted.

Session EDP-N

DP Detach EDP-N, EDP-R A detach request is received either from the MS,
the SGSN or a "Cancel Location" received from
HLR or Inter SGSN Routeing update occurred in
the old SGSN.

NOTE: Change of Position GPRS Session is reported as TDP-R in the case of Inter-SGSN Routeing
Area Update (provided that this DP is statically armed in GPRS-CSI).Change of Position GPRS
Session is reported as EDP-N in the case of Intra-SGSN Routeing Area Update (provided that
this DP is dynamically armed by the Service Logic).

6.4.2.1 Description of the Attach/Detach model (PIAS)

This clause describes the model for the attach and detach a GPRS session in the SGSN. For each PIA a description can
be found of the entry events, actions and exit events.

6.4.2.1.1 Detached

Entry events:
- Detach (user or network initiated) and clearing of a previous GPRS session.
- Processing of exceptional conditions.

Actions:
- Interfaceisidled.

- Attach request is received from M S containing the IMSI/P-TMSI and the type of attach requested and, the
identity of the MSis established (IMSI) (DP Attach), or Inter-SGSN Routeing Area Update Reguest is accepted
(DP Change of Position GPRS Session).
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- Information being analysed, e.g. GPRS-CSI is analysed.
Exit events:

- GPRS-CSl isanaysed (DP Attach or DP Change of Position GPRS Session).

6.4.2.1.2 Attached
Entry events:
- GPRS-CSI isanalysed (DP Attach).
Actions:
- MM contexts are established at the MS and the SGSN.
Exit events:
- A GPRS Detach request is received from the MS or from the network (DP Detach).
- IntraaSGSN Routeing Area Update is accepted (DP Change of Position GPRS Session).
- Anexception is encountered.

The GPRS Attach/Detach State Model shall only have one or more GPRS PDP Context State M odels associated with it
when in the Attached state. A GPRS PDP Context State Model cannot exist without its associated GPRS Attach/Detach
State Model being in the Attached state. Closure of the GPRS Attach/Detach State Model via a detach will result in the
idling of all associated GPRS PDP Context State Models and the rel ease of the associated GPRS PDP Contexts.

It shall not be necessary to trigger arelationship from the GPRS Attach/Detach State Model to the gsmSCF in order for
triggering to occur in an associated GPRS PDP Context State Model. However, in this latter case a GPRS
Attach/Detach State Model shall still exist at the SGSN. Thisis so that CSE-initiated detach events sent within a given
GPRS PDP Context relationship shall result in the GPRS Attach/Detach State Model transiting to the Detached state.
As noted above, in this state no PDP Contexts can exist and so all associated GPRS PDP Context State Models will
transit to state Idle.

6.4.3 GPRS PDP Context State Model

The GPRS PDP Context State Model is used to model the behaviour for the GPRS PDP Context procedures. Thereis
one PDP Context State Model per GPRS PDP context.

When encountering a DP the PDP Context State Model processing is suspended at the DP and the SGSN indicates this
to the gprsSSF which determines what action, if any, shall be taken in case the DP is armed.
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Idle

PDP Context

Setup Req
PDP Context Est.
PDP Context PDP_Context_ 1 ! C_Exception
Disconnection Setup

PDP Context
Setup Ack.

PDP Context Est. Ack.

User or network PDP Context
initiated disc. Established
Routeing area update
Change of Position Context
Routeing area update
Change of

Position context

Figure 6.4: GPRS PDP Context State Model

Table 6.2: Description of GPRS PDP Context DPs in the SGSN

CAMEL Detection Point DP Type Description
DP PDP Context Establishment TDP-R (note 1), Activate PDP Context request is received from
EDP-R, EDP-N the MS.
DP PDP Context Establishment TDP-R (note 2), Create PDP Context response is received from
Acknowledgement EDP-R, EDP-N the GGSN.
DP PDP Context Disconnection EDP-N, EDP-R Deactivate PDP Context Request is received

from the MS, Delete PDP Context request is

received from the GGSN. Inter SGSN Routeing

update occurred in old SGSN.

DP Change of Position Context TDP-R (note3), Routeing Area Update is accepted.

EDP-N, EDP-R

NOTE 1: The PDP Context Establishment shall be reported as TDP-R (provided that this DP is statically
armed in GPRS-CSI) if there is no relationship with the gsmSCF. If there is a relationship with the
gsmSCF it shall be reported as EDP-R or EDP-N if armed so.

NOTE 2: The PDP Context Establishment Acknowledgment shall be reported as TDP-R (provided that this
DP is statically armed in GPRS-CSI) if there is no relationship with gsmSCF. If there is a
relationship with the gsmSCF, it shall be reported as EDP-R or EDP-N if armed so.

NOTE 3: Change of Position Context is reported as TDP-R in the case of Inter-SGSN Routeing Area
Update (provided that this DP is statically armed in GPRS-CSI) if there is no relationship with the
gsmSCF.

Change of Position Context is reported as EDP-N or EDP-R in the case of Inter-SGSN Routeing
Area Update (provided that this DP is armed as generic EDP) if there is a relationship with the
gsmSCF.

Change of Position Context is reported as EDP-N in the case of Intra-SGSN Routeing Area
Update (provided that this DP is dynamically armed by the Service Logic).
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6.4.3.1 Description of the PDP Context model (PIAS)

This clause describes the model for PDP Context State Model in the SGSN. For each PIA a description can be found of
the entry events, actions and exit events.

6.4.3.1.1 Idle

Entry events:
- Deactivation (user or network initiated) and clearing of a previous PDP Context.
- Processing of exceptional conditions.

Actions:
- Interfaceisidled.

- Activate PDP Context request is received from M S (containing NSAPI, PDP Type, PDP Address, Access Point
Name, QoS Requested, PDP Configuration Options), or Inter-SGSN Routeing Area Update is accepted (DP
Change of Position Context).

- Information being analysed, e.g. GPRS-CSI is analysed.
Exit events:

- GPRS-CSl isanaysed (DP PDP Context Establishment or DP Change of Position Context, new SGSN).

6.4.3.1.2 PDP Context Setup
Entry events:

- GPRS-CSl isanaysed (DP PDP Context Establishment).
Actions:

- APN and GGSN selection procedure is performed for a primary PDP context as specified in annex A of 3GPP TS
23.060 [11]. APN and GGSN selection procedure is not performed for a secondary PDP context.

- Access Point Name is verified against the subscription. If the gsmSCF has provided an Access Point Name then
the Access Point Name provided by the gsmSCF is checked against the subscription. For details refer to 3GPP
TS 23.060 [11] annex A.

- The operator determined barring category "Barring of all Packet Oriented Services' is checked and invoked if
necessary.

- Theoperator determined barring category "Barring of Packet Oriented Services from access points that are
within the HPLMN whilst the subscriber isroaming in a VPLMN" is checked and invoked if necessary.

- The operator determined barring category "Barring of Packet Oriented Services from access points that are
within the roamed to VPLMN" is checked and invoked if necessary.

- The SGSN ensuresthat an already active PDP context is not reactivated.

- GGSN addressis derived from the Access Point Name by interrogation of a DNS. The Access Point Name
consists of a Network Identifier and an Operator Identifier.

- Create PDP Context Request is sent to the GGSN.
Exit events:
- Create PDP Context Response is received from the GGSN (DP PDP Context Establishment Acknowledgement).

- Anexception is encountered.
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6.4.3.1.3 PDP Context Established
Entry events:
- GPRS-CSl isanaysed (DP PDP Context Establishment Acknowledgement or DP Change of Position Context).
Actions:
- PDP context is established at the MS and the SGSN.
Exit events:

- Deactivation of the PDP Context is received from the MS or the GGSN, or is due to an inter SGSN routing area
update (DP PDP Context Disconnection, old SGSN).

- Intra-SGSN Routeing Area Update Request_is received from the M S (DP Change of Position Context).
- Inter-SGSN Routeing Area Update (DP Change of Position Context, new SGSN).

- An exception is encountered.

6.4.3.1.4 Change of Position Context
Entry events:

- Inter SGSN Routing Area update accepted (new SGSN).

- Intra SGSN Routeing Area update request received from the MS.
Actions:

- PDP Context (containing NSAPI, PDP Type, PDP Address, Access Point Name, QoS Requested, PDP
Configuration Options) is re-established in case of Inter-SGSN Routeing Area update accepted (new SGSN).

- Intra SGSN Routeing Area updated.
Exit events:

- reestablishment of the PDP context at the new SGSN and return to PDP context established in case of inter
SGSN Routeing Area update accepted in new SGSN (PIA PDP context established).

- Routeing Area update completed in case of intra SGSN Routeing Area update (PIA PDP context established).

6.4.4 GPRS CAMEL Scenarios

Two different scenarios are applicable for CAMEL control of GPRS.

Scenario 1: Scenario 1 allows CAMEL control of the GPRS session and of multiple PDP contexts related to this
session within a single GPRS dialogue.

Scenario 2: Scenario 2 allows CAMEL control of single PDP contexts. Multiple PDP contexts are controlled in this
scenario via multiple GPRS dial ogues.

Scenario 1 and scenario 2 are mutually exclusive, i.e. it isnot possible to use both for one GPRS session at the same
timein one SGSN. A GPRS session isinvolved in GPRS CAMEL at one moment in time either by using scenario 1 or
by using possible multiple instances of scenario 2. GPRS sessions in different SGSNs are independent from a CAMEL
perspective.

6.44.1 GPRS CAMEL Scenario 1

Scenario 1 allows CAMEL control of the GPRS session and of multiple PDP contexts related to this session within a
single GPRS dialogue (Session dialogue).
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SGSN/SSP GPRS Dialogue SCP
AD |q [\ A\ >
SM Information flow related to
the Session
PDP#1 | ¢ _ >
SM Information flow related to
PDP Context #1
PDP#2 [¢ : >
SM Information flow related to
PDP Context #2

Figure 6.5: GPRS CAMEL Scenario 1

A GPRS dialogue in scenario 1 aways consists of one GPRS Attach/Detach State Model and optionally of additional
multiple GPRS PDP Context State Models related to the Attach/Detach State Model for the GPRS session. Thereis at
most one GPRS Attach/Detach State Model per non idle GPRS session in one SGSN and at most one PDP Context
State Model per active GPRS PDP context in one SGSN. The various PDP Context State Models are treated
independently of each other.

The GPRS dialogue and the relationship between the GPRS Attach/Detach State Model and the gsmSCF are always
initiated using the TDPs of the GPRS Attach/Detach State M odel.

The gsmSCF requests further control or monitoring of individual GPRS PDP contexts using the Request Report GPRS
Event information flow. To be informed about new individual PDP contexts the gsmSCF arms the DP "PDP Context
Establishment" or the DP "PDP Context Establishment Acknowledgement" generically, i.e. without aPDP ID, asan
EDP. To beinformed about the handed over PDP contexts the gsmSCF arms the DP " Change of Position Context"
generically as an EDP-N or EDP-R.

Each GPRS PDP context isidentified by a PDP ID. The PDP ID is assigned by the SGSN during PDP context
establishment. The PDP ID is unique within one GPRS dialogue. The Reguest Report GPRS Event information flows to
control new or handed over PDP contexts do not include a PDP ID. Thereisno "PDP ID" related to the GPRS
Attach/Detach State Model.

The PDP Id isreported to the gsmSCF in the first event notification for that PDP context.

6.4.4.2 GPRS CAMEL Scenario 2

Scenario 2 allows CAMEL control of single PDP contexts. Multiple PDP contexts are controlled in this scenario via
multiple GPRS dialogues (PDP Context dialogues).

SGSN/SSP GPRS Dialogue #1 SeP

PDP#1 [¢ A : A >
SM Information flow related to
PDP context #1
PDP#2 [¢ A : A >
SM Information flow related to
PDP context #2

GPRS Dialogue #2

Figure 6.6: GPRS CAMEL Scenario 2
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A GPRS dialogue in scenario 2 consists of asingle GPRS PDP Context State Model. Thereis no GPRS Attach/Detach
State Model involved in this scenario. Thereis at most one PDP Context State Model per active GPRS PDP context in
one SGSN.

There might be multiple GPRS dialogues in scenarios 2 for one GPRS session, each of the dialogues controlling a
single GPRS PDP context. The various GPRS dial ogues are independent of each other.

The GPRS dialogue and the relationship between the GPRS PDP Context State Model and the gsmSCF are always
initiated using the TDPs for the GPRS PDP Context State M odel.

Control of further individual GPRS PDP contexts in the same GPRS dialogue as in scenario 1 is not possible. There are
no PDP IDsin this scenario.

6.4.5 SGSN Routeing Area Update

6.45.1 Intra-SGSN Routeing Area Update

Intra-SGSN Routeing Area Update will be detected viathe DP " Change of Position GPRS Session” for the session
using the GPRS Attach/Detach State Model and viathe DPs " Change of Position Context" for the individual PDP
contexts using the GPRS PDP Context State Models.

It will be reported viaan EDP-N if the necessary EDP-N is armed.

6.4.5.2 Inter-SGSN Routeing Area Update

Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected viathe DP " Change of
Position GPRS Session" for the session using the GPRS Attach/Detach State Model and via the DPs " Change of
Position Context" using the GPRS PDP Context State Models for the individual PDP contexts which have been handed
over.

Scenario 1:

Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected in the new SGSN viathe DP
"Change of Position GPRS Session” for the session using the GPRS Attach/Detach State Model and in the new SGSN

viathe DPs "Change of Position Context" using the GPRS PDP Context State Models for the individual PDP contexts
which have been handed over.

In this scenario the DP "Change of Position GPRS Session” is armed asa TDP-R. If the Routeing Area Updateis
accepted the gprsSSF reports this TDP-R to the gsmSCF using the Initial DP GPRS information flow. To be informed
about new PDP contexts the gsmSCF arms the DP "PDP Context Establishment” or the DP "PDP Context

Establishment Acknowledgement” generically as EDP-R or EDP-N. The DPs " Change of Position Context" for the PDP
contexts which have been handed over will be reported with all necessary information to the gsmSCF when the gprsSSF
iscontinued, i.e. it is not longer waiting for instructions. Contexts which are not continued in the new SGSN are not
reported. The EDPs for new PDP contexts are reported as usual .

The Detach in the old SGSN is reported to the gsmSCF, provided this event is armed. All outstanding reportsin the old
SGSN are sent to the gsmSCF and al open CDRs are closed.

Scenario 2:

Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected in the new SGSN viathe DPs
"Change of Position Context" using the GPRS PDP Context State Models for the individual PDP contexts which have
been handed over.

In this scenario the DP " Change of Position Context" is armed as TDP-R. If the Routeing Area Update is accepted the
gprsSSF reports these TDP-Rs PDP contexts which have been handed over to the gsmSCF using the Initial DP GPRS
information flows in multiple GPRS dia ogues.

The PDP Context Disconnection in the old SGSN is reported to the gsmSCF, provided this event is armed. All
outstanding reportsin the old SGSN are sent to the gsmSCF and the open CDR is closed.
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6.4.6

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

Rules for Implicit Disarming of Detection Points

Implicit EDP disarming rules are specified for the Attach/Detach State Model and PDP Context State Model. The tables
specify which EDP's shall be disarmed (i.e. MonitorMode set to Transparent) if/when each EDP is encountered,
irrespective of the EDP's MonitorMode (Transparent, NotifyAndContinue, or Request).

EDPs which are armed generically for GPRS PDP Context State Models shall only be implicitly disarmed at the end of
the GPRS dialogue. Explicit disarming is possible.

When EDP's are armed with MonitorMode "Request” (EDP-R's) are encountered, any implicit EDP disarming shall
take place before reporting the EDP and transiting the gprsSSF to the WFI state (if not already suspended in the WFI
state).

The table entry "X" meansthat if one DP occurs (independently of arming and reporting to the gsmSCF) the marked
oneisimplicitly disarmed. It shall be possible to rearm explicitly an implicitly disarmed DP.

Table 6.3: Implicit disarming rules for Scenario 1
(the rules apply for non-generically armed DPSs)

Encountered DP Implicit disarmed DPs
DP Change DP Change DP DP PDP DP PDP Context DP PDP
of Position of Position Detach Context Establishment Context
GPRS Context Establishme | Acknowledgeme | Disconnectio
Session nt nt n
DP Change of Position
GPRS Session
DP Change of Position
Context
DP Detach X X X X X X
DP PDP Context
Establishment
DP PDP Context X
Establishment
Acknowledgement
DP PDP Context X X X
Disconnection
Table 6.4: Implicit disarming rules for Scenario 2
(the rules apply for non-generically armed DPs)
Encountered DP Implicit disarmed DPs
DP Change of | DP PDP Context DP PDP
Position Establishment Context
Context Acknowledgement | Disconnection
DP PDP Context X
Establishment
Acknowledgement
DP PDP Context X X X
Disconnection
DP Change of Position
Context
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6.5 Procedures for CAMEL GPRS

6.5.1 Overall SDL Architecture

System  CAMEL_GPRS 1(1)

gsmSCF

[]
[]

CAP Interface

GPRS
Dialogue
Handler

Internal CAP Interface

[]

gprsSSF

Internalinterface

[]

MobileStation [1] [1] SGSN [1] [1] GGSN

A_Interface GTP

Figure 6.7: Architecture for CAMEL/GPRS interworking

6.5.2 Handling GPRS in the SGSN

The

functional behaviour of the SGSN is specified in 3GPP TS 23.060 [11]. The procedures specific to CAMEL are

specified in this clause:

6.5
The

Procedure CAMEL_GPRS_Attach;

Procedure CAMEL_GPRS Detach;

Procedure CAMEL_GPRS_Routeing_Area Update Session;

Procedure CAMEL_GPRS Routeing_Area Update Context;

Procedure CAMEL_GPRS PDP_Context Establishment;

Procedure CAMEL_GPRS Create PDP_Context_Establishment_Acknowledgement;
Procedure CAMEL_GPRS _Change Of_QoS;

Procedure CAMEL_GPRS_PDP_Context_Disconnection.

2.1 Actions of the SGSN on receipt of Int_Error

SGSN checks the default GPRS Handling parameter in GPRS-CS!.

If the default GPRS handling is release, a Detach indication is sent to the MS. The SGSN then releases all resources and

thei

nvoked CAMEL procedure ends.

If the default GPRS handling is continue, the SGSN continues processing without CAMEL support.
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6.5.2.2 Actions of the SGSN on receipt of Int_Continue

The SGSN continues processing without any modification of GPRS parameters.

6.5.2.3 Handling of GPRS Attach/Detach
Procedure CAMEL_GPRS_Attach 1(2)
:7*7P7rc;c7eau7r(; i;17th7e75‘:(5787N7f6r7(;,&M7I57LT\ [* Signals to/from the right are to/from the gprsSSF;
thandling of MS Attach */ N signal from the left is from the access network. */

No

Result := Store original
Continue GPRS parameters

Int_invoke_
GPRS_SSE

Wait_for_
GPRS_SSF_

Int_GPRS
SSF_Invoked

Int_DP_
Attach

DP_Attach

Int_GPRS_
Failure

Result :=
Abort_session

Figure 6.8a: Procedure CAMEL_GPRS_Attach (sheet 1)
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Procedure CAMEL_GPRS_Attach 2(2)
;[l;iPirci)éeidiu;e; |;1}Hé ééfsﬁf};? E:iAR/IiEiLT\ﬁ /* Signals from the right are from the gprsSSF.*/
handling of MS Attach */ |
| |
DP_Attach
- Int Int_Contin
Session ni_error GPRS
No Default GPRS handling =
Continue?
Yes
Result := Result := Result :=
Release_session Abort_session Continue

Figure 6.8b: Procedure CAMEL_GPRS_Attach (sheet 2)
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Procedure CAMEL_GPRS_Detach 1(2)
ﬁ*ilsrbéédiuiré iinitﬁé 787GiSil\I fo} 7CiA7l\/7IEiI: o T} Y /* Signals to/from the right are to/from the gprsSSF */
handling of MS or network indicated Detach *

| |

Result :=
Continue

DP_Detach

Int_Continde Int_error

N

Result :=
Continue

Figure 6.9: Procedure CAMEL_GPRS_Detach (sheet 1)
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6.5.2.4 Handling of GPRS Routeing Area Update

Procedure CAMEL_GPRS_Routeing_Area_Update_Session 1(2)

/* Procedure in the SGSN for CAMEL handling of: T\ﬁ /* Signals to/from the right are to/from the gprsSSF;%

- intra-SGSN Routeing Area Update, or signal from the left is from the access network. */
|- inter-SGSN Routeing Area Update in the new SGSN */

Yes
Intra-SGSN Int_DP_Change_
Of_Position /Session
Inter-SGSN
NO  &pRs- DP_Change_\
Avocation? Of |Position_Session
Yes
Result := Int_invoke_ |_| Intra- or Inter-SGSN
Continue GPRS_SSE Routeing Area Update?

Wait_for_
GPRS_SSF_

Int_ GPRS
SSF_invoked

Int_DP_Chan
Of_Position_ &

Int_GPRS_
Failure

Result :=
Of |\Position_Session Abort_session

Figure 6.10a: Procedure CAMEL_GPRS_Routeing_Area_Update_Session (sheet 1)
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Procedure CAMEL_GPRS_Routeing_Area_Update_Session 2(2)

‘/* Procedure in the SGSN for CAMEL handling of: T; /* Signals from the right are from the gprsSSF.*/%

‘ intra-SGSN Routeing Area Update, or
- inter-SGSN Routeing Area Update in the new SGSN */

of Posmon Session

Int_error Int_Contin<

Session

]
No | | Default GPRS handling =
Continue?
Yes
Result := Result := Result :=
Release_session Abort_session Continue

Figure 6.10b: Procedure CAMEL_GPRS_Routeing_Area_Update_Session (sheet 2)
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Procedure CAMEL_GPRS_Routeing_Area_Update_Context

‘/* Procedure in the SGSN for CAMEL handling of:

‘- intra-SGSN Routeing Area Update, or
- inter-SGSN Routeing Area Update in the new SGSN */

Intra-SGSN

Result :=
Continue

Int_invoke_
GPRS_SSE

of

Wait_for_
GPRS_SSF_

o
I

Inter-SGSN

Yes

1(2)

/* Signals to/from the right are to/from the gprsSSF;
signal from the left is from the access network. */

/* NOTE: See Table 7: 'Description of GPRS
PDP Context DPs in the SGSN' Note 3 for furthe
explanation whether reporting occurs within a
new gprsSSF or in an existing (invoked) one. */

Int_DP_Change__
Of_Position

DP_Change )
Position_Context

Intra- or Inter-SGSN
Routeing Area Update?

Int_GPRS

Int. GPRS
Failure

Result :=

Abort_context

Figure 6.11a: Procedure CAMEL_GPRS_Routeing_Area_Update_Context (sheet 1)
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Procedure CAMEL_GPRS_Routeing_Area_Update_Context 2(2)

‘/* Procedure in the SGSN for CAMEL handling of:
‘ intra-SGSN Routeing Area Update, or

- inter-SGSN Routeing Area Update in the new SGSN */

o
I

[* Signals from the right are from the gprsSSF.*/%

of

Position Con ext

Context

o

Result :=
Release_conte

Result :=
Abort_context

Int_error Int_Contin<
]
Default GPRS handling =
Continue?
Yes
Result :=
Continue

Figure 6.11b: Procedure CAMEL_GPRS_Routeing_Area_Update_Context (sheet 2)
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6.5.2.5 Handling of PDP Context establishment and deactivation

Procedure CAMEL_GPRS_PDP_Context_Establishment 1(2)

:r/; 7Pir(;cieid[1rieiir71 iﬁé ééisil\lifg)ri é,&lg/liEiLi T\ /* Signals to/from the right are to/from the gprsSSF;
handling of PDP Context Establishment ] signal from the left is from the access network. */
| |

No  GpRs- Int_DP_PD
nvocation? Context_Establishment
(PDP 1d)
Yes

Result := Int_invoke_ DP_PDP_Context_
Continue GPRS_SSFE Establishmen

Wait_for_
GPRS_SSF_

NVOKeQO

Int_GPRS
SSF_invoked

) Int_GPRS
lishment Failure

DP_PDP_Context_ Result :=
Establishmen Abort_context]

Figure 6.12a: Procedure CAMEL_GPRS_PDP_Context_Establishment (sheet 1)
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Procedure CAMEL_GPRS_PDP_Context_Establishment 2(2)
;r/; b}cggeaijrieiiﬁ j[h; ééisiNifEJriéAli/liEil_i T\ /* Signals from the right are from the gprsSSF. */

rhandling of PDP Context Establishment %]

| |

> PDP_Context_

Establishmen

Int Int Conti Int_Continue_ |Int_Connect”
nt_error nt_Continge GPRS GPRS

Context

— SO Set new APN
Np
Yes
Result := Result := Result := || Default GPRS handling =
Release_Context Abort_Context Continue Continue?

Figure 6.12b: Procedure CAMEL_GPRS_PDP_Context_Establishment (sheet 2)
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Procedure CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement 1(2)
;rl;iPirc;cieidIJ;eiiFl the SGSN for CEAMEU} [* Signals to/from the right are to/from the gprsSSF;
handling of PDP Context Establishment, signal from the left is from the access network

1 Acknowledgement */ | unless otherwise stated. */

Int._ DP_PDR
Context_Establishment_

PRS-
nyocation~

Yes
Result := Int_invoke_
Continue GPRS_SSE

Wait_for_
GPRS_SSF_

%

Int_GPRS
SSF_invoked

_ Int._ GPRS_
lishment Eailure

DP_PDP_Context_ Result ==
stablishment Abort_context
A nt -

Figure 6.13a: Procedure CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement (sheet 1)
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Procedure CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement 2(2)
;rl;iPirc;cieidIJ;eiiFl j[ﬁé ééisli\lifari CEAR/IELT\ﬁ /* Signals from the right are from the gprsSSF. */

handling of PDP Context Establishment,

I Acknowledgement */ |

. Int_Contin
Int_error Int_Contln< GPRS

]
No Default GPRS handling =

Continue?

Context

Yes

Result := Result := Result :=
Release_Context Abort_Context Continue

Figure 6.13b: Procedure CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement (sheet 2)
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Procedure CAMEL_GPRS_Change_of QoS 1(2)

i/* Procedure in the SGSN for CAMEL T; /* Signal to the right is to the gprsSSF */
handling a change of QoS for a PDP Context */
| |

Result :=
Continue

Figure 6.14: Procedure CAMEL_GPRS_Change_Of QoS (sheet 1)
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Procedure CAMEL_GPRS_PDP_Context_Disconnection 1(2)
;[l;iPirci)éeidiu;e; |;1}Hé ééfsﬁf};? E:iAR/IiEiLT\ﬁ /* Signals to/from the right are to/from the gprsSSF */
handling of MS or network indicated |

| PDP Context Disconnection */ |

No

Result :=

Continue nnection

Int_Continde Int_error

N

Result :=
Continue

Figure 6.15: Procedure CAMEL_GPRS_PDP_Context_Disconnection (sheet 1)
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6.5.3 Handling GPRS in the gprsSSF

6.5.3.1 Process GPRS_SSF

A relationship exists between the gsmSCF and the Attach/Detach State Model and/or between the gsmSCF and every
PDP Context State Model. The relationship may be in controlling or monitoring mode. When a ContinueGPRS,
ConnectGPRS or RequestReportGPRSEvent operation is received, then the relationship between the gsmSCF and the
Attach/Detach State Model, and between the gsmSCF and a PDP Context State Model may be downgraded from
controlling to monitoring.

When Tssf expires, the CAMEL procedures that are waiting for an instruction from the gsmSCF shall receive an
Int_Error signal. The Default GPRS Handling parameter determines the subsequent action of those CAMEL
procedures.

If the Default GPRS Handling parameter is set to "Release”, then:
- if the GPRS Dialogueis controlling a GPRS Session, then the gprsSSF shall release the entire GPRS Session;
- if the GPRS Diaogueis controlling a single PDP Context, then the gprsSSF shall release the PDP Context.

The task box "Open GPRS Dialogue" comprises all the tasks that are required for starting a GPRS dialogue. This
includes, amongst others, the allocation of a GPRS Reference Number and the allocation of resources. The task box
"Terminate GPRS Dialogue” comprises all the tasks that are required for closing a GPRS dialogue.

6.5.3.2 Process GPRS_Dialogue_Handler

When process gprsSSF sends a TC_End request primitive to process GPRS _Dialogue_Handler, then the corresponding
TC_End TC Message shall be sent to the gsmSCF only when the following conditions have been fulfilled:

- The gprsSSF has processed al Operations that the gprsSSF has received from the gsmSCF.
- No Operations remain to be sent from the gprsSSF to the gsmSCF-.

- ThegprsSSFis not waiting for a Result or Error component for any Operations that the gprsSSF has sent to the
gsmSCF.

6.5.3.3 Procedure Handle_ AC_GPRS
Procedure Handle AC_GPRS is called from process gprsSSF with the following input parameters:
- "Session". The Apply Charging GPRS procedure shall be executed for the Session.
- "PDPId". The Apply Charging GPRS procedure shall be executed for the indicated PDP Context.

Sheet 3in procedure Handle_ AC_GPRS contains a check for the PDP Context duration (Tcp(PDP Id)) and PDP
Context volume (Vc(PDP Id)). If the PDP Context deltatimer (Dcp(PDP 1d)) is equal to or larger than the duration
threshold received in the Apply Charging GPRS operation or the PDP Context delta counter (Dc(PDP Id)) is equal to or
larger than the volume threshold received in the Apply Charging GPRS operation, then the gprsSSF shall generate an
internal signal to trigger the sending of an Apply Charging Report GPRS.

If a QoS change has occurred prior to receiving Apply Charging GPRS but after the sending Apply Charging Report
GPRS, then the gprsSSF shall generate an internal signal to trigger the sending of an Apply Charging Report GPRS,
including the negotiated QoS.

6.5.3.4 Procedure Handle_ ACR_GPRS
Procedure Handle ACR_GPRS s called from process gprsSSF with the following input parameters:

- "Session". The Apply Charging Report GPRS procedure shall be executed for the Session. This procedure
checksif a Session Period report is pending and if so, sends this report to the gsmSCF.
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- "PDPId". The Apply Charging Report GPRS procedure shall be executed for the indicated PDP Context. This
procedure checks if a Context Volume report is pending and if so, sends this report to the gsmSCF. The
procedure then checksif a Context Period is pending and if so, sends this report to the gsmSCF.

- "Session + PDPs'. The Apply Charging Report GPRS procedure shall be executed for the Session and all PDP
Contexts. The sequence of checking the reports shall be as follows:

1) The procedure checks the pending Volume and Period reports for each PDP Context.
2) The procedure then checks the pending Period report for the Session.

When a PDP Context Volume counter or PDP context Period timer expires or an Apply Charging GPRS is received
when QoS change report is pending, then the procedure Apply Charging Report GPRS procedure is called with the PDP
Id asinput parameter. The procedure will then check both reports for that PDP Context.

6.5.3.5 Procedure Complete_FCIl_Record_GPRS
Procedure Complete FCI_Record GPRS s called from process gprsSSF with the following input parameters:
- "Session". The Complete FCI_Record GPRS procedure shall be executed for the Session.
- "PDPId". The Complete FCI_Record GPRS procedure shall be executed for the indicated PDP Context.
- "Session + PDPs'. The Complete FCI_Record_GPRS procedure shall be executed for the Session and al PDP
Contexts.
6.5.3.6 Procedure Handle_SCI_GPRS
For terminology see clause 4.5.6.3.
The gsmSCF may send e-parameters to the Session and to individual PDP Contexts.
When e-parameters are sent for the Session, the SGSN will forward these e-parameters directly to the Mobile Station.

When e-parameters are sent for a PDP Context and that PDP Context is not yet acknowledged (= active), then the
SGSN shall retain these parameters (pending parameters). These parameters will be sent to the Mobile Station when the
PDP Context is acknowledged.

The gsmSCF may send two sets of e-parameters and a Tariff Switch for the Session or a PDP Context. The first set of e-
parameters shall be sent to the SGSN and the second set of e-parameters shall be stored. This second set of e-parameters
shall be sent to the SGSN when the tariff switch expires.

When the Tariff Switch for the Session expires, then the stored e-parameters for the Session shall be sent to the SGSN.

When the Tariff Switch for a PDP Context expires before that PDP Context is acknowledged, then the pending e-
parameters for that PDP Context shall be replaced by the stored e-parameters for that PDP Context.

The stored e-parameters for that PDP Context shall be discarded.

When the Tariff Switch for a PDP Context expires after that PDP Context has been acknowledged, then the stored e-
parameters for that PDP Context shall be sent to the SGSN.

6.5.3.6.1 Handling of SCI_GPRS for the Session
1) Precondition: no Tsw running for the Session:
- if 1 set of e-parameters received --> send e-parameters to the SGSN;
- if 2 sets of 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 1% set of e-parameters to the SGSN/start Tsw
(Session)/store 2™ set of e-parameters.
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2)

3)

6.5.3.6.2

1)

2)

3)

4)

Precondition: Tsw running for the Session and no e-parameters stored for the Session:

if 1 set of e-parametersreceived --> error;
if 2 sets of e-parameters received --> send 1% set of e-parameters to the SGSN/store 2™ set of e-parameters;
if 1 set of e-parameters and Tariff Switch received --> error;

if 2 sets of e-parameters and Tariff Switch received --> error.

Precondition: Tsw running for the Session and e-parameters stored for the Session:

if 1 set of e-parametersreceived --> error;
if 2 sets of 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.

Handling of SCI_GPRS for a PDP Context

Precondition: before a PDP Context Establishment Acknowledgement event is detected and no Tsw running for
this PDP Context:

if 1 set of e-parameters received --> send e-parameters to the SGSN;
if 2 sets of e-parametersreceived --> error;
if 1 set of e-parameters and Tariff Switch received --> error;

if 2 sets of e-parameters and Tariff Switch received --> send 1% set of e-parameters to the SGSN/start
Tsw(PDP Id)/store 2™ set of e-parameters.

Precondition: before a PDP Context Establishment Acknowledgement event is detected and Tsw running for this
PDP Context and no e-parameters stored for this PDP Context:

if 1 set of e-parameters received --> error;
if 2 sets of e-parameters received --> send 1st set of e-parameters to the SGSN/store 2™ set of e-parameters;
if 1 set of e-parameters and Tariff Switch received --> error;

if 2 sets of e-parameters and Tariff Switch received --> error.

Precondition: before a PDP Context Establishment Acknowledgement event is detected and Tsw running for this
PDP Context and e-parameters stored for this PDP Context:

if 1 set of e-parametersreceived --> error;
if 2 sets of 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.

Precondition: after a PDP Context Establishment Acknowledgement event is detected and no Tsw running for
this PDP Context:

if 1 set of e-parameters received --> send e-parameters to the SGSN;
if 2 sets of e-parameters received --> error;
if 1 set of e-parameters and Tariff Switch received --> start Tsw(PDP Id)/store e-parameters;

if 2 sets of e-parameters and Tariff Switch received --> send 1% set of e-parameters to the SGSN/start
Tsw(PDP Id)/store 2™ set of e-parameters.
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5) Precondition: after a PDP Context Establishment Acknowledgement event is detected and Tsw running for this
PDP Context and no e-parameters stored for this PDP Context;
- if 1 set of e-parameters received --> store e-parameters,
- if 2 sets of e-parameters received --> send 1% set of e-parameters to the SGSN/store 2™ set of e-parameters;
- if 1 set of e-parameters and Tariff Switch received --> error;
- if 2 setsof e-parameters and Tariff Switch received --> error.

6) Precondition: after a PDP Context Establishment Acknowledgement event is detected and Tsw running for this
PDP Context and e-parameters stored for this PDP Context:

- if 1 set of e-parametersreceived --> error;
- if 2 sets of 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.

6.5.3.7 Procedure Handle_PDP_Acknowledgement

Procedure Handle_PDP_Acknowledgement is called when an event occurs that may signal the activation
(=Acknowledgement) of a PDP Context. The event signal is passed on to the Handle_PDP_A cknowledgement
procedure.

6.5.3.8 GPRS duration and volume control
6.5.3.8.1 Examples of information flows for GPRS session and PDP context control
CSE gpr sSSF/SGSN MS
GPRS Attach /
Change of Position Session
<I nitid DP GPRS <
Apply Charging GPRS
_ P T [T
Continue GPRS/ Connect GPRS »| | (Session)
<Apply Charging Report GPRS
Apply Charging GPRS ¢D3p
> Tep
<Apply Charging Report GPRS
Release GPRS ¢D3p
> GPRS Detach R

Figure 6.16a: Example of information flows for GPRS session duration
at GPRS attach and change of position session
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CSE gpr sSSF/SGSN MS

PDP Context Activation/
Change of Position Context
<I nitid DP GPRS <

Apply Charging GPRS

_ Tsw Tcp
Continue GPRS/ Connect GPRS »| | (PDPId)| (PDP1d)

Apply Charging Report GPRS
< . Dcp

Apply Charging GPRS > (PDP Id)

Tecp
(PDP Id)
<Apply Charging Report GPRS
Dcp
Rel GPRS
case »| Y(PDP1d) PDP Context Disoonnection |

Figure 6.16b: Example of information flows for PDP context duration control
at context activation and change of position context

CSE gpr sSSF/SGSN MS

PDP Context Activation/
Change of Position Context
<I nitid DP GPRS <

Apply Charging GPRS

, Tsw Ve
Continue GPRS/ Connect GPRS »| | (PDPId) | (PDP1d)

Apply Charging Report GPRS v
< _ Dc

Apply Charging GPRS > (PDP 1d)

Vc
(PDPId)
<Apply Charging Report GPRS 5 v
C
R PR
elease GPRS p| Y(PDP Id) PDP Context Disconnection>

Figure 6.16c: Example of information flows for PDP context volume control
at context activation and change of position context
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CSE gpr sSSF/SGSN MS

PDP Context Activation/
Change of Position Context

<I nitial DP GPRS <

Apply Charging GPRS (vol.)
Apply Charging GPRS (dur.)

_ Tsw Vc Tcp
Continue GPRS / Connect GPRS »| | (PDP1d) | (PDP1d) | (PDPId)

Apply Charging Report GPRS (vol.)
Apply Charging Report GPRS (dur.)

Y L Note1
D
Apply Charging GPRS (vol.) (PDPC Id) Dcp
Apply Charging GPRS (dur.) v (PDPId)
\ 4
: Tsw Vc Te
(PDP1d) | (PDP Id) (PDPpI "
Apply Charging Report GPRS (vol.)
Apply Charging Report GPRS (dur.) v
— Note 2
Rel GPRS
i > PDP Context Disconnecti on>

NOTE 1: Vc threshold reached, Tcp is stopped.
NOTE 2: Tcp time out, Vc is stopped.

Figure 6.16d: Example of information flows for PDP context volume
and duration control at context activation and change of position context

These figures show examples of handling of the timers that are used in the process gprsSSF and in the procedures
Handle_ AC_GPRS and Handle ACR_GPRS.

Duration timers (Tsp for the GPRS session and one Tcp for each PDP context) are used if the charging is on duration of
the GPRS session or a PDP context.

Tariff Switch Timers (Tsw(Session) for the GPRS session and one Tsw(PDP Id) for each PDP context) define the start
point of anew Tariff. Tsw(Session) is used for charging on duration. Tsw(PDP Id) is used for both methods of
charging: duration charging and volume charging. If a PDP context is charged on duration and volume, only one
Tsw(PDP Id) timer will be accepted from the gsmSCF for that PDP context.

Delta timers measure the response time of the gsmSCF after an Apply Charging Report GPRS operation:
- Dgp for the GPRS session; this deltatimer is used for GPRS session period timing.
- Dcp for each PDP context; these delta timers are used for PDP context period timing.
- Dcfor each PDP context; these delta counters are used for PDP context volume counting.

After the sending of Apply Charging Report GPRS, the gsmSCF may reply either with:

- Apply Charging GPRS, if the gsmSCF sends a new duration because of the expiration of the previous period or
because of QOS change.

- Release GPRS, if the gsmSCF decides to release the GPRS session or PDP context.
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6.5.3.8.2 TC guard timer

6.5.3.8.2.1 General

When the gprsSSF sends an Apply Charging Report GPRS operation to the gsmSCF, with SessionActive or
ContextActive variable set to TRUE, then the gprsSSF shall start the TC guard timer. The gprsSSF shall also mark for
the Session or PDP Context for which the Apply Charging Report GPRS was sent, that a corresponding Apply Charging
GPRS operation from the gsmSCF is expected.

When the gprsSSF receives an Apply Charging GPRS operation or a Release GPRS operation, then the "Waiting-for-
AC" marking(s) for the Session or PDP Context shall be removed. The gprsSSF shall then check if the TC guard timer
shall be stopped (task box "Check TC guard timer"). The TC guard timer shall be stopped if there are no more Apply
Charging GPRS operations expected for the Session and all PDP Contexts.

When an event occurs that results in the termination of a PDP Context, then the "Waiting-for-AC" markings for that
PDP Context shall be removed. The gprsSSF shall then check if the TC guard timer shall be stopped (task box " Check
TC guard timer"). The TC guard timer shall be stopped if there are no more ApplyChargingGPRS operations expected
for the Session and all PDP Contexts.

When the TC guard timer expiresin state Monitoring, then the gprsSSF shall close the TC dialogue, provided that all
conditions for closing the TC dialogue are fulfilled, i.e. there are no Operation Results expected from the gsmSCF, no
Operations or Errors to be sent to the gsmSCF and no Operations from the gsmSCF received and waiting to be
processed.

When the TC guard timer expiresin state Waiting_for_Instructions, then no action shall be taken.

Service Designers should note that there may be additional timer(s) in the gprsSSF to supervise the response from the
gsmSCF on the Apply Charging Report GPRS procedure. As aresult of this, if the gsmSCF does not send an Apply
Charging GPRS, Release GPRS or Cancel GPRS in response to an Apply Charging Report GPRS when the gprsSSF is
awaiting such response, then service behaviour may be unpredictable.

6.5.3.8.2.2 Check TC guard timer
This clause describes the actions to be taken in the task box "Check TC guard timer".

The tasks to be executed in the "Check TC guard timer" box depend on the event that resulted in execution of the task
box.

6.5.3.8.2.2.1 Apply Charging GPRS

If "Check guard timer" is executed as aresult of an Apply Charging GPRS operation from the gsmSCF, then the
appropriate "Waiting-for-AC" marker shall be removed, depending on the information received in the Apply Charging
GPRS operation:

- if the Apply Charging GPRS operation carries a Session Time threshold, then the Session-Period "Waiting-for-
AC" marker shall be removed.

- if the Apply Charging GPRS operation carries a PDP Context Volume threshold, then the PDP Context-V olume
"Waiting-for-AC" marker shall be removed.

- if the Apply Charging GPRS operation carries a PDP Context Time threshold, then the PDP Context -Period
"Waiting-for-AC" marker shall be removed.

The gprsSSF then checks if there is any "Waiting-for-AC" marker for the Session or any PDP Context. If thereisno
"Waiting-for-AC" marker remaining, then the TC guard timer shall be stopped.

6.5.3.8.2.2.2 Release GPRS

If "Check TC guard timer" is executed as a result of a Release GPRS operation from the gsmSCF, then the appropriate
"Waiting-for-AC" markers shall be removed, depending on the information received in the Release GPRS operation:

- if the Release GPRS operation is for the Session, then the Session "Waiting-for-AC" markers shall be removed.
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- if the Release GPRS operation is for the PDP Context, then the PDP Context "Waiting-for-AC" markers shall be
removed.

The gprsSSF then checksiif there is any "Waiting-for-AC" marker for the Session or any PDP Context. If thereisno
"Waiting-for-AC" marker remaining, then the TC guard timer shall be stopped.

6.5.3.8.2.2.3 PDP Context Disconnect

If "Check TC guard timer" is executed as aresult of a PDP Context Disconnect signal from the SGSN, then the
"Waiting-for-AC" markers for that PDP Context shall be removed.

The gprsSSF then checksiif thereis any "Waiting-for-AC" marker for the Session or any PDP Context. If thereisno
"Waiting-for-AC" marker remaining, then the TC guard timer shall be stopped.

ETSI



3GPP TS 23.078 version 4.8.0 Release 4 319 ETSI TS 123 078 V4.8.0 (2003-03)

6.5.3.9 SDL diagrams for process GPRS_SSF and procedures
Process GPRS_SSF 1(21)
r/;I;rioicésisii;l }Héé[;r;éélé}c;r}ﬁé ) T\ﬁ [* Signals to/from the left are to/from the SGSN. */
‘handling of CAMEL interaction with |
1@ GPRS Session and PDP Context. |
I* k /* Messages are sent from the gprsSSF via th
The following timers are defined: GPRS_Dialogue_Handler to the gsmSCF and
- Tsp: GPRS session period timer, vice versa. */

- Dsp: GPRS session delta timer,
- Tcp(PDP Id): PDP Context period timer,
- Dcp(PDP Id): PDP Context delta timer,
- Tsw(Session): Tariff switch timer for the GPRS session,
- Tsw(PDP Id): Tariff switch timer for a PDP Context,
- Tssf: gprsSSF state machine timer.
This timer has a default value range of 1 to 20 seconds
- TC guard timer: charging guard timer.
This timer has a value range of 1 to 20 seconds.

The following octet counters are defined:

- Vc(PDP Id): PDP Context volume counter,

- Dc(PDP Id): Volume delta counter for the PDP Context.
*/

Int_Invoke|_
GPRS_SS

mmm m e m m o
|

The GPRS-CSI may contain the following TDPs:
ArmMTDPS -~ pp_Attach,

DP_Change_Of_Position_Session,

: DP_Change_Of_Position_Context,
1DP_PDP_Context_Establishment,

— ' DP_PDP_Context_Establishment_Acknowledgement

Int_GPRS
SSF_Invok

Wait_for_
Request

Figure 6.17a: Process GPRS_SSF (sheet 1)
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Process GPRS_SSF

‘/* Process in the gprsSSF for the T\
handling of CAMEL interaction with |
'a GPRS Session and PDP Context. */

Wait_for_
Request

2(21)

/* Signals from the left are from the SGSN;
signal to the right is to the GPRS_Dialogue_Handler. *

Int_GPRS|
Failure
Set Tssf to
Idle default value
and start Tssf

Open

CAP_InitialDR
GPRS

Input
N signal?
Int_DP_Change_Of_Position_Context,

GPRS Dialogue

Int_DP_PDP_Context_Establishment_Acknowledgement

Int_DP_Attach,

Int_ DP_Change_Of_Position_Session,
Int_DP_Change_Of_Position_Context,

Int. DP_PDP_Context_Establishment,
Int_DP_PDP_Context_Establishment_Acknowledgement

Int_DP_Attach,
Int_ DP_Change_Of_Position_Session

Waiting_for_
Instructions

ContextActive SessionActive
PDP Id) :=true =true
\ ]
/\
Instruction_
Counter :=1

Figure 6.17b: Process GPRS_SSF (sheet 2)
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Process GPRS_SSF 3(21)

i/* Process in the gprsSSF for the T\ /* Signals to the left are to the SGSN;
rhandling of CAMEL interaction with signals to/from the right are to/from the
'a GPRS Session and PDP Context. */ GPRS_Dialogue_Handler. */

Waiting_for_

Instructions

CAP_Cancel _ ct_ CAP_Contjnue_
GPRS
Set Tssf to last Set Tssf to last Int_Connect_ Int_Continue_
used interval used interval GPRS GPRS
and restart Tssf and restart Tssf i DP Id)
’\
Handle_AC_| Disarm all Decrement
GPRS EDPs Instruction_counter

(Session/PDP Id) (i(JjSLD.TLED_P_Ld)

Cancel all
Waiting_for_
Instructions

Any armed EDP-R for
the Session or this
PDP Context?

reports

Session/PDP Id)

~

’

Set Tssf to last
Stop Tssf used interval
nd restart Tssf

( Waiting_for_)
TC_End Instructions

No

Any EDPs armed or
reports outstanding?

omplete_FC
ecord_GPR
ession+PDP

Yes

g C)

A N7
i

&
N2

~

Terminate
GPRS dialogue

Monitoring Idle

Figure 6.17c: Process GPRS_SSF (sheet 3)
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Process GPRS_SSF 4(21)
iil;lsriozzésisii;l Eﬁéér;rééélé}ar}ﬁé ) T; /* Signals from the right are from the

rhandling of CAMEL interaction with GPRS_Dialogue_Handler. */

'a GPRS Session and PDP Context. */

Waiting_for_

Instructions

CAP_ CAP_ CAP_
FurnishCharging_ RequestRéport_ ResetTimé SendCharging_
i RS GPRSEvent i RS

Set Tssf to last Set Tssf to last Reset Tssf to Set Tssf to last

used interval used interval value received used interval

and restart Tssf and restart Tssf and restart Tssf and restart Tssf

Handle_FCI Perform arming/ Handle_SCI |

GPRS disarming of events GPRS
(8ession/PDP Id) (Bession/PDP 1d) (Bession/PDP ld)
Yes

Set ship
far the Session or
this PDP_Context

Waiting_for_
Instructions

Any armed EDP-R for
~|the Session or this
PDP Context?

LJ‘ShaII not be performed if the

1 Session or PDP Context for
iwhich the operation was sent,
! is waiting for instructions from
ithe gsmSCF.

Figure 6.17d: Process GPRS_SSF (sheet 4)
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Process GPRS_SSF 5(21)
iil;lsriozzésisii;l Eﬁéér;rééélé}ar}ﬁé ) T\ [* Signals to the left are to the SGSN;
rhandling of CAMEL interaction with signals to/from the right are to/from the
Lq GPRS Session and PDP Context. fA GPRS_Dialogue_Handler. */
Waiting_for_ Session /R%&d\Context
Instructions entity?
Int_Release
CAP Context
Release_
Check TC
guard timer
Stop Tssf ‘
I ContextActive
(PDP Id)
Int_Release_ = false
Session
‘ Handle_ACR
SessionActive RPRS (PDP
.= false ‘
‘ CJomplete_FCIl|
ContextActive fecord_GPRSY
(all PDP's)
= false
Handle_ACR ||
GPRS
(8ession+PDPIs)
Decrement
Domplete_FCl| Any EDPs armed or Instruction_counter
Record_GPRS [ reports outstanding? ———
(8ession+PDPIs)
TC_End TC_End
B B 0 fruction—. >0
ounter?
Terminate No
GPRS dialogue Set Tssf to last
used interval
Yes nd restart Tssf
CJomplete_FCIl|
Record GPRS§
(“PminanDP s)
Terminate
GPRS dialogue

o Waiting_for_
@ @

Figure 6.17e: Process GPRS_SSF (sheet 5)
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Process GPRS_SSF

‘/* Process in the gprsSSF for the T\
handling of CAMEL interaction with |
'a GPRS Session and PDP Context. */

Waiting_for_
Instructions

/* Signals to/from the left are to/from the SGSN;
signals to the right are to the GPRS_Dialogue_Handler.

’

Int_DP_Change_Of_Position_Session,
Int_DP_Change_Of_Position_Context,
Int._ DP_PDP_Context_Establishment,

‘ Int_DP_PDP_Context_Establishment_Acknowledgement

Perform Implicit
Disarming

Handle_PDP |
Acknowledgement
(input signal)

D

s DP armed?

No

Int_Continue
(Session/RDP Id)

Waiting_for_
Instructions

CAP_Event>
(DP, notify

Set Tssf to last
used interval
and restart Tss

EDP-N

eport_GPRS
ontinue)

f

Int_Contin
(Session/R

Waiting_for_
Instructions

ue
DP Id)

EDP-R

Set Tssf to last
used interval
and restart Tssf

Increment
struction_counter

Waiting_for_
Instructions

6(21)

Figure 6.17f: Process GPRS_SSF (sheet 6)
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Process GPRS_SSF 7(21)
iil;lsriozzésisii;l Eﬁéér;rééélé}ar}ﬁé ) T; /* Signals to/from the left are to/from the SGSN;
handling of CAMEL interaction with signals to the right are to the GPRS_Dialogue_Handler. *

'a GPRS Session and PDP Context. */

/* Note: Change Of Position Complete is reported
as a Int_DP_PDPContext_Disconnection
with the cause 'Change of Position'. */

Waiting_for_
Instructions

Int_ DP_PDP_Context_Disconnection

Perform implicit
disarming of
DPs

|

Check TC
guard timer

s DP armed?

No EDP-N EDP-R
ContextActive ContextActive
(PDP Id) (PDP Id)
= f‘alee = f‘alee
Handle_ACR_| ContextActive Handle_ACR_|
BPRS (PDP Id (PDP Id) 3PRS (PDP Id
‘ = ﬁ"—llse
Jomplete_FCI| Handle_ACR
Record_GPRS 3PRS (PDP |
(PDP Id) ‘
Int Continue Set Tssf to last Set Tssf to last
(PDP Id) used interval used interval
and restart Tssf and restart Tssf
CAP_Entlty_ :Omplete_FC iR Increment
Released_G RS R eCOrd_G PRS |n_;tructi0n counter
(PDP Id) (PDP Id) -
Set TSSf to |aS1 Int Continue
used interval (PDP Id)
and restart Tssf C

Waiting_for_
Instructions

Figure 6.17g: Process GPRS_SSF (sheet 7)
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Process GPRS_SSF 8(21)
37;Isrioizésisii;litﬁéér;rééélé7f07r7tﬁe7 . T; [* Signal from the left is from the SGSN
handling of CAMEL interaction with | or internal GPRS_SSF.*/

'a GPRS Session and PDP Context. */

Waiting_for_
Instructions

Int_QoS_Change
(PDP Id)

Any outstanding report
for this PDP Context?

Yes
-
QoS (PDP Id) Handle_ACR_GPRS
Pending := True (PDP Id)

Set Tssf to last
used interval
and restart Tssf

Waiting_for_
Instructions

1gprsSSF shall check whether it is
*lexpecting an Apply Charging GPRS
1for this PDP Context

Figure 6.17h: Process GPRS_SSF (sheet 8)
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Process GPRS_SSF 9(21)
|* Process in the gprsSSF forthe - F* Notes:

handling of CAMEL interaction with | - The period timers are received from an entity internal

'a GPRS Session and PDP Context. */ to the gprsSSF when the threshold has been reached|

- The volume counters are received from an entity
internal to the gprsSSF when the threshold has been
reached.

*/

Waiting_for_

I I
I I
I I
I I
I I
I I
I - I
I Instructions |
I I
I I
T T
I I
I I

il il

T Tcp | Ve
sp (PDP Id) (PDPId)

Handle_ ACR_GPRS Handle_ ACR_GPRS Handle_ ACR_GPRS
(Session) (PDP Id) (PDP Id)
\ I \

4\

Set Tssf to last
used interval
nd restart Tssf

Waiting_for_
Instructions

Figure 6.17i: Process GPRS_SSF (sheet 9)
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Process GPRS_SSF 10(21)
iil;lsriozzésisii;l Eﬁéér;rééélé}ar}ﬁé ) T; /* Signal to the right is to the GPRS_Dialogue_Handler

handling of CAMEL interaction with | Signals to the left are to the SGSN. */

'a GPRS Session and PDP Context. */

Waiting_for_
Instructions

TC_Abort

Int_Error

Decrement
Instruction_counter

Continue

Int_Releas
Session

CJomplete_FC
Record GPR
ssion+PDP

T
T

L

—~
fa)

)

Terminate
GPRS Dialogue

Figure 6.17): Process GPRS_SSF (sheet 10)
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Process GPRS_SSF 11(21)

‘/* Process in the gprsSSF for the T\
handling of CAMEL interaction with |
'a GPRS Session and PDP Context. */

Waiting_for_
Instructions

TC guard
timer

Waiting_for_
Instructions

Figure 6.17k: Process GPRS_SSF (sheet 11)
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Process GPRS_SSF 12(21)
37; lsrioizésisii;l Eﬁé ér;rééélé}c;rEHé ) T; /* Signals to/from the right are to/from the

rhandling of CAMEL interaction with GPRS_Dialogue_Handler. */

'a GPRS Session and PDP Context. */

CAP_Can CAP__ ' ,
GPRS FurnishCharing_ SendCharging_
i RS i RS
Handle_AC_| Disarm all Handle_FCI_| Handle_SCI_|
GPRS EDPs GPRS GPRS
(8ession/PDP ld) (ipstD_TLBD_P_Ld) (8ession/PDP ld) (Session/PDP ld)
Cancel all
r_eports
(,ipjsmﬁ/_BD_P_Ld)
o Tomplete_FC o o
Monitoring Records_GPR Monitoring Monitoring
(Bession/PDP Id)

Any EDPs armed or No

reports outstanding?

omplete_FC
ecord_GPR
ession+PDPIs)

0T
T

N—gC)

~

Monitoring TC_End

G

Terminate
GPRS dialogue

B

Figure 6.171: Process GPRS_SSF (sheet 12)
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Process GPRS_SSF

‘/* Process in the gprsSSF for the T\
handling of CAMEL interaction with |
'a GPRS Session and PDP Context. */

Monitoring

CAP_
Release

Int_Release
Session

SessionActive
.= false

ContextActive
(all PDP's)
=false

Handle_ACR |
GPRS
Session+PDP!s)

~

Complete_FC
Record_GPR
Session+PDP!s)

AT
T

~

TC_End

Terminate
GPRS dialogue

Any EDPs armed or
reports outstanding?

13(21)

/* Signals to the left are to the SGSN;
signals to/from the right are to/from the
GPRS_Dialogue_Handler. */

Context

Int_Releas
Context
(PDP Id)

4]

Check TC
guard timer

ContextActive
(PDPId)
= false

GPRS (PDPId

Handle_ACR|

Complete_FC
Record_GPR

0T
T

(PDP Id)

TC_End

No

Yes

omplete_FC
ecords GPRS
ession+PDP

T
U

-7
L2 C)

—~
Z
~

Terminate
GPRS dialogue

Figure 6.17m: Process GPRS_SSF (sheet 13)
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Process GPRS_SSF

‘/* Process in the gprsSSF for the
handling of CAMEL interaction with |
'a GPRS Session and PDP Context. */

I o
| [

Monitoring

of events
ion/PDP I¢

Jomplete_FC
Record_GPR
Bession/PDP

~

TC_End

Yes

No

Set
fa

monitor relation
r the session ¢

his PDP contex

1)

b

ship
or

Any EDPs armed or
reports outstanding?

Monitoring

No

14(21)

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

:

Any armed EDP or
outstanding report for
the Session or this PDP Context

Any armed EDP-R for the
Session or this PDP Context?

omplete_FC
ecord_GPR
ession+PDP

A N7
i

&
N2

—~

Terminate
GPRS dialogue

Figure 6.17n: Process GPRS_SSF (sheet 14)
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Process GPRS_SSF 15(21)
iil;lsriozzésisii;l Eﬁéér;rééélé}ar}ﬁé ) T; /* Signals to/from the left are to/from the SGSN;
handling of CAMEL interaction with signals to the right are to the GPRS_Dialogue_Handler. *

'a GPRS Session and PDP Context. */

Int_DP_Change_Of_Position_Context,

Int._ DP_PDP_Context_Establishment,

‘ Int_DP_PDP_Context_Establishment_Acknowledgement

Int_DP_Change_Of_Position_Session,

Perform Implicit
Disarming

Handle_PDP |
Acknowledgement
(input signal)

s DP armed?
No EDP-N EDP-R
Int_Continue CAP_Event Report GPRS

(Session/RDP Id) (DP, notify & €ontinue)

Int Continue Set Tssf to last

(Session/RDP Id) used interval
and restart Tssf

Instruction__
counter =1

Waiting_for_
Instructions

Any EDPs armed or
reports outstanding?

Yes

omplete_FC
Record_GPR
ession+PDPIs)

g <C)
T
T

—~

Terminate
GPRS dialogue

Monitoring Idle

Figure 6.170: Process GPRS_SSF (sheet 15)
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Process GPRS_SSF 16(21)
iil;lsriozzésisii;l Eﬁéér;rééélé}ar}ﬁé ) T; /* Signals to/from the left are to/from the SGSN;
handling of CAMEL interaction with | signals to the right are to the GPRS_Dialogue_Handler. *
1@ GPRS Session and PDP Context. ¥}
o /* Note: Change Of Position Complete is reported as a
Monitoring Int_DP_PDP_Context_Disconnection
with the cause 'Change of Position'. */
Int_ DP_PDP_Context_Disconnection
Perform implicit
disarming of
DTQ No EDP-N EDP-R
[ \
Check TC ContextActive CAP_Event\Report_GPRS |ContextActive
guard timer (PDP Id) (DP, notify & €ontinue) (PDP 1d)
= f:rlﬁp = f:rlep
Handle_ACR ContextActive Handle_ACR|
3PRS (PDP | (PDP 1d) 3PRS (PDP Id
= false
Jomplete_FCl| Handle ACR||
Record_GPRS 5PRS (PDP Id
(PDP 1d) ‘
Int Continue Jomplete_FCI| Set Tssf to last
(PDP Id) Record_GPRS§ used interval
(PDP Id) and restart Tssf
a ~Released Int_Continue Instruction_counter
GPRS (PDPd) (PDP Id) =1
|
Waiting_for_
TC_End Instructions
Any EDPs armed or No
reports outstanding?
Yes
Jomplete_FCIl|
Record GPRS§
(8ession+PDPIs)
Terminate
GPRS dialogue

Figure 6.17p: Process GPRS_SSF (sheet 16)
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Process GPRS_SSF 17(21)
37;Isrioizésisii;litﬁéér;rééélé7f07r7tﬁe7 . T; [* Signal from the left is from the SGSN
handling of CAMEL interaction with | or internal GPRS_SSF.*/

'a GPRS Session and PDP Context. */

Monitoring

Int_QoS_Change
(PDP Id)

Any outstanding report
for this PDP Context?

Yes
-
QoS (PDP Id) Handle_ACR_GPRS
Pending := True (PDP Id)

Monitoring

1gprsSSF shall check whether it is
*expecting an Apply Charging GPRS
1for this PDP Context

Figure 6.17q: Process GPRS_SSF (sheet 17)
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Process GPRS_SSF 18(21)
|* Process in the gprsSSF forthe - F* Notes:

handling of CAMEL interaction with | - The period timers are received from an entity internal

'a GPRS Session and PDP Context. */ to the gprsSSF when the threshold has been reached|

- The volume counters are received from an entity
internal to the gprsSSF when the threshold has been

reached.
*/
mmm— o
|
T Do >~ Internal
| | |
| | [
| | |
l l l
| | |
| | |
| | |
1 1 l
| Tcp | Ve |
il | R
Tsp (PDP Id) (PDP Id)
Handle_ ACR_GPRS Handle_ ACR_GPRS Handle_ ACR_GPRS
(Session) (PDP Id) (PDP Id)
\ |
Any EDPs armed or No
reports outstanding?
Yes
Jomplete_FCI|
Record_GPRS§
(8ession+PDPIs)
Terminate
GPRS dialogue

Figure 6.17r: Process GPRS_SSF (sheet 18)
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Process GPRS_SSF 19(21)
37;Isrioizésisii;litﬁéér;rééélé7f07r7tﬁe7 ) T; [* Signals to the right is to the GPRS_Dialogue_Handler *
handling of CAMEL interaction with |

'a GPRS Session and PDP Context. */

Monitoring

TC guard
timer

Monitoring

Figure 6.17s: Process GPRS_SSF (sheet 19)
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Process GPRS_SSF

:F/* Process in the gprsSSF for the T}
rhandling of CAMEL interaction with |
'a GPRS Session and PDP Context. */

20(21)

/* Signals to/from the left are to/from the SGSN;
signals to the right are to the GPRS_Dialogue_Handler. *

Monito

ring

Waiting_for_Instructions,

Perform implicit
disarming of

Int_DP_Detach

/* Note: DP Change Of Position SessionComplete isb
signaled with Int_DP_Detach with the cause
‘Change of Position'. */

—~

Complete_FC
Record_GPR

0T

ession+PDP

TC_End

Terminate
GPRS dialogug

Z
~

Y

—~

(Session)

omplete_FC
ecord_GPR
ession+PDP

N7

0 )

Int_Continue

TC_End

Terminate
GPRS dialogue

Z
~

f

No EDP-N EDP-R
\ \ 1
SessionActive
Stop Tssf Stop Tssf — false
SessionActive “Report_GPRS |ContextActive
.= false ontinue) (a]l_PDP s)
ContextActive SessionActive Handle_ACR_]
(all PDP's) = false GPRS
= false ‘ (8ession+PDPIs
Handle_ACR | ContextActive
GPRS (all PDP's)
(Bession+PDPIs) = fzflqp
Int Continue Handle_ACR/| Set Tssf to last
(Session) GPRS used interval
(8ession+PDPIs) and restart Tss

Increment
struction_coun

Waiting_for_
Instructions

Figure 6.17t: Process GPRS_SSF (sheet 20)
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Process GPRS_SSF

‘/* Process in the gprsSSF for the T\
handling of CAMEL interaction with |
'a GPRS Session and PDP Context. */

Waiting_for_instructions,
Monitoring

21(21)

/* Signals to the left are to the SGSN */%

Tsw
(Session)

Tsw
(PDPId)

Any store
e-parametes”

S

No

.
Setstored | 5 "INo stored e-parameters
e-parameters | exist after this setting
as applicable | I
|
|
| Set stored
T ~ | e-parameters ]
o as applicable |
Send_ J\This provokes the SGSN
e-parameters 7, 110 send e-parameters to
i the MS if the AoC is supported
. by the SGSN
oY TERER
e i Send_
e-parameters
k
i ) ; Overwrite pending

e-parameters by stored
e-parameters. Discard
stored e-parameters.

Figure 6.17u: Process GPRS_SSF (sheet 21)

ETSI



3GPP TS 23.078 version 4.8.0 Release 4

340

ETSI TS 123 078 V4.8.0 (2003-03)

Process GPRS_Dialogue Handler

:/* Handling of GPRS dialogues */‘,;

/* Signals to/from the left are to/from the gprsSSF;
signals to/from the right are to/from the gsmSCF. */

/* Messages are sent from the gprsSSF via th
GPRS_Dialogue_Handler to the gsmSCF
and vice versa. */

/* A new GPRS Dialogue is created when a
CAP_InitiaDP_GPRS is to be sent.

Itis deleted by 'Terminate GPRS dialogue'.
The receipt of TC-End signal closes the TCAP
dialogue. */

1(2)

L
i . 'in TC_BEGIN
any signal any signal <z - -~ -~ J; (Dialogue ID=j)
Open TCAP Open TCAP
dialogue dialogue
7777777777 a
in TC_BEGIN ! . .
(Dialogue ID=j)i ~~~ ~|same signal same signal
|
<

TC_Abort TC_End

(Dialogue |D=j) (Dialogue |D=j)
e
TC_ABORTN.  Anymessages anal . - in TC_CONTINUE
(Dialogue 1D=]) N same signa ' (Dialogue ID=j)

(Dialogue ID#))

Close TCAP
dialogue

Figure 6.18a: Process GPRS_Dialogue_Handler (sheet 1)

'Refer to

[

:subclause 6.5.3.2
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Process GPRS_Dialogue Handler 2(2)

i/* Handling of GPRS dialogues */T)ﬁ /* Signals to/from the left are to/from the gprsSSF;%
/

| | signals to/from the right are to/from the gsmSCF. *

. _ABORY anal TC_BEGI

any signa 7‘ (Diak)gue | :J) ‘r any signa (Dialogue | =k)
| |
| |
| |

. | ! TC_Abort ! . | CAP-U-ABORT-REASON
same signal ! (Dialogue [D=j) same signa :=overlapping-dialogue

| |
| |
T |
| |
| |
oo |
Close TCAP [J‘in TC_END I
dialogue ; Dialogue ID=j) |
*********** |
|
|
|

,,,,,,,,,,,,, 5
in TC_CONTINUE |
(Dialogue ID=j) :

Figure 6.18b: Process GPRS_Dialogue_Handler (sheet 2)
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Procedure Handle_ AC_GPRS

r-—-r—-———~-~-~"-~"~-~"-—"~-~" -~ -~ -~ “ " “~"“~“"“"—“"—“7—7——=77 o
|

/* Procedure in the gprsSSF for handling of\ﬁ
i ApplyChargingGPRS. */ |

1(3)

Start
Tsw(Session)

——)

Stop delta
measurement
(Dsp)

Tsp =
Tsp - Dsp

Start Tsp

Tsp pending
= true

Check TC
guard timer

Figure 6.19a: Procedure Handle_AC_GPRS (sheet 1)
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Procedure Handle_ AC_GPRS

r-—-r—-———~-~-~"-~"~-~"-—"~-~" -~ -~ -~ “ " “~"“~“"“"—“"—“7—7——=77 o
|

/* Procedure in the gprsSSF for handling of\ﬁ
i ApplyChargingGPRS. */ |

Start

Stop delta
measurement
(Dc(PDP Id))

Vc(PDP Id) :=
Vc(PDP Id) -
Dc(PDP Id)

Start
Vc(PDP Id)

—

Vc(PD Pld)
pending
= true

Check TC
guard timer

cp(PDP
pending?

$

Start

—

Stop delta
measurement
(Dcp(PDP 1d))

Tcp(PDP Id) i3
Tcp(PDP Id) -
Dcp(PDP Id)

Start
Tcp(PDP Id)

Tcp(PDP Id)
pending
= true

Check TC

guard timer

Yes

2(3)

Figure 6.19b: Procedure Handle_AC_GPRS (sheet 2)
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Procedure Handle_ AC_GPRS 3(3)

r-—-r—-———~-~-~"-~"~-~"-—"~-~" -~ -~ -~ “ " “~"“~“"“"—“"—“7—7——=77 o
|

/* Procedure in the gprsSSF for handling of\ﬁ
i ApplyChargingGPRS. */ |

(PDP (PDP
ending? ending?
/g/ True True
False False

xpired? ‘

d o |
Yes 1 Yes

|

|
VC (PDP Id) > = === == m oo Hommmmm o Tcp (PDP Id)

Figure 6.19c: Procedure Handle_AC_GPRS (sheet 3)
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Procedure Handle_ ACR_GPRS 1(2)
;r/; 7Pirc;cie7d[1 ;eiiﬁ :[hieitjr;rgéélg }c;rih};lﬁaliinigio} Y /* Signals to the right are to the

i ApplyChargingReport. */ | GPRS_Dialogue_Handler. */

| |

No
Stop
Tsw(Session)
Discard
e-parameters Stop Tsp
(Session)

Start delta
measurement
Dsp

[

Tsp pending
:= false

Start TC guard timer;
'AC(Tsp) expected'
'ZQTI’IIF‘

Figure 6.20a: Procedure Handle_ACR_GPRS (sheet 1)
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Procedure Handle_ ACR_GPRS 2(2)
;r/; 7Pirc;cie7d[1 ;eiiﬁ :[hieitjr;rgéélg }c;rih};lﬁaliinigio} Y /* Signals to the right are to the
i ApplyChargingReport. */ GPRS_Dialogue_Handler. */
|

Stop
Vc(PDP Id)
Discard Start delta
e-parameters measurement
(PDP Id) Dc(PDP Id)
DF Vc(PDI_D Id) Stop Tcp
ending pending (PDP Id)
= . Yes .= false ‘
No CAP_Apply~ Start delta
ChargingReport_ measurement
PR Dcp(PDP Id)

No

Sta
‘A
[

QoS (PDP Id)
Rending := False

Figure 6.20b: Procedure Handle_ ACR_GPRS (sheet 2)
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Procedure Handle_FCI_GPRS 1(2)
'*Procedure in the gprsSSF to handle
‘FurnlshCharg|ng|nformat|onGPRS*/ |

Non-completed CAMEL
logical GPRS record
exists for this PDP?

Append Not present,
Overwrite Create CAMEL
logical GPRS
record

Append free form Overwrite all CAMEL Write FCI datal
logical GPRS recprd in CAMEL logical

data with this FCI data GPRS record

Non-completed CAMEL No

logical GPRS record
exists for this session?

Apper
Dat
Append Not present,
Overwrite Create CAMEL
logical GPRS
record
Append free format Overwrite all CAMEL Write FCI datd
ata to existing logical GPRS record in CAMEL logical
logli ord data with this FCIl data GPRS record

X

Figure 6.21: Procedure Handle_FCIl_GPRS (sheet 1)
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Procedure Complete_FCI_Record_GPRS 1(2)

s
‘/* Procedure in the gprsSSF to N
'write Furnish Charging Information |
| data to a PDP context for the specn‘led
| 'PDP Id, or session. */

Non-completed Logical Yes
CAMEL record exists for
this PDP context or session?

No

Cpomplete CAMEL
logical GPRS
record

A

X

Figure 6.22a: Procedure Complete_FCI_Record_GPRS (sheet 1)
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Procedure Handle_SCI_GPRS 1(3)
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‘/* Procedure in the gprsSSF for handling of*
1 SendCharginglnformationGPRS>
| Refer also to subclause 6.5.3.6. *./

No
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1 set of Tsw + 2 sets of | other 2 sets of other
e-parameters e-parameters e-parameters
Send Send 1st set Send 1st set
e-parameters to SGSN, Error to SGSN, Error Error
to SGSN stare 2nd set store 2nd set

start Tsw(Session)

)

Figure 6.23a: Procedure Handle_SCI_GPRS (sheet 1)
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Procedure Handle_SCI_GPRS 2(3)
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‘/* Procedure in the gprsSSF for handling of*
1 SendCharginglnformationGPRS>
| Refer also to subclause 6.5.3.6. *./
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1 set of Tsw + 2 sets of | other 2 sets of other
e-parameters e-parameters e-parameters
Send Send 1st set Send 1st set
e-parameters to SGSN, Error to SGSN, Error Error
to SGSN stare 2nd set store 2nd set

start Tsw(PDP Id)

)

Figure 6.23b: Procedure Handle_SCI_GPRS (sheet 2)
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Procedure Handle_SCI_GPRS 3(3)
'* Procedure in the gprsSSF for handling of

1 SendCharginglnformationGPRS> |

|

|

| Refer also to subclause 6.5.3.6. *./
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Error
1 set of 2 sets of other
e-parameters e-parameters
Store Send 1st set
e-parameters to SGSN, Error
stare %nd set N
eceive
in SCI2
1 set of Tsw + 1 set of Tsw + 2 sets of other
e-parameters e-parameters e-parameters
Send Store e-parameters, Send 1st set
e-parameters start Tsw(PDP Id)) to SGSN, Error
to SGSN stare 2nd set
start Tsw(PDP Id)

0y

Figure 6.23c: Procedure Handle_SCI_GPRS (sheet 3)
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Procedure Handle_PDP_Acknowledgement 1(2)

other

Int_ DP_PDP_Context_Establishment_Acknowledgement,
Int_DP_Change_of_Position_Context

ContextActive
PDP Id) := true

other

Send e-parameters
(PDP Id)
to SGSN

Yes
No
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Tcp(PDP Id)
v ]
ing = true?
P 9 Yes
No
Start
Vc(PDP Id)
\

Figure 6.24: Procedure Handle_PDP_Acknowledgement (sheet 1)
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6.6 Description of information flows

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

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorization isafunctional classification, i.e. stage 2 information and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

Details of errors and exceptions to these rules are specified in 3GPP TS 29.002 [4] and 3GPP TS 29.078 [5].
6.6.1 gprsSSF to gsmSCF Information Flows

6.6.1.1 Activity Test GPRS Ack

6.6.1.1.1 Description
ThisIF isthe response to the Activity Test GPRS.

6.6.1.1.2 Information Elements

This IF contains no information elements.
6.6.1.2 Apply Charging Report GPRS

6.6.1.2.1 Description

This IF is used by the gprsSSF to report to the gsmSCF the information requested in the Apply Charging GPRS IF. In
addition, this IF is used to notify the gsmSCF of changesin QoS. Note that there are several possible QoS profiles
defined by the combinations of the different QoS attributes as defined in 3GPP TS 23.060 [11]. A PLMN may only
support and charge on a limited subset of those QoS. It is recommended that changes in QoS are only reported in Apply
Charging Report GPRS for those QoS profiles.

6.6.1.2.2 Information Elements

The following information elements are required:

Information element name Required Description
GPRS Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.
Charging Result M This IE contains the charging information for the PDP provided by the
gprsSSF. It is a choice between elapsed time and data volume.
Quality of Service C This |E is described in the table below.
Active M This IE indicates if the GPRS session or PDP context is still established,
or if it has been detached or deactivated.
PDP ID C This IE identifies the PDP Context to which the IF applies.
Scenario 1: If no PDP Id is present in the IF, then the Apply Charging
Report GPRS applies to the GPRS Session. If a PDP Id is
present in the IF, then the Apply Charging Report GPRS
applies to the indicated PDP Context.
Scenario 2:  No PDP Id is used in the IF.
Charging Roll Over C This IE indicates which parameter(s) of the Charging Result have
overflowed.
Refer to 3GPP TS 29.078 [5] for the usage of this element.
NOTE: It is possible that early implementations of the gprsSSF do not
support this information element.
M Mandatory (The IE shall always be sent).
C Conditional (The IE shall be sent, if available).
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Quality of Service contains the following information element:

Information element name Required Description

Negotiated QoS C This IE identifies the QoS which was negotiated between the user, the
SGSN and the GGSN, as a result of a "Modify PDP Context" request.

This IE shall be included only if sending of the Apply Charging Report

GPRS was triggered by a change in Quality of Service.

This IE shall contain the negotiated QoS as on the time of sending the
Apply Charging Report GPRS.

C Conditional (The IE shall be sent, if available).
6.6.1.3 Entity Released GPRS
6.6.1.3.1 Description

This IF is used by the gprsSSF to inform the gsmSCF at any phase that a GPRS Session has been detached or a PDP
Context has been disconnected without reporting any EDP.

6.6.1.3.2 Information Elements

The following information elements are required:

Information element name Required Description

GPRS Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.

GPRS Cause M This IE contains the Cause value indicating the reason for the GPRS
Session Detach event or the PDP Context Disconnection event.
PDP ID C This IE identifies the PDP Context to which the IF applies.

Scenario 1: If no PDP Id is present in the IF, then the Entity Released
GPRS applies to the GPRS Session. If a PDP Id is
present in the IF, then the Entity Released GPRS applies
to the indicated PDP Context.

Scenario 2:  No PDP Id is used in the IF.

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

6.6.1.4 Event Report GPRS

6.6.1.4.1 Description

ThisIF is used to notify the gsmSCF of a GPRS event previously requested by the gsmSCF in a Request Report GPRS
Event IF.
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6.6.1.4.2 Information Elements

The following information elements are required:

Information element name Required Description
GPRS Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.
GPRS Event type M This IE specifies the type of event that is reported.
Misc GPRS Info M This IE indicates the DP type (EDP-N or EDP-R).
GPRS Event Specific Information M This IE contains information specific to the reported event.
PDP ID C This IE identifies the PDP Context to which the IF applies.
Scenario 1: If no PDP Id is present in the IF, then the Event Report
GPRS applies to the GPRS Session. If a PDP Id is
present in the IF, then the Event Report GPRS applies to
the indicated PDP Context.
Scenario 2:  No PDP Id is used in the IF.
M Mandatory (The IE shall always be sent).
C Conditional (The IE shall be sent, if available).

If the GPRS Event type contains DP Change of Position GPRS Session, then the GPRS Event Specific Information |E
contains the following information elements:

Information element name Required Description

Location Information in SGSN M See clause 7.6.1.2.2.

M Mandatory (The IE shall always be sent).

If the GPRS Event type contains DP Change of Position Context, then the GPRS Event Specific Information |E contains
the following information elements:

Information element name Required Description

Access Point Name C1 This IE identifies the Access Point Name to which the MS is
connected.

Charging ID C1 This IE contains the Charging ID received from the GGSN for the PDP
context.

Location Information in SGSN M See clause 7.6.1.2.2.

End User Address C1 See clause 6.6.1.5.2.

Quality Of Service Cl This IE is described in the table below.

Time and Time Zone C1l This IE contains the time that the gprsSSF met the detection point, and
the time zone the gprsSSF resides in.

GGSN Address C1 This IE contains the GGSN address for control plane to which the MS

is connected, see 3GPP TS 23.003 [37].

M Mandatory (The IE shall always be sent).
C1 Conditional (The IE shall be sent, if available at inter-SGSN routing area update. Shall not be sent at intra-
SGSN routing area update).

If the GPRS Event type contains DP Detach or DP PDP context disconnection, then the GPRS Event Specific
Information |E contains the following information elements:

Information element name Required Description
Initiating Entity M This IE identifies the entity that has initiated the disconnection or
detachment.
Routeing Area Update C This IE indicates that the Detach or Disconnection is due to inter-
SGSN routeing area update.
M Mandatory (The IE shall always be sent).
C Optional (The IE shall be sent, if applicable).
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If the GPRS Event type contains DP PDP context establishment, then the GPRS Event Specific Information |E contains
the following information el ements:

Information element name Required Description

Access Point Name C This IE identifies the Access Point Name the MS has requested to
connect to.

End User Address C See clause 6.6.1.5.2.

Quality Of Service M This IE is described in the table below.

Location Information in SGSN M See clause 7.6.1.2.2.

Time and Time Zone M This IE contains the time that the gprsSSF met the detection point, and
the time zone the gprsSSF resides in.

PDP Initiation Type M This IE indicates whether a PDP context was established as a result of
a network-initiated request or as a result of a subscriber request.

Secondary PDP context C This IE indicates that the PDP context activation was requested for a
secondary PDP context. See 3GPP TS 23.060 [11].

M Mandatory (The IE shall always be sent).

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

If the GPRS Event type contains DP PDP context establishment acknowledgement, then the GPRS Event Specific
Information |E contains the following information elements:

Information element name Required Description

Access Point Name M This IE identifies the Access Point Name to which the MS is
connected.

Charging ID M This IE contains the Charging ID received from the GGSN for the PDP
context.

End User Address M See clause 6.6.1.5.2.

Quality Of Service M This IE is described in the table below.

Location Information in SGSN M See clause 7.6.1.2.2.

Time and Time Zone M This IE contains the time that the gprsSSF met the detection point, and
the time zone the gprsSSF resides in.

GGSN Address M This IE contains the GGSN address for control plane to which the MS
is connected, see 3GPP TS 23.003 [37].

M Mandatory (The IE shall always be sent).

Quiality of Service contains the following information elements:

Information element name Required Description

Requested QoS C This IE identifies the QoS requested by the subscriber for the PDP
Context. It shall be included if the EventReportGPRS is sent at PDP
Context Establishment, at PDP Context Establishment
Acknowledgement and at Change of Position Context.

Subscribed QoS C This IE identifies the subscribed QoS. It shall be included if the
EventReportGPRS is sent at PDP Context Establishment, at PDP
Context Establishment Acknowledgement and at Change of Position
Context.

Negotiated QoS C This IE identifies the QoS which was negotiated between the user, the
SGSN and the GGSN. It shall be included if the EventReportGPRS is
sent at PDP Context Establishment Acknowledgement and at Change
of Position Context.

C Conditional (The |E shall be sent, if available).
6.6.1.5 Initial DP GPRS
6.6.1.5.1 Description

ThisIF is generated by the gprsSSF when atrigger is detected at a DP in the GPRS state models, to request instructions
from the gsmSCF.
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6.6.1.5.2 Information Elements

The following information elements are required:

Information element name Required Description

GPRS Reference Number M This IE consists of a number assigned by the gprsSSF. It is used for
TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.

ServiceKey This IE indicates to the gsmSCF the requested CAMEL Service. It is
used to address the required application/SLP within the gsmSCF.

GPRS Event Type M This IE indicates the armed GPRS DP event resulting in the Initial Data
Event IF.

MSISDN M This IE contains the basic MSISDN of the MS.

IMSI M This IE identifies the mobile subscriber.

Time and Time zone M This IE contains the time that the gprsSSF was triggered, and the time
zone the gprsSSF resides in.

GPRS MS Class C This |IE contains the MS network and radio access capabilities.

End User Address C Described in a table below.

Quality of Service C This IE is described in the table below.

Access Point Name C This IE identifies the Access Point Name:
- At DP Change Of Position Context contains the selected APN.
- AT DP PDP Context Establishment contains the APN which the MS

has requested.
- AT DP PDP Context Establishment Acknowledgement contains the
selected APN.

Charging ID Cc This IE contains the Charging ID received from the GGSN for the PDP
context.

SGSN Capabilities C This IE specifies the capabilities of the SGSN node to support the
CAMEL interwork, e.g. support of Advice of Charge.

Location Information in SGSN M This IE is described in the clause 7.6.1.2.2.

PDP Initiation Type C This IE indicates whether a PDP context was established as a result of
a network-initiated request or as a result of a subscriber request.

GGSN Address C This IE contains the GGSN address for control plane to which the MS
is connected, see 3GPP TS 23.003 [37].

Secondary PDP context C This IE indicates that the PDP context activation was requested for a
secondary PDP context. See 3GPP TS 23.060 [11].

M Mandatory (The IE shall always be sent).

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

Quality of Service contains the following information elements:

Information element name

Required

Description

Requested QoS

Cc

This IE identifies the QoS requested by the subscriber for a new PDP
Context. It shall be included if the InitialDPGPRS is sent at PDP
Context Establishment, at PDP Context Establishment
Acknowledgement and at Change of Position Context.

Subscribed QoS

This IE identifies the subscribed QoS. It shall be included if the
InitialDPGPRS is sent at PDP Context Establishment, at PDP Context
Establishment Acknowledgement and at Change of Position Context.

Negotiated QoS

This IE identifies the QoS which was negotiated between the user, the
SGSN and the GGSN. It shall be included if the InitiaDPGPRS is sent
at PDP Context Establishment Acknowledgement and at Change of
Position Context.

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

End User Address shall be populated as follows:

- At DP Change Of Position Context in an Inter-SGSN Routeing Area Update: Initial DPGPRS and
EventReportGPRS contain the selected value.

- At DP PDP Context Establishment: Initial DPGPRS and EventReportGPRS contain the value which the MS has

reguested.
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- At DP PDP Context Establishment Acknowledgement: Initial DPGPRS and EventReportGPRS contain the
selected value. Note that the PDP Addressis not always available at this DP.
For details see 3GPP TS 23.060 [11].

End User Address contains the following information elements:

Information element name Required Description
PDP Type Organization C This IE identifies the PDP Type Organisation (e.g. IETF).
PDP Type Number C This IE identifies the PDP type, e.g. IPv4 or IPV6.
PDP Address C This IE identifies the address of the subscriber for a new PDP Context.
C Conditional (The IE shall be sent, if available).

6.6.2 gsmSCF to gprsSSF Information Flows
6.6.2.1 Activity Test GPRS

6.6.2.1.1 Description

This|F isused to check for the continued existence of arelationship between the gsmSCF and gprsSSF. If the
relationship is still in existence, then the gprsSSF will respond. If no reply is received, then the gsmSCF will assume
that the gprsSSF has failed in some way and will take the appropriate action.

6.6.2.1.2 Information Elements

The following information elements are required:

Information element name Required Description

GPRS Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.

C Conditional.
6.6.2.2 Apply Charging GPRS
6.6.2.2.1 Description

This IF isused for interacting from the gsmSCF with the gprsSSF charging mechanisms to control the charging of a
GPRS session or a PDP Context.
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6.6.2.2.2 Information Elements

The following information elements are required:

Information element name Required Description

GPRS Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.

Charging Characteristics M This IE specifies the charging related information to be provided by the
gprsSSF and the conditions on which this information has to be
provided back to the gsmSCF. It is a choice between granted volume
and granted time for the data transfer.

Time charging may be applied to GPRS Session or PDP Contexts;
volume charging may be applied to PDP Contexts only.

Tariff Switch Interval (0] This information element specifies the time duration until the next tariff
switch occurrence.
PDP ID C This IE identifies the PDP Context to which the IF applies.

Scenario 1: If no PDP Id is present in the IF, then the Apply Charging
GPRS applies to the GPRS Session. If a PDP Id is
present in the IF, then the Apply Charging GPRS applies
to the indicated PDP Context.

Scenario 2:  No PDP Id is used in the IF.

M Mandatory (The IE shall always be sent).
o Optional (Service logic dependent).
C Conditional (The |E shall be sent, if available).

6.6.2.3 Apply Charging Report GPRS Ack

6.6.2.3.1 Description
ThisIF isthe response to the Apply Charging Report GPRS.

6.6.2.3.2 Information Elements

This IF contains no information elements.
6.6.2.4 Cancel GPRS

6.6.2.4.1 Description
This|F isused by the gsmSCF to request the gprsSSF to cancel al EDPs and reports.
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6.6.2.4.2 Information Elements

The following information elements are required:

Information element name Required Description

GPRS Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.

PDP ID C This IE identifies the PDP Context to which the IF applies.

Scenario 1: If no PDP Id is present in the IF, then all pending reports
of the GPRS Session and all pending reports of the PDP
Contexts shall be cancelled and all armed events of the
GPRS Session, all armed events of the PDP Contexts
and all generically armed events shall be disarmed.
If a PDP Id is present in the IF, then all pending reports
of the indicated PDP Context shall be cancelled and all
armed events of the indicated PDP Context shall be
disarmed.

Scenario 2: No PDP Id is used in the IF.

C Conditional.
6.6.2.5 Connect GPRS
6.6.2.5.1 Description

ThisIF is used by the gsmSCF to request the gprsSSF to modify the APN used when establishing a PDP Context. This
IF shall not be used for a secondary PDP context or for a network initiated PDP context.

6.6.2.5.2 Information Elements

The following information elements are required:

Information element name Required Description

Access Point Name M This IE contains the Access Point Name (APN) to be used when
establishing the PDP Context. The gsmSCF should provide an APN
which is allowed by the served subscriber's subscription. The APN
provided by the gsmSCF is used for selecting the primary PDP context
as specified in 3GPP TS 23.060 [11]. The gsmSCF provided APN may
consist of Network Identity (NI) only, or Network Identity and Operator
Identity (Ol). The APN provided by the gsmSCF replaces entirely the
APN requested by the MS. If the gsmSCF does not provide Ol in APN
then the SGSN selects the Ol independent of MS.

PDP Id C This IE identifies the PDP Context to which the IF applies.

Scenario 1: There shall always be a PDP Id present in this IF. The
PDP Id indicates the PDP Context to which the Connect

GPRS applies.
Scenario 2: No PDP Id is used in the IF.
M Mandatory (The IE shall always be sent).
C Conditional.
6.6.2.6 Continue GPRS
6.6.2.6.1 Description

Thisinformation flow requests the gprsSSF to proceed with processing at the DP at which it previoudly suspended
processing to await gsmSCF instructions. The gprsSSF compl etes DP processing, and continues processing

(i.e. proceeds to the next point in the Attach/Detach State Model or PDP Context State Model) without substituting new
data from the gsmSCF.
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6.6.2.6.2 Information Elements

The following information element is required:

Information element name Required Description

PDP ID C This IE identifies the PDP Context to which the IF applies.

Scenario 1: If no PDP Id is present in the IF, then the Continue
GPRS applies to the GPRS Session. If a PDP Id is
present in the IF, then the Continue GPRS applies to the
indicated PDP Context.

Scenario 2: No PDP Id is used in the IF.

C Conditional (The |E shall be sent, if available).
6.6.2.7 Entity Released GPRS Ack
6.6.2.7.1 Description

This|F isthe response to the Entity Released GPRS.

6.6.2.7.2 Information Elements

This IF contains no information elements.
6.6.2.8 Event Report GPRS Ack

6.6.2.8.1 Description

This IF isthe response to the Event Report GPRS.

6.6.2.8.2 Information Elements

This IF contains no information elements.
6.6.2.9 Furnish Charging Information GPRS

6.6.2.9.1 Description
This IF is used to request the gprsSSF to include information in the CAMEL specific logical call record.

Thelogical call record is created when FCI-GPRS isreceived and alogical cal record for that state model does not
exist. For modelling purposes the logical call record is buffered in the gprsSSF. The gprsSSF completes logical call
records as defined in the SDLs. Once the logical call record is completed, then its free format datais moved to the
corresponding CDR and the logical call record is deleted.

Inthe SGSN there is a separate Logical call record for the attach/detach state model and for each PDP context.

The CSE can send multiple concatenated FCIs per Logical Call Record for completion. The total maximum of free
format datais 160 octets per Logical Call Record. The 160 octets may be sent in one or more FCI operations. If thereis
non-completed free format data and new FCI operation(s) is/are received to overwrite the non-completed data, then the
non-completed datais discarded and the gsmSCF can send another 160 octets per CDR.
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6.6.2.9.2 Information Elements

The following information elements are required:

Information element name Required Description
GPRS Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue
segmentation.

FCI GPRS Billing Charging M This IE is described in the next table.
Characteristics

M Mandatory (The IE shall always be sent).

C Conditional.

FCI GPRS Billing Charging Characteristics contains the following information:

Information element name Required Description
FCIBCCCAMEL Sequence 1 M This IE is described in the next table.
M Mandatory (The IE shall always be sent).

FCIBCCCAMEL Seguence 1 contains the following information:

Information element name Required Description
Free Format Data M This IE is a free format data to be inserted in the CAMEL logical call
record.
Append Free Format Data 0] This IE indicates that the gprsSSF shall append the free format data

to the Logical call record. In the SGSN there is a separate Logical

call record for the attach/detach state model and for each PDP

context.

- If this IE is present indicating "Append"”, the gprsSSF shall append
the free format data received in this IF to the free format data
already present in the Logical call record for that GPRS session or
PDP Context.

- If this IE is absent or in value "Overwrite", then the gprsSSF shall
overwrite all free format data already present in the Logical call
record for that GPRS session or PDP Context, by the free format
data received in this IF.

- If no Logical call record exists yet for that GPRS session or PDP
Context, then the gprsSSF shall ignore this IE.

PDP Id C This IE identifies the PDP Context to which the IF applies.

Scenario 1: If no PDP Id is present in the IF, then the Furnish
Charging Information GPRS applies to the GPRS
Session. If a PDP Id is present in the IF, then the
Furnish Charging Information GPRS applies to the
indicated PDP Context.

Scenario 2: No PDP Id is used in the IF.

M Mandatory (The IE shall always be sent).
(0] Optimal (Service logic dependent).
C Conditional (The IE shall be sent, if available).

6.6.2.10 Release GPRS

6.6.2.10.1 Description

This IF is used by the gsmSCF to tear down an existing GPRS session or PDP Context at any phase.
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6.6.2.10.2 Information Elements
The following information elements are required:
Information element name Required Description
GPRS Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue
segmentation.
GPRS Cause M This IE contains the Cause value indicating the reason for releasing
the GPRS session or PDP context.
PDP ID C This IE identifies the PDP Context to which the IF applies.
Scenario 1: If no PDP Id is present in the IF, then the Release
GPRS applies to the GPRS Session, in which case the
GPRS Session and all PDP Contexts shall be released.
If a PDP Id is present in the IF, then the Release GPRS
applies to the indicated PDP Context, in which case the
indicated PDP Context shall be released.
Scenario 2: No PDP Id is used in the IF.
M Mandatory (The IE shall always be sent).
C Conditional (The IE shall be sent, if available).
6.6.2.11 Request Report GPRS Event
6.6.2.11.1 Description

This IF is used to request the gprsSSF to monitor for an event and send a notification back to the gsmSCF when the
event is detected (see Event Report GPRS IF).

6.6.2.11.2 Information Elements
The following information elements are required:
Information element name Required Description
GPRS Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue
segmentation.
GPRS Event M This |IE specifies the event or events of which a report is requested.
PDP ID C This IE identifies the PDP Context to which the IF applies.
Scenario 1: If this IF is used to arm an event related to the GPRS
Session, then this IF shall not include a PDP Id.
If this IF is used to arm an event related to a specific
PDP Context, then this IF shall include the PDP Id for
that PDP Context.
If this IF is used to generically arm a PDP Context
related event, then this IF shall not include a PDP Id.
Scenario 2: No PDP Id is used in the IF.
M Mandatory (The IE shall always be sent).
C Conditional (The IE shall be sent, if available).

Data Event contains the following information:

Information element name Required Description
GPRS Event type M This |IE specifies the type of event of which a report is requested.
Monitor Mode M This IE indicates how the event shall be reported.
M Mandatory (The IE shall always be sent).
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6.6.2.12 Reset Timer GPRS

6.6.2.12.1 Description
This IF is used to refresh the gprsSSF timer.

6.6.2.12.2 Information Elements

The following information elements are required:

Information element name Required Description

GPRS Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue
segmentation.

Timer ID M This IE specifies the default value for the Tssf timer.

Timer Value M This IE specifies the value to which the timer Tssf shall be set.

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

6.6.2.13 Send Charging Information GPRS

6.6.2.13.1 Description

ThisIF is used to send e-parameters from the gsmSCF to the gprsSSF. If charge advice information is received from the
gsmSCF, it shall replace the charge advice information which would be generated by the SGSN and inhibit any further
generation of CAl by the SGSN. Further processing of the charge advice information by the SGSN shall bein
accordance with the GSM Advice of Charge Supplementary Service.

If the SGSN supports Advice of Charge, then the gsmSCF may use this IF to send e-parameters to the gprsSSF.
However, if the subscriber is not provisioned with the GSM Advice of Charge supplementary service, then no e-
parameters shall be sent to the MS and no error due to this fact shall be sent back to the gsmSCF.

If the SGSN does not support Advice of Charge, then the gsmSCF shall not send e-parameters to the gprsSSF.
The SGSN's support of Advice of Chargeisindicated in the Initial DP GPRS IF.

NOTE: If charge advice information is received from the gsmSCF after charge information has been generated by
the SGSN 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 gprsSSF
before charge information is sent to theto the M S.

6.6.2.13.2 Information Elements

The following information elements are required:

Information element name Required Description

GPRS Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue
segmentation.

SCI GPRS Billing M This IE defines the Advice Of Charge related information to be
ChargingCharacteristics provided to the Mobile Station, if supported by the SGSN.

M Mandatory (The IE shall always be sent).

C Conditional.
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GPRS SCI Billing Charging Characteristics contains the following information:

Information element name Required Description

AOC GPRS M This IE is sent after an Activate PDP Context Accept or Attach
Accept has been received from the SGSN. This IE defines the Advice
Of Charge related information to be provided to the Mobile Station, if
supported by the SGSN.

PDP Id C This IE identifies the PDP Context to which the IF applies.

Scenario 1: If no PDP Id is present in the IF, then the Send
Charging Information GPRS applies to the GPRS
Session. If a PDP Id is present in the IF, then the Send
Charging Information GPRS applies to the indicated
PDP Context.

Scenario 2:  No PDP Id is used in the IF.

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

AOC GPRS contains the following information:

Information element name Required Description

AOC Initial M This IE contains CAl elements as defined in 3GPP TS 22.024 [31].

AOC Subsequent o] See definition in the next table.

M Mandatory (The IE shall always be sent).
O Optional (Service logic dependent).

AOC Subsequent contains the following information:

Information element name Required Description

CAl Elements M This IE contains CAl elements as defined in 3GPP TS 22.024 [31].

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).

6.6.3 HLR to SGSN Information Flows

6.6.3.1 Delete Subscriber Data

6.6.3.1.1 Description
ThisIF is specified in 3GPP TS 29.002 [4] and is used by the HLR to delete subscriber datain the SGSN.

6.6.3.1.2 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 SGSN.

Specific CSI Withdraw C This IE is used to indicate that only GPRS-CSI shall be deleted from
the SGSN.
This IE should not be sent when CAMEL Subscription Info Withdraw
is present.

C Conditional (The IE shall be sent when deletion is requested).
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6.6.3.2 Insert Subscriber Data

6.6.3.2.1 Description
ThisIF is specified in 3GPP TS 29.002 [4] and used by the HLR to insert subscriber datain the SGSN.

6.6.3.2.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific |E:

Information element name Required Description
GPRS-CSI C This IE identifies the subscriber as having CAMEL GPRS services.
C Conditional (The IE shall be sent, if required).

GPRS-CSl contains the following information:

Information element name Required Description
GsmSCF Address M See clause 6.3.1.1.
Service Key M See clause 6.3.1.2.
Default Session Handling M See clause 6.3.1.3.
TDP List M See clause 6.3.1.4.
CAMEL Capability Handling M See clause 6.3.1.5.
M Mandatory (The IE shall always be sent).

6.6.4 SGSN to HLR Information Flows

6.6.4.1 Insert Subscriber Data ack
See clause 4.6.8.1.

6.6.4.2 Update GPRS Location
6.6.4.2.1 Description

This IF isused by the SGSN to indicate to the HLR a GPRS location update. This IF is specified in
3GPP TS 29.002 [4].

6.6.4.2.2 Information Elements

Update GPRS location 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
SGSN. The SGSN may indicate support of CAMEL phase 3 or
higher.
C Conditional (The IE shall always be sent when the SGSN supports CAMEL).
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7 Short Message Service

7.1 Architecture

7.1.1 Functional Entities used for CAMEL

This clause describes the functional architecture needed to support Mobile Originating Short Message Service (MO
SMS) interworking for CAMEL. Figures 7.1 and 7.2 show the functional entitiesinvolved in MO SM's requiring
CAMEL support. The architecture is applicable to the third phase of CAMEL.

Home Network

Interrogating Network Visited Network

Home/Visited Network

Figure 7.1: Functional architecture for support of CAMEL control of MSC switched MO SMS

Home Network

Interrogating Network Visited Network

Home/Visited Network

Figure 7.2: Functional architecture for support of CAMEL control of SGSN switched MO SMS

HLR: The HLR stores SMS-CSI. SMS-CSI contains subscription information for subscribers that require CAMEL
support of MO SMS. SMS-CSI istransferred to the VLR or to the SGSN on Location Update and Restore Data or when
SMS-CSI has changed.

VLR: The VLR receives the SMS-CSI for the subscriber from the HLR. SMS-CSI is used by the MSC to determine if a
Service Logic shall beinvoked for an MO SMS.
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SGSN: The SGSN receives the SMS-CSI for the subscriber from the HLR. The SGSN uses the SMS-CSI to determine
if a Service Logic shal be invoked for an MO SMS.

M SC: The MSC receives SMS-CS| from the VLR and uses this to determine if a Service Logic shall be invoked for an
MO SMS.

gprsSSF: see clause 3.1.
gsmSSF: see clause 3.1.
gsmSCF: seeclause 3.1.

SM SC: Short Message Service Centre.
7.1.2 Interfaces defined for CAMEL

7121 HLR — VLR interface

Thisinterface is used to send CAMEL related subscriber data (SMS-CSl) to avisited MSC/VLR or to remove CAMEL
related subscriber data from avisited MSC/VLR.

7.1.2.2 HLR — SGSN interface

Thisinterface is used to send CAMEL related subscriber data (SMS-CSI) to avisited SGSN or to remove CAMEL
related subscriber datafrom avisited SGSN.

7.1.2.3 gsmSSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control the handling of MO SMSin the MSC. A relationship on thisinterface is
opened as aresult of the gsmSSF sending a request for instructions to the gsmSCF-.

7124 gprsSSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control the handling of MO SMSin the SGSN. A relationship on thisinterface
isopened as aresult of the gprsSSF sending a request for instructions to the gsmSCF.

7.1.25 MSC - gsmSSF interface

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

7.1.2.6 SGSN - gprsSSF interface

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

7.1.2.7 MSC - VLR interface

Thisisan interna interface. The interface is described in the specification to make it easier to understand the internal
information flow within the MSC/VLR.

7.1.2.8 MSC - SMSC interface

Thisinterface is used by the MSC to submit a SM to the SMSC.

7.1.2.9 SGSN - SMSC interface

Thisinterface is used by the SGSN to submit a SM to the SMSC.
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7.2 Detection Points (DPs)

See clause 4.2.

7.3 Description of CAMEL Subscriber Data

7.3.1 Short Message Service CAMEL Subscription Information (SMS-CSI)

This clause defines the contents of the Short Message Service CAMEL Subscription Information.

7.31.1 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.

7.3.1.2 Service Key

The Service Key identifies to the gsmSCF the service logic.

7.3.1.3 Default SMS Handling

The Default SMS Handling indicates whether the Short Message submission shall be released or continued as requested
in the case of error in the dialogue between gsmSCF and gsmSSF or gprsSSF.

7.3.1.4 TDP List

The TDP List indicates on which detection point triggering shall take place. For SMS-CS| only DP
SMS Collected Infois used.

7.3.1.5 CAMEL Capability Handling

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

7.3.1.6 CSIl state

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

7.3.1.7 Notification flag

The notification flag indicates whether the change of the SMS-CS| shall trigger Notification on Change of Subscriber
Data or not.

7.3.1.8 gsmSCF address list for CSI

The gsmSCF address list indicates alist of gsmSCF addresses to which Notification on Change of Subscriber Datais to
be sent. Thislistiscommonto all CSl.

7.4 Description of SMS State Model

7.4.1 General Handling
Seeclause4.4.1.

The State Model for MO SM S handling contains Pointsin Association (PIA's) instead of Pointsin Call (PIC's).
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7.4.2 Mobile Originating SMS State Model

7421 Description of MO SMS state model
The MO SMS state model is used to describe the actionsin an MSC and in a SGSN during mobile originating SMS.

!

SMS Null & Start & SMS_Exception
Authorize

DP SMS_Collected_Info

DP O_SMS_Failure

Y

SMS Analyse & ——P>

Routing
DP O_SMS_Submitted | O_SMS_Exception
» I
Figure 7.3: MO SMS State Model
Table 7.1: Description of MO SMS DPs in the MSC and SGSN
CAMEL Detection Point DP Type Description
DP SMS_Collected_Info TDP-R Indication that the SMS-CSI is analysed and a mobile
originated short message is received.
DP O_SMS_Failure EDP-N, EDP-R | Indication that the SM submission to the Short
Message Service Centre failed
DP O_SMS_Submitted EDP-N, EDP-R | Indication that the SM has been successfully
submitted to the Short Message Service Centre.
7.4.2.1.1 Description of the MO SMS state model (PIAS)

This clause describes the state model for originating SM S transfer. For each PIA a description can be found of the entry
events, actions and exit events.

742111 SMS Null & Start & Authorize

Entry events:
- Previous MO SM S transfer to the SMSC completed (DP O_SMS_Submitted).
- Exception event is reported.

Actions:

- Interfaceisidled.

Authentication.

Ciphering.

- SMS subscription check.
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- RP-MO-DATA message containing the User Data and the SMSC addressis received from MS.

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

- The ODB category "barring of all outgoing calls' is checked and ODB isinvoked if necessary.
Exit events:

- SMS-CSl isanalysed.

- An exception condition is encountered.

742112 SMS Analyse & Routing
Entry events:
- SMS-CSlisandysed. (DP SMS_Collected_Info).
Actions:
- Information being analysed and/or translated to determine routeing address of the SMSC.

- Outgoing barring services and ODB categories not aready applied are checked and invoked if necessary. If any
of the barring services or ODB categories prevents the submission of the MO-SM S, then the MSC or SGSN
shall generatethe"O_SMS Failure" event. The cause code to be used in that case shall be "sM-DeliveryFailure".

- The short message is sent to the SMSC.
Exit events:

- Acknowledge from the SMSC isreceived. (DP O_SMS_submitted).
A positive acknowledgement is sent to the MS.

- An exception condition is encountered - this leads to the SMS_Exception PIA.
A negative acknowledgement is sent to the M S.

- Attempt to select the route for the SMSfails (DP O_SMS Failure).
A negative acknowledgement is sent to the M S.

- Negative acknowledgement from the SMSC isreceived (DP O_SMS Failure).

A negative acknowledgement is sent to the MS.

7.4.2.1.1.3 SMS_Exception
Entry events:

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

Actions:

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

- If arelationship exists between the gsmSCF and gsmSSF or gprsSSF send an error information flow closing
the relationship and indicating that any outstanding Short Message handling instructions will not run to
completion.

- The MSC/gsmSSF or SGSN/gprsSSF shall make use of vendor-specific procedures to ensure rel ease of
internal resources.
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Exit events:

- Default handling of the exception condition by M SC/gsmSSF or SGSN/gprsSSF completed.

7.5 Procedures for CAMEL SMS
7.5.1 Overall SDL architecture

gsmSCH

CAPintérface

gsSmSSF

Internal interface

Mobile |....... seeeeenseeenee e O SM_MSC | IWMSC | SMSC
Station A interface MAP SVIBSE
interface interface
SMRSE
interfface
MAP
tRtErfaee - - wmrrrreres GMSC

Mobile |....... et T SM_MSC |
Station A interface !

MAR, MAP"

i nterfacg\‘ HLR ‘_‘_mterface

Figure 7.4: Case of MO SMS via MSC (separated IWMSC)
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gsmSCH
CAP intérface
gsSmSSF
Internal interface
Mobile }....... JRRT O_SM_MSC/  fuereserererntreseresessssesssessssssesssessssesssssssessanens SMSC
Station A interface IWMSC SMRSE
interface
SMRSE
interfface
MAP
Mobile |....... s T_SM_MSC | LS GMSC
Station A interface
MAP, MAP"
mterfacg‘x HLR ‘_‘_mterface
Figure 7.5: Case of MO SMS via MSC (integrated IWMSC)
gsmSCH
CAP intérface
gprsSSF
Internal interface
Mobile |....... rerreeesee e O_SM_SGSN  |eeererercrrecnrenens IWMSC ] SMSC
Station | A interface MAP SMRSE
interface interface
SMRSE
intetface
MAP
Mobile |....... R T_SM_SGSN e e oY GMSC
Station A interface
MAPR, MAP"
mterfabe.x HLR _iriterface

Figure 7.6: Case of MO SMS via GPRS SGSN
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7.5.2 Handling of mobile originating SMS

7521 Handling of mobile originating SMS in the originating MSC/SGSN

The functional behaviour of the originating VM SC/SGSN is specified in 3GPP TS 29.002 [4] and 3GPP
TS 23.060 [11]. The procedures specific to CAMEL are specified in this clause:

- Procedure CAMEL_O_SMS_INIT.
- Procedure CAMEL_O SMS SUBMITTED.
- Procedure CAMEL_O_SMS _FAILURE.
A CAMEL Service may be invoked for the following Mobile Originated short message types:
- Short Message Submission (PDU type = SMS-SUBMIT).
- Short Message Command (PDU type = SMS-COMMAND).
Refer to 3GPP TS 23.040 [21] for a description of the various PDU types.

75211 Actions of the VMSC/SGSN on receipt of Int_Error
The MSC/SGSN checks the default SM S Handling parameter in SMS-CSl.

If the default SMS handling isrelease SM, aA_RP_ERROR is sent to the MS. The MSC/SGSN then releases all
resources and the procedure CAMEL_O_SMS INIT ends.

If the default SM S handling is continue SM S submission, the M SC/SGSN continues processing without CAMEL
support.
75.21.2 Actions of the MSC/SGSN on receipt of Int_Continue_SMS

The MSC/SGSN continues processing with modified SM parameters. The MSC/SGSN shall transparently modify the
SM S parameters with the received information. Parameters which are not included in the Int_Continue_SM S message
are unchanged.

75.2.1.3 Actions of the MSC/SGSN on receipt of Int_Connect_SMS

The MSC/SGSN continues processing with modified SM parameters. The MSC/SGSN shall transparently modify the
SMS parameters with the received information. Barring is checked with the modified parameters. Parameters which are
not included in the Int_Connect_SM S message are unchanged.

75214 Actions of the MSC/SGSN on receipt of Int_Release  SMS

A A_RP_ERROR issent tothe MS and SMSisdeleted. The SMS causereceived inthe Int_Release SMSisused. The
MSC/SGSN then releases all resources and the procedure CAMEL_O_SMS INIT ends.

7.5.2.1.5 Allocation of SMS Reference Number

During the CAMEL handling of a Mabile Originated Short Message, the MSC or SGSN shall allocate an SMS
Reference Number. This SM S Reference Number shall be placed in the SMS-MO Call Detail Record, together with the
MSC Address or SGSN Number. This SMS Reference Number shall also be sent to the gsmSCF in the Initial DP SMS
Information Flow, together with the MSC Address or SGSN Number. The combination of SMS Reference Number and
MSC Address or SGSN Number forms a globally unique pair. This pair may be used for correlation of CDRs produced
in the MSC or SGSN with CDRs produced in the gsmSCF.

An SM S Reference Number shall be generated and placed in the SMS-MO Call Detail Record, for every Short
Message, including the case when a Short Message forms part of a set of concatenated Short Messages.

The SMS Reference Number in the MSC or SGSN is an optional feature.
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7.5.2.2 Handling of A_MM_Release and A_LLC_Release
If the radio link with the subscriber is lost during the handling of a CAMEL procedure in the MSC/SGSN, then the

MSC/SGSN sendssignal A_ MM _Release indor A_LLC_ Release ind to that procedure. Thisresultsin the termination
of that CAMEL procedure (refer to 3GPP TS 29.002 [4] for details).

7.5.2.3 Handling of time-out from SMSC

If the MSC/SGSN does not receive a confirmation from the SMSC after submission of a Short Message, then the
MSC/SGSN calls procedure CAMEL_O_SMS FAILURE (refer to 3GPP TS 29.002 [4] for details).
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Procedure CAMEL_O_SMS_INIT
;r/; Aipirc;cieid[lrieiiﬁ Eﬁé I\i/lisicioirisi(;élil 777777 T\ /* Signals to/from the right are to/from
1to perform CAMEL handling of mobile originatea gsmSSF/gprsSSF (SMS_SSF).
I SMS submission request.*/ | Signals from the left are from MS,
”””””””””””””””””” unless otherwise stated. */
No

Result .=
Continue

w

Reference Numh

Store original
MS parameter

Allocate SMS

Int_Invoke_
SMS_SSF

Wait_for_
SMS_SSF_

A_MM_RELEASE_ind,
A_LLC_RELEASE._ind

Int_SMS_
Failure

Result :=
SMS_Aborted

Int_SMS_

Int_DP_SMS
Collected_|

DP_SMS_
Collected_
nio

[72]

er

~ - - - - Optional

Figure 7.7a: Procedure CAMEL_O_SMS_INIT (sheet 1)
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Procedure CAMEL_O_SMS_INIT 2(3)
‘/; Air;rageidh;ei |7nitr71é Iivlisici 6risiééli\l 777777 T\ [* Signals from the right are from

ito perform CAMEL handling of mobile orlglnated gsmSSF/gprsSSF (SMS_SSF).*/

I SMS submission request.*/ |

Isnl;[/l_geleas - Int_Error Int_Continge_SMS Int_Connec¢t_SMS
odify SMS parameters odify SMS parameters
in accordance with in accordance with
the received information the received information
Yes
Set RP_ERROR
\
Result := Result := Result :=
Release_SMS Continue Redirect_SMS

Figure 7.7b: Procedure CAMEL_O_SMS_INIT (sheet 2)
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Procedure CAMEL_O _SMS_INIT

;F/* A procedure in the MSC or SGSN "
1 to perform CAMEL handiing of mobile originated
| SMS submission request.*/

DP_SMS

Collected_Info

3(3)

[* Signal to the right is to
gSMSSF/gprsSSF (SMS_SSF).
Signals fromthe left are from MS.*/

A MM_RELEASE ind,

A LLC_RELEASE ind

Int_SMS _
Failure

Result :=
SMS_Aborted

Figure 7.7c: Procedure CAMEL_O_SMS_INIT (sheet 3)
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Procedure CAMEL_O_SMS_SUBMITTED 1(2)
‘7*7|5r6<7:édiuiré ;nitﬁet\ I\/Iisici 6; éégN 77777 T\ [* Signals to/from the right are to/from
‘(SMS SSF) to report successful subm|SS|on gsmSSF/gprsSSF (SMS_SSF). */

1to gsmSCF of CAMEL. */ |

Int_O_SMS>
Submitted

DP_O _SMS
Submitted

Int_Contin e SMS Int_error Int_Continge

Q¥ &

Figure 7.8: Procedure CAMEL_O_SMS_SUBMITTED (sheet 1)
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Procedure CAMEL_O_SMS_FAILURE 1(2)
ﬁ*ilsrz)éédiuiré iinitﬁé i\/lisié E)F ééisiNi N T\ [* Signals to/from the right are to/from

1to handle CAMEL notification to gsmSCli1 gsSmSSF/gprsSSF (SMS_SSF). */

1 about unsuccessfull submission. */ |

Int. O_SMS™
Failure

DP_O _SMS |
Failure
\ |

Int_Continde_SMS |Int_error Int_Contin<

%

Figure 7.9: Procedure CAMEL_O_SMS_FAILURE (sheet 1)

7524 Handling of mobile originating SMS in the VLR

The functional behaviour of the VLR is specified in 3GPP TS 29.002 [4]. The handling specific to CAMEL is specified
in the following procedure:
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- Procedure CAMEL_MO_SMS VLR.

Procedure CAMEL_MO_SMS_VLR 1(1)
;[/:kiPirci)cieidiu;t; éza;lléc] }nithie;);c;c;sg N T\ [* Signals to/from the left are

1 MO_SMS_VLR (3GPP TS 29.002) # to/from the MSC. */

| |

No

Result := Set SMS-CSI
Pass parameter

| |MAP_CONTINUE_CAMEL_
SMS_HANDLING req

Wait_For_
SIF_MO_SMS

MAP_U_ | IMAP_SEND_INFO_FOR_
ABORT _ind MO_SMS_ind
Result == Result =
Fail Pass

Figure 7.10: Procedure CAMEL_MO_SMS_VLR (sheet 1)
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7.5.3 Handling of mobile originating SMS in the gsmSSF/gprsSSF

Process SMS_SSF 1(7)
j*iF;rE)(;eisisit(i) héﬁ&lé ?\/Ii(i 7SI\/I787 7777777 o [* Signals to/from the left are to/from MSC or SGSN. */
| 'Locates either in the gsmSSF or gprsSSF. *7

/*
The following timer is defined:
- Tssf: gsmSSF or gprsSSF state machine timer.

This timer has a default value range of 1 to 20 seconds
*/

Int_Invoke|

wThe CSil states that
AmDP  --pp SMS_Collected_Info
must be armed as an TDP.

Int_SMS_
SSF_Invoked

Wait_For
Request

Figure 7.11a: Process SMS_SSF (sheet 1)
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Process SMS_SSF

FProcessto handle MO SMS. ,
i Locates either in the gsmSSF or gprsSSF.*Z
| |

Wait_For_
Request

2(7)

/* Signal from the left is from MSC or SGSN.
Signal to the right is to gsmSCF.*/

:

Int. DP_SMS_
Collected_|Info

Int_ SMS_
Failure

|}

Set Tssf to
default value
and restart Tssf

=

Open Control
Relationship

CAP_Initial
DP_SMS

Waiting_for_
Instructions

Figure 7.11b: Process SMS_SSF (sheet 2)
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Process SMS_SSF 3(7)
‘7/*7I5r70;:ésisita 7h:';1;1ciilé MCB gl\/lE 7777777 IS /* Signals to the left are to MSC or SGSN.
| ' Locates either in the gsmSSF or gprsSSF.* 7 Signals to/from the right are to/from gsmSCF.*/

Waiting_for_

Instructions

CAP_Contjniue_ CAP_Conngct_
SMS SMS
Set Tssf to
received time Stop Tssf Stop Tssf Abort
interval and
restart Tssf
No SMSC Address or
Destination Subscriber
Number present in
Connect_SMS?
Waiting_for_ Int_Continue_ Int_Connect_ Int E
Instructions SMS SMS nt_error
\
EDP-N pe None
emainin
arm P?
EDP-R Terminate
Control
rPIari?thip
e 5
Terminate Control ' | Change type CGomplete_SM$_
relationship and open |~ 7of relationship FCl_record
monitor relationship |

Monitoring

Figure 7.11c: Process SMS_SSF (sheet 3)

ETSI



3GPP TS 23.078 version 4.8.0 Release 4 385 ETSI TS 123 078 V4.8.0 (2003-03)

Process SMS_SSF 4(7)
‘7/*7I5r70;:ésisita 7h:';1;1ciilé MCB gl\/lE 7777777 IS /* Signal to the left is to MSC or SGSN.
| ' Locates either in the gsmSSF or gprsSSF.* 7 Signals to/from the right are to/from gsmSCF.*/

Waiting_for_

Instructions

CAP_Release
SMS

Set Tssf to last
used time interval Stop Tssf
and restart Tssf ‘

Arm EDP Terminate
and/or Control
disarm EDP relationship |
Waiting_for_ Int_Release_

Instructions SMS

CGomplete_SM$
FCI_record

Figure 7.11d: Process SMS_SSF (sheet 4)
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Process SMS_SSF 5(7)

‘/* Process to handle MO SMS. /* Signal from the right is from gsmSCF.*/%

! | Locates either in the gsSmSSF or gprsSSF.* 7

Waiting_for_
Instructions

CAP_Furnjgh_Charging_
Information\SMS

Set Tssf to last
sed time interval
and restart Tssf

c

Non-completed CAMEL logical SMS
record exists?

"Append"”
PP Not present,
"Overwrite”
Append FCI data
to existing
logical SMS recard
‘Already completed | Ovkrwrite all CAMEL Create CAMEL
records are R A logical SMS record logical
not affected ! data with this FCI data. SMS record
Write FCI datd
in CAMEL logical
SMS }r(u‘nrd

Waiting_for_
Instructions

Figure 7.11e: Process SMS_SSF (sheet 5)
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Process SMS_SSF
FProcessto handle MO SMS.
! | Locates either in the gsSmSSF or gprsSSF.* 7

6(7)

/* Signal to the left is to MSC or SGSN. %
/

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

Waiting_for
Instruction

Int_ SMS_
Failure

Application_
End

Complete_SM$
FCI_record

Figure 7.11f: Process SMS_SSF (sheet 6)
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Process SMS_SSF 7(7)
‘7/*7I5r70;:ésisita 7h:';1;1ciilé MCB gl\/lE 7777777 IS /* Signals from the left are from MSC or SGSN.
| ' Locates either in the gsmSSF or gprsSSF.* 7 Signals to the right are to gsmSCF.*/

Implicitly disarm
D_SMS_Submjitted

O_SMS_Failure DP

DP
rming?
not armed EDP-N EDP-R
) ) Set Tssf to last
Int_Continue Int_Continue used timer interval

and restart Tss

CAP_Event\
Report_SMS
(Interrypte:

Application_
End

Terminate
relationship

CGomplete_SM$
FCI_record

aiting_For_
ldle Instructions

Figure 7.11g: Process SMS_SSF (sheet 7)
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Procedure Complete_ SMS_FCI_record

77777 N

:/* Procedure in the MSC/SGSN (either in gsmSSF or gprsSSF)\ﬁ

'to complete logical CDRs created by
| Furnish_Charging_information_SMS operations.*/

Non-completed CAMEL
logical SMS record
exists?

Yes

omplete CAME

logical SMS
record

)

No

1(1)

Figure 7.12: Procedure Complete_SMS_FCI_record (sheet 1)
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7.6 Description of information flows

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

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorization isafunctional classification, i.e. stage 2 information, and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

Details of errors and exceptions to these rules are specified in 3GPP TS 29.002 [4] and 3GPP TS 29.078 [5].
7.6.1 gsmSSF/gprsSSF to gsmSCF information flows

7.6.1.1 Event Report SMS

76.1.1.1 Description

This|F is used to notify the gsmSCF of an event previously requested by the gsmSCF in a Request Report SM S Event
IF.

7.6.1.1.2 Information Elements

The following information elements are required:

Information element name Required Description
Event type M This IE specifies the type of event that is reported.
Event Specific Information C This IE indicates the SMS related information specific to the event.
Misc SMS Info M This IE indicates the DP type.
M Mandatory (The IE shall always be sent).
C Conditional (The IE shall be sent, if available).
7.6.1.2 Initial DP SMS
7.6.1.2.1 Description

This IF is generated by the gsmSSF/gprsSSF when atrigger is detected at a DP in the state model, to request
instructions from the gsmSCF.

ETSI



3GPP TS 23.078 version 4.8.0 Release 4

7.6.1.2.2

Information Elements

391 ETSI TS 123 078 V4.8.0 (2003-03)

The following information elements are required:

Information element name

Required

Description

Destination Subscriber Number

M

This IE contains a number to identify the Destination short message
entity.

The Destination Subscriber Number shall be retrieved from the
SMS-SUBMIT TPDU or the SMS-COMMAND TPDU, which are specified
in 3GPP TS 23.040 [21].

Calling Party Number

<

This |IE carries the MSISDN of the subscriber who sent the short
message.

Event Type

<

This IE indicates the armed event (i.e. SMS_Collected_Info) resulting in
the Initial DP SMS IF.

IMSI

This IE identifies the mobile subscriber.

Location Information in MSC

This IE is described in a table below.

Location Information in SGSN

This IE is described in a table below.

Service Key

This IE indicates to the gsmSCF the requested CAMEL Service. It is
used to address the required application/SLP within the gsmSCF.

Time And Timezone

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

TP Short Message Submission
Specific Information

< Z| Z[010|1L

This IE contains the 1% octect of the SMS-SUBMIT TPDU or the SMS-
COMMAND TPDU, which are specified in 3GPP TS 23.040 [21].

For the SMS-SUBMIT TPDU, the 1% octet contains the following
information:

- Message Type Indicator;

- Reject Duplicates;

- Validity Period Format;

- Status Report Request;

- User Data Header Indicator;

- Reply Path.

For the SMS-COMMAND TPDU, the 1% octet contains the following
information:

- Message Type Indicator;

- User Data Header Indicator;

- Status Report Request.

Refer to 3GPP TS 23.040 [21] for an indication of which elements of this
1% octet are Mandatory and which elements are Conditional.

TP Protocol Identifier

This IE indicates the protocol used above SM-Transfer Layer.

The TP Protocol Identifier shall be retrieved from the SMS-SUBMIT
TPDU or the SMS-COMMAND TPDU, which are specified in 3GPP
TS 23.040 [21].

TP Data Coding Scheme

This IE indicates the data coding scheme of the TP-User Data field, and
may indicate a message class. The message class may indicate e.g. the
originator of the Short Message.

The TP Data Coding Scheme shall be retrieved from the SMS-SUBMIT
TPDU, which is specified in 3GPP TS 23.040 [21].

TP Validity Period

This IE indicates the length of the validity period or the absolute time of
the validity period termination. This IE is only used for the SMS-SUBMIT
TPDU.

The TP Validity Period shall be retrieved from the SMS-SUBMIT TPDU
which is specified in 3GPP TS 23.040 [21].

SMSC Address

This IE defines the address of the SMSC to which the MO short
message is intended to be submitted.

SMS Reference Number

C1

This IE carries the SMS Reference Number. This Reference Number is
allocated by the MSC or SGSN that processes the Short Message. It
may be used by the gsmSCF for inclusion in a gsmSCF SMS record.
The allocation of an SMS Reference Number and the inclusion thereof in
the Initial DP SMS IF is optional.

MSC Address

c2

This IE carries the E.164 MSC Address. This IE shall be present if the
SMS Reference Number is present in the Initial DP SMS IF and the
Short Message processing takes place in an MSC. Otherwise shall be
absent.

SGSN Number

C2

This IE carries the Global Title of the SGSN. See 3GPP TS 23.060 [11].
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Information element name

Required

Description

This IE shall be present if the SMS Reference Number is present in the
Initial DP SMS IF and the Short Message processing takes place in an
SGSN. Otherwise shall be absent.

M Mandatory (The IE shall always be sent).

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

C1 Conditional (Refer to the description column for the conditions of presence).
Cc2 Conditional (Refer to the description column for the conditions of presence).

Location Information in MSC is based on the Location Information |E defined in 3GPP TS 23.018 [3]. The following

differences apply:
Information element name Required Description

Location number C See 3GPP TS 23.018 [3].

VLR number M See 3GPP TS 23.018 [3].

Age of location information - Not applicable

Current Location Retrieved - Not applicable

Selected LSA Identity C1 This IE indicates the LSA identity associated with the current position of
the MS. Shall be sent if the LSA ID in the subscriber data matches the
LSA ID of the current cell. In the case of multiple matches the LSA ID
with the highest priority shall be sent. See 3GPP TS 23.073 [23].

M Mandatory (The IE shall always be sent).

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

C1 Conditional (The IE shall be sent, if available and SoLSA is supported).

- Not applicable.

Location Information in SGSN is based on the Location Information |E defined in 3GPP TS 23.018 [3]. The following

differences apply:
Information element name Required Description
Location number - Not applicable
Service area ID C1 See 3GPP TS 23.018 [3].
Cell ID C1 See 3GPP TS 23.018 [3].
Location area ID C1 See 3GPP TS 23.018 [3].
Routeing area ID C See 3GPP TS 23.003 [37].
Geographical information C See 3GPP TS 23.032 [34].
Geodetic information - Not applicable
VLR number - Not applicable
Age of location information - Not applicable
Current Location Retrieved - Not applicable
SGSN number M Global Title of the Serving GPRS Service Node. See 3GPP
TS 23.060 [11].
Selected LSA Identity Cc2 This IE indicates the LSA identity associated with the current position of
the MS. Shall be sent if the LSA ID in the subscriber data matches the
LSA ID of the current cell. In the case of multiple matches the LSA ID
with the highest priority shall be sent. See 3GPP TS 23.073 [23]
M Mandatory (The IE shall always be sent).
C Conditional (The IE shall be sent, if available).
C1 Conditional (The IE shall be sent, if available. One and only one of the three conditional IEs shall be sent).
c2 Conditional (The IE shall be sent, if available and SoLSA is supported).
- Not applicable.

7.6.2 gsmSCF to gsmSSF/gprsSSF information flows

7.6.2.1 Connect SMS

7.6.2.1.1 Description

This IF is used to request the gsmSSF/gprsSSF to perform the actions to route the SM S to a specific destination.
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7.6.2.1.2 Information Elements

The following information elements are required:

Information element name Required Description
Calling Party Number (@) This IE indicates the subscriber who sent the SMS; possibly changed
by the gsmSCF.
Destination Subscriber Number (0] This IE identifies the Destination short message entity; possibly

changed by the gsmSCF.

The Destination Subscriber Number shall be placed in the header
information of the TPDU.

SMSCAddress o Indicates the SMSC address where the MO short message shall be
submitted to; possibly changed by the gsmSCF.

(0] Optional (Service logic dependent).
7.6.2.2 Continue SMS
7.6.2.2.1 Description

Thisinformation flow requests the gsmSSF/gprsSSF to proceed normally. The gsmSSF/gprsSSF completes DP
processing, and continues SMS.

7.6.2.2.2 Information Elements

This IF contains no information elements.
7.6.2.3 Furnish Charging Information SMS

7.6.2.3.1 Description
This IF is used to request the gsmSSF/gprsSSF to include information in the CAMEL specific logical MO SM'S record.

Thelogical call record is created when FCI-SM S isreceived and alogical call record for that short message does not
exist. For modelling purposes the logical call record is buffered in the gsmSSF/gprsSSF. The gsmSSF/gprsSSF
completes logical call records as defined in the SDLs. Once the logical call record is completed, then its free format
datais moved to the corresponding CDR and the logical call record is deleted.

The CSE can send multiple concatenated FCI's per Short Message for completion. The total maximum of free format
datais 160 octets per SM. The 160 octets may be sent in one or more FCI operations. If there is non-completed free
format data and new FCI operation(s) is/are received to overwrite the non-completed data, then the non-completed data
is discarded and the gsmSCF can send another 160 octets per SM.

7.6.2.3.2 Information Elements

The following information element is required:

Information element name Required Description
FCI Billing Charging Characteristics M This IE is described in the next table.
M Mandatory (The IE shall always be sent).

FCI Billing Charging Characteristics contains the following information:

Information element name Required Description
FCIBCCCAMEL Sequence 1 M This IE is described in the next table.
M Mandatory (The IE shall always be sent).
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FCIBCCCAMEL Sequence 1 contains the following information:

Information element name Required Description
Free Format Data M This IE is a free format data to be inserted in the CAMEL logical call
record.
Append Free Format Data (@) This IE indicates that the gsmSSF/gprsSSF shall append the free

format data to the Logical MO SMS record.

- If this IE is present indicating "Append”, the gsmSSF/gprsSSF
shall append the free format data received in this IF to the free
format data already present in the Logical MO SMS record.

- If this IE is absent or in value "Overwrite", then the gsmSSF shall
overwrite all free format data already present in the Logical MO
SMS record, by the free format data received in this IF.

- If no Logical MO SMS record exists yet, then the
gsmSSF/gprsSSF shall ignore this IE.

M Mandatory (The IE shall always be sent).
(0] Optional (Service logic dependent).
7.6.2.4 Release SMS
7.6.24.1 Description

ThisIF isused to tear down by the gsmSCF an existing SM S transfer.

7.6.2.4.2 Information Elements

The following information element is required:

Information element name Required Description
Cause M SMS Cause. Indicates the SMS specific cause of the release. The
cause is reported to the MS.
M Mandatory (The IE shall always be sent).

7.6.2.5 Request Report SMS Event

7.6.25.1 Description

This IF is used to request the gsmSSF/gprsSSF to monitor for an event (i.e. O_SMS _Submitted or O_SMS Failure),
then send a notification back to the gsmSCF when the event is detected (see Event Report SMS IF).

7.6.25.2 Information Elements

The following information elements are required:

Information element name Required Description
SMS Event M This IE specifies the event or events of which a report is requested.
M Mandatory (The IE shall always be sent).

SMS Event contains the following information:

Information element name Required Description
Event type M This |IE specifies the type of event of which a report is requested.
Monitor Mode M This IE indicates how the event shall be reported.
M Mandatory (The IE shall always be sent).
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7.6.2.6 Reset Timer SMS

7.6.2.6.1 Description
This IF is used to refresh a gsmSSF/gprsSSF timer.

7.6.2.6.2 Information Elements

The following information elements are required:

Information element name Required Description
Timer Value M This IE specifies the value to which the indicated timer shall be set.
Timer ID ®) This IE indicates which timer shall be reset. It shall be set to "Tssf".
M Mandatory (The IE shall always be sent).
(0] Optional (Service logic dependent).

7.6.3 HLR to VLR/SGSN information flows

7.6.3.1 Delete Subscriber Data

7.6.3.1.1 Description

ThisIF is specified in 3GPP TS 29.002 [4] and is used by the HLR to delete subscriber datain the VLR/SGSN.

7.6.3.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific |E:

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/SGSN.
Specific CSI Withdraw C This IE is used to indicate that only SMS-CSI shall be deleted from
the VLR/SGSN.
This IE should not be sent when CAMEL Subscription Info Withdraw
is present.
C Conditional (The IE shall be sent when deletion is requested).
7.6.3.2 Insert Subscriber Data
7.6.3.2.1 Description

ThisIF is specified in 3GPP TS 29.002 [4] and is used by the HLR to insert subscriber datain the VLR/SGSN.

7.6.3.2.2 Information Elements

The Insert Subscriber Data contains the following CAMEL specific IE:

Information element name Required Description
SMS-CSI C This IE identifies the subscriber having MO SMS CAMEL services.
C Conditional (The IE shall be sent, if required).
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SMS-CSI contains the following information:
Information element name Required Description

gsmSCF Address M See clause 7.3.1.1.

Service Key M See clause 7.3.1.2.

Default SMS Handling M See clause 7.3.1.3.

CAMEL Capability Handling M See clause 7.3.1.5.

SMS Triggers M See clause 7.3.1.4. It includes the following trigger:

SMS_Collected Info
M Mandatory (the IE shall always be sent).

7.6.4 VLR/SGSN to HLR information flows

7.6.4.1 Insert Subscriber Data ack
See clause 4.6.8.1.
7.6.4.2 Update Location

See clause 4.6.8.3. Thisinformation flow is sent by the VLR.

7.6.4.3 Update GPRS Location

See clause 6.6.4.1. Thisinformation flow is sent by the SGSN.

7.6.5 VLR to MSC Information Flows

7651 Send Info For MO SMS Ack

7.6.5.1.1 Description

This IF is specified in 3GPP TS 29.002 [4]. It is used to transport MO SM S related subscription data from the VLR to

the MSC.

The Send Info For MO SMS Ack contains the following information:

Information element name Required Description
SMS-CSI C This IE contains the CAMEL Subscription Information for MO-SMS.
ODB Data C This IE contains ODB data. This information is used to apply ODB for a
reconnected Short Message, if needed.
CB SS Data C This IE contains CB SS data. This information is used to apply CB for a
reconnected Short Message, if needed.
C Conditional (shall be sent if available).
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8 SS Notifications

8.1 Architecture

8.1.1 Functional Entities used for CAMEL

This clause describes the functiona architecture needed to support Supplementary Service (SS) Notifications.
Figure 8.1 shows the functional entities involved in sending SS Notifications. The architecture is applicable to the third
phase of CAMEL.

Home Network

Visited Network

Figure 8.1: Functional architecture for support of SS Notifications

HLR: For subscribers requiring CAMEL support, the HLR stores the information relevant to the current subscription
regarding SS-CSI. The SS-CSl is sent to the VLR at Location Update, on Data Restoration or if the SS-CSl is updated
by administrative action. When processing an invocation of the CCBS supplementary service, the HLR shall send a
notification of the invocation of the supplementary service to the gsmSCF if required by the SS-CSl.

M SC: When processing an invocation of any of the supplementary services ECT, CD and MPTY, the MSC may
receive an SS-CSI from the VLR, indicating that a notification of the invocation of the supplementary service shall be
sent to the gsmSCF.

VLR: The VLR storesthe SS-CSI as a part of the subscriber datafor subscribers roaming in the VLR area.

gsmSCF: The gsmSCF receives the SS Invocation Notification from the MSC or HLR.

8.1.2 Interfaces defined for SS Notifications

This clause describes the different interfaces applicable to SS Notifications. It specifies on ahigh level the functions
specific to SS Notifications.

8.1.2.1 MSC - gsmSCF interface
Thisinterface is used by the M SC to send supplementary service invocation notifications to the gsmSCF. The SS

invocations that can be notified to the gsmSCF viathisinterface are Call Deflection (CD), Explicit Call Transfer (ECT)
and Multi Party (MPTY).

8.1.2.2 HLR - gsmSCF interface

Thisinterface is used by the HLR to send supplementary service invocation notifications to the gsmSCF. The SS
invocation that can be notified to the gsmSCF viarthisinterfaceis Call Completion to Busy Subscriber (CCBS).
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8.1.2.3 VLR - MSC interface

Thisinterface is used by the VLR to transfer SS-CSI to the MSC.

8.1.2.4 HLR-VLR interface

Thisinterface is used by the HLR to send the SS-CSI to the VLR or to remove SS-CSI from the VLR.

8.2 Description of CAMEL Subscriber Data

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

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

8211 Notification criteria

This data indicates for which supplementary services notifications shall be sent. The supplementary services which may
beindicated are ECT, CD, CCBS and MPTY .

8.2.1.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 humber to be used
for routeing.

8.2.1.3 CSI state

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

8.2.1.4 Notification flag

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

8.2.15 gsmSCF address list for CSI

The gsmSCF address list indicates alist of gsmSCF addresses to which Notification on Change of Subscriber Datais to
be sent. Thislistiscommonto all CSl.

8.3 Procedures for CAMEL

8.3.1 Handling of Supplementary Service Invocation Notification

At the invocation 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 SSinvocation 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/DITIVT-CSI.

On invocation of ECT, the VLR shall include the SS-CSI in the Invoke ECT response message (see Process MAF027 in
3GPP TS 23.091 [29]) to the MSC if applicable for ECT.
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On invocation of MPTY, the VLR shall include the SS-CSI in the Process MPTY message (see Process
MPTY_MAFO026 in 3GPP TS 23.084 [28]) to the MSC if applicable for MPTY.

On invocation 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 (see 3GPP TS 23.072 [35]).

When a subscriber activates a CCBS request, the HLR checks whether the criteria for sending a notification are
fulfilled, i.e. whether:

- the subscriber is provisioned with an active SS-CSl; and
- CCBSismarkedinthe SS-CSl.

If the criteriaare fulfilled, anotification isimmediately sent to the gsmSCF given by the gsmSCF address contained in
the SS-CSI and the processing of the CCBS request continues. Whenever the state of the CCBS request changes (see
3GPP TS 23.093[38]), an additional notification isimmediately sent to the gsmSCF and the processing of the CCBS
request continues.

If the criteriaare not fulfilled, the processing of the CCBS request continues unchanged and no notifications are sent.

At the invocation of the CCBS supplementary service, the HLR checks whether the criteria for sending a notification
arefulfilled, i.e. whether the subscriber is provisioned with the SS-CSl and the particular invoked supplementary
service is marked in the SS-CS. If thisisthe case, a notification is sent to the gsmSCF given by the gsmSCF address
contained in the SS-CSI. The processing of the SSinvocation is not suspended. If the notification criteria are not
fulfilled the processing of the particular supplementary service continues unchanged and no notification are sent.

8.4 Description of information flows
This clause contains the detail ed description of the information flows used by CAMEL.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorization 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 gsmSCF may silently discard any |E which it does not functionally support.

Details of errors and exceptions to these rules are specified in are specified in 3GPP TS 29.002 [4].

8.4.1 MSC to gsmSCF information flows
8.4.1.1 SS Invocation Notification

8.4.1.1.1 Description

This|F is generated by the MSC when it shall notify the gsmSCF of a supplementary service invocation.

ETSI



3GPP TS 23.078 version 4.8.0 Release 4 400 ETSI TS 123 078 V4.8.0 (2003-03)

84.1.1.2 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 called party for
Information 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 IE shall be sent if applicable).

8.4.2 HLR to VLR information flows
8421 Delete Subscriber Data

8.4.21.1 Description

This|F isused by the HLR to remove CAMEL subscription data from the VLR. This IF is specified in 3GPP
TS29.002 [4].

8.4.2.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific |E for SS Notifications:

Information element name Required Description

CAMEL Subscription Info C This IE identifies that all CSls shall be deleted from the subscriber data

Withdraw in the VLR.

Specific CSI Withdraw C This IE is used to indicate that only SS-CSI shall be deleted from the
VLR.
This IE should not be sent when CAMEL Subscription Info Withdraw is
present.

C Conditional (The |E shall be sent when deletion is requested).

8.4.2.2 Insert Subscriber Data

8.4.2.2.1 Description

ThisIFisused by an HLR to update a VLR with certain subscriber data. ThisIF is specified in 3GPP TS 29.002 [4].
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The Insert Subscriber Data contains the following CAMEL specific |E for SS Notifications:

Information element name

Required

Description

SS-CSl

C

This IE identifies the subscriber as having supplementary service
invocation notification services. It contains the Notification Criteria and
gsmSCFAddress.

This IE is described in clause 8.2.1.

When SS-CSl is sent to the VLR, it shall not contain a marking for
CCBS.

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

8.4.3 HLR to gsmSCF information flows

8.4.3.1 SS Invocation Notification

This IF is generated by the HLR when it shall notify the gsmSCF of a supplementary service invocation.

8.4.3.1.2 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: Completion of
Calls to Busy Subscriber

IMSI

This IE identifies the mobile subscriber who has invoked the
supplementary service to be notified.

MSISDN

This IE identifies the mobile subscriber who has invoked the
supplementary service to be notified.

B- Number

This |E indicates the destination address of the CCBS request.

CCBS Request State

This IE identifies the current state of the CCBS request. It can be one
of:

- Request;

- Recall;

- Active;

- Completed;

- Suspended;

- Frozen;

- Deleted.

M Mandatory (The IE shall always be sent).

8.4.4 VLR to MSC information flows

8.4.4.1 Invoke SS result

84.4.1.1 Description

ThisIFisused by the VLR to send SS-CSl to the MSC. This IF is specified in 3GPP TS 29.002 [4].
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8.4.4.1.2 Information Elements

The Invoke SS result contains the following CAMEL specific |E for SS Notifications:

Information element name Required Description

SS-Csl C This IE is included when it is available in the VLR and either ECT or
MPTY has been successfully invoked and that supplementary service
has been marked for notification.

C Conditional (The IE shall be sent when ECT or MPTY invocation shall be notified).
8.4.4.2 Send Info For Incoming Call ack
8.4.4.2.1 Description

This|F isused by the VLR to send SS-CSI to the MSC. This IF is specified in 3GPP TS 23.018 [3].

8.4.4.2.2 Information Elements

The Send Info For Incoming Call ack contains the following CAMEL specific |E for SS Notifications:

Information element name Required Description

SS-CsSli C This IE is included when it is available in the VLR and CD has been
successfully invoked and that supplementary service has been marked
for notification.

C Conditional (The IE shall be sent when CD invocation shall be naotified).

9 Mobility Management

9.1 Architecture

9.1.1 Functional Entities used for CAMEL

This clause describes the functional architecture required to support Mobility Management in CAMEL. Figure 9.1
shows the functional entitiesinvolved in CAMEL support of Mobility Management. The architecture is applicable to

the third phase of CAMEL.
Home Network @ Mobility
Management

Transport of N

M-CS to VLR |- ;\ MAP notifications

~

Figure 9.1: Functional architecture for support of CAMEL
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gsmSCF: see clause 4.1.

HLR: The HLR contains Mobility management CAMEL Subscription Information (M-CSlI) for those subscribers that
require CAMEL control of Mobility Management events. M-CSl is sent to the VLR during the Location Update and
Restore Data procedures or when M-CSl is modified in the HLR. The M-CSl is deleted in the VLR with the Delete
Subscriber Data procedure.

MS: Mobile Station (GSM terminal).
M SC: seeclause 4.1.

VLR: After having completed a Mobility Management event from a subscriber, the VLR may find it necessary to send
anotification to the gsmSCF. The contents of M-CSlI indicates which Mobility Management events shall be reported to
the gsmSCF.

9.1.2 Interfaces defined for CAMEL

This clause describes the different interfaces applicable to CAMEL control of Mobility Management events. It specifies
on a high level the functions specific to CAMEL.

9.1.2.2 VLR - gsmSCF interface

Thisinterfaceis used by the VLR to send Mobility Management event notifications to the gsmSCF. When processing a
mobility management event, the VLR may find it necessary to send a notification to the gsmSCF, depending on the
presence of M-CSl for the subscriber and the contents of M-CSlI.

9.2 Description of CAMEL Subscriber Data

9.2.1 Mobility Management CAMEL Subscription Information (M-CSI)

This clause specifies the contents of the Mobility Management CAMEL Subscription Information (M-CSl).

9.21.1 Mobility Management Triggers

This data indicates which Mobility Management events shall result in a notification to the gsmSCF. One or more events
may be marked per subscriber.. These events are:

- Location update in the same VLR service areg;
- Location update to another VLR service area;

- IMSI attach;

- MSinitiated IMSI detach (explicit detach);

- Network initiated IMS| detach (implicit detach).

9.21.2 gsmSCF address

Thisisthe address of the gsmSCF where the Mobility Management event notification shall be sent to. The gsmSCF
addressisin E.164 format.

9.2.1.3 Service Key

The Service Key isincluded in the notification message to the gsmSCF. It indicates to the gsmSCF which Service Logic
shall be applied.

9214 CSI state

The CSI state indicates whether the M-CSl is active or not.
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9.2.15 Notification flag

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

9.2.1.6 gsmSCF address list for CSI

The gsmSCF address list indicates alist of gsmSCF addresses to which Notification on Change of Subscriber Dataisto
be sent. Thislistis common to all CSl.

9.3 Procedures for Mobility management

The different procedures for Mobility Management are shown in Figures 9.2ato 9.2e.

Figure9.2a: Location Update within asingle VLR Service Area. (The VLR Service areamay be in the HPLMN or in
the VPLMN).

Figure 9.2b: Location Update from one VLR Service Areato another VLR Service Area. (Both VLR Service Areas
areinthe HPLMN or in the same VPLMN).

Figure 9.2c: Location Update from one PLMN to another PLMN:
- update from HPLMN to VPLMN;
- update from VPLMN to HPLMN;
- update from one VPLMN to another VPLMN.
Figure9.2d IMSI Detach (in HPLMN or in VPLMN):
- explicit detach (the M S has been switched off by the subscriber);

- implicit detach (the network has not received a periodic paging update from the MS and assumes that
the MSis switched off or unreachable).

Figure9.2e IMS| Attach (in HPLMN or in VPLMN):

- attach (the M S has been switched on by the subscriber — subscription datais still availableinthe VLR,
no location update is needed).

Home Network
(HPLMN)

Serving Network
(HPLMN/VPLMN)

(subscriber moves within i
VLR Service Ared)

Figure 9.2a: Location Update within a single VLR Service Area

(notification)
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Home Network
(HPLMN)

Serving Network
(HPLMN/VPLMN)

(subscriber movesto ther ™ .
VLR Service Areawithin

same PLMN)

Figure 9.2b: Location Update from one VLR Service Area to another VLR Service Area

Home Network
(HPLMN)

Serving Network B
(HPLMN/VPLMN)

Serving Network A
(HPLMN/VPLMN)

(subscriber movesto
other PLMN)

Figure 9.2c: Location Update from one PLMN to another PLMN

Serving Network

Home Network (HPLMN/VPLMN)

(HPLMN)

(notification)

@ MS is switched off

or detached

Figure 9.2d: IMSI Detach (implicit/explicit)

Serving Network

Home Network (HPLMN/VPLMN)

(HPLMN)

MAP
4_17
(notification)

@ MS s switched on

Figure 9.2e: IMSI Attach

ETSI



3GPP TS 23.078 version 4.8.0 Release 4 406 ETSI TS 123 078 V4.8.0 (2003-03)

When a Mobility Management Event has taken place and the processing has been completed, then the VLR may find it
necessary to send a notification to the gsmSCF. The processing of the Mobility Management event inthe VLR is not
suspended by the sending of the notification nor isit in any way affected by the notification.

The sending of a Mobility Management notification to gsmSCF is independent of other CAMEL subscription data for a
subscriber. E.g. a subscriber may have M-CSI without O-CSl or VT-CSI.

The sending of a Mobility Management event notification is subscription based.
Refer to clause 9.2.1 for a description of M-CSI and the different Mobility Management events that may lead to a
notification to the gsmSCF.

9.3.1 Procedure descriptions

9.3.1.1 Procedure Set_Notification_Type

This procedure is called from process Update Location VLR in 3GPP TS 23.012 [32]. It checks the information
element "L ocation Update Type", which the VLR receives from the MSC viaMAP_UPDATE_LOCATION_AREA
service. This element identifies the type of Location Update requested by the mobile station.

The possible values of this parameter are specified in 3GPP TS 24.008 [33].

The type of Location Update that was requested by the mobile station determines which Mobility Management
notification message shall be sent to the gsmSCF.

The values "Periodic Updating” and "Reserved" shall not lead to a Mobility Management notification to the gsmSCF.
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Procedure Set_Notification_Type
' Determining the type of Mobilty
i Management event notification

1to be sent to the gsmSCF. */ ‘

'
|

Location
Update Type?

1(1)

‘Nomal
Location
Updating'

'IMSI Attach’

revious No

LAlin
VLR?

Yes

'Reserved’

or
'Periodic Updating’

I Notify := Location
NXtttIZ;h_ update in the same
VLR Service Area

Notify := Location
update to the new required
VLR Service Area q

No notification

)

Figure 9.3: Procedure Set_Notification_Type (sheet 1)
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9.3.1.2 Procedure Notify _gsmSCF

This procedure is called from the process "Update_Location Area VLR" and process "Detach IMSI_VLR" in 3GPP
TS23.012[32]. It isaso called from the process "Update Location VLR" in 3GPP TS 29.002 [4].

The calling process passes on the variable "Notify" to the procedure "Notify gsmSCF". This variable indicates which
Mobility Management notification may be necessary to be sent to the gsmSCF. If this variable has avalue NULL, then
no notification shall be sent to the gsmSCF-.

If anotification may be necessary to be sent to the gsmSCF, then the procedure checks the presence of M-CSl.

- If M-CSl is present and the Mobility Management event indicated in the variable "Notify" is marked in M-CSl,
then a notification shall be sent to the gsmSCF.

- If M-CSl is not present or the Mobility Management event indicated in the variable "Notify" is not marked in M-
CSl, then no notification shall be sent to the gsmSCF.
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Procedure Notify_gsmSCF 1(1)

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

/* Sending a notification to thew)ﬁ

| .
:gsmSCF, if needed. */ | /* Signals to/from the right are

to/from the process
'MM_Event_Natification_VLR'
in 3GPP TS 29.002. */

vent notification
required?

Send MM Event
Notification

Waiting_for_
Notification_Reply

Send MM Event Send MM Event
Notification Notification
Positive Respons Negative Respon

X

Figure 9.4: Procedure Notify _gsmSCF (sheet 1)
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9.4 Description of information flows

This clause contains the detail ed description of the information flows used by CAMEL for Mobility Management
control.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorization 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 gsmSCF may silently discard any |E which it does not functionally support.
- The VLR shal functionally support al 1E's which can be sent toit.

9.4.1 VLR to gsmSCF information flows

94.1.1 Mobility Management event Notification

94111 Description
ThisIF is generated by the VLR when it shall notify the gsmSCF of a Mobility Management event.

94.1.1.2 Information Elements

The following information elements are required:

Information element name Required Description

Event Met M This IE indicates the type of Mobility Management that lead to the
notification. The value of this IE shall be one of the following.

- Location update in the same VLR service area;

- Location update to another VLR service area;

IMSI attach;

- MS initiated IMSI detach (explicit detach);

- Network initiated IMSI detach (implicit detach).

Service Key M This IE indicates the Service Logic that the gsmSCF shall apply.

IMSI M This IE identifies the mobile subscriber to whom the Mobility Event
applies.

Basic MSISDN M This IE identifies the mobile subscriber to whom the Mobility Event
applies.

Location Information C This IE indicates the current location of the MS.

This IE is described in the next table.

Supported CAMEL Phases M This IE indicates the CAMEL Phases that are supported by the
MSC/VLR in which the MS is registered after the mobility management
event.

M Mandatory (The IE shall always be sent).

C Conditional (The IE shall be sent, if available).
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Location Information is defined in 3GPP TS 23.018 [3]. The following differences apply:

Information element name Required Description

Service area ID C1 See 3GPP TS 23.018 [3].

Cell ID C1 See 3GPP TS 23.018 [3].

Current Location Retrieved - Not applicable

Location area ID C1 See 3GPP TS 23.003 [37].

Selected LSA Identity C This IE indicates the LSA identity associated with the current position
of the MS. Shall be sent if the LSA ID in the subscriber data matches
the LSA ID of the current cell. In the case of multiple matches the LSA
ID with the highest priority shall be sent. See 3GPP TS 23.073 [23].

C Conditional (The IE shall be sent, if available and SoLSA is supported).
C1 Conditional (The IE shall be sent, if available. One and only one of the three conditional IEs shall be sent).
- Not applicable.

9.4.2 HLR to VLR information flows
9421 Delete Subscriber Data

94211 Description

This IFisused by an HLR to remove certain subscriber datafrom a VLR if the subscription of one or more
supplementary services or basic services is withdrawn. Note that this IF is not used in the case of erasure or de-
activation of supplementary services. ThisIF is specified in 3GPP TS 29.002 [4].

9.4.2.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific |E for Mobility Management:

Information element name Required Description

CAMEL Subscription Info C This IE identifies that all CSls shall be deleted from the subscriber data

Withdraw in VLR.

Specific CSI Withdraw C This IE is used to indicate that only M-CSI shall be deleted from the
VLR.
This IE should not be sent when CAMEL Subscription Info Withdraw is
present.

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

9.4.2.2 Insert Subscriber Data

9.4.2.2.1 Description

ThisIF isused by an HLR to update a VLR with certain subscriber data. This IF is specified in 3GPP TS 29.002 [4].

9.4.2.2.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific |E for Maobility Management:

Information element name Required Description
M-CSI C This IE identifies the subscriber as having mobility management
notification services. It contains the events that shall be reported, the
gsmSCF Address and the Service Key.
C Conditional (The IE shall be sent, if required).
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M-CSl contains the following information:

Information element name Required Description
GsmSCF Address M This IE is described in clause 9.2.1.
Service Key M This IE is described in clause 9.2.1.
Mobility Management Triggers M This IE indicates which Mobility Management events shall be
reported to the gsmSCF. It shall contain one or more of the following
elements:

- Location update in the same VLR service area;
- Location update to another VLR service area;

- IMSI attach;

- MS initiated IMSI detach (explicit detach);

- Network initiated IMSI detach (implicit detach).

M Mandatory (The IE shall always be sent).

10 Control and interrogation of subscription data

Support of the procedures described in this clause in CAMEL Phase 3 is a network operator option.

10.1  Architecture

10.1.1 Functional Entities used for CAMEL

This clause describes the functional architecture required to support control and interrogation of subscription data.
Figure 10.1 shows the functional entitiesinvolved in CAMEL support of control and interrogation of subscription data.

Home Network
<o MAP o>

Figure 10.1: Functional architecture for support of control and interrogation of subscription data

gsmSCF: see clause 3.1.

HLR: The HLR may provide an interface to the gsmSCF for the Any Time Subscription Interrogation and Any Time
Modification procedures. The gsmSCF may provide an interface to the HLR for the Notify Subscriber Data Change
procedure.

10.1.2 Interfaces defined for CAMEL

This clause describes the interface applicable to CAMEL control of subscription data. It specifies on ahigh level the
functions specific to CAMEL.

10.1.2.1 gsmSCF - HLR

Thisinterface is used by the gsmSCF to interrogate or modify information in the HLR. As a network operator option,
the HLR may refuse to provide or modify the information requested by the gsmSCF. Thisinterface is aso used by the
HLR to notify the gsmSCF of a change of subscriber data.
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10.2 Procedures for CAMEL

10.2.1  Any Time Subscription Interrogation

Handling of Any Time Interrogation for Subscription Information Retrieval involves the following process:

- CAMEL_ATSI_HLR.

If an OSS needs the Subscription Information, the gsmSCF initiates a transaction to the HLR by sending an Any Time
Subscription Interrogation Request.
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Process CAMEL_ATSI_HLR 1(2)
‘/; ls;oicie;si |7nitﬁé 7HI7_7R7ré<;e;\;|r;gi o T\ [* Signals to/from the left are to/from

‘an Any Time Subscription Interrogatlon‘ the gsmSCF. */

irequest from gsmSCF. */ |

Any Time Subscription
Interrogation Request

No

No

Error = Error :=
"Unknown "ATSI Not

Subscriber" A ox?zed"

Any Time Subscription
Interrogation negative
response (Error)

X

ONENES

Figure 10.2a: Process CAMEL_ATSI_HLR (sheet 1)
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Process CAMEL_ATSI_HLR 2(2)
‘/; lsgoiciegsi |7nitﬁé 7HI7_7R7ré<;e;\;|r;gi o T\ /* Signals to/from the left are to/from
‘an Any Time Subscription Interrogatlon‘ the gsmSCF. */

irequest from gsmSCF. */

Set pointer Set pointer
to the next to the first
request request
' { . . . .
I Requested interrogation is valid?
| (referto 3GPP TS 23.011, 23.082
and 23.088)
squest SS data
data

Csl

Supported CAMEL phases

ODB data

Rﬁ‘i/ste? ?ta Gestedss | NO
vailable is~CF or CB~
No /57/
Yes
Yes
Yes >
No
Append requested Error := Set|Error according to Error :=
data to return "Information 3GPP TS 23.011, "Unexpected
result JSIDLAME.IJahI& 23.082 anvd 23.088 Data Ya|llF"

At least one of the
requested data was
available?

Yes No

Subscription
N negative
Error)

Any Time

Any Time Subscription )
Interrogati

Interrogation ack

k
D

Figure 10.2b: Process CAMEL_ATSI_HLR (sheet 2)
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10.2.2 Any Time Modification

Handling of Any Time Modification involves the following process:

CAMEL_ATM_HLR.

The following procedures are involved:

ATM_Modify_Data
This procedure checks which data shall be modified and calls the appropriate data modification procedure.

ATM_Modify CSl_Data
If the CSl indicated in the ATM request is not available in the HLR, then an error is returned.
Otherwise, the CSI state and/or Notification-to-CSE flag are set asinstructed with the ATM request.

ATM_Modify CF Data

When only the SS-code and (optionally) a Basic Service code are present in the ATM request, then all Call
Forwarding data belonging to this SS code and basic service code is erased, the associated notificationToCSE
flag is unchanged and the SS-Status is amended according to the state transition model defined in 3GPP
TS23.082[27].

Otherwise, the behaviour is as follows:

- If avalid SS state is present in the ATM request, then an SS state transition is performed.

- Ifavaid FTN, FTN sub address or No Reply Condition Timeis present in the ATM request, then the
indicated variable is modified.

- Before modification of CF data (SS state changed to "registered”, insert or change of FTN), the interaction
checks between CF and ODB and between CF and CB shall be performed as described in 3GPP
TS 23.015[40] and 3GPP TS 23.082 [27] respectively. The CF data shall only be modified if the changed
new CF data does not conflict with the existing ODB or CB entries.

- If aninstruction to modify the notification-to-CSE flag is present in the ATM request, then the notification-
to-CSE flag is modified.

- If themodification is partially successful (e.g. succeeds for one Basic Service but fails for another Basic
Service), then the operation is partially accepted by the HLR. The accepted changes are made in the HLR and
the changed datais sent in the ATM acknowledgement.

ATM_Modify_CB_Data

When only the SS-code and (optionally) a Basic Service code are present in the ATM request, then all Call
Barring belonging to this SS code and basic service code is deactivated, the associated notificationToCSE flag is
unchanged and the SS-Status is amended according to the state transition model defined in 3GPP

TS 23.088[39].

Otherwise, the behaviour is as follows:

- If avalid SS stateis present in the ATM request, then an SS state transition is performed.

- Before modification of CB data (SS state), the interaction checks between CF and CB shall be performed as
described in 3GPP TS 23.088 [39]. The CB data shall only be modified if the changed new CB data does not
conflict with the existing CF entries.

- If avalid Password or "Wrong password attempt counter" is present in the ATM request, then the indicated
variableis modified.

- If aninstruction to modify the notification-to-CSE flag is present in the ATM request, then the notification-
to-CSE flag is modified.

- If themodification is partially successful (e.g. succeeds for one Basic Service but fails for another Basic
Service), then the operation is partially accepted by the HLR. The accepted changes are made in the HLR and
the changed data is sent in the ATM acknowledgement.

After having executed the Any Time Modification instruction from the gsmSCF, the HLR calls the procedure
CAMEL_NSDC_HLR, which sends notifications to gsmSCF(s), if required.
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Process CAMEL_ATM_HLR 1(2)
5/7*7|5r6<;e;sisiir; 'Ehieil:H:Fi ;eicieiiv}nigi N T} Y /* Signals to/from the left are to/from
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No
No
esteddata N©
ATM_Modify | Set UE= _Set UE= Set UE=
Data 'Not available’ Unknown ATM Not
‘ subscriber" A||O\{\IG‘d"
Fail
Result?
Pass
Set Result to
modified data
Any Time Any Time
Modificatign Modificatian
Error
CAMEL_NSDC|_
HLR
2

>

Figure 10.3: Process CAMEL_ATM_HLR (sheet 1)
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Procedure ATM_Modify_Data 1(1)
'/* Procedure in the HLR to modify subscriber
1data as a result of an ATM request. */

|

ata to
odifie
Csl CF Data CB Data
ATM_Modify || ATM_Modify | ATM_Modify |
CSI_Data CF_Data CB_Data
Not OK Not OK Not OK
Result?
OK OK OK
Set UE= Set UE in accordance Set|UE in accordance
and 23.082 and 23.088
N \
7]
Set Result= Set Result=
"Pass" "Fail"
\

Figure 10.4: Procedure ATM_Modify_Data (sheet 1)
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Procedure ATM_Modify CSI_Data
'+ Procedure in the HLR to modify CSI data",
1as a result of an ATM request. */ |
|

No
Yes
No
Yes
Modify CSI
state
No
Yes
Modify
notification flag

Set Result= Set Result=
"Not OK" "OK"
\ \

Requested CSI
available in HLR?

Modify CSI state

requested?

Modify notification
flag requested?

1(1)

Figure 10.5: Procedure ATM_Modify _CSI_Data (sheet 1)
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Procedure ATM_Modify_CF_Data 1(2)
' Procedure in the HLR to modify Call""
 Forwarding data, as a result of an |
I ATM request. */ |

fem e
Set Result:= | Resultis "OK"
"Not OK" : if anything succeeds
Yes Only SS-code and (optionally)
Basic Service present in ATM?
Notification flag instruction
present in ATM?
FErase (Ci:_a" Set notificationt No
orwardin .
Data 9 10-CSE flag Basic Service code
present in ATM?
Set Call
FRorwarding state Compound basic

Set Result:=
"OK"

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

service code?

Break All Basic Services
into elementary group
Basic Service Codes

Break compound code
into elementary Basic
Service group codes

Note 1

" When ATM contains "BasicService", then
ithe changes to CF apply to that BasicService only.
:When ATM does not contain "BasicService", then
1the changes to CF apply to all BasicServices.
|

Note 2

JChanges to Call Forwarding data shall be done
1in accordance with 3GPP TS 23.082 and

3GPP TS 23.011.

|
L

Take next/first]
Basic Service
group

ETSI

Figure 10.6a: Procedure ATM_Modify CF_Data (sheet 1)
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Procedure ATM_Modify_CF_Data 2(2)
' Procedure in the HLR to modify Call
 Forwarding data, as a result of an
| ATM request. */

SS-status present in ATM?

Requested CF state transition valid?
(refer 3GPP TS 23.082 and 3GPP TS 23.011)

Check interaction with ODB data pass?
(refer 3GPP TS 23.015)

Check interaction with CB data pass?
(by equivalent function to CFU1, CFU2, CFU3
or CFU4. See 3GPP TS 23.082)

—

Set Result=
"OK"

Note 1 ] Set Ca_II
Note 2 | T<* e Forwarding
,,,,,,,,,, b state
|
|
| No FTN, FTN sub address or
| No Reply Condition Time
| present in ATM?
| Yes
|
! No Requested FTN, FTN sub address or
[ No Reply Condition Time valid?
! Ves (refer 3GPP TS 23.082 and 3GPP TS 23.011)
|
|
| Set FTN, FTN sub address or
| No Reply Condition Time
|
|
|
|
|

Figure 10.6b: Procedure ATM_Modify CF_Data (sheet 2)
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Procedure ATM_Modify CB_Data 1(2)
' Procedure in the HLR to modify Call
| Barring data, as a result of an
| ATM request. */

Set Result:= 'Result is "OK"

S

"Not OK" : if anything succeeds

Yes Only SS-code and (optionally)

Basic Service present in ATM?

Notification flag instruction
present in ATM?

Erase Call Set notification+

Barring to-CSE flag
Data

No

Basic Service code
present in ATM?

Set Call
Barring status

-
|
|
|
|
|
|
|
|
|
| ‘
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Compound basic
service code?

Set Result:=
"OK"

Break All Basic Services
into elementary group
Basic Service Codes

Break compound code
into elementary Basic
Service group codes

'Note 1

"7 When ATM contains "BasicService", then
ithe changes to CB apply to that BasicService only.
'When ATM does not contain "BasicService", then Take next/first

'the changes to CF apply to all BasicServices. Basic Service
! group

i Note 2
1Changes to Call Barring data shall be done
1in accordance with 3GPP TS 23.088 and

3epPTS23012. 1

Figure 10.7a: Procedure ATM_Modify CB_Data (sheet 1)
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Procedure ATM_Modify CB_Data 2(2)
' Procedure in the HLR to modify Call
| Barring data, as a result of an
| ATM request. */

SS-status present in ATM?

Requested CB state transition valid?
(refer 3GPP TS 23.088 and 3GPP TS 23.011)

Check interaction with CF data pass?
(by equivalent function to BO3 or BI2.
See 3GPP TS 23.088)

Note 1 L DA S S Set Call
Note 2 ' Barring status
,,,,,,,,,, |
1
|
! No Password or 'wrong password attempt counter'
| present in ATM?
|
| Yes
|
| No Password or 'wrong password attempt counter' valid?
! (refer 3GPP TS 23.088 and 3GPP TS 23.011)
l Yes
|
|
T Set Password or ‘wrong password attempt counter'

Set Result=
"OK"

Figure 10.7b: Procedure ATM_Modify _CB_Data (sheet 2)
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10.2.3 Notify Subscriber Data Change

Changes of CSl, Call Forwarding data, Call Barring data or ODB data shall be notified only if the CSI, Call Forwarding
data, Call Barring data or ODB data is marked with the Notification-to-CSE flag.

The HLR maintains alist of gsmSCF address(es) for Call Forwarding Data, Call Barring Data, ODB and CSl. When
any of these items has been modified, a notification shall be sent to each gsmSCF in the corresponding list.

The sending of anotification to the gsmSCF may be triggered by the following processes:
- subscriber data change by administrative procedure;
- subscriber data changed by subscriber;
- subscriber data changed by Any Time Modification request from gsmSCF;
- subscriber data changed due to a change of other subscriber data;
- subscriber data change due to Location Update.

When a change of subscriber datais requested by the Any Time Modification request IF, the Any Time Modification
ack IF is returned to the requesting gsmSCF confirming the status of the altered data. Separate Notify Subscriber Data
Change IFs shall also be returned to the requesting gsmSCF for each other piece of altered data, but these shall not
contain the requested change.

Each gsmSCF shall be notified only once. Multiple occurrence of gsmSCF Addressin these lists shall not lead to
multiple notification.

Handling of Notify Subscriber Data Change involves the following procedure:
- CAMEL_NSDC HLR.

If achange of subscriber data needs to be notified to the gsmSCF, then the HLR initiates a transaction to the gsmSCF
by sending Notify Subscriber Data Change message.
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Procedure CAMEL_NSDC_HLR 1(2)
;r/;iPirc;cieid[lrieiiﬁitﬁé 7H7LF717t6 ;lat]f)? Y [* Signals to/from the left are to/fro

ithe gsmSCF about a change in | the gsmSCF. */

| subscriber data. */ |

No

Notification flag set for this data item?

Yes

Start at position 1 of gsmSCF address list
associated with this data item.

End of gsmSCF address list?

Valid gsmSCF address?

Data modification requestd by ATM
from this gsmSCF?

Nofity_Sulk
Data_Cha|

scriber_
nge

Nofity_Subscriber_

hge

Go to next
position in list

Figure 10.8: Procedure CAMEL_NSDC_HLR (sheetl)
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10.3  Description of information flows
This clause contains the detail ed description of the information flows used by CAMEL.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorization 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 gsmSCF may silently discard any |E which it does not functionally support.
- TheHLR shal return an error if it does not functionally support an |E which it receives.

Details of errors and exceptions to these rules are specified in 3GPP TS 29.002 [4].

10.3.1 gsmSCF to HLR information flows
10.3.1.1 Any Time Subscription Interrogation Request

10.3.1.1.1 Description

This IF isused to request subscription information from the HLR at any time.

10.3.1.1.2 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:

This shall consist of one or more of the following list:

- supplementary service, described in a table below;

- Operator Determined Barring;

- CAMEL Subscription Information, described in a table below;
- supported CAMEL phases in VLR;

- supported CAMEL phases in SGSN.

Subscriber Identity M This IE identifies the subscriber for which the information is requested.
The identity shall be either:
- IMSI; or
- _MSISDN.

M Mandatory (The IE shall always be sent).
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Supplementary service contains the following information:

Information element name

Required

Description

SS code

M

This IE indicates a supplementary service as defined in 3GPP

TS 22.004 [25].

Due to a restriction of the Any Time Subscription Interrogation

acknowledgement IF, only the following supplementary service codes

are allowed for this IE;

- call forwarding unconditional;

- call forwarding on mobile subscriber busy;

- call forwarding on no reply;

- call forwarding on mobile subscriber not reachable;

- barring of all outgoing calls;

- barring of outgoing international calls;

- barring of outgoing international calls except those directed to the
home PLMN;

- barring of all incoming calls;

- barring of incoming calls when roaming outside home PLMN
Country.

Basic Service

0o

See 3GPP TS 22.002 [24].

M Mandatory (The IE shall always be sent).
o] Optional (Service Logic Dependent).

CAMEL subscription information contains the following information:

Information element name

Required

Description

CAMEL subscription information

M

This IE indicates which CAMEL Subscription Information is requested.
It shall be one of the following elements:
O-CSI/T-CSI/VT-CSI/TIF-CSI/GPRS-CSI/SMS-CSI/SS-CSI/M-CSI/D-
Csl

M Mandatory (The IE shall always be sent).

10.3.1.2

10.3.1.2.1

Description

Any Time Modification Request

This IF isused to modify information in the HLR at any time.

10.3.1.2.2

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.
Subscriber Identity M This IE identifies the subscriber for which the information is requested.
The identity shall be either:
- IMSI; or
- _MSISDN.
Modification Request for Call C1 This IE indicates the data of Call Forwarding data to be modified. It is
Forwarding SS data described in a table below.
Modification Request for Call C1 This IE indicates the data of call barring data to be modified. It is
Barring SS data described in a table below.
Modification Request for CAMEL C1 This IE indicates the Modification Request for CAMEL Subscription
Subscription Information Information. It is described in a table below.
M Mandatory (The IE shall always be sent).
C1 Conditional (One and only one of the three IEs shall be sent).
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Modification Request for Call Forwarding SS data contains the following information:

Information element name Required Description

SS Code M This IE indicates Call Forwarding supplementary service as defined in
3GPP TS 22.004 [25]. Due to a restriction of the Any Time Modification
acknowledgement IF, only the following supplementary service codes
are allowed for this IE;

- call forwarding unconditional;

- call forwarding on mobile subscriber busy;

- call forwarding on no reply;

- call forwarding on mobile subscriber not reachable.

Basic Service o See 3GPP TS 22.002 [24].

SS Status (0] See 3GPP TS 23.011 [26]. Provisioning and withdrawal are not
allowed for the gsmSCF.

Forwarded-to Number 0] See 3GPP TS 23.082 [27].

Forwarded-to Subaddress 0] See 3GPP TS 23.082 [27].

No Reply Condition Time O See 3GPP TS 23.082 [27].

Modify Notification Flag (0] This IE contains an instruction to activate or de-activate the
Notification-to-CSE flag.

M Mandatory (The IE shall always be sent).

O Optional (Service Logic dependent).

Modification Request for Call Barring SS data contains the following information:

Information element name Required Description

SS Code M This IE indicates Call Barring supplementary service as defined in

3GPP TS 22.004 [25]. Due to a restriction of the Any Time Modification

acknowledgement IF, only the following supplementary service codes

are allowed for this IE;

- barring of all outgoing calls;

- barring of outgoing international calls;

- barring of outgoing international calls except those directed to the
home PLMN;

- barring of all incoming calls;

- barring of incoming calls when roaming outside home PLMN
Country.

Basic Service 6] See 3GPP TS 22.002 [24].

SS Status (0] See 3GPP TS 23.011 [26]. Provisioning and withdrawal are not
allowed for the gsmSCF.

Password 0] See 3GPP TS 23.011 [26].

Wrong password attempts counter (0] See 3GPP TS 23.011 [26].

Modify Notification flag 0] This IE contains an instruction to activate or de-activate the
Notification-to-CSE flag.

M Mandatory (The IE shall always be sent).

@) Optional (Service Logic dependent).

Modification Request for CAMEL Subscription Information contains the following information:

Information element name Required Description

Requested CSI M This IE indicates which CSI shall be modified. Only one CSI may be
changed in one ATM Request.

Modify Notification flag 0] This IE contains an instruction to activate or de-activate the
Notification-to-CSE flag.

Modify CSI state (0] This |IE contains an instruction to activate or de-activate the CSI.

M Mandatory (The IE shall always be sent).

O Optional (Service Logic dependent).

10.3.1.3 Notify Subscriber Data Change response

10.3.1.3.1 Description
ThisIF is used by the gsmSCF to respond to the HLR of the change of subscriber data notify.
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10.3.1.3.2 Information Elements

This IF contains no information elements.

10.3.2 HLR to gsmSCF information flows

10.3.2.1 Any Time Subscription Interrogation ack

10.3.2.1.1 Description

ThisIF isused by the HLR to provide the requested subscription information to the gsmSCF.

10.3.2.1.2 Information Elements

The following information elements are required:

Information element name Required Description
Call Forwarding SS data C This IE is described in a table below.
Call Barring SS data C This IE is described in a table below.
Operator Determined Barring data C This IE is described in a table below.
CAMEL Subscription Information C This IE is described in a table below.
Supported CAMEL phases in VLR C This IE indicates the CAMEL phase supported in the VLR.
Supported CAMEL phases in C This IE indicates the CAMEL phase supported in the SGSN.
SGSN
C Conditional (The IE shall be sent, if requested and available).

Cadl Forwarding SS data contains the following information:

Information element name Required Description
Forwarding Feature List C See the table below
Notification-to-CSE Flag C This IE indicates whether the gsmSCF is notified of a change of Call
Forwarding SS data.
C Conditional (The IE shall be sent, if available and applicable).

Forwarding Feature List contains 1 to 32 items of the following information:

Information element name Required Description

Basic Service C See 3GPP TS 22.002 [24].
SS Status C See 3GPP TS 23.011 [26].
Forwarded-to Number C See 3GPP TS 23.082 [27].
Forwarded-to Subaddress C See 3GPP TS 23.082 [27].
Subscription Options C See 3GPP TS 23.082 [27].
No Reply Condition Time C See 3GPP TS 23.082 [27].
C Conditional (The IE shall be sent, if available and applicable).

Cadl Barring SS data contains the following information:

Information element name Required Description
Call Barring Feature List C See the table below.
Password C See 3GPP TS 23.011 [26].
Wrong password attempts counter C See 3GPP TS 23.011 [26].
Notification-to-CSE flag C This IE indicates whether the gsmSCF is notified of a change of Call
Barring SS data.

C Conditional (The |E shall be sent, if available and applicable).
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Cadll Barring Feature List contains 1 to 32 items of the following information:

Information element name Required Description
Basic Service C See 3GPP TS 22.002 [24].
SS Status C See 3GPP TS 23.011 [26].
C Conditional (The IE shall be sent, if available and applicable).
Operator determined barring data contains the following information:
Information element name Required Description
ODB General Data C This IE indicates the set of subscribers features that the network

operator or the service provider can regulate.

ODB HPLMN Specific Data C This IE indicates the set of subscribers features that the network
operator or the service provider can regulate only when the subscriber
is registered in the HPLMN.

Notification-to-CSE flag C This IE indicates whether the gsmSCF is notified of a change of ODB
data.

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

CAMEL Subscription Information contains the following information:

Information element name Required Description
O-CSl C See clause 4.3.1.
D-CSI C See clause 4.3.2.
T-CSI C See clause 4.3.4.
VT-CSI C See clause 4.3.5.
TIF-CSI C See clause 4.3.6.2.
GPRS-CSI C See clause 6.3.1.
SMS-CSI C See clause 7.3.1.
SS-CSl C See clause 8.2.1.
M-CSI C See clause 9.2.1.

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

10.3.2.2 Any Time Modification ack

10.3.2.2.1 Description

This IFisused by the HLR to provide the modified information to the gsmSCF.

10.3.2.2.2

Information Elements

The following information elements are required:

Information element name

Required

Description

Call Forwarding SS data

C

This IE is described in a table below.

Call Barring SS data C This IE is described in a table below.
CAMEL Subscription Information C This IE is described in a table below.
C Conditional (The IE shall be sent if it was modified).
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Cadl Forwarding SS data contains the following information:

Information element name Required Description

SS Code C1 This IE indicates Call Forwarding supplementary service as defined in
3GPP TS 22.004 [25].

Forwarding Feature List C2 See the table below.

Notification-to-CSE Flag C3 This IE indicates whether the gsmSCF is notified of a change of Call
Forwarding SS data.

C1 Conditional (The IE shall be sent, if available. Only the SS code for which the modification applies is sent.

Cc2 Conditional (The IE shall be sent, if available). If a Forwarding Feature List item is modified then all applicable

fields within the item shall be sent. All modified Forwarding Feature List items shall be returned.
C3 Conditional (The |E shall be sent, if available and modified).

Forwarding Feature List contains 1 to 32 items of the following information:

Information element name Required Description

Basic Service C See 3GPP TS 22.002 [24].
SS Status C See 3GPP TS 23.011 [26].
Forwarded-to Number C See 3GPP TS 23.082 [27].
Forwarded-to Subaddress C See 3GPP TS 23.082 [27].
Subscription Options C See 3GPP TS 23.082 [27].
No Reply Condition Time C See 3GPP TS 23.082 [27].
C Conditional (The |E shall be sent, if available and applicable).

Cadll Barring SS data contains the following information:

Information element name Required Description

SS Code C1 This IE indicates Call Barring supplementary service as defined in
3GPP TS 22.004 [25].

Call Barring Feature List Cc2 See the table below.

Password C3 See 3GPP TS 23.011 [26].

Wrong password attempts counter C3 See 3GPP TS 23.011 [26].

Notification-to-CSE flag C3 This IE indicates whether the gsmSCF is notified of a change of Call
Barring SS data.

C1 Conditional (The IE shall be sent, if available. Only the SS code for which the modification applies is sent.

Cc2 Conditional (The IE shall be sent, if available). If a Call Barring Feature List item is modified then all

applicable fields within the item shall be sent. All modified Call Barring Feature List items shall be returned.
C3 Conditional (The IE shall be sent, if available and modified).

Cadll Barring Feature List contains 1 to 32 items of the following information:

Information element name Required Description
Basic Service C See 3GPP TS 22.002 [24].
SS Status C See 3GPP TS 23.011 [26].
C Conditional (The IE shall be sent, if available and applicable).

CAMEL Subscription Information contains the following information:

Information element name Required Description

O-Csl C See clause 4.3.1.

D-CSI C See clause 4.3.2.

T-CSI C See clause 4.3.4.

VT-CSI C See clause 4.3.5.

TIF-CSI C See clause 4.3.6.2.

GPRS-CSI C See clause 6.3.1.

SMS-CSI C See clause 7.3.1.

SS-Csi C See clause 8.2.1.

M-CSI C See clause 9.2.1.

C Conditional (The |E shall be sent, if it was modified. Only the modified CSl is sent).
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10.3.2.3 Notify Subscriber Data Change

10.3.2.3.1 Description

ThisIF isused by the HLR to notify to the gsmSCF of the change of subscriber data. This|F is sent at each time
subscriber datais changed.

10.3.2.3.2 Information Elements

The following information elements are required:

Information element name | Required Description
IMSI M The IMSI is used to identify the subscriber.
MSISDN M The MSISDN is used to identify the subscriber.
Call Forwarding SS data C This IE is described in a table below.

Call Barring SS data C This IE is described in a table below.
Operator Determined Barring C This IE is described in a table below.
data

CAMEL Subscription C This IE is described in a table below.
Information

M Mandatory (The IE shall always be sent).

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

Cadl Forwarding SS data contains the following information:

Information element name Required Description
SS Code C This IE indicates Call Forwarding supplementary service as defined in
3GPP TS 22.004 [25].
Forwarding Feature List C See the table below.
Notification-to-CSE Flag C This IE indicates whether the gsmSCF is notified of a change of Call
Forwarding SS data.
C Conditional (The |E shall be sent, if available).

Forwarding Feature List contains 1 to 32 items of the following information:

Information element name Required Description

Basic Service C See 3GPP TS 22.002 [24]. Also compound basic service codes can be
used in this operation if the subscriber has used a compound code
when modifying the SS (e.g. all bearer services compound code).

SS Status C See 3GPP TS 23.011 [26].
Forwarded-to Number C See 3GPP TS 23.082 [27].
Forwarded-to Subaddress C See 3GPP TS 23.082 [27].
Subscription Options C See 3GPP TS 23.082 [27].
No Reply Condition Time C See 3GPP TS 23.082 [27].
C Conditional (The |E shall be sent, if available and applicable).

Call Barring SS data contains the following information:

Information element name Required Description

SS Code C This IE indicates Call Barring supplementary service as defined in
3GPP TS 22.004 [25].

Call Barring Feature List C See the table below.

Password C See 3GPP TS 23.011 [26].

Wrong password attempts counter C See 3GPP TS 23.011 [26].

Notification-to-CSE flag C This IE indicates whether the gsmSCF is notified of a change of Call
Barring SS data.

C Conditional (The |E shall be sent, if available).
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Cadll Barring Feature List contains 1 to 32 items of the following information:

Information element name Required Description

Basic Service C See 3GPP TS 22.002 [24]. Also compound basic service codes can be
used in this operation if the subscriber has used a compound code
when modifying the SS (e.g. all bearer services compound code).

SS Status C See 3GPP TS 23.011 [26].

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

Operator determined barring data contains the following information:

Information element name Required Description

ODB General Data C This IE indicates the set of subscribers features that the network
operator or the service provider can regulate.

When the ODB general data is removed for the subscriber, this IE
indicates that the set of subscribers features is empty.

ODB HPLMN Specific Data C This IE indicates the set of subscribers features that the network
operator or the service provider can regulate only when the subscriber
is registered in the HPLMN.

When the ODB HPLMN specific data is removed for the subscriber,
this IE indicates that the set of subscribers features is empty.

Notification-to-CSE flag C This IE indicates whether the gsmSCF is notified of a change of ODB
data.
C Conditional (The IE shall be sent, if available and applicable).

CAMEL Subscription Information contains the following information:

Information element name Required Description

O-Csl C See clause 4.3.1.

D-CSI C See clause 4.3.2.

T-CSI C See clause 4.3.4.

VT-CSI C See clause 4.3.5.

TIF-CSI C See clause 4.3.6.2.

GPRS-CSI C See clause 6.3.1.

SMS-CSI C See clause 7.3.1.

SS-Csi C See clause 8.2.1.

M-CSI C See clause 9.2.1

Specific CSI Deleted List C1 This IE indicates that one or more specific elements of CAMEL

Subscription Information have been deleted from the HLR. It shall
indicate any of the following;

- O-CSI (with TDP criteria for O-CSl);
- T-CSI (with TDP criteria for T-CSI);

- TIF-CSI

- D-CsI;

- VT-CSI with TDP criteria for VT-CSI;
- GPRS-CS];

- SMS-Cs];

- SS-CSi;

- M-CSL.

C Conditional (The IE shall be sent, if it was modified).
C1 Conditional (The IE shall be sent, if CSl is/are deleted).
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11 Subscriber Location and State retrieval

Support of the procedures described in this clause in CAMEL Phase 3 is a network operator option.

11.1  Architecture

11.1.1 Functional Entities used for CAMEL

This clause describes Any Time Interrogation and CAMEL support of Location Services. Location Servicesis only
supported in CAMEL Phase 3.

Figure 11.1 indicates the functional entitiesinvolved in Any Time Interrogation and L ocation Services.
This clause defines two procedures for Location Services:

1) Theinterfaces between gsmSCF and GMLC for Location Services viathe GMLC.

2) Theinterface between gsmSCF and HLR for Any Time Interrogation and Active Location Retrieval.

The operation of Location Servicesis described in 3GPP TS 22.071 [17].

1

HPLMN/VPLMN ! HPLMN
1
1

MAP
MAP

®:

Figure 11.1a: Functional architecture for Any Time Interrogation

HPLMN

(omo)s

MAP

Figure 11.1b: Functional architecture for CAMEL Support of Location Services

gsmSCF: seeclause 3.1.
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GMLC: afunctional entity that allows external LCS Clients to request real-time information about a Mobile Station.
Theinformation that can be requested from the GMLC is the location of the mobile station.

HLR: see clause 4.1.
MSC/VLR: seeclause 4.1.
The information flows between the GMLC and functiona entities other than the gsmSCF, have not been indicated in

the functional architecture shown in figures 11.1. These information flows are outside the scope of the present
document.

11.1.2 Interfaces defined for CAMEL

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

11.1.2.1 gsmSCF - GMLC interface

Thisinterface is used by the gsmSCF to request information (Mobile Station location) from the GMLC at any time.

11.1.2.2 GMLC - gsmSCF interface

Thisinterface is used by the GMLC to return the requested information (Mobile Station location) to the gsmSCF as
requested by the gsmSCF via the Any Time Interrogation procedure.

11.1.2.3 gsmSCF - HLR

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

11.1.24 HLR - gsmSCF

Thisinterfaceis used by the HLR to return the requested information (Mobile Station location and/or Mobile Station
state) to the gsmSCF as requested by the gsmSCF via the Any Time Interrogation procedure.

11.2 Procedures for CAMEL

11.2.1 Location Services
Handling of Any Time Interrogation to obtain Location Information involves the following process:
- CAMEL_ATI_GMLC.

If an OSS needs to retrieve the active location of a Mobile Station, the gsmSCF initiates a transaction to the GMLC by
sending a Any Time Interrogation Request.
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Process CAMEL_ATI_GMLC 1(1)
:r/; ﬁfo&éég i;{tﬁé E;MI:(E I;zéétgl\;lﬁd éﬁ AB{, :r;n;t; Y [* Signals to/from the left are to/from

i Interrogation request from the gsmSCF. */ | the gsmSCF. */

| |

Any Time
Interrogati

Procedure in GMLC | Obtain Location Set UE=

See 3GPP TS 22.071 ! ~ | Information ATI Not Allowed"

Any Time Any Time
Interrogati Interrogatic

Figure 11.2: Process CAMEL_ATI_GMLC (sheet 1)
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11.2.2 Any Time Interrogation

Handling of Any Time Interrogation to obtain Subscriber State and Location Information 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 an Any_Time_|nterrogation Request.
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Process CAMEL_ATI_HLR 1(2)
i?*ilgraéésisiiﬁ {r;e]:H:Fi }ége}viir{giair; Al:l\i(i'l'ilrﬁg\ﬁ /* Signals to/from the left are to/fro

i Interrogation request from gsmSCF.*/ | the gsmSCF. */

|

Any Time
Interrogati

Provide_
Subscriber_Info Set UE= Set UE=
[*input data= '‘Unknown subscriber’ "ATI Not Allowed"
requested info*/

Any Time ﬁnr':gr-rrcljmaetion

Interrogation ne ati\?e

ack g
response

=

Figure 11.3: Process CAMEL_ATI_HLR (sheet 1)
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11.3  Description of information flows

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

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorization 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 gsmSCF may silently discard any |E which it does not functionally support.
- The GMLC shall return an error if it does not functionally support an |E which it receives.

Details of errors and exceptionsto these rules are specified in 3GPP TS 29.002 [4].

11.3.1 gsmSCF to GMLC information flows
11.3.1.1 Any Time Interrogation Request

11.3.1.1.1 Description
This IF isused to request information (Mobile Station location) from the GMLC.

11.3.1.1.2 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 information that is requested. It shall

have the following value:
- Mobile Station location.

Mobile Station Identity M This IE identifies the Mobile Station of which the information is
requested. The identity shall be either:
- IMSI; or
- MSISDN.

M Mandatory (The IE shall always be sent).

11.3.2 GMLC to gsmSCF information flows

11.3.2.1 Any Time Interrogation ack

11.3.2.1.1 Description
ThisIF isused by the GMLC to provide the requested information to the gsmSCF.

11.3.2.1.2 Information Elements

The following information element is required:

Information element name Required Description
Location Information C This IE indicates the location of the Mobile Station.
C Conditional (The IE shall be sent if requested and available).
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Location Information is defined in 3GPP TS 23.018 [3]. The following differences apply:

Information element name Required Description

Location number - Not applicable

Service area ID - Not applicable

Cell ID - Not applicable

Geographical information C See 3GPP TS 23.032 [34]. The GMLC receives Extended
Geographical Information from the MSC. The Extended
Geographical Information shall be converted to the Geographical
Information by the GMLC.

VLR number - Not applicable

Current Location Retrieved - Not applicable

MSC number C The GMLC receives the MSC number from the HLR in the
SendRoutingInfoForLCS MAP message.

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

- Not applicable.

11.3.3 gsmSCF to HLR information flows

11.3.3.1 Any Time Interrogation Request

11.3.3.1.1 Description

This IF is used to request information (subscriber state and/or location) from the HLR at any time.

11.3.3.1.2 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:
- Location Information;
- Subscriber State;
- Current Location.
Current Location shall not be present if Location Information is not present
in Requested Info

Subscriber Identity M This IE identifies the subscriber for which the information is requested. The
identity shall be either:
- IMSI; or
- _MSISDN.

M Mandatory (The IE shall always be sent).

11.3.4 HLR to gsmSCF information flows

11.34.1 Any Time Interrogation ack

11.34.1.1 Description

This IFisused by the HLR to provide the requested subscriber location and/or subscriber state information to the

gsmSCF.
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11.3.4.1.2 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 in 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.

- Assumedldle: 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 is defined in 3GPP TS 23.018 [3]. The following differences apply:

Information element name Required Description

Service area ID C1 See 3GPP TS 23.018 [3].

Cell ID C1 See 3GPP TS 23.018 [3].

Location area ID C1 See 3GPP TS 23.003 [37].

Selected LSA Identity C This IE indicates the LSA identity associated with the current position
of the MS. Shall be sent if the LSA ID in the subscriber data matches
the LSA ID of the current cell. In the case of multiple matches the LSA
Id with the highest priority shall be sent. See 3GPP TS 23.073 [23].

C Conditional (The IE shall be sent, if available and SoLSA is supported).
C1 Conditional (The |E shall be sent, if available. One and only one of the three conditional IEs shall be sent).
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Annex A (informative):
Change history

Change history

TSG CN#| Spec Version | CR <Phase> | New Version Subject/Comment

Apr 1999 |GSM 03.787.0.0 Transferred to 3GPP CN1

CN#03  |23.078 3.0.0 3.0.0 Approved at CN#03

CN#11 |23.078 3.7.0 256r2 |R99 3.8.0 Clarification on APN usage in the
ConnectGPRS operation

CN#11 |23.078 3.7.0 257 R99 3.8.0 Update of References

CN#11 |23.078 3.7.0 258r1 |R99 3.8.0 Routeing Area Update indication to Detach
and Disconnect notifications to SCP

CN#11  |23.078 3.7.0 259r1 |R99 3.8.0 Description of Entity Released GPRS

CN#11  |23.078 3.7.0 260r1  |R99 3.8.0 Correction to usage of the term “O-BCSM”

CN#11 [23.078 3.7.0 261r1  |R99 3.8.0 Restriction on SS-CSI to VLR - no marking
for CCBS

CN#11 |[23.078 3.7.0 263r1 |R99 3.8.0 No Volume charging on GPRS Session
(clarifying text)

CN#11 |[23.078 3.7.0 264r2 |R99 3.8.0 Correction of "Call Forwarding Notification"
feature in CAMEL Phase 3.

CN#11 |23.078 3.7.0 267r1 |R99 3.8.0 Usage of MSISDN for CAMEL - USSD
Information Flows

CN#11 |23.078 3.7.0 268r1 |R99 3.8.0 Correction of error implementing CR 23.078-
118r2

CN#11  |23.078 3.7.0 269r4  |R99 3.8.0 Correction of reference

CN#11 |23.078 3.7.0 271r1 |R99 3.8.0 Correction on GPRS related information
flows

CN#11  |23.078 3.7.0 272 R99 3.8.0 Corrections to Information Flow Definitions

CN#11  |23.078 3.7.0 273r1  |R99 3.8.0 Correction of the Location Information IE

CN#11 |[23.078 3.7.0 274 R99 3.8.0 Correction of Interactions with Call Barring in
CAMEL Phase 3.

CN#11 [23.078 3.7.0 279 R99 3.8.0 Correction of Triggering after Call Gapping in
CAMEL Phase 3.

CN#11  |23.078 3.7.0 280r1  |R99 3.8.0 Correction of SDL Set_Notification_Type

CN#11 |23.078 3.7.0 282r1 |R99 3.8.0 Correction to vendor/operator specific GPRS
charging-response timer handling

CN#11 [23.078 3.7.0 283 R99 3.8.0 Marking of Location Number in Initial DP
SMS as “Conditional”

CN#11 |23.078 3.7.0 284r1 |R99 3.8.0 Correction on checking DP criteria and
sending VT/T-CSI

CN#11 |23.078 3.7.0 285 R99 3.8.0 Correction of Output Signals in Process
Reconnected MT Call VLR

CN#11 |23.078 3.8.0 - Rel-4 4.0.0 Rel-4 decided to be released at CN#11 in
March 2001.

CN#12 |23.078 4.0.0 287 Rel-4 4.1.0 GGSN address in SGSN to SCP interface

CN#12 |23.078 4.0.0 289r1 |Rel-4 4.1.0 Mapping of Call Forwarding parameters from
CAP-Connect to ISUP-IAM and CAP-
InitialDP

CN#12 |23.078 4.0.0 291 Rel-4 4.1.0 Correction of error implementing CR 23.078-
181r2

CN#12 |23.078 4.0.0 293r1  |Rel-4 4.1.0 Handling of second SIFOC

CN#12 |23.078 4.0.0 297 Rel-4 4.1.0 Correction to GPRS SDL: no state transition
for QoS-induced ACR-GPRS

CN#12 |23.078 4.0.0 299 Rel-4 4.1.0 Correction on the call-Diversion-Treatment-
Indicator at the GMSC

CN#12 |23.078 4.0.0 302 Rel-4 4.1.0 CAMEL Capability Handling in GPRS-CSI

CN#12 |23.078 4.0.0 307r1 |Rel-4 4.1.0 Correction for the CAMEL3 ACR-GPRS
parameter range problem (roll-over)

CN#12 |23.078 4.0.0 309 Rel-4 4.1.0 Correction to PDP Context DP description
table (table 6.2)

CN#13 |23.078 4.1.0 311 Rel-4 4.2.0 Correction of error implementing CR 23.078-
194r3

CN#13 |23.078 4.1.0 313r1 |Rel-4 4.2.0 Possible information in Initial DP
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Change history

TSG CN#| Spec Version | CR <Phase> | New Version Subject/Comment

CN#13 [23.078 4.1.0 318 Rel-4 4.2.0 Correction of CUG information handling

CN#14 |23.078 420 323r1 |Rel-4 4.3.0 Handling of Reconnect on the MSC-VLR
Interface

CN#14 |23.078 420 325r1 |Rel-4 4.3.0 Indication of deletion of CSI in Notify
Subscriber Data Change

CN#14  |23.078 4.2.0 329r1 |Rel-4 4.3.0 Clarification of the CUG data used in IDP

CN#14 |23.078 4.2.0 332r1 |Rel-4 4.3.0 TDP3 triggering criterion in MO case

CN#14 |23.078 420 337 Rel-4 4.3.0 Inclusion of D-CSI in arming/disarming
mechanism

CN#14  |23.078 4.2.0 339 Rel-4 4.3.0 Correction of SDL to text extention

CN#14 |23.078 4.2.0 341 Rel-4 4.3.0 Guidance to the SCI operation if the
subscriber or the VPLMN do not support AoC
service

CN#14 |23.078 4.2.0 342 Rel-4 4.3.0 Clarification on NSCD when data is
withdrawn

CN#14 |23.078 4.2.0 343 Rel-4 4.3.0 Clarification on ATM

CN#14  |23.078 4.2.0 344 Rel-4 4.3.0 Introduction of SMS Reference Number

CN#14 |23.078 4.2.0 362 Rel-4 4.3.0 Clarification on ATM about simultaneous SS
modifications

CN#14 [23.078 420 364 Rel-4 4.3.0 Reporting QoS changes shall not be
restricted to "User initiated" QoS changes

CN#14 [23.078 42.0 365 Rel-4 4.3.0 Correction to Procedure "Handle_AC"
(missing check box exit)

CN#14 |23.078 4.2.0 366 Rel-4 4.3.0 Corrections in the Call Information
Report/Request operation

CN#14 [23.078 4.2.0 367 Rel-4 4.3.0 Tced shall be stopped in procedure
Handle_ACR

CN#14 |23.078 4.2.0 368 Rel-4 4.3.0 Correction to ECT Treatment Indicator
description

CN#14 |23.078 42.0 369 Rel-4 4.3.0 Guidance to the usage of SCI-GPRS in the
case of no support of AoC

CN#14 |23.078 4.2.0 370 Rel-4 4.3.0 Clarification on Connect and
ContinueWithArgument about the SlI2

CN#14 |23.078 4.2.0 371 Rel-4 4.3.0 Clarification: use of SS-Code in ATM, ATSI
and NSDC

CN#15 |23.078 4.3.0 392 Rel-4 4.4.0

Clarification on NP check at DP2
CN#15 |23.078 4.3.0 393 Rel-4 4.4.0 Clarification on national values of the Called
Party Number’s Nature of Address field

CN#15 |23.078 4.3.0 388 Rel-4 4.4.0
Correction to GPRS Dialogue Handler

CN#15 |23.078 4.3.0 389 Rel-4 4.4.0
Correction to Advice of Charge for MT calls
CN#15 |23.078 4.3.0 379 Rel-4 4.4.0 Exact wordings for Apply Charging and
Apply Charging Report in GPRS

CN#15 |23.078 4.3.0 381 Rel-4 4.4.0
FCI handling harmonisation

CN#15 |23.078 4.3.0 383r1 |Rel-4 4.4.0
The waiting for new AC timers

CN#15 |23.078 4.3.0 385r1 |Rel-4 4.4.0 Handling Disconnect From IP Forbidden IE
in Play Announcement and Prompt And
Collect User Information IFs

CN#15 |23.078 4.3.0 387 Rel-4 4.4.0
Correction: CSI handling at several FEs

CN#15 |23.078 4.3.0 391r1 |Rel-4 4.4.0
MSISDN to be made available to MSC

CN#16 |23.078 44.0 396r1 |Rel-4 45.0 Correction of EventReportGPRS parameter
QOSs

CN#16  |23.078 4.4.0 407 Rel-4 4.5.0 Clarifications on ATM-req/ATM-ack

CN#16 |23.078 440 399r1 |Rel-4 45.0 Clarification in the case multiple RRBs are
sent for a DP

CN#16 |23.078 4.4.0 406r1 |Rel-4 4.5.0 Corrections to CTR and ETC Procedures

CN#16 |23.078 44.0 410 Rel-4 45.0 Correction on the usage of PDP Id for GPRS
Control

23.078 4.5.0 Rel-4 45.1 Editorial correction in Annex A
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Change history

TSG CN#| Spec Version | CR <Phase> | New Version Subject/Comment

CN#17 |23.078 451 411r1 |Rel-4 4.6.0 CAMELS3 inter-working with Rel-4 GPRS
barring

CN#17 |23.078 45.1 434r1 |Rel-4 4.6.0 Correction in CAMEL_MO_Dialled_Services
procedure

CN#17 |23.078 451 442r1 |Rel-4 4.6.0 Inconsistent description on ACR: time
information

CN#18 |23.078 4.6.1 469r2 |Rel-4 4.7.0 Alignement between 23.078 and 29.002
about RCH

CN#18 |23.078 4.6.1 479 Rel-4 4.7.0 Correction to QoS reporting and delta timer
overflow

CN#18 |23.078 4.6.1 488r1 |Rel-4 4.7.0 Number comparison for D-CSI

CN#18 |23.078 46.1 506r2 |Rel-4 4.7.0 Clarification on ATM -> NSDC when status
of one SS impacts another SS status

CN#18 |23.078 4.6.1 510 Rel-4 4.7.0 Correction to interaction between MO-SMS
and CB / ODB

CN#18 23.078 4.6.1 511 Rel-4 4.7.0 Correction to Dialled Services criteria

CN#19 |23.078 4.7.0 528r1 |Rel-4 4.8.0 Correction to interactions between CAMEL
control of MO SMS and barring

CN#19 |23.078 4.7.0 540r1 |Rel-4 4.8.0 Inconsistency in Call Information Report in
Re-Connect Case

CN#19 |23.078 4.7.0 543 Rel-4 4.8.0 Correction to SRI Information Flow

CN#19 |23.078 4.7.0 545 Rel-4 4.8.0 Introduction of ResetTimer input in state
WFI-DS
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V4.1.0 June 2001 Publication

V4.2.0 September 2001 | Publication

V4.3.0 December 2001 | Publication

V4.4.0 March 2002 Publication

V451 June 2002 Publication

V4.6.0 September 2002 | Publication

V4.7.0 December 2002 | Publication
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