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7) by correct SDL figure.
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/* Invocation of gsmSSF in MO,
MT, VT or CF call case. */

Process gsmSSF 7(35)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF.  */
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/* Invocation of gsmSSF in MO,
MT, VT or CF call case. */

Process gsmSSF 6(35)

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

Waiting_for_
_Instructions
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_ReportBCSM_
_Event

Set Tssf to last
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and restart Tssf
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_Instructions
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For DP O/T Disconnect a DP
is only disarmed for the leg
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received.
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Figure 4.57g: Process gsmSSF (sheet 7)
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6.4.2 GPRS Attach/Detach FSM

The GPRS Attach/Detach FSM is used to model the behaviour of the GPRS attach/detach procedures.

When encountering a DP the Attach/Detach FSM 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.

Inter SGSNRouteing area
update

CSE initiated detach

Attached

Attach request

Detached

User- or network initiated
detach

AD_Exeption

Attach

Detached

Change of Position session

Intra-SGSN Routeing
area update

Figure 6.2: GPRS Attach/Detach FSM
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6.5.6 GPRS SSF

...

GPRS_SSF 11(13)Process
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Instructions
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/* Notes:
- The values reported in

ApplyChargingReportGPRS are either
elapsed time or transferred volume.

- The volume counters are modeled as
signals received from some entity
internal to the gprsSSF. */

Figure 6.14 k: Process GPRS_SSF (sheet 11)
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GPRS_SSF 12(13)Process
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Figure 6.14 l: Process GPRS_SSF (sheet 12)
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–– First modified section ––

3 Definitions and abbreviations

3.1 Definitions
For the purposes of this TS, the following definitions apply:

...

GPRS session: A 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.

...
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–– Next modified section ––

6 GPRS interworking

6.1. Architecture

6.1.1 Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support GPRS interworking for CAMEL. Figure 6.1
shows the functional entities involved in a GPRS sessions requiring CAMEL support. The architecture is applicable to
the third phase of CAMEL.

HLR gsmSCF

MS

Visiting NetworkInterrogating Network

Home Network

CAP

Home/Interrogating/Visiting Network

SGSN

gprsSSF

MAP

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-CSI. The GPRS-CSI is stored in the HLR only. The HLR may provide an interface towards the gsmSCF for the
Any Time Interrogation procedure.

SGSN: When processing GPRS Attach requests, PDP Context Activations or Inter-SGSN Routeing Area Updates for
subscribers requiring CAMEL support, the SGSN receives a GPRS-CSI 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: see subclause 3.1.

gsmSCF: see subclause 3.1.

6.1.2 Interfaces defined for CAMEL

6.1.2.1 SGSN - gprsSSF interface

This is an 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.).
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6.1.2.2 gprsSSF - gsmSCF interface

This interface is used by the gsmSCF to control a GPRS session or an individual PDP Contexts in a certain gprsSSF.
Relationships on this interface are opened as a result of the gprsSSF sending a request for instructions to the gsmSCF.

6.1.2.3 HLR – SGSN interface

This interface is used to send CAMEL related subscriber data to a visited GPRS network, e.g. GPRS-CSI.

6.2 Detection Points (DPs)
See subclause 4.2.

6.3 Description of CAMEL Subscriber Data

6.3.1 GPRS CAMEL Subscription Information (GPRS-CSI)

This subclause 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 number 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 Session Handling

The Default Session 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 dialogue.

6.3.1.4 TDP List

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

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 CSI 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
Data  or not.

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 machines, one for the attach/detach procedures (GPRS Attach/Detach FSM) and the
other for modelling individual PDP Contexts (GPRS PDP Context FSM).
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6.4.1 General Handling

The GPRS state model (GPRS SM) is used to describe the actions in an SGSN during processing of a GPRS sessions or
PDP Contexts.

The GPRS SM 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 SM.

Transition

Point in Association
(PIA)

DP

Figure 6.2: GPRS SM Components

6.4.2 GPRS Attach/Detach FSM

The GPRS Attach/Detach FSM is used to model the behaviour of the GPRS attach/detach procedures.

When encountering a DP the Attach/Detach FSM 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.

Inter SGSNRouteing area
update

CSE initiated detach

Attached

Attach request

Detached

User- or network initiated
detach

AD_Exeption

Attach

Detached

Change of Position GPRS session

Intra-SGSN Routeing
area update

Figure 6.3: GPRS Attach/Detach FSM
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Table 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
session

TDP-R1), EDP-N,
EDP-R

Routeing Area Update is accepted.

DP Detached EDP-N, EDP-R A detach request is received either from the MS,
the SGSN or a ‘Cancel Location’ received from
HLR.

Note 1: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 session model (PIAs)

This subclause describes the session model for the attach and detach a of GPRS sessions in the SGSN. For each PIA a
description can be found of the entry events, actions, information available 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, e.g. STANDBY timer expiry in the SGSN.

Actions
- Interface is idled.

- Attach request is received from MS containing the IMSI/P-TMSI and the type of attach requested and, the
identity of the MS is established (IMSI) (DP Attach), or Inter-SGSN Routeing Area Update Request is accepted
(DP Chage of position GPRS session).

- Information being analyzed, e.g. GPRS-CSI is analyzed.

Exit events
- GPRS-CSI is analyzed (DP Attach or DP Change of position GPRS session).

6.4.2.1.2 Attached

Entry events
- GPRS-CSI is analyzed (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 the GGSN (DP Detached).

- Intra-SGSN Routeing Area Update is accepted (DP Change of position GPRS session).

- An exception is encountered, e.g. STANDBY timer expiry.

 

 The GPRS Attach/Detach FSM shall only have one or more GPRS PDP Context FSMs associated with it when in the
Attached state. A GPRS PDP Context FSM cannot exist without its associated GPRS Attach/Detach FSM being in the
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Attached state. Closure of the GPRS Attach/Detach FSM via a detach will result in the idling of all associated GPRS
PDP Context FSMs and the release of the associated GPRS PDP Contexts.

 It shall not be necessary to trigger a relationship from the GPRS Attach/Detach FSM to the gsmSCF in order for
triggering to occur in an associated GPRS PDP Context FSM. However, in this latter case a GPRS Attach/Detach FSM
shall still exist at the SGSN. This is so that CSE-initiated detach events sent within a given GSM PDP Context
relationship shall result in the GPRS Attach/Detach FSM transiting to the Detached state. As noted above, in this state
no PDP Contexts can exist and so all associated GSM PDP Context FSMs will transit to state Idle.

6.4.3 GPRS PDP Context FSM

 The GPRS PDP Context FSM is used to model the behaviour for the GPRS PDP Context procedures.

 When encountering a DP the PDP Context FSM 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.

PDP Context
Setup Req

PDP_Context_
Setup

PDP_Context_
Established

Idle

C_Exception

PDP Context Est.

PDP Context
Setup Ack.

PDP Context Est. Ack.

Routeing area update

User or network
initiated disc.

DP Context
isconnection

Change of Position

Routeing area update

Change of Position context

Figure 6.4: GPRS PDP Context FSM

 Table 2: Description of GPRS PDP Context DPs in the SGSN

 CAMEL Detection Point:  DP Type  Description:

 DP PDP Context Establishment  TDP-R, EDP-R  Activate PDP Context request is received from
the MS.

 DP PDP Context Establishment
Acknowledgement

 TDP-R1), EDP-R,
EDP-N

 Create PDP Context response is received from
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.

 DP Change of position context  TDP-R2), EDP-N,
EDP-R

 Routeing Area Update is accepted.
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NOTE 1: The PDP Context Establishment Acknowledgment shall be reported as TDP-R if there is no
relationship with gsmSCF for this PDP context. Otherwise, it shall be reported as EDP-R or
EDP-N if armed so.

NOTE 2: 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).
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).

6.4.3.1 Description of the session PDP Context model (PIAs)

 This subclause describes the session model for PDP Context FSM in the SGSN. For each PIA a description can be
found of the entry events, actions, information available 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
- Interface is idled.

- Activate PDP Context request is received from MS (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).

- Information being analyzed, e.g. GPRS-CSI is analyzed.

Exit events
- GPRS-CSI is analyzed (DP PDP Context Establishment or DP Change of position).

6.4.3.1.2 PDP Context Setup

Entry events
- GPRS-CSI is analyzed (DP PDP Context Establishment).

Actions
- GGSN address is derived from the Access Point Name by interrogation of a DNS.

- Create PDP Context Request is sent to the GGSN.

Exit events
- Create PDP Context Response is received from the the GGSN (DP PDP Context Establishment

Acknowledgement).

- An exception is encountered.

6.4.3.1.3 PDP Context Established

Entry events
- GPRS-CSI is analyzed (DP PDP Context Establishment Acknowledgement or DP Change of position).

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 initiated by the SGSN via READY

timer expiry (DP PDP Context disconnection).

- Intra-SGSN Routeing Area Update Request is received from the MS (DP Change of position).

- An exception is encountered.
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6.4.4 Rules for Implicit Disarming of Detection Points'

The following table gives the rules for implicit disarming of event detection points.

Implicit EDP disarming rules are specified in the table below for the Attach/Detach FSM and PDP context FSM. The
table specifies 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).

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' means that if one DP occurs (independently of arming and reporting to the gsmSCF) the marked one
is implicitly disarmed. It shall be possible to rearm explicitly an implicitly disarmed DP.

Table 3: Implicit disarmed DPs in the Attach/Detach FSM and PDP context FSM

Encountered DP Implicit disarmed DPs

DP
Attach

DP Change
of position
GPRS
session

DP Change
of position
context

DP
Detached

DP PDP
Context
Establishment

DP PDP Context
Establishment
Acknowledgement

DP PDP Cont
disconnection

DP Attach X
DP Change of position
GPRS session

X Note Note Note Note Note Note

DP Change of position
context

X Note Note Note Note Note Note

DP Detached X X X X X X X
DP PDP Context
Establishment

X X

DP PDP Context
Establishment
Acknowledgement

X X X

DP PDP Context
disconnection

X X

Note: Disarmed in case of inter SGSN Routing Area update.

–– Next modified section ––

6.6 Description of information flows

6.6.1 gprsSSF to gsmSCF Information Flows

6.6.1.1 Activity Test GPRS Ack

6.6.1.1.1 Description

This IF is the response to the Activity Test GPRS.

6.6.1.1.2 Information Elements

This IF contains no information elements.
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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 user initiated change in QoS.  Note that there are several possible QoS
profiles defined by the combinations of the different QoS attributes as defined in 3G TS 23.060, see reference [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

Information element name Required Description

Charging Result M This IE contains the charging information for the PDP
provided by the gsmSSF. It is a choice between elapsed
time and data volume.

Quality of Service C This IE identifies the QoS requested by the user and
granted by the SGSN due to ‘Modify PDP Context
request. If not present the report is sent due to PDP context
or GPRS session termination or Charging threshold
reached.

Active M This IE indicates if the GPRS session or PDP context is
still established e, or if it has been detached or deactivated.

PDP ID C This IE identifies the PDP context which the Apply
Charging Report is applicable for. If not present the
dialogue corresponds to the GPRS session or to one single
PDP context.

M Mandatory (The IE shall always be sent)

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 gsmSSF at any phase that a PDP context within one dialogue has been
terminated abnormally by the SGSN.

6.6.1.3.2 Information Elements
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The following information elements are used:

Information element name Required Description

GPRS Cause M This IE contains the Cause value indicating the reason for
discontinuation of the PDP context.

PDP ID M This IE identifies the PDP context which has been
terminated by the SGSN.

M Mandatory (The IE shall always be sent)

 6.6.1.4 Event Report GPRS

6.6.1.4.1 Description

This IF is used to notify the gsmSCF of a GPRS event (e.g. Attach or Detach) previously requested by the gsmSCF in a
Request Report GPRS Event IF.

6.6.1.4.2 Information Elements

The following information elements are required:

Information element name Required Description

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 C This IE contains information specific to the reported
event, e.g. new routeing area in case of change of
position or charging id in case of PDP Context
Establishment Acknowledgement.

PDP ID C This IE identifies the PDP context, which the Report
GPRS Event is applicable for. If not present the
dialogue corresponds to the Attach/Detach FSM or to
one single PDP context.

M Mandatory (The IE shall always be sent)

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

6.6.1.5 Initial DP GPRS

6.6.1.5.1 Description

This IF is generated by the gprsSSF when a trigger is detected at a DP in the GPRS state machines, 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

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

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.

PDP Type C This IE identifies the PDP Type, e.g. X.25 or IP.

Quality of Service C This IE identifies the QoS (subscribed, requested or
negotiated).

Access Point Name C This IE identifies the address Access Point Name the MS has
requested to connect to.

Routeing Area Identity C This IE contains the location information of the MS.

Charging ID C 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.

M Mandatory (The IE shall always be sent)

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 IF is used to check for the continued existence of a relationship 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

This IF contains no information elements.
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6.6.2.2 Apply Charging GPRS

6.6.2.2.1 Description

This IF is used for interacting from the gsmSCF with the gprsSSF charging mechanisms to control the charging of a
GPRS session or PDP Context.

6.6.2.2.2 Information Elements

Information element name Required Description

Charging Characteristics M This IE specifies the charging related information to be
provided by the gsmSSF 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.

Tariff Switch Interval O This information element specifies the time duration until
the next tariff switch occurrence.

PDP ID C This IE identifies the PDP context, which the Apply GPRS
Charging is applicable for. If not present the dialogue
corresponds to the GPRS session or to one single PDP
context.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent).

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

6.6.2.3 Cancel GPRS

6.6.2.3.1 Description

This IF is used by the gsmSCF to request the gprsSSF to cancel all EDPs and reports.

6.6.2.3.2 Information Elements

The following information elements are used:

Information element name Required Description

all requests M This IE indicates that all active requests for
EventReportGPRS and ApplyCharging shall be cancelled.

PDP ID C This IE identifies the PDP context which is to be cancelled.
If not present the dialogue corresponds to the GPRS
session or to one single PDP context.

M Mandatory (The IE shall always be sent)

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

6.6.2.4 Connect GPRS

6.6.2.4.1 Description

This IF is used by the gsmSCF to request the gprsSSF to modify the APN used when establishing a PDP Context.
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6.6.2.4.2 Information Elements

Information element name Required Description

Access Point Name M This IE contains the Access Point Name to be used when
establishing the PDP Context.

PDP Id C This IE identifies the PDP Context where the new Access
Point Name shall be used.

M Mandatory (The IE shall always be sent)

6.6.2.5 Continue GPRS

6.6.2.5.1 Description

This information flow requests the gprsSSF to proceed with processing at the DP at which it previously suspended
processing to await gsmSCF instructions. The gprsSSF completes DP processing, and continues processing (i.e.,
proceeds to the next point in the Attach/Detach FSM or PDP Context FSM) without substituting new data from the
gsmSCF.

6.6.2.5.2 Information Elements

The following information elements are used:

Information element name Required Description

PDP ID C This IE identifies the PDP context which processing shall
continue for. If not present the dialogue corresponds to the
GPRS session or to one single PDP context.

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

6.6.2.6 Furnish Charging Information GPRS

6.6.2.6.1 Description

This IF is used to request the gprsSSF to include information in the CAMEL specific logical call record.

The logical call record is created when FCI-GPRS is received and a logical call record for that FSM 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 data is moved to the corresponding
CDR and the logical call record is deleted.

In the 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 data is 160 octets per Logical Call Record. 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 CDR.

6.6.2.6.2 Information Elements

Information element name Required Description

FCI GPRS Billing Charging
Characteristics

M This IE is described in the next table.

M Mandatory (The IE shall always be sent)
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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 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 O 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’s Logical call record  to
which the free format data shall be appended or overwritten.
If not present, the free format data belong to a Logical call
record for a GPRS session or a single PDP context for the
dialogue.

M Mandatory (The IE shall always be sent)

O Optimal (Service logic dependent)

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

6.6.2.7 Release GPRS

6.6.2.7.1 Description

This IF is used by the gsmSCF to tear down an existing GPRS session or PDP Context at any phase.

6.6.2.7.2 Information Elements
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The following information elements are used:

Information element name Required Description

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 which shall be released.
If not present the dialogue corresponds to the GPRS
session or to one single PDP context.

M Mandatory (The IE shall always be sent)

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

6.6.2.8 Request Report GPRS Event

6.6.2.8.1 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 Data).

6.6.2.8.2 Information Elements

The following information elements are used:

Information element name Required Description

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, which the Request
Report GPRS Event is applicable for. If not present the
dialogue corresponds to the GPRS session or to one single
PDP context.

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)

6.6.2.9 Reset Timer GPRS

6.6.2.9.1 Description

This IF is used to refresh the gprsSSF timer.
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6.6.2.9.2 Information Elements

The following information elements are required:

Information element name Required Description

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.

PDP ID C This IE identifies the PDP context, which the Reset of
the timer is applicable for. If not present the dialogue
corresponds to the GPRS session or to one single PDP
context.

M Mandatory (The IE shall always be sent)

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

6.6.2.10 Send Charging Information GPRS

6.6.2.10.1 Description

This IF 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 CAI by the SGSN. Further processing of the charge advice information by the SGSN shall be in
accordance with the GSM Advice of Charge Supplementary Service.

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

6.6.2.10.2 Information Elements

Information element name Required Description

SCI GPRS Billing
ChargingCharacteristics

M This IE defines the Advice Of Charge related information to
be provided to the Mobile Station, if supported by the
SGSN.

M Mandatory (The IE shall always be sent)

GPRS SCI Billing Charging Characteristics is defined as:

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 is included if the AoC is applicable to a PDP
context. If not present the AoC is applicable to the GPRS
session or for a single PDP context for the dialogue.

M Mandatory (The IE shall always be sent)

C    Conditional (only one of these IEs may be sent)



18 3G 23.078 Version 3.3.0 (1999-12)

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

AOC GPRS is defined as:

Information element name Required Description

AOC Initial M This IE contains CAI elements as defined in 3G TS
22.024 [x].

AOC Subsequent O See definition in the next table.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)

AOC Subsequent is defined as:

Information element name Required Description

CAI Elements M This IE contains CAI elements as defined in 3G TS
22.024 [x].

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)

O Optional (Service logic dependent)

6.6.3 HLR to SGSN Information Flows

6.6.3.1 Insert Subscriber Data

6.6.3.1.1 Description

This IF is specified in 3G TS 29.002 [4] and used by the HLR to insert subscriber data in the SGSN.

6.6.3.1.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific IE:

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-CSI contains the following information:
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Information element name Required Description

GsmSCF Address M This IE is described in section 0

Service Key M This IE is described in section 0.

Default Session Handling M This IE is described in section 0.

TDP List M This IE is described in section 0.

M Mandatory (The IE shall always be sent)

6.6.4 SGSN to HLR Information Flows

6.6.4.1 Update GPRS Location

6.6.4.1.1 Description

This IF is used by the SGSN to indicate to the HLR a GPRS location update. This IF is specified in 3G TS 29.002 [4].

6.6.4.1.2 Information Elements

Update GPRS location contains the following CAMEL specific IE:

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.)

6.6.5 SGSN to HLR Information Flows

6.6.5.1 Insert Subscriber Data ack

See section 4.6.8.
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6.4.2 GPRS Attach/Detach FSM

The GPRS Attach/Detach FSM is used to model the behaviour of the GPRS attach/detach procedures.

When encountering a DP the Attach/Detach FSM 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.

Inter SGSNRouteing area
update

CSE initiated detach

Attached

Attach request

Detached

User- or network initiated
detach

AD_Exeption

Attach

Detached

Change of Position session

Intra-SGSN Routeing
area update

Figure Error! Reference source not found..1: GPRS Attach/Detach FSM

Table 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 session TDP-R1), EDP-N,
EDP-R

Routeing Area Update is accepted.

DP Detached EDP-N, EDP-R A detach request is received either from the MS,
the SGSN or a ‘Cancel Location’ received from
HLR.

CR editor’s note: Remove the previous underline.

Note 1:Change of Position 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 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).
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6.4.2.1 Description of the session model (PIAs)

This subclause describes the session model for the attach and detach of GPRS sessions in the SGSN. For each PIA a
description can be found of the entry events, actions, information available 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, e.g. STANDBY timer expiry in the SGSN.

Actions
- Interface is idled.

- Attach request is received from MS containing the IMSI/P-TMSI and the type of attach requested and, the
identity of the MS is established (IMSI) (DP Attach), or Inter-SGSN Routeing Area Update Request is accepted
(DP Chage of position GPRS session).

- Information being analyzed, e.g. GPRS-CSI is analyzed.

Exit events
- GPRS-CSI is analyzed (DP Attach or DP Change of position GPRS session).

6.4.2.1.2 Attached

Entry events
- GPRS-CSI is analyzed (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 the GGSN (DP Detached).

- Intra-SGSN Routeing Area Update is accepted (DP Change of position GPRS session).

- An exception is encountered, e.g. STANDBY timer expiry.

 

 The GPRS Attach/Detach FSM shall only have one or more GPRS PDP Context FSMs associated with it when in the
Attached state. A GPRS PDP Context FSM cannot exist without its associated GPRS Attach/Detach FSM being in the
Attached state. Closure of the GPRS Attach/Detach FSM via a detach will result in the idling of all associated GPRS
PDP Context FSMs and the release of the associated GPRS PDP Contexts.

 It shall not be necessary to trigger a relationship from the GPRS Attach/Detach FSM to the gsmSCF in order for
triggering to occur in an associated GPRS PDP Context FSM. However, in this latter case a GPRS Attach/Detach FSM
shall still exist at the SGSN. This is so that CSE-initiated detach events sent within a given GSM PDP Context
relationship shall result in the GPRS Attach/Detach FSM transiting to the Detached state. As noted above, in this state
no PDP Contexts can exist and so all associated GSM PDP Context FSMs will transit to state Idle.

6.4.3 GPRS PDP Context FSM

 The GPRS PDP Context FSM is used to model the behaviour for the GPRS PDP Context procedures.

 When encountering a DP the PDP Context FSM 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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PDP Context
Setup Req

PDP_Context_
Setup

PDP_Context_
Established

Idle

C_Exception

PDP Context Est.

PDP Context
Setup Ack.

PDP Context Est. Ack.

Routeing area update

User or network
initiated disc.

DP Context
isconnection

Change of Position

Routeing area update

Change of Position context

PDP Context
Setup Req

PDP_Context_
Setup

PDP_Context_
Established

Idle

C_Exception

PDP Context Est.

PDP Context
Setup Ack.

PDP Context Est. Ack.

Routeing area update

User or network
initiated disc.

DP Context
isconnection

 Change of
position context

Routeing area update.

Change of Position context

Figure Error! Reference source not found..2: GPRS PDP Context FSM
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 Table 2: Description of GPRS PDP Context DPs in the SGSN

 CAMEL Detection Point:  DP Type  Description:

 DP PDP Context Establishment  TDP-R, EDP-R  Activate PDP Context request is received from
the MS.

 DP PDP Context Establishment
Acknowledgement

 TDP-R1), EDP-R,
EDP-N

 Create PDP Context response is received from
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 occured in old SGSN.

 DP Change of position context  TDP-R2), EDP-N,
EDP-R

 Routeing Area Update is accepted.

NOTE 1: The PDP Context Establishment Acknowledgment shall be reported as TDP-R if there is no
relationship with gsmSCF for this PDP context. Otherwise, it shall be reported as EDP-R or
EDP-N if armed so.

NOTE 2: 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).
Change of Position context is reported as EDP-N or EDP-R in the case of Intra-SGSN
Routeing Area Update (provided that this DP is dynamically armed by the Service Logic).

The PDP Context EDPs may be armed outside of the PDP context, requested by the gsmSCF.

6.4.3.1 Description of the PDP Contextsession model (PIAs)

 This subclause describes the session model for PDP Context FSM in the SGSN. For each PIA a description can be
found of the entry events, actions, information available 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
- Interface is idled.

- Activate PDP Context request is received from MS (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 analyzed, e.g. GPRS-CSI is analyzed.

Exit events
- GPRS-CSI is analyzed (DP PDP Context Establishment or DP Change of position context, new SGSN).

6.4.3.1.2 PDP Context Setup

Entry events
- GPRS-CSI is analyzed (DP PDP Context Establishment).

Actions
- GGSN address is derived from the Access Point Name by interrogation of a DNS.

- Create PDP Context Request is sent to the GGSN.
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Exit events
- Create PDP Context Response is received from the the GGSN (DP PDP Context Establishment

Acknowledgement).

- An exception is encountered.

6.4.3.1.3 PDP Context Established

Entry events
- GPRS-CSI is analyzed (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). initiated by the SGSN via READY timer expiry (DP PDP
Context disconnection).

- Intra-SGSN Routeing Area Update Request is received from the MS (DP Change of position context).

-     Inter-SGSN Routeing Area Update (DP_Change of position,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 reestablished in case of  Inter-SGSN Routeing Area update accepted (new SGSN)

- Intra SGSN Routeing Area updated.

Exit events

- reestablishement of  the PDP context at the new SGSN and return to DP_PDP context established in case of
inter SGSN Routeing Area update accepted in new SGSN (DPPIA PDP context established)

- Routeing Area update completed in case of intra SGSN Routeing Area update (PIA PDP context established).
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*** First Modified Section ***

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_CSI_Data
If the CSI 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 as instructed 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 is erased.
Otherwise, the behaviour is as follows:

- If a valid SS state is present in the ATM request, then an SS state transition is performed

- If a valid FTN, FTN sub address or No Reply Condition Time is present in the ATM request, then the
indicated variable is modified.

- If an instruction to modifiy the notification-to-CSE flag is present in the ATM request, then the
notification-to-CSE flag is modified.

- 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 data is erased.
Otherwise, the behaviour is as follows:

- If a valid SS state is present in the ATM request, then an SS state transition is performed

- If a valid Password or ‘Wrong password attempt counter’ is present in the ATM request, then the indicated
variable is modified.

- If an instruction to modifiy the notification-to-CSE flag is present in the ATM request, then the
notification-to-CSE flag is modified.

If an OSS needs to modify the Subscriber Information, the gsmSCF initiates a transaction to the HLR by sending an
Any _Time _Modification Request.

When the HLR receives an Any _Time _Modification Request, then HLR does the procedure as follows.

-If Call Fforwarding or Ccall Bbarring supplementary service data modification is requested, then

Iif only ss-code (and basic-service) is set present in the Any _Time _Modification Rrequest, and ss-
status is absent in the Any Time_Modification Request, then the HLR erases the data related to the
requested indicated supplementary service.
This may only be used for Call Forwarding supplementary service.

Iif ss-code (and basic-service) and ss-status are set present in the Any _Time _Modification request,
then the HLR does the activation or deactivation ofactivates or de-activates the requested indicated
supplementary service.
This may be used for Call Forwarding or Call Barring supplementary service.

Iif ss-code (and basic-service) and at least one of “forwarded-to number, ”/”forwarded to subaddress and
”/”no reply condition time” are set present in the Any _Time _Modification request, then the HLR
modifies the requested data of the requested Call Forwarding supplementary service.
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If the Modify Notification Flag is present in Any Time Modification request, then the HLR modifies the state
of the notification-to-CSE flag of the indicated supplementary service.

-If CSI data modification is requested, then the HLR modifies the CSI state and/or the notification-to-CSE flag
of the requested indicated CSI.

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.
If a notification flag is set for the modified data, Notify_Subscriber_Data_Change is sent for the gsmSCF except for the
gsmSCF which sent Any_Time_Modification Request. Support for this procedure is a network operator option.
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Process in the HLR
receiving an Any Time Modification
request from gsmSCF

Process CAMEL_ATM_HLR 1(1)
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CAMEL_NSDC
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Figure 10.3: Process CAMEL_ATM_HLR (sheet 1)
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Process in the HLR
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Any Time
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Fail
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Set Result to
modified data

Figure.3a: Process CAMEL_ATM_HLR
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CSI

Data to be
modified?

Procedure in the HLR to modify subscriber
data as a result of an ATM request.

Procedure ATM_Modify_Data 1(1)

ATM_Modify_
CSI_Data

ATM_Modify_
CF_Data

ATM_Modify_
CB_Data

Set Result=
Fail

Set Result=
Pass

CF Data CB Data

Result? Result?Result?

OK OKOK

Not OK Not OK Not OK

Set UE=
InformationNotAvailable

Set UE in accordance
with 3G TS 23.011

Set UE in accordance
with 3G TS 23.011

Figure3b: Procedure ATM_Modify_Data
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Requested CSI
available in HLR?

Procedure in the HLR to modify CSI data
as a result of an ATM request.

Procedure ATM_Modify_CSI_Data 1(1)

Modify CSI
state

Set Result=
OK

No

Modify
notification flag

Set Result=
Not OK

Yes

Modify CSI state
requested?

Modify notification
flag requested?

Yes

Yes

No

No

Figure3c: Procedure ATM_Modify_CSI_Data
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Only SS-code and
(optionally) Basic Service
present in ATM?

Procedure in the HLR to modify Call
Forwarding data, as a result of an
ATM request

Procedure ATM_Modify_CF_Data 1(1)

Set Call Forwarding
state (note1, note2)

Yes

No

SS-status present
in ATM?

Yes

No

Erase Call
Forwarding Data
(note1, note2)

Requested CF state
transition valid?
(refer 3G TS 23.082
and 3G 23.011)

Set Result=
OK

Yes

No

Set Result=
Not OK

Set FTN, FTN sub address or
No Reply Condition Time

(note1, note2)

FTN, FTN sub address or No
Reply Condition Time present
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or No Reply Condition Time valid?
(refer 3G TS 23.082 and 3G TS
23.011)
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No

Set Result=
Not OK

Set notification-to-
CSE flag

Notification flag instruction
present in ATM?

No

Yes

Set Result=
OK

Note 1

When ATM contains ‘BasicService’, then the
changes to CF apply to that Basic Service only.

When ATM does not contain ‘BasicService’, then
the changes to CF apply to all Basic Services.

Note 2

Changes to Call Forwarding data shall
be done in accordance with 3G TS
23.082 and 3G TS 23.011.

Figure3d: Procedure ATM_Modify_CF_Data
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Only SS-code and
(optionally) Basic Service
present in ATM?

Procedure in the HLR to modify Call
Barring data, as a result of an
ATM request

Procedure ATM_Modify_CB_Data 1(1)

Set Call Barring
status (note1, note2)

Yes

No

SS-status present
in ATM?

Yes

No

Erase Call
Barring Data

(note1, note2)
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transition valid?
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Set Result=
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Note 1

When ATM contains ‘BasicService’, then the
changes to CB apply to that Basic Service only.

When ATM does not contain ‘BasicService’, then
the changes to CB apply to all Basic Services.

Note 2

Changes to Call Barring data shall be done in
accordance with 3G TS 23.088 and 3G TS
23.011.

Figure3e: Procedure ATM_Modify_CB_Data
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*** First Modified Section ***

10.2.3 Notify Subscriber Data Change

Changes of CSI, Call Forwarding data, Call Barring data or ODB data shall be notified only if the CSI, Call Forwarding
data, Call Barring data or ODB is marked with the Notification-to-CSE flag.

The HLR maintains a list ofwith gsmSCF address(es) for Call Forwarding Data, Call Barring Data, ODB and CSI.
When any of these items has been modified, a notification shall be sent to each gsmSCF in the corresponding list.

The sending of a notification 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 the change of subscriber data was caused requested by Any Time Modification, the notification of change of
subscriber data shall not be sent to the gsmSCF from which originated this Any Time Modification request was
received.

Each gsmSCF shall be notified only once. Multiple occurrence of gsmSCF Address in CSIs of the subscriberthese lists
shall not lead to multiple notification.

Handling of Notify Ssubscriber Ddata Cchange involves the following processprocedure:

- CAMEL_NSDC_HLR.

If an OSS needs to notify to the CSE the change of subscriber data, If a change 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
Requestmessage.
Support for this procedure is a network operator option.



3 3G aa.bbb Version x.y.z (YYYY-MM)
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Figure 10.4: Process Procedure CAMEL_NSDC_HLR (sheet1)
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**** First Modified Section ****

4.6.7.3 Provide Subscriber Info

4.6.7.3.1 Description

This IF is described in TS 23.018 [3] and is used by the HLR to request information (subscriber state and location) from
the VLR at any time.

4.6.7.3.2              Information Elements

Provide Subscriber Info contains the following CAMEL specific IE:

Information element name Required Description

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

-  subscriber location

-  subscriber state

-  currentLocation (currentLocation shall not be present if
locationInformation is not present in the RequestedInfo
parameter)

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

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

M   Mandatory (The IE shall always be sent)

****Last Modified Section ****

4.6.8.2 Provide Subscriber Info ack

4.6.8.2.1 Description

This IF is described in TS 23.018 [3] and is used by the VLR to provide the requested information to the HLR.

4.6.8.2.2              Information Elements

Provide Subscriber Info ack contains the following CAMEL specific IE:
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Information element name Required Description

Location Information C This IE indicates the location of the served subscriber. The elements
contained in this IE are specified in 3G TS 23.018 ([3]).

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

-   CAMELBusy: The MS is engaged on a transaction for a mobile
originating or terminated circuit-switched call.

-   NetworkDeterminedNotReachable: The network can determine
from its internal data that the MS is not reachable.

-   AssumedIdle: The state of the MS is neither "CAMELBusy" nor
"NetworkDeterminedNotReachable".

C    Conditional (The IE shall be sent, if requested and available)
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*** First modified part (clause 6.5) ***

6.5 Procedures for CAMEL GPRS
The functional behaviour of the SGSN is specified in 3G TS 29.002 [4]. The procedures specific to CAMEL are
specified in this subclause :

- Procedure CAMEL_GPRS_Attach_Request,

- Procedure CAMEL_GPRS_Detach,

- Procedure CAMEL_GPRS_Routeing_Area_Update

- Procedure CAMEL_GPRS_SGSN_Context_Acknowledge

- Procedure CAMEL_GPRS_SGSN_Create_PDP_Context

- Procedure CAMEL_GPRS_Activate_PDP_Context

- Procedure CAMEL_GPRS_Deactivate_PDP_Context

- Procedure CAMEL_GPRS_exception_procedure

- Procedure CAMEL_GPRS_Modify_PDP_Context

Note: In the SDLs in the following subclauses, Handle_AC and Handle_ACR shall be renamed Handle_AC_GPRS and
Handle_ACR_GPRS respectively, Handle_SCI shall be renamed Handle_SCI_GPRS, Complete_FCI_Record shall be
renamed Complete_FCI_Record_GPRS.

6.5.1 Actions of the SGSN on receipt of Int_Error

The SGSN checks the default GPRS Handling parameter in GPRS-CSI.

If the default GPRS handling is release, a Detach indication is sent to the MS. The SGSN then releases all resources and
the invoked CAMEL procedure ends.

If the default GPRS handling is continue, the SGSN continues processing without CAMEL support.

6.5.2 Actions of the SGSN on receipt of Int_Continue

The SGSN continues processing without any modification of GPRS parameters.

4.5.3       Procedure Handle_SCI_GPRS

1)   Precondition: before an answer event is detected and no Tsw running:

if 1 set of e-parameters received --> send to the SGSN

if 2 sets e-parameters received --> error

if 1 set of e-parameters and Tariff Switch received --> error

if 2 sets of e-parameters and Tariff Switch received --> send 1st/start Tsw/store 2nd

2)   Precondition: before an answer event is detected and Tsw running and no e-parameters

if 1 set of e-parameters received --> error, no e-parameters stored
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if 2 sets e-parameters received --> send 1st/store 2nd

if 1 set of e-parameters and Tariff Switch received --> error

if 2 sets of e-parameters and Tariff Switch received --> error

3)   Precondition: before an answer event is detected and Tsw running and e-parameters stored:

if 1 set of e-parameters received --> error

if 2 sets e-parameters received --> error

if 1 set of e-parameters and Tariff Switch received --> error

if 2 sets of e-parameters and Tariff Switch received --> error

4)   Precondition: after an answer event is detected and no Tsw running:

if 1 set of e-parameters received --> send to the SGSN

if 2 sets e-parameters received --> 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-parameters received --> error

if 1 set of e-parameters and Tariff Switch received --> error

if 2 sets of e-parameters and Tariff Switch received --> error

6)   Precondition: after an answer event is detected and Tsw running and e-parameters stored:

if 1 set of e-parameters received --> error

if 2 sets e-parameters received --> error

if 1 set of e-parameters and Tariff Switch received --> error

if 2 sets of e-parameters and Tariff Switch received --> error

NOTE:      The SGSN shall store the received e-parameters to be sent subsequently to the MS. The SGSN shall send
these e parameters to the MS in a Connect message or in a Facility message.
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*** Next modified part (clause 6.5.5) ***

6.5.5 GPRS SSF

CR editors note: Add this figure at the end of this subclause.

/* Procedure in the gprsSSF to
write Furnish Charging Information
data to a PDP context for the specified
PDPID, or session. */

Procedure Complete_FCI_Record_GPRS 1(1)

Non-completed Logical
CAMEL record
exsists for this
PDP context or session?

complete CAMEL
logical record

Yes

No

Figure 6.zz: Procedure Complete_FCI_Record_GPRS
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Procedure CAMEL_Check_ORLCF_VMSC has two exits:

- Result := ORLCF: ORLCF may take place

- Result := VMSCCF: ORLCF shall not take place

If ORLCF may take place, then CAMEL_Check_ORLCF_VMSC marks the applicable
CAMEL information for inclusion in RCH.

Process ICH_MSC in 3G TS 23.018 does not have to set O-CSI for inclusion in RCH,
since that has been done by CAMEL_Check_ORLCF_VMSC already.
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*** First Modified Section ***

4.5.5 Handling of forwarded calls

The handling of forwarded calls in the GMSC or the terminating VMSC is specified in 3G TS 23.018 [3]. The
procedures specific to CAMEL are specified in this subclause.

- 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 GMSC (indicated by provision of Forwarded-To-Number from
HLR or gsmSCF) or in the MSC (indicated by provisioning of Forwarded-To-Number from VLR).

…

…
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Procedure CAMEL_Check_ORLCF_VMSC 1(1)

Note:
If CAMEL Capability Handling is not 
presented in O-CSI, it is assumed to be "phase 1".
If GMSC supported CAMEL phases are not  
present in PRN, it is  assumed to be "phase 1". 

O-CSI present?

Triggering
Criteria

in O-CS I?

Triggering
Criteria

satisfied?

CAMEL Capability 
Handling present in O-CS I?

CAMEL Capability 
Handling :=  

Phase 1

GMSC supported 
CAMEL phases 

present ? 

GM SC supported 
CAMEL phase :=  

Phase 1

O-CSI CAMEL capability 
handling included in 

GMSC supported phas es ?

Result := CAMEL-ORLCF Result := VMSCCFResult := ORLCF 

Yes

Yes

Yes

No

No

Yes

No

Yes

Yes

No

No

No

Figure4.48a: Procedure CAMEL_Check_ORLCF_VMSC (sheet 1)
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Procedure CAMEL_Check_ORLCF_VMSC 1(2)

O-CSI or D-CSI
present in VMSC?

Result := ORLCF

Requested CAMEL
Phases supported by

GMSC?

No

Yes

Yes

No

Result := VMSCCF

O-CSI
present?

No

Yes

DP Collected
Info in O-CSI?

criteria
fulfilled?

Mark DP Collected Info for
inclusion in RCH

(no criteria shall be included
in RCH)

No

Yes

No

Yes

DP Route Select
Failure in O-CSI?

No

Yes

Mark DP Route Select
Failure for inclusion in RCH

1

If No O-CSI or D-CSI is
present in VLR, then non-
CAMEL ORLCF shall be
invoked.

If the required CAMEL
Phases are not supported
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
shall be included in RCH.
Otherwise, DP Collected
Info shall not be included
in RCH.

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

Notes
1. When CAMEL Capability

handling is not present in O-
CSI, 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.

Procedure in VMSC to check which CSI’s
have to be included in RCH for Optimal
Routeing of Late Forwarded Calls

Figure4.48a: Procedure CAMEL_Check_ORLCF_VMSC (sheet 1)
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Procedure CAMEL_Check_ORLCF_VMSC 2(2)

D-CSI
present?

No

Yes

1

Mark D-CSI for inclusion in
RCH

Result := ORLCF

D-CSI, if available, shall
be included in RCH.

Procedure in VMSC to check which CSI’s
have to be included in RCH for Optimal
Routeing of Late Forwarded Calls

Figure4.48a: Procedure CAMEL_Check_ORLCF_VMSC (sheet 2)
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10 Control and interrogation of subscription data

10.1 Architecture

10.1.1 Functional Entities used for CAMEL

This subclause describes the functional architecture required to support control and interrogation of subscription data.
Figure 10.1 shows the functional entities involved in CAMEL support of control and interrogation of subscription data.

HLR gsmSCF
Home Network

MAP

Figure 10.1: Functional architecture for support of control and interrogation of subscription data

gsmSCF: see subclause 4.1.

HLR: The HLR may provide an interface towards the gsmSCF for the Any Time Subscription Interrogation and Any
Time Modification procedure. The gsmSCF may provide an interface towards the HLR for the Notify Subscriber Data
Change procedure.

10.1.2 Interfaces defined for CAMEL

This subclause describes the different interface applicable to CAMEL control of subscription data. It specifies on a high
level the functions specific to CAMEL.

10.1.2.1 gsmSCF - HLR

This interface 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. This interface is also used to notify
to the gsmSCF of change of subscriber data by the HLR.

10.2 Procedures for CAMEL

10.2.1 Any Time Interrogation for Subscription Information Retrieval

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 a
Any_Time_Subscription_Interrogation Request. Support for this procedure is a network operator option.
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Process in the HLR
receiving an Any Time Subscription
Interrogation request from gsmSCF

Process CAMEL_ATSI_HLR 1(1)

Signals to/from the left are to /from
the gsmSCF

idle

Any_Time_
Subscription_
Interrogation

ATSI
accepted?

MS
known?

Set UE=
Unknown subscriber

Any_Time_Subscription_
Interrogation
Error

idle

Requested
data

Requested SS
is CF or CB?

Set UE=
Unexpected Data

Value

Requested interrogation is
valid? (refer to 3G TS 23.011,
23.082 and 23.088

Set requested data
to return result

Any_Time_Subscription_
Interrogation
result

idle

Set UE according to
TS 3G 23.011, 23.082

and 23.088

Requested data
is available?

Set UE=
Not available

Set UE=
ATSI Not Allowed

Yes

No

Yes

SS data

No

Yes

No

CSI
Supported CAMEL phases
ODB data

Yes
No

No

Yes
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P r o c e s s  in  t h e  H L R
r e c e iv i n g  a n  A n y  T i m e  S u b s c r i p t i o n
In t e rr o g a t io n  r e q u e s t f r o m  g s m S C F

P ro c e s s  C A M E L _ A T S I_ H L R 1 ( 1 )

S i g n a ls  t o / fr o m  t h e  l e f t  a r e  to  / f r o m
th e  g s m S C F

id le

A n y _ T im e _
S u b s c ri p t i o n _
In t e r r o g a t i o n

A T S I
a c c e p t e d ?

M S
k n o w n ?

R e q u e s te d  d a ta
is  a v a il a b l e ?

S e t  r e q u e s te d  d a t a
to  r e tu r n  r e s u lt

A n y _ T im e _ S u b s c ri p t io n _
In t e r r o g a t i o n
r e s u lt

id le

S e t  U E =
N o t  a va i la b l e

A n y _ T im e _ S u b s c ri p t i o n _
In te r r o g a t io n
E r r o r

id l e

S e t  U E =
U n k n o w n  s u b s c r i b e r

S e t  U E =
A T S I N o t A l lo w e d

Y e s

Y e s

Y e s
N o

N o

N o

Figure 10.2: Process CAMEL_ATSI_HLR (sheet 1)

10.2.2 Any Time Modification
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**** First/Last Modified Section ****

4.5.2.1.6 Action of the MSC in procedure CAMEL_OCH_MSC_ANSWER

If the MSC received a destination address from the GMSC 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 too late.
NOTE 2:   If the MO call is not subject to Basic OR, then the destination address is generated by the MSC. If the MO

call is subject to Basic OR, the MSC will receive a destination address from the GMSC in the ISUP
answer or connect message.
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4.5.6.4 Process gsmSSF and procedures

...

/*  In vo ca tio n o f gsm SSF in  M O,
MT, V T or  CF cal l ca se . * /

Process gsmSSF 1(35)

/* Tim ers u sed in the  g sm SSF process:

Tssf:     Appli ca tion  time r in the  ss f.
Tcp :     T im er  for  ca ll pe rio d. 
     T his  tim er  me asu re s the d uratio n of a ca ll pe riod .
Tsw:     T im er for  tar iff sw itch. 
     A t the e xpiratio n of th is time r , a new ta riff  switch sh al l b e st arted .
Tw :     W a rn ing tim er . 
     A t the  e xpiratio n o f th is tim er , a warnin g ton e sh all b e pla yed to the  ca llin g pa rty .
DE LTA: time , m e asu re d in  the  gsm SSF, el apsed  b etwe en th e time  an
     Ap plyC hargingR ep ort o peratio n is send  to the g smSC F a nd a n
     Ap plyC harging op eration  is receiv ed  f rom  the gsm SC F .
Tccd:     C on tro l of call duratio n tim e r. 
     T his  tim e r supe rv i ses  if afte r send ing o f ACR  a n ew AC  is  re ceive d.

Ra ng es fo r the  de fau lt v alu es f or Tssf .
-  n on user  inte racti on Tssf tim er  v alu e: 1 se cond  to  20 secon ds
- u ser  inte rac tio n Tssf tim er va lu e:         1 m in ute  to 30 m inute s
*/

/* TASK d efin iti on :
Th e se nding o f an App lica ti on_ Beg in signa l op ens  a new  relation sh ip to the  gsm SC F.
Th e se nd ing  o f an  Applica tion _End  o r  Ab ort si gn al term in ate s the rela ti on ship  to  the gsm SC F .
*/

/* De c isio n bo x def initi on:

'arm ed  TD Ps for  this  CSI?'
It i s qu estione d wh ethe r or  n ot the  ong oin g call can  e ncou nter  fur ther  TD Ps wh ich are 
in dicate d in the  cu rrent  C SI.

'Cal l to be  rel eased ?'
It i s que stio ne d whe the r or  n ot the  ong oing  call w ill be  re leased  im ed ia te ly  after  gsm SSF 
ha s respo nd ed ; th at i s the  o ngo in g ca ll wi ll no t sen d any  s igna ls fu r th eron to the  gsm SSF. 
NO TE : In thi s ca se  t he gsmSSF  sha ll al so g o to id le.

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

Process gsmSSF 1(35)

/* Timers used in the gsmSSF process:

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.
Tccd:     Control of call duration timer. 
     This timer supervises if after sending of ACR a new AC is received.

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.
*/

 Figure 4.57a: Process gsmSSF (sheet 1)
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...

/*  In voca tio n o f gsm SSF in  M O,
MT, V T or CF cal l ca se . * /

Process gsmSSF 3(35)
/* S ig nals to/from  th e lef t a re to /f rom  the  M SC ;
s ign als  to /fro m the  rig ht are
to /fro m  the  g sm SCF .  */

W ai t_Fo r_
_R equ est

Int_D P_
_T erm in ating _
_Attem pt_
_Au th or ized

'D P_
_T erm in atin g_

_Attem pt_
_Au thor ized _

arme d?'

R e sul t=
p ass?

'Se t T ssf to  defa ul t
no n use r in tera ct ion
Tssf tim er i nterva l

an d re star t T ssf'

App licatio n_
Begin

'Se t C on tro l
Re latio nship'

C AP _Initia lDP

ACR  se nt:= false
AC p end ing :=false
Ou tstan din g re qu ests = 1
Ou stan ding  Ca ll Inf orm atio n R epo rt =  0

W a iting _fo r_
_Instru ctio ns

Int_ Co ntinu e

'a rm ed T DPs
f or th is C SI?'

W ai t_Fo r_
_R equ est

I dle

In t_ DP_ Ro ute_ Select_ Failure , 
Int_ DP_ T_Bu sy ,
Int_ DP_T _N o_ Answ er

C heck_C rite ria _
Un successfu l

Re sul t=
pass?

In t_ Co ntin ue

Idle

In t_D P_
_ Co lle cte d_
_ Info rm atio n

C h eck_ Criter ia _
C o lle cted _In fo

Int_T _Exception,
Int_O _ Excep tion

Id le

Int_ DP_ O_A ban don ,
Int_ DP_ T_Ab and on ,
Int_D P_O _D isco nne ct,
Int_ DP_ T_ Disco nne ct,
Int_D P_ O_A nsw er,
Int_D P_ T_An swe r,
Int_D P_ O_B usy ,
Int_D P_O _N o _Answer

Int_C o ntinu e

Id le

Int_D P_
_A nalysed_
Info rm atio n

C he ck_C rite ria_
_ Analysed_ Info

Re su lt=
pa ss?

'Se t Tssf to defa ul t
no n use r in terac tion
Tssf tim er i nterva l
an d re star t T ssf'

App lication_
Begin

'Se t Co ntro l
Re latio nship '

C AP_Initia lD P

W a iting _fo r_
_In stru ctions_

for  DS

N o

Yes

N o

Yes
N o

Yes Ye s

N o

N o

Y es
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/* Invocation of gsmSSF in MO,
MT, VT or CF call case. */

Process gsmSSF 3(35)
/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF.  */

Int_ DP_Route_Select_Failure, 
Int_DP_T_Busy,
Int_DP_T_No_Answer

Wait_For_
_Request

Int_DP_
_Terminating_
_Attempt_
_Authorized

Int_DP_
_Analysed_
Informaion

Int_DP_
_Collected_
_Information

Check_Criteria_
Anyalysed_Info

Check_Criteria_
Collected_Info

Check_Criteria_
Unsuccessful Check_Criteria

Result=
pass?

'Set Tssf to default
non user interaction
Tssf timer interval
and restart Tssf'

Result=
pass?

Int_Continue
Int_T_Exception,
Int_O_Exception,
Int_DP_T_Abandon,
Int_DP_O_Abandon

Idle

'Set Tssf to default
non user interaction
Tssf timer interval
and restart Tssf'

Application_
Begin

Application_
Begin

'Set Control
Relationship'

'Set Control
Relationship'CAP_InitialDP

CAP_InitialDP
ACR sent:=false
AC pending:=false
Outstanding requests = 1
Oustanding Call Information Report = 0

Waiting_for_
_Instructions_

for DS

Waiting_for_
_Instructions

CSI

O-CSI

Yes

No

No

Yes

D-CSI

Figure 4.57c: Process gsmSSF (sheet 3)
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/* Invocation  o f gsmS SF in MO ,
MT , VT  or CF  call case. */

Process gsmSSF 4(35)

/* Signa ls to /from the left are  to/ from the MSC;
signals to/ from the righ t are
to /from  the gsmSCF .  * /W ait ing_for_

_Instructions

C AP_Apply_
C harg ing CAP_R eset_T imer In terna l

T imer exp iry
Tssf

H andle_AC Abor t

Set  Tssf to
C AP_R eset_Timer

time in te rval and
resta rt Tssf

Set  Tssf to
CAP_R eset_T imer

time interva l and
resta rt Tssf

In t_Error

C omple te_a ll_
F C I_ reco rds

W aiting_F or_
_Instructions 'D efau lt ca ll

hand ling  = con tinue
c all? '

'N ot W aiting  for first r esponse a fter IDP 
or first reset T imer'

'armed T DPs
for th is CSI? '

W ait_For_
_R equest

Id le

Yes
No

Yes

N o

Yes

N o
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/* Invocation of gsmSSF in MO,
MT, VT or CF call case. */

Process gsmSSF 4(35)

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

_Instructions

CAP_Apply_
Charging CAP_Reset_Timer Internal Timer expiry

Tssf

Handle_AC Abort

Set Tssf to
CAP_Reset_Timer
time interval and

restart Tssf

Set Tssf to
CAP_Reset_Timer
time interval and

restart Tssf

Int_Error

Complete_all_
FCI_records

Waiting_For_
_Instructions

Idle

'Not Waiting for first response after IDP 
or first reset Timer'

Yes
No

Figure 4.57d: Process gsmSSF (sheet 4)
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/* Invocation of gsmS SF in MO ,
MT, VT or CF call case. */

Process gsmSSF 5(35)
/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from  the gsmSCF.  */W aiting_for_

_Instructions

CAP_Continue CAP_Continue_
W ithArgument CA P_Connec t

Stop Tssf Stop Tssf Stop Tssf

Leg 1 is available
Message was received due to

DP of Leg ID

Complete_
FCI_record

(leg2)

Complete_
FCI_record

(leg1)

Int_Continue Int_Connect Int_Continue

DP was due to
Call Forwarding

Handle_CIR_
leg(leg2)

Message was rec eived due to
DP of Leg ID

Handle_CIR_
leg(leg1)

Complete_
FCI_record

(leg2)

DP was due to
Call Forwarding

Current DP is
O_Disconnect or
T_Disc onnect?

Int_Continue
Destination
Num ber 
Modified?

Set Outstanding_
_Requests =
Outstanding_
_Requests - 1

Handle_CIR_
leg(leg1)

Applicat ion_
End

Outstanding_
_Requests > 0 ?

Set Outstanding_
_Requests =0

Complete_all_
FCI_records

Int_Continue
Any remaining
armed EDP  or

report pending?
Set Tssf to last

 used time interval
and restart Tssf

'Call to be 
released?'

Any remaining
armed EDP-Rs?

'Set Monitor 
Relationship'

W aiting_For_
_Instructions

'armed TDPs
for this CSI?'

Monitoring

W ait_For_
_Request

Idle

Yes

No

DP_O_No_answer of leg2
DP_T_No_answer of leg2
DP_O_Busy of leg2
DP_T_Busy of leg2
DP_Route_Selec t_Failure of leg2
DP_O_Disconnect of leg2
DP_T_Disconnect of leg2

DP_O_Disconnect of leg1
DP_T_Disconnect of leg1

ELSE

No

Yes
DP_O_No_answer of leg2
DP_T_No_ans wer of leg2
DP_O_Busy of leg2
DP_T_Busy of leg2
DP_Route_Select_Failure of leg2
DP_O_Disconnect of leg2
DP_T_Disconnec t of leg2

ELSE

NoYes

No

Yes

No

Yes

No

Yes

No

Yes
No

Yes
No

Yes

Yes

No
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/* Invocation of gsmSSF in MO,
MT, VT or CF call case. */

Process gsmSSF 5(35)
/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF.  */Waiting_for_

_Instructions

CAP_Continue

Stop Tssf

Message was received due to
DP of Leg ID

Complete_
FCI_record

(leg2)

DP was due to
Call Forwarding

Handle_CIR_
leg(leg1)

Int_Continue

Set Outstanding_
_Requests =0

Any remaining
armed EDP-Rs?

Any remaining
armed EDP or

report pending? Application_
End

Complete_all_
FCI_records

Idle

'Set Monitor 
Relationship'

Monitoring

Current DP is
O_Disconnect or
T_Disconnect?

Set Outstanding_
_Requests =
Outstanding_
_Requests - 1

Outstanding_
_Requests > 0 ?

Int_Continue
Set Tssf to last

 used time interval
and restart Tssf

Waiting_For_
_Instructions

Complete_
FCI_record

(leg1)

Handle_CIR_
leg(leg2)

CAP_Continue_
WithArgument

Stop Tssf

Int_Continue

CAP_Connect

Stop Tssf

Leg 1 is available

Int_Connect

Message was received due to
DP of Leg ID

Complete_
FCI_record

(leg2)

DP was due to
Call Forwarding

Destination
Number 
Modified?

Handle_CIR_
leg(leg1)

Int_Continue

DP_O_No_answer of leg2
DP_T_No_answer of leg2
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

No

No

No

Yes

Yes

Yes

No

Yes

Yes

DP_O_Disconnect of leg1
DP_T_Disconnect of leg1

ELSE

Yes

DP_O_No_answer of leg2
DP_T_No_answer of leg2
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

No

Yes

Yes

ELSE

No

Figure 4.57e: Process gsmSSF (sheet 5)
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...

/* Invocation  o f gsmS SF in MO ,
MT , VT  or CF  call case. */

Process gsmSSF 11(35)

/* Signa ls to/ from the righ t are
to/from the gsmSCF.   * /

Monitoring

C AP_Request_
R eport_BCSM_
Event

Arm ing  ru les
f llfilled?

 In  sta te  'Monitoring',  only
 requests to  d isarm D Ps or to
sent not ifica tions are a llow ed

Error: Unexpected
Da ta Va lue

Arm DP
and /or

d isarm DP

Any armed 
E DP  or report 

pending

Monitoring
C omplete_a ll_
F C I_ records

Application_End

'armed T DPs
for this CSI? '

W ait_For_
_R equest Id le

N o Yes

Yes

N o

Yes

N o
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/* Invocation of gsmSSF in MO,
MT, VT or CF call case. */

Process gsmSSF 11(35)

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

Monitoring

CAP_Request_
Report_BCSM_
Event

Arming rules
fllfilled?

 In state 'Monitoring', only
 requests to disarm DPs or to
sent notifications are allowed

Error: Unexpected
Data Value

Monitoring

Arm DP
and/or

disarm DP

Any armed 
EDP or report 

pending

Complete_all_
FCI_records

Application_End

Idle

No Yes

Yes

No

Figure 4.57k: Process gsmSSF (sheet 11)
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...

/* Invocation of gsmS SF in MO ,
MT , VT  or CF  call case. */

Process gsmSSF 13(3 5)
/* Signals to/from the left are  to/ from the MSC;
signals to/ from the righ t are
to/ from the gsmSCF. */

W aiting_for_End_O f_Temporary_
Connection_W FI,W aiting_for_End_
_Of_T emporary_Connection_MON

W aiting_for_End_
_Of_Temporary_
Connect ion_W FI

CA P_D isconnect_
ForwardConnection

Int_TC_Released
CAP_Apply_
Charging

CAP_Reset_
_Timer

T ssf exp ired Internal

Handle_AC
Set Tssf to

CAP_Reset_Timer
time interval and

restart Tssf

Abort

Handle_ACR Handle_ACR

Int_Disconnect_
Forward_ConnectionInt_Disconnect_

Forward_
Connect ion -

TC_Release_
PendingSet Tssf to last

used time interval
and restart  Tssf Ca llAct ive := 

FALSE
Int_TC_Released

W aiting_for_End_
_Of_Temporary_
Connection_MO N Int_Error

W aiting_For_
_Instructions

CAP_Disc onnec t_
ForwardConnection

Int_TC_Released
Comple te_all_

FC I_record

CallAct ive := 
FALSE

'Default call
handling = cont inue

c all? 'Handle_ACR Handle_ACR

'armed TDPs
for th is CSI? 'Int_D isconnect_

Forward_
Connection

W ait_For_
_Request

Idle

Stop Tss f

Monitoring

Yes

No

Yes

No
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/* Invocation of gsmSSF in MO,
MT, VT or CF call case. */

Process gsmSSF 13(35)
/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

Waiting_for_End_Of_Temporary_
Connection_WFI,Waiting_for_End_
_Of_Temporary_Connection_MON

CAP_Apply_
Charging

Handle_AC

-

CAP_Reset_
_Timer

Set Tssf to
CAP_Reset_Timer
time interval and

restart Tssf

Tssf expired Internal

Abort

Int_Disconnect_
Forward_Connection

TC_Release_
Pending

Int_TC_Released

Int_Error

Complete_all_
FCI_record

Idle

Waiting_for_End_
_Of_Temporary_
Connection_WFI

CAP_Disconnect_
ForwardConnection

Handle_ACR

CallActive := 
FALSE

Int_Disconnect_
Forward_
Connection

Set Tssf to last
used time interval
and restart Tssf 

Waiting_For_
_Instructions

Int_TC_Released

Handle_ACR

Waiting_for_End_
_Of_Temporary_
Connection_MON

CAP_Disconnect_
ForwardConnection

Handle_ACR

CallActive := 
FALSE

Int_Disconnect_
Forward_
Connection

Stop Tssf

Monitoring

Int_TC_Released

Handle_ACR

Figure 4.57m: Process gsmSSF (sheet 13)
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/* Invocation of gsmS SF in MO ,
MT, VT or CF call case. */

Process gsmSSF 14(35 )

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

W aiting_For_End_
_Of_Temporary_

_Connection_W FI

CAP_Continue

Stop Tssf

Message was received due to
DP of Leg ID

Complete_
FCI_record

(leg2)

Complete_
FCI_record

(leg1)

DP was due to
Call Forwarding

Handle_CIR_
leg(leg2)

Handle_CIR_
leg(leg1)

Current DP is
O_Disconnect or
T_Disc onnect?

Set Outstanding_
_Requests =
Outstanding_
_Requests - 1

Set Outstanding_
_Requests =0

Outstanding_
_Requests > 0 ?

Applicat ion_
End

Int_Continue
Set Tssf to las t

 used time interval
and restart Tssf

Any remaining
armed EDP  or

report pending?

Complete_all_
FCI_records

Any remaining
armed EDP-Rs?W aiting_For_End_

_Of_Temporary_
_Connection_W FI 'Call to be 

released?'
'Set Monitor 
Relationship'

'armed TDPs
for this CSI?'W aiting_For_End_

_Of_Temporary_
_Connec tion_MON

W ait_For_
_Request

Idle

DP_O_No_answer of leg2
DP_T_No_answer of leg2
DP_O_Busy of leg2
DP_T_Busy of leg2
DP_Route_Selec t_Failure of leg2
DP_O_Disconnect of leg2
DP_T_Disconnect of leg2

DP_O_Disconnect of leg1
DP_T_Disconnect of leg1

ELSE

No

Yes

Yes

No

No

Yes No

Yes
No

Yes

No

Yes

Yes

No
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/* Invocation of gsmSSF in MO,
MT, VT or CF call case. */

Process gsmSSF 14(35)

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

Waiting_For_End_
_Of_Temporary_

_Connection_WFI

CAP_Continue

Stop Tssf

Message was received due to
DP of Leg ID

Complete_
FCI_record

(leg2)

DP was due to
Call Forwarding

Handle_CIR_
leg(leg1)

Current DP is
O_Disconnect or
T_Disconnect?

Set Outstanding_
_Requests =
Outstanding_
_Requests - 1

Outstanding_
_Requests > 0 ?

Int_Continue

Any remaining
armed EDP-Rs?

Any remaining
armed EDP or

report pending?
Application_
End

Complete_all_
FCI_records

Idle

'Set Monitor 
Relationship'

Waiting_For_End_
_Of_Temporary_

_Connection_MON

Set Tssf to last
 used time interval

and restart Tssf

Waiting_For_End_
_Of_Temporary_

_Connection_WFI

Set Outstanding_
_Requests =0

Complete_
FCI_record

(leg1)

Handle_CIR_
leg(leg2)

DP_O_No_answer of leg2
DP_T_No_answer of leg2
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

Yes

No

No
No

Yes

Yes

Yes

No

Yes

DP_O_Disconnect of leg1
DP_T_Disconnect of leg1

ELSE

Figure 4.57n: Process gsmSSF (sheet 14)
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/* Invocation of gsmS SF in MO ,
MT, VT or CF call case. */

Process gsmSSF 15(35 )

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

W aiting_For_
End_Of_User_
Interaction_W FI

CAP_Continue

Stop Tssf

Message was received due to
DP of Leg ID

Complete_
FCI_record

(leg2)

Complete_
FCI_record

(leg1)

DP was due to
Call Forwarding

Handle_CIR_
leg(leg2)

Handle_CIR_
leg(leg1)

Current DP is
O_Disconnect or
T_Disc onnect?

Set Outstanding_
_Requests =
Outstanding_
_Requests - 1

Set Outstanding_
_Requests =0

Outstanding_
_Requests > 0 ?

Applicat ion_
End

Int_Continue
Set Tssf to last

 used time interval
and restart Tssf

Complete_all_
FCI_recordsAny remaining

armed EDP  or
report pending?Any remaining

armed EDP-Rs?W aiting_For_
End_Of_User_
Interaction_W FI

'Call to be 
released?'

'Set Monitor 
Relationship'

'armed TDPs
for this CSI?'

W aiting_For_
End_Of_User_

Interaction_M ON W ait_For_
_Request

Idle

DP_O_No_answer of leg2
DP_T_No_answer of leg2
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 DP_O_Disconnect of leg1

DP_T_Disconnect of leg1

ELSE

No

Yes

Yes

No

No

Yes
No

Yes
No

Yes
No

Yes

Yes

No
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/* Invocation of gsmSSF in MO,
MT, VT or CF call case. */

Process gsmSSF 15(35)

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

Waiting_For_
End_Of_User_
Interaction_WFI

CAP_Continue

Stop Tssf

Message was received due to
DP of Leg ID

Complete_
FCI_record

(leg2)

DP was due to
Call Forwarding

Handle_CIR_
leg(leg1)

Current DP is
O_Disconnect or
T_Disconnect?

Set Outstanding_
_Requests =
Outstanding_
_Requests - 1

Outstanding_
_Requests > 0 ?

Int_Continue

Any remaining
armed EDP-Rs?

Any remaining
armed EDP or

report pending?
Application_
End

Complete_all_
FCI_records

Idle

'Set Monitor 
Relationship'

Waiting_For_
End_Of_User_

Interaction_MON

Set Tssf to last
 used time interval

and restart Tssf

Waiting_For_
End_Of_User_
Interaction_WFI

Set Outstanding_
_Requests =0

Complete_
FCI_record

(leg1)

Handle_CIR_
leg(leg2)

DP_O_No_answer of leg2
DP_T_No_answer of leg2
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

Yes

No

No
No

Yes

Yes

Yes

No

Yes

DP_O_Disconnect of leg1
DP_T_Disconnect of leg1

ELSE

Figure 4.57o: Process gsmSSF (sheet 15)
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...

/* Invocation of gsmS SF in MO ,
MT, VT or CF call case. */

Process gsmSSF 20(35 )

/* Signals to/from the left are to/from
the process G eneric_SRF;
signals to/from the right are
to/from the gsmSCF unless  
otherwise stated. */

W aiting_for_End_
_Of_User_

_Interaction_W FI

CAP_Cancelled_
_error

CAP_Cancel_
_Failed_error From SRF

CAP_Prompt_&
_Collect_User_
_Information_
_Result

F rom SRF
CAP_
Specialised_
Resource_
Repor t

Relay the operation/
result /error to the 
gsmSCF

Internal
Timer expiry
Tssf

Abort
W aiting_for_End_

_Of_User_
_Interaction_W FI

Int_Disconnect_
Forward_Connection

SRF_Release_
Pending

Int_S RF_Released

Int_Error

Complete_all_
FCI_record

'Default call
handling = c ontinue

c all?'

'armed TDPs
for this CSI?'

W ait_For_
_Request

Idle

Yes

No

Yes

No
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/* Invocation of gsmSSF in MO,
MT, VT or CF call case. */

Process gsmSSF 20(35)

/* Signals to/from the left are to/from
the process Generic_SRF;
signals to/from the right are
to/from the gsmSCF unless 
otherwise stated. */

Waiting_for_End_
_Of_User_

_Interaction_WFI

CAP_Cancelled_
_error

Relay the operation/
result/error to the 
gsmSCF

Waiting_for_End_
_Of_User_

_Interaction_WFI

CAP_Cancel_
_Failed_error

CAP_Prompt_&
_Collect_User_
_Information_
_Result

From SRF
CAP_
Specialised_
Resource_
Report

From SRF

Timer expiry
Tssf

Abort

Int_Disconnect_
Forward_Connection

SRF_Release_
Pending

Int_SRF_Released

Int_Error

Complete_all_
FCI_record

Idle

Internal

Figure 4.57t: Process gsmSSF (sheet 20)
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/* Invocation  o f gsmS SF in MO ,
MT , VT  or CF  call case. */

Process gsmSSF 21(35)

/* Signals to /from the le ft a re to/f rom
the process G eneric_SRF;
signals to/ from the  righ t are
to /from the gsmSCF  unless 
o therw ise stated. */

W aiting_for_End_
_Of_U ser_

_In te raction_M ON

C AP_C ance lled_
_error

CAP_C ancel_
_Fa iled_error From SRF

C AP_
Specialised_
R esource_
R eport

T imer exp iry
Tssf

R elay the operation /
result /error to  the  
gsmSC F

Abort

W aiting_for_End_
_Of_User_

_In te raction_M ON

Int_D isconnect_
F orw ard_Connection

SR F_R elease_
Pending

Int_S RF _Released

Int_Error

C omp le te_all_
FC I_reco rd

'D efau lt ca ll
hand ling  = con tinue

c all? '

'a rmed TD Ps
for th is CSI? '

W ait_For_
_R equest

Idle

Yes

N o

Yes

N o
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/* Invocation of gsmSSF in MO,
MT, VT or CF call case. */

Process gsmSSF 21(35)

/* Signals to/from the left are to/from
the process Generic_SRF;
signals to/from the right are
to/from the gsmSCF unless 
otherwise stated. */

Waiting_for_End_
_Of_User_

_Interaction_MON

CAP_Cancelled_
_error

Relay the operation/
result/error to the 
gsmSCF

Waiting_for_End_
_Of_User_

_Interaction_MON

CAP_Cancel_
_Failed_error

CAP_
Specialised_
Resource_
Report

From SRF Timer expiry
Tssf

Abort

Int_Disconnect_
Forward_Connection

SRF_Release_
Pending

Int_SRF_Released

Int_Error

Complete_all_
FCI_record

Idle

Figure 4.57u: Process gsmSSF (sheet 21)
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/* Invocation  o f gsmS SF in MO ,
MT , VT  or CF  call case. */

Process gsmSSF 22(35)

/* Signa ls to /from the left  are  to /from the MSC;
signa ls to/ from the righ t are
to /from  the gsmSCF .  */Monitoring

In t_D P_O_Answer In t_DP_T_Answer

C AP_C ance l_(All)

H andle_O _
Answer

H andle_T_
Answer

Disarm all
ED Ps

D P a rmed for  leg ID
and crite ria met?

C ancel all
reports

Perform implicit 
disa rm ing  of D Ps.

DP  armed
as ED P-R?

C AP_Event_
_R eport_BCSM
(Not ify & C ontinue)

F or DP O/T  D isconnec t the  DP
is on ly disarmed  for the leg
for w hich the even t was
rece ived .

C AP_Event_
_R eport_BCSM
(In terrupted )

D isarm th is DP.
Perform implicit  

d isarm ing o f DPs.
D isarm th is DP.
Perform implicit 

d isa rm ing of  DPs.
Any remain ing armed
ED Ps or
outstand ing report? Set  Outstand ing_

_Requests = 1

Applicat ion_
End

In t_C ont inue
Set  T ssf to de fau lt

non user interact ion
T ssf t imer value and

resta rt T ssf C omp le te_all_
FC I_record Monitoring

W aiting_For_
_Instructions

In t_Continue

'a rmed TD Ps
for th is CSI?'

W ait_For_
_Request

Id le

No

Yes

No

Yes

N o

Yes

Yes

N o
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/* Invocation of gsmSSF in MO,
MT, VT or CF call case. */

Process gsmSSF 22(35)

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

Int_DP_O_Answer

Handle_O_
Answer

DP armed for legID
and criteria met?

Perform implicit 
disarming of DPs.

Any remaining armed
EDPs or
outstanding report?

Application_
End

Complete_all_
FCI_record

Int_Continue

Idle

Int_Continue

Monitoring

DP armed
as EDP-R?

CAP_Event_
_Report_BCSM
(Notify & Continue)

Disarm this DP.
Perform implicit 

disarming of DPs.

For DP O/T Disconnect the DP
is only disarmed for the leg
for which the event was
received.

CAP_Event_
_Report_BCSM
(Interrupted)

Disarm this DP.
Perform implicit 

disarming of DPs.

Set Outstanding_
_Requests = 1

Set Tssf to default
non user interaction
Tssf timer value and

restart Tssf 

Waiting_For_
_Instructions

Int_DP_T_Answer

Handle_T_
Answer

CAP_Cancel_(All)

Disarm all
EDPs

Cancel all
reports

No

No

Yes

Yes

No

Yes

Figure 4.57v: Process gsmSSF (sheet 22)
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...

/* In voca tio n  o f g sm S S F in M O ,
MT , VT  or CF  call  ca se . * /

Process gsm S SF 24(35)

/* S ig n als to/ fro m the  le ft a re
to/ fro m  the  M S C ;
sig n als to/ from  the  rig h t a re
to / fro m  the  g sm S CF.  */

W aitin g_ fo r_ End _
_O f_U ser_

_In te ractio n _M ON

In t_ DP_ O _ A nswe r,
In t_ D P_ T_ Answ er

C AP_C an ce l_ (A ll)

AC  p en d in g

Disarm  all
ED Ps

Start Tcp

C an cel all
rep orts

T w >0

Fo r D P O /T  Disco n n ect th e D P
is on ly d isarm e d fo r t he  le g
for wh ich  th e  eve n t w as
re ceived .

S ta rt  Tw

S to re d  
e  p aram ete rs?

Th is p ro vo q ue s the  M SC
to  se n d e  p aram ete rs to
th e ca llin g  p arty  /cal led  p a rt y

S en d
e  p aram e te rs

D P  a rm e d  for  leg ID
a nd  crite ria m et?

Perfo rm  im p lic it 
disar ming  o f D Ps.

S to p  Tssf
C AP_ Even t_
_ R ep o rt_ BCS M
(N ot ify  &  C on tin u e)

DP  arm ed
as ED P-R?

F or D P  O /T  D isco n nec t th e  DP
is o n ly disa rm ed  fo r th e leg
fo r w hich th e e ven t  wa s
rece ive d .

Ap p licat ion _
En d

D isarm  this DP .
Pe rfo rm im plic it  

d isarm in g  o f D P s.

C AP_ Even t_
_ R ep ort_BC S M
(In terru pte d )

C om p le te_ all_
FC I_re cord

D isarm  th is  DP .
Perfo rm  im p lic it 

d isa rm in g  of  D P s.

In t_ Co n tin u e S top  Tssf
Set  Ou tstan d in g _

_ Re q ue sts =  1

'a rm e d  TD Ps
fo r th is  C S I?'

Int_ C on t inu e
An y re m ain ing  a rm e d
ED Ps o r
o u tsta nd in g  rep o rt?

Set  T ssf t o de fau lt
u ser inte ract io n

T ssf t im er valu e  an d
re sta rt T ssf 

W a it_ Fo r_
_ Re q ue st Id le

W aitin g_ fo r_ End _
_O f_U ser_

_In te ractio n _M ON

W a itin g _fo r_ En d_
_ O f_ U se r_

_ Inte ract ion _ W FI

Tru e

False

Yes

No

Yes

No

N o

Ye sNo

Ye s

N o

Yes

Yes

N o
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/* Invocation of gsmSSF in MO,
MT, VT or CF call case. */

Process gsmSSF 24(35)

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

Waiting_for_End_
_Of_User_

_Interaction_MON

Int_DP_O_Answer,
Int_DP_T_Answer

AC pending

Start Tcp

Tw>0

Start  Tw

Stored 
e parameters?

Send
e parameters

This provoques the MSC
to send e parameters to
the calling party /called party

DP armed for legID
and criteria met?

Perform implicit 
disarming of DPs.

Stop Tssf

Application_
End

Complete_all_
FCI_record

Int_Continue

Idle

Stop Tssf

Int_Continue

Waiting_for_End_
_Of_User_

_Interaction_MON

Any remaining armed
EDPs or
outstanding report?

DP armed
as EDP-R?

CAP_Event_
_Report_BCSM
(Notify & Continue)

Disarm this DP.
Perform implicit 

disarming of DPs.

For DP O/T Disconnect the DP
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Figure 4.57x: Process gsmSSF (sheet 24)
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...

/* In voca tio n  o f g sm S S F in M O ,
MT , VT  or CF  call  ca se . * /

Process gsm S SF 26(35)

/* S ig n als  to/f ro m the  le ft a re
 to/ fro m  the  M SC ;
sig n als to/ from  the  rig h t are
to / fro m  th e  g sm S CF. */
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for wh ich  th e  even t w as
re ceived .

S ta rt  Tw

S to re d  
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/* Invocation of gsmSSF in MO,
MT, VT or CF call case. */

Process gsmSSF 26(35)

/* Signals to/from the left are
 to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */
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Figure 4.57z: Process gsmSSF (sheet 26)
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