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Other 
comments:
SDL figure numbering shall be updated.

Detailed overview of proposed changes.

Sect. 6.1.1
Figure has been modified: ‘IPLMN’ has been removed (not relevant for GPRS) etc.

6.3.1.6, 6.3.1.7, 6.3.1.8
Reference to clause 11 (ATSI, ATM, NCSD)

6.4.2
(figure and table) The DP shall be called ‘Detach’; this name is used throughout the spec.

6.4.3
Capital letter used in figure and table.

6.4.4.1
Explanatory line added (first reporting of PDP Id)

6.4.5.2
Explanatory text added: handling of Session and PDP Contexts in old SGSN at hand-over.

6.4.6
Disarming rule table split in two: one for scenarion #1, one for scenario #2.
A single table does not properly indicate what the rules are for the two scenario’s.
Also, table two indicates which events may be armed through the PDP Context dialogue.

6.5.2
Consistent Procedure naming is proposed. The procedure names shall correspond with the events that trigger these procedures. These procedure names shall also be used in 23.060.

Procedure CAMEL_GPRS_Context_Acknowledge is not needed. PDP Context disconnection due to inter-SGSN hand-over is reported with DP PDP_Context_Disconnection.

SDL Figure
Change

Fig 6.8a
Left branche: the source of the Int_Error signal shall be specified.

Box ‘Set Detach’ is not needed. This parameter is not used by the calling procedure in 23.060.

Left branche: when the invovation of gprsSSF fails, the ‘GPRS Default Handling’ parameter shall be used to determine whether to continue or to release.

Fig. 6.8b
The box ‘Set Detach’ is not needed and shall be removed

Fig 6.9
When Detach is armed as EDP-R (6.16p), then gsmSCF may send CAP_Continue (6.16c); gprsSSF then sends Int_Continue_GPRS to the SGSN.

Fig 6.10a
Left branche: the source of the Int_Error signal shall be specified.

Signal ‘int_DP_Change_of_Position’ shall carry Session or PDP indication.

Box ‘Set Detach’ is not needed. This parameter is not used by the calling procedure in 23.060.

Left branche: when the invovation of gprsSSF fails, the ‘GPRS Default Handling’ parameter shall be used to determine whether to continue or to release.

Fig 6.10b
DP Change of Position may be armed as EDP-R after hand-over. Therefore, Int_Release_PDP_Context (PDP Id) may be received from gprsSSF.

If Change_of_Position is not armed or armed as EDP-N, then gprsSSF returns ‘Int_Continue’ (6.16m).

Box ‘Set Detach’ is not needed. This parameter is not used by the calling procedure in 23.060.

If Int_Error is received as a result of Change_of_Position_Session, then the Result shall be ‘Release_Session’.
If Int_Error is received as a result of Change_of_Position_Context, then the Result shall be ‘Release_Context’.

Fig 6.11
Figure not needed. At hand-over, Session release in old SGSN or PDP Context Disconnection in old SGSN is reported as EDP (‘Detach’, ‘PDP Context Disconnection’).

Fig 6.12a
Left branche: the source of the Int_Error signal shall be specified.

Signal ‘int_DP_PDP_Context_Establishment’ shall carry a PDP Id.

Box ‘Set Detach’ is not needed. This parameter is not used by the calling procedure in 23.060. Result of left branche should be ‘Release_Context’.

Left branche: when the invovation of gprsSSF fails, the ‘GPRS Default Handling’ parameter shall be used to determine whether to continue or to release.

Fig 6.12b
Box ‘Set Detach’ is not needed. This parameter is not used by the calling procedure in 23.060.

If PDP Context Establishment is not armed or armed as EDP-N, then gprsSSF returns ‘Int_Continue’ (6.16).

Fig 6.13a
Left branche: the source of the Int_Error signal shall be specified.

Signal ‘int_DP_PDP_Context_Establishment_Acknowledgement’ shall carry a PDP Id.

Box ‘Set Detach’ is not needed. This parameter is not used by the calling procedure in 23.060. Result of left branche should be ‘Release_Context’.

Left branche: when the invovation of gprsSSF fails, the ‘GPRS Default Handling’ parameter shall be used to determine whether to continue or to release.

Fig 6.13b
Box ‘Set Detach’ is not needed. This parameter is not used by the calling procedure in 23.060.

If PDP Context Establishment Acknowledgement is not armed or armed as EDP-N, then gprsSSF returns ‘Int_Continue’ (6.16).

Fig 6.14
Signal ‘Int_QoS_Change’ shall carry a PDP Id.

Fig 6.15
Signal ‘Int_DP_PDP_Context_Disconnection’ shall carry a PDP Id.
When PDP Context disconnection is armed as EDP-R, then gsmSCF may send CAP_Continue; gprsSSF then sends Int_Continue_GPRS to the SGSN.

Sect. 6.5.3.1
SCI-GPRS may be destined for a Session or for a PDP Context. The term ‘Answer’ is not applicable.

When SCI-GPRS is received for the Session, then that Session is always ‘active’.

When SCI-GPRS is received for a PDP Context, then that PDP Context is ‘active’ only after acknwoledgement.

The section has been split up in two parts, one for SCI_GPRS for PDP Context and one for SCI_GPRS for the Session.

It shall be possible for the gsmSCF to send SendChargingInformationGPRS to the gprsSSF áfter PDP Context activation, whereby the SCI-GPRS operation contains two sets of e-parameters (bullet 4 and 5 of section 6.5.3.1.1).

Explanatory text added.

Fig 6.16
A more descriptive text in top left corner is proposed.

Fig 6.16a
Tssf description added; Tsw shall carry a qualifier: Session or PDP Id; Volume counting for the session is removed (agreed by SA1 and CN2).

Fig 6.16b
Correction to Tssf description

Open GPRS Dialogue added (When gprsSSF goes to Idle, there is also a box ‘Terminate GPRS Dialogue’); setting the GPRS Reference number ia part of ‘Open GPRS Dialogue’

SessionActive or ContextActive shall be set TRUE (it is set FALSE upon Detach or Disconnection)

6.16c
Handle_AC_GPRS shall carry Session / PDP indicator.

Move Set Tssf… in second branche up (SDL consistemcy)

For Cancel_GPRS, only cancel EDPs and reports for Session or indicated PDP Context.

Stop Tssf after Connect_GPRS is not needed; it is done already later in the SDL.

Signals Int_Connect_GPRS and Int_Continue_GPRS shall carry a Session or PDP indicator.

‘Relationship’ is specific for Session or PDP Context. To determine if the gprsSSF shall transit to Monitoring or Idle, it shall be checked if ‘any’ report or EDP is outstanding. To determine the new Monitor Relationship, only the EDP’s and reports for the Session or PDP Context in question shall be checked.
Therefore, remove this box.

Before going to Idle, close all CDR’s.

Fig 6.16d
The boxes ‘Handle_FCI_GPRS’, ‘perform arming of events’ and ‘handle_SCI_GPRS’ shall carry Session or PDP indication.

RequestReportGPRSEvent may also result in disarming of events.

Correction to Tssf

Fig 6.16e
on Session release, all outstanding reports shall be sent up; all PDP shall be set to false

setting instruction counter to 0 before going to Idle is not needed

signal ‘Int_Release_Context’ shall carry a PDP Id.

PDP Context CDR shall be closed when the Context is released

Before going to Idle, close all CDR’s.

Before going to Idle, check for EDP’s and reports

When remaining in state WFI, restart Tssf

Fig 6.16f
signal Int_Change_of_Position_Complete does not exist; PDP_Context_Disconnection is used instead

Int_Continue shall carry a PDP Id; same for Entity_Released_GPRS

Tssf shall be reset after sending Entity_Released_GPRS

For the disconnected PDP, the CDR shall be closed

Fig 6.16g
Starting Delta timers is done in Handle_ACR_GPRS

Tssf shall be set. Reason is that an operation is sent to the SCP in state WFI (ACR-GPRS); after sending an operation in state WFI, Tssf shall be set.

The expired timer shall be passed on to Handle_ACR_GPRS as input parameter.

Volume counting for the session is removed (agreed by SA1 and CN2).

Fig 6.16h
Int_Error is not sent to some internal process; it is sent to the SGSN
All procedures in state WFI shall receive an Int_Error signal (the instruction counter is used hereto)

The gprsSSF shall send signal ‘TC_Abort’ tho the GPRS dialogue handler, instead of signal ‘Abort’. TC_Abort is the TCAP message that shall be sent to the gsmSCF.
(analogous to sending ‘TC_End’ to the GPRS dialogue handler. TC_End is the TCAP message that shall be sent to the gsmSCF)

The ‘Default GPRS Handling’ parameter shall be to used to determine whether to continue or to release.
(the Int_Error signal to the active procedures has the same effect)

Fig 6.16i
Procedure calls need to carry a Session or PDP indicator.

Second branche from left. After disarming EDP’s and reports for the Session or a PDP Context, check for outstanding EDP’s and reports before going to Idle.
Before going to Idle, close all CDR’s.

Third branche from left, SDL layout consistency.

Fig 6.16j
Procedure calls need to carry a Session or PDP indicator.

Before going to Idle, close all CDR’s.

When the Session is released, all reports shall be sent; all PDP shall be marked as inactive

Int_Release_Context shall carry a PDP Id

When a PDP Context is force released, the CDR for that PDP Context shall be closed.

check for outstanding EDP’s and reports before going to Idle

Fig 6.16k
Operation name corrected

disarming events may be for Session or PDP Context

When the last EDP-R for a PDP Context has been cancelled, the CDR for that PDP Context shall be closed.

Remove box ‘Set Monitror Relationship’. See 6.16c.

Before going to Idle, close all CDR’s.

Fig 6.16l
signal Int_Change_of_Position_Complete does not exist; PDP_Context_Disconnection is used instead

In the case of EDP-N and not armed, the CDR for the PDP Context shall be closed.

Int_Continue, EntityReleasedGPRS shall carry a PDP Id

Middle branche, Stop Tssf is not needed; gprsSSF is in monitoring and stays in monitoring or goes to Idle.

Before going to Idle, close all CDR’s.

Rightmost branche, Tssf correction

Rightmost branche, Instruction counter can be set to 1.

Fig 6.16m
An event is detected, so Implicit Disarming shall be performed

When the event is not armed, then gprsSSF shall send Int_Continue to the SGSN; otherwise the SGSN will hang.

Before going to Idle, close all CDR’s.

Rightmost branche, Tssf correction

check for outstanding EDP’s and reports before going to Idle

Procedure Handle_PDP_Acknowledgement is called (this is a new procedure)

New figure
Same input signals as figure 6.16m, but now for state WFI

Fig 6.16n
Starting Delta timers is done in Handle_ACR_GPRS

Before going to Idle, close all CDR’s.

The expired timer shall be passed on to Handle_ACR_GPRS as input parameter

Volume counting for the session is removed (agreed by SA1 and CN2).

Fig 6.16o
internal signal shall carry a PDP Id

if a report is pending for the PDP Context, then Handle_ACR shall be called and the TCAP dialogue shall be closed (TC_End).

New figure
Same as figure 6.16o, but in state WFI

Tssf shall be restarted if an operation has been sent to the gsmSCF

Fig 6.16p
signal Int_Change_of_Position_Session does not exist; Detach is used instead.

If event is not armed or armed as EDP-N, then first stop Tssf.

Set all PDP Context Active indicators to False; they are used in ACR-GPRS (PDP Id)

The user is detached, so send up all outstanding reports.

If event is not armed or armed as EDP-N, then close all CDR’s.

Rightmost branche, Tssf correction.

Fig 6.16q
figure split up in two parts: one for Tsw (Session) and one for Tsw (PDP).

Fig 6.17a
When more TCAP components (operations) are sent in a single TCAP messages or operations are buffered, then the TCAP dialogue shall not be closed.

The dialogue handler may receive ‘TC_Abort’ from process GPRS_SSF.

Textual correction.

Fig 6.18a
Textual corrections in check-diamonds.

Volume counting for the session is removed (agreed by SA1 and CN2).

Tsp shall be started in right branche

Fig 6.18b
Textual corrections in check-diamond

When the SCP sends AC-GPRS, containing a Context volume counter, then a Tariff switch may also be provided. (Tsw handling added in left branche).

When AC-GPRS for PDP Context is received before a PDP Context is acknowledged, then the timing/counting shall only start when the PDP Context is acknowledged. The report is set to pending.

Fig 6.19a
Textual corrections in check-diamond

Volume counting for the session is removed (agreed by SA1 and CN2).

The SDL shall indicate clearly which e-parameters shall be checked and discarded.

Fig 6.19b
Textual corrections in check-diamond

The SDL shall indicate clearly which e-parameters shall be checked and discarded.

Fig 6.20
This figure has been added. It follows the description in section 6.5.3.1 in the present CR.

Fig. 6.22
New figure.

When a PDP Context is acknowledged or when a PDP Context is handed over to a new SGSN (scenario #1), then the PDP Context shall be marked as Active.

When a PDP Context is acknowledged, pending e-parameters for that PDP Context shall be sent to the SGSN.

If a timer or counter is pending for that PDP Context, that timer or counter shall be started.

****    FIRST CHANGE ****

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 session requiring CAMEL support. The architecture is applicable to the third phase of CAMEL.
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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.

SGSN: When processing GPRS Attach requests 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.).

6.1.2.2
gprsSSF - gsmSCF interface

This interface is used by the gsmSCF to control a GPRS session or individual PDP Context in a certain gprsSSF. Relationships between the gprsSSF and the gsmSCF (GPRS dialogues) 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 Handling

The Default GPRS Handling indicates whether the GPRS session or PDP context shall be released or continued as requested in case of error in the gprsSSF to gsmSCF 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.
See clause 11 for the handling of this flag.
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.
See clause 11 for the handling of this flag.
6.3.1.8
gsmSCF address list for CSI

The gsmSCF address list contains a list of gsmSCF addresses to which Notification on Change of Subscriber Data is to be sent. This list is common to all CSI.
See clause 11 for the handling of this list.
6.4
Description of CAMEL State Models

GPRS can support multiple PDP contexts simultaneously for an attached subscriber, requiring the behaviour of a GPRS session to be modelled by two state models, one for the attach/detach procedures (GPRS Attach/Detach State Model) and the other for modelling individual PDP Contexts (GPRS PDP Context State Model).

6.4.1
General Handling

The GPRS State Model is used to describe the actions in an SGSN during processing of a GPRS session or PDP Contexts.

The GPRS State Model identifies the points in basic GPRS processing when Operator Specific Service (OSS) logic instances (accessed through the gsmSCF) are permitted to interact with basic GPRS control capabilities.

Figure shows the components that have been identified to describe a GPRS State Model.




Figure 6.2: GPRS State Model Components

6.4.2
GPRS Attach/Detach State Model
The GPRS Attach/Detach State Model is used to model the behaviour of the GPRS attach/detach procedures.

When encountering a DP the Attach/Detach State Model processing is suspended at the DP and the SGSN indicates this to the gprsSSF which determines what action, if any, shall be taken in case the DP is armed.
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Figure 6.3: GPRS Attach/Detach State Model
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
Routeing Area Update is accepted.

DP Detach
EDP-N, EDP-R
A detach request is received either from the MS, the SGSN or a ‘Cancel Location’ received from HLR or Inter SGSN Routeing update occured in the old SGSN.

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 model (PIAs)
This subclause describes the model for the attach and detach a GPRS session in the SGSN. For each PIA a description can be found of the entry events, actions and exit events.

6.4.2.1.1
Detached

Entry events:

-
Detach (user or network initiated) and clearing of a previous GPRS session.

-
Processing of exceptional conditions, 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 Detach).

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

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

6.4.3
GPRS PDP Context State Model
The GPRS PDP Context State Model is used to model the behaviour for the GPRS PDP Context procedures. There is one PDP Context State Model per GPRS PDP context.

When encountering a DP the PDP Context State Model processing is suspended at the DP and the SGSN indicates this to the gprsSSF which determines what action, if any, shall be taken in case the DP is armed.
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Figure 6.4: GPRS PDP Context State Model
Table 2: Description of GPRS PDP Context DPs in the SGSN

CAMEL Detection Point
DP Type
Description

DP PDP Context Establishment
TDP-R1), EDP-R
Activate PDP Context request is received from the MS.

DP PDP Context Establishment Acknowledgement
TDP-R2), 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-R3), EDP-N, EDP-R
Routeing Area Update is accepted.

NOTE 1:
The PDP Context Establishment shall be reported as TDP-R (provided that this DP is statically armed in GPRS-CSI) if there is no relationship with the gsmSCF. If there is a relationship with the gsmSCF it shall be reported as EDP-R or EDP-N if armed so.
NOTE 2:
The PDP Context Establishment Acknowledgment shall be reported as TDP-R (provided that this DP is statically armed in GPRS-CSI) if there is no relationship with gsmSCF. If there is a relationship with the gsmSCF, it shall be reported as EDP-R or EDP-N if armed so.

NOTE 3:
Change of Position context is reported as TDP-R in the case of Inter-SGSN Routeing Area Update (provided that this DP is statically armed in GPRS-CSI) if there is no relationship with the gsmSCF.
Change of Position context is reported as EDP-N or EDP-R in the case of Inter-SGSN Routeing Area Update (provided that this DP is armed as generic EDP) if there is a relationship with the gsmSCF.
Change of Position context is reported as EDP-N in the case of Intra-SGSN Routeing Area Update (provided that this DP is dynamically armed by the Service Logic).

6.4.3.1
Description of the PDP Context model (PIAs)

This subclause describes the model for PDP Context State Model in the SGSN. For each PIA a description can be found of the entry events, actions and exit events.

6.4.3.1.1
Idle

Entry events:

-
Deactivation (user or network initiated) and clearing of a previous PDP Context.

-
Processing of exceptional conditions.

Actions:

-
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.

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).

-
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 PDP context established in case of inter SGSN Routeing Area update accepted in new SGSN (PIA PDP context established).

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

6.4.4
GPRS CAMEL Scenarios

Two different scenarios are applicable for CAMEL control of GPRS.

Scenario 1: 
Scenario 1 allows CAMEL control of the GPRS session and of multiple PDP contexts related to this session within a single GPRS dialogue. 

Scenario 2: 
Scenario 2 allows CAMEL control of single PDP contexts. Multiple PDP contexts are controlled in this scenario via multiple GPRS dialogues.

Scenario 1 and scenario 2 are mutually exclusive, i.e. it is not possible to use both for one GPRS session at the same time in one SGSN. A GPRS session is involved in GPRS CAMEL at one moment in time either by using scenario 1 or by using possible multiple instances of scenario 2. GPRS sessions in different SGSNs are independent from a CAMEL perspective.

6.4.4.1
GPRS CAMEL Scenario 1

Scenario 1 allows CAMEL control of the GPRS session and of multiple PDP contexts related to this session within a single GPRS dialogue (Session dialogue).
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Figure 6.5: GPRS CAMEL Scenario 1

A GPRS dialogue in scenario 1 always consists of one GPRS Attach/Detach State Model and optionally of additional multiple GPRS PDP Context State Models related to the Attach/Detach State Model for the GPRS session. There is at most one GPRS Attach/Detach State Model per non idle GPRS session in one SGSN and at most one PDP Context State Model per active GPRS PDP context in one SGSN. The various PDP Context State Models are treated independently of each other.

The GPRS dialogue and the relationship between the GPRS Attach/Detach State Model and the gsmSCF are always initiated using the TDPs of  the GPRS Attach/Detach State Model. 

The gsmSCf requests further control or monitoring of individual GPRS PDP contexts using the Request Report GPRS Event information flow. To be informed about new individual PDP contexts the gsmSCF arms the DP 'PDP Context Establishment' or the DP 'PDP Context Establishment Acknowledgement' generically, i.e. without a PDP ID, as an EDP. To be informed about the handed over PDP contexts the gsmSCF arms the DP 'Change of position context' generically as an EDP‑N or EDP‑R.
Each GPRS PDP context is identified by a PDP ID. The PDP ID is assigned by the SGSN during PDP context establishment. The PDP ID is unique within one GPRS dialogue. The Request Report GPRS Event information flows to control new or handed over PDP contexts do not include a PDP ID. There is no 'PDP ID' related to the GPRS Attach/Detach State Model.
The PDP Id is reported to the gsmSCF in the first event notification for that PDP Context.
6.4.4.2
GPRS CAMEL Scenario 2

Scenario 2 allows CAMEL control of single PDP contexts. Multiple PDP contexts are controlled in this scenario via multiple GPRS dialogues (PDP Context dialogues).
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Figure 6.6: GPRS CAMEL Scenario 2

A GPRS dialogue in scenario 2 consists of a single GPRS PDP Context State Model. There is no GPRS Attach/Detach State Model involved in this scenario. There is at most one PDP Context State Model per active GPRS PDP context in one SGSN.

There might be multiple GPRS dialogues in scenarios 2 for one GPRS session, each of the dialogues controlling a single GPRS PDP context. The various GPRS dialogues are independent of each other.

The GPRS dialogue and the relationship between the GPRS PDP Context State Model and the gsmSCF are always initiated using the TDPs for the GPRS PDP Context State Model. 

Control of further individual GPRS PDP contexts in the same GPRS dialogue as in scenario 1 is not possible. There are no PDP IDs in this scenario.

6.4.5
SGSN Routeing Area Update

6.4.5.1
Intra-SGSN Routeing Area Update

Intra-SGSN Routeing Area Update will be detected via the DP 'Change of position GPRS session' for the session using the GPRS Attach/Detach State Model and via the DPs 'Change of position context' for the individual PDP contexts using the GPRS PDP Context State Models.

It will be reported via an EDP-N if the necessary EDP-N is armed.

6.4.5.2
Inter-SGSN Routeing Area Update

Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected via the DP 'Change of position GPRS session' for the session using the GPRS Attach/Detach State Model and via the DPs 'Change of position context' using the GPRS PDP Context State Models for the individual PDP contexts which have been handed over.

Scenario 1:
Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected in the new SGSN via the DP 'Change of position GPRS session' for the session using the GPRS Attach/Detach State Model and in the new SGSN via the DPs 'Change of position context' using the GPRS PDP Context State Models for the individual PDP contexts which have been handed over.

In this scenario the DP 'Change of position GPRS session' is armed as a TDP-R. If the Routeing Area Update is accepted the gprsSSF reports this TDP-R to the gsmSCF using the Initial DP GPRS information flow. To be informed about new PDP contexts the gsmSCF arms the DP 'PDP Context Establishment' or the DP 'PDP Context Establishment Acknowledgement' generically as EDP‑R or EDP‑N. The DPs 'Change of position context' for the PDP contexts which have been handed over will be reported with all necessary information to the gsmSCF when the gprsSSF is continued, i.e. it is not longer waiting for instructions. Contexts which are not continued in the new SGSN are not reported. The EDPs for new PDP contexts are reported as usual.
The Detach in the old SGSN is reported to the gsmSCF, provided this event is armed. All outstanding reports in the old SGSN are sent to the gsmSCF and all open CDR’s are closed.
Scenario 2:

Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected in the new SGSN via the DPs 'Change of position context' using the GPRS PDP Context State Models for the individual PDP contexts which have been handed over.

In this scenario the DP 'Change of position context' is armed as TDP-R. If the the Routeing Area Update is accepted the gprsSSF reports these TDP-Rs PDP contexts which have been handed over to the gsmSCF using the Initial DP GPRS information flows in mutltiple GPRS dialogues.
The PDP Context Disconnection in the old SGSN is reported to the gsmSCF, provided this event is armed. All outstanding reports in the old SGSN are sent to the gsmSCF and the open CDR is closed.
6.4.6
Rules for Implicit Disarming of Detection Points
The following two tables gives the rules for implicit disarming of event detection points.

Implicit EDP disarming rules are specified for the Attach/Detach State Model and PDP Context State Model. The tables specify which EDP's shall be disarmed (i.e. MonitorMode set to Transparent) if/when each EDP is encountered, irrespective of the EDP's MonitorMode (Transparent, NotifyAndContinue, or Request).

EDPs which are armed generically for GPRS PDP Context State Models shall only be implicitly disarmed at the end of the GPRS dialogue. Explicit disarming is possible.
When EDP’s are armed with MonitorMode ‘Request’ (EDP-R’s) are encountered, any implicit EDP disarming shall take place before reporting the EDP and transiting the gprsSSF to the WFI state (if not already suspended in the WFI state).

The table entry 'X' 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 disarming rules for Scenario 1 (the rules apply for non-generically armed DP’s)
Encountered DP
Implicit disarmed DPs



DP Change of Position GPRS Session
DP Change of Position Context
DP Detach
DP PDP Context Establishment
DP PDP Context Establishment Acknowledgement
DP PDP Context Disconnection



Row shall be removed

DP Change of Position GPRS Session








DP Change of Position Context








DP Detach

X
X
X
X
X
X

DP PDP Context Establishment








DP PDP Context Establishment Acknowledgement





X


DP PDP Context Disconnection


X


X
X


Table 4: Implicit disarming rules for Scenario 2 (the rules apply for non-generically armed DP’s)
Encountered DP
Implicit disarmed DPs


DP Change of Position Context
DP PDP Context Establishment Acknowledgement
DP PDP Context Disconnection

DP PDP Context Establishment Acknowledgement

X


DP PDP Context Disconnection
X
X
X

DP Change of Position Context




6.5
Procedures for CAMEL GPRS
6.5.1
Overall SDL Architecture
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Figure 6.7: Architecture for CAMEL/GPRS interworking

6.5.2
Handling GPRS in the SGSN

The functional behaviour of the SGSN is specified in 3G TS 23.060 [11]. The procedures specific to CAMEL are specified in this subclause :

-
Procedure CAMEL_GPRS_Attach;

-
Procedure CAMEL_GPRS_Detach;

-
Procedure CAMEL_GPRS_Change_of_Position;


-
Procedure CAMEL_GPRS_PDP_Context_Establishment;
-
Procedure CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement;
-
Procedure CAMEL_GPRS_Change_of_QoS;
-
Procedure CAMEL_GPRS_PDP_Context_Disconnection.
6.5.2.1
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.

6.5.2.2
Actions of the SGSN on receipt of Int_Continue

The SGSN continues processing without any modification of GPRS parameters.

6.5.2.3
Handling of GPRS Attach/Detach
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Figure  6.8 b: Procedure CAMEL_GPRS_Attach (sheet 2)
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Figure 6.9: Procedure CAMEL_GPRS_Detach (sheet 1)
6.5.2.4
Handling of GPRS Routeing Area Update
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Figure 6.10 a: Procedure CAMEL_GPRS_Change_of_Position (sheet 1)
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Figure 6.10 b: Procedure CAMEL_GPRS_Change_of_Position (sheet 2)
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6.5.2.5
Handling of PDP Context establishment, establishment acknowledgement and disconnection
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Figure 6.12 a: Procedure CAMEL_GPRS_PDP_Context_Establishment (sheet 1)
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Figure 6.12b: Procedure CAMEL_GPRS_PDP_Context_Establishment (sheet 2)
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Figure 6.14: Procedure CAMEL_GPRS_Change_of_QoS (sheet 1)
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Figure 6.15: Procedure CAMEL_GPRS_PDP_Context_Disconnection (sheet 1)
6.5.3
Handling GPRS in the gprsSSF

6.5.3.1
Procedure Handle_SCI_GPRS

The gsmSCF may send e-parameters to the Session and to individual PDP Contexts.

When e-parameters are sent for the Session, the SGSN may forward these e-parameters directly to the Mobile Station.
When e-parameters are sent for a PDP Context and that PDP Context is not yet acknowledged (= active), then the SGSN shall retain these parameters (pending parameters). These parameters shall be sent to the Mobile Station when the PDP Context is acknowledged.

The SGSN shall send e-parameters to the Mobile Station in a Connect message or in a Facility message.
The gsmSCF may send two sets of e-parameters and a Tariff Switch for the Session or a PDP Context. The first set of e-parameters shall be sent to the SGSN and the second set shall be stored. They shall be sent to the SGSN when the tariff switch expires.
When the Tariff Switch for the Session expires, then the stored e-parameters for the Session shall be sent to the SGSN.

When the Tariff Switch for a PDP Context expires before that PDP Context is Acknowledged, then the pending e-parameters for that PDP Context shall be replaced by the stored e-parameters for that PDP Context.
The stored e-parameters for that PDP Context shall be discarded.
When the Tariff Switch for a PDP Context expires after that PDP Context has been Acknowledged, then the stored e-parameters for that PDP Context shall be sent to the SGSN.

6.5.3.1.1
Handling of SCI_GPRS for a PDP Context
1)
Precondition: before a PDP Context Establishment Acknowledgement event is detected and no Tsw running for this PDP Context:

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

if 2 sets of e-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 set of e-parameters to the SGSN/start Tsw (PDP Id)/store 2nd set of e-parameters;

2)
Precondition: before a PDP Context Establishment Acknowledgement event is detected and Tsw running for this PDP Context and no e-parameters stored for this PDP Context:
if 1 set of e-parameters received --> error;

if 2 sets of e-parameters received --> send 1st set of e-parameters to the SGSN/store 2nd set of e-parameters;

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

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

3)
Precondition: before a PDP Context Establishment Acknowledgement event is detected and Tsw running for this PDP Context and e-parameters stored for this PDP Context:

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

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

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

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

4)
Precondition: after a PDP Context Establishment Acknowledgement event is detected and no Tsw running for this PDP Context:

if 1 set of e-parameters received --> send e-parameters to the SGSN;
if 2 sets of e-parameters received --> error;

if 1 set of e-parameters and Tariff Switch received --> start Tsw (PDP Id)/store e-parameters;

if 2 sets of e-parameters and Tariff Switch received -->send 1st set of e-parameters to the SGSN/start Tsw (PDP Id)/store 2nd set of e-parameters.
5)
Precondition: after a PDP Context Establishment Acknowledgement event is detected and Tsw running for this PDP Context and no e-parameters stored for this PDP Context:
if 1 set of e-parameters received --> store e-parameters;

if 2 sets of e-parameters received --> send 1st set of e-parameters to the SGSN/store 2nd set of e-parameters;

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

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

6)
Precondition: after a PDP Context Establishment Acknowledgement event is detected and Tsw running for this PDP Context and e-parameters stored for this PDP Context:

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

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

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

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

6.5.3.1.2
Handling of SCI_GPRS for the Session

1)
Precondition: no Tsw running for the Session:

if 1 set of e-parameters received --> send e-parameters to the SGSN;
if 2 sets of e-parameters received --> error;

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

if 2 sets of e-parameters and Tariff Switch received --> send 1st set of e-parameters to the SGSN/start Tsw (Session)/store 2nd set of e-parameters.

2)
Precondition: Tsw running for the Session and no e-parameters stored for the Session:

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

if 2 sets of e-parameters received --> send 1st set of e-parameters to the SGSN/store 2nd set of e-parameters;
if 1 set of e-parameters and Tariff Switch received --> error;

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

3)
Precondition: Tsw running for the Session and e-parameters stored for the Session:

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

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

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

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


6.5.3.2 Process GPRS_SSF and procedures
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- Ds: Volume delta counter for the session,

- 

Vc(PDPId): PDP Context volume counter,
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Dc(PDPId): Volume delta counter for the PDP Context.
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Figure 6.16b: Process GPRS_SSF (sheet 2)
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Figure 6.16c: Process GPRS_SSF (sheet 3)
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Figure 6.16d: Process GPRS_SSF (sheet 4)
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Figure 6.16e: Process GPRS_SSF (sheet 5)
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Figure 6.16f: Process GPRS_SSF (sheet 6)
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Figure 6.16g: Process GPRS_SSF (sheet 7)
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Figure 6.16h: Process GPRS_SSF (sheet 8)
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Figure 6.16i: Process GPRS_SSF (sheet 9)
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Figure 6.16j: Process GPRS_SSF (sheet 10)
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Figure 6.16k: Process GPRS_SSF (sheet 11)
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Figure 6.16l: Process GPRS_SSF (sheet 12)
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Figure 6.16m: Process GPRS_SSF (sheet 13)
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Figure 6.16x: Process GPRS_SSF (sheet 13b)

(new figure)

[image: image33.wmf]/* Process to describe

the behaviour of the gprsSSF. */

Process GPRS_SSF

14(17)

/* Notes:

- The values reported in ApplyChargingReportGPRS are

   

either elapsed time or transferred volume.

- The volume counters are received from some entity

   

internal to the gprsSSF when the threshold has been

   

reached.

*/

Internal

Monitoring

Tsp

Tcp

(PDPId)

Vs

Vc

(PDPId)

Start Dsp

Start Dcp

(PDPId)

Start Ds

Start Dc

(PDPId)

TC_End

Any 

remaining 

armed

EDP

-R

s

or 

outstanding 

reports?

Complete_FCI_

Record

s

_GPRS

Terminate

GPRS dialogue

Monitoring

Idle

No

Yes

(

session

 + PDP’s)

See sheet 1 for revised text

Handle_ACR_

GPRS (Tsp)

Handle_ACR_

GPRS

(

Tcp(PDP Id)

)

Handle_ACR_

GPRS

(

Vc(PDP Id)

)


Figure 6.16n: Process GPRS_SSF (sheet 14)
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Figure 6.16o: Process GPRS_SSF (sheet 15)
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Figure 6.16x: Process GPRS_SSF (sheet 15-b)

New figure
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Figure 6.16p: Process GPRS_SSF (sheet 16)
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Figure 6.16q: Process GPRS_SSF (sheet 17)
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Figure 6.17 a: Process GPRS_Dialogue_Handler (sheet 1)
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Figure 6.18 a: Procedure Handle_AC_GPRS (sheet 1)
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Figure 6.19 c: Procedure Handle_ACR_GPRS (sheet 2)
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Figure 6.20b: Procedure Handle_SCI_GPRS (sheet 2)
(new figure)
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Figure 6.20c: Procedure Handle_SCI_GPRS (sheet 3)
(new figure)
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Figure 6.22: Procedure Handle_PDP_Acknowledgement (sheet 1)
(new figure)
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/* Signals to/from the left are to/from the SGSN;







signals to the right are to the GPRS_Dialogue_Handler. */







/* Note: Change oOf Position Complete is reported as a 







Int_DP_PDP_Context_DisconnectionDP_Detached with the cause 'Change of Position'. */







Monitoring







Int_DP_PDP_Context_Disconnection,







Int_Change_Of_Position_Context_Complete







Perform implicit







disarming of 







DPs







DP armed?







ContextActive







(PDPId)







:= false







Handle_ACR_







GPRS (PDPId)







Int_Continue (PDP Id)







CAP_Entity_Released_







GPRS (PDP Id)







TC_End







aAny armed EDPs







armed?







Complete_FCI_







Records_GPRS







Terminate







GPRS dialogue







Idle







Monitoring







CAP_Event_Report_GPRS







(DP, notify & continue)







ContextActive







(PDPId)







:= false







Handle_ACR_







GPRS (PDPId)







Stop Tssf







Int_Continue (PDP Id)







ContextActive







(PDPId)







:= false







Handle_ACR_







GPRS (PDPId)







CAP_Event_Report_GPRS







(DP, interrupted)







Set Tssf to default







non user interactionlast used interval







and restart Tssf







Increment







Instruction_counter = 1







Waiting_for_







Instructions







No







No







Yes







EDP-N







EDP-R







or outstanding reports?







(Session + PDP’s)







Complete_FCI_



Record_GPRS� (PDP Id)
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/* Process to describe 







the behaviour of the gprsSSF. */
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/* Signals to/from the left are to/from the SGSN. */







/* 







The following timers are defined:







- Tsp: Session period timer,







- Dsp: Session delta timer,







- Tcp(PDPId): PDP Context period timer,







- Dcp(PDPId): PDP Context delta timer,







- Tsw (Session): Tariff switch timer for the Session,.







The following octet counters are defined:







- Vs: Session volume counter,







- Ds: Volume delta counter for the session,







- Vc(PDPId): PDP Context volume counter,







- Dc(PDPId): Volume delta counter for the PDP Context.







*/







/* Messages are sent from the gprsSSF via the







GPRS_Dialogue_Handler to the gsmSCF and







vice versa. */







Idle







Int_Invoke_







GPRS_SSF







Arm TDPs







The GPRS-CSI may contain the following TDPs:







DP_Attach,







DP_Change_Of_Position_Session,







DP_Change_Of_Position_Context,







DP_PDP_Context_Establishment,







DP_PDP_Context_Establishment_Acknowledgement







Int_GPRS_







SSF_Invoked







Wait_for_







Request







/* Process in the gprsSSF for the handling of CAMEL interaction with a GPRS Session and PDP Contexts. */











- Tsw (PDP Id): Tariff switch timer for a PDP Context,











- Tssf: gprsSSF state machine timer.
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/* Signals to/from the left are to/from the SGSN;







signals to the right are to the GPRS_Dialogue_Handler. */







/* Note: Change Of Position Complete is reported as a 







DP_DetachedInt_DP_PDP_Context_Disconnection� with the cause 'Change of Position'. */







Waiting_for_







Instructions







Int_DP_PDP_Context_Disconnection,







Int_Change_Of_Position_Context_Complete







Perform implicit







disarming of 







DPs







DP armed?







ContextActive







(PDPId)







:= false







Handle_ACR_







GPRS (PDPId)







Int_Continue (PDP Id)







CAP_Entity_Released_







GPRS (PDP Id)







Waiting_for_







Instructions







CAP_Event_Report_GPRS







(DP, notify & continue)







ContextActive







(PDPId)







:= false







Handle_ACR_







GPRS (PDPId)







Stop Tssf







Int_Continue (PDP Id)







ContextActive







(PDPId)
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Handle_ACR_







GPRS (PDPId)







CAP_Event_Report_GPRS







(DP, interrupted)







Set Tssf to defaultlast used interval







non user interaction







and restart Tssf
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Instruction_counter







No







EDP-N







EDP-R







Set Tssf to last used interval�and restart Tssf







Set Tssf to last used value and restart Tssf.
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/* Signals to/from the left are to/from the SGSN;







signals to the right are to the GPRS_Dialogue_Handler. */







/* Note: DP Change Of Position SessionComplete is 







signaled with Int_DP_Detached with the cause 







'Change of Position'. */







Waiting_for_Instructions,







Monitoring







Int_DP_Detached,







Int_Change_Of_Position_Session_Complete







Perform implicit







disarming of 







DPs







DP armed?







SessionActive







:= false







Handle_ACR_







GPRS (session)







Stop Tssf







Int_Continue







Instruction_counter







:= 0







CAP_Entity_Released_







GPRS (Session)







Complete_FCI_







Records_GPRS







TC_End







Terminate







GPRS dialogue







Idle







CAP_Event_Report_GPRS







(DP, notify & continue)







SessionActive







:= false







Handle_ACR_







GPRS (session)







Stop Tssf







Int_Continue







Complete_FCI_







Records_GPRS







TC_End







Terminate







GPRS dialogue







Idle







SessionActive







:= false







Handle_ACR_







GPRS (session)







CAP_Event_Report_GPRS







(DP, interrupted)







Set Tssf to default







non user interactionlast used interval







and restart Tssf







Increment







Instruction_counter







Waiting_for_







Instructions







No







EDP-N







EDP-R







ContextActive�(all PDP’s)



:= false







(Session + PDP Id’s)







(Session + PDP Id’s)







(Session + PDP Id’s)







(move here)







(Session + PDP Id’s)







(Session + PDP Id’s)







(move here)
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Waiting_for_instructions,







Monitoring







Tsw (Session)







Internal







Any stored







e-parameters?







Send stored e-parameters







to MS, if supported







by the SGSN







-







Yes







No







No
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Yes







-







by the SGSN







to MS, if supported







Send stored e-parameters







e-parameters?







Any stored







Internal







Tsw (PDP Id)







Monitoring







Waiting_for_instructions,







PDP Context active?







Overwrite pending�e-parameters by stored�e-parameters,



Discard stored e-parameters







Yes







No  















New piece of SDL
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/* Procedure in the gprsSSF for handling of







   ApplyChargingReport. */







Procedure Handle_ACR_GPRS
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/* Signals to the right are to the 







GPRS_Dialogue_Handler. */







1



























































Tcp (PDP Id)







Yes







pending?







3







Tsw (PDP Id)







running?







Stop Tcp







(PDPId)







Stop Tsw (PDP Id)







Start delta







measurement







Dcp(PDPId)







e-valuese-parameters (PDP Id)







stored?







Tcp(PDPId)







pending







:= false







Discard







e-valuese-parameters (PDP Id)







CAP_Apply_







ChargingReport_







GPRS















3







Yes







No







Yes







No







Yes







No







No







GPRS







Yes







:= false







pending







ChargingReport_







CAP_Apply_







Vc(PDPId)







Dc(PDPId)







measurement







Start delta







Vc(PDPId)







Stop







pending?







Vc(PDPId)
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/* Process to describe 







the behaviour of the gprsSSF. */
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/* Notes:







- The values reported in ApplyChargingReportGPRS are







   either elapsed time or transferred volume.







- The volume counters are received from some entity 







   internal to the gprsSSF when the threshold has been 







   reached.







*/







Internal







Monitoring







Tsp







Tcp







(PDPId)







Vs







Vc







(PDPId)







Start Dsp







Start Dcp







(PDPId)







Start Ds







Start Dc







(PDPId)















TC_End







Any remaining armed







EDP-Rs 







or outstanding reports?







Complete_FCI_







Records_GPRS







Terminate







GPRS dialogue







Monitoring







Idle







No







Yes







Handle_ACR_�GPRS



(Vc(PDP Id))







(session + PDP’s)







Handle_ACR_�GPRS�(Tcp(PDP Id))
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/* Signals to the left are to the SGSN;







signals to/from the right are to/from the 







GPRS_Dialogue_Handler. */







Waiting_for_







Instructions







CAP_







Release_







GPRS







Stop Tssf







Released







entity?







Int_Release_







Context (PDP Id)







ContextActive







(PDPId)







:= false







Handle_ACR_







GPRS (PDPId)







'Context for which







DP-R was issued'







Decrement







Instruction_counter







Instruction_







counter?







TC_End







aAny armed EDPs







Armed or outstanding reports?







Complete_FCI_







Records_GPRS







Terminate







GPRS dialogue







Idle







Monitoring







Waiting_for_







Instructions







Int_Release_







Session







SessionActive







:= false







Handle_ACR_







GPRS (Session)







Complete_FCI_







Records_GPRS







Instruction_







counter := 0







TC_End







Terminate







GPRS dialogue







Idle







Context







Yes







0







No







Yes







> 0







No







Session







(Session + PDP’s)







(Session + PDP’s)







Set Tssf to last used value and restart Tssf.







ContextActive (all PDP’s) := false







(Session + PDP’s)







Complete FCI Record (PDP Id)
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/* Signals to the left are to the SGSN;







signals to/from the right are to/from the 







GPRS_Dialogue_Handler. */







Monitoring







CAP_







Release_







GPRS







Released







entity?







Int_Release_







Session







SessionActive







:= false







Handle_ACR_







GPRS (session)







Complete_FCI_







Records_GPRS







TC_End







Terminate







GPRS dialogue







Idle







Int_Release_







Context (PDP Id)







ContextActive







(PDPId)







:= false







Handle_ACR_







GPRS (PDPId)







TC_End







aAny armed EDPs







armed or outstanding reports outstanding?







Complete_FCI_







Records_GPRS







Terminate







GPRS dialogue







Idle







Monitoring







Session







Context







No







Yes







Complete FCI Record (PDP Id)







(Session + PDP’s)







(Session + PDP’s)







(Session + PDP’s)
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/* Signals to the left are to the SGSN;







signals to/from the right are to/from the 







GPRS_Dialogue_Handler. */







Waiting_for_







Instructions







CAP_Apply_







Charging_GPRS







Set Tssf to last







used interval







and restart Tssf







Handle_AC_







GPRS







Waiting_for_







Instructions







CAP_Cancel_







GPRS







Disarm all







EDPs







Cancel all







reports







Set Tssf to last







used interval







and restart Tssf







CAP_Connect_







GPRS







Stop Tssf







Int_Connect_







GPRS (PDP Id)







Decrement







Instruction_counter







Instruction_







counter?







Stop Tssf







TC_End







Any remaining 







EDP-Rs?







Any remaining







EDP-Ns or reports?







Complete_FCI_







Records_GPRS







Terminate







GPRS dialogue







Idle







Set Monitor







relationship







Monitoring







Set Tssf to last







used interval







and restart Tssf







Waiting_for_







Instructions







CAP_Continue_







GPRS







Int_Continue_







GPRS







0







No







No







Yes







Yes







> 0
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/* Signals to/from the left are to/from the SGSN;







signals to the right are to the GPRS_Dialogue_Handler. */







Monitoring







Int_DP_Change_Of_Position_Session,







Int_DP_Change_Of_Position_Context,







Int_DP_PDP_Context_Establishment,







Int_DP_PDP_Context_Establishment_Acknowledgement







DP armed?







Monitoring-







CAP_Event_Report_GPRS







(DP, notify & continue)







Int_Continue�(Session/PDP Id)







TC_End







Any EDPs







armed or reports outstanding?







Complete_FCI_







Records_GPRS







Terminate







GPRS dialogue







Idle







Monitoring







CAP_Event_Report_GPRS







(DP, interrupted)







Set Tssf to default







non user interactionlast used interval







and restart Tssf







Instruction_







counter := 1







Waiting_for_







Instructions







No







EDP-N







No







Yes







EDP-R







Session + PDP’s







Perform Implicit Disarming











Handle_PDP_�Acknowledgement�(input signal) 











Int_Continue�(Session/PDP Id)
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/* Procedure in the SGSN for CAMEL 







handling of PDP Context ActivationEstablishment */







Procedure CAMEL_GPRS_Activate_PDP_ContextPDP_Context_Establishment
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/* Signals from the right are from the gprsSSF. */







DP_PDP_Context_







Establishment







Int_Release_







Context







Result :=







Release_Contesxt







Int_error







Default GPRS handling :=







Continue?







Set Detach







Result :=







Continue







Int_Continue_







GPRS







Int_Connect_







GPRS







Set new APN







No







Yes















Int_Continue
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/* Procedure in the SGSN for CAMEL 







handling of PDP Context Activation Establishment 







Acknowledgement */







Procedure CAMEL_GPRS_Create_PDP_Context�CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement
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/* Signals from the right are from the gprsSSF. */







DP_PDP_Context_







Establishment_







Acknowledgement







Int_Release_







Context







Int_error







Int_Continue_







GPRS







Default GPRS handling :=







Continue?







Set Detach







Result :=







Release_Contexst







Result :=







Continue







No







Yes















Int_Continue
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/* Procedure in the gprsSSF for handling of







   ApplyChargingReport. */







Procedure Handle_ACR_GPRS
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/* Signals to the right are to the 







GPRS_Dialogue_Handler. */







1







Vc(PDPId) expired and







pending?







Stop







Vc(PDPId)







Start delta







measurement







Dc(PDPId)







Vc(PDPId)







pending







:= false







CAP_Apply_







ChargingReport_







GPRS







Tcp







(PDPId) expired and







pending?







3







Tsw







running?







Stop Tcp







(PDPId)







Stop Tsw







Start delta







measurement







Dcp(PDPId)







e-values







stored?







Tcp(PDPId)







pending







:= false







Discard







e-values (PDP Id)







CAP_Apply_







ChargingReport_







GPRS







3







Yes







No







Yes







No







Yes







No







Yes







No























2
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/* Procedure in the gprsSSF for handling of







   SendChargingInformationGPRS. */
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other







Tsw + 2 sets of�e-parameters







Received in SCI?







Yes















Tsw (PDP Id) running?







































Send 1st set to SGSN,�Store 2nd set�















2 sets of�e-parameters















No







Received in SCI?







No











Yes







e-parameters stored?















Send e-parameters to SGSN







1 set of�e-parameters







1



















No







PDP Active?







































Yes







2







�Error







�Error







�Error







other







Send 1st set to SGSN,�Store 2nd set,�Start Tsw (PDP Id)
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/* Signals to/from the left are to/from the SGSN;







signals to the right are to the GPRS_Dialogue_Handler. */







Waiting_for_�Instructions







Int_DP_Change_Of_Position_Session,







Int_DP_Change_Of_Position_Context,







Int_DP_PDP_Context_Establishment,







Int_DP_PDP_Context_Establishment_Acknowledgement







DP armed?







Waiting_for_Instructions







CAP_Event_Report_GPRS







(DP, notify & continue)







Int_Continue�(Session/PDP Id)



































Waiting_for_�Instructions







Set Tssf to last







CAP_Event_Report_GPRS







(DP, interrupted)







Set Tssf to 







last used interval







and restart Tssf







Increment







Instruction_counter







Waiting_for_







Instructions







No







EDP-N











and restart Tssf







EDP-R







used interval







Perform Implicit Disarming











Handle_PDP_�Acknowledgement�(input signal) 











Int_Continue�(Session/PDP Id)
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/* Signals from the right are from the 







GPRS_Dialogue_Handler. */







Waiting_for_







Instructions







CAP_







FurnishCharging_







InformationGPRS







Set Tssf to last







used interval







and restart Tssf







Handle_FCI_







GPRS







Waiting_for_







Instructions







CAP_







RequestReport_







GPRSEvent







Set Tssf to last







used interval







and restart Tssf







Perform arming/







disarming of events







CAP_







ResetTimer_







GPRS







Reset Tssf to







Value received







CAP_







SendCharging_







InformationGPRS







Set Tssf to last







used interval







and restart Tssf







Handle_SCI_







GPRS







(Session/PDP Id)







(Session/PDP Id)







(Session/PDP Id)
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/* Process to describe 







the behaviour of the gprsSSF. */







Process GPRS_SSF
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/* Notes:







- The values reported in ApplyChargingReportGPRS are







   either elapsed time or transferred volume.







- The volume counters are received from some entity 







   internal to the gprsSSF when the threshold has been 







   reached.







*/







Internal







Waiting_for_







Instructions







Tsp







Tcp







(PDPId)







Vs







Vc







(PDPId)







Start Dsp







Start Dcp







(PDPId)







Start Ds







Start Dc







(PDPId)







Handle_ACR_�GPRS�(Tcp(PDP Id))







Handle_ACR_�GPRS (Tsp)







Waiting_for_







Instructions











































See sheet 1 for revised text







Handle_ACR_�GPRS



(Vc(PDP Id))







Set Tssf to last used value and restart Tssf
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/* Procedure in the SGSN for CAMEL 







handling of MS or network indicated Detach */�handling of MS or network indicated PDP Context Disconnection */







Procedure CAMEL_GPRS_Deactivate_PDP_ContextPDP_Context_Disconnection
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/* Signals to/from the right are to/from the gprsSSF */







gprsSSF







invoked?







Result :=







Continue







Int_DP_PDP_







Context_







Disconnection (PDP Id)







DP_PDP_







Context_







Disconnection







Int_Continue







Result :=







Continue







Int_error







No







Yes











int_Continue_GPRS
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/* Procedure in the SGSN for CAMEL 







handling of MS or network indicated Detach */







Procedure CAMEL_GPRS_Detach_Indication
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/* Signals to/from the right are to/from the gprsSSF */







gprsSSF







invoked?







Result :=







Continue







Int_DP_







Detached







DP_Detached







Int_Continue







Result :=







Continue







Int_error







No







Yes







Int_Continue_GPRS
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/* Procedure in the SGSN for CAMEL 







handling of QoS modification of a PDP Context */�handling a change of QoS for a PDP Context */







Procedure CAMEL_GPRS_Modify_PDP_ContextChange_of_QoS
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/* Signal to the right is to the gprsSSF */







gprsSSF







invoked?







Int_QoS_Change (PDP Id)







Result :=







Continue







Yes







No
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