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Introduction

The GPRS attach and PDB contexts can take for hours, even for days. For each TCAP dialogue the SGSN and SCP
must maintain resources in order to link Transaction Id to correct software instance. Depending on the implementation
of TCAP there may be also some other semi-permanent resources allocated for each ongoing TCAP dialogue.

The routeing area update and change in QoS are not expected to occur in such great frequency that they would justify
maintenance of long idle TCAP dialogues. In addition, long periods of silence in a TCAP connection add need to use
ActivityTest and thus the savings in the signalling are somewhat reduced.

The proposal below isa similar approach to MAP in which dialogues are opened and closed in an efficient manner.

Proposal

In order to restrict long idle of TC dialogues Nokia proposes that

1. Ingeneral, the CAMEL Stage 2 (23.078) parameters are not modified except in the application level must be a
“gprsReference” in all operations. The gprsReference would be allocated by the SGSN and sent in Initial DP-GPRS
operation for the first time. The gprsReference would include an integer and the SGSN address.

2. The CAMEL Stage 3 (29.078) is defined so that both GPRS mobility management (MM) and PDP context open
and close T C-dialogue between the idle periods.

3. When an entity has no result nor error to send, it would send an empty TC-END.

4. Dueto possible load sharing between SCPs the SGSN must memorise the SCP address in the Initial DP-GPRS-
result. This address must be used in all other subsequent TCAP dialogues of that particular SSF instance.

5. Inthe SCP to SGSN direction multiple operations maybe packed to into asingle TC-message or multiple TC-
messages when the gprsSSF isin a DP. When there is multiple operations to sent then to maintain the correct
sequnce of operations the SCCP class 1 shall be used. If one of the following operations need to be sent, they are
sent as the last operation: ContinueGPRS, Cancel GPRS or ConnectGPRS.

6. The usage of TCAP would affect to Stage 3 section “12.1 Services assumed from TCAP” and possibly in each
GPRS operation procedure section in Stage 3.

7. The ordering of reports and EventReportBCSM-GPRS would be similar asin call related cases, i.e. depends
whether the DP isan EDP-R or EDP-N.

8. If there are no reports or EDPs armed then the service logic would make a final end and make atermination

9. Prearranged end would be used in asimilar manner asin call related cases, not to terminate dialogue, but to
terminate the relationship. In addition CAP operation ContinueGPRS and ConnectGPRS could mean pre-arranged
end (of the relationship) in the end of DP. Concepts dialogue and relationship are explained in the section 12.1.x.
of 29.078 CR.

10. At each moment of time there shall be only one TC dialogue open for each relation. In the case of a clitch problem
the SCP opened dialogue should be closed and the SGSN opened dialogue is maintained. After the handling of the
SGSN/gprsSSF operations, the SCP may have to resent the CAP operations, e.g. Cancel GPRS or ReleaseGPRS. In
some cases the resending is not needed / possible, e.g. when a Detach DP is reported as an EDP-N. The clitch
problem in the case of ActivityTestGPRS needs to be discussed and resolved.

11. When the gprsSSF is in state WaitingForlnstructions the dialogue is maintained. Once the gsmSSf received the last
ContinueGPRS, ConnectGPRS or Cancel GPRS, it shall send TC-END with zero components. For each
ApplychargingReportGPRS and EDP-N a separate TC-dialogue is used.



The operationsin each application context; (* = may open a dialogue)

SGSN -> SCP SCP -> SGSN

ApplyChargingReportGPRS * ActivityTestGPRS *

EntityRel easedGPRS * ApplyChargingGPRS *

EventReportGPRS * Cancel GPRS *

Initial EventGPRS * ConnectGPRS
ContinueGPRS

FurnishChargingl nformationGPRS *

ReleaseGPRS *

RequestReportGPRSEvent *

ResetTimerGPRS

SendCharginglnformationGPRS *
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**¥*x  FIRST MODIFIED SECTION  ****

6.5.6 GPRS SSF

Process GPRS_SSF 2(13)

Wait_for_
Request

Int_DP_Attach,

Int_DP_Change_Of_Position_Session,
Int_DP_Change_Of_Position_Context,
Int_DP_PDP_Context_Establishment,
Int_DP_PDP_Context_Establishment_Acknowledgement

Set Tssf to default
non user interaction

A ctart Toof
ana-Staft—1Sst

CAP_InitialDP>™
GPRS

Waiting_for_
Instructions

Figure 6.15 a: Process GPRS_SSF (sheet 2)
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Process GPRS_SSF

(7]

nor

2(13)

/* Signals to/from the left are to/fromthe SGSN;
signals to/from the right are to/from the gsmSCF */

et Tssfto default
N user interaction
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GPRS
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Counter:=1
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|

Int_DP_Attach,

Int_DP_Change_Of_Position_Session,
Int_DP_Change_Of_Position_Contex,
Int_DP_PDP_Context_Establishment,
Int_DP_PDP_Context_Establishment_Acknowiedgement
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Process GPRS_SSF

3(13)
/* Note: Change Of Position
Complete isreported asa
DP_Detached with the cause
‘ e LTS
< >'Waiting_for_lnstructions, Change of position’. */

Monitoring

Int_DP_Detached,
Int_Change_Of_Position_Session_Complete

Perform implicit
disarming of
DPs

No
SessionActive
:= false
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s EDP-R?2 |
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SessionActive (session)
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CAP_EventReport_ |
GPRS(notify&continue, |
Stop Tssf
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(session) |
SessionActive
= false Int_
CAP_EventReport_ Continue
| GPRS(interrupted)
Hande_ACR
(session) Complete_FCI_
| Set Tssf to default Records
non user interaction |
Stop Tssf and restart Tssf
Application_
| End
Waiting_for_
 Int_ Instructions
Continue —
| Idle >
Complete_FCI_
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Application_
End

=n

Figure 6.15 b: Process GPRS_SSF (sheet 3)
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Process GPRS_SSF

/* I73r6cieésitc; deisciriki)ei tHeﬁ bieHaivibu’r 7of7tHeigbrisésiF: *) | I* Signals to/from the left are to/from the SGSN;
: . |signals toffrom the right are tofrom the gsmSCF ¥

Waiting_for_Instructions, / Note: Change Of Pos
Monitoring Complete is reported as

DP_Detached with the ¢
‘Change of Position'. */
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Int_Change_Of_Position_Session_Complete

L
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P armed?
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SessionActive
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SessionActive Handle_ACR ||
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Process GPRS_SSF

4(13)

/¥ Signals to/from the left are to/from the SGSN;
signals toffrom the right are toffrom the gsmSCF

%

Waiting_for_Instructio
Monitoring
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Yes :=false
CAP_EventReport_ ContextActive Handle_ACR
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Figure 6.15d: Process

GPRS_SSF (sheet 4)
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Process GPRS_SSF
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Process GPRS_SSF 5(13)

' ¥ Process to describe the behaviour of the gprsSSF. * * | /* Signals to/from the left are to/from the SGSN; %
‘ ‘ i

signals toffrom the right are toffrom the gsmSCF

Waiting_for_

Instructions

—T—
CAP_Appl CAP_Cancel _ CAP_Connect_
Charging_GPRS GPRS GPRS

Set Tssf to last
used interval EDPs Stop Tssf

Disarm all Int_Contin

GPRS
d restart Tssf

Handle_AC Cancel all Int_Connec

L

GPRS reports GPRS

Set Tssf to last
used interval

,mMsPﬂEsf

-
|

Yes

Stop Tssf

Set Tssf to last
used interval
nd restart Tssf

Waiting_for_ Any remaining Waiting_for_
Instructions EDP-Rs Instructions
or reports? -

Yes

Set Monitor Jomplete_FCI |
relationship Records_GPRS

o]

< Monitﬁ> éﬁglication_

-

1%/

Figure 6.15e: Process GPRS_SSF (sheet 5)
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Process GPRS_SSF 5(13)

¥ Process to describe the behaviour of the gprsSSF. * * | /* Signals to/from the left are to/from the SGSN;
: .| signals toffrom the right are toffrom the gsmSCF *

Waiting_for_
Instructions
——
CAP_Appl CAP_Cancel_ CAP_Connect_
Charging_GPRS GPRS GPRS
Set Tssf to last Disarm all Int_Contin
used interval EDPs Stop Tssf GPRS
d restart Tssf ‘
Handle_AC_| Cancel all Int_Connect
GPRS reports GPRS
used interval Instruction_counter
d restart Tssf

Stop Tssf
>0

Waiting_for_ Close Set Tssfto last
Instructions TC dialogue used interval
nd restart Tssf
Waiting_for_
Instructions

Any remaining
EDP-Rs
or reports?

Jomplete_FCI
Records_ GPR$

1%

Set Monitor
relationship

o]

< Monitoring

Terminate
relationship

< ae
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Process GPRS_SSF

aiting_for

[* Signals to/from the left are to/from the SGSN;
signals toffrom the right are toffrom the gsmSCF

%

W _
Instructions

. —

CAP_
FurnishCharging_
i RS

Set Tssf to last
used interval
d restart Tssf

CAP_
Release

Stop Tssf

Context

RequestRéport_

Set Tssf to last
used interval
nd restart Tssf

6(13)

Handle_FCI_| Perform arming
GPRS of events
Int_Release_ Int_Release_ Waiting_for_
Session Context Instructions
SessionActive ContextActive
:=false (PDPId)
.= false
Waiting_for_ Handle ACR || Handle_ACR ||
Instructions BPRS (session) GPRS (PDPId

_

Complete_FCI|
Records_GPRS

U

~

—~
€
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_
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\°Z]

< Monitoring >

Application
End

Figure 6.15f: Process GPRS_SSF (sheet 6)
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Process GPRS_SSF 6(13)

f* brécieésitoi deiscirit’)eitﬁeibéhaivibu’r 7of7tHeigbrissis;F.i *2 | * Signals to/from the left are to/from the SGSN;
: .| signals toffrom the right are toffrom the gsmSCF
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Waiting_for_ Handle_ACR || Handle_ACR ||
Instructions BPRS (session) GPRS (PDPId
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| —
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TC dialogue
Terminate Jomplete_FCI||
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|
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Process GPRS_SSF 8(13)
/‘* ﬁ’rbcieésitoi deéciribeitheibéﬁaiviic)u’r 7of7tHeigbr;ssisiF.i *} |/ Signals to/from the left are to/from the SGSN;
signals toffrom the right are toffrom the gsmSCF *
< Monitoring >
[ [ \
CAP_Apply/ CAP_Cancel_ CAP_ _ CAP_
Charging RS GPRS FurnishCharing_ Release_
‘ - ‘ i RS
Handle_AC_| Disarm all Handle_FCI_| Context
GPRS EDPs GPRS
- Cancel all . Int_Release
Monitoring reports < Monitoring > Context | —
omplete_FCI| Int_Release ContextActive
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Application_ SessionActive Handle ACR ||
End :=false GPRS (PDPId
Idle Handle ACR ||
BPRS (session)
‘ N
Complete_FCI|| Complete_FCI|| Yes
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Application
End

Application_
End

< Monitoring

Figure 6.15h: Process GPRS_SSF (sheet 8)




Process GPRS_SSF

cl

8(13)
f* brécieésitoi deiscirit’)eitﬁeibéhaivibu’r 7of7tHeigbrissis;F.i *2 | * Signals to/from the left are to/from the SGSN;
signals toffrom the right are toffrom the gsmSCF *
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Process GPRS_SSF
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T

9(13)
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Figure 6.15i: Process GPRS_SSF (sheet 9)
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Process GPRS_SSF 9(13)
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Process GPRS_SSF
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Figure 6.15j: Process GPRS_SSF (sheet 10)
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Process GPRS_SSF
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Process GPRS_SSF 11(13)

/* 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. */

Waiting_for_
Instructions
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Start Dcp Start Dc
Start Dsp (PDPId) Start Ds (PDPId)
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Waiting_for_
Instructions

Figure 6.15k: Process GPRS_SSF (sheet 11)
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Process GPRS_SSF
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- The wolume counters are modeled as
signals received from some entity
internal to the gprsSSF

#

|

Tcp

Tsp (PDPId)

Vc

Vs (PDPId)

Start Dcp

Start Dsp (PDPId)

Start Dc

Start Ds (PDPId)

\

K

Send _ACR_and_
-~ Result_GP)

A

Waiting_for_
Instructions




23

3G TS23.078 Version 3.3.0 (1999-12)

Process GPRS_SSF

/¥ Signals to/from the left are to/from the SGSN;
signals toffrom the right are toffrom the gsmSCF
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/¥ Notes:

- The values reported in
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internal to the gprsSSF
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Figure 6.16l: Process GPRS_SSF (sheet 12)
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Process GPRS_SSF
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Procedure EDP_Handling  GPRS

+[* Procedure in the gprsSSF for :
‘handling of the Event Detection Points,

1(1)

Formal parameters:
- i-DP
'- monitor mode (EDP-N/EDP-R)

Yes

CAP_EventReport .

WF_ERB_
esuk_or_erro

*( result,

CAP_EventRepo peration
timer N

Figure 6.xx: Procedure EDP_Handling_ GPRS
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Procedure Entity Released GPRS 1(1)

. [* Procedure in the gprsSSF to 3
‘handle EntityReleasedGPRS operation */

‘ CAP_Entity CAP_Entity ‘
In TC-CONTINUE

INTC-BEGIN; - - - - - - - - - - ReleasedGPRS ReleasedGPRS - - - - - = =~ = - 5

WF_ERd_
esuk_or_erro

CAP_Entity Operation \ *( result,
ReleasedGPRS. |imer (- - - Internal
error N LN 0L L mer )

)

Figure 6.yy: Procedure Entity_Released GPRS

<
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Procedure Send ACR_and_WF_result GPRS

/¥ Procedue in the gprsSSF o
to send ACR-GPRS and receive the
‘result or error.

Yes

CAP_
ApplyChargi

Timer

Short_
jalogue?
TRUE
FALSE Close
TC dialogue
v ]

Operation /~

* (result,

If the dialogue existed already

~ 7in the state Waiting_For_Instruction

‘that dialogue is maintained.

1(1)

Figure 6.kk: Procedure Send ACR and WF Result GPRS




28

Blank page

3G TS23.078 Version 3.3.0 (1999-12)



29

3G TS23.078 Version 3.3.0 (1999-12)

Procedure Handle_ ACR_GPRS

I Procedure in the gprsSSF for handling of -
ApplyChargingReport. */ ‘

AC fo

Yes
Start delta

measurement
S

Vs pending
:=false

Yes

Stop Tsw

No

ession?

Stop Tsp

Start delta
measurement

Dsp

Tsp pending
:=false

CAP_Appl

ChargingReport_

1(2)

Figure6.17a: Procedure Handle ACR_GPRS
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Procedure Handle_ ACR_GPRS 1(2)

I Procedure in the gprsSSF for handling of -
ApplyChargingReport. */ ‘

AC fo No

ession?

No

Start delta

measurement
S

Vs pending
:=false

e

end ACR_and
F Result_GPR

=30

ol

Stop Tsp

Start delta
measurement
Dsp

Tep e

Send ACR_and
WF_Result_GPRS

Discard
e-values
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Procedure Handle_ ACR_GPRS 2(2)
. Procedure in the gprsSSF for handing of -
ApplyChargingReport. */ ‘

Stop
Vc(PDPId)

Start delta
measurement
Dc(PDPId)

Vc(PDPId)
pending
L :=false |

Stop Tep
(PDPId)

Start delta
Stop Tsw measurement
Dcp(PDPId)

Tcp(PDPId)
pending
:=false

Yes

Discard CAP_Apply
e-values ChargingReport_

=

Figure 6.17b: Procedure Handle ACR_GPRS
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Procedure Handle_ ACR_GPRS 2(2)
. Procedure in the gprsSSF for handing of -
ApplyChargingReport. */ ‘

Stop
Vc(PDPId)

Start delta
measurement
Dc(PDPId)

Vc(PDPId)
pending
L :=false |

end ACR_an(
F Result_GPH

=0
o

Stop Tep
(PDPId)

Start delta
Stop Tsw measurement
Dcp(PDPId)

Tcp(PDPId)
pending
:=false

Discard Send ACR_and
e-values WF_Result_GPRS
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*xxx  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 isthe response to the Activity Test GPRS.

6.6.1.1.2 Information Elements

This IF contains no information € ements.

6.6.1.2 Apply Charging Report GPRS

6.6.1.2.1 Description

This IF isused by the gprsSSF to report to the gsmSCF the information requested in the Apply Charging GPRSIF. 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
Gprs Reference Number M This |E contains an identifier that is allocated by the

gprsSSF and it is used to identify the gprsSSF instance
taking care of GPRS session or PDP context.

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

Quiality of Service C This |E 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 |E indicates if the GPRS session or PDP context is
still established g, or if it has been detached or deactivated.
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PDPID C This |E identifies the PDP context which the Apply
Charging Report is applicable for. If not present the
dialogue corresponds to the session or to one single PDP
context.

M Mandatory (The |E 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 gsmSSFSCEF at any phase that a GPRS session or PDP context-within-one
dialogue has been terminated abrermally-by the SGSN without reporting any EDP.

6.6.1.3.2 Information Elements

The following information elements are used:

Information el ement name Required | Description

Gprs Reference Number M This |E contains an identifier that is allocated by the
gprsSSF and it is used to identify the gprsSSF instance
taking care of GPRS session or PDP context.

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

PDPID M This | E identifies the PDP context which has been
terminated by the SGSN.

M Mandatory (The |E shall always be sent)

6.6.1.4 Event Report GPRS

6.6.1.4.1 Description

ThisIF isused to notify the gsmSCF of a GPRS event (e.g. Attach or Detach) previously requested by the gsmSCF in a
Request Report GPRS Event |F.

6.6.1.4.2 Information Elements

The following information elements are required:

Information el ement name Required | Description

Gprs Reference Number M This |E contains an identifier that is allocated by the
gprsSSF and it is used to identify the gprsSSF instance
taking care of GPRS session or PDP context.

GPRS Event type M This |E specifies the type of event that is reported.

Misc GPRS Info M This IE indicates the DP type (EDP-N or EDP-R).
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GPRS Event Specific Information C This |E 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.

PDPID C This |E 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 |E 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 atrigger 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 el ement name Required | Description

Gprs Reference Number M This |E contains an identifier that is allocated by the gprsSSF
and it is used to identify the gprsSSF instance taking care of
GPRS session or PDP context.

ServiceKey M This |E 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 |E indicates the armed GPRS DP event resulting in the
Initial Data Event IF.

MSISDN M This | E contains the basic MSISDN of the MS.

IMS| M This | E identifies the mobile subscriber.

Time and Time zone M This |E contains the time that the gprsSSF was triggered, and

the time zone the gprsSSF residesin.

GPRSMS Class C This |E contains the MS network and radio access
capabilities.

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

Quiality of Service C This |E identifies the QoS (subscribed, requested or
negotiated).

Access Point Name C This | E identifies the address Access Point Name the MS has
reguested to connect to.

Routeing Area | dentity C This |E contains the location information of the M S.

Charging ID C This |E contains the Charging ID received from the GGSN
for the PDP context.

SGSN Capabilities C This |E specifies the capabilities of the SGSN node to support

the CAMEL interwork, e.g. support of Advice of Charge.

M Mandatory (The |E shall always be sent)
C Conditional (The IE shall be sent, if available)
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*xxx  NEXT MODIFIED SECTION ~ ****

6.6.2 gsmSCF to gprsSSF Information Flows
6.6.2.1 Activity Test GPRS

6.6.2.1.1 Description

This IF isused to check for the continued existence of arelationship between the gsmSCF and gprsSSF. If the
relationship is still in existence, then the gprsSSF will respond. If no reply is received, then the gsmSCF will assume
that the gprsSSF has failed in some way and will take the appropriate action.

6.6.2.1.2 Information Elements

The following information elements are used:

Information el ement name Required | Description

Gprs Reference Number M This |E contains an identifier that is allocated by the
gprsSSF and it is used to identify the gprsSSF instance
taking care of GPRS session or PDP context.

6.6.2.2 Apply Charging GPRS

6.6.2.2.1 Description

ThisIF isused 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 el ement name Required | Description
Gprs Reference Number M This |E contains an identifier that is allocated by the

gprsSSF and it is used to identify the gprsSSF instance
taking care of GPRS session or PDP context.

Charging Characteristics M This |E 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 isa
choi ce between granted volume and granted time for the
data transfer.

Tariff Switch Interval 0] Thisinformation element specifies the time duration until
the next tariff switch occurrence.

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

M Mandatory (The |E shall always be sent)
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@] 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

Gprs Reference Number M This |E contains an identifier that is allocated by the
aprsSSF and it is used to identify the gprsSSF instance
taking care of GPRS session or PDP context.

PDPID C This |E identifies the PDP context which isto be cancelled.
If not present the dial ogue corresponds to the session or to
one single PDP context.

M Mandatory (The | E 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.

6.6.2.4.2 Information Elements

Information el ement name Required | Description

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

PDP Id C This |E 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

Thisinformation 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.
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6.6.2.5.2 Information Elements

The following information elements are used:

Information el ement name Required | Description

PDPID C This |E identifies the PDP context which processing shall
continue for. If not present the dialogue corresponds to the
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.

Thelogical call record is created when FCI-GPRS is received and alogical 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 datais moved to the corresponding
CDR and the logical call record is deleted.

In the SGSN thereis a separate Logical call record for the attach/detach state model and for each PDP context.

The CSE can send multiple concatenated FCls per Logical Call Record for completion. The total maximum of free
format datais 160 octets per Logical Call Record. The 160 octets may be sent in one or more FCI operations. If thereis
non-compl eted free format data and new FCI operation(s) is/are received to overwrite the non-completed data, then the
non-completed datais discarded and the gsmSCF can send another 160 octets per CDR.

6.6.2.6.2 Information Elements
| Information element name |Required | Description |
Gprs Reference Number M This |E contains an identifier that is allocated by the

gprsSSF and it is used to identify the gprsSSF instance
taking care of GPRS session or PDP context.

FCI GPRS Billing Charging M This|E is described in the next table.
Characteristics

M Mandatory (The IE shall always be sent)

FCI GPRS Billing Charging Characteristics contains the following information:

Information element name | Required Description
FCIBCCCAMEL Sequence 1 M This |E 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 Thisl|E isafreeformat datato be inserted in the CAMEL
logical call record.
Append Free Format Data (0] This |E indicates that the gprsSSF shall append the free
format datato the Logical call record. Inthe SGSN thereis
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aseparate Logical call record for the attach/detach state
model and for each PDP context.

e If thislEispresent indicating “Append”, the gprsSSF
shall append the free format data received in this|F to
the free format data already present in the Logical call
record for that session or PDP Context.

o If thislE isabsent or in value “Overwrite”, then the
gprsSSF shall overwrite al free format data already
present in the Logical call record for that session or
PDP Context, by the free format datareceived in this
IF.

If no Logical call record exists yet for that session or PDP
Context, then the gprsSSF shall ignore this |E.

PDP Id

This |E 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 session or asingle PDP context for the
dialogue.

M Mandatory (The IE shall always be sent)

O Optimal (Service logic dependent)

C Conditiona (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

The following information elements are used:

Information el ement name Required | Description

Gprs Reference Number M This |E contains an identifier that is allocated by the
gprsSSF and used further on to identify the gprsSSF
instance taking care of GPRS session or PDP context.

GPRS Cause M This |E contains the Cause value indicating the reason for
releasing the GPRS session or PDP context.

PDPID C This |E identifies the PDP context which shall be released.

If not present the dial ogue corresponds to the session or to
one single PDP context.

M Mandatory (The |E shall always be sent)

C Conditional (The IE shall be sent, if available)
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6.6.2.8 Request Report GPRS Event

6.6.2.8.1 Description

ThisIF isused 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 el ement name Required | Description

Gprs Reference Number M This |E contains an identifier that is allocated by the
gprsSSF and used further on to identify the gprsSSF
instance taking care of GPRS session or PDP context.

GPRS Event M This |E specifies the event or events of which areport is
reguested.
PDPID C This |E identifies the PDP context, which the Request

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

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

Data Event contains the following information:

I nformation element name Required | Description

GPRS Event type M This |E specifies the type of event of which areport is
reguested.

Monitor Mode M This |E indicates how the event shall be reported.

M Mandatory (The |E shall always be sent)

6.6.2.9 Reset Timer GPRS

6.6.2.9.1 Description
This IF isused to refresh the gprsSSF timer.

6.6.2.9.2 Information Elements

The following information elements are required:

Information el ement name Required | Description

Timer ID M This |E specifies the default value for the Tssf timer.
<no underline>

Timer Value M This |E specifies the value to which the timer Tssf shall
be set.
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PDPID C This | E identifies the PDP context, which the Reset of
the timer is applicable for. If not present the dialogue
corresponds to the session or to one single PDP context.

M Mandatory (The |E 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

ThisIF isused to send e-parameters from the gsmSCF to the gprsSSF. If charge advice information is received from the
gsmSCEF, it shall replace the charge advice information which would be generated by the SGSN and inhibit any further
generation of CAl by the SGSN. Further processing of the charge advice information by the SGSN shall bein
accordance with the GSM Advice of Charge Supplementary Service.

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

6.6.2.10.2 Information Elements
Information el ement name Required | Description
Gprs Reference Number M This |E contains an identifier that is allocated by the

gprsSSF and used further on to identify the gprsSSF
instance taking care of GPRS session or PDP context.

SCI GPRS Billing M This |E defines the Advice Of Charge related information to
ChargingCharacteristics 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|E is sent after an Activate PDP Context Accept or
Attach Accept has been received from the SGSN. This|E
defines the Advice Of Charge related information to be
provided to the Mobile Station, if supported by the SGSN.

PDPId C ThislE isincluded if the AoC is applicable to a PDP
context. If not present the AoC is applicable to the session
or for asingle PDP context for the dialogue.

M Mandatory (The IE shall always be sent)
ftional { : I )
C Conditiona (The IE shall be sent, if available)

AOC GPRS s defined as:
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Information element name Required | Description

AOC Initial M This|E contains CAl elements as defined in 3G TS
22.024 [X].

AOC Subsequent @) 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
CAIl Elements M This|E contains CAl elements as defined in 3G TS
22.024[x].
Tariff Switch Interval 0] This |E indicates the tariff switch time until the next tariff
switch applies.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)
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**¥*x  FIRST MODIFIED SECTION  ****

5.1 Data types

CAMEL- FCl GPRSBI | | i ngChar gi ngChar acteri stics { PARAMETERS- BOUND : bound} ::= CGHO-CESEQUENCE {
GPRS- Ref er enceNunber [0] GPRS- Ref er enceNunber,
f Cl BCCCAMELsequencel [61] SEQUENCE {
freeFor mat Dat a [0] OCTET STRING (S| ZE

(bound. &mi nFCl Bi | | i ngChar gi ngDat aLengt h. .
bound. &raxFCl Bi | | i ngChar gi ngDat aLengt h) ),

appendFr eeFor mat Dat a [+2] AppendFreeFor mat Dat a DEFAULT overri de,
pDPI D [23] PDPI D OPTI ONAL
}
}
CAMEL- SCI Bi | | i ngChar gi ngChar acteristics ::= GHO-CESEQUENCE {
GPRS- Ref er enceNunber [ 0] GPRS- Ref er enceNunber,
aOCBef or eAnswer [ ©1] AQCCBef or eAnswer,
aCCAf t er Answer [+2] AOCCSubsequent
}
GPRS- Ref er enceNunber 1= SEQUENCE {
gPRS- Ref er ence [0] Integer4,
gpr sSSF- Addr ess [1] | SDN- AddressString

-- Indicates the software instance that takes care of the FSMin the SCP.
-- This le is used to identify the relationship between SGSN and the SCP.

***xx  NEXT MODIFIED SECTION  ****

5.2 Error types

CAP-errortypes {ccitt(0) identified-organization(4) etsi(0) 3gpp(?) unts-network(1l) mnodul es(3) CAP-
errortypes (1) version3(0)}

-- This nmodul e contains the type definitions for the IN CS2 errors.

-- Wiere a paraneter of type CHOCE is tagged with a specific tag value, the tag is automatically
-- replaced with an EXPLICI T tag of the sanme val ue.

DEFINITIONS I MPLICI T TAGS :: =
BEG N
| MPORTS
ros-Informati onCbj ects, datatypes, errorcodes FROM CAP-object-identifiers
{ccitt(0) identified-organization(4) etsi(0) 3gpp(?) unts-network(1) nodul e(0) CAP-object-
identifiers(17) version3(0)}

ERROR
FROM Renot e- Oper ati ons- | nf or mati on- Obj ects ros-1nformati onObj ects
I nvokel D,

Unavai | abl eNet wor kResour ce
FROM CAP- dat at ypes dat at ypes

errcode- cancel ed,

errcode- cancel Fai | ed,

errcode- eTCFai | ed,

errcode-i nproper Cal | er Response,

errcode- m ssi ngCust omer Recor d,

errcode- m ssi ngPar anet er,

err code- par anet er Qut O Range,

errcode- r equest edl nf oError,

errcode-systenfail ure,

errcode-t askRef used,

errcode- unavai | abl eResour ce,

er r code- unexpect edConponent Sequence,

err code- unexpect edDat aVal ue,

err code- unexpect edPar anet er,

errcode- unknownLegl D,

errcode- unknownPDPI d,

err code- unknownGPRSRef er ence,

errcode- over | appi ngDi al ogue

FROM CAP- error codes errorcodes;

-- TYPE DEFI NI TION FOR CAP ERRCRS FOLLOWS
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cancel ed ERROR r=
CODE errcode- cancel ed

-- The operation has been cancel ed.

cancel Fai | ed ERROR o=
PARAMETER  SEQUENCE {
probl em [0] ENUMERATED {
unknownQper ati on (0),
toolLate (1),
oper ati onNot Cancel | abl e (2)
oper a{i on [1] Invokel D,
CODE errcode- cancel Fai | ed

-- The operation failed to be cancel ed.

eTCFai | ed ERROR o=
CODE errcode- eTCFai | ed

-- The establish tenmporary connection fail ed.

i mproper Cal | er Response ERROR :: = {
CODE errcode-i nproper Cal | er Response

-- The caller response was not as expected.

m ssi ngCust omer Record ERROR :: = {
CODE errcode- m ssi ngCust onmer Recor d

-- The Service Logic Program could not be found in the gsnSCF.

m ssi ngPar anet er ERROR r=
CODE errcode- m ssi ngPar anet er

-- An expected optional paraneter was not received.

paranet er Qut Of Range ERROR  ::= {
CODE errcode- par anet er Qut Of Range

-- The paraneter was not as expected (e.g. mssing or out of range).
request edl nf oError ERROR r=
PARAMETER ENUVERATED {
unknownRequest edl nf o (1),
request edl nf oNot Avai | abl e (2)
-- other values FOR FURTHER STUDY
CODE errcode- r equest edl nf oErr or
-- The requested informati on cannot be found.
systenfai | ure ERROR o=
PARAMETER  Unavai | abl eNet wor kResour ce
CODE errcode-systenfail ure

-- The operation could not be conpleted due to a systemfailure at the serving physical entity.

t askRef used ERROR o=
PARAMETER ENUVERATED {
generic (0),
unobt ai nabl e (1),
congestion 2

--ot her val ues FOR FURTHER STUDY
}
CODE errcode-t askRef used
-- An entity normally capable of the task requested cannot or chooses not to performthe task at
-- this tine. This includes error situations |ike congestion and unobtai nabl e address as used in
-- e.g. the connect operation.)

unavai | abl eResource ERROR  ::= {
CODE errcode- unavai | abl eResour ce

-- A requested resource is not available at the serving entity.

unexpect edConponent Sequence ERROR :: = {
CODE er r code- unexpect edConponent Sequence

-- An incorrect sequence of Conponents was received (e.g."D sconnect ForwardConnection"
-- followed by"Pl ayAnnouncenent ™).

unexpect edDat aVal ue ERROR :: = {



CODE errcode- unexpect edDat aVal ue

-- The data value was not as expected (e.g.

unexpect edPar amet er ERROR :: = {
CODE er r code- unexpect edPar anet er

-- A paraneter received was not expected.

unknownLegl D ERROR o=
CODE errcode- unknownLegI D

}
-- Leg not known to the gsnSSF.

unknownPDPI D ERROR = {
CODE errcode- unknovvnPDPI D

}
-- PDPID not known by the receiving entity.

unknownGPRSRef er ence  ERROR =
CODE errcode- unknownGPRSREfer ence
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routing nunber expected but billing nunber received)

-- GPRS Reference not known by the receiving entity.

over | appi ngDi al ogue ERROR =
CODE errcode- over | appi ngD| al ogue

-- For the sane relationship already exists a dial ogue.

END
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*xxx  NEXT MODIFIED SECTION ~ ****

5.4 Error codes

CAP-errorcodes {ccitt(0) identified-organization(4) etsi(0) 3gpp(?) unts-network(1l) nodul es(0) CAP-
errorcodes (3) version3(0)}
DEFINITIONS :: =
BEG N
| MPORTS
ros-1nformati onCbj ects FROM CAP-obj ect-identifiers
{ccitt(0) identified-organization(4) etsi(0) 3gpp(?) unts-network(1) nodul es(0) CAP-object-

identifiers(17) version3(0)}

Code
FROM Renot e- Oper ati ons- | nf or mati on- Ooj ects ros-1nformati onObj ects

1

errcode- cancel ed Code ::=local: O
errcode- cancel Fai | ed Code ::= local: 1
errcode- eTCFai | ed Code ::=local: 3
errcode-i nproper Cal | er Response Code ::= local: 4
errcode- m ssi ngCust onmer Recor d Code ::=local: 6
errcode- m ssi ngPar anet er Code ::=local: 7
errcode- par anet er Qut Of Range Code ::=local: 8
err code- r equest edl nf oErr or Code ::= local: 10
errcode- systenfail ure Code ::=local: 11
errcode-t askRef used Code ::= local: 12
errcode- unavai | abl eResour ce Code ::= local: 13
er r code- unexpect edConponent Sequence Code ::= local: 14
errcode- unexpect edDat aVal ue Code ::= local: 15
er r code- unexpect edPar anet er Code ::= local: 16
err code- unknownLegl D Code ::= local: 17
err code- unknownPDPI d Code ::= local: 18
err code- unknownGPRSRef er ence Code ::=local: 19
errcode- over | appi ngDi al ogue Code ::= local: 20

END
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**xx  NEXT MODIFIED SECTION  ****

5.6 Obiject IDentifiers (IDs)

-- gsnBSSKF/ gsnSCF AC

i d- ac- CAP- gsnSSF- scf Generi cAC OBJECT | DENTI FI ER :: = {id-acE 4}

i d- ac- CAP- gsnSSF- scf Assi st Handof f AC OBJECT | DENTI FI ER :: = {id-acE 6}

i d- ac- CAP- gsnSCF- ssf Generi cAC OBJECT | DENTI FI ER :: = {id-acE 8}
-- gsnBRF/ gsnSCF AC

i d- ac- gsnBRF- gsnSCF OBJECT I DENTIFIER ::= {id-ac 14}
-- gprsSSKF gsnsSCF AC

i d- ac- CAP- gpr sSSF- gsnSCF- AC OBJECT | DENTI FI ER :: = {id-acE 50}

i d- ac- CAP- gsnSCF- gpr sSSF- AC OBJECT | DENTI FI ER :: = {id-acE 51}

-- gsnBSSKF/ gsnSCF Contracts

i d- CAPSsf ToScf Generi c OBJECT | DENTI FIER ::= {id-contractE 3}
i d- CAPAssi st Handof f ssf ToScf OBJECT | DENTI FIER ::= {id-contractE 5}
i d- CAPScf ToSsf Generi c OBJECT | DENTI FI ER :: = {id-contractE 6}
-- gsnBRF/ gsnSCF Contracts

i d-cont ract - gsnmSRF- gsnSCF OBJECT | DENTIFIER ::= {id-contract 13}

-- gprsSSKF/ gsnSCF Contracts
i d- cap3Gpr sSsf Togsntcf OBJECT | DENTI FI ER :
1 d- cap3CGgsnCFTogpr SSSF OBJECT | DENTI FI ER :

{id-contract 14}
{id-contract 15}

-- gsnBSSKF/ gsnSCF Oper ati on Packages

i d- package- scf Activation OBJECT | DENTI FI ER :: = {i d- package 11}
i d- package- gsnBRF- scf Acti vati onCOf Assi st OBJECT | DENTI FI ER :: = {i d- package 15}
i d- package- assi st Connect i onEst abl i shnent OBJECT | DENTI FI ER :: = {i d- package 16}
i d- package- generi cDi sconnect Resour ce OBJECT | DENTI FI ER :: = {i d-package 17}
i d- package- nonAssi st edConnect i onEst abl i shnent

OBJECT | DENTI FI ER :: = {i d- package 18}
i d- package- connect OBJECT | DENTI FI ER :: = {i d- package 19}
i d- package- cal | Handl i ng OBJECT | DENTI FI ER :: = {i d- packageE 20}
i d- package- bcsnEvent Handl i ng OBJECT | DENTI FI ER :: = {i d- package 21}
i d- package- ssf Cal | Processi ng OBJECT | DENTI FI ER :: = {i d- packageE 24}
i d- package-ti nmer OBJECT | DENTI FI ER :: = {i d- package 26}
i d- package-billing OBJECT | DENTI FI ER :: = {i d- package 27}
i d- package- char gi ng OBJECT | DENTI FI ER :: = {i d- package 28}
i d- package- cal | Report OBJECT | DENTI FI ER :: = {i d- package 32}
i d- package- si gnal | i ngContr ol OBJECT | DENTI FI ER :: = {i d- package 33}
i d- package-activityTest OBJECT | DENTI FI ER :: = {i d- package 34}
i d- package- cancel OBJECT | DENTI FI ER :: = {i d- packageE 36}

-- gsnBRF/ gsnSCF Oper ati on Packages

i d- package- speci al i zedResour ceCont r ol OBJECT | DENTI FI ER :: = {i d- package 42}
i d- package- gsnSRF- scf Cancel OBJECT | DENTI FI ER :: = {i d- package 43}
-- gprsSSF/ gsnSCF Operati on Packages OBJECT | DENTI FI ER :: = {i d- package 50}
i d- package- gpr sSCFAct i vat i onPackage OBJECT | DENTI FI ER :: = {i d- package 51}
i d- package- gpr sConnect Package OBJECT | DENTI FI ER :: = {i d- package 52}
i d- package- gpr sRel easePackage OBJECT | DENTI FI ER :: = {i d- package 53}
i d- package- gpr sEvent Handl i ngPackage OBJECT | DENTI FI ER :: = {i d- package 54}
i d- package- gpr sSCFTi mer Package OBJECT | DENTI FI ER :: = {i d- package 55}
i d- package- gpr sSCFBi | | i ngPackage OBJECT | DENTI FI ER :: = {i d- package 56}
i d- package- gpr sSCFChar gi ngPackage OBJECT | DENTI FI ER :: = {i d- package 57}
i d- package- gpr sSCFAct i vi t yTest Package OBJECT | DENTI FI ER :: = {i d- package 58}
i d- package- gpr sSCFCancel Package OBJECT | DENTI FI ER :: = {i d- package 59}
i d- package- gpr sSCFChar geAdvi cePackage OBJECT | DENTI FI ER :: = {i d- package 60}

-- gsnBSSKF/ gsnSCF Abstract Syntaxes

i d- as- gsnBSF- scf Generi cAS OBJECT | DENTI FI ER :: = {id-askE 4}
i d- as- assi st Handof f - gsnSSF- scf AS OBJECT | DENTI FI ER :: = {id-asE 6}
i d- as- gsnBCF- ssf Generi cAS OBJECT I DENTIFIER ::= {id-askE 7}
-- gsnBSRF/ gsnSCF Abstract Syntaxes

i d- as- basi c- gsnSRF- gsnSCF OBJECT IDENTIFIER ::= {id-as 14}
i d- as- basi c- gsnSCF- gsnSRF OBJECT | DENTI FI ER :: = {id-as 15}
-- gprsSSF/ gsnSCF Abstract Syntaxes

i d- as- gpr sSSF- gsn5CF- AS OBJECT | DENTIFIER :: = {id-as 50}

i d- as- gsnSCF- gpr sSSF- AS OBJECT | DENTI FI ER :: = {id-as 51}
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END

*xxx  NEXT MODIFIED SECTION ~ ****

8 GPRS Control

8.1 gsmSCF/gprsSSF operations and arguments

CAP- gpr sSSF- gsnSCF- ops-args {ccitt(0) identified-organization(4) etsi(0) 3gpp(?) unts-network(1)
nmodul es(3) CAP-GPRS-ops-args (5) version3(1)}

DEFINITIONS | MPLICI T TAGS: : =

BEG N

I MPORTS

errortypes, datatypes, operationcodes, classes, ros-Informati onObjects
FROM CAP- obj ect-identifiers

{ccitt(0) identified-organization(4) etsi(0) 3gpp(?) unts-network(1) nodul es(0) CAP-object-
identifiers(17) version3(0)}

OPERATI ON
FROM Renot e- Oper ati ons- | nf or mati on- Ooj ects ros-1nformati onObj ects

t c- Messages, classes FROM CAP-object-identifiers
{ccitt(0) identified-organization(4) etsi(0) 3gpp(?) unts-network(1) nodul e(0) CAP-object-
identifiers(17) version3(0)}
I nvokel dType
FROM TCAPMessages tc- Messages

I MBI,

MBI SDN
FROM MAP- CormonDat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
gsm Net wor k(1) nodul es(3) map- CoomonDat aTypes(18) version6(6)}

PARAMETERS- BOUND
FROM CAP- cl asses cl asses

opcode- acti vi tyTest GPRS,

opcode- appl yChar gi ngGPRS,

opcode- appl yChar gi ngReport GPRS,

opcode- cancel GPRS,

opcode- connect GPRS,

opcode- cont i nueGPRS,

opcode- f ur ni shChar gi ngl nf or mat i onGPRS,

opcode-ini ti al DPGPRS,

opcode-r el easeGPRS,

opcode- event r epor t GPRS,

opcode- r equest Repor t GPRSEvent ,

opcode-reset Ti mer GPRS,

opcode- sendChar gi ngl nf or mat i onGPRS
FROM CAP- oper at i oncodes oper at i oncodes

AccessPoi nt Nare,
GPRSCause,
Char gi ngChar acteri stics,
Char gi ngResul t,
GPRSChar gi ngl D,
GPRSEvent Speci ficl nfornati on,
GPRSEvent Type,
GPRSBI | | i ngChar gi ngChar acteri stics,
M scGPRSI nf o,
PDPI d,
PDPType,
Qual i tyOf Servi ce,
RAl dentity,
Ser vi ceKey,
SGSNCapabi lities,
Ti meAndTi neZone,
Timer| D,
Ti mer Val ue,
FROM CAP- dat at ypes dat at ypes

cancel Fai | ed,

m ssi ngCust oner Recor d,
m ssi ngPar anet er,

par anet er Qut Of Range,
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systenfail ure,

t askRef used,

unexpect edCononent Sequence,
unexpect edDat aVal ue,
unexpect edPar anet er,
unknownPDPI d,
unknownGPRSRef er ence,

over | appi ngDi al ogue

FROM CAP-errortypes errortypes

1

activityTest GPRS OPERATION :: = {

ARGUMENT

ActivityTest GPRSAr g {bound}

RETURN RESULT TRUE

CODE opcode- acti vi tyTest

}
-- Direction: gsnSCF > gprsSSF, Tiner: Ty
-- This operation is used to check for the %onti nued exi stence of a relationship between the gsnSCF
-- and gprsSSF. If the relationship is still in existence, then the gprsSSF will respond. If no
-- reply is received, then the gsnSCF will assunme that the gsnSSF has failed in some way and wil |l
-- take the appropriate action.

ActivityTest GPRSAr g 11 = SEQUENCE {
gPRS- Ref er enceNunber [0] GPRS- Ref er enceNunber
Appl yChar gi ngGPRS 11 = OPERATI ON
ARGUMENT

Appl yChar gi ngGPRSAr g
RETURN RESULT  TRUE
ERRORS {

M ssi ngPar anet er |

Unexpect edConponent Sequence |

Unexpect edPar anet er |

Unexpect edDat aVal ue |

Par anet er Qut Of Range |

Systenfailure |

TaskRef used |

UnknownPDPI D |

UnknownGPRSRef er ence |

Over | appi ngDi al ogue

}

-- Direction gsnBSF -> gprsSCF, Ti ner Tac
-- This operation is used for interacti ng fromthe gsnSCF with the gprsSSF CSE-control | ed
-- session or PDP context chargi ng nechani sm

Appl yChar gi ngGPRSAr g 1= SEQUENCE {
gPRS- Ref er enceNunber [0] GPRS- Ref er enceNunber,
char gi ngCharacteristics [81] Chargi ngCharacteristics,
tariffSwtchlnterval [ £2] I NTECER (1..86400) OPTI ONAL,
pDPI D [23] PDPI d OPTI ONAL
}

-- tariffSwitchinterval is neasured in 1 second units.

Appl yChar gi ngRepor t GPRS OPERATI ON
ARGUMENT
Appl yChar gi ngRepor t GPRSAr g
RETURN RESULT  TRUE
ERRORS {
M ssi ngPar anet er |
Unexpect edConponent Sequence |
Unexpect edPar anet er |
Unexpect edDat aVal ue |
Par anet er Qut Of Range |
Systenfailure |
TaskRef used |
UnknownPDPI D |
UnknownGPRSRef er ence

}

-- Direction gprsSSF -> gsnSSF, Tinmer Tgqqr
-- The Appl yChar gi ngReport GPRS operation provides the feedback fromthe gprsSCF to the gsnSCF
-- CSE-controll ed session charging mechani sm

Appl yChar gi ngRepor t GPRSAr g 11 = SEQUENCE {
gPRS- Ref er enceNunber [0] GPRS- Ref er enceNunber,
char gi ngResul t [61] Chargi ngResult,
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qual i tyOf Servi ce [+2] QualityOfService OPTI ONAL,

active [23] BOCOLEAN DEFAULT TRUE,
pDPI D [34] PDPId  OPTI ONAL

}

-- For the encoding of qualityOrService refer to 3G TS 24. 008

Cancel GPRS 1= OPERATI ON
ARGUMENT
Cancel GPRSAr g
RETURN RESULT TRUE
ERRORS {
Cancel Fai |l ed |
M ssi ngPar anet er |
TaskRef used |
UnknownPDPI D |
UnknownGPRSRef er ence |
Over | appi ngDi al ogue

}

-- Direction: gsnSCF —> gprsSSF, Tiner: Tca
-- This generic operation cancels the corre?at ed previous operation or all previous requests,
-- i.e. all EDPs and reports can be cancelled by the gsnSCF.

Cancel GPRSAr g = CGHO-CGE-SEQUENCE {
gPRS- Ref er enceNunber [ 0] GPRS Ref er enceNunber
al | Request s [0] NULL, <CR editor’s note: will be renpved by Rogier>
pDPI D [1] PDPId OPTI ONAL,
}
connect GPRS { PARAMETERS- BOUND: bound} OPERATION:: = {

ARGUVENT Connect GPRSAr g { bound}

RETURN RESULT  FALSE

ERRORS {mi ssingParaneter |
par anet er Qut Of Range |
unknownPDPI d |
systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }

CODE opcode- connect

}
-- Direction: gsnBCF -> gprsSSF, Tiner: Tcon
-- This operation is used to nodify the Access Point Nanme used when establishing a PDP Context.

Connect GPRSAr g { PARAMETERS- BOUND: bound}:: = SEQUENCE {
accessPoi nt Nanme [0] AccessPoi nt Nane {bound},
pdpl D [1] PDPId OPTI ONAL,
}
Cont i nueGPRS 11 = OPERATI ON
ARGUMENT

Cont i nueGPRSAr g
RETURN RESULT  FALSE
ERRORS {

M ssi ngPar aneter |

UknownPDPI D |

Unexpect edDat aVal ue

}

-- Direction: gsn‘SCF -> gprsSSF, Tiner: Tqu,e

-- This operation is used to request the gprsSSF to proceed with processing at the DP at
-- which it previously suspended processing to await gsnSCF instructions (i.e., proceed to
-- the next point in processing in the Attach/Detach FSM or PDP Context FSM w thout

-- substituting new data fromthe gsnSCF.

Cont i nueGPRSAr g = SEQUENCE {
pDPID [0] PDPId
}

Entit yRel easedGPRS = OPERATI ON

ARGUVENT
Enti t yRel easedGPRSAr g
RETURN RESULT  TRUE
ERRORS {
Cancel Fai |l ed |
M ssi ngPar aneter |
TaskRef used |
UnknownPDPI D |
UnknownGPRSRef er ence
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}

-- Direction: gprsSSF -> gsnSCF, Tiner: Tg,
-- This operation is used to notify the gsngCF that a PDP context has been term nated abnormally
in-- t he SGSN.

Entit yRel easedGPRSAr g 1= SEQUENCE {
gPRS- Ref er enceNunber [ 0] GPRS- Ref er enceNunber,
gPRSCause [61] GPRSCause,
pDPI D [22] PDPI d
}
furni shChar gi ngl nf ormati onGPRS { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUMENT Fur ni shChar gi ngl nf or mat i onGPRSAr g { bound}
RETURN RESULT  TRUEFALSE
ERRORS {m ssi ngParaneter |

t askRef used |

unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar aneter |
unknownGPRSRef er ence |

over | appi ngDi al ogue

CODE opcode- f ur ni shChar gi ngl nf or mat i onGPRS
}
-- Direction: gsnSCF - gprsSSF, Tiner: Tfcig
-- This operation is used to request the gprsSSF to generate, register a logical record or to
-- include sone information in the default |ogical GPRS record.
-- The registered logical record is intended for off line charging of the GPRS session.

Fur ni shChar gi ngl nf or mati onArg { PARAMETERS- BOUND : bound} ::=
FCl GPRSBiI | | i ngChar gi ngChar act eri sti cs{bound}

I nitial DPGPRS 1= OPERATI ON

ARGUVENT
I ni ti al DPGPRSAr g

ERRORS {
M ssi ngCust oner Record |
M ssi ngPar anet er |
Par anet er Qut Of Range |
Systenfailure |
TaskRef used |
Unexpect edConponent Sequence |
Unexpect edDat aVal ue |
Unexpect edPar anet er

}

-- Direction gprsSSF -> gsnSCF, Tiner Ty
-- This operation is used by the gprsssngmhen atrigger is detected at a DP in the GPRS state
-- nmachines to request instructions fromthe gsnSCF

Initial GPRSEvent Arg 11 = SEQUENCE {
gPRS- Ref er enceNunber 0] GPRS- Ref erenceNunber,
servi ceKey 01] Servi ceKey,
gPRSEvent Type 12] GPRSEvent Type,
nBI SDN 23] MsI SDN,
i MBI 24] MBI,
ti meAndTi neZone 35] Ti neAndTi neZone,
gPRSMBC ass 46] GPRSMsO ass OPTI ONAL,
pDPType §7] PDPType OPTI ONAL,
qual i tyOr Servi ce 48] QualityOr Service OPTI ONAL,
accessPoi nt Nanme #9] AccessPoi nt Nanme OPTI ONAL,
rout ei ngAreal dentity 810] RAldentity OPTI ONAL,
chargi ngl D 911] GPRSChar gi ngld OPTI ONAL,
SGSNCapabi li ties 14012] SCSNCapabi li ti es OPTI ONAL
}

Rel easeGPRS .= OPERATI ON

ARGUVENT

Rel easeGPRSAr g
RETURN RESULT TRUE
ERRORS {
Cancel Fai |l ed |
M ssi ngPar anet er |
TaskRef used |
UnknownPDPI D |
UnknownGPRSRef er ence |
Over | appi ngDi al ogue

}

-- Direction: gsnSCF -> gprsSSF, Tiner: Trg



Rel easeGPRSAr g
gPRS- Ref er enceNunber

This operation is used to tear down
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an existing GPRS session or PDP Context at any phase.

::= SEQUENCE {

[0] GPRS- Ref er enceNunber,

gpr sCause
pDPI D
}

Event Repor t GPRS
ARGUMENT
Event Repor t GPRSAr g

RETURN RESULT TRUE
ERRCRS
UnknownGPRSRef er ence
.}

Direction gprsSSF

[61] GPRSCause,
[22] PDPI d OPTI ONAL

11 = OPERATI ON

-> gsnBCF, Ti mer T,

e
This operation is used to notify the gsnSCF of a GPRS session or PDP context rel ated
events (e.g. attach, PDP context activation) previously requested by the gsnSCF in a
Request GPRSRepor t Dat aEvent operati on.

Event Repor t GPRSAr g = SEQUENCE {

gPRS- Ref er enceNunber

[0] GPRS- Ref er enceNunber,

gPRSEvent Type
m scGPRSI nf o

[61] GPRSEvent Type,
[32] M scCGPRSI nfo DEFAULT {nmessageType request},

Request Repor t GRSEvent
ARGUVENT

gPRSEvent Speci fi cl nformati on
pDPI D

}

[ 23] GPRSEvent Speci fi cl nformation OPTI ONAL,
[ 34] PDPI d OPTI ONAL

= OPERATI ON

Request Repor t G°PRSEvent
RETURN RESULT  TRUE

ERRORS {
M ssi ngPar anet er |
Par anet er Qut Of Range |
Systenfailure |
TaskRef used |
Unexpect edConponent Sequence |
Unexpect edDat aVal ue |
Unexpect edPar anet er |
UnknownPDPI D |
UnknownGPRSRef er ence |

Over | appi ngDi al ogue

Request Repor t GPRSEvent Ar g

gsnBCF when the event

}

Direction: gsnBCF - > gprsSSF, Tinmer: T, rge

This operation is used to request the gprsSSF to monitor for an event (e.g., GPRS events
such as -- attach or PDP context activiation), then send a notification back to the

is detected.

= SEQUENCE

gPRS- Ref er enceNunber [0] GPRS- Ref er enceNunber,

Reset Ti mer GPRS =

Reset Ti mer GPRSAr g

gPRSEvent [61] SEQUENCE SI ZE (1..numOf GPRSEvent s) OF GPRSEvent,
pDPI D [ 2] PDPI d OPTI ONAL
}

I ndi cates the GPRS rel ated events for notification.

OPERATI ON
ARGUMENT
Reset Ti mer GPRSAr g
ERRORS {
M ssi ngPar anet er |
Par anet er Qut Of Range |
TaskRef used |
Unexpect edConponent Sequence |
Unexpect edDat aVal ue |
Unexpect edPar anet er |
UnknownPDPI D

}

Direction: gsnSCF —> gprsSSF, Tiner: Trtg
This operation is used to request the gprsSSF to refresh an application timer in the gprsSSF.

= SEQUENCE {
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tinerl D [0] TinerlD DEFAULT t ssf,
timerval ue [%2] Ti mer Val ue,
pDPI D [ 23] PDPI d OPTI ONAL
}
sendChar gi ngl nf or mat i onGPRS { PARAMETERS- BOUND: bound} OPERATION:: = {

ARGUVENT SendChar gi ngl nf ormati onGPRSArg { bound}
RETURN RESULT  TRUEFALSE
ERRORS {mi ssi ngPar anet er
unexpect edConponent Sequence |
unexpect edPar anet er |
par anet er Qut O Range |
systenfailure |
t askRef used |
unexpect edDat aVal ue |
unknownPDPI d |
UnknownGPRSRef er ence |
Over | appi ngDi al ogue

}
CCODE opcode- sendChar gi ngl nf or mat i onGPRS

}
-- Direction: gsnBCF -> gprsSSF, Tiner: Tgcij
-- This operation is used to instruct the gprsSSF on the charging information which the
-- gprsSSF shall send to the Mbile Station by nmeans of GSM access signalling.

SendChar gi ngl nf or mat i onGPRSAr g { PARAMETERS- BOUND: bound}:: = SEQUENCE {
sCl GPRSBi | | i ngChar gi ngChar acteristics [0] SCIGPRSBi | |ingChargingCharacteristics { bound},

}
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8.2 gsmSCF/gprsSSF contracts, packages and ACs

8.2.1.1 gprsSSF/gsmSCF ASN.1 module

CAP- gpr sSSF- gsnS5CF- pkgs-contracts-acs {ccitt(0) identified-organization(4) etsi(0) 3gpp(?) unts-
net wor k(1) nodul es(0) CAP-gprsSSF-gsnSCF- pkgs-contracts-acs (6) version3(0)}

DEFINITIONS :: =

BEG N

-- This nodul e describes the operation-packages, contracts and application-contexts used
-- over the gprsSSF-gsntSCF interface.

I MPORTS

PARANMETERS- BOUND,
net wor kSpeci fi cBoundSet
FROM CAP- cl asses cl asses

ROS- OBJECT- CLASS, CONTRACT, OPERATI ON- PACKAGE, OPERATI ON
FROM Renot e- Oper ati ons- | nf or mati on- Ooj ects ros-1nformati onObj ects

TCMessage {}
FROM TCAPMessages tc- Messages

APPL| CATI ON- CONTEXT, di al ogue- abstract - synt ax
FROM TC- Not at i on- Ext ensi ons t c- Not at i onExt ensi ons

| ActivityTest GPRS {},
appl yChar gi ngGPRS {},
appl yChar gi ngReport GPRS {},
cancel GPRS {},
connect GPRS {},
conti nueGPRS {},
initial DPGPRS {},
rel easeGPRS {},
event Report GPRS {},
| request Repor t GRRSEvent {},
reset Ti mer GPRS {},
sendChar gi ngl nf ormati onGPRS {}
| FROM CAP- gsn5SF- gsn5CF- ops- ar gs

FRO\/I CAP-obj ect-identifiers {ccitt(0) identified-organization(4) etsi(0) 3gpp(?) unts-network(1)
modul es(0) CAP-object-identifiers (17) version3(0)}

L. Application Contexts

cap3- gprssf-scf AC APPLI CATI ON- CONTEXT :: = {
CONTRACT cap3Gpr sSsf ToScf
DI ALOGUE MODE structured
ABSTRACT SYNTAXES {di al ogue-abstract-syntax |
gpr sSSF- scf Abst r act Synt ax}
APPLI CATI ON CONTEXT NAME i d- ac- cap3- gpr sSSF- scf AC}
cap3-gsnscf - gpr sssf AC APPLI CATI ON- CONTEXT :: = {
CONTRACT cap3Gsntcf ToGpr sSsf
DI ALOGUE MODE structured
ABSTRACT SYNTAXES {di al ogue- abstract-syntax |
gsnBCF- gpr sSSFAbst r act Synt ax}
APPLI CATI ON CONTEXT NAME i d- ac- CAP- gsnS5CF- gpr sSSF- AC }
-- Contracts
cap3CGpr sSsf ToScf CONTRACT :: = {

-- dialogue initiated by gprsSSF with Initial DPGPRS, ApplyChargi ngReport GPRS,
-- EntityRel easeGPRS and Event Report GPRS Operati ons
I NI TI ATOR CONSUMER OF
I — |
gpr Sscf Acti vati onPackage {networkSpeci fi cBoundSet}}
RESPONDER CONSUMER OF

| gpr sConnect Package {networ kSpeci fi cBoundSet} |
gpr sRel easePackage {networ kSpeci fi cBoundSet} |
gpr sEvent Handl i ngPackage {networ kSpeci fi cBoundSet} |
gpr sTi mer Package {networ kSpeci fi cBoundSet} |
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gprsBi |l i ngPackage {networkSpecificBoundSet} |

gpr sChar gi ngPackage {networ kSpeci fi cBoundSet} |
gprsActivityTest Package {networkSpecificBoundSet} |
gpr sCancel Package {networkSpecifi cBoundSet} |

gpr sChar geAdvi cePackage {networ kSpeci fi cBoundSet }

}
1D i d- cap3QGpr sSsf ToScf
}

cap3Gsnicf ToGpr sSsf CONTRACT :: = {

-- dialogue initiated by gsnSCF with Appl yChargi nGPRS, ActivityTest GPRS,

-- Cancel GPRS, Furni shChar gi ngl nfornati onGPRS, Rel easeCGPRS,

- - Request Report GPRSEvent ResetFaerGPRS—-and SendChar gi ngl nf or mat i onGPRS Qper ati ons
I NI TI ATOR CONSUMER OF

1

gpr sRel easePackage {networ kSpecifi cBoundSet} |

gpr sEvent Handl i ngPackage {networ kSpeci fi cBoundSet} |
gpr sTi mer Package {networ kSpeci fi cBoundSet} |

gprsBi |l li ngPackage {networkSpecificBoundSet} |

gpr sChar gi ngPackage {net wor kSpeci fi cBoundSet} |
gprsActivityTest Package {networkSpecificBoundSet} |
gpr sCancel Package {networ kSpecificBoundSet} |

gpr sChar geAdvi cePackage {networ kSpeci fi cBoundSet }

)
RESPONDER CONSUMER OF

anrsEvant i i i
gp-SEvVertT IandJ—FHg—PaeKage—{—HeHNBFk%peel—f—l—eBeHﬁdSe{—}—k

1D i d- cap3Gpr sSsf Togsntcf
_}

-- QOperation Packages

gprsScf Acti vati onPackage { PARAVETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUVER | NVOKES { initial DPGPRS {bound}}
1D i d- package- gprsScf Acti vati on}

gpr sConnect Package { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {connect GPRS {bound}}
ID i d- package- gpr sConnect }

gpr sRel easePackage {PARAMETERS-BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {rel easeGPRS {bound}}
1D i d- package- gpr sRel ease}

gpr sEvent Handl i ngPackage { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {request Report GPRSEvent {bound}}
SUPPLI ER | NVOKES {event Report GPRS {bound}}
1D i d- package- gpr sEvent Handl i ng}

gpr sTi mer Package { PARAVMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {reset Ti ner GPRS {bound}}
ID i d- package- gprsTi ner}

gprsBi |l lingPackage { PARAVMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {furni shChar gi ngl nf ormati onGPRS {bound}}
1D i d- package-gprsBilling}

gpr sChar gi ngPackage { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {appl yChar gi ngGPRS {bound}}
SUPPLI ER | NVOKES {appl yChar gi ngRepor t GPRS {bound}}

1D i d- package- gpr sChar gi ng}
gpr sChar geAdvi cePackage { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {'sendChar gi ngl nf or mat i onGPRS {bound}}
ID i d- package- gpr sChar geAdvi ce}
gprsActivityTest Package OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {activityTest GPRS {bound}}
1D i d- package-gprsActivityTest}
gpr sCancel Package { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {cancel GPRS {bound}}
ID i d- package- gpr sCancel }

}

-- Abstract Syntaxes

gpr sSSF- gsnSCFAbst r act Synt ax ABSTRACT- SYNTAX :: = {
Gener i cPpr sSSF- gsnSCF- PDUs
| DENTI FI ED BY i d-as- gprsSSF- gsnSCF- AS}

Generi cSSF-gsnBSCF- PDUs :: = TCMessage {{GorsSsf ToGsntcf | nvokabl e},
{ Gor sSsf ToGsncf Ret ur nabl e} }

Gpr sSsf ToGsniScf Generi cl nvokabl e OPERATION :: = {
activityTest GPRS {networ kSpeci fi cBoundSet} |
appl yChar gi ngGPRS { net wor kSpeci fi cBoundSet} |
appl yChar gi ngReport GPRS { net wor kSpeci fi cBoundSet} |
cancel GPRS { net wor kSpeci fi cBoundSet} |
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connect GPRS { net wor kSpeci fi cBoundSet} |

event Report GPRS { net wor kSpeci fi cBoundSet} |

f urni shChar gi ngl nf or mat i onGPRS { net wor kSpeci fi cBoundSet} |
initial DPGPRS {networkSpecificBoundSet} |

rel easeGPRS { net wor kSpeci fi cBoundSet} |

request Report GPRSEvent { networ kSpeci fi cBoundSet} |

reset Ti mer GPRS { net wor kSpeci fi cBoundSet} |

sendChar gi ngl nf or mat i onGPRS { net wor kSpeci fi cBoundSet} |

Gor sSsf ToGsni5cf Ret ur nabl e OPERATION :: = {
activityTest GPRS {net wor kSpeci fi cBoundSet} |
appl yChar gi ngGPRS { net wor kSpeci fi cBoundSet} |
appl yChar gi ngReport GPRS { net wor kSpeci fi cBoundSet} |
cancel GPRS {networ kSpeci fi cBoundSet} |
connect GPRS { net wor kSpeci fi cBoundSet} |
conti nueGPRS |
furni shChar gi ngl nf ormati onGPRS { net wor kSpeci fi cBoundSet } |
initial DPGPRS {networkSpeci fi cBoundSet}|
rel easeGPRS { net wor kSpeci fi cBoundSet } |
request Report GPRSEvent {networ kSpeci fi cBoundSet } |
reset Ti mer GPRS { net wor kSpeci fi cBoundSet } |
sendChar gi ngl nf or mat i onGPRS { net wor kSpeci f i cBoundSet } }

}

gsnSCF- gpr sSSFGener i cAbst ract Synt ax ABSTRACT- SYNTAX :: = {
Gener i cGsnBCF- gpr sSSF- PDUs
| DENTI FI ED BY i d-as-gsnBCF- gpr sSSF- AS}

Generi cSCF- gprsSSF- PDUs :: = TCMessage {{GsnScf ToGprsSsflnvokabl e}, {GsnBScf ToGpr sSsf Ret ur nabl e} }

GsniScf ToGpr sSsf | nvokabl e OPERATION :: = {
activityTest GPRS {networ kSpeci fi cBoundSet} |
appl yChar gi ngGPRS { net wor kSpeci fi cBoundSet } |
appl yChar gi ngReport GPRS { net wor kSpeci fi cBoundSet } |
cancel GPRS { net wor kSpeci fi cBoundSet } |
connect GPRS { net wor kSpeci fi cBoundSet } |
conti nueGPRS |
furni shChar gi ngl nf or mat i onGPRS { net wor kSpeci fi cBoundSet } |
rel easeGPRS { net wor kSpeci fi cBoundSet }
request Report GPRSEvent {networ kSpeci fi cBoundSet } |
reset Ti mer GPRS { net wor kSpeci fi cBoundSet } |
sendChar gi ngl nf or mat i onGPRS { net wor kSpeci f i cBoundSet } |

GsniScf ToGpr sSsf Ret urnabl e OPERATION :: = {
activityTest GPRS {networ kSpeci fi cBoundSet} |
appl yChar gi ngGPRS { net wor kSpeci fi cBoundSet } |
appl yChar gi ngReport GPRS { net wor kSpeci fi cBoundSet } |
cancel GPRS { net wor kSpeci fi cBoundSet } |
connect GPRS { net wor kSpeci fi cBoundSet } |
reset Ti mer GPRS { net wor kSpeci fi cBoundSet } |
event Report GPRS {net wor kSpeci fi cBoundSet } |
furni shChar gi ngl nf ormati onGPRS { net wor kSpeci fi cBoundSet } |
request Report GPRSEvent {networ kSpeci fi cBoundSet } |
sendChar gi ngl nf or mat i onGPRS { net wor kSpeci fi cBoundSet } |

END
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10 Error procedures

This clause defines the generic error procedures for the CAP. The error procedure descriptions have been divided in
two subclauses, subclause 17.1 listing the errors related to CAP operations and subclause 17.2 listing the errors related
to error conditionsin the different FEs which are not directly related to the CAP operations.

10.1 Operation related error procedures

10.1.xx UnknownGPRSReference

General description

10.1.xx.1 Error description

This error is used to indicate to the gsmSCF or to gprsSSF that a specific instance, indicated by the GPRS
ReferenceNumber parameter value in the operation, is unknown to the gprsSSF or gsmSCF.

Operations gsmSCF—=>gprsSSF

.
- ApplyChargingGPRS

- Cancel GPRS

—  FurnishChargingl nformationGPRS

- RequestReportBCSM Event

—  SendCharginglnformation

Operations gprsSSF>gsmSCF

- ApplyChargingReportGPRS

- EventReportGPRSEvent

- EntityReleasedGPRS

10.1.zz OverlappingDialogue

General description

10.1.zz.1 Error description

This error is used to indicate to the gsmSCF a specific instance, indicated by the GPRS-ReferenceNumber parameter
value in the operation, already has an TCAP dialogue open. This error cause typically is obtained when both the
asmSCF and gprsSSF open a new dialogue at the same time. While the gprsSSF waits for response to an operation send
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in TC-BEGIN it may receive an operation from the gsmSCF in TC-BEGIN. In such cases the dialogue opened by the
gprsSSF is maintained and the dialogue opened by the gsmSCEF is closed with this error code.

Operations gsmSCF=>qprsSSF

ApplyChargingGPRS

— Cancel GPRS

— _FurnishChargingl nformationGPRS

- ReleaseGPRS

- RegquestReportGPRSEvent

— _ SendCharginglnformationGPRS
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11.2 ActivityTestGPRS procedure

General description

This operation 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 identified instance of gprsSSF will respond. If no reply is received within a
given time period, then the gsmSCF which sent this operation will assume that the receiving entity has failed in some
way and will take the appropriate action._This operation opens a new SS7 dial ogue between gsmSCF and gprsSSF.

Parameters
—None:

—  GPRS-ReferenceNumber:
This parameter identifies the instance of the gprsSSF. Each gprsSSF instance is uniquely related to a gsmSCF

instance in the SCP.

Responding entity (gprsSSF)

Normal procedure
gprsSSF precondition:
(2) A relationship exists between the gsmSCF and the gprsSSF

gprsSSF postcondition:
(1) The SSME-FSM stays in the state" 1dle Management"

| (2) If the Bialoguetb-is-active relationship exists and if there is a gprsSSF using the dialogueGPRS-
ReferenceNumber, the SSME sends a Return Result "Activity TestGPRS' to the gsmSCF. The SSME-FSM

returns to the state"ldle Management".

(3) The temporary TC dialogue is closed.

Error handling

Operation related error handling is not applicable, due to class 3 operation.
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11.5 ApplyChargingGPRS procedure

General description

This operation is used for interacting from the gsmSCF with the gprsSSF function: CSE control of GPRS session or
PDP context duration and volume. The ApplyChargingGPRSReport operation provides the feedback from the gprsSSF
to the gsmSCF. The charging scenarios supported by this operation are those given in 3G TS 22.078for CSE control of
GPRS session and PDP context duration and volume.

Parameters

— GPRS-ReferenceNumber:
This parameter identifies the instance of the gprsSSF. Each gprsSSF instance is uniquely related to a gsmSCF

instance in the SCP.

- chargingCharacteristics:
This parameter specifies a choise between parameters required for CSE control of a GPRS session or aPDP
context:
- maxTransferredVolume:
This parameter specifies the maximum volume to be transferred in number of bytes.
- maxElapsedTime:

This parameter specifies the period of time for which a GPRS session or a PDP context can exist beforea
ApplyChargingReportGPRS shall be sent to the gsmSCF.

- tariffSwitchinterval:

This parameter indicates to the gprsSSF the time duration until the next tariff switch. The measurement of the
elapsed tariff switch period commences immediately upon successful execution of this operation.

- pDPID:

This parameter if present specifies the identifier of a PDP context within a control relationship.

Responding entity (gprsSSF)

Normal procedure
gprsSSF preconditions:
(2) A control relationship exists between the gprsSSFand the gsmSCF.
(2) The gprsSSF isin one of the following states:
"Waiting for Instructions"; or
"Monitoring"
SSF postcondition:
(1) No gprsSSF state transition

On receipt of this operation, the gprsSSF sets the charging data using the information elements included in the
operation.
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The gprsSSF will start monitoring for the "PDP Context Establishment Acknowledge', "PDP context deactivation”
"Detach”, "Change of Position session” or “Change of Position Context” event upon receipt of the
ApplyChargingGPRS operation.
Error handling
TaskRefused: In addition to the generic error handling noted below, this error shall be indicated when:

- apreviously received GPRS session or PDP context period or volume duration is pending,

- atariffSwitchinterval isindicated when a previoudy received tariff Switchlnterval is pending.

Generic error handling for the operation related errors is described in Clause 8 and the TCAP services used for
reporting operation e
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11.7 ApplyChargingReportGPRS procedure

General description

This operation is used by the gprsSSF to report charging related information to the gsmSCF as requested by the
gsmSCF using the ApplyChargingGPRS operation. A report shall be made either when a PDP context deactivation,
Change of Position Session, Change of Position Context, Detach event or Change in QoS is detected by the gprsSSF or
when the gprsSSF detects that the transferred volume or elapsed time duration indicated in parameter

transferredV olume or elapsedTime (received in ApplyChargingGPRS operation) has been reached. Note that sending of
ApplyChargingReportGPRS shall only be made on chargable QoS changes, i.e. normally upon MSinitiated QoS
changes.

Parameters

— GPRS-ReferenceNumber:
This parameter identifies the instance of the gprsSSF. Each gprsSSF instance is uniquely related to a gsmSCF
instance in the SCP.

- ChargingResullt:
This parameter provides the SCF with the charging related information previously requested using the
ApplyChargingGPRS operation. The "ChargingResult" is a choice, and can contain either of the following
parameters:

- transferredVolume:
Thisisachoice of the following parameters:
- volumelfNoTariffSwitch

This parameter will be present if no tariff switch has occurred since the detection of the event that
triggered volume count (i.g. PDP context activation) occurred. If present, then the volume transferred
since the tariff switch will be reported.

- volumelfTariffSwitch

This parameter will be present if atariff switch has occurred since the detection of the event that
triggered volume count (e.g. PDP context activation) occurred. If present then the parameter may contain
the following information:;

- volumeSinceLastTariff Switch
The volume since the last tariffSwitch is reported.
- volumeTariffSwitchlnterval

This paramter is present only if atariff switch was detected between the start of volume count for the
current volume count period. If present, the volume between either the detection the event that
triggered volume count or the previous tariff switch (whichever isfirst) and the last tariff switchis
reported.

- elapsedTime:
Thisisachoice of the following parameters:
- timeGPRSIfNoTariff Switch

This parameter will be present if no tariff switch has occurred since the detection of the event that
triggered time count (e.g. attach) occurred. If present then the elapsed time since that event will be
present.
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- timeGPRSIfTariffSwitch

This parameter will be present if atariff switch has occurred since the detection of the event that
triggered time count (e.g. attach) occurred. If present then the parameter may contain the following
information:

- timeGPRSSincelL astTariffSwitch
The time since the last tariff Switch is reported.
- timeGPRSTariffSwitchinterval

This paramter is present only if atariff switch was detected between the start of time count for the
current time count period. If present, the time between either the detection the event that triggered
time count or the previous tariff switch (whichever isfirst) and the last tariff switch is reported.

- qualityOfService:
This parameter provides the SCF with the quality of service negotiated with the subscriber.

- active
This parameter indicates whether the session or PDP context is still established

- pDPID:

This parameter if present specifies the identifier of a PDP context within a control relationship for which the
charging report isvalid.

Invoking entity (gprsSSF)

Normal procedure
gprsSSF preconditions:
(2) A relationship exists between the gprsSSF and the gsmSCF.

(2) A charging event has been detected that was requested by the gsmSCF via an ApplyChargingGPRS operation
gprsSSF postconditions:

() If termination of the GPRS session or PDP context has occurred because the allowed duration or volume has
been reached:

- All outstanding EDPs shall be disarmed,
- ApplyChargingReportGPRS shall be sent to gsmSCF,
- ThegprsSSF shall transit to the ‘Idl€’ state if no more PDP contexts are pending.

(2) If termination of the GPRS session or a PDP context has occurred but not because the allowed duration or
volume has been reached:

- If there are any outstanding EDPs or other reports then the gprsSSF shall remain in the same state, else
- ThegprsSSF shall transit to the ‘Idle€’ state in case there are no more PDP contexts pending.

This operation isinvoked if a charging event has been detected that was requested by the gsmSCF.

Error handling

Generic error handling for the operation related errors is described in Clause 8 and the TCAP services used for
reporting operation errors are described in Clause 10.
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11.12 CancelGPRS procedure

General description

| The gsmSCF uses this class 21 operation to request the gprsSSF to cancel all outstanding requests for a session or a
specific PDP context and enable the state machine in the gprsSSF to go to "Idle" if there are no futher PDP contexts
pending. The Cancel GPRS operation does not specify any specific operation to be cancelled.

Parameters

GPRS-ReferenceNumber:

This parameter identifies the instance of the gprsSSF. Each gprsSSF instance is uniquely related to a gsmSCF
instance in the SCP.

allRequests:

This parameter indicates that all active requests for EventGPRSReport and ApplyGPRSChargingReport shall be
cancelled.

pDPID:

This parameter if present specifies for which PDP context the active requests for EventGPRSReport and
ApplyGPRSChargingReport is to be cancelled.

Responding entity (gprsSSF)

Normal procedure

gprsSSF precondition:

1)

The gprsSSF isin the states "Waiting for Instructions' or "Monitoring".

gprsSSF postcondition:

1

2)

All active requests for ApplyChargingReportGPRS have been cancelled. In case a pDPID was included only the
ApplyChargingReportsGPRS and outstanding EDPs for the corresponding PDP context are cancelled.

In case the gprsSSF was in state "Monitoring” it shall return to idle if there are no other PDP contexts pending;
or

In case the gprsSSF was in state "Waiting for Instructions' it will remain in that state. A subsequent GPRS
session or PDP context processing operation will move the gprsSSF to state "ldle" if there are no other PDP
contexts pending.

The session or PDP context, if in active state, is further treated by gprsSSF autonomously as a normal (non-CSE
controlled) session or PDP context.

All resources allocated to the dialogue are released in case there are no more PDP contexts pending.

Error handling

. Otherwise-gGeneric error handling

for the operatlon related errorsis descri bed in CI ause 8 and the TCAP services which are used for reporting operation
errors are described in Clause 10.
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11.14 ConnectGPRS procedure

General description

This operation is used to request the gprsSSF to modify the APN used when establishing a PDP context.

Parameters
- AccessPointName:

This parameter contains the Access Point Name (see 3G TS 29.060) towards which the PDP context shall be
established. The encoding of this parameter is defined in 3G TS 24.008.

- PDPIa:

This parameter identifies the PDP context for which the modified Access Point Name shall be used.

Responding entity (gprsSSF)

Normal procedure
gprsSSF preconditions:
1) A control relationship exists between the gprsSSF and the gsmSCF.
2) The GPRS PDP context FSM idenntified by the PDPId is supsended at DP PDP_Context_Establishment.
3) ThegprsSSFisin state “Waiting for Instructions”.
gprsSSF postcondition:

1) The gprsSSF performs the actions to establish the PDP context identified by PDPId using the given Access Point
Name.

- the gprsSSF cancels Tggyr;
- if no EDPs are armed, the gprsSSF transits to state "ldl€". Otherwise the gprsSSF transits to state "Monitoring".

No implicit activation or deactivation of DPs occurs.

Error handling

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.
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11.18 ContinueGPRS procedure

General description

This operation is used to request the gprsSSF to proceed with session or PDP context processin at the DP at which it
previously suspended processing to await gsmSCF instructions. The gprsSSF continues processing without substituting
new data from the gsmSCF.

Parameters
- pDPID:
This parameter if present identifies the PDP context within the control relationship for which the processing

shall continue

Responding entity (gprsSSF)

Normal procedure
gprsSSF precondition:
1) GPRSsession or PDP context processing has been suspended at any DP.
2) gprsSSFisin state “Waiting for Instructions’.
gsmSSF postcondition:
1) GPRSsession or PDP context processing continues.
2) gprsSSFisin one of the following states:

- State “Monitoring” because at least one EDP was armed or an ApplyChargingReportGPRS was requested;
or

- State“ldl€” because no EDPs were armed and no ApplyChargingReportGPRS was requested.

The gprsSSF isin state “Waiting for instructions’. The gprsSSF transits to state “Idl€” in case no EDPs are armed and
no outstanding report requests are present. The gprsSSF transits to state “Monitoring” if at least one EDP isarmed, or if
thereis at least one outstanding ApplyChargingReportGPRS request. GPRS session or PDP context processing is
resumed.

Error handling

Operation related error handling is not applicable, due to class 4 operation.
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11.21 EntityReleasedGPRS procedure

General description

This operation is used by the gprsSSF to inform the gsmSCF that a PDP context has terminated abnormally. 1t is sent if
the FGdidlegue relationship has to be kept because of other existing PDP context W|th| n this GPRSReferenceN umber
which are not affected by this error/exception. , ! . ,

allowed-in-a-monitorrelationship:

Parameters

— GPRS-ReferenceNumber:
This parameter identifies the instance of the gprsSSF. Each gprsSSF instance is uniquely related to a gsmSCF

instance in the SCP.

-  GPRSCause

A number giving an indication to the gprsSCF about the reason for discontinuing the PDP context. This may be
used by gsmSCF if FurnishCharginglnformationGPRS is to be sent to the gprsSSF.

- pDPID:

This parameter identifies the PDP context within the control relationship for which the processing shall be
terminated.

Invoking entity (gprsSSF)

Normal procedure
gprsSSF preconditions:
1) State "Waiting for Instructions'; or State "Monitoring".

gprsSSF postcondition:

1) No state transition. Possible armed EDPs are ignored for the indicated PDP context. All connections and
resources related to the specific PDP isreleased.

Error handling

Generic error handling for the operation related errors is described in Cause 8 and the TCAP
services which are used for reporting operation errors are described in O ause 10.
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11.24 EventReportGPRS procedure

General description

This operation is used to notify the gsmSCF of a GPRS session or PDP context event previoudly regquested by the
gsmSCF in a RequestGPRSReportGPRSEvent operation. The monitoring of more than one event could be requested
with a RequestReport GPRSEvent operation, but each of these requested eventsis reported in a separate
EventReportGPRS operation.

Parameters

— GPRS-ReferenceNumber:
This parameter identifies the instance of the gprsSSF. Each gprsSSF instance is uniquely related to a gsmSCF
instance in the SCP.

- gPRSEventType:
This parameter specifies the type of event that is reported.

- gPRSEventSpecificlnformation:
This parameter indicates the session or PDP context related information specific to the event.

For Change of Position it will contain the "newRoutingAreal dentity", if available.
For Detach and Disconnect it will contain the "initiatingEntity".

For PDP context establishment it will contain the "accessPointName".

For PDP context establishment acknowledge it will contain the "chargingl D".

- miscGPRSInfo:
This parameter indicates DP related information.

- messageType:
This parameter indicates whether the message is areguest, i.e. resulting from a RequestReportGPRSEvent
with "monitorMode" = "interrupted”, or a notification, i.e. resulting from a RequestReportGPRSEvent with
"monitorMode" = "notifyAndContinue".

- pDPID:

This parameter if present identifies the PDP context within the control relationship for which the event is
reported.

Invoking entity (gprsSSF)

Normal procedure
gprsSSF preconditions:

(1) The gprsSSF shall be in the state "Monitoring”; or the gprsSSF may be in state "Waiting for Instructions' if the
PDP context deactivate or Detach DP is armed and encountered.

(2) The GPRS session or PDP context SM proceeds to an EDP that is armed.
gprsSSF postconditions:

(1) The gprsSSF staysin the state "Monitoring” if the message type was notification and there are still EDPs armed
that can be met or an ApplyChargingReportGPRS is requested.
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(2) The gprsSSF moves to the state "ldle" if the message type was notification and there are no more EDPs armed,
that can be met or no more ApplyChargingReportGPRS is requested or no more PDP contexts pending.

(3) The gprsSSF moves to the state "Waiting for Instructions” if the message type was request. GPRS session or
PDP context processing is interrupted.

If a EDP-R is met that causes the release of a GPRS session or PDP context , all EDPs related to the session including
all PDP contexts are disarmed and the event is reported via EventReportGPRS.

Error handling

In case the message type is request, on expiration of T g before receiving any operation, the gprsSSF aborts the
interaction with the gsmSCF and instructs the SGSN to handle the session or PDP context according to the default
session and PDP context handling parameters of the valid CSl.

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.




29 3G TS29.078 Version 3.2.0 (1999-12)




30 3G TS29.078 Version 3.2.0 (1999-12)

**xx  NEXT MODIFIED SECTION  ****

11.27 FurnishChargingInformationGPRS procedure

General description

This operation is used to send charge related information to alogical GPRS record. This logical GPRS record is
CAMEL specific. The first GPRS FCI leads to the generation of alogical GPRS record. Receipt of subsequent FCls
shall overwrite or append the contents of the logical record.

Parameters

— GPRS-ReferenceNumber:
This parameter identifies the instance of the gprsSSF. Each gprsSSF instance is uniquely related to a gsmSCF
instance in the SCP.

— - FCIGPRSBIllingChargingCharacteristics:

This parameter contains the following sub-parameters;

-  FCIBCCCAMELsequencel:
This parameter contains the following sub-parameters;

- FreeFormatData
This parameter contains free-format billing and/or charging characteristics.

- AppendFreeFormatData
This parameter indicates that the free-format in the FCI operation shall be appended ot the datain the
logical GPRS context record.

- PDPId
This parameter if present, indicates the PDP context’s logical call record to which the free format data
belongsto.

Responding entity (gprsSSF)

Normal procedure
gprsSSF preconditions:
1) gprsSSF State "Waiting for Instructions’
gprsSSF postcondition:
(1) No FSM state transition.

On receipt of this operation the SSF performs actions to create the GPRS charging record if necessary, and writes the
free-format information carried in the operation into the GPRS record. Note that an FCI operation will create aLogical
GPRS Data Record (CDR) if such arecord does not already exist. Subsequent FCI operations received, will either
overwrite or append the data previoudly written in the free-format CDR field depending on the presence of the |IE
Append Free Format Data

The Logical CDRs will be associated for a given session or PDP context into one or more physical CDRs, as specified
in 3G TS 22.105.
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Error handling

Generic error handling for the operation related errors is described in Cause 8 and the TCAP
servi ces which are used for reporting operation errors are described in O ause 10.
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11.30 InitiaDPGPRS procedure

General description

This operation is sent by the gprsSSF after detection of a TDP-R in the GPRS session or PDP context state machine, to
reguest the gsmSCF for instructions to compl ete the session or PDP context.

Parameters

serviceKey:

This parameter identifies for the gsmSCF unambiguously the requested IN service. It is used to address the
correct application/SLP within the gsmSCF (not for SCP addressing).

- gPRSEventType:

This parameter indicates the armed GPRS Attach/Detach SM or PDP Context SM DP event, resulting in the
Initial DPGPRS operation.

- mSISDN:

MSISDN of the mobile subscriber for which the CAMEL service isinvoked. For encoding see 3G TS 29.002
[15].

- iMSI:
IMSI of the mobile subscriber for which the CAMEL serviceisinvoked. For encoding see 3G TS 29.002 [15].
- timeAndTimezone;

This parameter contains the time that the gprsSSF was triggered, and the time zone that the invoking gprsSSF

residesin.
- gPRSMSClass:
This parameter contains the MS Station capabilites of the mobile subscriber for which the CAMEL serviceis
invoked.
- mSNetworkCapabilities
This parameter contains the Network Capabilities for the session.
- mSRadioA ccessCapabilities
This parameter contains the Radio Access Capabilities of the MS.
- pDPType:

This parameter identifies the PDP type and the actual PDP address.
- pDPTypeQrganization:

This parameter contains the type of PDP address, e.g. ETSI or an IETF type of address. For encoding see GSM
29.060.

- pDPTypeNumber:

This parameter is the address that the PDP context of the MS for which the CAMEL service isinvoked for,
that identifies the M S from the externa packet data network. For encoding see 3G TS 29.060.

- qualityOfService:
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This parameter contains the negotiated quality of service for the PDP current PDP context. For encoding see 3G
TS 24.008.

- accessPointName:

This parameter contains the requested address that the M S for which the CAMEL serviceisinvoked for wants to
connect to. For encoding see 3G TS 29.060 [X].

- routeingAreal dentity:

This parameter contains the location information of the MS for which the CAMEL service isinvoked from. For
encoding see 3G TS 29.060.

- charginglD:

This parameter contains the charging 1D that uniquely identifies the PDP context for the MS for which the
CAMEL serviceisinvoked from. For encoding see 3G TS 32.015.

- sGSNcapabilities:
This parameter specifies the capabilities which the SGSN node can provide for the CAMEL service control.

— GPRS-ReferenceNumber:
This parameter identifies the instance of the gprsSSF. Each gprsSSF instance is uniquely related to a gsmSCF
instance in the SCP.

Invoking entity (gprsSSF)

Normal procedure
gprsSSF preconditions:
1) Anattach or PDP context activation attempt has been initiated and the event was armed asa TDP
gprsSSF postcondition:
1) A control relationship has been established and the gprsSSF is in state "waiting for instructions”.

The address of the gsmSCF that the Initial DPGPRS operation shall be sent to is fetched from the valid CSI. The
gprsSSF provides all available parameters.

The gprsSSF shall memorise the address of the response message and use it in the future TCAP dialogues.

A control relationship is established to the gsmSCF. The gprsSSF application timer Tgge is set when the gprsSSF sends
Initial DPGPRS for requesting instructions from the gsmSCF. It is used to prevent from excessive session or PDP
context duration or volume usage.

Error handling

If the destination gsmSCEF is not accessible then the gprsSSF instructs the SGSN to handle the session or PDP context
according to the Default session or PDP context handling parameter of the valid CSl.

On expiration of Tggr before receiving any operation, the gprsSSF aborts the interaction with the gsmSCF and instructs
the SGSN to handle the call according to the Default session or PDP context handling parameter of the valid CSl.

If the MS abandons the establishment of a session or PDP context after the sending of Initial GPRSEvent, then the
gprsSSF aborts the control relationship after the first response from the gsmSCF has been received.

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.
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11.35 ReleaseGPRS procedure

General description

This operation is used to tear down by the gsmSCF an existing GPRS session or PDP context at any phase. The
operation can only be sent within a control relationship and is not allowed in a monitor relationship.
Parameters

— GPRS-ReferenceNumber:
This parameter identifies the instance of the gprsSSF. Each gprsSSF instance is uniquely related to a gsmSCF

instance in the SCP.

-  GPRSCause

A number giving an indication to the gprsSSF about the reason of releasing the session or a specific PDP
context. This may be used by gprsSSF for generating specific indications to the MS or to fill in the "cause" in
the rel ease message.

- pDPID:

This parameter if present identifies the PDP context within the control relationship for which the processing
shall be released.

Responding entity (gprsSSF)

Normal procedure
gprsSSF preconditions:
1) State "Waiting for Instructions'; or State "Monitoring".
gprsSSF postcondition:

1) "Idle", after sending any outstanding ApplyGPRSChargingReport and no more PDP contexts are pending.
Possible armed EDPs are ignored. All connections and resources related to the session or PDP context for the
corresponding pDPID are released.

Error handling

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.
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11.38 RequestReportGPRSEvent procedure

General description

This operation is used to request the gprsSSF to monitor for a session or PDP context related event (e.g., events such as
PDP context establishment or detach), then send a notification back to the gsmSCF when the event is detected.

Parameters

— GPRS-ReferenceNumber:
This parameter identifies the instance of the gprsSSF. Each gprsSSF instance is uniquely related to a gsmSCF
instance in the SCP.

- gPRSEvent:
This parameter specifies the event or events of which areport is requested.
- gPRSEventType:
This parameter specifies the type of event of which areport is requested..
- monitorMode:

This parameter indicates how the event should be reported. When the "monitorMode” is "interrupted”, the
event shall be reported as arequest, if the "monitorMode" is "notifyAndContinue", the event shall be
reported as a notification, if the "monitorMode" is "transparent”, the event shall not be reported.

- pDPID:

This parameter if present identifies the PDP context within the control relationship for which the event reporting
is requested.

Responding entity (gprsSSF)

Normal procedure
gprsSSF precondition:
1) A control relationship exists between the gprsSSF and the gsmSCF.
2) ThegprsSSF isin either the state "Waiting for Instructions’ or the state "Monitoring".

NOTE: In state "monitoring" only requests to disarm detection points (with MonitorMode set to " Transparent)
or send notifications of events (with MonitorMode set to "NotifyAndContinue") shall be accepted.

gprsSSF postconditions:
1) The requested EDPs have been armed as indicated.

2) Previoudly requested events are monitored until ended by a transparent monitor mode, until the end of the
session or PDP context or until the EDPs are detected.

3) The gprsSSF remains in the same state, unless all EDPs have been disarmed and no more
ApplyChargingReportGPRS has been requested. If no more PDP contexts are pending the gprsSSF moves to the
state "ldle".
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Error handling

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.
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11.41 ResetTimerGPRS procedure

General description

This class 2 operation is used by the gsmSCF to refresh the Tggr application timer, in order to avoid the Tggr time-out
at the gprsSSF.

Parameters
- timerValue
This parameter specifies the value to which the T g timer is to be set.
- timerlD:
This parameter has a default value identifying the Tgge timer.
- pDPID:

This parameter if present specifies the identifier of a PDP context within a control relationship.

Responding entity (gprsSSF)

Normal procedure
gprsSSF preconditions:
1) Session or PDP context establishment attempt has been initiated.
2) Session or PDP context processing has been suspended at a DP.
3) ThegprsSSF isin the "Waiting for Instruction” state.
gprsSSF postconditions:
1) The Tgg timer has been reset.

2) The gprsSSF remains in the same state.

Error handling

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.
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11.44 SendCharginglnformationGPRS Procedure

This operation is used to instruct the gprsSSF on the advice of charge information to be sent by the gprsSSF, provided
the SGSN supports Advice Of Charge. The operation may be invoked on multiple occasions.

Parameters

— GPRS-ReferenceNumber:
This parameter identifies the instance of the gprsSSF. Each gprsSSF instance is uniquely related to a gsmSCF

instance in the SCP.

- SCIGPRSBIllingChargingCharacteristics:
This parameter contains the Advice of Charge information:

- a0OCGPRS:
This parameter specifies the Advice of Charge information that shall be forwarded to the MS. It may contain one

or more of the following parameters:
- aOClnitial:

Thisisaset of GSM Charge Advice Information elements, as defined in 3G TS 22.024.These CAl
elements are sent by the gprsSSF to the M'S when an Activate PDP Context Accept or Attach Accept is
sent to MS and a tariff switch has not yet occurred. It may also be sent at any other time e.g. upon change
of QoS or RAI.

- a0CSubsequent:
This parameter may indicate the following information:
- CAlElements

Thisisaset of GSM Charge Advice Information elements, as defined in 3G TS 22.024. These CAl
elements are sent to the MS when an Activate PDP Context Accept or Attach Accept is detected and a
tariff switch has occurred previously, or when Activate PDP Context Accept or Attach Accept has
previously been detected and a tariff switch occurs.

- tariffSwitchinterval:

This parameter indicates to the gprsSSF the time duration until the next tariff switch. The
measurement of the elapsed tariff switch period commences immediately upon successful execution of
this operation.

Responding Entity (gprsSSF)

Normal Procedure

gprsSSF preconditions:

A control relationship exist between the gprsSSF and the gsmSCF.

The gprsSSF FSM isin state “Waiting for Instructions’ or in state “Monitoring”.
gprsSSF postconditions:

No state transition.

On receipt of this operation the gprsSSF performs actions to send the advice of charge information to the M S, provided
Advice Of Chargeis supported by the SGSN.
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If advice of chargeisto be provided to a GSM MS in conjunction with CSE control of session or PDP context duration
or volume, then the following sequence of operations shall be sent from the gsmSCF to the gprsSSF in the following
order and in the same TCAP TC-CONTINUE or TC-BEGIN component:

ApplyChargingGPRS; SendCharginglnformationGPRS.

These operations will be processed sequentially by the gprsSSF, in the order that they are sent by the gsmSCF. Note
also that in this case parameter Tariff Switchlnterval may be present in either in the ApplyChargingGPRS operation or
the SendChargingl nformationGPRS operation, but not in both operations. It is recommended that it shall be transported
in the ApplyGPRSCharging operation.

The TariffSwitchinterval information received with either of these operations shall set the same tariff switch timer in
the gprsSSF, and this duration timer shall run from the time of successful operation execution.

Error handling

TaskRefused: In addition to the generic error handling noted below, this error shall be indicated when:

- atariffSwitchinterval isindicated when a previously received tariff Switchinterval is pending.

Generic error handling for the operation related errorsis described in Clause 13 and the TCAP services which are used
for reporting operation errors are described in Clause 15.
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12.1.2 gsmSSF-gsmSCF and-gprsSSF-gsmSCF interfaces
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12.1.x gprsSSF-gsmSCEF interface

12.1.x.1 Normal procedures

12.1.x.1.1 TC-dialogues and relationships

A relationship exists between gprsSSF and gsmSCF if at least one of the following conditions is fulfilled:

— Thereis atleast one EDP armed.

— Atleast onereport is pending.

— gprsSSFisinaTDP or EDP in state WaitingForlnstructions.

The gprsSSF and gsmSCEF relationship can consist of multiple TC-dialogues. The TC-dialogues are closed and
(re)opened whenever necessary.

12.1.x.1.2 gprsSSF-to-gsmSCF messages

This subclause defines the normal procedures for TC messages from the gprsSSF to the gsmSCF.

gsmSSF-FSM related messages

A dialogue shall be established for the first time when the gprsSSF moves from the state | dle to the state Active. The
Initial DPGPRS operation shall be transmitted in the same message. The gprsSSF may intiate the dial ogue with the
following operations:

ApplyChargingReportGPRS

EntityRel easedGPRS

EventReportGPRS

Initia DPGPRS

The gprsSSF shall memorise the gsmSCF address from the [ nitiad DPGPRS response, and use it in the further dialogues.

The gsmSCF shall memorise the gprsSSF address received along with the Initial DPGPRS, and use it in the further
dialogues. The gsmSCF may open a dialogue with the following CAP operations:

ActivityTestGPRS

—  ApplyChargingGPRS

— Cancel GPRS

— _FurnishChargingl nformationGPRS

— ReleaseGPRS

—  RequestReportGPRSEvent

- SendChargingl nformationGPRS

The CAP operation that opens a dialogue shall be sent with a TC-BEGIN request primitive.

The dialogue shall be closed for the idle periods, i.e. in the end of aDP, in the end end of a GPRS session or PDB
context. Each dialogue shall be terminated by using basic end. Similarly each relationship may be terminated in a pre-
arranged way or explicitly by using EntitityReleasedGPRS operation. The following operations can cause pre-arranged
end of the relationship:
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- ContinueGPRS

- ConnectGPRS

- ApplyChargingReportGPRS

—  EntityReleasedGPRS

— EventReportGPRS (EDP-N).

— CancelGPRS

-  ReleaseGPRS

— RequestReportGPRSEvent (disarming of DPs)

When the gprsSSF makes a non-error case state transition to the state | dle and there is one or more pending operation
and TCAP dialogue is established, TCAP dialogue may be terminated by TC-END primitive with zero component(s)
after all pending operations have been sent. When the gsmSSF sends the last EventReportGPRS or
ApplyChargingReportGPRS the relationship may be ended from the gprsSSF by a TC-END request primitive with
basic end.

In the case that there is no pending operation, result nor error, and TCAP dialogue is established, TCAP dialogue shall
be terminated by TC-END primitive with zero component.

In the case where a PDP context release or detach isinitiated by any other entity than an gsmSCF, the gprsSSF shall
end arelationship with the EntityRel easedGPRS operation if the gprsSSF has no armed DP to report nor pending
ApplyChargingReportGPRS which should reported.

When the gprsSSF has sent the last EventReportGPRS or ApplyChargingReportGPRS the relationship may be ended
from the gsmSCF by a TC-END reguest primitive with basic end.

In the case of overlapping dialogues for the same rel ationship the gsmSCF opened dialogue is closed by the gprsSSF
with an error code as specified in clause 10.

SSME-FSM related messages

The following procedures shall be followed:

- _Thedialogue shall be ended with basic end when the ActivityTestGPRS Return Result is sent.

12.1.X.1.3 gsmSCF-to-gprsSSF messages

This subclause defines the normal procedures for TC messages from the gsmSCF to the gprsSSF.

In the case that there is no pending operation, result nor error, and TCAP dialogue is established, TCAP dialogue shall
be terminated by TC-END primitive with zero components, or by packing a CAP operation, result or error into the TC-
END.

In the case of overlapping dialogues for the same relationship the gsmSCF opened dialogue is closed by the gprsSSF
with an error code as specified in clause 10. The gsmSCF shall first respond normally to the operations sent by the
gprsSSF, and then decide on the further actions.

SCME-FSM related messages

The operations sent from the SCME-FSM shall be issued according to the following procedures:

- A new dialogue dialogue is established when the Activity TestGPRS operation is sent.
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