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change:

The present CR corrects, clarifies or modifies the following aspects of CAMEL interworking with GPRS.

1. The CSE shall not be able to instruct the SGSN to use ‘number of packets’ as a data threshold criterion. The criteria that may be given by the CSE shall be ‘allowed time’ and ‘total amount of data transmitted’.
Rationale is that the size of packets is unpredicatable and there exists therefore no requirement to monitor packets.

2. When the CSE defines a threshold for a Session or PDP Context in terms of a ‘total amount of transmitted data’, this shall be the sum of the total amount of data sent by the GPRS Terminal and the total amount of data received by the terminal.
This requirements is currently not properly specified.

3. When the SGSN has reached a threshold, it shall not suspend processing and buffer packets. Instead, the SGSN shall report the reaching of the threshold to the CSE and immediately restart counting data or restart timing.
The CSE may decide to release the session.
Rationale is that buffrering packets may lead to data transmission interruption.
The new behaviour (not buffering packets) is in line with circuit switched behaviour.

4. The arming and occurring of the threshold has been incorrectly described as an ‘event’ (EDP).
This is incorrect. The threshold mechanism is not an event comparable to asnwer or disconnect. The reaching of the threshold does not result in an event notification EDP-N or EDP-R. It shall result in an Apply GPRS Charging Report.
The CSE may decide to arm events, to perform charging activities, to define a new threshold or to release the GPRS Session or PDP Context.

5. The CSE has the possibility to instruct the SGSN to release the Session or PDP Context when the SGSN has reached the threshold.
This capability is currently not described in the specification.

6. When the SGSN sends the Apply GPRS Charging report, the SGSN reports the state of the Session or PDP Context at that moment.
This behaviour is currently not described in the specification.

7. The defining of the threshold by the CSE may be done both for a Session and for a single PDP Context.
This shall be stated clearly in the text.

8. The CSE shall be able to perform charging activities at session establishment, at event reporting and at threshold reporting, provided that the session is still active at that moment.
This requirement is currently not properly specified.

9. The GPRS Charging Report procedrue may also be used to notify the CSE about a change in Quality of Service.
This is currently not propoerly specified.

10. The change of position procedure (sect. 10.6) is markes as ‘For further study’.
The change of position shall be available, so the marking may be removed.

11. The CSE shall be able to arm the Detach procedure as EDP-R. This allows the CSE to perform charging activities at session release.
Arming this event as EDP-R is also required in order to perform a ‘CSE initiated GPRS Detach’ procedure (sect. 10.10).
The current description specifies EDP-N only.

12. Sect. 10.10 and 10.11 need to be rephrased.
When the CSE intends to release a Session or a PDP Context, there shall be at least one service event armed with monitoring type ‘control’ at that moment, or the gprsSSF is in state Waiting for Instructions.

13. A section on the charging capabilities of the CSE for GPRS has been added to section 10.

14. A section on ‘Change of QoS for PDP Context’ has been added to section 10.
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10
Procedures for GPRS Data Transmission $(CAMEL3$)

NOTE: 
Other information elements not listed in the following subclauses may be necessary to meet some Stage 1 service requirements. Refer to the Stage 2 specification GSM 03.78 for complete information element lists.

10.1
Initial service events

It shall be possible to specify the following initial service events which shall initiate contact with the CSE:

-
Attach procedure: a subscriber requests to register to the GPRS network

-
PDP Activation / Session Establishment: a subscriber requests the activation of a Packet Data Protocol Context.

-
PDP Activation / Session Establishment Acknowledgement: the SGSN has received an acknowledgement from the GGSN for that request.

10.2
Criteria for contact with the CSE 

It shall be possible for the HPLMN to specify criteria that must be satisfied before the CSE is contacted. The following criteria may be defined:

10.2.1
CSI criteria applicable at attach, session establishment and session establishment acknowledgement procedure 

CSI criteria may be defined for a subscriber both for the case where the GPRS subscriber attaches to the data network, for the case where she starts to set up a data session (PDP active) and for the case where acknowledgement of data session set-up is received (PDP activation acknowledgement).

Criterion at the attach procedure:

-
Capabilities of GPRS MS class; 

Criteria on the type of session (applicable at session establishment request and acknowledgement):

-
Transfer characteristics; e.g. IP, X.25

-
Service characteristics; e.g. Quality of Service

-
Identities; e.g. Access Point Name

The criteria may be collectively defined to be either ‘enabling trigger criteria’ or ‘inhibiting trigger criteria’. The HPLMN may choose not to define any criteria.

If:

-
Enabling trigger criteria are met, or

-
Inhibiting trigger criteria are not met, or

-
No trigger criteria are defined

Then criteria permit the contact with the CSE to be established.

10.3
Attach procedure

The purpose of this procedure is to detect a request from a GPRS subscriber to attach to the data network and allow the CSE to modify the handling of the attach request.

If (according to the CSI):

-
the subscriber is provisioned with a CAMEL based service, relevant for GPRS data transmission; and

-
the attach request is set as a trigger detection; and

-
the attach request occurs; and

-
criteria permit the contact with the CSE to be established.

then ,the VPLMN shall suspend attach processing, make contact with the CAMEL Service Environment and await further instructions.


The information listed in table: A-3 (Attach procedure) shall be provided to the CAMEL Service Environment, if available.


When the VPLMN has made contact with the CSE, the CSE shall be able to instruct the VPLMN to act as described below.

-
activate other control service events for the period being attached to the data network. The CSE shall have the possibility to send the following information:

-
The service event which shall be detected and reported:

-
PDP activation/session establishment request;

-
PDP session establishment acknowledgement;

-
Change of position; 



-
PDP deactivation;

-
Detach procedure;
· perform charging activities (amongst others defining a data or time threshold)
There shall be no restriction regarding the number of times each of the above instructions can be repeated. Once the CSE has concluded issuing the above instructions, it shall issue one and only one of the following instructions:

-
Reject the attachment request;

-
allow the processing to continue unchanged.

10.4
PDP activation / Session Establishment

The purpose of this procedure is to manage a request from the subscriber to activate a Packet Data Protocol. If either (according to the CSI):

-
the subscriber is provisioned with a CAMEL based service relevant for GPRS data transmission; and

· the PDP activation request is set as a trigger detection; and
· the PDP Activation request occurs; and
-
criteria permit the contact with the CSE to be established,

or, the CSE has activated this service event for the attached subscriber and the PDP activation event occurs then,

-
the VPLMN shall suspend processing, make contact with the CSE and await further instructions, or,

-
send a notification and continue.

The information listed in table: A-3 (PDP activation / Session Establishment) shall be provided to the CSE if available.


When the VPLMN has made contact with the CSE, the CSE shall be able to instruct the VPLMN to act as described below.

-
activate other control service events for the life of the PDP context. The CSE shall have the possibility to send the following information:

-
The service event which shall be detected and reported (including a session reference number):

-
Change of position 

-
PDP session establishment acknowledgement 


-
PDP deactivation procedure;

-
Detach procedure;

-
The type f monitoring.


· Perform Charging Activities (amongst others defining a data or time threshold)
There shall be no restriction regarding the order of the above instructions or the number of times each of the above instructions can be repeated. Once the CSE has concluded issuing the above instructions, it shall issue one and only one of the following instruction:

-
Release session,

-
allow the processing to continue unchanged;

-
allow the processing with modified information. The CSE shall have the possibility to send the following information:

-
Access Point Name.

10.5
PDP activation / Session Establishment Acknowledgement

The purpose of this procedure is to manage a request from the subscriber to activate a Packet Data Protocol.
Multiple contacts to the CSE may be made in parallel due to PDP activation / session establishment acknowledgement events being detected whilst a GPRS subscriber is attached to the GSM network.

If either (according to the CSI) :

-
the subscriber is provisioned with a CAMEL based service relevant for GPRS data transmission; and

-
the PDP activation / session establishment acknowledgement is set as a trigger detection point; and

· the PDP Activation/Session Establishment Acknowledgement request occurs; and

-
criteria permit the contact with the CSE to be established,

or the CSE has activated this service event for the attached and / or active subscriber and the PDP activation acknowledgement event occurs then,

-
the VPLMN shall suspend processing, make contact with the CSE and await further instructions, or,

-
send a notification and continue.

The information listed in table: A-3 (PDP activation / Session Establishment Acknowledgement) shall be provided to the CSE if available.

When the VPLMN has made contact with the CSE, the CSE shall be able to instruct the VPLMN to act as described below.

-
activate other control service events for the life of the PDP context. The CSE shall have the possibility to send the following information:

-
The service event which shall be detected and reported (including a session reference number):

-
Change of position 


-
PDP deactivation procedure;

-
Detach procedure;


-
Perform Charging Activities (amongst others defining a data or time threshold)
There shall be no restriction regarding the order of the above instructions or the number of times each of the above instructions can be repeated. Once the CSE has concluded issuing the above instructions, it shall issue one and only one of the following instruction:

-
Release session or PDP Context,

-
allow the processing to continue unchanged;

10.6
Change of Position Procedure
The purpose of this procedure is to detect a request from the GPRS subscriber for update the actual routing area, i.e. to change from one SGSN to another SGSN.

If the CSE has activated this service event for the session and a request to change the position occurs, the VPLMN shall send a notification and continue.

The following information shall be provided to the CSE if available:

-
Event met;

-
New routing area;

10.7
Data Volume or Time  Threshold Procedure

The purpose of this procedure is to control the amount of data transferred to and from the served subscriber or the granted time per Session or PDP Context. The threshold is valid for one session or PDP Context of the subscriber only. If the subscriber controls simultaneous sessions, thresholds per session or PDP Context have to defined.


The type of threshold is indicated per session or PDP Context either as:


-
a data volume transferred by or received by the subscriber or

-
a granted time to transfer packets.

A threshold is reached within a session or PDP Context, when:


-
the total amount of transmitted and received data  reach the granted data volume or,

-

the allowed time for the Session or PDP Context has elapsed.



If the CSE has defined a threshold for a Session or PDP Context and the threshold has been reached, then the VPLMN shall inform the CSE.

The VPLMN shall not suspend the transmission of data packets to and from the GPRS terminal. The VPLMN shall immediately restart counting the amount of data sent and received by the GPRS terminal or restart timing the duration of the Session or PDP Context.


The CSE may instruct the VPLMN to release the Session or PDP Context when the threshold is reached.

The following information shall be provided to the CSE, if available: 

· 
· 
· 
· Charge result (elapsed time or total amount of data transmitted)

· The session or PDP Context for which the event is reported;

· Session or PDP Context-Active indicator


· 




When the VPLMN has reported the reaching of the threshold to the CSE, the CSE shall be able to do the following (assuming the continuation of the applicable dialogue):


· perform charging activities (including the defining of a new threshold)

· arm control service events. The CSE shall have the possibility to send the following information:

· the Service event which shall be detected and reported reported (including a session or PDP Context reference number):

· PDP deactivation

· Detach Procedure

· The session or PDP Context for which the event shall be monitored and reported

· The type of monitoring

There shall be no restriction regarding the order of the above instructions or the number of times each of the above instructions can be repeated. Once the CSE has concluded issuing the above instructions, it may send the following instruction:

-
release session or PDP Context;



10.8
PDP deactivation / Session Release

The purpose of this procedure is to detect a request from the subscriber to release a Packet Data Protocol.

If the CSE has activated this service event for the attached subscriber and the PDP deactivation event occurs then the VPLMN shall suspend processing, make contact with the CSE and await further instructions or send a notification and continue.

The following information shall be provided to the CSE:

-
Event met;

-
The session or PDP Context for which the event is reported;

-
Type of monitoring;

When the VPLMN has made contact with the CSE, the CSE shall be able to instruct the VPLMN to act as described below.

-
activate other control service events for the session. The CSE shall have the possibility to send the following information:

· the Service event which shall be detected and reported reported:

-
Detach Procedure

· the type of monitoring
-
perform charging activities; 

There shall be no restriction regarding the order of the above instructions or the number of times each of the above instructions can be repeated. Once the CSE has concluded issuing the above instructions, it shall send the following instruction:


-
allow the processing to continue unchanged; 

10.9
Detach procedure

The purpose of this procedure is to detect a request from a GPRS subscriber to detach from the data network and to inform the CAMEL Service Environment on the request.


If the CSE has activated this service event for the attached subscriber and the Detach event occurs, then the VPLMN shall suspend processing, make contact with the CSE and await further instructions or send a notification and continue.

The following information shall be provided to the CAMEL Service Environment, if available:

· Event met;

-
Type of monitoring;
When the VPLMN has made contact with the CSE, the CSE shall be able to instruct the VPLMN to act as described below.

-
perform charging activities; 

There shall be no restriction regarding the number of times the above instruction can be repeated. Once the CSE has concluded issuing the above instruction, it shall send the following instruction:


-
allow the processing to continue unchanged; 
10.10
CSE Initiated GPRS Detach Procedure

Following the CAMEL processing of the GPRS attach procedure or PDP context activation procedure it shall be possible for the CSE to initiate GPRS detach at any time.



To use this procedure, there shall be at least one service event armed at that moment with monitoring type ‘control’, or the gprsSSF is in state Wait-for-Instruction.
10.11
CSE Initiated PDP Context Deactivation Procedure

Following the CAMEL processing of the PDP context activation procedure it shall be possible for the CSE to initiate PDP context deactivation at any time.


To use this procedure, there shall be at least one service event armed at that moment with monitoring type ‘control’ or the gprsSSF is in state Wait-for-Instruction.

10.12
Change of Quality of Service Procedure

The CSE may request the VPLMN to report a change in Quality of Service (QoS).

When a QoS change occurs, then the VPLMN shall send a notification to the CSE and continue.

The following information shall be provided to the CSE:

· Charging result – this may be used time or total amount of data transmitted or received


· Quality of Service


· PDP ID


· PDP Context state

When the CSE receives the notification of change of QoS, it may instruct the VPLMM to act as follows:

· perform charging activities (including the defining of a new threshold)

· arm control service events. The CSE shall have the possibility to send the following information:

· the Service event which shall be detected and reported reported (including a session or PDP Context reference number):

· PDP deactivation

· Detach Procedure

· The session or PDP Context for which the event shall be monitored and reported

· The type of monitoring

There shall be no restriction regarding the order of the above instructions or the number of times each of the above instructions can be repeated. Once the CSE has concluded issuing the above instructions, it may send the following instruction:


-
release session or PDP Context;

10.13
Charging Procedures

The CSE can perform the following charging activities:

10.13.1 Advice of Charge

The CSE may send Charge Advice Information (CAI) elements to the SGSN.


10.13.2 Inclusion of Free Format data in CDR

The CSE may send free format data to the SGSN, for inclusion in a CDR. The CSE shall specify the session or PDP Contex for which the free format data is destined.

When sending the free format data to the VPLMN, the CSE may instruct the VPLMN to

· overwrite  the existing free format data for that session or PDP Context, or

· append the newly received free format data to the existing free format data

10.13.3 Specify a threshold for transmitted data or used time

See section 10.7.

10.13.4 Request notification of change in Quality of Service

The CSE may request the VPLMN to notify the CSE when a change in Quality of Service has occurred for a PDP Context.
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