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Problem Description:
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The above message flow shows the PDP context activation procedure (similar for both primary and secondary PDP contexts). It shows that if during RAB setup the QoS is downgraded the GGSN is notified of the downgrade. However, it is not possible for the GGSN to distinguish the cause of the Update PDP Context Request message. There are 3 type of triggering an update to the GGSN: UE-initiated PDP context modification (with or without QoS change), SGSN / RAN initiated (QoS only can be changed), or Routeing Area Updates (no QoS change). 

Since the desired QoS upgrading functionality is reliant on explicit GPRS signalling and is performed in the response message, there is a possibility that in the above activation procedure that the GGSN may attempt QoS upgrade at both Create PDP context Request and also in the Update PDP Context Request. However, the second attempt would be rejected again due to the fact that the RAB request had already been rejected. The same applies in the UE-initiated QoS modification procedure where there may be 2 Update PDP Context procedures instead. 

Possible Solutions:

Timer Based

Since an Update PDP context Request message caused by a downgrade during RAB assignment is likely to arrive at the GGSN soon after an initial request (either Create or Update), it should be possible to implement a guard timer in the GGSN to not trigger another QoS upgrade if an Update PDP context request message is received before that time has expired. The timer should be long enough to cater for the typical amount of time taken to perform RAB assignment.

Usage based

For PDP context activations (both primary and secondary), it is reasonable to not trigger further QoS upgrades until the first uplink packet is received as this is the first possible confirmation that the PDP context has been successfully created due to the fact the Activate PDP context Accept message occurs as the very last signalling message and it is on reception that the UE can start using the PDP context. This confirmation means that the RAN has accepted the requested QoS and therefore there is no further need to upgrade (at least until the set of services change or an Update request is received).
Explicit indication

It is desirable to inhibit QoS upgrade based on knowledge of what triggers a Update PDP context request message. It is reasonable to ask for an explicit indication of the trigger. 

For PDP context activations, it is possible to receive confirmation of successful RAB assignment (no QoS downgrade) via sending an Update PDP context Request (from SGSN to GGSN) without any changed parameters. When there is a QoS downgrade by the RAN, an Update PDP context Request must be sent from SGSN to GGSN indicating the changed QoS. Within this update it should be possible to indicate the Update was triggered by a RAN downgrade. 
Combination of the above

The explicit indication gives the clearest indication of whether further upgrade attempts should be made. However it requires changes in implementation at the SGSN and therefore in roaming situations it is not possible to rely on the explicit indication. A fall-back position would be to a combination of the timer based and usage based.

Proposed Changes:
Annex  C  (informative):
PCC (GGSN) initiated QoS upgrade in GPRS

C.1

Introduction

This section investigates mechanisms by which GPRS can realise a PCC (GGSN) initiated QoS upgrade. This requires the GGSN to attempt to establish a higher QoS than was initially requested by the UE. 

C.1.1
General aspects

A number of possible mechanisms exist for the GGSN to modify the QoS associated with a PDP context. It can be modified by the GGSN after or during PDP context establishment. In addition new mechanisms could be introduced to allow the network to establish completely new secondary PDP contexts. This section elaborates on these three possibilities. 

C.1.2  
QoS upgrade via PDP context modification 

The GGSN initiated PDP context modification procedure (see 23.060) and allows the GGSN to change the QoS for any established PDP context. Upon indication from the PCRF the PCC capable GGSN may use this procedure to change the QoS for a context to match that indicated from the PCRF. The GGSN initiated PDP context modification procedure can also be used immediately after activation to change the QoS for a PDP context which was activated with a different QoS from the one desired by the PCRF. This can be used as a way of working around the restriction that currently exists in 23.060 which says that the network can only "restrict" the QoS requested by the mobile at PDP context activation. By using the GGSN Initiated PDP context modification procedure the GGSN can restrict or enhance the QoS originally requested from the mobile.
C.1.3
QoS upgrade via modification at PDP context establishment or UE initiated context modification 

Currently 23.060 describe the GPRS network nodes as having the ability to restrict the QoS requested by the UE at PDP context establishment or UE initiated context modification. In order to bring in the capability to remove this restriction and allow network nodes to facilitate GPRS QoS upgrade, enhancements would be required to be made to GPRS in Release 7. 

Editors Note: The enhancements required are FFS
C.1.4
QoS upgrade via establishment of a new PDP context 

At present no mechanism is specified in GPRS which enables the GGSN to establish a completely new secondary PDP context, however this could be a way of establishing a PDP context with the desired QoS due to AF interaction.

The PCC support required in this case is a PCC rule push mechanism over Gx, allowing the GGSN to derive a TFT, uplink traffic mapping information and a PDP context QoS profile to send to the UE.

The decision to trigger a new PDP context versus modifying an existing PDP context could be based on the QoS Class Identifier assigned to the service data flow in the PCC rule. If this decision is taken in the PCRF or the GGSN is FFS.
C.1.5
Potential Issues   
Recurring QoS upgrades may result due the reception of Update PDP Context Request messages by the GGSN since the GGSN does not know the origin of the update (UE-initiated, SGSN-initiated, or RAN-initiated modifications). QoS upgrades should be attempted once especially when there has been a RAN downgrade. The GGSN should provide a mechanism to avoid attempts to upgrade QoS in short succession. This can be achieved by three possible mechanisms:
1.
Timer based approach whereby the GGSN does not attempt a QoS upgrade before timer expiry. The timer is triggered by the Create PDP Context Response message and should be long enough to cover any updates caused by the RAN downgrading the request. 
2.
For PDP context activation, the GGSN shall not attempt to upgrade QoS until the first uplink packet is received.

3.
Explicit indication of the cause of an Update PDP context request – e.g. if RAN or SGSN initiated then the GGSN should not attempt an upgrade. This will require changes to both GTP and SGSN implementation and as a result cannot be relied upon in all situations, especially roaming. 
It may be necessary that a combination of the 3 is required to ensure that all roaming/implementation scenarios are catered for. 


C.1.6
Architectural Issues

Editor’s note:At MS initiated PDP context modification there is a lack of confirmation message if the RAN does not accept the increased QoS. This may be an issue for charging. 

This section may also cover a brief description of any potential general architecture issues related to both the UE and the Network attempting set the desired QoS. 

On completion of this analysis, if the GPRS QoS upgrade mechanism has proved to be viable it is proposed that the general requirement for QoS upgrade be included in the main body of 23.203 and corresponding CRs to 23.060 submitted for approval. Finally appropriate text should be moved from this informative annex to the normative GPRS annex before removing this annex to avoid duplication on 
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