SA WG2 Temporary Document

Page 3
-


3GPP TSG SA WG2 Architecture — S2#54
S2-063268
28 August - 1 September 2006

Sophia Antipolis, France

Source:
Nortel 
Title:
Reference scenario for the evolution of QoS control
Document for:
Approval
Agenda Item:
8.1
Work Item / Release:
PCC
Abstract of the contribution: An informative annex reference model is proposed for the evolution of QoS Control following the introduction of Network initiated QoS.  
1.
Introduction

It is planned that a network-based mechanism for QoS control be standardised in 3GPP in Release7. Following a discussion in the PCC group at SA2_54, there was general agreement that:

· In the immediate timeframe only UE controlled QoS is available and applications which require a specific QoS will need to be built on this approach until network-based QoS is introduced. 
· The timeframe in which Network controlled QoS will become commercially available is dependent on many factors, however somewhere between 2008 and 2010 is considered a realistic possibility. 

· It is not regarded as realistic that operators will wait for Network controlled QoS before deploying services which have a QoS requirement. IMS services is one example. 

· Following the introduction of network controlled QoS, it is expected that the use of UE initiated QoS will not instantly disappear. The utilisation of UE controlled QoS may decrease, remain the same or even increase after network controlled QoS is introduced. 
· It is deemed unworkable that the industry will change from using UE control of QoS to network control of QoS on a specific agreed date in the future
The above points create a requirement for 3GPP standards to facilitate the use of both UE control and Network control QoS. To assist with greater understanding of this evolution and the logic behind it it is proposed to briefly capture this evolution model in an informative annex in 23.203. 
2.
Proposal 
Add an evolution scenario explanation and diagram to the informative Annex C of 23.203 as shown below
********************************* Proposed change ************************************

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 TS 23.060 [12]) 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 TS 23.060 [12] 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 TS 23.060 [12] 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.

Editor's 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 information.

C.1.7
Reference Scenario for the evolution of QoS control 

It is expected that following the successful standardisation of a network initiated QoS control mechanism in 3GPP, this functionality would start to appear in commercial networks in subsequent years. The specific time frame for this deployment will depend on many market factors, however for the purposes of the evaluation of this transitory phase the arbitrary timeframe of 2008-2010 is used purely as a point of reference.  

In the period leading up to the availability of network initiated QoS control, it is anticipated that there will be a steady increase in the number of applications which use UE initiated QoS control to establish the necessary higher QoS bearers. 

After network initiated QoS control becomes available, new applications may be deployed which make use of this model or older applications may be upgraded to make use of this new approach to QoS. However due to the population of legacy terminals and the need to manage migration of applications the mobile initiated QoS control model will continue to be used in coexistence with the network initiated QoS control model. It is one possibility that over time the use of the mobile based model will plateau and finally start to decrease. This projected usage of the two QoS models is shown in figure C.1.
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Figure C.1  – Evolution Scenario for QoS Control
It can there be concluded that there is a requirement that 3GPP standards, in particular the GPRS and PCC specifications, efficiently facilitate the use of both the UE initiated and Networked initiated control of QoS, to ensure a smooth evolution following the introduction of Network initiated control of QoS.  
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