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1.
Introduction
Various requirements including system evolution lead to a need to support the coexistence of network-based and mobile-based QoS models in the 3GPP standard. This paper discusses issues that may arise when both scenarios coexist.

These issues are identified so that they can be used to help verify that proposed solutions for coexistence can successfully be deployed.

2.
Conflicting TFTs

In a situation where the mobile based QoS model and the network based QoS model coexist it is possible for new TFTs to be assigned from either end of the connection. If this is done without the right coordination or precedence rules then it is possible that each end could independently assign TFTs that would lead to different handling for the same packet.
Conclusion: Proposals for coexistence should explain how they will avoid ambiguous handling as the result of conflicting TFTs.

3.
Multiple points for flow binding

For the mobile based QoS model in a GPRS IP-CAN it is agreed in PCC that binding between service flows and IP-CAN flows will take place at the PCRF. In the case of the network based QoS model it is assumed that the binding will take place at the PCEF (aka “gateway”). This means that the Gx interface will be different for PDP contexts operating in a mobile based QoS model and those operating in other QoS models (including the “mixed mode” if it exists). Changes to the Gx interface should be avoided for existing applications for backwards compatibility reasons.. 
Conclusion: Proposals for coexistence should explain how evolution from a binding model in the PCRF to a binding model in the PCEF is achieved in a backwards compatible manner.

4.
Application evolution

When assessing deployment scenarios it is necessary to consider how applications and their clients will evolve as well as how the GSM/UMTS infrastructure will evolve.

4.1.
Starting Scenario

Figure 1 shows the starting point for an application that has been deployed based on a system that only supports mobile-based QoS control. In this case the application relies on it’s client “App 1” to request QoS from the MT. The MT must forward this request to the network.

At the server end (“AF1”) a number of different situations are possible. A simple server may not have an Rx interface at all and just reply on provisioned QoS to control the users use of network resources. A more advanced server may have an Rx interface but in this system the way the Rx interface is used will only take account of the mobile based QoS model.
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Figure 1 – Initial deployment of QoS based application

At some point all the nodes in the GSM/UMTS infrastructure (MT, RAN, SGSN, GGSN and PCRF) will be upgraded to support the network based QoS model. As part of this upgrade the Rx interface will be enhanced to support network based QoS. Enhancements to Rx are necessary because the two QoS models need different information to operate. In a mobile based QoS model the PCRF must obtain limits on what is allowed. Therefore the maximum authorized QoS must be provided over Rx. An MT following instructions from the application client may request any QoS that is less than the maximum authorized. In a network based QoS model the PCRF must obtain the actual QoS needed for the service. This is not necessarily the same as the maximum QoS that would be authorized in an Rx policy rule.

4.2.
Infrastructure upgrade

Figure 2 shows the system following the upgrade of the GSM/UMTS infrastructure. The situation must be considered where the infrastructure has been upgraded by the application is only capable of operating in a mobile initiated QoS mode (eg does not support the Rx interface or only supports the mobile based QoS mode of the Rx interface). This situation is important because there are good reasons for operators to avoid changing applications that are already successfully operating in a network. Also networks must evolve in stages and a single step upgrade for all infrastructure nodes and all QoS-based applications is not feasible.
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Figure 2 – situation after infrastructure upgrade

Considering the operation of the application in the situation shown on figure 2 it is clear that the MT must still act on QoS requests coming from the application client App1. This is because as explained above the legacy application server AF1 lacks the ability to trigger network initiated QoS requests.

4.3.
Application upgrade

Figure 3 shows the situation once App1/AF1 have both be upgraded to support the network based QoS model. In this situation AF1’ will signal its QoS requirements to the PCRF using the Rx interface. In this scenario the client App1’ may either not send QoS requests any more, or it may send these requests and they may be ignored by the MT.
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Figure 3 – situation after upgrade of App1/AF1
Note that even though App1 can now operate in a pure network based QoS mode this is not true for all other applications. In a network with multiple applications some applications may only be able to operate in the mobile based QoS model, some applications may only be able to operate in the network based QoS model and some applications may be able to operate in either model.

4.4
Conclusions on application evolution

The following conclusions can be drawn from this discussion:

· Applications will have limitations on which QoS model they can operate in (mobile based QoS model only, network based QoS model only or either model) depending on the capabilities of the application client, the application server and their respective interfaces to the GSM/UMTS infrastructure. When considering the coexistence of the network based and mobile based QoS models the ability to independently chose the model to be used by individual applications is needed.

· The UE must be aware of which QoS model is needed for a particular application so that it can determine whether or not to send QoS requests to the network. Solutions to support coexistence should provide a solution to this requirement. Whether this decision should be performed in the application client or the MT is for further study.

· The QoS API between the application client and the MT is not standardised in 3GPP. Therefore 3GPP can only take limited assumptions about the nature of this interface. Solutions to support coexistence should not have strong dependencies on the nature of this interface.
5.
Proposal

It is proposed that 3GPP endorses the conclusions in section 2, section 3 and section 4.4. It is also proposed that the above discussion is included in an informative annex of 23.203.

3GPP should not approve text covering the operation of a single primary PDP context in a “mixed mode” until the points highlighted in this contribution are addressed in the mixed mode solution.
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