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Introduction

At SA2#21, it was proposed that there should be a separate PDP context for each 'media component' (by which was meant Media Specification i.e. m= line in the SDP) [1].

This seemed to be motivated by a number of different things:

1) To have IP flow based Go interface

2) To have a 1-to-1 mapping between IP flows and PDP Contexts.

3) To be able to do more granular charging than PDP context charging

This paper intends to clarify the issues on those topics, and separate them. While points 1) and 3) bring more flexibility, point 2) may not be possible unless we suppose that there is a 1-to-1 relationship between IP flows and SDP Media Components, which may or may not be true.

Discussion

There are a number of different topics here:

1) Go interface is IP Flow based
This was agreed in SA2#21, and clarified in 23.107 [2]. This is independent from the rest of the discussion on 1 media component per PDP Context. Policy enforcement needs to be done on an IP flow, but the limit to 1 media component inside 1 PDP context may not help in achieving this.
IP Policy Enforcement Point functions are provided by the GGSN on a per IP flow basis as described in 23.207. Information such as packet handling action is required on the Go interface to support this level of granularity and to allow service-based factors to influence the Policy Enforcement Point actions. The packet handling action could be optional on the Go interface.

2) How many PDP contexts will be used during the session?

This depends on a number of things which are studied further below. In general, while the number of PDP contexts is likely to increase with the usage of the rel5 IMS this adds some significant overhead. Unless there is no other solution, we should allow the possibility of minimising impact to the GPRS system by allowing multiple media into one PDP context.

Otherwise we would prevent operators from getting the UE to run one larger bit pipe, because we would force the UE to establish one PDP context per m= line in the SDP, whether this makes sense or not (ie whether there is a need for a separate PDP context or not).

Previously in SA2, we had discussed and agreed that different configurations are possible (“bigger” PDP contexts that are re-used, or more granular ones).

* Mapping between IP flows and media components

A single m= line in the SDP describes one media component, and a packet flow to a set of ports at a single address. This may or may not correspond to a single ‘IP flow’
. For example, some video codecs use a hierarchy of flows to different ports of differing importance. If may be required to apply differing IP policy to these flows, although they all share the same UMTS QoS. Equally, differing policy may be applied to the RTP and RTCP flows for a simple audio stream.

Also, non contiguous ports may be used in which case the media component cannot be represented by a single flow. Finally, there could be a different flow label for each of the AMR speech codec modes which would make it possible to adjust the QoS bandwidth requirements dynamically.

These flows definitions are distinct from the TFT which is used only for downlink traffic and represents the aggregate of all the downlink IP flows within the PDP Context.

In summary one media component will have at least 2 IP flows, one uplink and one downlink, and in general will have a number of them each way, which may or may not need to be treated the same way by the IP Policy Enforcement Functions. Also, whilst the flows are combined within the UMTS Bearer Service, they may be treated differently in different access types than UMTS.
In general, it is likely that different media components represented by different m= lines in the SDP, will have different QoS requirements and thus it will make sense to have a PDP context per media component. However it seems artificial to mandate this and change the current rules used in GPRS/UMTS for PDP contexts, which are based only on QoS management and thus do not preclude multiple media components inside a single PDP context. This could make sense for example if the 2 media components have a QoS which is not too different, and/or if one particular media component is not used too often during a session.

According to the above discussion it will not be possible to guarantee that only one IP flow will be carried in one PDP context.

3) Need to do more granular charging than per PDP context
This eases much of the charging and operator control aspects. In which case in 3GPP, maybe it should be a general feature rather than something that is IMS specific. SA2 could communicate with SA5 on the topic of standardising a mechanism to do charging properly (and independently from the PDP context used).

Allow GPRS charging on a per flow basis or at least on a finer granularity than PDP contexts, is independent from the rest of the discussion on 1 media component per PDP Context.
Different levels for this functionality are possible.
- Use rate filters to identify particular packets. Each packet that arrives UL or DL on a particular APN, is analysed to see if the rate filter is matched. The filter can be a source or destination subnet, a port number, an HTTP URL, IP address etc.
If specific subnets and static provisioning are used, then this is quite a simple matching criteria, so it has minimal overhead.
- Service layer billing which uses filters for identifying "other rates" within a PDP context; and then the PS domain element creates different CDRs for the different rates.
- Look inside packets beyond the header enabling filtering on a variety of other capabilities such as session ID, protocol URL etc. This enables application level rating calculation and event based billing.
These items could be studied and analysed with their different levels of granularity and complexity.

Conclusion

1) There is a requirement for IP PEP in the GGSN. This described in detail in 23.207 and is reflected in the fact that the Go interface uses IP flows. IP Policy Enforcement Point functions must be provided by the GGSN on a per IP flow basis. Packet handling action is required to support this level of granularity, but can be optional on the Go interface.

2) There is not necessarily a 1-1 correspondence in IP flows to Media Components or PDP Contexts.
3) The need for charging being more granular than the PDP context level exists independently from the IMS. Instead of changing the usage of PDP contexts for IMS, we should explore solutions (maybe with SA5) to allow this feature.
4) We should not mandate one media component per PDP context as it is too restrictive while not bringing the claimed benefits.
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� An IP flow, as defined in the IETF COPS Framework, is defined by the tuple {Source Address, Source Address Mask, Destination Address, Destination Address Mask, Source port range, Destination port range, protocol}





