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 AUTONUMLGL Introduction

The number of PDP contexts per IMS session is an important issue that needs to be clarified within the scope of R5. It is the aim of this contribution to assess the implications of having multiple media components per IMS session and how they relate to PDP contexts.    

  AUTONUMLGL  Discussion

 AUTONUMLGL  One PDP context per IMS session

 AUTONUMLGL  Advantages  

· The number of activated PDP contexts is optimized. Currently GPRS limits the number of PDP contexts to 11 per user. It has to be noted though that a user is not likely to use (for IMS and GPRS combined) simultaneously 11 PDP contexts at a give time. 

· Time and resource usage (CPU used) during session establishment/release and SRNS relocation are optimized.   

  AUTONUMLGL  Drawbacks  

· QoS requirements of the various components are different: It is s not always  possible nor straight forward to have one PDP context for all components (e.g. voice, data) of a single multimedia session  because of differences in terms of delay, burstiness, bandwidth, etc. Mixing many media components (e.g. voice and video) in the same PDP context implies giving to this unique PDP context the highest requirement of all individual media: If media 1 requires 16Kbit/s, 100ms max delay and packet loss less than 10-3 and media 2 requires 48Kbit/s, 200ms max delay and packet loss less than 10-2 , it would be a waste of radio resources to reserve a RAB with 64Kbit/s, 100ms max delay and packet loss less than 10-3 (e.g. to get 10-3 as packet loss target requiring extra power / redundancy bits on 64Kbit/s  instead of 16Kbit/s). Furthermore, At IMS session setup, QoS requirements are deduced from the currently optional bandwidth parameter and the media type description in SDP.  When  the bandwidth parameter is absent, an extra effort is required in order to combine the QoS requirements for the different components into one single PDP context. It is much easier for instance to define QoS for a single media – i.e. have a specific QoS for a codec or for a limited set of the modes of a given codec   than trying to define a QoS for a combination of codecs (and codec modes).

· At PDP context activation,  a single parameter combines the requested QoS for the full multimedia session. Although the QoS can be downgraded at the CN and/or UTRAN on a per RAB basis (each RAB QoS is negotiated independently over Iu), the impacts on the various media components  is not very flexible.   The entire session is either rejected or its combined QoS is downgraded  irrespective of the fact that different media components have different QoS requirements and certainly different priorities from the end user’s point of view.  An end user that requested an audio/video session may still wish to carry on an audio only session when QoS for video cannot be fulfilled. 

· It is more flexible to modify the initially negotiated QoS  of an already established session when  each PDP context corresponds to one media component. For instance adding or  removing a media component during the session can be achieved at the PS domain level by simply activating/deleting a PDP context at the PS domain level.  How mobility impacts the already negotiated QoS for the PDP context that combines several media components would have to be investigated. For instance, how does the downgrading mechanism work with respect to individual media components when the new CN/RAN node cannot fulfill the already negotiated QoS.

· Different charging plans at  media level are not possible when only one PDP context combines all media components.   As an example, an operator wishing  to attract customers to video applications could advertise attractive video throughput  charging rates. Another example is the case when the calling party only pays for the media it has requested in the initial INVITE while called party pays for the media it has added in a re-INVITE. A one-to-one mapping of IMS media components to PDP contexts allows to have the consumed volume per media component available at GPRS. If a media component is supposed to be charged per volume, then a dedicated PDP context is quite essential.  Furthermore, correlation between the IMS and the PS domain at media component level may not be easily achievable if one PDP context combines multiple media components.

 AUTONUMLGL  One PDP context per media component

All the drawbacks listed above (section 2.1.2) can be resolved if we mandate a one to one mapping between PDP contexts and media components. The only limitation that can be foreseen is the number of PDP contexts that can be activated simultaneously.  It is believed however that, the maximum allowable  number (11) is quite sufficient per user for both GPRS/IMS usage. 

Some additional advantages for adopting such recommendation:

· Binding information associates the policy and QoS session/media information with a PDP context.  The binding information includes 1) an authorization token sent by the P-CSCF to the UE during SIP signaling. , and may include 2) one flow identifier used by the UE, GGSN and PCF to uniquely identify an IP media flow.  The flow identifier as defined in 23.207 identifies an IP media flow associated with the SIP session.  Flow identifiers are based on the ordering of media flows in the SDP.  A flow identifier combined with the authorization token shall be sufficient to uniquely identify an IP media flow. Binding a PDP context with a media component is therefore easily achievable using the binding mechanism already specified in 23.207.

· Mandating one PDP context per media component  solves the issue raised by CN3 in their LS “ Liaison Statement on PDP context based Go Interface ” N3-010481/ S2-012714 discussed in SA2 Meeting #20 in Kobe: “ complex situations may occur if the GGSN receives contradicting policy information for the IP flows carried within one PDP context. Moreover, the GGSN needs to combine the authorized QoS information, the DiffServ code points and packet classifiers related to the IP flows carried by the PDP context.””

 AUTONUMLGL Proposal

In light of the above discussion, It is clear that within the scope of R5, several challenging drawbacks have to be addressed when a PDP context encompasses several media components. Furthermore, it is believed that allowing such solution will impact deployment of IMS and end user appreciation of multimedia sessions. Mandating a PDP context per media component on the other hand allows for greater flexibility in terms of QoS, session handling, and mobility.  Impacts on R5 will be minimal and will simplify 3GPP work with regards to charging and correlation between the IMS and the PS domain.

It is proposed therefore to take as a working assumption the following:

When an IMS session involves multiple media components, a PDP context activation is required for each of the components.   
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