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Resource Allocation for Streaming – Cell Change

1. General Discussion

A detailed description of how a streaming service is maintained across a cell change is considered herein. The specific case considered is where the MS with an active streaming service makes a cell re-selection and determines that a Routing Area Update is required after it arrives in the new cell. At the point of cell change it is assumed that the following PDP Contexts are activated:

· A PDP Context for an RTP/UDP/IP based data flow – a streaming service requiring a DL TBF.

· A PDP Context for RTSP signalling - an interactive service requiring an UL TBF and a DL TBF.

· A PDP Context for Application Alpha - an interactive service requiring an UL TBF and a DL TBF.

· A PDP Context for Application Beta - an interactive service requiring an UL TBF and a DL TBF.

· A PDP Context for GMM signalling – an interactive service requiring an UL TBF and a DL TBF. Note that this PDP Context requires no explicit activation.

2. Basic Sequence of Events

The sequence of events occurring immediately after cell re-selection are shown in Figure 1 below.
















Figure 1 : Message Flows for Resource Allocation After Cell Change

3. Discussion

The  message events shown in Figure 1 indicate the following:

· If the MS determines that a RAU is required in the new cell then it must defer sending a simultaneous uplink TBF request (i.e. a PRR) since user plane payload cannot be sent on UL TBFs until completion of the RAU procedure.

· The deferred resumption of UL user plane payload in this case (i.e. for re-selection based cell change with RAU) is not a concern as long as there are no services having an UL component that has a low delay QoS attribute. 

· A conversational class service will of course have a low delay QoS attribute for the uplink but will be supported using handover at cell change. As such, there appears to be no services for which quick uplink TBF re-establishment is critical for re-selection based cell change. 

· In addition, upon receiving a simultaneous uplink TBF request the GERAN may have to query the SGSN for the QoS attributes associated with the indicated PFIs. Prior to receiving a response the GERAN will have to proceed to allocate UL TBFs assuming that best effort service is acceptable. 

· All this tends to indicate that the introduction of a simultaneous uplink TBF request does not really serve any real time need to quickly establish multiple UL TBFs.

· According to 44.160 the MS shall set T3168 for each UL TBF requested in sending a simultaneous uplink TBF request. This allows the GERAN to send multiple distinct resource assignments (e.g. multiple PUAs) over time to address each requested UL TBF. 
· Upon receiving the first assignment message the MS will have to switch to the assigned PDCH(s) indicated therein. This will take some time and as such the value of T3168 must of course be large enough to accommodate an MS moving to the assigned PDCH(s). 

· Once on the new PDCH(s) the MS may then receive one or more additional resources assignments (on the PACCH) for those requested UL TBFs for which T3168 is still running. This subsequent assignment message may also require that existing UL TBFs be re-allocated to a yet another PDCH. To allow for this case T3168 must be set to a sufficiently large value.
· The larger we set T3168 the longer the GERAN will be precluded from activating any DL TBF since an MS is not allowed to respond to DL TBF allocations (other than acknowledge the message) while T3168 is running (see section 7.2.4 of 44.160). This is why Figure 1 above shows the establishment of DL TBF for a streaming application (flow “o”) occurring before the MS sends a simultaneous uplink TBF request (flow “q”).

· How long an MS should wait before sending a simultaneous uplink TBF request following the completion of the RAU procedure is FFS. However, it should be noted that by using a single T3168 timer regardless of how many UL TBFs are requested this concern would go away since the value of T3168 could in this case be quite small and reflect only the time needed to complete contention resolution.
· Additional consideration is required for the issue of the bandwidth required by the GERAN to send an assignment response (flow “r”) that allocates resources for the UL TBFs requested in a simultaneous uplink TBF request.
· In St. Paul de Vence there was talk of allowing the GERAN to send a two part assignment response where each part would be a distinct RLC/MAC message and could be one or two blocks long. This approach would likely allow for sufficient bandwidth in all practical cases but leads to further complexity (e.g. what if only one part of the two-part response is received).

· In addition, this two-part assignment response leads to the reliability concern where the MS must receive both blocks of a two-block RLC/MAC message before it can consider the message to be successfully received.

· The multiple T3168 timer approach has the advantage of allowing the GERAN to respond to a a simultaneous uplink TBF request by sending multiple assignment messages (e.g. PUA) over time where each assignment message could occupy a single radio block. This approach therefore has the advantage of maximizing reliability of radio transmissions while also ensuring there will always be enough RLC/MAC control message bandwidth. 

· If the multiple T3168 timer approach results in the GERAN sending back a series of two or more assignments then the GERAN must take steps to ensure that the UL TBFs allocated in the first assignment message or any existing DL TBF will not have to be re-allocated within any subsequent assignment message. Otherwise, the bandwidth advantage associated with the multiple T3168 timer approach would be significantly diminished (i.e. we would start needing 2 block RLC/MAC control messages or even more).

4. Conclusion

Allow for the multiple T3168 timer approach when sending a simultaneous uplink TBF request as long as the following conditions are satisfied:

· If the GERAN chooses to respond to a simultaneous uplink TBF request by sending back a series of two or more assignment messages then it is expected to ensure that the UL TBFs allocated in the first assignment message will not have to be re-allocated within any subsequent assignment message. Note that this might be a problem if the GERAN sends an initial assignment message while waiting for QoS attribute information back from the SGSN. Upon receiving the QoS attribute information the GERAN may determine that re-allocation of all currently allocated TBFs (UL or DL) is required.

· A satisfactory solution must be found for the MS to determine how long to defer the transmission of a simultaneous uplink TBF request following a RAU completion for the case where a DL TBF must first be established following a re-selection based cell change.
If the bandwidth advantage of the multiple T3168 timer approach cannot be assured then for the sake of simplicity we should use a single T3168 timer when a simultaneous uplink TBF request is sent. This may also mean that we need to find a DL bandwidth solution that provides for the use of more than two radio blocks when sending a response to a simultaneous uplink TBF request.
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