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1 Introduction

This contribution aims to identify the main points of consideration related to the discussion on the different methods for relocation of real time services from PS domain.

2 Discussion

2.1 General

The following are identified to be the main points of consideration when evaluating the proposed technical solutions:

· Disruption caused to the user. This is caused by time consumed to the switching of the connection, and the possible misalignment between the flows among which the switching is done.

· Information needed from the source of the relocation (Source RNC) to the target of the relocation (Target RNC), especially for the PDCP Layer. This point had been mentioned, but there was no clear understanding on whether such information transfer is needed or not.

· Changes to signalling protocols in UTRAN interfaces.

· Changes to the signalling protocols in CN interfaces.

2.2 Disruption caused to the user

The amount of disruption caused by the relocation to the service of the user was identified as a key point of consideration for the development of the real time relocation from PS domain. It was understood that the disruption should not exceed the one experienced by a CS user in relocation.

It had been pointed out that the type of the disruption should also be identified. Disruption to the user might be caused e.g.: if the communication has to be suspended for some time during the relocation process and packets are buffered (break), or if switching is seamless, but a frame slip (duplication or loss of packets) might occur.

Based on the current understanding of the proposed solutions, and the fact that many issues still remain open, it is not completely clear what type of disruption will be caused at the different phases of the two proposals. It is also likely that the type of disruption would vary in different implementations that use different types of transport with different delays. 

The different possible disruption cases should be analysed by voice coding experts even without knowing the estimated delay figures, so that the significance of the disruption can be evaluated when the solutions are clarified more.

In addition it should be clarified with R2 what is the requirement of PDCP header compression regarding a possible gap or frame slip, e.g. if it is required by the PDCP header compression that the flow of GTP PDUs is loss less (see also below).

2.3 Information needed from the Source RNC to the Target RNC

This is identified to be one of the most unclear items so far, and clarification is needed from PDCP Header Compression experts R2 and S2. There are two kinds of information that might be required to be transferred:

1. Status of GTP PDUs. It should be clarified with R2 whether the flow of GTP PDUs should be flawless, or if gap or frame slip can be tolerated. Most probably it is not a problem for the radio transmission processing to continue from the next available GTP PDU, but an occurrence of gap or frame slip would contribute directly to the voice quality, and should be analysed by S4.

2. Status of PDCP Header Compression. It should also be clarified with R2 if the Header Compression state machines need to be transferred to the target RNC. The item is linked with the type of Header Compression to be used. It is viewed to be very likely that IP Header Compression will be applied for voice over IP, and that some information would be needed from source RNC to target RNC. Therefore it is very important to ask from the experts of this area if any information is needed, and what is the time criticality of its availability.

This has not been assumed in the contributions presented in R3 for bi-casting, but it has been pointed out to be an integral part of the packet forwarding solution. Also the main points of the packet forwarding solution have been presented without this information transfer.

The need for any information from the source RNC to the target RNC is not dependent on the handover solution, but rather on the PDCP Header Compression solution, and the need for it is identical regardless of the handover solution. Therefore signalling solutions for that can be discussed already (see also below).

2.4 Required changes to UTRAN Specifications

This item should be worked on by R3. The solutions as they have been discussed so far, without assuming relocation for the PDCP header compression entity, have been shown to affect the UTRAN specifications very little. Only the procedure description of Relocation would need to be changed for data duplication in the Source RNC, and in addition to that also some IE changes are needed for the bi-casting solution.

R3 should also study the possibilities to transfer information from the source RNC to the target RNC as effectively as possible in case the PDCP Header Compression status information is needed to be transferred.
2.5 Required changes to CN Specifications

This item should be studied by the respective CN groups. R3 should report the observations to get the discussions started in the corresponding groups.

Currently no CN changes have been identified relating to the data duplication in the Source RNC approach, whereas a number of changes to CN are related to bi-casting. The CN groups should be asked what their view is related to:

1. Dividing the GGSN update into 2 phases (start and stop of bi-casting). The groups could be asked to analyse also other possibilities to better integrate the GGSN update with the relocation.

2. Either updating GGSN always when RNC changes even though SGSN is not changed (i.e. making radio HO visible to GGSN), or specifying bi-casting for both SGSN and GGSN (SGSN bi-casting in the case of intra-SGSN HO).

3 Conclusions

When considering the two proposals only from UTRAN point of view, it seems that there are no major differences. However, some further work is needed to clarify the details. There are also some fundamental open issues that are common for both solutions, e.g. the header compression question. To assure timely completion of this quite essential R00 feature, it is important to include other groups to the discussions and ask their views on the areas they are responsible for. Since especially bi-casting is a system wide concept, it is likely that the final decision in this area should be either taken by S2, or jointly by S2, R3, N1 and N2.

4 Proposal

The following is proposed:

· A LS is sent to S4 asking for their view on the affect of a gap or a frame slip to the voice quality.

· A LS is sent to R2 CC S2 asking about the requirements for the relocation of the PDCP header compression entity (the protocol end point in the operation mode that is optimised for voice over IP). The need for possible data and time criticality of that should be requested to be clarified.

· A LS is sent to N1 and N2 CC S2 asking them to analyse the feasibility of the changes needed for CN protocols. R3's observations in this area should be included as a starting point.

· It is also proposed to consider whether there is a need to start a Technical Report to document the identified considerations.

· When R3 and other groups have formed their opinion on the concepts, a LS is sent to S2 asking them to either make a decision on this or co-ordinate joint activity between the relevant groups to decide on this.
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