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1 Introduction

This contribution provides further material for the discussion related to the method to be selected for Relocation for real-time services from the PS-Domain. Further clarification is provided on the related to enhancement of the R99 solution that bases on data forwarding from the Source RNC. Also a proposal is made on how to proceed.

2 Discussion

Two documents Tdocs 1049 and 1050 providing study on the delay caused by the different solutions for Relocation for real-time services from PS-Domain have been discussed.

Tdoc 1050 shows how a new procedure could be defined based on the assumption that duplication of DL packets to old and new SGSN (bi-casting) is performed from the GGSN. During the discussion it was found out that in addition to the required changes to CN protocols and GGSN implementation (that are outside R3's scope), the document also assumes many enhancements for the handling of real-time services. Also it was noted that the triggering between different parts of the relocation procedure was not specified.

Tdoc 1049 shows how the R99 works based on packet forwarding from source RNC. However, in this document, none of the assumptions that had been taken for UTRAN in Tdoc 1050 to optimise for real-time services have been taken. Tdoc 1049 simply shows a relocation of a non-real-time bearer. It is necessary to make assumptions at the same level, before the comparison of solutions is possible.

The delay estimations in the documents area based on arbitrary values that are depict the size of the delay caused by different activity. Since according to Tdocs 1049 and 1050 the delay in the two scenarios are caused by different "sources", the comparison based on two sets of arbitrary values that are not comparable. On the other hand, since the starting point and the ending point of these two scenarios are the same, and it is possible that there is anyway going to be some discontinuity (delay or overlapping) in the communication (no matter how the switching is done), then it seems fair to assume that there is a common component shown also for these calculations, that aim to cover the total delay throughout the process.

It was also commented that the "delay" calculated in Tdocs 1050 and 1049 does not depict the degradation caused to the service level, when it was also understood that there will be either be brake in the communication caused by "no received packets" situation, or situation where some packets have to be discarded in favour of newer packets that have already arrived.

It had also been discussed that the voice coded to be used, might be fairly robust for this kind of problems from the point of view that the voice quality might not be degraded very much. This kind of property is especially useful for codecs to be used for IP telephony since the loss of packets or delay variation are likely components of any communication in the IP networks.

3 Proposed principles for enhancing PAcket Forwarding Solution

3.1 General

The solution enhances the currently existing for R99. The principle is that data forwarding is done from source RNC to Target RNC for every kind of bearer. The difference between the NRT and RT is that in NRT the source RNC stores a copy of forwarded packets in source RNC until Iu is released due to successful relocation. No user data is stored for RT, but data is copied both directly to the UE (via Iur) and to the GTP tunnel for data forwarding.

3.2 Data forwarding for all types of bearers

Data forwarding should be done for all types of bearers because:

· In CN the handling of all services would be the same

· When something goes wrong and the UE returns to source RNC, all services can be reconnected locally by source RNC. No data is lost for NRT and the break for RT is minimised. The suspended header compression in source RNC can as well start off the fly (since it can keep track of the forwarded ('lost') data).

· This allows the continuation of the communication between Target RNC and UE without fresh start in header compression.

3.3 The main steps of Relocation in UTRAN for data forwarding

The main steps of Relocation in UTRAN from the data forwarding point of view are as follows (applies also for hard HO, when RELOCATION COMMIT message is replaced with the FORWARD SRSNS CONTEXT messages via the SGSNs):

1. Before Sending RELOCATION COMMIT, source RNC stops NRT transmission. Source RNC starts to buffer all arriving DL NRT data. RT transmission over the air (via Iur) continues normally.

2. In RELOCATION COMMIT message, the Source RNC sends the sequence number information for all bearers. The sequence number for RT indicates the first forwarded RT PDCP number. Source RNC starts copying arriving DL data of all bearers to target RNC. Original NRT DL data is buffered in Source RNC. Original RT DL data is still sent to the UE (via Iur).

3. Target RNC starts SRNC operation (when RELOCATION COMMIT message is received). It discards all DL data arriving from Iur to the UE and switches all UL bearers directly to CN. Target RNC sends RLC-Reset PDUs to UE (the appropriate RRC PDU name for Reset to be checked). UE responds with Reset-Ack. In RLC Reset PDUs PDCP sequence numbers are exchanged as follows:

· NRT: UL Target RNC tells in the RESET the UL PDCP sequence number from which UE shall continue the communication. The number is based on the number received in Relocation Commit. 

· NRT:DL:UE responds similarly to Target RNC by indicating the Sequence number of the DL PDCP from which the Target RNC shall continue the communication. (This is in general the first but can be some of the first ones of the forwarded DL NRT PDUs (due to missed RLC ACKs in source RNC), target RNC selects the appropriate of forwarded PDUs to and continues DL transmission from it)

· RT: UL: Target RNC tells in the RESET PDU the UL sequence number which according to the header decompression information should be the next PDCP to be received from the UE. This number might be a few sequence numbers lower than the assumption of UE, since it has still maybe sent a few PDUs via source RNC after commit. UE should roll back the PDCP header compression and thus base the next compressed header of the next RT PDU to the header information of the UL PDU considered as the last received by the target RNC (the indicated one - 1)

· RT:DL: Similarly UE indicates in the RESET ACK PDU the DL Sequence number which PDU according to the DL header decompression information in the UE should next be received by UE. This is not generally the first forwarded but one of the first ones. Target RNC selects appropriate forwarded PDU and bases its header compression to the header of the 'indicated DL PDCP PDU-1'.

3.4 Required changes to Specifications due to Data forwarding for all bearer types

To allow this kind of operation the only change needed to the specifications is that the operation of the Source RNC and Target RNC are updated with the concept of duplicating data and switching to the new flow as described above. This should be covered by few additional sentences for both nodes. 

3.5 Required changes to Specifications 

The integration of GGSN context updating is not up to R3 to decide, but it is clear that if needed and acceptable within the respective groups, that can also be added as part of the solution utilising the data forwarding.

It has also been pointed out that even the R99 operation of data forwarding is not specified clearly (mostly in other TSs than those developed in R3). Therefore it seems clear that the definition of data forwarding needs further clarification, especially from the UL point of view.

There may be other changes needed for supporting the real-time bearers in the PS domain, mainly outside of R3 scope that need to be specified irrespective of the solution taken.

4 Proposal

The following is proposed:

· Common terms for comparing the two solutions are defined.

· Time is allowed until the next meeting to provide comparable material depicting the solutions.

· A LS is drafted to appropriate groups when the comparison is completed (hopefully no later than during the next meeting).
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