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1. Introduction and Background

This document discusses the proposal made in the contribution in Tdoc 1022 Uplink TEID for Data I and user plane GGSN address to PDP Context IE (GTP Enhancement).

As explained in this updated version of the proposal after Tdoc 970, the proposal to add a TEID inside the PDP context IE can result in a Y shape configuration at the GGSN. Therefore to introduce this change would mean that GTP implementations in particular at the GGSN and at the RNC would be changed from the current design.

The implications of enabling this Y shape configuration in GTP should be carefully analysed  before making such a change. 

There is a liaison on this subject that was sent from RAN3 to SA2 and CN4. Therefore a decision can not be made without discussing the liaison, seeking SA2’s opinion and exploring other ways of fixing the R99 problem, if there is indeed one. Note that there is no request from any other group to fix a potential problem with the uplink packets in R99.

2. Possible handlings of uplink packets

Here are some possible ways that the uplink buffering can be handled with the current R99 data forwarding mechanism mechanism (it should be noted that these are not all considered to be equally sensible!):

1. Buffer the UL packets at the 3G-SGSN. This is not prevented by the current text in 23.121 because the current text only applies to downlink. It says: "Since the 3G-SGSN does not buffer downstream data, the source RNC may have to buffer ..."

Also the title of the whole paragraphs related to data forwarding refer to “downstream data”. It can therefore be argued that there is no problem with the UL handling today.

Indeed it was the understanding in the RAN3 group when the UL handling was discussed, that there is no issue with the UL handling today, because buffering is acceptable for non real-time services and therefore for R99. This is why the problem highlighted by RAN3 on this subject, only applies to release 4, not to release 99.
2. Use the procedure as defined today and agree that there can be some packet loss UL.

3. Forward the TEID from SGSN1 to SGSN2. However this will result in the Y shape configuration at the GGSN, since the same TEID will be used at the GGSN for the old and the new path. Also the failure cases when there is an error in the GGSN, need to be studied.

4. Use separate Update PDP context request messages from SGSN to GGSN, the first one to update the UL path (at the beginning of the relocation), and the second one to update the DL path at the end of the procedure. Doing this does not require to hold up the Handover command over the radio more than today, since the update PDP messages can be sent from the SGSN2 to the GGSN while in parallel sending the Relocation Request over the Iu to the target RNC.

5. Use a bi-directional tunnel between the 2 RNCs. The forwarding tunnel would be used for both UL and DL packets.

6. Buffer the UL packets at the target RNC. This will require a new RANAP procedure for the SGSN to indicate to the RNC that it can now send UL packets to it.

7. Buffer the UL packets at the UE. This will require a new RANAP/RRC procedure or a new MM message for the SGSN to indicate to the UE that it can now send UL packets to it.

8. Buffer the DL and UL packets at the SGSNs. Potentially add some forwarding from source to target SGSNs. In this case, the forwarding tunnel between RNCs is not used.

Considering that enabling the Y shape configuration (a result of solution 3):

· Would restrict the current implementations which may have put hooks in place to prevent this to happen at the GGSN (or at the RNC).

· May create new error cases if the GGSN detects any GTP-U errors in UL packets.
· Would prevent to have the GTP-U tunnel SGSN1-GGSN and the GTP-U tunnel SGSN2-GGSN on separate VPNs.

· Is likely to cause an error in the GGSN because the GTP sequence numbers received on the same TEID at the GGSN would be reset to 0 when the target SGSN takes over

· Can not be decided before SA2 has answered the liaison on this very subject

· Is not required for Rel99

It is not a decision that should be made unless other solutions have been explored. Using different TEIDs at the GGSN as done today and as has been done so far in GRPS, is a much cleaner solution.

3. Proposal

Therefore it is proposed to discuss the other options. It should be demonstrated first that there is indeed a problem in Release 99 rather than in Release 4. 

If there is indeed an issue, this has to be agreed with other groups and clarified in other specifications. CN4 could fix the problem by using solution 4 above. Other solutions would require other groups’ input. In any case appropriate co-ordination and agreements with other groups is needed.

