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Introduction

In RAN WG1 meeting #21 in Turin, a document [1] on compressed mode code reuse was presented. According to the meeting minutes [2] the RAN WG1 opinion at that time was that the method was trivial to L1 and the impact to RRC signalling would be small, but it could have a serious impact on RNC algorithms, especially when Iur signalling would be involved. RAN WG1 asked RAN WG3 opinion of the RNC complexity.

In meetings #29 and #30 RAN WG1 received a LS from RAN WG3, [3] and [4] respectively, concerning the method. The LS is asking RAN WG1's opinion on several issues, such as complexity increase when DRNC is involved, timing of the compressed mode, soft handover and RRC signalling aspects.

In this document we propose to enable the improvement only when DRNC is not in the radio link. This would simplify the RAN WG3 work related to proposed method in [1] and based on that a response LS could be drafted. If in later phase the required Iur signalling would be specified and algorithms developed for the DRNC case, that would not have any impact to UE (RRC signalling) nor Node B.
Discussion

Question/Comment #1 from RAN WG3:

From the point of view of UE with a single radio link, where a single Node B and RNC (combined SRNC/DRNC)are involved, the code sharing does not seem to be that complex. However, considering a UE with multiple radio links handled by different Node Bs and DRNCs, the complexity increases: the SRNC is responsible from deciding on the compressed mode pattern to use, the DRNCs are responsible for allocating the codes. For a given pattern, the DRNC has thus to find a code that can be shared. At this point, the likelyhood of always finding "matching" codes in a loaded system is not obvious. The only solution identified up to now was that the DRNC should restrict the sharing of a code in a Cell for compressed mode purpose to UEs having the same SRNC. It would then be left to the SRNC to synchronise the activation of Compressed Mode for each UEs so that compressed frames for UEs sharing the same code do not overlap. Given that, doubts were expressed as to the actual gain of such an improvement given that multiple SRNCs can be connected to a given RNC for UEs having a RL in a given Cell.

Proposed solution/answer: The suggested way forward would be to enable the improvement to be used only when DRNC is not involved (combined SRNC/DRNC) and hence eliminating the compressed mode pattern selection problems and requirements to Iur signalling. Later the multiple RNC case could be investigated as an isolated task, which would not have any impact to UEs nor Node Bs.

Question/Comment #2 from RAN WG3:
Considering the above (code sharing for Compressed Mode purpose is restricted to UEs belonging to the same SRNC), the SRNC still has to find a suitable CFN at which it can activate the Compressed Mode. This might even prove to be impossible given that this is a problem where constraints are propagated from Cell to Cell: considering a UE in Soft Handover for which Compressed Mode is to be activated, the CFN has to be found considering for each Cell in the Active Set the UEs with which the considered UE shares codes, whether Compressed Mode is activated for them and what timing window is appropriate. This significantly increases the complexity of finding the right instant. If the algorithm fails to find an appropriate CFN, it would then not be possible to activate Compressed Mode without some reconfiguration first which means a significant additional delay before CM activation (which does not happen in R99).

Proposed solution/answer: For multiple cells the RNC could have timing instant available (reserved) in the similar way the code resource is full time reserved in R99 to avoid reconfiguration needs when activating compressed mode. Also the method can be focused in the cells having code shortage, as this is a radio link specific parameter thus enabling code resource to be freed where the situation is most limiting in the network. 

Question/Comment #3 from RAN WG3:
The gain analysis in the original proposal submitted to RAN1 was based on only using code sharing. The gain in a mixed R'99 and Rel5 environment is not analysed, in particular w.r.t. the  trade-off of reserving codes for code sharing (and thus reducing the overall resources) and the likelyhood of being able to use these reserved codes.

Proposed solution/answer: This seems to be merely pointing out that the gain analysis in [1]. This is quite obvious and does not require any action from RAN WG1. The method could start providing gain when there are at least four users supporting the enhancement in the cell. The current timing would most probably mean that code sharing could not be part of Rel5, as assumed in the LS from RAN WG3

Question/Comment #4 from RAN WG3:
Can this scheme be used during Soft-handover?

Proposed solution/answer: Yes, as with the current compressed mode definition it is radio link specific information which mode of the channelisation code selection (and scrambling code) will be used during the compressed frame.

Question/Comment #5 from RAN WG3:
In case of code sharing, the UE needs to be explicitly informed about which codes to use for compressed mode. This requires changes to the RRC specification, and thus RAN3 advices RAN1 to consult RAN2 on this issue.

Proposed solution/answer: When drafting the LS, RAN WG1 should also send it to RAN WG2 pointing out, that from RAN WG2 point of view, the simplier approach would not make any difference and would be future proof considering the full SRNC/DRNC support. In both cases the expected change in the RRC seems to be to add the third parameter option on the radio link specific information which currently tells to the UE for each radio link whether to use the channelisation code directly on the branch above or under the other scrambling code in-line with the rules defined in TSG RAN WG1 specifications.
Conclusion

This document presents a simple yet future proof proposal for basis to draft a response LS to RAN WG3. 
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