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1 Introduction

During RAN1#69 in Prague some progress was achieved when defining enhancements in UL signaling to support UL CoMP [1]:

· Confirm the working assumption that in addition to the existing mechanism, a UE can support the generation of a PUCCH base sequence and a cyclic shift hopping by replacing the physical cell ID NIDcell with a UE-specifically configured parameter X. 

Additionally, email discussion [2] summarizes several companies’ views regarding the topic. This contribution discusses the remaining details.
2 Final Details on PUCCH configuration for UL CoMP
It is agreed [1] to employ a UE specific parameter X for generation of base sequence and cyclic shift hopping in case of PUCCH for Rel-11 UEs. However, details about mapping of X to base sequence indexes and cyclic shift hopping patterns is still undefined.

The reception point(s) for PUCCH and PUSCH may differ in a practical deployment for a number of reasons. Furthermore, different spatial reuse strategies might be adopted for PUSCH and PUCCH depending on deployment and network load. An example is a network where PUCCH is protected by orthogonal multiplexing on the same RBs PUCCH formats from Ues associated to different RPs, while spatial reuse is adopted for PUSCH. Based on the above considerations, it is preferred to adopt independent base sequence/cyclic shift hopping configuration for PUSCH and PUCCH.
From a specification point of view, the parameter X may substitite the PCID in the PUCCH RS equations. Therefore, the range for X may be set to [0..503].

Even though there could be merits in associating different parameters X to different PUCCH formats, the main argument seems to be support of CoMP for deployments with relaxed backhaul. Such scenarios are not addressed in Rel-11 and more discussion is needed. It is suggested to adopt a common parameter X for all PUCCH formats in Rel-11.
On the other hand, no particular reason was identified for differentiating the base sequence for different PUCCH formats.

Proposal:
· Substitute the PCID with X in the PUCCH RS equations

· X has range [0..503] and is configured independently of the PUSCH VCID
· X is common to all PUCCH formats for the UE.
Another aspect to be clarified is the need for dynamic fallback for PUCCH RS configuration. It is understood [2] that the main motivation for enabling such fallback is handling ambiguity during RRC reconfigurations of PUCCH RS. As observed by several companies such unecrtainties may be handled, if desired, by eNB implementation at the cost of a certain complexity increase. It should be noted that a similar issue arises, e.g., for PUSCH DMRS reconfiguration, even though no fallback mechanism has been discussed in that context so far. It should also be observed that 3GPP typically avoids to address non critical issues arising during reconfigurations. Based on the above observations, it seems that a fallback mechansism is not needed for PUCCH.
Proposal:
· Fallback to PCID is not needed for PUCCH.
A further aspect to be clarified is how to separate the dynamic A/N region for PUCCH format 1a/1b for respectively macro and pico Ues in a CoMP context. A reasonable solution is to rely on a UE specific semistatic shift for the NPUCCH_UE(1) indicating the starting location of PUCCH resource only for dynamically scheduled PUCCH format 1a/1b, which substitutes the legacy cell-specific parameter NPUCCH(1). Even though a dynamic solution based on indication of A/N resources in DCI formats would solve the issue with some additional advantage, especially for support of legacy UEs, the specification impact and overhead increase does not seem justified. In any case, the solution for A/N resource allocation should be taken jointly fro PDCCH and ePDCCH.
Proposal:

· Rel-11 PUCCH supports UE-specific configuration of NPUCCH_UE(1) indicating the starting location of PUCCH resource only for dynamically scheduled PUCCH format 1a/1b 

3 Conclusions

This contribution analyzed PUCCH operations in Rel-11 UL CoMP networks. Some aspects for improvement are identified as follows:

Proposal:
· Substitute the PCID with X in the PUCCH RS equations

· X has range [0..503] and is configured independently of the PUSCH VCID
· X is common to all PUCCH formats for the UE

· Fallback to PCID is not needed for PUCCH
· Rel-11 PUCCH supports UE-specific configuration of NPUCCH_UE(1) indicating the starting location of PUCCH resource only for dynamically scheduled PUCCH format 1a/1b 
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