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1. Introduction
In RAN1#68, the issues on PUCCH for CoMP were discussed, and the following conclusion was reached:
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In this contribution, we show our views on the FFS parts to finalize the discussions on PUCCH enhancements. 
2. Common or separate virtual cell ID for PUCCH formats
The motivation to introduce virtual cell ID for sequence generation is summarized as following:
· (A). For CoMP scenario 3: in order to achieve a different link connection between UL and DL

· (B). For CoMP scenario 4: in order to achieve cell splitting

The common basis for (A) and (B) is to achieve the best point in terms of minimum pathloss value in order to avoid the unnecessary inter-cell interference. Whereas multiple point reception can also be considered for PUCCH similar to PUSCH, ACK/NACK and CQI target quality is determined considering legacy UEs without CoMP capability. Hence, there is no strong necessity to introduce multiple reception point CoMP schemes, although the schemes may improve the performance. Therefore, we cannot find any convincing reason to separate the reception point depending on PUCCH formats.
Proposal:

· A common virtual cell ID is applied to all PUCCH formats.
3. Relationship with UE-specific configuration of other RS
3.1. PUSCH DMRS and PUCCH

Different from PUCCH, multiple point reception is very attractive for PUSCH to mitigate strong inter-cell interference, resulting in drastic performance improvements [1]. Therefore, PUSCH DMRS sequence should be determined taking into account root sequence and sequence hopping pattern coordination within the UL CoMP set, rather than selecting minimum-pathloss reception point. In addition, we should keep in mind that HetNet is not the only scenario for UL CoMP, i.e. CoMP scenario 1 is equally important because backhaul and synchronization issues can be relaxed. In CoMP scenario 1, any additional configurations for CoMP are not necessary for PUCCH because the best reception point is basically identical to its serving cell, and hence any conjunction of PUSCH and PUCCH is undesirable. 

Therefore, separate configuration for PUSCH and PUCCH is desired, and we propose the following:
Proposal:

· Different virtual cell ID(s) from PUCCH formats can be configured for PUSCH DMRS.
3.2. SRS and PUCCH

Although multiple point reception can be considered as a promising UL CoMP scenario for PUSCH, we don’t see the strong necessity to use a different sequence other than the lowest pathloss reception point because it would cause harmful interference at the lowest pathloss reception point. In addition, UE specific reception point selection other than lowest pathloss point would make the real life operation complicated. Therefore, the basic idea is common for PUCCH and SRS, and there is no strong necessity to set separate cell IDs for them. On the other hand, the introduction of virtual cell ID to generate SRS root sequence has not been agreed yet. Thus, this issue should be discussed first.
Proposal:
· The virtual cell ID can be common between SRS and PUCCH, aiming at the reception at the lowest pathloss reception point.
· Introduction of virtual cell ID to generate SRS sequence should be discussed first.
4. Separate regions for HARQ ACK

Through the discussions in Rel-10 HetNet A.I., separate HARQ ACK regions are acknowledged as a very important feature to avoid the strong interference especially macro to pico interference, otherwise HARQ ACK required performance would be unsatisfied. On the other hand, it was pointed out in the latest RAN1 meetings that the introduction of separate regions will cause the RB depletion. This is indeed agreeable for us because UCI overhead would be a serious problem in the near future due to introduction of up to 5 carrier aggregation and/or CoMP related feedbacks.
In our view, introduction of separate regions is necessary to satisfy HARQ ACK performance requirement. However, it should be used as a “last resort” for the safer system design because HARQ ACK is very important to avoid RLC retransmission. In our understanding, the fundamental reason for the necessity of separate regions for HetNet is power control mismatch, and hence we should try to solve it by using power control approach as much as possible. 
Proposal:

· Introduction of separate HARQ ACK regions should positively considered for the safer system design.
· However, the performance issues on HARQ ACK should be solved by power control approach as much as possible because it is typically caused by power control mismatch in HetNet scenarios.
5. Conclusion

In this contribution, we showed our views on the necessary spec change for PUCCH to realize efficient CoMP operation. Along with the discussions above, we propose the following:
· A common virtual cell ID is applied to all PUCCH formats.
· Different virtual cell ID(s) from PUCCH formats can be configured for PUSCH DMRS.

· The virtual cell ID can be common between SRS and PUCCH, aiming at the reception at the lowest pathloss reception point.
· Introduction of virtual cell ID to generate SRS sequence should be discussed first.
· Introduction of separate HARQ ACK regions should positively considered for the safer system design.
· However, the performance issues on HARQ ACK should be solved by power control approach as much as possible because it is typically caused by power control mismatch in HetNet scenarios.
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Conclusion:


Take the following as working assumption, and further consider the applicability of this in various scenarios.


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. 


FFS if different PUCCH formats share a common X, or have different X values


FFS on relationship with UE-specific configuration of other RS (e.g., PUSCH DMRS, …)


Companies are encouraged to investigate in mechanisms to provide separate regions for A/Ns associated with different base sequences. 
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