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1 Introduction
At RAN1#69 meeting, the following working assumption related to UL CoMP control signalling was confirmed:

· 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. Companies are encouraged to investigate in mechanisms to provide separate regions for A/Ns associated with different base sequences.
The followed email discussion on other details of PUCCH sequence and resource are made after the meeting, focusing on five main topics:
1. Whether the virtual cell ID for PUCCH is independent from parameters of UE specific PUSCH DM RS configuration?
2. What is the exact value range of the virtual cell ID for PUCCH?
3. Whether the virtual cell ID is common for all the PUCCH formats?
4. Whether the UE specific parameter 
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5. The necessities of fallback to PCI based sequence/hopping pattern generation.

In this document, the above mentioned issues are further discussed and the related proposals are given. 
2  Virtual cell ID related issues
The first issue is whether the virtual cell ID of PUCCH could reuse the one used for generating of PUSCH DM RS, our point is independent virtual cell ID between PUSCH and PUCCH. There are several reasons to support our view:
1. the use cases of virtual cell ID for PUSCH and PUCCH are totally different

For CoMP scenario 3, the performance of PUCCH is limited by interference from other cells, especially when the payload of CSI increases, the same parameter of X could be introduced to the cells within CoMP clusters, but on the other hand, the PUCCH resource consumption is also increased. For CoMP scenario 4, all UEs share the same structure of PUCCH, then the overhead of PUCCH is the main problem, because orthogonal resources need to be provided to all UEs of the cells within CoMP clusters, the different parameter of X could be introduced to increase the multiplexing capacity of PUCCH, also the interference from other cells would increase. So the configuration of X has to take into account the balancing between interference and PUCCH multiplexing capacity for both CoMP scenario 3 and scenario 4. But for X configuration of PUSCH DM RS, the main consideration is to increase DM RS orthogonality for multiple user. 
From above analysis, we could see that the use cases of PUCCH and PUSCH to configure X are different, it has no reason to combine the virtual cell ID of PUCCH and PUSCH.

2. the different sequence shift pattern of PUSCH DM RS
In the LTE release 10, the sequence shift pattern, 
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, the sequence shift pattern for PUCCH is related to the cell ID, and for PUSCH, 
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 is added. The conclusion for PUSCH DM RS from RAN1#69 meeting there is no Delta_SS to generate sequence shift pattern for PUSCH DM RS, so independent virtual cell ID for PUSCH and PUCCH is needed.
The related issue is the range of virtual cell ID for PUCCH, different with PUSCH DM RS, for sequence shift pattern without 
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, the range of virtual cell ID for PUCCH would reuse Rel-10, with the value of [0,503].
Another issue is about whether the virtual cell ID is common for all the PUCCH formats, there are two aspects needed to be considered for independent virtual cell ID for all the PUCCH formats, the first is delay sensitive information (e.g HARQ) may be transmitted independently to the DL transmission points, In Rel-11, only ideal backhaul would be considered, then this aspect is not so critical. Another aspect to be considered is when legacy UEs exist together with Rel-11 UEs, the PCI based PUCCH resource allocation would be applicable to legacy UEs, and if only the virtual cell ID based PUCCH resource allocation is applicable to Rel-11 UEs, there may be collision between the PUCCH resources of both legacy UEs and Rel-11 UEs, so one simple way is to use virtual cell ID for semi static PUCCH such as PUCCH format 2/2A/2B and PCI for dynamic PUCCH such as PUCCH format 1/1A/1B. We think the second aspect is one motivation to introduce independent virtual cell ID to different PUCCH format.
Proposal 1: Virtual cell ID for PUCCH is independent from parameters of UE specific PUSCH DM RS configuration.
Proposal 2: The range of virtual cell ID for PUCCH is [0,503]

Proposal 3: different virtual cell ID could be introduced to different PUCCH format to satisfy the coexistence of legacy UEs and Rel-11 UEs
3 Whether UE specific parameter 
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As shown in the figure, UE sees eNB as serving cell, and derives ACK/NACK resources for PUCCH based on the eNB parameter, but the PUCCH is processed by RRH1, at the same time, UEs directly served by RRH derive ACK/NACK resources for PUCCH based on the RRH parameter, this scenario may bring collision between PUCCH region for eNB and RRH. One solution is to introduce UE specific parameter 
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 to the UEs under decoupled control and data operations, such as UE in the figure.
Proposal 4: UE specific parameter 
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 is needed to avoid collision between UEs served by both macro and RRH and UEs served by RRH only.
4 The necessities of fallback to PCI based sequence/hopping pattern generation
The main motivation for necessities of fallback to PCI based sequence/hopping pattern generation is ambiguity period during reconfiguring the UE specific virtual cell ID and parameter
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, but the network could totally aware of both configurations before and after any reconfiguration.
Proposal 5: there is no necessity to fall back to PCI based sequence/hopping pattern generation.
5 Conclusion

In this contribution, open issues related to uplink control signalling are discussed and the following proposals are made:

Proposal 1: Virtual cell ID for PUCCH is independent from parameters of UE specific PUSCH DM RS configuration.
Proposal 2: The range of virtual cell ID for PUCCH is [0,503]

Proposal 3: Different virtual cell ID could be introduced to different PUCCH format to satisfy the coexistence of legacy UEs and Rel-11 UEs
Proposal 4: UE specific parameter 
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 is needed to avoid collision between UEs served by both macro and RRH and UEs served by RRH only.
Proposal 5: There is no necessity to fall back to PCI based sequence/hopping pattern generation.
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