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1. Introduction

In RAN1 #69 and the following email discussions, five questions on PUCCH sequence and resource were raised and attracted hot discussions, 

· Question 1: Whether the virtual cell ID for PUCCH is independent from parameters of UE-specific PUSCH DMRS configuration?

· Question 2: What is the exact value range of the virtual cell ID for PUCCH?

· Question 3: Whether the virtual cell ID is common for all the PUCCH formats?

· Question 4: Whether the UE-specific parameter
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, is needed or not?

· Question 5: The necessities of fallback to PCI based sequence/hopping pattern generation.

For Question 1 and 2, we are aligned with majority of companies to support,
· VCID for PUCCH is independent from parameters of UE-specific PUSCH DMRS configurations.
· The range of VCID for PUCCH is [0 … 503].

In this contribution, we further discuss the last three questions and present our views.

2. Discussions

2.1. Common or Separate VCID for PUCCH Formats

We have raised the delay sensitivity issue depending on different PUCCH contents in [1].  A/N feedback is time sensitive and needs to meet the 4ms HARQ time line and scheduling decision.  For CQI feedback, it might be better to be received directly at the desired TP.   Some companies have argued that the delay sensitivity issue relates to the assumption of non-ideal backhaul and should be postponed to Rel-12.  However, separate VCID for the different PUCCH formats still shows its advantages over common VCID for the following reasons.
The resource allocation for different PUCCH formats is semi-static in some cases and dynamic in others.  A common VCID for all PUCCH formats therefore imposes additional scheduling complexity to restrict the PDCCH resource allocation in order to guarantee the orthogonality among PUCCH formats with dynamic and semi-static resource allocation.
Some companies have also raised the legacy UE issue, especially for CoMP scenario 4.  In CoMP scenario 4, the system configures a VCID for semi-static PUCCH formats to achieve cell-splitting gain.  Derived from the PDCCH CCE index, the dynamic PUCCH formats of legacy Rel-10 UEs may be allocated to the same resource as the Rel-11 UEs.  However, the generation of the orthogonal sequence of the legacy UEs is based on PCID, while that of Rel-11 UEs is based on the common VCID, which results in serious interference.
In addition, the number of orthogonal resources of PUCCH format 1/1a/1b within each RB could be up to 36, 18 or 12 for normal CP, depending on its cell’s delay spread,  while there are only 5 orthogonal resources of PUCCH format 3 within one RB.
Therefore, we think separate VCID for different PUCCH formats is necessary to guarantee good orthogonality.  Moreover, we agree that separate VCID for PUCCH formats is a compromise since common VCID could be regarded as a special case of separate VCID.  In addition, dynamic PUCCH formats based on PCID and semi-static formats based on VCID is another special case of separate VCID by setting one of the VCIDs equal to the PCID.  At least two VCIDs should be configured, one for dynamic PUCCH formats and the other for semi-static PUCCH formats.  Thus, we suggest
· Proposal 1: Support of separate VCID for different PUCCH formats
· Proposal 2: Allow at least two different VCIDs to be configured for different PUCCH formats.

2.2. Necessity of the UE-specific parameter 
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 for legacy PDCCH
The introduction of the UE-specific parameter 
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 is to avoid the interference of dynamic PUCCH formats of UEs associated with different points, especially for CoMP scenario 3.  However, in CoMP scenario 3, the dynamic PUCCH formats are allocated per cell.  Each cell has its individual cell-specific parameter
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.  To guarantee efficient coordination,  
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 needs to be set to avoid overlapped resources for macro-UE and pico-UE, which incurs obvious PUCCH resource consumption.  Thus, we think
· Proposal 3: UE-specific parameter 
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  is not desirable.

2.3. Necessity of fallback to PCID based sequence/hopping pattern generation
Considering that the configuration and reconfiguration of VCID are under the control of the eNB, the fallback mechanism to PCID is not a must.  We suggest,

· Proposal 4: Fallback mechanism to PCID is not a must.

3. Conclusions
In this contribution, we further clarify our views in the last three questions on PUCCH sequence generation and resource allocation.  We suggest,

· Proposal 1: Support of separate VCID for different PUCCH formats
· Proposal 2: Allow at least two different VCIDs to be configured for different PUCCH formats.

· Proposal 3: UE-specific parameter 
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  is not desirable.
· Proposal 4: Fallback mechanism to PCID is not a must.
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