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Introduction
In RAN1#82, enhancements on UL control signaling were discussed with the following agreements:
· New PUCCH format(s) for HARQ-ACK feedback should be introduced in Rel-13 CA
· Specify at least one new PUCCH format:
· PUSCH-like PUCCH structure (without CDM for data/control symbols)
· Working assumption: One DMRS per slot
· FFS: Two DMRS per slot (normal CP)
· Frequency hopping between slots
· FFS: Whether /when FH is applicable
· With at least one PRB per slot
· FFS: Coded bits-to-RE mapping 
· FFS: A new PUCCH format including CDM
· FFS:PUSCH-like or PUCCH format 3(PF3) based structure
· FFS
· Multi-PRB PF3 using a single DFT-precoder
· Other format is not excluded
· Spreading factor 
· Spreading within or between SC-FDMA symbols
· Number of DMRS symbols
In this contribution, we show our views on the resource allocation for new PUCCH format.
Discussion
Generally, the following alternatives can be considered for the resource allocation for new PUCCH format.
· Option 1: PUCCH resource for new PUCCH format is configured semi-statically by higher layer signaling
· Option 2: PUCCH resource for new PUCCH format is indicated in the DL DCI 
· Option 3: PUCCH resource set is pre-configured by higher layer signaling and one PUCCH resource from PUCCH resource set for new PUCCH format is indicated in the DL DCI
Option 1 has a large PUCCH resource overhead by configuring separate resource per-UE especially when spreading factor equals to 1. Option 2 has large DCI overhead to flexibly indicate a large range of PUCCH resource. Option 3 is a trade-off between option 1 and option 2 and is similar as the mechanism of PUCCH format 3, which allows PUCCH resource sharing between different UE corresponding to the same PUCCH resource set. For simplicity, the resource allocation mechanism of PUCCH format 3 can be used for the new PUCCH format by reusing the TPC field in PDCCH the ARO in EPDCCH as ARI. Hence, option 3 is preferred.
Since the same resource allocation mechanism of PUCCH format 3 can be used for new PUCCH format, the fallback from new PUCCH format to PUCCH format 1a/1b or PUCCH format 1b with channel selection shall be supported when there is no ARI received. The same fallback method of PUCCH format 3 can be directly reused.
To obtain the PUCCH transmission resource, spreading factor, number of PRB (if supported), PRB index, OCC index shall be configured. As it was discussed in [1], the spreading factor can be determined from codebook size, and the number of PRB used for new PUCCH format can be determined from the maximum UCI codebook size if supported, PUCCH resource for new PUCCH format should include at least the information to determine the PRB index and OCC index. There are two alternatives to obtain the PRB index and OCC index as follows:
· Alt 1: PRB index and OCC index are explicitly indicated
· Alt 2: PUCCH resource index is explicitly indicated, while PRB index and OCC index are implicitly determined from the resource index and the spreading factor
[bookmark: _GoBack]Alt 1 may require more indication bits than Alt 2 and is quite different from the resource allocation method. We have slight preference of Alt 2. Furthermore, OCC index at different slots can be different to achieve interference randomization.  
The new PUCCH format using different spreading factors can be allocated to different PRBs to maintain the orthogonality by configuring an appropriate PUCCH resource index. The PRB for the different slots in one subframe should be mapped at different edges of the system bandwidth to support the frequency hopping between two slots, as shown in Figure 1. For simplicity, the existing PRB mapping method can be reused for new PUCCH format as follows:

m =



where is the PUCCH resource index of new PUCCH format.


Figure 1: Different spreading factors are used on different PRB pairs
Based on the above analysis, we have the following proposals:
Proposal 1: PUCCH resource index of new PUCCH format shall be indicated in DCI by reusing the same mechanism as PUCCH format 3.
Proposal 2: PRB index and OCC index of new PUCCH format can be derived from the PUCCH resource index of new PUCCH format implicitly by reusing the existing method.
Proposal 3: The same fallback mechanism of PUCCH format 3 can be directly reused for the new PUCCH format when there is no ARI.
Conclusions
In this contribution, we discuss the resource allocation for new PUCCH format with the following proposals:
Proposal 1: PUCCH resource index of new PUCCH format shall be indicated in DCI by reusing the same mechanism as PUCCH format 3.
Proposal 2: PRB index and OCC index of new PUCCH format can be derived from the PUCCH resource index of new PUCCH format implicitly by reusing the existing method.
Proposal 3: The same fallback mechanism of PUCCH format 3 can be directly reused for the new PUCCH format when there is no ARI.
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