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Introduction
In RAN1#82, enhancements on UL control signaling were discussed with the following observations:
Observations:
· Whether to support dynamic adaptation between new format(s) and format 3?
· Motivations: 
· overhead reduction
· improved PUCCH resource utilization. 
· improved PUCCH performance
· Issues to be studied further 
· How and whether to support dynamic adaptation between new format(s) and format 3
· Resource allocation for new format(s) and format 3
· Blind PUCCH format detection
In this contribution, we show our views on dynamic switching between PUCCH format 3 and new PUCCH format.
Discussion
As it was discussed in [1], new PUCCH format can use a range of spreading factors to support different payload sizes, that payload size no more than 22 bits can also be supported with the new PUCCH format by using an appropriate spreading factor.  The resource utilization and overhead of new PUCCH format may not be always larger than that of PUCCH format 3. In order to support dynamic switching between PUCCH format 3 and new PUCCH format, PUCCH resources for both PUCCH format 3 and new PUCCH format need to be allocated to one UE, which increases the PUCCH overhead. Hence, there is no significant benefit of supporting the dynamic switching between PUCCH format 3 and new PUCCH format from the perspectives of small HARQ-ACK payload size and reducing PUCCH overhead. 
In order to support dynamic switching between PUCCH format 3 and new PUCCH format, there should be the switching criteria, such as HARQ-ACK payload size at 22 bits, needs to be specified. Using HARQ-ACK codebook size as the switching criteria has another challenge of codebook size ambiguity.  PUCCH format 3 uses a fixed HARQ-ACK codebook size based on the number of HARQ processes in the configured carriers and the number of DL subframes associated with one UL PUCCH subframe. New PUCCH format uses dynamic HARQ-ACK codebook size based on the number of HARQ processes in the scheduled DL carriers and the number of scheduled DL subframes associated with one UL PUCCH subframe.  We have as shown in [2] that, the determination of HARQ-ACK payload size for based on PUCCH format 3 and new PUCCH format is different. For example, PUCCH format 3 would not support more than 5 configured carrier aggregations regardless how many HARQ-ACK bits are destined to transmit in the UL PUCCH subframe.  This will create ambiguity between PUCCH format 3 and new PUCCH format at the switching point. To solve the ambiguity problem, several alternatives can be considered as follows,
· Alternatives 1: Using the dynamic HARQ-ACK codebook size of new PUCCH format as the switching criteria. While dynamic HARQ-ACK codebook size is determined to be larger than 22 bits, new PUCCH format is used to carry the dynamic HARQ-ACK bits.  Otherwise, PUCCH format 3 is used to carry the HARQ-ACK bits. PUCCH format 3 would be enhanced in Rel-13 to support dynamic codebook size and more than 5 configured CCs.  The drawback of this alternative is that HARQ-ACK codebook size of PUCCH format 3 for legacy UEs and Rel-13 UE would be different.  The eNB needs to know the UE release when decoding PUCCH format 3.  
· Alternative 2: Using the fixed HARQ-ACK codebook size of PUCCH format 3 as the switching criteria of dynamic switching. When the fixed HARQ-ACK codebook size, which is based on the number of HARQ processes in the configured carriers and the number of DL subframes associated with one UL PUCCH subframe, is larger than 22 bits, new PUCCH format is used to carry the HARQ-ACK bits regardless the number of HARQ processes in the scheduled carriers and the number of DL subframes.  Otherwise, PUCCH format 3 is used to carry the HARQ-ACK bits as that in Rel-12.  The drawback of alternative 2 is that new PUCCH format might carry the HARQ-ACK bits well smaller than 22 bits due to the discrepancy between the number of configured and scheduled HARQ processes associated with one UL PUCCH subframe.
[bookmark: _GoBack]We have also shown a performance gap between PUCCH format 3 and new PUCCH format for the same payload size in [1].  The fluctuation of link level performance curves in [1]  shows that the HARQ-ACK detection performance will have a big gap of demanded SINR at the number of HARQ-ACK bits around switching criteria when dynamic switching between PUCCH format 3 and new PUCCH format is supported..
Based on the analysis above, we have the following proposal:
Proposal: Dynamic switching between PUCCH format 3 and new PUCCH format shall not be supported.
Conclusions
In this contribution, we discuss dynamic switching between PUCCH format 3 and new PUCCH format with the following proposal:
Proposal: Dynamic switching between PUCCH format 3 and new PUCCH format shall not be supported.
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