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1. Introduction
In RAN1#83 meeting, following agreements were made to support adaptation of HARQ-ACK feedback and PUCCH format for Rel-13 CA [1].

	Agreements:

· The Counter DAI consists of M bits
· The value of M is 2

· The Counter DAI denotes the number of serving cells/subframes with PDSCH transmission and with PDCCH/EPDCCH indicating DL SPS release

· If spatial bundling is not configured, 2 HARQ-ACK bits are reported per serving cell regardless of transmission mode as long as there is at least one serving cell configured with a transmission mode supporting 2 TBs
Agreements:
· A total DAI consisting of 2 bits is included in each DL assignment
· For TDD, each total DAI value denotes the total number of serving cells in subframes up to the current subframe 
Agreements:

· For a UE configured with dynamic HARQ-ACK codebook and PUCCH format 4 or PUCCH format 5 for HARQ-ACK, and for transmission of HARQ-ACK/SR only

· If HARQ-ACK/SR payload size is less than or equal to 22 bits, PUCCH format 3 resource indicated by ARI is used for the HARQ-ACK/SR
· If HARQ-ACK/SR payload size is more than 22 bits, PUCCH format 4 or PUCCH format 5 resource indicated by ARI is used for the HARQ-ACK/SR
· ARI value can be changed during bundling window
· UE will use the last detected ARI value


There seems be still several remaining issues to be decided for supporting adaptive HARQ feedback and relevant PUCCH/PUSCH transmission, hence we address those issues in this contribution. 
2. Remaining issues on HARQ-ACK feedback
1) DAI signalling in DL grant DCI transmitted via PDCCH common search space (CSS)
Considering PDCCH blind decoding and RRC reconfiguration handling, it would be reasonable that neither counter-DAI nor total-DAI is signalled in DL grant DCI by CSS in case of FDD, and only counter-DAI (without total-DAI) is signalled in DL grant DCI by CSS in case of TDD.
2) TPC/ARI signalling in DL grant DCI in case configured with adaptive HARQ-ACK

Replacing legacy DAI by counter-DAI in TDD case, it would be reasonable that TPC is signalled in DL grant for Pcell while ARI is signalled in DL grant for Scell for FDD, and TPC is signalled in Pcell grant with counter-DAI = 1 while ARI is signalled in DL grant with counter-DAI > 1 or Scell grant for TDD. 
3) HARQ-ACK fall-back by PUCCH format 1a/1b in case without received ARI
Based on the above TPC/ARI signalling, condition of HARQ-ACK fall-back could be determined as the case when Pcell is only scheduled in case of FDD, and the case when Pcell with counter-DAI = 1 and/or SPS PDSCH is only scheduled in case of TDD. 
4) Whether or not to count CSS or SPS base scheduling in terms of DAI signalling 

Referring legacy DAI signalling in TDD system, it would be reasonable that CSS based scheduling is counted for determination of both counter-DAI and total-DAI, and SPS based scheduling is counted only for determination of total-DAI (so, SPS is not counted for counter-DAI). 
5) How to map HARQ-ACK bit corresponding to CSS or SPS in PUCCH/PUSCH
Based on the above rule for determining counter-DAI and total-DAI, it would be reasonable that CSS is mapped to MSB in UCI payload on PUCCH/PUSCH, and SPS is mapped to LSB in UCI payload on PUCCH/PUSCH. 

6) How to map HARQ-ACK on PUSCH in case with neither total-DAI nor UL DAI
In case when CSS and/or SPS without total-DAI is only scheduled and the corresponding HARQ-ACK is piggybacked on PUSCH without UL DAI, it might be reasonable that HARQ-ACK bits for both CSS and SPS are allocated in UCI payload on PUSCH. 
7) How to map HARQ-ACK on CSI PUCCH in case with neither total-DAI nor ARI

In case when CSS (with counter-DAI = 1) and/or SPS with neither total-DAI nor ARI is only scheduled and the corresponding HARQ-ACK is transmitted on PUCCH format 4 or 5 configured for periodic CSI, it might be reasonable that HARQ-ACK bits for both CSS and SPS are allocated in PUCCH payload. 
8) Determination of HARQ-ACK payload on PUSCH with total-DAI (but no UL DAI)
In case when there is PDSCH scheduling by DL grant with total-DAI but the corresponding HARQ-ACK is piggybacked on PUSCH without UL DAI, it would be reasonable to determining HARQ-ACK payload on the PUSCH based on the total-DAI. 
3. Other remaining issues
1) Periodic CSI piggyback on PUSCH in case configured with multiple CSIs on PUCCH
Regarding the case when multiple periodic CSIs on PUCCH format 4 or 5 is configured, it may be needed to decide whether piggybacking of multiple periodic CSIs on PUSCH is supported to guarantee similar amount of CSI acquisition per CSI reporting subframe in eNB side. 
2) UCI piggyback on PUSCH with small number of PRBs
Regarding the case that large amount of UCI (e.g. HARQ-ACK) is piggybacked on PUSCH with small number of PRBs, it may be required to decide whether some handling (e.g. HARQ-ACK reduction by bundling or UCI transmission on PUCCH) is supported with consideration of UCI reliability. 
3) DL soft buffer management
Regarding the UE category supporting lower peak data rate (e.g. total number of soft channel bits) compared to CA capability, efficient management of DL soft buffer (e.g. partitioning buffer by smaller number than CA, then sharing the buffer among multiple cells) may need to be supported. 
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