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1 Introduction
In RAN1#69, HARQ-ACK transmission for a UE configured with PUCCH format 3 was discussed with the following agreements:

· At least for self-scheduling case, for a UE configured with PUCCH format 3 for HARQ-ACK transmission, the HARQ-ACK transmission shall follow the Rel-10 design except the following:

· The set of DL subframes (denoted as Kc) on serving cell c associated with UL subframe n shall include the DL subframes n-k where k ∈K and K is determined according to the timing reference configuration of serving cell c

· For HARQ-ACK transmission in an UL subframe n and on PUCCH or on PUSCH not adjusted by an UL grant, Bc^{DL} = Mc where Mc is the number of elements in set Kc 

· For HARQ-ACK transmission in an UL subframe n and on PUSCH adjusted by an UL grant, Bc^{DL} = min(W_{DAI}^{UL}, Mc) if the timing reference configuration is #{1, 2, 3, 4, 6} 

· For HARQ-ACK transmission in an UL subframe n and on PUSCH adjusted by an UL grant, FFS for the value of Bc^{DL} if the TDD UL-DL configuration which the timing reference configuration is #5

· FFS if the timing reference configuration is #0, for HARQ-ACK transmission in an UL subframe n and on PUSCH adjusted by an UL grant

· Timing reference configuration is the TDD UL-DL configuration which the PDSCH HARQ timing on serving cell c follows. 

· FFS the treatment of format 3 for cross-carrier scheduling case
In this contribution, we show our views on HARQ-ACK feedback for TDD inter-band CA with PUCCH format 3 configured.
2 Discussion

2.1 Downlink association set index
For self-scheduling, it was agreed that the downlink association set index Kc associated with UL subframe n for HARQ-ACK transmission includes the DL subframes n-k, where k∈K and K is determined according to the timing reference configuration of serving cell c. Furthermore, it was agreed that cross-subframe scheduling is not supported in Rel-11. Therefore, in case of cross-carrier scheduling, there are muted DL subframes on the scheduled cell which will never be scheduled. In order to reduce the unnecessary HARQ-ACK feedback bits, the muted DL subframes in serving cell c should be excluded from the DL association set index Kc. 

Proposal 1: For cross-carrier scheduling, the DL subframes which will never be scheduled in serving cell c should be excluded from the downlink association set index Kc.

2.2 HARQ-ACK codebook determination
An issue on the HARQ-ACK codebook determination method agreed in last meeting should be pointed out, i.e. UL DAI field may not exist in the PDCCH scheduling the PUSCH transmission on serving cell c even if the PDSCH HARQ timing reference configuration on serving cell c is TDD UL-DL configuration 1~6. That is because for TDD inter-band CA, a special case is that the PUSCH HARQ timing reference configuration on serving cell c is TDD UL-DL configuration 0 while the PDSCH HARQ timing reference configuration on serving cell c is TDD UL-DL configuration 1~6. For the UL grant (i.e. DCI format 0/4) scheduling the PUSCH transmission on serving cell c, it needs to be decided whether DAI field or UL index field exist, since the current specification indicates that either DAI field or UL index field exist in an UL grant for TDD. The existence of DAI field or UL index field is dependent on the TDD UL-DL configuration, i.e. (copied from TS36.212):

· UL index – 2 bits as defined in sections 5.1.1.1, 7.2.1, 8 and 8.4 of [3] (this field is present only for TDD operation with uplink-downlink configuration 0)
· Downlink Assignment Index (DAI) – 2 bits as defined in section 7.3 of [3] (this field is present only for TDD operation with uplink-downlink configurations 1-6)
Considering that the HARQ-ACK bits for DL subframes can be determined without DAI field while some UL subframes may not be scheduled without UL index field, it can be concluded that UL index field is more important than DAI field. Therefore we propose that in case the PUSCH HARQ timing reference configuration of serving cell c is TDD UL-DL configuration 0, the UL index field exists in the PDCCH scheduling the PUSCH transmission on serving cell c instead of DAI field. Hence, we have:
Proposal 2: Whether UL index or DAI exists in DCI format 0/4 scheduling PUSCH on serving cell c shall be determined based on the PUSCH HARQ timing reference configuration on serving cell c.

Proposal 3:For HARQ-ACK transmission on PUSCH without 
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(i.e. the PUSCH transmission is adjusted based on a detected PDCCH with DCI format 0/4 and DAI field does not exist in the detected DCI format 0/4, or the PUSCH transmission is not adjusted based on a detected PDCCH with DCI format 0/4), 
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For HARQ-ACK transmission in an UL subframe n and on PUSCH adjusted by an UL grant with 
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, it is left as FFS for the value of Bc^{DL} in case the PDSCH HARQ timing reference configuration is TDD UL-DL configuration 5, for which our proposal is to adopt 
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. Furthermore, when at least one of serving cell’s PDSCH HARQ timing reference configuration is configuration #5, the serving cell(s) with PDSCH HARQ reference timing configuration(s) other than configuration #5 shall be revised to  
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  instead of the per serving cell treatment as taken by the RAN1 #69 agreements. This is to ensure that the error case of HARQ-ACK codebook size misalignment between eNB and UE for TDD UL-DL configuration 5 can only occur when the last 4 contiguous DL grants are missed. In other words, we have the following proposal: 
Proposal 4: For HARQ-ACK transmission on PUSCH with 
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(i.e. the PUSCH transmission is adjusted based on a detected PDCCH with DCI format 0/4 and DAI field exists in the detected DCI format 0/4), if the PDSCH HARQ timing reference configuration of any aggregated serving cell is not TDD UL-DL configuration 5, 
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for serving cell c, where Mc is the number of elements in set Kc, U denotes the maximum value of 
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 among all the configured serving cells, 
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 is the total number of received PDSCHs and PDCCH indicating downlink SPS release in subframe(s) 
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3 Conclusions
In this contribution, we provide our analysis on HARQ-ACK feedback for TDD inter-band CA with PUCCH format 3 configured with the following proposals: 
Proposal 1: For cross-carrier scheduling, the DL subframes which will never be scheduled in the serving cell c should be excluded from the downlink association set index Kc.

Proposal 2: Whether UL index or DAI exists in DCI format 0/4 scheduling PUSCH on serving cell c shall be determined based on the PUSCH HARQ timing reference configuration on serving cell c.

Proposal 3: For HARQ-ACK transmission on PUSCH without 
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(i.e. the PUSCH transmission is adjusted based on a detected PDCCH with DCI format 0/4 and DAI field does not exist in the detected DCI format 0/4, or the PUSCH transmission is not adjusted based on a detected PDCCH with DCI format 0/4), 
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Proposal 4: For HARQ-ACK transmission on PUSCH with 
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(i.e. the PUSCH transmission is adjusted based on a detected PDCCH with DCI format 0/4 and DAI field exists in the detected DCI format 0/4), if the PDSCH HARQ timing reference configuration of any aggregated serving cell is not TDD UL-DL configuration 5, 
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for serving cell c, where Mc is the number of elements in set Kc, U denotes the maximum value of 
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