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1 Introduction
In RAN1 #70, many solid agreements had been made [1], including both HARQ-ACK/scheduling timing of PUSCH and the HARQ-ACK transmission for TDD inter-band CA with PUCCH format 1b with channel selection/format 3.

For the HARQ-ACK/scheduling timing of PDSCH and PUSCH:

· Applicable for cases B, C and D

· Follow P-Cell timing for PDSCH, regardless of the number of aggregated CCs

· Follow scheduled cell timing for PUSCH,

· In a subframe where an UL grant is not detected,

· UE is not expected to decode PHICH in a subframe where PHICH is not available

· UE will deliver an “ACK” from PHY to MAC layer in that subframe

· FFS if there are other issues relating to UE behavior
For HARQ-ACK transmission for TDD inter-band CA with PUCCH format 1b with channel selection (CS)
· For a UE configured with PUCCH format 1b with channel selection for HARQ-ACK transmission and self-carrier scheduling, the HARQ-ACK transmission shall follow the Rel-10 design except the following: 

· Applicable if none of the PDSCH timing reference configurations of aggregated serving cells is configuration #5;

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

· For HARQ-ACK transmission on PUCCH (at least for the case when all Mp, Ms are positive)

· The UE shall use the Rel-10 mapping table with M = max{Mp, Ms}, where Mp is the number of elements in set Kc for the primary cell and Ms is the number of elements in set Kc for the secondary cell.

· The UE shall set DTX for {HARQ-ACK(min{Mp, Ms}), …, HARQ-ACK(M-1)} for the serving cell with the smaller Mc value

· FFS for the case when any of the (Mp, Ms) is zero

· FFS for the handling of overlapping states

In this contribution, we discuss the remaining issues and give our views on them. 
2 Issues for supporting different TDD UL-DL configurations
2.1 PUSCH HARQ-ACK/scheduling timing
In case of cross-CC scheduling, for the PUSCH HARQ-ACK/scheduling timing, the working assumption made in the last meeting is to follow the scheduled cell timing for PUSCH. Under this working assumption, the PHICH/UL-grant less issue should be considered. The solution proposed to define new PHICH/UL-grant timing or allocate new PHICH resource on PDCCH is not feasible in Rel-11 timeframe due to its big impact on specification. Therefore, we prefer the alternative solution that PUSCH retransmission is triggered by dynamic UL-grant when PHICH resource is not available. This unsynchronized HARQ processing has already been supported in the HARQ process of PDSCH transmission, thus the specification impact is minimal. 

· Proposal 1: PUSCH retransmission is triggered by dynamic UL-grant when PHICH resource is not available. 

2.2 HARQ-ACK transmission with PUCCH format 1b with CS
It the past several meetings, it was agreed that PDSCH HARQ-ACK timing on the SCell shall follow a reference TDD UL-DL configuration. For HARQ-ACK transmission with PUCCH format 1b with CS, in case Mp≠Ms, where Mp is the number of elements in set Kc for the Pcell and Ms is the number of elements in set Kc for the Scell, it was agreed that the UE shall use the Rel-10 mapping table with M = max{Mp, Ms}, and the UE shall set DTX for {HARQ-ACK(min{Mp, Ms}), …, HARQ-ACK(M-1)} for the serving cell with the smaller Mc value. For the special case when any of the (Mp, Ms) is zero, following the made agreements, we have M = max{Mp, Ms}. For the CC without A/N bit, UE will set M bits DRX. Thereafter, according to the TB size configuration of CCs, the similar A/N bit mapping and resource allocation scheme defined in Rel-10 can be reused. 
· Proposal 2: For the case when any of the  (Mp, Ms) is zero, we propose to use the similar A/N bit mapping and resource allocation scheme as much  possible as that agreed in the last meeting. 
2.2 HARQ-ACK transmission with PUCCH format 3

In Section 1, we have not listed the agreements achieved for PUCCH format 3 in the last meeting, since it seems that there is no any open issue left for HARQ-ACK transmission with PUCCH format 3. However, as we noticed the following agreement, the constraint of the number of the aggregated CCs in case the timing reference configuration of any aggregated serving cell is configuration 5 should be considered.    

· For HARQ-ACK transmission in an UL subframe n and on the PUSCH adjusted by its associated UL grant with W_{DAI}^{UL}, Bc^{DL} = min(W_{DAI}^{UL}+4ceil((U-W_{DAI}^{UL})/4), Mc) if the timing reference configuration of any aggregated serving cell is configuration #5.
 In Rel-10, if the TDD UL-DL configuration of the aggregated CCs is #5, the maximum number of the aggregated CCs is 2 for PUCCH format 3 due to its limited A/N bit load.  To support of different TDD UL-DL configurations on different bands, the following agreement was made in RAN1 #68bis:

· On PDSCH timing for the case where the set of SCell(s) downlink subframe is neither a subset nor a superset of PCell (namely case C) 

· In case of self-carrier scheduling, 

· In case where configuration 5 timing is used as a reference, it is agreed that the number of CCs that can be aggregated by a UE is limited to 2 CCs.

When considering other cases, such as cross-CC scheduling or case A/B, if the timing reference configuration of any aggregated serving cell is configuration 5, without any constraint on the number of the aggregated CCs, the number of the total A/N bits may possibly exceed the maximum bit load of PUCCH format 3. To solve this problem, two alternative approaches can be considered. The first one is also to set the maximum number of the aggregated CCs is 2 for all cases. The second one is to fix the number of the aggregated CCs based on the specific CCs’ configuration, i.e. the PCell’ configuration and the timing reference configurations of the SCells for the other cases except the about agreement, so that the number of A/N bits does not over the A/N bit load defined for PUCCH format 3. The second approach takes the advantage of a higher PUCCH transmission efficiency, however, it is more complicated under different TDD configurations of the aggregated CCs. Therefore, consisting with the achieved agreement, we prefer the first alternative approach for other cases for simplicity.. 
· Proposal 3: For HARQ-ACK transmission with PUCCH format 3, in case the timing reference configuration of any aggregated serving cell is configuration #5, the number of  CCs that can be aggregated by a UE  is limited to 2 CCs.
3 Summary
Based on the analysis on this contribution, we have the following proposals:

· Proposal 1: PUSCH retransmission is triggered by dynamic UL-grant when PHICH resource is not available. 

· Proposal 2: For the case when any of the  (Mp, Ms) is zero, we propos use the similar A/N bit mapping and resource allocation scheme as much as possible as that agreed in the last meeting. 
· Proposal 3: For HARQ-ACK transmission with PUCCH format 3, in case the timing reference configuration of any aggregated serving cell is configuration #5, the number of CCs that can be aggregated by a UE  is limited to 2 CCs. 
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