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1 Introduction

In RAN1#69, HARQ-ACK transmission schemes for PUCCH format 1b with channel selection for different TDD UL-DL configurations were discussed [1]. In this contribution, we provide our view on PUCCH HARQ-ACK transmission.
PUCCH HARQ-ACK 

· For a UE configured with PUCCH format 1b with channel selection 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 reference timing configuration
· For HARQ-ACK transmission on PUCCH

· 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 HARQ-ACK transmission on PUSCH
· Observation:

· Several companies are concerned with possible performance loss of the max bundling window approach.

· There could be cases of combination where there is  no A/N in one of the cells

· If the treatment can be common or separate for self-scheduling and cross-carrier scheduling

· Conclusion:

· Email discussion on format 1b. Companies are encouraged to take into account the above observation.

· Proposals on Format 1b should be submitted to the reflector by   June 15 (Xiaodong Shen, CMCC)
2 Discussion
In Rel.10, PUCCH HARQ-ACK transmission schemes for bundling window M=2, 3 and 4 for PUCCH format 1b with channel selection were specified typically for M=Mp=Ms, where Mc is bundling window M for UL-DL configuration for each serving cell c.

In Rel.11 with different UL-DL configurations between PCell and SCell, the case with Mp ≠ Ms needs to be considered. We see two alternatives on the PUCCH HARQ-ACK transmission schemes for PUCCH format 1b with channel selection.


Alt.1: max{Mp, Ms} scheme [2]

Alt.2: separate Mp and Ms scheme
Examples for Alt.1 and Alt.2 typically in case of Mp=2 and Ms=4 are shown in Fig.1 and Fig.2 respectively.

In Alt.1, bundling window M is aligned between PCell and SCell to the larger value. |Ms-Mp| bits of DTX are set for the serving cell c with the smaller Mc value. Then Alt.1 always has a common time-domain bundling scheme between PCell and SCell.
In Alt.2, bundling window M is not aligned between PCell and SCell. Then Alt.2 can have different time-domain bundling schemes for PCell and SCell.
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Fig.1  max{Mp, Ms} scheme (Alt.1)
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Fig.2  separate Mp and Ms scheme (Alt.2)

In Alt.1, 2 DTX bits are added to original 2 A/N bits, which makes 4 bits. Then 4-to-2 time-domain bundling is applied. This means excessive time-domain bundling is applied to Alt.1. 
On the other hand, Alt.2 can have appropriate time-domain bundling scheme for each serving cell. Then the excessive time-domain bundling can be avoided.

One merit in Alt.1 may be simplicity or low standardization effort, but we see the simplicity or the standardization effort come from current spec description, namely, “4-to-2 time-domain bundling table” and “4 A/N bit mapping table” are combined in a table as shown in Table 10.1.3.2-6 in TS36.213, while “4-to-2 time domain bundling table” itself (which was agreed in RAN1#64) is not separately described in the spec. 

Then in Alt.2, by separately reusing “time-domain bundling table” and “A/N mapping table” which were agreed in RAN1#64 (in Rel.10), we can say Alt.2 is also simple and has low standardization effort.
Considering two points above, our proposals are as below.

Proposal1: A/N mapping tables and time-domain bundling tables which were agreed in Rel.10 should be separately reused in PUCCH HARQ-ACK transmission for PUCCH format 1b with channel selection for different UL-DL configurations.

Proposal2: separate Mp and Ms scheme is adopted for PUCCH HARQ-ACK transmission for PUCCH format 1b with channel selection for different UL-DL configurations.
3 Conclusion 
In this contribution, we provided our views on HARQ-ACK transmission schemes for PUCCH format 1b with channel selection for different TDD UL-DL configurations. Our proposals are as below.
Proposal1: A/N mapping tables and time-domain bundling tables which were agreed in Rel.10 should be separately reused in PUCCH HARQ-ACK transmission for PUCCH format 1b with channel selection for different UL-DL configurations.

Proposal2: separate Mp and Ms scheme is adopted for PUCCH HARQ-ACK transmission for PUCCH format 1b with channel selection for different UL-DL configurations.
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