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1 Introduction
In RAN1#69 meeting, some progresses in different bands with different TDD UL-DL configurations are achieved [1], how to transmit ACK/NAK when PUCCH 1b with channel selection is used.
In this contribution, we share our views on above FFS problem.
2 Discussion
The possible configuration combinations for the inconsistent bundling window size are shown in table 1. In table 1 blue colour font is the Case A (downlink subframes of SCell are the subset of PCell), the pink and green represent Case B (downlink subframes of SCell are the superset of PCell) and Case C (Scell uses the reference timing), respectively. Ack/Nack transmission principle for PDSCH can be found below table 1.   
Table 1 inconsistent window size
	inconsistent window size
	Configuration combination
（Pcell,SCell）
	Solution

	PCell M=1

SCell M=0
	(1,0),(6,0),(1,6),(0,1),(0,2),(0,3),(0,4) ,(0,6)
,(6,1),(6,2),(6,3),(6,4),(1,2),(1,4),(1,3)
	Format 1a/1b or A=2 or A=4 (SCell is set to Nack/DTX)

	PCell M=2
SCell M=0
	(3,0),(3,6),(1,4),(3,4),(3,1),(1,3)
	A=4 (PCell without spatial bundling)

	PCell M=2
SCell M=1
	(3,0)
	M=2

	PCell M=4

SCell M=1
	(4,0)
	A=4 {PCell(M=4)->2 states

SCell(in term of M=2)->2 states}*

	PCell M=4

SCell M=2
	(2,0),(2,6),(4,6),(4,1)
	A=4 {PCell(M=4)->2 states

SCell(M=2)->2 states}

	PCell M=4

SCell M=3
	(4,0),(2,6),(4,6),(2,1),(4,3)
	A=4 {PCell(M=4)->2 states

SCell(M=3)->2 states}

	PCell M=0

SCell M=1
	(0,1),(0,6)
	only for Scell,

Format 1a/1b 

	PCell M=0

SCell M=2
	(0,3)
	only for Scell, Format 1b or format 1b with CS(without spatial bundling) 

	PCell M=0

SCell M=4
	(0,4)
	only for Scell,
Format 1b or format 1b with CS  (with spatial bundling)

	PCell M=1

SCell M=2
	(0,1), (0,3) ,(6,1), (6,3)
	M=2*

	PCell M=1

SCell M=3
	(0,3), (6,3)
	A=4 {PCell(in term of M=2)->2 states

SCell(M=3)->2 states}*

	PCell M=1

SCell M=4
	(0,2),(0,4),(6,2),(6,4),(1,4),(1,3)
	A=4 {PCell(in term of M=2)->2 states

SCell(M=4)->2 states}*

	PCell M=2

SCell M=3
	(1,3)
	A=4 {PCell(M=2)->2 states

SCell(M=3)->2 states}

	PCell M=2

SCell M=4
	(1,2),(1,4),(3,4)
	A=4 {PCell(M=2)->2 states

SCell(M=4)->2 states}

	PCell M=3

SCell M=4
	(3,4),(3,1)
	A=4 {PCell(M=3)->2 states

SCell(M=4)->2 states}


*Blue :Case A in which timing follows PCell’s 
*Pink: Case B in which we assume that SCell timing follow its own
*Green: Case C in which reference timing is used.
* For example, when SCell M=1 and to use M=2 mapping table, the Nack/DTX is padded for the empty place
Considering timing schedule of Rel-11, the Rel-10 mapping table should be reused, which can bring the less work load. Meanwhile, unnecessary bundling operation should be avoided to obtain better performance as much as possible. Furthermore, there should not be many possible combinations to interpretation based on mapping table. 
In Rel-10, table 10.1.3.2-5 and 10.1.3.2-6 is designed based on table 2 and 3, respectively. For the sake of above consideration, the one solution is that each cell is mapped to 2 A/N states for the case of inconsistent window size. Then, A=4 mapping table is used.
For example, for PCell M=1, SCell M=4, the window size Mp:Ms=2:4 is used. For Pcell, bundling window size M=2 is used, in which the Nack is padded for empty position. From Rel-10 mapping table the 2 A/N states is obtained. For SCell table 3 is used to get another 2 A/N states.   

Proposal 1: Table 1 is adopted for PUCCH 1b with channel selection in TDD inter-band CA.

Proposal 2: For certain bundling window size combinations, PCell and SCell is mapped to 2 A/N states, respectively.
Table 2 Transmission of HARQ-ACK multiplexing for M=3 [2]
[image: image1.emf]HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2)  Mapped state

ACK, ACK, ACK ACK, ACK

ACK, ACK, NACK/DTX NACK/DTX, ACK

ACK, NACK/DTX, any ACK, NACK/DTX

NACK/DTX, any, any  NACK/DTX, NACK/DTX


Table 3 Transmission of HARQ-ACK multiplexing for M=4
[image: image2.emf]HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2), HARQ-ACK(3)  

Mapped state

‘

D, any, any, any’ or no DL assignment is received. D, D

‘

A, D, D, D’ A, N

‘

A, A, N/D, any’ N, A

‘

A, A, A, N/D’ A, A

‘

A, A, A, A’ A, N

‘

N, any, any, any’ or ‘A, D/N, any, any except for A, D, D, D’ N, N


For certain subframes, i.e. there is not A/N transmission in PCell and there is A/N in SCell, we suggest PUCCH format 1a/1b is used. For this case, only 1 PUCCH resource is required. If PUCCH format 1b with channel selection is used, PCell is always DTX state, which is similar with PUCCH format 1a/1b.
Proposal 3: When PCell M=0, SCell M≠0, PUCCH format 1a/1b is used.
3 Conclusions
In this contribution, mapping table used for PUCCH format 1b with channel selection for HARQ-ACK transmission in inter-band TDD CA with different UL/DL configurations is discussed. We suggest:
Proposal 1: Table 1 is adopted for PUCCH 1b with channel selection in TDD inter-band CA.

Proposal 2: For certain bundling window size combinations, PCell and SCell is mapped to 2 A/N states, respectively.
Proposal 3: When PCell M=0, SCell M≠0, PUCCH format 1a/1b is used.
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