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1 Introduction
In RAN1#70 meeting, some progresses in different bands with different TDD UL-DL configurations are achieved [1], however several remaining details about PUCCH 1b with channel selection are still open.
· 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 share our views on above FFS problem.
2 Discussion
2.1 Both Mp and Ms don’t equal 0 
According to recent RAN 1 agreements, when different TDD UL-DL configuration is deployed, inconsistent bundling window size appears. Some combinations with M≠0 are listed in table 1[2].
Table 1 inconsistent window size
	inconsistent window size
	Configuration combination

（Pcell,SCell）

	PCell M=2

SCell M=1
	(3,0)

	PCell M=4

SCell M=1
	(4,0)

	PCell M=4

SCell M=2
	(2,0),(2,6),(4,6),(4,1)

	PCell M=4

SCell M=3
	(4,0),(2,6),(4,6),(2,1),(4,3)

	PCell M=1

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

	PCell M=1

SCell M=3
	(0,3), (6,3)

	PCell M=1

SCell M=4
	(0,2),(0,4),(6,2),(6,4),(1,4),(1,3)

	PCell M=2

SCell M=3
	(1,3)

	PCell M=2

SCell M=4
	(1,2),(1,4),(3,4)

	PCell M=3

SCell M=4
	(3,4),(3,1)


*Blue :Case A in which timing follows PCell’s 

*Pink: Case B in which timing follows its own.
*Green: Case C in which reference timing is used.
In Rel-10 the timing bundling for M=3 and M=4 is shown in Table 2 and Table 3. In these mapping tables, some states combination can’t be differentiated because of the limited feedback states.
Table 2 Transmission of HARQ-ACK multiplexing for M=3 [3]
[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


In Rel-11, the number of subframes in bundling window can be different for Pcell and Scell due to the introducing of different TDD UL-DL configuration. According to the agreements in RAN 1#70, for inconsistent bundling window size, the UE shall fill DTX state to align the A/N window size between PCell and SCell. The padded DTX will produce some problematic states.
For 1 state is aligned to 2, 3, 4 states, there is not any problem for the mapped state can be distinguished. For 2, 3 states is aligned to 4 states, the overlapping states are shown in following table with blue colour font. These overlapping states are inherent with Rel-10 mapping table. One simple method is to replace the overlapping states to an unused state. This manner can remain the same performance to Rel-10 mapping table. 
1 state are mapped to 2 states

	A
	→
	A,D
	→
	A,N

	N
	
	N,D
	
	N,N


1 state are mapped to 3 states

	A
	→
	A,D,D
	→
	A,N

	N
	
	N,D,D
	
	N,N


1 state are mapped to 4 states

	A
	→
	A,D,D,D
	→
	A,N

	N
	
	N,D,D,D
	
	N,N


2 states are mapped to 3 states

	A,A
	→
	A,A,D,
	→
	N,A

	A,N
	
	A,N,D
	
	A,N

	N,A
	
	N,A,D
	
	N,N→A,A

	N,N
	
	N,N,D
	
	N,N


2 states are mapped to 4 states

	A,A
	→
	A,A,D,D
	→
	N,A

	A,N
	
	A,N,D,D
	
	N,N→A,N

	N,A
	
	N,A,D,D
	
	N,N→A,A

	N,N
	
	N,N,D,D
	
	N,N


3 states are mapped to 4 states

	A,A,A
	→
	A,A,A,D
	→
	A,A

	A,A,N
	
	A,A,N,D
	
	N,A

	A,N,A
	
	A,N,A,D
	
	N,N→A,N

	A,N,N
	
	A,N,N,D
	
	N,N→A,N

	N,A,A
	
	N,A,A,D
	
	N,N

	N,A,N
	
	N,A,N,D
	
	N,N

	N,N,A
	
	N,N,A,D
	
	N,N

	N,N,N
	
	N,N,N,D
	
	N,N


Proposal 1: 
When 2 states are mapped to 3 states, (N,A,D) is mapped to (A,A)。

When 2 states are mapped to 4 states, (A,N,D,D) and (N,A,D,D) are mapped to (A,N) and (A,A) respectively.
When 3 states are mapped to 4 states, both (A,A,N,D) and (A,N,A,D) are mapped to (A,N).

2.2 Any one of Mp or Ms equals 0
For some configuration combinations, as shown in Table 4, the number of subframes in bundling window size of Mp or Ms can be zero. When Ms equals 0, DTX can be padded with Rel-10 mapping table. This is similar to M≠0 case.
For the number of A/N in PCell equals 0 and DTX is padded, according to Rel-10 mapping method, there is no transmission which should be avoided. 
For this case, there are three options:

Option 1: ACK is padded.

For window size of PCell is 0 and window size of SCell is 1/2/4, ACK is padded, which can be mapped to the exclusive state. PUCCH 1b with CS can be used with 6 available states. This method is simple. However, 2 overlapping states exist, which leads to the influenced performance. Actually, NACK also can be padded with the same number of mapping states.
Option 2: PUCCH 1b with CS only for SCell 

This method can obtain the best performance, especially when window size of SCell is 4. However, for Mp=0 and Ms=1 with PUCCH 1b with CS, the additional padding can still be needed.
Option 3: to exchange the order of PCell and SCell

This method put Ms on the front of Mp. The DTX can be padded for PCell which is aligned to M≠0 case.  
For above options, we slightly prefer Option 1.
Proposal 2: When one of the (Mp, Ms) is zero, PUCCH 1b with CS is used. If M=0 for SCell, DTX is padded. If M=0 for PCell, ACK is padded.
Table 4 one of the (Mp, Ms) is zero
	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)
	PUCCH 1b with CS, DTX is padded for SCell

	PCell M=2

SCell M=0
	(3,0),(3,6),(1,4),(3,4),(3,1),(1,3)
	PUCCH 1b with CS, DTX is padded for SCell 

	

	PCell M=0

SCell M=1
	(0,1),(0,6)
	PUCCH 1b with CS. Ack is padded for PCell

	PCell M=0

SCell M=2
	(0,3)
	PUCCH 1b with CS. Ack is padded for PCell

	PCell M=0

SCell M=4
	(0,4)
	PUCCH 1b with CS. Ack is padded for PCell


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:

When 2 states are mapped to 3 states, (N,A,D) is mapped to (A,A)。

When 2 states are mapped to 4 states, (A,N,D,D) and (N,A,D,D) are mapped to (A,N) and (A,A) respectively.
When 3 states are mapped to 4 states, both (A,A,N,D) and (A,N,A,D) are mapped to (A,N).
Proposal 2: When one of the (Mp, Ms) is zero, PUCCH 1b with CS is used. If M=0 for SCell, DTX is padded. If M=0 for PCell, ACK is padded.
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