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1. Introduction

In this contribution, regarding many discussions and agreements so far as well as taking the current status into account, we provide our view on TxD for PUCCH format 1b with channel selection in Rel-11. 
2. Support of TxD in Rel-11
From the middle phase of Rel-10 timeframe to this moment, many contributions and proposals have been present from many companies. Corresponding to these, good amount of simulation results and standard efforts has been provided during this long period as well. In spite of such research and development, if we don’t adopt TxD for PUCCH format 1b with channel selection again, it is obviously regressive and undesirable from completeness of RAN1 standard perspective. In this sense, we first suggest to introduce TxD for PUCCH format 1b with channel selection in Rel-11.

Proposal 1: TxD for PUCCH format 1b with channel selection should be introduced in Rel-11.
In previous RAN1 #66bis meeting, a working assumption had been made as follows; 

Working assumption:

· Transmit diversity scheme should be specified for PUCCH Format 1b with channel selection

· For format 1b transmit diversity with channel selection 

· In FDD, at most 4 PUCCH resources are used for 2,3 and 4 A/N bits 

· FFS the number of PUCCH resources used in TDD 

· If possible, strive for a common solution between FDD and TDD

Besides in last RAN1 #67 meeting, after somewhat regressive discussion without making any meaningful consensus, it was finally concluded as follows;

Conclusion:

· Continue discussion, aim for a unified TxD scheme that is common for FDD/TDD can be agreed 

before or at RAN1#68.

At this state, taking both working assumption from RAN1 #66bis and the outcome from RAN1 #67 into account, we propose two alternatives of TxD for PUCCH format 1b with channel selection in Rel-11, and finally suggest to decide one of these.
2.1. Alt 1: Resource efficient TxD scheme
If we can agree to keep the working assumption made in RAN1 #66bis, as have been proposed in our contributions [1] so far, resource efficient TxD scheme could be defined according to availability of implicit resource linked to (n_CCE+1). This Alt 1 can briefly be summarized as below.
· For FDD channel selection,

· SORTD is used in 2 ACK/NACK bits with resource allocation in Annex B.

· E-SORTD2 provided in Annex A is used in 3/4 ACK/NACK bits. 
· For TDD channel selection,

· For M = 1 in carrier aggregation, the same TxD scheme is used as FDD channel selection.

· For other cases (non-CA, CA with M = 2, 3, and 4), SORTD is used with resource allocation in Annex B.

2.2. Alt 2: Single TxD scheme by SORTD

If we can agree to follow the conclusion made in RAN1 #67, SORTD could be commonly defined as a single TxD scheme for all the cases with reasonable PUCCH resource allocation by considering ARI signalling ([2] can be an example). This Alt 2 can briefly be summarized as below.
· For all the cases, 
· SORTD is only used with resource allocation in Annex B.

Proposal 2: One of the following alternatives could be decided as TxD for PUCCH format 1b with channel selection.
▪Alt 1: Resource efficient TxD scheme (with E-SORTD2 in Annex A and SORTD resource allocation in 

Annex B)

▪Alt 2: Single TxD scheme by SORTD (with resource allocation in Annex B)
Regarding SORTD resource allocation in Annex B, the number of used implicit/explicit PUCCH resources is provided according to condition (cross-carrier scheduling or not, the number of ACK/NACK bits, M value in TDD case), with a reasonable assumption that two implicit PUCCH resources (linked to n_CCE and n_CCE+1) can be derived from one PDCCH transmitted on Pcell in principle. Note that implicit resource linked to (n_CCE+1) is naturally used as SORTD resource in TDD non-CA case. 

Furthermore, regardless of introducing which alternative (TxD scheme), it is desirable that fallback to single antenna port transmission is to be avoided if possible, by taking both resource allocation and ARI signalling into account.

Proposal 3: Fallback to single antenna port transmission should be avoided in TxD for PUCCH format 1b with 

channel selection if possible, by taking both resource allocation and ARI signalling into account.
3. Conclusion
This contribution provides our view on TxD for PUCCH format 1b with channel selection in Rel-11, based on discussions and agreements so far. At this stage, we propose:
Proposal 1: TxD for PUCCH format 1b with channel selection should be introduced in Rel-11.
Proposal 2: One of the following alternatives could be decided as TxD for PUCCH format 1b with channel selection.
▪Alt 1: Resource efficient TxD scheme (with E-SORTD2 in Annex A and SORTD resource allocation in 

Annex B)

▪Alt 2: Single TxD scheme by SORTD (with resource allocation in Annex B)
Proposal 3: Fallback to single antenna port transmission should be avoided in TxD for PUCCH format 1b with 

channel selection if possible, by taking both resource allocation and ARI signalling into account.
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Annex A. FDD Mapping Table for E-SORTD2
Table 1 FDD mapping table of 3 A/N bits for E-SORTD2
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Table 2 FDD mapping table of 4 A/N bits for E-SORTD2

	HARQ-ACK(0)
	HARQ-ACK(1)
	HARQ-ACK(2)
	HARQ-ACK(3)
	Antenna port 0
	Antenna port 1
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Annex B. Resource allocation for SORTD
Table 3 Number of used implicit/explicit PUCCH resources (with cross-carrier scheduling)
	
	# of implicit PUCCH resources
	# of explicit PUCCH resources

	2 ACK/NACK bits for FDD CA and TDD CA with M=1
	4
	0

	3 ACK/NACK bits for FDD CA and TDD CA with M=1
	4
	2

	4 ACK/NACK bits for FDD CA and TDD CA with M=1
	4
	4

	4 ACK/NACK bits for TDD CA with M=2, 3, 4
	8
	0


Table 4 Number of used implicit/explicit PUCCH resources (without cross-carrier scheduling)
	
	# of implicit PUCCH resources
	# of explicit PUCCH resources

	2 ACK/NACK bits for FDD CA and TDD CA with M=1
	2
	2

	3 ACK/NACK bits for FDD CA and TDD CA with M=1
	2
	4

	4 ACK/NACK bits for FDD CA and TDD CA with M=1
	2
	6

	4 ACK/NACK bits for TDD CA with M=2, 3, 4
	4
	4
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