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1 Introduction
A TP on CA PUCCH performance was agreed in RAN4 #57 meeting where some issues were left open. In this contribution, we give discussions and views regarding these open issues.
2 Discussion
The open issues are presented in italic while the corresponding views are given subsequently.
· PUCCH performance requirement scope
According to the agreed way forward on CA downlink demodulation and CSI requirements in RAN4 #57 meeting [1], CA downlink performance requirement shall be considered on the designed scenarios which support up to 2 DL component carriers and up to 2 MIMO layers on each carrier. As A/N feedback on PUCCH for CA is strongly related to DL carrier aggregation, PUCCH performance requirement scope shall be within corresponding DL carrier aggregation scenarios. Thus, it is proposed that PUCCH performance requirement of Rel-10 shall focus on supporting up to 2 DL component carriers and up to 2 MIMO codewords for both FDD and TDD. More specifically, PUCCH performance requirement shall be defined:

· for FDD where the A/N information bits for simulation assumption shall be within 2~4 bits 

· for TDD where the A/N information bits for simulation assumption shall be within 2~16 bits

Proposal 1: PUCCH performance requirement of Rel-10 shall focus on supporting up to 2 DL component carriers and up to 2 MIMO codewords for both FDD and TDD.
· It shall be evaluated, whether it is sufficient to introduce one generic PUCCH format 3 performance requirements for E-UTRA FDD and TDD.
In last meeting, it was agreed that performance requirements for PUCCH format 3 will be defined for Rel-10 [2]. Moreover, it shall be evaluated, whether it is sufficient to introduce one generic PUCCH format 3 performance requirements for E-UTRA FDD and TDD. 
Since, PUCCH format 3 performance requirements are introduced due to TDD for carrier aggregation, it is proposed that the test cases of PUCCH format 3 will be defined for TDD firstly as suggested in the following table.
Table1 PUCCH format 3 initial test cases
	PUCCH format 
	A/N 

source bits
	Applied duplex mode
	Applied BWs
	Applied UE category [3]

	format 3
	[4]
	TDD
	10/15/20MHz
	3,4,6,7,8


According to TDD HARQ timing in Table 2, the proposed A/N bits payload of [4] for PUCCH format 3 can be applied in TDD configuration 1 and 3. For PUCCH format 3 with A/N payload size larger than 11 bits, dual RM code in R1-105776 [4] is adopted. The performance requirement may be needed for PUCCH format 3 with A/N payload size more than 11 bits based on good alignment of A/N payload size of [4].
Table2 Downlink association set K for each UL subframe for TDD
	UL-DL

Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	6
	-
	4
	-
	-
	6
	-
	4

	1
	-
	-
	7, 6
	4
	-
	-
	-
	7, 6
	4
	-

	2
	-
	-
	8, 7, 4, 6
	-
	-
	-
	-
	8, 7, 4, 6
	-
	-

	3
	-
	-
	7, 6, 11
	6, 5
	5, 4
	-
	-
	-
	-
	-

	4
	-
	-
	12, 8, 7, 11
	6, 5, 4, 7
	-
	-
	-
	-
	-
	-

	5
	-
	-
	13, 12, 9, 8, 7, 5, 4, 11, 6
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	7
	7
	5
	-
	-
	7
	7
	-


Even it is proposed that PUCCH format 3 performance requirements are defined firstly for TDD at current status, we shall be aware that one generic PUCCH format 3 performance requirement for FDD and TDD is preferred. Thus, we propose to consider this issue when define the simulation assumptions for TDD. Note that if performance requirement test of PUCCH format 3 is required for FDD in later phase, this issue can be revisited and evaluated based on conditions then.
Proposal 2: For PUCCH format 3, it is suggested to define one generic requirement for both FDD and TDD, and the performance requirement shall be applied to TDD firstly according to current DL CA scenarios.
· Definition of NACK to ACK probability

In previous meetings, we have discussed and suggested to clarify DTX to ACK definition and requirement for PUCCH A/N multiplexing for CA purpose [5]. Similar requirement for clarification on NACK to ACK probability is also needed as ambiguity between NACK bits is found.
In RAN1 #62 meeting, it was agreed that no explicit DTX is signaled. A/N codebook selection is based on configured CCs and configured transmission modes for each CC. DTX is then mapped as NACK bit and transmitted together with other A/N source bits. Therefore, in a A/N source payload, there would be two kinds of NACK bits, i.e., NACK bits which are mapped from DTX (not detecting a corresponding transport block) and NACK bits which are feedback for not correctly receiving a downlink transport block. It shall be noted that the first kind of NACK bits do not need to be decoded and thus will never be decoded as ACK bits, so such NACK bits shall not be taken into account in NACK to ACK probability. 
Thus, it is proposed that the following NACK to ACK probability definition is applied to the PUCCH formats for DL multiple cell aggregation feedback purpose. 
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Note the NACK bits in the definition do not contain the NACK bits which are mapped from DTX.
Proposal 3: For NACK to ACK probability definition, all the NACK bits shall be regarded as feedback for incorrectly detected transport blocks. 
· Open issues in RAN1 which may have impacts on RAN4 simulation assumption
In the following, we have list the related open issues in RAN1 which may have impacts on RAN4 simulation assumption and performance:
· For PUCCH format 3:

· Details of orthogonal sequence remapping across slots: The orthogonal sequence remapping across slots may impact the performance under different Doppler spread.
· For PUCCH format 1b with channel selection

· Mapping table for TDD: Mapping table for A/N for PUCCH Format 1b with channel selection for FDD was agreed. It is not clear whether mapping table is the same for TDD or not. Mapping table will directly impact the demodulation performance. If the mapping table is not the same with FDD, it shall be evaluated, whether to introduce one generic PUCCH format 1b performance requirement for E-UTRA FDD and TDD.
Since the open issues above are parts of simulation assumptions and have direct impacts on performance, corresponding simulation shall be cautious to start until RAN1 conclusions are available.
3 Conclusion
In this contribution, open issues of PUCCH performance requirement for CA are discussed. It is suggested to take the following proposals into account for simulation assumptions definition.
Proposal 1: PUCCH performance requirement of Rel-10 shall focus on supporting up to 2 DL component carriers and up to 2 MIMO codewords for both FDD and TDD.
Proposal 2: For PUCCH format 3, it is suggested to define one generic requirement for both FDD and TDD, and the performance requirement shall be applied to TDD firstly according to current DL CA scenarios.
Proposal 3: For NACK to ACK probability definition, all the NACK bits shall be regarded as feedback for incorrectly detected transport blocks. 
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