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1. Introduction
In RAN4 #56 meeting, the work plan for CA WI was updated [1]. The schedule for the BS demodulation performance for this meeting is as follows
· RAN4#57 (Nov, 2010): 
· Discussion on simulation assumptions for identified cases.

For carrier aggregation, A/N transmission scheme on PUCCH has been decided in RAN1 [2]. Based on the related agreements and previous discussion in RAN4 [3-4], in this contribution we further discuss the performance requirements for PUCCH with respect to CA.
Firstly we analyze the impact of RAN1 decisions on RAN4 demodulation requirements, and then identify demodulation requirements which require to be defined, finally some initial consideration on simulation assumptions are given. Text proposal for CA BS TR 36.808 is attached.
2. Discussion
For ACK/NACK transmission on PUCCH, it was agreed that
· For Rel-10 UEs that support up to 4 A/N bits: PUCCH Format 1b with channel selection

· For Rel-10 UEs that support more than 4 A/N bits: 

· Both PUCCH format 1b with channel selection and DFT-S-OFDM are supported

· PUCCH format 1b with channel selection up to 4 A/N bits
· DFT-S-OFDM for the full range of A/N bits
· UE is configured by higher layers between DFT-S-OFDM and PUCCH format 1b with channel selection
2.1 Impact on demodulation requirement
For carrier aggregation, backward compatible Rel-8 transmit format is maintained in Rel-10. Hence there is no impact on Rel-8 PUCCH performance requirement.

In Rel-10 timeframe, only 2 DL CCs are supported for FDD which means up to 4 ACK/NACK bits needs to be transmitted on PUCCH. However, for TDD, even with 2 DL CCs, more than 4 A/N bits need to be transmitted on PUCCH for some DL/UL configurations. Hence, we propose to define performance requirements for both format 1b with channel selection and format 3.
2.2 Performance measurement for format 1b with channel selection
The major methodology for Rel-8 PUCCH format 1a verification can be applied for format 1b with channel selection. At first stage, we propose to consider all the three error probabilities as we did in Rel-8, i.e. DTX to ACK error, ACK missed error and NACK to ACK error.

· DTX to ACK error: On DTX to ACK error, since there are more than one ACK bits can be falsely detected, it was discussed in RAN1 that two definitions could be considered [5]. 
Definition 1: 
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Definition 2: 
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For the first definition, the number of falsely detected ACK bits only normalized by the number of DTX occasions. For the second definition, the number of falsely detected ACK bits normalized by the number of DTX occasions as well as the number of A/N feedback bits. Both of the definition can make sense when we perform the test and this does not impact the performance much from RAN1 evaluation. From the test simplicity point of view, we slightly prefer the definition 2 which is simpler and it is adequate to derive minimum requirement.

· ACK missed detection probability: Pr(ACK-> NACK, DTX) ≤ 1%
·  NACK to ACK probability: Pr(NACK-> ACK) ≤ 0.1%. 

2.3 Simulation assumption
Simulation assumptions in Rel-8 also can be followed.
· Propagation conditions and cyclic prefixed length

The same channel model as Rel-8 can be used to derive performance requirement for CA. The cyclic prefix can be normal or extended.

	
	Propagation model

	CP length
	EPA 5Hz
	EVA 5Hz
	EVA 70Hz
	ETU 70 Hz
	ETU 300 Hz

	Normal
	
	
	
	
	

	Extended
	
	
	
	
	


· Noise model

AWGN

· Channel bandwidths

It is proposed to develop requirements for the channel bandwidths of CA scenario. 10MHz can be used for alignment at first stage.
· A/N bits configuration
In order to keep the number of tests at a reasonable minimum but also ensures the test coverage, we suggest considering 4 A/N bits in the test as it is based on defined CA scenarios and it is the maximum that can be supported by format 1b with channel selection. 
· Antenna configuration
1x2, 1x4
3. Conclusion
In this contribution, we give our point of view on PUCCH performance requirement for CA. we propose following issues to be considered. 
Proposal 1: No impact on Rel-8 PUCCH performance requirement.

Proposal 2: PUCCH performance requirement for both format 1b with channel selection and format 3 will be defined.

Proposal 3: Most of the simulation assumptions in Rel-8 can be reused.
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5. Text proposal for CA BS TR
----- Start of TP -----

8
Performance requirement

8.3
Performance requirements for PUCCH

PUCCH transmission of A/N and periodic CSI reporting supporting up to 5 DL CCs will be possible only within single, UE-specific UL component carrier. 
Simultaneous PUCCH and PUSCH transmission from single UE is introduced. The performance requirement for it is [FFS]. 
Two transmission schemes for PUCCH are introduced for CA:
· PUCCH format 1b with channel selection: support up to 4 A/N bits
· PUCCH format 3: support full range of A/N bits
Performance requirements should be defined for both of the transmission scheme for PUCCH.
8.3.1
DTX to ACK performance

The definition of DTX to ACK probability for multiple A/N bits is [FFS].
8.3.2
ACK missed detection requirements for single user PUCCH format 1a

No changes are needed.
8.3.3
CQI missed detection requirements for PUCCH format 2

No changes are needed.
8.3.4
ACK missed detection requirements for multi user PUCCH format 1a 

No changes are needed.
----- End of TP -----










