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1   Background
In RAN4#78bis meeting, WF on BS demod performance for new PUCCH formats [1] was agreed with the following proposals and simulation assumptions:
· Use SNR to achieve 1% missed ACK rate as the performance metric for the BS demod requirements for new PUCCH formats.

· BS demod requirements are defined based on following cases in Rel-13.

· PF4: 24bits payload with 1PRB

· PF4: 64bits payload with 2PRB as baseline, 3PRB for further consideration

· PF5: 24bits payload with 1PRB

· Reference receiver: with CRC, in case CRC check fail eNodeB considers all bits as “NACK” 
· Assumptions for the performance tests are:
	Codeword selection
	Random selection of HARQ-ACK 

	Codebooks
	Semi-static (codebooksizeDetermination-r13=1) 

	ACK repetitions
	Disabled 

	Propagation conditions
	EPA5, EVA70

	
	Propagation channel definitions to be reused from 36.104. 

	Cyclic Prefix
	Normal CP 

	Channel BWs
	10, 15, 20MHz 

	Carrier definition
	Carrier frequency: 2.0 GHz 

	
	PUCCH on PCell (single PUCCH group) 

	PUCCH multiplexing
	1 UE 

	Antenna’s configuration
	UE: 1Tx 

	
	BS: 2Rx, 4Rx, 8Rx 

	
	correlation between branches is 0 

	
	no power imbalance between branches 

	Timing estimation
	Perfect timing estimation 

	Channel and Noise estimator
	Practical 

	Frequency hopping
	At slot boundary 

	Power control
	Off 


As per the proposals and simulation assumptions above, this contribution presents our initial views on the related conformance tests.
2   Discussion

To define a conformance test, as per the test structure in TS 36.141, the following aspects need to be considered.

2.1   Test applicability
As agreed in RAN4#78bis meeting, 1% ACK missed rate is defined as the test metric, but the DTX to ACK performance defined in section 8.3.1 TS 36.104 is applicable to all PUCCH performance requirements, for PUCCH 4, although the probability of the DTX to ACK is extremely low, it does not need to be considered in the simulation, but it is still applicable to use energy check method to further reduce the SNR for ACK missed ratio while meeting the false alarm ratio. So the test applicability should include two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less.
The tests are applicable to BS that supports up to 5CCs CA or up to 32CCs CA for FDD CA, TDD CA with same or different UL/DL configurations and TDD-FDD CA with either as PCell.
Proposal 1: Both probability of false detection of the ACK and the probability of detection of ACK are applicable to PUCCH format 4 tests, and the tests are applicable to BS that supports up to 5CCs CA or up to 32CCs CA for FDD CA, TDD CA and TDD-FDD CA with either as PCell.
2.2   Applicable duplex mode
The number of encoded ACK/NACK bits per sub-frame is defined for two cases as the WF [1] listed, both of them should be applicable to both FDD and TDD stated as following:
●
24AN bits with 1PRB allocated: applicable for FDD and TDD

●
64AN bits with 2PRB allocated: applicable for FDD and TDD
Proposal 2: Both test cases are applicable to FDD and TDD.
2.3   Channel Bandwidth
Because the UE procedure on PUCCH transmission is independent between PCell for PUCCH cell group1 and “PUCCH SCell” for PUCCH cell group 2, and the performance requirements for a BS supporting carrier aggregation are defined in term of single carrier requirements, the test requirements should be applicable for both PUCCH cell groups. For the bandwidth to be tested, we think the existing PUCCH requirement can be re-used: A test for a specific channel bandwidth is only applicable if the BS supports it. For a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidth supported by the BS are applicable.

Proposal 3: The test requirements should be applicable for both PUCCH cell groups. A test for a specific channel bandwidth is only applicable if the BS supports it and for a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidth supported by the BS are applicable.
2.4   Connection Diagram

The performance requirements are defined for 1x2, 1x4 and 1x8 three different cases, the current connection diagram defined in Annex I.3.2 of TS 36.141 can be used for 1x2 case, but there are not connection diagrams applicable for 1x4 and 1x8 cases, corresponding connection diagrams need to be defined in Annex I.

Proposal 4: Connection diagrams applicable for 1x4 and 1x8 test cases need to be defined in Annex I of TS 36.141.
2.5   Test Tolerance
In Table G.3-1 of TS 36.141, it is seen that for the legacy 1Tx tests in multipath fading propagation conditions, the test tolerance is 0.6 dB. The test tolerance value of 0.6 dB should be re-used for massive CA tests.

Proposal 5: Test tolerance is proposed to be 0.6 dB.
3   Proposals
This contribution presents our views on the conformance tests for massive CA, and our proposals are:

Proposal 1: Both probability of false detection of the ACK and the probability of detection of ACK are applicable to PUCCH format 4 tests, and the tests are applicable to BS that supports up to 5CCs CA or up to 32CCs CA for FDD CA, TDD CA and TDD-FDD CA with either as PCell.
Proposal 2: Both test cases are applicable to FDD and TDD.
Proposal 3: The test requirements should be applicable for both PUCCH cell groups. A test for a specific channel bandwidth is only applicable if the BS supports it and for a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidth supported by the BS are applicable.
Proposal 4: Connection diagrams applicable for 1x4 and 1x8 test cases need to be defined in Annex I of TS 36.141.

Proposal 5: Test tolerance is proposed to be 0.6 dB.
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