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1. Introduction
The conclusions about PUCCH format 1b with channel selection were agreed in the last meeting, it was decided not to include NACK to ACK performance measure for PUCCH format 1b with Channel Selection due to almost similar performance as ACK missed performance. But whether or not the NACK to ACK performance should be defined for format3 is still open depending on the simulation results. The other issue is how RAN4 should conduct PUCCH format 3 performance tests if the ACK missed detection and NACK to ACK as well as DTX to ACK performances are all defined. 
In this contribution, we provide our views on the remaining issues 
2. Discussion
· NACK to ACK performance measure
For PUCCH format 3, based on the summary Summary of simulation results for PUCCH format 3[1], for the test cases with 4 ACK/NACK bits, there is 1.0-1.6dB gap between the performances at ACK missed probability at 1% and NACK to ACK probability at 0.1%. For the test cases with 16ACK/NACK bits, there is 1.9-2.8dB gap between the performances at ACK missed probability at 1% and NACK to ACK probability at 0.1%, the NACK to ACK requirement is dominated factor compared with ACK missed requirements.
Therefore, we think NACK to ACK performance measure is not negligible and should be defined.
Proposal 1: NACK to ACK performance measure for format3 is necessary and should be defined. 
· Test methodology 
In TS36.141, the detailed test procedures for different physical channel formats are described, for example, for PUCCH 1a, in order to clarify views, we quote the related contents as following: 
----------------------------------------------------Begin the quote from 36.141----------------------------------------------------

8.3.1.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth defined in Table 8.3.1.4.2-1.

Table 8.3.1.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-89.7 dBm / 1.08MHz

	3
	-85.7 dBm / 2.7MHz

	5
	-83.5 dBm / 4.5MHz

	10
	-80.5 dBm / 9MHz

	15
	-78.7 dBm / 13.5MHz

	20
	-77.4 dBm / 18MHz


2)
The characteristics of the wanted signal shall be configured according to TS 36.211 [12].

3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in Annex B.

4)
Adjust the equipment so that the SNR specified in Table 8.3.1.5-1 is achieved at the BS input during the ACK transmissions.

5)
The signal generator sends a test pattern with the pattern outlined in figure 8.3.1.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs. 
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Figure 8.3.1.4.2-1 Test signal pattern for single user PUCCH format 1a demodulation tests

----------------------------------------------------End the quote from 36.141----------------------------------------------------
We can observe that the performance requirement of single user PUCCH 1a for ACK missed detection is determined by the 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.
For format 3, the performance requirement is determined by the three parameters: probability of false detection of the ACK, the probability of detection of ACK,and the probability of  NACK to ACK. And the required SNRs for ACK missed detection and NACK to ACK are different. So assuming SNR1 for ACK missed performance and SNR2 for NACK to ACK, there would several options for conducting conformance tests:
· 
Option1: The performance is measured by the required SNR1 at probability of ACK detection equal to 0.99. The probability of DTX to ACK shall be 0.01 or less. And then the performance is measured by the required SNR2 at probability of NACK to ACK equal to 0.001, the probability of DTX to ACK shall be 0.01 or less.
·  
Option2: The performance is measured by the required SNR1 at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less. And then the performance is measured by the required SNR2 at probability of NACK to ACK equal to 0.001. Do not verify the probability of DTX to ACK at SNR2.
·  
Option3: The performance is measured by the required SNR at probability of detection equal to or larger than 0.99, where SNR = max(SNR1, SNR2). And at the same time the probability of false detection of the ACK shall be 0.01 or less, and the probability of NACK to ACK equal to or less than 0.001.
Option 3 might relax the requirements. And because in TS36.104, it is stated that 
The DTX to ACK requirement is valid for any number of receive antennas, for all frame structures and for any channel bandwidth.
It implies that BS should keep DTX to ACK requirement within a certain range of operating SNRs, which is so called the constant false alarm. So the DTX to ACK requirement should be verified in conjunction with both ACK missed detection and NACK to ACK requirements, which can strictly test the BS performance. Therefore we propose:
Proposal 2: The probability of false detection of the ACK (DTX to ACK requirement) should be tested in conjunction with both ACK missed detection and NACK to ACK requirements.
4. Conclusion
In this paper, we give our views on PUCCH format3 tests:
Proposal 1: NACK to ACK performance measure for format3 is necessary and should be defined.
Proposal 2: The probability of false detection of the ACK (DTX to ACK requirement) should be tested in conjunction with both ACK missed detection and NACK to ACK requirements.
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