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1. Introduction

The test metric for PUCCH format 2 where number of bits is less than 11 is still an open issue where interested companies are encouraged to bring analysis regarding the limiting factor for this requirement.  The following is text from agreed WF from RAN4#88bis [1]
Simulation assumptions for PUCCH format 2
· Test metric
· If number of bits <= 11
· DTX to Ack probability <1% and Missed Ack probability < 1%
· Define NACK to ACK requirement if it is the limiting factor compared with ACK miss requirement.
· More simulation results are encouraged in the next meeting.
2. Discussion
A few selected test cases, a subset of the full simulation parameters agreed for PUCCH format 2 was used to further analyse the most appropriate test metric to be used for PUCCH format 2 with bits less than or equal to 11.  The following is a table to summarize the findings based upon simulation results.
The results conclusively show that within the above test cases the limiting factor for operating SNR test metric is ACK missed requirement.  Unless further evidence shows to the contrary, the following proposal is made in order to close this remaining open issue regarding PUCCH. 

Proposal: PUCCH Format 2 shall not consider performance requirement based upon NACK2ACK test metric.
Table 1: PUCCH Format 2 Simulation Results

	Test Case

	Operating SNR [dB] such that 
Ack < 1% and  DTX < 1% and N2Ack < 0.1% 
	Operating SNR [dB] such that 

 N2Ack < 0.1 %
	Limiting Factor 

	15 kHz, TDL-C, 300 nsec delay spread, 20 MHz
	4.75
	< -10
	ack

	30 kHz, TDL-C, 300 nsec delay spread, 100 MHz
	3.51
	< -10
	ack

	60 kHz, TDL-A , 100 nsec delay spread, 100 MHz
	5.45
	< -10
	ack

	120 kHz, TDL-A, 100 nsec delay spread, 100 MHz
	4.5
	< -10
	ack

	15 kHz, TDL-C, 300 nsec delay spread, 20 MHz (1T4R)
	-0.123
	<-2
	ack


3.
Conclusion

Missed ACK is the limiting factor in PUCCH format 2, where number of bits <= 11 and as such no requirement should be defined for NACK2ACK test metric.

Proposal: PUCCH Format 2 shall not consider performance requirement based upon NACK2ACK test metric.
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