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1	Introduction
[bookmark: _Ref510713863]During RAN4#86b Melbourne meeting, WF about BS demodulation performance requirements was approved [1]. As for sPUCCH part, the simulation assumption as follows inTable1 [2]:
Table 1: Simulation assumption for sPUCCH
	Parameter
	Value

	Number of Tx antennas
	1

	Number of Rx antennas
	2, 4

	Propagation condition
	EPA5

	Cyclic prefix
	Normal

	Reference receiver
	MRC

	Channel bandwidth
	[5 MHz], 10 MHz, 15 MHz, 20 MHz

	TTI length
	Subslot TTI

	Number of OFDM-symbols
	Subslot TTI: 2 and 3

	SPUCCH formats
	Format 1a, format 4

	Number of bits per PRB for format4
	3 bits per 2PRB



For the test metric of sPUCCH, the follows are agreed in [1]: 
· DTX to ACK probability that shall not exceed 1%
· ACK missed detection probability that shall not exceed 1% at the given SNR requirements for sPUCCH performance requirements
· How to formulate the above metric in the specification, follows the legacy way
In this contribution, based on above agreements, both alignment results and impairment results for sPUCCH with format4 are provided.
2	Simulation Results
In this section, simulation results for format1a are provided. For the test metric, we follow the legacy way defined in the 36.104. Both DTX to ACK probability and ACK missed detection probability are given as the performance requirement for format1a. The DTX to ACK probability is the probability that ACK is detected when nothing was sent; while ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. Both alignment results and impairment results of ACK missed detection probability for all the channel bandwidth with 2OS and 3OS, as well as the averaged result for whole TTI, are shown in Table 2 and Table 3, respectively.
Table 2: Alignment results for SPUCCH format 4 ( to be updated)
	Rx
	BW(MHz)
	ACK missed detection probability (<=1%)
	Averaged ACK missed detection probability for whole TTI

	
	
	2OS
	3OS
	

	2
	5
	
	
	

	
	10
	
	
	

	
	15
	
	
	

	
	20
	
	
	

	4
	5
	
	
	

	
	10
	
	
	

	
	15
	
	
	

	
	20
	
	
	



Table 3: Impairment results for SPUCCH format 4(to be updated)
	Rx
	BW(MHz)
	ACK missed detection probability (<=1%)
	Averaged ACK missed detection probability for whole TTI

	
	
	2OS
	3OS
	

	2
	5
	
	
	

	
	10
	
	
	

	
	15
	
	
	

	
	20
	
	
	

	4
	5
	
	
	

	
	10
	
	
	

	
	15
	
	
	

	
	20
	
	
	



From this table, we can observe that with 2Rx, the ACK missed detection probability has about 4dB worse than that of with 4Rx, at the target SNR of 1% ACK. Compared with 3OS, there is about 1.5~1.9dB loss with 2OS for the ACK missed detection probability with evaluation channel bandwidth for both 2Rx and 4Rx antenna configuration. In terms of the averaged ACK missed detection probability performance, it is mainly dominated by the performance of 2OS.
3	Conclusion
In this contrition, both alignment results and impairment results of sPUCCH with format4 were provided.
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