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Introduction
At the end of RAN4#91 an issue was observed for multi-slot PUCCH in the form of 1T8R scenarios defined in OTA testing. This was captured in the RRM chairmen report, 
	R4-1907267	Draft CR on TS 38.104 Performance requirement for multi-slot PUCCH format 1
					38.104	  CR-  rev  Cat:  (Rel-15) v15.5.0
					Source: ZTE Wistron Telecom
Abstract: 

Discussion: 
Agreement: 1T8R configuration will be revised in the next meeting.
Decision:		Endorsed




Furthermore, it was stated in discussion that the applicability rules for multi-slot PUCCH should be rechecked for consistency, after many new rules were added in the last meetings.
In this contribution we supplement our previous simulation results [1] with the 1T2R, inter-slot frequency hopping enabled, and intra-slot frequency hopping disabled case.
Finally, we discuss possible solutions to the 1T8R mis-configuration and our understanding of the applicability rules.


Simulation results
Following the WF of multi-slot PUCCH by ZTE [2], we ran simulations with the following setup:
Table 1: Simulation setup multi-slot PUCCH
	Parameters
	PUCCH Format 1

	BandWidth/SCS
	40 MHz/ 30kHz

	Antenna
	1T8R, 1T2R

	Propagation condition
	TDLC300-100; 

	Carrier frequency (GHz)
	4GHz; 

	(#Bits, #Symbols, #PRBs)
	(2, 14,1)

	initialCyclicShift
	0

	StartingSymbolIndex
	0

	Index of orthogonal sequence (time-domain-OCC)
	0

	Inter/Intra-slot frequency hopping
	Option 1: Enabled/Disabled

	
	Option 2: Disabled/Enabled

	number of slot 
	2

	[bookmark: _Hlk7469159]Test metric
	DTX to Ack probability <1%
	√

	
	Missed Ack probability < 1%
	√ 

	
	NACK2ACK < 0.1%
	√



Which led to the following results:
Table 2: Simulation results multi-slot PUCCH 1T8R
	PUCCH FR1 1T8R, TDLC300-100
	Number of bits
	Number of OFDM symbols
	Number of PRBs
	Number of slot
	Inter/intra-slot frequency hopping
	Test metric
	SNR (dB) Ideal

	Format 1
	30kHz, 40MHz
	2
	14
	1
	2
	Enabled/Disabled
	ACK miss (1%)
	-17,7

	
	
	
	
	
	
	
	NACK to ACK (0.1%)
	-16,7

	
	
	
	
	
	
	Disabled/Enabled
	ACK miss (1%)
	-16,7

	
	
	
	
	
	
	
	NACK to ACK (0.1%)
	-15,6



Table 3: Simulation results multi-slot PUCCH 1T2R
	PUCCH FR1 1T2R, TDLC300-100
	Number of bits
	Number of OFDM symbols
	Number of PRBs
	Number of slot
	Inter/intra-slot frequency hopping
	Test metric
	SNR (dB) Ideal

	Format 1
	30kHz, 40MHz
	2
	14
	1
	2
	Enabled/Disabled
	ACK miss (1%)
	-10.5

	
	
	
	
	
	
	
	NACK to ACK (0.1%)
	-8.9



In our simulations, DTX to Ack probability is always ensured to be below 1%, hence we omitted the DTX to Ack test metric; similar to how this metric is not part the “standard” PUCCH simulation collection template [3].


Discussion
In order to allow for consistent test cases in conducted and OTA testing, the latter of which is constrained to two demodulation branches, we propose to change the PUCCH multi-slot scenarios from 1T8R to 1T2R for both conducted and OTA minimum performance requirements.
RAN4 to consider changing the PUCCH multi-slot configuration to 1T2R.

The current set of applicability rules relevant for multi-slot PUCCH have been reviewed and no issues have been found.


Conclusion
In this contribution we have provided our views on the remaining NR multi-slot PUCCH demodulation issues. We have made the following proposals:
1. RAN4 to consider changing the PUCCH multi-slot configuration to 1T2R.
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