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1 Introduction
[bookmark: OLE_LINK91][bookmark: OLE_LINK90][bookmark: OLE_LINK6]In RAN4 #90bis, a WF was approved on multi-slot NR PUCCH with one open issue related to frequency hopping:
Frequency hopping
· Option 1: Inter-slot frequency hopping enabled and intra-slot frequency hopping disabled
· Option 2: both intra and inter slot frequency hopping are disabled
· Option 3: Inter-slot frequency hopping disabled, and intra-slot frequency hopping enabled
Agreement:
	Option 1 and 3 for further simulation
In this contribution, we provide some numerical results for both agreed options.
2 Discussion
The simulation setup is summarized as the following table:
	PUCCH Format 
	Format 1

	BandWidth/SCS
	40 MHz/ 30kHz

	Antenna
	1T8R

	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

	Test metric
	DTX to Ack probability <1%
	√

	
	Missed Ack probability < 1%
	√ 

	
	NACK2ACK < 0.1%
	√



And the numerical results are shown in Fig. 1:
[image: ]
Fig. 1, simulation results for inter/intra-slot frequency hopping for multi-slot PUCCH
From Fig. 1, inter-slot frequency hopping leads to 1~1.5 dB gain over intra-slot frequency hopping. Therefore we propose to enable inter-slot frequency hopping to define multi-slot PUCCH performance requirements.
Observation 1: inter-slot frequency hopping leads to 1~1.5 dB gain over intra-slot frequency hopping.
Proposal 1: Enables inter-slot frequency hopping to define multi-slot PUCCH performance requirements.

3 Conclusion
In this contribution, we provide some numerical results for multi-slot PUCCH and have the following observation and proposal:
Observation 1: inter-slot frequency hopping leads to 1~1.5 dB gain over intra-slot frequency hopping.
Proposal 1: Enables inter-slot frequency hopping to define multi-slot PUCCH performance requirements.
Reference
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