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Background
As per [1], RAN 4 agreed to define PUCCH performance requirements for FR2-2 part. In this paper, we provide our views on test setup.
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Detailed PUCCH test setup for PUCCH format 0
	Number of PRBs:
· Option 1: 16 (enhanced format)
· Option 2: 10 (enhanced format)
Number of OFDM symbols: 
· Option 1: 1
· Option 2: 1 and 2
Intra-slot frequency hopping: enabled if number of OFDM symbols higher than 1
Test metric: ACK missed detection rate < 1%



10 PRBs are used for Rel-15 NR-U ePF0 requirements definition. We think it is better to keep align with NR-U. For number of OFDM symbols, based on our understanding, it’s better to verify the enhanced PF0 performance both on hopping mode and un hopping mode. Hence, we propose the following:

Proposal 1: Use following configurations for ePF0 performance requirements:
· 10PRBs 
· OFDM symbols with hopping and 1 OFDM symbol without hopping

Detailed PUCCH test setup for PUCCH format 1
	Number of PRBs:
· Option 1: 1 
· Option 2: 16 (enhanced format)
· Option 3: 10 (enhanced format)
Number of OFDM symbols: 
· Option 1: 14
Intra-slot frequency hopping: enabled
Test metric: ACK missed detection rate < 1% and NACK to ACK probability < 0.1%



Similar views as ePF0, we propose to choose 10PRBs to keep aligned with NR-U. For number of OFDM symbols, we propose to use option 1 to keep aligned with Rel-15 cases.

Proposal 2: Use following configurations for ePF1 performance requirements:
· 10 PRBs 
· 14 OFDM symbols

Detailed PUCCH test setup for PUCCH format 2

	Number of PRBs:
· Option 1: 9
Number of OFDM symbols: 
· Option 1: 2
· Option 2: 1 and 2
Intra-slot frequency hopping: enabled
Test metric: ACK missed detection rate < 1%, UCI BLER < 1%




Detailed PUCCH test setup for PUCCH format 3

	Number of PRBs:
· Option 1: 1 and 3
Number of OFDM symbols: 
· Option 1: 14 and 4
· Option 2: 4
Additional DMRS
· Option 1: With and without
· Option 2: Without
Intra-slot frequency hopping: enabled 
Test metric: UCI BLER < 1%



Different with ePF0,1 and 4, only enhancement for PF2 and PF3 is new SCS, we propose to reduce the test cases for PF2 and PF3 and reuse the assumptions from Rel-15 as much as possible. We propose to use following configurations:
· PF2:
· 480 kHz, NRB=9, 2 OFDM symbol， UCI bits:22bit
· PF3:
· 480 kHz, NRB=3, 4 OFDM symbol， UCI bits:16bit

Proposal 3: Use following configurations for PF2/3 requirements:
· PF2:
· 480 kHz, NRB=9, 2 OFDM symbol， UCI bits:22bit
· PF3:
· 480 kHz, NRB=3, 4 OFDM symbol， UCI bits:16bit

Detailed PUCCH test setup for PUCCH format 4

	Number of PRBs:
· Option 1: 16 (Enhanced)
· Option 2: 10 (Enhanced)
Number of OFDM symbols: 
· Option 1: 14
Additional DMRS
· Option 1: With and without 
Intra-slot frequency hopping: enabled 
Test metric: UCI BLER < 1%




Similar views as ePF0, we propose to choose 10PRBs to keep aligned with NR-U. Moreover, we propose to verify case with both hopping enabled and hopping disabled.

Proposal 4: Use following configurations for PF4 requirements:
· 480 kHz, NRB=10, 14 OFDM symbol, UCI bits: 22 bits with polar coding/ Other UCI bits less than 11 with RM coding, OCC length=2
Conclusion
In this paper, we provide our views on test setup for FR2-2 PUCCH demod. The proposals are:
Proposal 1: Use following configurations for ePF0 performance requirements:
· 10PRBs 
· OFDM symbols with hopping and 1 OFDM symbol without hopping
Proposal 2: Use following configurations for ePF1 performance requirements:
· 10PRBs 
· 14 OFDM symbols
Proposal 3: Use following configurations for PF2/3 requirements:
· PF2:
· 480 kHz, NRB=9, 2 OFDM symbol， UCI bits:22bit
· PF3:
· 480 kHz, NRB=3, 4 OFDM symbol， UCI bits:16bit
Proposal 4: Use following configurations for PF4 requirements:
· 480 kHz, NRB=10, 14 OFDM symbol, UCI bits: 22 bits with polar coding/ Other UCI bits less than 11 with RM coding, OCC length=2
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