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Introduction
In the last RAN4 meeting, a WF was agreed for NR PUCCH demodulation in [1]. In this contribution we discuss the details of PUCCH test setup that were left open in the WF. 
Discussion
PUCCH requirements
The following was agreed in the way forward for PUCCH requirements:
· Define PUCCH performance requirements with 1Tx in Rel-15
· Hopping
· Intra-slot frequency hopping: enable
· Option1:
· startingPRB = 0
· secondHopPRB = the largest PRB index – nrofPRBs 
· Option 2: 
· startingPRB = 2
· secondHopPRB = the largest PRB index – nrofPRBs -2
· hoppingId = 0

Like we have stated in the last meeting, we support option 1 values for the startingPRB and secondHopPRB for intra-slot frequency hopping.
For intra-slot frequency hopping case, use the following values:
· Option1:
· startingPRB = 0
· secondHopPRB = the largest PRB index – nrofPRBs 
Simulation assumptions for Format 0
The following was agreed in the way forward for PUCCH format 0:
· Test scenarios: (Number of bits, Number of OFDM symbols, Number of PRB): 
· (1, 1, 1) 
· (1, 2, 1)
· initialCyclicShift = 0
· For FR1
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols
· For FR2
· Option 1: 
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols
· Option 2: 
· startingSymbolIndex = 11 for 1 OFDM symbol
· startingSymbolIndex = 10 for 2 OFDM symbols
· Test metric
· DTX to Ack probability <1%
· Missed Ack probability < 1%

The part that is still open is the starting symbol index for FR2. As we have proposed already in the last meeting, we prefer Option 1. 
For starting symbol index for FR2, use:
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols

Simulation assumptions for format 1
The following was agreed in the way forward for PUCCH format 1:
· Test scenarios: (Number of bits, Number of OFDM symbols, Number of PRB): 
· (2, 14, 1)
· initialCyclicShift = 0
· startingSymbolIndex = 0
· The index of the orthogonal sequence i=0
· Test metric
· DTX to Ack probability <1%
· [Missed Ack probability < 1%]
· NACK2ACK probability < 0.1%
Based on our simulation results, NACK2ACK probability seems to be the worst case, so we propose to use this as the test metric.
Use NACK2ACK probability as the test metric for PUCCH format 1.
Simulation assumptions for format 2
The following was agreed in the way forward for PUCCH format 2:
· [bookmark: _Hlk524696854]Test Scenarios: (Number of bits, Number of  symbols, Number of PRBs)
· (4, 1, 4) 
· (22, 2, 9)
· For FR1
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols
· For FR2
· Option 1: 
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols
· Option 2: 
· startingSymbolIndex = 11 for 1 OFDM symbol
· startingSymbolIndex = 10 for 2 OFDM symbols
· Test metric
· If number of bits <= 11
· DTX to Ack probability <1% and Missed Ack probability < 1%
· FFS NACK2ACK < 0.1% 
· If number of bits > 11: BLER < 1%

Same as for format 0, considering starting symbol index for FR2, we prefer Option 1. 
For format 2, for starting symbol index for FR2, use:
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols
Simulation assumptions for format 3
The following was agreed in the way forward for PUCCH format 3:
· Test Scenarios: (Number of bits, Number of  symbols, Number of PRBs)
· (16, 14, 1)
· (16, 4, 3)
· [bookmark: _Hlk524528233]DMRS pattern:
· FR1: 
· Without additional DMRS for all cases 
· With additional DMRS for cases with the number of OFDM symbols more than 9
· FR2: 
· Without additional DMRS
· FFS with additional DMRS
· Modulation: QPSK; FFS for pi/2 BPSK
· startingSymbolIndex = 0
· Test metric: BLER < 1%
Simulation assumptions for format 4
The following was agreed in the way forward for PUCCH format 4:
· Test scenarios: (Number of bits, Number of OFDM symbols, Number of PRBs):  
· (22, 14, 1)
· [bookmark: _Hlk525566003]DMRS pattern: 
· FR1: with and without additional DMRS
· FR2: 
· Without additional DMRS
· FFS with additional DMRS
· Modulation: QPSK
· startingSymbolIndex = 0
· occ-Length = n2
· occ-Index = n0
· Test metric: BLER < 1%

Conclusion
[bookmark: _GoBack]In this contribution we have discussed the remaining details for NR PUCCH demodulation. We have made the following proposals:
1. For intra-slot frequency hopping case, use the following values:
· Option1:
· startingPRB = 0
· secondHopPRB = the largest PRB index – nrofPRBs 
For starting symbol index for FR2, use:
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols
Use NACK2ACK probability as the test metric for PUCCH format 1.
For format 2, for starting symbol index for FR2, use:
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols
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