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1. Introduction

In RAN4 #88, PUCCH for NR BS demodulation requirements were discussed and WF was approved [1]. 
In this contribution, we provide our views on PUCCH demodulation parameters.
2. Discussion
2.1 Frequency hopping

The following options were agreed in the WF [1].
· 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
In our view, considering LTE configuration, option 1 is suitable option for hopping configuration. 

Proposal 1: For intra-slot frequency hopping, option 1 (startingPRB = 0;secondHopPRB = the largest PRB – nrofPRBs) should be adopted.

2.2 PUCCH format 0 and format 2
The following simulation assumptions were agreed in the WF [1].
Simulation assumption for 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%
Simulation assumption for format 2
· 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%
For FR2, there are two options for starting symbol index. Considering certain TDD, allocation with 2 symbols is one of the useful cases for PUCCH. In Figure 1, as an example, one of the UL/DL configurations (DDDSU for 120kHz SCS) agreed in UE demodulation is shown. In this case, 2 symbols PUCCH can be allocated to uplink symbols in special sub frame.
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Figure 1: Example of 2 symbol allocation for PUCCH in certain TDD configuration (DDDSU for 120kHz: agreed in UE demodulation [2])
From above discussion, option 1 is a suitable option for PUCCH symbol allocation.
Proposal 2: For PUCCH format 0 and format 2, 13 for 1 OFDM symbol and 12 and 12 for 2 OFDM symbols should be assumed as starting symbol index.
4. Conclusion
In this contribution, we provide the following proposals on PUCCH demodulation.
For frequency hopping,

Proposal 1: For intra-slot frequency hopping, option 1 (startingPRB = 0;secondHopPRB = the largest PRB – nrofPRBs) should be adopted.

For starting symbol index of PUCCH format 0 and format 2,
Proposal 2: For PUCCH format 0 and format 3, 13 for 1 OFDM symbol and 12 and 12 for 2 OFDM symbols should be assumed as starting symbol index.
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