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1   Background
During RAN4#87 Melbourne meeting, WF[1] about NR BS demodulation performance requirements was approved. The general work methods and scopes were outlined.

In this contribution, we would like to share our simulation results as per the WF[1] and our company contribution[2].

2   Discussion
2.1   PUCCH format 0

We give our simulation results for PF0 UCI 1 bit with both 1 and 2 symbols:
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Figure 1: Simulation results for PUCCH format 0 with 1 symbol and 2 symbols
From the above simulation results, we can check the 10^(-2) ACK missed probability, because the 10^(-3) NACK to ACK can be met definitely under the condition of 10^(-2) ACK missed probability. The performance difference between the cases with 1 symbol and 2 symbols is more than [2dB].
2.2   PUCCH format 1

As discussed in [2], for long PUCCH formats, 4, 10 and 14 symbols cover the smallest, middle and largest number of symbols for long PUCCH format 1. In this contribution, we give the related simulation results for different cases with 2 UCI bits and 4, 10 and 14 symbols.
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Figure 2: Simulation results for PUCCH format 1 with UCI 2bits and 4, 10 and 14 symbols
From the simulation results shown in Figure 2, we cannot conclude that UE can definitely meet Probability(NACK->ACK) < 10^(-3) when it meets Probability(DTX -> ACK) < 10^(-2) and Probability(ACK missed) < 10^(-2), so we think all three test metrics should be evaluated for PUCCH format 1 demodulation performance requirements.
Proposal 1: Besides test metric of 10^(-2) DTX to ACK and ACK missed probability, test metric of 10^(-3) NACK to ACK probability should also be considered for PUCCH format 1 demodulation performance requirements.
2.3   PUCCH format 2
UCI 4 bits with 1 or 2 symbols and 8 PRBs were listed as one possible option, but as per email discussion, companies found that it is unreasonable to set 8 PRBs even consider to use the lowest maxCodeRate 0.08 listed in Table 9.2.5.2-1 of TS 38.213 and the minimum number of PRBs calculation for PUCCH format 2 transmission as per TS 38.213 section 9.2.3, then 4 PRBs with 1 symbol or 2 PRBs with 2 symbols are proposed. We give the simulation results for both cases to compare the performance difference:
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Figure 3: Simulation results for PF2 with UCI 4 bits, 4PRBs and 1 symbol v.s. 2PRBs and 2 symbols
By following RAN1 evaluation method, for the PUCCH formats with larger UCI bits, i.e. > 2 bits, here test metric BLER is used, From the above simulation results, we can know that the performance for UCI 4bits with 4PRBs and 1 symbols is better than that UCI 4 bits with 2PRBs and 2 symbols.
Proposal 2: Use 4 PRBs and 1 symbol for PUCCH format 2 with UCI 4 bits demodulation performance requirements.
2.4   PUCCH format 3

UCI bits 16, 14 OFDM symbols and 1 PRB is listed as one possible configuration [2], considering multiple PRBs can be configured for PF3:
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We give the simulation results for both case, i.e. UCI bits 16 with 14 symbols and 1 PRB v.s. 4 symbols and 3PRBs for lower code rate maxCodeRate=0.08.
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Figure 4: Simulation results for PF3 with UCI 16 bits, 1PRB and 14 symbols v.s. 3PRBs and 4 symbols
From the simulation results, the performance for UCI 16 bits with 1PRB and 14 symbols is better than that with 3 PRBs and 4 symbols.

2.5   PUCCH format 4

As we discussed in section 2.1, demodulation performance requirements for PUCCH format 4 need to be defined. We assume
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Figure 5: Simulation results for PF4 with UCI 22 bits, 1 PRB and 10 symbols
3   Proposals
In this contribution, as per the agreed WF[1] and our company contribution[2], we give our initial simulation results for alignments, and give our proposals are:

Proposal 1: Besides test metric of 10^(-2) DTX to ACK and ACK missed probability, test metric of 10^(-3) NACK to ACK probability should also be considered for PUCCH format 1 demodulation performance requirements.
Proposal 2: Use 4 PRBs and 1 symbol for PUCCH format 2 with UCI 4 bits demodulation performance requirements.
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