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Introduction
In [1], Test setups for NR BS PUCCH were discussed. But there are still quite a lot of open issues left for NR PUCCH. In this paper, we share our view on these open issues. 
[bookmark: _Ref178064866]Discussion
Open issues for PUCCH format 3
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For format 3, simulation assumptions were discussed whether there is a need to have additional DMRS. Without additional DMRS, for low speed and moderate SNR, the performance may be slightly better than that with additional DMRS. But for more challenge case, such as lower SINR points and medium or relatively high speed, it would not be sufficient to provide good channel estimation without additional DMRS symbols. For control channel, the robustness is much more important than the performance. Thus, we propose to enable additional DMRS in the test for PUCCH format 3. 
Frequency range for PUCCH format 3
In Rel 15, analog beamforming is a practical solution for FR2, it is considered inefficient to transmit long PUCCH at scenarios where an antenna beam shall spend a significant amount at a UE. It is thus proposed sufficient to consider PUCCH format 3 for FR1 in Rel 15.
Number of OFDM symbols for Format 3:
In the last meeting, for the number of OFDM symbols for format 3, 14 OFDM symbols have been decided to be used for the performance requirements. It is FFS for 4 OFDM symbols. From verifying BS behaviour point of view, 4 OFDM symbols have not too much difference from 14 OFDM symbols. In order to reduce the standardization efforts, we propose to only define performance requirements for 14 OFDM symbols. 

Modulation for Format 3 and format 4: 
In the last meeting, the group agreed to have QPSK for Format 3 and format 4, but it is FFS for pi/2-BPSK. Since pi/2-BPSK is an optional feature for UE, in the first release, we should target for the mandatory feature. Thus, we prefer to only define performance requirements for QPSK and not pi/2-BPSK.

Open issues for PUCCH format 1
Number of OFDM symbols for Format 1:
In the last meeting, for the number of OFDM symbols for Format 1, 14 OFDM symbols have been decided to be used for the performance requirements. It is FFS for 10 OFDM symbols. 14 OFDM symbols case have been verified full BS performance for format 1. It is quite trivial to verify BS performance with 10 OFDM symbols. To reduce the standardization efforts, we propose to only define 14 OFDM symbols for Format 1. 

Test metric for NACK2ACK for format 1
[bookmark: _GoBack]In [1] companies were encouraged to provide simulation results for NACK2ACK at 0.1%. In LTE, it is shown that typically for 1 to 2 HARQ bits, the performance limiting factor is mainly contributed by DTX to ACK. It is thus considered not necessary to include NACK2ACK in the test metric for PUCCH format 1.

Conclusion
In this paper, we share our view on the open issues for NR PUCCH demodulation. We hope the group can consider these views in the final agreement for NR PUCCH demodulation
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