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Introduction
[bookmark: OLE_LINK27]NR BS demodulation work has been full started in RAN4#87, and the initial agreements for test scope and setup are made regarding the scope of the work in Rel-15 and the simulation assumptions for alignment have been agreed, and some open issues on general part are listed for further discussion [1]. 
[bookmark: _Hlk513205245]The open issues for PUCCH in [1] are copied below.
	· PUCCH
· Format
· FFS PUCCH format 4
· Test metric
· FFS PF2/3/4 
· [bookmark: OLE_LINK18][bookmark: OLE_LINK19]Modulation
· FFS π/2-BPSK for PF3/4
· FFS multi-slot PUCCH



[bookmark: _Hlk513205847]In this paper, we will provide our views on the open issues for NR PUCCH demodulation work. 
Discussion
Format
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK15]In [1], it’s agreed to define performance requirement for PUCCH format 0,1,2 and 3. For format 4, we think it is similar as format 3 and they are both long formats targeting for large payloads of both HARQ-ACK and CSI. The main difference is that PUCCH of format 4 has some multiplexing capacity in the same PRB but format 3 doesn’t have it. As agreed in [2] single-user tests are baseline for Rel-15 BS demodulation work, so we propose not to define performance requirement for PUCCH format 4 in Rel-15.
[bookmark: _Ref516668184]Performance requirements should only be defined for PUCCH format 0,1,2 and 3 in Release 15
Test metric
In LTE, the “DTX to ACK” and “missed ACK” are used to define the performance metric for HARQ-ACK. “BLER” and “false alarm rate” are used to define the performance metric for CSI. For each format a supported UCI type (HARQ-ACK or CSI) is selected for the test.
[bookmark: _Hlk516819858][bookmark: OLE_LINK1]In our view, basically LTE test metric can be re-used in NR PUCCH performance requirements. But for NR PUCCH formats 2, 3, CRC will be used when the payload size is greater than 12, and we think either “DTX to ACK” plus “missed ACK” or “BLER” can be used.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]The two UCI types can be re-used in NR PUCCH performance requirements. For some PUCCH formats, both UCI types can be supported and joint coding is used, so there is a possibility to test the combined HARQ-ACK plus CSI, however, in our view, from performance point of view, the type of UCI does not matter but only the number of payload bits does, so there is no need to test combined UCI which will make the test case more complicated.

[bookmark: _Ref516668529][bookmark: _Ref513460217]For HARQ-ACK, the test metric is “DTX to ACK” and “missed ACK”. For CSI, the test metric is “BLER” and “false alarm rate”. HARQ-ACK and CSI are used as the payload for NR PUCCH performance tests. 
Modulation and Multi-slot PUCCH
[bookmark: OLE_LINK2][bookmark: OLE_LINK4][bookmark: OLE_LINK54][bookmark: OLE_LINK55]There are several coverage related features in NR, i.e. pi/2-BPSK and multi-slot PUCCH. These features are used for poor coverage scenario and pi/2-BPSK is also one optional feature for UE. In our view, RAN4 should at this stage focus on the essential scenario. Thus, we propose not to define test case for pi/2-BPSK in Release 15.
[bookmark: _Ref513460218][bookmark: OLE_LINK3][bookmark: OLE_LINK26][bookmark: _Ref517187927]The test case for coverage related features should be defined in later release.
Conclusion
In this paper, we provided our views on open issues for NR PUCCH demodulation work.
Proposal 1:Performance requirements should only be defined for PUCCH format 0,1,2 and 3 in Release 15
Proposal 2:For HARQ-ACK, the test metric is “DTX to ACK” and “missed ACK”. For CSI, the test metric is “BLER” and “false alarm rate”. HARQ-ACK and CSI are used as the payload for NR PUCCH performance tests.
Proposal 3:The test case for coverage related features should be defined in later release.
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