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1 Introduction
[bookmark: OLE_LINK91][bookmark: OLE_LINK90][bookmark: OLE_LINK6]In RAN4 #90, a WF was approved on multi-slot NR PUCCH with two open issues:
· PUCCH format
· Option 1: PUCCH format 3 
· Option 2: PUCCH format 1.
· Frequency hopping
· Option 1: Inter-slot frequency hopping enabled and intra-slot frequency hopping disabled
· Option 2: both intra and inter slot frequency hopping are disabled
In this contribution, we provide some numerical results related to frequency hopping.
2 Discussion
[bookmark: _GoBack]According to TS 38.213 [2], if inter-slot frequency hopping enable, intra-slot frequency hoping must be disabled, or if inter-slot frequency hoping is disabled, intra-slot frequency hopping can be either enabled or disabled. We simulate the three allowed cases for PUCCH format 1 with similar simulation setup to that for non-repetition PUCCH format 1 (Due to limited time, simulation on format 3 is not finished yet):
Case 1: intra-slot frequency hopping enabled, and inter-slot frequency hopping disabled
Case 2: intra-slot frequency hopping disabled, and inter-slot frequency hopping disabled
Case 3: intra-slot frequency hopping disabled, and inter-slot frequency hopping enabled
The following table shows numerical results for these three cases for PUCCH format 1:
[image: ]
The second open issue in the WF on multi-slot PUCCH is the choice of either case 2 or case 3. From the simulation results, case 3 shows quite high performance gains over case 2. Therefore, we propose to take option 1 for specifying performance requirements for multi-slot PUCCH, which enables inter-slot frequency hopping and disables intra-slot frequency hopping.
Observation 1: Inter-slot frequency hopping enables quite high performance gains.
Proposal 1: Select option 1 which enables inter-slot frequency hopping to define multi-slot PUCCH performance requirements.

3 Conclusion
In this contribution, we provide some numerical results for multi-slot PUCCH and have the following observations and proposals:
Observation 1: Inter-slot frequency hopping enables quite high performance gains.
Proposal 1: Select option 1 which enables inter-slot frequency hopping to define multi-slot PUCCH performance requirements.
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