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1 Introduction

In RAN1 #90bis, the following were agreed [1]: 

	Agreements:

· For short PUCCH for up to 2 UCI bits, the base sequence can be hopped for transmission of PUCCH in different slots

· The base sequence hopping can be enabled or disabled by cell-specific RRC parameters via RMSI.

· Hopping pattern is at least based on a configurable ID
· FFS on details of the hopping pattern
· The ID has a bitwidth of [10] bits
· FFS on cyclic shift hopping
· No RRC signaling impact



This contribution discusses the above FFS issues. 
2 Remaining Design Aspects
Base Sequence hopping
For PUCCH format 0 with 2-symbol, it was agreed to support base sequence hopping but details on the hopping pattern is FFS. In LTE UL with less than 6 PRBs, there are 2 kinds of hopping defined for the DMRS, i.e., group -hopping and cyclic shift (CS) hopping in order to reduce inter-cell/intra-cell interference. LTE PUCCH supports 17 different group-hopping patterns and the group-hopping pattern for the PUCCH is a function of slot index and virtual cell ID. For NR PUCCH format 0 with 2 symbols, LTE group hopping pattern can be reused with some modification including symbol index and reflecting increased cell IDs in NR, i.e., at least 34 group-hopping patterns are required.
Proposal 1: Base sequence hopping pattern for PUCCH format 0 with 2 symbols is based on symbol index and slot index in addition to a configured cell ID.

Cyclic shift hopping
For PUCCH resource allocation, it has been proposed that a set of frequency/code resources for PUCCH format 0 is configured and ARI indicates one resource within a set [2]. On top of that, for PUCCH format 0, CS hopping between different slots (1-symbol case) and different symbols within a slot (2-symbol case) should be supported to further randomize intra-cell interference. So, CS hopping pattern needs to include slot index and symbol index for PUCCH format 0 with 2 symbols.
Proposal 2: For PUCCH format 0 with 2 symbols, CS hopping pattern is based on slot index and/or symbol index.

Another remaining issue is details on frequency hopping pattern and it will be discussed in our companion document [2].
3 Conclusion
This contribution have discussed remaining issues for PUCCH format 0 with 2 symbols and we have proposed the following:

Proposal 1: Base sequence hopping pattern for PUCCH format 0 with 2 symbols is based on symbol index and slot index in addition to a configured cell ID.

Proposal 2: For PUCCH format 0 with 2 symbols, CS hopping pattern is based on slot index and/or symbol index.
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