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1. Introduction

In current TS38.213, when PUCCH is repeated the UE would determine whether one slot could be used for PUCCH repetition depending on whether there is sufficient number of symbols available for  PUCCH in the slot, which ensure the PUCCH could be repeated with sufficient number of slots. However, there seems to be some uncertainty one whether there is any restriction on the first of PUCCH repetition and therefore we would like to confirm which is RAN1’s common understanding. 
2. Discussion 
In [1], the following are used to identify slots used for transmission of PUCCH repetition:
For unpaired spectrum, the UE determines the 
[image: image1.wmf]repeat

PUCCH

N

 slots for a PUCCH transmission starting from a slot indicated to the UE as described in Subclause 9.2.3 and having

-
an UL symbol, as described in Subclause 11.1, or flexible symbol that is not SS/PBCH block symbol provided by startingSymbolIndex in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4 as a first symbol, and
-
consecutive UL symbols, as described in Subclause 11.1, or flexible symbols that are not SS/PBCH block symbols, starting from the first symbol, equal to or larger than a number of symbols provided by nrofsymbols in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4
Based on the description, used slots would start from the slot determined in Subclause 9.2.3 (identical to slot used for single slot PUCCH), and comprise sufficient symbol(s) available for PUCCH. If one slot does not comprise sufficient symbol(s) available for PUCCH, the next slot with sufficient symbol(s) available for PUCCH would be counted and used for PUCCH repetition. However, it is unclear from the text whether such deferring process could be applied for the indicated starting slot (slot determined as in Subclause 9.2.3), i.e. whether a UE needs to handle the case that the indicated starting slot does not comprise sufficient symbol(s) available for PUCCH. In other words, there could be two interpretation for the text:
Interpretation 1: The base station shall ensure there is sufficient symbol(s) available for PUCCH for the indicated starting slot and the following slots may or may not comprise sufficient symbol(s) available for PUCCH.

Interpretation 2: The indicated starting slot may or may not comprise sufficient symbol(s) available for PUCCH, in a same way as the following slots.

Observation 1: Based on current TS38.213, it is unclear whether an indicated starting slot for PUCCH repetition is allowed to comprise insufficient symbol(s) available for PUCCH.
Since the indication for starting slot for PUCCH repetition is inherited from that for single slot PUCCH, and it is a clear error case for single slot repetition to comprise insufficient symbol(s) available for PUCCH, it seems interpretation 1 is more reasonable. Also, given gNB has full flexibility to assign the starting slot, it is questionable why gNB would like to assign a starting symbol comprising insufficient number of symbols. On the other hand, one could also argue that there is no essential difference between the starting slot and the rest of slot(s), i.e. given deferring PUCCH is supported in the standard, and it is natural that the indicated starting slot could be deferred if there is insufficient symbol(s) available for PUCCH, just like the following slot(s).
Proposal: RAN1 confirms that for PUCCH repetition, the base station shall ensure there is sufficient symbol(s) available for PUCCH for the indicated starting slot.
3. Conclusion

In this contribution, we discuss issues related to PUCCH repetition and have the following proposals:

Observation 1: Based on current TS38.213, it is unclear whether an indicated starting slot for PUCCH repetition is allowed to comprise insufficient symbol(s) available for PUCCH.
Proposal: RAN1 confirms that for PUCCH repetition, the base station shall ensure there is sufficient symbol(s) available for PUCCH for the indicated starting slot.
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