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1 Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In RAN1#106-e and RAN1#106bis-e meeting [1][2], some agreements were made as following,
	Confirm the following working assumption
Working assumption:
In Rel-17, for a PUCCH with associated scheduling DCI, support the following for dynamic PUCCH repetition factor indication. 
· Enhance RRC signaling to allow configuration of PUCCH repetition factor per PUCCH resource. Reuse Rel-16 PUCCH resource indication mechanism based on “PUCCH resource indicator” (PRI) field and starting CCE index (when applicable based on Rel-16 spec) of DCI to indicate a PUCCH resource and its associated repetition factor.
· FFS: RRC signaling enhancement details

Agreement:
Support dynamic PUCCH repetition factor indication for all PUCCH formats including format 0, 1, 2, 3, 4 with a unified mechanism as agreed in RAN1#106e under agenda 8.8.2. 
Note: it does not impact the discussion of slot level or sub-slot level repetition.



In this contribution, we provide our view on dynamic PUCCH repetition factor.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
Based on the TS38.213 below, a later DCI will override former DCI which indicates a same slot for PUCCH transmission.
“The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212], if present, in a last DCI format, among the DCI formats that have a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2, indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are first indexed in an ascending order across serving cells indexes for a same PDCCH monitoring occasion and are then indexed in an ascending order across PDCCH monitoring occasion indexes.”
DCI miss detection issue is considered and can be handled by network scheduling, e.g. by different PUCCH resources and by RM decoder. If the later DCI override former DCI with different PUCCH repetition factor, and if DCI is miss detected, the current priority rule for PUCCH repetition seems not to work well.
For example as in Fig. 1, a former DCI in slot m indicates PUCCH feedback on slot n with repetition factor 2, a later DCI in slot m+1 indicates PUCCH on the same slot n but change repetition factor into 1. Another DCI in slot m+2 indicates PUCCH feedback on slot n+1. The network expects PUCCH in slot n containing HARQ codebook in slot n and PUCCH in slot n+1 containing HARQ codebook in slot n+1 as PUCCH repetition factor in slot n is 1. However, if UE miss detects DCI in slot m+1, then UE transmits HARQ codebook in slot n in both PUCCH slot n and n+1 as UE regards PUCCH repetition factor is 2 and drop HARQ codebook in slot n+1 in PUCCH slot n+1 due to current priority rule which is earlier first for same UCI priority. Some mismatch happens between network and UE.
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Fig 1. DCI in slot m+1 indicates different PUCCH repetition factor and miss detected

To avoid such issue, there are two alternatives.
Alt 1: For dynamic HARQ-ACK PUCCH resource with dynamic PUCCH repetition factor indication in DCI, UE expects the same PUCCH repetition factor for multiple DCIs indicating the same PUCCH slot.
Alt 2: If PUCCH starting at an earlier slot is dynamic PUCCH repetition include HARQ-ACK by DCI and PUCCH starting at a later slot is PUCCH include HARQ-ACK by DCI, the UE does not transmit the PUCCH starting at an earlier slot and transmits the PUCCH starting at a later slot. 
For Alt 1, UE does not expect to receive a DCI in slot m+1 to change PUCCH repetition factor, thus DCI in slot m+2 cannot indicate a PUCCH in slot n+1. For Alt 2, UE can realize that DCI in slot m+1 is missed due to controversial scheduling of PUCCH in slot n+1, and UE can prioritizes HARQ-ACK codebook for slot m+2 in PUCCH slot n+1. In such way, even if DCI is missed, network can also receive the right HARQ-ACK feedback in slot n+1 and receive correctly in slot n if payload of PUCCH is less than 11 bits.

Proposal 1: RAN1 should specify whether later DCI can override former DCI indicating the same PUCCH slot with different PUCCH repetition factor.
3 Conclusion
In this contribution, we provide our view on dynamic PUCCH repetition factor and propose that,
Proposal 1: RAN1 should specify whether later DCI can override former DCI indicating the same PUCCH slot with different PUCCH repetition factor.
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