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Introduction
This document provides our view on remaining issues on PUSCH enhancement for Rel.16 URLLC.
Discussion
On UCI piggyback on PUSCH for PUSCH repetition type B, following agreements/conclusion were made in RAN1#100bis-e.
Agreements:
· In case of PUCCH overlapping with PUSCH with repetition Type B
· Option A: Multiplexing timeline conditions in Clause 9.2.5 of TS38.213 shall be satisfied for all the overlapping actual repetitions. Otherwise it is considered as an error case.
Agreements:
· In case PUCCH overlaps with multiple repetitions of PUSCH repetition Type B that satisfy the multiplexing timeline conditions, UCI is multiplexed on only one actual repetition (including the case where a PUCCH overlaps with a PUSCH with repetition Type B in multiple slots).
· Option 1: The first overlapping actual repetition that satisfies the multiplexing timeline
Conclusion:
· The number of possible indices for beta offset that dynamic-ForDCIFormat0_2 can indicate is not increased.

The remaining issue related to UCI piggyback is UCI resource determination. In RAN1#100bis-e, following three options were identified.
· Option 1: The calculation is based on the nominal repetition, i.e., using the same number of REs as in TBS determination.
· Option 1a: With the additional limit of no more than the resource available in the actual repetition.
· Option 1b: UE does not expect that the number of REs required by UCI is more than the number of available REs in the actual repetition on which the UCI is multiplexed.
· Option 2: The calculation is based on the actual repetition.
· [bookmark: _Hlk37158879]Option 3: The first part of the equation is based on the nominal repetition, and the second part of the equation is based on the actual repetition.
The equation for UCI resource determination (e.g., HARQ-ACK) is described as followings.
	
[bookmark: _GoBack]Since TBS is calculated based on nominal repetition, the yellow colored part of the equation needs to take nominal repetition into account. While the blue colored part is upper limit of resource for UCI, and then, this part needs to be based on actual repetition. Therefore, Option 3 is the performance optimal way and our first preference. If the amount of specification impact is large, Option 1 with the handling to avoid exceeding the resource available in the actual repetition can also be acceptable. Option 1a seems to be almost the same as Option 3 since the additional limit is based on the resource available in the actual repetition. On the other hand, both Option 3 and Option 1a require additional UE complexity to consider actual repetition for resource determination, and in RAN1#100bit-e, several companies had concern on the additional UE complexity. Therefore, Option 1b can also be considered as compromised solution. At least for DG PUSCH, gNB scheduler can properly handle the resource allocation. For CG PUSCH, gNB scheduling or TDD handling might be more complicated.
Proposal 1: For UCI resource determination in PUSCH repetition type B, either of following options are preferred.
· Option 3: The first part of the equation is based on the nominal repetition, and the second part of the equation is based on the actual repetition.
· Option 1a: The calculation is based on the nominal repetition, i.e., using the same number of REs as in TBS determination, with the additional limit of no more than the resource available in the actual repetition.

Conclusion
In this contribution, we discussed remaining issues on PUSCH enhancement in Rel.16 URLLC and made following proposals.
Proposal 1: For UCI resource determination in PUSCH repetition type B, either of following options are preferred.
· Option 3: The first part of the equation is based on the nominal repetition, and the second part of the equation is based on the actual repetition.
· Option 1a: The calculation is based on the nominal repetition, i.e., using the same number of REs as in TBS determination, with the additional limit of no more than the resource available in the actual repetition.
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