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1. Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, we focus on issues for PUSCH repetition type B with UCI multiplexing, which is addressed in the R1-2001401.
2. Discussion
2.1. Repeated UL transmissions with UCI
In the previous meeting, the second email discussion in R1-2003004 made some agreements, and the following agreements are copied. For short, the UCI can be piggybacked on the first actual PUSCH repetition. This solves most scenarios and in our understanding there are more cases to consider.
	Agreements:
In case of PUCCH overlapping with PUSCH with repetition Type B,
· Option A: Multiplexing timeline conditions in Clause 9.2.5 of TS 38.213 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). To determine which actual repetition, down-select from the following 3 options:
· Option 1: the first overlapping actual repetition in the first overlapping slot that satisfies the multiplexing timeline
Conclusion: 
· The number of possible indices for beta offset that dynamic-ForDCIFormat0_2 can indicate is not increased.


[bookmark: _Ref24047727]
PUSCH with HARQ-ACK has more cases and the Figure 1 illustrates PUCCH overlapping PUSCH. The Figure 1 (a) shows a slot-based PUCCH repetition. An actual PUSCH repetition may overlap with one of PUCCH. According to the Rel-15 rule, the PUCCH is transmitted instead of PUSCH. If we generalize the Rel-15 rule by regarding each Rel-16 PUSCH repetition as a Rel-15 PUSCH, then all overlapped actual PUSCH repetition(s) are dropped.
[bookmark: _Ref40446241]Proposal 1: Regarding HARQ-ACK repetition using long PUCCH formats, PUCCH is transmitted and overlapped PUSCH repetition(s) are dropped, provided that their priority index are the same.
The Figure 1 (b) shows that multiple HARQ-ACK feedback in a slot is assigned and an actual PUSCH repetition overlap with two or more PUCCH. In our understanding, the Rel-15 does not allow such overlap because HARQ-ACK is reported per slot. 
Following the previous agreement, HARQ-ACK is piggybacked on each actual PUSCH instance, where the number of HARQ-ACK codebook can be one or more. Since a non-fallback DCI has a DAI field to count the number of scheduled TB, it is not yet supported to multiplex multiple HARQ-ACK codebooks on PUSCH otherwise we need increase the fieldwidth for DAI. Considering the Rel-16 maintenance phase, it is desirable to progress with the most effective and the simplest scheme and we would propose up to one HARQ-ACK codebook may be piggybacked. However, in case of configured grant, there is no such limitation and we can multiplex HARQ-ACK codebooks for each actual PUSCH instance.
[bookmark: _Ref40445165][bookmark: _Ref40445486]Proposal 2: Up to n HARQ-ACK codebooks are multiplexed for all PUSCH repetitions, where n is 1 for grant based PUSCH repetition type B.



    
(a) Slot-based UCI repetition				(b) Sub-slot based UCI transmission
[bookmark: _Ref40435577]Figure 1: PUCCH overlapping with PUSCH

Regarding the issue to apply the upper bound when calculating Q’ with beta offset and alpha scaling, an actual PUSCH instance should have enough REs for coded UCI. The alpha scaling is introduced and applied for a nominal PUSCH instance but we think that another value of alpha scaling is necessary to ensure the sufficient coding gain of the TB in the actual PUSCH instance. We would like to introduce a reference PUSCH instance to derive one more value of alpha scaling, that is, two values are implied for one alpha scaling. The first value is applied at the nominal repetition, and the second value is applied at the actual repetition.
[bookmark: _Ref40445211]Proposal 3: For actual repetition, more alpha scaling value is provided.
In some case, any alpha scaling does not bound the necessary number of REs for either UCI or TB. In this case, there is no meaning to transmit both UCI and TB any longer, which case allows to drop the actual PUSCH instance and transmit PUCCH instead.
[bookmark: _Ref40445215]Proposal 4: If any given alpha scaling does not give a meaningful bound, drop the actual PUSCH instance and transmit PUCCH.
3. Conclusion
In this contribution, we have the following proposals.
Proposal 1: Regarding HARQ-ACK repetition using long PUCCH formats, PUCCH is transmitted and overlapped PUSCH repetition(s) are dropped, provided that their priority index are the same.
[bookmark: _GoBack]Proposal 2: Up to n HARQ-ACK codebooks are multiplexed for all PUSCH repetitions, where n is 1 for grant based PUSCH repetition type B.
Proposal 3: For actual repetition, more alpha scaling value is provided.
Proposal 4: If any given alpha scaling does not give a meaningful bound, drop the actual PUSCH instance and transmit PUCCH.
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