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[bookmark: _Hlk521259925]In RAN1 #100 e-meeting, how to handle UCI multiplexing on PUSCH for repetition Type B was discussed in the email discussion but there are different understanding on Rel-15 specs, so there was no agreement on the issues yet. The remaining discussion points mainly include: which PUSCH repetition should UCI multiplexed on and how to determine the UCI resources. 
Another remaining issue is about the collision handling between PUSCH repetition Type B with resources including SSB, CORESET #0 in MIB, PRACH, etc.
In this contribution, we will discuss about the above remaining issues on PUSCH enhancements for URLLC.

UCI multiplexing on PUSCH for repetition Type B
The remaining issue is that when a PUCCH carrying UCI overlaps with PUSCH for repetition Type B, how does the UCI piggyback to the PUSCH. It has been mentioned by CATT during the email discussion that in Rel-15 multi-slot PUSCH, A/N and CSI may overlap with multiple PUSCH repetitions in multiple slots. The Rel-15 UE behavior is to convey the UCI in all overlapping PUSCH repetitions. 
According to our understanding, in Rel-15, a PUCCH would overlap with a PUSCH over multiple slots when UCI is configured with a smaller SCS than PUSCH. UCI multiplexing to all the overlapping PUSCH repetitions can better ensure the reliability for UCI transmission. Following the same logic, when a PUCCH overlaps with multiple PUSCH Type B actual transmissions, to ensure UCI reliability, it is proposed that the same behavior as Rel-15 is followed, that is the UCI is multiplexed on all overlapping actual PUSCH repetitions and the timeline should be satisfied for all overlapping actual PUSCH repetitions.
[bookmark: _Hlk36830466]Proposal 1: When a PUCCH overlaps with multiple PUSCH Type B actual transmissions, UCI is multiplexed on all overlapping actual PUSCH repetitions and the timeline should be satisfied for all overlapping actual PUSCH repetitions.
Then the following issues is how to determine the UCI resources. There were three options discussed during last e-meeting regarding the number of coded modulation symbols  calculation, which are
· Option 1: The calculation is based on the nominal repetition.
· Option 2: The calculation is based on the actual repetition.
· 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.  
where  (Section 6.3.2.4.1.1 in TS 38.212) and  denotes the available RE number that can be used for transmission of UCI in the overlapped PUSCH.
There is also a FL proposal to move forward by adding additional limit on top of Option 1 that  should not be more than the available RE in the actual repetition. We think this new proposal is reasonable due to the following reasons:
1. Compared with option 2, calculation based on nominal repetitions provides more resources for UCI and ensures the reliability of UCI, which is believed to be more important.
2. Compared with option 3, the new proposal is more likely to provide equal REs for UCI piggybacked in each repetition, under the following condition, which is believed to be the most typical case

3. Of course, there will be a physical limit that  should not be more than the available RE in the actual repetition. 
4. It is argued that this would lead to undecodable PUSCH, however, we consider it can be solved by gNB implementation by avoiding configuring a repetition with too few resources.

Proposal 2: For determining the number of REs used for UCI when multiplexing on PUSCH repetition Type B, the calculation is based on the nominal repetition, with the additional limit of no more than the resources available in the actual repetition.

Collision handling between PUSCH repetition Type B and other signals
Another remaining issue is about the collision between PUSCH repetition Type B with SSB, CORESET 0 and PRACH.
For SSB and CORESET 0, these broadcast signals can be viewed as semi-statically configured DL symbols and segmentation occurs around these symbols. 
For PRACH occasions, when actual PUSCH Type B actual transmission(s) overlaps with PRACH occasion(s), it can be up to UE implementation to handle the conflict. Note that the N symbol gap does not need to be considered since they are used as gap between DL to UL conversion. 
Proposal 3: Symbols that are indicated by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon for reception of SS/PBCH blocks, and CORESET for Type0-PDCCH CSS indicated by pdcch-ConfigSIB1 in MIB are considered as semi-statically configured DL symbols and segmentation occurs around these symbols.
Proposal 4: When actual PUSCH Type B actual transmission(s) overlaps with PRACH occasion(s), it can be up to UE implementation to handle the conflict
Conclusions
In this contribution, we discussed remaining issues on PUSCH enhancements for URLLC . The proposals are summarised as follows:
Proposal 1: When a PUCCH overlaps with multiple PUSCH Type B actual transmissions, UCI is multiplexed on all overlapping actual PUSCH repetitions and the timeline should be satisfied for all overlapping actual PUSCH repetitions.
Proposal 2: For determining the number of REs used for UCI when multiplexing on PUSCH repetition Type B, the calculation is based on the nominal repetition, with the additional limit of no more than the resources available in the actual repetition.
Proposal 3: Symbols that are indicated by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon for reception of SS/PBCH blocks, and CORESET for Type0-PDCCH CSS indicated by pdcch-ConfigSIB1 in MIB are considered as semi-statically configured DL symbols and segmentation occurs around these symbols.
Proposal 4: When actual PUSCH Type B actual transmission(s) overlaps with PRACH occasion(s), it can be up to UE implementation to handle the conflict
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