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1      Introduction
In RAN #90 e-meeting, a new Rel-17 work item on NR coverage enhancements was approved [1] and revised in [2]. The objective of this work item is to specify enhancements for PUSCH, PUCCH and Msg3 PUSCH for both FR1 and FR2 as well as TDD and FDD. The objectives include TB processing over multi-slot PUSCH.

· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]

· TBS determined based on multiple slots and transmitted over multiple slots. 

In this contribution, we discuss the remaining issues on TB processing over multi-slot PUSCH.
2      Discussion
In RAN1 #106-e, after the lengthy discussion, the following working assumptions has been made:
Working Assumption

Single TBoMS structure of Option 3 is selected
· Option 3: Multiple TOTs are determined for a TBoMS. The TB is transmitted on the multiple TOTs using a single RV. 
· FFS: how the single RV is rate matched across single or multiple TOTs, e.g., rate matched for each TOT, rate matched for all the TOTs, rate matched for each slot and so on. 

It was further discussed the time unit of rate matching for a single TBoMS and it was concluded that bit interleaving performed per ToT is precluded, and ToT will not be used in further discussion. Then, there are two options of time unit of rate matching for a single TBoMS.
· Option 1: Bit interleaving is performed per slot.
· Option 2: Bit interleaving is performed over all the allocated slots for a single TBoMS.

It was acknowledged by the majority that option 2 can achieve the best coverage performance due to the best time domain diversity. There may be additional specification impacts for option 2 compared with option 1, e.g., UCI multiplexing, collision handling. However, from our perspective, it does not make sense to sacrifice performance gain just in order to reduce UE complexity and specification impacts. We understand the balance between performance and complexity/specification impacts should be considered. But as it has already been concluded that bit interleaving performed per ToT is precluded, then option 2 becomes the only choice in our view. Otherwise, we are worried about how much the exact performance gain can be achieved compared with PUSCH repetition type A.

Proposal 1: Bit interleaving is performed over all the allocated slots for a single TBoMS.
In RAN1 #106-e, collision handling between TBoMS and other transmissions were discussed. It is common understanding that UCI multiplexing should be supported in case of overlap between PUCCH and TBoMS transmissions. There can be different manners for UCI multiplexing. UCI can be rate matched per slot, or across all slots of TBoMS. Data puncturing on PUSCH and repeating UCI in multiple slots of TBoMS were also mentioned. In our view, legacy R15/R16 framework for UCI multiplexing with PUSCH should be reused as much as possible. If justified necessary, additional enhancements, e.g., puncturing or repeating UCI in multiple slots of TBoMS can be considered.

Proposal 2: Legacy R15/R16 framework for UCI multiplexing with PUSCH should be reused as much as possible. If justified necessary, additional enhancements, e.g., puncturing or repeating UCI in multiple slots of TBoMS can be considered.

It has been agreed to support repetitions of a single TBoMS and the total number of allocated slots for TBoMS repetition M*N is no more than 32, where M denotes the number of repetitions and N denotes the number of the allocated slots for the single TBoMS. In our understanding, the time domain resource allocation is indicated by TDRA table and it’s not necessary to introduce a separate TDRA table for TBoMS. The existing TDRA table can be enhanced to support the indication of time domain resource allocation for TBoMS to minimize standardization efforts. One column can be added to indicate N or two columns can be added to indicate M and N respectively, depending whether numberOfRepetitions can be reused to indicate M. RV cycling mechanism for PUSCH repetition type A can be reused for TBoMS by replacing one PUSCH repetition with N slots, i.e., a single TBoMS. Regarding the candidate value of N, since a single TBoMS with 32 slots can achieve the best performance. It is desired to support the maximum value of N as 32. Or at least 16 considering the balance between performance and complexity.
Proposal 3: The time domain resource allocation is indicated by enhanced existing TDRA table. One column can be added to indicate N or two columns can be added to indicate M and N respectively, depending whether numberOfRepetitions can be reused to indicate M.
Proposal 4: RV cycling mechanism for PUSCH repetition type A can be reused for TBoMS by replacing one PUSCH repetition with N slots, i.e., a single TBoMS.

Proposal 5: The maximum value of allocated slots for the single TBoMS is at least 16.
In order to exploit frequency diversity, inter-slot frequency hopping can be supported for TBoMS. The inter-slot frequency hopping mechanism for PUSCH repetition type A can be reused for TBoMS. In addition, it has been agreed as working assumption that joint channel estimation can be applied to back-to-back PUSCH transmissions across consecutive slots for TBoMS. Inter-slot frequency hopping with inter-slot bundling can benefit from both frequency hopping and joint channel estimation. Therefore, both inter-slot frequency hopping and inter-slot frequency hopping with inter-slot bundling should be supported for TBoMS.
Proposal 6: Both inter-slot frequency hopping and inter-slot frequency hopping with inter-slot bundling should be supported for TBoMS.
3      Conclusions
In this contribution, we discussed the remaining issues on TB processing over multi-slot PUSCH and have following proposals:
Proposal 1: Bit interleaving is performed over all the allocated slots for a single TBoMS.
Proposal 2: Legacy R15/R16 framework for UCI multiplexing with PUSCH should be reused as much as possible. If justified necessary, additional enhancements, e.g., puncturing or repeating UCI in multiple slots of TBoMS can be considered.
Proposal 3: The time domain resource allocation is indicated by enhanced existing TDRA table. One column can be added to indicate N or two columns can be added to indicate M and N respectively, depending whether numberOfRepetitions can be reused to indicate M.
Proposal 4: RV cycling mechanism for PUSCH repetition type A can be reused for TBoMS by replacing one PUSCH repetition with N slots, i.e., a single TBoMS.

Proposal 5: The maximum value of allocated slots for the single TBoMS is at least 16.
Proposal 6: Both inter-slot frequency hopping and inter-slot frequency hopping with inter-slot bundling should be supported for TBoMS.
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