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[bookmark: _Ref521334010]Introduction
In RAN#90-e, a new Rel-17 WI on NR coverage enhancements was approved, which is further updated in RAN#92-e [1]. For PUSCH enhancement, one direction is to transmit one TB over multi-slot PUSCH, namely TBoMS:
	· Specification of PUSCH enhancements [RAN1, RAN4]
…
· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]
· TBS determined based on multiple slots and transmitted over multiple slots. 


To enable TBoMS in NR, RAN1 has tackled most of the essential issues, including TDRA, TBS determination, bit selection and bit interleaving, coexistence with current scheme, etc. There are a few open issues left in TBoMS after RAN1#107-e, which will be discussed in this contribution.

Discussion
[bookmark: _Ref85809134]Bit selection of a single TBoMS
Regarding to bit selection of TBoMS when UCI multiplexing is involved, several options, namely Option B, Option C and hybrid Option B-C, were proposed and drew heated discussion in RAN1#107-e meeting, but could not reach consensus [3]. In RAN#94-e meeting, this issue was raised again. The following proposal was proposed in [4], and was approved at last [5].
	For the determination of the index of the starting coded bit in a transmitted slot for TBoMS:
− adopt option C at RAN#94e
− task RAN1 to work on the corresponding CR(s) for RAN#95e


For reference, the content of Option C is copied below:
	Option C: the index of the starting coded bit in the circular buffer is the index continuous from the position of the last bit selected in the previous allocated slot, regardless of whether UCI multiplexing occurred in the previous allocated slot or not


Per RAN Plenary’s guidance, Option C should be adopted for bit selection of TBoMS. With Option C, the starting bit selection and UCI multiplexing are independent to each other, until rate matching is performed and the resources need to be partitioned. Relevant RAN1 CRs shall be prepared based on Option C.
Proposal 1: Confirm that Option C is supported for bit selection of TBoMS. Relevant RAN1 CRs shall be prepared based on Option C.

[bookmark: _Ref78555400]UCI multiplexing
Regarding to the UCI multiplexing of TBoMS, the following agreements were reached in RAN1#107-e [2].
	Agreement
· For TBoMS, UCI is multiplexed on the individual overlapping slot for UL transmission in one carrier
· FFS: timeline requirements
· FFS: details on the calculation of the number of coded modulation symbols per layer for UCI multiplexing on a single TBoMS.
· Note: no new UCI multiplexing mechanism other than existing puncturing or rate-matching is introduced for TBoMS in Rel-17.
Agreement
For UCI multiplexing on an available slot for TBoMS, the following are supported in Rel-17 for calculating [image: image018(11-19-1(11-20-16-59-32)], [image: image019(11-19-1(11-20-16-59-32)], [image: image020(11-19-1(11-20-16-59-32)],  and [image: image021(11-19-1(11-20-16-59-32)]:
· [image: image022(11-19-1(11-20-16-59-32)]  is the number of symbols in an available slot for TBoMS in which UCI is multiplexed.
· The CB size is scaled by [image: image023(11-19-1(11-20-16-59-32)], where N is the number of slots allocated for TBoMS, i.e., [image: image024(11-19-1(11-20-16-59-32)] becomes [image: image025(11-19-1(11-20-16-59-32)].
Note: It is up to the Editor to decide how to capture the scaling in the specification.


It is desired to reuse the legacy UCI multiplexing mechanism of PUSCH repetition Type A as much as possible. For UCI multiplexing on TBoMS, although the calculation of UCI bit(s) is clear now, the timeline requirement is still FFS. Considering that Option C should be adopted for bit selection, the starting index of coded bits in each slot does not depend on the UCI multiplexed in previous slot(s). Rel-16 timeline should be reuse for TBoMS for simplicity.
Proposal 2: Reuse Rel-16 timeline for UCI multiplexing on TBoMS.
Additionally, the following FL’s proposal was made but not discussed online due to the limited time [3]:
	FL’s proposal 14
For UL CA case, Rel-16 UCI multiplexing rules and mechanisms for PUSCH repetition Type A apply to TBoMS.


The above FL’s proposal is proposed for the UL CA case when PUCCH in one carrier has different SCS with (to be multiplexed) PUSCH in another carrier. This will possibly lead to one PUCCH overlapping with more than one slot of PUSCH. For UCI multiplexing in this case, the most straightforward way is to reuse the mechanism of UCI multiplexing in PUSCH repetition type A in Rel-16, i.e. UCI bits will be repeated in the overlapped slots. It is suggested to agree on the FL’s proposal above to complete the UCI multiplexing mechanism of TBoMS.
Proposal 3: For UL CA case, Rel-16 UCI multiplexing rules and mechanisms for PUSCH repetition Type A are applied to TBoMS.

Inter-slot frequency hopping with inter-slot bundling
It is FFS whether to support other frequency hopping schemes in addition to the inter-slot hopping and intra-slot hopping. Specifically, inter-slot frequency hopping with inter-slot bundling will be supported for JCE. The detailed discussion is still on-going under AI 8.8.2. In our opinion, inter-slot frequency hopping with inter-slot bundling can be supported at least for the case when DMRS bundling is applied for TBoMS. This can improve the coverage performance of TBoMS.
Proposal 4: Inter-slot frequency hopping with inter-slot bundling is supported for TBoMS at least for the case when DMRS bundling is applied.

Conclusion
[bookmark: _GoBack]In this contribution, we provide our view on several remaining issues on TBoMS. The proposals are summarized as follows:
Proposal 1: Confirm that Option C is supported for bit selection of TBoMS. Relevant RAN1 CRs shall be prepared based on Option C.
Proposal 2: Reuse Rel-16 timeline for UCI multiplexing on TBoMS.
Proposal 3: For UL CA case, Rel-16 UCI multiplexing rules and mechanisms for PUSCH repetition Type A are applied to TBoMS.
Proposal 4: Inter-slot frequency hopping with inter-slot bundling is supported for TBoMS at least for the case when DMRS bundling is applied.
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