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Introduction
In RAN#90-e meeting, a new work item on NR coverage enhancement was approved in [1]. The objectives of this work item are to improve the coverage of PUSCH channel and PUCCH channel. One technique to improve the PUSCH coverage is TBoMS. 
	· 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 provide our views on  the left issues of TBoMS.
Discussion on TBoMS
One left issue for TBoMS is how to determine the starting bit in each slot for the TBoMS rate matching. Thanks to the feature lead’s great effort, various possible options were fully discussed. 
	FL’s proposal 12-v4 (supported by 11 companies)
For the determination of the index of the starting coded bit in a transmitted slot for TBoMS:
· For the first TBoMS repetition:
· For the first allocated slot for the first TBoMS repetition, the index of the starting coded bit  is determined based on the applied redundancy version.
· For the second allocated slot for the first TBoMS repetition, Option B is used [, where the index of the starting coded bit for the second slot of the first TBoMS repetition is given by where (Note from FL: only one or none of the following two sub-option is downselected)
·  
or
· , where  is a higher layer parameter (can reuse existing RRC parameter  in PUSCH-Config)]
· For the -th slot allocated for the first TBoMS repetition, with , Option C is used.
· For all other TBoMS repetitions, if any:
· For the first allocated slot for all other TBoMS repetitions, the index of the starting coded bit is determined based on the applied redundancy version.
· For the -th slot allocated for all other TBoMS repetitions, with , Option C is used.
[Where Option B and Option C are as follows:
· Option B: for each transmitted slot for TBoMS, 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
· Option C: for each transmitted slot for TBoMS, 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.
Note: the following definition based on existing logics in TS 38.212 are used in the text above:
·  is the modulation order
·  is the number of REs available in the (k-1)-th slot for transmission and is given by , where
· is the scheduled bandwidth of the TBOMS transmission, expressed as a number of subcarriers.  
·  is the number of symbols allocated per slot of TBOMS as per the indicated/configured row of TDRA table.
· , , and  are the number of coded modulation symbols for ACK and CSI payloads in the first slot and follow the definitions in Section 6.3.2.4 of TS 38.212, with  if .]


The pros and cons were compared between option B and option C in the discussion. The concern to Option B is the error propagation in case of missing DL DCI associated with a HARQ-ACK to be multiplexed on the TBoMS, which could cause the whole TB undecodable. The possible issue of Option C is if the systematic bits in the first slot are punctured, the TBoMS decoding performance is impacted.  In short, the Option C get more companies’ support [2].
	Backup FL’s proposal (supported by 16 companies) [2]
For the bit selection for each transmitted slot for TBoMS, 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.

Agreement [3]
For the bit selection for each transmitted slot for TBoMS, one of the following is to be down selected in RAN1 #107-e for determining the index of the starting coded bit in the circular buffer:
· Option B: 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.
· 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.


To move forward, compromised solution was proposed in Proposal 12-v4, which is the combination of Option B and Option C. The issue is there are still two alternatives in new proposal with different offset. The first offset equation is to reuse the Rel-15 RE calculation for HARQ-ACK, CSI. The second offset equation is to use the scaling factor to determine offset value, it’s claimed to handle the last DL DCI missing of CG-TBoMS easier. 
After online discussion, no agreements were reached, as indicated by [2].
	 FL’s comments on November 19
No agreement could be made during the GTW on this aspect. The discussion is closed.


Without the agreements on this issue, it could lead to several different results.
1. UCI multiplexing on PUSCH of TBoMS is not supported.
2. TBoMS is not supported in Rel-17 coverage enhancements WI.
3. Rel-17 NR coverage enhancements WI is not 100% completed.
The first option is not acceptable. It means there is no UCI colliding with TBoMS or the UE behavior is not defined for collision. It is almost impossible to avoid the collision based on gNB scheduling restriction, and if the collision is happened, the TBoMS performance could not be guaranteed. The second option is the worst outcome. It’s common understanding that TBoMS can improve the PUSCH coverage. RAN1 group put great efforts to standardize the solution in the whole year, the efforts from all participated companies should be respected. The third one is the current situation. 
It’s important to finish the RAN1 coverage enhancement work on time. Considering this issue was fully discussed two RAN1 meetings, it was agreed to perform down-selection between Option B and Option C [3], and Option C got more companies’ supports. We recommend RAN plenary to make the decision to solve the issue once for all.
Proposal 1:  Option C is selected for determining the index of the starting coded bit in the circular buffer for TBoMS.
If there is no decision made in RAN plenary. It could be better the RAN provides the guidance to break the deadlock and to avoid discussion in RAN1 back and forth, such as making working agreement or working assumption. 
Proposal 2: If no decision is made in RAN plenary, RAN provides the guidance to RAN1 to move forward.
Summary
In this contribution, we discuss the left issue of NR coverage enhancements work item, and have the following:
Proposal 1:  Option C is selected for determining the index of the starting coded bit in the circular buffer for TBoMS.
Proposal 2: If no decision is made in RAN plenary, RAN provides the guidance to RAN1 to move forward.
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