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Introduction
In the TSG-RAN#90-e meeting, the following objectives were approved on PUSCH coverage enhancement in WID [1].
	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 detailed objectives of the work item are as follows:
· Specification of PUSCH enhancements [RAN1, RAN4]
· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]
· TBS determined based on multiple slots and transmitted over multiple slots. 
· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]


Under the NR coverage enhancement WI, it was approved at TSG-RAN#90-e meeting to specify mechanism(s) to support TB processing over multi-slot PUSCH, which includes TBS determination based on multiple slots and transmission over multiple slots. In this contribution, we provide our views on TB processing over multi-slot PUSCH.
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For PUSCH repetition in Rel-15, a UE can be indicated with one entry of TDRA table, which includes starting symbol S, symbol length L, and repetition number K. Also, the UE determines TBS based on S and L, and repeats the TB in the K slots. It can be extended to support TB processing over multi-slot PUSCH with the following modifications. 
· First, the scheduled symbols for PUSCH transmission are derived by the time domain resource assignment rule, as in Rel-15/16, where the number of repetitions K in Rel-15/16 is regarded as the number of slots. 
· Second, the TBS is determined based on S, L, and K, i.e., all of the scheduled symbols. 
· Third, the generated TB of the TBS is mapped to the scheduled symbols.
In the step of TB processing over multi-slot PUSCH, RAN1 needs to further specify how to determine TBS based on the scheduled symbols over multi-slot PUSCH.
How to determine TBS based on the scheduled symbols over multi-slot PUSCH.
TBS is determined by the following steps as defined in TS38.214 [2].
First, number of REs per PRB allocated for PUSCH is calculated based on the following equation.
,
where  is the number of subcarriers per PRB,  is the number of symbols allocated for PUSCH,  is the number of DMRS REs per PRB, and  is the number of overhead REs per PRB that configured in RRC which has one value of {0, 6 ,12, 18}.
Next, total number of REs allocated for PUSCH is calculated based on the following equation.
,
where  is the number of PRBs allocated for PUSCH.
Above RE calculation is based on a slot where either PUSCH repetition is not configured or repetition Type A is configured. If PUSCH repetition Type B is configured, the RE calculation is based on a nominal repetition.
To support TB processing over multi-slot PUSCH, the number of slots scheduled to the PUSCH transmission should be additionally taken into account in the RE calculation rule. Similarly as multiplying the number of PRBs to the number of REs per PRB, the number of slots, K, can be multiplied to the number of PRBs, i.e., the total number of REs that calculated for TB processing over multi-slot PUSCH can be determined as 

· Proposal 1: RE calculation can be extended to multiple slots by redesigning total number of REs calculation, .
Next steps for TBS determination would be same with Rel-15/16.
In addition, it is not clear if PUSCH repetition Type B is also in the WI scope for TB processing over multi-slot PUSCH. If PUSCH repetition Type B is in the WI scope, then “multi-slot PUSCH” can be replaced with “multi-nominal repetition PUSCH” and the same rule for TB processing over multi-slot PUSCH can be reused as much as possible. However, since the PUSCH repetition Type B is originally introduced to support low-latency services such as URLLC, RAN1 needs to clarify whether the PUSCH repetition Type B is in the WI scope or not.
· Proposal 2: It should be clarified whether to include PUSCH repetition Type B in the WI scope or not for TB processing over multi-slot PUSCH.
UCI on multi-slot TB PUSCH.
One further consideration point is about the UCI multiplexing on PUSCH where TBS is determined over multiple slots. 
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Figure 1. Collision between two PUCCH resources and single TB PUSCH resource.
In Figure 1, PUSCH transmission is repeated over two slots, i.e., slot#n and slot#n+1 and the multi-slot TB PUSCH overlaps with two PUCCHs where PUCCH#1 is scheduled in slot#n and PUCCH#2 is scheduled in slot#n+1. For the multi-slot PUSCH in Rel-15, it was specified that the first UCI in PUCCH#1 is multiplexed on the first PUSCH resource in slot#n, and the second UCI in PUCCH#2 is multiplexed on the second PUSCH resource in slot#n+1. When multiplexing UCI on PUSCH in a slot, the UE determines # of REs to be used for the UCI. When determining the number of REs, the UE uses TBS of the PUSCH in a slot. However, if one TB is mapped to multiple slots, it should be further discussed how to define TBS of the PUSCH in a slot. To address this issue, the TBS can be scaled with the number of slots on which the PUSCH is mapped or the number of symbols occupied by the PUSCH in each slot. If the TBS is scaled with the number of slots, the number of REs for the first UCI in PUCCH#1 are calculated based on half of the TBS, and the number of REs for the second UCI bits in PUCCH#2 are also calculated based on half of the TBS. 
· Proposal 3: It should be further discussed how to determine the number REs for UCI multiplexing in case of TB processing over multi-slot PUSCH.
Conclusion
In this contribution, we provided our views on TB processing over multi-slot PUSCH and the followings were proposed:
· Proposal 1: RE calculation can be extended to multiple slots by redesigning total number of REs calculation, .
· Proposal 2: It should be clarified whether to include PUSCH repetition Type B in the WI scope or not for TB processing over multi-slot PUSCH.
· Proposal 3: It should be further discussed how to determine the number REs for UCI multiplexing in case of TB processing over multi-slot PUSCH.
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