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Introduction
The WI of NR coverage enhancements was agreed in RANP#90e. The detailed objectives of the work item are as follows [1].
· 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]
· Specification of PUCCH enhancements [RAN1, RAN4]
· Specify signaling mechanism to support dynamic PUCCH repetition factor indication [RAN1]
· Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1]

In this contribution, we provide our views on the enhancements of TB processing over multi-slot PUSCH.
Discussion
The benefits of TB processing over multiple-slot PUSCH was identified during the Study item. Multiple slot transmission compared with legacy single slot PUSCH transmission could reduce the occupied bandwidth and improve the transmission power density in uplink. Secondly, multiple slot PUSCH could carry larger TB size, which could reduce the overhead of higher layer package head and achieve a higher encoding gain. Thirdly, multiple slot PUSCH transmission could enlarge the total resource used for the same payload, which lower the code rate and improve the coverage. But the drawback of multiple slot transmission is longer process time for the receiving, since multiple slots should be received completely and then the data could be decoded. According to the WID, at least two issues should be considered. The 1st issue is to update the procedure of TBS determination. And the 2nd is on the indication of multiple slot PUSCH transmission.
2.1 TBS determination
Current specification calculate the REs allocated for PUSCH only considered single slot. And the symbol number for RE calculation within a PRB is indicated through DCI which could not be larger than 14 symbols. The procedure of TB size determination should be updated for the TB processing of multiple slots. The current 1st step of the procedure is to determine the number within the slot. 3 alternatives could be considered for the update of procedure.
Alternative 1: counting the RE number within a slot on an average value then multiplied by the slot number 
The RE number allocated for the PUSCH within a PRB is considered as an average value or a virtual RE number, according to the slot number and the total available RE within the multiple slot PUSCH transmission. Then the DMRS and other overhead per PRB could be counted. At last the total RE number could be determined according to the scheduled slot number. In this case, the calculation of overhead could be complicated, since in different slots the overhead could be different. 
Alternative 2: counting the RE number slot by slot
The RE number allocated for the PUSCH within a PRB could be considered according to the specific slot. The available RE for the PUSCH transmission and the overhead of DMRS and others are counted slot by slot. And the total RE number are calculated when all the scheduled slots are iterated. Under this alternative, the RE number and overheads per scheduled PUSCH slots could be different. And there is no redundant procedure for averaging of multiple slots.   
Alternative 3: counting the RE number in total
The total available RE number is considered according to the multiple slot scheduling. And the overhead of DMRS and others should be counted for all the scheduled PUSCH slots. The 1st step of determination of RE number is extended to consider multiple slots directly. But there could be limitations on how many slots could be considered for both REs and overheads in one multiple-slot PUSCH transmission.
Proposal 1:
The procedure of transport block size determinations should be updated considering the multiple slot PUSCH transmission. 3 alternatives have been proposed for the updates of the 1st step of determining the number of REs.
· Alternative 1: counting the RE number within a slot on an average value then multiplied by the slot number.
· Alternative 2: counting the RE number slot by slot
· Alternative 3: counting the RE number in total
Observation 1: 
There could be limitations on how many slots could be considered for both REs and overheads in one multiple-slot PUSCH transmission.
Collision could happen when multiple slot PUSCH is scheduled, such as PUCCH and SRS. The solution or the behavior should be discussed for the collision issue between multiple slot PUSCH and PUCCH and SRS. 
Proposal 2:
The solution or the behavior on how to deal with the collision issue between multiple slot PUSCH and PUCCH/SRS should be discussed. 
2.2 The indication of multiple slot transmission.
During the discussion in the RAN plenary, whether multiple slot PUSCH transmission should be consecutive or non-consecutive was discussed. Since this is the procedure for determining the TB size, there is no difference between consecutive or non-consecutive slot.
Current specification supports single slot transmission and multiple slot transmission with repetitions. One straightforward way is to include more than 14 symbols case in the TDRA table. This may increase the complexity specification and implementation, since the procedure of how to allocate the larger than 14 symbols to different slots is not clear. And it is not clear that how many slots are exactly scheduled, which will increase the complexity of process. But in this method, the scheduled symbol number could be directly referred for the TBS determination. Another way is to reuse and modify the indication of PUSCH repetition. A second method is to reuse the structure of PUSCH repetition indication. Number of slots for multiple slot transmission could be configured through RRC. A PUSCH allocation could be configured for multiple slot PUSCH transmission. And a component within that RRC configuration could be the number of slots for PUSCH, which is similar as the IE PUSCH-Allocation-r16. Or defining a new field directly within the PUSCH-Allocation-r16 indicating the number of slots, but which is not the number of repetition of Rel-16. The repetition or multiple slot transmission could be indicated through DCI indication. When the DCI indicate a row with the number of repetition, the grated transmission would be PUSCH repetition. When the DCI indicate a row with the number of multiple slot PUSCH, the granted transmission would be the multiple slot transmission.
Proposal 3:
Both extending the allocated symbol length and indication of the slot number through RRC configuration similar as PUSCH repetition should be considered.
2.3 Retransmission 
Multiple slot PUSCH transmission allocates parts of transmission block into different slots. If each slot could be identified transmitted correctly, the retransmission of each slot could be feasible. And this may increase the efficiency of retransmission compared with retransmission of all the slots of the PUSCH. CBG liked the PUSCH transmission could be a starting point. 
Proposal 4:
Per slot retransmission should be considered for the retransmission of multiple slot PUSCH transmission.

Conclusions
In this contribution, we provide our views on the enhancements of TB processing over multi-slot PUSCH. The observations and proposals are as below.
Observation 1: 
There could be limitations on how many slots could be considered for both REs and overheads in one multiple-slot PUSCH transmission.
Proposal 1:
The procedure of transport block size determinations should be updated considering the multiple slot PUSCH transmission. 3 alternatives have been proposed for the updates of the 1st step of determining the number of REs.
· Alternative 1: counting the RE number within a slot on an average value then multiplied by the slot number.
· Alternative 2: counting the RE number slot by slot
· Alternative 3: counting the RE number in total
Proposal 2:
The solution or the behavior on how to deal with the collision issue between multiple slot PUSCH and PUCCH/SRS should be discussed. 
Proposal 3:
Both extending the allocated symbol length and indication of the slot number through RRC configuration similar as PUSCH repetition should be considered.
Proposal 4:
Per slot retransmission should be considered for the retransmission of multiple slot PUSCH transmission.
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