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Introduction
In the January RAN1 Ad-Hoc meeting, the following agreements were reached about PUSCH enhancements to support URLLC:
At least for scheduled PUSCH, for the option “One UL grant scheduling two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots” (also called as “mini-slot based repetitions”), if supported, it further consists of:
· Time domain resource determination
· The time domain resource assignment field in the DCI indicates the resource for the first repetition.
· The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols.
· FFS the detailed interaction with the procedure of UL/DL direction determination
· Each repetition occupies contiguous symbols.
· FFS whether/how to handle “orphan” symbols (the # of UL symbols is not sufficient to carry one full repetition)
· Frequency hopping (at least 2 hops)
· Support at least inter-PUSCH-repetition hopping and inter-slot hopping
· FFS other FH schemes
· FFS number of hops larger than 2
· FFS dynamic indication of the number of repetitions
· FFS DMRS sharing
· FFS TBS determination (e.g. based on the whole duration, or based on the first repetition)
Companies are encouraged to provide more details in RAN1#96 at least for the following for potential enhancements of PUSCH:
· Details of the time domain resource determination, including the interaction with the DL/UL direction of the symbols
· Details of TBS determination
· What is different for scheduled PUSCH and configured grant?
· E.g. for configured grant, should the transmission be allowed to postpone when conflicting with DL symbols?
· Comparison between the two schemes, including the potential performance evaluation/analysis (including latency, reliability, etc), complexity, overhead, etc.
In this contribution, we will discuss some issue when mini-slot based PUSCH repetition is supported.
Discussion
DMRS sharing has been supported in LTE latency reduction and LTE URLLC and has been justified meaningful to reduce DMRS overhead. When mini-slot based PUSCH repetition is supported, it is also feasible to introduce DMRS sharing mechanism since the estimated channel is more coherent among the repetitions. Moreover, it is also possible that the available number of symbols for each repetition is different due to DL/UL direction configuration. As a result, how to determine the TBS of repeated PUSCH should be determined.
According to [2], the TB size determination relates to the overhead of DMRS, the number of symbols for PUSCH, and etc.
-	……

-	 and transform precoding is enabled, the UE shall first determine the TBS as specified below:
The UE shall first determine the number of REs (NRE) within the slot: 

-	A UE first determines the number of REs allocated for PUSCH within a PRB  by 








[bookmark: _Hlk512515248]-	, where is the number of subcarriers in the frequency domain in a physical resource block,  is the number of symbols of the PUSCH allocation within the slot,  is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups without data, as indicated by DCI format 0_1 or as described for DCI format 0_0 in Subclause 6.2.2, and  is the overhead configured by higher layer parameter xOverhead in PUSCH-ServingCellConfig. If the  is not configured (a value from 0, 6, 12, or 18), the  is assumed to be 0. For MSG3 transmission the  is always set to 0.



-	A UE determines the total number of REs allocated for PUSCH  by where  is the total number of allocated PRBs for the UE.
-	Next, proceed with steps 2-4 as defined in Subclause 5.1.3.2

It is observed that different number of symbols of the PUSCH allocation in time domain, different DMRS overhead in one PRB would result in different value of . Finally, the determined TB size would be different. When one UL grant schedules multiple PUSCH repetition, the time-frequency resources of these PUSCH repetition would be the same and the TB size in these PUSCH should be unique. Therefore, it is necessary to decide the reference PUSCH which is used to decide the TBS in the repeated PUSCH.
Observation 1: It is necessary to decide the reference PUSCH which is used to decide the TB size in the repeated PUSCH.


To our opinion, the first one within the repeated PUSCH can be considered as the reference PUSCH. Alternatively, the PUSCH which corresponds to the minimum value of  can be used as the reference PUSCH. Considering the reliability of PUSCH for URLLC, it is preferred the PUSCH which corresponds to the minimum value of  to get conservative performance.

Proposal 1: The PUSCH which corresponds to the minimum value of  is used as the reference PUSCH to decide the TB size in the PUSCH repetitions.
Conclusion
In this contribution, we discussed one issue when mini-slot based PUSCH repetition is supported. The following observation and proposal is reached:
Observation 1: It is necessary to decide the reference PUSCH which is used to decide the TB size in the repeated 
PUSCH.

Proposal 1: The PUSCH which corresponds to the minimum value of  is used as the reference PUSCH to decide the TB size in the PUSCH repetitions.
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