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Background
At RAN#90 e-meeting, WID of coverage enhancement for uplink channels are approved [1]. We discuss the specification impacts based on the following agreements in the corresponding study item at RAN1#103 e-meeting [2].
	Agreements: Capture the followings into the TR
· TB processing over multi-slot PUSCH was studied from several aspects, including TBS determined based on single slot and transmitted in parts over multiple slots, TBS determined based on multiple slots and transmitted over multiple slots.
· Potential specification impacts of TB processing over multi-slot PUSCH include:
· TDRA (Time-Domain Resource Allocation), TBS determination, RV determination.
· Note that power consistency, phase continuity and enhancements for DM-RS configurations may or may not be required depending on factors such as cross-slot channel estimation, etc.




TBS determined based on multiple slots
In Rel-15/Rel-16, TBS determination is based on single slot assumption. Specifically, TBS is determined based on a reference size of information (unquantized intermediate variable) Ninfo by  where NRE is the number of resource elements in one repetition of a PUSCH, R is the target coding rate for the PUSCH indicated by MCS field in the scheduling DCI, Qm is the modulation order of the PUSCH indicated by the MCS field, and v is the number of transmission layers for the PUSCH. therefore, the coding rate can be lowered by 1/X when the PUSCH transmission is repeated X times. Basically, lowering the coding rate contributes to the coverage extension. However, from the service coverage perspective where certain requirements to target data rate is specified (e.g., 10 Mbps in Urban and 1 Mbps for rural for eMBB and 320 bits in 20 ms for VoIP), just lowering the target coding rate is not enough.
For satisfying the target coding rate and further extending the coverage, TBS scaling can be considered for multiple slot PUSCH (e.g., PUSCH repetition). By using TBS scaling for multiple slot PUSCH, overhead reduction for higher layer overhead or CRC, and additional coding gain from larger encoder size can be obtained.
Then, the discussion point would be how to scale up the TBS for multiple slot PUSCH configuration. The most intuitive solution would be determining Ninfo assuming multiple slots rather than single slot. Based on this solution, the UE first determines the number of REs allocated for PUSCH within a PRB N’RE as  where NRBsc is the number of subcarriers allocated for the PUSCH, Nshsymb is the number of OFDM symbols for the PUSCH in a slot, X is the repetition factor, NPRBDMRS is the number of REs for DMRS per PRB in the PUSCH including the overhead of DMRS CDM group without data, and NPRBoh is the configured overhead. However, this solution may cause some error cases for TDD. In TDD configuration, some of the repetitions configured in DL portions are dropped. For example, with TDD configuration of DDDSU with repetition factor X = 8, at most two or three repetitions can be transmitted. In that case, to apply TBS scaling by X = 8 will cause too large TBS to decode (e.g., undecodable TB with coding rate being rather than 1).
One may consider setting X as the actual number of repetitions rather than the configured repetition factor. However, this solution causes an ambiguity issue of UE/gNB understanding. For example, when the gNB transmits DCI format 2_0 with slot formats changing some of the flexible portions as DL portions, which leads to additional cancellation of PUSCH repetition in the DL portion, and when the UE fails to decode the DCI format, the UE/gNB determines different TBS.
Therefore, we propose to indicate a TBS scaling factor based on DCI format or RRC signaling explicitly. Further, we propose to apply the TBS scaling factor based on the framework already specified in Rel-15 for PDSCH with P-RNTI or RA-RNTI (TBS scaling factor S) which is applied in calculation of Ninfo. Reusing already specified framework will reduce potential specification errors.
Proposal 1: A TBS scaling factor is indicated through a DCI format for scheduling the PUSCH or RRC signaling.
Proposal 2: The TBS scaling factor is applied to calculate Ninfo.
Conclusion
[bookmark: _GoBack]In this contribution, we have the following proposals:
Proposal 1: A TBS scaling factor is indicated through a DCI format for scheduling the PUSCH or RRC signaling.
Proposal 2: The TBS scaling factor is applied to calculate Ninfo.
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