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1. Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, we address views mainly about time domain enhancements for Msg3 PUSCH repetition 
2. Discussion
2.1. Indication of the number of repetitions for Msg3 initial/re-transmission
Regarding the RAR UL grant:
	Agreements: For indication of the number of repetitions for Msg3 initial transmission, Option 1 (i.e., using UL grant scheduling Msg3) is adopted.
· FFS additionally using MAC RAR for indication.

Working assumption:
· Using an information field from the existing information fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission 
· Down-select only one from the following information fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission. 
· TDRA information field with introducing a new TDRA table including the repetition factors.
· MCS information field
· TPC information field
· CSI request information field
· FDRA information field
· The total size of RAR UL grant does not change.
· Position of all fields in the bit sequence of the RAR UL grant does not change, regardless of whether they are repurposed or not.
· FFS details, e.g., TDRA table selection, or whether/how to indicate which interpretation UE should use for the repurposed information field (legacy vs repurposed interpretation) etc.



In the previous 105 meeting, the above working assumption essentially keeps the current size of each field in the MAC RAR UL grant. In our understanding, the SIB1 configures the separate preamble indices depending on whether the UE is in the and also additionally the repetition factor. The detail is subject to the continual discussion. 
Then, the UE can choose a preamble index in different sets depending on the measured RSRP. If the UE has weak RSRP and used an index for the cell edge, then the UE expects the retransmission if the repetition factor is indicated.
[bookmark: _Ref79119145]Proposal 1: The chosen preamble set determines which TDRA table is applied if the SIB1 indicates two tables.
The remaining issues about the working assumption is to determine one field to indicate the repetition factor. We prefer the new TDRA table since it is, at least for our perspective, aligned to the NR design philosophy. In the Rel-16, the repetition factor is indirectly indicated within the TDRA index, and the TDRA table is extended for this purpose. We think this approach can be reused in the Rel-17 work item. 
Introducing a new TDRA table may have less specification efforts if additional default TDRA table is not specified. In other words, additional TDRA table can reuse the legacy default TDRA table with repetition factor. We believe this can save the discussion efforts.
[bookmark: _Ref79119173]Observation 1: Introducing a new TDRA table with repetition factors requires minimal efforts if the default TDRA table is reused as much as possible.
For the MCS field, the UE in edge would have a low code rate and the high code rate with high order QAM may not be used. In our understanding, it is allowed that the gNB schedules a TB with the high MCS and also with a repetition. This scheduling can be useful when UL resources are scarce, e.g., in some of TDD slot patterns. Thus, we think to keep the flexibility in the MCS field.
For the TPC field, we think it is necessary to fully flexible in the dynamic power boost. Among the current 3 bits, one or two bits can indicate the repetition factor and the other bits can instead the TPC command. The partition to a TPC field requires some discussions and also the reduced TPC command requires the discussion. 
For the CSI trigger field, we think it is necessary to keep this field. The assumption might be that the CSI report in the cell edge is not very helpful as in the cell center. Probably the CSI report recommends some low CQI with one layer. However, we still think that even in the cell edge, an aperiodic CSI report can be helpful to reschedule the Msg3. The MCS determination can be easier with the CSI report.
For the FDRA field, the MAC RAR UL grant can reduce two bits if the serving cell is an unlicensed carrier. In this approach, the assumption might be that the Msg3 repetition does not occur in the shared spectrum access. However, we think that the FDRA field should be preserved to have enough flexibility. Considering the coexistence between the legacy NR UEs and the Rel-17 UEs, it is desirable to keep the same FDRA field size. Furthermore, in the unlicensed carrier, Msg3 repetition should not be prohibited because the coverage can be extended in the unlicensed carrier. Since the spectrum regulation, the power should not be boost enough for the UE in the cell edge. Instead the repetition can be configured to reduce the BLER.
Following the above arguments, we prefer to enhance the TDRA table to indicate repetition factors. In addition, we would like to introduce a unified framework to both initial transmission and retransmissions. The common configuration in SIB1 can affect the retransmission for the Msg3.
[bookmark: _Ref79119149]Proposal 2: The TDRA table in the pusch-configCommon can additionally include the repetition factor.
Regarding the DCI format 1_0, 
	Agreements: For indication of the number of repetitions for Msg3 re-transmission, Option 1 (i.e., using DCI format 0_0 with CRC scrambled by TC-RNTI) is adopted.

Agreement: For repetition indication of Msg3 re-transmission, select one options from the following two options.
· Option 1: Use the same mechanism as supported for Msg3 initial transmission.
· Option2: Use HARQ process number bit field in DCI format 0_0 with CRC scrambled by TC-RNTI.



The retransmitting Msg3 is scheduled by the DCI format 0_0 with TC-RNTI. The TDRA table can be either the default table or the list from pusch-configCommon. Comparing the initial transmission, the retransmission can be UE-specific and the number of repetitions can be from the TDRA list or additional field. Both alternatives are feasible if the UE shares the same TDRA list, or if the UE can recognize the additional field in the DCI format 0_0 by TC-RNTI when the UE is determined to be in the coverage edge.
[bookmark: _Ref61526536]Proposal 3: Retransmitting Msg3 keeps the unified framework with the initial Msg3 transmission.
The same TDRA list from the initial transmission can be applied. If we allow implicit indication, then the initial transmission can determine the number of repetitions for the retransmission. We think that we need more flexible solution because the retransmission may need less repetitions than the initial transmission when any contention has not occurred. 
3. Conclusion
We address our view on coverage enhancements and propose the followings:
Proposal 1: The chosen preamble set determines which TDRA table is applied if the SIB1 indicates two tables.
Observation 1: Introducing a new TDRA table with repetition factors requires minimal efforts if the default TDRA table is reused as much as possible.
Proposal 2: The TDRA table in the pusch-configCommon can additionally include the repetition factor.
Proposal 3: Retransmitting Msg3 keeps the unified framework with the initial Msg3 transmission.
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