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Introduction
In the previous RAN1#107-e meeting, the following agreements were made on Type A PUSCH repetitions for Msg3 [1].
	Agreement at RAN1#107-e:
· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
· Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.
· If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 
Agreement at RAN1#107-e:
For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 
FFS: [8] MCS index to be used for Msg3 re-transmission
Agreement at RAN1#107-e:
· Flexible symbol indicated by tdd-UL-DL-ConfigurationCommon and not overlapped with SSB symbols indicated by ssb-PositionsInBurst can be regarded as available symbols for Msg3 PUSCH repetition.
· Note: whether and how to introduce other potential mechanisms to use the flexible symbols are separately discussed.
· Note: The Rel-15/16 rules are reused for collision handling between Msg3 PUSCH transmission and a CORESET for Type0-PDCCH CSS set indicated to a UE by pdcch-ConfigSIB1 in MIB in a set of flexible symbols indicated by tdd-UL-DL-ConfigurationCommon.


In this contribution, we provide our views on Type A PUSCH repetitions for Msg3.
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In the previous RAN1#107-e meeting, it was agreed to support Alt 2 (MCS information field) for indication of the number of repetitions of Msg3 PUSCH initial transmission. Also, it was agreed to support Option 1 (use the same mechanism as supported for Msg3 initial transmission) for repetition indication for Msg3 PUSCH re-transmission. Thus, 2 MSBs of MCS information field are used for repetition indication for both Msg3 PUSCH initial and re-transmission.
Additionally, it was agreed to configure four candidate MCS indexes in SIB1 to address the concern on restriction of MCS indexes 0~3 for initial transmission case. For the re-transmission case, it should be clarified how to indicate MCS index via remaining bits other than used for repetition number indication in MCS information field.
Since MCS information field in DCI format 0_0 with CRC scrambled by TC-RNTI consists of 5 bits, remaining 3 LSBs can be used for MCS indication for Msg3 PUSCH re-transmission. Possible options to indicate MCS index for re-transmission can be listed as follows.
Alt 1: MCS indexes 0~7 are used without additional configuration
For Alt 1, 3 LSBs of MCS information field can be used to indicate one of MCS indexes 0~7 without additional configuration of MCS indexes. Additional configuration may be unnecessary for re-transmission case since there are remaining 3 LSBs that can be used to indicate one of MCS indexes 0~7. MCS indexes 0~7 seem sufficient to schedule CE UE.
Alt 2: Candidate MCS indexes are configured in SIB1
For Alt 2, four candidate MCS indexes configured in SIB1 can be used to indicate MCS for re-transmission as in the initial transmission case. In this case, 2 LSBs of remaining 3 bits can be used to indicate one of four candidate MCS indexes. However, the necessity is unclear to use only 2 LSBs despite 3 LSBs are available for MCS indication. Alternatively, eight candidate MCS indexes can be configured in SIB1, and one of eight candidate MCS indexes is indicated via 3 remaining LSBs in MCS information field. This option can include MCS indexes other than MCS indexes 0~7. However, since CE UE is more likely to be indicated with low code rate and modulation order, the additional flexibility may not be required while considering the signalling overhead in SIB1.
Based on above discussion, we propose to support Alt 1 (MCS indexes 0~7 are used without additional configuration) for the indication of the MCS index for Msg3 PUSCH re-transmission.
· Proposal 1: For Msg3 PUSCH re-transmission, MCS indexes 0~7 can be indicated without additional configuration via 3 LSBs of MCS information field in DCI format 0_0 with CRC scrambled by TC-RNTI.

The number of repetitions counted on the basis of available slots for Msg3 PUSCH.
In the previous RAN1#107-e meeting, it was agreed that flexible symbol(s) indicated by tdd-UL-DL-ConfigurationCommon and not overlapped with SSB symbols indicated by ssb-PositionsInBurst can be regarded as available symbol for Msg3 PUSCH repetition. Based on current agreements, UL symbol and flexible symbol(s) which is not overlapped with SSB symbols, indicated by tdd-UL-DL-ConfigurationCommon can be regarded as available symbol(s).
However, we would like to raise an issue on use of flexible symbol for Msg3 PUSCH. Since a UE during initial access procedure is only configured by tdd-UL-DL-ConfigurationCommon, available slots can be determined differently with RRC connected UE who also can be configured by tdd-UL-DL-ConfigurationDedicated. Since flexible symbol(s) configured by tdd-UL-DL-ConfigurationCommon can be indicated as DL symbol by tdd-UL-DL-ConfigurationDedicated, a DL-UL collision can occur among different UEs in a cell.
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Figure 1. A DL-UL collision case among different UEs in a cell.
In Figure 1, there are two UEs (UE#1 and UE#2) in a TDD cell. A UE#1 performs initial access procedure (RRC_IDLE mode), thus TDD slot format is configured only by tdd-UL-DL-ConfigurationCommon. And a UE#2 is in RRC_CONNECTED mode, thus TDD slot format can be configured by both tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated. Accordingly, the UE#1 transmits Msg3 PUSCH on flexible symbol(s) by tdd-UL-DL-ConfigurationCommon while UE#2 receives DL channel/signal on the same symbol, which was indicated to DL symbol by tdd-UL-DL-ConfigurationDedicated. Then, the DL-UL collision occurs that can cause interference among different UEs in a same cell that may degrade the cell coverage. Also, regarding that potential value of numberOfMsg3Repetitions for Msg3 PUSCH can have larger value (e.g., 12), it may be hard to handle just by a gNB implementation.
· Observation 1: A DL-UL collision among different UEs can occur when flexible symbol(s) indicated by tdd-UL-DL-ConfigurationCommon in a cell was indicated to DL symbol by tdd-UL-DL-ConfigurationDedicated.
To address this issue, flexible symbol(s) indicated only by tdd-UL-DL-ConfigurationCommon should not be regarded as available symbol. However, at least the first repetition of Msg3 PUSCH can be scheduled in flexible symbol(s) based on tdd-UL-DL-ConfigurationCommon, since a gNB can be aware of the availability of flexible symbol(s) in a serving cell. It is worth noting that flexible symbol(s) indicated by tdd-UL-DL-ConfigurationCommon can be used to indicate the Msg3 PUSCH transmission without repetition in Rel-15/16. Therefore, we propose not to use flexible symbol(s) indicated by tdd-UL-DL-ConfigurationCommon to determine available slot for Type A PUSCH repetition for Msg3 except the first repetition of Msg3 PUSCH to be scheduled.
· Proposal 2: We propose not to use flexible symbol(s) indicated by tdd-UL-DL-ConfigurationCommon to determine available slot for Type A PUSCH repetition for Msg3 except the first repetition of Msg3 PUSCH to be scheduled.

Conclusion
In this contribution, we provided our views on Type A PUSCH repetitions for Msg3 and the followings were proposed:
· Proposal 1: For Msg3 PUSCH re-transmission, MCS indexes 0~7 can be indicated without additional configuration via 3 LSBs of MCS information field in DCI format 0_0 with CRC scrambled by TC-RNTI.
· Observation 1: A DL-UL collision among different UEs can occur when flexible symbol(s) indicated by tdd-UL-DL-ConfigurationCommon in a cell was indicated to DL symbol by tdd-UL-DL-ConfigurationDedicated.
· Proposal 2: We propose not to use flexible symbol(s) indicated by tdd-UL-DL-ConfigurationCommon to determine available slot for Type A PUSCH repetition for Msg3 except the first repetition of Msg3 PUSCH to be scheduled.
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