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Introduction
In the TSG-RAN#90-e meeting, WID on NR coverage enhancements was approved and the objective related Type-A PUSCH repetition for Msg3 is shown as followings [1].
	The objective of this work item is to specify enhancements for PUSCH, PUCCH and Msg3 PUSCH for both FR1 and FR2 as well as TDD and FDD. 
The detailed objectives of the work item are as follows:
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1]


In this contribution, we provide our views on Type A PUSCH repetitions for Msg3.
[bookmark: OLE_LINK69]Discussion on Type A PUSCH repetitions for Msg3
[bookmark: _Hlk61806011]Indication mechanisms of the number of repetitions for Msg3.
To support Type A PUSCH repetitions for Msg3, it is necessary to define how to indicate a repetition number for Msg3 PUSCH transmission. For this, the followings should be considered.
Firstly, it should be defined whether to configure single repetition number or multiple repetition numbers for Msg3. It can be included in SIB-1 by which UE can be configured before transmitting Msg3 PUSCH. Since the payload size of SIB-1 is already large in Rel-15/16 NR, it can be undesirable to configure multiple repetition numbers. Also, to configure such a flexible number of repetition seems not necessary because the retransmission of Msg3 PUSCH is also supported. 
· [bookmark: _Hlk61947823]Proposal 1: We propose to configure single repetition number in SIB-1 for Msg3 PUSCH repetition.
If the UE is configured with the repetition number by SIB-1,  the remaining issue to transmit Msg3 PUSCH with repetition is to be activated. The UE can be indicated with the activation by DCIs such as DCI format 1_0 with CRC scrambled by RA-RNTI, DCI format 0_0 with CRC scrambled by TC-RNTI, or RAR UL grant.
· The repetition for Msg3 PUSCH transmission can be indicated in DCI format 1_0 with CRC scrambled by RA-RNTI, it can be indicated with a reserved bit (e.g., 1 bit from reserved 14 bits). However, since the DCI format 1_0 with CRC scrambled by RA-RNTI is intended to group of UEs using the same PRACH occasion, the activation of the repetition is also informed to the group of UEs. Furthermore, since the DCI format 1_0 with CRC scrambled by RA-RNTI is used to schedule a PDSCH carrying RAR (Msg2), it may be somewhat undesirable to include PUSCH scheduling information in this DCI. 
· If the repetition is indicated in RAR UL grant, it can be explicitly indicated with 1 reserved bit in “CSI request” field. It makes more sense to contain information about Msg3 in RAR UL grant that schedules Msg3 PUSCH.
· Otherwise, it can be indicated as implicitly. The Msg3 PUSCH repetition can be activated on some cases based on the information carried by RAR UL grant (e.g., based on a combination of Msg3 PUSCH scheduling information in RAR such as MCS, TPC, etc.). However, it can be further discussed to define which combination as the implicit activation information.
· If the repetition is indicated in DCI format 0_0 with CRC scrambled by TC-RNTI, the above methods can be reused. That is, 1 bit from reserved 1 bit of “new data indicator” or 4 bits of “HARQ process number” field in DCI format 0_0 with CRC scrambled by TC-RNTI can be used to indicate the activation of Msg3 PUSCH repetition. Also, the Msg3 PUSCH repetition can be implicitly indicated by the specific cases of the information carried by DCI format 0_0 with CRC scrambled by TC-RNTI. However, since it schedules Msg3 PUSCH retransmission, repetition for initial Msg3 PUSCH cannot be indicated by DCI format 0_0 with CRC scrambled by TC-RNTI.
· Proposal 2: PUSCH type-A repetition for Msg3 can be activated with 1 bit in RAR UL grant explicitly.
Further considerable point is whether to configure/indicate a single repetition number for both initial Msg3 PUSCH and Msg3 PUSCH retransmission or to configure/indicate separate repetition numbers for each initial Msg3 PUSCH and Msg3 PUSCH retransmission. Since the gain of flexibility provided by indicating different repetition number between initial and retransmission for Msg3 PUSCH is not clear and additional signalling overhead is needed, the simple method can be considered. Thus, the single repetition number with initial Msg3 PUSCH transmission can be used. If a certain number of repetitions is configured/indicated for initial Msg3 PUSCH, Msg3 PUSCH retransmission can follow the same repetition number.
· [bookmark: _Hlk61947864]Proposal 3: Msg3 PUSCH retransmission can follow the same repetition number of initial Msg3 PUSCH. 
Inter-slot frequency hopping mechanisms for Msg3.
In Rel-15/16, only intra-slot frequency hopping is supported since repetition is not supported for Msg3 PUSCH transmission. For the initial Msg3 PUSCH transmission, a UE can be indicated to transmit Msg3 PUSCH with intra-slot frequency hopping by 1-bit frequency hopping flag field in RAR UL grant. For the retransmission, the UE can be indicated to transmit Msg3 PUSCH with intra-slot frequency hopping by 1-bit frequency hopping flag field in DCI format 0_0 with CRC scrambled by TC-RNTI. 
The issue is whether and how to support inter-slot frequency hopping with the same 1-bit frequency hopping flag field in RAR UL grant of DCI format 0_0 with CRC scrambled by TC-RNTI. To address this issue, the following options can be considered.
Option 1. Support intra-slot frequency hopping only
Option 1 is to support intra-slot frequency hopping only regardless of whether a UE transmits Msg3 PUSCH with Type A repetition or not. With this option, no specification impacts are expected since, as descried before, Rel-15/16 supports the intra-slot frequency hopping for Msg3 PUSCH transmission. However, when taking the DM-RS overhead into account, the inter-slot frequency hopping can provide higher coverage and thus if the Msg3 PUSCH is transmitted with repetitions then it would be better to support inter-slot frequency hopping. 
Option 2. Configure one of frequency hopping modes
In Option 2, gNB can be configured in SIB with either of intra-slot frequency hopping or inter-slot frequency hopping for Msg3 PUSCH transmission. If the UE receives frequency hopping flag field as 1 in RAR UL grant or DCI format 0_0 with CRC scrambled by TC-RNTI, the UE can transmit Msg3 PUSCH repetition with the configured hopping mode. With this option, gNB can choose one frequency hopping mode depending on quality of uplink channels in a cell. However, additional signalling in SIB is necessary.
Option 3. Implicit determination with respect to the repetition number
In Option 3, a UE can determine frequency hopping mode implicitly by interpreting combination of Msg3 PUSCH repetition number and frequency hopping flag field value. 
[bookmark: _Hlk61809590]If a UE is indicated with the repetition number as 1 (i.e., no repetition), same behavior with Rel-15/16 can be reused. That is, if a UE receives frequency hopping flag value as 0, it performs no frequency hopping. On the other hand, if a UE receives frequency hopping flag value as 1, it performs intra-slot frequency hopping. If a UE is indicated by repetition number as N(>1), inter-slot frequency hopping is performed. That is, if a UE receives frequency hopping flag value as 0, it performs no frequency hopping. On the other hand, if a UE receives frequency hopping flag value as 1, it performs inter-slot frequency hopping. Therefore, if inter-slot frequency hopping is supported among Msg3 PUSCH repetitions, the Option 3 can be beneficial that has no specification impact and enable intra-slot, inter-slot, or no frequency hopping.
· [bookmark: _Hlk61820910]Proposal 4:We propose to support inter-slot frequency hopping for Msg3 PUSCH transmission. It should be further discussed how to indicate frequency hopping modes with 1-bit frequency hopping flag field.
Conclusion
In this contribution, we provided our views on Type A PUSCH repetitions for Msg3 and the followings were proposed:
· Proposal 1: We propose to configure single repetition number in SIB-1 for Msg3 PUSCH repetition.
· Proposal 2: PUSCH type-A repetition for Msg3 can be activated with 1 bit in RAR UL grant explicitly.
· Proposal 3: Msg3 PUSCH retransmission can follow the same repetition number of initial Msg3 PUSCH. 
· Proposal 4:We propose to support inter-slot frequency hopping for Msg3 PUSCH transmission. It should be further discussed how to indicate frequency hopping modes with 1-bit frequency hopping flag field.
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