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1. [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1#107bis e-meeting, almost all the issues of Msg3 repetition number indication of Msg3 initial and re- transmission have been solved. All the remaining issues left over from the past RAN1 conferences have been solved.
	RAN1#107bis-e chairman’s notes [1]:
Agreement 
Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.
·  When a UE requests Msg3 repetition, the repurposed MCS information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the four candidate repetition factors used for repetition indication. 
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.
Agreement 
The 3 LSB bits of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI is used to indicate one value from 8 candidate MCS indexes for Msg3 retransmission.
· The 8 candidate MCS indexes can be configured by SIB1, MCS 0~7 are applied if the configuration is absent. The first 4 indexes of the 8 candidate MCS indexes are used for initial PUSCH transmission scheduled by RAR UL grant.
Agreement 
For the number of repetitions configured by numberOfMsg3Repetitions, support {1, 2, 3, 4, 7, 8, 12, 16}.
Conclusion
For Rel-17 CE WI, Issue (4~7) in Section 2.6 of R1-2200712 will not be discussed in RAN1 in future meetings, and issue (1~3) in Section 2.6 of R1-2200712 can only be discussed in RAN1 if requested by other WGs. 
Agreement
All slots are considered as available slots for Msg3 repetition for both FD-FDD UEs and HD-FDD RedCap UEs.
Conclusion 
· Same Tx beam is applied for all repetitions of Msg3 initial transmission scheduled by a RAR UL grant.
· It is up to UE implementation how the Tx beam forms. 
· Same Tx beam is applied for all repetitions of Msg3 re-transmission scheduled by a DCI scrambled with TC-RNTI.
· It is up to UE implementation how the Tx beam forms. 


In this contribution, we discuss remaining issues to support Msg3 repetition, including 
· support of separate RO configuration for requesting Msg3 repetition, 
· support and mechanism of contention-free random access.
2. Discussion
1. 
2. 
2.1. Determination of available slots for Msg3 PUSCH repetition
PRACH resources for Rel-17 features, including RedCap, CE, SDT and RAN slicing, are discussed in RAN2. The progress in RAN2 is summarized as blow.
	Agreement in RAN2 #115e [2]
New feature and/ feature combination specific preambles can be defined in a) Separate time-frequency resources, not defined through legacy RRC signaling, b) Within the Contention free preamble resources (i.e. within the preambles not used for contention based) defined through legacy RRC signaling.  FFS on c) Within the “not available” preambles defined at the end of a RO through the legacy totalNumberOfRA-Preambles.
Agreement in RAN2 #116e [3]
Specification allows for use of Separate time-frequency resources, not defined through legacy RRC signalling, within Contention free preamble defined through legacy RRC signaling and the combination of these (i.e. using the reserved preamble at the end of SSBs like 2-step RACH)


It has been agreed that PRACH resources for SDT and RAN slicing can be configured as separate preambles in the RO shared with legacy 4-step PRACH configuration, or separate RO configurations in shared initial UL BWP. PRACH resources for RedCap can be configured as separate preambles in shared ROs in shared initial UL BWP, or separate ROs in shared initial UL BWP, or in dedicated initial UL BWP. PRACH resources for requesting Msg3 repetition (CE) can only be configured as separate preambles in shared RO, and the configuration of separate RO is still FFS. 
Considering that all other PRACH features, including 2-step RACH, RedCap, SDT and RAN slicing, can be configured as separate RO, it is natural and unconcerned to support separate RO configuration for CE, which also makes it possible to maintain a uniformed PRACH partition criterion for Rel-17 features to minimize the specification impact. It has been agreed that PRACH resources for the combination of Rel-17 features can be configured. For example, to support the case that a UE can request SDT with Msg3 PUSCH repetition, it would be strange to not allow for the separate RO configuration for the combination of CE and SDT according to the current agreements. 
Furthermore, the separate RO configuration in shared initial UL BWP is more important and necessary when multiple SSBs are associated with one RO. When multiple Rel-17 features and the combinations are supported in the network, and up to 8 SSBs could be associated with one RO, there could be not enough preamble resources in legacy RO configuration to support all the RACH features. 
According to above, we have following proposal, and it is preferred to support the separate RO configuration before discussing the dedicated CE BWP in RAN2.
[bookmark: _Hlk83908310]Proposal 1: The separate RO configuration should be supported for requesting Msg3 repetition.
2.2. Repetition of PUSCH scheduled by RAR in CFRA
In RAN1 #107-e meeting, a working assumption is agreed that “support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH”. CFRA procedure can be ordered by PDCCH or higher layer signalling. Considering limited time of RAN1, there should not be any additional RAN1 specification impacts for supporting repetition of PUSCH scheduled by RAR in CFRA PUSCH. 
For higher layer ordered CFRA, some explicit signalling can be provided in handover command or BFR configuration to indicate whether PUSCH scheduled by RAR should be repeated or not, and this could be studied in RAN2 without any RAN1 impacts. 
For PDCCH ordered CFRA, RAN1 has already agreed to avoid any additional L1 signalling or separate RO/preamble resources for indicating CFRA with repetition of PUSCH scheduled by RAR. To avoid any RAN1 impacts, the preamble indicated in DCI can be only one preamble and whether it is expected to have PUSCH scheduled by RAR repeated or not can only be based on the RO selection, where the RO can be selected from either a set of ROs configured for CBRA without Msg3 repetition or from the separate set of ROs configured for CBRA with Msg3 repetition. In this case, no separate RO specific for CFRA PUSCH repetition is needed, and no RAN1 impacts is expected either.
 With this understanding, we can confirm the working assumption for supporting repetition of PUSCH scheduled by RAR in CFRA ordered by higher layer or PDCCH.
Proposal 2: Confirm the working assumption of supporting repetition PUSCH scheduled by RAR for both higher layer ordered and PDCCH ordered CFRA without RAN1 impacts.
3. Conclusion
In this contribution, we discuss the remaining issues on Msg3 PUSCH repetition and have following proposals: 
Proposal 1: The separate RO configuration should be supported for requesting Msg3 repetition.
Proposal 2: The same set of repetition factors and MCS indexes for Msg3 initial transmission should be adopted for Msg3 retransmission.
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