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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#116bis-e meeting, various agreements were achieved on Msg3 repetition. 
Agreements:
1. Non-CE to CE fallback is not supported in Rel-17
2. UE cannot fallback from CFRA or 2-step RACH to CE-RACH

Agreements via email - from offline 111:
1. CE-capable UEs use the legacy threshold, rsrp-ThresholdSSB-SUL, in its selection of UL carrier for RACH. 
2. Msg3 repetition is modelled in the same way as dynamically scheduled bundles in the MAC spec.
Working assumption: 
1. From RAN2’s perspective, a dedicated UL BWP can be configured with only CE RACH resources. Its feasibility is to be confirmed by RAN1.

Agreements via email - from offline 111 - second round
1. From CE’s perspective, it does not matter whether UE first selects RA type or CE when initiating a RACH procedure.
2. From CE’s perspective, it is confirmed that the eligibility criteria for CE is determined before the selection of RACH partition.  
3. From CE’s perspective, the RSRP threshold for requesting Msg3 repetition can be configured per BWP on both NUL and SUL. 
4. When CE is configured in RACH partitions, the configuration granuality for the RSRP threshold for requesting Msg3 repetition should be decided by the common RACH session.
5. From CE’s perspective, CE RACH can be configured with a separate RSRP threshold for SSB selection and this threshold can be configured per BWP. 
6. When CE is configured in RACH partitions, the configuration granularity for the RSRP threshold for SSB selection in a CE RACH procedure should be decided by the common RACH session.

But some issues are still not decided. In this document, we discuss the remaining issues which are not covered by the OI list.
Discussion
2.1. Separate RO for Msg3 repetition
It is still undecided whether separate RO can be configured for Msg3 repetition. However, it is common understanding in RA partitioning that separate RO can be supported for CE. Meanwhile, based on the RAN1’s discussion, there is no strong objection on supporting separate RO for Msg3 repetition. So, we can confirm that:
[bookmark: _Toc95741781]Proposal 1: Confirm that separate RO is supported for Msg3 repetition.
2.2. CFRA for Msg3 repetition
In RAN1#107 meeting, the following confirmation was agreed [1].
	Working assumption
Support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH.
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions.
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced.
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition.
· No additional RAN1 specification impact
Note: UE reports Msg3 repetition capability after initial access.
Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.


Based on the working assumption, it can be seen that:
Observation 1: RAN1 assumes that no additional RAN1 specification impacts should be introduced if CFRA with Msg3 repetition is supported.
Observation 2: RAN1 assumes that no separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced if CFRA with Msg3 repetition is supported.
Observation 3: The UE reports Msg3 repetition capability after initial access.
In the email discussion [2], the following solutions are provided.
Solution 1: CFRA with Msg3 repetition can be enabled by the network signaling how the UE shall interpret RAR [3].
In RAN1#107bis meeting, it was agreed that
	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.


This implicitly indicates that when the UE selects preamble or RO (if Proposal 1 is agreed), the MCS information field for Msg3 repetition is applied. Otherwise, the legacy MCS information field is applied. 
And in solution 1, one flag will be defined in RRC to indicate whether the UE shall interpret the RAR fields as indicating repetitions for PUSCH scheduled by RAR.
Consequently, the RRC indication should be defined in PHY, otherwise the UE will have misunderstanding on how to interpret MCS information field. When RRC indicates that CFRA for Msg3 is applied, the repurposed MCS information filed, i.e., MCS information field for Msg3 repetition, is applied. When the RRC indicates that CFRA for Msg3 isn’t applied, the legacy MCS information field is applied. 
Hence, this brings impacts on RAN1, which contradicts to the RAN1 working assumption based on Observation 1. Hence, solution 1 can’t be applied to CFRA for Msg3 repetition.
Solution 2: Introduce a new RSRP threshold for CFRA with Msg3 repetition, which is configured between the RSRP threshold for the selection between legacy CFRA and legacy CBRA [2].
In solution 2, if no dedicated preamble is configured for CFRA with Msg3 repetition, the network does not know how to signal the MCS information field, i.e. based on Msg3 repetition or based on legacy MCS. One of the solutions is to notify one separate preamble which requires higher consumption on preambles. Besides, this is also against the RAN1 assumption that no separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced if CFRA with Msg3 repetition is supported. 
In consequence, solution 2 is not suitable to CFRA for Msg3 repetition either.
Thus, we propose that:
[bookmark: _Toc95741782]Proposal 2: CFRA for Msg3 repetition is not supported in Release 17.
2.3. UE capability report
Based on RAN1 assumption, the UE needs to report UE capability after initial access. However, if Proposal 2 is agreed, there is no necessity to support UE to report the capability for Msg3 Repetition. And RAN1 may discuss this issue again, so we propose that: 
[bookmark: _Toc95741783]Proposal 3: Whether to support UE capability reporting for Msg3 repetition can wait for more inputs from RAN1.
Conclusion
This contribution gives analysis to the remaining issues of Msg3 repetition. We conclude the following proposals:
Proposal 1: Confirm that separate RO is supported for Msg3 repetition.
Proposal 2: CFRA for Msg3 repetition is not supported in Release 17.
Proposal 3: Whether to support UE capability reporting for Msg3 repetition can wait for more inputs from RAN1.
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