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In the RAN1#107b e-meeting [1], the following agreements for Msg3 PUSCH repetition were achieved in the table below.  
	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.

Agreement
Introduce the following the RRC parameter for indication of the number of repetitions for PUSCH repetition scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI.


In this contribution, the remaining issues of Type A PUSCH repetition for Msg3 are discussed.  
Potential solutions for Type A PUSCH repetition for Msg3
2.1 Support CFRA PUSCH repetition
In RAN1#107 e-meeting, the following WA was made. 
	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. 


And in RAN1#107b e-meeting, the following agreement for how to interpret the information field for Msg3 PUSCH repetition was made.
	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.


Considering there is no procedure for CFRA UE to request PUSCH repetition, a new mechanism for CFRA UEs to interpret MCS information field has to be introduced in RAN1 specification. The introduction of the new mechanism seems go against the previous WA.
Observation: A new mechanism for CFRA UEs to interpret MCS information field has to be introduced in RAN1 specification, which goes against the previous Work Assumption.
Proposal: Not confirm the Work Assumption for CFRA repetition.

Besides, in order to resolve the issue how to interpret the MCS information field for CFRA repetition, in RAN1#107b e-meeting, three optional solutions was given in [2] as follow. 
	· Solution 1: After initial access and UE reports Msg3 repetition capability, repurposed MCS information field is applied for CFRA. 
· This is the natural interpretation based on the first note of the working assumption. 
· However, FL finds there might be an issue for this understanding. Assuming a scenario that a Rel-17 new UE in a legacy cell (the gNB is Rel-15/16), the gNB will not read the new capability reported from the Rel-17 UE. In such scenario, gNB and UE may have a different understanding on the MCS information field if MCS index larger than 3 is scheduled. The issue may not be that severe as gNB may not schedule large MCS index typically. Even if scheduled, gNB can then fall back to a low MCS index if gNB cannot successfully decode CFRA PUSCH due to different understanding on the MCS. 
· If supported, it can be specified in RAN2 to avoid RAN1 impact, e.g., capturing the following in TS 38.306. 
·  ‘A UE supports msg3Repetition-r17 shall interpret RAR UL grant as indicating repetition for CFRA.’ 
· Solution 2: After initial access and UE reports Msg3 repetition capability, repurposed MCS information field is applied for CFRA only if UE receives RRC configuration Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO. 
·  If UE receives RRC configuration Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO, it means the gNB is a Rel-17 gNB.
· If supported, it can be specified in RAN2 to avoid RAN1 impact, e.g., capturing the following in TS 38.331 for description of Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO. 
· ‘If Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO is configured, repurposed MCS information field is applied for CFRA for UEs reporting capability msg3Repetition-r17. 
· Solution 3: Introduce a new RRC parameter to indicate to apply legacy or new interpretation. 
· FL notices that this is also proposed in [25, Ericsson] in RAN2, though it is proposed to serve other purpose. FL suggestion is to leave to RAN2 about whether to introduce such RRC parameter or not, and no RAN1 impact is expected. 


For solution 1 and 2, each CFRA UE in R17 cell supporting Msg3 repetition need to apply the repurposed MCS information field. That means only 4 MCS candidate indexes can be used for the PUSCH scheduled by RAR UL grant for the case of CFRA. In such case, for the CFRA UE does not need repetition, the RAR UL grant will still indicate PUSCH with repetition and a MCS in limited MCS candidate indexes. Obviously, it limits the payload size and impacts the performance of CFRA. Solution 3 seems alleviate this problem to some extent. However, RRC signaling in semi-persistent configuration does not completely match the UE coverage situation. In addition, the new introduced RRC parameter will introduce more specification impact in RAN1 and RAN2, and will also need more time to be discussed. 

Conclusions
Based on the above discussions, the following proposals are made:
Observation: A new mechanism for CFRA UEs to interpret MCS information field has to be introduced in RAN1 specification, which goes against the previous Work Assumption.
Proposal: Not confirm the Work Assumption for CFRA repetition.
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