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Introduction
In this contribution, we consider the support of Type A Msg3 repetitions agreed in [1] for the following aspects:
· How to interpret MCS information filed for CFRA 
· [bookmark: OLE_LINK2]Support of repetition for CFRA PUSCH scheduled by RAR 
Discussion
[bookmark: _Hlk95140947]How to interpret MCS information field for CFRA 
Support of repetition for CFRA PUSCH was agreed as a working assumption in RAN1#107e. As there is no separate CFRA preamble/RO for repetition of CFRA PUSCH, how a UE interprets the information field for CFRA was discussed in RAN1#107bis-e with the following three solutions.
	In RAN1#107e
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. 
[bookmark: OLE_LINK69]Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.

	· [bookmark: OLE_LINK72]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. 


[bookmark: OLE_LINK19][bookmark: OLE_LINK14][bookmark: OLE_LINK15]In our view, solution 1 and solution 2 have their flaws. Solution 1 means if a UE reports Msg3 repetition capability and then uses a CFRA preamble, for example for handover, it always interprets CFRA RAR in the repurposed way. But if the target neighbouring gNB is a Rel-15/16 gNB or it doesn't support Msg3 repetition, the target gNB will still use the legacy way to interpret RAR. Source gNB knows the different ways of interpretation of RAR by the UE and the target gNB, so it has to configure the MCS information field in RAR so that the interpreted MCS index is the same in Rel-17 repurposed way and the legacy way. For example, 2 MSBs of MCS information field are 00.
[bookmark: OLE_LINK73][bookmark: _Hlk95653951]
· [bookmark: _Hlk95744201]Solution 1 may cause different ways of interpretation of MCS information field by the UE and target gNB. Source gNB has to configure the MCS information field in RAR so that the interpreted MCS index is the same in Rel-17 repurposed way and the legacy way.
For solution 2, as Msg3 repetition is one of the several Rel-17 features which need UE early indication with PRACH preamble, it is up to the RACH Indication and Partitioning (RIP) work item to implement signaling to support one or multiple preamble groups. It is possible that one preamble group is configured for Msg3 repetitions and other features, while Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO is absent. But solution 2 adds dependency on the presence of the RRC parameter, preventing the configuration of one preamble group for multiple features.

· [bookmark: _Hlk95654002][bookmark: _Hlk95744206]Solution 2 adds dependency on the presence of the RRC parameter, preventing the configuration of one preamble group for multiple features.
[bookmark: OLE_LINK74][bookmark: _Hlk95150694][bookmark: OLE_LINK12]Solution 3 is a higher layer solution without additional RAN1 impact or CFRA-specific optimization as requested by the WA. It can solve the disadvantage of solution 1. If target gNB is a Rel-15/16 gNB or doesn’t support Msg3 repetition, source gNB can encode MCS information field in the legacy way and notifies UE about it with a RRC parameter. In summary, solution 3 doesn’t cause the abovementioned disadvantages of the other two solutions. We prefer to leave the solution to RAN2 for further discussion, as stated in our RAN2 paper [2].

· [bookmark: _Hlk95654009]A higher layer solution without RAN1 impact or CFRA-specific optimization can be considered in RAN2 for UE interpretation of MCS information field for CFRA.
Support of repetition for CFRA PUSCH scheduled by RAR
[bookmark: OLE_LINK75][bookmark: _Hlk95210964]As mentioned above, support of repetition for CFRA PUSCH was agreed as a working assumption in RAN1#107e, but the discussion on whether to confirm the WA was paused in RAN1#107bis-e to wait for the discussion in RAN2. The note in RAN1 working assumption quoted in section 2.1 “The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.” shows when the working assumption can be confirmed. In our view, the only remaining issue to support repetition for CFRA PUSCH is the one discussed in section 2.1. A higher layer solution to it has no additional RAN1 specification impact nor optimization specific for CFRA PUSCH, so the working assumption can be confirmed without the need to wait for RAN2 decision. 

· [bookmark: _Hlk95744217]The only remaining issue to support repetition for CFRA PUSCH is how UE interprets the information field in RAR. A higher layer solution to this issue has no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.

· [bookmark: _Hlk95212268]The working assumption on support of repetition for CFRA PUSCH in RAN1#107e can be confirmed.
[bookmark: OLE_LINK16][bookmark: OLE_LINK1]The following agreement made in the concurrent RAN2#116e and a note in the draft 38.300 CR [3] suggest RAN2 thinks RAN1 should discuss the issue whether to support CFRA with Msg3 repetition or not first. However, since there is a working assumption to support CFRA with Msg3 repetition, unless RAN1 decides that the working assumption should be reverted, CFRA with Msg3 repetition will be specified in RAN1. Thus, to clear up the confusion we propose to send an LS to RAN2 regarding this.
	In RAN2#116e
Agreements:
1.	For now there is no consensus in RAN2 on whether to support CFRA with msg3 repetition or not, based on the assumption that RAN1 should discuss this first.
Running 38300 CR [3] for NR coverage enhancements
Editor’s Note: The support for repetition of CFRA PUSCH is FFS, depending on whether the work assumption made in RAN1#107-e meeting that support repetition for CFRA PUSCH is confirmed in RAN1 or not. 


[bookmark: _Hlk86846557]
· [bookmark: _Hlk95744229]Send LS to RAN2 to introduce a higher layer solution for repetition of CFRA PUSCH scheduled by RAR.
Summary
In this contribution, we consider the remaining issues for the support of Type A Msg3 repetitions. We have following observation and proposals based on the discussions.
Observation:
1. Solution 1 may cause different ways of interpretation of MCS information field by the UE and target gNB. Source gNB has to configure the MCS information field in RAR so that the interpreted MCS index is the same in Rel-17 repurposed way and the legacy way.
2. Solution 2 adds dependency on the presence of the RRC parameter, preventing the configuration of one preamble group for multiple features.
3. The only remaining issue to support repetition for CFRA PUSCH is how UE interprets the information field in RAR. A higher layer solution to this issue has no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.
Proposals:
1. A higher layer solution without RAN1 impact or CFRA-specific optimization can be considered in RAN2 for UE interpretation of MCS information field for CFRA.
2. The working assumption on support of repetition for CFRA PUSCH in RAN1#107e can be confirmed.
3. Send LS to RAN2 to introduce a higher layer solution for repetition of CFRA PUSCH scheduled by RAR.
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