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1 Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In RAN1#104e meeting [1], some agreements are made as following,
	Agreements:
· For indication of the number of repetitions for Msg3 initial transmission, down-select one option from the options below.
· Option1: UL grant scheduling Msg3.
· FFS details.
· FFS fallbackRAR UL grant. 
· Note: Optimization specific for fallbackRAR UL grant in 2-step RACH is not considered in Rel-17 CovEnh WI, if supported.
· Option2: DCI format 1_0 with CRC scrambled by RA-RNTI
· FFS details. 
· Option3: SIB1 only
· Any modifications of RAR UL grant or DCI format 1_0 with CRC scrambled by RA-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the RAR or DCI format 1_0 with CRC scrambled by RA-RNTI respectively
Agreements:
For Msg3 PUSCH repetition,  the following options are considered, aiming for down-selection in RAN1#104b-e:
· Option 1-1: For gNB scheduled Msg3 PUSCH repetition without UE request,
· A UE indicates to support of Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· For a UE supporting Msg3 PUSCH repetition, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· FFS details if any.
· Option 1-2: For gNB scheduled Msg3 PUSCH repetition without UE request,
· gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· For UE does not support Msg3 PUSCH repetition, UE transmits Msg3 PUSCH without repetition
· For UE does support Msg3 PUSCH repetition, UE transmits Msg3 PUSCH with repetition as indicated by gNB and UE uses, e.g., separate DMRS configuration or UCI multiplexing with Msg3 PUSCH (or other ways)
· Note: e.g., this can be for differentiation between UEs not supporting Msg3 PUSCH repetition and Rel-17 CE UEs supporting Msg3 PUSCH repetition or between RACH procedure with Msg3 PUSCH repetition and Msg3 PUSCH without repetition, etc.
· gNB blindly decodes Msg3 PUSCH with two different assumptions, w/ and w/o repetition.
· FFS details if any.
· Option 2-1: For UE triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· A UE can trigger RACH procedure with Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· If Msg3 PUSCH repetition is triggered by UE, gNB decides the number of repetitions for Msg3 PUSCH 3 (re)-transmission.  
· FFS details if any.
· Option 2-2: For UE triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· If Msg3 PUSCH repetition is scheduled, UE transmits Msg3 PUSCH with or without repetition. If UE transmits Msg3 PUSCH repetition, the number of repetition follows the indication of gNB and UE uses e.g., separate DMRS configuration or UCI multiplexing with Msg3 PUSCH (or other ways)
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· FFS details if any.
· Other options are not precluded. 


In this contribution, we provide our view on the PUSCH repetitions for Msg3.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
For option 1-1 and option 1-2, gNB has to determine whether adopt Msg3 PUSCH repetition or not based on the received Msg1 preamble power. As RACH preamble is one-shot transmission, it’s hard for gNB to detect received signal power correctly especially with large noise or interference. Meanwhile, gNB has no knowledge of PRACH transmission power as power ramp is adopted for PRACH repetition. gNB can only get rough link pass loss estimation and may not determine the number of repetition exactly. 
For option 2-1 and option 2-2, UE can get more accurate pass loss estimation by RSRP measurement and broadcast signaling SS transmission power.
For option 1-2 and 2-2, the benefit is to avoid preamble/resource partition of non-repetition part and repetition part. However, preamble partition is used for group A vs group B and 4-step RACH vs 2-step RACH with no blind detection for those cases. Following the same logic of system design, preamble/resource partition of non-repetition part vs repetition part is simple for implementation. Meanwhile the cost to avoid partition for option 1-1 and 2-2 is to introduce possible Msg3 PUSCH resource waste that gNB has to reserve all possible resources for repetition even though no UE adopts Msg3 repetition. It’s a tradeoff between PUSCH reserved resource for possible Msg3 repetition usage and RACH partition resource for distinguish. We can use those wasted resource as new RACH resources for repetition UE such that benefit to avoid partition for option 1-1 and 2-2 is questionable.
For option 1-1 and option 2-1, the difference is whether UE using RACH preamble/resource for repetition based on UE trigger or not. For option 1-1, if UE supports Msg3 repetition, separate PRACH will be selected. However, UE may have good channel condition that repetition does not be needed. As pass loss estimation at gNB side is not accurate, UE assistant information though separate PRACH by not only indicating of repetition capability but also repetition suggestion can help gNB decides whether to adopt Msg3 repetition or not more accurate. So based on all above, we support option 2-1.
Proposal 1: Option 2-1 is down-selected for Msg3 PUSCH repetition.
3 Conclusion
In this contribution, we provide our view on the PUSCH repetitions for Msg3 and propose that,
Proposal 1: Option 2-1 is down-selected for Msg3 PUSCH repetition.
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