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1 Introduction
In the previous RAN1#115-e meeting, several detailed issues (e.g. SUL operation and RSRP threshold for requesting Msg3 repetition) regarding Msg3 PUSCH repetition had been discussed. The corresponding agreements are summarized as follows [1],
	Agreement:
· RAN2 should focus on Msg3 repetition for 4-step RACH, unless RAN1 makes solid conclusion to support Msg3 repetition for fallbackRAR.
· Msg3 repetition is applicable to all cases that trigger 4-step CBRA procedure (can come back if we identify that some specific case should not be covered).
· A separate RSRP threshold is introduced for requesting Msg3 repetition.
· Extension of ra-ResponseWindow and ra-ContentionResolutionTimer are not needed for Msg3 repetition. 
· RAN2 confirms enhancing MAC RAR for indicating MSG3 repetition is not supported. 
· Postpone the discussion on UE capability (i.e. whether explicit UE capability is needed for indicating the support of Msg3 repetition).
· Send an LS to RAN1, saying that support of msg3 repetition on both NUL and SUL is feasible from RAN2 point of view and asking Q1 and Q2 to RAN1. In the LS also indicate that RAN2 thinks that preamble Group B with Msg3 repetition is feasible and ask RAN1 for confirmation.


In this contribution, based on the achieved agreements listed above, we would like to further discuss some RAN2-aspect details of requesting Msg3 PUSCH repetition, contention resolution timer operation, and RAN2 related RA parameters. 
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
For Rel-17 CovEnh WI, Msg3 PUSCH repetition is supposed to be designed, in order to enhance the coverage performance of Msg3 transmission for the UEs in the poor coverage scenarios (e.g. cell edge or areas in deep shadow fading). 
In this sense, generally, we think Msg3 PUSCH repetition should be considered as a small enhancement merged into 4-step contention-based random access procedure. Therefore, we think the design principle for 2-step RA, SDT, and RAN slicing (e.g. UL carrier selection and BWP operation is done before the selection between 2-step RA type and 4-step RA type in Rel-16) can be reused for Msg3 PUSCH repetition feature. Specifically, that is UL carrier selection and BWP operation should be performed before requesting Msg3 PUSCH repetition. So we propose,
Proposal 1: UL carrier selection and BWP operation are performed before evaluating the conditions of requesting Msg3 PUSCH repetition.
2.1 Requesting Msg3 PUSCH repetition
Next, we would like to further discuss how to indicate the Msg3 PUSCH repetition request to the network.
[bookmark: OLE_LINK1]For NR 4-step CBRA procedure, carrier selection is the first step after RACH parameters initialization and then it comes to BWP operation. After that, the UE will select an SSB/preamble/RO associated with the RACH resource configured for 4-step CBRA. An illustration is shown in Figure 1. More specifically, during resource selection for 4-step CBRA, the UE should select an SSB (if any) above RSRP threshold rsrp-ThresholdSSB. Otherwise, the UE selects any SSB. Then select a preamble group and a preamble randomly among the associated PRACH preambles within the preamble group. 


Figure 1: Resource selection for 4-step RA procedure
Now when it comes to Msg3 PUSCH repetition request, we think if there is none of SSB(s) with SS-RSRP above rsrp-ThresholdSSB is available, the UE should further evaluate whether the measured SS-RSRP of all SSB(s) is under a new configured threshold for the repetition request. If the condition can be fulfilled, then the UE can decide to request Msg3 PUSCH repetition. 
For example, the separate RSRP threshold (maybe it can be named as rsrp-ThresholdSSB-Msg3RepetitionRequest), which is agreed in the previous RAN2 meeting, can be configured in system information with CovEnh-specific RACH resources. If the SS-RSRP measurements of all SSBs are lower than rsrp-ThresholdSSB-Msg3RepetitionRequest, the Rel-17 CovEnh UE can further select an SSB based on some criteria (e.g. select an SSB with L1-RSRP above a configured threshold (e.g. rsrp-ThresholdSSB-Msg3Repetition)). Then it selects a preamble to request Msg3 PUSCH repetition, where the preamble is a CovEnh-specific preamble associated with the selected SSB. If this time of RACH attempt fails, then the UE can again perform resource selection. If the radio condition becomes good, the UE can just use the common RACH resource in the next RACH attempt. Two illustrations of our basic considerations of requesting Msg3 PUSCH repetition are shown in Figure 2/3, respectively. 


Figure 2: Threshold configuration for Msg3 repetition request


Figure 3: Resource selection for Msg3 repetition request
Therefore, we have the following proposal, 
Proposal 2: If none of SSB with  SS-RSRP above the separate RSRP threshold is available, UE requests Msg3 PUSCH repetition.
2.2 Contention resolution timer operation
According to the current MAC spec text quoted below, it can be known that the contention resolution timer (CRT) will be started or restarted after each transmission of Msg3 PUSCH. That is to say, based on the current MAC spec, the CRT is assumed to be started or restarted after every transmission of Msg3 PUSCH within a bundle when Msg3 PUSCH repetition is indicated. 
	TS 38.321 sub-clause 5.1.5:
Once Msg3 is transmitted the MAC entity shall:
1>	start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission;
1> monitor the PDCCH while the ra-ContentionResolutionTimer is running regardless of the possible occurrence of a measurement gap;


Generally, this hypothetical operation (i.e. the CRT is first started after the end of the initial Msg3 PUSCH transmission) for CRT is similar to the UE behavior of drx-HARQ-RTT-TimerUL operation (i.e. start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission). For UE simplicity (also no additional normative work), we think no adaption for Msg3 PUSCH repetition is needed about the CRT operation. Besides, considering that the typical slot configuration (i.e. DDDSU) that UL slots for Msg3 PUSCH repetition are not physically consecutive in the time domain, the network may attempt to decode the Msg3 PUSCH before receiving the last repetition of Msg3. In this case, if the Msg3 PUSCH can be successfully decoded, then contention resolution can be transmitted to UE. On the UE side, when contention resolution is resolved, it will finish the RA procedure and is supposed to abort the remaining uncompleted Msg3 PUSCH retransmission. An illustration is given in the following Figure 4. 


Figure 4: Example of Msg3 PUSCH repetition
Proposal 3: The ra-ContentionResolutionTimer is (re)started in the first symbol after the end of each Msg3 transmission (i.e. No spec impact).
2.3 RAN2 related RA parameters
In the previous meeting, whether to introduce separate RA parameters for requesting Msg3 repetition had been warmly discussed. Unfortunately, no consensus was made in the offline discussion [AT115-e][111][CE] Msg3 repetition. So, it is worthy to reconsider the RAN2 related RA parameters that can be separately configured for requesting Msg3 repetition. 
Besides the parameters (i.e. ra-ResponseWindow, ra-ContentionResolutionTimer, groupBconfigured, and rsrp-ThresholdSSB-SUL) which had been previously discussed, the following parameters are also used in the RA procedure. 
For SSB selection:
· rsrp-ThresholdSSB: an RSRP threshold for the selection of the SSB for 4-step RA type. 
For PRACH/PUSCH power control:
· preambleReceivedTargetPower: initial Random Access Preamble power for 4-step RA type;
· powerRampingStep: the power-ramping factor.
For RA prioritization:
· scalingFactorBI: a scaling factor for prioritized Random Access procedure;
· powerRampingStepHighPriority: the power-ramping factor in case of prioritized Random Access procedure.
For random access problem detection:
· preambleTransMax: the maximum number of Random Access Preamble transmission.
Firstly, please note that, in the previous RAN1#106bis-e meeting, it was concluded that, 
	Agreements:
· RAN1 has no consensus on optionally configuring a separate set of RACH parameters for preambleReceivedTargetPower, powerRampingStep, preambleTransMax for requesting Msg3 repetition with shared RO. If separate RO is supported for requesting Msg3 PUSCH repetition (not supported yet and no consensus in RAN1), RAN1 thinks a separate set of RACH parameters can be configured.
· From RAN1 perspective, it can be beneficial to separately configure rsrp-ThresholdSSB for requesting Msg3 PUSCH repetition with shared RO on a given UL carrier.


In our understanding, 
1. For the parameters related to PRACH/PUSCH power control, when shared RO is sused for CovEnh, perhaps RAN2 can make some working assumptions and further check with RAN1 for progress. Frankly, we don’t see clear motivation to have a separate configuration. This is because Msg3 repetition is independent of both PRACH transmission and the difference between DL pathloss and UL pathloss in this case (i.e. within the same RO, the expected received RSRP threshold for transmitted PRACH is not supposed to be increased or decreased due to poor radio condition, and the difference between DL pathloss and UL pathloss might be not relevant with poor radio condition). 
2. For the parameters related to RA prioritization, we think the UE requesting Msg3 repetition should be additionally prioritized or de-prioritized. In this sense, no ConEnh-specific RA prioritization parameters are needed. The existing Rel-16 parameters can be reused in Rel-17 CovEnh. 
3. For preambleTransMax, again, we don’t see clear motivation to have a separate configuration. In fact, Msg3 repetition is used to relieve the negative impact due to poor radio condition. It makes no sense to loose or tighten the criterion of detecting the radio access problem. 
Based on the analysis above, we give our proposals as follow:
Proposal 4: For requesting Msg3 repetition in shared RO case, the following RA parameters cannot be separately configured: 
· preambleReceivedTargetPower, 
· powerRampingStep.
Proposal 5: The following RA parameters cannot be separately configured for requesting Msg3 repetition: 
· scalingFactorBI, 
· powerRampingStepHighPriority, 
· preambleTransMax.
3 Conclusion
In the contribution, we have provided our further considerations on RAN2-aspect details of requesting Msg3 PUSCH repetition and contention resolution timer operation. All the proposals are summarized as follows,
Proposal 1: UL carrier selection and BWP operation are performed before evaluating the conditions of requesting Msg3 PUSCH repetition.
Proposal 2: If none of SSB with  SS-RSRP above the separate RSRP threshold is available, UE requests Msg3 PUSCH repetition.
Proposal 3: The ra-ContentionResolutionTimer is (re)started in the first symbol after the end of each Msg3 transmission (i.e. No spec impact).
Proposal 4: For requesting Msg3 repetition in shared RO case, the following RA parameters cannot be separately configured: 
· preambleReceivedTargetPower, 
· powerRampingStep.
Proposal 5: The following RA parameters cannot be separately configured for requesting Msg3 repetition: 
· scalingFactorBI, 
· powerRampingStepHighPriority, 
· preambleTransMax.
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