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1. Introduction
Based on the WID[1] of R17 Coverage enhancement, for PUSCH/PUCCH repetition, new configuration and UE capability may be introduced, and RAN2 needs to wait for the inputs from RAN1. Right now, RAN2 can focus on the following objective:
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1, RAN2]
Regarding Msg3 repetition, following agreements are made in RAN1 after RAN1#105e:
· For RACH resource selection:
	Agreement:
· For requesting Msg3 PUSCH repetition, support the following:
·  Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or with preambles for both 4-step RACH and 2-step RACH).
· FFS whether or not to additionally support one (& only one) more option:
· E.g., option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs
· E.g., Option 3: Use separate RO, which include
· the separate RO configured by a separate RACH configuration index from legacy UE, and
· the remaining RO (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission.


· Way to request Msg3 repetition
	Agreement: A UE requests Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than an RSRP threshold.
· FFS the determination of the RSRP threshold.


In this contribution, we discussed the applicable scenarios of Msg3 repetition, and potential RAN2 impacts.
2. Discussion
2.1. Applicable RACH scenarios
· Issue: Whether Msg3 repetition is applicable to 2-step RACH?
According to WID and RAN1 discussion, it is obvious that Msg3 repetition can be applicable to 4-step CBRA. While it is unclear whether it can also be applied to 2-step RA. At the early stage of RAN1 discussion, following agreements were made, and fallbackRAR was mentioned. 
	RAN1#104e 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


However, although Option1(UL grant shechuling Msg3) has already been agreed in RAN1, RAN1 haven’t had further discussion on support of Msg3 repetition for fallbackRAR, and the “Note” also indicates that RAN1 will not consider any optimization for supporting this scenario.
In our view, support of Msg3 repetition for fallbackRAR has many open issues:
1. How can UE inform network that Msg3 repetition is needed if fallback is triggered? (probably separate RACH preamble is needed, which may contradict to the Note)
2. Whether separate Msg3 repetition RSRP thresholds are needed for 2-step RA and 4-step RA? (which may also contradict to the Note)
From RAN2’s perspective, based on the situation in RAN1, we think it is not mature to consider Msg3 repetition for 2-step RA, so we should focus on 4-step RA unless RAN1 concludes the support of Msg3 repetition for fallbackRAR.
Observation 1:	RAN2 should focus on Msg3 repetition for 4-step RACH, unless RAN1 makes solid conclusion to support Msg3 repetition for fallbackRAR.  
· Issue: Whether Msg3 repetition is applicable to all 4-step CBRA scenarios?
Based on WID[1] and RAN1 discussion, Msg3 repetition intends to solve the coverage problem of UL transmission, because Msg3 PUSCH was identified as the second priority bottleneck channel (PUSCH with eMBB/VoIP has the highest priority). By introducing Msg3 as well as PUCCH/PUSCH repetition, the UL coverage can be extended, as shown in below figure: 


Figure 1. DL/UL coverage with or without Coverage enhancement
So from UE’s perspective, if UE is within the extended UL coverage, the UE can be benefit from Msg3 repetition, it seems doesn’t matter why RACH procedure was triggered. 
Observation 2:	 From UE perspective, if UE is within the extended UL coverage (i.e. RSRP lower than the pre-configured threshold), the UE can be benefit from Msg3 repetition when RACH is triggered.  
However, it is worth to study and confirm whether Msg3 repetition is applicable to all scenarios. 
According to TS 38.300, RACH procedure can be triggered by multiple events:
-	Case 1: Initial access from RRC_IDLE; 
-	Case 2: RRC Connection Re-establishment procedure;
-	Case 3: DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
-	Case 4: UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;
-	Case 5: SR failure;
-	Case 6: Request by RRC upon synchronous reconfiguration (e.g. handover);
-	Case 7: Transition from RRC_INACTIVE;
-	Case 8: To establish time alignment for a secondary TAG;
-	Case 9: Request for Other SI;
-	Case 10: Beam failure recovery;
-	Case 11: Consistent UL LBT failure on SpCell.
For above case 1~11, we have provided our analysis in below table (based on observation 1, only 4-step CBRA is considered):
	
	Target cell of RACH
	RACH type
	Comments
	Is Msg3 repetition applicable?

	Case 1
	only PCell
	only CBRA
	Typical use case of Msg3 repetition. 
Cell selection/reselection is performed before RACH procedure. If UE fulfills the RSRP threshold (at cell edge), it can request Msg3 repetition.
	Yes

	Case 2
	only PCell
	only CBRA
	Same as above.
Cell selection/reselection is performed before RACH procedure. If UE fulfills the RSRP threshold (at cell edge), it can request Msg3 repetition.
	Yes

	Case 3
	PCell or PSCell
	only CBRA
	If TAT associated with PTAG expires, and UE has uplink data, UE will trigger RACH procedure towards SpCell. If there is downlink data, network can trigger CBRA by PDCCH order. If the SpCell’s RSRP is lower than the threshold, UE can request network to enable Msg3 repetition. 
If the TAT associated with STAG expires, and UE has uplink data to transmit, usually, the UE will be configured with SR resource over PCell for all LCHs, so UE can send SR to PCell. While for downlink data, if network decides to transmit via a SCell (belonging to STAG), network will send PDCCH order to trigger RACH procedure over the SCell. Then, it belongs to Case 8. 
	Yes

	Case 4
	PCell or PSCell
	only CBRA
	Either the UE is not configured with PUCCH and SR resources, or PUCCH/SR resources were released due to TAT expires. When UL data arrival, UE will trigger RACH procedure towards SpCell. Similar to Case 3, if at the moment, the SpCell’s RSRP is lower than the pre-configured threshold, then UE can request network to enable Msg3 repetition.
	Yes

	Case 5
	PCell or PSCell
	only CBRA
	Usually, SR failure happens when UE is suffering high ul interference. E.g. at cell edge. So it is natural to allow UE to use Msg3 repetition when RSRP threshold is fulfilled. 
	Yes

	Case 6
	PCell or PSCell
	either CBRA or CFRA
	For handover or PSCell change procedure, either CBRA or CFRA can be triggered, and CFRA is triggered more frequently. 
For CBRA case, 
	Yes to CBRA

	Case 7
	only PCell
	only CBRA
	Typical use case of Msg3 repetition. 
Cell selection/reselection is performed before RACH procedure. If UE fulfills the RSRP threshold (at cell edge), the UE can request Msg3 repetition.
	Yes

	Case 8
	Only SCell
	only CFRA
	RACH procedure is triggered by PDCCH order and only CFRA can be supported. So it is out of the scope of WID.
	N/A

	Case 9
	only PCell
	N/A for Msg1 based SI request; CBRA for Msg3 based SI request
	For Msg1 based SI request, the UE uses pre-configured RACH preamble and RACH resource to request SI. But there is no Msg3 transmission, thus Msg3 repetition is not applicable to Msg1 based SI request. 
For Msg3 based SI request, the UE triggers normal CBRA in order to send RRCSystemInfoRequest to network. In this case, the initial access procedure is same as Case 1, so Msg3 repetition is applicable as long as PCell’s RSRP fulfills the threshold.  
	Yes for Msg3 based SI request

	Case 10
	PCell or PSCell
	either CBRA or CFRA
	If beam failure happens on SCell, the UE triggers beam failure recovery by transmit a BFR MAC CE to SpCell for this SCell. So no RACH procedure will be triggers.
If beam failure happens on PCell, the UE triggers beam failure recovery by initiating RACH on the PCell. If network configures CFRA RACH resources (i.e. candidateBeamRSList) for BFR, 4-step CFRA will be triggered. Otherwise, CBRA will be triggered and BFR MAC CE will be sent. So Msg 3 repetition can be applicable to CBRA case. 

	Yes to CBRA

	Case 11
	PCell or PSCell
	only CBRA
	If consistent LBT failure is detected on SpCell, the UE will switch to another UL BWP with configured RACH resources, initiates RACH. If multiple BWPs are configured with RACH resources, then it is up to UE implementation which BWP is selected. If LBT failure is detected on all UL BWPs with configured RACH resources, then UE will declare RLF.
Based on current spec, network cannot provide CFRA RACH resource for LBT failure recovery, thus only CBRA can be triggered, so Msg3 repetition is applicable when RSRP fulfills the threshold. 
	Yes


 
Based on above analysis, the Msg3 repetition can be applicable to all kinds of CBRA. So we suggest to confirm this from RAN2 perspective. 
Proposal 1: Msg3 repetition is applicable to all kind of 4-step CBRA procedures. 
2.2. RSRP threshold for triggering Msg3 repetition 
Regarding the principle of triggering Msg3 repetition, RAN1 has made following agreement, that UE can request Msg3 repetition when RSRP result fulfills an RSRP threshold, and the design of RSRP threshold is up to RAN2.  
	Agreement: A UE requests Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than an RSRP threshold.
· FFS the determination of the RSRP threshold.


Based on current specification, multiple RSRP thresholds are introduced for RACH resource selection. See below:
· RACH-ConfigCommon-> rsrp-ThresholdSSB-SUL; (to determine whether to perform RACH on NUL or SUL)
· RACH-ConfigCommon-> rsrp-ThresholdSSB; (to select SSB and associated RACH resource)
· BeamFailureRecoveryConfig-> rsrp-ThresholdSSB; (to select SSB and associated RACH resource for BFR)
· RACH-ConfigDedicated-> rsrp-ThresholdCSI-RS; (for CFRA, non-related to this discussion)
· RACH-ConfigCommonTwoStep-> msgA-RSRP-Threshold-r16; (for 2-Step RA, non-related to this discussion)
· RACH-ConfigCommonTwoStep-> msgA-RSRP-ThresholdSSB-r16 (for 2-Step RA, non-related to this discussion)
The left figure below shows the thresholds in descend order, and the right figure below shows UE behaviour of selecting RACH type and resource. 



Figure 2. RSRP threshold for RACH resource selection
Some remarks:
1. NUL and SUL have different requirement of Msg3 repetition, so carrier selection should be performed first (same as now);
2. (Assuming) Msg3 is only applicable to 4 step CBRA, so the selection between 2-step and 4-step RA should be performed before the decision of Msg3 repetition;
3. It makes no difference whether “SSB selection” or “Msg3 repetition” is executed first, unless rsrp-ThreholdSSB is reused (red block is removed).  
Regarding the design of RSRP threshold for triggering Msg3 repetition, there are two options:
· Option 1: rsrp-ThresholdSSB is reused for deciding the necessity of Msg3 repetition;
· Option 2: rsrp-ThresholdSSB is not reused, a new RSRP threshold is introduced to decide whether Msg3 repetition is performed. 
Option 1 means Msg3 repetition is needed only if no SSB above rsrp-ThresholdSSB is detected. It makes sense to use Msg3 repetition if any SSB is selected. However, Option 1 disallows UE to use Msg3 repetition if good SSB is detected. In theory, rsrp-ThresholdSSB will be configured with low value, so that network can anyhow differentiate the “best” DL beam that can be used for scheduling RAR. So Option 2 is more flexible because UE can be benefit from Msg3 repetition even if relative “good” beam is detected.
Proposal 2: To introduce separate RSRP threshold for deciding Msg3 repetition. 
On the other hand, in case of BFR, the rsrp-ThresholdSSB is configured in BeamFailureRecoveryConfig, so it is natural to provide Msg3 repetition threshold in BFR configuration as well. If not provided, the parameter in RACH-ConfigCommon can be reused.
Proposal 3: The new RSRP threshold can be configured via RACH-ConfigCommon and BeamFailureRecoveryConfig. For BFR, if the parameter is not provided in BeamFailureRecoveryConfig, then the parameter from RACH-ConfigCommon is reused. 
2.3. Impact on cell selection and reselection
For a cell with SUL, the UL coverage can be extended for UEs supporting SUL. To allow SUL capable UEs to camp on the cell edge, following two parameters were introduced in Rel-15:
· q-RxLevMinSUL, broadcasts in SIB1, SIB3, per-freq configured.
    q-RxLevMinSUL                       Q-RxLevMin                              OPTIONAL,   -- Need R
· q-RxLevMinOffsetCellSUL, broadcasts in SIB2, SIB3, per-cell configured.
    q-RxLevMinOffsetCellSUL             INTEGER (1..8)                           OPTIONAL,   -- Need R
Cell selection upon Msg3 repetition:
Similarly, for a cell with Msg3 repetition, the UL coverage can also be extended. But CE and SUL may give different degree of extension. So for UEs supporting Msg3 repetition, a separate cell selection threshold is required in SIB1. 
Proposal 4: To introduce separate cell selection threshold (i.e. q-RxLevMin) in SIB1, this threshold is applicable to UEs supporting Msg3 repetition. 
Cell reselection upon Msg3 repetition:
For cell reselection, the situation is a bit different from SUL, because SUL has specific frequency, and network can indicate the SUL frequency list in SIB2 and SIB3. So minimum cell access threshold (q-RxLevmin) for cell reselection can be provided specifically for those SUL frequencies (per-frequency level configured). But for Msg3 repetition, for a given frequency, it is possible that only some cells have enabled Msg3 repetition (e.g. problematic cells, or cells in special coverage area), and other intra-frequency cells do not support Msg3 repetition. 
Observation 3:	Different from SUL, Msg3 repetition may be enabled in part of cells on the same frequency.
So for cell reselection, RAN2 need to further discuss the solution for above case. Several solutions can be considered, e.g. provide different q-RxLevmin thresholds for different neighbour cells (not neighbour frequency); or provide different cell individual offset for different cells; or provide an additional q-Rxlevmin threshold together with per-cell indication whether the additional q-RxLevMin threshold should be applied. Nevertheless, UE should be informed about the CE capability of each neighbour cell, and detailed solution can be discussed further in RAN2.  
Proposal 5: For cell reselection, UE needs to know whether each neighbour cell supports CE or not. FFS on solution. 
2.4. Different deploy scenarios and RAN2 impacts
So far, RAN1 has discussed detailed mechanism of Msg3 repetition, but RAN1 haven’t discussed whether Msg3 repetition can be configured on only NUL? Or only SUL? Or both NUL and SUL? 
From network perspective, network deploys SUL carrier when the normal uplink coverage is not as good as downlink coverage. So when UE is at cell edge, to avoid uplink transmission failure, the UE can use SUL which is on lower spectrum to transmit RACH and PUSCH/PUCCH. While, CE is intended to solve the same problem, by using Msg3/PUSCH/PUCCH transmission on the original uplink carrier (NUL). But SUL and CE may give different degree of coverage extension, and UEs in the cell may have different capabilities. So it is necessary to discuss those scenarios and relevant RAN2 impacts.
· Scenario 1: Cell is configured with only NUL, and Msg3 repetition is enabled.
Scenario 1 is the typical use case of Msg3 repetition, illustrated in below figure:
With Msg3 repetition, the UL coverage of cell can be extended for UEs supporting Msg3 repetition. In order to allow those UE to camp on cell edge, different cell selection threshold is needed (as discussed in 2.2). 


Figure 3. illustration of scenario 1
· Potential RAN2 impacts:
· On triggering Msg3 repetition:
·   Introduce rsrp-Threshold-Msg3Repetition threshold for NUL carrier.  
·  On cell selection:
·   Introduce additional q-RxLevMin threshold for UE supporting Msg3 repetition.  
· Scenario 2: Cell is configured with both NUL and SUL, and Msg3 repetition is only configured on NUL.
Scenario 2 is based on the assumption that SUL is deployed on low spectrum carrier, so it does not have severe uplink transmission problem. However, with Msg3/PUSCH/PUCCH repetition, the performance of NUL can be improved, and NUL’s coverage can be extended.
For scenario 2, considering only some UEs may be capable of Msg3 repetition, to avoid causing access problem to other UEs who do not support Msg3 repetition, network should maintain the original rsrp-ThresholdSSB-SUL (for UEs not supporting Msg3 repetition). So in this scenario, two rsrp-ThresholdSSB-SUL thresholds are needed, one is applicable to UE supporting Msg3 repetition, the other is applicable to UE not supporting Msg3 repetition, illustrated in below figure. On the other hand, for UEs not supporting SUL, separate cell selection threshold is also required.


Figure 4. illustration of scenario 2
· Potential RAN2 impacts:
· On triggering Msg3 repetition:
·   Introduce rsrp-Threshold-Msg3Repetition threshold for NUL carrier.  
· On NUL/SUL selection:
·   Introduce additional rsrp-ThresholdSSB-SUL2 threshold, and this threshold is applicable to UEs supporting Msg3 repetition. Clarify in spec that existing rsrp-ThresholdSSB-SUL is only applicable to UEs not supporting Msg3 repetition.
·  On cell selection:
·   Introduce additional q-RxLevMin threshold for UE supporting Msg3 repetition without SUL.  
· Scenario 3: Cell is configured with both NUL and SUL, and Msg3 repetition is only configured on SUL.
Different from Scenario 2, the motivation of Scenario 3 is to extend the UL coverage for UEs that supporting SUL. Considering the Msg3 repetition is not configured on NUL, so the existing rsrp-ThresholdSSB-SUL is maintained. But since Msg3 repetition is supported on SUL, the UL coverage of SUL can be further extended, thus additional q-RxLevMinSUL threshold is needed for UEs supporting both Msg3 repetition and SUL (illustrated in below figure).


Figure 5. illustration of scenario 3
· Potential RAN2 impacts:
·  On triggering Msg3 repetition:
·   Introduce rsrp-Threshold-Msg3Repetition threshold for SUL carrier.  
· On NUL/SUL selection:
·   NULL (single rsrp-ThresholdSSB-SUL is sufficient)
·  On cell selection:
·   Introduce additional q-RxLevMinSUL threshold for UE supporting Msg3 repetition and SUL.  
· Scenario 4: Cell is configured with both NUL and SUL, and Msg3 repetition is configured on both NUL and SUL:
Scenario 4 can be considered as the combination of Scenario 2 and 3. By allowing Msg 3 repetition on both NUL and SUL, the coverage of NUL/SUL can be extended simultaneously (illustrated in below figure). 

Figure 6. illustration of scenario 4
· Potential RAN2 impacts:
·  On triggering Msg3 repetition:
·   Introduce rsrp-Threshold-Msg3Repetition threshold for NUL carrier;  
·   Introduce rsrp-Threshold-Msg3Repetition threshold for SUL carrier.  
·  On NUL/SUL selection:
·   Introduce additional rsrp-ThresholdSSB-SUL2 threshold, and this threshold is applicable to UEs supporting Msg3 repetition. Clarify in spec that existing rsrp-ThresholdSSB-SUL is only applicable to UEs not supporting Msg3 repetition (same as Scenario 2).
·  On cell selection:
·   Introduce additional q-RxLevMin threshold for UE supporting Msg3 repetition without SUL.
·   Introduce additional q-RxLevMinSUL threshold for UE supporting Msg3 repetition and SUL.  
As discussed above, support of different scenario requires different spec changes. From network perspective, we think all scenarios should be supported, it is up to network and operator to decide whether to configure Msg3 repetition on NUL or SUL, or both.
Proposal 6: To confirm that Msg3 repetition can be configured on either NUL or SUL, or both.
Regarding the specification change, scenario 1/2/3 can be considered as sub cases of scenario 4. So the changes under scenario 4 can cover all cases. We suggest to confirm the RAN2 impacts from RAN2 perspective. 
Proposal 7: To confirm the following RAN2 specification impacts:
·  On triggering Msg3 repetition:
·   Introduce rsrp-Threshold-Msg3Repetition threshold for NUL carrier;  
·   Introduce rsrp-Threshold-Msg3Repetition threshold for SUL carrier.  
·  On NUL/SUL selection:
·   Introduce additional rsrp-ThresholdSSB-SUL2 threshold, and this threshold is applicable to UEs supporting Msg3 repetition. Clarify in spec that existing rsrp-ThresholdSSB-SUL is only applicable to UEs not supporting Msg3 repetition.
·  On cell selection:
·   Introduce additional q-RxLevMin threshold for UE supporting Msg3 repetition but not supporting SUL.
·   Introduce additional q-RxLevMinSUL threshold for UE supporting both Msg3 repetition and SUL.  
2.5. Msg3 repetition in fall back RACH procedures 
· Issue: Can Msg3 repetition be triggered during the fall back of RACH procedures?
As discussed in previous sections, UE can request network to enable Msg3 repetition when its RSRP is lower than a threshold. Then the next question is whether Msg3 repetition can be enable in different RACH fallback RACH scenarios:
· Scenario 1: Fallback from normal RACH to CE RACH;
· Scenario 2: Fallback from 2-step to 4-step CE RACH;
· Scenario 3: Fallback from CFRA to 4 step CBRA CE RACH
A typical RACH processing flow is given in below figure:


Figure 7. Processing flow of RACH procedure
As shown in above figure, UE can determine whether to request Msg3 repetition whenever 4-step RA RACH resource selection is performed (select SSB and send Msg1). Specifically, it includes several cases:
· Case 1: For 2 step RA, UE already reaches the maximum transmission of Msg1, and fallback to 4 step RA; during 4 step RA, UE can evaluate whether Msg3 repetition is needed. 
· Case 2: For 4 step RA, Msg 1 retransmission due to RAR window expires. UE can re-evaluate whether Msg3 repetition is needed. 
· Case 3: For 4 step RA, Msg 1 retransmission due to contention resolution timer expires. UE can re-evalutate whether Msg3 repetition is needed.  
Scenario 1 belongs to Case 2; Scenario 2 belongs to Case 2 or 3. And Scenario 3 can also belong to Case 2 or 3, because each time when UE selects SSB, UE can choose whether CBRA or CFRA can be triggered. So we can confirm that Msg3 repetition can be triggered in above RACH fallback procedures.      
Proposal :8	UE can decide whether to request Msg3 repetition whenever sending 4-step CBRA Msg 1. 
2.6. Handling of contention resolution timer 
· Issue: In case of Msg3 repetition, when contention resolution timer will be started and re-started?
In current TS 38.321, the start of contention resolution timer is described as below: 
	[bookmark: _Toc37296183][bookmark: _Toc46490309][bookmark: _Toc52752004][bookmark: _Toc52796466][bookmark: _Toc67931525]5.1.5	Contention Resolution
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 (re)transmission;
1>	monitor the PDCCH while the ra-ContentionResolutionTimer is running regardless of the possible occurrence of a measurement gap;


The spec already highlights the timer will be re-started after each HARQ retransmission. Illustrated in below figure. So no matter how long Msg3 retransmission takes, UE has sufficient time to wait for the response for Msg3. 


Figure 8. Handling of contention resolution timer under normal HARQ retransmission
RAN1 discussed whether to support PUSCH early termination, but no conclusion was made. In our view, we would prefer to apply the same rule to Msg3 repetition in coverage enhancement. Which means contention resolution timer is restarted after at each Msg3 repetition in the first symbol after the end of Msg3 transmission (shown in below figure). 


Figure 9. Handling of contention resolution timer under Msg3 repetition and HARQ retransmission
Proposal 9:	In case of Msg3 repetition, UE starts and restarts contention resolution timer at each HARQ retransmission and Msg3 repetition in the first symbol after the end of the Msg3 transmission (Same as the current spec).  
2.7. Other aspect related to RACH resource allocation
For RACH resource used to request Msg3 repetition, RAN1 has concluded to use “separate preamble with shared RO” approach, other solution is FFS. For shared RO, the design of RACH partition will be discussed in common session. But, high level principle/guidance for CE can still be discussed under CE session.  
Based on current mechanism, network needs to provide the mapping relation between RO/RACH preambles with different SSB indexes. So network knows the best DL beam when receives Msg1 from UE. For Msg3 repetition and other R17 function, under shared RO, most likely, network needs to allocate separate RA preamble pools for different functions. So the RACH preamble per RO will become more stained. Different from other features, for Msg3 repetition, although the coverage of different SSBs may be the same, it is possible that UL problem only occurs within the area of partial SSBs. 
For instance, as shown in below figure. For edge of cell A is overlapped with cell B, so when UE1 is moving from cell A to cell B, it can reselect to cell B timely. So Msg3 repetition is not needed when UE is under the coverage of SSB0 and SSB1. However, for UE2, initial access failure may happen due to the weak coverage between cell A and cell C. So if Msg3 repetition can be enabled for SSB2/3, such problem can be mitigated.  
From network perspective, network is aware of the problem based on the beam information reported in RLF report or RACH report. 


Figure 9. Coverage problem for different DL SSBs
Observation 3: 	Due to the complex deployment, Msg3 repetition may only be needed when UE is within the area of specific beams. 
Therefore, it is worth to discuss whether network can enable Msg3 repetition only for specific beams. The main benefit is that, when configuring RACH resources (e.g. RA preamble) for Msg3 repetition, network only needs to reserve RACH resources (e.g. RA preambles) for those problematic beams, so more RACH resources can be reserved for other purpose. Only if the UE is within the coverage of the pre-configured problematic beams, it is necessary to trigger Msg3 repetition. For other SSBs, normal RACH resources can be used. 
Considering this will impact the design of RACH partition solution, we suggest to discuss the necessity of supporting this scenario in RAN2. 
Proposal 10:	To discuss whether network can enable Msg3 repetition on specific SSBs (e.g. to minimize the number of RACH preambles reserved for CE purpose).  
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1: RAN2 should focus on Msg3 repetition for 4-step RACH, unless RAN1 makes solid conclusion to support Msg3 repetition for fallbackRAR.  
Observation 2: From UE perspective, if UE is within the extended UL coverage (i.e. RSRP lower than the pre-configured threshold), the UE can be benefit from Msg3 repetition when RACH is triggered.  
Observation 3: Different from SUL, Msg3 repetition may be enabled in part of cells on the same frequency.
Observation 4: Due to the complex deployment, Msg3 repetition may only be needed when UE is within the area of specific beams. 
Proposal 1: 	Msg3 repetition is applicable to all kind of 4-step CBRA procedures. 
Proposal 2: 	To introduce separate RSRP threshold for deciding Msg3 repetition. 
Proposal 3: 	The new RSRP threshold can be configured via RACH-ConfigCommon and BeamFailureRecoveryConfig. For BFR, if the parameter is not provided in BeamFailureRecoveryConfig, then the parameter from RACH-ConfigCommon is reused. 
Proposal 4: 	To introduce separate cell selection threshold (i.e. q-RxLevMin) in SIB1, this threshold is applicable to UEs supporting Msg3 repetition. 
Proposal 5: 	For cell reselection, UE needs to know whether each neighbour cell supports CE or not. FFS on solution. 
Proposal 6: 	To confirm that Msg3 repetition can be configured on either NUL or SUL, or both.
Proposal 7: 	To confirm the following RAN2 specification impacts:
·  On triggering Msg3 repetition:
·   Introduce rsrp-Threshold-Msg3Repetition threshold for NUL carrier;  
·   Introduce rsrp-Threshold-Msg3Repetition threshold for SUL carrier.  
·  On NUL/SUL selection:
·   Introduce additional rsrp-ThresholdSSB-SUL2 threshold, and this threshold is applicable to UEs supporting Msg3 repetition. Clarify in spec that existing rsrp-ThresholdSSB-SUL is only applicable to UEs not supporting Msg3 repetition.
·  On cell selection:
·   Introduce additional q-RxLevMin threshold for UE supporting Msg3 repetition but not supporting SUL.
·   Introduce additional q-RxLevMinSUL threshold for UE supporting both Msg3 repetition and SUL.  
Proposal 8:	In case of Msg3 repetition, UE starts and restarts contention resolution timer at each HARQ retransmission and Msg3 repetition in the first symbol after the end of the Msg3 transmission (Same as the current spec).  
Proposal 9:	To discuss whether network can enable Msg3 repetition on specific SSBs (e.g. to minimize the number of RACH preambles reserved for CE purpose).  
4. Reference
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