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Introduction 
In the last meeting, the following agreements were reached.
	
From RAN2 CE perspective, MSG1-based SI request can be applicable to SUL, RedCap and Positioning

CSI-RS resource for CFRA with MSG1 repetition is not supported in RAN2
From RAN2 CE perspective, deltaPreamble IE in FeatureCombinationPreambles are common for repetition number 2, 4 and 8 - FFS for groupBconfigured, rsrp-ThresholdSSB
RAN2 assumes that a separate UE capability for CFRA with MSG1 repetition is not needed
Separate SI-RequestResources is configured for different repetition number (2,4,8), under a common SI-RequestConfig which is different from legacy SI-RequestConfig
For a given feature combination, RAN2 assumes the same value of preambleReceiveTargetPower and powerRampingStep parameters can be applied for different Msg1 repetition numbers. 
Reuse the existing UE counter (PREAMBLE_TRANSMISSION_COUNTER) to trigger fallback from lower number to higher number
Upon fallback from CFRA with repetition to CBRA with repetition, the UE only selects the RACH resources that associated the same repetition number that indicated for CFRA.
Depending on the complexity we can support fallback in the above case or not (try without the fallback first). Can be decided during the CR implementation phase. 
· Use featureCombinationPreamblesList-r17 in addiitonalRACH-ConfigList-r17 to configure Rel-18 CE-only BWP, and the legacy RACH-ConfigCommon is absent in such case
· CFRA w/wo Msg1 repetition are not supported in Rel-18 CE-only BWP 
For Rel-18 CE-only BWP for Msg1 repetition, whether to use Alt1.1 or Alt.1.2 is up to network implementation.:
· Alt 1.1: If the selected dedicated BWP is configured with set of RACH resources that are all associated with Msg1 repetition and a specific repetition number, when RACH is triggered, the UE applies the Msg1 repetition number without evaluating the Msg1 repetition RSRP threshold.
· Alt 1.2: If the selected dedicated BWP is configured with sets of RACH resources that are all associated with Msg1 repetition but with different repetition numbers, when RACH is triggered, the UE selects the applicable repetition number and corresponding RACH resource based on the evaluation of Msg1 repetition RSRP threshold.
Adopt Alt 2.3 for Msg1 repetition framework 
Separate RO for different number is supported;
· For sharedRO and separateRO case, different repetition numbers are configured via separate featureCombinationPreamble IEs only for CE. 
· RACH resources of RACH partitions that are configured with the same “featureCombination” are considered to be within the same set of RACH resources;
· Fallback from lower number to higher number is performed within the selected set of RACH resources. 
· Alt1: Fallback is only supported for sharedRO case 
Agree option 1 above to be used as a model for MAC CR and review the details during the MAC CR
DL RSRP threshold is not checked when determining whether to trigger fallback from lower number to higher number
After UE fallsback from repetition number 2 to repetition number 4, the UE can then fallback to repetition number 8 when the fallback condition is met.



Two email discussions were started before the meeting. The control plane discussion resulted in the following proposals and open issues:
	[Online discussion] Proposal 1(7/10): RAN2 to discuss if numberOfRA-PreamblesGroupA can be configured separately for different repetition number. 
[Potential agreement] Proposal 2 (9/10): The value of rsrp-ThresholdSSB for MSG1 repetition is common to different repetition number. 
[Potential agreement] Proposal 3(9/10): Separate MSG3 repetition parameter (e.g. numberOfMsg3-RepetitionsList and mcs-Msg3-Repetitions) when MSG1 repetition is applicable is not supported. 
[Potential agreement]  Proposal 4(10/10): The values of preambleTransMax-Msg1Repetition are { n1, n2, n4, n6, n8, n10, n20, n50, n100, n200}. 
[Online discussion]  Proposal 5(6/10): From RAN2 CE perspective, the maximum number of RACH configuration that the network is allowed to configure can be extended. To decide the maximum value between 32 and 64.
[Potential agreement]  Proposal 6(9/10): CFRA configured with one MSG1 repetition number can be applied to CHO. No further optimization of CFRA is needed in this case. 



The UP CR was developed, with the following open issues outlined:
	OI Index
	Open issue
	Rapporteur comment
	OI type

	1-1
	How to capture the RACH resource (set) selection, fallback mechanism in MAC spec. 
	Please provide comments to [Post123bis][853] MAC CR.
Company contribution is needed only if big issue is identified.
	Type 1

	1-2
	After fallback from CFRA with Msg1 repetition to CBRA with Msg1 repetition (with the same number), whether the UE can further fallback to higher number if fallback condition is met .
	In current MAC running CR, this is not supported, companies who want to support this scenario can provide comments to [Post123bis][853] MAC CR or provide company contribution. TP is mandatory if you want to support this.
	Type 1 or Type 2

	1-3
	If CFRA with Msg1 repetition for CHO is supported and CFRA resources can be associated with multiple repetition numbers, then whether/how to support the fallback from CFRA with Msg1 repetition to CBRA with Msg1 repetition. 
(Note: this is different from normal CFRA in which only one repetition number can be indicated)
	Whether to support this scenario is now discussed in CP email discussion [Post123bis][851]. Proponent of the scenario are invited to provide contribution to express your views and MAC TP.
	Type 2

	1-4
	For Msg1-based SI request with Msg1 repetition, how to capture the RACH resource selection in spec (in RRC or in MAC). 
	Based on the POST email discussion on RRC and MAC CR, there seems to be some coordination between RRC and MAC. Company contribution is welcome.
	Type 2



CHO
There is some discussion regarding whether PRACH repetition is supported for CHO and how. In our view, PRACH repetition for CFRA for CHO should not be different from normal handover. As mentioned, we don’t see an issue with the NW indicating ONE MSG1 repetition number to the UE as part of the CHO configuration. As the UE needs to satisfy a condition (that can be related to target cell RSRP), the NW implementation can utilize this feature to ensure PRACH repetition for target cells that are expected to be in weak coverage. 
Observation 1: The reasoning for supporting PRACH repetition for CHO is similar to the rationale of supporting PRACH repetition for handovers. 
Proposal 1: PRACH repetition is supported for CHO. NW indicates ONE MSG1 PRACH repetition number to the UE as part of CHO configuration. Fallbacks to CBRA are supported, similar to normal handover.
Supported Fallbacks
Early in the WI, RAN2 has tried to assess whether “fallbacks” should be supported with the following four cases presented to companies to indicate support:
There have been a lot of discussions on how to support fallbacks with the following agreed:
	Separate RO for different number is supported;
· For sharedRO and separateRO case, different repetition numbers are configured via separate featureCombinationPreamble IEs only for CE. 
· RACH resources of RACH partitions that are configured with the same “featureCombination” are considered to be within the same set of RACH resources;
· Fallback from lower number to higher number is performed within the selected set of RACH resources. 
· Alt1: Fallback is only supported for sharedRO case 



This means that fallbacks can only be configured as follows:
· gNB configures 2,4,8 repetitions through preamble partitioning of the Shared ROs through featureCombinationPreamblesList-r17 in rach-ConfigCommon.
· Some RSRP thresholding is done to determine if the Msg1-repetition feature is applicable.
· UE is configured with preambleTransMax-Msg1Repetition threshold to inform the UE on when to perform fallbacks in MAC.
Introducing 1-repetition Preambles
 With the current framework, we would like to reexamine Case 1 
	Case 1: Fallback from legacy 4-step RA to 4-step RA with Msg1 repetition


As a few companies have mentioned in last meeting contributions supporting fallbacks between repetition numbers {2,4,8} but not separating fallback from legacy 4-step RA to 4-step RA with Msg 1 repetition does not make sense. Intuitively, the NW should be able to ask the UE to attempt a single Msg 1 repetition and fallback to a higher repetition number upon a pre-configured number of RACH failures. This is crucial to achieve coverage enhancements without a penalty on UE power, access delay and RACH resources usage.
Observation 2: Fallback from a single repetition legacy-like 4-step RA to 4-step RA with Msg 1 repetition is important for UE power, access delay, and RACH resource utilization and congestion. 
Given that fallbacks are only indicated via the preamble partitioning information in Shared ROs. The exact repetition numbers and associated repetition numbers are currently a detail of preamble partitioning, i.e., there is no fundamental difference if Shared ROs are configured with {2,4,8} repetitions or {2,8}, {4,8}, {2,4} repetitions. The main procedure of RSRP check and fallback would still apply. 
To this end, we think it is very easy to support legacy-like 1-repetition preamble partition within the Msg1-repetition feature, i.e., there is no technical reason why the UE must start from 2 repetitions vs starting from a single repetition. 
Observation 3: Introducing 1-repetition in the current supporting fallbacks framework requires a fairly simple impact in RRC and MAC but allows us to effectively support Case 1 (Fallback from legacy 4-step RA to 4-step RA with Msg1 repetition).
Proposal 2: RAN2 to consider optionally allowing configuring 1-repetition preambles for Msg-1 repetition partition to enable fallback from 1-repetition to {2,4,8} repetitions.  
Proposal 3: An RSRP check can determine the repetition number the UE starts from including 1-repetition; Fallbacks follow the already agreed framework. 
Separating RSRP thresholds for different UE power classes
Recall the following RAN2 agreement from last meeting to separate NUL and SUL Msg 1 repetition RSRO thresholds:
	· Each RSRP threshold is configured separately by RRC, which is associated with a repetition number if configured (for each carrier).


Observation 4: RAN2 has agreed that NUL and SUL may have different repetition RSRP thresholds. 
One issue that has been absent from discussion is whether different UE power classes should use the same RSRP threshold for repetition number selection. 
In our view, the framework of msg1 repetition needs to separate the repetition criteria between UE power classes, as FWA UEs can go to a much higher max EIRP than normal/handheld UEs, it should be possible for the NW to restrict repetition  of such UEs since they have a much higher power limit they can ramp up to without congesting the RACH resources especially on shared ROs, in fact we assume the NW may want to discourage such UEs from using Coverage enhancements ROs so as to not worsen coverage of other UEs.
Observation 5: FWA UEs may not need Msg-1 repetition since they have a higher max EIRP, thus, if they follow the same criteria for handheld UEs they may cause high interference to handheld UEs causing a degradation of coverage in the NW. 
Proposal 4: RAN2 to introduce separate RSRP thresholds for different UE power classes. 
Conclusion
Observation 1: The reasoning for supporting PRACH repetition for CHO is similar to the rationale of supporting PRACH repetition for handovers. 
Proposal 1: PRACH repetition is supported for CHO. NW indicates ONE MSG1 PRACH repetition number to the UE as part of CHO configuration. Fallbacks to CBRA are supported, similar to normal handover.
Observation 2: Fallback from a single repetition legacy-like 4-step RA to 4-step RA with Msg 1 repetition is important for UE power, access delay, and RACH resource utilization and congestion. 
Observation 3: Introducing 1-repetition in the current supporting fallbacks framework requires a fairly simple impact in RRC and MAC but allows us to effectively support Case 1 (Fallback from legacy 4-step RA to 4-step RA with Msg1 repetition).
Proposal 2: RAN2 to consider optionally allowing configuring 1-repetition preambles for Msg-1 repetition partition to enable fallback from 1-repetition to {2,4,8} repetitions.  
Proposal 3: An RSRP check can determine the repetition number the UE starts from including 1-repetition; Fallbacks follow the already agreed framework. 
Observation 4: RAN2 has agreed that NUL and SUL may have different repetition RSRP thresholds. 
Observation 5: FWA UEs may not need Msg-1 repetition since they have a higher max EIRP, thus, if they follow the same criteria for handheld UEs they may cause high interference to handheld UEs causing a degradation of coverage in the NW. 
Proposal 4: RAN2 to introduce separate RSRP thresholds for different UE power classes. 
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