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1	Introduction
This document aims at discussing the following RAN2#123 Post discussion.
· [Post123][802][CE_enh] CP running CR and open issue discussion (HW)
	Scope: 
· Update the running CR and get feedback on the CR so that an updated version can be submitted to next meeting
· Identify any open issues and solutions for these for CP (including finalisation of the details of fallback)
	Intended outcome: Running UP CR and list of proposals to agree 
	Deadline:  Long

	Company
	Name
	Email

	Samsung
	Anil Agiwal
	anilag@samsung.com

	Huawei, HiSilicon
	You Chunhua
	youchunhua@huawei.com

	vivo
	Yitao Mo (Stephen)
	yitao.mo@vivo.com

	Qualcomm
	Sherif ElAzzouni
	selazzou@qti.qualcomm.com

	Ericsson
	Oskar Myrberg
	oskar.myrberg@ericsson.com

	Xiaomi
	Xiaowei jiang
	jiangxiaowei@xiaomi.com

	LGE
	Hanseul Hong
	hanseul.hong@lge.com

	CATT
	Tangxun
	tangxun@catt.cn

	ZTE
	LiuJing
	liu.jing30@zte.com.cn



2	CP open issues 
2.1 MSG1-based SI request remining issues
At RAN2#123 meeting, RAN2 agreed to have seprate SI-RequestConfig for MSG1 repetitions as below but the details are FFS:
	=> For MSG1-based SI request with MSG1 repetition, separate SI-RequestConfig is introduced (details are FFS)
=> From the RRC configuration point, RAN2 to allow that MSG1 resource with repetition of MSG1-based SI request is NOT configured but MSG1 resource with repetition of MSG3-based SI request is configured. 
=> from RRC procedure of on-demand SI request point, the UE shall follow MSG1-based SI request without MSG1 repetition even if MSG1 resource with repetition is configured for MSG3-based SI request.


In this subsection, the moderator intends to discuss the details of configurations and applicability of MSG1-based SI request with MSG1 repetition.
2.1.1 MSG1-based SI request configuration details
Note that currenly the MSG1-based SI request resource is configured by SI-RequestConfig IE as shown below:
	SI-RequestConfig ::=                SEQUENCE {
    rach-OccasionsSI                    SEQUENCE {
        rach-ConfigSI                       RACH-ConfigGeneric,
        ssb-perRACH-Occasion                ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
    }                                                                                                       OPTIONAL,   -- Need R
    si-RequestPeriod                    ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}       OPTIONAL,   -- Need R
    si-RequestResources                 SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources
}

SI-RequestResources ::=             SEQUENCE {
    ra-PreambleStartIndex               INTEGER (0..63),
    ra-AssociationPeriodIndex           INTEGER (0..15)                                                     OPTIONAL,   -- Need R
    ra-ssb-OccasionMaskIndex            INTEGER (0..15)                                                     OPTIONAL    -- Need R
}


According to the online comments, the moderator understand that there was a concern on the increased number of SI-RequestConfig required for repetition number 2, 4 and 8 especially considering UL/SUL. In total, there are 4 options available from the perspective of ASN.1 structure. It is also noted that the discussed approaches are common to NUL/SUL, RedCap and Positioning.

· Option 1:  Separate SI-RequestConfig is configured for different repetition number (2,4,8) per UL carrier. With this option, different RACH-ConfigGeneric can be configured with separate RO resources. 
[image: ]
· Option 2: Separate SI-RequestResources is configured for different repetition number (2,4,8) per UL carrier, under a common SI-RequestConfig (i.e. new SI-Request Config). With this options, separate RO can be configured by different ra-ssb-OccasionMaskIndex. 
[image: ]
· Option 3: Separate SI-RequestConfig is configured for all repetition number  (2,4,8) per UL carrier. With this option, MSG1 resource is separate from legacy MSG1-based SI request, but is common to different repetition number  (2,4,8), i.e. separate RO for different repetition number is not supported.
[image: ]
· Option 4: Separate SI-RequestResources is configured for all repetition number (2,4,8) per UL carrier, under a common SI-RequestConfig (i.e. legacy SI-Request Config). With this option, MSG1 resource is separate from legacy MSG1-based SI request, but common between different repetition number  (2,4,8) , i.e. separate RO for differenet repetition number is not supported.
[image: ]
The modorater think that Option 3 and 4 can be used to reduce the number of MSG1 resources partition fragment, but is not aligned with the agreement for normal RA (i.e. non-SI request based RA) with MSG1 repetiton in which separate RO between different repetition number should be allowed from signalling and the agreed CBRA framework of MSG1 repetition where the repetition number is determined by the UE. Beside Option 4 is not aligned with the agreement for which separate SI-RequestConfig is agreed. Thus Option 3 and 4 are not considered. But the moderator also observes that Option 1 and 2 are relevant to UP discussions on modelling of RA partition framework of different repetition number based on some offline check with email discussion moderator (ZTE). Thus the moderator suggests companies to consider two issues together. 
=> For a RACH partition associated with multiple Msg1 repetition numbers, the parameters defined in RACH-ConfigGeneric IE (except preambleReceiveTargetPower and powerRampingStep) are common for those repetition numbers. This will reuse existing IE. We will allow different ROs to be used for different repetitions in the signalling. If this complicates the RRC with option 2.2 too much we can revisit that agreement


Question 1:	Do companies think which option is preferred for configuring the MSG1 resource with repetition for MSG1 based SI request? 
	Company
	Options
	Comments

	Samsung
	Option 1
	For each repetion number Preambles/ROs combination is different. So option 3 and 4 are not acceptable.
Amongst Option 1 and option 2, option 1 is simple and follows the legacy design principle. Same approach was used when SI request configuration for redcap, POS was introduced. Do not see the need to introduce new mechanism/concept.
rach-ConfigSI is optional, so option 1 seems better as network can decide whether to configure it or not. 

	Huawei, HiSilicon
	Option 2 (Preferred, can accept Option 1 if majority view)
	Agree with moderator that Option 3 and 4 can be excluded for now. Regarding Option 1 or 2, we understand that Option 1 may have too much RO overhead. But considering rach-ConfigSI is optional, whether to introduce additional RO can be up to NW implementation. Thus we prefer Option 2, but can also accept Option 1.

	vivo
	Option 1, 2 with comments
	Option 1 is used when separate RO is used for different repetition numbers and Option 2 can be used for the shared RO case. It should be up to NW implementation to decide which configuration way to go. 
Option 3/4 is not so feasible as various UEs in the different coverage-level areas can only use the same single configuration, which is not good for both efficiency and effectiveness. 

	Quacomm
	Option 1
	As other companies mentioned, option 3 and 4 can be excluded since the RACH resources/ROs/Preambles between different numbers are different. 
Option 1 is currently preferrable  since it is more straightforward and cleaner to implement. We are also not sure that all RAN1 agreements on RO grouping can be incorporated within ra-ssb-OccasionMaskIndex and how complicate this will eventually look like. We are open to revisiting if majority prefers. Can also accept option 2 if majority supports and/or if separate ROs are not supported in the P discussion (Alt 1 is selected)

	Ericsson
	Option 2 (or Opt1)
	Agree with comments above that Opt2 is probably a good compromise, given the discussion in UP.

	Xiaomi
	Option 1
	For option 2, if it is to use ra-ssb-OccasionMaskIndex to share ROs of one SSB, it is considered as same RO configuration (i.e. PRACH configuration index and SSB to RO mapping doesn’t change). And same view as QC that  ra-ssb-OccasionMaskIndex is too restricted to support different repetition numbers.

	LGE
	Option 2
	For Option 1, where would be up to 18 additional SI configuration, considering that up to 3 repetition number can be considered and 6 combination cases can be supported for the combination cases of SUL/RedCap/PosSI, as in our response in Question 2 (i.e., 18 = 3 repetition number × 6 SI configuration cases). 
For Option 3, since only one RA resource is configured for multiple repetition numbers, it may not support the RO partitioning among different repetition number. As discussed in online session of RAN2#123, no restriction of RO parititioning for different repetition number is needed. Therefore, Option 3 should be avoided.
For Option 4, it is not feasible since exsisting SI-RequestConfig IE is not extensible (i.e., no extension marker ‘…’ in SI-ReuqestConfig IE).
Therefore, in order to support RO partitioning and to minimize the number of additional SI-RequestConfig for Msg1 repetition, Option 2 is preferred.

	CATT
	Option 2 (Preferred, can accept Option 1 if majority view)
	Agree with Huawei

	ZTE
	Option 2 is preferred, Option 1 is acceptable
	We understand Option 1 can support separate ROs for different repetition numbers, but this requires adding too many fields. 
Form network perspective, we doubt the necessity for configuring separate ROs for different numbers for SI-request purpose, so Option 2 is preferred, but we can accept Option 1 if majority companies want. 

	
	
	

	
	
	

	
	
	



9 companies participated in the discussion. All the companies agree Option 3 and 4 are not considered for now, and the controversial issues is Option 1 or Option 2. 4 companies prefer Option 1 because Option 1 can be used to configure separate ROs for different repetition number. However, 5 companies prefer Option 2 given the concerns on the number of MSG1 resources fragmentations for MSG1-based SI request. Given the situation, the moderator suggests to discuss it online.

Proposal 1: RAN2 to discuss Option 1 and Option 2 and determine which Option is used to configure MSG1-based SI request with MSG1 repetition.
· Option 1(4/9): Separate SI-RequestConfig is configured for different repetition number (2,4,8), which is different from legacy SI-RequestConfig.
· Option 2(5/9): Separate SI-RequestResources is configured for different repetition number (2,4,8), under a common SI-RequestConfig which is different from legacy SI-RequestConfig.
2.1.2 NUL/SUL,RedCap and Positioning applicability details
Some companies raised another comment to consider MSG1-based SI request with MSG1 repetition for NUL/SUL, Redcap and Positioning. The modorater think RedCap, NUL/SUL and positioning may also have the coverage issue with MSG1, e.g. when UE is in cell edge, so it seems unnecessary to differentiate the cases so far. However, the workload of RRC spec is also important to consider. The current procedure of MSG1-based SI request is organized in the processing order as follows:

5.2.2.3.3	Request for on demand system information
1. Carrier selection between SUL and NUL, if configured, according to MAC spec; to select the corresponding MSG1 resource;
2. If the UE is a RedCap UE, to check if initialUplinkBWP-Redcap is configured; to select the corresponding MSG1 resource;
3. If the UE is not a RedCap UE, to determine to trigger MSG1-based or MSG3-based; to select the corresponding MSG1 resource;

5.2.2.3.3a	Request for on demand positioning system information
1. Carrier selection between SUL and NUL, if configured, according to MAC spec for POS SI;
2. If the UE is a RedCap UE, to check if initialUplinkBWP-Redcap is configured for POS SI;
3. If the UE is not a RedCap UE, to determine to trigger MSG1-based or MSG3-based for POS SI.

The moderator understands that the RRC spec impact to support of NUL/SUL, RedCap and Positioning is mainly on the configuration of corresponding MSG1 resource and procedure to select the corresponding MSG1 resource. However, regardless of options in Question 1, the moderator think the RRC spec complexity is manageable and it seems can be agreeable from CE perspective in RAN2. For NUL/SUL, it has been agreed that MSG1 repetition can be applicable to SUL and NUL.
Agreements
· RAN2 assumes that MSG1 repetition can be applicable to NUL 
· RAN2 assumes that MSG1 repetition can be applicable to SUL 


Question 2:	Do companies agree that MSG1 based SI request with MSG1 reqetition for NUL/SUL, RedCap and Positioning can be supported from CE perspective in RAN2? 
	Company
	Yes or No
	Comments

	Samsung
	Yes
	

	Huawei, HiSilicon
	Yes
	

	vivo
	Yes
	

	Qualcomm
	Yes
	We can deprioritize those items if they will introduce new complications with RAN2 short in time. No need to explicitly prohibit them if CE features come for free although some of the cases, e.g., CE for an FR2 RedCap UE are not very likely. 

	Ericsson
	Yes
	

	Xiaomi
	Yes
	

	LGE
	Yes
	In addition, combination of SUL/RedCap/Positioning SI should also be considered for Msg1-based SI request with Msg1 repetition. Therefore, up to 6 combinations for SI request configuration are needed as follows:
· In NUL:
·  legacy SI for non-RedCap UE
· positioning SI for non-RedCap UE
· legacy SI for RedCap UE
· Positioning SI for RedCap UE
· In SUL: 
· legacy SI for non-RedCap UE
· Positioning SI for non-RedCap UE

	CATT
	Yes
	

	ZTE
	Yes
	Agree with LGE.

	
	
	

	
	
	

	
	
	



9 companies participated in the discussions, and all the companies agree to apply MSG1-based SI request with MSG1 repetition to SUL, RedCap and Positioning. Given the situation, the moderator has provided a TP of the procedures in the draft running RRC CR for review. Companies are invited to provide comments to the draft running CR.

Proposal 2 [9/9]: From RAN2 CE perspective, MSG1-based SI request can be applicable to SUL, RedCap and Positioning. 
2.2 CFRA remaining issues 
2.2.1 CFRA resource configuration details
Currently the CFRA resource can be associated with either SSB or CSI-RS as below:
	CFRA ::=                    SEQUENCE {
    occasions                       SEQUENCE {
        rach-ConfigGeneric              RACH-ConfigGeneric,
        ssb-perRACH-Occasion            ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
                                                                                                            OPTIONAL  -- Cond Mandatory
    }                                                                                                       OPTIONAL, -- Need S
    resources                       CHOICE {
        ssb                             SEQUENCE {
            ssb-ResourceList                SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
            ra-ssb-OccasionMaskIndex        INTEGER (0..15)
        },
        csirs                           SEQUENCE {
            csirs-ResourceList              SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,
            rsrp-ThresholdCSI-RS            RSRP-Range
        }
    },
    ...,
    [[
    totalNumberOfRA-Preambles INTEGER (1..63)                                                             OPTIONAL -- Cond Occasions
    ]]
}

CFRA-SSB-Resource ::=           SEQUENCE {
    ssb                             SSB-Index,
    ra-PreambleIndex                INTEGER (0..63),
    ...,
    [[
    msgA-PUSCH-Resource-Index-r16   INTEGER (0..3071)     OPTIONAL  -- Cond 2StepCFRA
    ]]

}

CFRA-CSIRS-Resource ::=         SEQUENCE {
    csi-RS                          CSI-RS-Index,
    ra-OccasionList                 SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),
    ra-PreambleIndex                INTEGER (0..63),
    ...
}



For association between SSB and RO for CFRA with MSG1 repetition, the modorater think that it should be supported since the association for CBRA can be reused. However for association with CSI-RS case, it may have RAN1 impact since CFRA RO to be associated with CSI-RS is configured by ra-OccassionList IE while it seems not fully touched in RAN1. Regarding RAN1 already finished the WID, the moderator would suggest not to consider it in RAN2 for RRC configurations.
Question 3:	Do companies agree that the association between CSI-RS and CFRA resource for MSG1 repetition is not supported from RAN2 perspective. 
	Company
	Yes or No
	Comments

	   Samsung
	Yes
	We are ok to not support this.

	  Huawei, HiSilicon
	Yes
	

	vivo
	Yes
	

	Qualcomm
	Yes
	

	Xiaomi
	Yes
	

	LGE
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes, but
	We are fine with the proposal, but it seems RAN1 has agreed that CSI-RS based RACH (CFRA) can be supported.
RAN1#112 Meeting Conclusion
For multiple PRACH transmissions within one RACH attempt, they are only transmitted over ROs associated with the same SSB/CSI-RS.
Note: This applies for multiple PRACH transmissions with same Tx beam, and also applies for multiple PRACH transmissions with different Tx beam (if supported).

	
	
	

	
	
	

	
	
	

	
	
	



8 companies participated in the discussions, and all the companies agree not to consider CSI-RS for CFRA with MSG1 repetition. One company mentioned RAN1 may consider differently. However, moderator checked RAN1 minutes and don't find any relevant official agreement.  

Proposal 3 [8/8]: CSI-RS resource for CFRA with MSG1 repetition is not supported in RAN2.
2.2.2 CHO support
RAN2 already agreed CFRA with MSG1 repetition can be applicable to HO case with the following conclusion: 
=> NW indicates ONE MSG1 repetition number applicable for CFRA MSG1 repetition by RRC for Reconfiguration with sync.
The moderator note that some company proposed that RAN2 should confirm CFRA with Msg1 repetition is applicable to Conditional Handover case [1]. However,  the moderator understand the agreement above doesn't exclude CHO where NW only configures MSG1 resource for one repetition numer, i.e. not allow to configure multiple MSG1 resources for different repetition number and UE to choose the applicable MSG1 resource. Company are invited to share your view on below question. 
Question 4:	Do companies agree that CFRA with MSG1 repetition is applicable to CHO under the assumption that NW indicates ONE MSG1 repeition number applicable for CFRA MSG1 repetition? 
	Company
	Yes or No
	Comments

	Samsung
	No
	CFRA configuration for CHO case is similar to BFR case where CFRA configuration is provided in advance and configuration is used much later when certain conditions are met. So just indication one repetition number for  CHO case is not sufficient. Multiple repetitions number and selection based on RSRP is needed for CHO case.

	Huawei, HiSilicon
	Yes
	Agree with Moderator. Note that CFRA for BFR was not agreed yet. Considering 2 meetings left, we tend to exclude UE selection approach from R18 CE. We are okay to see it in TEI or R19.

	vivo
	No
	First of all, we suggest supporting the combination of CHO and Msg1 repetition. Regarding the configuration details, as mentioned in our contribution [1], the conditional trigger event for execution may not be precisely enough to guarantee RA success with only CFRA with Msg1 repetition resource of a given number. Thus, configuring more than one CFRA with Msg1 repetition resources of different repetition numbers for CHO case should be supported.

	Qualcomm
	Yes
	We think the ONE MSG1 repetition would be sufficient for most realistic cases, since the condition itself may include an indication of the RSRP of the target cell, the NW may have an idea of the repetition number needed at the UE (unless the UE undershoots this condition significantly). Given that only ReconfigurationwithSync CFRA is allowed, we prefer CHO case, if supported, be a straightforward extension of that. Agree with HW that it shouldn’t be a priority. Also CBRA fallback can probably correct the cases when CFRA has the wrong repetition number. 

	Ericsson
	Yes
	Agree with the reasoning from QC above.

	Xiaomi
	No
	RSRP itself is not a good indicator for choosing repetition number, that is why we have fallback from lower number to higher number. And according to the discussion in UP, it seems that most companies agree not to support reselect repetition number when falling back from CFRA to CBRA, in this case, the CBRA may also fail due to wrongly configured repetition number.

	LGE
	Yes
	Agree with rapporteur that current agreement does not exclude the CHO case, but no addtitional optimization is needed for CHO, e.g., by configuring multiple PRACH repetition number for CFRA. This would waste the RA resource without reasonable benefit. 

	CATT
	Yes
	Agree with moderator’s view

	ZTE
	Yes, but
	We understand the concern from companies that the UE’s DL RSRP may change when CHO is executed, and the best solution is to provide RACH resources associated with multiple repetition numbers and let the UE to select based on RSRP, but it will waste too many dedicated RACH resources. 
In addition, if multiple repetition numbers can be pre-configured for CHO CFRA, then we have to discuss how to select the fallback CBRA resources upon RACH initialization, currently, the discussion we had in UP doesn’t cover this case.

	
	
	

	
	
	

	
	
	



9 companies participated in the discussions, 3 companies think the current CFRA solution  is not sufficient but 6 companies agree not to consider multiple repetition number and UE selection for CHO, i.e. no further optimization is needed. Given the situation and limited TU left, the moderator tend to agree with majority view and we can attempt to confirm it online.

Proposal 4 [6/9]: RAN2 to discuss and confirm that for CHO, if multiple repetition number configuration and UE selection is not considered, i.e. no further optimization is needed in R18.
2.3 CBRA remaining issues
At RAN2#123 meeting, RAN2 agreed that all MSG1 repetition numbers are treated as a single feature but within the feature different repetition number as treated as different RA type. 
On the other hand, for a feature combiantion, a RA resource set is currently configured including:
· a preamble set are mandatorily configured for a feature combination via startPreambleForThisPartition and numberOfPreamblesPerSSB-ForThisPartition in FeatureCombinationPreambles IE.
· A RO set are configured in FeatureCombinationPreambles IE for a feature combination via ssb-SharedRO-MaskIndex. If ssb-SharedRO-MaskIndex is absent, all ROs for the RACH-ConfigCommon with this feature combination can be used.
	FeatureCombinationPreambles-r17 ::=   SEQUENCE {
    featureCombination-r17                FeatureCombination-r17,
    startPreambleForThisPartition-r17     INTEGER (0..63),
    numberOfPreamblesPerSSB-ForThisPartition-r17 INTEGER (1..64),
    ssb-SharedRO-MaskIndex-r17            INTEGER (1..15)                                           OPTIONAL, -- Need S
    groupBconfigured-r17                  SEQUENCE {
        ra-SizeGroupA-r17                     ENUMERATED {b56, b144, b208, b256, b282, b480, b640,
                                                        b800, b1000, b72, spare6, spare5,spare4, spare3, spare2, spare1},
        messagePowerOffsetGroupB-r17          ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
        numberOfRA-PreamblesGroupA-r17        INTEGER (1..64)
    }                                                                                               OPTIONAL, -- Need R
    separateMsgA-PUSCH-Config-r17         MsgA-PUSCH-Config-r16                                     OPTIONAL, -- Cond MsgAConfigCommon
    msgA-RSRP-Threshold-r17               RSRP-Range                                                OPTIONAL, -- Need R
    rsrp-ThresholdSSB-r17                 RSRP-Range                                                OPTIONAL, -- Need R
    deltaPreamble-r17                     INTEGER (-1..6)                                           OPTIONAL, -- Need R
    ...
}


2.3.1 Separate preambles configurations details
Separate preambles are agreed to support for MSG1 repetition number 2, 4 and 8. If treating different repetition numbers as single feature, the moderator think that preamble subset for a repetition number should be separately and mandatorily configured inside the preamble set for the feature combination in which MSG1 repetitions is configured as shown in below figure. 
[image: ]
Hence, for different RA type, i.e. repetition number 2, 4 and 8, except the existing startPreambleForThisPartition and numberOfPreamblesPerSSB-ForThisPartition for a feature comibiantion, new startPreamble IE and numberOfPreamblesPerSSB IE inside FeatureCombinationPreambles-r17 IE should be also introduced for each repetition number. Company are invited to share your view on below question.
Question 5:	Do companies agree that startPreamble IE and numberOfPreamblesPerSSB IE inside FeatureCombinationPreambles-r17 IE is needed for repetition number 2, 4 and 8, respectively, for separate preambles configurations from RAN2 CE perspective?
	Company
	Yes or not
	Comments

	Samsung
	-
	The main intention of creating the RA partition was to have separate ROs/Preambles configuration for each partition. Now it seems we are creating subpartition within a partition. This does not seem a clean design. 
[HW] We would like to understand the comment that “This does not seem a clean design”. To re-use the approach for RA partitioning for shared RO is the simpliest from RRC perspective. 
[Samsung]: The basic principle of partitioning was that each partition has one set of premables and one set of ROs. Creating a multiple sets of preambles within a partition is not resue of legacy approach. Parameters for new sets of preambles within a partition needs to be introduced which is a significant change comared to just adding repetition number in each partition.

	Huawei, HiSilicon
	Yes
	From RRC rapporteur perspective, this does not complicate the RRC signalling a lot. 

	vivo
	No
	Fail to see the motivation. As repetition number is considered as type, we can use two partitions to do this, e.g, (similar to using both rach-ConfigCommon and msgA-ConfigCommon for configuring a feature with both 4-step and 2-step resources in Rel-17). 



	Qualcomm
	Tend to No
	We agree that we need a mechanism to configure separate preambles for each repetition number since RAN1 allows a shared RO configuration and indeed separate preambles may be needed. It seems that rappoteurs suggestion would achieve the goal of signalling preamble partitions between repetition numbers, however, why mandate separate preamble configuration between repetition numbers? Preambles are a finite resource and NW may want to configure shared preambles across different RO groups for different repetition numbers.

	Ericsson
	Comments
	In principle agree with Samsung and Vivos comments above. However, Given the CP discussion, it might be a simpler approach to use the rapporteurs proposal here to simplify the MAC implementation.

	Xiaomi
	See comments
	It is dependent on the discussion in UP RACH configuration framework.

	LGE
	Comments
	It seems possible for the shared RO case, but it depends on the UP discussion on RACH partitioning framework with separated RO case.

	CATT
	comments
	This signalling design can be discussed after UP configuration framework is stable.

	ZTE
	See comments
	We think even for Alt 2.3 in UP discussion, it is better to allow the network to configure separate preamble ranges within one featureCombinationPreambles, each one is associated with a specific repetition number. 
If we always assume that separate featureCombinationPreambles are configured for repetition numbers, then many parameters will be be duplicately provided. If we want to specify something like “if parameter XX is not provided, the UE shall use the parameter XX from partition Y”, then we need to discuss which partition is considered as the default one. This will be very complex.
Our understanding of Alt 2.3 is that, only in case of separate RO, separate featureCombinationPreambles are needed, otherwise, multiple repetition numbers can be configured via a single featureCombinationPreambles (i.e. shared RO with separate preambles)
In addition, the groupB related parameter also need to be separate.

	
	
	

	
	
	

	
	
	



9 companies participated in the discussions, and several companies commented that this is also relevant to UP discussion on RACH partitioning framework. To avoid inconsistency, the moderator would like to wait for UP discussion results.

Proposal 5: Shared RO with separate preambles configuration details are pending to RACH partitioning framework.
2.3.2 Separate RO configuration details
At last meeting, RAN2 agreed to allow different ROs to be used for different repetitions in the signalling as the below:
	=> For a RACH partition associated with multiple Msg1 repetition numbers, the parameters defined in RACH-ConfigGeneric IE (except preambleReceiveTargetPower and powerRampingStep) are common for those repetition numbers. This will reuse existing IE. We will allow different ROs to be used for different repetitions in the signalling. If this complicates the RRC with option 2.2 too much we can revisit that agreement


The moderator thinks this also depends on how to support the fallback which will be discussed in UP email discussion so no question is listed here.
2.3.3 Other parameters
At RAN2#123 meeting, RAN2 discussed which parameter inside RACH-ConfigGeneric IE is common between different repetition number and made some agreement. For other parameters which is outside the RACH-ConfigGeneric IE the modorater also saw some proposal in [5] on RAN2 to confirm that preamble Group B can be configured for Msg1 repetition and a separate RSRP threshold for SSB selection can be configured for an Msg1 repetition type. Furthermore some companies also mentioned in RAN2#123 email discussion summary that the other parameters (e.g. groupBconfigured IE, rsrp-ThresholdSSB IE, deltaPreamble IE in FeatureCombinationPreambles IE as showed below) should also be discussed whether they are common or not. 
	    msgA-RSRP-Threshold-r17               RSRP-Range                                                OPTIONAL, -- Need R
    rsrp-ThresholdSSB-r17                 RSRP-Range                                                OPTIONAL, -- Need R
    deltaPreamble-r17                     INTEGER (-1..6)                                           OPTIONAL, -- Need R


The moderator think if they are common, the signalling overhead and RRC complexity is further reduced. Company are invited to share your view.
Question 6:	Do companies agree that groupBconfigured, rsrp-ThresholdSSB, deltaPreamble IE in FeatureCombinationPreambles are common for repetition number 2, 4 and 8 from RAN2 CE perspective? 
	Company
	Yes or not
	Comments

	Samsung
	Yes
	

	Huawei, HiSilicon
	Yes
	

	vivo
	No
	At least the SSB selection threshold should be different considering the radio condition for different repetition is different. How to appropriately configure a common threshold for all cases 2,4,8?

	Qualcomm
	Yes
	

	Ericsson
	Yes
	Rsrp-ThresholdSSB can be same since there will anyway be new thresholds defined for Msg1 reps.

	Xiaomi
	Yes
	

	LGE
	Partly
	For groupBconfigured, separated configuration may be needed, since the number of preambles for each repetition number can be different.

	CATT
	Yes
	

	ZTE
	YesPartly

	We tend to agree with LGE that groupBconfigured may need to be configured differently for different repetition numbers. 
More specifically, it is better to allow the network to configure different  “numberOfRA-PreamblesGroupA-r17” values for different repetition numbers. For “ra-SizeGroupA-r17” and “messagePowerOffsetGroupB-r17”, they are common for repetition number 2, 4 and 8. 

	
	
	

	
	
	

	
	
	



9 companies participated in the discussions. 76 companies agree groupBconfigured, rsrp-ThresholdSSB, deltaPreamble IE in FeatureCombinationPreambles are common for repetition number 2, 4 and 8. But 23 companies commented groupBconfigured, rsrp-ThresholdSSB needs further discussions. Given the situation, the moderator suggests to go with majority view, but companies who see a strong need can request to further discuss online if needed.

Proposal 6 [6/9]: From RAN2 CE perspective, groupBconfigured, rsrp-ThresholdSSB, deltaPreamble IE in FeatureCombinationPreambles are common for repetition number 2, 4 and 8.
2.4 UE capability
Some companies [2][3] proposed to have UE capability for MSG1 repetition in their contribution. There are two issues to discuss: 
1. whether to introduce separate UE capability for different repetition number;
2. whether to introduce separate UE capability for CBRA and CFRA with MSG1 repetition. 
The moderator checked RAN1 agreement and find that RAN1 has following agreement on UE capability for coverage enhancement. 
	Agreement
· Introduce following FG
	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions [with the same Tx beam].
Support {2, 4, 8} for the number of multiple PRACH transmissions [with same Tx beams].

FFS whether to separate this FG for CBRA and CFRA
	
	Yes
	
	UE doesn’t support multiple PRACH transmissions [with the same Tx beam].
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling.




Agreement
· Introduce following FGs
	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].

FFS whether to separate this FG for DCI 0_1/0_2[/0_3]

FFS whether to separate this FG for multi-PUSCH scheduling

FFS whether/how to separate this FG for single-carrier case and multiple-carrier case
	FFS
	Yes
	
	Dynamic waveform switching is not supported 
	FFS
	N/A
	N/A
	N/A
	
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH

FFS details
	
	
	
	
	
	
	
	
	
	





For UE capability for RPACH coverage enhancement, it has been agreed in RAN1 that separate UE capability for different repetition number is not needed and the issue 1 can be closed. However, it is FFS on whether to separate the UE capability for CBRA and CFRA. Regarding CFRA with MSG1 repetition is agreed by RAN2, this issue can be dicussed in RAN2. Companies are invited to share your view on below question.
Question 7:	Do companies think if separate UE capability for CBRA and CFRA with MSG1 repetition is introduced?
	Company
	Yes or No
	Comments

	Samsung
	No
	

	Huawei, HiSilicon
	No
	

	vivo
	No
	One capability for CBRA with repetition and SSB-based CFRA with repetition is sufficient. Whether separate capability for CSI-based CFRA with repetition can be FFS.

	Qualcomm
	Yes
	CFRA msg1 repetition mechanism would have a different implementation and use case so we don’t think there is a good reason to group CBRA and CFRA msg-1 repetitions together. This is also future proof if CFRA for BFR and/or PDCCH order is supported it would be cleaner. Another reason is that CBRA is mostly for initial access which would not need a capability, whereas CFRA affects RRC CONNECTED state. 

	Ericsson
	No
	We think it is not needed to split it, and it would complicate NW handling. However, if UE vendors think it would be beneficial or in other way speed up deployment of some parts of the Msg1rep feature then we could accept.

	Xiaomi
	No
	

	LGE
	No
	We also think that common capability for CBRA and CFRA seems enough for Msg1 repetition.

	CATT
	No
	Since this is still an FFS in RAN1 feature list, we think RAN1 can resolve this later.

	ZTE
	No
	

	
	
	

	
	
	

	
	
	


For FFS points of UE capability on waveform and PHR, they are more related to RAN1. The moderator think that RAN2 can just wait for them. No need to discuss.
9 companies participated in the discussions, and 8 companies don't think a separate UE capability for CFRA with MSG1 repetition is needed, from CBRA with MSG1 repetition. 

Proposal 7 [8/9]: RAN2 assumes that a separate UE capability for CFRA with MSG1 repetition is not needed.
2.5 Other issue
In case if any company see some issue worthy to be discussed in this email discussion, please provide it by below. 
	Company
	Issue
	Comments

	Qualcomm
	Different RSRP threshold for UE power class
	We still think that 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.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Not sufficient responses are received except for the proponent. Given the situation and RAN1 has concluded the WI, the moderator suggests not to discuss it in the email discussion. 
4 Conclusions
In this email discussion, we have discussed the CP aspects of MSG1 repetition with the folloinw proposals. 
MSG1-based SI request configuration details
[Online] Proposal 1: RAN2 to discuss Option 1 and Option 2 and determine which Option is used to configure MSG1-based SI request with MSG1 repetition.
· Option 1(4/9): Separate SI-RequestConfig is configured for different repetition number (2,4,8), which is different from legacy SI-RequestConfig.
· Option 2(5/9): Separate SI-RequestResources is configured for different repetition number (2,4,8), under a common SI-RequestConfig which is different from legacy SI-RequestConfig.
NUL/SUL,RedCap and Positioning applicability details
[Agreeable]Proposal 2 [9/9]: From RAN2 CE perspective, MSG1-based SI request can be applicable to SUL, RedCap and Positioning. 
CFRA resource configuration details
[Agreeable]Proposal 3 [8/8]: CSI-RS resource for CFRA with MSG1 repetition is not supported in RAN2.
CHO support
[Online]Proposal 4 [6/9]: RAN2 to discuss and confirm that for CHO, if multiple repetition number configuration and UE selection is not considered, i.e. no further optimization is needed in R18.
Separate preamble configuration details
[For Info]Proposal 5: Shared RO with separate preambles configuration details are pending to RACH partitioning framework.
Other RACH para configuration details
[Agreeable]Proposal 6 [6/9]: From RAN2 CE perspective, groupBconfigured, rsrp-ThresholdSSB, deltaPreamble IE in FeatureCombinationPreambles are common for repetition number 2, 4 and 8.
Moderator comment: P6 is concluded based on clear majority view, but based on late comment from one company, it seems several companies has doubts on parameters, e.g. groupBconfigured. So companies can request a short discussion during online check of P6 on some particular parameters. 
UE capability details
[Agreeable]Proposal 7 [8/9]: RAN2 assumes that a separate UE capability for CFRA with MSG1 repetition is not needed.
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