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After RAN1#113, a LS from RAN2 is received asked RAN1 to provide the RRC parameters of the L1 RS configuration and the supported association(s) of reporting instances and LTM candidate cells. In this paper, we discussed these issues. 

Discussion
RAN1 agreed following parameters of RS configuration L1-RSRP measurement.
	Agreement in RAN1#112
· For L1-RSRP measurement RS configuration
· For SSB based L1-RSRP measurement: 
· As a starting point, at least the following information needs to be provided to a UE, e.g.
· For intra- and inter- frequency: PCI or logical ID (e.g., as being defined in R17 ICBM), time domain (e.g. SMTC or periodicity and SSB position in burst) 
· For inter-frequency: frequency domain location (e.g. center frequency), SCS
· FFS: transmission power (for pathloss calculation)
· Note: other parameters included in the configuration can be further discussed
· Including above agreement into the LS
· The detailed design of RRC structure is up to RAN2, and send an LS to RAN2 to request to work on the RRC structure design on the measurement configuration. 
· Following RAN1 understanding will be provided in the LS
· RAN1 has discussed the following configuration options for L1 measurement configurations for SSB till RAN1#112: 
· Option 1) Configurations for L1 measurement RS is provided under ServingCellConfig for the serving cells
· is useful to reuses the mechanism for Rel-17 ICBM and necessary information to support inter-frequency measurement will be added there.
· Option 2) Configurations for L1 measurement RS is provided separately from ServingCellConfig for the serving cells and CellGroupConfig for the candidate cells
· is useful to avoid the duplicated configurations for L1 measurement RSs, [and avoid UE to process configurations for L1 measurement RS provided under CellGroupConfig for the candidate cells]
· Option 3) Configurations for L1 measurement RS is provided under CellGroupConfig for the candidate cells
· can achieve the similar benefit as Option 2) by directly referring to the candidate cell configurations. 
· Note RAN2 has a full flexibility to design the whole RRC structure design.
· RAN1 believes this is RAN2 expert region, and respectfully asks RAN2 to finalize the RRC structure design after RAN1 finalizes the discussion on RRC parameters. 
· It is noted that RAN1 foresees the necessity of similar discussions on TCI state pool for candidate cells and L1 measurement report configurations. 
Agreement in RAN1#112bis
· RRC parameter ss-PBCH-BlockPower for candidate cells is included in the LTM configuration.
· UE needs the parameter to (at least) perform RACH towards candidate cells
· Note: how to capture this parameter and RRC structure are up to RAN2

Agreement in RAN1#113
· For the configuration of SSB based L1-RSRP measurement, 
· periodicity of SSB, SSB position in burst are provided as time domain information for intra- and inter- frequency



In addition, RAN2 had following agreements on where the configuration should be located. 
	In RAN2#121bis
The location of RS configuration for SSB-based measurements of candidate cells is external to the ServingCellConfig(s) of current serving cells and external to the configuration of the LTM candidate cells. The RS configuration, per RAN1 agreement, can include PCI or logical ID, SMTC location, frequency location, and SCS.
In RAN2#122
The RS configuration is provided to the UE per LTM candidate cell.
The RS configuration and/or CSI resource configuration for measuring LTM candidate cells is included in the LTM-Config IE and is a separate configuration, e.g. outside of the LTM candidate configuration. 



Based on RAN2 running CR [2], the following structure of RRC parameters for LTM RS configuration can be considered. 
Table 1	RRC parameters of SSB configuration for LTM measurement 
	RAN2 parent IE
	Parameter name in the spec
	Description

	RRCReconfiguration-v18xy
	ltm-Config-r18
	This field includes a set of configurations related to LTM which include e.g., LTM candidate cell(s) configuration and a reference configuration for LTM candidate cell(s). 

	LTM-Config-r18
	ltm-CandidateToAddModList-r18
LTM-CandidateToAddModList-r18 ::= SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-Candidate-r18
	List of LTM candidate cell configurations to add and/or modify.


	LTM-Candidate-r18
	ltm-SSB-Config-r18
	This field indicates SSB configuration associated with the LTM candidate cell.

	LTM-SSB-Config-r18
	ssbFrequency
	Indicates the centre frequency of the SS/PBCH block associated to this LTM-Candidate

	
	ssbSubcarrierSpacing
	Subcarrier spacing of SSB.

	
	ssb-Periodicity-r18
	Periodicity of the SS/PBCH block 

	
	ssb-PositionsInBurst-r18
	indicates the time domain positions of the transmitted SS-blocks in a half frame with SS/PBCH blocks

	
	ss-PBCH-BlockPower-r18
	Average EPRE of the resources elements that carry secondary synchronization signals in dBm that the NW used for SSB transmission of the LTM-Candidate.

	
	candidatePci-r18
	PCI of the LTM-Candidate.



Proposal 1: RRC parameters of SSB configuration for LTM measurement in Table 1 can be considered. 
In RAN1#111, RAN1 had following agreement. 
	Agreement
· For gNB scheduled L1 measurement report for Rel-18 LTM, report as UCI is supported
· Semi-persistent report on PUSCH, and aperiodic report on PUSCH are supported
· FFS: periodic and semi-persistent PUCCH
· In a single report instance, report for serving cell and candidate cell(s) for intra-frequency and/or inter-frequency can be included. 



[bookmark: _Hlk142675191]In order to allow UE to include measurement results for serving cell and candidate cells in the same report, the measurement resources of multiple cells are configured in the same resource set in Rel-17 ICBM as copied below.
csi-SSB-ResourceSetToAddModList     SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSets)) OF CSI-SSB-ResourceSet   OPTIONAL, -- Need N

CSI-SSB-ResourceSet ::=             SEQUENCE {
    csi-SSB-ResourceSetId               CSI-SSB-ResourceSetId,
    csi-SSB-ResourceList                SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF SSB-Index,
    ...,
    [[
    servingAdditionalPCIList-r17        SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF ServingAdditionalPCIIndex-r17  OPTIONAL  -- Need R
    ]]
}

ServingAdditionalPCIIndex-r17  ::=  INTEGER(0..maxNrofAdditionalPCI-r17)

Then a resource set is associated with a CSI-ReportConfig through the following chain:
CSI-ReportConfig -> resourcesForChannelMeasurement (CSI-ResourceConfigId) -> csi-RS-ResourceSetList -> csi-SSB-ResourceSetList -> CSI-SSB-ResourceSet(CSI-SSB-ResourceSetId).  
The level of csi-SSB-ResourceSetList is redundant even in legacy releases considering the constant value of maxNrofCSI-SSB-ResourceSetsPerConfig is equal to 1. The level of csi-RS-ResourceSetList is useful when both CSI-RS and SSB are associated with the same CSI-ReportConfig. 
In Rel-18 LTM, similar association chain between SSB resource and report as in legacy release can be inherited (such as CSI-SSB-ResourceSet) and simplified (such as csi-RS-ResourceSetList) according to LTM requirement. Introduction of the concept of resource set can also reduce the specification changes. For example, in current specification TS 38.214 section 5.2.1, the reporting SBBRI was defined as the index of CSI-SSB-ResourceSet. Considering the resource set can include SSB resource from multiple candidate cells, it should be configured outside of LTM-Candidate-r18. An example is provided in following table 2. 
Table 2 RRC parameters of CSI-ResourceConfig and CSI-SSB-ResourceSet configuration for LTM measurement and reporting
	RAN2 parent IE
	Parameter name in the spec
	Description

	LTM-Config-r18
	ltm-csi-ResourceConfigToAddModList      SEQUENCE (SIZE (1..maxNrofLTM-CSI-ResourceConfigurations)) OF LTM-CSI-ResourceConfig
	Configured LTM CSI resource settings

	
	ltm-csi-SSB-ResourceSetToAddModList     SEQUENCE (SIZE (1..maxNrofLTM-CSI-SSB-ResourceSets)) OF LTM-CSI-SSB-ResourceSet
	Pool of LTM-CSI-SSB-ResourceSet which can be referred to from LTM-CSI-ResourceConfig.

	LTM-CSI-SSB-ResourceSet
	ltm-csi-SSB-ResourceSetId
	ID of SSB resource set

	
	ltm-csi-SSB-ResourceList
	A list of SSB indices in the SSB resource set

	
	ltm-CandidateId-list
	Indicates the physical cell IDs (PCI) of the SSBs in the ltm-csi-SSB-ResourceList.

	[bookmark: _Hlk142675749]LTM-CSI-ResourceConfig
	ltm-csi-ResourceConfigId
	Used in CSI-ReportConfig to refer to an instance of LTM-CSI-ResourceConfig

	
	csi-SSB-ResourceSetList
	Indicates the LTM-SSB-ResourceSetId  associated with the LTM-CSI-ResourceConfig



Proposal 2: RRC parameters of CSI-ResourceConfig and CSI-SSB-ResourceSet configuration for LTM measurement and reporting can be considered. 
In RAN2#122，RAN2 agreed that the report configuration using is in the ServingCellConfig. 
	CSI reports for LTM candidates (neighbour cell reports for the purpose of LTM cell switch) are configured by the serving cell in an IE that is like CSI-ReportConfig for LTM within the ServingCellConfig since this is the cell in which the report is to be transmitted.



There are two options of RRC parameters design for CSI measurement report configuration during the offline discussion. Option 1 is to use the existing CSI-ReportConfig and add LTM related IEs. The new IEs may include nrofReportedCell, nrofReportedRSPerCell and SpCellInclusion. As the ltm-csi-ResourceConfigToAddModList is defined independent of csi-ResourceConfigToAddModList, the existing parameter of resourcesForChannelMeasurement indicating the CSI-ResourceConfigId in serving cell cannot be reused. New parameters of ltm-resourcesForChannelMeasurement indicating LTM-CSI-ResourceConfigId should be added. Option 2 is to define a new self-contained IE LTM-CSI-ReportConfig which includes both newly-added LTM-specific IEs and existing IEs in Rel-17 CSI-ReportConfig. Compare with option 1, option 2 has a lot of redundant configurations, such as reportConfigType and its sub-IEs. Additionally, considering the LTM report are indexed together with CSI report in serving cell, existing priority on the CSI multiplexing can be reused. Thus, we preferred the option 1 as it can reuse the existing design as much as possible. 
Proposal 3: For the CSI measurement report configuration, support the add LTM related parameters in the existing IE of CSI-ReprotConfig. The new parameters include nrofReportedCell, nrofReportedRSPerCell, SpCellInclusion and ltm-resourcesForChannelMeasurement


Conclusions
According to the above discussions, we have the following proposals:
Proposal 1: RRC parameters of SSB configuration for LTM measurement in Table 1 can be considered. 
Proposal 2: RRC parameters of CSI-ResourceConfig and CSI-SSB-ResourceSet configuration for LTM measurement and reporting can be considered. 
Proposal 3: For the CSI measurement report configuration, support the add LTM related parameters in the existing IE of CSI-ReprotConfig. The new parameters include nrofReportedCell, nrofReportedRSPerCell, SpCellInclusion and ltm-resourcesForChannelMeasurement
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