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1 Introduction
In RAN 94 meeting, a new WI ‘Further NR mobility enhancement’ [1] was approved with the following RAN1-relevant objectives: 
1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized


In Rel-17, Inter-Cell Beam Management (ICBM) feature was specified, which enable UE reporting SSB-based measurement for non-serving cell. One of the design goals of Rel-18 LTM WI is to extend the ICBM function and specify a solution that allows a faster cell switching between a set of candidate cells by using L1/L2 based signaling based on the reported L1 measurements. 

In this contribution, we provide our views on the open issues to enable L1/L2-trigger mobility (LTM) in accordance with the latest progress made in RAN1 114 meeting. 

2. L1 Measurement Reporting 

In RAN1 111 meeting, RAN1 made the following agreements for candidate cell measurement report: 
	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. 



In the NR CSI framework, including Rel-17 ICBM, the association between an aperiodic CSI report and the CSI resource sets is configured by RRC signaling. Thus, if the CSI resource set becomes outdated due to UE mobility, network would have to resort to RRC signaling to change the CSI report setting, leading to that RRC signaling is needed to handle CSI report of candidate cell in LTM. The latency of RRC signal becomes a problem when the CSI resource sets need to be updated in response to UE movement. The rate of the CSI resource set update depends on the UE mobility trace and the type of antenna deployment at the gNB. One alternative way to avoid RRC signaling is to introduce a MAC-CE for CSI resource set and CSI report mapping. As depicted in FIG.1 below, the MAC-CE can be used to associate an A-CSI report to the CSI resource sets of Cell #1/Cell#2 and then to be updated to map with CSI-RS resource set on Cell#4/5/6 based on the new UE location for potential cell switch. 

Proposal 1: For an aperiodic CSI report of LTM, introduce a MAC-CE to update the association between a CSI report and the corresponding CSI resource set in different target cells. 
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Figure 1: Fast Update the associated candidate cell and CSI resource set for CSI report

3. DL Synchronization
3.1	Beam Application Time 
One open issue related to DL sync procedure is beam application time for Rel-18 LTM. In reply LS [3], RAN2 provides the following feedback for the beam application time:  
	RAN2 understands that there is no impact on RAN2 specifications with regard to beam application time, and RAN2 UNDERSTANDS further that a requirement, if any, would be specified by RAN4.
RAN2 kindly ask RAN1 and RAN4 to decide the value of the beam application time.



In Rel-17 unified TCI framework, two beam application times (BATs) are defined, one for TCI-state indicated by MAC-CE and the other is for TCI-state indicated by DCI format. For the first one, BAT is defined as 3ms after UE sends HARQ-ACK for the MAC-CE. On the other hand, BAT for the 2nd case is defined as ‘’ symbols after UE sends ACK for the DCI where . The reason that different values were defined is mainly to consider that MAC-CE is transmitted over PDSCH and involves cross-layer interaction to parse the MAC-CE and deliver the decoded TCI-state back to Physical layers. For Rel-18 LTM, the beam information is indicated through MAC-CE, it is feasible to reuse the BAT defined for Rel-17 MAC-CE based signaling i.e., 3ms after UE sends a HARQ-ACK information for the CSC command. 

In previous releases, the beam application time is always defined in RAN1 first and the corresonding requirement is defined later for different use cases in RAN4. We do not see any reason to handle it differently for LTM operation. Instead, the same handling should be followed to decouple with RAN4 work.   

Proposal 2: The beam application time for beam information indicated in CSC command is defined as 3ms after UE sends the HARQ-ACK information for the CSC MAC-CE. 


3.2	Common CORESET without following unified TCI 
Rel-17 unified TCI framework is limited to intra-cell only. More specifically, for CORESET 0 or CORESETs with Type 0A/1/2, whether to apply the indicated TCI state is configured per CORESET by a IE ‘followUnifiedTCISate-r17’. 
· If the IE is set as ‘enabled’, PDCCH in these CORESET is to follow the indicated TCI-state; 
· Otherwise, the SSB identified during a random access procedure is used for these CORESETs. 

For LTM operation and after cell switch completion, most of channels supposed to follow the TCI-state indicated by the cell-switch command MAC-CE either by default or with ‘enabled’ setting for ‘followUnifiedTCISate-r17’. On the other hand, the CORESET 0 or CORESETs with Type 0A/1/2 maybe configured not to follow the unified TCI-state in Rel-17. It remains FFS regarding how to determine the TCI-state for these channels before receiving the TCI-state activation MAC-CE.   

In RAN1 #113 meeting, the following was discussed without concensus: 
	Companies are encouraged to continue their assessment on the following proposal
· For beam indication of target cell based on Rel-17 unified TCI framework applied to CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where no TCI state activation is provided, followUnifiedTCI-state is not enabled or not provided
· Alt.1: Follow the indicated TCI state until a new TCI state is configured or activated by the target cell
· Alt.4: No new behaviour is introduced on top of Rel-17 unified TCI



For LTM, RACH-less operation maybe applied after receiving cell-switch command (CSC) MAC-CE, e.g., when the early UL sync is conducted before cell-switch command and the TA is explicitly indicated in the CSC command. Therefore, there is no SSB identified during RACH procedure and therefore Rel-17 fallback unified TCI  (i.e., Alt.4) does not work in our opinion.     
Instead, Alt.1 seems feasible since one DL/unified TCI-State is always indicated/present in CSC MAC-CE based on the agreements. The following two cases needs to be further considered: 
· If SSB signal is used as QCL source RS for the LTM TCI-state, it is nature to use the SSB associated with indicated TCI-state in cell switch command MAC-CE for PDCCH monitoring until receiving a TCI-state activation command for these CORESET. 
· If a TRS is assocated with the indicated TCI-state in MAC-CE, the SSB that serves as QCL source of TRS is used for PDCCH monitoring for these CORESET.        


Proposal 3: After execution of LTM cell switch command, for CORESET 0 or other CORESETs assocaited with Type 0A/1/2-PDCCH CSS search when ‘followUnifiedTCISate’ is absent, the UE follows the SSB associated with the indicated TCI-state in the cell switch command until a new TCI-State is activated for the CORESETs (i.e., Alt.1). 


3.3	Others  
 
One more open issue is, after cell-switch completition, how to manage the two TCI-states lists, one is configured for early DL synchronization operation before receiving cell-switch command command and the other is ‘normal’ TCI-state list configured in the candidate cell configuration. Our preference is to keep both of these two TCI-states lists. This is benefitial from signaling overhead perspective to avoid re-configuration in case of ‘continous’ cell switch use case, as depicted in FIG.2. For instance, when UE switchs to Cell #2/#3 and back to Cell #1, the reconfiguration of ‘TCI-state’ for Cell#1 is avoided. In any case, obviously NW needs to ensure the total number of TCI-states across all of candidate cells and serving cells does not exceed the UE capability by counting both two TCI-state list. 

After the cell switch completion, the same handling should be used for the two CSI-SSB sets, one is configured in the ‘LTM-Config’ and the other is configured in the ‘candidate cell configuration’. 
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Figure 2: The conceptual ‘continueous’ cell switch use case for LTM


Proposal 4: After completing the cell switch to a candidate cell, the UE stores the TCI-states list provided by ‘LTM-Candidate’ for the candidate cell. 

Proposal 5: After completing the cell switch to a candidate cell, the UE stores the CSI SSB resource set provided by the IE outside the candidate cell configuration.  


For LTM operation, more than one TCI-states can be activated before receiving cell-switch command. Then, one of them is later indicated in cell-switch command and used for DL/UL communication with candidate cell after cell switch completion. One more open issue is, after cell switch completion, how to handle the other activated TCI-states except the one indicated in the cell switch command MAC-CE. Two options exist, one is to maintian the activated TCI-states and the other is to deactivate them once cell switch completion. 

Once cell-switch operation is completed, the candidate cell becomes a serving cell and the legacy rule defined for serving cell should be followed. In Rel-17, FG 23-1-1b ‘unifiedJointTCI-multiMAC-CE-r17’ is used to indicate the the support of unified TCI state operation with joint DL/UL TCI update per CC in a band. Therefore, the max number of activated TCI states to maintain should be determined based on these two capabilities: 

Where  represents the maximum number of activated TCI-states reported by Rel-18 LTM capabilty i.e., 45-3a and ‘’ represents the maximum number of activated TCI-states reported by Rel-17 capabilty FG 23-1-1b ‘unifiedJointTCI-multiMAC-CE-r17’. Alternatively, a new UE capabilities can be introduced to explicitly report the value of ‘’ that UE can maintain after cell-switch completion. Considering the value range of FG 23-1-1b ‘unifiedJointTCI-multiMAC-CE-r17’, the candidate value should include ‘1’ for this new UE capability. 

Proposal 6: Introduce a new UE capability to indicate the maximum number of activated TCI-state that UE can maintain after cell switch completition for a candidate cell. 
Proposal 7: The candidate values of this new UE capability should at least include ‘1’. 
Proposal 8: If the number of activated TCI-States is larger than the value reported in UE capability (e.g., ‘’), the ‘’ TCI-states with lowest ID are maintained by UE in addition to the TCI-state indicated in the cell-switch command.  


4. RRC Parameters
4.1 RRC parameters for Measurement RS Configuration
 The following was agreed to report the L1 measurement results for candidate cells [2]:  
	Agreement
SSBRI among configured candidate cells is included for each L1-RSRP report 
· The bit size of SSBRI is where  is the number of configured SSBs in the corresponding resource set for the report
· The following format is used for reporting
	[bookmark: MCCQCTEMPBM_00000414]CSI report number
	CSI fields

	CSI report #n
	SSBRI #1 as in Table 6.3.1.1.2-6, if reported

	
	SSBRI #2 as in Table 6.3.1.1.2-6, if reported

	
	:

	
	SSBRI #L*M as in Table 6.3.1.1.2-6, if reported

	
	RSRP #1 as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP #2 as in Table 6.3.1.1.2-6, if reported

	
	:

	
	Differential RSRP #L*M as in Table 6.3.1.1.2-6, if reported






It should be noted that the ‘SSB RI’ is reported in the CSI-report without candidate cell ID information, which works based on the assumption that SSB resources assocaited with the CSI report is in a same CSI resource set and identified by a exclusive SSB RI value.   

RAN1 agreed to support inclusion of current SpCell in the measurment report, which is motivated to provide baseline to compare with the candidate cell reports for cell switch triggering. When the inclusion of current SpCell is configured, how to include the measurement results assocaited with SpCell into the CSI report container needs to be clarified.  

In Rel-17 ICBM, the SSB resources for both the serving cell and non-serving cell (i.e., additional PCIs) are included in a single CSI-SSB-Resource Set, as quoted bleow. More specifically, the value ‘0’ of ‘ServingAdditionalPCIIndex’ IE is reserved for serving cell. The index for non-serving cell starts from 1. With this fixed rule, a single CSI report can include {SSBRI, L1-RSRP} pairs for not only non-serving cell but also serving cell.  
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Rel-17 ICBM rule should be reused for LTM CSI resource configuration such that the measurment results of SpCell can be accomodated in a single CSI report together with results of candidate cells. 

In RAN1 114 meeting, the following was agreed for CSI resource set configuration: 

Table 1
	RAN2 parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value Range

	LTM-Candidate-r18
	ltm-CandidateId-r18
	new
	This field indicates an LTM candidate cell configuration.
	INTEGER (1.. maxNrofCellsLTM-r18)

	LTM-CSI-SSB-ResourceSet
	LTM-CandidateId-list
	new
	Indicates the physical cell IDs (PCIs) of the SSBs in the LTM-CSI-SSB-Resourcelist. The list has the same number of entries as LTM-csi-SSB-ResourceList.
	SEQUENCE (SIZE (1..maxNrofLtmCSI-SSB-ResourcesPerSet)) OF LTM-CandidateId-r18


 
As the value in the endorsed ‘LTM-CandidateId-list’ is limited to ‘LTM-CandidateId-r18’ for a candidate cell, the serving cell can not be added into the CSI resource set. It can be easily addressed by revising the IE and making same clarification in the ‘Note’ column as Rel-17 ICBM.  

 

Hence, we propose: 

Proposal 9: RAN1 to modify the RRC parameter ‘LTM-CSI-SSB-ResourceSet’ to allow configuring the SSBs of SpCell in the same CSI resource set together with candidate cells:
	RAN2 parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value Range
	Note

	LTM-CSI-SSB-ResourceSet
	LTM-servingCandidateId-list
	new
	Indicates the physical cell IDs (PCIs) of the SSBs in the LTM-CSI-SSB-Resourcelist. The list has the same number of entries as LTM-csi-SSB-ResourceList.
	SEQUENCE (SIZE (1..maxNrofLtmCSI-SSB-ResourcesPerSet)) OF LTM-servingCandidateId-r18
	For each entry in the ‘LTM-servingCandidateId-list’: 
·  If the value is zero, the ID is assocaited with the SpCell. 
· Othwise, the value is LTM-candidateId-r18.





4.2 RRC parameters for TCI-State Configuration
In RAN1 114 meeting, the following was agreed for LTM TCI-state configuration [2]:  
Table 2
	RAN2 parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value Range

	ltm-dl-OrJointTCI-StateToAddModList
	LTM-Candidate-Tci-States -r18
	new
	Associates one or two DL reference signals with a corresponding quasi-colocation (QCL) type
	SEQUENCE { 
 LTM-tci-StateId, 
 qcl-Type1, 
 qcl-Type2,
}


The detailed ASN.1 structure of ‘qcl-Type1’ and ‘qcl-Type2’ remain open. 
On the QCL source RS for a TCI-state, the following was agreed in RAN1 114 meeting [2]: 
	Agreement
In R18 LTM, on the QCL source of the TCI state before/during the cell switch command, 
· SSB or TRS can be configured in a TCI state for the candidate cell(s) before/during cell switch command
· Whether the TRS can be used for the candidate cell(s) before/during cell switch command is up to UE capability



To implement this agreement, a couple of new parameters need to be added:
· IEs to configure the TRS resource set for each candidate cell outside of candidate cell configuration. 
· IEs to indicate the BWP configuration to determine the TRS resource frequency domain location. 

We therefore proposed the following: 

Proposal 10: To add the following RRC parameters to configure TRS resources to enable TRS-based TCI-state configuration: 
	RAN2 parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value Range

	LTM-Config-r18
	LTM-Candidate-r18
	New 
	This field contains necessary information for the UE for procedures about an LTM candidate cell to be executed before an LTM cell switch
	SEQUENCE {
LTM-CandidateId-r18,             
LTM-SSB-Config-r18,

LTM-dl-OrJointTCI-StateToAddModList, 
LTM-dl-OrJointTCI-StateToReleaseList-r18, 
LTM-ul-TCI-ToAddModList, 
LTM-ul-TCI-ToReleaseList-r17,

LTM-nzp-CSI-RS-ResourceToAddModList, 
LTM-nzp-CSI-RS-ResourceToReleaseList,

LTM-nzp-CSI-RS-ResourceSetToAddModList, 
LTM-nzp-CSI-RS-ResourceSetToReleaseList, 


LTM-EarlyUlSyncConfig-r18

candidatePci-r18,
}

	LTM-Candidate-r18
	LTM-nzp-CSI-RS-ResourceToAddModList
	New 
	defines a list of LTM-nzp-CSI-RS-Resources
	SEQUENCE (SIZE (1..maxNrofLtmNZP-CSI-RS-Resources)) OF LTM-NZP-CSI-RS-Resource

	LTM-Candidate-r18
	LTM-nzp-CSI-RS-ResourceToReleaseList
	New 
	List of LTM-nzp-CSI-RS-Resource to be released
	SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF LTM-NZP-CSI-RS-ResourceId

	LTM-nzp-CSI-RS-ResourceToAddModList
	LTM-NZP-CSI-RS-Resource
	New
	Configure Non-Zero-Power (NZP) CSI-RS transmitted in the cell
	SEQUENCE {
LTM-nzp-CSI-ResourceId, 
resourceMapping, 
powerControlOffset, 
powerControlOffsetSS,
scramblingID,
periodicityAndOffset,
qcl-InfoPeriodicCSI-RS,
}

	LTM-NZP-CSI-RS-Resource
	LTM-nzp-CSI-ResourceId
	New 
	Identify one LTM-NZP-CSI-RS-Resource
	INTEGER (0..maxNrofLtmNZP-CSI-RS-Resources-1)

	
	resourceMapping
	Existing 
	OFDM symbol location(s) in a slot and subcarrier occupancy in a PRB of the CSI-RS resource.
	CSI-RS-ResourceMapping

	
	powerControlOffset
	Exisiting 
	Power offset of PDSCH RE to NZP CSI-RS RE

	INTEGER (-8..15),

	
	powerControlOffsetSS
	Exisiting
	Power offset of NZP CSI-RS RE to SSS RE
	ENUMERATED{db-3, db0, db3, db6}

	
	scramblingID
	Exisiting
	
	ScramblingId

	
	periodicityAndOffset
	Exisiting
	Periodicity and slot offset of CSI-RS Resource.
	CSI-ResourcePeriodicityAndOffset

	
	qcl-InfoPeriodicCSI-RS
	Exisiting
	For a target periodic CSI-RS, contains a reference to one TCI-State in TCI-States for providing the QCL source and QCL type
	TCI-StateId

	LTM-Candidate-r18
	LTM-nzp-CSI-RS-ResourceSetToAddModList
	New 
	defines a list of LTM-nzp-CSI-RS-ResourceSets 
	SEQUENCE (SIZE (1..maxNrofLtmNZP-CSI-RS-ResourceSets)) OF LTM-NZP-CSI-RS-ResourceSet

	
	LTM-nzp-CSI-RS-ResourceSetToReleaseList
	New 
	List of LTM-nzp-CSI-RS-ResourceSet to be released
	SEQUENCE (SIZE (1..maxNrofLtmNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSetId

	LTM-nzp-CSI-RS-ResourceSetToAddModList
	LTM-NZP-CSI-RS-ResourceSet
	New 
	Provide a set of LTM-Non-Zero-Power (NZP) CSI-RS resources for LTM operation
	SEQUENCE {
LTM-nzp-CSI-ResourceSetId, 
LTM-nzp-CSI-RS-Resources, 
aperiodicTriggeringOffset, 
trs-Info
} 

	LTM-NZP-CSI-RS-ResourceSet
	LTM-nzp-CSI-ResourceSetId
	New 
	used to identify one LTM-NZP-CSI-RS-ResourceSet.
	INTEGER (0..maxNrofLtmNZP-CSI-RS-ResourceSets-1)

	
	LTM-nzp-CSI-RS-Resources
	New 
	
	SEQUENCE (SIZE (1..maxNrofLtmNZP-CSI-RS-ResourcesPerSet)) OF LTM-nzp-CSI-ResourceId 

	
	aperiodicTriggeringOffset
	Existing
	Offset X between the slot containing the DCI that triggers a set of aperiodic NZP CSI-RS resources and the slot in which the CSI-RS resource set is transmitted.
	INTEGER(0..6)

	
	TRS
	Existing 
	Indicates that the antenna port for all NZP-CSI-RS resources in the CSI-RS resource set is same
	ENUMERATED {true}



In NR, the CSI-RS resource in frequency domain is configured by the IE ‘freqBand’ relative to the common RB #0. While, CRB#0 is indicated by the ‘offsetToPointA’ parameter in SIB1. To avoid the SIB1 reading in handover case as in legacy, the ‘offsetToPointA’ needs to be provided for each candidate cell in pre-configuration. 

We therefore propose:  

Proposal 11: Add the following RRC paramters to enable SSB/TRS-based LTM TCI-State configuration: 
	RAN2 parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value Range
	Note

	LTM-Candidate-Tci-States -r18
	qcl-Type1, 
qcl-Type2,
	new
	QCL information for the TCI state
	LTM-QCL-info-r18
	

	qcl-Type1, 
qcl-Type2,
	LTM-QCL-info-r18
	new 
	QCL type 

	SEQUENCE { 
 ltm-CandidateId-r18, 
 BWP
 offsetToPointA, 

 ReferenceSignal,
}
	The ‘BWP’ IE mandatory present if ‘csi-rs’ is included in the refereSignal configuration, absent otherwise

	LTM-QCL-info-r18
	ReferenceSignal
	existing
	Reference signal with which quasi-collocation information is provided
	CHOICE{ 
 NZP-CSI-RS-ResourceId, 
 ssb
}
	

	ReferenceSignal
	NZP-CSI-RS-ResourceId
	new
	Provide one NZP-CSI-RS-Resource. 

	INTEGER (0..maxNrofLtmNZP-CSI-RS-Resources-1)
	

	ReferenceSignal
	ssb
	existing
	This field is used to indicate the SS/PBCH index of the SS/PBCH block corresponding to
	SSB-index
	

	LTM-QCL-info-r18
	BWP
	existing 
	
	SEQUENCE { 
locationAndBandwidth, 
subcarrierSpacing
cyclicPrefix
}
	

	
	offsetToPointA
	existing
	Represents the offset to Point A
	INTEGER (0..2199)
	




5. Conclusion 
In this contribution, we have presented our views on L1 enhancements for inter-cell mobility, including both L1 measurement and cell switching signal design aspects. Based on the discussions in the previous sections, we observe and propose the following: 

Proposal 1: For an aperiodic CSI report of LTM, introduce a MAC-CE to update the association between a CSI report and the corresponding CSI resource set in different target cells. 

Proposal 2: The beam application time for beam information indicated in CSC command is defined as 3ms after UE sends the HARQ-ACK information for the CSC MAC-CE. 

Proposal 3: After execution of LTM cell switch command, for CORESET 0 or other CORESETs assocaited with Type 0A/1/2-PDCCH CSS search when ‘followUnifiedTCISate’ is absent, the UE follows the SSB associated with the indicated TCI-state in the cell switch command until a new TCI-State is activated for the CORESETs (i.e., Alt.1). 

Proposal 4: After completing the cell switch to a candidate cell, the UE stores the TCI-states list provided by ‘LTM-Candidate’ for the candidate cell. 

Proposal 5: After completing the cell switch to a candidate cell, the UE stores the CSI SSB resource set provided by the IE outside the candidate cell configuration.  
 
Proposal 6: Introduce a new UE capability to indicate the maximum number of activated TCI-state that UE can maintain after cell switch completition for a candidate cell. 
Proposal 7: The candidate values of this new UE capability should at least include ‘1’. 
Proposal 8: If the number of activated TCI-States is larger than the value reported in UE capability (e.g., ‘’), the ‘’ TCI-states with lowest ID are maintained by UE in addition to the TCI-state indicated in the cell-switch command.  

Proposal 9: RAN1 to modify the RRC parameter ‘LTM-CSI-SSB-ResourceSet’ to allow configuring the SSBs of SpCell in the same CSI resource set together with candidate cells:
	RAN2 parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value Range
	Note

	LTM-CSI-SSB-ResourceSet
	LTM-servingCandidateId-list
	new
	Indicates the physical cell IDs (PCIs) of the SSBs in the LTM-CSI-SSB-Resourcelist. The list has the same number of entries as LTM-csi-SSB-ResourceList.
	SEQUENCE (SIZE (1..maxNrofLtmCSI-SSB-ResourcesPerSet)) OF LTM-servingCandidateId-r18
	For each entry in the ‘LTM-servingCandidateId-list’: 
·  If the value is zero, the ID is assocaited with the SpCell. 
· Othwise, the value is LTM-candidateId-r18.




Proposal 10: To add the following RRC parameters to configure TRS resources to enable TRS-based TCI-state configuration: 
	RAN2 parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value Range

	LTM-Config-r18
	LTM-Candidate-r18
	New 
	This field contains necessary information for the UE for procedures about an LTM candidate cell to be executed before an LTM cell switch
	SEQUENCE {
LTM-CandidateId-r18,             
LTM-SSB-Config-r18,

LTM-dl-OrJointTCI-StateToAddModList, 
LTM-dl-OrJointTCI-StateToReleaseList-r18, 
LTM-ul-TCI-ToAddModList, 
LTM-ul-TCI-ToReleaseList-r17,

LTM-nzp-CSI-RS-ResourceToAddModList, 
LTM-nzp-CSI-RS-ResourceToReleaseList,

LTM-nzp-CSI-RS-ResourceSetToAddModList, 
LTM-nzp-CSI-RS-ResourceSetToReleaseList, 


LTM-EarlyUlSyncConfig-r18

candidatePci-r18,
}

	LTM-Candidate-r18
	LTM-nzp-CSI-RS-ResourceToAddModList
	New 
	defines a list of LTM-nzp-CSI-RS-Resources
	SEQUENCE (SIZE (1..maxNrofLtmNZP-CSI-RS-Resources)) OF LTM-NZP-CSI-RS-Resource

	LTM-Candidate-r18
	LTM-nzp-CSI-RS-ResourceToReleaseList
	New 
	List of LTM-nzp-CSI-RS-Resource to be released
	SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF LTM-NZP-CSI-RS-ResourceId

	LTM-nzp-CSI-RS-ResourceToAddModList
	LTM-NZP-CSI-RS-Resource
	New
	Configure Non-Zero-Power (NZP) CSI-RS transmitted in the cell
	SEQUENCE {
LTM-nzp-CSI-ResourceId, 
resourceMapping, 
powerControlOffset, 
powerControlOffsetSS,
scramblingID,
periodicityAndOffset,
qcl-InfoPeriodicCSI-RS,
}

	LTM-NZP-CSI-RS-Resource
	LTM-nzp-CSI-ResourceId
	New 
	Identify one LTM-NZP-CSI-RS-Resource
	INTEGER (0..maxNrofLtmNZP-CSI-RS-Resources-1)

	
	resourceMapping
	Existing 
	OFDM symbol location(s) in a slot and subcarrier occupancy in a PRB of the CSI-RS resource.
	CSI-RS-ResourceMapping

	
	powerControlOffset
	Exisiting 
	Power offset of PDSCH RE to NZP CSI-RS RE

	INTEGER (-8..15),

	
	powerControlOffsetSS
	Exisiting
	Power offset of NZP CSI-RS RE to SSS RE
	ENUMERATED{db-3, db0, db3, db6}

	
	scramblingID
	Exisiting
	
	ScramblingId

	
	periodicityAndOffset
	Exisiting
	Periodicity and slot offset of CSI-RS Resource.
	CSI-ResourcePeriodicityAndOffset

	
	qcl-InfoPeriodicCSI-RS
	Exisiting
	For a target periodic CSI-RS, contains a reference to one TCI-State in TCI-States for providing the QCL source and QCL type
	TCI-StateId

	LTM-Candidate-r18
	LTM-nzp-CSI-RS-ResourceSetToAddModList
	New 
	defines a list of LTM-nzp-CSI-RS-ResourceSets 
	SEQUENCE (SIZE (1..maxNrofLtmNZP-CSI-RS-ResourceSets)) OF LTM-NZP-CSI-RS-ResourceSet

	
	LTM-nzp-CSI-RS-ResourceSetToReleaseList
	New 
	List of LTM-nzp-CSI-RS-ResourceSet to be released
	SEQUENCE (SIZE (1..maxNrofLtmNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSetId

	LTM-nzp-CSI-RS-ResourceSetToAddModList
	LTM-NZP-CSI-RS-ResourceSet
	New 
	Provide a set of LTM-Non-Zero-Power (NZP) CSI-RS resources for LTM operation
	SEQUENCE {
LTM-nzp-CSI-ResourceSetId, 
LTM-nzp-CSI-RS-Resources, 
aperiodicTriggeringOffset, 
trs-Info
} 

	LTM-NZP-CSI-RS-ResourceSet
	LTM-nzp-CSI-ResourceSetId
	New 
	used to identify one LTM-NZP-CSI-RS-ResourceSet.
	INTEGER (0..maxNrofLtmNZP-CSI-RS-ResourceSets-1)

	
	LTM-nzp-CSI-RS-Resources
	New 
	
	SEQUENCE (SIZE (1..maxNrofLtmNZP-CSI-RS-ResourcesPerSet)) OF LTM-nzp-CSI-ResourceId 

	
	aperiodicTriggeringOffset
	Existing
	Offset X between the slot containing the DCI that triggers a set of aperiodic NZP CSI-RS resources and the slot in which the CSI-RS resource set is transmitted.
	INTEGER(0..6)

	
	TRS
	Existing 
	Indicates that the antenna port for all NZP-CSI-RS resources in the CSI-RS resource set is same
	ENUMERATED {true}



 
Proposal 11: Add the following RRC paramters to enable SSB/TRS-based LTM TCI-State configuration: 
	RAN2 parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value Range
	Note

	LTM-Candidate-Tci-States -r18
	qcl-Type1, 
qcl-Type2,
	new
	QCL information for the TCI state
	LTM-QCL-info-r18
	

	qcl-Type1, 
qcl-Type2,
	LTM-QCL-info-r18
	new 
	QCL type 

	SEQUENCE { 
 ltm-CandidateId-r18, 
 BWP
 offsetToPointA, 

 ReferenceSignal,
}
	The ‘BWP’ IE mandatory present if ‘csi-rs’ is included in the refereSignal configuration, absent otherwise

	LTM-QCL-info-r18
	ReferenceSignal
	existing
	Reference signal with which quasi-collocation information is provided
	CHOICE{ 
 NZP-CSI-RS-ResourceId, 
 ssb
}
	

	ReferenceSignal
	NZP-CSI-RS-ResourceId
	new
	Provide one NZP-CSI-RS-Resource. 

	INTEGER (0..maxNrofLtmNZP-CSI-RS-Resources-1)
	

	ReferenceSignal
	ssb
	existing
	This field is used to indicate the SS/PBCH index of the SS/PBCH block corresponding to
	SSB-index
	

	LTM-QCL-info-r18
	BWP
	existing 
	
	SEQUENCE { 
locationAndBandwidth, 
subcarrierSpacing
cyclicPrefix
}
	

	
	offsetToPointA
	existing
	Represents the offset to Point A
	INTEGER (0..2199)
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- CSI-SSB-ResourceSet

The IE CSI-SSB-ResourceSet is used to configure one SS/PBCH block resource set which refers to SS/PBCH as indicated in ServingCellConfigCommon and ServingCellConfig.

CSI-SSB-ResourceSet information element

—— ASN1START
—- TAG-CSI-SSB-RESOURCESET-START

CSI-SSB-ResourceSet ::= SEQUENCE {
csi-SSB-ResourceSetId CSI-SSB-ResourceSetId,
csi-SSB-Resourcelist SEQUENCE (SIZE(l..maxNrofCSI-SSB-ResourcePerSet)) OF SSB-Index,
cee
[r
servingAdditionalPCIList-rl7 SEQUENCE (SIZE(l..maxNrofCSI-SSB-ResourcePerSet)) OF _ OPTIONAL -- Need R

11
}

ServingAdditionalPCIIndex-rl7 INTEGER (0. .maxNrofAdditionalPCI-rl7)

—- TAG-CSI-SSB-RESOURCESET-STOP
—-- ASN1STOP
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CSI-SSB-ResourceSet field descriptions

servingAdditionalPCIList
Indicates the physical cell IDs (PCI) of the SSBs in the csi-SSB-ResourceList. If present, the list has the same number of entries as csi-SSB-ResourceList. The first entry of the
list indicates the value of the PCI for the first entry of csi-SSB-ResourceList, the second entry of this list indicates the value of the PCI for the second entry of csi-SSB-

ResourceList, and so on. For each entry, the following applies:
- otherwise, the ‘of an SSB-MTC-AdditionalPCl-r17 configured using the additionalPCI-ToAddModList-r17 in ServingCellConfig, and the PCl is

the additionalPCl-r17 in this SSB-MTC-AdditionalPCl-r17.
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