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In previous meetings, we discussed RRC aspects for L1/L2-triggered mobility (LTM) and made the following agreements and assumptions.
	RAN2#119bis
General
A L1/L2 inter-cell mobility candidate (target) configuration is received within an RRC message before the L1/L2 dynamic switch is triggered.
RRC model of candidates
RAN2 continues the discussion on the RRC models by focusing on Model 1 and Model 2 and stage-3 details.
a. Model 1: One RRCReconfiguration message (or FFS RRCReconfiguration IEs) for each candidate target configuration
b. Model 2: One CellGroupConfig IE (FFS additional IEs) for each candidate target configuration
RAN2 assumes that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported. 
RAN2 assumes that candidate cell configuration can only be modified / released by Network (FFS later whether some optimization should be applied e.g. for release). 
For L1L2 mobility will support that candidate configurations are delta configurations on top of a reference configuration. FFS if the reference configuration is a separate reference configuration or e.g. the current configuration. 
For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.
RAN2#120:
Reference configuration
A UE stores the reference configuration as a separate configuration
The reference configuration is managed separately
Candidate configuration
RAN2 to confirm that the CellGroupConfig IE is (mandatory) needed within an LTM candidate cell configuration.
The RadioBearerConfig IE can be optionally supported in an LTM candidate configuration
The MeasConfig IE can be optionally supported in an LTM candidate configuration.
The OtherConfig IE is not required to be part of the LTM candidate cell configuration.
The LTM candidate cell configuration should be designed as a To AddMod/ToRelease structure.
The LTM candidate cell configuration ASN.1 structure comprises at least a CellGroupConfig IE and a configuration ID.


In this contribution, we discuss more RRC details for LTM.
Discussion
UE reconfiguration for LTM cell switch
In previous meetings, RAN2 agreed that LTM candidates are provided as delta configurations on top of a reference configuration, and UE stores the reference configuration as separate configuration. Compared to conditional handover (CHO), where UE is also provided with candidate configurations, introduction of a separate reference configuration is the key to support subsequent LTM without RRC reconfiguration.
The figure below illustrates the difference between CHO and subsequent LTM (“X|Y” denotes the delta configuration for cell X on top of current configuration for cell Y, “X|R” denotes the delta configuration for cell X on top of the reference configuration, and “X’|X” denotes a reconfiguration of cell X)
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Figure 1. Applying Candidate Configurations Subsequently in CHO vs. LTM 
As shown in the figure, UE starts from cell A, and is configured with candidates B and C.
· In CHO, when one CHO candidate (B) is chosen, its configuration is applied (on top of A), and other candidates (C) are released because their configuration (C|A) is no longer applicable after reconfiguration (B). Therefore, ‘subsequent CHO’ (without RRC reconfiguration) is not supported.
· In LTM, in addition to the current RRC configurations (A, B, or C), the UE maintains a separate reference configuration (R), and the candidate configurations (B|R, C|R) and provided as delta configurations on top of the reference configuration. Upon cell switch, the target configuration based on R is applied, and this allows subsequent LTM.
· It is also possible that the network performs RRC reconfiguration after candidate configurations (A to A’) or even after cell switch (B to B’). With reference configuration maintained separately, the candidate configurations can still be applied upon LTM cell switch, as long as the reference configuration is not modified.
Observation 1: With reference configuration maintained separately, candidate configurations are applicable (on top of reference configuration) even if network performs RRC reconfiguration after candidates are configured.
Since the delta configuration for a selected candidate cell is applied on top of the reference configuration, upon LTM cell switch, the UE should first apply the reference configuration, and then apply the delta configuration for the selected candidate cell.
Proposal 1:	Upon LTM cell switch, the UE should first apply the reference configuration, and then apply the delta configuration for the selected candidate cell.
RRC modelling
1.1.1 Overview
As RAN2 agreed, the LTM candidates are provided as delta configuration on top of a reference configuration, which is stores by UE as a separate configuration, and is managed separately. Therefore, we need to discuss how the reference and delta configurations are modelled (in RRC), respectively.
From earlier RAN2 discussions, we see two options for RRC modeling:
· Model 1: One RRCReconfiguration message, e.g., in a container
· Model 2: New structure with only selected IEs (i.e., CellGroupConfig as mandatory, and optionally RadioBearerConfig and MeasConfig)
For each model, we should discuss how the configuration is applied upon cell switch. We will also discuss related RRC details for modification of configurations.
1.1.2 Reference configuration
Flexibility
Providing reference configuration as RRCReconfiguration (Model 1) allows more flexible configuration, since the reference configuration can be different from the RRC configuration in use not only for the three selected IEs (CellGroupConfig, RadioBearerConfig, and MeasConfig). In contrast, providing selected IEs as reference configuration (Model 2) limits the flexibility. But if most LTM cases only change the content of these IEs, we may not need fully flexible RRC configurations.
Application of reference config
Since the network may perform RRC reconfiguration after the reference configuration is provided, the reference configuration may not be applicable (to current RRC configuration) unless:
· It is a kind of ‘full configuration’, or
· The reference configuration is updated properly, so that it can be applied on top of the RRC configuration at the moment of LTM cell switch
The ‘full configuration’ method requires less signaling exchange, but the configuration size may be big. The network may provide ‘full-config’ for only selected IEs (CellGroupConfig, RadioBearerConfig, and MeasConfig) and assume that the configurations do not change frequently. When applying the reference configuration, the selected IEs in current configuration will be replaced with the stored IEs (a ‘full-config’), while the configurations outside selected IEs will be kept after LTM cell switch. In this way, Model 1 is equivalent to Model 2.
Proposal 2:	LTM reference configuration should include ‘full-config’ of at least selected IEs (CellGroupConfig as mandatory, and optionally RadioBearerConfig and MeasConfig). These IEs can be provided in one RRCReconfiguration message, or with a new structure.
If only selected IEs are included, when applying reference configuration (as the first step of LTM cell switch), the selected IEs in current configuration will be replaced with the stored IEs (a ‘full-config’), while the configurations outside selected IEs will be kept after LTM cell switch.
Proposal 3: 	When applying reference configuration upon LTM cell switch, the selected IEs in current configuration will be replaced with the stored IEs (a ‘full-config’), while the configurations outside selected IEs will be kept after LTM cell switch.
Modification of reference configuration
The “reference plus delta” configuration method implies a scenario where the reference configuration serves as a kind of “anchor”. When UE moves to a different area, the reference configuration may need to be modified. A reference configuration received from network (whichever model it is) can be used to (1) replace the stored reference configuration, or (2) delta-configure a stored reference configuration. We prefer the former because it is simpler and does not introduce complicated new procedures (e.g., to perform delta configuration for a stored configuration).
Proposal 4:	The reference configuration in LTM can be modified by RRC reconfiguration. When UE receives a new reference configuration, the stored one is replaced with the newly received one.
Moreover, to reduce the need of sending ‘full-config’ for reference configuration, we may introduce a procedure to assign current RRC configuration (at least the selected IEs) as the reference configuration.
[bookmark: _Hlk126240688]Proposal 5:	There may be a procedure to assign current RRC configuration as the reference configuration.
1.1.3 Delta configurations for candidates
For candidate configurations, if only selected IEs can be included, there is not much difference between Model 1(one RRCReconfiguration message) and Model 2 (selected IEs). If Model 1 is adopted, there should be description in the specification that only selected IEs can be included in the RRCReconfiguration message. 
Proposal 6:	The delta configuration for candidates contains selected IEs (CellGroupConfig as mandatory, and optionally RadioBearerConfig and MeasConfig). These IEs can be provided in one RRCReconfiguration message, or with a new structure.
Similarly, network may modify a LTM candidate configuration (one entry in the list).  When UE receives a candidate configuration with ID already in the list, the stored configuration is replaced with the newly received one.
Proposal 7:	The delta configuration for candidates in LTM can be modified by RRC reconfiguration. When UE receives a candidate configuration with ID already in the list, the stored configuration is replaced with the newly received one.
The figure below illustrates the procedures of applying reference and delta configuration for chosen candidate upon LTM cell switch.
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Figure 2.	Application of reference and delta configurations upon LTM cell switch
In the above example, we assume only CellGroupConfig is provided for LTM. Upon cell switch, UE first replaces the CellGroupConfig IE (white) in use with the reference (grey). Then the delta configuration for indicated candidate (green for Cell#1 and red for Cell#2) is applied.
1.1.4 Knowledge of candidate cells before LTM cell switch
[bookmark: _Hlk127538679]In LTM procedure, although UE applies candidate configurations upon cell switch, some knowledge of candidate cells may be needed even when UE is still served by source cell. For example, UE may need to perform L1 measurements on candidate SSB/CSI-RS or include a candidate cell TCI state into its active TCI state list. 
Observation 2:	Before LTM cell switch, UE may need some knowledge of candidate cells to perform related operations, e.g., L1 measurements on candidate cell RS or include a candidate cell TCI state into its active TCI state list.
The configuration may be done in different ways:
· UE is provided with a common list, which includes needed configurations (e.g., TCI states) of serving and all candidate cells. Some index (like the servingAdditionalPCIIndex in Rel-17 inter-cell beam management) can be used to distinguish the cells, or
· Separate list (for e.g., TCI state) is included each candidate configuration, and UE parses the configuration upon reception to extract necessary information.
Since the details largely depend on RAN1 works (e.g., L1 measurements on candidate cells, TCI framework, etc.), we propose to discuss related RAN2 issues after further RAN1 progress.
Proposal 8:	RAN2 discusses how UE utilizes knowledge of candidate cells before LTM cell switch, after further RAN1 progress.
Conclusion
We have the following observations:
Observation 1: With reference configuration maintained separately, candidate configurations are applicable (on top of reference configuration) even if network performs RRC reconfiguration after candidates are configured.
Observation 2:	Before LTM cell switch, UE may need some knowledge of candidate cells to perform related operations, e.g., L1 measurements on candidate cell RS or include a candidate cell TCI state into its active TCI state list.
It is proposed to discuss and decide on the following proposals:
Proposal 1:	Upon LTM cell switch, the UE should first apply the reference configuration, and then apply the delta configuration for the selected candidate cell.
Proposal 2:	LTM reference configuration should include ‘full-config’ of at least selected IEs (CellGroupConfig as mandatory, and optionally RadioBearerConfig and MeasConfig). These IEs can be provided in one RRCReconfiguration message, or with a new structure.
Proposal 3: 	When applying reference configuration upon LTM cell switch, the selected IEs in current configuration will be replaced with the stored IEs (a ‘full-config’), while the configurations outside selected IEs will be kept after LTM cell switch.
Proposal 4:	The reference configuration in LTM can be modified by RRC reconfiguration. When UE receives a new reference configuration, the stored one is replaced with the newly received one.
Proposal 5:	There may be a procedure to assign current RRC configuration as the reference configuration.
Proposal 6:	The delta configuration for candidates contains selected IEs (CellGroupConfig as mandatory, and optionally RadioBearerConfig and MeasConfig). These IEs can be provided in one RRCReconfiguration message, or with a new structure.
Proposal 7:	The delta configuration in LTM can be modified by RRC reconfiguration. When UE receives a candidate configuration with ID already in the list, the stored configuration is replaced with the newly received one.
Proposal 8:	RAN2 discusses how UE utilizes knowledge of candidate cells before LTM cell switch, after further RAN1 progress.
Reference
[1] RAN2#119bis Chair’s Note
[2] RAN2#120 Chair’s Note
Annex: Text proposals
ASN.1
Assuming ‘Model 1’ for both reference and delta configurations, an ASN.1 example is provided below. 
RRCReconfiguration-v1800-IEs ::=        SEQUENCE {
    ltm-Config-r18                          SetupRelease { LTM-Config-r18 }           OPTIONAL  -- Need M
}

LTM-Config-r18 ::=      SEQUENCE {
    referenceConfiguration-r18    OCTET STRING (CONTAINING RRCReconfiguration)        OPTIONAL,  -- Need M
    ltm-CandConfigToAddModList-r18    LTM-ConfigToAddModList-r18                      OPTIONAL,  -- Need N
    ltm-CandConfigToReleaseList-r18   LTM-ConfigToReleaseList-r18                     OPTIONAL,  -- Need N
    ...
}

LTM-ConfigToAddModList-r18 ::= SEQUENCE (1..maxNumOfLTM-CandConfig-r18) OF LTM-CandConfigToAddMod-r18
LTM-ConfigToAddMod-r18 ::= SEQUENCE {
    ltm-CandConfigId-r18              LTM-CandConfigId-r18,
    ltm-CandConfiguration-r18         OCTET STRING (CONTAINING RRCReconfiguration),
    ...
}

LTM-ConfigId-r18 = INTEGER (1..maxNumOfLTM-Config-r18)



VarLTM-Config-r18-IEs ::= SEQUENCE {
    referenceConfiguration-r18   OCTET STRING (CONTAINING RRCReconfiguration),
    ltm-CandConfigList-r18       LTM-CandConfigToAddModList-r18
}


Example procedural text for LTM with candidate modelled as RRCReconfiguration is as follows.
	[bookmark: _Toc60776795][bookmark: _Toc100929597]5.3.5.x	L1/L2-Triggered Mobility (LTM)
5.3.5.x.a	LTM configuration
The UE shall:
1>	if the LTM-Config includes the referenceConfiguration:
2>	remove the referenceConfiguration in the VarLTM-Config, if stored
2>	store the received referenceConfiguration in the VarLTM-Config;
1>	if the LTM-Config includes the ltm-CandConfigToReleaseList:
2> for each value included in the ltm-CandConfigToReleaseList:
3>	if there is an entry in the ltm-CandConfigList in VarLTM-Config with the ltm-CandConfigId set to this value:
4>	remove the entry from the ltm-CandConfigList in VarLTM-Config;
1>	if the LTM-Config includes the ltm-CandConfigToAddModList:
2>	for each entry in the ltm-ConfigToAddModList:
3>	if there is an entry in the ltm-ConfigList in VarLTM-Config with the ltm-ConfigId set to the value of the ltm-ConfigId in the entry in the ltm-ConfigToAddModList:
4>	remove the entry from the ltm-ConfigList in VarLTM-Config;
3>	add an entry in the ltm-CandConfigList in VarLTM-Config and set its fields to the values according to the entry in the ltm-CandConfigToAddModList.
5.3.5.x.2	LTM execution
Upon indication by lower layer of the reception of an LTM cell switch command, the UE shall:
1>	perform RRC reconfiguration procedure according to 5.3.5.3 for the RRCReconfiguration message contained in the referenceConfiguration in the VarLTM-Config;
Note: Details of RRC reconfiguration for referenceConfiguration, e.g., ‘full configuration’ for selected IEs, need to be discussed.
1>	perform the RRC reconfiguration according to 5.3.5.3 for the RRCReconfiguration message contained in the ltm-CandConfiguration in the ltm-CandConfigList in the VarLTM-Config that is indicated by the LTM cell switch command.
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