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In last RAN2 meeting [1], we discussed RRC aspects for L1/L2-triggered mobility (LTM) and made the following agreements and assumptions.
	Agreed: Usage of reference configuration: 
- 	Candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration (FFS if done at cell switch or before the cell switch)
- 	The complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. 
-	To support reconfigurations that requires reset of RLC PDCP, this should be possible (in principle same a full config) 
-	FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified.
-	FFS if the reference configuration can be derived from the current UE configuration at some point of time. 

Potentially: R2 assumes that LTM without a separate reference configuration (if agreed) could work something like this: 
-	Alt A: The candidate configuration (which need to be complete) is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. (Same procedure as above)
-     Alt B: The candidate configuration (which can be a delta config) is applied to the current UE configuration (at the time of reconfiguration execution/cell switch), by legacy RRC reconfiguration procedure (it is assumed that the network need to coordinate if subsequent reconfigurations shall work, FFS feasibility).
Reference config can be empty
In the RRC procedures, the candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration when the UE receives the LTM configuration (before the LTM cell switch). UE implementation can postpone that step to the reception of the LTM cell switch command. FFS Discuss early vs late compliance check. 
In the RRC procedures, the complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset MAC, RLC or PDCP. FFS whether we can rely on a modified version of the reconfiguration procedure with fullconfig flag set. FFS how to make sure the procedures work in case the LTM candidate configuration is a complete configuration.
No consensus to support HARQ continuation (and in order to resume discussion some new input may be needed, e.g. quantitative evidence of a serious problem).
To determine if to reset L2 or not is based on RRC configuration (e.g. set of cells. FFS if separate for RLC, MAC, PDCP). 


In addition, latest RAN1 LS [2] mentioned L1 measurement RS configurations.
	Regarding the configuration for L1 measurement RS, RAN1 achieved the following agreement
· 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
· 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.
	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. 
RAN1 believes this is a RAN2 expert region, and respectfully asks RAN2 to finalize the RRC structure design for LTM L1 measurement configurations. It is noted that RAN2 has a full flexibility to design the whole RRC structure design, and RAN1 foresees the necessity of similar discussions on TCI state pool for candidate cells and L1 measurement report configurations.

Note: CellGroupConfig above is the RAN1 assumption of the LTM RRC model for each candidate cell configuration as of the RAN1 discussion.



In this contribution, we discuss further RRC details for LTM, based on recent RAN1 and RAN2 progress.
Discussion
Reference and candidate delta configuration
1.1.1 Combination of reference and candidate configurations
As RAN2 agreed, candidate delta configuration should be applied on top of the reference configuration to form a ‘complete’ configuration. While the agreement states that UE should do this upon receiving the candidate configurations, RAN2 also agreed that UE implementation can postpone this step to the reception of the LTM cell switch command. Although it may not happen frequently, the reference configuration may be modified after some candidates are configured. When these candidate (delta) configurations are applied, the resulting candidate complete configuration can be unexpected. We believe that it is network’s responsibility to ensure that applying candidate delta configuration on top of reference configuration before and upon cell switch command generate the same candidate complete configuration.
Proposal 1:	The network should ensure that applying candidate delta configuration on top of reference configuration before and upon cell switch command generate the same candidate complete configuration.
1.1.2 Cases without explicit reference configuration
In last meeting, RAN2 discussed the case where there is no explicit reference configuration, which can be interpreted as two different alternatives (rephrased RAN2 Chair’s note):
· Alt A: The candidate configuration is complete RRC configuration, and it replaces the current UE configuration upon LTM execution.
· Alt B: The candidate configuration is a delta configuration and is applied to the current UE configuration (at the time of reconfiguration execution/cell switch), by legacy RRC reconfiguration procedure.
Empty reference configuration (Alt A)
If all candidate configurations include complete RRC configurations, reference configuration can be empty. In this case, network provides a reference configuration without content to UE.
Proposal 2:	If all candidate configurations include complete RRC configurations, reference configuration can be empty.
Using ‘current’ configuration as reference (Alt B)
The feasibility of this alternative was left FFS in previous meeting. To support such operation, the network needs to ensure that the delta configuration is still applicable after RRC reconfiguration or even after cell switch (to support subsequent LTM). While this can be achieved by resending candidate delta configurations every time UE is reconfigured (i.e., the ‘reference’ is changed), it may bring significant signalling overhead. A more reasonable operation is that the network properly identifies the ‘changeable’ parts (e.g., IEs) of RRC configurations among candidates, and include those parts in candidate configurations.
Proposal 3:	Support LTM execution with current configuration (at the time of LTM execution) as reference if network can properly identify the ‘changeable’ parts of RRC configurations among candidates.
Knowledge of candidate cells before 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 1:	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.
According to RAN1 LS [2], there are three options to provide configurations for L1 measurement RS:
· Option 1: Under ServingCellConfig for the serving cells. 
· Option 2: Separately from ServingCellConfig for the serving cells and CellGroupConfig for the candidate cells
· Option 3: Provided under CellGroupConfig for the candidate cells
These options can be generalized for any information about candidates that is needed before cell switch. Such information may include L1 measurement RS and report configurations, TCI state, and so on. The details shall be provided by RAN1. RAN1 expects RAN2 to work on the RRC structure design. Our evaluation of the options is as follows:
· Option1: This method reuses the mechanism for Rel-17 Inter-cell Beam Management (ICBM), and thus the RRC signalling can be mostly adopted, with necessary information to support inter-frequency measurement added. To support subsequent LTM, the serving cell PCI (index 0) in one candidate configuration may be a candidate PCI (index > 0) in another candidate configuration. This seems to require minimum UE behaviour change in that UE needs to consider only parameters of its current serving cell configuration. However, it can be confusing when the same element (SSB or TCI state) is given different index in different configurations. For example, a TCI state associated with RS from target cell may be indexed as x in source and as y in target cell, then we need a mechanism for UE to recognize TCI state y after cell switch although it is indicated to use TCI state x in the cell switch command.
· Option 2: This implies that such information is configured in separated lists outside serving and candidate configurations. There can be e.g., one list for L1 measurement RS, one list for TCI states, and so on. One possible way is to provide such lists in the reference configuration. Then the complete configuration of each candidate (by applying delta on top of reference) includes such lists.
· Option 3: This implies that the UE needs to parse candidate configurations upon reception, which can be mapped to the Tprocessing1 in the time chart in the stage-2 running CR [3]. While this is doable from UE implementation perspective, it requires UE to access parameters stored (in e.g., VarLTM-Config) candidate configurations, which are not in its current serving cell configurations. This is a new behaviour and its feasibility needs to be discussed in RAN2.
Taking CSI-SSB-ResourceSet as an example, text proposals for different options are provided below.
Option 1 (in serving cell configuration):
-- ASN1START
-- TAG-CSI-SSB-RESOURCESET-START

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
    ]],
    [[
    servingLTM-CandidatePCI-List-r18        SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF ServingLTM-CandidatePCI-Index-r18  OPTIONAL  -- Need R
    ]]

}

ServingAdditionalPCIIndex-r17  ::=  INTEGER(0..maxNrofAdditionalPCI-r17)
ServingLTM-CandidatePCI-Index-r18  ::=  INTEGER(0..maxNrofLTM-CandidatePCI-r18)

-- TAG-CSI-SSB-RESOURCESET-STOP
-- ASN1STOP

Option 2 (in e.g., reference configuration):
-- ASN1START
-- TAG-CSI-SSB-RESOURCESETCOMMON-START

CSI-SSB-ResourceSetCommon ::=             SEQUENCE {
    csi-SSB-ResourceSetCommonId   CSI-SSB-ResourceSetCommonId,
    csi-SSB-ResourceList          SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF SSB-Index,
    ltm-PCI-List                  SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF LTM-PCI-Index  OPTIONAL  -- Need R
    ]]
}

LTM-PCI-Index  ::=  INTEGER(0..maxNrofLTM-PCI)

-- TAG-CSI-SSB-RESOURCESETCOMMON-STOP
-- ASN1STOP

Option 3 (in each candidate, reuse existing structure):
-- ASN1START
-- TAG-CSI-SSB-RESOURCESET-START

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)

-- TAG-CSI-SSB-RESOURCESET-STOP
-- ASN1STOP

In our view, both Option 2 and Option 3 can be considered. Option 3 can be chosen if RAN2 allows UE to access parameters that are not in its current serving cell configurations, otherwise we should adopt Option 2, and network provides information of candidate cells required before LTM cell switch in the reference configuration.
[bookmark: _Hlk131760613]Proposal 4:	Information of candidate cells required before LTM cell switch (e.g., L1 measurement RS and TCI states) is provided in candidate configuration if we allow UE to access parameters that are not in its current serving cell configurations. Otherwise, such information is provided in separate lists in the reference configuration.
RRC procedures for LTM execution
In this section, we discuss how to describe LTM execution procedure in RRC.
Replacement of RRC configurations
At the time of reconfiguration execution/cell switch, the complete candidate configuration is applied and replaces the current UE configuration. Such ‘replacement’ is a new RRC procedure. In a full configuration procedure (5.3.5.11, TS 38.331), UE mainly performs the following steps:
· Releasing / clearing dedicated configurations except for MCG C-RNTI, AS security configurations associated with the master key, and SRB1/SRB2 and DRB configurations
· Releasing / clearing common configurations
· Using default values/ configurations of timers, MAC, L1 parameters, and establishing RLC entities.
RAN2 Chair’s note [1] suggests that replacement of configuration in LTM does not necessarily reset MAC, RLC or PDCP. In legacy handover procedure, MAC is always reset, while RLC re-establishment and PDCP re-establishment (or recovery) are indicated by RRCReconfiguration. For LTM, we have agreed that to determine if to reset L2 or not is based on RRC configuration. We believe that the replacement procedure in LTM can be a modified version of the full configuration procedure. For example, the first step of full configuration may be modified as follows:
	The UE shall:
1>	release/ clear all current dedicated radio configurations except for the following:
-	the MCG C-RNTI;
-	the AS security configurations associated with the master key;
-	the SRB1/SRB2 configurations and DRB/multicast MRB configurations as configured by radioBearerConfig or radioBearerConfig2;.
-    the PDCP and RLC configurations for the RBs.
…



Proposal 5:	The replacement procedure in LTM can be a modified version of the full configuration procedure.
Synchronization
Legacy handover is a reconfigurationWithSync procedure, meaning that in addition to reconfiguration, UE need to perform synchronization (downlink and uplink) towards the target cell. The details of synchronization (time-frequency tracking and RACH) are still under discussion in RAN1 and RAN2. Our understanding is that both cases where UE needs and needs not to perform synchronization towards target cell after LTM command should be supported, and corresponding criteria or indications should be clearly specified.
Proposal 6:	Both cases where UE needs and needs not to perform synchronization towards target cell after LTM command should be supported, and corresponding criteria or indications should be clearly specified.
Supervision and completion indication
In RAN2#120, we made the following agreements on procedure supervision and completion indication for LTM.
	LTM cell switch is supervised by a timer
UE arrival in the target cell needs to be indicated (somehow)



The supervision timer for LTM cell switch can be introduce in MAC or RRC layer. On one hand, LTM command is a MAC CE, it is straightforward to have LTM supervised by a MAC timer. On the other hand, RRC needs to be involved in LTM anyway since UE applies candidate RRC configurations upon LTM execution, a T304-like RRC timer also works for LTM supervision. We suggest that RAN2 make a choice in this meeting.
Proposal 7:	RAN2 should decide if the supervision timer for LTM execution is introduced in MAC or RRC layer.
The LTM supervision timer, either in RRC or MAC layer, should start upon receiving LTM cell switch MAC CE. If target cell TA is available before LTM execution (RACH-less LTM), the supervision timer is stopped upon receiving the PDCCH addressing UE’s C-RNTI in target cell. For RACH-based LTM, the timer is stopped upon successful completion of random access in the target cell.
Proposal 8:	LTM supervision timer is started upon UE receiving LTM cell switch MAC CE. For RACH-less LTM, the supervision timer is stopped upon receiving the PDCCH with UE’s C-RNTI in target cell. For RACH-based LTM, the timer is stopped upon successful completion of random access in the target cell.
Upon LTM execution, UE reconfigures itself using selected candidate configurations, therefore, UE should send RRCReconfigurationComplete message to indicate the completion of LTM procedure.
Proposal 9:	UE sends RRCReconfigurationComplete message to target cell to indicate the completion of LTM procedure.
Conclusion
We have the following observation:
Observation 1:	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:	The network should ensure that applying candidate delta configuration on top of reference configuration before and upon cell switch command generate the same candidate complete configuration.
Proposal 2:	If all candidate configurations include complete RRC configurations, reference configuration can be empty.
Proposal 3:	Support LTM execution with current configuration (at the time of LTM execution) as reference if network can properly identify the ‘changeable’ parts of RRC configurations among candidates.
Proposal 4:	Information of candidate cells required before LTM cell switch (e.g., L1 measurement RS and TCI states) is provided in candidate configuration if we allow UE to access parameters that are not in its current serving cell configurations. Otherwise, such information is provided in separate lists in the reference configuration.
Proposal 5:	The replacement procedure in LTM can be a modified version of the full configuration procedure.
Proposal 6:	Both cases where UE needs and needs not to perform synchronization towards target cell after LTM command should be supported, and corresponding criteria or indications should be clearly specified.
Proposal 7:	RAN2 should decide if the supervision timer for LTM execution is introduced in MAC or RRC layer.
Proposal 8:	LTM supervision timer starts upon receiving LTM cell switch MAC CE. For RACH-less LTM, the supervision timer is stopped upon receiving the PDCCH with UE’s C-RNTI in target cell. For RACH-based LTM, the timer is stopped upon successful completion of random access in the target cell.
Proposal 9:	UE sends RRCReconfigurationComplete message to target cell to indicate the completion of LTM procedure.
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