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Introduction
In RAN2#120 [1], the following agreements on RRC were made for LTM.
	P1	RAN2 to confirm that the CellGroupConfig IE is (mandatory) needed within an LTM candidate cell configuration.
P3	The RadioBearerConfig IE can be optionally supported in an LTM candidate configuration
P5	The MeasConfig IE can be optionally supported in an LTM candidate configuration.
P8	The OtherConfig IE is not required to be part of the LTM candidate cell configuration.
P9	The LTM candidate cell configuration should be designed as a To AddMod/ToRelease structure.
P10	The LTM candidate cell configuration ASN.1 structure comprises at least a CellGroupConfig IE and a configuration ID.
On Delta Configuration
A UE stores the reference configuration as a separate configuration.
The reference configuration is managed separately


In this contribution, we continue to discuss on the following issues on LTM.
· Configuration of L1 measurement/TCI state pool for LTM candidate cells;
· Delta configurations for LTM;
· BWP handling;
· Support of Subsequent LTM without RRC Reconfiguration;
Discussion
Configuration of L1 measurement/TCI state pool for LTM candidate cells 
In R18 L1L2 mobility, so as to assist network to trigger the L1L2 mobility, UE need to perform the L1 measurement for candidate cells and report the corresponding measurement results to network. Based on this requirement, the L1 measurement configuration for each candidate cell should be applied before the LTM. Further, it was agreed by RAN1 that the beam indication could be included within the L1L2 mobility command, thus UE should know the corresponding configurations of TCI states for each candidate cell in advance. Otherwise, UE shall perform the beam switching (RF tuning), only after UE apply the target cell’s configuration, which may introduce additional latency. 
Observation 1: UE need to apply the configurations of L1 measurement and TCI states configuration of candidate cells before reception of the LTM command.
Once the L1 measurement configurations and TCI states for candidate cells are configured within the modeling of the candidate cells, e.g., within the CellGroupConfig (based on mode 2) for each candidate cell, UE has to decode the configuration of all candidate cells even the candidate cells are not be the target cell to be accessed, so as to obtain the L1 measurement and TCI state configuration. However in legacy, only the configuration of serving cell shall be applied by UE. And this will lead to more UE complexity and spec impact. 
Observation 2: Configuring the L1 measurement and TCI states for candidate cells within LTM candidate cell configuration will lead to more UE complexity and spec impact.
Proposal 1: The L1 measurement configurations and TCI states for candidate cells are configured outside LTM candidate cell configuration.
Moreover, considering of subsequent LTM, the intention is to best to avoid the re-configuration due to the LTM execution. Thus, when configuring the L1 measurement and TCI state configuration, one should keep in mind that the configuration should be available after each switching without RRC reconfiguration. That is, the L1 measurement and TCI states configuration for candidates should be configured as common configurations for each subsequent switching.
Proposal 2:  The L1 measurement and TCI states configuration for candidates shouldn’t be reconfigured due to each LTM execution.
Based on above analysis, the following options can be considered:
· Option 1: the L1 measurement and TCI states configuration for candidates are configured in the reference configuration;


· Option 2: the L1 measurement and TCI states configuration for candidates are configured in parallel with LTM candidate cell configuration, and UE is required to keep the L1 measurement and TCI states configuration after each LTM cell switching; 
RRCReconfiguration-v1700-IEs ::=     SEQUENCE {
    otherConfig-v1700                  OtherConfig-v1700                                      OPTIONAL, -- Need M
    sl-L2RelayUE-Config-r17            SetupRelease { SL-L2RelayUE-Config-r17 }               OPTIONAL, -- Need M
    sl-L2RemoteUE-Config-r17           SetupRelease { SL-L2RemoteUE-Config-r17 }              OPTIONAL, -- Need M
    dedicatedPagingDelivery-r17        OCTET STRING (CONTAINING Paging)                       OPTIONAL, -- Cond PagingRelay
    needForGapNCSG-ConfigNR-r17        SetupRelease {NeedForGapNCSG-ConfigNR-r17}             OPTIONAL, -- Need M
    needForGapNCSG-ConfigEUTRA-r17     SetupRelease {NeedForGapNCSG-ConfigEUTRA-r17}          OPTIONAL, -- Need M
    musim-GapConfig-r17                SetupRelease {MUSIM-GapConfig-r17}                     OPTIONAL, -- Need M
    ul-GapFR2-Config-r17               SetupRelease { UL-GapFR2-Config-r17 }                  OPTIONAL, -- Need M
    scg-State-r17                      ENUMERATED { deactivated }                             OPTIONAL, -- Need N
    appLayerMeasConfig-r17             AppLayerMeasConfig-r17                                 OPTIONAL, -- Need M
    ue-TxTEG-RequestUL-TDOA-Config-r17 SetupRelease {UE-TxTEG-RequestUL-TDOA-Config-r17}      OPTIONAL,  -- Need M
    nonCriticalExtension               RRCReconfiguration-vXXXX-Ies                                            OPTIONAL
}

[bookmark: OLE_LINK114][bookmark: OLE_LINK115]RRCReconfiguration-vXXXX-Ies ::=      SEQUENCE {
    ltm-CandidatesConfig-r18           SetupRelease {LTM-CandidatesConfig-r18}                OPTIONAL, -- Need M
    ltm-CandidatesL1MeasConfig-r18     SetupRelease {LTM-CandidatesL1MeasConfig-r18}          OPTIONAL, -- Need M
    ltm-CandidatesTCIStates-r18        SetupRelease {LTM-CandidatesTCIStates-r18}             OPTIONAL, -- Need M
    lateNonCriticalExtension           OCTET STRING                                           OPTIONAL,
    nonCriticalExtension               SEQUENCE {}                                            OPTIONAL
}

· Option 3: Reuse R17 ICBM modeling to configure the L1 measurement and TCI states configuration, and UE is required to keep the L1 measurement and TCI states configuration after each LTM cell switching; 
Proposal 3: RAN2 to further discuss on the configurations of L1 measurement configurations and TCI states for candidates, based on the following candidate options:
· Option 1: the L1 measurement and TCI states configuration for candidates are configured in the reference configuration;
· Option 2: the L1 measurement and TCI states configuration for candidates are configured in parallel with LTM candidate cell configuration, and UE is required to keep the L1 measurement and TCI states configuration after each switching;
· Option 3: Reuse R17 ICBM modeling for L1 measurement and TCI states configuration, with the restriction that UE is required to keep the L1 measurement and TCI states configuration after each LTM cell switching.
Delta configuration
On delta configuration, the following agreements were made by RAN2.
	RAN2#119-e:
RAN2 to consider preparation of target cell configurations capable of dynamic switching without need for full configuration.
RAN2#119bise:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]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.
RAN2#120:
On Delta Configuration
A UE stores the reference configuration as a separate configuration.
The reference configuration is managed separately 


For LTM, the candidate cells configured may include both intra-DU cell and inter-DU cell. And as we analyzed in the [2], the necessary applied configuration of intra-DU and inter-DU cell switch may be different. Moreover, considering of the subsequent LTM, the LTM cell switch type is dynamic. As can be seen in the following, UE receives the LTM configurations in its serving cell (cell #0), which include the intra-DU candidates cell (cell #1, cell #2), and the inter-DU candidates cell (cell #3, cell #4, cell #5). Then, due to UE movement, UE moves from the coverage of cell #0—>cell #3—>cell #5—>cell #1. Take the switch from cell #3 to cell #5 as an example, the cell switch is intra-DU switch, but cell #3 and cell #5 are inter-DU candidates within the LTM candidates. That means the inter-DU configuration is applied when switching from cell #3 to cell #5 as the stored configuration, even though it is probably that majority configurations between cell #3 and cell #5 are same and only part of the configuration is needed to be applied. This will lead to interruption of UP and UE complexity. 


Observation 3: Due to subsequent switching, a candidate cell configuration initially prepared for inter-DU case may be applied for subsequent intra-DU cell switch, and vice versa, which may lead to possible interruption of UP and UE complexity. 
To address this issue, the following options can be considered.
Option 1: Separate reference configuration for intra-DU and inter-DU case and UE apply different configuration based on the corresponding cell switch type
Separate reference configurations are configured, one for intra-DU LTM cell switch, another for inter-DU LTM cell switch, and correspondingly, NW need to provide two candidate configuration for each LTM candidate cell (one is for intra-DU LTM cell switch, another is for inter-DU LTM cell switch)
Option 2: One common reference configuration and UE apply partial or full configuration of the candidates corresponding to different cell switch type 
One common reference configuration is used for both intra-DU LTM cell switch and inter-DU LTM switch. And upon cell switch, if it is inter-DU cell switch, UE apply full configuration of the target cell. If it is intra-DU cell switch, UE apply partial configuration of the target cell. 
Proposal 4: RAN2 to down-select the solution for reference configuration between the following options:
· Option 1: Separate reference configurations for intra-DU and inter-DU and UE apply different configuration based on the corresponding cell switch type;
· Option 2: One common reference configuration and UE apply partial or full configuration of the candidates corresponding to different cell switch type.
On BWP handling 
In last meeting, the BWP handling was discussed and the following agreements were made.
	· FFS how the UE determine the BWPs (for DL and UL) to be used upon the execution of L1/L2 inter-cell mobility


In legacy handover, the BWP to be active at target cell is configured via RRC, i.e., firstActiveDownlinkBWP-Id/ firstActiveUplinkBWP-Id. Similarly, for the normal (one-shot) LTM, the legacy BWP handling mechanism can be reused. However, since RAN2 agreed to support the subsequent LTM in last meeting, that means before the application of the pre-configured RRC reconfiguration it shall be reserved by UE and NW for a long time. For this case, it is probably the pre-configured BWP to be used upon execution of L1/L2 inter-cell mobility is not the suitable BWP, but it could be update by DCI after UE accessing the target cell. Some proponent propose to include the BWP ID into the LTM command to indicate UE the active BWP flexibility, however which BWP to be activated should be determined by target cell, if it is included in LTM command, the interaction between source cell and target cell is needed, which may introduce latency. Considering that we upport the legacy mechanism upon LTM execution, the active BWP used in target cell should be the firstActiveDownlinkBWP-Id/ firstActiveUplinkBWP-Id configured by RRC. 
Proposal 5: The legacy BWP mechanism, i.e., the firstActiveDownlinkBWP-Id/firstActiveUplinkBWP-Id, can be reused for UE to determine the BWP (for DL/UL) to be used upon the execution of LTM.  
Support of Subsequent LTM without RRC Reconfiguration
As RAN2 agreed, the subsequent LTM is an enhancement, but not mandatory to be supported for all UEs supporting R18 LTM. That means, whether to support subsequent LTM is separate UE capability. Moreover, different like legacy handover, the configuration of the candidate cells for subsequent LTM should be maintained by UE even after the cell switch is executed.  Thus to distinguish the normal LTM (one-shot) from the subsequent LTM, NW should control the configuration of subsequent LTM, i.e., by providing indication on whether the subsequent LTM is enabled, so that UE can decide whether need to perform subsequent LTM.
[bookmark: OLE_LINK113][bookmark: OLE_LINK116]Proposal 6: The configuration of subsequent LTM is controlled by NW, i.e., NW indicates whether the configuration of candidate cell can be used for subsequent LTM.
Another issue for subsequent LTM is on the handling of current serving cell. A possible scenario for subsequent LTM is that UE moves from cell #0 (current serving cell) to candidate cell #1, and further wants to go back to cell #0. In this situation, if the cell #0 (current serving cell) is not configured by NW as the candidate cell in the pre-configured candidate cell configurations, UE cannot switch back to the cell #0.  To support this scenario in LTM, the current serving cell should also be configured as a candidate cell.
Proposal 7:  NW configures the current serving cell as one of the candidate configurations if the NW wants to use it for sequential LTM.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Based on the previous analysis in section 2, our main contributions are summarized as follows:
Configuration of L1 measurement/TCI state pool for LTM candidate cells:
Observation 1: UE need to apply the configurations of L1 measurement and TCI states configuration of candidate cells before reception of the LTM command.
Observation 2: Configuring the L1 measurement and TCI states for candidate cells within LTM candidate cell configuration will lead to more UE complexity and spec impact.
Proposal 1: The L1 measurement configurations and TCI states for candidate cells are configured outside LTM candidate cell configuration.
Proposal 2:  The L1 measurement and TCI states configuration for candidates shouldn’t be reconfigured due to each LTM execution.
Proposal 3: RAN2 to further discuss on the configurations of L1 measurement configurations and TCI states for candidates, based on the following candidate options:
· Option 1: the L1 measurement and TCI states configuration for candidates are configured in the reference configuration;
· Option 2: the L1 measurement and TCI states configuration for candidates are configured in parallel with LTM candidate cell configuration, and UE is required to keep the L1 measurement and TCI states configuration after each switching;
· Option 3: Reuse R17 ICBM modeling for L1 measurement and TCI states configuration, with the restriction that UE is required to keep the L1 measurement and TCI states configuration after each LTM cell switching.
Delta configuration:
Observation 3: Due to subsequent switching, a candidate cell configuration initially prepared for inter-DU case may be applied for subsequent intra-DU cell switch, and vice versa, which may lead to possible interruption of UP and UE complexity. 
Proposal 4: RAN2 to down-select the solution for reference configuration between the following options:
· Option 1: Separate reference configurations for intra-DU and inter-DU and UE apply different configuration based on the corresponding cell switch type;
· Option 2: One common reference configuration and UE apply partial or full configuration of the candidates corresponding to different cell switch type.
On BWP handling: 
Proposal 5: The legacy BWP mechanism, i.e., the firstActiveDownlinkBWP-Id/firstActiveUplinkBWP-Id, can be reused for UE to determine the BWP (for DL/UL) to be used upon the execution of LTM.  
Support of Subsequent LTM without RRC Reconfiguration:
Proposal 6: The configuration of subsequent LTM is controlled by NW, i.e., NW indicates whether the configuration of candidate cell can be used for subsequent LTM.
Proposal 7:  NW configures the current serving cell as one of the candidate configurations if the NW wants to use it for sequential LTM.
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