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Introduction
In RAN2#121 [1], the following agreements on RRC were made for LTM.
	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). 
agree to use Model 1: One RRCReconfiguration message for each candidate target configuration RRCReconfiguration to configure target candidate cells
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]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.



 In this contribution, we continue to discuss on the remaining issues on RRC aspects for LTM.
Discussion
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Candidate and Reference configuration
The reference configuration for LTM was discussed by RAN2 originally for subsequent LTM case. And the following agreement was made.
	Reference config can be empty


There may be two different understandings on it.
· Understanding 1: the reference configuration is always provided to UE, but it can be empty;
· Understanding 2: “the reference configuration can be empty” means that the reference configuration is optional.
In our understanding, the agreement implies that the reference configuration is mandatory present but can be optional, with the motivation to have a unified RRC procedure. 
Proposal 1: RAN2 to confirm that the reference configuration should be always provided to UE, but could be empty.
Based on this pre-condition, so as to support the subsequent LTM with empty reference configuration, the candidate configuration should be provided as complete configuration, i.e., the configuration of the target/candidate cell is complete configuration, instead of delta configuration based on current serving cell’s configuration.
Proposal 2: In case the reference configuration is empty, complete configuration should be provided by NW for each candidate cell.
As for the provision of the reference configuration, there is a FFS “FFS if the reference configuration can be derived from the current UE configuration at some point of time” in the last meeting. Due to we propose to support provide complete configuration for each candidate cell when reference configuration is empty, so it is not necessary to support the reference configuration derived from the current UE configuration at some point of time. Considering of both the inter-DU and intra-DU case, the reference configuration should be a complete configuration, which is separate from the current UE configuration. That is, NW provides the reference configuration explicitly to UE in parallel with the candidate configuration. 
Proposal 3: The reference configuration is a separate complete configuration other than the current UE configuration at some time point, which is provided by NW explicitly. 
Another issue is when to generate the complete candidate configuration. In general, this issue depends on when to perform the validity/compliance check of the LTM candidate and reference configuration. Performing the validity/compliance check of the LTM candidate and reference configuration upon LTM cell switch may lead to longer LTM switch delay. And once the validity/compliance check fails upon LTM cell switch, the cell switch will fail and trigger the re-establishment procedure accordingly. But significantly, the intention of the LTM is to enable fast cell switch and minimize the interruption time of the handover. Thus, it is proposed that the validity/compliance check of the candidate and reference configuration should be performed before cell switch command.
Proposal 4: For LTM, the validity/compliance checks of candidate cell configuration and the reference configuration are performed upon reception of the candidate cells.
Accordingly, since the validity/compliance check of the candidate cell configuration and reference configuration should be performed immediately after UE receives the configuration, it is nature that the time point that UE generate the complete candidate configuration should be when UE receives the LTM configuration. 
Proposal 5: 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 (i.e. cannot postpone it to the reception of the LTM cell switch command)
Application of the (complete) candidate configuration upon LTM cell switch
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]The intention of the LTM is to enable fast cell switch with low interruption, that is the reason why restrict the scenarios to intra-DU and intra-CU inter-DU case only, i.e., common configurations are shared among current serving cell and candidate cells, such that the data transmission can be maintained at best before and after cell switch. As we analyzed in [2], for intra-DU LTM cell switch, considering that there is no need to reconfigure the  MAC entity/RLC entities, thus the related configurations (e.g. rlc-BearerToAddModList/rlc-BearerToReleaseList/mac-CellGroupConfig ) should keep unchanged. As for the inter-DU LTM cell switch, since DU is changes, that is the new MAC entity/RLC entities should be set in the target DU, and physical configuration for each cell need to be reconfigured for target cell. Considering that, the application of the (complete) candidate configuration upon LTM cell switch depends on the LTM cell switch type, i.e., for intra-DU LTM cell switch, UE shall not perform the MAC/RLC and radio bearer configurations, e.g., configured via rlc-BearerToAddModList/rlc-BearerToReleaseList/mac-CellGroupConfig/radioBearerConfig. However for intra-CU inter-DU LTM cell switch, due to the PDCP location is unchanged, UE shall not perform the bearer related configurations, e.g., configured via radioBearerConfig/radioBearerConfig2.
Proposal 6: Upon intra-DU LTM cell switch, UE should keep the MAC/RLC configuration, and radio bearer configurations as unchanged. 
Proposal 7: Upon intra-CU inter-DU LTM cell switch, UE should keep the radio bearer configurations as unchanged.
As for other configurations discussed above, since the candidate configuration to be applied upon LTM cell switch is complete configuration, UE should not apply the legacy principle for the need code or toAddModeList/toRelaseList, that is UE should release the changed configurations applied before, and apply the changed configurations in the (complete) candidate configuration similar like the legacy full configuration procedure.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Proposal 8: Upon LTM cell switch, UE should release all other configurations except for the unchanged configuration, and then apply these configurations in accordance with the (complete) full configuration. 
On configuration of cell switch without L2 reset
For inter-DU cell switch, since the L2 node is distributed in different NW node, it is nature that the L2 reset should be performed. For intra-DU case, it is already a common understanding to support the partial MAC reset. 
	RAN2 to have the mindset to have a common design for partial MAC reset for different cell change cases in intra-DU scenario (as far as reasonable)



As for other L2 behavior for RLC and PDCP, there is already an assumption in RAN2#119e, as the following. 
	R2 assumes that L2 is continued whenever possible (e.g. intra-DU), without Reset, with the target to avoid data loss, and the additional delay of data recovery.



Considering the intention of LTM, since the RLC entity and PDCP entity location are not changed for intra-DU, NW can keep the status of each RLC/PDCP entity is continued before and after cell switch. So there is no need to perform the RLC reset or PDCP data recovery for UE. Thus, it is proposed that
Proposal 9: For intra-DU cell switch, UE only need to perform partial MAC reset.
But for inter-DU case, due to new MAC/RLC entity is establishment in the target DU, the target DU couldn’t continue the status of RLC/MAC in the source DU, so UE should perform RLC/MAC reset to align with the new DU. Considering RLC reestablishment will performed, in order to avoid data loss, for AM DRB, PDCP data recovery should be performed.
Proposal 10: For the inter-DU cell switch, the UE shall perform full L2 reset, including
· MAC reset
· RLC re-establishment for each RB
· PDCP data recovery for the AM DRB associated with the RLC bearer configured within this MAC entity
RAN2 agreed that “To determine if to reset L2 or not is based on RRC configuration (e.g. set of cells.) ” in last meeting. And several solutions were discussed via the offline email discussion [3]. 
	For example, the UE is configured with the following:
Set 1: cell A, cell B, cell C;
Set 2: cell D, cell E
If the UE is in cell A and receives an LTM cell switch command indicating cell B or cell C, the UE does not perform full L2 reset. The actions the UE actually performs in this case are still FFS and, in our understanding, that is what we call partial L2 reset. If the UE is in cell A and receives an LTM cell switch command indicating cell D or cell E the UE performs the full L2 reset. Notice that the sets are not necessarily related to DU(s) and/or CU(s), i.e., that information is still transparent to the UEs, as we always do in RAN2 (and in 3GPP specifications).
There may be different options for indicate these sets to the UE:
· a) LTM configuration ID(s)
· b) Cell ID(s)
· c) PCI(s) + SSB frequencies
Another way would be to indicate a set ID for each LTM configuration.


The common understanding of the offline discussion is to divide the candidate cells into several sets, and for cell switch within one set, there is no need to perform the full L2 reset, while for cell switch across the sets, full L2 reset is required. But on how to indicate these sets, there is no consensus. Since only logic ID is used, that is upon UE apply the candidate configurations, the cell ID or the PCI/frequency information is transparent to UE. So option b) and option c) can be precluded. As for option a), although it can work, but complicated signaling structure and signaling overhead will be caused correspondingly. Thus, it is suggested that the option d), i.e., indicate a set ID for each LTM candidate cells configuration. And further, based on above proposal, candidate cells within the DU is not required to perform the fully L2 reset upon LTM cell switch, that is the scope of the set is a DU, and there may be multiple sets which depends on how many candidate DUs configured. 
Proposal 11: NW indicate a set ID for each LTM candidate cell configuration, i.e., UE shall not perform full L2 reset when the target LTM candidate configuration indicated by LTM command has the same set ID with the serving configuration, otherwise, full L2 reset is needed . 
Configuration of L1 measurement/TCI state pool for LTM candidate cells 
LS [4] were received from RAN1, within which the candidate options on configuration of L1 measurement for LTM candidate cells are provided.
	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.
· [bookmark: OLE_LINK11][bookmark: OLE_LINK12]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.


Once the L1 measurement configurations and TCI states for candidate cells are configured within the configuration of the candidate cells, in order to acquire the L1 measurement RS, UE has to apply the configuration of all candidate cells even the candidate cells are not be the target cell to be accessed. 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 1: Configuring the L1 measurement and TCI states for candidate cells within LTM candidate cell configuration will lead to more UE complexity and spec impact.
Moreover, considering of subsequent LTM, the intention is to best to avoid the re-configuration due to the LTM execution. Thus, when configure the L1 measurement and TCI state configuration, one should keep in mind is that the configuration should be available after each switching without RRC reconfiguration. 
Observation 2: For subsequent LTM, the configurations for L1 measurement and TCI states pool for candidate cells should be available before and after LTM cell switch. 
Based on above analysis, option 2) should be taken as baseline. And the following options can be considered:
· Option 1: the L1 measurement RS and TCI states configuration for candidates are configured in the reference configuration;


· Option 2: the L1 measurement RS and TCI states configuration for candidates are configured in parallel with LTM candidate cell configuration; 
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
}

RRCReconfiguration-vXXXX-Ies ::=      SEQUENCE {
    ltm-CandidatesConfig-r18           SetupRelease {LTM-CandidatesConfig-r18}                OPTIONAL, -- Need M
    ltm-CandidatesL1MeasRSConfig-r18   SetupRelease {LTM-CandidatesL1MeasRSConfig-r18}        OPTIONAL, -- Need M
    ltm-CandidatesTCIStates-r18        SetupRelease {LTM-CandidatesTCIStates-r18}             OPTIONAL, -- Need M
    lateNonCriticalExtension           OCTET STRING                                           OPTIONAL,
    nonCriticalExtension               SEQUENCE {}                                            OPTIONAL
}

LTM-CandidatesL1MeasRSConfig-r18 ::=      SEQUENCE {
	   csi-SSB-ResourceSetToAddModList   SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSets)) OF CSI-SSB-ResourceSet   OPTIONAL, -- Need N
   csi-SSB-ResourceSetToReleaseList  SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSets)) OF CSI-SSB-ResourceSetId OPTIONAL, -- Need N
   csi-ResourceConfigToAddModList    SEQUENCE (SIZE (1..maxNrofCSI-ResourceConfigurations)) OF CSI-ResourceConfig
                                                                                                                OPTIONAL, -- Need N
   csi-ResourceConfigToReleaseList  SEQUENCE (SIZE (1..maxNrofCSI-ResourceConfigurations)) OF CSI-ResourceConfigId
                                                                                                                OPTIONAL, -- Need N
}                                                                                                                                                                                                                                

However, since RAN2 already agreed that the reference configuration can be empty. So it is proposed that option 2 should be taken.
[bookmark: _GoBack]Proposal 12: RAN2 to agree the option 2) in RAN1 LS for L1 measurement RS and TCI state pool configurations for LTM, i.e., configured in parallel with LTM candidate cell configuration, other than within the reference configuration. 
Another issue should be considered is the reporting resources for L1 measurement. In legacy, the L1 measurement RS and the corresponding reporting configurations, e.g., reporting quantities, reporting resources, report type (AP or SP), are one-to-one mapped via the CSI-ReportConfig. However, considering for subsequent LTM, the reporting resources need to be dynamically changed after each LTM cell switch, i.e., before LTM cell switch, UE report the L1 measurement results in the PUSCH resources of the current serving cell, while UE should report the L1 measurement results in the PUSCH resources of the target cell after cell switch. 



Observation 3: For subsequent LTM, the L1 measurement report resources should be dynamically changed along with the cell switch. 
Based on this, it is proposed that the L1 measurement reporting configurations for LTM should be configured within each candidate and serving cell configuration, by linking the measurement resources configurations configured separately from ServingCellConfig for the serving cells and CellGroupConfig for the candidate cells. 
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Proposal 13: For the L1 measurement reporting configuration:
· The configurations used for the current serving cell upon receiving the LTM RRC configuration are configured within the current serving cell’s configuration by referring to the L1 measurement RS configurations for LTM;
· The configurations used for subsequent candidate target cell are configured within each candidate configuration by referring to the L1 measurement RS configurations for LTM.
On support of subsequent LTM 
As RAN2 agreed, the subsequent LTM is an enhancement, it is not mandatory to be supported for all UEs supporting R18 LTM. That means, whether to support subsequent LTM is a 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. One may argue that UE can decide it autonomously, but in general, such autonomous should be best avoided. 
Proposal 14: Whether the configuration of candidate cell should be used for subsequent LTM is controlled by NW.
Similarly, as for how to release or cancel the subsequent LTM, this also should be under control by NW. That is, once NW decides to cancel the subsequent LTM after several LTM cell switches, NW should explicitly provide an indication, and then UE can release the maintained LTM configurations and thus stop the subsequent LTM. 
Proposal 15: The release of the subsequent LTM should only be indicated by NW. 
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 16:  NW configures the current serving cell as one of the candidate configurations if the NW wants to use it for sequential LTM.
Others 
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 LTM, the legacy BWP handling mechanism can be reused. But concerns may be raised considering before the application of the pre-configured RRC configuration, it may go through for a long time. For this case, it is probably the pre-configured BWP to be used upon execution of L1/L2 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, for inter-DU case the interaction between source DU and target DU is needed, which may introduce latency for LTM command transmission. Considering that we support the legacy mechanism upon LTM execution, the active BWP used in target cell should be the firstActiveDownlinkBWP-Id/ firstActiveUplinkBWP-Id configured by RRC. 
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Proposal 17: The legacy BWP mechanism, i.e., the firstActiveDownlinkBWP-Id/firstActiveUplinkBWP-Id, should be reused for UE to determine the active BWP (for DL/UL) for the target cell upon the execution of 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:
Observation 1: Configuring the L1 measurement and TCI states for candidate cells within LTM candidate cell configuration will lead to more UE complexity and spec impact.
Observation 2: For subsequent LTM, the configurations for L1 measurement and TCI states pool for candidate cells should be available before and after LTM cell switch. 
Observation 3: For subsequent LTM, the L1 measurement report resources should be dynamically changed along with the cell switch. 
Candidate and Reference configuration
Proposal 1: RAN2 to confirm that the reference configuration should be always provided to UE, but could be empty.
Proposal 2: In case the reference configuration is empty, complete configuration should be provided by NW for each candidate cell.
Proposal 3: The reference configuration is a separate complete configuration other than the current UE configuration at some time point, which is provided by NW explicitly. 
Proposal 4: For LTM, the validity/compliance checks of candidate cell configuration and the reference configuration are performed upon reception of the candidate cells.
Proposal 5: 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 (i.e. cannot postpone it to the reception of the LTM cell switch command)
Application of the (complete) candidate configuration upon LTM cell switch
Proposal 6: Upon intra-DU LTM cell switch, UE should keep the MAC/RLC configuration, and radio bearer configurations as unchanged. 
Proposal 7: Upon intra-CU inter-DU LTM cell switch, UE should keep the radio bearer configurations as unchanged.
Proposal 8: Upon LTM cell switch, UE should release all other configurations except for the unchanged configuration, and then apply these configurations in accordance with the (complete) full configuration. 
On configuration of cell switch without L2 reset
Proposal 9: For intra-DU cell switch, UE only need to perform partial MAC reset.
Proposal 10: For the inter-DU cell switch, the UE shall perform full L2 reset, including
· MAC reset
· RLC re-establishment for each RB
· PDCP data recovery for the AM DRB associated with the RLC bearer configured within this MAC entity
Proposal 11: NW indicate a set ID for each LTM candidate cell configuration, i.e., UE shall not perform full L2 reset when the target LTM candidate configuration indicated by LTM command has the same set ID with the serving configuration, otherwise, full L2 reset is needed . 
Configuration of L1 measurement/TCI state pool for LTM candidate cells 
Proposal 12: RAN2 to agree the option 2) in RAN1 LS for L1 measurement RS and TCI state pool configurations for LTM, i.e., configured in parallel with LTM candidate cell configuration, other than within the reference configuration. 
Proposal 13: For the L1 measurement reporting configuration:
· The configurations used for the current serving cell upon receiving the LTM RRC configuration are configured within the current serving cell’s configuration by referring to the L1 measurement RS configurations for LTM;
· The configurations used for subsequent candidate target cell are configured within each candidate configuration by referring to the L1 measurement RS configurations for LTM.
On support of subsequent LTM 
Proposal 14: Whether the configuration of candidate cell should be used for subsequent LTM is controlled by NW.
Proposal 15: The release of the subsequent LTM should only be indicated by NW. 
Proposal 16:  NW configures the current serving cell as one of the candidate configurations if the NW wants to use it for sequential LTM.
Others 
Proposal 17: The legacy BWP mechanism, i.e., the firstActiveDownlinkBWP-Id/firstActiveUplinkBWP-Id, should be reused for UE to determine the active BWP (for DL/UL) for the target cell upon the execution of LTM.  
Reference
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