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Introduction
At RAN2#124 meeting, RAN2 announced that LTM completed from R2 perspective. Regarding the coexistence of LTM with other features, it’s agreed to address it during the ASN.1 review or maintenance. Besides, it’s unclear whether MCG LTM and SCG LTM can be configured simultaneously.
In this contribution, we discussed the possible LTM coexistence cases.
Discussions 
2.1 Coexistence of MCG LTM and SCG LTM
RAN2 agreed to support the following LTM cases in NR-DC: 1) MCG LTM without SCG change; 2) MCG LTM with SCG release; and 3) SCG LTM without MN involvement. But it’s unclear whether MCG LTM and SCG LTM can be configured simultaneously.
At last meeting, it’s agreed that LTM for simultaneous PCell and PSCell change is not supported in Rel-18. It implicitly means that MCG LTM and SCG LTM can not be triggered simultaneously. Thus, in case that MCG LTM and SCG LTM are configured simultaneously, the additional coordination between the MN the the SN is required to avoid triggering SCG LTM while MCG LTM is on-going, vice versa. For example, the MN CU needs to coordinate with the SN when/before the MN DU sends LTM cell switch command to the UE, which requires additional work at RAN3 on inter-node coordination.
RAN2 agreed that LTM for simultaneous PCell and PSCell change is not supported in Rel-18, which implicitly means that MCG LTM and SCG LTM can not be triggered simultaneously. So additional inter-node coordination would be required to avoid triggering SCG LTM while MCG LTM is on-going, vice versa. 
Besides, we agreed that the maximum number of LTM candidate cells is 8. If MCG LTM and SCG LTM can be configured simultaneously, the inter-node coordination between the MN and the SN is required to ensure that configured LTM candidate cells do not exceed the maximum number.
If MCG LTM and SCG LTM can be configured simultaneously, the inter-node coordination between the MN and the SN is required to ensure that configured LTM candidate cells do not exceed the maximum number.
Considering that Rel-18 LTM is completed, additional work and large spec impact are not expected, especially for other WGs. Thus, we proposed not to support the coexistence of MCG LTM and SCG LTM in Rel-18 for simplicity. It can be up to the OAM configuration to ensure that the non-coexistence of MCG LTM and SCG LTM.
The coexistence of MCG LTM and SCG LTM is not supported in Rel-18. It can be up to the OAM configuration to ensure the non-coexistence of MCG LTM and SCG LTM. 
A stage-2 TP for proposal 1 is provided in the Annex 1.
2.2 Coexistence of LTM and conditional reconfiguration
At RAN2#123bis meeting, RAN2 discussed the coexistence of LTM and L3 HO/PSCell change and made the following agreement [1]:
	· It is assumed that L3 handover may happen while LTM is configured / evaluated / used. 
· P4: RAN2 confirms that during network triggered L3 HO / PSCell change, the UE does not autonomously release the LTM configuration.
· P5: RAN2 confirms that the RRCReconfiguration message to execute an L3 HO or PSCell change procedure may reconfigure (setup, release) the LTM configuration. 


However, there was no consensus on whether the coexistence of LTM and conditional reconfiguration (e.g. including CHO, CPA, CPC, subsequent CPAC) is supported or not. From the perspective of RRC sinalling, such co-existence can be easily supported by the current ASN.1 signalling. Currently, the LTM can only be configured for intra-CU candidate cells. For some inter-CU target cells, the NW may want to configure CHO/CPAC for these cells. Besides, the LTM is targeted for reducing interruption time, while the conditional reconfiguration is used to improve the mobility robustness. It would be beneficial to allow the NW flexibility to configure these two features simultaneously, e.g. for multiple target cells with various mobility requirement. Thus, it’s proposed to support the coexistence of LTM and conditional reconfiguration in Rel-18.
The co-existence of LTM and conditional reconfiguration (e.g. including CHO, CPA, CPC, subsequent CPAC) is supported.
Considering that both LTM and conditional reconfiguration shall pre-configure candidate cell configurations to the UE, it seems no need to configure LTM and conditional reconfiguration for the same cell with duplicated candidate cell configuration. Besides, it may bring additional complex on UE behaviour if both LTM and conditional reconfiguration are configured for the same candidate cell. For example, if both LTM based recovery and CHO based recovery are configured, the UE may select a cell who has both two configurations. In this case, it’s unclear for the UE which procedure should be performed for the failure recovery. 
Configuring LTM and conditional reconfiguration for the same candidate cell will cause duplicated signalling overhead and may additional complex on UE behaviour, e.g. if both LTM based recovery and CHO based recovery are configured and the candidate cell is selected for fast recovery. 
Thus, for simplicity, we proposed not to configure LTM and conditional reconfiguration for the same candidate cell.
The NW does not configure LTM and conditional reconfiguration for the same candidate cell.
In case that both conditional reconfiguration and LTM are configured, if the execution of conditional reconfiguration is firstly executed, we think the UE does not autonomously release the LTM configuration considering that the LTM configuration may still be valid after the conditional reconfiguration execution, i.e. can follow the same handling as NW triggered L3 HO/PSCell change. Besides, the NW should also be allowed to reconfigure the LTM configuration in the RRCReconfiguration message for conditional reconfiguration, e.g. the CHO candidate cell can release the LTM if it’s an inter-CU candidate cell, or the CHO candidate cell can add more LTM candidate cells.
At execution of conditional reconfiguration, the UE does not autonomously release the LTM configuration.
The RRCReconfiguration message to execute an conditional reconfiguration procedure may reconfigure (setup, modify or release) the LTM configuration, i.e. the RRCReconfiguration message within condRRCReconfig can include LTM-Config IE. 
If the execution of LTM is firstly triggered, since the LTM is controlled by the NW (as L3 HO/PSCell change) and the ReconfigurationWithSync procedure shall be performed at LTM cell switch as well, we think the UE’s handling on conditional reconfiguration can follow the same behaviour as the execution of normal PCell change. The detailed UE behaviour can follow the same handling on conditional reconfiguration upon execution of SCG/MCG reconfiguration with sync specified in clause 5.3.5.3 in TS 38.331 [2], as follows:
	2>	if the reconfigurationWithSync was included in spCellConfig of an MCG; or
2>	if the reconfigurationWithSync was included in spCellConfig of an SCG and the CPA, CPC, or subsequent CPAC was configured:
3>	remove all the entries in the condReconfigList within the MCG and the SCG VarConditionalReconfig except for the entries in which subsequentCondReconfig is present, if any;
3>	remove all the entries within VarConditionalReconfiguration as specified in TS 36.331 [10], clause 5.3.5.9.6, if any;
3>	for each measId of the MCG measConfig, if configured, and for each measId of the SCG measConfig, if configured, if the associated reportConfig has a reportType set to condTriggerConfig:
4>	if the reportConfigId is not associated with any measId indicated by the condExecutionCond or the condExecutionCondSCG in an entry of condReconfigList in VarConditionalReconfig in which subsequentCondReconfig is included:
5>	remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;
4>	if the associated measObjectId is only associated to a reportConfig with reportType set to condTriggerConfig; and
4>	if the measObjectId is not associated with any measId indicated by the condExecutionCond or the condExecutionCondSCG in an entry of condReconfigList in VarConditionalReconfig in which subsequentCondReconfig is included:
5>	remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;
4>	remove the entry with the matching measId from the measIdList within the VarMeasConfig;


Thus, we proposed:
At execution of MCG/SCG LTM, the UE’s handling on conditional reconfiguration follows the same behaviour as the execution of normal PCell/PSCell change.
Another issue proposed by companies is how to handle the race case where LTM cell switch command is received when the execution of conditional reconfiguration is triggered by the UE. This problem may also occur in the coexistence case of legacy L3 HO and conditional reconfiguration. We think the UE can also follow the legacy handling, e.g. it can be up to the UE implementation to execute any one of them.
It can be up to the UE implementation to handle the race case where LTM cell switch command is received when the execution of conditional reconfiguration is triggered by the UE, i.e. similar to the race case between legacy HO and CHO.
Since the legacy behaviour can be followed, no spec change is expected to support the coexistence of LTM and conditional reconfiguration.
2.3 Coexistence of LTM and DAPS HO
According to previous RAN2 agreements, the coexistence of LTM and NW triggered L3 handover can be supported. It may cover the coexistence of DAPS HO and LTM considering that DAPS HO is also a kind of NW triggered L3 handover. However, in the current spec, DAPS HO can not be configured with multiple features, e.g. CA, DC, multi-TRP, CHO. The main motivation is to avoid complex operation and excess of the maximum UE capability during DAPS HO. The similar issue may also exist if we support the coexistence of LTM and DAPS HO, given that the UE keeps both source configuration and target configuration during DAPS HO. For example, if LTM is configured when DAPS HO is triggered, it is unclear how to perform the LTM measurement and reporting, e.g. whether to suspend the L1 measurement and reporting during DAPS HO. If not suspended, which cell the L1 measurement results is to be reported. Besides, some inter-node coordination between the source node and the target node may be required to avoid exceeding the maximum UE capability, e.g. in case that both source node and target node configures LTM candidate cells. 
If LTM and DAPS HO is configured simultaneously, the additional work would be required to handle the complex operation for LTM during DAPS HO. Additional inter-node coordination may also be required to avoid the excess of the maximum UE capability during DAPS HO.
In addition, both DAPS HO and LTM is targeted to reduce handover interruption time. We see no strong need to configure both features simultaneously. Considering that additional and complex work is required to support the coexistence of LTM and DAPS HO, we propose not to support the coexistence of LTM and DAPS HO in Rel-18. The same principle to handle the existing non-coexistence features with DAPS HO can be applicable to LTM handling as well. Namely, the LTM configuration should be released before sending DAPS HO command to the UE. And the LTM is not configured until DAPS HO has completed (i.e. at earliest in the same message that releases the source PCell).
The coexistence of LTM and DAPS HO is not supported in Rel-18. 
The LTM configuration should be released by the source cell before the handover command is sent to the UE and are not configured by the target cell until the DAPS HO has completed.
A stage-2 TP for proposal 8 and 9 is provided in the Annex 2.
2.4 Coexistence of LTM and mobility-independent features
Currently, it’s unclear whether some mobility-independent features (e.g. IAB, MBS, NTN, Rel-18 MIMO, Rel-18 CovEnh) can be configured with LTM simultaneously. Usually, there is no restriction to configure such features together with mobility features, e.g. CHO, unless explicitly stated otherwise. But it’s unclear whether some additional work/enhancement is required to support the coexistence of LTM and other mobility-independent features. Considering that Rel-18 LTM is completed, the additional work to support the coexistence of LTM and other features should be avoided. Thus, we think RAN2 can support these coexistence cases only if no spec impact is required.
RAN2 assumes to support the coexistence of LTM and other mobility-independent features (e.g., IAB, MBS, NTN, Rel-18 MIMO, Rel-18 CovEnh, etc) without additional spec impact.
  
Conclusion and Proposals
In this contribution, we discussed the LTM coexistence cases with the following observations and proposals:
Observation 1: RAN2 agreed that LTM for simultaneous PCell and PSCell change is not supported in Rel-18, which implicitly means that MCG LTM and SCG LTM can not be triggered simultaneously. So additional inter-node coordination would be required to avoid triggering SCG LTM while MCG LTM is on-going, vice versa.
Observation 2: If MCG LTM and SCG LTM can be configured simultaneously, the inter-node coordination between the MN and the SN is required to ensure that configured LTM candidate cells do not exceed the maximum number.
Observation 3: Configuring LTM and conditional reconfiguration for the same candidate cell will cause duplicated signalling overhead and may additional complex on UE behaviour, e.g. if both LTM based recovery and CHO based recovery are configured and the candidate cell is selected for fast recovery.
Observation 4: If LTM and DAPS HO is configured simultaneously, the additional work would be required to handle the complex operation for LTM during DAPS HO. Additional inter-node coordination may also be required to avoid the excess of the maximum UE capability during DAPS HO.

Proposal 1: The coexistence of MCG LTM and SCG LTM is not supported in Rel-18. It can be up to the OAM configuration to ensure the non-coexistence of MCG LTM and SCG LTM.
Proposal 2: The co-existence of LTM and conditional reconfiguration (e.g. including CHO, CPA, CPC, subsequent CPAC) is supported.
Proposal 3: The NW does not configure LTM and conditional reconfiguration for the same candidate cell.
Proposal 4: At execution of conditional reconfiguration, the UE does not autonomously release the LTM configuration.
Proposal 5: The RRCReconfiguration message to execute an conditional reconfiguration procedure may reconfigure (setup, modify or release) the LTM configuration, i.e. the RRCReconfiguration message within condRRCReconfig can include LTM-Config IE.
Proposal 6: At execution of MCG/SCG LTM, the UE’s handling on conditional reconfiguration follows the same behaviour as the execution of normal PCell/PSCell change.
Proposal 7: It can be up to the UE implementation to handle the race case where LTM cell switch command is received when the execution of conditional reconfiguration is triggered by the UE, i.e. similar to the race case between legacy HO and CHO.
Proposal 8: The coexistence of LTM and DAPS HO is not supported in Rel-18.
Proposal 9: The LTM configuration should be released by the source cell before the handover command is sent to the UE and are not configured by the target cell until the DAPS HO has completed.
Proposal 10: RAN2 assumes to support the coexistence of LTM and other mobility-independent features (e.g., IAB, MBS, NTN, Rel-18 MIMO, Rel-18 CovEnh, etc) without additional spec impact.
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In MR-DC, CHO is supported in Master Node to eNB/gNB Change procedure and Conditional Handover with Secondary Node procedure.
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Only source and target PCell are used during DAPS handover. CA, DC, SUL, multi-TRP, EHC, CHO, UDC, LTM, NR sidelink configurations and V2X sidelink configurations are released by the source gNB before the handover command is sent to the UE and are not configured by the target gNB until the DAPS handover has completed (i.e. at earliest in the same message that releases the source PCell).
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While the UE has stored LTM candidate configurations the UE can also execute any L3 handover command (except for DAPS handover) sent by the network.









