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1	Introduction
In RAN2#123, the following agreements were achieved [1]:

	· The case of PCell change (MCG) by LTM, without SCG, is supported (If there is an SCG configuration it is released at LTM execution)
· The case of SCG LTM, without MN involvement is supported
· As a working assumption (can be revisited e.g. at the last meeting), it is assumed that other MCG/SCG cases are not supported.
· SCell(s) can be added/modified/released within an LTM candidate cell configuration
· RAN2 confirm that an LTM cell switch procedure should not be triggered while an MCG failure recovery procedure is ongoing
· From TS point of view, R2 assumes that first and subsequent LTM can be covered by same TS contents (if exceptions are needed, can be discussed case by case)
· Legacy T304 timer is used to supervision the LTM cell switch procedure. FFS whether new values for timer T304 are needed.
· Upon an LTM cell switch failure (i.e., supervision timer expiry) or RLF, fast recovery similar to CHO:
· UE performs cell selection.
· If selected cell is an LTM candidate cell, UE performs RACH-based LTM cell switch on the selected cell (network-controlled).
· If selected cell is not an LTM candidate cell, UE transmits RRC re-establishment request.
· UE shall release all LTM-related configurations upon going to RRC_IDLE.
· Upon RRC re-establishment, the UE handles the LTM related configuration similar to the CHO configurations.
· For the handling of LTM-related configurations in RRC_INACTIVE the UE applies the same principles as CHO ( = conditions/triggers to release configurations).
· A UE capability to indicate the support of the reference configuration is introduced. If reference configuration is not supported then complete candidate configurations has to be used



In RAN2#122, the following agreement was achieved [2]:

	· For non-TA parts, we do MAC reset, which overrides earlier agreements on partial MAC reset. As earlier agreed RLC-AM can continue at LTM cell switch (intended for intra-DU).




In RAN2#121bis-e, the following agreements were achieved [3]:

	· In RACH-less LTM, RRCReconfigurationComplete can be the content of the first UL MAC PDU/transmission to indicate UE arrival, i.e. no need to introduce any new signaling to indicate UE arrival (for the MCG-switch case)
· While configured with LTM candidate cells, the UE can also execute any L3 handover command sent by the network. R2 assumes that is could be up to the network to avoid any issue due to the race condition between LTM execution and RRC Reconfiguration (e.g. L3 HO cmd), e.g. avoid sending LTM switch cmd and L3 HO cmd in the same TB.




In RAN2#119bis-e, the following agreements were achieved [4]:

	· L1L2 based mobility supports the following CA scenarios: 
· PCell change without SCell change
· PCell change with SCell change
· For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.




This contribution discusses remaining RRC aspects of LTM.

2	LTM + NR-DC
2.1	MCG LTM
RAN2#123 agreed that “the case of PCell change (MCG) by LTM, without SCG, is supported (If there is an SCG configuration it is released at LTM execution).”
Since Rel-18 LTM is all intra-CU, there is no MN change with MCG LTM execution, so the MN will always have all info of the UE’s SCG after MCG LTM execution. Additionally, network configuration ensures the UE can support both (MCG1, SCG) and (MCG2, SCG) combinations. Therefore, release of SCG after MCG LTM execution should not be mandated but rather be based on network configuration.
Observation 1: No complexity is foreseen for performing MCG LTM without releasing SCG since: 
· MN does not change for Rel-18 LTM.
· Network configuration ensures UE supports both (source MCG, SCG) and (target MCG, SCG) combinations.
Proposal 1: UE only releases SCG configuration at MCG LTM execution if configured by the network (revert prior agreement).
2.2	SCG LTM
For the MCG switch case, RAN2#121bis-e assumed that the UE sends an RRC Reconfiguration Complete message to indicate its arrival to the target cell.

For the SCG switch case, neither SRB3 nor split SRB1 may be configured, so the RRC Reconfiguration Complete message goes via the MN. For RACH-less LTM, this implies a separate UL transmission is required by the UE to indicate arrival to the target SCG cell. Since the UE may have no UL data to send, a MAC CE should be used for this purpose.

Proposal 2: For RACH-less SCG switch case, the UE indicates arrival to the target SCG cell via a MAC CE since the RRC Reconfiguration Complete message may be routed via an MCG cell.
3	LTM + CA
3.1	Scenario: candidate configuration has PCell and SCell(s)
Whether the UE measures only the PCell of a candidate cell group or both the PCell and one or more SCells of the candidate cell group is up to network configuration. For instance, this can be achieved as follows:
LTM-CSI-SSB-ResourceSet-r18 ::=     SEQUENCE {
    ltm-CSI-SSB-ResourceSetId-r18             LTM-CSI-SSB-ResourceSetId-r18,
    ltm-CandidateId-r18                       LTM-CandidateId-r18 
	ltm-Candidate-PCell-SCell-PCIList-r18	  SEQUENCE (SIZE (1..maxNrofLtmCSI-SSB-ResourcesPerSet-r18)) OF PhysCellId
    ltm-CSI-SSB-ResourceList-r18              SEQUENCE (SIZE (1..maxNrofLtmCSI-SSB-ResourcesPerSet-r18)) OF SSB-Index,
}
Proposal 3: For a candidate LTM cell group, the UE reports L1 measurements of any of the candidate PCell and the candidate SCells as per network configuration.
3.2	Scenario: PCell of candidate configuration is SCell of current configuration 
In legacy behavior, UE reports L1 measurements of a serving SCell in activated state and stops these reports in the deactivated state. Similarly, in legacy, the UE does not have to retain UL synchronization for a deactivated SCell. RAN2#119bis-e agreed that a current SCell may be an LTM candidate cell. This should include the case where the current SCell is deactivated, in which case the L1 measurement reports and early TA acquisition for this LTM candidate cell should be supported.  
Proposal 4: A current serving SCell can be an LTM candidate cell regardless of its activation state. LTM-specific L1 measurement reports and early RACH are supported for this cell independent of its activation state.
4	Remaining spec requirements for subsequent LTM
4.1	Requirement 1
In subsequent LTM, the current serving cell group becomes an LTM candidate cell group after the first LTM execution. This requires assignment of an LTM candidate ID to the UE’s current serving cell group.
Proposal 5: At configuration of LTM, an LTM candidate ID is assigned to the UE’s serving (current) configuration.
4.2	Requirement 2
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Figure 1 – Changes of UE’s current configuration carry over for the subsequent LTM executions
Figure 1 shows a subsequent LTM scenario where the UE ping pongs between two candidate configurations. At some point, the UE receives a configuration of its current configuration. In this case, the UE should check the LTM candidate ID associated with the UE’s current configuration and apply the same changes to the stored LTM candidate configuration so that the changes carry over for subsequent LTM executions.
Proposal 6: Capture in spec the following UE behavior: During subsequent LTM, if the UE receives a reconfiguration of its current cell configuration, the UE checks the LTM ID associated with the UE’s current cell configuration and applies the same changes to the stored LTM candidate configuration with the same LTM candidate ID.
5	LTM supervision timer
RAN2#123 agreed that the “legacy T304 timer is used to supervision the LTM cell switch procedure. FFS whether new values for timer T304 are needed.”
Since LTM minimizes interruption time and latency compared to L3 mobility, smaller values of the supervision timer should be supported. However, the t304 timer IE does not have spare values in current ASN.1. This implies a new timer should be introduced and the RAN2 agreement should be reverted.
Observation 2: The legacy t304 timer has no spare values. The range of values should be extended to smaller values for the LTM scenario.
Proposal 7: Introduce a new supervision timer for LTM that extends the range of the legacy t304 timer to smaller values (revert prior agreement).  
6	Coexistence of LTM and L3 HO/CHO
RAN2#121bis-e agreed that “while configured with LTM candidate cells, the UE can also execute any L3 handover command sent by the network.” Some issues still need to be worked out.
First, the UE may concurrently be configured with LTM and CHO. For instance, a Rel-18 UE may be configured with intra-gNB LTM candidates and inter-gNB CHO candidates, although other configurations still apply. However, a UE should not receive an LTM configuration and CHO configuration for the same cell. 
Proposal 8: The UE may concurrently be configured with LTM and CHO.
Proposal 9: The UE does not receive a CHO configuration and an LTM candidate configuration for the same cell.
Following the execution of L3 HO or CHO, the LTM configuration may no longer be valid and shall be autonomously released by the UE.
Proposal 10: The UE releases the LTM configuration post execution of L3 HO or CHO.
Similarly, the UE should release the stored CHO configurations post LTM execution since the latter may use delta signaling on top of the original source cell which changes with LTM execution.
Proposal 11: The UE releases the CHO configuration post LTM execution to avoid issues with delta signaling.
Since L3 HO command or CHO command is an RRC Reconfiguration message, it may carry a nested LTM configuration generated by the target gNB which the UE applies after execution of L3 mobility.
Proposal 12: The L3 HO/CHO command may carry a nested LTM configuration provided by the target gNB of L3 mobility.
7	RRC configuration of L2 reset (RLC, PDCP)
RAN2#122 agreed that the UE always does MAC reset with every LTM execution. The current implementation of the RRC running CR defines partitioning of the LTM candidate cells into sets based on which the UE determines whether to perform RLC reestablishment and PDCP recovery at LTM execution. Having separate configurations per reset type is more flexible for the network and should be supported.
Proposal 13: Separate “ltm-ServingCellNoResetID” and “ltm-NoResetID” are configured for RLC reestablishment and PDCP recovery.
8	Delta configuration
RAN2#119bis-e agreed that a PCell of one candidate LTM cell group be the same as an SCell of another candidate LTM cell group. Using a common reference for delta signaling of the two cell configurations is most efficient.
Observation 3: A PCell of one candidate LTM cell group may be an SCell of another candidate LTM cell group. A common reference cell configuration for delta signaling for the PCell configuration and the SCell configuration of the same cell is most efficient.
Consequently, configuring a PCell with respect to a reference SCell configuration and configuring an SCell with respect to a reference SpCell configuration should be supported.
Proposal 14: Each of SpCellConfig IE and SCellConfig IE within a CellGroupConfig IE of a candidate cell configuration may use delta signaling wrt to any of SpCellConfig IE and SCellConfig IE within the CellGroupConfig IE of the reference configuration.
Conclusion
This contribution discussed remaining RRC aspects of LTM. The following observations and proposals have been made:

LTM + NR-DC:
Observation 1: No complexity is foreseen for performing MCG LTM without releasing SCG since: 
· MN does not change for Rel-18 LTM.
· Network configuration ensures UE supports both (source MCG, SCG) and (target MCG, SCG) combinations.
Proposal 1: UE only releases SCG configuration at MCG LTM execution if configured by the network (revert prior agreement).
Proposal 2: For RACH-less SCG switch case, the UE indicates arrival to the target SCG cell via a MAC CE since the RRC Reconfiguration Complete message may be routed via an MCG cell.

LTM + CA:
Proposal 3: For a candidate LTM cell group, the UE reports L1 measurements of any of the candidate PCell and the candidate SCells as per network configuration.
Proposal 4: A current serving SCell can be an LTM candidate cell regardless of its activation state. LTM-specific L1 measurement reports and early RACH are supported for this cell independent of its activation state.
Spec support for subsequent LTM:
Proposal 5: At configuration of LTM, an LTM candidate ID is assigned to the UE’s serving (current) configuration.
Proposal 6: Capture in spec the following UE behavior: During subsequent LTM, if the UE receives a reconfiguration of its current cell configuration, the UE checks the LTM ID associated with the UE’s current cell configuration and applies the same changes to the stored LTM candidate configuration with the same LTM candidate ID.
Supervision timer:
Observation 2: The legacy t304 timer has no spare values. The range of values should be extended to smaller values for the LTM scenario.
Proposal 7: Introduce a new supervision timer for LTM that extends the range of the legacy t304 timer to smaller values (revert prior agreement).  
LTM/HO/CHO coexistence:
Proposal 8: The UE may concurrently be configured with LTM and CHO.
Proposal 9: The UE does not receive a CHO configuration and an LTM candidate configuration for the same cell.
Proposal 10: The UE releases the LTM configuration post execution of L3 HO or CHO.
Proposal 11: The UE releases the CHO configuration post LTM execution to avoid issues with delta signaling. 
Proposal 12: The L3 HO/CHO command may carry a nested LTM configuration provided by the target gNB of L3 mobility.
L2 reset:
Proposal 13: Separate “ltm-ServingCellNoResetID” and “ltm-NoResetID” are configured for RLC reestablishment and PDCP recovery.
Delta configuration:
Observation 3: A PCell of one candidate LTM cell group may be an SCell of another candidate LTM cell group. A common reference cell configuration for delta signaling for the PCell configuration and the SCell configuration of the same cell is most efficient.
Proposal 14: Each of SpCellConfig IE and SCellConfig IE within a CellGroupConfig IE of a candidate cell configuration may use delta signaling wrt to any of SpCellConfig IE and SCellConfig IE within the CellGroupConfig IE of the reference configuration.
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