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1. Introduction
The WI on further NR mobility enhancements [1] includes the following objectives for L1/2 based inter-cell mobility: 

	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized




One of the FFS in the running CR for 38.331 [3] is as follows
Editor’s Note: FFS about the co-existance of LTM and CHO.
This specific editor’s note relates to UE behavior when cell selection is performed while T311 is running, and the selected cell is configured as both LTM and CHO candidate (or whether NW should avoid such configuration). However, there are multiple coexistence issues that need to be addressed, not only with LTM and CHO but also LTM with L3 mobility in general.

2. Discussion

Since R18 LTM does not support inter-CU handover, we need to rely on L3 mobility for at least this case. In fact, a legacy handover (or CHO) procedure including the RRC measurements and reporting needs to be supported in case of handover to any cell outside of the configured LTM candidate set. Hence, even when LTM is in use, the UE will still have to perform L3 measurements and RRC measurement reporting (or CHO evaluation) in parallel. 

With regard to the FFS captured in the running CR, we would expect that a good network implementation would not configure a particular cell as both a CHO (L3) target and an LTM candidate. Work on supporting LTM with CHO is likely to be part of R19 scope, so we assume that for R18 we may consider that the NW implementation can avoid configuring the same target with both LTM and CHO. As an alternative, we could specify a prioritisation for the UE to apply, for example, if the cell is an LTM candidate then execute LTM, else if the cell is a CHO target then execute CHO (i.e. execute LTM as priority). 

Proposal 1: RAN2 to decide between the following options for when cell selection is performed while T311 is running, and the selected cell is configured as both LTM and CHO candidate:
Option a) NW will not configure a cell as both LTM and CHO target (i.e. the case can be avoided by NW implementation)
Option b) Specify a UE prioritization, e.g. UE executes LTM if configured, else executes CHO if configured, else performs RRC re-establishment.

Regardless of the decision related to proposal 1, it should be possible to configure LTM on some targets and CHO on other targets. For example, cells within a CU may be configured as LTM targets to enable lower latency and interruption, while cells on another CU could be CHO targets. 

Proposal 2: Some cells may be configured as LTM candidates while other cells may simultaneously be configured as CHO targets.

Assuming it is possible to configure LTM And CHO simultaneously (for different targets) then we also need to decide what happens when RLF or HOF occurs. One possibility would be to leave the cell selection to UE implementation, and execute LTM or CHO (or re-establishment) depending on what has been configured for the selected cell. Another option would again be to specify some prioritisation. For example, it could be beneficial to execute LTM rather than CHO, e.g. to stay within the same CU if possible or to enable a faster re-establishment. In this case, UE could first attempt to select an LTM candidate, and if no LTM candidates are suitable then select “any” other cells.

Proposal 3: RAN2 to decide between the following options for when cell selection is performed while T311 is running, and a mixture of LTM and CHO candidate cells are configured:
Option a) Leave cell selection to UE implementation and UE takes appropriate action depending on whether LTM, CHO, or neither are configured for the selected cell.
Option b) Specify a UE prioritization, e.g. UE attempts to select an LTM candidate cell, and if no LTM candidate is suitable then select any cell.


One further issue with configuring LTM and L3 mobility in parallel is a potential race condition between the 2 approaches. LTM cell changes will occur more frequently due to lower latency and shorter measurement evaluation times, so there will be some situations in which the L3 (e.g., inter-CU) handover is triggered too early or too late. For example, if an LTM cell change occurs during time-to-trigger for a L3 measurement event, then the event would not be triggered, and the event evaluation would need to re-start based on L3 measurements configured for the new serving cell, which could result in too late inter-CU handover and ultimately RLF. Some consideration on how to perform a L3 measurement event evaluation while LTM is in use is necessary. One option would be to update the L3 evaluation such that a CHO target or L3 measurement target continues to be evaluated even when the PCell is changed due to LTM. However, this may not be very straightforward. 

A more straightforward approach would be to use s-measure to control whether LTM is enabled or not. Currently s-measure is only used to allow UE not to measure on neighbour carriers/cells when the serving cell quality is suitably high. One proposal in the previous meeting [4] was that LTM measurements should ignore the s-Measure. However, this will lead to measurements being performed unnecessarily even when the PCell quality is high. Another option would be to introduce a separate s-Measure to use for LTM, while leaving the legacy s-Measure to be applicable to L3 measurements.

Proposal 4: Introduce a separate s-Measure to control LTM measurements.

However, this still does not solve the issue of potential frequent cell changes due to LTM affecting the L3 measurement evaluation. If we assume that when LTM is configured, then the UE will always be on the best LTM candidate cell, then we could also assume that the legacy s-Measure could be set to a lower value than the LTM s-Measure. This way, the L3 measurements would be enabled only when all cells in the set of candidate cells configured for LTM are below the s-Measure threshold. When this occurs, it is better to stop performing LTM and allow L3 measurement evaluation to run without being impacted by LTM.
 
Proposal 5: Legacy s-Measure disables LTM when RRC measurements are performed. 
· If the serving cell quality is above legacy s-Measure, then LTM measurements are performed (unless serving cell quality is also above LTM s-Measure) and RRC measurements are disabled. 
· If the serving cell quality is below legacy s-Measure, then LTM is disabled and RRC measurements are performed.


3. Conclusion
In this paper we provide the following proposals regarding potential solution directions to consider in the design of L1/2 triggered handover in Release-18.

Proposal 1: RAN2 to decide between the following options for when cell selection is performed while T311 is running, and the selected cell is configured as both LTM and CHO candidate:
Option a) NW will not configure a cell as both LTM and CHO target (i.e. the case can be avoided by NW implementation)
Option b) Specify a UE prioritization, e.g. UE executes LTM if configured, else executes CHO if configured, else performs RRC re-establishment.

Proposal 2: Some cells may be configured as LTM candidates while other cells may simultaneously be configured as CHO targets.


Proposal 3: RAN2 to decide between the following options for when cell selection is performed while T311 is running, and a mixture of LTM and CHO candidate cells are configured:
Option a) Leave cell selection to UE implementation and UE takes appropriate action depending on whether LTM, CHO, or neither are configured for the selected cell.
Option b) Specify a UE prioritization, e.g. UE attempts to select an LTM candidate cell, and if no LTM candidate is suitable then select any cell.

Proposal 4: Introduce a separate s-Measure to control LTM measurements.

Proposal 5: Legacy s-Measure disables LTM when RRC measurements are performed. 
· If the serving cell quality is above legacy s-Measure, then LTM measurements are performed (unless serving cell quality is also above LTM s-Measure) and RRC measurements are disabled. 
· If the serving cell quality is below legacy s-Measure, then LTM is disabled and RRC measurements are performed.
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