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Introduction 
In this paper we intend to confirm RAN2 understanding on the operation of conditional handover using L2/L1 mobility framework. While the WID points to this direction, and several companies in [1] provided comments on the RRC framework to also include the signalling mechanism for CHO style of L2/L1 mobility, it appears that some company views are not fully inline with the CHO for L2/L1. So we think it is important to confirm (or not) on this operation early on in this WID.
In addition, this paper also discusses the UE behaviour after a L2/L1 based HO is performed.
Practical usage of LTM
UE processing aspects
There have been discussions in the past meetings on how LTM should be able to reduce the latency of HO, based on the figure 1 below, some companies were too optimistic in trying to find and apply reduction wherever it is possible. We would like to use this paper to bring to RAN2’s attention on the practical (and likely) way in which a gNB-CU can use the LTM.
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Figure 1: The latency model for LTM
The above latency model assumes that the UE is given “the” target cell as part of the LTM, and then the cell switch follows. But does this mean that the NW cannot provide multiple target “candidate” cells? And based on the UE measurement report, actually choose a particular target cell from the configured candidate cells, for cell switch?
Observation 1: The RRC candidate configuration for LTM should not preclude the case where multiple LTM candidate cells are configured with the intent that cell switch command chooses one of them for L2 mobility.
[bookmark: OLE_LINK74]If the NW can provide multiple target candidate cells, then the definition of Tprocessing,1 needs some attention. It would likely be similar to UE being configured a CA configuration, where the total processing time accounts for the RAN2 parts as well as the RAN4 parts. But the CA configuration also accounts for the UE capability (in that, how the NW configures CA depends on UE capability it reported earlier). So similar logic needs to be applied for the RRC config of LTM.  
Observation 2: In case LTM RRC configuration has multiple candidate target cells, then UE’s ability to “pursue” these candidate cells, and how many of them, are dependent on the UE capability at the time LTM RRC configuration is provided. Atleast for intra-frequency LTM, the theUE’s ability to “measure” other active beams from target cells might be limited by the current UE MIMO configuration on the serving cell. Validation here does not reflect the actual validation of the target cell config.
The tricky part for LTM is that the configuration and application are separated in time! In some cases, there could be multiple LTM cell switches, based on a RRC configuration provided sometime in the past. Pls see the below agreement that the UE does not release the LTM candidate config after a cell switch.
	From RAN2-119-bis-e:
RAN2 assumes that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported. 
RAN2 assumes that candidate cell configuration can only be modified / released by Network (FFS later whether some optimization should be applied e.g. for release). 




Observation 3: Since the UE is expected to not release the candidate configuration after cell switch, and (subsequent) LTM cell switch could happen without RRC configuration, the practical usefulness of Tprocessing,1 is severely limited to knowing the minimum time the NW should wait until a cell switch command is to be given to the UE after and RRC configuration with LTM is given. 
We think anyway the UE needs to provide some sort of “feedback” with L1 (or other forms of) measurement to indicate the NW on the trigger of cell switch. From this perspective, we think that further analysis of Tprocessing,1 is not critical to the progress of LTM.
Proposal 1: Tprocessing,1 is similar to any other RRC configuration processing delay and should not be part of LTM latency reduction efforts. Existing RRC processing delay requirements are applicable to Tprocessing,1 and RAN2 can re-visit later if additional discussion is needed.

ASN.1 Decoding and Validation
On the open item of UE actions after receiving RRC with LTM configuration with respect to ASN.1 decoding and validation:
	FFS whether ASN.1 decoding and validity/compliance check of candidate cell configuration are performed upon reception of the candidate cells configuration. FFS if this need to be specified. 




We have already alluded in the first section on the incorrect applicability of validation at the UE due to the variability in the UE configuration at various times during the usage of LTM prior to application of target cell configuration. We would like to also bring up two additional aspects here:
· The impact from UE feedback on the target LTM candidate cells 
· Potential separation of measurement (feedback) configuration with respect to the candidate cell configuration.
Observation 4: Assuming multiple candidate LTM cells can be configured in the RRC message, UE’s ability to feedback to the NW on these candidate LTM cells is important for the LTM cell switch, and so it is important for RAN2 to focus on the UE’s requirements in providing the feedback (measurements) on candidate LTM cells after RRC LTM configuration.
Observation 5: It appears to be useful for the UE to know about the configuration that the UE needs to use for measurement feedback on candidate LTM cells, and so as part of UE requirements after receiving RRC LTM config, the UE should focus on decoding/applying the measurement config than be concerned about the candidate LTM cell config.
Observation 6: Similar to L3 mobility, it might be better to have the control of measurement configuration be provided by the serving cell (for the candidate LTM) than have the measurement configuration as part of candidate LTM cells, even though the RS to be used for measurement are part of the candidate LTM cells.
We note there is an LS from RAN1 to RAN3/2 about how the source DU would know about the target DU RS configuration and about how the source DU would act on the measurement report from UE on target DUs.
	Agreement
-          Send an LS to RAN2/RAN3 asking the clarification on intra-/inter-DU scenario:
-       RAN1 has started the discussion on the configuration for L1 measurement and TCI states for candidate cells. Regarding the following RAN2 agreements captured in RAN2 LS (R1-2208331/R2-2209257), it is not clear for RAN1 which kind of information/configuration for candidate cell(s) are available at a serving cell for inter-DU case for Rel-18 L1/L2 mobility. Thus, companies have different understanding on the implication of the sentence “as much commonality as reasonable” in the LS.
-         The design for intra-DU and inter-DU L1/L2-based mobility should share as much commonality as reasonable. FFS which aspects need to be different.
- 	RAN1 respectfully asks RAN2 and RAN3 if the serving DU knows the measurement RS configuration and TCI state configuration of cells served by another DU




Observation 7: (Atleast for inter-DU case) It is still open on how the source DU/target DU and gNB-CU act in handling the target DU’s RS and the UE measurement feedback before the LTM cell switch. Using legacy logic would imply that gNB-CU is the main controller and deals with UE measurements as well.
Observation 8: RAN2 has not yet agreed on the format of LTM measurements (L1 based or L2 or L3 based). Part of it is also dependent on RAN1/4 progress. Atleast for the L1 based measurements, RAN2 agreed to leave it completely to RAN1.
Since there are still several aspects that need to be discussed, and also the fact that UE should focus on applying the measurement aspects of candidate LTM cells than the candidate LTM configuration, it might better separate the “measurement” part of LTM and the candidate configuration part of the LTM as shown in figure 2 below. This would be a bit similar to the CHO config, where the trigger parts are separate from the config parts.
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Figure 2: Similar to CHO trigger, a LTM meas config separate from LTM cells
Proposal 2: RRC LTM configuration will have measurement configuration of the candidate LTM cells (which is considered as the serving cell configuration and not associated with the candidate LTM configuration).
Proposal 3: RAN2 to focus on UE requirements in applying the measurement configuration in LTM RRC config, and leave the ASN.1 decoding/validity check of the LTM candidate cell config part to UE implementation (FFS if anything needs to be specified on handling the LTM candidate configuration) 

Conclusions
Observation 1: The RRC candidate configuration for LTM should not preclude the case where multiple LTM candidate cells are configured with the intent that cell switch command chooses one of them for L2 mobility.
Observation 2: In case LTM RRC configuration has multiple candidate target cells, then UE’s ability to “pursue” these candidate cells, and how many of them, are dependent on the UE capability at the time LTM RRC configuration is provided. Atleast for intra-frequency LTM, the theUE’s ability to “measure” other active beams from target cells might be limited by the current UE MIMO configuration on the serving cell. Validation here does not reflect the actual validation of the target cell config.
Observation 3: Since the UE is expected to not release the candidate configuration after cell switch, and (subsequent) LTM cell switch could happen without RRC configuration, the practical usefulness of Tprocessing,1 is severely limited to knowing the minimum time the NW should wait until a cell switch command is to be given to the UE after and RRC configuration with LTM is given. 
Observation 4: Assuming multiple candidate LTM cells can be configured in the RRC message, UE’s ability to feedback to the NW on these candidate LTM cells is important for the LTM cell switch, and so it is important for RAN2 to focus on the UE’s requirements in providing the feedback (measurements) on candidate LTM cells after RRC LTM configuration.
Observation 5: It appears to be useful for the UE to know about the configuration that the UE needs to use for measurement feedback on candidate LTM cells, and so as part of UE requirements after receiving RRC LTM config, the UE should focus on decoding/applying the measurement config than be concerned about the candidate LTM cell config.
Observation 6: Similar to L3 mobility, it might be better to have the control of measurement configuration be provided by the serving cell (for the candidate LTM) than have the measurement configuration as part of candidate LTM cells, even though the RS to be used for measurement are part of the candidate LTM cells.
Observation 7: (Atleast for inter-DU case) It is still open on how the source DU/target DU and gNB-CU act in handling the target DU’s RS and the UE measurement feedback before the LTM cell switch. Using legacy logic would imply that gNB-CU is the main controller and deals with UE measurements as well.
Observation 8: RAN2 has not yet agreed on the format of LTM measurements (L1 based or L2 or L3 based). Part of it is also dependent on RAN1/4 progress. Atleast for the L1 based measurements, RAN2 agreed to leave it completely to RAN1.



Proposal 1: Tprocessing,1 is similar to any other RRC configuration processing delay and should not be part of LTM latency reduction efforts. Existing RRC processing delay requirements are applicable to Tprocessing,1 and RAN2 can re-visit later if additional discussion is needed.
Proposal 2: RRC LTM configuration will have measurement configuration of the candidate LTM cells (which is considered as the serving cell configuration and not associated with the candidate LTM configuration).
Proposal 3: RAN2 to focus on UE requirements in applying the measurement configuration in LTM RRC config, and leave the ASN.1 decoding/validity check of the LTM candidate cell config part to UE implementation (FFS if anything needs to be specified on handling the LTM candidate configuration) 
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