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1	Introduction
According to the agreements from RAN2#123bis [1] and RAN2#121bis [2]: 

	RAN2#123bis
It is assumed that L3 handover may happen while LTM is configured / evaluated / used.

RAN2#121bis  
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.
 


This document discusses the aspects of the Simultaneous LTM configuration with L3 mobility. Specifically, the configuration of LTM and CHO is analysed, whereas the CHO may contain LTM configuration to be used upon L3 handover.
2	LTM and L3 mobility interworking
2.1	Scenarios of LTM and L3 mobility interworking
Even though LTM targets intra CU mobility (Rel-18 scope is intra-CU), L3 mobility can deal with both intra and inter CU mobility. In Rel.18 nothing prevents the gNB to configure both of them at the same time (for the same or different target cells). Additionally, nothing prevents the target gNB to configure LTM at the time of L3 mobility configuration (e.g., in case of CHO). 
Figure 1 captures a scenario where the UE is configured with LTM in cells 1.1 and 1.2 which belong to DU1 and are controlled by Source CU. Based on the UE measurements Source CU configures L3 mobility (Baseline HO or CHO) for target CU (which controls DU2 (with cells 2.1 and 2.2) and DU3 (with cells 3.1 and 3.2). In this scenario, Target DU has two options: 
1) configure L3 mobility for the UE to go to cell 2.1 (based on the UE L3 measurements) and then configure (if it wishes to do so) LTM for the intra CU cells (i.e., cells 2.1, 2.2, 3.1, 3.1); 
2) configure at the same time both L3 mobility and LTM, and have in the target cell configuration of the L3 handover command (RRC Configuration) the LTM configuration of these cells belonging to Target CU. 
Following this approach, the UE will switch to the target CU and upon connecting to cell 2.1 it will be able to operate with LTM in cells 2.1, 2.2, 3.1 and 3.2 (i.e., controlled by the same CU, including subsequent LTM).
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Figure 1: LTM and L3 mobility configuration
As shown in Figure 1, the UE moves from cell 1.1 to cell 2.1. This would be done with L3 mobility to cell 2.1 of Target CU.  However, as shown in Figure 2, it is possible to configure the UE with more than one CHO candidate cells, with target cells 2.1 and 3.1. 
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Figure 2: LTM and CHO configuration
In this case, following the standard procedure the UE will have two target cell configurations for CHO, one for cell 2.1 and one for cell 3.1.
Observation 1: It is possible to configure the UE with L3 mobility and the target cell configuration contain LTM configuration.
2.2	RRC Reconfiguration Structure for LTM and L3 mobility coexistence
Figure 3 provides a representation of the RRC configuration that it is provided to a UE for the scenario captured in Figure 3. In this example the UE is configured with LTM for cells 1.1 and 1.2 marked as LTMConfigA. Additionally, the UE is configured with CHO for two possible cell changes i.e., from cell 1.1 à cell 2.1 and from cell 1.1 à cell 3.1.
If the Target CU provides LTM configuration for cells 2.1, 2.2, 3.1 and 3.2, the RRC configuration will contain duplicates of the same configuration (marked as LTMConfigB) for the LTM cells, one for the target cell 2.1 and one for the target cell 3.1, as shown in Figure 3.
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Figure 3: RRC Reconfiguration message for LTM and CHO
Observation 2: In case UE is configured with CHO containing LTM configurations, it is likely that target cell configuration for CHO (L3 mobility) will contain duplicates of information which is identical for all target cells.  
Since the RRC configuration for CHO and LTM is allowed to contain only up to 8 target cell configurations, such structure would limit the number of LTM configurations to be provided to the UE, simply due to the duplicate target cell LTM configurations. 
Observation 3: In case of simultaneous LTM and CHO configuration to the UE, the limit of 8 target cells, significantly reduces the ability of the network to configure LTM target cells in the target cells’ CHO configurations. 
In order to reduce the duplications of information elements when the UE is configured at the same time with LTM and L3 mobility. 
· Option 1: use of a common LTM configuration IE for the CHO as part of the Conditional Reconfiguration IE (PCell change)
· CHO configuration is provided using a separate reference configuration IE. 
· This means that for multiple CHO cells, if there is a common LTM part this will be included in the Conditional Reconfiguration IE and it will be common thus avoiding duplications
· Option 2: use of common reference among the target cell configurations
· Each CHO configuration has specific fields for each target cell
· The target cell configurations share the same LTM configuration, since this is prepared by the same Target CU.
· Option 3: use of CHO conditions for LTM configuration application 
· CHO conditions for the target cells are provided separately 
· The target cell configurations are LTM configurations; in case the CHO condition is fulfilled the UE will apply the LTM configuration linked with the CHO condition.
Option 1 is a simple approach reusing the current RRC structure. In such approach the target cells’ delta configurations will share a common part, that of the target cells LTM configurations. Once the UE will process the target cell configuration it will combine the target cell configuration with the common LTM configurations. On the other hand, such approach requires that all target cells share the same LTM configurations. In option 2, a similar approach is followed but the conditional reconfiguration of the target cells may contain multiple LTM configurations and each CHO target cell configuration may point to one of them. Finally, option 3 is based on the inclusion of a new LTM configuration in the RRC configuration which is not linked with the measurement and report configurations of the currently configured LTM cells, but on the contrary the UE will access these configurations once a (CHO) condition is triggered. Following the analysis above, Option 1 has the least standardization impact, requiring only to specify the UE behaviour when the  CHO condition is triggered. 
Observation 4: A common LTM configuration IE for the CHO as part of the Conditional Reconfiguration IE (Option 1) in case LTM is configured at the same time with CHO, has the least standardization impact, requiring only to specify the UE behaviour when the  CHO condition is triggered.   
Proposal 1: RAN2 to support use of a common LTM configuration IE for the CHO as part of the Conditional Reconfiguration IE (Option 1) in case LTM is configured at the same time with CHO.
In Rel.16 CHO, the UE once it performs handover it releases the provided target cell configurations. A similar behavior should be employed in case of simultaneous LTM and CHO configuration (as presented in Figures 1 and 2). Once the UE performs CHO to one of the prepared cells it should release the source cell configuration, which contains the LTM configurations as well (i.e., configurations of cells 1.1 and 1.2).
Proposal 2: Once the UE performs CHO it releases the already provided LTM configurations that are not part of the CHO configuration.
3	Conclusion
This document has made the following observations:
Observation 1: It is possible to configure the UE with L3 mobility and the target cell configuration contain LTM configuration.
Observation 2: In case UE is configured with CHO containing LTM configurations, it is likely that target cell configuration for CHO (L3 mobility) will contain duplicates of information which is identical for all target cells.  
Observation 3: In case of simultaneous LTM and CHO configuration to the UE, the limit of 8 target cells, significantly reduces the ability of the network to configure LTM target cells in the target cells’ CHO configurations. 
Observation 4: A common LTM configuration IE for the CHO as part of the Conditional Reconfiguration IE (Option 1) in case LTM is configured at the same time with CHO, has the least standardization impact, requiring only to specify the UE behaviour when the  CHO condition is triggered.   
And proposed the following:
Proposal 1: RAN2 to support use of a common LTM configuration IE for the CHO as part of the Conditional Reconfiguration IE (Option 1) in case LTM is configured at the same time with CHO.
Proposal 2: Once the UE performs CHO it releases the already provided LTM configurations that are not part of the CHO configuration.
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