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1	Introduction
During the past RAN2 meetings, we have made the following agreements: 
	RAN2#125  
No restriction, LTM and conditional reconfiguration can be configured for the same candidate cell (as current TS). Assume that there will be differentiation in the RRC reconfig confirm, so that the target network can know whether CHO or LTM is used.
Align with CHO text regarding CHO L3 HO, on priority of LTM cell switch cmd vs execution of CHO. 
RAN2#123bis
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.  
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 interworking of LTM with L3 mobility and DC. Specifically, the configuration of LTM and CHO is analysed, whereas the CHO may contain LTM configuration to be used upon L3 handover. Moreover, we also discuss the signalling aspects associated with indicating the reference configuration updates in the context of DC. 
2	Discussion
Different from LTM, L3 mobility is designed to enable both intra and inter CU mobility. Nevertheless, in the context of Rel.18 it is possible for the gNB to configure LTM as part of the L3 mobility configuration (e.g., in case of CHO). 
2.1	Release of LTM configurations upon CHO execution
When CHO is executed, the UE applies the selected CHO condition’s RRCReconfiguration as delta over the previous serving cell. Upon successful cell switch, the UE releases the other CHO candidate delta configurations. This is needed because all CHO candidate configurations are given as delta configurations over the serving cell configuration. If the serving cell changes, then the delta configurations that were given become obsolete. However, in the case when the CHO delta configuration contains an LTM configuration in it, their release upon CHO execution will also result in the LTM configurations being discarded. In some situations, it may be beneficial to save the LTM configuration in the UE before releasing the CHO conditions, allowing the network to provide new CHO configurations to the UE without having to re-provide the same LTM configurations that were flushed just with the current HO.
Observation 1: Storing the LTM configuration in the UE before releasing the CHO configurations is beneficial as it allows for providing new CHO configurations to the UE without re-sending the same LTM configurations.
For instance, consider a scenario wherein the UE goes from CU1 to CU2 and back to CU1 through CHO. In this case, the NW would again need to provide to the UE the LTM configurations for CU1, which was just released. Such additional signalling could be avoided by making the UE to store at least the LTM reference configurations that were given earlier. 
Proposal 1: UE does not autonomously release the LTM configurations upon CHO execution. 
2.2	LTM and CHO mobility interaction
Figure 1 shows a representation of a UE being configured with LTM mobility for cells 1, 2, and 3, which belong to the same source CU. The UE can be handed over between cells 1, 2, 3 through LTM mobility. Depending on its mobility pattern, the UE can be situated in the intersection of cells 2 and 3 (which belong to the same CU) and cell 4 (which belongs to another CU) as shown in the Figure 1. For the UE to be handed over to cell 4, it needs to perform CHO since cell 4 belongs to a different CU (as Rel-18 does not support inter-CU LTM). 
Preparing the L3 handover can be time consuming, and it may take around 40 ms [1]. During this time the UE may end up in radio link failure (RLF), e.g., due to deterioration of radio conditions or losing the handover command, even though it has configurations which could enable the UE to maintain the connectivity (of the already configured ones, e.g., cell 2 in Figure 1). In this case, the CU can decide to temporarily modify LTM triggering conditions at the DU side. The serving CU is aware of the LTM configuration that is present in the UE. Resending the entire CHO configurations to the UE would likely result in an unnecessary increase of additional signalling. Instead, it is simpler if the CU prepares the CHO configurations as delta over the existing LTM configuration. 
Proposal 2: Source CU sends the L3 reconfiguration message as a delta configuration over the existing LTM configuration. Capture the TP in Annex A.1 in TS 38.331. 
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Figure 1: Schematic Representation of the Scenario
2.3	LTM and NR-DC inter-working
In scenarios where MCG LTM is configured UE will be configured with reference configuration and candidate configuration. It is agreed that the combination of reference configuration and candidate configuration is a complete configuration. The understanding of which IEs are considered as part of complete configuration is not clear. SCG configuration may be included to reference or candidate configuration to form a complete configuration. If PSCell change is triggered over SRB3 the SCG configuration may change, and MN might be unaware of this. Thus, the SCG configuration in reference or candidate configuration would be the SCG configuration related to the previous PSCell before PSCell change. Thus, applying reference or candidate configuration may cause UE to apply an outdated SCG configuration stored in candidate or reference configuration.
Observation 2: SCG configuration may be part of reference or candidate configuration. If PSCell change is done over SRB3, and MCG LTM is triggered after this. This causes UE to apply the SCG configuration of the previous PSCell. This issue can be solved if it is clarified that before PSCell change the SN coordinates with MN. 
Proposal 3: When MCG LTM is configured SN coordinates with MN before PSCell change. 
  5	Conclusion
This document has made the following observations:
Observation 1: Storing the LTM configuration in the UE before releasing the CHO configurations is beneficial as it allows for providing new CHO configurations to the UE without having to re-send the same LTM configurations.
Observation 2: SCG configuration may be part of reference or candidate configuration. If PSCell change is done over SRB3, and MCG LTM is triggered after this. This causes UE to apply the SCG configuration of the previous PSCell. This issue can be solved if it is clarified that before PSCell change the SN coordinates with MN. 
And proposed the following:
Proposal 1: UE does not autonomously release the LTM configurations upon CHO execution. 
Proposal 2: Source CU sends the L3 reconfiguration message as a delta configuration over the existing LTM configuration. Capture the TP in Annex A.1 in TS 38.331. 
Proposal 3: When MCG LTM is configured SN coordinates with MN before PSCell change. 
Annex
A.1 TP related to simultaneous LTM and CHO interactions
In Section 5.3.5.13.3 in 38.331capture the following text:
2>	if the entry in condReconfigToAddModList includes an condRRCReconfig;
3>	replace condRRCReconfig within the VarConditionalReconfig with the value received for this condReconfigId;
2> if condReconfigToAddModList includes ltm-ReferenceConfiguration-v18xy indication;
      3> retrieve the indicated configuration to prepare the RRCReconfiguration message for condRRCReconfig by using the ltm-ReferenceConfiguration-v18xy and condRRCReconfig
3> replace condRRCReconfig within the VarConditionalReconfig with the value received for this condReconfigId;
1>	else:
2>	add a new entry for this condReconfigId within the VarConditionalReconfig;
1>	perform conditional reconfiguration evaluation as specified in 5.3.5.13.4;
Moreover, modify the following in the RRCReconfigurationMessage:
CondReconfigToAddMod-r16 ::= SEQUENCE {
   condReconfigId-r16 CondReconfigId-r16,
   condExecutionCond-r16 SEQUENCE (SIZE (1..2)) OF MeasId OPTIONAL, -- Need M   condRRCReconfig-r16 OCTET STRING (CONTAINING RRCReconfiguration) OPTIONAL, -- Cond condReconfigAdd   ...,   [[   condExecutionCondSCG-r17 OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17) OPTIONAL -- Need M   ]],   [[   condExecutionCondPSCell-r18 SEQUENCE (SIZE (1..2)) OF MeasId OPTIONAL, -- Cond condReconfigCHO-WithSCG   subsequentCondReconfig-r18 SubsequentCondReconfig-r18 OPTIONAL, -- Need M
 securityCellSetId-r18 SecurityCellSetId-r18 OPTIONAL, -- Need M
 scpac-ConfigComplete-r18 ENUMERATED { true } OPTIONAL -- Cond CPAC
 ]],
[[ltm-ReferenceConfigurationIndication-v18xy ENUMERATED { true } OPTIONAL, -- Need M]]
}
In Section 5.3.5.3 in 38.331capture the following text:
1>	if the RRCReconfiguration message includes the ltm-Config:
2>	if the ltm-Config is set to setup:
3>	perform the LTM configuration procedure as specified in 5.3.5.18.1;
2>	else:
3>	perform the LTM configuration release procedure as specified in clause 5.3.5.18.7;
1> if RRCReconfiguration includes ltm-ReferenceConfigurationIndication-v18xy and RRCReconfiguration includes the reconfigurationWithSync in spCellConfig of an MCG
      2>  prepare complete RRCReconfiguration by applying over the LTM reference configuration
2>reset the ltm-ReferenceConfigurationIndication-v18xy
2> perform the RRC reconfiguration procedure as specified in 5.3.5.3;
1>	set the content of the RRCReconfigurationComplete message as follows:
2>	if the RRCReconfiguration includes the masterCellGroup containing the reportUplinkTxDirectCurrent:
3>	include the uplinkTxDirectCurrentList for each MCG serving cell with UL;
Moreover, modify the following in the RRCReconfigurationMessage:
RRCReconfiguration-v1800-IEs ::= SEQUENCE {
   needForInterruptionConfigNR-r18 ENUMERATED { enabled, disabled } OPTIONAL, -- Need M
   uav-Config-r18 SetupRelease { UAV-Config-r18} OPTIONAL, -- Need M
   sl-IndirectPathAddChange-r18 SetupRelease { SL-IndirectPathAddChange-r18} OPTIONAL, -- Need M
   n3c-IndirectPathAddChange-r18 SetupRelease { N3C-IndirectPathAddChange-r18} OPTIONAL, -- Need M
   n3c-IndirectPathConfigRelay-r18 SetupRelease { N3C-IndirectPathConfigRelay-r18} OPTIONAL, -- Need M
   otherConfig-v1800 OtherConfig-v1800 OPTIONAL, -- Need M
   srs-PosResourceSetLinkedForAggBWList-r18 SetupRelease { SRS-PosResourceSetLinkedForAggBWList-r18} OPTIONAL, -- Need M
   ltm-Config-r18 SetupRelease { LTM-Config-r18} OPTIONAL, -- Need M
ltm-ReferenceConfigurationIndication-v18xy ENUMERATED { true } OPTIONAL
   nonCriticalExtension SEQUENCE {} OPTIONAL
}
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