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LTM has been declared complete from RAN2 pov in the November RAN2 meeting. However, there are some gaps which need discussion and conclusion. In this contribution, we present those pending issues and provide analysis.

Discussion
The pending issues are discussed in the below sub-sections.  
Reference configuration
	Agreement - RAN2#120:
· Reference configuration
· A UE stores the reference configuration as a separate configuration
· The reference configuration is managed separately

Agreement - RAN2 #121.
· Usage of reference configuration: 
- 	Candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration (FFS if done at cell switch or before the cell switch)
- 	The complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. 
-	To support reconfigurations that requires reset of RLC PDCP, this should be possible (in principle same a full config) 
-	FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified.
-	FFS if the reference configuration can be derived from the current UE configuration at some point of time. 
· In the RRC procedures, the candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration when the UE receives the LTM configuration (before the LTM cell switch). UE implementation can postpone that step to the reception of the LTM cell switch command. FFS Discuss early vs late compliance check. 
· In the RRC procedures, the complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset MAC, RLC or PDCP. FFS whether we can rely on a modified version of the reconfiguration procedure with fullconfig flag set. FFS how to make sure the procedures work in case the LTM candidate configuration is a complete configuration.



The above agreements were made in RAN2 #121. They describe how a reference configuration is to be used by candidate/target gNB-DU to provide a delta configuration. They also describe how a UE can derive full candidate/target cell configuration using the reference and delta configurations.
It is possible that UE may have to undergo intra-gNB mobility to different cells with different configurations i.e a gNB may host different kinds of gNB-DUs whose cell configurations are vastly different and therefore reference configurations cannot be used to determine the full candidate cell configuration. 
In such scenarios, it is imperative that the candidate/target gNB-DU provides a full candidate cell configuration. But during subsequent mobility, there may be adjacent cells having similar characteristics which effectively makes a case for a second reference configuration.  
For eg: if there are two kinds of gNB-DUs, one FR1 and another FR2, there could be two base reference configurations used for LTM candidate cell preparation.
[bookmark: OLE_LINK79]Observation 1: There could be scenarios where the candidate/target configurations are entirely different and hence cannot be prepared as a delta of reference configuration.
Observation 2: There could be different gNB-DUs having different kinds of cells which may require different reference configuration for a UE to prepare the full candidate/target cell configuration using a delta configuration.
Proposal 1: RAN2 discusses the possibility of one gNB having multiple reference configurations for a UE and agrees a solution to address the issue.

LTM interworking with DTX/DRX
Connected mode DRX (C-DRX) is a key feature for device energy saving. This is an existing feature in 3GPP specifications since Release-15 for NR. C-DRX provides two levels of monitoring granularity via the short and long DRX configurations. It allows the UE to only monitor scheduling messages during well-defined monitoring intervals e.g. during 10ms on-durations once every 160ms in long DRX. The rest of the time the device can remain in sleep mode.
For a UE configured with LTM and C-DRX, the interworking between C-DRX and LTM involves preparation and execution of LTM when C-DRX is configured for a UE.

Cell DTX/DRX is specified as part of the Rel 18 work item “Network Energy Savings”. Cell DTX/DRX is applied to at least UEs in RRC_CONNECTED state. A periodic Cell DTX/DRX (i.e., active and non-active periods) can be configured by gNB via UE-specific RRC signalling per serving cell. During a cell DTX/DRX, the cell may have no transmission/reception or only keep limited transmission/reception. For example, the cell does not need to transmit or receive some periodic signals/channels, such as common channels/signals or UE specific signals/channels.

For a UE configured with LTM, the interworking with a cell DTX/DRX involves preparation and execution of LTM when Cell DTX/DRX is configured for a UE at the serving and candidate/target cell.

Since LTM cell switch execution is based on L1 measurement reports which are unfiltered, possibility of ping-pongs cannot be ruled out. Hence, there is a need to ensure that LTM cell switch command delivery is not delayed to the UE. Therefore, there is a need to make sure that UE’s undergoing LTM are not impacted due to DTX/DRX.

Proposal 2: RAN2 discusses and agrees a way-forward to address any potential issues arising out of the interworking between LTM, C-DRX and LTM, cell DTX/DRX.

Proposal 3: RAN2 discusses and agrees a way-forward to address all major mandatory interworking issues with LTM.

UE-based TA measurement
	Agreement – RAN1#113:
· From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported



The above agreement describes an alternative way of acquiring the candidate cell TA. The UE derives the TA of a given candidate cell based on UE capability and doesn’t require the UE to perform RACH to acquire the candidate cell TA.

The above agreement introduces several observations.

Observation 3: UE-based TA measurement is based on UE capability and is configured by the gNB-CU using RRC signaling.
Observation 4: UE-based TA measurement doesn’t require UE to perform RACH towards candidate cell to acquire TA.
Observation 5: UE-based TA measurement doesn’t require the serving DU to provide TA along with the LTM cell switch command using a MAC CE.

This also implies that the serving gNB-DU may not need to issue a PDCCH order to the UE to acquire TA of the candidate cell. But the serving gNB-DU may not be aware if the UE has been configured with UE-based TA measurement. Hence, we propose that RAN2 sends an LS to RAN3 to discuss and agree a solution to ensure that the serving gNB-DU is aware if the UE-based TA measurement is configured for the UE.

Observation 6: The serving gNB-DU doesn’t issue a PDCCH order to acquire TA to a UE configured with UE-based TA measurement.

Proposal 4: RAN2 sends an LS to RAN3 to discuss and agree a solution to ensure that the serving gNB-DU is aware if the UE-based TA measurement is configured for the UE.


Conclusion
We have the following observations:
Observation 1: There could be scenarios where the candidate/target configurations are entirely different and hence cannot be prepared as a delta of reference configuration.
Observation 2: There could be different gNB-DUs having different kinds of cells which may require different reference configuration for a UE to prepare the full candidate/target cell configuration using a delta configuration.
Observation 3: UE-based TA measurement is based on UE capability and is configured by the gNB-CU using RRC signaling.
Observation 4: UE-based TA measurement doesn’t require UE to perform RACH towards candidate cell to acquire TA.
Observation 5: UE-based TA measurement doesn’t require the serving DU to provide TA along with the LTM cell switch command using a MAC CE.
Observation 6: The serving gNB-DU doesn’t issue a PDCCH order to acquire TA to a UE configured with UE-based TA measurement.
We have the following proposals: 
Proposal 1: RAN2 discusses the possibility of one gNB having multiple reference configurations for a UE and agrees a solution to address the issue.
Proposal 2: RAN2 discusses and agrees a way-forward to address any potential issues arising out of the interworking between LTM, C-DRX and LTM, cell DTX/DRX.

Proposal 3: RAN2 discusses and agrees a way-forward to address all major mandatory interworking issues with LTM.

Proposal 4: RAN2 sends an LS to RAN3 to discuss and agree a solution to ensure that the serving gNB-DU is aware if the UE-based TA measurement is configured for the UE.
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