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[bookmark: _Toc116995841]Introduction
In this contribution we discuss open issues related to general aspects and scenario for LTM handovers. 
[bookmark: _Toc116995842]Discussion
Measurements and reporting during active data transmission.
LTM measurements are only needed when LTM mobility is needed. And LTM mobility is not always needed but would mostly be needed to facilitate the goals of LTM. Hence, LTM measurements may not always be needed by the network, and this may lead to that the UE performs unnecessary LTM assistance measurements.
There may be multiple negative impacts from performing LTM L1 measurements: 
· Depending on the UE capability, LTM measurements may cause interruptions on the serving cell depending on the UE capability of performing L1/L3 measurements on one or more neighboring cells.
· UE measurement burden impacts the UE power consumption. Hence, additional measurements for LTM will likely increase UE power consumption
UE should only perform and/or report relevant LTM assistance measurements when here is need for a LTM mobility,  and can report these to network in a timely manner. Naturally, when there is no need for a LTM mobility, the UE is not required to perform and/or report LTM assistance measurements.
The UE should only perform LTM measurements when the UE is in active data transmission, for example when the UE is in Active time or when the Inactivity timer is running in the UE. When the Inactivity timer is not running in the UE (or UE is not in active time) the UE is not required to perform LTM measurements and/or reporting.
[bookmark: _Toc142662787]UE is not required to perform LTM measurements when UE is not in active data transmission
Expired but detectable cells / known cell condition.
	Observation 1: [bookmark: _Hlk135980725]Issue 2-1-2: Whether to consider L1 measurements on unknown cell
Observation 2: < Way Forward>: 
· For the baseline “UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report”:
· UE is not required to perform L1 measurements on [undetected or undetectable or unknown] cell.
Observation 3: 



As stated in NR 38.133, section 9.13, for L1-RSRP measurement of a cell with different PCI than the serving cell, the following known cell condition is specified: 
	-	The UE has sent a valid L3 measurement report during the last 5 seconds, and
-	The SSB from the cell with different PCI remains detectable according to the cell identification requirements specified in clause 9.2.  
Otherwise, the cell is unknown.



The above known condition is defined for ICBM, which is a procedure that involves serving cell and assistant cell/s for enhancing data transmission reliability. In ICBM, no mobility is involved, UE will only listen to the common search space of the serving cell and listen to the broadcast channel of the serving cell. Hence, these will not be received from the cell with different PCI. ICBM focus on the TCI state of the assistant cells is for the purpose of data reception. 
LTM procedure is different from ICBM as it also supports mobility between 2 cells while no data reception from the 2 cells is ongoing. It can be seen as a complementary handover procedure that goes along side with L3 handover by utilizing lower layer measurements. Hence, if RAN4 decide to use the requirements in section 9.13, RAN4 need to discuss the very basic applicability conditions. 
The network can configure the UE with event-based reporting which will inform the network when a cell fulfils an event decided by ‘enter’ conditions. Network can also use event-based reporting to ensure that network is informed when a cell no longer fulfils an event decided by ‘leave’ condition.
Hence, by use of ‘enter’ and ‘leave’ conditions the network will know if an LTM target cell is a potential candidate for further LTM measurements. By use of event-based measurement report triggers, the network can avoid configuring the UE to send periodic measurement reports.
Network may of course use periodic measurement reporting, but this is often seen as bringing additional, and in many situations unnecessary, measurement reporting overhead. 
However, if RAN4 keeps the ‘The UE has sent a valid L3 measurement report during the last 5 seconds’ condition for the target LTM cell to be known, the network would have to configure the UE to transmit measurement reports regularly. Only this way can the network ensure that it will receive L3 measurement report from the UE to fulfill the known condition. And only this way would the network be sure that at least that condition is seen as fulfilled on UE side. 
As a result, we find that it is redundant to have the condition “The UE has sent a valid L3 measurement report during the last 5 seconds” as part of having an LTM cell being considered as known. 
The 5 seconds does not guarantee that the channel is usable for the network or UE, especially in mobility and/or in FR2 scenarios. It is more important to have real conditions that inform the network about real UE state rather than an arbitrary time limitation. 
[bookmark: _Toc142647311][bookmark: _Toc142662788]For rel-18 LTM, remove “during the last 5 seconds” from the known cell conditions.
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[bookmark: _Ref142647315]Figure : Non-detectable cells, known cells, and expired but detectable cells
The known condition is currently only visible for the UE. The real known condition is defined whether “The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3”.
[bookmark: _Toc142647309][bookmark: _Toc142662789]Known condition is not currently visible to the network. 
As mentioned above, the known condition should be on the detectability of a cell, rather than arbitrary time. For example, if a cell has been recently detected, (e.g., 5.01 seconds ago), the cell is considered as unknown according to the current definition. These expired but detectable candidate cells should be included in the LTM known condition.  
[bookmark: _Toc142647310][bookmark: _Toc142662790]Cells detected more than 5s ago but are still detectable, are considered as known cells for LTM.
For the cells which are detectable / detected, UE should be able to perform LTM L1 measurements, therefore, the known cell condition for LTM should only consider the detectability of a cell. 

Scenarios

	Issue 3-1-1: Scenarios to support
< Agreement>: 
· The following scenarios are supported in R18 LTM
· The scenarios list in the following table:
	Cell switch scenario
	CA/DC setup before cell switch
	FR scenario (intra- and inter-frequency)

	PCell switch to a neighbour cell
	SA: PCell configured
CA: PCell and one or more SCells configured
DC: PCell and PSCell configured (and one or more SCells in SCG and/or MCG)
	FR1 PCell à FR1 cell
FR1 PCell à FR2 cell
FR2 PCell à FR1 cell
FR2 PCell à FR2 cell

	PSCell switch to a neighbour cell
	DC: PCell and PSCell configured (and one or more SCells in SCG and/or MCG)
	FR1 PSCell à FR1 cell
FR1 PSCell à FR2 cell
FR2 PSCell à FR1 cell
FR2 PSCell à FR2 cell

	Role switch between PCell and one of the configured SCells in MCG
	CA: PCell and one or more SCells configured
DC: PCell, PSCell and at least one SCell in MCG configured
	FR1 PCell ↔ FR1 MCG SCell
 

	Role switch between PSCell and one of the configured SCells in SCG
	DC: PCell, PSCell and at least one SCell in SCG configured
	FR1 PSCell ↔ FR1 SCG SCell
FR2 PSCell ↔ FR2 SCG SCell
 


 
· PCell switch to a current SCell in MCG (without PCell becoming a new SCell) 
· PSCell switch to a current SCell in SCG (without PSCell becoming a new SCell)
 



[bookmark: _Toc142662791]RAN4 to discuss and agree the LTM scenarios that are supported in Rel-18.
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Conclusion
A couple of sentences on what was analyzed in the paper.
Proposal 1: UE is not required to perform LTM measurements when UE is not in active data transmission
Proposal 2: For rel-18 LTM, remove “during the last 5 seconds” from the known cell conditions.
Observation 4: Known condition is not currently visible to the network.
Proposal 3: Cells detected more than 5s ago but are still detectable, are considered as known cells for LTM.
Proposal 4: RAN4 to discuss and agree the LTM scenarios that are supported in Rel-18.
[bookmark: _Toc116995849]
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