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1	Introduction
In this contribution we discuss further RRC aspects on LTM that still need to be addressed, including some of those already identified in the RRC open issues list [1].
[bookmark: _Ref178064866]2	Discussion
2.1	RLM and RLF handling in LTM
There are multiple solutions on how the RLM is performed when the UE is configured with LTM candidate cell configurations:
· The UE has a joint RLM process where it monitors the serving cell and the configured candidate cells for LTM.
· The UE has a single RLM process for the serving cell and for each of the configured candidate cells for LTM.
· The UE has a single RLM process only for the serving cell (i.e., RLM is not configured for candidate cell(s)).
As there are only two RAN2 meetings left to complete Rel-18, we propose to start with a baseline solution but be open to further enhancements:
[bookmark: _Toc146813967]When UE is configured with LTM, the UE has a single RLM process only for the serving cell, as in baseline (i.e., RLM is not configured for LTM candidate cell(s)).
2.2	BFD and BFR handling in LTM
There are multiple solutions for how the BFD and BFR are performed when the UE is configured with LTM candidate cell configurations:
· BFD/BFR is done only on the serving cell.
· BFD/BFR is done jointly on the serving cell and the configured candidate cell for LTM.
· BFD/BFR is done independently on the serving cell and on each configured candidate cell for LTM.
As there are only two RAN2 meetings left to complete Rel-18, also here we propose to start with a baseline solution but be open to further enhancements:
[bookmark: _Toc146813968]When UE is configured with LTM, BFD/BFR is done only on the serving cell, as in baseline (i.e., BFD/BFR is not performed for LTM candidate cell(s)).
2.3	Applicability of s-Measure to LTM
In current RRM measurements, the triggering for performing neighbour cell measurements may depend on the quality of the current PCell, and controlled by an s-Measure parameter. When s-Measure is configured (e.g. s-MeasureConfig set to ssb-RSRP), the UE only performs neighbour cell measurements when the NR SpCell RSRP based on SS/PBCH block, after layer 3 filtering, is lower than ssb-RSRP, as shown below:
***************************************************************************************************************************
3>	if the UE does not require measurement gaps to perform the concerned measurements:
4>	if s-MeasureConfig is not configured, or
4>	if s-MeasureConfig is set to ssb-RSRP and the NR SpCell RSRP based on SS/PBCH block, after layer 3 filtering, is lower than ssb-RSRP, or
[…]
5>	if the measObject is associated to NR and the rsType is set to ssb:
6>	if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig are configured:
7>	derive layer 3 beam measurements only based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;
6>	derive cell measurement results based on SS/PBCH block for the trigger quantity and each measurement quantity indicated in reportQuantityCell using parameters from the associated measObject, as described in 5.5.3.3;
***************************************************************************************************************************
When the UE is configured with LTM, the UE is likely going to be configured for performing lower layer measurements on neighbour cells which are configured as LTM candidate cells. These may be cells in a frequency associated to a measurement object which is configured in the MeasConfig for RRM measurements. Thus, even though the specifications in clause 5.5 of TS 38.331 refers specifically to RRM measurements when it says, “derive layer 3 beam measurements” and “derive cell measurement results”, it is still not obvious that the UE would ignore that for lower layer measurements on the exact same neighbour cells.
[bookmark: _Toc146803541]It is unclear if the UE would trigger an RRC Measurement reports for A3 events triggered by LTM candidate cells being an offset better than the PCell.
One option to address this ambiguity is to explicitly define that the UE ignores the s-Measure for LTM related measurements, even if these are performed on neighbour cells. The benefit of this solution is the simplicity of one feature not interfering with the other, and perhaps the minimized changes in RRC specifications and UE implementation for LTM; a simple update to field description of s-MeasureConfig could suffice. One consequence is that sometimes the UE would have a good PCell quality, would not be performing RRM measurements on neighbours, but LTM measurements would still be up and running, perhaps unnecessarily. Thus we propose: 
[bookmark: _Toc146813969]UE ignores the s-Measure, if configured, when performing L1 LTM related measurements. 
2.4	Coexistence of LTM and L3 Mobility
At RAN2#121bis, we made the following agreement that LTM and L3 handover may coexist and the network handles (and should avoid) any race conditions between LTM and L3 HO:
	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.




One remaining thing to discuss is what happens with the LTM configuration during L3 HO. 
As the L3 HO uses an RRCReconfiguration message, this message may reconfigure LTM (setup, modify and/or release LTM related configuration(s)), so LTM can be used directly in the target gNB. Typically, as inter-CU LTM is not supported in Release-18, the target gNodeB would not modify an existing LTM configuration, but possibly add new LTM candidate cell(s), in case it is LTM-capable, and/or remove the configured LTM candidate(s) or add and/or remove other LTM related configurations, such as LTM related measurement configuration(s), UL pre-sync configurations (for TA acquisition) and DL pre-sync configuration(s).
Also, there could be scenario in which the UE is not configured with LTM, but it is being handed over to a cell which is associated to a CU/DU which is LTM capable, so that the target gNodeB may want to configure that UE with LTM e.g., based on RRM measurements from the source to the target in the XnAP Handover Request message.
In any case, there is no UE autonomous release of the LTM configuration during L3 HO including inter-gNB) and the network may instead explicit reconfiguration in the handover command. As the LTM configuration IE in the message uses SetupRelease in the RRC running CR [2], it can be explicitly released as well.
We also think that for network triggered PSCell change (SN change), the same reasoning as above can be made.
As this seems already be supported in the RRC running CR we ask RAN2 to confirm it:
[bookmark: _Toc146813970]RAN2 to confirm that during network triggered L3 HO / PSCell change, the UE does not autonomously release the LTM configuration.
[bookmark: _Toc146813971]RAN2 to confirm that the RRCReconfiguration message to execute an L3 HO or PSCell change procedure may reconfigure (setup, release) the LTM configuration.
Next topic is the coexistence of conditional reconfigurations (such as CHO, CPC and CPA) and LTM. We think that there are scenarios where e.g. CHO can be configured simultaneously with LTM for a UE. For example, for some candidate cells there is not possible to use LTM (e.g. inter-CU cells) and for those we need to use a L3 mobility procedure. And, in a network where e.g. CHO is already deployed, LTM may be introduced in some areas. The same reasoning can be made for CPA and CPC and especially since NR-DC with SCG in FR2 is a very valid scenario. We propose:
[bookmark: _Toc146813972]The UE can be configured with both LTM and conditional reconfiguration (CHO/CPC and CPA) at the same time.
What happens with LTM configurations when the UE executes a conditional reconfiguration? We think the same principle as for the network triggered L3 mobility should apply, i.e. there is no autonomous UE release of the LTM configuration, and the network needs to use explicit reconfiguration in the RRCReconfiguration message applied during execution. We propose:
[bookmark: _Toc146813973]During execution of conditional reconfiguration (CHO, CPC or CPA), the UE does not autonomously release the LTM configuration.
[bookmark: _Toc146813974]The RRCReconfiguration message to execute a conditional reconfiguration (CHO, CPC or CPA) may reconfigure (setup, release) the LTM configuration.
The last thing is the other way around: How the UE handles the conditional reconfiguration when executing LTM? So far, until Rel-18, the UE releases the conditional reconfiguration at mobility. One reason is that subsequent operation is not supported. So we think as default, the UE releases those configurations during LTM. When introducing subsequent CPAC in Rel-18, those may be possible to keep, but we may want to postpone that decision until the very end of the release and keep this as FFS for the time being. 
So far, we have agreed that during LTM for the MCG, the network should release the SCG configuration (and as consequence, also the conditional configurations for the SCG). And so far, we have agreed that LTM for the SCG is supported but it does not affect the MCG configuration (including the conditional configurations for the MCG).
We therefore propose:
[bookmark: _Toc146813975]At LTM cell switch for the MCG, the UE releases any conditional reconfigurations stored in the variable VarConditionalReconfig associated with the MCG. 
[bookmark: _Toc146813976]The UE releases any conditional reconfigurations stored in the variable VarConditionalReconfig associated with the SCG upon releasing NR-DC if the latter is required to perform LTM cell switch for the MCG. This includes also releasing any Rel-18 subsequent CPAC configuration.
[bookmark: _Toc146813977]At LTM cell switch for the SCG, the UE releases any conditional reconfigurations stored in the variable VarConditionalReconfig associated with the SCG. FFS if the UE keeps the Rel-18 subsequent CPAC configuration.
2.5	LTM fast recovery
The RRC running CR for LTM [2] is adding the UE behaviour for LTM fast recovery where, during RRC Re-establishment due to e.g. RLF, HOF or LTM cell switch failure, if the UE selects a cell which is configured as an LTM candidate cell, executes an LTM cell switch procedure towards that LTM candidate cell and configuration, as follows:
5.3.7.3	Actions following cell selection while T311 is running
	1> if the cell selection is triggered by detecting radio link failure of the MCG or re-configuration with sync failure of the MCG or mobility from NR failure; and
1> if attemptLTM-Switch is configured; and
1> if the selected cell is one of the LTM candidate cells in ue-LTM-Config within MCG VarLTM-UE-Config:
2> perform the LTM cell switch procedure for the selected LTM candidate cell according to the actions specified in 5.3.5.x.6.
Editor’s Note: FFS about the co-existance of LTM and CHO.
….
2> perform LTM configuration release as specified in clause 5.3.5.x.6.




5.3.5.x.5	LTM cell switch execution
	1> else (LTM cell switch triggered upon cell selection performed while timer T311 was running):
2> apply the LTM configuration in ue-LTM-Config within VarLTM-UE-Config related to the LTM candidate cell configuration identity selected while timer T311 was running according to clause 5.3.5.3;
2> perform LTM configuration release as specified in clause 5.3.5.x.6.



The above implies, as of the current RRC running CR, the UE releases the LTM configuration (also when the UE executed LTM cell switch as result of LTM fast recovery). Let us call this Fast recovery approach 1.
In case of network triggered LTM cell switch, the UE per default keeps the LTM configuration after the switch so a potential alternative approach (Fast recovery approach 2) is to align to the same UE behaviour also in this case. We think that the LTM fast recovery is already an enhancement of a failure case so the question is how much we want to enhance, the benefits and if there are any potential issues with UE keeping the LTM configuration. 
The potential benefit with the UE keeping the LTM configuration is that we may avoid RRC reconfiguration after the recovery if the UE keeps the LTM candidate cells. This then also relies on an assumption that there are no other needs to reconfigure the UE and that it is typically needed to again trigger an LTM cell switch after such a recovery and therefore we can’t wait for UE configuration.
A risk with such an approach is that when the UE triggers the LTM cell switch after the failure is if also the second cell switch may fail and so on. In this case, the UE may end up in a potential endless loop and we want to avoid that. A third approach (Fast recovery approach 3) is then to put limitations on e.g. the number of switches (e.g. one) but still let the UE keep the LTM configuration. But the third approach relies on, and also the second approach, that the network is always in sync with the UE. We cannot be 100% sure that there are no race conditions where the UE and the network do not have the same understanding of the UE configurations and the RRC re-establishment is one opportunity to start from a defined state.
We think that Fast recovery approach 1 is good enough as the baseline solution and we have not yet identified any further optimizations on the LTM fast recovery in Rel-18.
We propose:
[bookmark: _Toc146813978]Keep the current approach for LTM fast recovery and RRC re-establishment where the UE clears the LTM configuration as result of the procedure. FFS if we need further optimizations in e.g. a later release.
3	Conclusion
According to the discussion in Section 2, the following observations are made:
Observation 1	It is unclear if the UE would trigger an RRC Measurement reports for A3 events triggered by LTM candidate cells being an offset better than the PCell.

Based on the discussion in the previous sections we propose the following:
Proposal 1	When UE is configured with LTM, the UE has a single RLM process only for the serving cell, as in baseline (i.e., RLM is not configured for LTM candidate cell(s)).
Proposal 2	When UE is configured with LTM, BFD/BFR is done only on the serving cell, as in baseline (i.e., BFD/BFR is not performed for LTM candidate cell(s)).
Proposal 3	UE ignores the s-Measure, if configured, when performing L1 LTM related measurements.
Proposal 4	RAN2 to confirm that during network triggered L3 HO / PSCell change, the UE does not autonomously release the LTM configuration.
Proposal 5	RAN2 to confirm that the RRCReconfiguration message to execute an L3 HO or PSCell change procedure may reconfigure (setup, release) the LTM configuration.
Proposal 6	The UE can be configured with both LTM and conditional reconfiguration (CHO/CPC and CPA) at the same time.
Proposal 7	During execution of conditional reconfiguration (CHO, CPC or CPA), the UE does not autonomously release the LTM configuration.
Proposal 8	The RRCReconfiguration message to execute a conditional reconfiguration (CHO, CPC or CPA) may reconfigure (setup, release) the LTM configuration.
Proposal 9	At LTM cell switch for the MCG, the UE releases any conditional reconfigurations stored in the variable VarConditionalReconfig associated with the MCG.
Proposal 10	The UE releases any conditional reconfigurations stored in the variable VarConditionalReconfig associated with the SCG upon releasing NR-DC if the latter is required to perform LTM cell switch for the MCG. This includes also releasing any Rel-18 subsequent CPAC configuration.
Proposal 11	At LTM cell switch for the SCG, the UE releases any conditional reconfigurations stored in the variable VarConditionalReconfig associated with the SCG. FFS if the UE keeps the Rel-18 subsequent CPAC configuration.
Proposal 12	Keep the current approach for LTM fast recovery and RRC re-establishment where the UE clears the LTM configuration as result of the procedure. FFS if we need further optimizations in e.g. a later release.
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