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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	LTM fast recovery
The RRC running CR [2] includes 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 procedure for the MCG and SCG as specified in clause 5.3.5.x.7;




	5.3.5.x.6	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 ltm-CandidateConfig within LTM-Candidate IE in VarLTM-Config related to the LTM candidate configuration identity for the selected cell in accordance with 5.3.7.3 according to clause 5.3.5.3;
2> perform LTM configuration release procedure for the MCG as specified in clause 5.3.5.x.7.



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). Nevertheless, there are companies that propose to revert the agreement taken by RAN2 and keep the LTM configuration when a fast RLF recovery is performed by the UE. Even if this may sound like a good approach, allowing this behaviour implies possible changes on the network side (such as on the F1AP and XnAP) and this is something that should be avoided in the last meeting of Rel-18. Therefore, it 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: _Toc149847191]RAN2 to confirm the current approach for LTM fast recovery and RRC re-establishment where the UE clears the LTM configuration as result of the procedure (as in current RRC CR).
2.2	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: _Toc149056318][bookmark: _Toc149847189]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: _Toc149847192][bookmark: _Toc149056328]s-Measure does not apply to L1 LTM related measurements. 
2.3	RRC Resume
RAN2 agreed:
	For the handling of LTM-related configurations in RRC_INACTIVE the UE applies the same principles as CHO ( = conditions/triggers to release configurations). 



The above implies the UE releases the LTM configuration when entering RRC_INACTIVE and therefore there is not possible to restore an LTM configuration upon RRC Resume (as the UE did not store it).
The RRC open issue list [1] and RRC running CR [2] includes this FFS:
	Editor’s Note: FFS whether LTM can be configured in the RRCResume message.



Regardless of configurations being restored or not, considering that RRCResume is an encrypted and integrity protected message, there is no issue to allow that to add and/or remove LTM candidate cell configuration(s) and other LTM related configuration. Thus, the UE should be able to receive in RRCResume a reconfiguration of LTM related parameters.
[bookmark: _Toc142642828][bookmark: _Toc149847193]The RRCResume message may setup LTM-related configurations.
2.4	Early UL/DL sync
The RRC open issue list [1] and RRC running CR [2] includes this FFS:
	Editor’s Note: FFS when the UE needs to perform the UE-based TA measurements (e.g., upon execution or configuration)



According to this issue, is still not clear is UE will be configured to perform the UE-based TA measurements right when LTM is configured or when an LTM cell switch is executed. If we look at current RRC CR for LTM, the UE-based TA measurement feature is configured according to the following:
–	LTM-Config
The IE LTM-Config is used to provide LTM candidate configurations.
LTM-Config information element
-- ASN1START
-- TAG-LTM-CONFIG-START

LTM-Config-r18 ::=   SEQUENCE {
    ltm-ReferenceConfiguration-r18        SetupRelease {ReferenceConfiguration-r18}                          OPTIONAL,   -- Need M
    ltm-CandidateToReleaseList-r18        SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-CandidateId-r18    OPTIONAL,   -- Need N
    ltm-CandidateToAddModList-r18         SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-Candidate-r18      OPTIONAL,   -- Need N
    ltm-ServingCellNoResetID-r18          INTEGER (1.. maxNrofCellsLTM-r18-plus-1)                           OPTIONAL,   -- Cond FirstLTM-Only
    ltm-CSI-ResourceConfigToAddModList-r18         SEQUENCE (SIZE (1..maxNrofLTM-CSI-ResourceConfigurations-r18)) OF LTM-CSI-ResourceConfig-r18
                                                                                                                  OPTIONAL, -- Need N
    ltm-CSI-ResourceConfigToReleaseList-r18        SEQUENCE (SIZE (1..maxNrofLTM-CSI-ResourceConfigurations-r18)) OF LTM-CSI-ResourceConfigId-r18
                                                                                                                  OPTIONAL, -- Need N
    attemptLTM-Switch-r18                          ENUMERATED {true}                                         OPTIONAL,    -- Cond LTM-MCG
    ltm-ServingCellUE-MeasuredTA-ID-r18            INTEGER (1.. maxNrofCellsLTM-r18-plus-1)                  OPTIONAL,    -- Cond LTM
    ...
}

-- TAG-LTM-CONFIG-STOP
-- ASN1STOP

In such a case, the LTM-Config IE is received by the UE during the LTM preparation and thus it would come natural for the UE to be configured to perform UE-based TA measurements already when receiving and applying the received LTM-Config IE. Thus, we propose:
[bookmark: _Toc149847194]The UE is configured to perform UE-based TA measurement during the LTM configuration.

The RRC open issue list [1] and RRC running CR [2] includes this FFS:
	Editor’s Note: FFS whether ltm-EarlyUL-SyncConfig-r18 is a single configuration or a list of EarlyUL-SyncConfig-r18.



The understanding is that a configuration to perform an early UL sync procedure is provided for each LTM candidate cell and this configuration should not change every time that an LTM cell switch procedure is triggered toward an LTM candidate cell. According to this, current implementation of RRC CR should be already in line with what has been agreed and there is no need to provide a list.
[bookmark: _Toc149847195]RAN2 to confirm that only one EarlyUL-SyncConfig-r18 IE is needed for an LTM candidate cell in order to perform the early UL sync procedure.
2.5	Extension of timer T304
The RRC open issue list [1] and RRC running CR [2] includes this FFS:
	Editor’s Note: FFS whether the values of timer T304 should be extended for LTM.



The shortest T304 value is currently 50 ms. The RAN4 discussions on LTM cell switch delay indicates that the shortest delay for the RACH-less LTM cell switch may be around 20 ms or potentially shorter based on e.g. a UE capability. For RACH-based LTM cell switch the delay will be longer, depending on whether the UE has DL sync or not (up around 60 ms). The figure below illustrates the timeline for a worst case scenario when both DL sync and RACH is needed as part of the cell switch.


Figure 1. Timer T304 handling at LTM cell switch in the scenario the longest cell switch delay (“worst case scenario”).
As the setting the value of timer T304 is included the LTM conditional configuration, typically the “worst case scenario” needs to be assumed and also some guard time should be added to ensure the UE will be able to determine the switch has been successfully completed since the UE stops the timer only after that. One example of worst case scenario is when the UE applies the LTM candidate cell configuration at fast LTM recovery which is always RACH-based and it cannot be assumed the UE always has DL sync to the selected cell and beam.
[bookmark: _Toc149847190]As the T304 value is part of the LTM candidate configuration, the value should be set assuming the worst-case scenario to avoid premature T304 expiry.
 With the above observation, it is not obvious that we need to specify shorter values than 50 ms, unless we assume the LTM cell switch delay for the worst case is always much less than 50ms (such as e.g. 20-30ms).
[bookmark: _Toc149847196]Do not specify shorter values for T304 in Rel-18. 
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.
Observation 2	As the T304 value is part of the LTM candidate configuration, the value should be set assuming the worst-case scenario to avoid premature T304 expiry.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to confirm the current approach for LTM fast recovery and RRC re-establishment where the UE clears the LTM configuration as result of the procedure (as in current RRC CR).
Proposal 2	s-Measure does not apply to L1 LTM related measurements.
Proposal 3	The RRCResume message may setup LTM-related configurations.
Proposal 4	The UE is configured to perform UE-based TA measurement during the LTM configuration.
Proposal 5	RAN2 to confirm that only one EarlyUL-SyncConfig-r18 IE is needed for an LTM candidate cell in order to perform the early UL sync procedure.
Proposal 6	Do not specify shorter values for T304 in Rel-18.

[bookmark: _In-sequence_SDU_delivery]4	References

R2-2312987, RRC open issues list for LTM, Ericsson, 3GPP TSG-RAN WG2 Meeting #124, Chicago, USA, Nov. 13th – 17th, 2023

R2-2312985, Introduction of Further NR mobility enhancements, Ericsson, 3GPP TSG-RAN WG2 Meeting #124, Chicago, USA, Nov. 13th – 17th, 2023
	4/4	
image1.emf
(T304 expiry )

UE reconfiguration

DL synchronization

UL synchronization

T

RRC

T

processing,1

T

search

T

Δ

T

margin

T

IU

T

RAR

T

meas

Candidate 

config

Cell switch 

command

RAR

Preamble

interruption

T

cmd

T

processing,2

Target 

appears

first-data

T

Data using 

indicated 

beam

New cell & 

TCI state 

Start of T304

Stop of T304


Microsoft_Visio_Drawing.vsdx
(T304 expiry )
UE reconfiguration
DL synchronization
UL synchronization
T
RRC
T
processing,1
T
search
T
Δ
T
margin
T
IU
T
RAR
T
meas
Candidate
config
Cell switch
command
RAR
Preamble
interruption
T
cmd
T
processing,2
Target
appears
first-data
T
Data using indicated beam
New cell & TCI state
Start of T304
Stop of T304



