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1 Introduction
In this contribution, we address the RRC aspects for LTM based on current progress and agreements in RAN2.
2 Discussion
Issue 1: DRB handling during subsequent LTM
In RAN2#123 [1],RAN2 made an agreement that UE releases the radio bearer which is part of  current UE configuration but not part of the target LTM candidate cell configuration. 

· Upon an LTM cell switch, the UE shall release the radio bearer that are part of the current UE configuration but not part of the target LTM candidate cell configuration.

Further, in running CR [2], the following note is added.
	NOTE X: Upon an LTM cell switch, the UE shall release the radio bearer(s) that are part of the current UE’s configuration but not part of the LTM candidate cell configuration indicated by lower layers.


When the UE autonomously releases the radio bearer, there could be some logical channels, which are associated to those radio bearers. Our understanding is that above-mentioned agreement is applicable for the logical channels also. However the current running CR does not capture this explicitly. Moreover, we have the following in TS 38.331which specifies as follows: Whether or not the RLC and MAC entities associated with this PDCP entity are reset or released is determined by the CellGroupConfig. Thus, we suggest clarifying that radio bearer release also includes logical channel release. As with the autonomous release for DRB for MRB or other configuration like measurement configuration, the UE need not consider the message as erroneous if the rlc-BearerToReleaseList includes any LogicalChannelIdentity value that is not part of the current UE configuration. A TP according to the proposal is given in the annex.
Proposal 1-1: Clarify in RRC specification that UE releases the logical channels associated to the radio bearers that are part of the current UE configuration but not part of the target LTM candidate cell configuration.

Issue 2: Application of LTM configuration

LTM candidate cell configuration includes configuration other than candidate cell configuration to be applied, such as configuration required for L1 measurements for LTM, configuration for early synchronisation, configuration for the TCI states etc. While the current running CR handles the application of RRC Reconfiguration for cell switch (ltm-CandidateConfig), it doesn’t handle how the UE applies other configurations in LTM-Candidate-r18. UE needs to apply those configurations at the time of reception of candidate configuration (LTM-CandidateToAddModList-r18) itself, as lower layers need this information much before the LTM cell switch execution. i.e. As the UE needs to perform L1 measurements for LTM, L1 need to know the candidate ID, PCI and LTM SSB configuration. DL and UL sync, based on TCI state configuration and earlySync configuration can also happen before the cell switch and this configuration also need to be applied upon reception of candidate configuration. A TP according to the proposal is given in the annex. 
Proposal 2-1: UE applies configurations for L1 measurements, Early sync and TCI handling for LTM upon the reception of LTM candidate configuration.
Issue 3: Handling of LTM configuration and DAPS

LTM and DAPS is not in the scope of R18 LTM. So if the UE is configured with LTM configuration, source gNB needs to release LTM configuration before the DAPS handover command is send to the UE. Target gNB doesn’t configure the LTM configuration till DAPS handover is completed.This is in accordance with actions performed for other scenarios such as CA, DC, SUL, CHO which doesn’t simultaneously support DAPS.
Proposal 3-1: Source gNB releases LTM configuration before the DAPS handover command is send to the UE.

Proposal 3-2: Target gNB will not configure LTM configuration till the DAPS handover command has completed.

Issue 4: MCGFailureInformation and SCGFailureInformation
A UE configured with DC may send MCGFailureInformation upon encountering failure in the MCG for fast MCG link recovery. MCGFailureInformation can be send in SRB3 or split SRB1 through the SCG leg. Network may respond to the UE for a MCGFailureInformation with a RRCReconfiguration or MobilityFromNRCommand, RRCRelease etc.   If the recovery of the MCG link failure through LTM cell switch needs to be supported, a detailed interaction between CU and DU need to be specified. We think this can be very complex in R18. As a corollary, UE may stop MCG LTM measurements and reporting after MCGFailureInformation is send (i.e. while T316 is running). Even the SCG measurements and reporting need to be stopped when MCGFailureInformation is send, as a DU initiated PSCellChange will interfere with the MCG link recovery. Similarly, UE may stop SCG LTM measurements after SCGFailureInformation is send
Proposal 4-1: UE stops LTM measurements and reporting for MCG and SCG once MCGFailureInformation is send.
Proposal 4-2: UE stops LTM measurements and reporting for SCG once SCGFailureInformation is send.
Issue 5: Maximum number of measurement frequencies for LTM
In the RRC specification, maximum number of MN-configured measurement frequencies, for L3 handover is maxMeasFreqsMN (32). Similarly the maximum number of SN-configured measurement frequencies, for L3 handover is maxMeasFreqsSN. It is possible for the network to configure the UE with L1 measurements for LTM and measurements for L3 handover independently, considering that subsequent LTM is supported. We also observe that the reference signal configuration for L1 and L3 measurement configurations are separate. So there is no need for UE performing at least the measurements for configuring LTM during a subsequent LTM. There is no specific requirement that UE need to increase the number of frequencies that it needs to measure due to LTM. Hence the maximum number of MN-configured measurement frequencies, together for L3 handover and LTM for MN is maxMeasFreqsMN (32). Similarly, the maximum number of SN-configured measurement frequencies, for L3 handover and LTM for SN is maxMeasFreqsSN (32). Network should ensure that the total number of frequencies configured for L3 Handover/ LTM for a cell group does not exceed 32.
Proposal 5-1: The maximum number of MN-configured measurement frequencies, together for L3 handover and LTM for MN is the constant maxMeasFreqsMN.
Proposal 5-2: The maximum number of SN-configured measurement frequencies, together for L3 handover and LTM for SN is the constant maxMeasFreqsSN.
Issue 6: Maximum number of measurement frequencies for NR interfrequency carriers that SN can configure for LTM
MN configures SN, the maximum number of NR inter-frequency carriers SN is allowed to configure for L3 mobility using maxMeasFreqsSCG. As the UE capability needs to be shared between MN and SN, there is a need to ensure that the maximum number of frequencies configured together by MN an SN for L3 handover and LTM to not exceed the UE’s measurement capabilities. There are multiple options for doing this- either define a separate IE in CG-ConfigInfo which corresponds to the maximum number of NR inter-frequency carriers SN is allowed to configure for LTM or use the same maxMeasFreqsSCG as the maximum number of NR interfrequency carriers to be configured, together for L3 handover and LTM. RAN2 can discuss which option is suitable.
Proposal 6-1: MN configures the SN the maximum number of NR interfrequency carriers that SN can configure by using one of the below options:
a. Existing IE maxMeasFreqsSCG is used to inform the SN maximum number of NR interfrequency carriers it can configure , together for L3 handover and LTM.
b. A new IE specific for LTM, LTMMaxMeasFreqsSCG. 

Issue 7: Measurement gap configuration
L1 measurements for LTM may need measurement gaps. While the details may be designed by RAN4, RAN2 can confirm that MN allocates the measurement gaps for both MN and SN configured measurements. There is no motivation for considering a new architecture for measurement gaps specifically for LTM.
Proposal 7-1: In NR-DC, MN allocates measurement gaps for the L1 measurements configured for LTM, by both MN and SN.

Issue 8: Reference configuration update 
The reference configuration may be updated. The issue is that if the reference configuration is updated, how to deal with the stored complete configuration of the LTM candidate cells. In our understanding, the reference configuration update has no direct linkage with the complete configuration update of the LTM candidate cell. In other words, there is a case that the reference configuration update may not result in the complete configuration update of the LTM candidate cell. The complete configuration of each LTM candidate is generated and stored whenever the reference configuration and the corresponding candidate cell configuration (i.e., delta on top of reference configuration) is provided. After that, if an updated reference configuration is provided without updated candidate cell configuration, the UE needn’t update the stored complete configuration.
Proposal 8-1: The UE need not update the complete configuration of a candidate cell if the updated reference configuration is received without the updated LTM configuration (i.e., delta configuration on top of new reference configuration). 
Issue 9: Clarification of LTM cell switch triggered by RRC after failure

In RAN2#123[1], the following agreement is made

· Upon an LTM cell switch failure (i.e., supervision timer expiry) or RLF, fast recovery similar to CHO:
a)     UE performs cell selection.

b)    If selected cell is an LTM candidate cell, UE performs RACH-based LTM cell switch on the selected cell (network-controlled).
Our understanding based on the discussions is that is applicable only for LTM switching to a cell different from cell indicated in LTM cell switch command. In the RRC running CR, it is applied for all the candidate cells.

	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.


It needs to be clarified whether LTM cell switch initiated after LTM cell switch failure is applicable if the selected cell is the same as the cell which received LTM cell switch command.

Proposal 9-1: Clarify whether LTM cell switch initiated after LTM cell switch failure is applicable if the selected cell is the same as the cell, which received LTM cell switch command.
Conclusion
In this section we discussed the issues related to RRC for LTM and made the following observations and proposals.
Proposal 1-1: Clarify in RRC specification that UE releases the logical channels associated to the radio bearers that are part of the current UE configuration but not part of the target LTM candidate cell configuration.
Proposal 2-1: UE applies configurations for L1 measurements, Early sync and TCI handling for LTM upon the reception of LTM candidate configuration.

Proposal 3-1: Source gNB releases LTM configuration before the DAPS handover command is send to the UE.

Proposal 3-2: Target gNB will not configure LTM configuration till the DAPS handover command has completed.

Proposal 4-1: UE stops LTM measurements and reporting for MCG and SCG once MCGFailureInformation is send.
Proposal 4-2: UE stops LTM measurements and reporting for SCG once SCGFailureInformation is send.
Proposal 5-1: The maximum number of MN-configured measurement frequencies, together for L3 handover and LTM for MN is the constant maxMeasFreqsMN.
Proposal 5-2: The maximum number of SN-configured measurement frequencies, together for L3 handover and LTM for MN is the constant maxMeasFreqsSN.
Proposal 6-1: MN configures the SN the maximum number of NR interfrequency carriers that SN can configure by using one of the below options:

a. Existing IE maxMeasFreqsSCG is used to inform the SN maximum number of NR interfrequency carriers it can configure , together for L3 handover and LTM.
b. A new IE specific for LTM, LTMMaxMeasFreqsSCG. 

Proposal 7-1: In NR-DC, MN allocates measurement gaps for the L1 measurements configured for LTM, by both MN and SN.

Proposal 8-1: The UE need not update the complete configuration of a candidate cell if the updated reference configuration is received without the updated LTM configuration (i.e., delta configuration on top of new reference configuration). 
Proposal 9-1: Clarify whether LTM cell switch initiated after LTM cell switch failure is applicable if the selected cell is the same as the cell, which received LTM cell switch command.
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4 Annex A: Text proposals for issue #1 and #2
START OF CHANGE
5.3.5.x.3
LTM candidate cell addition/modification

The UE shall:

1>
for each ltm-CandidateId value in the ltm-CandidateToAddModList:

2>
if the current VarLTM-Config includes an LTM-Candidate with the given ltm-CandidateId value:

3>
replace the LTM-Candidate within VarLTM-Config in accordance with the received LTM-Candidate;

2>
else:

3>
add the received LTM-Candidate to VarLTM-Config.

2> perform the actions to generate a complete LTM configuration as specified in 5.3.5.x.4;
2> apply the parts of received LTM-Candidate related to LTM SSB configuration, Early UL sync configuration and TCI configuration.
NOTE X:
It is up to the UE implementation to postpone the generation of a complete LTM configuration as specified in 5.3.5.x.4 until the executing of an LTM cell switch.

END OF CHANGE
START OF CHANGE
5.3.5.x.5
LTM cell switch execution

Upon the indication by lower layers that an LTM cell switch procedure is triggered, or upon performing LTM cell switch following cell selection performed while timer T311 was running, as specified in 5.3.7.3, the UE shall:

Editor’s Note: FFS on whether it needs to be clarified that lower layers indicate an LTM candidate cell configuration ID, among other info.

1> release/clear all current dedicated radio configuration associated with the cell group for which the LTM cell switch procedure is triggered except for the following:

2> if the LTM cell switch is triggered on the MCG:

-
the MCG C-RNTI;

-
the AS security configurations associated with the master key;

2> else, if the LTM cell switch is triggered on the SCG:

-
the AS security configurations associated with the secondary key;

-
the SRB1/SRB2 configurations and DRB configurations as configured by radioBearerConfig or radioBearerConfig2;

-
the RLC entity configuration, which include one or more RLC-BearerConfig IEs;

-
the UE variables VarLTM-Config and VarLTM-UE-Config.

NOTE X: Upon an LTM cell switch, the UE shall release the radio bearer(s) and the associated logical channel(s) that are part of the current UE’s configuration but not part of the LTM candidate cell configuration indicated by lower layers.
NOTE Y:The UE does not consider the message as erroneous if the rlc-BearerToReleaseList includes any LogicalChannelIdentity value that is not part of the current UE configuration.
1> release/clear all current common radio configuration associated with the cell group for which the LTM cell switch procedure is triggered;

1> if the field ltm-ReleaseSCG is present within the LTM-Candidate IE related to the LTM candidate cell configuration identity as received by lower layers;

2>
if MR-DC is configured:

3>
perform MR-DC release, as specified in clause 5.3.5.10;

END OF CHANGE
