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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
2.1 Common  issues for single connectivity and dual connectivity
Issue 1: Handling of LTM configuration on RRC Reestablishment and in RRC Inactive 

In Release 18, it is better to focus on the basic scenarios for LTM. Thus in our view, during the RRC Reestablishment procedure, UE may clear the LTM configuration – i.e. UE releases all the entries within VarLTM-Config and VarLTM-UE-Config upon initiating RRC Reestablishment. This could be done for both MCG and SCG LTM.

As the UE may stay in RRC_INACTIVE for a larger period of time, reserving resources may not be an optimal behaviour. Thus for RRC_INACTIVE also, it might be better to release the LTM configuration. UE can remove all entries within the VarLTM-Config and VarLTM-UE-Config upon transition to RRC_INACTIVE. This could be done for both MCG and SCG LTM.
Proposal 1-1: UE removes all entries within the VarLTM-Config and VarLTM-UE-Config following a cell selection while T311 is running.

Proposal 1-2: UE removes all entries within the VarLTM-Config and VarLTM-UE-Config upon transition to RRC_INACTIVE.

Issue 2: Cellswitch timer for LTM

It is agreed in RAN2 that LTM cell switch is supervised by a timer. It is still open whether timer T304 is reused for LTM or whether a new timer is introduced for LTM. In our view, considering that the LTM cell switch can be typically shorter, it will be fine to have a new timer for LTM.

Proposal 2-1: A new timer is introduced for supervising LTM cell switch.

Issue 3: DRB handling during subsequent LTM
During the subsequent LTM, the UE can switch the PCell sequentially without reconfiguration. However, due to the different admission result, the admitted DRBs in different LTM candidate cells may be different. For example, as given in Fig. 1, among three LTM candidate cells, Cell1&3 can admit DRB1~3 while Cell 2 only admits DRB1~2. Thus, the complete configuration for cell 2 will contain the release configuration for DRB3. If a subsequent LTM is performed with the order of Cell1( Cell2(Cell3, the UE will release the DRB3 first and then receive the configuration for DRB3 in Cell3. After releasing the DRB3 in cell 2, the upper layer application may be quit, and the configuration for DRB3 in cell 3 become unnecessary.  Thus, RAN2 should discuss how to handle the released DRBs during the subsequent LTM. Some options can be considered:
· Option 1: the unadmitted DRB is suspended rather than released

· Option 2: the UE autonomously release the DRB(s) in the stored complete configuration for each candidate LTM PCell if such DRB is released in the current serving cell. 
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Fig. 1 DRB release during subsequent LTM

Proposal 3-1: RAN2 is kindly asked to discuss the DRB release during the subsequent LTM if different candidate cells have different admitted DRB(s). 

Issue 4: 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 which doesn’t simultaneously support DAPS as below in TS 38.300

- Only source and target PCell are used during DAPS handover. CA, DC, SUL, multi-TRP, EHC, CHO, UDC, NR sidelink configurations, V2X sidelink configurations are released by the source gNB before the handover command is sent to the UE and are not configured by the target gNB until the DAPS handover has completed (i.e., at earliest in the same message that releases the source PCell).

Proposal 4-1: Source gNB releases LTM configuration before the DAPS handover command is send to the UE.

Proposal 4-2: Target gNB will not configure LTM configuration till the DAPS handover command has completed.

Issue 5: 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 after MCGFailure is send (i,e, while T316 is running)

Proposal 5-1: UE stops LTM measurement once the fast MCG link recovery is triggered.
To enable the network to recover the MCG link, UE includes both MCG measurements and SCG measurements in MCGFailureInformation.
Due to the subsequent LTM, it is not always necessary for the UE to be configured with L3 measurement configuration when there are some LTM candidate cells. This means that the gNB CU needs to retrieve the received LTM measurements from gNB DU or receive the LTM measurements from the UE in the MCGFailureInforamtion message if it wants to recover the link. In our view, it is simpler for the UE to report the latest LTM measurements in the MCGFailureInformation for the LTM candidate cells.
The same is applicable for SCGFailureInformation also. In SCGFailureInformation, UE reports the MCG and SCG measurements. Unless the L3 measurement objects are configured, these results will not be reported. Hence the network can’t take a decision to move the UE to those cells. We think that such a scenario should be avoided, as the introduction of a new feature shouldn’t adversely affect the basic functionalities like MCGFailureInformation and SCGFailureInformation.
Observation 1: It is not necessary that L3 measurement objects are always configured for LTM frequency.

Observation 2: Network may not know the presence of MCG and SCG cells as L3 measurement results are not reported for the LTM candidate cells, when MO are not configured.

Proposal 5-2: UE reports PCI and latest LTM measurement results for LTM candidate cells (MCG and SCG) in MCGFailureInformation and SCGFailureInformation if L3 measurements are not configured for the frequency.
2.2 DC related issues

Issue 1: Support of LTM for MCG with SCG

According to the latest WID, the LTM should prioritize the MCG LTM. Such case can take Rel-17 CHO with SCG as the reference, which contains three sub-cases, as given in Fig. 2:
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Fig. 2 Cases for MCG LTM
· Case 1: the MCG LTM without PSCell change

In this case, when preparing the candidate PCell, the gNB-CU may need to interact with the SCG gNB-DU if the PCell change causes the PSCell reconfiguration, e.g., the serving bearers may be changed due to different admission results of different PCell. However, due to the unchanged security of LTM, the reconfiguration with sync. may not be needed for the PSCell. This is different from the Rel-17 CHO with SCG, which always requires the reconfiguration with sync. at the PSCell due the PCell change.  

· Case 2&3: the MCG LTM with intra-/inter-DU PSCell change 
In this case, the preparation of PCell will result in the new PSCell addition. Since it is a new PSCell, the SCG configuration should be considered as reconfiguration with sync. 

In addition, for all three cases, the SCG configuration is linked to the accessed PCell. Thus, the SCG gNB-DU should be aware of the accessing PCell so that it can select the corresponding SCG configuration to the serve the UE. Thus, the gNB-CU should inform the accessing PCell to the SCG gNB-DU.
Proposal 6-1: RAN2 is kindly asked to consider MCG LTM with/without PSCell change.

Proposal 6-2: for the MCG LTM without PSCell change, the reconfiguration without sync is applied for the PSCell. 
Proposal 6-3: for the MCG LTM, the SCG gNB-DU should be aware of the accessing PCell of the UE. 

Issue 2: Subsequent MCG LTM with SCG
The subsequent LTM is supported in Rel-18. When configuring MCG LTM with SCG, a new PSCell may be prepared for different LTM PCells, as shown in Fig. 3 (a), e.g., PSCell 2 is prepared for LTM Candidate PCell 2 and PCell 3. The configuration for PSCell2 would be reconfiguration with sync. since it is a new PSCell for the UE. Thus, in the LTM-config of both PCell 2 and PCell 3, the SCG configuration would be reconfiguration with sync. To execute LTM, as shown in Fig. 3 (b), the UE firstly accesses PCell 2 via LTM together with PSCell2. Thus, it will perform RACH procedure at the PSCell2 based on the SCG reconfiguration with sync.. in LTM configuration. After that, the subsequent LTM may occur so that the UE will access PCell3. According to the LTM config. for PCell3, the UE has to perform RACH again at the PSCell2, although it is already served by PSCell2. Apparently, such RACH is unnecessary, and some solutions are needed:

· Option 1: UE autonomously skips the RACH at the PSCell

· Option 2: Network indication to skip the RACH at the PSCell 
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Fig. 3 Unnecessary Reconfiguration with Sync. during subsequent MCG LTM

Proposal 6-4: RAN2 is kindly asked to discuss the avoidance of unnecessary RACH during subsequent MCG LTM.
Issue 3:  SCG LTM without MN involvement 
For SCG LTM, RAN2 has already agreed to consider the case without MN involvements. Thus, the PSCell change can be handled by SCG gNB-DU independently. In this sense, we didn’t see any further new work is needed. During post e-mail discussion, some companies proposed to prioritize the MCG LTM only in Rel-18. Considering the small impact for SCG LTM, we propose to pursue this feature in Rel-18 as well. 
Proposal 6-5: RAN2 keeps the agreement for the support of SCG LTM without MN involvement in Rel-18. 
Issue 4: LTM for SCG addition
In the running CR, the MCG LTM and SCG LTM can be independently configured. However, one scenario is missing, i.e., LTM for SCG addition. Specifically, similar to the CPA case, the MN can prepare multiple candidate PSCells; in order to speed up the PSCell addition, the LTM scheme can be also applied since the UE may perform the early UL synchronization with PSCell via the PDCCH order from the PCell, and the LTM command can be used to command UE to access the PSCell with the TA value contained in the command.  RAN2 has not yet discussed whether to support this or not in Rel-18. Thus, it is beneficial to have some discussions on this. 
Proposal 6-6: RAN2 is kindly asked to discuss whether to support LTM for SCG addition in Rel-18.

Conclusion
In this section we discussed the issues related to RRC for LTM and made the following observations and proposals.
Proposal 1-1: UE removes all entries within the VarLTM-Config and VarLTM-UE-Config following a cell selection while T311 is running.

Proposal 1-2: UE removes all entries within the VarLTM-Config and VarLTM-UE-Config upon transition to RRC_INACTIVE.
Proposal 2-1: A new timer is introduced for supervising LTM cell switch.
Proposal 3-1: RAN2 is kindly asked to discuss the DRB release during the subsequent LTM if different candidate cells have different admitted DRB(s). 
Proposal 4-1: Source gNB releases LTM configuration before the DAPS handover command is send to the UE.

Proposal 4-2: Target gNB will not configure LTM configuration till the DAPS handover command has completed.

Proposal 5-1: UE stops LTM measurement once the fast MCG link recovery is triggered.
Proposal 6-1: RAN2 is kindly asked to consider MCG LTM with/without PSCell change.

Proposal 6-2: For the MCG LTM without PSCell change, the reconfiguration without sync is applied for the PSCell. 

Proposal 6-3: For the MCG LTM, the SCG gNB-DU should be aware of the accessing PCell of the UE. 
Proposal 6-4: RAN2 is kindly asked to discuss the avoidance of unnecessary RACH during subsequent MCG LTM.

Proposal 6-5: RAN2 keeps the agreement for the support of SCG LTM without MN involvement in Rel-18. 
Proposal 6-6: RAN2 is kindly asked to discuss whether to support LTM for SCG addition in Rel-18.
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