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1 Introduction
In this contribution, we address the RRC aspects for LTM based on current progress and agreements in RAN2. We discuss the open issues in the RRC CR [2] and open issue list [3] and other open issues which need to be addressed in the meeting.
2 Discussion
2.1 Open issues in RRC CR
Issue 1: Support of LTM for MBS and IAB

In the current running CR, there is an FFS:

Editor’s Note: FFS on whether ltm-CandidateConfig applies also for the case of MBS or IAB.

LTM in release 18 focusses on Intra-CU mobility and RAN2 has decided to consider only a few scenarios of LTM in R18. In our view, we can support MBS in RRC_CONNECTED along with LTM without much impact. There may be more discussions needed for supporting IAB, and it would be better to support this in a later release.
Proposal 1: LTM can be supported for MBS in RRC_CONNECTED in R18.

Proposal 1a: LTM is not supported for the IAB in R18.

Issue 2: LTM configuration through RRCResume
In the current running CR, there is an FFS:

Editor’s Note: FFS whether LTM can be configured in the RRCResume message

In RAN2#123, it was decided that UE clears the LTM configurations upon transition to RRC_INACTIVE. Thus restoring the LTM candidate configuration through RRCResume is not possible. For configuring the new candidate cells, the understanding is that gNB configures LTM candidates after performing L3 measurements. It also may not be available at the time of Resume unless additional mechanisms are made in place. It also may need to be checked if there are some impacts for other working groups such as RAN3 for such case. Thus In our view, it is also not needed to configure new LTM candidate cells in RRCResume.
Proposal 2: In R18, LTM is not configured through RRCResume message.

Issue 3: UE-based TA measurements
In the current running CR, there is an FFS:

Editor’s Note: FFS when the UE needs to perform the UE-based TA measurements (e.g., upon execution or configuration)
In our understanding, it could be left to UE implementation whether the UE could perform UE based TA measurements before cell switch or after cell switch. i.e. If it is possible for the UE to perform UE-based TA measurements before cell switch, there is no need to restrict it. If it is not possible, it could be done upon cell switch. Moreover, if the UE based timing advance is not available for any reason, UE can try to acquire TA through random access.
Proposal 3: Whether UE performs measurements for UE-based TA before or after cell switch command is up to UE implementation.
Issue 4: FFS on Radio resource control information elements
In the current running CR, we have a few FFS related to the configuration of RRC information elements:

Editor’s Note: FFS whether we need to indicate a BWP for the early TCI activation.
TCI state list is provided per candidate cell. In our understanding, the BWP for early TCI activation corresponds to the first active DL and UL BWPs. UE will activate first active DL and UL BWPs upon receiving cell switch command. Therefore, there is no need of indicating BWP for early TCI activation.
Proposal 4: There is no need to indicate BWP for early TCI activation.
There is another FFS on T304 timer as below:
Editor’s Note: FFS whether the values of timer T304 should be extended for LTM.’
As the LTM cell switch is expected to have shorter delay than the L3 handover due to the introduction of enhancements such as early TA measurements, RACH-less handover etc., it might be suitable to extend the timer T304 for LTM.
Proposal 5: T304 can be extended for LTM.
We also have an FFS on early UL synchronisation configuration as below:
Editor’s Note: FFS whether ltm-EarlyUL-SyncConfig-r18 is a single configuration or a list of EarlyUL-SyncConfig-r18.

In our view, for each candidate cell, it is sufficient to have ltm-EarlyUL-SyncConfig-r18 as a single configuration. We think there is no need for multiple configurations per candidate cell.
Proposal 6: ltm-EarlyUL-SyncConfig is a single configuration.
There is yet another FFS on power related parameters for CG-LTM configuration.
   Editor’s Note: FFS is power-related parameters should be part of the CG-LTM-Configuration IE.

In the current RRC running CR, CG-LTM-Configuration is included within ConfiguredGrantConfig . Power related parameter, p0-PUSCH-Alpha is present in ConfiguredGrantConfig and this is sufficient. There is no need for introducing power related parameters separately in CG-LTM configuration.
Proposal 7: There is no need for introducing power related parameters in CG-LTM configuration.
2.2 Open issue for synch between RRC and MAC CRs

Issue 1: LTM-CandidateId Range
Current RRC and MAC CRs use different ranges for the identifiers of LTM candidate cells. In RRC, the range is defined from 1 to 8, and the same value is present in the L1 parameter list also, while in the MAC specification the possible range for candidate cell identifiers is 0 to 7, as UE receives a 3 bit target configuration Id. There is a need to synchronise the ranges in all the specifications.
Observation 1: LTM-CandidateId is {1..8} in RRC CR and RAN1 parameter list, while it is assumed to be {0..7} in MAC CR.

There are two options to resolve this: One option is to use the range {0..7} in RRC CR. In this case, RAN1 also need to be informed as the RAN1 parameter list contains current RRC values. We also note that RAN3 also has an agreement to use the candidate identifier in F1 interface, so they also need to be informed. Another option is to update MAC CR to indicate that the LTM candidate cell in LTM Cell switch command is the one corresponding to Target Configuration ID +1.
Proposal 8: Use common range for candidate identifiers across RRC/MAC CRs and in RAN1/RAN3 parameters by one of the below options

a. Use LTM-CandidateId as {0..7} in RRC and inform other WG(s) to update their specifications if there is any impact.
b. Update in MAC CR that UE applies candidate configuration with identifier as Target Configuration ID +1 during cell switch.
2.3 Other Open issues

Issue 1: 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 9: UE stops LTM measurements and reporting for MCG and SCG once MCGFailureInformation is send.
Proposal 9a: UE stops LTM measurements and reporting for SCG once SCGFailureInformation is send.
Issue 2: 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 10: In NR-DC, MN allocates measurement gaps for the L1 measurements configured for LTM, by both MN and SN.

Issue 3:  Intra-DU L2 reset

According to the existing running RRC CR, the L2 no reset configuration can be applicable for any LTM cell. However, the common understanding is that L2 no reset is only applicable for intra-DU LTM cell switch. One unclear point is whether the L2 no reset can be applicable to all intra-DU cells or some of intra-DU cells. In our understanding, if the connected UP is different for different intra-DU cells, the L2 reset is needed since the PDCP layer is changed.

Proposal 11: RAN2 confirms that for intra-DU LTM, the L2 reset is needed for some intra-DU cells.   

Issue 4: coexistence of early UL synchronization and UE based TA measurement

For LTM, the UE can rely on early UL synchronization or UE based TA measurement to derive the TA value of LTM candidate cell. However, whether the two schemes can be used by the UE at the same time or not is unclear. In our understanding, once the UE can perform the UE based TA measurement, the early UL synchronization is not needed in order to avoid the preamble transmission triggered by PDCCH order. Moreover, if the two schemes co-existe, the additional work is needed, e.g., which TA value is used when the UE receives TA from LTM MAC CE. 

Proposal 12: The network does not trigger early UL sync when the UE is configured to perform TA measurement the early UL synchronization is performed only when the UE cannot perform UE based TA measurement. 

Issue 5: Serving Cell No Reset ID for L3 HO target cell

In the running CR, the ServingCellNoResetID  IE is conditionally present with FirstLTM-Only. 

	    ltm-ServingCellNoResetID-r18          INTEGER (1.. maxNrofCellsLTM-r18-plus-1)                           OPTIONAL,   -- Cond FirstLTM-Only
FirstLTM-Only

This field is mandatory present in the first RRCReconfiguration message which include LTM-Config with at least one LTM candidate configuration. Otherwise, the field is absent, Need M.



In last RAN2 meeting, the following agreement were reached:

	In L3 HO Command, the LTM configuration can be included (based on RAN2 agreements)
· P4: RAN2 confirms that during network triggered L3 HO / PSCell change, the UE does not autonomously release the LTM configuration.
· P5: RAN2 confirms that the RRCReconfiguration message to execute an L3 HO or PSCell change procedure may reconfigure (setup, release) the LTM configuration. 


The following two observations can be derived:

· If the L3 HO command does not contain the LTM-config IE, the UE will not release variables related to LTM configuration, i.e., VarLTM-Config, VarLTM-ServingCellNoResetID, and VarLTM-ServingCellUE-MeasuredTA-ID.
· The L3 HO command may include LTM-config to update the LTM configuration, which can include the LTM-ServingCellNoResetID. 

Thus, there is a case that after L3 HO, the UE will keep the LTM configuration derived at source side (i.e., not provide LTM configuration for any LTM cell in L3 HO), while configuring the LTM-ServingCellNoResetID for the L3 target cell. In this case, the above “FirstLTM-Only” condition is not applicable. To address this issue, two options can be considered:

· Option 1: use explicit LTM-ServingCellNoResetID in ReconfigurationWithSync

· Option 2: change the presence condition of LTM-ServingCellNoResetID in LTM-config. 
Proposal 13: RAN2 is kindly asked to discuss the configuration of Serving Cell No Reset ID when configuring L3 HO.

Issue 6: SCG release and Subsequent LTM Cell Switch

In RAN2#123bis, RAN2 made the following agreement.
· UE only releases SCG configuration at MCG LTM execution if configured by the network (revert prior agreement). No intention to optimize further bearer handling for this case. 

Now Let us consider the case where SCG is configured in Cell1 and LTM candidates are cell2 and cell3. There needs to be configuration for releasing SCG (mrdc-SecondaryCellGroupConfig set as release) in RRC configuration for cell 2 and cell3. Now Let us consider the UE has moved from cell1 to cell2 through LTM. If the UE moves again from cell2 to cell3 through subsequent LTM, it can still have the configuration to release SCG. UE should not consider this scenario as erroneous.
Proposal 14:  UE may receive mrdc-SecondaryCellGroupConfig set as release even when there is no SCG, for a subsequent LTM and it is not considered as an error.

Conclusion
In this section we discussed the issues related to RRC for LTM and made the following observations and proposals.
Open issues in RRC CR
Proposal 1: LTM can be supported for MBS in RRC_CONNECTED in R18.

Proposal 1a: LTM is not supported for the IAB in R18.

Proposal 2: In R18, LTM is not configured through RRCResume message.

Proposal 3: Whether UE performs measurements for UE-based TA before or after cell switch command is up to UE implementation.

Proposal 4: There is no need to indicate BWP for early TCI activation.

Proposal 5: T304 can be extended for LTM.

Proposal 6: ltm-EarlyUL-SyncConfig is a single configuration.
Proposal 7: There is no need for introducing power related parameters in CG-LTM configuration.
Open issue for synch between RRC and MAC CRs
Proposal 8: Use common range for candidate identifiers across RRC/MAC CRs and in RAN1/RAN3 parameters by one of the below options

a. Use LTM-CandidateId as {0..7} in RRC and inform other WG(s) to update their specifications if there is any impact.
b. Update in MAC CR that UE applies candidate configuration with identifier as Target Configuration ID +1 during cell switch.
Other Open issues
Proposal 9: UE stops LTM measurements and reporting for MCG and SCG once MCGFailureInformation is send.
Proposal 9a: UE stops LTM measurements and reporting for SCG once SCGFailureInformation is send.
Proposal 10: In NR-DC, MN allocates measurement gaps for the L1 measurements configured for LTM, by both MN and SN.

Proposal 11: RAN2 confirms that for intra-DU LTM, the L2 reset is needed for some intra-DU cells.
Proposal 12: The network does not trigger early UL sync when the UE is configured to perform TA measurement.

Proposal 13: RAN2 is kindly asked to discuss the configuration of Serving Cell No Reset ID when configuring L3 HO.

Proposal 14: UE may receive mrdc-SecondaryCellGroupConfig set as release even when there is no SCG, for a subsequent LTM and it is not considered as an error.
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