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Introduction
At RAN2#123 meeting, RAN2 discussed LTM RRC aspects and made the following agreements [1]: 
	· [bookmark: _Hlk115110994]For the model of CSI report configuration, RAN2 to implement Option 2 (as in current RRC running CR).
· For the model of RS configuration, RAN2 to follow what indicated by RAN1 in the parameter list.
· The LTM CSI resource configuration is generated by the CU. Send an LS to RAN3 (include in LS below)
· The list of LTM CSI resource configuration is common for all the LTM candidate cells (as in current RRC running CR).
· RAN2 assumes that network can include the field spCellInclusion only if the SpCell is an LTM candidate cell. 

· No particular solution needed for TA timer handling, this is expected to be handled by the network. 
· For RRC aspects of early RACH and TCI state handling, wait for R1
· Proposal 2a: For each candidate target cell towards which early RACH is supported, the UE is provided with a RACH configuration (per source per cand), which can be the same for multiple source cells.
· Proposal 2b: RAN2 understands that the source DU needs to know the early RACH configuration for each candidate cell, so that source cell can know how to set the PDCCH order information for early RACH.
· Proposal 2c: The candidate DU provides the TA value and its associated information to the source DU via the CU, e.g. preamble index, RO information (i.e. RA-RNTI) and candidate cell identity, so that the source DU can identify the UE. RAN3 can design the necessary network signalling.

· R2 assumes that SCG LTM with deactivated src SCG will not happen (no TS impact)
· For SCG configured LTM in NR-DC scenario, LTM recovery for SCG is not supported.
· For SCG configured LTM in NR-DC scenario, in the case of RLF on PSCell / SCG LTM execution failure / PSCell change failure, UE shall
- If the MCG transmission is not suspend, SCG failure information procedure will be triggered;
- Otherwise, RRC re-establishment will be executed.
· 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. 
· UE need to send an UL transmission for procedure competion also for SCG case. If SRB3 is not configured, FFS exactly if / what modification to 3GPP TS is needed. 

· It is assumed that L3 handover may happen while LTM is configured / evaluated / used. 
· 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. 



In this contribution, we discussed some remaining issues related to LTM RRC aspects.
Discussions 
2.1 RACH-less SCG LTM
At last meeting, RAN2 discussed how to handle the RACH-less SCG LTM. And it’s confirmed that the UE needs to send an UL transmission to the target PSCell to complete the SCG LTM procedure. However, if SRB3 is not configured, upon SCG LTM execution, the UE shall send the RRCReconfigurationComplete message to the MN and then the MN transfers this message to the SN. In this case, since the RRCReconfigurationComplete message can not directly transmitted to the SN, the UE needs to send another UL transmission to the SN to notify the UE’s arrival to the target PSCell. Some companies proposed to introduce a UL MAC CE to notify the UE’s arrival, e.g. C-RNTI MAC CE. In our understanding, any UL MAC PDU transmission to the target PSCell can achieve the same effect. If the first UL transmission is sent in the DG based LTM, anyway the target PSCell can know the UE by the dynamic UL grant scheduling. If the first UL transmission is sent during the CG based LTM, the target PSCell can also identify the UE by the pre-allocated UL resources for the transmission. So there is no need to define a specific UL transmission. 
The target PSCell can identify the UE’s arrival by any UL MAC PDU transmission to the SCG, regardless of DG based LTM or CG based LTM.
But if there is no UL data to be transmitted, the UE still needs to generate a MAC PDU for the first UL grant, e.g. send padding to the target PSCell. Currently, the NW may indicate the UE to skip UL transmission if there is no UL data to be transmitted, e.g. by configuring skipUplinkTxDynamic indicator. Thus, in order to ensure that the UE will send an UL MAC PDU to the SCG in the first available UL grant even if there is no UL data to be transmitted, the NW should not configure such indicator for SCG LTM if SRB3 is not configured.
In SCG LTM, if SRB3 is not configured, the NW ensures that the UE will transmit UL MAC PDU to the SCG in RACH-less LTM even if there is no UL data to be transmitted, e.g. not configure skipUplinkTxDynamic for SCG LTM.
2.2 LTM based recovery
Upon RLF or handover failure (including LTM failure), the UE can initiate LTM based recovery if the selected cell is a LTM candidate cell and if it is allowed by the NW, i.e. similar to CHO based recovery. And the UE can attempt the LTM execution once after detection of the failure. In the current RRC running CR [2], it’s specified that the UE shall release the LTM related configuration if the LTM cell switch is triggered upon cell selection performed while timer T311 was running, as below:
	1> if the LTM cell switch is triggered by an indication from lower layers:
2> apply the LTM configuration in ue-LTM-Config within VarLTM-UE-Config related to the LTM candidate cell configuration identity as received from lower layers according to clause 5.3.5.3;
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.


However, we think it’s not a good implementation to directly release the LTM configuration after triggering the LTM execution in this case. Considering that the subsequent LTM is supported, if the LTM execution is successfully completed during LTM based recovery, the stored LTM configuration is still valid for subsequent LTM. 
If the LTM execution is successfully completed during LTM based recovery, the stored LTM configuration is still valid for the subsequent LTM execution.
Some companies may concern how does the UE handle the previous failed cell and how does the NW know the failed cell. In our understanding, the handover failure or RLF may be caused by many reasons, e.g. accidental signal blockage. Although the UE once failed to switch to a cell or detect RLC in a cell, it does not mean that the UE will definitely fails to this cell when the UE switches back to this cell in subsequent LTM execution. Anyway, it can be up to the UE to not report the measurement results on the previous failed cell to the NW if the cell’s quality is not good enough. Besides, the NW can know the previous failed cell by the SON/MDT report. We see no strong need to report the failed cell to the NW immediately.
Thus, we think the UE should not release the LTM configuration if the LTM based recovery is successfully completed, in order to allow the subsequent LTM. But if the LTM execution fails during LTM based recovery, then the UE needs to trigger the legacy RRC re-establishment and release the stored LTM configuration, as CHO based recovery procedure.
If the LTM cell switch is triggered due to cell selection performed while timer T311 was running (i.e. LTM based recovery) and the LTM execution is successfully completed, the UE shall maintain the LTM related configuration.
If the LTM cell switch is triggered due to cell selection performed while timer T311 was running (i.e. LTM based recovery) and the LTM execution fails, the UE shall trigger the legacy RRC re-establishment and release the LTM related configuration.
2.3 Coexistence of LTM and conditional reconfiguration
At last meeting, RAN2 discussed the coexistence of LTM and L3 HO/PSCell change and made the following agreement:
	· It is assumed that L3 handover may happen while LTM is configured / evaluated / used. 
· 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. 


However, there was no consensus on whether the co-existence of LTM and conditional reconfiguration (e.g. including CHO, CPA, CPC, subsequent CPAC) is supported or not. From the perspective of RRC sinalling, such co-existence can be easily supported by the current ASN.1 signalling. Currently, the LTM can only be configured for intra-CU candidate cells. For some inter-CU target cells, the NW may want to configure CHO/CPAC for these cells. Besides, the LTM is targeted for reducing interruption time, while the conditional reconfiguration is used to improve the mobility robustness. It would be beneficial to allow the NW flexibility to configure these two features simultaneously, e.g. for multiple target cells with various mobility requirement. Thus, it’s proposed to support the co-existence of LTM and conditional reconfiguration.
The co-existence of LTM and conditional reconfiguration (e.g. including CHO, CPA, CPC, subsequent CPAC) is supported.
Considering that both LTM and conditional reconfiguration shall pre-configure candidate cell configurations to the UE, it seems no need to configure LTM and conditional reconfiguration for the same cell with duplicated candidate cell configuration. Besides, it may bring additional complex on UE behaviour if both LTM and conditional reconfiguration are configured for the same candidate cell. For example, if both LTM based recovery and CHO based recovery are configured, the UE may select a cell who has both two configurations. Then it’s unclear for the UE which procedure is to be performed for the failure recovery. 
The NW does not configure LTM and conditional reconfiguration for the same candidate cell.
In case that both conditional reconfiguration and LTM are configured, if the execution of conditional reconfiguration is firstly executed, we think the UE does not autonomously release the LTM configuration considering that the LTM configuration may still be valid after the conditional reconfiguration execution, i.e. can follow the same handling as NW triggered L3 HO/PSCell change. Besides, the NW should also be allowed to reconfigure the LTM configuration in the RRCReconfiguration message for conditional reconfiguration, e.g. the candidate cell can release the LTM if it’s an inter-CU candidate cell, or the candidate cell can add more LTM candidate cells.
At execution of conditional reconfiguration, the UE does not autonomously release the LTM configuration.
The RRCReconfiguration message to execute an conditional reconfiguration procedure may reconfigure (setup, release) the LTM configuration, i.e. the RRCReconfiguration message with ReconfigurationWithSync can include LTM-Config IE. 
If the execution of LTM is firstly triggered, since the LTM is controlled by the NW (as L3 HO/PSCell change) and the ReconfigurationWithSync procedure shall be performed at LTM cell switch as well, we think the UE’s handling on conditional reconfiguration can follow the same behaviour as the execution of normal PCell change. The detailed UE behaviour can follow the same handling on conditional reconfiguration upon execution of SCG/MCG reconfiguration with sync specified in clause 5.3.5.3, as follows.
	2>	if the reconfigurationWithSync was included in spCellConfig of an MCG; or
2>	if the reconfigurationWithSync was included in spCellConfig of an SCG and the CPA or CPC was configured:
[bookmark: _GoBack]3>	remove all the entries within the MCG and the SCG VarConditionalReconfig, if any;
3>	remove all the entries within VarConditionalReconfiguration as specified in TS 36.331 [10], clause 5.3.5.9.6, if any;
3>	for each measId of the MCG measConfig, if configured, and for each measId of the SCG measConfig, if configured, if the associated reportConfig has a reportType set to condTriggerConfig:
4>	for the associated reportConfigId:
5>	remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;
4>	if the associated measObjectId is only associated to a reportConfig with reportType set to condTriggerConfig:
5>	remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;
4>	remove the entry with the matching measId from the measIdList within the VarMeasConfig;


At execution of MCG LTM, the UE’s handling on conditional reconfiguration follows the same behaviour as the execution of normal PCell change.
At execution of SCG LTM, the UE’s handling on conditional reconfiguration follows the same behaviour as the execution of normal PSCell change.
Another issue proposed by companies is how to handle the race case where LTM cell switch command is received when the execution of conditional reconfiguration is triggered by the UE. This problem may also occur in the co-existence case of L3 HO and conditional reconfiguration. We think the UE can also follow the legacy handling, e.g. it can be up to the UE implementation to execute any one of them.
It can be up to the UE implementation to handle the race case where LTM cell switch command is received when the execution of conditional reconfiguration is triggered by the UE, i.e. similar to the race case between legacy HO and CHO.
Conclusion and Proposals
In this contribution, we discussed remaining issues on LTM RRC aspects with the following observations and proposals:
Observation 1: The target PSCell can identify the UE’s arrival by any UL MAC PDU transmission to the SCG, regardless of DG based LTM or CG based LTM.
Observation 2: If the LTM execution is successfully completed during LTM based recovery, the stored LTM configuration is still valid for the subsequent LTM execution.

RACH-less SCG LTM
Proposal 1: In SCG LTM, if SRB3 is not configured, the NW ensures that the UE will transmit UL MAC PDU to the SCG in RACH-less LTM even if there is no UL data to be transmitted, e.g. not configure skipUplinkTxDynamic for SCG LTM.
LTM based recovery
Proposal 2: If the LTM cell switch is triggered due to cell selection performed while timer T311 was running (i.e. LTM based recovery) and the LTM execution is successfully completed, the UE shall maintain the LTM related configuration.
Proposal 3: If the LTM cell switch is triggered due to cell selection performed while timer T311 was running (i.e. LTM based recovery) and the LTM execution fails, the UE shall trigger the legacy RRC re-establishment and release the LTM related configuration.
Coexistence of LTM and conditional reconfiguration
Proposal 4: The co-existence of LTM and conditional reconfiguration (e.g. including CHO, CPA, CPC, subsequent CPAC) is supported.
Proposal 5: The NW does not configure LTM and conditional reconfiguration for the same candidate cell.
Proposal 6: At execution of conditional reconfiguration, the UE does not autonomously release the LTM configuration.
Proposal 7: The RRCReconfiguration message to execute an conditional reconfiguration procedure may reconfigure (setup, release) the LTM configuration, i.e. the RRCReconfiguration message with ReconfigurationWithSync can include LTM-Config IE.
Proposal 8: At execution of MCG LTM, the UE’s handling on conditional reconfiguration follows the same behaviour as the execution of normal PCell change.
Proposal 9: At execution of SCG LTM, the UE’s handling on conditional reconfiguration follows the same behaviour as the execution of normal PSCell change.
Proposal 10: It can be up to the UE implementation to handle the race case where LTM cell switch command is received when the execution of conditional reconfiguration is triggered by the UE, i.e. similar to the race case between legacy HO and CHO.
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