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1. Introduction
In the last RAN2 meeting, some agreements for inter-CU LTM have been reached [1]:

Agreements on scenarios:
1. RAN2 first focus on inter-CU LTM in NR standalone scenario and use it as baseline for supporting inter-CU LTM in NR-DC scenarios.
2. Rel-19 inter-CU LTM also supports mixture of subsequent inter-CU LTM and subsequent intra-CU LTM after an inter-CU or intra-CU LTM switch.
3. UE can be configured with a mixture of intra-CU and inter-CU candidate LTM cells and irrespective of how the UE is configured with this mixture, UE measurement and reporting procedures will be the same for both intra-CU and inter-CU candidate LTM cells.

Agreements on latency analysis:
4. Mobility latency analysis of rel-18 intra-CU LTM is reused for Rel-19 inter-CU LTM.

Agreements on early sync phase:
1. Early DL and UL sync is also supported for inter-CU LTM.  Inform RAN3 of this. Early DL sync using CSI-RS should be considered, pending RAN1 approval.
2. PDCCH ordered early RACH is supported for inter-CU LTM.
3. For early TA acquisition, Rel-18 option is baseline. FFS for RAR based option.

Agreements on LTM cell switch execution phase:
1. Upon inter-CU LTM execution, UE performs
	- MAC reset
	- RLC re-establishment
	- PDCP re-establishment
	- Security key update
FFS if there is an inter-CU LTM w/o security key change. 

In this contribution, we further discuss the inter-CU LTM issues and provide our views, including the candidate cell configuration, early TA acquisition and LTM execution etc. 
2. Discussion
2.1	Candidate cell configuration for inter-CU LTM
In Rel-18 intra-CU LTM, RAN2 agreed that the radioBearerConfig IE and measConfig IE can be optionally supported in LTM candidate configuration, and the RRC model with one RRCReconfiguration message for each candidate cell is used. 
For inter-CU LTM cell switch, the PDCP is changed due to the CU is switched, and the corresponding radio bearers and PDCP configurations need to be updated, therefore the RadioBearerConfig IE generated by the gNB-CU used to configure the RB and PDCP configuration should be changed. Regarding the MeasConfig IE, also this configuration is entirely generated by the gNB-CU, so it also needs to be changed when the CU is switched during the inter-CU LTM procedure. Therefore, the RadioBearerConfig IE and MeasConfig IE should be included in LTM candidate configuration, so the Rel-18 intra-CU RRC model that one RRCReconfiguation message for each candidate cell configuration can be reused for inter-CU LTM.
Proposal 1: Reuse the RRC model of intra-CU LTM for inter-CU LTM candidate cell configuration, i.e., one RRCReconfiguration message for each candidate cell configuration to configure target candidate cells.
In order to reduce the signalling overhead, the delta configuration on top of reference configuration can be used for candidate cell configuration in Rel-18 intra-CU LTM. It can also work for inter-CU LTM, the network may configure the reference configuration to cover as much common configuration of candidate cells as possible, and the delta configuration of each candidate cell on top of reference configuration can be used to generate the complete configuration of the candidate cell. Of course, the network also can configure the complete configuration directly, for example when the reference is not suitable. 
Proposal 2: Both the delta configuration on top of the reference configuration and the complete configuration are supported for inter-CU LTM. 

2.2	Early TA acquisition
During the RAN2#125bis meeting, RAN2 agreed that the PDCCH ordered early RACH is supported for inter-CU LTM and the Rel-18 option is as baseline, i.e., early RACH without RAR. It is still FFS for RAR based option for early TA acquisition.
[bookmark: OLE_LINK11]Regarding the “RAR based option”, there are two potential options：
· Option 1: RAR from candidate cell;
· Option 2: RAR from serving cell;
For option1, if the UE receives RAR from the candidate cell, the UE needs to monitor the PDCCH and receive the RAR during the RAR window, and the data transfer with the serving cell may be interrupted during this period. This resulting the longer interruption to the serving cell, which is not desirable. At least, this option should be precluded.
For option 2, if the UE receives the RAR from the serving cell, compared to option 1, only the interruption of the serving cell due to the PRACH transmission is exist. However, since the preamble is sent to candidate cell while the RAR is received on the serving cell, we need to further consider how to receive the RAR (e.g., how to set RAR window and RA-RNTI), which may be more complex. 
Some companies may argue that the RAR based option is useful for conditional RACH-less LTM. However, at least for now, it is uncertain whether the conditional RACH-less LTM should be supported, and if it is supported, other ways to obtain the candidate TA also can be considered, e.g., by using the MAC CE of the service cell containing the candidate cell's TA. Therefore, we think that the PDCCH ordered early TA acquisition with RAR should not be supported for inter-CU LTM.
Proposal 3: PDCCH ordered early TA acquisition with RAR is not supported.

2.3	Inter-CU LTM execution
RAN2 agreed that the UE can be configued with a mixture of intra-CU and inter-CU candidate LTM cells, and Rel-19 inter-CU LTM support mixture of subsequent intra-CU LTM and subsequent inter-CU LTM after a first/previous LTM switch. The UE behavior for different type (i.e., inter-CU or intra-CU) of LTM execution is different, especially for L2 behaovor. 
Considering that the PDCP is located in CU, and the CU is not changed during the intra-CU LTM procedure, the PDCP reestablishment is not needed in the Rel-18 intra-CU LTM. For intra-CU intra-DU LTM, only the MAC reset is performed. For intra-CU inter-DU LTM, the RLC reestablish and PDCP data recovery should be also performed besides the MAC reset. Therefore, L2 no reset identity (ltm-ServingCellNoResetID, ltm-NoResetID) configured by RRC is introduced to determine if the RLC reestablish and PDCP data recovery should be performed during intra-CU LTM.
For inter-CU LTM, the PDCP reestablish should be performed due to PDCP anchor change and security key update. The detailed method for UE to determine whether to perform PDCP reestablish should be discussed when there is some progress on security issues. 
Therefore, the UE should decide whether the inter-CU or intra-CU LTM cell switch is triggered to perform the corresponding L2 reset behavior. In addition, the L2 no reset concept (i.e., ltm-NoResetID) can be reused to further determine the L2 behavior when it is determined whether PDCP reestablish is performed upon LTM cell switch.
Proposal 4: Upon triggering cell switch, the UE needs to determine whether the inter-CU or intra-CU LTM is performed.
Proposal 5: RAN2 to assume the L2 no reset concept (i.e., ltm-NoResetID) can be reused to further determine the L2 behavior when it is determined whether PDCP reestablish is performed upon LTM cell switch.

During the last RAN2 meeting, RAN2 discussed and agreed that upon the inter-CU LTM execution, the UE performs the MAC reset, RLC re-establishment, PDCP re-establishment and security key update. And there is an FFS on if there is an inter-CU LTM without security key change case. Considering that subsequent LTM is supported for LTM, inter-CU LTM without PDCP anchor change will introduce more signalling in RAN. In addition, the main objective of the LTM is to reduce the cell switch delay and interruption compared to L3 handover (i.e. no intention to introduce very new mobiliy concept), the inter-CU LTM without security key change is not the aimed scenario and scope of the Rel-19 mobility. Therefore, we suppest not considering this in Rel-19 LTM and can bring this in future, if necessary.
Proposal 6: Inter-CU LTM without security key change is not supported in Rel-19. 

[bookmark: OLE_LINK6]PDCCH order based early UL synchronisation can be supported for inter-CU LTM. If the UE acquires the valid TA before the LTM execution, the RACH-less inter-CU LTM can be performed to reduce the cell switch interruption. Similar to Rel-18 intra-CU RACH-less LTM, the network can configure the configured grant resources for the UE to access the target cell. If the CG resource is not configured or the target cell wants to give the UL grant earlier, the dynamic grant scheduling by target cell can be used for RACH-less procedure.
Proposal 7: Both the CG based RACH-less and DG based RACH-less can be supported for inter-CU LTM.

In addition, when the LTM cell switch is triggered by the source gNB, the target gNB needs to know about the initiation of the cell switch command to the UE. Especially for DG based RACH-less LTM, the target gNB starts the dynamic scheduling based on the notification. In addition, the selected TCI state also need to be transferred from source gNB to target gNB. In Rel-18 intra-CU LTM, only the CU-DU cell switch notification in F1 interface is needed because the CU is not changed. However, for Rel-19 inter-CU LTM, the CU is changed, cell change notification from source CU to target CU is also needed in Xn interface. On the detailed Xn signaling for cell switch notification, whether it can extend the current F1 message or introduce a new message can up to RAN3.
Proposal 8: The source CU should inform the target CU about the cell switch. The detailed signaling up to RAN3.

For the completion of inter-CU LTM, we think the intra-CU LTM completion principle can be reused. For RACH-based LTM, the LTM is successfully completed when the random access is successfully completed. For RACH-less LTM, the UE considers the LTM cell switch to be successfully completed if the uplink grant for a new transmission on the same HARQ process used for the first PUSCH transmission or downlink assignment has been received on the PDCCH for the MAC entity's C-RNTI.
Proposal 9: For inter-CU LTM completion, the Rel-18 intra-CU LTM mechanism can be reused.
· For RACH-based LTM, the LTM is successfully completed when the random access is successful.
· For RACH-less LTM, UE considers the LTM cell switch to be successfully completed if the uplink grant for a new transmission on the same HARQ process used for the first PUSCH transmission or downlink assignment has been received on the PDCCH for the MAC entity's C-RNTI.

2.4	LTM candidate cells release
In Rel-18 intra-CU LTM, subsequent LTM cell switch between candidates without RRC reconfiguration can be supported. That is, one RRC Reconfiguration can be used for multiple LTM cell switch until the network modifies or releases the candidate cell configurations, and UE autonomous release of the candidate cells is not supported.
We think that the same principle can be used for inter-CU LTM since the subsequent intra-CU and inter-CU LTM also can be supported by Rel-19 inter-CU LTM.
Proposal 10: For inter-CU LTM, the candidate cell configuration can only be released by network.
3. Conclusion
In this contribution we discussed some issues related to inter-CU LTM and made the following proposals.

Proposal 1: Reuse the RRC model of intra-CU LTM for inter-CU LTM candidate cell configuration, i.e., one RRCReconfiguration message for each candidate cell configuration to configure target candidate cells.
Proposal 2: Both the delta configuration on top of the reference configuration and the complete configuration are supported for inter-CU LTM. 
Proposal 3: PDCCH ordered early TA acquisition with RAR is not supported.
Proposal 4: Upon triggering cell switch, the UE needs to determine whether the inter-CU or intra-CU LTM is performed.
Proposal 5: RAN2 to assume the L2 no reset concept (i.e., ltm-NoResetID) can be reused to further determine the L2 behavior when it is determined whether PDCP reestablish is performed upon LTM cell switch.
Proposal 6: Inter-CU LTM without security key change is not supported in Rel-19. 
Proposal 7: Both the CG based RACH-less and DG based RACH-less can be supported for inter-CU LTM.
Proposal 8: The source CU should inform the target CU about the cell switch. The detailed signaling up to RAN3.
Proposal 9: For inter-CU LTM completion, the Rel-18 intra-CU LTM mechanism can be reused.
· For RACH-based LTM, the LTM is successfully completed when the random access is successful.
· For RACH-less LTM, UE considers the LTM cell switch to be successfully completed if the uplink grant for a new transmission on the same HARQ process used for the first PUSCH transmission or downlink assignment has been received on the PDCCH for the MAC entity's C-RNTI.
Proposal 10: For inter-CU LTM, the candidate cell configuration can only be released by network.
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