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1 Introduction
In R18, we specified the solutions to support LTM in intra-CU scenarios, depending on the deployment of the network this may significantly limit the opportunities to use LTM. By enabling LTM operation between cells of different gNBs (i.e. inter-CU) then the network will be able gain the benefits of LTM for a far greater number of handovers.

The detailed objectives are as follow:
	· Specify support for inter-CU Layer1/Layer 2 Triggered Mobility (LTM) [RAN2, RAN3]
· Prioritize the case when CU is acting as MN when DC is not configured
· As secondary priority, support the case when NR-DC is configured and CU is acting as SN and MCG is unchanged

· As secondary priority, support the case when NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released

· Note: The case that LTM is configured in both MCG and SCG is excluded 

· Specify support for subsequent LTM mobility procedures aiming to avoid RRC configuration between cell switches as per Rel-18 LTM

· Coordination with SA3 needed with respect to security key handling 

· Note: Rel. 18 intra-CU LTM procedure is considered as baseline for adding inter-CU support


In this document, we analysis the signaling enhancement for inter-CU LTM and give our proposals.
2 Discussion
In this contribution, we will discuss the signalling enhancement for inter-CU LTM in standalone scenarios with following parts:
· LTM Preparation
· LTM Exectution
· LTM Cancellation
2.1 LTM preparation 
For LTM preparation phase, the source gNB and candidate gNB should exchange the LTM candidate cell information and related configuration for normal LTM or subsequent LTM. Similar as the LTM over F1AP, the LTM modification procedure should be supported over Xn interface.
The signalling flows for inter-CU LTM preparation is shown in Figure 1:
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Figure 1 Signalling flows for LTM Preparation

· Step 1: UE performs measurements based on measurement configurations and reports MeasurementReports to the source gNB.

· Step 2: The source gNB decides to configure the UE with inter-CU LTM.
· Step 3: The source gNB sends the LTM request related information (such as the candidate cell information, early sync request information, reference configuration) to the candidate gNB(s) through Handover Request message.
· Step 4: The candidate gNB performs access control, when it accepts the LTM request, it responds the Handover Request Acknowledge message including the generated LTM configuration for the accepted candidate cell.

· Step 5: The source gNB determines the final candidate cell(s) and related LTM configurations.
· Step 6: The source gNB may send the update LTM configurations for one or more candidate cell(s) to the candidate gNB(s). This message may also include the collected candidate cell(s) and related LTM configurations to the candidate gNB(s) for subsequent LTM.
· Step 7: The candidate gNB(s) to provide the updated LTM configuration for the requested candidate cell.
· Step 8: The source gNB sends the RRCReconfiguration message to the UE including the LTM-Config.

· Step 9: The UE response the RRCReconfiguration Complete message to the source gNB.

As illustrated above, for inter-CU LTM preparation, the Handover Request and Handover Request Acknowledge message can be reused request the candidate gNB to accept the LTM request including the LTM configurations.
Proposal 1: The handover request and handover request acknowledge message can be reused to request the candidate gNB to accept the LTM request including the LTM configurations.
Similar as F1AP, the source node may need to decide the final LTM candidate cells and ask the candidate node to update the LTM configuration (e.g. CSI resource configuration), therefore, the LTM modification mechanism should be supported over Xn interface. There are possible two options to supported for source gNB to perform LTM modification:
· Option 1: Reuse the current HANDOVER REQUEST/HANDOVER REQUEST ACKNOWLEDGE message to trigger the LTM modification.

· Option 2: Introduce new XnAP message (i.e. LTM Modification Request) to trigger the LTM modification.
In R16, we decided to reuse the HANDOVER REQUEST message to replace a prepared CHO candidate configuration by including the CHO trigger IE set to "CHO-replace". From our point of view, we think reuse the handover request message may incur high signalling overhead, due the there are many mandatory IEs included in the Handover preparation message. Moreover, during the LTM preparation or later procedure (i.e. when source gNB knows the cell switch has been occurred in UE), the source gNB may need to send the collected candidate cell information (i.e. early sync information, LTM configuration mapping list, etc…) to the candidate gNB(s) for subsequent LTM, design new XnAP signalling can not only support the flexibility of LTM modifications, but also can be used to transmit collected LTM information when needed. 

Therefore, we prefer to introduce new XnAP message to modify or update the LTM configurations.
Proposal 2: Introduce new XnAP messages to modify or update the LTM configurations.
2.2 LTM execution
The signalling flows for inter-CU LTM execution is shown in Figure 2:
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Figure 2 Signalling flows for LTM Execution
· Step 10: Early synchronization to the candidate cell(s) may be performed as specified in TS 38.300.

· Step 11: The candidate gNB may send the TA values and associated RACH related information of the early synchronized candidate cell to the source gNB.
· Step 12: The UE sends the L1 measurement result to the source gNB, the source gNB decides to execute LTM.
· Step 13: The source gNB sends the LTM Cell Switch Command to the UE.
· Step 14: The source gNB sends the LTM CELL SWITCH NOTIFICATION message to the target gNB to indicate the initiation of the LTM Cell Switch Command to the UE.
· Step 15: When target gNB detects the UE access, the target gNB sends the ACCESS SUCCESS message to the source gNB including target cell ID.
· Step 16: The UE sends an RRCReconfigurationComplete message to the target gNB.
Similar as F1AP, during the LTM execution phase, the early TA acquisition should be performed among UE and candidate cells to reduce the data interruption time, similar mechanism should also be supported for XnAP, a new XnAP message may be needed to transmit the TA values and associated RACH related information of the early synchronized candidate cell(s) from the candidate gNB(s) to the source gNB. Moreover, in order to enable the target gNB to prepare resources required for UE access in advance, the target gNB should be informed when source gNB sending the LTM Cell Switch MAC CE to the UE. 
Proposal 3: Early TA Management should be supported for LTM over Xn interface, a new XnAP message may be needed to transmit the TA values and associated RACH related information of the early synchronized candidate cell from the candidate gNB to the source gNB.
Proposal 4: Introduce a new XnAP message for the source gNB to inform the LTM cell switch to the target gNB. 
2.3 LTM cancellation
For LTM procedure, the number of candidate cells is limit (the maximum number of candidate cell is 8), the source gNB can update the candidate cell set based on the layer 1 measurement report, such as releasing some candidate cells with poor signal status. Meanwhile, the source gNB and candidate gNB(s) can release the resources of prepared cells based on their own resource status. Therefore, both source gNB and candidate gNB initiated LTM candidate cell cancellation should be supported in inter-CU LTM.
Proposal 5: Both source gNB and candidate gNB initiated LTM candidate cell cancellation should be supported in inter-CU LTM.
For source gNB to cancel the prepared candidate cell(s), this can be discussed together with the source gNB initiated LTM modification procedure, the newly introduced LTM modification procedure can be reused for the source gNB to cancel the prepared LTM candidate cell(s).
Proposal 6: The newly introduced LTM modification procedure can be reused for the source gNB to cancel the prepared LTM candidate cell(s).

For candidate gNB(s) to cancel the prepared candidate cell(s), there are possible two options as below:

· Option 1: Reuse the CHO Cancel procedure, which include a Candidate Cells To Be Cancelled List IE.
· Option 2: Introduce new XnAP message for the candidate gNB(s) to release the resources of prepared cells. 
Functionally, reuse the CHO cancel message can achieve the purpose of the candidate gNB(s) to release the resources of prepared cells, but the message name and function are not equal, it maybe a little bit weird to use the “CHO” cancel message to cancel the “LTM” candidates. Introduce new XnAP message may easier for future LTM function extent but bring more standard works. Anyway, we are open to discuss the above two solutions.
Proposal 7: RAN3 should further discuss how the support the candidate gNB(s)-initiated candidate cell cancellation. 
3 Conclusion
In this paper, we discussed the signaling enhancement for inter-CU LTM and give our proposals as below:
Proposal 1: The handover request and handover request acknowledge message can be reused to request the candidate gNB to accept the LTM request including the LTM configurations.
Proposal 2: Introduce new XnAP messages to modify or update the LTM configurations.
Proposal 3: Early TA Management should be supported for LTM over Xn interface, a new XnAP message may be needed to transmit the TA values and associated RACH related information of the early synchronized candidate cell from the candidate gNB to the source gNB.
Proposal 4: Introduce a new XnAP message for the source gNB to inform the LTM cell switch to the target gNB. 
Proposal 5: Both source gNB and candidate gNB initiated LTM candidate cell cancellation should be supported in inter-CU LTM.
Proposal 6: The newly introduced LTM modification procedure can be reused for the source gNB to cancel the prepared LTM candidate cell(s).
Proposal 7: RAN3 should further discuss how the support the candidate gNB(s)-initiated candidate cell cancellation. 
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