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1 [bookmark: OLE_LINK1]Introduction
We made the following progress at the RAN3#123-bis meeting.
	Prioritize to support inter-CU LTM over Xn interface, and RAN3 specify the inter-CU LTM solutions for standalone scenario first.
Reuse existing Xn Handover Request and Handover Request ACK for Inter-CU LTM initial preparation. 
Confirm the case that inter-CU LTM is not configured in both MCG and SCG at the same time.
Early data forwarding can be supported for inter-CU LTM. 
Cell Switch Notification from source DU to target DU (in different gNB from source) for LTM execution.



In this paper, we would like to further discuss how to support inter-CU LTM.
[bookmark: OLE_LINK5]2	Discussion
Taking the Rel-18 LTM procedure as a baseline, an example of the overall signaling procedure for inter-CU LTM is shown as below. The detailed signaling interaction between the gNB-CU and the gNB-DU(s) can refer to the signaling procedures for intra-gNB-DU LTM and inter-gNB-DU LTM.


Figure 1 Signaling procedure for inter-CU LTM
LTM Preparation
In step 1~5, the source gNB-CU initiates the inter-CU LTM preparation procedure by sending HANDOVER REQUEST message to the candidate gNB-CU which is similar to the L3 handover preparation. 	For each candidate cell, the candidate gNB-CU shall initiate the preparation of lower layer configuration towards the candidate gNB-DU(s) based on the LTM request from the source gNB-CU. The interaction between the candidate gNB-CU and candidate gNB-DU follows the same signaling procedure as intra-CU LTM. Then the candidate gNB-CU responses the prepared LTM related configurations to the source gNB-CU via HANDOVER REQUEST ACKNOWLEDGE message.
Proposal 1:  [bookmark: _Toc162628337][bookmark: _Toc162980683][bookmark: _Toc162859996]For each candidate cell, the preparation of lower layer configuration is initiated by the candidate gNB-CU based on the LTM request from the source gNB-CU. The interaction between the candidate gNB-CU and candidate gNB-DU follows the same signaling procedure for intra-CU LTM.
In Rel-18 intra-CU LTM, the gNB-CU will generate a common CSI resource configuration for L1 measurement on candidate cells based on the SSB configuration from each candidate cell. And then the gNB-CU will send the common CSI resource configuration to the source gNB-DU to make the source gNB-DU generates the corresponding CSI report configuration. In order to support subsequent LTM, the gNB-CU shall also send the common CSI resource configuration and the information for candidate cells from multiple candidate gNB-DUs to each candidate gNB-DU to allow the candidate gNB-DU updating the configurations of candidate cells, i.e. the CSI report configuration. In order to support the subsequent inter-CU LTM, each candidate gNB-CU and gNB-DU also need to know the common CSI resource configuration and information of candidate cells prepared by multiple candidate gNB-CUs. 
Observation 1:  [bookmark: _Toc162628327][bookmark: _Toc162980673]In order to support the subsequent inter-CU LTM, each candidate gNB-CU and gNB-DU need to know configurations and information of candidate cells prepared by multiple candidate gNB-CUs.
[bookmark: OLE_LINK3]For inter-CU LTM, since the source gNB-CU can coordinate with each candidate gNB-CU, the source gNB-CU should be responsible to collect configurations and information of candidate cells from multiple candidate gNB-CUs and generate the common CSI resource configuration for L1 measurement on candidate cells. Regarding how to share the candidate cells information across multiple gNB-CUs/gNB-DUs, the similar coordination procedure as inter-DU LTM can be reused for inter-CU LTM by extending the interaction between source gNB-CU and candidate gNB-CU via a new Xn procedure, e.g. the handover modification procedure as shown in the step 6. 
Proposal 2:  [bookmark: _Toc162859997][bookmark: _Toc162628338][bookmark: _Toc162980684]The source gNB-CU is responsible to collect the configurations and information of candidate cells from multiple candidate gNB-CUs and generate the common CSI resource configuration for L1 measurement on candidate cells.
Proposal 3:  [bookmark: _Toc162980685][bookmark: _Toc162859998][bookmark: _Toc162628339]In order to support subsequent LTM, introduce a new Xn procedure, e.g. the handover modification procedure to let the source gNB-CU inform the candidate gNB-CU(s) about the common CSI resource configuration and the collected information of candidate cells from multiple candidate gNB-CUs, and the candidate gNB-CU(s) responses the updated candidate configuration to the source gNB-CU.
Early sync
In step 9a, the UE performs DL synchronization with the LTM candidate cell(s) before receiving the cell switch command. 
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK4]In step 9b, the UE may perform UL synchronization with the candidate cell(s) before receiving the cell switch command if indicated by the network. Taking the PDCCH order triggered early RACH as an example, i.e. in step 9b-1, if the UL synchronization is triggered by a PDCCH order from the source cell, the UE sends preamble towards the indicated candidate cell. The candidate gNB calculates the TA value of the candidate cell. Then the candidate gNB sends the TA value of the candidate cell and the associated CFRA resource information to the source gNB. In Rel-18 LTM, the DU-CU/CU-DU TA INFORMATION TRANSFER procedure is introduced in F1AP to transfer the TA information for the early TA acquisition procedure. Following the same principle, new TA information transfer procedure needs to be introduced in XnAP for step 9b-2. 
Proposal 4:  [bookmark: _Toc162859999][bookmark: _Toc162628340][bookmark: _Toc162980686]New TA information transfer procedure needs to be introduced in XnAP to transfer the TA information of candidate cells from candidate gNB-CU to source gNB-CU for inter-CU LTM.
LTM cell switch execution
In step 10~12, the UE sends the L1 measurement report(s) to the source gNB-DU, and on their basis the source gNB-DU decides to execute LTM cell switch to the target cell by sending an LTM cell switch command to the UE. 
In step 13, the source gNB-CU sends a notification message to the target gNB-CU to indicate the triggering of LTM. The message may include the target cell ID and/or the selected TCI-state ID(s) of the target cell. In Rel-18 LTM, the DU-CU/CU-DU CELL SWITCH NOTIFICATION procedure is designed for the notification of LTM cell switch and selected TCI state. Following the same principle, new cell switch notification procedure needs to be introduced in XnAP. 
In step 14, the UE performs the random access procedure towards the target cell if the UE does not have a valid TA of the target cell. If the UE has a valid TA of the target cell, the UE skips random access procedure towards the target cell, i.e. RACH-less LTM.
Proposal 5:  [bookmark: _Toc162860000][bookmark: _Toc162980687][bookmark: _Toc162628341]New cell switch notification procedure needs to be introduced in XnAP to let the source gNB-CU notify the triggering of LTM to target gNB-CU for inter-CU LTM. 
LTM cell switch completion
In step 15, the UE completes the LTM cell switch procedure by sending RRCReconfigurationComplete message to target cell. If the UE has performed a RA procedure in step 14, the UE considers that LTM cell switch execution is successfully completed when the random access procedure is successfully completed. For RACH-less LTM, the UE considers that LTM cell switch execution is successfully completed when the UE determines that the network has successfully received its first UL data.
After completion of the LTM, a L3 handover similar procedure at the network side after completion of the handover can be reused for inter-CU LTM. For example, the target gNB initiates the path switch update procedure towards the AMF, i.e. step 16-18. Then, if the source gNB is not configured as a candidate gNB for the subsequent LTM, the target gNB shall send the UE CONTEXT RELEASE to inform the source gNB about the success of the handover and trigger the release of radio and C-plane related resources associated to the UE context in the source gNB, i.e. step 19. 
Proposal 6:  The target gNB handling after completion of inter-CU LTM follows the same procedures as L3 handover. 
3	Conclusion
Based on above analysis, we provide the following observations and proposals.
Proposal 1:  [bookmark: _GoBack]For each candidate cell, the preparation of lower layer configuration is initiated by the candidate gNB-CU based on the LTM request from the source gNB-CU. The interaction between the candidate gNB-CU and candidate gNB-DU follows the same signaling procedure for intra-CU LTM.
Observation 1:  In order to support the subsequent inter-CU LTM, each candidate gNB-CU and gNB-DU need to know configurations and information of candidate cells prepared by multiple candidate gNB-CUs.
Proposal 2:  The source gNB-CU is responsible to collect the configurations and information of candidate cells from multiple candidate gNB-CUs and generate the common CSI resource configuration for L1 measurement on candidate cells.
Proposal 3:  In order to support subsequent LTM, introduce a new Xn procedure, e.g. the handover modification procedure to let the source gNB-CU inform the candidate gNB-CU(s) about the common CSI resource configuration and the collected information of candidate cells from multiple candidate gNB-CUs, and the candidate gNB-CU(s) responses the updated candidate configuration to the source gNB-CU.
Proposal 4:  New TA information transfer procedure needs to be introduced in XnAP to transfer the TA information of candidate cells from candidate gNB-CU to source gNB-CU for inter-CU LTM.
Proposal 5:  New cell switch notification procedure needs to be introduced in XnAP to let the source gNB-CU notify the triggering of LTM to target gNB-CU for inter-CU LTM. 
Proposal 6:  The target gNB handling after completion of inter-CU LTM follows the same procedures as L3 handover. 
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