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1 Introduction
In RAN3#123bis meeting, we reached following agreements for inter-CU Layer1/Layer 2 Triggered Mobility (LTM):

	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 will provide our view for the inter-CU LTM case.
2 Discussion
In Rel-18, LTM was introduced to reduce the latency of RRC_CONNECTED UE mobility, and it can be applied to MCG or SCG, but it is only supported in intra-CU case. In Rel-19, LTM is introduced for inter-CU scenario. The WID mentioned that Rel-18 intra-CU LTM procedure is considered as baseline for adding inter-CU support. Besides the procedure, we think the design principle and target performance should also taking Release 18 LTM as baseline, i.e., for Rel-19 LTM, latency reduction is one import target performance for improvement.
For the inter-CU LTM solutions for standalone scenario, the inter-CU signaling procedure is shown below. The whole procedure is divided into four parts: LTM preparation, early synch, LTM cell switch execution and LTM cell switch completion are included.
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Figure 1: Procedure of inter-CU LTM for standalone case
LTM preparation: 
In this phase, in order to align with the conclusion for intra-CU case, source gNB-CU will be the node which decides to configure intra/inter-CU LTM for a UE based on the measurement results reported by the UE. For inter-CU LTM, the candidate cells may belong to cells in candidate gNBs or serving gNB. Therefore, source gNB needs to acquire LTM candidate cell configuration from candidate gNBs and itself. Similar as legacy L3 mobility, we have agreed that existing Xn Handover Request and Handover Request ACK for Inter-CU LTM initial preparation. The request for CHO candidate cells preparation is included in Handover Request message, and the configurations of candidate cells are included in Handover Request Acknowledge message. 
Observation 1: For inter-CU LTM, the candidate cells may belong to cells in candidate gNBs or serving gNB, so source gNB needs to acquire LTM candidate cell configuration from candidate gNBs and itself.
Proposal 1: To align with the conclusion for intra-CU case, source gNB-CU will be the node which decides to configure intra/inter-CU LTM for a UE based on the measurement results reported by the UE.
Followed by the same principle in intra-CU LTM, the LTM configuration ID mapping list and reference configuration could be exchanged over Xn interface in the LTM preparation phase. Regard to the LTM configuration ID, the source gNB will assign the configuration ID mapping list to candidate gNB in the HO Request message. The candidate gNB will perform admission control and some candidate cells under the candidate gNB without enough resources should be removed from LTM configuration ID mapping list. Then, source gNB will update the LTM configuration ID mapping list and send to all candidate gNBs again. Regard to the reference configuration, source gNB can generate the reference configuration by its own cell or request the candidate gNB to generate the reference configuration. If the reference configuration is generated from another candidate gNB, it will finally send back to the source gNB.
Proposal 2: For inter-CU LTM, the LTM configuration ID mapping list and reference configuration could be exchanged over Xn interface in the LTM preparation phase.
Furthermore, after receiving the request for candidate cell configuration, candidate gNB-CU may request its DUs for related candidate cell configurations. The existing procedure and signaling over F1 for intra-CU LTM preparation phase discussed in Rel-18 can be reused as baseline. 
Proposal 3: For inter-CU LTM, the existing procedure and signaling over F1 for intra-CU LTM preparation phase discussed in Rel-18 can be reused as baseline.
After collecting all the candidate cell configurations from all candidate gNBs, the source gNB should initiate another cell configuration procedure to all candidate gNBs, which contains collected CSI resource configuration of all the accepted cells and the integrated information for supporting subsequent LTM. As the response, candidate gNBs send the CSI report configurations for candidate cells back to the source gNB. Similar to the above mentioned, which class-1 procedure is used to transfer CSI related configuration and the integrated information for supporting subsequent LTM also should be discussed. 
Observation 2: Another cell configuration procedure should be initiated by source gNB, which contains collected CSI resource configuration of all the accepted cells and the integrated information for supporting subsequent LTM.
From our view, it is not possible to repeatedly initiate the Handover Preparation procedure to one cell. Upon reception of the HANDOVER REQUEST ACKNOWLEDGE message, the source NG-RAN node shall stop the timer TXnRELOCprep and terminate the Handover Preparation procedure. If the source NG-RAN node re-initiates a new handover preparation to the same candidate gNB, it would be considered as requesting repeating resources for candidate gNB in one same LTM preparation phase. These two procedures used for transferring cell configuration and the integrated information for supporting subsequent LTM in LTM preparation phase should be different. From our view, a new class-1 procedure should be introduced to transfer CSI-RS related configuration and the integrated information for supporting subsequent LTM in LTM preparation phase.
Proposal 4: Introduce the new class-1 procedure to transfer CSI-RS related configuration and the integrated information for supporting subsequent LTM in LTM preparation phase.
Early Synch：

During Rel-18 intra-CU LTM discussion, approaches for the UE to acquire TA was discussed, and both UE-based TA measurement and PDCCH-ordered based TA acquisition are adopted for early UL Integrated for intra-CU LTM.

For UE-based TA measurement, it is UE implementation, while for PDCCH ordered TA acquisition in Rel-18, PDCCH order can indicate the target cell ID for the UE to acquire TA, we think both two approaches can be reused for Rel-19 inter-CU LTM TA acquisition.

Proposal 5:  Both UE-based TA measurement and PDCCH ordered TA acquisition can be reused in Rel-19 inter-CU LTM for TA acquisition.
For the PDCCH ordered TA acquisition, after the UE performs the early TA acquisition, candidate gNB then sends the TA value, the associated CFRA resource information, the source gNB ID and the source gNB-DU ID to the source gNB with a TA associated information transfer procedure over Xn. 
Proposal 6:  For the PDCCH ordered TA acquisition, after the UE performs the early TA acquisition, candidate gNB then sends the TA value, the associated CFRA resource information, the source gNB ID and the source gNB-DU ID to the source gNB with a TA associated information transfer procedure over Xn.
LTM cell switch execution:

During LTM cell switch execution phase in intra-CU LTM, once source gNB-DU sends the Cell Switch command to the UE, the source gNB-DU sends the notification message to target gNB-DU to indicate the initiation of the Cell Switch command to the UE, for which the message includes the target cell ID and the TCI state ID. Besides informing the target gNB-DU to prepare for UE access, the intention of sending this message is to trigger the early data transfer. From our view, the notification message can also be applied to Rel-19 inter-CU LTM. From existing spec in TS 38.423, we cannot find a suitable procedure to carry the notification message from source gNB to target gNB, so it is proposed to introduce a new class-2 procedure to transmit the notification message, for which inform target gNB the initiation of the Cell Switch command to the UE.
Proposal 7: It is proposed to introduce a new class-2 procedure to transmit the cell notification message.

LTM cell switch completion:

During LTM cell switch completion phase in inter-CU LTM, the source cell doesn’t know whether UE has successfully accessed the target gNB, so the target gNB should indicate to the source gNB the access status of UE. Since in UE side, if the UE has performed a RA procedure, 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. The target gNB may consider LTM is successful after UE RACH procedure or receiving UE’s first UL data. Based on current spec, the indication of LTM success can be included in existing HANDOVER SUCCESS message.
Proposal 8: The target gNB indicates to the source gNB whether UE has successfully accessed the target gNB during LTM cell switch completion phase.

Proposal 9: The LTM success indication can be included in existing HANDOVER SUCCESS message.
3 Conclusions
In this contribution, we provide our thoughts on for the inter-CU LTM case. Following observations and proposals are made in this contribution:
Observation 1: For inter-CU LTM, the candidate cells may belong to cells in candidate gNBs or serving gNB, so source gNB needs to acquire LTM candidate cell configuration from candidate gNBs and itself.
Observation 2: Another cell configuration procedure should be initiated by source gNB, which contains collected CSI resource configuration of all the accepted cells and the integrated information for supporting subsequent LTM.
Proposal 1: To align with the conclusion for intra-CU case, source gNB-CU will be the node which decides to configure intra/inter-CU LTM for a UE based on the measurement results reported by the UE.
Proposal 2: For inter-CU LTM, the LTM configuration ID mapping list and reference configuration could be exchanged over Xn interface in the LTM preparation phase.
Proposal 3: For inter-CU LTM, the existing procedure and signaling over F1 for intra-CU LTM preparation phase discussed in Rel-18 can be reused as baseline.
Proposal 4: Introduce the new class-1 procedure to transfer CSI-RS related configuration and the integrated information for supporting subsequent LTM in LTM preparation phase.
Proposal 5:  Both UE-based TA measurement and PDCCH ordered TA acquisition can be reused in Rel-19 inter-CU LTM for TA acquisition.
Proposal 6:  For the PDCCH ordered TA acquisition, after the UE performs the early TA acquisition, candidate gNB then sends the TA value, the associated CFRA resource information, the source gNB ID and the source gNB-DU ID to the source gNB with a TA associated information transfer procedure over Xn.
Proposal 7: It is proposed to introduce a new class 2 procedure to transmit the cell notification message.

Proposal 8: The target gNB indicates to the source gNB whether UE has successfully accessed the target gNB during LTM cell switch completion phase.

Proposal 9: The LTM success indication can be included in existing HANDOVER SUCCESS message.
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