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1 Introduction 
In the last RAN3 meeting (RAN3 #123-bis [1]), some basic agreements were reached on inter-CU LTM.    
RAN3 #123-bis agreements: 
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. When to trigger can be further discussed. 
Cell Switch Notification from source DU to target DU (in different gNB from source) for LTM execution.



In this contribution, we discuss the following aspects of inter-CU LTM:

· LTM candidate cell configuration,
· Early TA acquisition,
· LTM CSI configuration.
2 LTM candidate cell configuration
We discuss the basic aspect of LTM candidate cell configuration during LTM preparation.
Following Rel-18 LTM principles, the source CU initiates inter-CU LTM preparation based on RRC measurement report received from the UE.
Proposal 1. The source CU initiates inter-CU LTM preparation based on RRC measurement report from the UE. The source CU determines the list of LTM candidate cells and transmits a Handover Request message to a candidate CU including:
· LTM indication,
· Suggested candidate cell ID,
· UE measurement results.

The preparation of multiple LTM candidate cells belonging to a candidate CU can take place in parallel (similar as CHO).
Proposal 2. Similar as in Rel-18 intra-CU LTM, the source CU uses the UE Context Setup procedure with its underlying candidate DUs for preparation of LTM candidate cells that belong to it.
Proposal 3. A candidate CU uses the UE Context Setup procedure with its underlying candidate DUs for preparation of LTM candidate cells that belong to it.
Proposal 4. Similar as in Rel-18 intra-CU LTM, a candidate DU determines whether the suggested candidate cell can be prepared, and if the suggested candidate cell can be prepared, the candidate DU determines the lower layer configuration (CellGroupConfig) for the prepared candidate cell. 
In our proposed solution for inter-CU LTM in which the source gNB serves as an anchor (please see our companion contribution [2]), an underlying candidate DU of a candidate CU transmits the lower layer configuration (CellGroupConfig) of the prepared candidate cell along with the prepared candidate cell ID, to the candidate CU. The candidate CU forwards the lower layer configuration (CellGroupConfig) of the prepared candidate cell to the source CU along with the candidate cell ID over Xn in Handover Request Ack. The source CU generates the upper layer configuration, e.g., the radioBearerConfig containing, e.g., the PDCP configuration, for the candidate cell, adds it to the provided CellGroupConfig to form the RRC configuration of the candidate cell. Thus, the source CU generates all the LTM candidate configurations – for candidate cells belonging to it, as well as for candidate cells belonging to the other candidate CUs.
Proposal 5. An underlying candidate DU of a candidate CU transmits the lower layer configuration (CellGroupConfig) of the prepared candidate cell, along with the candidate cell ID to the candidate CU. The candidate CU then forwards the CellGroupConfig of the prepared candidate cell to the source CU along with the candidate cell ID over Xn in Handover Request Ack.
Similar as in Rel-18 intra-CU LTM, an underlying candidate DU of the source CU transmits the lower layer configuration (CellGroupConfig) of a prepared candidate cell, along with the prepared candidate cell ID to the source CU.
3 Early TA acquisition 
In the last RAN2 meeting (RAN2 #125-bis [3]), RAN2 agreed on the following:
· Early UL sync is supported for inter-CU LTM.
· PDCCH ordered early RACH is supported for inter-CU LTM.
· For early TA acquisition, Rel-18 option is baseline.
The above agreements indicate that similar RACH configuration and TA estimation mechanism as in Rel-18 intra-CU LTM can be used for Rel-19 inter-CU LTM. In this section, we propose extensions to the Rel-18 backhaul signalling mechanism for RACH configuration for Early TA acquisition, and the transfer of TA information from a candidate DU to the source DU.
Proposal 6. During LTM preparation, the source gNB-CU may transmit a request to a candidate gNB-CU for obtaining RACH configuration and for allocation of CFRA resources, e.g., RAP IDs, for early TA acquisition. The request uses UE-associated signaling and includes: 
· LTM candidate cell ID,
· The desired number of sets of CFRA resources,

where each set of CFRA resources corresponds to an underlying DU of the source gNB-CU, and are to be used by the UEs served by the DU.
The above proposal is for the case where each set corresponds to an underlying DU that is a candidate DU for LTM preparation for the UE. 
During LTM preparation, other candidate gNB-CUs may also initiate a request to the candidate gNB-CU for Early TA RACH related configuration. These other candidate gNB-CUs are the gNB-CUs with LTM candidate cells that may be prepared for the given UE. We plan to discuss proposals related to this in contributions in future meetings.
[bookmark: _Hlk166148018]Proposal 7. Upon receiving the request from the source gNB-CU, the candidate gNB-CU forwards the request to its underlying candidate gNB-DU including:
· LTM candidate cell ID,
· The desired number of sets of CFRA resources,
· The source gNB ID.

As per principles established in Rel-18 intra-CU LTM, a candidate DU determines the split of its available CFRA resources among the other DUs that are requesting for these resources for Early TA. 
Proposal 8. Upon receiving the request, the candidate gNB-DU determines the split of the available CFRA resources into the indicated number of sets, and stores this information along with the source gNB ID.
Proposal 9. In the response message, the candidate DU provides to the candidate CU:
· LTM candidate cell ID,
· Sets of CFRA resources,
· The source gNB ID.

Proposal 10. The candidate CU forwards the sets of CFRA resources to the source CU in a message over Xn including in the message the LTM candidate cell ID.
Proposal 11. Upon receiving the message from the candidate CU, the source CU forwards each of the set of CFRA resources to an underlying DU, indicating also the LTM candidate cell ID.
A candidate DU estimates the TA value based on the received RACH preamble from the UE. However, the candidate DU cannot determine the UE ID from the received RACH preamble since the RAP ID is from the pool of assigned RAP IDs to the serving DU, for the candidate cell.
Proposal 12. Upon successfully receiving the RACH preamble from the UE on a candidate cell, the candidate DU estimates the TA value and determines the source gNB ID. The candidate DU transmits to the candidate CU the following TA information using non-UE associated signalling message:
· Estimated TA value,
· RACH resource information (Detected RAP ID, RO information (RA-RNTI)),
· Source gNB ID,
· LTM candidate cell ID. 

Proposal 13. The candidate CU forwards the TA information to the source CU using non-UE associated signalling over Xn.
Proposal 14. The source CU identifies the serving DU based on the provided TA information, and forwards this information to the serving DU. 
The serving DU then identifies the UE based on the TA information and provides to it the TA value in the LTM Cell Switch MAC CE command during LTM execution. 
4 LTM CSI configuration 
In order to perform L1 measurements on an LTM candidate cell, the UE should be provided with the configuration of the relevant RSs transmitted on that cell, and for L1 measurement reporting, the UE should be provided with the reporting configuration.

We make the following reasonable assumptions in order to determine the signaling for LTM CSI configuration:
(1) Similar as in Rel-18 intra-CU LTM, each CU receives from an underlying DU the following information during F1 Setup:
· List of cells managed by the DU,
· For each such cell, the cell RS configuration, which includes the list of transmitting SSBs of the cell.

(2) The source CU receives from a candidate CU similar information during XN Setup:
· List of cells managed by the candidate CU,
· For each such cell, the cell RS configuration, which includes the list of transmitting SSBs of the cell.

The following principles for LTM CSI configuration established in Rel-18 intra-CU LTM should continue to hold for inter-CU LTM:
· The CSI resource configuration for measuring the LTM candidate cells is generated by the CU and is common for all the LTM candidate cells.
· The candidate DUs generate the CSI reporting configurations.
An example overall signalling flow of the CSI configuration procedure is shown in Figure 1.



[bookmark: _Ref166104151]Figure 1: Example signalling flow of the CSI configuration procedure
Proposal 15. Source CU generates the LTM CSI resource configuration for the candidate cells, i.e., the list of SSBs to be measured by the UE for each candidate cell, based on:
· Information received from the candidate CUs and its own underlying DUs, in XN Setup and F1 Setup procedures, as mentioned in the assumptions above,
· RRC measurement report.

Source CU provides to its own underlying candidate DU:
· List of candidate cells to be prepared,
· LTM CSI resource configuration.

The underlying candidate DU responds with: 
· List of prepared cells and their associated lower layer and LTM CSI report configurations.

[bookmark: _Hlk166148117]Proposal 16. The source CU provides to a candidate CU:
· List of candidate cells to be prepared,
· LTM CSI resource configuration.

This information is forwarded by the candidate CU to its underlying candidate DU.

Following our proposed solution for inter-CU LTM [2], a candidate DU provides to the candidate CU the list of prepared cells of the DU and their associated lower layer and LTM CSI report configurations, which is then forwarded to the source CU.
Proposal 17. A candidate DU provides to the candidate CU the following information, which is then forwarded by the candidate CU to the source CU:
· [bookmark: _Hlk166103712]List of prepared cells of the DU and their associated lower layer and LTM CSI report configurations.

Proposal 18. The source CU may update the LTM CSI resource configuration based on the prepared cells of its underlying candidate DUs and those of the candidate CUs.
Proposal 19. The source CU may initiate configuration modification with the candidate CUs and its own underlying DUs, providing the updated LTM CSI resource configuration.
· The candidate DUs provide updated LTM CSI report configurations to the source CU via the candidate CU.
· The source CU forms the final RRC reconfiguration message to be provided to the UE, that includes the RRC configurations that are generated by it for all the prepared LTM candidate cells. 

5 Conclusion
LTM candidate cell configuration
Proposal 1. The source CU initiates inter-CU LTM preparation based on RRC measurement report from the UE. The source CU determines the list of LTM candidate cells and transmits a Handover Request message to a candidate CU including:
· LTM indication,
· Suggested candidate cell ID,
· UE measurement results.

The preparation of multiple LTM candidate cells belonging to a candidate CU can take place in parallel (similar as CHO).
Proposal 2. Similar as in Rel-18 intra-CU LTM, the source CU uses the UE Context Setup procedure with its underlying candidate DUs for preparation of LTM candidate cells that belong to it.
Proposal 3. A candidate CU uses the UE Context Setup procedure with its underlying candidate DUs for preparation of LTM candidate cells that belong to it.
Proposal 4. Similar as in Rel-18 intra-CU LTM, a candidate DU determines whether the suggested candidate cell can be prepared, and if the suggested candidate cell can be prepared, the candidate DU determines the lower layer configuration (CellGroupConfig) for the prepared candidate cell. 
Proposal 5. An underlying candidate DU of a candidate CU transmits the lower layer configuration (CellGroupConfig) of the prepared candidate cell, along with the candidate cell ID to the candidate CU. The candidate CU then forwards the CellGroupConfig of the prepared candidate cell to the source CU along with the candidate cell ID over Xn in Handover Request Ack.
Early TA acquisition
Proposal 6. During LTM preparation, the source gNB-CU may transmit a request to a candidate gNB-CU for obtaining RACH configuration and for allocation of CFRA resources, e.g., RAP IDs, for early TA acquisition. The request uses UE-associated signaling and includes: 
· LTM candidate cell ID,
· The desired number of sets of CFRA resources,

where each set of CFRA resources corresponds to an underlying DU of the source gNB-CU, and are to be used by the UEs served by the DU.
Proposal 7. Upon receiving the request from the source gNB-CU, the candidate gNB-CU forwards the request to its underlying candidate gNB-DU including:
· LTM candidate cell ID,
· The desired number of sets of CFRA resources,
· The source gNB ID.

Proposal 8. Upon receiving the request, the candidate gNB-DU determines the split of the available CFRA resources into the indicated number of sets, and stores this information along with the source gNB ID.
Proposal 9. In the response message, the candidate DU provides to the candidate CU:
· LTM candidate cell ID,
· Sets of CFRA resources,
· The source gNB ID.

Proposal 10. The candidate CU forwards the sets of CFRA resources to the source CU in a message over Xn including in the message the LTM candidate cell ID.
Proposal 11. Upon receiving the message from the candidate CU, the source CU forwards each of the set of CFRA resources to an underlying DU, indicating also the LTM candidate cell ID.
Proposal 12. Upon successfully receiving the RACH preamble from the UE on a candidate cell, the candidate DU estimates the TA value and determines the source gNB ID. The candidate DU transmits to the candidate CU the following TA information using non-UE associated signalling message:
· Estimated TA value,
· RACH resource information (Detected RAP ID, RO information (RA-RNTI)),
· Source gNB ID,
· LTM candidate cell ID. 

Proposal 13. The candidate CU forwards the TA information to the source CU using non-UE associated signalling over Xn.
Proposal 14. The source CU identifies the serving DU based on the provided TA information, and forwards this information to the serving DU. 
LTM CSI configuration
Proposal 15. Source CU generates the LTM CSI resource configuration for the candidate cells, i.e., the list of SSBs to be measured by the UE for each candidate cell, based on:
· Information received from the candidate CUs and its own underlying DUs, in XN Setup and F1 Setup procedures, as mentioned in the assumptions above,
· RRC measurement report.

Proposal 16. The source CU provides to a candidate CU:
· List of candidate cells to be prepared,
· LTM CSI resource configuration.

This information is forwarded by the candidate CU to its underlying candidate DU.

Proposal 17. A candidate DU provides to the candidate CU the following information, which is then forwarded by the candidate CU to the source CU:
· List of prepared cells of the DU and their associated lower layer and LTM CSI report configurations.

Proposal 18. The source CU may update the LTM CSI resource configuration based on the prepared cells of its underlying candidate DUs and those of the candidate CUs.
Proposal 19. The source CU may initiate configuration modification with the candidate CUs and its own underlying DUs, providing the updated LTM CSI resource configuration.
· The candidate DUs provide updated LTM CSI report configurations to the source CU via the candidate CU.
· The source CU forms the final RRC reconfiguration message to be provided to the UE, that includes the RRC configurations that are generated by it for all the prepared LTM candidate cells. 
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