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1	Introduction
One of the agreements in RAN3 #123bis related to the Rel-18 leftover topics is to solve the following issue in Rel-19:
Split architecture support for Rel-18 use cases based on the conclusions from Rel-18 WI 
In this context, in this contribution we discuss the AI/ML Energy Saving and the AI/ML Mobility Enhancement use case and provide our views with respect to the solutions and standardization impacts. We also provide a TP for TR 38.743 in the annex of this paper.
2	Discussion
2.1 Procedures for configuration and reporting of Energy Cost over F1
In Rel-18, we introduced the Energy Cost measurement to be a node level index indicating a node’s Energy Consumption. In split architecture, the overall Energy Cost will comprise of individual Energy Costs measured at the gNB-DUs, gNB-CU-CP and gNB-CU-UP. From all these components the Energy Cost related to the gNB-DUs is expected to contribute the most with respect to the overall Energy Cost of the gNB since it comprises the Energy Cost at radio level. 

Observation 1: Energy cost of the gNB-DU contributes the most with respect to the overall Energy Cost of the gNB.

Therefore, the total Energy Cost of the gNB can be approximated to be equal to the total Energy Cost of the individual gNB-DUs. For split architecture this would necessitate to introduce signalling procedures to allow a gNB-CU to request and retrieve an Energy Cost value from a gNB-DU. 

Proposal 1: Enable a gNB-CU to request and retrieve an Energy Cost value from a gNB-DU.
 
New F1AP signalling procedures are needed for this purpose, and the simplest seem to align such new F1AP signalling procedures on Data Collection Reporting Initiation and Data Collection Reporting procedures already defined in XnAP. This will help keep F1AP aligned with XnAP, in a similar way as done for other features.  

Proposal 2: Introduce in TR 38.743 the following objective:
· Introduce F1AP Data Collection Reporting Initiation and Data Collection Reporting procedures to enable gNB-CU to request and retrieve an Energy Cost value from a gNB-DU.


2.2 Procedures for configuration and reporting of UE Performance Feedback over E1 and F1
In Rel-18 we introduced the measurement of UE Performance feedback that is configured from a source node towards a target node and is triggered when a UE, for which UE Performance feedback is requested, is handed over from the source to the target node. So when a target gNB (gNB-CU-CP) receives a Handover Request message and upon detection of a successful handover it will start measuring UE Performance. UE Performance measurements in Rel-18 include UL/DL average UE throughput, average packet delay and average packet loss in the DL. These measurements can be measured in the gNB-DU or in the gNB-CU-UP. In some cases, both gNB-DU and gNB-CU-UP can measure (different instances of) UE Performance measurements e.g., in case of average packet delay measurements.
However, in split architecture in case of inter-gNB handover, even though the gNB-CU-CP of the target node will receive the Handover Request message, the gNB-CU-UP of the target node is completely oblivious of the handover. Similarly, even though the gNB-DU can be configured to measure UE performance information, currently in F1AP there is no configuration that would enable a gNB-DU to provide UE Performance information per UE to gNB-CU-CP. 
Observation 2: UE performance measurements are not available for AI/ML-based optimization of inter-gNB handover in split architecture due to the lack of necessary signalling procedures. 
[bookmark: _Hlk157593414]The same problem exists for intra-gNB mobility in split architecture as the gNB-CU-CP has no access to UE performance measurements measured by gNB-CU-UP. 
Proposal 3: Introduce in TR 38.743 the following objective:
· Introduce F1AP and E1AP signalling procedures to enable gNB-CU(-CP) to request and retrieve UE Performance measurements from gNB-DU and gNB-CU-UP.

Finally, we propose to agree the TP in the annex of this contribution discussing the use case and some potential standards impacts.
Proposal 4: Agree the TP in the annex related to split architecture support for Rel-18 use cases.
3	Conclusion
In this contribution, we make the following observations and proposals:
Observation 1: Energy cost of the gNB-DU contributes the most with respect to the overall Energy Cost of the gNB.
Proposal 1: Enable a gNB-CU to request and retrieve an Energy Cost value from a gNB-DU.

Proposal 2: Introduce in TR 38.743 the following objective:
· Introduce F1AP Data Collection Reporting Initiation and Data Collection Reporting procedures to enable gNB-CU to request and retrieve an Energy Cost value from a gNB-DU.

Observation 2: UE performance measurements are not available for AI/ML-based optimization of inter-gNB handover in split architecture due to the lack of necessary signalling procedures. 
Proposal 3: Introduce in TR 38.743 the following objective: 
· Introduce F1AP and E1AP signalling procedures to enable gNB-CU(-CP) to request and retrieve UE Performance measurements from gNB-DU and gNB-CU-UP.

Proposal 4: Agree the TP in the annex related to split architecture support for Rel-18 use cases.
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2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[x]	3GPP TS 38.300: "NR; Overall description; Stage-2".
[x1]	3GPP TS 38.423: " NG-RAN; Xn application protocol (XnAP); (Release 18) ".
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[bookmark: _Toc162258899]5	Rel-18 Leftovers and solutions
Editor Note: Such topics are listed here for further selection/down selection for normative work.
<<< skip unchanged text >>>
[bookmark: _Toc162258901]5.2	Split architecture support for Rel-18 use cases
Editor Note: Capture the description and its potential standard impacts.
Energy Cost measurement is a node level index indicating a node’s Energy Consumption. In split architecture, the overall Energy Cost will comprise of individual Energy Costs measured at the gNB-DUs, gNB-CU-CP and gNB-CU-UP. From all these components the Energy Cost related to the gNB-DUs is expected to contribute the most with respect to the overall Energy Cost of the gNB since it comprises the Energy Cost at radio level. Therefore, the total Energy Cost of the gNB can be approximated to be equal to the total Energy Cost of the individual gNB-DUs. For split architecture this would necessitate to introduce signalling procedures to allow a gNB-CU to request and retrieve an Energy Cost value from a gNB-DU. 

New F1AP signalling procedures are needed for this purpose, and the simplest seem to align such new F1AP signalling procedures on Data Collection Reporting Initiation and Data Collection Reporting procedures already defined in XnAP. This will help keep F1AP aligned with XnAP, in a similar way as done for other features.  

The measurement of UE Performance feedback is configured from a source node towards a target node and is triggered when a UE, for which UE Performance feedback is requested, is handed over from the source to the target node TS 38.423 [x1], 3GPP TS 38.300 [x]. So when a target gNB (gNB-CU-CP) receives a Handover Request message and upon detection of a successful handover it will start measuring UE Performance. UE Performance measurements in Rel-18 include UL/DL average UE throughput, average packet delay and average packet loss in the DL. These measurements can be measured in the gNB-DU or in the gNB-CU-UP. In some cases, both gNB-DU and gNB-CU-UP can measure (different instances of) UE Performance measurements e.g., in case of average packet delay measurements.
However, in split architecture in case of inter-gNB handover, even though the gNB-CU-CP of the target node will receive the Handover Request message the gNB-CU-UP of the target node is completely oblivious of the handover. Similarly, even though the gNB-DU can be configured to measure UE performance information, currently in F1AP there is no configuration that would enable a gNB-DU to provide UE Performance information per UE to gNB-CU-CP. 
The same problem exists for intra-gNB mobility in split architecture as the gNB-CU-CP has no access to UE performance measurements measured by gNB-CU-UP. 
To address the above shortcomings of Rel-18 solutions, it is recommended to: 
· Introduce F1AP Data Collection Reporting Initiation and Data Collection Reporting procedures to enable gNB-CU to request and retrieve an Energy Cost value from a gNB-DU.
· Introduce F1AP and E1AP signalling procedures to enable gNB-CU(-CP) to request and retrieve UE Performance measurements from gNB-DU and gNB-CU-UP.
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