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1
Decision/action requested

It is proposed to approve the initial content for the background clause of the technical report.
2
References

[1]
3GPP TR 33.877: "Study on the security aspects of Artificial Intelligence (AI)/Machine Learning (ML) for the NG-RAN".

[2]
3GPP TR 37.817: "Study on enhancement for data collection for NR and ENDC".
3
Rationale

It is proposed to add to the background clause of the TR 33.877 [1] an overview of TR 37.817 [2]. More specifically the proposed clause 4 includes a description of the functional framework for RAN Intelligence and a description of each of the three (3) use cases outlined in TR 37.817 [2]. For each use case a general description of the use case is provided as well as a summary of the types of model/inference input data and model inference output data provided to/by the NG-RAN AI/ML framework.  
4
Detailed proposal

*** 1st CHANGE ***
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".
[XX]
3GPP TR 37.817: "Study on enhancement for data collection for NR and ENDC"

*** 2nd CHANGE ***
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

AI
Artificial Intelligence

CHO
Conditional Handover

ML

Machine Learning

RLF
Radio Link Failure

QoE
Quality of Experience
*** 3rd CHANGE ***
4
Background

4.1
General

This clause describes the NG-RAN AI/ML framework and the related use cases which are captured in 3GPP TR 37.817 [XX]. This document aims at studying the potential security handling of the NG-RAN AI/ML framework and the selected use cases.
4.2
NG-RAN AI/ML framework

Figure 4.2-1 shows the functional representation of the NG-RAN AI/ML framework from 3GPP TR 37.817 [XX]. The following functions are identified:


The Data Collection is a function that provides input data to the Model training and the Model inference functions. The Data Collection function provides Training Data as input for the AI/ML Model Training function and Inference Data as input for the AI/ML Model Inference function.

-
The Model Training is a function that performs the AI/ML model training, validation, and testing which may generate model performance metrics as part of the model testing procedure. The Model Training function can deploy or update a trained, validated and tested AI/ML model to the Model Inference function.
-
The Model Inference is a function that provides AI/ML model inference output (e.g., predictions or decisions). The Model Inference function may provide Model Performance Feedback to the Model Training function when applicable. This function also provides inference Output to the Actor.

-
The Actor is a function that receives the output from the Model Inference function and triggers or performs corresponding actions. The Actor can produce Feedback which is the information that may be needed to derive training data, inference data or to monitor the performance of the AI/ML Model and its impact to the network through updating of KPIs and performance counters.

This functional framework is expected to be mapped to existing network entities such as UEs, NG-RAN nodes and OAM nodes. The information flow between functions is also expected to be reusing existing interfaces. 
For each use case described in the 3GPP TR 37.817 [XX] there are two types of procedures, one describing the information flow between functional entities when the Model Training function is hosted on an OAM node and one describing the information flow between functional entities when the Model Training function is hosted on a NG-RAN node. The nodes expected to provide data for the Data collection function are the UEs and NG-RAN nodes.

Editor's Note: The statements about the expectations for the mapping of the functional framework to network entities and interfaces are to be updated when RAN3 progresses with the normative work.
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Figure 4.2-1: Functional framework for RAN Intelligence (3GPP TR 37.817 [XX], clause 4.2)
4.3
NG-RAN use cases

4.3.1 General

There are three use cases described in 3GPP TR 37.817 [XX]:

-
Network Energy Saving
-
Load Balancing
-
Mobility Optimization
For each use case a general description of the use case is provided as well as a summary of the types of model/inference input data and model inference output data provided to/by the NG-RAN AI/ML framework.  
4.3.2
Network Energy Saving
This use case is about cell activation/deactivation which is an energy saving scheme in the spatial domain that exploits traffic offloading in a layered structure to reduce the energy consumption of the whole radio access network (RAN). When the expected traffic volume is lower than a fixed threshold, the cells may be switched off, and the served UEs may be offloaded to a new target cell. 

The Training and Inference Data can be the following:

-
From UEs: Information such as UE location and mobility (e.g., coordinates, serving cell ID, moving velocity) and UE measurement reports. 

-
From NG-RAN nodes (local or neighbouring nodes): Information about UE mobility/trajectory prediction, current/predicted energy efficiency, current/predicted resource status, current energy state (e.g., active, high, low, inactive), etc.

The Model Inference function can provide model inference output such as the Energy saving strategy (such as recommended cell activation/deactivation), the handover strategy, including recommended candidate cells for taking over the traffic, the predicted energy efficiency and energy state for NG-RAN nodes, etc. 

4.3.3
Load Balancing
The objective of load balancing is to distribute the load evenly among cells and among areas of cells, or to transfer part of the traffic from congested cells or from congested areas of cells, or to offload users from one cell, cell area, carrier or RAT to improve network performance. This can be done by means of optimization of handover parameters and handover actions. 
The Training and Inference Data can be the following:

-
From UEs: Information such as UE location and mobility (e.g., coordinates, serving cell ID, moving velocity), UE mobility history and UE measurement reports.
-
From NG-RAN nodes (local or neighbouring nodes): Information about the current and predicted resource status from different NG-RAN nodes, UE trajectory prediction, current and predicted UE traffic, predicted resource status information of local and neighbouring NG-RAN node(s), etc.

The Model Inference function can provide model inference output such as the selection of target cell for load balancing, the predicted for local and neighbouring NG-RAN node(s), the predicted UE(s) selected to be handed over to target a NG-RAN node, etc. 
4.3.4
Mobility Optimization
The objective of the mobility optimization use case is to minimize performance loss due to unsuccessful or erroneous mobility management events. Mobility management is expected to guarantee the service-continuity during the mobility by minimizing the call drops, Radio Link Failures (RLFs), unnecessary handovers, and ping-pong. In the future, it is expected that handovers will be increasing in numbers as the coverage of a single node decreases and UE mobility gets higher and higher. In addition, for the applications characterized with the stringent QoS requirements such as reliability, latency etc., the Quality of Experience (QoE) is sensitive to the handover performance, so that mobility management should avoid unsuccessful handovers and reduce the latency during the handover procedures.
The Training and Inference Data can be the following

-
From UEs: Information such as UE location and mobility (e.g., coordinates, serving cell ID, moving velocity), radio measurements to serving and neighbouring cells (e.g., RSRP, RSRQ, SINR), UE mobility history information.
-
From NG-RAN nodes (local or neighbouring nodes): Information about UE’s history from neighbour nodes, current/predicted resource status from local and neighbour nodes, current/predicted UE traffic, UE handovers in the past that were successful and unsuccessful, etc.
The Model Inference function can provide model inference output such as the UE trajectory prediction, predicted handover target node, candidate cells in Conditional Handover (CHO), handover execution timing, predicted resource reservation time window for CHO, UE traffic prediction, etc. 
*** END CHANGES ***
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