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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 
3GPP TR 28.908-040 “Study on Artificial Intelligence/Machine Learning (AI/ ML) management”.
3
Rationale
TR 28.908 defines use case for coordination between the AI/ML management capabilities and the AI/ML capabilities in 5GS. This pCR is to introduce a potential solution. 
One way of performing the coordination (e.g. comparison and/or correlation) is to utilize the deviation of inference results from the AI/ML capabilities, e.g., standard deviation, between the predictions calculated from the 3GPP management AI/ML capability (MDAS) and the predictions received from another AI/ML capabilities , e.g. RAN analytics (or NWDAF) . For example, based on the coordination / alignment,  an insight can be obtained, for example by identifying gNBs that are far away from the average available at the MDAS. As another possibility, a broader view around specific gNBs can be obtained since MDAS usually calculates analytics based on a broader area than the RAN which provides predictions on a per gNB basis (or even finer granularity e.g., gNB-CU, gNB-DU, etc.). 

In order to obtain meaningful predictions for coordination (or comparison/ alignment), it is necessary to configure a triggering configuration (or a triggering policy) first, i.e., when a prediction result is needed from the RAN analytics to MDAS and/or vice versa. 

The triggering configuration may comprise a threshold determining that the prediction calculated by, e.g., a gNB exceeds a certain value, corresponding to the prediction available at the 3GPP management system side by a “threshold”.  The triggering configuration may trigger the gNB to provide further analytics to MDAS. In this way, the 3GPP management system may identify a plethora of gNBs that behave outside the expected average (e.g., they exceed predicted 3GPP management system load by a given threshold). From the RAN perspective similar threshold can be applied for the average or broader scope analytics. In addition RAN analytics can also select the area of interest for obtaining MDAS based on the UE types of interest and mobility profile, e.g., IoT or mobile user with high, medium, low. The triggering conditions can be a part of an analytics request job. 

The triggering configuration may alternatively comprise a threshold determining that the prediction calculated by a data analytics function (MDAS in 3GPP management system or NWDAF in the 5G core) exceeds a configurable certain value, corresponding to the prediction available at a different data analytics function, by a “threshold”.
After the triggering configuration applied in AI/ML capability producer side, the consumer side of AI/ML capability could abtain meaningful predictions adapted for coordination (alignment).
Once the MnS consumer obtains these analytics results more accurate decision can be made. For example, 3GPP management system may disable offloading actions to gNBs whose load exceeds the 3GPP management system calculated average load by a threshold value. Furthermore, the 3GPP management system may configure an energy saving policy to those gNBs whose energy efficiency is less than a second threshold compared to the energy efficiency prediction calculated by MDAs. In this way MDAs can configure different policies to RAN (gNBs) that depend on how far the local real-time predictions in the RAN are, compared to the 3GPP management system related ones.

4
Detailed proposal
	Start of modification


5.12
Coordination between the AI/ML capabilities 
5.12.1
Description

For AI/ML in 5GC or RAN, the AI/ML capabilities in 5GC or RAN may be needed to coordinate and possibly other aspects in order to improve the overall performance. 

Typically, due to the collected data used for model training/inference for 5GC or RAN, performance of a model in 5GC or RAN may be biased in some respects. On the other hand, the 3GPP management system collects data of from a wide scope of RAN nodes/5GC covering e.g., wider geographical network and radio coverage areas, which as a consequence implies that the prediction will be unbiased towards the overall RAN nodes/5GC. However, 3GPP management system prediction may lack insight of patterns related to specific node or finer granularity of time. Hence with coordination or alignment of the AI/ML capability between 5GC/RAN and 3GPP management system, the overall performance may be optimised.
To enable the coordination between the AI/ML capabilities, the configuration (e.g., a triggering condition, i.e., when a result is needed from the RAN analytics to MDA) may be needed. On the other hand, the result of the coordination may be communicated towards the consumer(s) and hence there is a need to enhance the reporting in order to capture the deviation of predictions (and / or the related context) so the consumer can gain a better understanding regarding the coordination of AI/ML capabilities.
5.12.2
Use cases
5.12.2.1
Alignment of the AI/ML capability between 5GC/RAN and 3GPP management system 

Generally, the typical data from 5GS data is measurements (PM, KPI), which may be modelled as “time series data” and the analytics of “time series data” is normally to learn the seasonality, trend, etc., patterns. There is different type of seasonality patterns, e.g., daily, weekly, monthly, seasonally, annually, etc., patterns. A RAN node collects finer granularity data for short duration. The finer seasonality pattern will be well captured in a timely manner, while the 3GPP management system with longer range of data (which is more aggregated) will more accurately capture the higher level of seasonality patterns. Hence, combing the analytics results from RAN, 5G core and 3GPP management system or between RAN and 5G core may improve the accuracy for overall predictions.

On another matter, the data collected from one RAN or 5G core node would tend to be biased for that specific RAN node or NF, which implies that the prediction with the data learned and inferred will tend to be biased for that specific node. On the other hand, the 3GPP management system collects data of longer range and from a large amount of different RAN nodes or NFs, which as a consequence implies that the prediction will be unbiased towards the overall RAN nodes or 5G core area. Hence combining the results from both the RAN or 5G core and 3GPP management system, or between NWDAF and RAN may also improve the overall predictions accuracy (and mitigate the bias). 
The 3GPP management system should have a capability for an AI/ML coordination functionality that receives an objective applicable to multiple network elements or inference functions. The objective may then be translated by the AI/ML coordination functionality into specific objectives for each network element or inference function. The AI/ML coordination functionality may for example set specific objectives for each AI/ML inference function in the RAN, for an AI/ML inference function in the management (e.g. the MDA MnS producer) or for the AI/ML inference function in the core network (e.g. the NWDAF). The 
Note: The AI/ML coordination functionality may configure the domain specific objectives either to the individual inference functions or to a domain-specific (distributed) coordination function responsible for coordinating among multiple inference functions (say multiple AI/ML functions on the same network MDA function). As such, the coordination functionality identifies, for each of the specific objectives, (e.g., based on an association table) a distributed coordination function responsible for coordinating the inference functions of the respective network domain (e.g. the RAN). Based on the results of achieving the objectives, the individual inference function or  a distributed coordination function may provide feedback to the coordination functionality informing it of the degree to which one of the specific objectives is achieved. Accordingly, the coordination functionality may adapt its internal behavioural matrix based on the feedback to derive new objectives for the individual inference function or for the distributed coordination function.
5.12.3
Potential requirements

REQ-AIML_COORD-01:
3GPP management system should have the capability to allow an authorized consumer to configure an AI/ML capability regarding the correlation of predictions between MDAS and RAN function, or MDAS and NWDAF.   
REQ-AIML_COORD-02:
3GPP management system should have the capability to report the result of correlation of predictions between MDAS and RAN function, or MDAS and NWDAF.  
REQ-AIML_COORD-03:
The 3GPP management system should have a capability enabling an authorized MnS consumer to provide to a producer of AI/ML coordination services an objective to be applied to multiple network elements or inference functions from which specific objectives for each network element or inference function (e.g., for an inference function in the, MDA MnS producer or NWDAF) should be derived. 

REQ-AIML_COORD-04:
The 3GPP management system should have a capability enabling a producer of coordination services to provide to a consumer of coordination services (e.g., for RAN function, MDA MnS producer, NWDAF or a distributed coordination function) a specific objective for that network element or function 

REQ-AIML_COORD-05:
The 3GPP management system should have a capability enabling a network element or function consuming the coordination services (e.g., for RAN function, MDA MnS producer or NWDAF) to provide to a producer of coordination services information or feedback indicating the degree to which one or more of the specific objectives is achieved.

5.12.4
Possible solutions

5.12.4.y
Possible solution#2
introduce an IOC for coordination functionality (say called MLcoordination) where the objectives may be configured. The IOC has an attribute for a list of functions which may be configured by the MnS consumers to define the set of functions, network elements, or subnetworks which need to be coordinated. The IOC also has an attribute for a list of objectives which may be configured by the MnS consumers to define the desired outcomes for a set of functions which must be coordinated. 
Introduce for each network element or automation function (e.g., for each AI/ML RAN function, MDA MnS producer or NWDAF)  an attribute for a list of objectives which may be configured by the MnS consumers (including the coordination functionality) to define the desired outcomes for the specific network element or automation function which needs to be coordinated.

Each objective has an attribute for an achievedOutcome indicating whether and the degree to which the objective has been achieved. The achievedOutcome may be notified to the MnS consumers to indicate when the objective has been achieved.
5.12.5
Evaluation

 The solution described in clause 5.12.4.y adopts the NRM-based approach, which reuses the existing provisioning MnS operations and notifications. The solution enables to MnS consumers to define objectives for the AI/ML training or inference functions in different network, management, and automation functions (e.g., the RAN, MDA MnS producer or NWDAF). This then anbles coordination of objectives for training and inferences among the network and management domains. The solution described in clause 5.9.4.y is a feasible solution and should be normatively adopted.
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