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[bookmark: _Ref462817227]Introduction
A new SI has been approved in [1]. As specified in the SID, the study is tasked to address the following objective:

0. Study standardization impacts for the identified use cases including: the data that may be needed by an AI function as input and data that may be produced by an AI function as output, which is interpretable for multi-vendor support.
0. Study standardization impacts on the node or function in current NG-RAN architecture to receive/provide the input/output data.
0. Study standardization impacts on the network interface(s) to convey the input/output data among network nodes or AI functions.

In R3-206437 a number of AI/ML use cases were described. The Use Cases could be classified as follows:

1. AI/ML for traffic steering, both comprising
· Capacity improvements
· Energy efficiency
2. AI/ML for QoS prediction
3. AI/ML for improved radio resource management (RRM)

This paper addresses the potential Standardisation Impact of the Use Cases analysed.
[bookmark: _Ref462918989]Standardisation Impacts per Use Case Class 
[bookmark: _Hlk53416927]Standardisation Impacts of AI/ML for traffic steering – for capacity and energy efficiency
This class of Use Cases relies on the ability of the RAN to predict the best cell that will serve the UE. The Use Cases can include mobility scenarios triggered by various reasons (e.g. Energy Efficiency, radio conditions, load conditions) or multi connectivity scenarios (e.g. prediction of best PSCell). In general the use cases provide augmented information about the cell that, given the predicted conditions, will best serve the UE within a future time window.

In this class of Use Cases the main standardisation impacts are foreseen to be on the following:
· Uu Impact: 
· Flow of information over Uu from UE to target RAN to derive performance characteristics for the UE after the mobility process
· Flow of information from UE to source RAN to derive prediction of conditions while at the source

· Xn Impact: 
· Signalling from target RAN to source RAN of information relative to the conditions and performance of the UEs after the mobility process took place. 
· Signalling from target to source RAN of prediction information allowing to derive potential target cell status, e.g. load predictions per cell

Conclusion 1: The Use Case family of “AI/ML for traffic steering” may generate the following impacts:

· Uu Impact: 
· Flow of information over Uu from UE to target RAN to derive performance characteristics for the UE after the mobility process
· Flow of information from UE to source RAN to derive prediction of conditions while at the source

· Xn Impact: 
· Signalling from target RAN to source RAN of information relative to the conditions and performance of the UEs after the mobility process took place. 
· Signalling from target to source RAN of prediction information allowing to derive potential target cell status, e.g. load predictions per cell

[bookmark: _Hlk53418175]Standardisation Impacts of AI/ML for QoS prediction
This class of Use Cases relies on the interaction between the RAN and the OAM system. In this class of Use Cases the RAN provides augmented information to the OAM concerning predictions of QoS levels. 
Such QoS level predictions may consist of predictions of one or more QoS parameters forming the QoS profile of each bearer at a UE. While it might be considered that predictions could be derived on a per UE per bearer basis, it appears that the amount of information and predictions generated in this case may be overwhelming, as well as the computational effort to derive such number of predications. Instead, an equally effective approach with a lower burden on processing and storage could be that of deriving QoS predictions on a per QoS class basis. For example, QoS prediction could be derived on a per slice and per 5QI granularity.  

In this class of Use Cases the main standardisation impacts are foreseen to be on the following:

· F1-C Impacts: 
· Signalling from gNB-DU to gNB-CU of augmented information for parameters that may take part in QoS prediction derivation, e.g. Predictions of over the air transmission delays, predictions of packet error rates etc.

· RAN-OAM Interface Impact: 
· Signalling of predicted QoS levels from RAN to OAM, e.g. per QoS class, per slice
· Based on the QoS level predictions, OAM is able to run predictions on SLA fulfilment. Depending on the SLA fulfilment, OAM signals new policies to RAN influencing how SLAs may be met in the future (e.g. new per slice RRM policies)

Conclusion 2: The Use Case family of “Standardisation Impacts of AI/ML for QoS monitoring” may generate the following impacts:
· F1-C Impacts: 
· Signalling from gNB-DU to gNB-CU of augmented information for parameters that may take part in QoS prediction derivation, e.g. Predictions of over the air transmission delays, predictions of packet error rates etc.

· RAN-OAM Interface Impact: 
· Signalling of predicted QoS levels from RAN to OAM, e.g. per QoS class, per slice
· Based on the QoS level predictions, OAM is able to run predictions on SLA fulfilment. Depending on the SLA fulfilment, OAM signals new policies to RAN influencing how SLAs may be met in the future (e.g. new per slice RRM policies)
Standardisation Impacts of AI/ML for improved radio resource management
In this class of scenarios it is possible to group all scenarios based on AI/ML model hosting at the RAN, so to allow for optimisation of RRM processes via a fast control loop. The output of the AI/ML models in this family are prediction parameters that can be used when applying radio resource management. An example of such input could be a prediction of link adaptation configurations.
The RAN has today a very rich set of information that allow for good configuration of radio resource policies. However, there are information currently missing at the RAN, especially concerning the “view” UEs have of the surrounding conditions. 

In this class of Use Cases the main standardisation impacts are foreseen to be on the following:
· Uu Impact: Flow of information over Uu from UE to RAN
· F1-C Impact: Signalling of information from gNB-CU to gNB-DU to provide inputs to AI/ML Models assisting with radio resource management policy optimisation
· Xn Impact: Signalling between neighbour nodes of information regarding current or predicted radio conditions, that can serve as input to AI/ML models for prediction of radio resource management policies

Conclusion 3: The Use Case family of “AI/ML for improved radio resource management” may generate the following impacts:
· Uu Impact: Flow of information over Uu from UE to RAN
· F1-C Impact: Signalling of information from gNB-CU to gNB-DU to provide inputs to AI/ML Models assisting with radio resource management policy optimisation
· Xn Impact: Signalling between neighbour nodes of information regarding current or predicted radio conditions, that can serve as input to AI/ML models for prediction of radio resource management policies


[bookmark: _Toc461106288]Conclusion
This paper has analysed the potential impacts on the standard derived from the Use Cases analysed in R3-26437. The following conclusions were derived: 

Conclusion 1: The Use Case family of “AI/ML for efficient traffic steering” may generate the following impacts:

· Uu Impact: 
· Flow of information over Uu from UE to target RAN to derive performance characteristics for the UE after the mobility process
· Flow of information from UE to source RAN to derive prediction of conditions while at the source

· Xn Impact: 
· Signalling from target RAN to source RAN of information relative to the conditions and performance of the UEs after the mobility process took place. 
· Signalling from target to source RAN of prediction information allowing to derive potential target cell status, e.g. load predictions per cell
Conclusion 2: The Use Case family of “Standardisation Impacts of AI/ML for QoS monitoring” may generate the following impacts:
· F1-C Impacts: 
· Signalling from gNB-DU to gNB-CU of augmented information for parameters that may take part in QoS prediction derivation, e.g. Predictions of over the air transmission delays, predictions of packet error rates etc.

· RAN-OAM Interface Impact: 
· Signalling of predicted QoS levels from RAN to OAM, e.g. per QoS class, per slice
· Based on the QoS level predictions, OAM is able to run predictions on SLA fulfilment. Depending on the SLA fulfilment, OAM signals new policies to RAN influencing how SLAs may be met in the future (e.g. new per slice RRM policies)

Conclusion 3: The Use Case family of “AI/ML for improved radio resource management” may generate the following impacts:
·  Uu Impact: Flow of information over Uu from UE to RAN
· F1-C Impact: Signalling of information from gNB-CU to gNB-DU to provide inputs to AI/ML Models assisting with radio resource management policy optimisation
· Xn Impact: Signalling between neighbour nodes of information regarding current or predicted radio conditions, that can serve as input to AI/ML models for prediction of radio resource management policies

[bookmark: _GoBack]It is proposed to capture the impacts on the standard for the use cases outlined above in the RAN3 TR 37.817. A TP including such impacts has been provided in R3-206437.
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