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1 Introduction

CB: # 47_DataColl_StdImpact

- Chair: suggest to structure discussion around 6 areas depending on the use cases agreed in CB 46, splitting work among companies for the resulting TPs, e.g.:

1) Common (merging any agreeable parts from e.g. 1684, 1858, 1970, 2034) (ZTE,CU?)

2) ML models (merging any agreeable parts from e.g. 2371, 2374, 1755) (QC?)

3) Load balancing (merging if agreeable from 2505, 2316) (CMCC?/E///?)

4) Mobility (merging any agreeable parts from e.g. 2465, 2546, 2180) (SS?)

5) ES/EE (merging if agreeable from 2315) (E///)

6) Others (merging if agreeable from 2525) (HW)

- Chair: NB the outcome of this discussion is a direct consequence of CB 46, i.e. we should discuss and agree use cases first, and then consider the impacts for the agreed ones.

(ZTE - moderator)

2 For the Chairman’s Notes

Propose the following:

R3-21xxxa, R3-21xxxc merged

R3-21xxxc rev [in xxxg] – agreed

R3-21xxxd rev [in xxxh] – agreed

R3-21xxxe rev [in xxxi] – agreed

R3-21xxxf rev [in xxxj] – endorsed

Propose to capture the following:

Agreement text…

Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…

3 Discussion

This CB focuses on discussing the standards impact on existing nodes, functions, and interfaces. 
3.1 AI-enabled RAN architecture

The AI-enabled RAN architectures (involving split architecture and non-split architecture) are proposed in [4] as:
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Companies are invited to provide their comments on the AI-enabled RAN architecture 
	Company
	Comments

	ZTE
	Taking the general objective as the studies should be focused on the current NG-RAN architecture and interfaces to enable AI support for 5G deployments into account, the possible AI-based RAN architecture (involving split architecture and non-split architecture) are shown above.
Data Collection and Action are usually should be located in NG-RAN node for those use cases identified for RAN optimization. While Model Training and Model Inference can be both located in a single place, e.g. OAM system or NG-RAN node, or Model Training is located in the OAM system, and Model Inference is located in the NG-RAN node. How to define the functional components of the AI Entity and the deployment of AI Entity should be discussed case by case.
Capture the AI-based RAN architecture into the TR is helpful for further discussion.

	Nokia
	We support the AI-enabled RAN architecture illustrated in the figures above. In principle we can have that Training and Inference are both located in a common entity (e.g., in cases of Reinforcement Learning) or in different entities (e.g., in case of Supervised Learning). In our view the following options are possible: a)  Model Training and Model Inference in OAM, b) Model Training in OAM and Model Inference in the RAN, and c) Model Training and Model Inference in the RAN. Those 3 alternatives are captured by the above figures which show in a general way (applicable for all use cases) the possible placements of the AI/ML entity.

	Deutsche Telekom
	The architecture diagram is generally fine with us, but we have some comments for improvements:

· To have a complete view, an AI entity should be also added to the 5GC.
· With current representation of AI entities, there is the impression that they are separate to RAN nodes or OAM. From our perspective they should be part of a RAN node or OAM domain, i.e. the corresponding blocks should go around the AI entities.

We agree with the statements of ZTE and Nokia w.r.t. deployment alternatives for Model Training and Model Interference, but there is need to differentiate between offline and online training. We see generally the initial offline training as part of OAM domain. 

	Samsung
	It has been agreed that the study is based on the current architecture and interface. We believe the NG-RAN nodes have the function of AI. But detailed deployment and standard impact should be studied case by case. 

	Intel
	We support to capture the above figure of AI-enabled RAN architecture in the TR. Following comments suggest being considered for improvement and clarification:

1. Agree with DT, for the completeness, we also suggest adding an AI entity in 5GC.

2. The location of model training and model inference for each AI entity can be discussed case by case. All AI entities in different network nodes (i.e. OAM, NG-RAN, gNB-CU, gNB-DU) may have the capability of ML training and ML inference.

3. We suggest using Figure 6.1-1 in TS38.401 as the baseline, where OAM and AI entities can be added in the figure. It is because Figure 6.1-1 in TS38.401 includes both gNB and CU-DU split architecture in the same figure.  

	vivo
	We think the AI-enabled RAN architecture is essential for use case discussion. 

	NEC
	Having RAN AI architecture or deployment scenarios in TR could be beneficial. 
Regarding the architecture above, one point. Some papers mention that ML model training could be in CN/OAM. Why figures above do not show AI entity in 5GC?

	Futurewei
	The AI-enabled RAN architecture is ok with us. 

· We agree with Nokia that three potential learning scenarios can be supported by the architecture, however, it is not necessary training and inference have to reside on the same entity in RL case.
· We agree with DT that AI entity/module should be part of RAN node.


3.2 Interface Enhancement for AI
[4][6] proposed to enhance the existing interfaces in the RAN to support the AI function.  

The proposals:

The interface enhancement for AI is to support:

· AI Function Management: Start/Stop AI function.
· AI Model Management: Model distribution/updating

· AI Measurement Management: AI measurement report exchange
· Mechanisms to enable and disable ML operations on a per-need basis

· Mechanisms to start and stop ML predictions
Companies are invited to provide their comments on these proposals above.

	Company
	Comments

	ZTE
	AI related interface functions need to be defined and discussed further:
- AI Function Management: This function enables the AI function(s) start/stop between the NG-RAN nodes, if the AI function(s) supported by both nodes.
- AI Model Management: This function enables one NG-RAN node to retrieve the ML model from the peer NG-RAN node. With this function, the updated ML model can be synchronized between NG-RAN nodes.
- AI Measurement Management: This function allows AI measurement report between NG-RAN nodes.
And for the last two bullets, these to mechanisms can be included in the AI Function Management.

	Nokia
	AI/ML functionality should be activated on a per need basis. For this reason, we see the need to have AI Function Management introduced. However, it should also provide means to neighbouring nodes to determine if the AI Function is supported by a neighbour. In our view there are two aspects of AI Functionality at a node. One is related to a capability to run ML at a given point in time since it may conflict with other internal operations of the node. But furthermore, once this capability is present, it may further refer to activating/deactivating ML models for specific use cases (energy saving, load balancing, etc.) since ML may not be active for all use cases at a given time if baseline operation (not using ML) has good enough performance.      

It is not clear to us from the description what are the details of AI Model Management. However, we could think that the network should be able to forward an ML Model to the entity responsible for executing it. We cannot think why Model synchronization is necessary at this stage. 

AI Measurement Management is also important even though in our view it is not only necessary for AI Report exchange but also for handling predictions and other ML-based information.
We see the need that different gNBs can request from each other predictions in a coordinated way. This would mean that an NG-RAN node should be able to request predictions from a peer NG-RAN node  and the latter should report this information when possible. 

	Deutsche Telekom
	AI management functionalities should be based on a SBA-like approach. AI functions in a RAN node may request/subscribe services from other functions in other nodes during a certain time span (like data collection & preparation based on measurements, data analytics/predictions, model exchange/update etc.). 

	Samsung
	Specific interface impact needs to be studied case by case, so it seems unnecessary to define the general interface function.

And it is unclear about the definition of AI measurement management. Still a little bit confused about what is AI measurement report.

	Intel
	We agree with DT that AI management should be service based. 

Beyond the above listed interface enhancement, we also think data management procedure should also be considered, such as data request, data response, etc.

	vivo
	We generally agree with the intention. While the enhancement for specific interface should be discussed case by case.

	NEC
	We believe that priority should be given to data collection for ML model training/validation/inference and to outputs from ML model to NG-RAN nodes.

But topics mentioned above could also be studied.

	Futurewei
	It is reasonable to support AI Function Management and AI Model Management.

It is not clear what “AI Measurement Management: AI Measurement Report exchange” represents. This item needs to be clarified first.

The last two items (“Mechanisms to enable and disable ML operations on a per-need basis” and “Mechanisms to start and stop ML predictions”) should be part of the AI Function Management. 


In [12], it is proposed to consider security issue for data accessibility, and training, data collection and inference could be operated in different place. Authorization of data accessibility to access data repository services shall be supported in RAN.

Companies are invited to provide their comments on security issue for data accessibility.

	Company
	Comments

	ZTE
	The security requirement on AI related data over interfaces should be considered, and the robustness and reliability of AI related data transmission should also be guaranteed. This can be discussed further with contribution driven.

	Nokia
	Security is of course an important aspect that we should always keep in mind. However, it is not clear to us why this aspect will be different for AI/ML as opposed to normal baseline data collection. We could check with SA3 if needed.

	Deutsche Telekom
	Security aspects should be considered in the study. A cross-check with SA3 can be triggered after availability of more details on use cases and architectural impact.

	Samsung
	Security should be considered and can be discussed further with contribution driven.

	Intel
	Agree with Nokia and DT, we should cross-check with SA3 once we have more mature understanding what data is collected and requested by AI functions.

	vivo
	Agree with Nokia and DT that SA3 should be involved after the discussion about framework and use case are converged.

	NEC
	This topic is important for AI/ML because of the amount of data collected and potential possibilities to extract various information from the collected data.

However, not sure there is enough time for this topic in this study item. Maybe for later stage in coordination with SA3.

	Futurewei
	Security aspects should be investigated for data accessibility, and any information exchanges over the interfaces for AI/ML related functions. This security aspect should be consistent with existing security handling of data collection and information exchanges.


3.3 Model training/ML inference deployment scenarios

This section is intended to discuss where Model training/ML inference should be located. Some companies think Model training and Model inference can be deployed into different places according to the use case, other companies think ML training should be located in the OAM rather inside RAN.  Hence, companies are invited to provide their understanding and comments on the below proposals:

1) Model training and Model inference can be deployed into different places according to the use case.

2) ML training should always be located in the OAM,
	Company
	Which prefer?

(P1 or P2)
	Comments

	ZTE
	P1
	Model Training and Model Inference can be both located in a single place, e.g. OAM system or NG-RAN node, or Model Training is located in the OAM system, and Model Inference is located in the NG-RAN node. How to define the deployment of AI Entity should be discussed case by case.
For example, for AI based Energy saving, the Model Training can be located in the OAM system. For Trajectory Prediction, both the the Model Training and Model Inference can be located in the NG-RAN node. 

For UE trajectory, AI-based trajectory prediction may be to predict the UE trajectory on the seconds granularity, so if Model training and Model inference are both deployed at OAM, required measurements report from UE or NG-RAN node have to be transferred to OAM for training and inference. However, data transmission over backhaul interface cannot meet the requirement on real time. It’s not a suitable solution to the AI-based trajectory prediction for making mobility decision which needs to be adjusted in real time.

For AI-based load prediction, predicting the traffic load is on the days or hours or minutes granularity. Different from the solution to real-time use case, Model training and Model inference can be both deployed in the OAM  for a long-term time scale, and inference stage can also be located in the NG-RAN node for the short-term predicted load.

	Nokia
	P1
	It should be possible for Training and Inference to be located at different places according to the use case. Offline training could be located in OAM but online training should be in the RAN. 

	Deutsche Telekom
	P1
	Same view as Nokia, but we see initial offline training only in OAM (“shall” instead of “could”).

	Samsung
	P1
	The deployment should be studied case by case with the consideration of node computing capability, data availability, output utilization, etc.

	Intel
	P1
	As we commented in Q1, the location of model training and model inference for each AI entity is possible to be allocated to different network nodes (OAM, NG-RAN, CU, DU). This can be discussed case by case. We do not need to limit the deployment scenario.

	vivo
	P1
	Whether OAM is proper place is based on the existing data in OAM and capability of OAM, i.e., if the training data already exist in OAM and the OAM is able to perform the training, then OAM is proper. Otherwise, some other solutions are not precluded. 

	NEC
	P1
	When use cases and solutions are more or less stabilized, it would be possible to summarize deployment scenarios.

Also, maybe better to concentrate on deployment options of ML model independent parts. For example, as was mentioned in some papers interfaces between Model Training and Model Inference are ML model dependent, which basically means that they are implementation dependent, at least within the current scope of this study item. On the other hand, interfaces between Data Collection and Model Training and between Model Inference and Actor could be standardized and thus it is important to study various option of mapping them into RAN interafces.

	Futurewei
	P1
	As discussed in section 3.1 AI-enabled RAN architecture, there may be three training/inference scenarios: 
a) Both Model Training and Model Inference in OAM, 
b) Model Training in OAM and Model Inference in the RAN, 
c) Both Model Training and Model Inference in the RAN
P1 is able to support all three scenarios.


3.4 Standard impacts on specific use case

According to the chairman notes “NB the outcome of this discussion is a direct consequence of CB 46, i.e. we should discuss and agree use cases first, and then consider the impacts for the agreed ones.” , in this section, we should focus on standard impacts the agreed use case depending on the CB#46.

3.4.1 Standard impacts for AI-based load balancing (if agreed)

Companies are invited to provide their views on the solution and standard impacts for AI-based load balancing.

	Company
	Comments

	ZTE
	In our understanding, load prediction can be a tool-box use case for the load balancing. Predicted load can be the augmented information for network to make load balancing decision. 

The corresponding standard impacts of load prediction use case may include:

· AI Measurement management procedures between NG-RAN nodes in order to report load prediction required data and the corresponding assistance information, e.g, Historical traffic load of cells;
· AI function management procedures in order to align the corresponding AI functions between NG-RAN nodes;

· AI Model management procedures in order to distribute/update the ML model between NG-RAN nodes;

· The predicted load information is exchanged with the neighbour NG-RAN nodes via Resource Status Report procedure which can be used for subsequent optimization (e.g. energy saving, load balancing, mobility management, etc).

	Nokia
	We agree with the idea of having load predictions available in the RAN but maybe we can reword from “tool-box use case” to support of a basic load prediction functionality for AI/ML. We do support to introduce mechanisms that will enable peer RAN nodes to exchange load prediction information. Using Resource Status Report procedure is a valid option.

	Deutsche Telekom
	We should first focus on detailed use case descriptions (see CB # 46) before going into details of standard impact.

	Samsung
	There are two types of AI-based load balancing:

· Type1 ML-assisted load balancing: Load balancing strategy is generated by conventional method based on the predicted resource status, where the predicted resource status is generated by ML model. AI functionality is to generate predicted resource status.

· Type2 ML-generated load balancing: Load balancing strategy is generated by ML model based on the current/historical resource status. AI functionality is to generate predicted load balancing strategy.

So NG-RAN node is required to support ML model inference, exchange predicted resource status or predicted load balancing strategy.

	Intel
	Besides the load prediction information, we further propose to include the predicted resource status between different NG-RAN nodes. With the predicted resource status from the target NG-RAN, load balancing handover decision at the source NG-RAN node can thus prevent handover unsuitable workload which may lead to overload at the target NG-RAN node. 

Either to use Resource Status Report or having a new message transmitting all predicted information can be FFS.

	vivo
	Agree with DT that the standard impacts shall rely on the conclusion of CB #46

	NEC
	We believe that Network Load Balancing and Load Prediction are different use cases and should be considered and described as two different use cases.

The goal of Network Load Balancing is to achieve more balanced distribution of load among cells.

The goal of Load Prediction is to generate time series of predicted load values for a set of cells.

Output of Load Prediction could be used as one of the inputs to Network Load Balancing.

	Futurewei
	Agree with DT and vivo. Standards impact for AI-based use cases should be discussed after the description and details for each use case are agreed (under CB #46).


Companies are invited to provide their views on the input/output for AI-based load balancing.

	Company
	Comments

	ZTE
	For load prediction:
The following data is required as input data for load prediction.
· Historical traffic load of cells;
· Historical PDCP Data Volume of cells;
· Historical PRB utilization rate of cells;
· Historical RRC connection number of cells.
The output of load prediction contains the following information.

· Trends of the traffic load

· Predicted load of serving cell and neighbour cells


	Nokia
	Input to the ML Load Balancing function running at a RAN node may be predicted load information requested from its neighbouring peer nodes. Evaluating the need for exact measurements as an input to Load Balancing (e.g., historical RRC connection number of a cell, historical PRB utilization rate) is more complex and difficult since ML models are not in the scope of the SI and different implementations may have different required inputs. A definition of “historical” information is also needed.
Output of ML Load Balancing function can be the

-Expected load of a served cell 
-Expected load to be transferred to a neighbouring cell

	Deutsche Telekom
	We should first focus on detailed use case descriptions (see CB # 46) before going into details of standard impact.

	Samsung
	The input for both type 1 and type 2 can include 
· node resource status 

· neighbor resource status

The output can be: 

· Type 1: predicted resource status, inc.:
· predicted resource status

· predicted resource increment/reduction

· predicted status corresponding time 

· Type2: predicted load balancing strategy, inc.:
· action type, inc. transferring out, transferring in, etc.

· source node

· target node

· load transferring amount

· action time

	Intel
	Input data may also require below information:

· Historical radio resource status

· Historical TNL capacity

Output may include:

· Predicted load of a served cell

· Predicted resource status of a served cell

· Accuracy of the prediction result

· Validity time of the prediction result

	vivo
	Agree with DT that the standard impacts shall rely on the conclusion of CB #46

	NEC
	Output of Network Load Balancing is decisions/recommendations for a set of cells to re-distribute load, for example, by performing load-balancing HOs.

Output of Load Prediction is time series of load values for a set of cells.

Output of Load Prediction could be used as one of the inputs to Network Load Balancing.

	Futurewei
	Agree with DT and vivo. Standards impact for AI-based use cases should be discussed after the description and details for each use case are agreed (under CB #46).


3.4.2 Standard impacts for AI-based Mobility optimization (if agreed)

Companies are invited to provide their views on the solution and standard impacts for AI-based mobility optimization.

	Company
	Comments

	ZTE
	In our understanding, trajectory prediction can be a tool-box use case for the mobility optimization. Predicted UE trajectory can be the augmented information for network to make mobility optimization decision. 

Hence, we discuss standard impacts for UE trajectory prediction here:
The corresponding standard impacts of UE trajectory prediction may include:

· MDT signalling enhancement in order to report UE history location information and the corresponding assistance information, e..g, UE moving direction, UE velocity, Radio measurements;
· AI function management procedures in order to align the corresponding AI functions between NG-RAN nodes;

· AI Model management procedures in order to distribute/update the ML model between NG-RAN nodes;
· The UE trajectory prediction information may be included in the handover request message towards the target NG-RAN node, which can be used for subsequent optimization.

	Nokia
	We agree with the idea of having trajectory predictions available in the RAN but maybe we can reword from “tool-box use case” to support of a basic trajectory prediction functionality for AI/ML. UE trajectory prediction information at a node may help it to better prepare Handovers (or Target Cells for Conditional Handovers).
Even though we think that MDT could be a useful procedure to provide the network with UE measurements, it will be difficult to study MDT enhancements without RAN2 involvement in this SI, especially when it comes to introducing new UE measurements.

	Deutsche Telekom
	We should first focus on detailed use case descriptions (see CB # 46) before going into details of standard impact.

	Samsung
	ML model can help to generate the adaptive handover strategy directly to keep or enhance the QoS performance during HO by improving the HO efficiency and reducing the HO failure.
So NG-RAN node is required to support ML model inference.

And we also agree with the idea of trajectory prediction to enhance mobility management, and NR-RAN to exchange predicted trajectory for subsequent optimization.

	Intel
	We think UE trajectory prediction use case is different with mobility enhancement. By looking at the use case description in CB #46, mobility enhancement is trying to collect UE performance for successful handovers and trying to optimize future handover decision, such as threshold setting, cell selection, DC configuration, etc. 

We agree with the intention that UE predicted location can help to improve performance of handover. However, this should be considered separately. 

	vivo
	Agree with DT that the standard impacts shall rely on the conclusion of CB #46

	NEC
	We believe that Mobility Optimization and UE Position Prediction are different use cases and should be considered and described as two different use cases.

The goal of Mobility Optimization is to increase number of successful HOs and decrease number of unsuccessful HOs (e.g., HOs resulted in RLF).

The goal of UE Position Prediction is to generate time series of predicted coordinates of a UE or of a group of UE.

Output of UE Position Prediction could be used as one of the inputs to Mobility Optimization.

	Futurewei
	Agree with DT and vivo. Standards impact for AI-based use cases should be discussed after the description and details for each use case are agreed (under CB #46).


Companies are invited to provide their views on the input/output for AI-based mobility optimization.

	Company
	Comments

	ZTE
	For UE trajectory prediction:
The following data is required as input data for UE trajectory prediction.
· UE historical location information, e.g. Latitude, longitude, altitude 
· UE moving direction
· UE velocity
· Radio measurements related to serving cell and neighbouring cells associated with UE location information, e.g., RSRP, RSRQ.
The output of UE trajectory prediction contains the following information.

· UE trajectory prediction (Latitude, longitude, altitude of UE over a future period of time)
· The predicted Target cell/NG-RAN node

	Nokia
	Input to ML Mobility Optimization running at a node may be: 
-UE Trajectory prediction information (in terms of predicted cells where the UE will connect to) available at RAN. 
-Reward (or cost information) from other ML Mobility Optimization algorithms running in neighbouring nodes regarding successful (or unsuccessful) handovers. 
Output of ML Mobility Optimization may be a (predicted) Target cell and timing info when a UE is expected to be handed over (BHO, CHO).    

	Deutsche Telekom
	We should first focus on detailed use case descriptions (see CB # 46) before going into details of standard impact.

	Samsung
	The input can be 

· UE info: trajectory, moving velocity,  measurement report

· Node info: position, resource status

· Neighbor node info: position, resource status, QoS parameters after UE HO (e.g. loss rate, delay, etc.)

The output can be 

· predicted HO strategy, inc.:
· predicted HO decision: HO or not HO

· predicted DC activation decision

· predicted HO target node

· predicted HO source node

· predicted HO time
OR the output can be predicted UE trajectory, inc.:

· predicted UE coordinate/velocity

· predicted camping cells

	Intel
	This is not aligned with use case description in CB #46. 

	vivo
	Agree with DT that the standard impacts shall rely on the conclusion of CB #46

	NEC
	Output of Mobility Optimization is decisions/recommendations for a set of gNBs or gNB-CUs to reconfigure HO related parameters.

Output of UE Position Prediction is time series of predicted coordinates of a UE or of a group of UE.

Output of UE Position Prediction could be used as one of the inputs to Mobility Optimization.

	Futurewei
	Agree with DT and vivo. Standards impact for AI-based use cases should be discussed after the description and details for each use case are agreed (under CB #46).


3.4.3 Standard impacts for AI-based Energy saving (if agreed)

Companies are invited to provide their views on the solution and standard impacts for AI-based energy saving.

	Company
	Comments

	ZTE
	Energy saving activation decision making may be based on the various information including predicted information. There are many predicted information that can be used by operators to make energy-saving policies, such as energy-saving scenarios classification and traffic load prediction. The more accurate the predicted information is, the better the energy-saving decisions based on the predicted information results will be. 
Therefore, AI-based load prediction shall be as a tool-box use case to discuss and we propose the solution to AI-based load prediction. The standard impacts for AI-based load prediction can be seen in Section 3.4.1.
Moreover, energy-saving scenario classification is to cluster similar energy saving scenario through analyzing the various information collected from NG-RAN including traffic tide, coverage status, etc. And energy saving decision can be made for specific energy saving scenario.

	Nokia
	Energy saving use case may have an impact in signaling in OAM interface with RAN and in Xn interface between NG-RAN nodes.

	Deutsche Telekom
	We should first focus on detailed use case descriptions (see CB # 46) before going into details of standard impact.

	Samsung
	There are two types of AI-based energy saving:

· Type 1 ML-assisted energy saving: Energy saving decision is generated by conventional method based on the predicted resource status, where the predicted resource status is generated by ML model. AI functionality is to generate predicted resource status.
· Type 2 ML-generated energy saving: Energy saving decision is generated by ML model based on the current/historical resource status. AI functionality is to generate predicted energy saving decision.

So, NG-RAN node is required to support ML model inference, exchange predicted resource status or predicted energy saving decision.

	Intel
	Agree with Nokia. Besides, Xn interface can be used to exchange load prediction information or an indication to avoid deactivating a needed cell of a neighboring gNB (to reduce ping-pong event). 

	vivo
	Agree with DT that the standard impacts shall rely on the conclusion of CB #46

	NEC
	Outputs of Load Balancing Prediction and UE Position Prediction could be used as inputs to Network Energy Saving.

	Futurewei
	Agree with DT and vivo. Standards impact for AI-based use cases should be discussed after the description and details for each use case are agreed (under CB #46).


Companies are invited to provide their views on the input/output for AI-based energy saving.

	Company
	Comments

	ZTE
	See load prediction standard impact. While for energy-saving scenario classification and system performance evaluation can be performed in OAM, there is no standard impact on RAN side.

	Nokia
	Input to ML Energy Saving running at a RAN node may be UE Trajectory prediction information (in terms of predicted cells where the UE will connect to) available at RAN. 

Output of ML Energy Saving may be a predicted switch-on/off decision of a capacity cell.

	Deutsche Telekom
	We should first focus on detailed use case descriptions (see CB # 46) before going into details of standard impact.

	Samsung
	The input for both type 1 and type 2 can be

· node resource status

· neighbor resource status

The output can be: 

· Type 1: predicted resource status, inc.:
· predicted resource status

· predicted resource special status, inc. sudden-increment, sudden-reduction, high state, low state, etc.

· predicted status corresponding time 

· Type 2: predicted energy saving, inc.:
· action level, inc. subframe, channel, carrier, device, etc.

· action type, inc. turn on, turn off, etc.

· action source

· action time



	Intel
	By utilizing the predicted load information of the cell and its neighbour cell, the output from ML energy saving can also be the predicted status of switch on/off of a neighbour cell. 

	vivo
	Agree with DT that the standard impacts shall rely on the conclusion of CB #46

	NEC
	Outputs of Load Balancing Prediction and UE Position Prediction could be used as inputs to Network Energy Saving.

	Futurewei
	Agree with DT and vivo. Standards impact for AI-based use cases should be discussed after the description and details for each use case are agreed (under CB #46).


3.5 Others

In [7], it is proposed to standardized signalling procedure for online training, and define model training procedure with MDT/QoE as reference. However, it seems out the scope of RAN3.
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Figure 2: Online training procedure
Companies are invited to provide their comments on this procedure.
	Company
	Comments

	ZTE
	This training procedure seems out the scope of RAN3. 

For the data collection, some input data for AI can reuse current SON/MDT mechanism, while the new designed signalling should be further studied for some large scale input/output data exchange.

	Nokia
	We do not support to use model training procedure with MDT/QoE as a reference. QoE SI only now completed and WI is about to start, so such would be too preliminary. Also MDT would require more RAN2 involvement and this is a RAN3-led only SI. 

	Deutsche Telekom
	The online training – in contrast to initial offline training – should be within RAN3’s scope. But the detailed procedure is dependent on the learning methods and on the use case they are applied to. Therefore, this should be part of use case descriptions covered in CB #46. MDT/QoE can be only an example for this.

	Samsung
	The detailed training process is out of scope. For the specified use case, if requiring online training, the feasibility and necessity need to be shown, and the relevant interface impact of online training is studied based on use case.

	Intel
	Agree with Nokia, seems it’s a more RAN2 related issue. We prefer to postpone in this release SI.

	vivo
	Unnecessary for now.

If the procedure is essential in some use cases, we are ok to further discuss the details.

	NEC
	This could be consider if time allows.

	Futurewei
	Online training procedure and corresponding interface impacts are use case dependent, thus, we recommend this topic being discussed under AI/ML use case CB #46.


In [12], it is proposed to involve SA5 for life cycle management of RAN AI/ML, regardless whether RAN AI/ML would be realized in a virtualized way or dedicated way.

Companies are invited to provide their comments on whether to involve SA5 for life cycle management of RAN AI/ML.

	Company
	Comments

	ZTE
	No LS is needed at this stage. The work in other groups can be taken into account as usual.

	Nokia
	Sending an LS to SA5 for life cycle management could be OK but at a later stage. We first need to focus on the basic functionality in the RAN.

	Deutsche Telekom
	A LS to SA5 (and SA2) is certainly needed to discuss alignment with AI/ML approaches in OAM domain and LCM for AI models/functions in the RAN (e.g. on initial offline model training, model deployment and updates, etc.). But before sending it, more progress on study details is required. We can consider it at next meeting.

	Samsung
	Support to coordinate with other groups as usual. For LS, prefer to send at a later stage with more progress.

	Intel
	Send LS to SA5 in later stage if needed.

	vivo
	No LS is needed for now.

RAN3 shall reach a consensus on the framework and AI-enabled RAN architecture at first, and then figure out the impacts on OAM after the discussion case by case. After that, an LS is essential to cooperate with SA5.

	NEC
	At this stage it may be too early for LS to SA5.

	Futurewei
	It is premature to send LS to SA5 at this stage. We should wait till more details for RAN AI/ML architecture have been agreed.


4 Conclusion, Recommendations [if needed]

If needed
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