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[bookmark: _Toc162258896]-------------------------------------------Change 1-------------------------------------------
[bookmark: _Toc162258899]5	Rel-18 Leftovers and solutions
Editor Note: Such topics are listed here for further selection/down selection for normative work.
[bookmark: _Toc162258900]5.1	Mobility optimization for NR-DC
Editor Note: Capture the description and its potential standard impacts.
[bookmark: _Toc97840238][bookmark: _Toc99489550][bookmark: _Toc100153155][bookmark: _Toc100154286][bookmark: _Toc100154495][bookmark: _Toc100155002]5.1.1	Use case description
When NR Dual Connectivity (NR-DC) is used, a UE is configured to utilise resources provided by two different nodes connected via non-ideal backhaul, both providing NR access. One node acts as the MN and the other as the SN. 
While, on one hand, use of NR-DC operation is meant to provide a boost in UE performance, it comes at the expense of quite complex operations, with many possible procedures (i.e. interactions) between the nodes involved, and various options to handle UE mobility (e.g., either the MN or the SN can initiate modification of the current setup). Furthermore, conditional additions and conditional change of SN are possible, which further increases the level of complexity to optimize NR-DC operation. 
Mobility optimization for NR-DC can take advantage of AI/ML support to better select the optimal SN and PSCell and to achieve following purposes:
-	Reduction of unexpected events impacting network performance
-	UE Performance prediction, aimed at optimising NR-DC actions and configurations
-	Optimal traffic Steering 

Reduction of unexpected events impacting network performance associated with mobility for NR-DC. 
Examples of such unintended events are:
-	PSCell change failure;
-	Fast MCG recovery failure.

UE Performance Prediction
Predictions of the UE Performance at a potential target SN/PSCell constitute a key factor in determining which is the best candidate SN/PSCell for maximisation of efficiency and performance.

Traffic Steering
Efficient resource handling can be achieved by selecting optimal combination of Pcell/PSCell/Scells to serve a user. 
For the case of NR-DC, before triggering the addition of a secondary gNB or triggering SN change, a gNB could use information (feedbacks) received from neighbour gNBs to evaluate and decide upon the best SN Addition or SN Change procedure to carry out. One such information could consist of the propagation delay over the F1 interface that traffic would be subjec to if the candidate SN/PSCell is selected.
The gNB node acting as Master Node can use feedbacks received from the other gNB, as input to an AI/ML function supporting traffic related decisions (e.g., selection of a PSCell / Scell(s)), so that future decisions can be optimized.

5.1.2	Solutions and standard impacts
5.1.2.1 Locations for AI/ML Model Training and AI/ML Model Inference
The following solutions can be considered for supporting AI/ML-based Mobility Optimization for NR-DC:
- AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the MN.
- AI/ML Model Training and AI/ML Model Inference are both located in the MN. 
5.1.2.2 Example of solution for AI/ML based SN Addition
An example of AI/ML based SN Addition is shown in the figure below.
[image: ]
Step 1: An AI/ML model is deployed in the gNB1.
Step 2: The UE connects to gNB1 and is in single connectivity. 
Step 3: The gNB1 initiates a Data Collection Reporting Initiation procedure towards the gNB2 and request to the gNB2 measured and predicted metrics (e.g., predicted PRB utilization, measured Energy Cost, measured UE performance).
Step 4: The gNB2 acknowledge the request of the gNB1.
Steps 5-6: The gNB2 provides updates of requested measurements and prediction to the gNB1, except UE performance.
Step 7: The AI/ML model in gNB1 infers the decision to initiate SN Addition towards the gNB2. 
Step 8: The SN Addition procedure is executed. 
Step 9: The gNB2 sends to the gNB1 measured UE performance as requested. 

5.1.2.3 Example of solution for AI/ML based MN Initiated SN Change
An example of AI/ML based MN Initiated SN Change is shown in the figure below.
[image: ]
Step 1: An AI/ML model is deployed in the gNB1.
Step 2: The UE is in NR-DC with gNB1 as MN and gNB2 as SN. 
Step 3: The gNB1 initiates a Data Collection Reporting Initiation procedure and request the gNB2 to provide UE performance.
Step 4: The gNB2 acknowledge the request of the gNB1.
Step 5: The gNB2 sends to the gNB1 the measured UE performance as requested. 
Step 6: The gNB1 initiates a Data Collection Reporting Initiation procedure towards the gNB3 and request to the gNB3 measured and predicted metrics (e.g., predicted PRB utilization, measured Energy Cost, measured UE performance).
Step 7: The gNB3 acknowledge the request of the gNB1.
Steps 8-9: The gNB3 provides updates of requested measurements and prediction to the gNB1, except UE performance.
Step 10: The AI/ML model in gNB1 infers the decision to initiate SN Change towards the gNB3. 
Step 11: The SN Change procedure is executed. 
Step 12: The gNB3 sends to the gNB1 measured UE performance as requested. 

-------------------------------------------End of changes-------------------------------------------
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