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******************************************************Start of Change********************************************************
7.x AI/ML for NG-RAN
7.x.1 Locations for AI/ML Model Training and AI/ML Model Inference
The following solutions are supported for AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization:
· AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the gNB.
· AI/ML Model Training and AI/ML Model Inference are both located in the gNB. 
In case of CU-DU split architecture, the following solutions are possible:
· AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the gNB-CU. 
· AI/ML Model Training and Model Inference are both located in the gNB-CU.

[bookmark: _Toc97840231]7.x.2 AI/ML Model Training at OAM and AI/ML Model Inference at NG-RAN
A high-level signalling flow for the AI/ML use cases related to Network Energy Saving, Load Balancing and Mobility Optimization with Model Training in OAM and Model Inference in NG-RAN is shown in Figure below.
 


Figure 7.x.2. Model Training at OAM, Model Inference at NG-RAN
Step 0: NG-RAN node 2 is assumed to have an AI/ML model optionally, which can provide NG-RAN node 1 with input information.
Step 1: NG-RAN node 1 configures the measurement information on the UE side and sends configuration message to UE to perform measurement procedure and reporting.
Step 2: The UE collects the indicated measurement(s), e.g., UE measurements related to RSRP, RSRQ, SINR of serving cell and neighbouring cells.
Step 3: The UE sends the measurement report message(s) to NG-RAN node 1.
Step 4: NG-RAN node 1 further sends UE measurement reports together with other input data for Model Training to OAM. 
Step 5: NG-RAN node 2 (assumed to have an AI/ML model optionally) also sends input data for Model Training to OAM.
Step 6: Model Training at OAM. Required measurements and input data from other NG-RAN nodes are leveraged to train AI/ML models.
Step 7: OAM deploys/updates AI/ML model into the NG-RAN node(s). The NG-RAN node can also continue model training based on the received AI/ML model from OAM.
Note: This step is out of RAN3 scope.
Step 8: NG-RAN node 2 sends the required input data to NG-RAN node 1 for model inference. 
Step 9: UE sends the UE measurement report(s) to NG-RAN node 1. 
Step 10: Based on local inputs of NG-RAN node 1 and received inputs from NG-RAN node 2, NG-RAN node 1 generates model inference output(s). 
Step 11: NG-RAN node 1 sends Model Performance Feedback to OAM if applicable.
Note: This step is out of RAN3 scope.
Step 12: NG-RAN node 1 executes actions according to the model inference output. 
Step 13: NG-RAN node 2 provides feedback to OAM.
Step 14: NG-RAN node 1 provides feedback to OAM.

[bookmark: _Toc97840232]7.x.3	AI/ML Model Training and AI/ML Model Inference at NG-RAN
A high-level signalling flow for the AI/ML use case related to Network Energy Saving, Load Balancing and Mobility Optimization with Model Training and Model Inference in a NG-RAN node is shown in Figure below.


Figure 7.x.3. Model Training and Model Inference at NG-RAN
Step 0: NG-RAN node 2 is assumed to have an AI/ML model optionally, which can provide NG-RAN node 1 with input information.
Step 1: NG-RAN node 1 configures the measurement information on the UE side and sends configuration message to UE to perform measurement procedure and reporting.
Step 2: The UE collects the indicated measurement(s), e.g., UE measurements related to RSRP, RSRQ, SINR of serving cell and neighbouring cells.
Step 3: The UE sends the measurement report(s) to NG-RAN node 1 including the required measurement result.
Step 4: NG-RAN node 2 sends the required input data to NG-RAN node 1 for model training. 
Step 5: NG-RAN node 1 trains AI/ML model based on collected data. NG-RAN node 2 is assumed to have AI/ML model optionally, which can also generate predicted results/actions.
Step 6: NG-RAN node 2 sends the required input data to NG-RAN node 1 for model inference. 
Step 7: UE sends the UE measurement report(s) to NG-RAN node 1. 
Step 8: Based on local inputs of NG-RAN node 1 and received inputs from NG-RAN node 2, NG-RAN node 1 generates model inference output. 
Step 9: NG-RAN node 1 executes actions according to the model inference output. 
Step 10: NG-RAN node 2 provides feedback to NG-RAN node 1.

******************************************************End of Change********************************************************
1

2

image1.emf
NG-RAN node 1 NG-RAN node 2

UE

12. Network Energy Saving Action

8. Input data for energy 

saving model inference 

from NG-RAN node 2

10. Model Inference

OAM

9. UE measurement report

13. Feedback

14. Feedback

1. Measurement 

Configuration

2. Measurement(s)

3. UE measurement report

4. Input data for Model Training

6. Model Training

7. Model Deployment/Update

0. AI/ML model

(Optional)

11. Model Performance Feedback


Microsoft_Visio_Drawing1.vsdx
NG-RAN node 1
NG-RAN node 2
UE
12. Network Energy Saving Action
8. Input data for energy saving model inference from NG-RAN node 2
10. Model Inference
OAM
9. UE measurement report
13. Feedback
14. Feedback
1. Measurement Configuration
2. Measurement(s)
3. UE measurement report
4. Input data for Model Training
6. Model Training
7. Model Deployment/Update
0. AI/ML model
(Optional)
5. Input data for Model Training
11. Model Performance Feedback



image2.emf
NG-RAN node 1  NG-RAN node 2 UE

8. Model Inference

5. Model Training

0. AI/ML Model

(Optional)

10. Feedback

9. Network Energy Saving Action

7.UE measurement report

1. Measurement Configuration

3.UE measurement report

2. Measurement(s)


Microsoft_Visio_Drawing31.vsdx
NG-RAN node 1
NG-RAN node 2
UE
6 Input data for energy saving model inference from NG-RAN node 2
8. Model Inference
5. Model Training
0. AI/ML Model
(Optional)
10. Feedback
9. Network Energy Saving Action
7.UE measurement report
1. Measurement Configuration
3.UE measurement report
2. Measurement(s)
4 Input data for energy saving model training from NG-RAN node 2




 


1


 


3GPP 


TSG


-


RAN WG3 


Meeting #117


-


e


 


 


R3


-


224912


 


Online


, 


August 15


-


24, 2022


 


 


CR


-


Form


-


v12.2


 


CHANGE REQUEST


 


 


 


38.


4


0


1


 


CR


 


-


 


rev


 


-


 


Current version:


 


V17.


1


.


1


 


 


 


For 


HELP


 


on using this form


: c


omprehensive instructions can be found at 


 


http://www.3gpp.org/Change


-


Requests


.


 


 


 


Proposed change affects:


 


UICC apps


 


 


ME


 


 


Radio Access Network


 


X


 


Core Network


 


 


 


 


Title:


 


 


Draft CR to 38.


4


0


1


 


on AI/ML


 


for NG


-


RAN


 


 


 


Source to WG:


 


CMCC


 


Source to TSG:


 


R3


 


 


 


Work item code:


 


NR_AIML_NGRAN


-


Core


 


 


Date:


 


2022


-


0


8


-


0


5


 


 


 


 


 


 


Category:


 


B


 


 


Release:


 


R


el


-


18


 


 


Use 


one


 


of the following categories:


 


F


  


(correction)


 


A


  


(mirror corresponding to a change in an earlier 


 


 


 


 


 


 


 


 


 


 


 


 


 


release)


 


B


  


(addition of feature), 


 


C


  


(functional modification of feature)


 


D


  


(editorial modification)


 


Detailed explanations of the above categories can


 


be found in 3GPP 


TR 21.900


.


 


Use 


one


 


of the following releases:


 


Rel


-


8


 


(Release 8)


 


Rel


-


9


 


(Release 9)


 


Rel


-


10


 


(Release 10)


 


Rel


-


11


 


(Release 11)


 


…


 


Rel


-


16


 


(Release 16)


 


Rel


-


17


 


(Release 17)


 


Rel


-


18


 


(Release 18)


 


Rel


-


19


 


(Release 19)


 


 


 


Reason for change:


 


I


ntroduce AI/ML


 


for NG


-


RAN


 


as new RAN function


 


 


 


Summary of change:


 


1.


 


I


ntroduce a section for 


AI/ML for NG


-


RAN


 


 


 


 


Consequences if not 


approved:


 


AI/ML for NG


-


RAN


 


will not be supported.


 


 


 


Clauses affected:


 


7.


X


 


 


 


 


Y


 


N


 


 


 


Other specs


 


 


X


 


 


Other core specifications


 


 


TS/TR ... CR ... 


 


affected:


 


 


X


 


 


Test specifications


 


TS/TR ... CR ... 


 


(show related CRs)


 


 


X


 


 


O&M Specifications


 


TS/TR ... CR ... 


 


 


 


Other comments:


 


 


 


 


This CR's revision history:


 


 


 


 


 




 

1 

3GPP  TSG - RAN WG3  Meeting #117 - e     R3 - 224912   Online ,  August 15 - 24, 2022    

CR - Form - v12.2  

CHANGE REQUEST  

 

 38. 4 0 1  CR  -  rev  -  Current version:  V17. 1 . 1   

 

For  HELP   on using this form : c omprehensive instructions can be found at    http://www.3gpp.org/Change - Requests .  

 

 

Proposed change affects:  UICC apps   ME   Radio Access Network  X  Core Network   

 

 

Title:    Draft CR to 38. 4 0 1   on AI/ML   for NG - RAN  

  

Source to WG:  CMCC  

Source to TSG:  R3  

  

Work item code:  NR_AIML_NGRAN - Core   Date:  2022 - 0 8 - 0 5  

     

Category:  B   Release:  R el - 18  

 Use  one   of the following categories:   F    (correction)   A    (mirror corresponding to a change in an earlier                            release)   B    (addition of feature),    C    (functional modification of feature)   D    (editorial modification)   Detailed explanations of the above categories can   be found in 3GPP  TR 21.900 .  Use  one   of the following releases:   Rel - 8   (Release 8)   Rel - 9   (Release 9)   Rel - 10   (Release 10)   Rel - 11   (Release 11)   …   Rel - 16   (Release 16)   Rel - 17   (Release 17)   Rel - 18   (Release 18)   Rel - 19   (Release 19)  

  

Reason for change:  I ntroduce AI/ML   for NG - RAN   as new RAN function  

  

Summary of change:  1.   I ntroduce a section for  AI/ML for NG - RAN    

  

Consequences if not  approved:  AI/ML for NG - RAN   will not be supported.  

  

Clauses affected:  7. X  

  

 Y  N    

Other specs   X    Other core specifications    TS/TR ... CR ...   

affected:   X    Test specifications  TS/TR ... CR ...   

(show related CRs)   X    O&M Specifications  TS/TR ... CR ...   

  

Other comments:   

  

This CR's revision history:   

     

