3GPP TSG-RAN WG3 #110-e                                                                     R3-206338

2 – 12 November 2020, E-Meeting
Source:
CATT

Title:
Consideration on high-level principle and definition for AI support in NR 
Agenda Item:
18.2
Document for: Discussion
1. Introduction

In [1], a new SID was proposed and agreed which aimed to discuss support of AI function in NG-RAN. In this contribution, we provide our initial consideration on this SI.
2. Discussion
2.1 General framework for AI in RAN
To use AI in RAN, some basic functions and concepts which would apply to all use cases are to be introduced in NG-RAN, including AI model training function, AI model implementation function, Off-line data, Real-time data, etc. Figure 1 provides a general framework on AI applying to NR system.
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                               Figure 1 General framework for AI applying to NR system

It is a common understanding that AI algorithm is out of scope of 3GPP. For the AI module training, to work efficiently, online training and offline training could work together. The real-time data should definitely come from UE and NG-RAN node while Offline data could be retrieved from both UE，NG-RAN node and OAM. 
Proposal 1: AI functionality at least includes AI module training, AI module implementation, input/output  to AI among which AI algorithm should not be discussed in RAN and the input for AI could include data come from UE, NG-RAN node and OAM. 

Since it is the first time to discuss AI application in NR system in 3GPP, it is still not clear where the new AI related function located. For example, should it be co-located with gNB-CU or Gnb-DU? Or should be it defined as an independent entity.
Proposal 2: It is proposed to discuss the location of AI related function in NG-RAN nodes, i.e.co-located with gNB-CU or gNB-DU or an independent entity. 
2.2 Coordination with NWDAF

In core network, a new entity i.e. NWDAF, is introduced which provided analytics to 5GC NFs and OAM .The provided Analytics information are either statistical information of the past events, or predictive information. The source data collected by the NWDAF are mostly come from core network entities such as AMF, SMF, PCF, AF as long as OAM.
Table 1 in 23.288 [2] depicts the list of information provided by NWDAF as below:.
Table 1: Analytics information provided by NWDAF
	Analytics Information
	Request Description
	Response Description

	Slice Load level information
	Analytics ID: load level information
	Requested Analytics data, including load level information of Network Slice instance(s).

	Observed Service experience information
	Analytics ID: Service Experience
	Observed Service experience may be provided, individually per UE or clustered per UE subsets in the case of group of UEs, or globally, averaged per Application or averaged across a set of Applications on a Network Slice.

	NF Load information
	Analytics ID: NF load information
	Load statistics or predictions information for specific NF(s).

	Network Performance information
	Analytics ID: Network Performance
	Statistics or predictions on the load in an Area of Interest; in addition, statistics or predictions on the number of UEs that are located in that Area of Interest.

	UE mobility information
	Analytics ID: UE Mobility
	Statistics or predictions on UE mobility.

	UE Communication information
	Analytics ID: UE Communication
	Statistics or predictions on UE communication.

	Expected UE behavioural parameters
	Analytics ID: UE Mobility and/or UE Communication
	Analytics on UE Mobility and/or UE Communication.

	UE Abnormal behaviour information
	Analytics ID: Abnormal behaviour
	The exception with an appropriate exception ID.

	User Data Congestion information
	Analytics ID: User Data Congestion
	Statistics or predictions on the user data congestion for transfer over the user plane, for transfer over the control plane, or for both.

	QoS Sustainability
	Analytics ID: QoS Sustainability
	For statistics, the information on the location and the time for the QoS change and the threshold(s) that were crossed; or, for predictions, the information on the location and the time when a potential QoS change may occur and what threshold(s) may be crossed.


It could be seen that many of the Analytics data related with the use case in RAN side, e.g. Mobility Load Balance, Mobility Management. However, as described before, the input for NDWAF are from core network entity and/or OAM which is not real-time. As a result, the related analytics would be more generic. For example, it may predict the behavior of UE for specific time duration while no accurate prediction on specific time point.
On the other side, for NG-RAN node, the AI Module training would rely on the data in NG-RAN and may also retrieve some information from OAM ,most likely short-term data. It would be beneficial  to let the AI function in NG-RAN node could also retrieve the Analytics information in NWDAF which could combine the expect behavior of long-term and short-term information. In this case, the 
Proposal 3:It is proposed to consider coordination between NWDAF and AI function in NG-RAN i.e. retrieving the analytics information provided by NWDAF for AI function in RAN and/or providing input to NWDAF if needed.

3. Conclusion

Based on analysis above, we have the following proposals:
Proposal 1: AI functionality at least includes AI module training, AI module implementation, input/output  to AI among which AI algorithm should not be discussed in RAN and the input for AI could include data come from UE, NG-RAN node and OAM. 

Proposal 2: It is proposed to discuss the location of the AI related function in NG-RAN nodes, i.e.co-located with gNB-CU or gNB-DU or an independent entity. 

Proposal 3:It is proposed to consider retrieving the analytics information provided by NWDAF for AI support in RAN.
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