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1
Introduction

A Release 17 new study item entitled “Study on enhancement for data collection for NR and EN-DC” was approved in RAN#88 and was updated at RAN#89, which can be found in RP-201620 [1]. 
The main objectives of the SID include:

Study high level principles for RAN intelligence enabled by AI, the functional framework (e.g. the AI functionality and the input/output of the component for AI enabled optimization) and identify the benefits of AI enabled NG-RAN through possible use cases e.g. energy saving, load balancing, mobility management, coverage optimization, etc.:

a) 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.

b) Study standardization impacts on the node or function in current NG-RAN architecture to receive/provide the input/output data.

c) Study standardization impacts on the network interface(s) to convey the input/output data among network nodes or AI functions.
This is the first time in 3GPP RAN groups to discuss artificial intelligence/machine learning related topics. It is beneficial for the group to have a common understanding on the concept of RAN intelligence enabled by AI. In this paper, we provide our views on the high-level principles, requirements and general framework and intend to achieve some initial agreement for further discussion.
2 Discussion
2.1 High level requirements and principles
Although the topic is fresh to RAN working groups, it is not new for 3GPP, similar studies and normative work have been conducted by SA2 under the study items of “Study of Enablers for Network Automation for 5G”, “Study of Enablers for Network Automation for 5G (phase 2)” and work items of “Architecture enhancements for 5G System (5GS) to support network data analytics services”. Starting from Rel-15, a new logical entity NWDAF (Network Data Analytics Function) is introduced by SA2 to be responsible for network data collection and analytics. Nevertheless, concrete use cases and solutions for network automation by NWDAF was first discussed in Rel-16 and then enhanced in the subsequent release. 
The general framework of 5G network automation with NWDAF is shown as below. The NWDAF retrieves data from various sources (e.g. 5GC NF such as AMF, SMF, PCF, and AF; OAM), as a basis of the computation of network analytics. NWDAF provides analytics to 5GC NFs, and OAM. Analytics information could be either statistical information of the past events, or predictive information.
It can be seen that RAN is not directly involved in the NWDAF framework, RAN related data that NWDAF retrieved is from OAM which are typically statistical measurements. RAN specific real time optimization which relies on instantaneous data collection from RAN node and prompt policy or analytics feedback to RAN node cannot be achieved via the NWDAF framework. Therefore, the general framework to support RAN intelligence by AI should be studied and defined in RAN working groups. Coordination with NWDAF may be discussed, if needed.
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Figure 1 General framework of NWDAF

Observation 1: RAN specific real time optimization by AI which leverages on instantaneous data collection and prompt policy or analytics feedback cannot be achieved by SA2 NWDAF framework.

Proposal 1:  The general RAN framework to support AI enabled network intelligence and automation should be studied and defined in RAN working groups.
During the SID scoping and offline email discussion, it is agreed to study the high-level requirements and principles to have a common ground on the RAN+AI concept. 
The potential requirements and principles in our view could include,
· RAN3 should study and define the RAN data collection and analytics (RAN-DCA) function/module
· AI algorithm is out of the current scope of 3GPP
· Data to be delivered to RAN-DCA function/module and data to be created as output of RAN-DCA entity/function should be clearly defined.  

· Interface to convey the input/output data among network nodes or functions in RAN, CN, OAM, etc should be open and interoperable. It means the network nodes or functions should have the same understanding on these data.
Proposal 2: RAN3 agrees on the above high-level principles and requirements and capture it in the TR 37.817.

2.2 
General framework and terminology
Targeting for the AI enabled RAN intelligence in a standardized and interoperable way, a RAN-DCA (RAN data collection and analytics) module should be explicitly defined, irrespective of it is a function of a current architecture (e.g., function of gNB or gNB-CU or management entity) or a new logical entity in the NG-RAN architecture.
A typical functional framework of RAN-DCA is shown in Figure 2 with the terminologies defined in below.
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Figure 2 functional framework of RAN-DCA
Note: Depending on the use cases and deployment scenarios, the RAN-DCA can encompass full or only partial of the functionality listed above.
The input/output of RAN-DCA and the functions of each component are described as below,
· Input: It could be input data for AI training/inference or AI model (in case the AI is generated by other entity)
· Output: It could be analytics results, policy, command, recommendations, suggested parameter configurations, etc
· Data collection/repository: RAN-DCA retrieves data from the gNB, UE or management entity, as a basis for AI model training or data analytics and inference. The data could include the measurement report, CQI feedback, PMI feedback from UE and performance measurements defined in TS 38.314 and TS 28.552, as well as other potential data need specified to support new use cases. It could reuse the data collection procedure specified for SON and MDT.
· AI training: RAN-DCA performs AI training to produce an AI model, either online or offline. The AI training method could include supervised learning, unsupervised learning, reinforced learning, deep neutral network, etc. 
· AI analytics/inference: RAN-DCA performs AI analytics and inference based on collected data and AI model,
Proposal 3: RAN-DCA (RAN data collection and analytics) module/function should be explicitly defined.

Proposal 4: To discuss and agree to capture the proposal functional framework of RAN-DCA in TR 37.817.

3 Conclusion
We provide our views on the high-level principles, requirements and general framework and intend to achieve some initial agreement for further discussion. The following observations and proposals are made,
Observation 1: RAN specific real time optimization by AI which leverages on instantaneous data collection and prompt policy or analytics feedback cannot be achieved by SA2 NWDAF framework.

Proposal 1:  The general RAN framework to support AI enabled network intelligence and automation should be studied and defined in RAN working groups.

Proposal 3: RAN-DCA (RAN data collection and analytics) module/function should be explicitly defined.

Proposal 4: To discuss and agree to capture the proposal functional framework of RAN-DCA in TR 37.817.
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3
Definitions of terms, symbols and abbreviations
3.1
Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Data collection/repository: Data collected from the gNB, UE or management entity, as a basis for AI model training or data analytics and inference. 
AI training: An AI process to produce an AI model, either online or offline. The AI training method could include supervised learning, unsupervised learning, reinforced learning, deep neutral network, etc. 

AI analytics/inference: An AI process to perform AI analytics and inference based on collected data and AI model
4
General Framework
4.x
High-level requirements and principles

The potential requirements and principles in our view could include,

· RAN3 should study and define the RAN data collection and analytics (RAN-DCA) function/module

· AI algorithm is out of the current scope of 3GPP
· Data to be delivered to RAN-DCA function/module and data to be created as output of RAN-DCA entity/function should be clearly defined.  

· Interface to convey the input/output data among network nodes or functions in RAN, CN, OAM, etc should be open and interoperable. It means the network nodes or functions should have the same understanding on these data.
4.y
Framework

Targeting for the AI enabled RAN intelligence in a standardized and interoperable way, a RAN-DCA (RAN data collection and analytics) module should be explicitly defined, irrespective of it is a function of a current architecture (e.g., function of gNB or gNB-CU or management entity) or a new logical entity in the NG-RAN architecture.
A typical functional framework of RAN-DCA is shown in Figure 2 with the terminologies defined in below.
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Figure 2 functional framework of RAN-DCA
Note: Depending on the use cases and deployment scenarios, the RAN-DCA can encompass full or only partial of the functionality listed above.

The input/output of RAN-DCA and the functions of each component are described as below,

· Input: It could be input data for AI training/inference or AI model (in case the AI is generated by other entity)
· Output: It could be analytics results, policy, command, recommendations, suggested parameter configurations, etc
· Data collection/repository: RAN-DCA retrieves data from the gNB, UE or management entity, as a basis for AI model training or data analytics and inference. The data could include the measurement report, CQI feedback, PMI feedback from UE and performance measurements defined in TS 38.314 and TS 28.552, as well as other potential data need specified to support new use cases. It could reuse the data collection procedure specified for SON and MDT.
· AI training: RAN-DCA performs AI training to produce an AI model, either online or offline. The AI training method could include supervised learning, unsupervised learning, reinforced learning, deep neutral network, etc. 
· AI analytics/inference: RAN-DCA performs AI analytics and inference based on collected data and AI model
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