3GPP TSG-RAN WG3 #110e                                                                               R3-206782
Online, 2nd – 13th November 2020
Agenda Item:
18.4
Source:
CMCC
Title:
Preliminary analysis of standard impacts for AI enabled RAN optimisation
Document for:
Discussion and Decision
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]. 
One of the main objectives of the SID is to identify the standard impacts, including:

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.
In an accompanying paper [2], we provide our views on the high-level principles, requirements and general framework of AI enabled RAN intelligence. Specifically, RAN data collection and analytics function is proposed with the functional component defined. 
In this contribution, based on the RAN-DCA function, we present the potential RAN architectures and intend to identify the standard impacts to support network automation and intelligence via AI.
2 Discussion
Since Rel-15, the NG-RAN architecture is specified which encompasses a set of gNBs connected to the 5GC through the NG interface. A gNB could be further split into a gNB-CU and one or more gNB-DUs, as shown in figure 1. This architecture can be basis of the discussion on potential architecture to support AI enabled RAN intelligence.
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Figure 1 Current NG-RAN architecture

In [2], it is proposed to define a RAC-DCA which consists of several components including data collection, AI training and AI analytics/inference. Depending on the location of the RAN-DCA, the NG-RAN architecture to support AI enabled optimisation could be classified into centralized architecture, distributed architecture and hybrid architecture. 

In the following, we provide the description of these potential architectures and identify the specification impact.

2.1 Distributed architecture
The distributed architecture is depicted in Figure 2,
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Figure 2 Distributed architecture

The distributed architecture has the following characteristics:
· The RAN-DCA is an internal function of the NG-RAN node. In case of split gNB, the RAN-DCA is located in the gNB-CU-CP.
· AI analytics/inference or AI model is exchanged between the gNBs or between gNB-CU and gNB-DU.
· The AI information exchange between gNBs or between gNB-CU and gNB-DU could use new dedicated interface, e.g., Xa or Fa interface or enhancement of the existing Xn/F1 interface 
2.2 Centralized architecture
The distributed architecture is depicted in Figure 3,
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Figure 3 Centralized architecture
The centralized architecture has the following characteristics:
· The RAN-DCA is a new logical node in the NB-RAN architecture, or a function of centralized OAM, connected to gNBs in aggregated architecture or gNB-CU and gNB-DUs in the split architecture via a new interface.
· The interfaces between RAN-DCA and gNBs or gNB-CUs/DUs support the following functions,
· Itf-CP：interface setup/modify/release procedure
· Itf-CP：AI session management
· Itf-CP：transfer of output of AI analytics/inference, the output could be policy, command
· Itf-UP：transfer of AI model or data collection for AI training or AI inference
2.3 Hybrid architecture
The distributed architecture is depicted in Figure 4,
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Figure 4 Hybrid architecture

The centralized architecture has the following characteristics:
· The centralized RAN-DCA is a new logical node in the NG-RAN architecture, or a function of centralized OAM, connected to gNBs in aggregated architecture or gNB-CUs and gNB-DUs in the split architecture via a new interface. gNB, gNB-CU or gNB-DU could also host a local RAN-DCA function.
· The component supported in centralized RAN-DCA and local RAN-DCA could be differentiated, e.g., centralized RAN-DCA is responsible for AI model training while local RAN-DCA performs AI analytics/inference. 

· The interfaces between centralized RAN-DCA and gNBs or gNB-CUs/DUs or local RAN-DCA support the following functions,
· Itf-CP：interface setup/modify/release procedure
· Itf-CP：AI session management
· Itf-CP：transfer of output of AI analytics/inference, the output could be policy, command

· Itf-UP：transfer of AI model or data collection for AI training or AI inference
Proposal 1: RAN3 to discuss the potential architectures to support AI enabled RAN intelligence.
Proposal 2: RAN2 agree to capture the architecture alternative in the TR 37.817.
3 Conclusion
The following observations and proposals are made,
Proposal 1: RAN3 to discuss the potential architectures to support AI enabled RAN intelligence.

Proposal 2: RAN2 agree to capture the architecture alternative in the TR 37.817.
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4
General Framework
4.x

Distributed architecture

The distributed architecture is depicted in Figure 2,
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Figure 2 Distributed architecture

The distributed architecture has the following characteristics:
· The RAN-DCA is an internal function of the NG-RAN node. In case of split gNB, the RAN-DCA is located in the gNB-CU-CP.
· AI analytics/inference or AI model is exchanged between the gNBs or between gNB-CU and gNB-DU.
· The AI information exchange between gNBs or between gNB-CU and gNB-DU could use new dedicated interface, e.g., Xa or Fa interface or enhancement of the existing Xn/F1 interface 

4.x.2

Centralized architecture

The distributed architecture is depicted in Figure 3,
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Figure 3 Centralized architecture
The centralized architecture has the following characteristics:
· The RAN-DCA is a new logical node in the NB-RAN architecture, or a function of centralized OAM, connected to gNBs in aggregated architecture or gNB-CU and gNB-DUs in the split architecture via a new interface.

· The interfaces between RAN-DCA and gNBs or gNB-CUs/DUs support the following functions,
· Itf-CP：interface setup/modify/release procedure
· Itf-CP：AI session management
· Itf-CP：transfer of output of AI analytics/inference, the output could be policy, command
· Itf-UP：transfer of AI model or data collection for AI training or AI inference
4.x.3

Hybird architecture

The distributed architecture is depicted in Figure 4,
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Figure 4 Hybrid architecture

The centralized architecture has the following characteristics:
· The centralized RAN-DCA is a new logical node in the NG-RAN architecture, or a function of centralized OAM, connected to gNBs in aggregated architecture or gNB-CUs and gNB-DUs in the split architecture via a new interface. gNB, gNB-CU or gNB-DU could also host a local RAN-DCA function.

· The component supported in centralized RAN-DCA and local RAN-DCA could be differentiated, e.g., centralized RAN-DCA is responsible for AI model training while local RAN-DCA performs AI analytics/inference. 

· The interfaces between centralized RAN-DCA and gNBs or gNB-CUs/DUs or local RAN-DCA support the following functions,
· Itf-CP：interface setup/modify/release procedure
· Itf-CP：AI session management
· Itf-CP：transfer of output of AI analytics/inference, the output could be policy, command

· Itf-UP：transfer of AI model or data collection for AI training or AI inference
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