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1. Introduction

In RAN #86, there were some initial discussions on the enhancement of data collection for NR, AKA AI enabled 5G RAN, and a drafted SID was presented in RP-193247 [1].  Since there are still some concerns on the scope of the SID, the study item was eventually postponed. An official email discussion was assigned to work on the scope via the RAN DRAFTS reflector before RAN #87 meeting [2]. 

According to online and offline discussions on last RAN Plenary meeting, it is observed that companies have different views on some related issues. So moderator would like to invite companies to provide views on the following related questions, and then try to converge on a clear and consolidated scope of the potential study item.

The email discussion would be organized in two phases:

Phase 1: Collecting company views on related questions, deadline Feb. 21, 2020

Phase 2: Toward the actual drafting of the SID based on company inputs, deadline March. 4, 2020

2. Discussion 

It is observed that the following questions are quite related to the scope:

1. Do you think discussion of the framework for RAN+AI should be in the scope of the study item? For instance, whether some principles should be defined during the study?

2. Do you think the use cases of AI for 5G network should be discussed in the study item? 

3. Other objectives that need to be considered in the SI, if any

Question 1: Do you think discussion of the framework for RAN+AI should be in the scope of the study item? For instance, whether some principles should be defined during the study?
	Company
	Yes/No
	Remark

	CMCC
	Yes
	The topic of RAN+AI is new for 3GPP, the overall framework deserves study. The discussion of framework should focus on the architectural requirements and the general principles to follow. This could give some guidelines for further work.

From CMCC’s perspective, the potential principles that could be defined during the SI study, includes,

· AI algorithm is out of the current scope of 3GPP

· Data to be delivered to AI entity/function and data to be created as output of AI 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.

	OPPO
	Yes
	The potential impacts can be studied in this study item. We share the views of CMCC that the AI/ML model and algorithm is not the scope of 3GPP. The study should be based on the legacy RAN work on data collection, i.e. what further data can be collected if needed to facilitate AI/ML-based RAN optimzations.

	ZTE
	Yes
	The requirements and general principles need to be discussed in SI phase. Some principles have been discussed before, e.g., 3GPP needs to define the framework for AI/ML in a open and standardized way to provide input the AI/ML (e.g., focus on the dataset for ML/AI training, the network signalling required to support the use of AI/ML algorithms), the AI application impact on network architecture. The common understanding should be achieved during SI.

	QC
	Yes
	Agree with CMCC that discussion of framework should focus on the architectural requirements and that AI algorithms are out of scope. New data collection specifically for AI/ML should not be part of this study. Instead the study should focus on how data collected for different use cases impacts the overall AI framework, i.e., how the data is stored across the different nodes, and how the AI framework interacts with the CU, DU, etc. based on the use case. Further data to collect can be addressed in the existing SA and RAN data collections studies and can be justified there based on its potential impact to network optimization.

Overall this study should focus on developing use cases in order to understand the interfaces and AI framework which is not overlapping with existing studies.



	Nokia
	Yes
	AI/ML models/algorithms, modelling frameworks/languages should not be in the scope of the study.

Scope should consider the architectural and management aspects of using AI/ML:

· Flexible and dynamic data collection framework that enables to (1) record data from 3GPP network functions for AI/ML model training; and (2) connect trained AI/ML models to data sources in the 3GPP system for run-time inference. The framework should not be use case driven but should provide a flexible data fabric where data sources are available at run-time.

· Data source standardization requirements: The solution should allow that AI/ML entities to request and obtain the semantically interpretable data, possibly in automated way.

· E2E AI/ML use case requires data correlation and measurement source identification among data streams measuring the same end-to-end context. 

· Model deployment aspects need to be studied

· Model supervision aspects are also a topic to be considered

· Use cases can be taken as examples to identify the points that 3GPP needs to work on.

Nokia opinion is that AI/ML in the UE should not be addressed in Rel.17 but rather be a topic for Rel-18. It should be noted that there is a proposal in SA1 regarding considerations on inputs to AMMT TR.

	Samsung
	Yes
	The framework for RAN+AI should be discussed. The standard scope needs to be identified in the study. 

High level principles should be discussed in order to guide the future work e.g. 

·  AI algorithm is out of the scope of 3GPP
· Parameters transmitted over open interface should be clearly defined for multi-vendor support.
· The impact on the current RAN architecture should be minimized, and compatibility or coexistence with the current RAN should be enforced.

	CATT 
	Yes
	Agree with other companies that AI algorithm should be out of scope. We think use cases should be discussed first and then define the framework based on the use cases acknowledged. Also, we would like to emphasize the principle that has been indicated by several companies i.e. for AI+5G, the inputs/outputs of AI entity among which needs to be transferred on either Uu interface or network interfaces should be interpretable and really useful for multi-vendor environment. 

	Ericsson
	Yes
	A considerable effort has been made to achieve a stable architecture for the 5G system within the course of Rel15 and Rel16. AI and ML are tools that should be applied to the existing system avoiding to destabilise the architecture and interfaces currently in place. 

In light of this, the framework to be studied should embrace: 

- identification of information that may be needed by an AI/ML function as input and information that may be produced by an AI/ML function as output, as well as how this information is signalled over current interfaces
- identification of nodes hosting the model/algorithm 

- a framework should not attempt to specify the actual model/algorithm 

Such framework discussion should be carried out on a use case by use case basis, namely the most relevant use cases that maximise the benefits of AI/ML should be identified and addressed  



	Huawei
	yes
	The Study Item aim should conclude of a common understanding and a definition of the AI/ML for RAN. If we have such conclusion a big step will be achieve considering the diversity of application of the AI/ML today. We also acknowledge the fact that some principle should be establish like some mentioned by companies. The AI/ML must be seen as improvement of the existing network by additional Intelligence and/or the opportunity of learning via the interoperability. The AI/ML must not be an opportunity to re-open discussion on architecture, interface, or existing feature.

	Spreadtrum
	Yes
	The framework of RAN+AI needs a further study, we share CMCC’s view that the AI algorithm is out of the scope of 3GPP and the interfaces for input/output data transmission need to be defined. The impact on the current RAN architecture should be minimized as many companies point out.

We think the typical use cases should be discussed first before defining the frame work. And the overall frame work should support the distributed AI entities (e.g. located in network and terminals) and centralize AI entity (e.g. located in network or terminals only).

	Fujitsu
	Yes
	We agree that the framework for RAN+AI/ML should be studied as this is a new area for RAN and in particular it is important to study the impact of RAN+AI/ML on existing RAN nodes and interfaces. 

We also agree with others that the actual AI/ML algorithms should be out of scope.

	Deutsche Telekom
	Yes
	We also agree that the framework for AI/ML should be part of the study including relevant aspects which touch responsibility of other 3GPP groups which started already related work – e.g. SA2 and SA5; but also consideration of suitable outcome of other fora outside of 3GPP. It is important to identify in a very early stage the interdependencies to consolidate a joint and consistent 3GPP architecture and framework.

With reference to RP-191230 we re-state our opinion on 3GPP to provide open interfaces, data elements and APIs to enable access to all relevant data. Data security and privacy need to be ensured and early involvement of SA3 for those aspects is required. 
Further we restate as in RP-191230, that AL/ML algorithms as such are out of scope of 3GPP.

	BT
	Yes
	Agree with other companies that specific AI Algorithms should not be in the study item.  

The item should focus on how data items are exposed flexibly & consistently for AI algorithms.

	ORANGE
	Yes
	The SI should focus on identifying the following elements:

· information needed as inputs / outputs of ML / AI algorithms

· network entities needed to provide the required information (e.g. UE, gNB DU, gNB CU,…)

· network entities needed to collect & store the information

· open interfaces between network elements to convey the required information

Definition of the ML / AI algorithms themselves should remain out of scope.

	InterDigital
	Yes
	AI algorithms should be out of scope of this study.

The study should discuss the framework, to identify what would require further standardization efforts with the aim at mitigating impacts to the existing 5G architecture and currently defined interfaces. The study should be based on identified use cases and the identification of nodes, functions, interfaces and information to signal that is of interest for prioritized use cases.

Given the above as general guidance on scope, the scope of the study should include 
· A list of relevant use cases, with prioritized cases to address
· Identification of nodes hosting the models/algorithms, e.g. based on model deployment aspects
· Identification and signaling of information to support ML/AI functions of the prioritized use cases
The study may further address the following items:
· Flexible and dynamic data collection framework 
· Data source standardization
· Data correlation and measurement source identification among data streams  

	Futurewei
	Yes
	The possible application of AI/ML in RAN and its benefit should be studied in order to define the needed data collection. 
The following principles can be considered in setting proper scope of the study of applying AI/ML in RAN:

· the current RAN architecture and protocol structure are taken as the baseline and foundation to study the benefits of potential AI/ML tools;

· the applying of AI/ML tools should not compromise network security and the confidentiality of user data;

· the study should identify the role and contribution of the RAN nodes involved in AI/ML operation, e.g., their individual function, expected input/output, and interaction/dependence among them;

· Progress and works in other TSGs on relevant topics should be taken into consideration. 



	LGE
	Yes
	Agree that the actual AI/ML algorithms should be out of scope. 

The architecture aspects should be focused on: 

· Where the AI/ML entity/function locates

· Identification of the Input and output of this function

· The impacts to the existing RAN interfaces

	vivo
	Yes
	Discussion of RAN framework should focus on the architectural requirements rathan than AI algorithms development.

Potential condideration for the study may be:

· Flexible and dynamic data collection framework

Identification of network entity and standardization of relevant interface for data collection and utilization (i.e. input/output data among different network entities).

	Lenovo&Motorola Mobility
	Yes
	We support that the topic of RAN+AI should be studied in 3GPP. Both the architectural requirements and the general principles can be included. We agreed with the following principles.

1. Algorithm for AI is out of the scope of 3GPP.

2. Identify the type of relevant data which can be used as input for the AI entity/function.

3. Identify the node to differentiate the data relevant to AI entity/function based on the different use cases.  

4. Interface conveying the data to/from AI entity should be open for the third party.

	Apple
	Yes
	We support that the topic of RAN+AI should be studied in 3GPP, with the following principles:

1. Algorithm of AI is out of scope of 3GPP

2, Impact to current RAN architecture need to be minimized.

3. Open interfaces are defined between network elements for AI functionalities.

4. If 3rd-party AI entity is interfaced to process collected RAN data, user privacy requirements needs to be studied and SA3 should be involved. 

5. Additional data collection(on top of SON/MDT) specific for AI should not be part of this study



	NEC
	Yes
	Principles should always be understood first in order for all companies to have similar understanding which direction we should go. We can discuss the principle as well as the requirements for a short period.

	KT
	Yes
	Framework for RAN+AI should first discussed and build consensus on SI scope considering below issues:

1. AI/ML algorithms are out of scope of 3GPP

2. Minimal (preferably no) impact on current RAN architecture

3. Solution should support Open/standardized Interfaces between network element and A.I. engine which can be applicable to multiple vendors (for example, data collected to EMS are different for each vendor and to use the same A.I. engine from multiple vendors input, EMS data needs to be pre-processed. We hope to see standardized interface to avoid this pre-processing) 


Summary

We received 22 company inputs, where all companies agree that the framework or some high level principles for RAN+AI should be defined during the study. Furthermore, following are some observations based on company views:

1. 18 companies point out that AI model/algorithm is out of the scope of 3GPP, and no company think AI model/algorithm should be learned in current 3GPP. 
2. Almost all companies share the view that interpretable data for AI input/output, related node or function to provide/collect/store the data, and interface for the data transmission should be defined during the study.

3. 8 companies (Samsung, Ericsson, Huawei, Spreadtrum, Deutsche Telekom, InterDigital, Apple, KT) mention that the impact on current RAN architecture should be minimized.

Moderator’s proposal:

Proposal 1: Framework or high level principles for RAN+AI should be defined during the study.

Proposal 2:  AI model/algorithm is out of the scope of current 3GPP. 

Proposal 3：Interpretable data for AI input/output, related node or function to provide/collect/store the data, and interface for the data transmission should be defined during the study.

Question 2: Do you think the use cases of AI for 5G network should be discussed in the study item? 
	Company
	Yes/No
	Remark

	CMCC
	Yes
	The use cases of 5G+AI can be classified into two categories,

1) AI for 5G network optimization, e.g., network automation to reduce the OPEX, radio resource management optimiation and physical layer and protocol optimization enabled by AI, etc.

2) AI for applications/services optimization through 5G network, e.g., AI training/inference at terminals and servers for image rendering, face recongnition and AR/VR optimization, etc.

The use cases of 5G+AI should be discussed in the study item, among the two groups of use cases, the first one, i.e., use cases of AI for 5G network optimization should be the high priority. Moreover, the discussion should be not only focus on the description of the use cases, but also work on identifying the input/output data, influenced entities and parameters, and impacted specifications and interfaces, if any.

	OPPO
	Yes for Category 1, but need clarification. 

Not yet for Category 2.
	We suggest to focus on the first category mentioned by CMCC, i.e. AI/ML-based network automation for more efficient network operation and optimization of a 5G operator. But the correlation between network optimization/automation and “radio resource management optimization and physical layer and protocol optimization enabled by AI” should be clarified.
Regarding the second category mentioned by CMCC, we think AI/ML applications can be regarded as a new type of “vertical” for 5G operators. It is essential for 3GPP to more efficiently support the rapidly increasing AI/ML applications. However, the basis of the study ---- service and performance requirements of the AI/ML applications need be studied in SA1. Since the SA1 study item “Study on traffic characteristics and performance requirements for AI/ML model transfer in 5GS” is ongoing. We suggest to wait for the SA1 study outputs before the second category is studied in RAN.

	ZTE
	Yes
	The big difference between current optimization network and AI-based network is that the system has to evolve from a reactive paradigm to a proactive one. 

The following changes need to be considered:

- Full intelligence of the current network status, which means more valuable information can be collected from network elements, no matter from UE or RAN node or CN;

- Capability of predicting, e.g., load prediction, UE 
ehavior prediction, user experience prediction;

- Capability of dynamically associating the network response to the network KPIs, the closed loop method is preferred.

The proposed use cases should help to reduce OPEX/CAPEX, improve network performance and user experience, e.g., AI-based energy saving.

3GPP work will not focus on the AI/ML models/algorithms, but the performance should be evaluated in order to get a common understanding on the inputs and outputs of each identified use case.

	QC
	Yes
	Let’s study the 5G network and UE optimization related use cases first. Use cases for AI in general are well understood as these are essentially applying AI to the existing data collected. What is valuable is classifying the use cases in order to differentiate how AI interacts with different nodes in the RAN, e.g., CU-UP, DU, etc. and for example whether this AI interaction is real-time or non-real time. These considerations should be input then to the framework and interfaces defined.

	Nokia
	Yes, but only informational
	The study should avoid use case lock-in when the potential input data sources are discussed. It should be appreciated that, with the evolution of AI/ML technology, use cases not conceived today could be realized in a few years. Additionally, experimentation is the major driving force in trialling the fitness of new AI/ML algorithms or computation techniques for 5G related tasks. Therefore, while use cases are useful to ramp up understanding of what type of data could already be useful, it should not be regarded as a limiting factor for data collection. Specifically, dedicated use case specific “signalling” (in terms of data collection, not necessarily in terms of using C-plane) should be avoided.

	Samsung
	Yes
	The use cases should be the main objective of the study item. Further enhancement of existing RAN functionalities, e.g., SON/MDT, enabled by AI should have the highest priority. The second priory should be the use cases which mainly impact on the RAN. We agree with OPPO it’s not hurry to discuss service related since SA1 will discuss those firstly.

	CATT
	Yes
	From our point of view, AI used in 5G to optimize the network should be the high priority which would be a big step for 5G. In previous son WI, we mainly focused on Mobility robustness optimization, Mobility load balance, RACH optimization and Energy saving based on the data received from UE and other network entity. With AI/ML applied to 5G, further optimization on these use cases or new use cases should be studied.
As to AI for applications through 5G, it is also a new use case which is driven by incorporation between AI and 5G.In our understanding, the impact of this bullet may include both core network and RAN side. Maybe we could focus on RAN part.   

	Ericsson
	Yes
	It is important to analyse the areas where AI/ML could provide the highest benefits. Namely, it is important that this study identifies scenarios where rule-based algorithms are limited and where AI/ML could provide value added. For this reason a study focussing on use cases that can be supported within the current architecture and where an AI/ML-based solution would be beneficial should be the first priority. 

This objective may include identification of information that may be needed by an AI/ML function as input and information that may be produced by an AI function as output, as well as how this information is signalled over current interfaces and which node would host the AI/ML function.

	Huawei
	
	We of course invite example (or Use Case) to illustrate the benefit of AI/ML RAN to identify how the AI/ML could be used with a particular focus on interoperability aspect and why the interoperability is necessary in this illustration, A demonstration of the benefit in such use case will be highlight appreciated. 

Thus we should not work on Use Case directly, because per 3GPP usage, Use Case will be immediately convey to Work Item, and it is not obvious to us that what we see today in other proposals and discussions are “AI/ML” Use Case, again there is no common understanding…

The “AI/ML” should not be mix with the case related where the ‘Intelligence’ already existing in the network. This should be avoid. Indeed the RRM, the SON function are already some kind of Intelligence in the network and AI/ML must be differentiate immediately to avoid the confusion. Or the study should clarify that e.g. SON is already AI/ML….

The study should identify the gap that the AI/ML should be able to fulfilled in order to make network more clever than it is today …

	Spreadtrum
	Yes
	We think the category 1 “AI for 5G network optimization” should have the highest priority. And we should also support the distributed AI model for the network optimization, e.g. distributed AI entities in network and terminals for power saving optimization. 
The differences and possible cooperation between AI function and SON/MDT function need to be discussed and identified.

As for category 2, the related discussion in SA1 is ongoing, so we should only wait for SA1 agreements before starting the discussion.

	Fujitsu
	Yes
	We also think that it is important to study the use cases of AI for 5G network and agree with CMCC that we can study both AI/ML for 5G network optimization, and AI/ML for applications/services optimization through 5G network. 

The first category of use cases of AI for 5G network optimization should have higher priority than the second part.
This second part is being partially addressed by the SA1 Study on traffic characteristics and performance requirements for AI/ML model transfer in 5GS.

	Deutsche Telekom
	Partly
	We agree with Nokia, Huawei and others that the use cases could be used to guide, illustrate or test the aspects of AI/ML for automation and optimisation, but a limited set of use cases should not restrict the overall AI/ML framework, nor architecture. 

The initiation of AI/ML related work in 3GPP enables a new way of dynamically configure and optimise 3GPP networks, but also places the challenges to test results of such new approaches.  The focus of this SI should be on NW Automation/Optimization; Application/service optimisation might be a follow up activity once requirements are stabilized (e.g. in SA1).

	BT
	Partly 
	Some example use cases should be considered as case studies, but it is important to develop a framework that is adaptable for any future use case.  

The case studies must be used to extrapolate general principles around data collection/generation for AI.

	ORANGE
	Yes
	The first use case to study should be network optimisation:

· ML / AI based optimization of existing SON functions (e.g. ANR, MDT, MLB, Energy Efficiency…)

· Network management functions, both near real-time and non real-time (e.g. mobility management, interference management,…)

While the initial focus should be 5G, applicability to 4G should also be considered.

	InterDigital
	Yes
	AI for network automation and optimization should be focus of the study.
The focus should be on use cases / scenarios where existing data collection is not sufficient. 

The study should also identify scenarios / use cases where ML/AI can bring most benefits and prioritize the most relevant use cases for an eventual WI phase.

Extending of existing RAN functionalities, e.g., SON/MDT, enabled by AI beyond simple data collection should be considered.

	Futurewei
	Yes
	Use cases would be helpful to understand the improvement from applying AI/ML tools, with the common practice that there is no intention of restricting future specification efforts, if any, only to the studied use cases. 
Category 1 use cases proposed by CMCC, which apply generally adopted KPIs, such as load balancing, latency, spectrum efficiency, mobility robustness, etc., would be better suited in this RAN level study. 
Category 2 use cases can be considered, in collaboration with other TSGs, if measurable improvement on the performance of applications/services can be identified for active involvement of RAN, e.g., in the training and inference of AI/ML operation. 

	LGE
	Yes
	The use cases on the first category should be the main focus, i.e., AI for 5G network optimization, e.g., network automation to reduce OPEX, AI based SON/MDT enhancements. 

The second category on AI for applications/services optimization through 5G network should be done first by SA1.  



	vivo
	Yes
	Use cases should be the main driving and objective of the study item. The study may consider applications and/or services use cases which may require optimization through 5G network, based on SA1 progress,

	Lenovo&Motorola Mobility
	Yes
	Use case should be discussed in the study item, which is helpful for solving the corresponding issues. We agree with two use cases mentioned by CMCC. 

AI based network optimization e.g SON can be considered as high priority since SA is not involved. For the second use case, SA1 has an ongoing topic, which aims to identify the use cases and propose potential service and performance requirements for 5G system support of AI/ML model distribution and data transmission. Therefore, RAN can wait for the SA1’s output.

	Apple
	Partly
	First, the study can begin with the use cases supported in R16 SON work, and use them as starting point to understand the benefits of RAN AI work. 

Second, instead of spending efforts to analyse each possible individual use cases, we think it is very important to study and define the boundary of the work and what shall be the scope of the “intelligence” first. With this approach, we can come up with some guidelines to rule out inappropriate use cases, for example, AI use cases violating user privacy and fairness, etc.
Third, we need to study how to concretely verify the effectiveness of AI-based optimizations, especially for those “proactive” or “pre-emptive” behaviour triggered by AI. If not possible to evaluate or verify, probably we shall not allow such mechanism in this preliminary study.

	NEC
	Yes
	Use case is important for the target technologies as we should not end up with technologies that have no use case. Those use cases may not be the extreme goal but can be taken as examples.

We also think that the differences with SON/MDT should be checked, technologies may be similar but e.g. can be one step up in terms of the level of the intelligence. 

The study may result in identifying some kind of data to be collected from the RAN nodes (gNB-DU, gNB-CU-CP, gNB-CU-UP etc.) and may need assistance from other entities e.g. the core network nodes and other. 

	KT
	Yes
	Use case should be well defined providing clear understanding on benefits of SI. We believe SI can lead to providing solutions for E2E failure prediction, root-cause-analysis & recover, E2E optimization, performance management, fault detection, etc.


Summary

We received 22 company inputs, where 21 companies think that the use cases of AI for 5G network should be discussed in the study item, and one company deem that we should not work on use case directly.
Furthermore, following are some observations based on company views:

1. 16 companies share the view that “AI for 5G network optimization” should be studied with high priority or the main focus of the study. 

2.  4 companies (Nokia, Deutsche Telekom, BT, Futherwei) point out that case studies should be used to extrapolate general principles around data collection/generation for AI, rather than restricting the overall AI/ML framework or architecture.
Moderator’s proposal:

Proposal 4：The use cases of AI for 5G network should be discussed in the study item, and “AI for 5G network optimization” should be studied with high priority.
Question 3: Are there any other objectives that need to be considered in the SI?

We invite companies to provide comment on other issues here, if any.

	Company
	Yes/No
	Remark

	Deutsche Telekom
	Yes
	Data Confidentiality, Integrity and Privacy should be the baseline for any such activity inside 3GPP on AI/ML.

Testability of non-deterministic AI/ML systems places a new challenge on all involved entities (SW/HW vendors, SW/HW integrators, operators, test-houses, users …) and consequences need to be studied jointly with all involved groups inside 3GPP. 

	Apple
	Yes
	Agreed with DT about the concern about user data confidentiality and user privacy.  In addition, “transparency” of the RAN optimization algorithms would become a new challenge if those online algorithms are trained in an AI black box and become unknown or unpredictable to any or all of the parties (UE vendor, NW vendor, operators).

	
	
	

	
	
	

	
	
	


Summary

2 companies point out that Data Confidentiality, Integrity and Privacy should be the baseline for any such activity inside 3GPP on AI.
3. Conclusions

Based on above discussions, we made following proposals:

Proposal 1: Framework or high level principles for RAN+AI should be defined during the study.

Proposal 2:  AI model/algorithm is out of the scope of current 3GPP. 

Proposal 3：Interpretable data for AI input/output, related node or function to provide/collect/store the data, and interface for the data transmission should be defined during the study.

Proposal 4：The use cases of AI for 5G network should be discussed in the study item, and “AI for 5G network optimization” should be studied with high priority.
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