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ITU-T Focus Group on “Machine Learning for Future Networks including 5G” (FG-ML5G)
1.	Rationale and Scope
The areas of machine learning (ML) and communication technology are converging. The design and management of networks and communication components can be significantly enhanced when combined with advanced ML methods. In particular, fixed and mobile networks generate a huge amount of data at the network infrastructure level and at the user/customer level, which contain a wealth of useful information such as location information, mobility and call patterns. To improve network performance and enhance user’s experience, new ML methods for big data analytics in communication networks can extract relevant information from the network data while taking into account limited communication resources, and then leverage this knowledge for autonomic network control and management as well as service provisioning. Considering the growing complexity of SDN/NFV and IMT2020/5G networks and beyond, ML may be well applicable for automatic network orchestration and network management. ML also impacts information and communication technology (ICT) in areas related to security or protection of personal information. Regulations in ICT may require that the learning algorithms do not provide personally identifiable information (PII). Hence, ML algorithms that also work under uncertainty and incompleteness are of increasing interest in ICT. These aspects are relevant when considering formats that deliver data to ML algorithms. 
The standardization of interfaces, processes and data formats is of high importance in communications, because it increases the reliability, interoperability and modularity of a system and its respective components. Standardized formats may be needed to specify how to train, adapt, compress and exchange individual ML algorithms, as well as to ensure that multiple ML algorithms correctly interact with each other and that certain security or protection of personal information requirements are fulfilled.
Furthermore, it can be expected that a large number of new ICT applications would emerge, if the complexity of state-of-the-art ML algorithms, especially deep neural networks, can be reduced to a level, which allows their use in computationally/energy limited environments.
This Focus Group would play a role in providing a platform to study and advance the various ML approaches for future networks including 5G. 

2.	Objectives of the FG-ML5G
The objective of the Focus Group is to conduct an analysis of ML for future networks in order to identify relevant gaps and issues in standardization activities related to this topic. Such analysis includes an overview on related activities by other SDOs and groups. Furthermore, it includes technical aspects such as use cases, possible requirements, architectures and others. The Focus Group also serves as an open platform for experts representing ITU members and non-members to quickly move forward studies on ML related to future networks including 5G. 
More precisely, the objectives include:
· To help adoption of ML in future networks including architecture, interfaces, use cases, protocols, algorithms, data formats, interoperability, performance, evaluation, security and protection of personal information;
· To study, review and survey existing technologies, platforms, guidelines and standards for ML in future networks; 
· To recognize and highlight the various perspectives for the future of networks and computing systems involving ML;
· To identify aspects enabling safe and trusted use of ML frameworks; 
· To review and study how to train, adapt, compress and exchange ML algorithms in future networks, and how multiple algorithms interact with each other;
· To identify possible requirements of ML applied to future networks taking into account a variety of fixed and mobile communication stacks, and to promote the development of new ML methods that will be able to meet these requirements; 
· To identify possible requirements on network functionality, interfaces and capabilities to use ML;
· To identify challenges in the standardization activities for ML in communications;
· To produce a gap analysis of ML in order to identify the relevant scope of ITU-T recommendations on these topics and develop a roadmap for ML;
· To establish liaisons and relationships with other organizations which could contribute to the standardization activities for ML.

3.	Structure
The FG-ML5G may establish sub-groups if needed.
4.	Specific Tasks and Deliverables
· To provide terminology and taxonomy for ML in the context of future networks, as well as a guideline on the approaches, tools, applications and platforms related to this topic;  
· To gather information on initiatives pertaining to ML for future networks and to identify existing standards, ML methods, best practises and challenges for the adoption of ML in future networks;
· To describe the ML ecosystem for future networks and the roles and activities related to different stakeholders in this ecosystem;
· To analyse possible requirements on ML applied to future networks;
· To draft technical reports and specifications for ML for future networks, including interfaces, network architectures, protocols, algorithms and data formats;
· To analyse the impact of the adaption of ML for future networks (e.g. autonomic network control and management);
· To send the final deliverables to ITU-T Study Group 13 at least four calendar weeks before the parent group’s next meeting in accordance with Recommendation ITU-T A.7;
· To analyse the standardization gaps related to ML for future networks and develop a future standardization roadmap, taking into consideration the activities currently undertaken by the various standards developing organizations (SDOs) and forums;
· To develop a list of standards bodies, forums, consortia and other entities dealing with aspects of ML and liaise with organizations, which could contribute to the standardization activities on ML;
· To organise thematic workshops and forums on ML for future networks, which will bring together all stakeholders, and promote the FG activities and encourage both ITU members and non-ITU members to join its work. 

5.	Relationships
This Focus Group will work closely with SG13 through co-located meetings when possible. It will establish and maintain collaboration arrangement with ITU-R WP5D by several means (for instance, liaison statements). Furthermore, the FG-ML5G will collaborate (as required) with other relevant groups and entities, in accordance with Recommendation ITU-T A.7. These include municipalities, non-governmental organizations (NGOs), policy makers, SDOs, industry forums and consortia, companies, academic institutions, research institutions and other relevant organizations.
6.	Parent group 
The parent group of the FG-ML5G is ITU-T Study Group 13 “Future networks, with focus on IMT-2020, cloud computing and trusted network infrastructures”.
7.	Leadership 
See clause 2.3 of Recommendation ITU-T A.7.
8.	Participation 
See clause 3 of Recommendation ITU-T A.7. A list of participants will be maintained for reference purposes and reported to the parent group. 
It is important to mention that the participation in this Focus Group has to be based on contributions and active participations.
9.	Administrative support 
See clause 5 of Recommendation ITU-T A.7. 
10. 	General financing 
See clauses 4 and 10.2 of Recommendation ITU-T A.7. 
11. 	Meetings 
The Focus Group will conduct regular meetings. The frequency and locations of meetings will be determined by the Focus Group management. The overall meetings plan will be announced after the approval of the terms of reference. The Focus Group will use remote collaboration tools to the maximum extent, and collocation with existing SG13 meetings is encouraged. 
The meeting dates will be announced by electronic means (e.g., e-mail and website, etc.) at least four weeks in advance. 
12. 	Technical contributions 
See clause 8 of Recommendation ITU-T A.7. 
13. 	Working language 
The working language is English. 
14. 	Approval of deliverables 
Approval of deliverables shall be taken by consensus. 
15. 	Working guidelines 
Working procedures shall follow the procedures of Rapporteur meetings. No additional working guidelines are defined. 
16. 	Progress reports 
See clause 11 of Recommendation ITU-T A.7.
17. 	Announcement of Focus Group formation 
The formation of the Focus Group will be announced via TSB Circular to all ITU membership, via the ITU-T Newslog, press releases and other means, including communication with the other involved organizations. 
18. 	Milestones and duration of the Focus Group 
The Focus Group lifetime is set for one year from the first meeting but extensible if necessary by decision of the parent group. (see ITU-T A7, clause 2.2). 
19. 	Patent policy 
See clause 9 of Recommendation ITU-T A.7.
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