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[bookmark: _Toc35001845]1	Executive Summary
Artificial Intelligence (AI) will be the dominant technology of the future and will impact every corner of society. In particular, AI / ML (machine learning) will shape how communication networks, a lifeline of our society, will be run. Many companies in the information and communication business are exploring how to make best use of AI/ML. ITU has been at the forefront of this endeavour exploring how to best apply AI/ML in future networks including 5G networks.
The time is therefore right to bring together the technical community and stakeholders to brainstorm, innovate and solve relevant problems in 5G using AI/ML. Building on its standards work, ITU is conducting a global ITU AI/ML in 5G Challenge on the theme “How to apply ITU’s ML architecture in 5G networks”. 
· Participants will be able to solve real world problems, based on standardized technologies developed for ML in 5G networks. Teams will be required to enable, create, train and deploy ML models such that participants will acquire hands-on experience in AI/ML in areas relevant to 5G.
· Participation is open to ITU Member States, Sector Members, Associates and Academic Institutions and to any individual from a country that is a member of ITU. There are two categories: “student” and “professional”.
· The incentives for sponsors, partners, and participants include:
· Accelerated problem solving of AI/ML problem statements in 5G
· Generating solutions through crowdsourcing of AI/ML problem statements for data and/or problem owners
· Talent development in the field of AI/ML in 5G
· Networking with experts in the field of AI/ML in 5G
· The Challenge consists of three rounds: 
· 1st round: Regional Round, conducted in regions/countries. The best projects in each region will advance to the second round.
· 2nd round: Global Round. The best projects of the Global Round compete for the winning prize at a Final Conference – to be conducted in the host country of the main sponsor.
· 3rd round: This round consists of demos and presentations at the Final Conference mentioned above.  Winners of the 3rd round will be chosen from the best teams of the Global Round. 
NOTE- In addition to the winners of 2nd round, selected teams from 1st and 2nd round may be invited to the Final Conference at the discretion of the judgment panel. 
· The Challenge consists of the following stages:
· Call for interest:			February – April 2020
· 1st round = Regional Round:		May – July 2020
· 2nd round = Global Round:		August – October 2020
· 3rd round = Final Conference:	November or December 2020
· ITU has developed a range of standards-based Machine Learning mechanisms in 5G. Participants of the ITU ML5G Challenge are encouraged to base their work on those standards. Use cases (“problem statements”) can be taken from the relevant ITU specification, but participants can also tackle new use cases relevant to AI/ML in 5G.
· We encourage participants to submit open source implementations. However, solutions based on proprietary implementations are also accepted.
· The Challenge will have four technical tracks:
1. Network-track, 
2. Enablers-track, 
3. Verticals-track, 
4. Social-good-track, 
· Four type of data will be used:
1. Real data (secured)
2. Open data
3. Synthetic data
4. No data
· Data privacy: Different security levels (role-based access) to access training and testing data will be applied to accommodate privacy issues: a secure-track would make sure isolated, segregated sandboxes and best-practices are in place for secure data handling.
· A unique feature of this Challenge is that mentoring will be offered to students and sponsors who participate in the Challenge.
[bookmark: _Toc35001846]2	Motivation
Demand by network operators to master the application of ML in networks is strong. Neither today’s nor the up-and-coming 5G networks are designed to make best use of ML. However, every company in the networking business is investigating the introduction of ML in order to optimize network operations, increase energy efficiency and curtail the costs of operating a network. ML will enhance network management and orchestration and make predictions to optimize network operations and maintenance. This optimization is becoming increasingly challenging and important as networks gain in complexity to support the coexistence of a diverse range of services. Network operators aim to fuel ML models with data collected from multiple technologies and at different levels of the network. They are calling for deployment mechanisms able to future-proof their investments in ML. They also need interfaces to transfer data and trained ML models across ML functionalities at multiple levels of the network.
[bookmark: _Toc35001847]3	Participation
Participation is open to ITU Member States, Sector Members, Associates and Academic Institutions and to any individual from a country that is a member of ITU.
“Participants” are individuals and companies that participate in the ITU ML5G Challenge, providing solutions to problem sets of the Challenge. 
There are two categories of participants: student and professional.
[bookmark: _Toc35001848]3.1	Students
Students need to be registered as students at a university when they sign up for the ITU ML5G Challenge. 
Students can form teams comprising of 1-4 members. Experts will mentor students on problems, providing guidance and good practices for participation in this Challenge. 
[bookmark: _Toc35001849]3.2	Professionals
Anyone else is considered a “professional”. A professional works usually in a company and has the necessary skills to complete the problem sets they choose to tackle in the Challenge.
[bookmark: _Toc35001850]4	Problem statements and Technical Tracks
Participants will be able to solve real world problems (including those with social relevance), based on standardized technologies developed for ML in 5G networks. Teams will be required to enable, create, train and/or deploy ML models (such that participants will acquire hands on experience in AI/ML) in areas relevant to 5G. Problem statements will be taking either from ITU’s specification on use cases or can be decided by the participant(s) themselves. Problem statements will be organized into four technical tracks: Network-track, Enablers-track, Verticals-track and Social-good-track. 
[bookmark: _Toc35001851]4.1	Problem statements
The ITU specification “Machine learning in future networks including IMT-2020: use cases” (Supplement 55 to ITU-T Y.3170 series) classified thirty use cases into five categories as below. For each use case, the requirements are further classified into those for data collection, data storage and processing, and application of ML output. The section headings are copied from the ITU specification:
· [bookmark: _Toc20333451][bookmark: _Toc23846144][bookmark: _Toc26877464]6.1 Network slice and other network service related use cases: This category of use cases is related to the creation or management of network slices (e.g., resource management for network slices). Similarly, the use cases related to the creation or management of network services have also been classified into this category.
· [bookmark: _Toc20333452]6.1.1	Cognitive heterogeneous networks and ML-based SON
· [bookmark: _Toc20333453]6.1.2	Radio resource management for network slicing (RRM-NS)
· [bookmark: _Toc20333454]6.1.3	End-to-end network operation automation – Service design
· [bookmark: _Toc16940586][bookmark: _Toc16940759][bookmark: _Toc16940948][bookmark: _Toc16941226][bookmark: _Toc16941397][bookmark: _Toc16941615][bookmark: _Toc16941893][bookmark: _Toc16942081][bookmark: _Toc16942376][bookmark: _Toc16942656][bookmark: _Toc16942919][bookmark: _Toc16943091][bookmark: _Toc16943308][bookmark: _Toc16944512][bookmark: _Toc16944710][bookmark: _Toc16944908][bookmark: _Toc16945104][bookmark: _Toc16945299][bookmark: _Toc16945490][bookmark: _Toc16945679][bookmark: _Toc16945865][bookmark: _Toc16940587][bookmark: _Toc16940760][bookmark: _Toc16940949][bookmark: _Toc16941227][bookmark: _Toc16941398][bookmark: _Toc16941616][bookmark: _Toc16941894][bookmark: _Toc16942082][bookmark: _Toc16942377][bookmark: _Toc16942657][bookmark: _Toc16942920][bookmark: _Toc16943092][bookmark: _Toc16943309][bookmark: _Toc16944513][bookmark: _Toc16944711][bookmark: _Toc16944909][bookmark: _Toc16945105][bookmark: _Toc16945300][bookmark: _Toc16945491][bookmark: _Toc16945680][bookmark: _Toc16945866][bookmark: _Toc16940588][bookmark: _Toc16940761][bookmark: _Toc16940950][bookmark: _Toc16941228][bookmark: _Toc16941399][bookmark: _Toc16941617][bookmark: _Toc16941895][bookmark: _Toc16942083][bookmark: _Toc16942378][bookmark: _Toc16942658][bookmark: _Toc16942921][bookmark: _Toc16943093][bookmark: _Toc16943310][bookmark: _Toc16944514][bookmark: _Toc16944712][bookmark: _Toc16944910][bookmark: _Toc16945106][bookmark: _Toc16945301][bookmark: _Toc16945492][bookmark: _Toc16945681][bookmark: _Toc16945867][bookmark: _Toc20333455]6.1.4	End-to-end network operation automation – Network resource adaptation 
· [bookmark: _Toc20333456]6.1.5	End-to-end network operation automation – Logical network design and deployment
· [bookmark: _Toc20333457]6.1.6	End-to-end network operation automation – Fault detection and recovery 
· [bookmark: _Toc20333458]6.1.7	Application-specific network slicing through in-network machine learning
· [bookmark: _Toc20333459]6.1.8	Smart traffic mirror – an ML-assisted network service
· [bookmark: _Toc16940594][bookmark: _Toc16940767][bookmark: _Toc16940967][bookmark: _Toc16941234][bookmark: _Toc16941405][bookmark: _Toc16941634][bookmark: _Toc16941901][bookmark: _Toc16942100][bookmark: _Toc16942395][bookmark: _Toc16942675][bookmark: _Toc16942927][bookmark: _Toc16943099][bookmark: _Toc16943327][bookmark: _Toc16944520][bookmark: _Toc16944718][bookmark: _Toc16944916][bookmark: _Toc16945112][bookmark: _Toc16945307][bookmark: _Toc16945498][bookmark: _Toc16945687][bookmark: _Toc16945873][bookmark: _Toc16940595][bookmark: _Toc16940768][bookmark: _Toc16940968][bookmark: _Toc16941235][bookmark: _Toc16941406][bookmark: _Toc16941635][bookmark: _Toc16941902][bookmark: _Toc16942101][bookmark: _Toc16942396][bookmark: _Toc16942676][bookmark: _Toc16942928][bookmark: _Toc16943100][bookmark: _Toc16943328][bookmark: _Toc16944521][bookmark: _Toc16944719][bookmark: _Toc16944917][bookmark: _Toc16945113][bookmark: _Toc16945308][bookmark: _Toc16945499][bookmark: _Toc16945688][bookmark: _Toc16945874][bookmark: _Toc16940596][bookmark: _Toc16940769][bookmark: _Toc16940969][bookmark: _Toc16941236][bookmark: _Toc16941407][bookmark: _Toc16941636][bookmark: _Toc16941903][bookmark: _Toc16942102][bookmark: _Toc16942397][bookmark: _Toc16942677][bookmark: _Toc16942929][bookmark: _Toc16943101][bookmark: _Toc16943329][bookmark: _Toc16944522][bookmark: _Toc16944720][bookmark: _Toc16944918][bookmark: _Toc16945114][bookmark: _Toc16945309][bookmark: _Toc16945500][bookmark: _Toc16945689][bookmark: _Toc16945875][bookmark: _Toc16940597][bookmark: _Toc16940770][bookmark: _Toc16940970][bookmark: _Toc16941237][bookmark: _Toc16941408][bookmark: _Toc16941637][bookmark: _Toc16941904][bookmark: _Toc16942103][bookmark: _Toc16942398][bookmark: _Toc16942678][bookmark: _Toc16942930][bookmark: _Toc16943102][bookmark: _Toc16943330][bookmark: _Toc16944523][bookmark: _Toc16944721][bookmark: _Toc16944919][bookmark: _Toc16945115][bookmark: _Toc16945310][bookmark: _Toc16945501][bookmark: _Toc16945690][bookmark: _Toc16945876][bookmark: _Toc16940598][bookmark: _Toc16940771][bookmark: _Toc16940971][bookmark: _Toc16941238][bookmark: _Toc16941409][bookmark: _Toc16941638][bookmark: _Toc16941905][bookmark: _Toc16942104][bookmark: _Toc16942399][bookmark: _Toc16942679][bookmark: _Toc16942931][bookmark: _Toc16943103][bookmark: _Toc16943331][bookmark: _Toc16944524][bookmark: _Toc16944722][bookmark: _Toc16944920][bookmark: _Toc16945116][bookmark: _Toc16945311][bookmark: _Toc16945502][bookmark: _Toc16945691][bookmark: _Toc16945877][bookmark: _Toc16940599][bookmark: _Toc16940772][bookmark: _Toc16940972][bookmark: _Toc16941239][bookmark: _Toc16941410][bookmark: _Toc16941639][bookmark: _Toc16941906][bookmark: _Toc16942105][bookmark: _Toc16942400][bookmark: _Toc16942680][bookmark: _Toc16942932][bookmark: _Toc16943104][bookmark: _Toc16943332][bookmark: _Toc16944525][bookmark: _Toc16944723][bookmark: _Toc16944921][bookmark: _Toc16945117][bookmark: _Toc16945312][bookmark: _Toc16945503][bookmark: _Toc16945692][bookmark: _Toc16945878][bookmark: _Toc16940600][bookmark: _Toc16940773][bookmark: _Toc16940973][bookmark: _Toc16941240][bookmark: _Toc16941411][bookmark: _Toc16941640][bookmark: _Toc16941907][bookmark: _Toc16942106][bookmark: _Toc16942401][bookmark: _Toc16942681][bookmark: _Toc16942933][bookmark: _Toc16943105][bookmark: _Toc16943333][bookmark: _Toc16944526][bookmark: _Toc16944724][bookmark: _Toc16944922][bookmark: _Toc16945118][bookmark: _Toc16945313][bookmark: _Toc16945504][bookmark: _Toc16945693][bookmark: _Toc16945879][bookmark: _Toc16940601][bookmark: _Toc16940774][bookmark: _Toc16940974][bookmark: _Toc16941241][bookmark: _Toc16941412][bookmark: _Toc16941641][bookmark: _Toc16941908][bookmark: _Toc16942107][bookmark: _Toc16942402][bookmark: _Toc16942682][bookmark: _Toc16942934][bookmark: _Toc16943106][bookmark: _Toc16943334][bookmark: _Toc16944527][bookmark: _Toc16944725][bookmark: _Toc16944923][bookmark: _Toc16945119][bookmark: _Toc16945314][bookmark: _Toc16945505][bookmark: _Toc16945694][bookmark: _Toc16945880][bookmark: _Toc16940602][bookmark: _Toc16940775][bookmark: _Toc16940975][bookmark: _Toc16941242][bookmark: _Toc16941413][bookmark: _Toc16941642][bookmark: _Toc16941909][bookmark: _Toc16942108][bookmark: _Toc16942403][bookmark: _Toc16942683][bookmark: _Toc16942935][bookmark: _Toc16943107][bookmark: _Toc16943335][bookmark: _Toc16944528][bookmark: _Toc16944726][bookmark: _Toc16944924][bookmark: _Toc16945120][bookmark: _Toc16945315][bookmark: _Toc16945506][bookmark: _Toc16945695][bookmark: _Toc16945881][bookmark: _Toc16940603][bookmark: _Toc16940776][bookmark: _Toc16940976][bookmark: _Toc16941243][bookmark: _Toc16941414][bookmark: _Toc16941643][bookmark: _Toc16941910][bookmark: _Toc16942109][bookmark: _Toc16942404][bookmark: _Toc16942684][bookmark: _Toc16942936][bookmark: _Toc16943108][bookmark: _Toc16943336][bookmark: _Toc16944529][bookmark: _Toc16944727][bookmark: _Toc16944925][bookmark: _Toc16945121][bookmark: _Toc16945316][bookmark: _Toc16945507][bookmark: _Toc16945696][bookmark: _Toc16945882][bookmark: _Toc16940604][bookmark: _Toc16940777][bookmark: _Toc16940977][bookmark: _Toc16941244][bookmark: _Toc16941415][bookmark: _Toc16941644][bookmark: _Toc16941911][bookmark: _Toc16942110][bookmark: _Toc16942405][bookmark: _Toc16942685][bookmark: _Toc16942937][bookmark: _Toc16943109][bookmark: _Toc16943337][bookmark: _Toc16944530][bookmark: _Toc16944728][bookmark: _Toc16944926][bookmark: _Toc16945122][bookmark: _Toc16945317][bookmark: _Toc16945508][bookmark: _Toc16945697][bookmark: _Toc16945883][bookmark: _Toc16940605][bookmark: _Toc16940778][bookmark: _Toc16940978][bookmark: _Toc16941245][bookmark: _Toc16941416][bookmark: _Toc16941645][bookmark: _Toc16941912][bookmark: _Toc16942111][bookmark: _Toc16942406][bookmark: _Toc16942686][bookmark: _Toc16942938][bookmark: _Toc16943110][bookmark: _Toc16943338][bookmark: _Toc16944531][bookmark: _Toc16944729][bookmark: _Toc16944927][bookmark: _Toc16945123][bookmark: _Toc16945318][bookmark: _Toc16945509][bookmark: _Toc16945698][bookmark: _Toc16945884][bookmark: _Toc16940606][bookmark: _Toc16940779][bookmark: _Toc16940979][bookmark: _Toc16941246][bookmark: _Toc16941417][bookmark: _Toc16941646][bookmark: _Toc16941913][bookmark: _Toc16942112][bookmark: _Toc16942407][bookmark: _Toc16942687][bookmark: _Toc16942939][bookmark: _Toc16943111][bookmark: _Toc16943339][bookmark: _Toc16944532][bookmark: _Toc16944730][bookmark: _Toc16944928][bookmark: _Toc16945124][bookmark: _Toc16945319][bookmark: _Toc16945510][bookmark: _Toc16945699][bookmark: _Toc16945885][bookmark: _Toc16940607][bookmark: _Toc16940780][bookmark: _Toc16940980][bookmark: _Toc16941247][bookmark: _Toc16941418][bookmark: _Toc16941647][bookmark: _Toc16941914][bookmark: _Toc16942113][bookmark: _Toc16942408][bookmark: _Toc16942688][bookmark: _Toc16942940][bookmark: _Toc16943112][bookmark: _Toc16943340][bookmark: _Toc16944533][bookmark: _Toc16944731][bookmark: _Toc16944929][bookmark: _Toc16945125][bookmark: _Toc16945320][bookmark: _Toc16945511][bookmark: _Toc16945700][bookmark: _Toc16945886][bookmark: _Toc20333460]6.1.9	ML-based end-to-end network slicing for 5G 
· [bookmark: _Toc20333461]6.1.10	ML-based utility maximization of sliced backhauls
· [bookmark: _Toc16940610][bookmark: _Toc16940783][bookmark: _Toc16940990][bookmark: _Toc16941250][bookmark: _Toc16941421][bookmark: _Toc16941657][bookmark: _Toc16941917][bookmark: _Toc16942123][bookmark: _Toc16942418][bookmark: _Toc16942698][bookmark: _Toc16942943][bookmark: _Toc16943115][bookmark: _Toc16943350][bookmark: _Toc16944538][bookmark: _Toc16944736][bookmark: _Toc16944932][bookmark: _Toc16945128][bookmark: _Toc16945323][bookmark: _Toc16945514][bookmark: _Toc16945703][bookmark: _Toc16945889][bookmark: _Toc16940611][bookmark: _Toc16940784][bookmark: _Toc16940991][bookmark: _Toc16941251][bookmark: _Toc16941422][bookmark: _Toc16941658][bookmark: _Toc16941918][bookmark: _Toc16942124][bookmark: _Toc16942419][bookmark: _Toc16942699][bookmark: _Toc16942944][bookmark: _Toc16943116][bookmark: _Toc16943351][bookmark: _Toc16944539][bookmark: _Toc16944737][bookmark: _Toc16944933][bookmark: _Toc16945129][bookmark: _Toc16945324][bookmark: _Toc16945515][bookmark: _Toc16945704][bookmark: _Toc16945890][bookmark: _Toc16940612][bookmark: _Toc16940785][bookmark: _Toc16940992][bookmark: _Toc16941252][bookmark: _Toc16941423][bookmark: _Toc16941659][bookmark: _Toc16941919][bookmark: _Toc16942125][bookmark: _Toc16942420][bookmark: _Toc16942700][bookmark: _Toc16942945][bookmark: _Toc16943117][bookmark: _Toc16943352][bookmark: _Toc16944540][bookmark: _Toc16944738][bookmark: _Toc16944934][bookmark: _Toc16945130][bookmark: _Toc16945325][bookmark: _Toc16945516][bookmark: _Toc16945705][bookmark: _Toc16945891][bookmark: _Toc16940613][bookmark: _Toc16940786][bookmark: _Toc16940993][bookmark: _Toc16941253][bookmark: _Toc16941424][bookmark: _Toc16941660][bookmark: _Toc16941920][bookmark: _Toc16942126][bookmark: _Toc16942421][bookmark: _Toc16942701][bookmark: _Toc16942946][bookmark: _Toc16943118][bookmark: _Toc16943353][bookmark: _Toc16944541][bookmark: _Toc16944739][bookmark: _Toc16944935][bookmark: _Toc16945131][bookmark: _Toc16945326][bookmark: _Toc16945517][bookmark: _Toc16945706][bookmark: _Toc16945892][bookmark: _Toc20333462]6.1.11	Energy efficient trusted multi-tenancy in IMT-2020 cross-haul
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· [bookmark: _Toc20333465]6.1.14	Automated testing of services
· [bookmark: _Toc20333466][bookmark: _Toc23846145][bookmark: _Toc26877465]6.2	User plane-related use cases: This category of use cases is related to the user plane of the network. The use cases which belong to this category may use the user plane in different manners, for example as a source of data or sink for configurations (e.g., traffic classification).
· [bookmark: _Toc20333467]6.2.1	Traffic classification
· [bookmark: _Toc20333468]6.2.2	Long-term traffic forecasting
· [bookmark: _Toc20333469]6.2.3	Emergency services based on ML
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· [bookmark: _Toc16940643][bookmark: _Toc16940816][bookmark: _Toc16941045][bookmark: _Toc16941283][bookmark: _Toc16941454][bookmark: _Toc16941712][bookmark: _Toc16941950][bookmark: _Toc16942178][bookmark: _Toc16942473][bookmark: _Toc16942753][bookmark: _Toc16942976][bookmark: _Toc16943147][bookmark: _Toc16943404][bookmark: _Toc16944577][bookmark: _Toc16944775][bookmark: _Toc16944971][bookmark: _Toc16945166][bookmark: _Toc16945357][bookmark: _Toc16945546][bookmark: _Toc16945735][bookmark: _Toc16945921][bookmark: _Toc20333471]6.3.1	AN-assisted transmission control protocol window optimization
· [bookmark: _Toc20333472]6.3.2	Retention and storage intelligence function
· [bookmark: _Toc20333473]6.3.3	Data-driven architecture for ML at the edge 
· [bookmark: _Toc16940647][bookmark: _Toc16940820][bookmark: _Toc16941058][bookmark: _Toc16941287][bookmark: _Toc16941458][bookmark: _Toc16941725][bookmark: _Toc16941954][bookmark: _Toc16942191][bookmark: _Toc16942486][bookmark: _Toc16942766][bookmark: _Toc16942980][bookmark: _Toc16943151][bookmark: _Toc16943417][bookmark: _Toc16944581][bookmark: _Toc16944779][bookmark: _Toc16944975][bookmark: _Toc16945170][bookmark: _Toc16945361][bookmark: _Toc16945550][bookmark: _Toc16945739][bookmark: _Toc16945925][bookmark: _Toc20333474][bookmark: _Toc23846147][bookmark: _Toc26877467]6.4	Signalling or management related use cases
· [bookmark: _Toc16940651][bookmark: _Toc16940824][bookmark: _Toc16941065][bookmark: _Toc16941291][bookmark: _Toc16941462][bookmark: _Toc16941732][bookmark: _Toc16941958][bookmark: _Toc16942198][bookmark: _Toc16942493][bookmark: _Toc16942773][bookmark: _Toc16942984][bookmark: _Toc16943155][bookmark: _Toc16943424][bookmark: _Toc16944585][bookmark: _Toc16944783][bookmark: _Toc16944979][bookmark: _Toc16945174][bookmark: _Toc16945365][bookmark: _Toc16945554][bookmark: _Toc16945743][bookmark: _Toc16945929][bookmark: _Toc20333476]6.4.1	ML-based mobility pattern prediction
· 6.4.2	Load balance and cell splitting/merging
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· [bookmark: _Toc16940708][bookmark: _Toc16940881][bookmark: _Toc16941138][bookmark: _Toc16941348][bookmark: _Toc16941519][bookmark: _Toc16941805][bookmark: _Toc16942015][bookmark: _Toc16942271][bookmark: _Toc16942566][bookmark: _Toc16942846][bookmark: _Toc16943041][bookmark: _Toc16943212][bookmark: _Toc16943497][bookmark: _Toc16944645][bookmark: _Toc16944843][bookmark: _Toc16945039][bookmark: _Toc16945234][bookmark: _Toc16945425][bookmark: _Toc16945614][bookmark: _Toc16945800][bookmark: _Toc16945986][bookmark: _Toc16940709][bookmark: _Toc16940882][bookmark: _Toc16941139][bookmark: _Toc16941349][bookmark: _Toc16941520][bookmark: _Toc16941806][bookmark: _Toc16942016][bookmark: _Toc16942272][bookmark: _Toc16942567][bookmark: _Toc16942847][bookmark: _Toc16943042][bookmark: _Toc16943213][bookmark: _Toc16943498][bookmark: _Toc16944646][bookmark: _Toc16944844][bookmark: _Toc16945040][bookmark: _Toc16945235][bookmark: _Toc16945426][bookmark: _Toc16945615][bookmark: _Toc16945801][bookmark: _Toc16945987][bookmark: _Toc16940714][bookmark: _Toc16940887][bookmark: _Toc16941144][bookmark: _Toc16941354][bookmark: _Toc16941525][bookmark: _Toc16941811][bookmark: _Toc16942021][bookmark: _Toc16942277][bookmark: _Toc16942572][bookmark: _Toc16942852][bookmark: _Toc16943047][bookmark: _Toc16943218][bookmark: _Toc16943503][bookmark: _Toc16944651][bookmark: _Toc16944849][bookmark: _Toc16945045][bookmark: _Toc16945240][bookmark: _Toc16945431][bookmark: _Toc16945620][bookmark: _Toc16945806][bookmark: _Toc16945992][bookmark: _Toc16940715][bookmark: _Toc16940888][bookmark: _Toc16941145][bookmark: _Toc16941355][bookmark: _Toc16941526][bookmark: _Toc16941812][bookmark: _Toc16942022][bookmark: _Toc16942278][bookmark: _Toc16942573][bookmark: _Toc16942853][bookmark: _Toc16943048][bookmark: _Toc16943219][bookmark: _Toc16943504][bookmark: _Toc16944652][bookmark: _Toc16944850][bookmark: _Toc16945046][bookmark: _Toc16945241][bookmark: _Toc16945432][bookmark: _Toc16945621][bookmark: _Toc16945807][bookmark: _Toc16945993][bookmark: _Toc16940716][bookmark: _Toc16940889][bookmark: _Toc16941146][bookmark: _Toc16941356][bookmark: _Toc16941527][bookmark: _Toc16941813][bookmark: _Toc16942023][bookmark: _Toc16942279][bookmark: _Toc16942574][bookmark: _Toc16942854][bookmark: _Toc16943049][bookmark: _Toc16943220][bookmark: _Toc16943505][bookmark: _Toc16944653][bookmark: _Toc16944851][bookmark: _Toc16945047][bookmark: _Toc16945242][bookmark: _Toc16945433][bookmark: _Toc16945622][bookmark: _Toc16945808][bookmark: _Toc16945994][bookmark: _Toc16940717][bookmark: _Toc16940890][bookmark: _Toc16941147][bookmark: _Toc16941357][bookmark: _Toc16941528][bookmark: _Toc16941814][bookmark: _Toc16942024][bookmark: _Toc16942280][bookmark: _Toc16942575][bookmark: _Toc16942855][bookmark: _Toc16943050][bookmark: _Toc16943221][bookmark: _Toc16943506][bookmark: _Toc16944654][bookmark: _Toc16944852][bookmark: _Toc16945048][bookmark: _Toc16945243][bookmark: _Toc16945434][bookmark: _Toc16945623][bookmark: _Toc16945809][bookmark: _Toc16945995][bookmark: _Toc16940718][bookmark: _Toc16940891][bookmark: _Toc16941148][bookmark: _Toc16941358][bookmark: _Toc16941529][bookmark: _Toc16941815][bookmark: _Toc16942025][bookmark: _Toc16942281][bookmark: _Toc16942576][bookmark: _Toc16942856][bookmark: _Toc16943051][bookmark: _Toc16943222][bookmark: _Toc16943507][bookmark: _Toc16944655][bookmark: _Toc16944853][bookmark: _Toc16945049][bookmark: _Toc16945244][bookmark: _Toc16945435][bookmark: _Toc16945624][bookmark: _Toc16945810][bookmark: _Toc16945996][bookmark: _Toc16940719][bookmark: _Toc16940892][bookmark: _Toc16941149][bookmark: _Toc16941359][bookmark: _Toc16941530][bookmark: _Toc16941816][bookmark: _Toc16942026][bookmark: _Toc16942282][bookmark: _Toc16942577][bookmark: _Toc16942857][bookmark: _Toc16943052][bookmark: _Toc16943223][bookmark: _Toc16943508][bookmark: _Toc16944656][bookmark: _Toc16944854][bookmark: _Toc16945050][bookmark: _Toc16945245][bookmark: _Toc16945436][bookmark: _Toc16945625][bookmark: _Toc16945811][bookmark: _Toc16945997][bookmark: _Toc16940720][bookmark: _Toc16940893][bookmark: _Toc16941150][bookmark: _Toc16941360][bookmark: _Toc16941531][bookmark: _Toc16941817][bookmark: _Toc16942027][bookmark: _Toc16942283][bookmark: _Toc16942578][bookmark: _Toc16942858][bookmark: _Toc16943053][bookmark: _Toc16943224][bookmark: _Toc16943509][bookmark: _Toc16944657][bookmark: _Toc16944855][bookmark: _Toc16945051][bookmark: _Toc16945246][bookmark: _Toc16945437][bookmark: _Toc16945626][bookmark: _Toc16945812][bookmark: _Toc16945998][bookmark: _Toc16940721][bookmark: _Toc16940894][bookmark: _Toc16941151][bookmark: _Toc16941361][bookmark: _Toc16941532][bookmark: _Toc16941818][bookmark: _Toc16942028][bookmark: _Toc16942284][bookmark: _Toc16942579][bookmark: _Toc16942859][bookmark: _Toc16943054][bookmark: _Toc16943225][bookmark: _Toc16943510][bookmark: _Toc16944658][bookmark: _Toc16944856][bookmark: _Toc16945052][bookmark: _Toc16945247][bookmark: _Toc16945438][bookmark: _Toc16945627][bookmark: _Toc16945813][bookmark: _Toc16945999][bookmark: _Toc16940722][bookmark: _Toc16940895][bookmark: _Toc16941152][bookmark: _Toc16941362][bookmark: _Toc16941533][bookmark: _Toc16941819][bookmark: _Toc16942029][bookmark: _Toc16942285][bookmark: _Toc16942580][bookmark: _Toc16942860][bookmark: _Toc16943055][bookmark: _Toc16943226][bookmark: _Toc16943511][bookmark: _Toc16944659][bookmark: _Toc16944857][bookmark: _Toc16945053][bookmark: _Toc16945248][bookmark: _Toc16945439][bookmark: _Toc16945628][bookmark: _Toc16945814][bookmark: _Toc16946000][bookmark: _Toc16940723][bookmark: _Toc16940896][bookmark: _Toc16941153][bookmark: _Toc16941363][bookmark: _Toc16941534][bookmark: _Toc16941820][bookmark: _Toc16942030][bookmark: _Toc16942286][bookmark: _Toc16942581][bookmark: _Toc16942861][bookmark: _Toc16943056][bookmark: _Toc16943227][bookmark: _Toc16943512][bookmark: _Toc16944660][bookmark: _Toc16944858][bookmark: _Toc16945054][bookmark: _Toc16945249][bookmark: _Toc16945440][bookmark: _Toc16945629][bookmark: _Toc16945815][bookmark: _Toc16946001][bookmark: _Toc16940724][bookmark: _Toc16940897][bookmark: _Toc16941154][bookmark: _Toc16941364][bookmark: _Toc16941535][bookmark: _Toc16941821][bookmark: _Toc16942031][bookmark: _Toc16942287][bookmark: _Toc16942582][bookmark: _Toc16942862][bookmark: _Toc16943057][bookmark: _Toc16943228][bookmark: _Toc16943513][bookmark: _Toc16944661][bookmark: _Toc16944859][bookmark: _Toc16945055][bookmark: _Toc16945250][bookmark: _Toc16945441][bookmark: _Toc16945630][bookmark: _Toc16945816][bookmark: _Toc16946002][bookmark: _Toc16940725][bookmark: _Toc16940898][bookmark: _Toc16941155][bookmark: _Toc16941365][bookmark: _Toc16941536][bookmark: _Toc16941822][bookmark: _Toc16942032][bookmark: _Toc16942288][bookmark: _Toc16942583][bookmark: _Toc16942863][bookmark: _Toc16943058][bookmark: _Toc16943229][bookmark: _Toc16943514][bookmark: _Toc16944662][bookmark: _Toc16944860][bookmark: _Toc16945056][bookmark: _Toc16945251][bookmark: _Toc16945442][bookmark: _Toc16945631][bookmark: _Toc16945817][bookmark: _Toc16946003][bookmark: _Toc20333481]6.4.7	ML-aided channel modelling and channel prediction
· [bookmark: _Toc16940727][bookmark: _Toc16940900][bookmark: _Toc16941159][bookmark: _Toc16941367][bookmark: _Toc16941538][bookmark: _Toc16941826][bookmark: _Toc16942034][bookmark: _Toc16942292][bookmark: _Toc16942587][bookmark: _Toc16942867][bookmark: _Toc16943060][bookmark: _Toc16943231][bookmark: _Toc16943518][bookmark: _Toc16944664][bookmark: _Toc16944862][bookmark: _Toc16945058][bookmark: _Toc16945253][bookmark: _Toc16945444][bookmark: _Toc16945633][bookmark: _Toc16945819][bookmark: _Toc16946005][bookmark: _Toc16940728][bookmark: _Toc16940901][bookmark: _Toc16941160][bookmark: _Toc16941368][bookmark: _Toc16941539][bookmark: _Toc16941827][bookmark: _Toc16942035][bookmark: _Toc16942293][bookmark: _Toc16942588][bookmark: _Toc16942868][bookmark: _Toc16943061][bookmark: _Toc16943232][bookmark: _Toc16943519][bookmark: _Toc16944665][bookmark: _Toc16944863][bookmark: _Toc16945059][bookmark: _Toc16945254][bookmark: _Toc16945445][bookmark: _Toc16945634][bookmark: _Toc16945820][bookmark: _Toc16946006][bookmark: _Toc16940729][bookmark: _Toc16940902][bookmark: _Toc16941161][bookmark: _Toc16941369][bookmark: _Toc16941540][bookmark: _Toc16941828][bookmark: _Toc16942036][bookmark: _Toc16942294][bookmark: _Toc16942589][bookmark: _Toc16942869][bookmark: _Toc16943062][bookmark: _Toc16943233][bookmark: _Toc16943520][bookmark: _Toc16944666][bookmark: _Toc16944864][bookmark: _Toc16945060][bookmark: _Toc16945255][bookmark: _Toc16945446][bookmark: _Toc16945635][bookmark: _Toc16945821][bookmark: _Toc16946007][bookmark: _Toc16940731][bookmark: _Toc16940904][bookmark: _Toc16941163][bookmark: _Toc16941371][bookmark: _Toc16941542][bookmark: _Toc16941830][bookmark: _Toc16942038][bookmark: _Toc16942296][bookmark: _Toc16942591][bookmark: _Toc16942871][bookmark: _Toc16943064][bookmark: _Toc16943235][bookmark: _Toc16943522][bookmark: _Toc16944668][bookmark: _Toc16944866][bookmark: _Toc16945062][bookmark: _Toc16945257][bookmark: _Toc16945448][bookmark: _Toc16945637][bookmark: _Toc16945823][bookmark: _Toc16946009][bookmark: _Toc16940732][bookmark: _Toc16940905][bookmark: _Toc16941164][bookmark: _Toc16941372][bookmark: _Toc16941543][bookmark: _Toc16941831][bookmark: _Toc16942039][bookmark: _Toc16942297][bookmark: _Toc16942592][bookmark: _Toc16942872][bookmark: _Toc16943065][bookmark: _Toc16943236][bookmark: _Toc16943523][bookmark: _Toc16944669][bookmark: _Toc16944867][bookmark: _Toc16945063][bookmark: _Toc16945258][bookmark: _Toc16945449][bookmark: _Toc16945638][bookmark: _Toc16945824][bookmark: _Toc16946010][bookmark: _Toc16940733][bookmark: _Toc16940906][bookmark: _Toc16941165][bookmark: _Toc16941373][bookmark: _Toc16941544][bookmark: _Toc16941832][bookmark: _Toc16942040][bookmark: _Toc16942298][bookmark: _Toc16942593][bookmark: _Toc16942873][bookmark: _Toc16943066][bookmark: _Toc16943237][bookmark: _Toc16943524][bookmark: _Toc16944670][bookmark: _Toc16944868][bookmark: _Toc16945064][bookmark: _Toc16945259][bookmark: _Toc16945450][bookmark: _Toc16945639][bookmark: _Toc16945825][bookmark: _Toc16946011][bookmark: _Toc16940734][bookmark: _Toc16940907][bookmark: _Toc16941166][bookmark: _Toc16941374][bookmark: _Toc16941545][bookmark: _Toc16941833][bookmark: _Toc16942041][bookmark: _Toc16942299][bookmark: _Toc16942594][bookmark: _Toc16942874][bookmark: _Toc16943067][bookmark: _Toc16943238][bookmark: _Toc16943525][bookmark: _Toc16944671][bookmark: _Toc16944869][bookmark: _Toc16945065][bookmark: _Toc16945260][bookmark: _Toc16945451][bookmark: _Toc16945640][bookmark: _Toc16945826][bookmark: _Toc16946012][bookmark: _Toc16940737][bookmark: _Toc16940910][bookmark: _Toc16941169][bookmark: _Toc16941377][bookmark: _Toc16941548][bookmark: _Toc16941836][bookmark: _Toc16942044][bookmark: _Toc16942302][bookmark: _Toc16942597][bookmark: _Toc16942877][bookmark: _Toc16943070][bookmark: _Toc16943241][bookmark: _Toc16943528][bookmark: _Toc16944674][bookmark: _Toc16944872][bookmark: _Toc16945068][bookmark: _Toc16945263][bookmark: _Toc16945454][bookmark: _Toc16945643][bookmark: _Toc16945829][bookmark: _Toc16946015][bookmark: _Toc16940738][bookmark: _Toc16940911][bookmark: _Toc16941170][bookmark: _Toc16941378][bookmark: _Toc16941549][bookmark: _Toc16941837][bookmark: _Toc16942045][bookmark: _Toc16942303][bookmark: _Toc16942598][bookmark: _Toc16942878][bookmark: _Toc16943071][bookmark: _Toc16943242][bookmark: _Toc16943529][bookmark: _Toc16944675][bookmark: _Toc16944873][bookmark: _Toc16945069][bookmark: _Toc16945264][bookmark: _Toc16945455][bookmark: _Toc16945644][bookmark: _Toc16945830][bookmark: _Toc16946016][bookmark: _Toc20333482]6.4.8	ML-based link adaptation optimization
· [bookmark: _Toc20333483][bookmark: _Toc23846148][bookmark: _Toc26877468]6.5	Security related use cases: This category of use cases is related to the security aspects of the network.
· [bookmark: _Toc20333484]6.5.1	Combating use of counterfeit ICT devices – ML-assisted network service
· [bookmark: _Toc20333485]6.5.2	ML-based identification of illegal exchanges using SIM boxes
For the network-track (see below), the use cases mentioned in the Supplement 55 can be used as a reference or the participants can pick their own problem statement. 
In addition, ITU has also published an architecture framework document for machine learning in future networks including IMT-2020 [ITU-T Y.3172]. There are also ITU FG ML5G specifications on data handling framework, intelligence level and ML marketplaces (see Appendix A for a detailed list). Any of these could be used as input for the enablers-track, or the participants can pick their own problem statement. 
Appendix B contains the template for a problem statement and an example.
[bookmark: _Toc35001852]4.2	Network-track
This track is designed considering the use cases of AI/ML in IMT-2020 networks. 
In this track therefore, participants will build, train and deploy ML models for use cases in the network. Problem statements and data sets will be geared towards the challenges of distributed ML Pipeline as described in ITU Y.3172, e.g. optimization techniques, distribution mechanisms, federated learning mechanisms etc.
The Network-track will make sure that the use cases involving AI/ML in 5G networks are covered. 
NOTE- The problem statements in this track may mostly use real data (see clause 5.1) depending on the nature of the problem statement.  
[bookmark: _Toc35001853]4.3	Enablers-track
ML models alone are not sufficient to integrate intelligence in future networks. Training, evaluation, deployment, inference, and application of ML output in the network requires enabling technologies and tools in the network. An end-to-end solution may therefore comprise of an ML model, a set of APIs, data, metadata and other resources to realize the full capabilities of the models in a network. 
In this track, participants will design and implement toolsets that can help in an end-to end implementation of ML model deployment in a real network. These toolsets consist of APIs, metadata, and other software such as Adlik, Acumos, ONAP, O-RAN OSC.
The Enablers-track will make sure that the end-to-end 5G solutions are covered and not just the ML models.
NOTE- The problem statements in this track may mostly use no data (see clause 5.1) depending on the nature of the problem statement.  
[bookmark: _Toc35001854]4.4	Verticals-track
In this track, participants will apply ML/AI in 5G networks to other verticals such as manufacturing, education, health, public safety,  transportation/automotive, finance, government, retail, agriculture, energy, smart cities, and media and entertainment. This track allows the combination of verticals and 5G to exploit the green-field opportunities for AI/ML applications. The key drivers of implementing 5G within these industries are the potential revenue growth opportunities for mobile operators and new business models.
[bookmark: _Toc35001855]4.5	Social-good-track
One of the flagship events of ITU in collaboration with other UN bodies is The AI for Good Global Summit. It aims to bring forward AI research topics that help achieve the Sustainable Development Goals (SDGs). This is done in order to find practical applications of AI and support strategies to improve the quality and sustainability of life on our planet. 
In this track, participants/teams will identify and solve problems whose solutions are aimed to provide socially relevant applications (“AI for Good”) in 5G using AI/ML. Some examples of the solutions are advancing education, healthcare and wellbeing, social and economic equality, space research, and smart and safe mobility. Selected teams will be invited to participate in the AI for Good Summit. 
[bookmark: _Toc35001856]5	Data
[bookmark: _Toc35001857]5.1	Types of data
Four different types of datasets will be offered: real data, open data, synthetic data, and no data.
· Real data: This is anonymized network data from operators. The problem sets derived from this data can span across all four tracks but are more likely to play a role in the Network and the Verticals track. Network data is sensitive and cannot be shared on an open platform and requires a high level of security. However, this type of dataset is important for inference using ML in 5G networks. Different security levels to access training and testing data would be offered to accommodate privacy issues: tracks that run with real data would make sure isolated, segregated sandboxes (see ITU-T Y.3172) and best-practices are in place for secure data handling (“secure-track”). Access to this data may be restricted on role-basis and need-basis. Secure data-handling techniques (see ITU-T Y.3174) would be put in place for the “secure-track”. The secure-track will allow the design and implementation of ML models using data from operators by experts from network operators, ML researchers, and data scientists (with multi-disciplinary researchers from academia).
· Open data: This is data that is open and freely available on the Internet related to network operations. This type of data can span across multiple tracks.
· Synthetic Data: This data is from simulations. This will be used to solve problems from different tracks depending upon application.
· No data: In some instances, there will be no data requirement to solve problem sets in that particular track. An example is the enablers track in which development of toolsets to support/enable an end-to-end implementation of AI in 5G networks does not require any data. 
[bookmark: _Toc35001858]5.2	Data sets
· Real data: ITU is discussing with various partners to make this available.
· Open data: A compiled list of open data sets will be made available.
· Synthetic Data: Some of the academic partners have come forward with simulation platforms with specific data.
[bookmark: _Toc35001859]5.3	Data provider
Data provider may be from academia, industry organizations, Standards Development Organizations, companies, and organizations that identify and/or provide data which could be used for solving specific problem statement. The data may be open (available to anyone) or private (available to select set of participants who satisfy the conditions set forth by the data provider).   
[bookmark: _Toc35001860]5.4	Data privacy policy
Use case descriptions (according to Supplement 55 to ITU-T Y.3170-series “Machine learning in future networks including IMT-2020: use cases”) will be scrutinised according to policies and regulations. Data may be pre-processed and provided only using pre-published APIs, and may be secured using login/token. Data handling APIs (according to ITU-T Y.3174) will be provided based on the use case and filtered based on organization policies. Data anonymization may be applied according to policies and regulations. A non-disclosure agreement (NDA) may be included in the terms of participation. Challenge may be local, where applicable, according to policies and regulations, but the results of the Challenge, without including local user data, may be presented in the form of a competition paper. API access to data shall be monitored and licensed based on agreement. Some test data set may be private and will not be disclosed.
[bookmark: _Toc35001861]6	Mapping of Tracks to Data and Participation
The table below maps the data types to the technical tracks.
	Technical Track
	Real Data
(“secure track”)
	Open Data
	Synthetic Data
	No Data

	Network
	
	
	
	

	Verticals
	
	
	
	

	Enablers
	
	
	
	

	Social good
	
	
	
	


Table 1: Mapping of tracks to types of data
Students can participate in any of the four technical tracks and for any types of data. However, to participate in the track with real data (“secure track”), they can only participate if the problem/data owners have vetted the students to work on the specific problems.
Mentoring will be offered to students.
[bookmark: _Toc35001862]7	Regional Round, Global Round, Final Conference and Timelines
[bookmark: _Toc35001863]7.1	Overview 
The ITU ML5G Challenge will consist of three rounds: 
· 1st round: Regional Round, conducted in regions/countries. The best projects in each region will advance to the second round.
· 2nd round: Global Round. The best projects of the second round will be invited to the Final Conference – to be conducted in the host country of the sponsor – to determine the final winners.
· 3rd round: Final Conference. The final winners will be chosen only among the best teams of the Global Round.
NOTE- Observers: In addition to the winners of 2nd round, selected teams from 1st and 2nd round may be invited to the final conference as observers by the discretion of the judgment panel.  
The Challenge will span over a nine months period in 2020:
· Call for interest:			February – April 2020
· 1st round = Regional Round:		May – July 2020
· 2nd round = Global Round:		August – October 2020
· 3rd round = Final Conference:	November/December 2020
[image: ]
The timeline of the ITU ML5G Challenge is outlined below:
· February 2020: securing sponsorship
· February 2020: publicise the Challenge
· March – April: participants to sign up and determine the projects they will be working on; determine the composition of the Challenge Management Board and the Judging Panel
· May 1, 2020: Regional Round starts
· July 24: Final submission for Regional Round
· July 31: Announce regional winners
· August: Global Round to start
· November: Final submission for Global Round
· November/December: Final Conference, announcing the winners of the ITU AI/ML in 5G Challenge
We define a “Collaborator” as an organization (such as a network operator, vendor, or platform provider, companies, universities, etc) that will provide problem statements, datasets, platform to run the Challenge, sponsorship, computing resources, experts etc. to run the Challenge. A Collaborator can be a regional entity or a global organization. In case the Collaborator is a regional entity, it can work with the regional partner (see section below). If the Collaborator is a global body, then it can work with ITU for channelizing its membership towards various Regional Rounds and the Global Round. 
[bookmark: _Toc35001864]7.2	1st Round: Regional Round
The participants will register to the regional Challenge, choose problems depending on their interests, and provide solutions based on criteria set by the regional partner. The best teams or participants from the regions/local Challenge will compete in the Global Round of the Challenge.
We define a “Regional Partner”as an umbrella body (in some cases an organization - such as a Regulator, a Standards Development Organization, industry bodies, etc.) which coordinates and runs the Regional Round.
· The Regional Partner will arrange sponsorship, resources and coordinate with local entities on problem statements, datasets, and how to run the Challenge within the ITU timeline. 
· The Regional Partner will setup a local management committee with local entities such as operators, vendors, companies and universities in the country.
· Regional Partners may bring existing challenges run by various entities in the region into the fold of the ITU ML5G Challenge while keeping in mind the focus of AI/ML in 5G.
· Regional Partners may use local languages and practices for the Regional Rounds. Language of communication with the Challenge Management Board, for the Global Round and the conference must be English.
· Regional Partners may design the website for Regional Round in their local language and other promotional material in coordination with the Challenge Management Board (see below).
· The Regional Partner will host the data sets securely (within the region, in compliance with local laws and regulations for data handling and privacy) in coordination with local Collaborators.
NOTE- regional partners may tune the tracks according to local requirements and sensitivities.
NOTE- it is possible for one entity to assume different roles simultaneously (unless there is a conflict of interest).
[bookmark: _Toc35001865]7.3	2nd Round: Global Round
The best participants of the Regional Round (= 1st Round) advance to the Global Round (= 2nd Round). The participants can either continue working on the problems that they have worked on in the Regional Round, taking into account the comments of the Judging Panel, or they can pick a new problem statement/use case. 
[bookmark: _Toc35001866]7.4	3rd Round: Final Conference
To mark the conclusion of the ITU AI/ML in 5G Challenge, a Final Conference will be organized in the country of the main sponsor. The best teams of the Global Round will compete for the winning prizes at the Final Conference 
NOTE- Observers: In addition to the winners of 2nd round, selected teams from 1st and 2nd round may be invited to the final conference as observers by the discretion of the judgment panel. 
Hosting the Final Conference will provide an opportunity for the main sponsor to engage with the best minds in AI/ML in this domain. 
The aim of the Final Conference is many-fold:
· Climax: the Final Conference will mark the end of the nine-month period of preparation and competition by the participants. The best proposals from Regional Rounds will advance to the Global Round, from where conference entries may be chosen, making sure that the conference will be attended by the crème de la crème.
· Spotlight: Demonstration and presentations from participating teams who have passed through the regional challenges. 
· Edu-fun: Lectures, presentations and tutorials from ITU/UN experts and partner organizations covering all aspects of technology. It will bring together teams, mentors, sponsors, and partners to share knowledge and experience during the competition. 
· On-track: Multi-track sessions to cover various domains e.g. verticals, networks, ML methods.
· Hack: Hackathon sessions may be collocated with the Final Conference and boost the innovation level of the host ecosystem. 
· Work: Workshops specifically for students to collaboratively solve problems.
· Fit: Fitting together the winning ideas and follow-ups will make sure that the impact to the host is long-lasting.
[bookmark: _Toc35001867]8	Standards, open source and IPR
[bookmark: _Toc35001868]8.1	Standards
ITU has developed a range of standards-based Machine Learning mechanisms in 5G. The goal is to provide a full toolkit to build Machine Learning into networks. Participants of the ITU AI/ML in 5G Challenge are encouraged to base their work on those standards which can be found in the appendix- clause 15.
[bookmark: _Toc35001869]8.2	Open Source
We encourage participants that there solutions are open source implementations, based on (ITU) standards. Open source implementations will enable industry stakeholders and Member States to access the outcomes of this competition and collaborate with teams in their domains. 
However, solutions based on proprietary implementations are also accepted. 
[bookmark: _Toc35001870]8.3	IPR
The IPR (intellectual property rights) are determined by the submitter. The declarations by the submitter would be stored by ITU and would be available online.
[bookmark: _Toc35001871]9	Judging the submissions
[bookmark: _Toc35001872]9.1	Common output format
The Challenge participants may produce the following as output:
· Demo video (short, can be uploaded to the Challenge website)
· Demonstration explaining the concept and solution using AI/ML in 5G.
· Brief paper explaining the problem and solution, with a section explaining the relationship to standards e.g. ITU-T Y.3172, Y.3173, Y.3174, Q.5001 and partner resources. 

[bookmark: _Toc35001873]9.2	Additional output for open source code
In the case that the output will be shared as open source, the following deliverables from participants will be proposed, in addition to those in clause 9.1:
· Final version of the code; 
· Reproducibility: we recommend participants to create a docker image which contains all dependencies and environments required for the algorithm to run; 
· ReadMe file which contains description of the algorithm; 
· Minimum system configuration required to run the algorithm; 
· Details of any Data used to train the model (metadata);
· Another key value-add would be alignment of open source with standards – application of standard based ML mechanisms in 5G would be encouraged in open source as part of this Challenge. Wherever applicable, outcomes of the Challenge will be encouraged to be shared in open forum as an open source project. 
· Test cases and results which proves the benefits of the solution.
[bookmark: _Toc35001874]9.3	Additional output for proprietary code
In case the output is proprietary (not open source), the following deliverables from participants will be proposed, in addition to those in clause 9.1:
· Reproducibility: we recommend participants to create a docker image which contains all dependencies and environments required for the algorithm to run; 
· ReadMe file which contains description of the algorithm; 
· Minimum system configuration required to run the algorithm; 
· Details of any Data used to train the model (metadata);
· Test cases and results which proves the benefits of the solution.
 
[bookmark: _Toc35001875]9.4	Evaluation Criteria
Final criteria for selecting winners from each round and in the conference will be published by the “Challenge Management Board” (see below).
Following provides a list of draft criteria: 
· Novelty & originality
· Status and maturity of technical implementation, reproducibility.  
· Viability & Impact on Market (practicality of the solution and significance of its impact) 
· Interoperability and mapping to global standard documents (including ITU).
· Performance (evaluation based on performance measures such as accuracy, speed, scalability and quality).
· Quality of demonstration, documentation and presentation. 

[bookmark: _Toc35001876]9.5	Prizes
The top three teams selected by the Challenge judging committee will be recognized and certificates of appreciation shall be presented as below:
· 1st prize winning team: "Global champion of ITU AI/ML in 5G Challenge"
· 2nd prize winning team: "Second runner-up of ITU AI/ML in 5G Challenge" 
· 3rd prize winning team: "Third runner-up of ITU AI/ML in 5G Challenge"
 Networking with top telecom companies will be provided to these teams during the event. Additional prizes and letters of appreciation may be awarded on a per-topic basis at the discretion of the judges during the event. 
[bookmark: _Toc35001877]9.6	Judges Panel
The judges panel is a collection of individuals from across the world who may evaluate, on an on-going basis, the progress and merit of the solutions proposed by the participants to the problem statements. The team of judges monitor and passively evaluate the merit during the Regional Round, the Global Round and the Final Conference. They arrive at and provide a score for each participant at the end of each round. Individuals in the judges panel will be selected by the Challenge Management Board. 
[bookmark: _Toc35001878]10	Administration of the ITU ML5G Challenge
The ITU Secretariat will provide administrative support for the ITU ML5G Challenge, in collaboration with Regional Partners, Collaborators, participants and the “Challenge Management Board”. 
The “Challenge Management Board” comprises individuals from academia, industry organizations, SDOs, companies, and organizations that help on technical aspects of the ITU ML5G Challenge including problem statements, tracks, data sets, partners, logo guidelines etc. The Challenge Management Board is active in the Regional Round, the Global Round and the Final Conference.
ITU secretariat will publish a draft IP policy and the Challenge Management Board will review it and suggest any changes, considering the Regional Round, Global Round and the Final Conference in coordination with the regional partners and the host. 
In addition, there will be a “Judging Panel” comprising of experts who will judge the solutions of the Regional Round, the Global Round and the Final Conference. The “Judging Panel” will be set up by the Challenge Management Board in coordination with the regional partners where applicable.
NOTE- In case of synchronization between the Regional and the Global Round, for problem statement and/or data, Challenge Management Board will discuss and decide it e.g. mapping of regional problem statements or tracks to the Global Round. 
NOTE- The coordination for Global Round will be done by the Challenge Management Board in alignment with Regional Partners. For example, a uniform selection criteria may be defined for the Global Round which is agnostic and unbiased towards specific details of the problem or data sets. 
NOTE- The Challenge Management Board may discuss and decide the use of data sets for the Global Round.

[bookmark: _Toc35001879]11	Resources
The following resources will be available for the participants of the ITU ML5G Challenge:
· Mentors: experts who mentor the students in order to enhance their skills and understanding of applicant of AI/ML in 5G.
Note: "Mentors" may be individuals who help the participants in the "students track" as well as the sponsor-nominated students and professionals. This may involve providing technical clarifications, assisting with solution approaches, toolsets etc. The mentors are active in the Regional Round, the Global Round and the Final Conference.
· Links to software: Adlik, ONAP, O-RAN OSC Resources, Acumos (based on partner support).
· Cloud Credits (based on partner support).
· Tool sets and APIs from partners (setup by sponsors.)
· ITU ML5G Challenge website
· Datasets:
· hosted on contest platforms : provided by sponsors, partners and collaborators. 
· open datasets from e.g. Kaggle, AIcrowd, OpenML, …
· Simulated datasets from collaborators.
NOTE- please see the document “Problem statements and data resources” on the Challenge website for a compilation of resources. 
[bookmark: _Toc35001880]12	Sponsorship
The sponsorship types and amounts for the ITU AI/ML in 5G Challenge can be found in the sponsorship package. The package is available on the Challenge website. However, in terms of sponsorship for the Regional Rounds, the Regional Partner is required to provide sponsorship of the local round. This can be done in coordination with ITU and/or with Collaborators from that region.
[bookmark: _Toc35001881]13	Benefits 
[bookmark: _Toc35001882]13.1	Benefits for partners and collaborators
Partner organizations, e.g. network operators in specific regions, may enable data and conduct regional stages of the Challenge. The ITU Challenge offers the partners the following (see sponsorship package for details):
· It provides a logical, global target for the regional Challenge. This association may result in sustained interest in the regional stage due to branding, publicity and continuity to the global stage.
· Collaborative feedback from the Challenge for partners: learnings from the global and regional stages may be looped back into the partner organizations for further advancements in technology. 
· Publish the results in the “ITU Journal: ICT Discoveries” (subject to acceptance).
[bookmark: _Toc35001883]13.2	Benefits for participants
· Shape the future: Opportunity to define, provide inputs and shape the technologies related to AI/ML and 5G networks.
· Create your network: Network with ITU experts and peers.
· Be practical: Platform to gain hands-on experience related to AI/ML and concepts related to future networks.
· Be known: gain global recognition in the form of prizes, appreciation and publications of the results in ITU journal (subject to acceptance).
· Implement your dreams: receive support for implementing their use cases and technology ideas using software and access to platforms, e.g. cloud credits and licenses.
· Be Social: Solutions targeted to solving socially relevant issues may be selected for presentation and demonstration in AI for Good Global Summit  2020.
[bookmark: _Toc35001884]13.3	Special Benefits for certain sponsor categories 
· Focussed on-site and remote mentoring for host-nominated participants (for Supersponsor: two weeks mentoring sessions on site twice in 2020, conducted by experts; for Platinum sponsor: one week mentoring session on site in 2020, conducted by experts).
· Mentoring throughout the Challenge, e.g. setting up an ML Sandbox (Platinum, Gold++)
· Mentoring for post-processing and publishing the results in publications and standards contributions (Platinum).
· Workshop presentation slots (different number of days for Platinum, Gold++, Gold, Silver)
· Co-branding of the ITU Global Challenge and publicity.
· Channeling curated output to the host organization in the form of skills, presentations, standards, open-source, and academic and industry partnerships.
· Some of the committee and panel positions for the Challenge shall be reserved for host experts.
· Co-branding of the Challenge and publicity for specific category (based on the domain e.g. Automotive may be sponsored by a player in that industry).
· Funnelling of innovative approaches to specific problems of interest in their areas or domains.
[bookmark: _Toc35001885]14	Contact
ai5gchallenge@itu.int 
Website: https://www.itu.int/en/ITU-T/AI/challenge/2020
[bookmark: _Toc35001886]15	Appendix A: ITU standards on Machine Learning for 5G
· [ITU-T Y.Sup55]		ITU-T Supplement “ITU-T Y.3170-series - Machine learning in future networks including IMT-2020: use cases”: For each use case description, along with the benefits of the use case, the most relevant possible requirements related to the use case are provided.
· [ITU-T Y.3172] 		ITU-T Recommendation “Architectural framework for machine learning in future networks including IMT-2020”:  The standard offers a common vocabulary and nomenclature for Machine Learning functionalities and their relationships with networks, providing for ‘Machine Learning Overlays’ to underlying technology-specific networks such as 5G networks. It describes a ‘loosely coupled’ integration of Machine Learning and 5G functionalities, minimizing their interdependencies to account for their parallel evolution. The language developed in ITU-T Y.3172 gives network operators complete power over the extension of Machine Learning to new use cases, the deployment and management of Machine Learning in the network, and the correlation of data from sources at multiple levels of the network.
The components of the architectural framework include ‘Machine Learning Pipelines’ – sets of logical nodes combined to form a Machine Learning application – as well as a Machine Learning Function Orchestrator’ to manage and orchestrate the nodes of these pipelines.
‘Machine Learning Sandboxes’ are another key component of the framework, offering isolated environments hosting separate Machine learning pipelines to train, test and evaluate Machine Learning applications before deploying them in a live network.
·  [ITU-T Y.3173] 		ITU-T Recommendation “Framework for evaluating intelligence levels of future networks including IMT-2020”: this standard supports the assessment of intelligence levels across different parts of the network and develops a standard way for different parties to look at the intelligence level of the network, helping operators to evaluate vendors and regulatory authorities to evaluate the network.
· [ITU-T Y.3174]		ITU-T Recommendation “Framework for data handling to enable machine learning in future networks including IMT-2020”: The requirements for data collection and processing mechanisms in various usage scenarios for ML in 5G are identified along with the requirements for applying ML output in the machine learning underlay network. Based on this, a generic framework for data handling and examples of its realization on specific underlying networks are described.
· [ITU-T ML5G-I-216] 	“Requirements, architecture and design for machine learning function orchestrator” (work in progress): This standard specifies the design of the ‘Machine Learning Function Orchestrator’. 
· [ITU-T Y.ML-IMT2020-MP]	ITU-T draft Recommendation “ML marketplace integration in future networks including IMT-2020”: this standard will be supporting the interoperability of Machine Learning marketplaces, marketplaces hosting repositories of Machine Learning models.

[bookmark: _Toc35001887]16	Appendix B: Problem Statement Sample
The template below is the sample to be used when developing problem statements.
NOTE- please see the document “Problem statemens and data resources” on the Challenge website for a compilation of problem statements and data resources. 

	ID-number
	ITU-ML5G-PS-TEMPLATE

	Title
	Do not modify this particular table, this serves as a template, use the one below.

	Description
	NOTE 3- include a brief overview followed by a description about the problem, its importance to IMT-2020 networks and ITU, highlight any specific research or industry problem under consideration.

	Challenge Track
	NOTE 4- include a brief note on why it belongs in this track

	Evaluation criteria
	NOTE 5- this should include the expected submission format e.g. video, comma separated value (CSV) file, etc.
NOTE 6- this should include any currently available benchmarks. e.g. accuracy.

	Data source
	NOTE 7- e.g. description of private data which may be available only under certain conditions to certain participants, pointers to open data, pointers to simulated data.

	Resources
	NOTE 8- e.g. simulators, APIs, lab setups, tools, algorithms, add a link in clause 2.

	Any controls or restrictions
	NOTE 9- e.g. this problem statement is open only to students or academia, data is under export control, employees of XYZ corporation cannot participate in this problem statement, any other rules applicable for this problem, specific IPR conditions, etc.

	Specification/Paper reference
	NOTE 10- e.g. arxiv link, ITU-T link to specifications, etc.

	Contact
	NOTE 11- email id or social media contact of the person who can answer questions about this problem statement.



For example:

	ID-number
	ITU-ML5G-PS-001

	Title
	5G+AI+AR

	Description
	Background: Remote collaboration has been an important tool to fight the recent COVID-19 outbreak. Effectiveness of such tools could be augmented using the support of AR/VR over IMT-2020 networks. Similar applications of AR/VR over IMT-2020 are emerging in sports, medicine, public welfare, socializing, and entertainment. eMBB specifications of 5G NR can address the needs of rich media needs of AR/VR. Device ecosystem is maturing with examples like Google Glass and Microsoft HoloLens. Infrastructure support with edge computing is already standardised. However certain specific areas needs to be further addressed using AI/ML.
Problems: <<This requires further work>> 
Mobile AR/VR applications require low-latency to overcome motion sickness and alignment problems of head movements. Predictive content management and rendering could be a studied under this Challenge. 
Mobility when combined with coverage or interference can lead to connectivity problems for AR/VR applications, which are especially sensitive even to short interruptions. Line of sight requirements when using certain frequency bands can add to this problem. An environment based inference on mobility (indoor and outdoor) could benefit AR/VR experience by end-users as well as adaptive options for application developers.
<<TBD: add more>>

	Challenge Track
	Vertical-track (invite participant to make solutions for 5G, AI and AR application in vertical industries)

	Evaluation criteria
	Solution, criteria hasn’t been determined

	Data source
	Training data from existing AR/VR testbeds over IMT-2020 networks, with feedback on connection, quality, responsiveness to head movements, and time-aligned network data.

	Resources
	AR IDE (we are negotiating with partner), SDK which can plugin intelligent agents, simulators like [Unity].

	Any controls or restrictions
	This problem statement is open to all participants.

	Specification/Paper reference
	[1] `	"Very Long Term Field of View Prediction for 360-degree Video Streaming", Chenge Li, Weixi Zhang, Yong Liu, and Yao Wang, 2019 IEEE Conference on Multimedia Information Processing and Retrieval.
[2] 	"A Two-Tier System for On-Demand Streaming of 360 Degree Video Over Dynamic Networks", Liyang Sun, Fanyi Duanmu, Yong Liu, Yao Wang, Hang Shi, Yinghua Ye, and David Dai, IEEE Journal on Emerging and Selected Topics in Circuits and Systems (March 2019 )
[3] 	“Multi-path Multi-tier 360-degree Video Streaming in 5G Networks”, Liyang Sun, Fanyi Duanmu, Yong Liu, Yao Wang, Hang Shi, Yinghua Ye, and David Dai, in the Proceedings of ACM Multimedia Systems 2018 Conference (MMSys 2018),
[4] 	“Prioritized Buffer Control in Two-tier 360 Video Streaming”, Fanyi Duanmu, Eymen Kurdoglu, S. Amir Hosseini, Yong Liu and Yao Wang, in the Proceedings of ACM SIGCOMM Workshop on Virtual Reality and Augmented Reality Network, August 2017;

	Contact
	China Unicom



___________________
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