- 2 -
SG13-TD118/WP1
	[bookmark: _GoBack][image: D:\usr\campos\TSB-Reference\Logos\ITU\sigleITU.gif]
	INTERNATIONAL TELECOMMUNICATION UNION
TELECOMMUNICATION
STANDARDIZATION SECTOR
STUDY PERIOD 2017-2020
	SG13-TD118/WP1

	
	[bookmark: ddate]
	STUDY GROUP 13
	
	[bookmark: dorlang]
	Original: English

	[bookmark: dbluepink]Question(s):
	20/13	Geneva, 6-17 November2017

	TD

	Source:
	Editors
	Title:
	Draft Recommendation Y.IMT2020-BM, output of Q20/13 meeting

	Purpose:
	Information
	Contact:
	Haining WANG
China Telecom
P.R.C
	Tel: +86 10 5090 2566Fax: +86 10 5090 2100E-mail: wanghn.bri@chinatelecom.cn
	Contact:
	Wei Chen
China Mobile
P.R.C
	Tel: +86-15801696688-33570E-mail: chenweiyj@chinamobile.com
	[bookmark: dtitle1]Contact:
	Marco Carugi
NEC Corporation
Japan
	Tel: +33 6 64047454
E-mail: marco.carugi@gmail.com 

	Keywords:
	IMT-2020; Business model; Business role; Use cases

	Abstract:
	This is the output document of Draft Rec. ITU-T Y.IMT2020-BM developed at the Q20/13 meeting during 6-17 November, 2017.


Three contributions were submitted to this meeting for ITU-T Y.IMT2020-BM. They were discussed and agreed at the meeting as follows: 
	No.
	Source
	Title
	Discussion

	C237
	China Mobile
	Proposal for adding a new business model and use case for network slicing in Y.IMT2020-BM
	This contribution was discussed and agreed. 

	 C238
	China Mobile
	Proposal for updating hierarchical network slicing ecosystem in Y.IMT2020-BM
	This contribution was discussed and agreed with modifications: two editor’s notes were added to remind about re-consideration on business models and use cases of the hierarchical network slicing.

	C127
	China Telecommunications Corporation
	Propose to add V2X business model to Y.IMT2020-BM
	This contribution was discussed and agreed with some editorial modifications.




Work plan for future meetings:
It is tentatively planned to consent this draft Recommendation in April, 2018. Two e-meetings between now and April 2018 are needed to address the following aspects:
· Completion of business models and best use cases for hierarchical network slicing;
· Completion of business models and best use cases for vertical services;
Contributions on the above aspects are invited.





Draft Recommendation ITU-T Y.IMT2020-BM
Business Models of IMT-2020
Summary
This Recommendation describes the business models of IMT-2020, including the business roles involved, business models, and some typical use cases to help the understanding of the business models. It can be used as a guideline for further marketing development and network deployment for IMT-2020. 
Keywords
IMT-2020, 5G, Business roles, Business models, Use cases
1. [bookmark: _Toc481133499]Scope
This Recommendation describes key business models and business roles of IMT-2020.
In order to identify these key business models and business roles of IMT-2020, the Recommendation takes into consideration best practice use cases from different relevant perspectives, building on key features of IMT-2020 networks. 
NOTE - The Recommendation does not aim to identify in an exhaustive manner all business models and business roles of IMT-2020, but aims to address key business models and roles which are expected to be found across concrete IMT-2020 deployments, building on key features of these networks. 
2. [bookmark: _Toc446335262][bookmark: _Toc481133500]References
Editor’s note: Additional references in Clause 2 and possible bibliographical references are for consideration. 
The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published.
The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.
[ITU-T Y.3100] Recommendation ITU-T Y.3100, Terms and definitions for IMT-2020
[ITU-T Y.2060] Recommendation ITU-T Y.2060 (2012), Overview of the Internet of Things
[ITU-T Y.3502] Recommendation ITU-T Y.3502 (2014), Information Technology - Cloud Computing - Reference Architecture
3. Definitions
1. [bookmark: _Toc446335264][bookmark: _Toc481133501]
2. 
3. 
3.1. Terms defined elsewhere
This Recommendation uses the following terms defined elsewhere:
Network slice [Y.3100]:  A logical network that provides specific network capabilities and network characteristics.
Network slice blueprint [Y.3100]: A complete description of the structure, configuration and work flows for how to create and control a network slice instance during its life cycle.
Network Slice Instance [Y.3100]: An instance of network slice, which is created based on network slice blueprint.
3.2. [bookmark: _Toc446335265][bookmark: _Toc481133502]Terms defined in this Recommendation
This Recommendation defines the following terms:
<TBD>
Editor’s note: The insertion of a definition for the term “network sub-slice” should be considered. 
4. [bookmark: _Toc446335266][bookmark: _Toc481133503]Abbreviations and acronyms
This Recommendation uses the following abbreviations and acronyms:
<TBD>
5. [bookmark: _Toc446335267][bookmark: _Toc481133504]Conventions
<TBD>
6. [bookmark: _Toc481133505]Business roles of IMT-2020
Editor’s note: Relevant studies progressed in ITU-T and other SDOs are expected to be taken into consideration as appropriate (and coordination made in case of related ongoing studies), e.g. Y.2060 and Y.3502 as methodology (e.g. functions versus roles versus players etc.).
Editor’s note: Harmonization of business roles between the different ecosystems should be considered (including in the perspective to integrate the different ecosystems, e.g. network slicing ecosystem with vertical service ecosystem). It is also for further consideration the (incremental) building of a “single, comprehensive and integrated picture” of the IMT-2020 business ecosystem (as suggested in C-004). (Generalized and/or integrated business models are also for consideration.)
Editor’s note: In line with the suggestion proposed in C-004 to the Q20/13 April 2017 e-meeting, contributions are welcomed to address the integration of already developed specific business ecosystems (e.g. IoT ecosystem and Cloud Computing ecosystem as described in, respectively, Y.2060 and Y.3502) with the IMT-2020 business ecosystem (e.g. integration of roles, mapping of roles).
Editor’s note: Other relevant feature/capability perspectives are for consideration.

6.1. [bookmark: _Toc481133506][bookmark: _Ref498465441]Business roles of network slicing
The ecosystem of network slicing is composed of several business players. Each business player plays at least one business role. In some cases, however, one business player can play more than one business role at the same time. The identified network slicing business roles are shown in Figure 6.1.


[bookmark: _Ref498465287]Figure 6.1 Network slicing ecosystem

The above basic network slicing ecosystem may be further developed to support hierarchical network slicing (via network slices and network sub-slices). The identified hierarchical network slicing ecosystem with two additional business roles is shown in Figure 6.2.


[bookmark: _Ref498465408]Figure 6.2 Hierarchical network slicing ecosystem
6.1.1. [bookmark: _Toc481133507]Network Infrastructure Provider
The network infrastructure provider is the owner and the provider of the network infrastructure.
6.1.2. [bookmark: _Toc481133508]Network Slice Provider
The network slice provider is the provider of a network slice instance.
6.1.3. [bookmark: _Toc481133509]Network Slice Manager
The network slice manager is responsible for orchestrating a network slice and managing the lifecycle of the network slice instance.
6.1.4. [bookmark: _Toc481133510]Network Slice Service Provider
The network slice service provider is the service provider responsible for providing services to its network slice service subscribers by using a network (sub-)slice instance.
6.1.5. [bookmark: _Toc481133511]Network Slice Service Subscriber
The network slice service subscriber is the user who subscribes and consumes service(s) provided by a network (sub-)slice instance.
6.1.6. Network Sub-Slice Provider
[bookmark: OLE_LINK3]The network sub-slice provider is the provider of a network sub-slice instance.
6.1.7. Network Sub-Slice Manager
The network sub-slice manager is responsible for orchestrating a network sub-slice and managing the lifecycle of the network sub-slice instance.
6.2. [bookmark: _Toc481133512]Business roles of vertical services
Editor’s note:  Fine granularity of “user” business role will be considered (possible more granular user roles include consumer, vertical user, enterprise, governmental entity, administrator, 3rd party developer). 
The vision of IMT-2020 includes a great deal of growing use cases with massive number of devices (e.g., sensors, actuators and cameras) for variety of vertical services. Each use case may involve different kind of business roles and have different business models. The identified business roles are shown in Figure 6.3.
[image: ]
[bookmark: _Ref498465423]Figure 6.3 Vertical service ecosystem
6.2.1. Network Operator
The Network Operator operates an underlying network (could e.g. be a telecom network), which provides connectivity and related services for Vertical Application Service Providers.
The Network Operator may consist of Network Slice Service Provider and its underlying Network Infrastructure Provider as described in section 6.1.
6.2.2. Vertical Service Platform Provider
Vertical Service Platform Provider operates a service platform which consists of a set of common service functions. Vertical Service Platform Provider can provide vertical services to different vertical applications. Examples of service functions offered by vertical service platform include: Data Management, Device Management, Service Subscription Management, and Location Services.
6.2.3. Vertical Application Service Provider
Vertical Application Service Provider operates vertical service applications, which provides service to end users. Examples of the Vertical Application Services include an instance of a fleet tracking application, a remote blood sugar monitoring application, a power metering application, or a controlling application.
6.2.4. End User
End User (individual or company) is the user who subscribes and consumes the service provided by Vertical Application Server.
6.3. Business roles of VR/AR
[bookmark: _Toc481222188]The ecosystem of VR/AR is composed of several business players. Each business player plays at least one business role. In some cases, however, one business player can play more than one business role at the same time. The business roles of VR/AR are shown in Figure 6.4.


[bookmark: _Ref498465473]Figure 6.4 VR/AR ecosystem
6.3.1. VR/AR User
VR/AR User is the role who uses the VR/AR applications.
6.3.2. VR/AR Device Provider
VR/AR Device Provider provides VR/AR devices to the users.
6.3.3. VR/AR Content/Application Provider
VR/AR Content/Application Provider provides the VR/AR applications or contents.
6.3.4. VR/AR Platform Provider
The AR/VR Platform Provider provides the platform which assembles VR/AR applications or contents.
6.3.5. Network Operator
The Network Operator provides the network connectivity service which is used to deliver the VA/AR applications or contents.
6.4. Business roles of D2D
NOTE -  D2D means in this document that devices communicate directly with each other from a data plane perspective via the control of the network. 
The ecosystem of D2D communications is composed of several business players. Each business player plays at least one business role. In some cases, one business player can play more than one business role at the same time. The business roles of D2D are shown in Figure 6.5.

 
[bookmark: _Ref498465490]Figure 6.5 D2D ecosystem
6.4.1. Device User
Device User is the role who uses the D2D device.
NOTE – A D2D device is any device which communicates with other devices directly from a data plane perspective via the control of the network.
6.4.2. Device Provider
Device Provider provides D2D devices to the users.
6.4.3. D2D Service Provider
D2D Service Provider provides the D2D communication applications to the Device User.
6.4.4. Network Operator
Network Operator provides the connectivity from the D2D device to the network.
6.5. Business roles of V2X (Vehicle to Everything)
The ecosystem of V2X communications is composed of several business players. Each business player plays at least one business role. The business roles of V2X are shown in Figure 6.6.

 
[bookmark: _Ref498465507]Figure 6.6 V2X ecosystem
6.5.1. V2X User
V2X User is people who uses V2X services via the vehicle.
6.5.2. V2X Platform Provider
V2X Platform Provider operates the V2X platform and provides V2X services.
6.5.3. Vehicle Manufacturer
Vehicle Manufacturer produces vehicles, which are equipped with V2X terminals.
6.5.4. V2X Terminal Provider
V2X Terminal Provider produces the V2X terminals, which can run V2X applications.
6.5.5. Network Operator
Network Operator provides the connectivity between V2X terminal and V2X platform.
6.5.6. Application/Content Provider
Application/Content Provider provides the V2X applications/contents and corresponding services.
7. [bookmark: _Toc481133513]Business models and best practice use cases
7.1. [bookmark: _Toc481133514]Business models and best practice use cases for network slicing
Editor’s note: More complex network slicing scenarios could be considered, e.g. multi-domain network slicing, etc. In a wider perspective (not specific to network slicing), scenarios of interconnection between different IMT-2020 networks could be also considered.
7.1.1. [bookmark: _Toc481133515]Model 1
In addition to the Network Slice Service Subscriber, there is one single player. Player A owns the physical network infrastructure, creates network slice instances based on virtualized network resources, manages and orchestrates the network slice instances, and provides services to the Network Slice Service Subscribers. 


Figure 7.1 model 1 for network slicing
7.1.1.1. Use case 1
Player A is a traditional telecom network operator. Player A may provide broadband services to the public users, but also private mobile network services to companies or organizations by building separate network slice instances for each company or organization. These companies or organizations are the network slice service subscribers and make contract with player A. The network slice instances are managed by player A.
7.1.2. [bookmark: _Toc481133516]Model 2
In addition to the Network Slice Service Subscriber, there are two players. Player A owns the physical network infrastructure, provides the virtualized network resources required by the network slice instance, manages and orchestrates the network slice instance for player B. Player B uses the network slice instance created by player A to provide services to its network slice service subscribers. 


Figure 7.2 model 2 for network slicing
7.1.2.1. Use case 2.1
Player A is a traditional telecom network operator. Player B is a virtual network operator who, for example, may provide services to the public users. Player B makes contract with player A for network resource consumption and network operation. Public users who make contract with player B are the Network Slice Service Subscribers. Player A manages the network slice instances, while player B provides the services.
7.1.2.2. Use case 2.2
Player A is a traditional telecom network operator. Player B is a vehicle manufacturer who produces smart vehicles with functionalities such as auto-driving. Player B makes contract with Player A for V2X network service by one dedicated network slice instance. The Network Slice Service Subscribers are the vehicle owners who bought the vehicle from player B including auto-driving service. Player A manages the network slice instances, while player B provides the auto-driving service to the subscribers.
7.1.3. [bookmark: _Toc481133517]Model 3
In addition to the Network Slice Service Subscriber, there are two players. Player A owns the physical network infrastructure, provides the virtualized network resources required by the network slice instance. Player B manages and orchestrates the network slice instance by itself, and provides services to its Network Slice Service Subscribers. 


Figure 7.3 model 3 for network slicing
7.1.3.1. Use case 3.1
Player A is a traditional telecom network operator. Player B is a virtual network operator with strong operation team and provides services to public users. Player B makes contract with player A for network resource consumption. The network slice instance is orchestrated and managed by player B. Public users who make contract with player B are the Network Slice Service Subscribers.
7.1.3.2. Use case 3.2
Player A is a traditional telecom network operator. Player B is an industry user with strong service design and operation team, e.g. a bank or an IT solution provider. Player B makes contract with player A for network resource consumption. The network slice instance is orchestrated and managed by player B. The Network Slice Service Subscribers are subordinates of player B.
7.1.4. [bookmark: _Toc481133518]Model 4
In addition to the Network Slice Service Subscriber, there are two players. Player A owns the physical network infrastructure. Player B organizes the virtualized network resources, manages the network slice instances, and provides services to the Network Slice Service Subscribers. 



Figure 7.4 model 4 for network slicing
7.1.4.1. Use case 4.1
Player A is a telecom equipment vendor. Player B is a network operator. Player B rents network infrastructure equipment from player A and shares revenue. Player B deploys its own hypervisor, manages the network, and provides private network services to companies and (industry) users by network slice instances. These companies and (industry) users who make contract with player B are the Network Slice Service Subscribers.
7.1.5. Model 5
In addition to the Network Slice Service Subscriber, there are three more players. Player A owns the physical network infrastructure, and manages and orchestrates the network slice instances. Player B provides network slice instances to network slice service provider by using the capability of player A. And player B can deploy slice service provider specific application in the slice instance. Player C is the network slice service provider providing services to the network slice service subscribers. 


Figure 7.5 model 5 for network slicing

7.1.5.1. Use case 5.1
Player A is a traditional telecom network operator. Player B is an industry solution provider, which can provide industry applications (e.g., enterprise resource planning system) in a slice instance. Player C, a network slice service provider, is an industry or enterprise company. Player B makes a contract with player A for the use of network resources and functions. Player C makes a contract with player B for using network slice instance(s) provided by the player B. An industry or enterprise user as a network slice service subscriber makes a contract with player C for the service provided by player C. 
7.1.6. Model 6
Editor’s note: Business model for hierarchical network slicing described in Clause 6.1 should be added in future meetings
7.1.6.1. Use case 6.1
Editor’s note: Use cases for hierarchical network slicing described in Clause 6.1 should be added in future meetings
7.2. [bookmark: _Toc481133519]Business models and best practice use cases for vertical services
Editor’s note: The business models and best practice use cases of IMT-2020 will be addressed in this section, contributions are welcomed. This includes consideration of fine granularity of vertical services, e.g. automotive, e-health, manufacturing, smart city. 
7.3. Business models and best practice use cases for VR/AR
7.3.1. Model 1
In addition to the VR/AR User, there are four more players. Player A provides VR/AR contents and applications to the VR/AR User, via Player B’s VR/AR platform. Player C provides network connectivity between the VR/AR User and Player B’s VR/AR platform. Player D provides VR/AR device to the VR/AR User, which is used to enjoy the VR/AR contents or applications.


Figure 7.6 model 1 for VR/AR
7.3.1.1. Use case 1
Player A is a VR game company, and develops several VR games. Player B is a VR game platform which assembles and provides VR games from multiple VR game companies, including those from Player A. Player C is the network operator providing network connectivity for VR User to access Player B’s VR platform. Player D is the manufacturer of the VR device, e.g. a VR helmet. 
Player A shares revenue with Player B when VR Users pay to Player A for the VR games that he/she wants. Player B can have contract with Player C to sponsor the data consumption for downloading of VR games from Player B’s platform. A VR User buys VR device from Player D, subscribe to Player B’s platform for free.  
7.4. Business models and best practice use cases for D2D
7.4.1. Model 1
In addition to the D2D User, there are three more players. Player A provides the D2D devices to the D2D Users. Player B provides the D2D applications or modules which can be embedded into the D2D devices. Player C provides network connectivity to the D2D devices.

 
Figure 7.7 model 1 for D2D
7.4.1.1. Use case 1
Player A is a manufacturer which produces household electrical appliances, such as television, washing machine, electric cooker, etc. Player B is a D2D solution company and produces the D2D communication modules and applications. Player A embeds D2D modules from Player B in all of Player A’s electrical appliances. Therefore, all the electrical appliances in the Device User’s house can communicate with the one which is set as the controller device. The controller device can further be controlled by a remote application installed on Device User’s mobile phone. Player C is a network operator who makes a contract with Player B to provide network connectivity between the controller device and the remote application. 
The user pays to Player A for the electrical appliances with smart control. Player A pays to Player B per chipset used in the electrical appliances. Player B pays to Player C for network connectivity services.
7.5. Business models and best practice use cases for V2X
7.5.1. Model 1
In addition to V2X User, there are three more players. Player A produces vehicles with V2X services, and player A operates the V2X platform. Player B provides V2X terminals integrated with V2X applications and contents to player A. Player C provides network connectivity between player A’ V2X platform and player B’s V2X terminals. 


Figure 7.8 model 1 for V2X
7.5.1.1. Use case 1
Player A is a vehicle manufacturer, who produces vehicles with V2X services limited to its own brand. Player B is a supplier of player A for V2X terminals with V2X applications and contents e.g. news broadcast, weather forecast, navigation with real-time traffic information, and entertainment services. Player C is a telecom operator who provides communication modules to player B, as well as network connectivity between the V2X terminals and V2X platform to player A. 
The V2X user pays to player A for buying a vehicle, pre-integrated with a V2X terminal from player B.  Player A pays to player B for buying and integrating the V2X terminals with V2X applications and contents. The V2X user pays to player C per traffic consumption for V2X services. Player A pays to player C for network connectivity between the V2X terminals and V2X platform.
7.5.2. Model 2
In addition to V2X user, there are three more players. Player A produces vehicles supporting V2X services. Player B operates V2X platform and provides V2X terminals with V2X applications and contents, which can be integrated to vehicles from many Vehicle Manufacturers. Player C provides network connectivity to player B.


Figure 7.9 model 2 for V2X
7.5.2.1. Use case 1
Player A is a vehicle manufacturer, who produces vehicles supporting V2X services. Player B is an independent V2X service company, selling V2X terminals with V2X applications/contents and integration service to V2X users. Player C is a telecom operator who provides communication modules and network connectivity between V2X platform and V2X terminals to player B. 
The V2X user pays to player A for buying the vehicle. After buying the vehicle, the V2X user pays to player B for buying the V2X terminal, and pays yearly fee for V2X services. Player B integrates the V2X terminal to the V2X user’s vehicle. Player C shares revenue from player B, per V2X user every year for network connectivity and traffic consumption. 
7.5.3. Model 3
In addition to V2X user, there are three more players. Player A produces vehicles integrated with V2X terminals. Player B operates V2X platform and the network to provide the network connectivity between the V2X terminals and V2X platforms. Player C provides V2X applications and contents to player B.


Figure 7.10 model 3 for V2X
7.5.3.1. Use case 1
Player A is a vehicle manufacturer, who produces vehicles integrated with V2X terminals. Player B is a telecom operator, who operates a V2X platform for many partner Vehicle Manufacturers, including player A. Player C is an independent V2X application company, who provides V2X applications and contents to many V2X Platform Providers, including player B.
The V2X user pays to player A for buying the vehicle integrated with V2X terminal. Player B provides communication modules and network connectivity to player A for free. The V2X user pays to player B for using its V2X services. Player C shares revenue from player B, per V2X application installation. 
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