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1. Scope

This Enabler Release (ER) document is a combined document that includes requirements, architecture and technical specification of the 3D Contents Creation Service API (3DCAPI) Enabler.
The scope of OMA 3DCAPI enabler will include:
· Requirements, architecture and specifications for web-based APIs to expose services available from external services to developers and applications.
· The web-based APIs that will work in the framework that 3DCAPI defines, where the web-based APIs exposing the services from the external services that are connected with the developers and applications.
· The framework provided by the 3DCAPI to enable applications to work through standardized APIs with external services or other enablers such as DWAPI-3DP.
OMA will continue expanding the coverage of the 3DCAPI in areas where standardization helps the markets to expand and innovate.
2. References

The policy for reference lists is:

1.
OMA documents listed should have at least one approved version – draft-only docs should not be referenced.  Exception exists for documents that will be approved with or after the referenced doc is approved (may be part of same enabler package).  In short – approved docs should not reference unapproved docs.

2.
When a reference is made to an OMA specification, then Open Mobile Alliance with the TM symbol (™) should be used in the description.

3.
The name + version (no date) for OMA specifications are generally sufficient – dates should be used only if there is a specific reason to limit the usage.

4.
For references to WAP Forum docs, dates should not be included as DID's for the old WAP Forum specifications are enough and the reference description should refer to WAP Forum™.

5.
References to other affiliate docs should similarly provide sufficient information to uniquely determine the needed document and should provide the appropriate source information.

6.
The URL for OMA material (new OMA and affiliate) should always be http://www.openmobilealliance.org (an exception is OMNA that is reached through http://www.openmobilealliance.org/tech/omna)

Models to use


[REFLABEL]
<General Model> “Ref Title”, Ref information (source, date, id),
URL:http//<ref-source>/ 


[OMADOC]
<OMA Model> “OMA Document Title”,{ Version x.y,} Open Mobile Alliance™, OMA‑<docname>{‑<version>}, URL:http//www.openmobilealliance.org/ 

If there are no entries in the table – enter ‘none’ to be clear.
DELETE THIS COMMENT

2.1 Normative References

	[RFC2119]
	“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt

	[RFC4234]
	“Augmented BNF for Syntax Specifications: ABNF”. D. Crocker, Ed., P. Overell. October 2005, URL:http://www.ietf.org/rfc/rfc4234.txt

	[OSE]
	“OMA Service Environment”, Open Mobile Alliance™,
URL:http://www.openmobilealliance.org/

	[SCRRULES]
	“SCR Rules and Procedures”, Open Mobile Alliance™, OMA-ORG-SCR_Rules_and_Procedures, URL:http://www.openmobilealliance.org/

	
	

	<< Add/Remove reference rows to this table as needed - DELETE This Row >>


2.2 Informative References

Check the version of the Dictionary you are using and update the reference below.  Delete the [OMADICT] entry if the dictionary is not used.  In general, use the latest available version unless seeking alignment with an existing set of specifications.

DELETE THIS COMMENT

	[OMADICT]
	“Dictionary for OMA Specifications”, Version x.y, Open Mobile Alliance™,
OMA-ORG-Dictionary-Vx_y, URL:http://www.openmobilealliance.org/

	
	

	
	

	<< Add/Remove reference rows to this table as needed - DELETE This Row >>


3. Terminology and Conventions

3.1 Conventions

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.

<< If needed, describe or declare using appropriate normative references the additional conventions that are used.  DELETE THIS COMMENT >>

3.2 Definitions

<< Add definitions in new rows of the following table as needed.  The following examples show how dictionary references should be made as well as locally defined terms.  This table should be maintained in sorted alphabetic order based on the labels of the terms.

Examples:


Entity
Use definition #1 from [OMADICT]


Interactive Service
Use definition from [OMADICT]


Local Term
The definition description would be presented directly

DELETE THIS COMMENT>>

	
	

	
	

	<< Add/Remove definition rows to this table as needed - DELETE This Row >>


3.3
Abbreviations

<< Add abbreviations as needed to the following table.  No special notation should be made regarding terms copied from the Dictionary.  This table should be maintained in alphabetic order.

DELETE THIS COMMENT >>

	OMA
	Open Mobile Alliance

	
	

	
	

	<< Add/Remove abbreviation rows to this table as needed - DELETE This Row>>


4. Introduction

There are many APPs and SNSs are dealing 3D contents image and video including 3D emojis. The importance of 3D contents is getting bigger and bigger due to expand of AR and VR market including game industry, the 3D contents are hard to create because the making process is time consuming work and needs large number of 3D contents experts such as 3D modeller and designer however.

To overcome this limitation, many kinds of AI technologies are used to create or convert 2D image to 3D model and are developing as converting engines of on-line services.
While there are various types of AI-based services to be used by 3D contents developers, there are fundamental issue to be solved for certain markets:
· More APPs and Services need 3D contents handling with simple access method
· There are needs to get 3D contents from original 2D images without using complex off-line tools and 3D modelling expert.
· Since there are no open standardized APIs for the AI-based 3D contents creation/converting service, the developers are required to make 3D contents for their various applications for each and every different 3D contents.
As the starting point to solve this problem, OMA has standardized 3DCAPI (3D Contents creation service API) [***]. 3DCAPI provides the framework to enable developers and applications to work with 3D contents model which is created by AI-based engine from given 2D images by the developers and the applications.

4.1 Version 1.0

3DCAPI version 1.0 includes the following functionality:

· Requirements and API specifications for 3DCAPI, with selected services based on market requirements, based on the web technologies
· Supporting information model and service flows

5. Requirements
(Normative)

<< This section should capture the requirements necessary for service releases to support end-to-end interoperability across different devices, networks, service providers and network operators.  Linkage of requirements to Use Cases is not mandatory. These requirements will be used to describe and derive the functions and interfaces that the release will support, and which defines its core purpose.  When writing requirements, care should be taken to recognise the difference between the release specifying a mechanism to perform a function versus its required usage in any given deployment.  Requirements shall be presented at a high level, and not assume or imply the technology or implementation of the requirements.  Whenever a requirement is directly attributable to a particular actor, it is recommended to mention it.

Remove this section if no requirement work is part of the release. 
In cases where a common or shared requirement document will supply requirements for a section below (e.g. Privacy RD), note it in the appropriate section and reference the requirements to be included.  Then, in the table, add any specific requirements not covered by the shared document.

Requirements are to be written with use of normative text. As this template is intended for releases with limited scope there is no need for tables with labels, mapping to release version, nor functional model.

“Notes” might be optionally included. These notes will be considered informative material. Notes are intended to be used to include any kind of information that could help to clarify the corresponding requirement (meaning, applicability, implications, etc.).

In order to improve further development it is recommended that the reason for classifying a requirement as "SHOULD" or “MAY”(instead of "SHALL") shall be given as an "Informational Note" for each such requirement. 
Examples of such requirements are:

· The XYZ release SHOULD support content delivery estimation time before and /or during service execution.

· The XYZ release MUST be capable of supporting the Service Provider to log information about invocations of this release

· The XYZ release MUST allow the end user to terminate a session

· The XYZ release MUST allow actor X to perform function Y

· If possible, requirements should be listed in a logical sequence that intuitively captures the behaviour of the release (or feature of the release).
Areas that may be considered when writing requirements include, but should not be limited to:

· Security

· Authentication

· Authorization

· Data Integrity

· Confidentiality

· Charging 

· Administration and configuration

· Usability

· Interoperability

· Privacy


DELETE HIS COMMENT >>

<intro text for High Level requirements here, followed by requirements>
5.1 High-level Functional Requirements
5.2 3D Contents Specific Functional Requirements
6. Architectural Model

6.1 Architectural Diagram

This section summarizes how the 3DCAPI is functioning.
When an application is initiated by a user, the application obtains authorization for access to 3DCAPI using the 3DCAPI-1 Interface. Once the application is authorized by the 3DCAPI Server, the application can access the 3DCAPI Server using the 3DCAPI-1 Interface.

After the authorization, the application asks the 3DCAPI Server, using the 3DCAPI-1 Interface, what kind of services are available. Then the 3DCAPI Server requests the current status of the available services to the 3D Contents Creation Service using the 3DCAPI-2 Interface. This procedure is called the "Service Discovery", which is defined in the 3DCAPI specification. After the Service Discovery, the application can interact with the specified service (i.e., the service) via the 3DCAPI Server.

When an application sends an API request on the 3DCAPI-1 Interface, the 3DCAPI Server passes it to the 3D Contents Creation Service using 3DCAPI-2.
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Figure 6‑1: 3DCAPI Architectural Diagram
In addition to HTTP, an application may be connected by the 3DCAPI Server using WebSocket, which is the 3DCAPI-3. The 3DCAPI-3 Interface enables that whenever the 3DCAPI Server reports event messages, the application receives the messages on the 3DCAPI-3 Interface asynchronously.

The 3D data generation is mostly time-consuming process. Therefore, the Application could not be waiting for long time to get the result from the 3DCAPI Server. In this case, the 3DCAPI Server is noticed the completion of 3D data generation and received the result file by the 3D Contents Creation Service via 3DCAPI-5 Interface. All these processes between the 3DCAPI Server and the 3D Contents Creation Service are made asynchronously, the 3DCAPI-5 Interface is using WebSocket.

After the getting result 3D data file, the 3DCAPI Server sends a message of completion notice to the Application and initiates the file transferring to the Application using the 3DCAPI-3 Interface.

The 3DCAPI Server is agnostic to what 3D Contents Creation Server does inside. The 3DCAPI Server passes a request from an application to a 3D Contents Creation Server and passes a response from the 3D Contents Creation Server to the application.

The 3D CAPI Server provides external interfaces to communicate external device and service such as the 3D Printing Service via 3DCAPI-4 Interface.

6.2 Functional Components and Interfaces/reference points definition

3DCAPI consists of the following seven functionalities; 

1) The service discovery function enables applications to obtain information of 3D Contents Creation Services and 3D Printing Service available.

2) The service connecting function creates a secured channel between the Application and 3DCAPI Server, and passes the ServiceID to make the 2nd secured channel between 3DCAPI Server and 3D Contents Creation Service.
3) The file transfer function uploads original images to 3D Contents Creation Server to generate 3D character data.

4) The setting attributes function controls the conditions and options for generating the 3D character data.

5) The snap shot shows how the 3D character generating process goes to the Application.

6) The file receive function provides the ability to handle big sized data such as the 3D character data.

7) The 3D printing function enables applications to control and manage 3D Printer via 3DCAPI Server.
6.2.1 Service Discovery
After the application obtains authorization for access to 3DCAPI-based APIs using the 3DCAPI-1 Interface, the application sends the Service Discovery request to the 3DCAPI Server. Then the 3DCAPI Server sends the Service Discovery request to the 3D Contents Creation Server.
6.2.2 Service Connecting
<text> After the completion of the Service Discovery, the application could get the information of a 3D Contents Creation Service provided by the 3D Contents Creation Server through the 3DCAPI Server.

To provide the information to the application, the 3D Contents Creation Server need a pre-handling process to send the information to the 3DCAPI Server from the 3D Contents Creation Server. After that, the application and the 3DCAPI Server do the service connecting using the Service Connecting function.  The application gets the 3D Contents Creation Service information from the 3DCAPI Server and makes a request to the 3DCAPI Server to upload 2D original file.

The Service Connecting function offers a list of contents service reported by the 3DCAPI Server as a targeted service in response to a request.
6.2.3 File Transferring
The application obtains authorization to access 3DCAPIs using the 3DCAPI-1 Interface and completes the Service Discovery, the application could use the service File Transferring provided by 3DCAPI Server.

The File Transferring function offers a series of 3DCAPIs to upload original 2D images from an application in real time. The uploaded images are used in the 3D Contents Creation Service to generate 3D character data by a AI engine. The 3D character generating by AI engine is not a scope of this enabler.
6.2.4 Setting Attributes
To provide the controlling information to the 3D Contents Creation Service, the Application and the 3DCAPI Server need a pre-handling process to get the information by the Application user. After that, the Application and the 3DCAPI Server do the service connecting using the Service Connecting function.  The Application sends the 3D contents creation attributes information to the 3D Contents Creation Service via the 3DCAPI Server and makes a request to the Contents Creation Service to start generating a 3D model file.
6.2.5 Snap Shot
During a 3D model creation, there is need to check the progress and intermediate result of the 3D model.

The Snap Shot function offers reporting progress function and receiving a 3D model file that could check the degree of completion.

The overall message flows to obtain snap shot by sending HTTP request and response over the 3DCAPI-1 Interface.

6.2.6 File Receiving
If the 3D Contents Creation Service has completed a 3D model generation process, the service returns the 3D model file to the 3DCAPI Server via the 3DCAPI-5 Interface.

After the 3DCAPI Server have received the 3D model file, the server sends a notice message of completion to the Application and transfer the 3D model file using the 3DCAPI-3 Interface.

The definition of file receiving method is out of scope of this specification, and is depended on the implementation of each applications and 3D Contents Creation Service. The implementation of the messages is highly recommended to use the web interface technology which is used in this specification as well.

6.2.7 3D Printing
After the completion of a 3D model data, it could be 3D printed through the 3D Printing function. The Application could make the 3D Printer to print the 3D model through the interfacing DWAPI and GotAPI Enablers using 3DCAPI-4 Interface.

During a 3D printing, there is possibility of failure of printing due to many reasons, e.g., run out of filament. In that case, the Application receives the error message from the 3DCAPI-4 Interface.

The 3D Printing function offers reporting functions by the 3D Printing Service. The reporting functions and their message flows are specified in the DWAPI-3DP enabler.

6.2.8 3DCAPI Interfaces
This section introduces 3DCAPI interfaces and their related description.

The 3DCAPI-1 is a bi-directional interface between applications and 3DCAPI Server. To use 3DCAPI enabler, an application should connect 3DCAPI Server. The 3DCAPI-1 has interfacing functions such as Service Discovery, Service Connecting, File Transferring, Setting Attributes, Snap Shot and 3D Printing between an application and 3DCAPI Server.

The 3DCAPI-2 is an one-way interface from the 3DCAPI Server to an application. This interface is mostly related to receive result files from the 3DCAPI Server including 3D model data which are relayed from 3D Contents Creation Service.

The 3DCAPI-3 is a mirror interface of the 3DCAPI-1. This interface is bi-directional and getting information from 3DCAPI Server which is mostly coming from an application through the 3DCAPI-1 interface. The 3DCAPI-2 delivers information or results of 3D Contents Creation Service to 3DCAPI Server.

The 3DCAPI-4 is an out-side interface to connect external enablers such as DWAPI-3DP. 

The 3DCAPI-5 interface handles results files including 3D model data. This 3DCAPI-5 is an one-way interface from the 3D Contents Creation Service to 3DCAPI Server.
7. 3D Contents Creation Service APIs
7.1 Service Discovery API
<text>

7.1.1 API descrption
<text>

7.1.1.1 API descrption in detail
<text>
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Figure 7‑1: Example Figure
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Table 1: Example Table
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7.2 Service Connecting API
<text>
7.3 File Transfer API
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7.4 Setting Attributes API
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7.6 File receive API
<text>
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Appendix B. Use Cases
(Informative)

B.1 Service Discovery use case
The service discovery is essential function to find useful services for the application.
B.1.1  ASK  \* MERGEFORMAT Short Description

An application obtains authorization for access to 3DCAPIs, sends the Service Discovery request to the 3DCAPI Server. Then the 3DCAPI Server sends the Service Discovery request to all of the 3D Contents Creation Services. The message flow of the Service Discovery is shown below.
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Figure B‑1: Message flow of the Service Discovery
(1) An application seeks access rights from an authentication server and gets authorization to access the 3DCAPI Server. The authentication and authorization process is not in scope of 3DCAPI.

(2) The application sends the service discovery request to the 3DCAPI Server.

(3) The 3DCAPI Server relays the service discovery request to 3D Contents Creation Services which are registered in 3DCAPI Server.

(4) The 3D Contents Creation Services reply their service lists to the 3DCAPI Server.
(5) The 3DCAPI Server responses the service lists to the application as the response of the request from the application.
B.1.2 Market benefits

The service discovery use case enables a multi-service environment, and applications could have a choice from the lists of 3D Contents Creation Service.
B.2 Service Connecting use case
The service connecting is an essential function to connect and is useful service for the application.
B.2.1  ASK  \* MERGEFORMAT Short Description

An application obtains authorization for access to 3DCAPIs and has selected service to connect. The application sends a Service Connect request to the 3DCAPI Server. Then the 3DCAPI Server sends the Service Connect request to the selected 3D Contents Creation Service. The message flow of the Service Connecting is shown below.
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Figure B‑2: Message flow of the Service Connecting

(1) An application seeks access rights from an authentication server and gets authorization to access the 3DCAPI Server. The authentication and authorization process is not in scope of 3DCAPI. The application has selected a service to connect.

(2) The application sends a service connecting request for the selected service to the 3DCAPI Server.

(3) The 3DCAPI Server relays the service connecting request to the selected 3D Contents Creation Service which are registered in 3DCAPI Server.

(4) The 3D Contents Creation Service reply its result of connecting information to the 3DCAPI Server.

(5) The 3DCAPI Server sends the information to the application as the response of the request.
B.2.2 Market benefits

The service connecting use case enables to connect a suitable 3D Contents Creation Service, and applications could be a status to use 3D Contents Creation Service.
B.3 File Transfer use case
The file transfer is an essential function to transform contents using the 3D Contents Creation Service for the application. The transmitted files are used as original images to create 3D contents.
B.3.1  ASK  \* MERGEFORMAT Short Description

An application obtains authorization for access to 3DCAPIs and has selected service to connect. The application sends a File Transfer request to the 3DCAPI Server. Then the 3DCAPI Server sends the request to the selected 3D Contents Creation Service. The message flow of the File Transfer is shown below.
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Figure B‑3: Message flow of the File Transfer
(1) An application seeks access rights from an authentication server and gets authorization to access the 3DCAPI Server. The authentication and authorization process is not in scope of 3DCAPI. The application has selected a service to connect. The application has connected to the service.

(2) The application sends a File Transfer request for the selected service to the 3DCAPI Server.

(3) The 3DCAPI Server relays the File Transfer request to the selected 3D Contents Creation Service which are registered in 3DCAPI Server.

(4) The 3D Contents Creation Service reply its result with the file transfer information to the 3DCAPI Server.

(5) The 3DCAPI Server sends the information to the application as the response of the request.

(6) The application is initiating file transfer to the selected service using the information from the service.

(7) The service sends the results of the transfer.
B.3.2 Market benefits

The File Transfer use case enables to send original contents to the 3D Contents Creation Service, and the service could create 3D contents using the original contents.
B.4 Attributes Setting use case
The attributes setting is an essential function to adjust options to create process of the 3D Contents Creation Service to provide customized contents creation. The transmitted files are used as original images to create 3D contents.
B.4.1  ASK  \* MERGEFORMAT Short Description

An application obtains authorization for access to 3DCAPIs and has selected service to connect. The application sends an Attributes Setting request to the 3DCAPI Server. Then the 3DCAPI Server sends the request to the selected 3D Contents Creation Service. The message flow of the Attributes Setting is shown below.
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Figure B‑4:  Message flow of the Attributes Setting

(1) An application seeks access rights from an authentication server and gets authorization to access the 3DCAPI Server. The authentication and authorization process is not in scope of 3DCAPI. The application has selected a service to connect. The application has connected to the service.

(2) The application sends an Attributes Setting request for the selected service to the 3DCAPI Server.

(3) The 3DCAPI Server relays the Attributes Setting request to the selected 3D Contents Creation Service which are registered in 3DCAPI Server.

(4) The 3D Contents Creation Service reply its result with the attributes setting information to the 3DCAPI Server.

(5) The 3DCAPI Server returns the information to the application as the response of the request.

(6) The application displays the information to the user and gets the adjusted value of the attributes. The application sends the adjusted attributes values to the 3DCAPI Server.

(7) The 3DCAPI Server sends the values to the selected 3D Contents Creation Service.

(8) The service returns the results of the adjustment to the 3DCAPI Server and start to a contents creation process.

(9) The 3DCAPI Server responses the results of the adjustment to the application.
B.4.2 Market benefits

The Attributes Setting use case enables to control the 3D Contents Creation Service by the application.
B.5 Snap Shot use case
The Snap Shot is an optional function to inform the status of a create process of the 3D Contents Creation Service to user.
B.5.1  ASK  \* MERGEFORMAT Short Description

An application obtains authorization for access to 3DCAPIs and has selected service to connect. The application has sent an Attributes Setting request to the 3DCAPI Server to start creating 3D contents. After that, the application sends a Snap Shot request to the 3DCAPI Server to request snap shots from the service. Then the 3DCAPI Server sends the request to the selected 3D Contents Creation Service. The message flow of the Snap Shot is shown below.
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Figure B‑5: Message flow of the Snap Shot
(1) An application seeks access rights from an authentication server and gets authorization to access the 3DCAPI Server. The authentication and authorization process is not in scope of 3DCAPI. The application has selected a service to connect. The application has connected to the service.

(2) The application sends an Snap Shot request for the selected service to the 3DCAPI Server.

(3) The 3DCAPI Server relays the Snap Shot request to the selected 3D Contents Creation Service which are registered in 3DCAPI Server.

(4) The 3D Contents Creation Service reply its result with the information of receiving snap shots to the 3DCAPI Server.

(5) The 3DCAPI Server sends the information to the application as the response of the request.

(6) The service sends the snap shots to the application till the creation process is completed. The application displays the snap shot information to the user.

(7) If it is needed, the application sends a Snap Shot Stop request to the 3DCAPI Server to stop receiving the snap shots.

(8) The 3DCAPI Server sends the Snap Shot strop request to the service.

(9) The service stops sending the snap shots and responses the result of the request to the 3DCAPI Server.

(10) The 3DCAPI Server responses the result to the application.
B.5.2 Market benefits

The Snap Shot use case enables to provide information on the status of contents creation process of the 3D Contents Creation Service to the user.
B.6 File Receiving use case
The File Receiving is an essential function to receive contents from the 3D Contents Creation Service as the result of the create process.
B.6.1  ASK  \* MERGEFORMAT Short Description

An application obtains authorization for access to 3DCAPIs and has selected service to connect. The application has sent an Attributes Setting request to the 3DCAPI Server to start creating 3D contents. 
When the 3D Contents Creation Service has performed and done with the creation process, the service sends a notice of completion to the 3DCAPI server. After that, the application could receive the contents from the service

the application sends a Snap Shot request to the 3DCAPI Server to request snap shots from the service. Then the 3DCAPI Server sends the request to the selected 3D Contents Creation Service. The message flow of the Snap Shot is shown below.
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Figure B‑6: Message flow of the File Receiving

(1) An application seeks access rights from an authentication server and gets authorization to access the 3DCAPI Server. The authentication and authorization process is not in scope of 3DCAPI. The application has selected a service to connect. The application has connected to the service and request to start the creation process to rhe 3D Contents Creation Service.

(2) The service has done with the contents creation process. The service sends a notice of completion to the 3DCAPI Server with a file receiving information.

(3) The 3DCAPI Server relays the notice to the application.

(4) The application sends a File Receiving acknowledgement to the 3DCAPI Server.

(5) The 3DCAPI Server sends the acknowledgements to the service.

(6) The service sends 3D contents as the result of the creation process to the application.

(7) The application response the File Receiving completion after the completion of receiving the 3D contents and display the 3D contents to the user.
B.6.2 Market benefits

The File Receiving use case enables to receive the result from the 3D Contents Creation Service.
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