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Abstract: This contribution proposes enhancements to MCVideo functional model (on-network)
1. Discussion
Rationale for introducing the functional entity on 

SA6 specification 23281 specifies requirements for device inventory control as below:
	5.1.3
Device inventory requirements

The MCVideo service shall provide device inventory capabilities for MCVideo UEs. The device inventory capabilities shall include:
-
device information registration;

-
device information storage; and

-
device information query.




To support the above requirement a new functional entity device information server is introduced.
1.1 This contribution proposes to introduce the device information management and authorization control at the MCVideo server
Rationale for introducing media client and media server

SA1 specification 22281 specifies requirements for storage of video and later playback, streaming or download
	5.1.4 
Video processing capabilities 

5.1.4.1
Service description

There is a need to have processing capabilities in order to enhance the user experience.

5.1.4.2
Requirements

[R-5.1.4.2-002] The MCVideo service shall provide a mechanism for recording video content for video processing purpose.

5.1.7.1
Leaving and rejoining an in progress video communication

5.1.7.1.2
Requirements

[5.1.7.1.2-006] If all receiving members of a video stream have left the video stream, the sending user shall be given an indication that all users have left and given the choice to end the video stream or continue sending the video for storage available for subsequent download by other users.


To support the above requirement new functional entities media client and media server are introduced.

The media server and media client should support the further replay and download of media to a individual user or group, so both unicast and multicast should be suppported.

1.2 This contribution proposes the introduction of media server functional entity and its reference point with MCVideo server
Rationale for introducing device control client and device control server
SA1 specification 22281 specifies requirements for remote device control like camera
	5.1.3.1
Remote camera control

5.1.3.1.1
Service description

In addition to video parameters control, there is a need to remotely control the camera views (Pan, Tilt, Zoom). The technical solution need to leverage already existing standards. 

In addition, a user will need to be able to capture and store video from a remote camera.

5.1.3.1.2
Requirements

[R-5.1.3.1.2-001] The MCVideo service shall provide a mechanism for an MCVideo user to remotely control a camera on another MCVideo UE subject to relevant authorization.

[R-5.1.3.1.2-002] The MCVideo service shall support signalling such that a set of video capabilities or parameters for a camera can be selected on an MCVideo UE (e.g. capture video, video clips and images of sufficient quality to perform the intended purpose).

[R-5.1.3.1.2-003] The MCVideo service shall provide a mechanism through which an authorized MCVideo User can control camera functions not specifically related to the video stream e.g. Pan, Tilt and Zoom (PTZ), including being able to place a capable camera in and out of an automatic detection, activation and tracking mode.

NOTE: 
Existing protocols (e.g. TVNP) could be used.

[R-5.1.3.1.2-004] The MCVideo service shall provide a mechanism for an MCVideo Administrator to authorize an MCVideo User to remotely activate another MCVideo User's camera.




To support the above requirement new functional entities device control client and device control server are introduced.

The resource control will use existing standards like PTZ control for camera. The specification of standard for the reference point between device control client and device control server is out of scope of SA6.
1.3 This contribution proposes to introduce the device control capabilities at the MCVideo UE.
The MCVideo UE may have the capability and authorization to receive multiple media streams and combine them at the MCVideo UE.
	[R-5.2.5.2-007] The MCVideo service shall provide a mechanism for a dispatcher or an authorized user to build a mosaic from different video sources and transmit this mosaic in an MCVideo group communication.


1.4 This contribution proposes to introduce the capability to mix the media streams at the MCVideo UE and also further distribute it.
2. Proposal
************************Change Start********************

6
MCVideo Functional model
6.1
Functional model description

6.1.1
On-network functional model

Figure 6.1.1-1 shows the functional model for the application plane of MCVideo service for on-network operations.
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Figure 6.1.1-1: Functional model for application plane of MCVideo service

In the model shown in figure 6.1.1-1, the following apply:

-
The MCVideo server is an instantiation of a MC service server in accordance with 3GPP TS 23.280 [5].
-
The MCVideo server is an instantiation of a GCS AS in accordance with 3GPP TS 23.468 [7].

-
MCVideo-9 carries signalling over multicast bearer between the transmission control server of the MCVideo server and the transmission control participant of the MCVideo UE.

-
MCVideo-4 carries signalling over unicast bearer between the transmission control server of the MCVideo server and the transmission control participant of the MCVideo UE.

Editor’s note:
The usage of multicast for media transmission control signalling is FFS.
6.1.2
Off-network functional model

Editor’s note:
The functional model for application plane of MCVideo service for off-network operations is FFS.
6.2
Functional entities description
Editor’s Note: Functional entities should be described here.
6.2.1
General

Each subclause is a description of a functional entity and does not imply a physical entity.

6.2.2
MCVideo service application plane
6.2.2.1
General

Entities within the application plane of MCVideo service provide application control, media transmission control and distribution functions.

6.2.2.2
Common services core

The MCVideo service utilizes the following components of the common services core:

-
Configuration management client and server;

-
Identity management client and server;

-
Group management client and server; and

-
Key management client and server.

The description of the common services core entities are contained in common functional architecture for MC services over LTE in 3GPP TS 23.280 [5].
Editor's note:
Conformance of the CSC entities listed above for usage in MCVideo service is FFS.
6.2.2.3
MCVideo application service

6.2.2.3.1
MCVideo client

The MCVideo client functional entity acts as the user agent for all MCVideo application transactions. 
The MCVideo client is responsible for remote device control. This functional entity is located in the UE for both on-network and off-network operations.


6.2.2.3.2
MCVideo server

The MCVideo server functional entity provides centralised support for MCVideo services.

All the MCVideo clients supporting users belonging to a single group are required to use the same MCVideo server for that group. An MCVideo client supporting a user involved in multiple groups can have relationships with multiple MCVideo servers.
The MCVideo server is an instantiation of a MCS server in accordance with 3GPP TS 23.280 [5].
Editor’s note: The relationship between MCVideo service with CFA should be captured in a higher conceptual subclause.

The MCVideo server functional entity represents a specific instantiation of the GCS AS described in 3GPP TS 23.468 [7] to control multicast and unicast operations for group communications.

The MCVideo server functional entity is supported by the SIP AS, HTTP client and HTTP server functional entities of the signalling control plane.
This MCVideo server provides support for centralised media transmission control for on-network and distributed media transmission control for off-network operation.

The MCVideo server is responsible for managing and providing the device information that can participate in MCVideo communications. The device information is further associated to MCVideo users to manage remote device control authorization. The device information is provisioned to the MCVideo server by the MCVideo service provider, mission critical organization and the MCVideo user
6.2.2.3.3
Media distribution function 

The media distribution function is responsible for the distribution of media to MCVideo clients. By means of information provided by the MCVideo server (e.g. IP addresses, transport layer ports), it will provide the following functionality:

-
provide for the reception of uplink MCVideo UE media transmission by means of the MCVideo-7 reference point;

-
replicate the media as needed for distribution to those participants using unicast transport;

-
distribute downlink media to MCVideo UEs by IP unicast transmission to those participants utilizing unicast transport by means of the MCPTT-7 reference point;

-
distribute downlink media to MCVideo UEs using multicast downlink transport of media for the call by means of the MCVideo-8 reference point; and

-
provide a media mixing function where multiple media streams are combined into a single media stream for transmission to the MCVideo UE.

NOTE 1:
If media mixing function occurs within the media distribution function, it operates independently of the media mixer in the UE.

NOTE 2:
A media mixing function within the media distribution function is not possible where the media is end to end encrypted.
6.2.2.3.4
Media mixer

This functional entity exists on the UE and provides support for sending and receiving one or multiple media streams. It also provides support for combining multiple media streams into one media stream through the enforcement of media policy information.

6.2.2.3.5
MCVideo user database

This functional entity contains information of the MCVideo user profile associated with an MCVideo ID that is held by the MCVideo service provider at the application plane. The MCVideo user profile is determined by the mission critical organization, the MCVideo service provider, and potentially the MCVideo user.
Editor’s note:
The definition and functions of MCVideo ID and MCVideo user profile are FFS. 

Editor’s note:
The aspects of storing the different MC service user profiles (e.g. MCPTT user profile, MCVideo user profile) in common user database and/or multiple MC service user databases is FFS. 
6.2.2.3.6
Transmission control server

This functional entity provides support for centralised transmission control for on-network and distributed transmission control for off-network operation. It may schedule transmission requests according to uplink criteria from different transmission control participants, send an notification to all transmission control participants to allow them to receive the video according to downlink criteria if the transmission request is granted, and provide queuing in cases of contention. Transmission control applies to all MCVideo communications including group call and private call in different transmission modes like urgent real time, non-urgent real time and non-real time. For on-network operation, this functional entity is located with the MCVideo server. For off-network operation, this functional entity is located in the UE. 

6.2.2.3.7
Transmission control participant

The transmission control participant functional entity is responsible for handling outgoing transmission requests and the incoming video stream invitations and notifications. This functional entity is located in the UE for both on-network and off-network operations. 
6.2.2.3.A
Media server

The media server functional entity is responsible for receiving the streams and storing the stream as MCVideo content files. The stream storage as MCVideo content is a result of the MCVideo recording as part of the MCVideo processing at the MCVideo server. 
6.3
Reference points

Editor’s Note: Reference points should be described here. New subclauses may be added as required.
6.3.1
Reference point MCVideo-1 (between the MCVideo client and the MCVideo server)

The MCVideo-1 reference point, which exists between the MCVideo client and the MCVideo server, is used for MCVideo application signalling for establishing a session in support of MCVideo service. 
6.3.2
Reference point MCVideo-2 (between the MCVideo server and the MCVideo user database)

The MCVideo-2 reference point, which exists between the MCVideo server and the MCVideo user database, is used by the MCVideo server to obtain information about a specific user. 
6.3.3
Reference point MCVideo-3 (between the MCVideo server and the MCVideo server)

The MCVideo-3 reference point, which exists between the MCVideo server and another MCVideo server from an MC service provider for MCVideo application signalling.
6.3.A
Reference point MCVideo-4 (between the transmission control participant and the transmission control server)

The MCVideo-4 reference point, which exists between the transmission control participant and the transmission control server, is used for MCVideo transmission control signalling over unicast. The MCVideo-4 reference point uses the SGi reference point defined in 3GPP TS 23.002 [4].
6.3.4
Reference point MCVideo-7 (between the media distribution function and the media mixer)

The MCVideo-7 reference point, which exists between the media distribution function and the media mixer, is used to exchange unicast media between the media distribution function of the MCVideo server and the media mixer of the MCVideo client. The MCVideo-7 reference point uses the SGi reference point defined in 3GPP TS 23.002 [4].
6.3.5
Reference point MCVideo-8 (between the media distribution function and the media mixer)

The MCVideo-8 reference point, which exists between the media distribution function and the media mixer, is used by the media distribution function of the MCVideo server to send multicast media to the media mixer of the MCVideo client. The MCVideo-8 reference point uses the MB2-U interface defined in 3GPP TS 23.468 [7].
6.3.B
Reference point MCVideo-9 (between the transmission control participant and the transmission control server)

The MCVideo-9 reference point, which exists between the transmission control participant and the transmission control server, is used MCVideo transmission control signalling over multicast. The MCVideo-9 reference point uses the MB2-U interface defined in 3GPP TS 23.468 [7].
6.3.C
Reference point MCVideo-10 (between the MCVideo server and the media server)

The MCVideo-10 reference point, which exists between the MCVideo server and the media server, is used by the MCVideo server to initiate MCVideo media transmissions recording at the media server which results in the storing the media as MCVideo content at the media server.
************************Change End********************
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