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[bookmark: _Toc20156232][bookmark: _Toc27501389][bookmark: _Toc36049515][bookmark: _Toc45210281][bookmark: _Toc51861106][bookmark: _Toc114756037][bookmark: _Toc98840425]* * * First Change * * * *

[bookmark: _Toc20208500][bookmark: _Toc36044611][bookmark: _Toc45216092][bookmark: _Toc154407747]4.1.1.1	General
For adhoc video group calls the users participating in a video group call are either determined by the list of users provided by the initiator, or by the MCVideo server based on criteria provided by the initiator. In an adhoc video group call after the call is setup, at a given time multiple group members (the allowed maximum simultaneous MCVideo transmitting group members is configured in the group configuration data) are allowed to transmit videos and all other participating users are invited to accept the incoming videos. Each of the other participating users has the option to accept or reject the incoming videos. After accepting the video, the participating users can end the video being received at any time.
ForIn other types ofa video group call after the call is setup, at a given time multiple group members (the allowed maximum simultaneous MCVideo transmitting group members is configured in the group configuration data) are allowed to transmit videos and all other affiliated group members are invited to accept the incoming videos. Each of the other affiliated group members has the option to accept or reject the incoming videos. After accepting the video, the affiliated group member can end the video being received at any time. . 
For all types of group calls Tthe control action for obtaining this mode of operation is known as transmission and reception control. The direct actors of transmission and reception control are the transmission participants and the transmission control server. A transmission participant does the transmission and reception control related actions in the MCVideo client. The transmission control server is the decision maker of the transmission and reception control. In on-network the transmission control server is in the MCVideo server with the controlling role. In off-network no specific transmission control server exists. The current video transmitter plays the role of transmission control server.
Transmission control actions in on-network are described in clause 4.1.1.2. The differences for off-network transmission control are described in clause 4.1.1.3.
NOTE:	End-user actions as operation of the video transmit, video transmission end, video receive and video reception end button illustrates functionality but no end-user actions are mandated by the present document.

* * * Next Change * * * *

[bookmark: _Toc20208501][bookmark: _Toc36044612][bookmark: _Toc45216093][bookmark: _Toc154407748]4.1.1.2	On-network transmission and reception control
At any point in time a group member can request permission to transmit.
When the allowed maximum simultaneous MCVideo transmitting group members is not reached, a group member can click the video transmission send button, meaning the request for permission to transmit. The transmission participant entity of this user reflects this request to the transmission control server by sending a Transmission Request message. If the transmission control server decides to permit, it informs this permission for this request by sending a Transmission Granted message to the requesting group member. The transmission control server informs the initiation of the transmission to the other group members by sending a Media Reception Notification message. Once the group member receives the permission, a permission indication (permission tone) is generated by the client to inform the user that the video starts being transmitted. The media packets (encoded audio stream and video stream) are sent to the controlling MCVideo server and from there they are distributed to all receivers of this group. The click on the video transmission end button indicates the user's intention to end transmitting. Once the video transmission end button is clicked, the transmission participant sends a Transmission End Request message to the transmission control server indicating that this user has finished transmitting. This cycle, starting from the Transmission Granted message and ending with Transmission End Request message, is known as 'video transmission'.
In the beginning of a call the initial transmit request can be implied by the SIP message which initiates the call as specified in 3GPP TS 24.281 [2] without any specific Transmission Request message.
A group member can also request permission to transmit media by sending a Transmission Request message when the allowed maximum simultaneous MCVideo transmitting group members is reached. The transmission control server can resolve this request in several ways.
1.	If this request has higher priority than any one of the ongoing video transmissions, the transmission control server revokes the ongoing video transmission with lowest priority by sending a Transmission Revoke message to the video transmitter of the video transmission with lowest priority. The transmitter is interrupted and the current video transmission is ended by the current transmission participant by sending a Transmission End Request message. Then the transmission control server sends a Transmission Granted message to the revoking user and sends Media Reception Notification messages for adhoc group calls to the other participating users, and for the other group call types to the other affiliated group members. Then a new video transmission starts.
2.	If this request does not have higher priority and transmission request queueing is not used the transmission control server rejects this request by sending a Transmission Deny message to the requester. Then a reject indication (reject tone) is generated for the user. The ongoing video transmissions continue.
3.	If request queueing is used the transmission control server sends Transmission Queue Position Info message indicating that there is no permission but the request is queued for potential permission when the current video transmissions end. Then a "queued" indication is generated for the user. The ongoing video transmissions continues.
For adhoc group calls when a participating user receives the Media Reception Notification message, if the maximum number of simultaneous video streams that can be received is not reached, a warning indication (new video coming tone) is generated by the client to inform the user that a new video transmission is coming to be accepted. For other types of group calls,Wwhen an affiliated group member receives the Media Reception Notification message, if the maximum number of simultaneous video streams that can be received is not reached, a warning indication (new video coming tone) is generated by the client to inform the user that a new video transmission is coming to be accepted. The click on the video receive button indicates the user accepts the video, the transmission participant entity of this user sends a Receive Media Request message to the transmission control server. If the transmission control server determines to accept the Receive Media Request, a Receive Media Response message is sent back to the requesting receiver. The click on the video reception end button indicates the receiver's intention to end the video reception. Once the video reception end button is clicked, the transmission participant sends a Media Reception End Request message to the transmission control server indicating that this user does not want to receive the video transmission any more. Once receiving the Media Reception End Request message, the transmission control server interacts with media distribution function to stop sending the requesting video to the requesting receiver. If no one receives the video any more, the transmission control server can send Transmission End Request to the video transmitting user to end the video transmitting.
For pre-arranged group call and chat group call If maximum number of simultaneous video streams that can be received towards the affiliated group member is reached, the transmission participant can resolve this Media Reception Notification in several ways.
1.	If this notification has higher priority than any one of the ongoing video receptions, the transmission participant endsi the ongoing video reception with lowest priority by sending a Media Reception End Request message to the transmission control server indicating that this user does not want to receive the video transmission any more.. Then the transmission participant sends a Transmission Granted message to the revoking user and send Media Reception Notification message to other affiliated group members. Then the transmission participant sends a Receive Media Request to the transmission control server to receive the new video transmission. Then a new video reception starts.
2.	If this notification does not have higher priority, a warning indication and a prompt (new video available but the maximum number of simultaneous video streams that can be received is reached) is generated by the client to inform the user that a new video transmission is available but the maximum number of simultaneous video streams that can be received is reached, and prompts the user to make a decision. If the user reject the new video transmission invitation, the ongoing video receptions continue and the video transmission is added to a recently invited group communications list locally for later reception.  If the user end the other ongoing video reception to accept the new video transmission, then the transmission participant sends a Receive Media Request to the transmission control server to receive the new video transmission. Then a new video reception starts.
For adhoc group call if the maximum number of simultaneous video streams that can be received towards a participating user is reached, the transmission participant can resolve this Media Reception Notification in several ways.
1.	If this notification has higher priority than any one of the ongoing video receptions, the transmission participant ends the ongoing video reception with lowest priority by sending a Media Reception End Request message to the transmission control server indicating that this user does not want to receive the video transmission any more. Then the transmission participant sends a Transmission Granted message to the revoking user and send Media Reception Notification message to other participating users. Then the transmission participant sends a Receive Media Request to the transmission control server to receive the new video transmission. Then a new video reception starts.
2.	If this notification does not have higher priority, a warning indication and a prompt (new video available but the maximum number of simultaneous video streams that can be received is reached) is generated by the client to inform the user that a new video transmission is available but the maximum number of simultaneous video streams that can be received is reached, and prompts the user to make a decision. If the user reject the new video transmission invitation, the ongoing video receptions continue and the video transmission is added to a recently invited group communications list locally for later reception.  If the user end the other ongoing video reception to accept the new video transmission, then the transmission participant sends a Receive Media Request to the transmission control server to receive the new video transmission. Then a new video reception starts.

During the video transmissions, a queued user can ask its position in the queue by sending a Transmission Queue Position Request message. Then the transmission control server provides the information by sending Transmission Queue Position Info message. A queued user can also remove itself from the queue by sending a Transmission End Request message. This kind of message exchange during the video transmissions does not affect the ongoing video transmissions.
If request queueing is used, by the end of a video transmission, the transmission control server gives the transmit permission to the first pending request in the queue. For pre-arranged group call and chat group callthis, it sends the same messages as in the beginning of a video transmission; Transmission Granted message to the permitted user and Media Reception Notification message to the other affiliated group members. For adhoc group call, it sends the same messages as in the beginning of a video transmission; Transmission Granted message to the permitted user and Media Reception Notification message to the other participating users. The permitted user is expected to click the video transmission send button after the permission tone within a well-defined short period of time. If the permitted user does not click the video transmission send button, the MCVideo client loses the transmission permission.
If queueing is used the ordering in the queue is affected by the priority of the users in the queue.
A transmission request with pre-emptive priority can be granted with revoking the ongoing video transmitter with lowest priority.
During silence (when no video transmission is ongoing), the transmission control server can send Transmission Idle message to all transmission participants from time to time. The transmission control server sends Transmission Idle message in the beginning of silence.
Some of the transmission control messages can be repeated as specified in state machines specified in clause 6.
The call can be released after a long silence period.

* * * Next Change * * * *

[bookmark: _Toc20208508][bookmark: _Toc36044619][bookmark: _Toc45216100][bookmark: _Toc154407755]4.1.2.3	During a media transmission
If an MBMS subchannel exists, the participating MCVideo function forwards the media plane control messages, received from the controlling MCVideo function via MBMS subchannel for media plane control. For pre-arranged group call and chat group call, Oonly transmission control messages which are transmitted to more than one affiliated group member are forwarded to the MBMS bearer (e.g. the Media transmission notification, Transmission Idle and Transmission end notify messages). Transmission control messages can be repeated as long as the transmission is on going for improving the reception probability. For adhoc group call, only transmission control messages which are transmitted to more than one participating user are forwarded to the MBMS bearer (e.g. the Media transmission notification, Transmission Idle and Transmission end notify messages). Transmission control messages can be repeated as long as the transmission is on going for improving the reception probability The participating MCVideo function forwards the media packets, received from the controlling MCVideo function, via the MBMS subchannel for media.
For pre-arranged group call and chat group call, Aamongst all affiliated group members under this participating MCVideo function, the participating MCVideo function is informed or is enabled to deduce the group members which do not or cannot receive the MBMS subchannels. For adhoc group call, amongst all affiliated group members under this participating MCVideo function, the participating MCVideo function is informed or is enabled to deduce the group members which do not or cannot receive the MBMS subchannels The participating MCVideo function forwards the media packets and the media plane control messages, received from the controlling MCVideo function, to the group members which do not or cannot receive the MBMS subchannels, using unicast bearers allocated for media and media plane control respectively.

* * * Next Change * * * *

[bookmark: _Toc20208673][bookmark: _Toc36044784][bookmark: _Toc45216265][bookmark: _Toc154407926]6.3.5.1	General
The transmission control interface towards the MCVideo client in the transmission control server shall behave according to the state diagram and state transitions specified in this clause.
Figure 6.3.5.1-1 shows the states and state transitions for an associated transmission participant in the transmission control server.


Figure 6.3.5.1-1: Transmission control server state transition diagram for basic transmission control operation towards the transmission participant
The transmission control interface towards the MCVideo client in the transmission control server shall create one instance of the 'basic transmission control operations' state machine towards the MCVideo client for every transmission participant served by the transmission control server as follows:
1.	For pre-arranged group call and adhoc group call in case of an originating MCVideo call, the 'basic transmission control operation towards the transmission participant' state machine shall be created when the MCVideo server sends the SIP 200 (OK) response towards the originating MCVideo client.
2.	For pre-arranged group call and adhoc group call in case of a terminating MCVideo call, the 'basic transmission control operation towards the transmission participant' state machine shall be created when the transmission control server receives the SIP 200 (OK) response.
3.	For chat group call the 'basic transmission control operation state machine towards the transmission participant' shall be created when the MCVideo server sends the SIP 200 (OK) response to the received initial SIP INVITE request.
The transmission participant associated to the 'basic transmission control operation towards the transmission participant' state machine is here referred to as the "associated transmission participant".
The external inputs to the state machine are:
1.	directives coming from the transmission control arbitration logic;
2.	transmission messages sent by the transmission participants;
3.	media; and
4.	in certain cases, SIP messages used for call handling.
If transmission control messages or RTP media packets arrives in a state where there is no procedure specified in the following clauses, the transmission control interface towards the MCVideo client in the transmission control server: 
1.	shall discard the transmission control message;
2.	shall request the network media interface in the MCVideo server to discard any received RTP media packet; and
3.	shall remain in the current state.
State details are explained in the following clauses.

* * * Next Change * * * *

[bookmark: _Toc20208676][bookmark: _Toc36044787][bookmark: _Toc45216268][bookmark: _Toc154407929]6.3.5.2.2	SIP Session initiated
When a SIP Session is established and if the session is a normal group call session:
NOTE 1:	Temporary group call is not supported in this release. Normal group call contains pre-arranged group call, chat group call, broadcast group call, adhoc group call.
1.	if an MCVideo client initiates an MCVideo call with an implicit Transmission request, and the MCVideo call does not exist yet, the transmission control interface towards the MCVideo client in the transmission control server:
a.	shall initialize a general state machine as specified in clause 6.3.4.2.2; and
NOTE 2:	In the clause 6.3.4.2.2 the 'general transmission control operation' state machine will continue with the initialization of the 'general transmission control operation' state machine.
b.	shall enter the state 'U: permitted' as specified in the clause 6.3.5.5.2;
2.	if the associated MCVideo client rejoins an ongoing MCVideo call without an implicit Transmission request or initiates or joins a chat group call without an implicit Transmission request or attempts to initiate an already existing MCVideo call without an implicit Transmission request, and
a.	if an MCVideo call already exists but no MCVideo client has the permission to send media, the transmission control interface towards the MCVideo client in the transmission control server:
i.	should send a Transmission Idle message to the MCVideo client. The Transmission Idle message:
A.	shall include a Message Sequence Number field with a Message Sequence Number value increased with 1; and
B.	if a group call is a broadcast group call, a system call, an emergency call, an imminent peril call, or a temporary group session, shall include the Transmission Indicator field with appropriate indications; and
ii.	shall enter the state 'U: not permitted and Transmit Idle' as specified in the clause 6.3.5.5.2;
b.	if an MCVideo call is initiated, the transmission control interface towards the MCVideo client in the transmission control server:
i.	shall enter the state 'U: not permitted and Transmit Idle' as specified in the clause 6.3.5.5.2; and
ii.	shall initialize a general state machine as specified in clause 6.3.4.2.2; and
NOTE 3:	In the clause 6.3.4.2.2 the general state machine will continue with the initialization of the general state machine.
c.	if other MCVideo clients have the permission to send media, the transmission control interface towards the MCVideo client in the transmission control server:
i.	shall enter the 'U: not permitted and Transmit Taken' state as specified in the clause 6.3.5.4.2;
NOTE 4:	If multiple MCVideo clients have the permission to send a media, the following Media Transmission Notification messages will be handle as in 'U: not permitted and transmit taken' state as specified in the clause 6.3.5.4.2.
3.	if the associated transmission participant attempts to initiate an already existing MCVideo call with an implicit Transmission request;
a.	if no MCVideo client has the permission to send media, the transmission control interface towards the MCVideo client in the transmission control server:
i.	shall processes the implicit Transmission request as if a Transmission Media Request message was receive as specified in clause 6.3.4.3.3; and
ii.	shall enter the state 'U: permitted' as specified in the clause 6.3.5.5.2;
b.	if the MCVideo client negotiated support of queueing Transmission requests as specified in clause 14 and if other MCVideo clients have the permission to send media and if Cx (Simultaneous Transmission video) has not reached it upper limit, the transmission control interface towards the MCVideo client in the transmission control server:
i.	shall processes the implicit Transmission request as if a Transmission Media Request message was receive as specified in clause 6.3.4.4.12; and
ii.	shall enter the state 'U: permitted' as specified in the clause 6.3.5.5.2;
c.	if the MCVideo client negotiated support of queueing Transmission requests as specified in clause 14 and if other MCVideo clients have the permission to send media and if Cx (Simultaneous Transmission video) has reached it upper limit, the transmission control interface towards the MCVideo client in the transmission control server:
i.	shall set the priority level to the negotiated maximum priority level that the MCVideo client is permitted to request, except for pre-emptive priority, when high priority is used;
NOTE 5:	The maximum transmission priority the transmission participant is permitted to request is negotiated in the "mc_priority" fmtp attribute as specified in clause 14.
NOTE 6:	The initial implicit Transmission request will not result in pre-emption when an MCVideo client is joining an ongoing MCVideo call. If the MCVideo client wants to pre-empt the current MCVideo client that are sending media, an explicit Transmission request with pre-emptive transmission priority is required.
ii.	shall insert the MCVideo client into the active Transmission request queue to the position immediately following all queued Transmission requests with the same transmission priority;
iii.	shall send a Transmission Queue Position Info message to the MCVideo client. The Transmission Queue Position Info message:
A	shall include the queue position and transmission priority in the Queue Info field; and
B.	if a group call is a broadcast group call, a system call, an emergency call, an imminent peril call, or a temporary group session, shall include the Transmission Indicator field with appropriate indications;
iv.	should send a Transmission Queue Position Info message with the updated status to the MCVideo clients in the active Transmission request queue which negotiated queueing of Transmission requests as specified in clause 14, which have requested the queue status, whose queue position has been changed since the previous Transmission Queue Position Info message and which is not the joining MCVideo client. The Transmission Queue Position Info message:
A	shall include the queue position and transmission priority in the Queue Info field; and
B.	if a group call is a broadcast group call, a system call, an emergency call, an imminent peril call, or a temporary group session, shall include the Transmission Indicator field with appropriate indications; and
v.	shall enter the 'U: not permitted and Transmit Taken' state as specified in the clause 6.3.5.4.2; and
d.	if the MCVideo client did not negotiate queueing of Transmission requests and if other MCVideo clients have the permission to send media and if Cx (Simultaneous Transmission video) has reached it upper limit, the transmission control interface towards the MCVideo client in the transmission control server:
i.	shall enter the 'U: not permitted and Transmit Taken' state as specified in the clause 6.3.5.4.2; and
4.	if the MCVideo client is invited to the MCVideo call and
a.	if other MCVideo clients have permission to send media, the transmission control interface towards the MCVideo client in the transmission control server:
i.	shall enter the 'U: not permitted and Transmit Taken' state as specified in the clause 6.3.5.4.2; and
b.	if no other MCVideo client has the permission to send a media; the transmission control interface towards the MCVideo client in the transmission control server:
i.	should send a Transmission Idle message to the MCVideo client. The Transmission Idle message:
A.	shall include a Message Sequence Number field with a <Message Sequence Number> value increased with 1; and
B.	if a group call is a broadcast group call, a system call, an emergency call, an imminent peril call, or a temporary group session, shall include the Transmission Indicator field with appropriate indications; and
ii.	shall enter the 'U: not permitted and Transmit Idle' state as specified in the clause 6.3.5.3.2.

* * * Next Change * * * *

[bookmark: _Toc20208760][bookmark: _Toc36044871][bookmark: _Toc45216353][bookmark: _Toc154408020]6.3.7.1	General
The reception control interface towards the MCVideo client in the transmission control server shall behave according to the state diagram and state transitions specified in this clause.
Figure 6.3.7.1-1 shows the states and state transitions for an associated transmission participant in the transmission control server.



Figure 6.3.7.1-1: Transmission control server state transition diagram for basic reception control operation towards the transmission participant
The reception control interface towards the MCVideo client in the transmission control server shall create one instance of the 'basic reception control operations' state machine towards the MCVideo client for every transmission participant served by the transmission control server as follows:
1.	For pre-arranged group call and adhoc group call in case of an originating MCVideo call, the 'basic reception control operation towards the transmission participant' state machine shall be created when the MCVideo server sends the SIP 200 (OK) response towards the originating MCVideo client.
2.	For pre-arranged group call and adhoc group call in case of a terminating MCVideo call, the 'basic reception control operation towards the transmission participant' state machine shall be created when the transmission control server receives the SIP 200 (OK) response.
3.	For chat group call the 'basic reception control operation state machine towards the transmission participant' shall be created when the MCVideo server sends the SIP 200 (OK) response to the received initial SIP INVITE request.
The transmission participant associated to the 'basic reception control operation towards the transmission participant' state machine is here referred to as the "associated transmission participant".
The external inputs to the state machine are:
1.	directives coming from the reception control arbitration logic;
2.	transmission control messages sent by the transmission participants;
3.	media; and
4.	in certain cases, SIP messages used for call handling.
If transmission control messages or RTP media packets arrives in a state where there is no procedure specified in the following clauses, the transmission control interface towards the MCVideo client in the transmission control server: 
1.	shall discard the transmission control message;
2.	shall request the network media interface in the MCVideo server to discard any received RTP media packet; and
3.	shall remain in the current state.
State details are explained in the following clauses. 

* * * Next Change * * * *

[bookmark: _Toc20208763][bookmark: _Toc36044874][bookmark: _Toc45216356][bookmark: _Toc154408023]6.3.7.2.2	SIP Session initiated
When a SIP Session is established and if the session is a normal group call session:
NOTE 1:	Temporary group call is not supported in this release. Normal group call contains pre-arranged group call, chat group call, broadcast group call, adhoc group call.
1.	if an MCVideo client initiate an MCVideo call, and the MCVideo call does not exist yet, the transmission control interface towards the MCVideo client in the transmission control server:
a.	shall initialize a general state machine as specified in clause 6.3.6.2.2; and
NOTE 2:	In the clause 6.3.6.2.2 the 'general reception control operation' state machine will continue with the initialization of the 'general reception control operation' state machine.
b.	shall enter the state 'U: not permitted to receive' as specified in the clause 6.3.7.3.2; and
2.	if the associated transmission participant attempts to initiate an already existing MCVideo call or MCVideo client rejoins an ongoing MCVideo call or if the MCVideo client is invited to the MCVideo call
a	if no MCVideo client has the permission to send media, the transmission control interface towards the MCVideo client in the transmission control server
i.	shall enter the state 'U: not permitted to receive' as specified in the clause 6.3.7.3.2; and
b	if other MCVideo clients have permission to send a media, the transmission control interface towards the MCVideo client in the transmission control server:
i.	shall enter the state 'U: not permitted to receive' as specified in the clause 6.3.7.3.2; and
ii.	shall send media transmission notification as specified in the clause 6.3.7.3.3.
NOTE 3:	The usecases, the MCVideo client initiating new call, joining ongoing call and re-joining ongoing call are applicable towards the originating MCVideo client and for other usecases it is applicable towards the terminating MCVideo client.
The maximum reception priority of the transmission participant is permitted to request is negotiated in the "mc_reception_priority" fmtp attribute as specified in clause 14.

* * * Next Change * * * *

[bookmark: _Toc20209036][bookmark: _Toc36045147][bookmark: _Toc45216633][bookmark: _Toc154408378]14.2.3	"mc_priority" fmtp attribute
The MCVideo client shall include the "mc_priority" fmtp attribute when a transmission priority different than the default priority is required. The MCVideo client should base transmission priority on the configured value in 3GPP TS 24.484 [7].
When inviting an MCVideo client or an MCVideo group to a pre-arranged group call, the controlling MCVideo function and the non-controlling MCVideo function shall include in the "mc_priority" fmtp attribute with the value of the <user-priority> element in the <entry> element specified in 3GPP TS 24.481 [5].
When inviting an MCVideo client or an MCVideo group to an adhoc group call, the controlling MCVideo function shall include in the "mc_priority" fmtp attribute with the value of the <user-priority> element in the <entry> element specified in 3GPP TS 24.481 [5].

* * * Next Change * * * *

[bookmark: _Toc20209045][bookmark: _Toc36045156][bookmark: _Toc45216642][bookmark: _Toc154408388]14.3.5	"mc_implicit_request" fmtp attribute
If the "mc_implicit_request" fmtp attribute is included in an SDP offer, the MCVideo server shall accept the initial INVITE request to be an implicit request for media transmission unless the MCVideo client is joining a chat group call ,or an ongoing pre-arranged call, or an ongoing adhoc group call and include the "mc_implicit_request" fmtp attribute in responses to the SIP request.

* * * Next Change * * * *
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