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Abstract: This contribution presents information flows for Floor Control in an On-Network.
1. Discussion

This paper proposes a solution for supporting floor control in an on-network scenario. The proposal is based on solution in TR 23.779 “Solution 6-2-2: Solution for on-network Floor Control (alternative #2)”.
Here are the requirements from TS 22.179 related to floor control that are addressed in the proposed solution.

	[R-6.2.3.2-007] Following an MCPTT Private Call (with Floor control) request for permission to transmit, the MCPTT User that is allowed to transmit shall be given an indication that the user is allowed to transmit to the targeted MCPTT User.
[R-6.2.3.2-008] Following an MCPTT Private Call (with Floor control) request for permission to transmit, an MCPTT User that is not allowed to transmit shall be given an indication that the permission to transmit was rejected or queued.

[R-6.2.3.2-009] The MCPTT Service shall provide an indication to receiving Participants that the transmitting Participant is starting to transmit.
[R-6.2.2-005] If an MCPTT Group Call request to transmit has been queued, the MCPTT Service shall provide, upon request, that MCPTT User's current position in the queue.


Floor participant and Floor control server from TR 23.779:

	6.5.4
Media plane

6.5.4.1
Floor participant

The floor participant functional entity is responsible for floor requests, and, in off-network operation, for the full functionality of decentralised floor control.

Editor's note:
In the allocation of functional entities, this functional entity is allocated to the user's device. 

6.5.4.2
Floor control server

This functional entity provides support for centralised floor control, for both on-network and off-network operation.

Editor's note:
In the allocation of functional entities, this functional entity is collocated with the MCPTT application in on-network operation and is allocated to the user’s device in off-network operation. 


2. Proposal

It is proposed to update TR 23.779 as follows.

-------------------------------------------Begin First Change-----------------------------------------------

5.6.2.2
Solution 6-2-2: Solution for on-network Floor Control (alternative #2)
5.6.2.2.1
Functional Description
The solution is for providing a floor control to MCPTT UE in the on-network case. When a MCPTT group call session is established, the MCPTT UE(s) and the MCPTT server negotiate how to perform the floor control (e.g., port number). Actual floor control is made by using floor control messages between the MCPTT UE and the MCPTT server. The following information flows shall be supported between the MCPTT server and the MCPTT UE(s):
-
Floor request (from UE to server): used to request a floor for media transfer.

-
Floor granted (from server to UE): used to indicate that a request for floor is granted and media transfer is possible.
-
Floor rejected (from server to UE): used to indicate that a request for the floor is rejected.
-
Floor idle (from server to UE): used to indicate that a session is in idle status.
-
Floor release (from UE to server): used to indicate the media transfer is completed and floor is released.

-
Floor taken (from server to UE): used to indicate the floor is given to another MCPTT user.

-
Floor revoke (from server to UE): used to indicate the floor granted to MCPTT UE is not available anymore.
-
Queue position (from server to UE): used to indicate the floor request is queued and the queue position to the floor requesting UE.

When the MCPTT server receives a floor request from the MCPTT UE, it decides whether to give a grant or not based on the session status (i.e., whether the grant is given to another user or not), user profile, priority, and so on. The result is informed to the requesting MCPTT UE. When the MCPTT UE receives a floor granted message, it can send voice media over the uplink bearer established beforehand. The floor revoke message can be used to implement a override of grant among multiple floor requests according to the priority.
5.6.2.2.2
Procedures
Figure 5.6.2.2.2-1 shows the high level procedure that the floor control is conducted for the MCPTT session already established between MCPTT UE and server. Only two UEs involved in the session are shown for the simplicity.
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Figure 5.6.2.2.2-1 Floor control during an MCPTT session

1.
MCPTT session is established between MCPTT UEs (UE A and UE B) and MCPTT server. During the session establishment, floor control parameter (e.g., port number) is negotiated between MCPTT UEs and server. It is assumed that the session is now in idle status.

2.
UE A wants to send voice media over the session. 

3.
UE A sends a floor request message to MCPTT server. 

NOTE 1: There could be more users requesting floor at the same time, in such a case the floor requests are queued as decided by MCPTT server e.g., based on priority and the floor requesting user can know the queue status i.e., position of floor request in the queue.

4.
MCPTT server determines to accept the floor request from UE A. It responses with a floor grant message to UE A while sending a floor taken message to the other UE (UE B).

5.
The floor granted may be notified to the user of UE A. Similarly, the floor taken to UE B may be informed to the user of UE B.

6.
UE A starts to sending voice media over the session established beforehand.
Figure 5.6.2.2.2-2 shows the high level procedure that the floor control is conducted for the MCPTT session already established between MCPTT UE and server with a override based on priority. Only two UEs involved in the session are shown for the simplicity.
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Figure 5.6.2.2.2-2 Floor control during an MCPTT session with override
1.
It is assumed that MCPTT UE B has been given a floor grant and is transmitting voice media.

2.
UE A having a priority which is relatively higher than that of UE B wants to send voice media over the session. 

3.
UE A sends a floor request message to MCPTT server. 

NOTE 2:
There could be more users requesting floor at the same time, in such a case the floor requests are queued as decided by MCPTT server e.g., based on priority and the floor requesting user can know the queue status i.e., position of floor request in the queue.

4.
MCPTT server determines to accept the floor request from UE A according to the priority. It responses with a floor grant message to UE A while sending a floor revoke message to the other UE (UE B).

5.
The floor granted may be notified to the user of UE A. Similarly, the status that the floor is taken to UE A due to the priority may be informed to the user of UE B.

6.
UE A starts to sending voice media over the session established beforehand.

5.6.2.2.3
Impact on Existing Entities and Interfaces

This may be new solution in 3GPP but re-uses the existing solution in OMA PCPS.
5.6.2.2.4
Solution Evaluation

This solution re-uses existing solution which is more complete and addresses MCPTT requirements related to floor control.
-------------------------------------------End First Change-----------------------------------------------

-------------------------------------------Begin Second Change-----------------------------------------------

7.X
Floor Control Information Flows for On Network MCPTT Service
The solution is for providing a floor control to MCPTT UE in an on-network case. Floor control is performed by using floor control messages between the MCPTT floor participant and the MCPTT floor control server. The following information flows shall be supported between the MCPTT floor control server and the MCPTT floor participant:
-
Floor request (from UE to server): used to request a floor for media transfer.

-
Floor granted (from server to UE): used to indicate that a request for floor is granted and media transfer is possible.
-
Floor rejected (from server to UE): used to indicate that a request for the floor is rejected.
-
Floor idle (from server to UE): used to indicate that a session is in idle status.
-
Floor release (from UE to server): used to indicate the media transfer is completed and floor is released.

-
Floor taken (from server to UE): used to indicate the floor is given to another MCPTT user.

-
Floor revoke (from server to UE): used to indicate the floor granted to MCPTT floor participant is not available anymore.
-
Queue position (from server to UE): used to indicate the floor request is queued and the queue position to the floor requesting UE.

When the MCPTT floor control server receives a floor request from the MCPTT floor participant, it decides whether to give a grant or not based on the session status (i.e., whether the grant is given to another user or not), user profile, priority, and so on. The result is informed to the requesting MCPTT floor participant. When the MCPTT floor participant receives a floor granted message, it can send voice media over the uplink bearer established beforehand. The floor revoke message can be used to implement an override of grant among multiple floor requests according to the priority. The floor queue status request can be used to know current position in the queue for floor.
7.X.1 Floor request, Floor grant and Floor taken during an MCPTT session
Figure 7.X.1-1 shows the high level procedure that the floor control is conducted for the MCPTT session already established between MCPTT floor participant and floor control server. Only two UEs involved in the session are shown for the simplicity.
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Figure 7.X.1-1 Floor request, floor grant, floor taken during an MCPTT session

1.
MCPTT session is established between MCPTT clients (client A and client B) and MCPTT server. And floor control is established between MCPTT floor participants and floor control server It is assumed that the floor is now in idle status.

2.
Floor participant A wants to send voice media over the session. 

3.
Floor participant A sends a floor request message to floor control server. 

4.
Floor control server determines to accept the floor request from floor participant A. It responds with a floor grant message to floor participant A while sending a floor taken message to the other floor participant (floor participant B).

5.
The floor granted may be notified to the user of UE A. Similarly, the floor taken may be informed to the user of UE B.

6.
Floor participant A starts sending voice media over the session established beforehand.
7.
Suppose there are one or more users requesting to talk at this time, the floor request(s) are queued as decided by floor control server e.g., based on priority. In this flow, floor participant B sends a floor request message. 
8.
Floor control server queues the request of floor participant B

9.
Floor control server sends queue position info to floor participant B.
7.X.2 Floor revoke, Floor rejected during an MCPTT session 
Figure 7.X.3-1 shows the high level procedure that the floor control is conducted for the MCPTT session already established between MCPTT floor participant (with floor granted to floor participant B) and floor control server (with an override based on priority). Only two UEs involved in the session are shown for the simplicity.
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Figure 7.X.2-1 Floor revoke, floor rejected during an MCPTT session

1.
It is assumed that floor participant B has been given floor and is transmitting voice media.

2.
Floor participant A having a priority which is relatively higher than that of floor participant B wants to send voice media over the session. 

3.
Floor participant A sends a floor request message to MCPTT floor control server. 

4.
MCPTT floor control server determines to accept the floor request from floor participant A according to the priority. It responds with a floor grant message to floor participant A while sending a floor revoke message to the other floor participant (floor participant B) stopping the voice media transmission from floor participant B.

5.
The floor granted may be notified to the user of client A. Similarly, the status that the floor is taken by client A due to the priority may be informed to the user of client B.

6.
Floor participant A starts to sending voice media over the session established beforehand.
7.
Now floor participant B may want the floor to start sending voice media.
8.
Floor participant B sends a floor request message to floor control server.

9. Floor control server determines whether to accept the floor request from floor participant B according to the priority. It responds with a floor rejected message to floor participant B, if floor participant B does not have priority over floor participant A.
10. The floor rejected may be notified to the user of floor participant B.
7.X.3 Queue position during an MCPTT session 
Figure 7.X.3-1 shows the high level procedure that the floor control is conducted for the MCPTT session already established between MCPTT client (with Floor granted to floor participant B) and server (with a override based on priority at floor control server). Only two UEs involved in the session are shown for the simplicity.
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Figure 7.X.3-1 Queue status during an MCPTT session

1.
It is assumed that floor participant B has been given a floor grant and is transmitting voice media. There are several other floor participants (including floor participating A) requesting floor which get queued at the floor control server. 
2.
Floor participant A would like to know its current position in the floor request queue.
3.
Floor participant A sends a queue position request message to the floor control server. 

4.
Floor control server determines the current queue position of floor participant A from the floor request queue. 
5.  Floor control server responds with the current position in queue position info message.

6.
User at floor participant A is notified the current queue position.
Editor's note:
It is FFS to add information flows for other scenarios e.g., floor idle, disconnect, connect, cancel queue.
-------------------------------------------End Second Change-----------------------------------------------
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