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1.
Background
The TS 23.179 requires in subclause 10.9.1.4 that floor control shall be possible when groups from multiple MCPTT systems are involved.

Figure 10.9.1.4.1-1 describes the procedure for floor control involving groups from multiple MCPTT systems.
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1. Session is established. Floor control is established among floor participants and floor control servers. 

 
2.
Problem analysis

2.1
General

Since the floor control server believes that the floor control server 1 believes that the floor control server 2 is an MCPTT client:

-
the interface between the floor control server 1 and floor control server 2 needs to handle floor request message (in both directions) sent or received from the floor control server 1 targeting different MCPTT clients.  

-
the non-controlling MCPTT function sometimes needs to send floor requests to MCPTT clients on behalf of the floor control server in the home, e.g. when one of the MCPTT client is granted the floor the floor control server have to send the Floor Taken message to the other MCPTT clients connected to the floor control server 2.
-
further, floor participant 2 and 3 may also be another floor control server (even if the flow above does not show that complicated case).

2.1
Implementation proposal

2.1.1
General principle
The associated pCRs assumes and implements the following possibilities:
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FP = floor participant

The "Floor control server 1" is the floor control server in the controlling MCPTT function performing the arbitration logic.

The Floor control server 2, n and X are floor control servers in a non-controlling MCPTT function of a MCPTT group. 

Imagine that FP 20, FP 21, FP 22, FP 23, FP n0, FP n1, FP n2 and FP n3 all sends a Floor Request message at the same time using the same priority.

Requests from FP n0 – n3 will be sent between the Floor control server n and floor control server 2.

Requests from FP n0 – n3 and FP 20 – 23 will be sent between the Floor control server 2 and floor control server 1.

The first request will be granted, some of the requests will be denied (if queueing is not supported by the floor participant) and some will be queued (if queueing is supported by the floor participant).

The floor control server 1 need to send one Floor Granted message, several Floor Deny messages and several Floor Queue Position Info messages and they need all to be sent to the right floor participant.

Since the floor control server 1 sends one Granted to the floor control server believing that the floor control server is an MCPTT client, the Floor Taken message will only be sent to FP 10, FP 11, FP 12 and FP 13 hence the floor control server 2 needs to send the Floor Taken message to all connected MCPTT clients that was not granted the floor when receiving the Floor Granted message (this includes a Floor Taken messages to the floor control server 2, that looks like an floor participant). If it was one of the FP n0, FP n1, FP n2 or FP n3 that was granted the floor, the floor control server 2 need to forward the Floor Granted message to the floor control server n that needs to send a Floor Taken to all connected MCPTT clients except the granted floor participant.

To solve all this complicated problems a Track Info field is introduced. The Track Info field looks as follows:

Table 8.2.3.13-1: Track Info coding

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|Track Info     |Track Info     |Queueing       |Track Info     |

|field ID value |length value   |Capability     |Priority Level |
|               |               |value          |value          |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                  Floor Participant Reference 1                |

:                               |                               :

|                  Floor Participant Reference n                |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The Queueing Capability is the value of the "mc_queueing" SDP attribute negotiated with the MCPTT client

The Track Info Priority Level is the value of the "mc_priority" SDP attribute negotiated with the MCPTT client

The Floor Participant Reference 1 – n is a local temporary identifier that the non-controlling MCPTT function of an MCPTT group assigns to each participant.

2.1.1
Floor Ack message principle

The following principles have been implemented in the associated pCRs.

1. 
The floor control server never request the Floor Ack message when sending the Floor Idle or Floor Taken to all floor participants behind partner non-controlling MCPTT functions. If a Floor Ack is needed, the floor participant interface directly connected to a MCPTT client may indicate that a Floor Ack is needed.

2.
Since the procedure is not always the same depending on what the Floor Ack is acknowledging a new field: Message Type is introduced. The Message Type field looks as follows:

Table 8.2.3.14-1: Message Type coding

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|Message Type   |Message Type   |Message Type   |Spare          |

|field ID value |length value   |value          |               |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The Message Type value contains the same binary value as defined for the floor control message.

2.1.1
State machines

The procedure in the associated pCR implements the following:

1.
The interface towards a floor control server is stateless

2.
The interface towards floor participants uses a simple state machine as follows:
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3. 
Filtering of message is for the moment left for further study, but to many changes are not expected in 24.380 since filtering is an implementation issue according to TS 23.179.

3.
Summary

The principles in clause 2 is implemented in C1-16jppp and C1-16jqqq.
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