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Discussion
As per 3GPP TS 22.179 subclause 6.7.0, private calls in off-network shall be with Floor control.

"Private Calls can use Floor control or not. Private Calls (without Floor control) are only supported on network, whereas Private Calls (with Floor control) are supported both on and off network."
However, procedures in 3GPP TS 23.179 v1.0.0 for floor control in off-network do not mention about private calls, and the description addresses a group of MCPTT clients.

Below is the list of stage 1 requirements specific for off-network floor control. The requirements highlighted in blue are considered relevant for private calls.

7.3
Floor control

7.3.1
General aspects

[R-7.3.1-001] The off-network Floor control functionality in an MCPTT Service shall determine at a point in time which off-network Participant(s) are allowed to transmit to other off-network Participants.

[R-7.3.1-002] The off-network Floor control functionality in an MCPTT Service shall determine at a point in time which received transmission(s) from off-network Participant(s) shall be presented to the receiving off-network Participant(s).
7.3.2
Requesting permission to transmit

[R-7.3.2-001] A Participant in an off-network MCPTT Group call, with the authority to transmit, shall be able to request to transmit to the off-network MCPTT Group.

[R-7.3.2-002] The off-network Floor control functionality shall have a mechanism for resolving simultaneous requests for permission to transmit within the same call.

[R-7.3.2-003] Following an MCPTT Request for permission to transmit, the Affiliated MCPTT Group Member that is allowed to transmit shall be given an indication that the member is allowed to transmit on the member's Selected MCPTT Group.

[R-7.3.2-004] Following an MCPTT Request for permission to transmit, an Affiliated MCPTT Group Member that is not allowed to transmit on the Selected MCPTT Group shall be given an indication that permission to transmit was rejected or queued.

[R-7.3.2-005] 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-7.3.2-006] 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.
7.3.3
Override

[R-7.3.3-001] An MCPTT UE shall be pre-provisioned by an MCPTT Administrator and/or authorized user with the necessary information in order that Floor control override may operate during off-network MCPTT.

[R-7.3.3-002] The MCPTT Service shall provide a mechanism for MCPTT Administrators to create a priority hierarchy for determining what Participants, Participant types, and urgent transmission types, when operating off the network, be granted a request to override an active off-network MCPTT transmission.

[R-7.3.3-003] The priority hierarchy used for granting a request to override an active MCPTT transmission shall contain at least four (4) levels.

[R-7.3.3-004] The MCPTT Service shall provide a mechanism for Participants, to override an active MCPTT transmission of a transmitting Participant when the priority level of the overriding Participant or call type are ranked higher than the priority level of the transmitting Participant or call type.

[R-7.3.3-005] If an authorized Participant overrides an MCPTT transmission, the MCPTT Service shall provide a means of notifying the overridden Participant(s) that the transmission has been overridden.
[R-7.3.3-006] The MCPTT Service shall provide a mechanism to enable an MCPTT Administrator to configure which MCPTT Group transmission a Participant(s) receives, overriding and/or overridden for cases where an authorized Participant overrides an off-network MCPTT transmission. This mechanism, at the receiving Participant, shall also determine which transmission should be presented to the MCPTT User when an unauthorized transmission override has occurred due to a failure of transmit Floor control (e.g., due to the best effort nature of ProSe direct communication).
[R-7.3.3-007] If the MCPTT Group has been configured to only allow the overriding transmitting Participant to transmit, the MCPTT Service shall revoke the transmit permission of the overridden transmitting Participant.
[R-7.3.3-008] If the MCPTT Group has been configured to allow both overriding and overridden transmitting Participants to transmit, the MCPTT Service shall provide a mechanism for authorized receiving Participants to be able to listen to both the overriding transmission and any overridden Participant transmissions, dependent on configuration.
7.3.4
Terminating permission to transmit

[R-7.3.4-001] A transmitting Participant shall be able to indicate to the Off-Network MCPTT Service that the Participant no longer wants to transmit.

[R-7.3.4-002] The MCPTT Service shall provide an indication to receiving Participants that the transmitting Participant has finished transmitting.
7.3.5
Transmit time limit

[R-7.3.5-001] An MCPTT UE shall be pre-provisioned by an MCPTT Administrator and/or authorized user with the necessary information in order that a transmit time limit function may operate during off-network MCPTT.

[R-7.3.5-002] The MCPTT Service shall enable an MCPTT Administrator to configure the limit for the length of time that a Participant transmits from a single request to transmit.

[R-7.3.5-003] The Floor control functionality shall have a configurable limit for the length of time that a Participant transmits from a single request to transmit.

[R-7.3.5-004] The Floor control functionality shall provide an indication to the transmitting Participant that the Participant is within a configurable amount of time before his transmit time limit is reached.

[R-7.3.5-005] The Floor control functionality shall provide an indication to the transmitting Participant that the Participant's transmit time limit has been reached.

[R-7.3.5-006] The Floor control functionality shall remove the permission to transmit from the transmitting Participant when the Participant's transmit time limit has been reached.
Based on the list above, overall, the procedures defined for floor control in TS 23.179 v1.0.0 should apply to private calls as well, with one exception which is that there is no need to provide a queue list to the MCPTT client requesting the floor when the request is queued by the current talker.

It is therefore proposed to clarify that procedures in 10.12.2 apply to private calls too, via additional text in subclause 10.12.2.1, as well as modified text regarding floor control queue handling in subclause 10.12.2.1. It is also proposed to add a specific note in each of the procedures in subclause 10.12.2.2.1, subclause 10.12.2.4, subclause 10.12.2.5 and subclause 10.12.2.6.
Some additional changes are proposed:

· Instead of "pre-emption", subclause 10.12.2.1 should refer to "override",

· 10.12.2.1 "Introduction" is proposed to be remaned into "General".
Proposal
It is proposed to approve the below proposed changes to TS 23.179 v1.0.0:

FIRST CHANGE
10.12.2
Floor control for off-network MCPTT service

10.12.2.1
General
The procedures defined in this clause provide floor control to MCPTT UEs in off-network operation. The procedures apply to both private calls and group calls.
In off-network, floor control is performed by using floor control messages among the MCPTT clients without centralized MCPTT server. It is assumed, if the MCPTT client is granted to speak regardless of receiving floor granted message from another MCPTT client or locally granted in UE, then the MCPTT client can transmit the voice packets. 

In off-network, the MCPTT client currently speaking performs the temporary floor arbitrator during speaking since there is no centralized MCPTT floor control server. The floor arbitrator controls the floor whether or not queue is supported, and when floor is requested with override.  If queue is supported, the MCPTT client performing floor arbitrator grants the right to speak to the next speaker and transfers the floor arbitrator role after completing the voice transfer and releasing the floor. In case of group calls, the floor arbitrator also transfers the floor control queue when granting the floor. The next MCPTT client receiving the right to speak becomes the new floor arbitrator and, in case of group calls, has the floor control queue.  
For group calls, the floor control message is delivered in multicast based communication and can be monitored by all the members within the MCPTT group.
The following information flows apply among MCPTT clients. 

-
Floor request (to the floor arbitrator): used to request a floor for voice transfer.
-
Floor release (to the MCPTT group participant(s)): used to inform that the voice transfer is completed and the floor is release.

-
Floor granted (to the next speaker): used to indicate that the request for floor is granted, that voice transfer is possible and that queue list is attached, if any. 
-
Floor request accepted (to the floor requestor): used to indicate that the request is in the queue list

-
Floor rejected: used to indicate that a request for the floor is rejected.

NEXT CHANGE
10.12.2.2
Floor control during silence

10.12.2.2.1
Successful floor taken flow (No floor contention)

If a floor arbitrator still exists, subclauses 10.12.2.4 and 10.12.2.5 represent the expected behaviour for floor requests during periods of silence (with the exception that no media was being generated prior to the floor request).

If a floor arbitrator does not exist, figure 10.12.2.2.1-1 shows the successful high level floor control procedure during periods when there is no detectable talker.

NOTE:
The description also applies to private calls.

Pre-conditions: 

-
An off-network group call had been established and all MCPTT clients have the call parameters. No participant is currently talking and no floor arbitrator is identified.
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Figure 10.12.2.2.1-1: Successful floor taken flow (No floor contention)
1.
The MCPTT client 1 sends the floor request message to the MCPTT group. 
2.
The MCPTT client 1 does not detect any floor contention.  Floor contention occurs when multiple floor requests may exist simultaneously.

NOTE: The mechanism for detecting floor contention is out of scope of the present document. 

3.
The MCPTT client 1 sends the floor taken message to the MCPTT group. 
4.
The user gets a notification that the floor request was successful (the floor has been granted).
5.
The MCPTT client 1 begins voice transmission.

NEXT CHANGE
10.12.2.4
Floor request during speaking with queue

Figure 10.12.2.4-1 shows the high level procedure that the floor control is conducted when the MCPTT off-network session is already established among MCPTT floor participants and while voice media is transmitting. In the case, MCPTT clients should support queue function. The current speaking MCPTT client acting as the floor arbitrator put the floor request into the queue list when receiving the floor request from other MCPTT client(s).
NOTE:
The description also applies to private calls.
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Figure 10.12.2.4-1: Floor request during speaking with queue
This procedure happens while voice media is transmitting. In the above flow, MCPTT client 1 transmits the voice media to the MCPTT group and acts as the floor arbitrator.
1.
MCPTT client 2 sends the floor request message to the MCPTT group. 

2.
MCPTT client 1 acting as the floor arbitrator put the floor request of MCPTT client 2 into the queue list. 

3.
MCPTT client 1 sends the floor request accepted message with the queuing status regarding the floor request of MCPTT client 2 in order to inform the floor request is queued. 

4.
MCPTT client 1 sends the floor granted message to the MCPTT group when releasing the floor. The message contains the MCPTT user identity to be granted to send the voice media, and queue list, if any. MCPTT client 1 may include the maximum duration that MCPTT client 2 transmits in the floor granted message.

5.
MCPTT client 2 sends the voice media when receiving the floor granted message and being granted as next speaker in the floor granted message. In addition, MCPTT client 2 becomes the floor arbitrator.

NEXT CHANGE
10.12.2.5
Floor request during speaking without queue

Figure 10.12.2.5-1 shows the high level procedure that the floor control is conducted when the MCPTT off-network session is already established among MCPTT floor participants. In the case, MCPTT clients do not support queue function. The current speaking MCPTT client acting as the floor arbitrator controls the floor request when receiving the floor request from other MCPTT client(s).
NOTE:
The description also applies to private calls.
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Figure 10.12.2.5-1: Floor request during speaking without Queue

This procedure happens while voice media is transmitting. In the above flow, MCPTT client 1 transmits the voice media to the MCPTT group and acts as the floor arbitrator.

1.
MCPTT client 2 sends the floor request message to the MCPTT group.

2.
MCPTT client 1 acting as the floor arbitrator rejects the floor request from MCPTT client 2 if no queue function is supported and sends the floor rejected message to the MCPTT group.

3.
MCPTT client 1 sends the Floor Release message to the MCPTT group when releasing the floor, in order to indicate that MCPTT client 1 finishes to send the voice media and releases the floor. 


When the Floor release message is transmitted, there are no voice media in the MCPTT group until a MCPTT client requests the floor as described in section 10.x.2. Floor request during silence.

NEXT CHANGE
10.12.2.6
Override

Figure 10.12.2.6-1 shows the high level procedure that the floor control is conducted when the MCPTT off-network session is already established among MCPTT floor participants and while voice media is transmitting. While currently sending voice media and when receiving the floor request to override the active transmission, the current speaking MCPTT client stops sending the voice media and gives the permission to the requestor immediately.
NOTE:
The description also applies to private calls.
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Figure 10.12.2.6-1: Floor request with override

This procedure happens while voice media is transmitting. In the above flow, MCPTT client 1 transmits the voice media to the MCPTT group and acts as the floor arbitrator. 

1.
MCPTT client 2 sends the floor request message with override criteria (e.g., priority level) to the MCPTT group. 

Editor's Note: It is FFS which priority level in off-network is classified and how the priority influences the override among group participants. 

2.
MCPTT client 1 acting as the floor arbitrator determines whether or not its floor needs to be revoked based on override criteria. If necessary, MCPTT client 1 revokes its floor and stops sending the voice immediately. 

3.
MCPTT client 1 sends the Floor Grant message to the MCPTT client requesting override. The message contains the following such as the MCPTT user identity to be granted, queue list, if any. MCPTT client 1 may include the maximum duration that MCPTT client 2 transmits in the floor grant message.4.
MCPTT client 2 sends the voice media when receiving the Floor Grant message and being granted as next speaker in the floor granted message. In addition, MCPTT client 2 becomes the floor arbitrator while speaking.
END OF CHANGES
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