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Abstract of the contribution: This contribution explores some options for MCPTT floor control over ProSe (PC5).
1.
Introduction
According to TS 22.179 MCPTT is expected to work "Off-Network" meaning that in certain circumstances the MCPTT application needs to work without connectivity to a network server. In this case MCPTT will be using PC5 transport in order to allow group members to communicate with each other.
This contribution explores what are the necessary procedures and analyse in more detail the options for "floor control" signalling when the UEs operate in this mode.
2.
Discussion
2.1
 Pre-requisites for enabling MCPTT over ProSe (PC5)
The following steps are needed in order to enable MCPTT over ProSe(PC5)
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1) ProSe Direct Discovery

ProSe Direct Discovery is an optional step from standards point of view, but it is highly recommended since it assists the procedure for Group Formation. The Group Formation allows up-to-date information on the (transmitting) UE to perform Floor Arbitrator (FA) selection either before the call is established or during the call. 

Procedures for ProSe Direct Discovery will be defined as part of ProSe and eProSe-EXT WIDs. 

2) Group Formation

This step is required in order to appropriate manage the floor arbitration for MCPTT communication. The Floor Arbitrator (FA) needs to be selected before the call starts, but also during the call in the case the FA is unreachable and a new FA needs to be selected. Different options on how to do that are further presented on this paper.

Procedures for Group Formation are in scope of MCPTT WID.

3) Information Delivery

This step determines whether the transmitting UE would select to send data or signalling using one-to-one ProSe Direct Communication or one-to-many ProSe Direct Communication. Whether to use a “full mesh” of one-to-one or one-to-many ProSe Direct Communication can also depend on the size of the group and as such it can be decided in a case by case basis.
Procedures for using one-to-many ProSe Direct Communication are defined in TS 23.303 and for one-to-one ProSe Direct Communication will be further defined in rel.13 as part of eProSe-EXT WID.

Based on the above the remaining paper will focus on "Group Formation". 

2.1 Options for Floor Control
Option 1: Independent Endpoint Floor Arbitration (No floor control)
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This is the simpler version which effectively means that no floor control is performed since the arbitration is only done on the receiving UEs. As such  

· There is no restriction on transmitting

· Specialized media handling provides handing on the user interface
· Mixing, prioritizing RTP streams can be supported if needed (e.g.: Play first received stream only, mix amplitudes w.r.t talker ranks)
This option can be captured in the TR only as a baseline, since it is effectively a “do nothing” approach and requires no signalling to be defined. 
This option is not compliant to a number of SA1 requirements that have been defined in TS 22.179. For example: 

· Receiving participant(s) shall receive the audio from one transmitting participant.

· The floor control functionality shall ensure that there is a single transmitting participant when there are simultaneous requests to transmit within the same call.

Option 2: Current Talker Managed Floor Arbitration
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In this option distributed Floor Control applies with current talker managing the floor regulation. In more detail: 
· Each Talker manages the floor regulation for the next talk spurt

· If current talker becomes unreachable, then the UE which was the floor controller before the current talker becomes the Floor Arbitrator
· Heartbeat based unreachability detection needs to be performed in order to detect whether the current Floor Arbitrator becomes unreachable and therefore a new Floor Arbitrator needs to be assigned
This option is not compliant to a number of SA1 requirements currently defined in TS 22.179: 

· The MCPTT service shall provide a mechanism for participants, participant types, urgent transmissions (e.g., Distress Call) to override an active MCPTT transmission of a transmitting participant.

· The MCPTT service shall enable MCPTT Administrators to create a priority hierarchy for determining what participants, participant types, and urgent transmission shall be granted a request to override an active MCPTT transmission.

· The priority hierarchy used for granting a request to override an active MCPTT transmission shall contain at least four (4) levels.

Option 3: Rank based Floor Arbitration
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In this option the Floor Arbitrator is always selected the "highest ranking" UE amongst the group members in proximity.

In order to do that a selection an algorithm needs to be in place in order to select the "highest ranking" UE. The heartbeat messages can also be replaced with periodic discovery if it is used.
This option meets all SA1 requirements according to our analysis.
Option 4: Originator Managed Floor Arbitration with Floor Arbitrator reselection
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In this option the Floor Arbitrator is always the originator of the call as in option 4a above but there is a "heartbeat" or periodic discovery mechanism to allow the FA reselection) in case the current Floor Arbitrator becomes unreachable. The FA reselection can be based on any algorithm, for instance based on nomination by the original FA or ranks.
This option conditionally complies SA1 requirements currently defined in 3GPP TS 22.179 if the call originator must have the highest rank and the FA reselection is based on ranks. Otherwise, following requirements in 3GPP TS 22.179 are not compliant:
· The MCPTT service shall enable MCPTT Administrators to create a priority hierarchy for determining what participants, participant types, and urgent transmission shall be granted a request to override an active MCPTT transmission.

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

2.2 Initial evaluation of options for Floor Control over PC5
	Floor Control Option
	Pros
	Cons
	Notes

	Independent Endpoint Floor Arbitration (No floor control)
	- Least Complex
	- Not scalable w.r.t. UX

- Features like talker rank based pre-emption, floor queuing not supported

- May require specialized media handling (mixing, prioritizing RTP streams)
- Not compliant to a number of SA1 requirements
	

	Current Talker Managed Floor Arbitration
	- Simple
	- Floor Starvation (w/o floor queuing)
- Not compliant to a number of SA1 requirements
	Better suited for fully connected

	Rank based Floor Arbitration
	- Robust

- Scalable

- Reactive
	- Complexity

- Signalling Overhead

- Computationally intensive
	

	Originator Managed Floor Arbitration with Floor Arbitrator reselection
	- Simple

- Robust (w/ FA reselection)
	- Signalling overhead for reselection
- Not compliant to a number of SA1 requirements
	


3.
Proposal

Add the following text in TR 23.779
**************Start of First Change ****************

5.X
Solution X: Options for floor control over PC5

5.X.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 

The following steps are needed in order to enable MCPTT over ProSe (PC5).
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Figure 5.x.1-1: Pre-requisites for enabling MCPTT over PC5
1) ProSe Direct Discovery

ProSe Direct Discovery is an optional step from standards point of view, but it is highly recommended since assists the procedure for Group Formation. The Group Formation allows up-to-date information on the (transmitting) UE to perform Floor Arbitration (FA) selection either before the call is established or during the call. 

Procedures for ProSe Direct Discovery will be defined as part of ProSe and eProSe-EXT WIDs. 

2) Group Formation

This step is required in order to appropriate manage the floor arbitration for MCPTT communication. The Floor Arbitrator (FA) needs to be selected before the call starts, but also during the call in case the FA is unreachable and a new FA needs to be selected. Different options on how to do that are further presented on this paper. 
Procedures for Group Formation are in scope of MCPTT WID.

3) Information Delivery

This step determines whether the transmitting UE would select to send data or signalling using one-to-one ProSe Direct Communication or one-to-many ProSe Direct Communication. Whether to use a “full mesh” of one-to-one or one-to-many ProSe Direct Communication can also depend on the size of the group and as such it can be decided in a case by case basis. The following procedures for Group Formation describe signalling at the application layer and as such are unrelated to whether one-to-one ProSe Direct Communication is established or one-to-many ProSe Direct Communication.
Procedures for using one-to-many ProSe Direct Communication are defined in TS 23.303 and for one-to-one ProSe Direct Communication will be further defined in rel.13 as part of eProSe-EXT WID.

Based on the above the remaining paper will focus on "Group Formation". 

5.X.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

5.X.2.1
Options for floor control over PC5

5.X.2.1.1
Option 1: Independent Endpoint Floor Arbitration
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Figure 5.x.1-2: Independent Endpoint Floor Arbitration 
This is the simpler version for floor control since the arbitration is only done on the receiving UEs. As such:  
· -
There is no restriction on transmitting

· -
Specialized media handling provides handing on the user interface
· -
Mixing, prioritizing RTP streams can be supported if needed (e.g.: Play first received stream only, mix amplitudes w.r.t talker ranks)

5.x.1.1.2
Option 2: Current Talker Managed Floor Arbitration
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Figure 5.x.1-3: Current Talker Managed Floor Arbitration
In this option distributed Floor Control applies with current talker managing the floor regulation. In more detail: 

· -
Each Talker manages the floor regulation for the next talk spurt

· -
If current talker becomes unreachable, then the UE which was the floor controller before the current talker becomes the Floor Arbitrator

· -
Heartbeat based unreachability detection needs to be performed in order to detect whether the current Floor Arbitrator becomes unreachable and therefore a new Floor Arbitrator needs to be assigned. The heartbeat messages can also be replaced with periodic discovery if it is used
5.x.1.1.3
Option 3: Rank based Floor Arbitration
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Figure 5.x.1-4: Rank based Floor Arbitration
In this option the Floor Arbitrator is always selected the "highest ranking" UE amongst the group members in proximity.

In order to do that a selection an algorithm needs to be in place in order to select the "highest ranking" UE. The heartbeat messages can also be replaced with periodic discovery if it is used.
5.x.1.1.4
Option 4: Originator Managed Floor Arbitration with Floor Arbitrator reselection
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Figure 5.x.1-5: Originator Managed Floor Arbitration with Floor Arbitrator reselection
In this option the Floor Arbitrator is always the originator of the call as in option 4a above but there is a "heartbeat" or periodic discovery mechanism to allow the FA reselection in case the current Floor Arbitrator becomes unreachable. The FA reselection can be based on any algorithm, for instance based on nomination by the original FA or ranks.
5.X.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

5.X.4
Solutions Evaluation

Editor’s note:
The fulfilment of requirements in clause 4.2 will be evaluated. 

This clause presents evaluation of the solutions presented in clause 5.x.1.
	Floor Control Option
	Pros
	Cons
	Notes

	Independent Endpoint Floor Arbitration (No floor control)
	- Least Complex
	- Not scalable w.r.t. UX

- Features like talker rank based pre-emption, floor queuing not supported

- May require specialized media handling (mixing, prioritizing RTP streams)
- Not compliant to a number of SA1 requirements
	

	Current Talker Managed Floor Arbitration
	- Simple
	- Floor Starvation (w/o floor queuing)
- Not compliant to a number of SA1 requirements
	Better suited for fully connected

	Rank based Floor Arbitration
	- Robust

- Scalable

- Reactive
- Compliant to SA1 requirements
	- Complexity

- Signalling Overhead

- Computationally intensive
	

	Originator Managed Floor Arbitration with Floor Arbitrator reselection
	- Simple

- Robust (w/ FA reselection)
	- Signalling overhead for reselection
- Not compliant to a number of SA1 requirements
	


Table 5.x.4-1: Initial evaluation of solutions for floor control over PC5
**************End of changes ****************
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