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Abstract of the contribution: This contribution proposes a way forward in SA6 with MCPTT Off-network solution.
1. Introduction
One of important issues in SA6 has been selecting the solution for MCPTT Off-Net solution. There are several solutions proposed in TR 23.779. 

This contribution shows the required fundamental functions to provide Off-network MCPTT service and the comparison table to see which fundamental functions are necessary for completeness per solution.
Based on the analysis, a couple of complementary solutions need to be incorporated into existing solutions and the compromised solution is proposed.

As a result, this contribution proposes the conclusion to make a way forward to TS work.
The changes in S6-150456 are to make compromise solution with comments from Motorola, Airbus and the four co-signing companies. It will remain in section 5 with analysis in that section. 
2. Discussion
* Required Fundamental Functions
In order to provide the Off-Network MCPTT service the following functions should be considered:
A. FA (Floor Arbitrator) selection: It is a process to select the Floor Arbitrator for the floor control. It is evident that Off-Network MCPTT service cannot utilize the MCPTT Server. Hence, one of UEs should be acting as the MCPTT server at important times to manage floor congestion among participants, whether the period of the role is short or long. When there is no FA in the Group, then the User should listen carefully to other users and avoid by themselves.
B. Call Setup: It is a process to invite group members and negotiate Media types, codecs, and port number for the delivery of media. 
C. Floor Control: It is a function to control the floor of users. The basic assumption of floor control is, if the UE is not granted to speak or send media, then the UE cannot transmit the voice or other media at all to avoid congestion. Other things we need to consider include FA authority transfer to keep the FA influence to those within coverage range if available or when the battery of the UE acting as FA is out. 
Of course, there are many requirements and functions to be considered such as Group ID Allocation, Group Management, Group Call priority, Floor pre-emption and so on. However, For the sake of completion of MCPTT WID in rel-13 Time frame, SA6 needs to focus on the fundamental functions to provide the minimum Off-Network MCPTT service. 
* Analysis for solutions
Four solutions proposed for Off-Network MCPTT (5.1, 5.4.1, 5.6.1.1, and 5.6.1.2 in TR) are considered.
· Solution 1: Call setup based among UEs (5.4.1)
· Solution 2: Call setup based on MCPTT Server over UE to UE Relay (5.1)
· Solution 3: Direct Media Delivery with Highest Ranked FA (5.6.1.2)
· Solution 4: Direct Media Delivery with Queue list delivery (5.6.1.1)
These 4 solutions are analysed in the perspective of the fundamental functions. The solutions are expected to be revealed the pros and cons and the required functions per solution to provide the minimum Off-Network MCPTT service. 

As the remaining time slots in Rel-13 are severely limited, only the fundamental functions for minimum set of providing Off-Network MCPTT service are considered. 
	Fundamental Functions
	Solution 1
	Solution 2
	Solution 3
	Solution 4

	
	Call Setup Based
	Direct Media Delivery Based

	FA 
	Role
	Call Initiator
	*MCPTT server residing in the ProSe UE –to – UE Relay
	*Highest ranked UE with Hierarchy structure
	Current Speaker

	
	Selection Mechanism
	Call Initiator becomes FA.
Call Initiator sends Group call messages to Group members.
	MCPTT Server operates FA like On-Network MCPTT. 
	*Through ProSe Discovery message, Hierarchy Ranking is announced and the hierarchy table is managed by High Ranking UEs. 
	The Current Speaker operates FA during speaking and manages Queue list. 

	
	FA Role Transfer
	Not supported
	Not supported
	*Timer based
	Next Speaker
When speaking finishes, the Queue list is delivered to the next speaker.

	Call Setup
	* Invite & Negotiation
	*Invite & Negotiation

(Only in case of UE to UE Relay case)
	FFS 
(Media types, codecs and port number should be pre-configured or negotiated.)
	No mention
(Media types, codecs and port number should be pre-configured or negotiated.)

	Floor control
	Request/Grant 
	Request/Grant
	* Similar BFCP 
13 messages defined
	Queue List Management & Delivery
* If first media delivery occurs collision, this solution provides collision avoid mechanism with utilizing the Backoff window.  


* Summary and conclusion
The table shows that each solution has its own strength. That is, Solution 1 provides the Call Setup process for the invitation and negotiation of parameters such as Media types, codecs and port number. Solution 2 shows, if the UE-to-UE Relay is provided, then the MCPTT Server is applicable. Solution 3 has strength on FA selection & Role transfer. Lastly, Solution 4 has good point on avoiding collision over media delivery. If FA is provided, the collision avoidance mechanism is not needed. However, the mechanism can be applied for the Call setup process. Solution 4 also guarantees that the role of Floor Arbitrator moves with the Floor Controller and so avoids problems associated with different groups of receiving participants between FA and FC. Such a problem would not exist if relay is deployed and working perfectly.
Consequently, the harmonized solution can be made up from 4 solutions with 3 fundamental functions. 

-
FA Selection: Selected by first device seeking to take the floor after a period of silence.

FA delegation transfer needs to be performed when user requests.
Floor Arbitrator role may be set to follow automated transfer to the next Floor Controller so that each operation always applies to the same set of recipients.
-
Call Setup follows the way of Group Call Setup via announcing the parameters for the media delivery. The recipient set the parameters based on the parameters in the announcement.
-
Floor control may apply the mechanism of solution 3 with various floor control messages. However, the floor control messages should be explained and described in detail.
****** Begin of Change ******
5.12
MCPTT Off-Network Solution
5.12.1
Solution 12-1: MCPTT Off-Network
5.12.1.1
Functional Description

In order to provide the MCPTT Off-Network service, following functions should be considered.
-
FA (Floor Arbitrator) selection: It is a process to select the Floor Arbitrator for the floor control. It is evident that Off-Network MCPTT service cannot utilize the MCPTT Server. Hence, one of UEs should be acting as the MCPTT server at important times to manage floor congestion among participants, whether the period of the role is short or long. For the FA selection, each UE shall be FA while speaking and is selected by first device seeking to take the floor after a period of silence or after call setup.
Floor Arbitrator role may be set to follow an automated transfer to the next Floor Controller so that each operation always applies to the same set of recipients. The explicit FA delegation transfer is necessary in case the user requests or an automated transfer to the next Floor Controller.
-
Call Setup: It is a process to invite group members and negotiate Media types, codecs, and port number for the delivery of media.
-
Floor Control: It is a function to control the floor of users. The basic assumption of floor control is, if the UE is not granted to speak or send media, then the UE cannot transmit the voice or other media at all to avoid congestion. One more thing we need to consider is FA authority transfer in case that the UE acting as FA is out of radio scope or when the battery of the UE acting as FA is out.
5.12.1.2
Procedures

5.12.1.2.1
Call Setup
A session can be established independently of discovery mechanism for end-to-end media security key distribution and/or media negotiation. Outlined in Figure 5.12.1.2.5-1 is the control plane procedures for MCPTT Group communication establishment for off-network. The procedure describes how a remote UE (UE1) initiated an MCPTT group session with other remote UEs (UE2 and UE) within one MCPTT group, and how the MCPTT group session is established. It is assumed that a group multicast IP address and a receiving signalling port are pre-configured for the session setup.
Note 1: This flow shows the procedures in the application layer.
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Figure 5.12.1.2.5-1: Off-network group call establishment
1. The UE1 initiates a group call. 

2. The UE1 broadcasts the Group Call Setup message to the group. This message contains the following parameters: 

· The type of media which is currently voice;

· The media codec and perhaps bandwidth;
· Multicast port number for media;
· Floor control related information such as port number; and

· Any encryption key for the media encryption if needed.
3. UE2 and UE3 need to be configured for media delivery by making use of the received parameters when receiving the Group Call setup message. Due to out of coverage, UE4 is not able to directly hear the Group Call Setup message sent by UE1.

4. UE2 and UE3 broadcast response messages including their own ID to the group. 
NOTE 2: The UE does not need to response to the periodic broadcast
5. Upon receiving the response messages from UE2 and UE3, UE1 recognizes that UE2 and UE3 participate in the Group Call.
NOTE 3: Due to the movement of the members (in and out of the radio coverage) during the off-network group call session, the Group Call setup message including parameters for the media delivery is periodically broadcasted by UE1.
5.12.1.2.3
Floor Control

5.12.1.2.3.1
Floor Control Protocol

The model for off-network floor control has two elements:

-
combined Floor Chair and Floor Control Server as the Floor Arbitrator, and

-
Floor Participants.

This floor control mechanism is based on sending UDP/IP packets to a certain port number. Thus, this communication is not a one-to-one communication and can be monitored by all the members within the MCPTT group. 

Editor’s note: It is FFS whether the port for this communication is preconfigured or need to be negotiated at the time of e.g. session set up.

The Floor Arbitrator and MCPTT group members shall keep track of a list of the requests and responses for the floor control. The Floor Arbitrator keeps track of this list to handle the floor control with respect to members’ position in the queue, hierarchies, etc. The other group members keep track of this list to have a copy of this information in case the Floor Arbitrator loses coverage or drops off, and there is a need for a replacement.

Figure 5.12.1.2.3.1-1 shows the format of a potential signalling packet for the off-network floor control.
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Figure 5.12.1.2.3.1-1: Format of the signalling packet for off-network floor control
Figure 5.12.1.2.3.1-1 shows that 8 bits of the data is called primitive which can be assigned values similar to the primitives in RFC 4582 [9] for BFCP,

	Value
	Primitive
	Direction

	1
	FloorRequest
	P -> S

	2
	FloorRelease
	P -> S

	3
	FloorRequestQuery
	P -> S ; Ch -> S

	4
	FloorRequestStatus
	P <- S ; Ch <- S

	5
	UserQuery
	P -> S ; Ch -> S

	6
	UserStatus
	P <- S ; Ch <- S

	7
	FloorQuery
	P -> S ; Ch -> S

	8
	FloorStatus
	P <- S ; Ch <- S

	9
	ChairAction
	Ch -> S

	10
	ChairActionAck
	Ch <- S

	11
	Hello
	P -> S ; Ch -> S

	12
	HelloAck
	P <- S ; Ch <- S

	13
	Error
	P <- S ; Ch <- S


Where “S” stands for Floor Control Server, “P” for Floor Participant, and “Ch” is for Floor Chair. The values 9 and 10 are not needed for the off-network floor control mechanism since unlike RFC 4582 [9], its model assumes that the Floor Chair and the Floor Control Server are co-located.

The Floor Control List part of data contains the status of the floor control procedures and may be communicated depending on the values for the primitive.

5.12.1.2.3.
Floor Control
It is a function to control the floor to send Media. It is assumed, if the UE is not granted to speak or send media, then the UE cannot transmit the voice or other media at all. 
Among the Group members, floor arbitrator (FA) should exist. Each UE shall be FA while speaking. When the floor is requested during speaking, then FA should put the floor request in the queue and grant the permission to the next speaker. After sending grant message, the UE release the FA role. 
In MCPTT Off-network system, the explicit FA delegation transfer is necessary in case the user requests. The current floor arbitrator hands intentionally over its floor control authority to one of UEs or the next candidate for floor control can take the role of floor arbitrator in case the current floor arbitrator loses coverage or drops off the call. Either operation could optionally be invoked as an automated means to pass the Floor Arbitrator role to the new Floor controller.
5.12.1.3
Impact on Existing Entities and Interfaces

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

5.12.1.4
Solution Evaluation
The above solution described in section 5.12 is the compromised solution from four solutions proposed for MCPTT Off-Network (5.1, 5.4.1, 5.6.1.1, and 5.6.1.2 in TR 23.779 v0.7.1). 
The description of above solution in section 5.12 should go normative section of MCPTT Off-Network service in TS document.
5.12.1.4.1
Analysis of solutions
Four solutions proposed for Off-Network MCPTT (5.1, 5.4.1, 5.6.1.1, and 5.6.1.2 in TR 23.779 v0.7.1) are considered.

-
Solution 1: Call setup based among UEs
-
Solution 2: Call setup based on MCPTT Server over UE to UE Relay

-
Solution 3: Direct Media Delivery with Highest Ranked FA

-
Solution 4: Direct Media Delivery with Queue list delivery

These 4 solutions are analysed in the perspective of the fundamental functions. The solutions are expected to be revealed the pros and cons and the required functions per solution to provide the minimum Off-Network MCPTT service. 

As the remaining time slots in Rel-13 are severely limited, only the fundamental functions for minimum set of providing Off-Network MCPTT service are considered. 
	Fundamental Functions
	Solution 1
	Solution 2
	Solution 3
	Solution 4

	
	Call Setup Based
	Direct Media Delivery Based

	FA 
	Role
	Call Initiator
	*MCPTT server residing in the ProSe UE –to – UE Relay
	*Highest ranked UE with Hierarchy structure
	Current Speaker

	
	Selection Mechanism
	Call Initiator becomes FA.

Call Initiator sends Group call messages to Group members.
	MCPTT Server operates FA like On-Network MCPTT. 
	*Through ProSe Discovery message, Hierarchy Ranking is announced and the hierarchy table is managed by High Ranking UEs. 
	The Current Speaker operates FA during speaking and manages Queue list. 

	
	FA Role Transfer
	Not supported
	Not supported
	*Timer based
	Next Speaker

When speaking finishes, the Queue list is delivered to the next speaker.

	Call Setup
	* Invite & Negotiation
	*Invite & Negotiation

(Only in case of UE to UE Relay case)
	FFS 

(Media types, codecs and port number should be pre-configured or negotiated.)
	No mention

(Media types, codecs and port number should be pre-configured or negotiated.)

	Floor control
	Request/Grant 
	Request/Grant
	* Similar BFCP 

13 messages defined
	Queue List Management & Delivery

* If first media delivery occurs collision, this solution provides collision avoid mechanism with utilizing the Backoff window.  


5.12.1.4.2
Summary
The above table shows that each solution has its own strength. That is, Solution 1 provides the Call Setup process for the invitation and negotiation of parameters such as Media types, codecs and port number. Solution 2 shows, if the UE-to-UE Relay is provided, then the MCPTT Server is applicable. Solution 3 has strength on FA Role transfer. Lastly, Solution 4 has good point on avoiding collision over media delivery. If FA is provided, the collision avoidance mechanism is not needed. However, the mechanism can be applied for the Call setup process. Solution 4 also guarantees that the role of Floor Arbitrator moves with the Floor Controller and so avoids problems associated with different groups of receiving participants between FA and FC. Such a problem would not exist if relay is deployed and working perfectly. 

Consequently, the harmonized solution can be made up from 4 solutions with 3 fundamental functions. 

-
FA (Floor Arbitrator) selection: It is a process to select the Floor Arbitrator for the floor control. It is evident that Off-Network MCPTT service cannot utilize the MCPTT Server. Hence, one of UEs should be acting as the MCPTT server at important times to manage floor congestion among participants, whether the period of the role is short or long. For the FA selection, each UE shall be FA while speaking and is selected by first device seeking to take the floor after a period of silence or after call setup. 
Floor Arbitrator role may be set to follow an automated transfer to the next Floor Controller so that each operation always applies to the same set of recipients. The explicit FA delegation transfer is necessary in case the user requests or an automated transfer to the next Floor Controller.
-
Call Setup follows the way of Group Call Setup via announcing the parameters for the media delivery from solution 1 as the above described section 5.12.1.2.5. 

-
Floor control may apply the mechanism of solution 3 with various floor control messages. However, the floor control messages should be explained and described in detail.
****** End of Change ******
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