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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 a couple 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 complimentary 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.
2. Discussion
* Required Fundamental Functions
In order to provide the Off-Network MCPTT service, 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 MUST be acting as the MCPTT server at a certain time to avoid floor congestion among participants, whether the period of the role is short or long. If no FA exists in the Group, then the User should listen carefully voices from 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. 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. 
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 
· 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.  


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

1. FA Selection: follows the way of Hierarchy comparison in solution 3. 

· FA Role Transfer needs to be enhanced. Timer based mechanism is needed, but also the explicit FA Role Transfer mechanism is necessary in case user requests. 
2. Call Setup follows the way of inviting and negotiation in solution 1. If the MCPTT Server residing in UE-to-UE relay equipped device (e.g., vehicle, special device) is provided, solution 2 applies.

· During the Call setup, the collision may occur in case invitation messages are sent concurrently. The mechanism of Solution 4 resolves the collision occurrence.   
3. 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 ******
5.6.1.2.3.3  Floor Control Delegation

[image: image1]
Figure 5.6.1.2.3.2-1: Floor delegation procedure

A call flow illustrated in Figure 5.6.1.2.3.2-1 is a control plane procedure, by which 1) the current floor arbitrator hands intentionally over its floor control authority to one of UEs, or 2) 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.
1. The current floor arbitrator UE-D(4) broadcasts a FA Delegation Request message designating UE-F(3) as the next floor arbitrator. 

2. The UE-F(3) accepts the FA Delegation Request by UE-D(4), and then the UE-F(3) transmits a FA Delegation Grant message.
3. The UE-C(1) transmits a Floor Request message to acquire the permission for talk.
4. The floor arbitrator accepts the Floor Request message, and an Floor Grant message is sent to the UE-C(1)
5. UE-E(1) transmits a Floor Request message but the floor arbitrator UE-F(3) cannot handle the message because it had lost its coverage.

6. UE-E(1)’s floor request to get the permission for call can be processed by UE-B(2) in case the floor request had not been resolved by UE-F(3) for a certain time. (e.g. the maximum Round Trip Time (RTT)).
5.6.1.2.5
Session 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 5.6.1.2.5-1 are the control plane procedures for MCPTT Group communication establishment for both off-network and off-network with ProSe UE-to-UE relay. The procedure describes how a remote UE (UE1) initiated an MCPTT group session with other remote UEs (UE2, UE3, and UE4) within one MCPTT group, and how the MCPTT group session is established. Let us assume that a group multicast IP, a receiving port are pre-configured in advance.
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Figure 5.6.1.2.5-1: Off-network group call establishment

1. The UE1 originating a group call serves as the MCPTT group session controller. 

2. The UE1 will broadcast the Group Call INVITE message to the group. This message can be sent in a way similar to the 1:m prose communication defined in rel12. This message contains the following information aside from the information required media negotiation and/or security key distribution: application layer MCPTT group ID, ID/priority level(pl)/random number(rn)/name of the caller User. 

3. UE2 and UE3 are UEs who can directly receive the message from call originator UE1. They know the group call is originated by UE1 after reading the Group Call INVITE message. Then they can decide to join.

4. UE2 and UE3 broadcast Group Call Accept message to the group. The Group Call Accept message is also sent in a way similar to the 1:m prose communication defined in Rel12.
5. UE4 is one of the UEs who are not able to directly hear call originator UE1. Assuming it can receive the Group Call Accept Feedback from one or other UEs like UE2 and UE3, it then knows that someone has initiated a group call from the Group Call Accept.

6~7. UE4 will select one UE (UE2 or UE3) as a UE-to-UE Relay. The Relay (assuming UE3) can forward the Group Call Request message to UE4 after the relay connection is setup.

8. UE4 will send Group Call Accept Message through UE-to-UE Relay (assuming UE3). 

9. The UE3 works as an IP router and transparently forward the Group Call Accept to UE1.

10 ~ 13. UE1 sends the ACK message to all feedback users directly or through a UE-to-UE Relay.

5.6.1.2.5.1  Collision avoidance in case of Session setup
Collisions may occur when two or more users broadcast INVITE messages to establish a session simultaneously, since UEs cannot detect and avoid other’s INVITE messages. This results in incorrect operations. 

The pl and rn values are used to select a session controller when two or more users broadcast INVITE messages nearly simultaneously. Assume that pl is predefined by super-user and rn is chosen randomly whenever INVITE messages need to be sent.


[image: image3]
Figure 5.6.1.2.5-2: Off-network call collision resolution
1.  A session controller should waits for at least (2 x Round Trip Time (RTT) + Random Backoff (1/2 RTT)) period to be approved as a session controller from its neighbour after broadcasting INVITE messages. 
2. A UE receiving an INVITE message defers its transmission and buffers other INVITE messages for RTT period, called buffering time. INVITE messages which is received RTT period later after the first INVITE message should be discarded. 
3. A UE selects its session controller by making use of buffered INVITE message during the BUFFERING state. Given two UEs ci. and cj, ci has a higher priority than cj if and only if (pli  >  plj)or (pli  =  plj  and rni  >  rnj)
4. After making a session controller selection, the UEs receiving INVITE messages transmit ACCEPT messages by adding the information of ci and cj. The UEs may defer its transmission of ACCEPT message for a certain time and cancels the transmission if it hears the same ACCEPT message. 

5. Finally, a session controller decides whether it stays as a session controller or gives up the role by making use of buffered INVITE messages, received ACCPET messages, and its own information after RTT period. Then, a UE sent INVITE message works as a session controller.
6. If two UEs ci and cj are able to figure out who is a session controller by exchanging their INVITE messages. 
 and cj broadcast INVITE messages after UPDATE state, receivers may transmit REVOKE message containing their selection reason. Note that, in case of no other UE in the networks, ci
7. The session controller may terminate the session that it made or relinquish its role by broadcasting a BYE message due to various reasons. (e.g. 1) in order to save its energy wasting for broadcasting INVITE messages periodically or 2) in case there is no voice communication between UEs for a certain time.)
9
Evaluation
Editor's note:
This clause contains the overall evaluation of various solutions.

9.1  Off-Network
9.1.1  Required Fundamental Functions

In order to provide the Off-Network MCPTT service, following functions should be considered:

D. 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 MUST be acting as the MCPTT server at a certain time to avoid floor congestion among participants, whether the period of the role is short or long. If no FA exists in the Group, then the User should listen carefully voices from other users and avoid by themselves.
E. Call Setup: It is a process to invite group members and negotiate Media types, codecs, and port number for the delivery of media. 

F. 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. 
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. 
9.1.2  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 

· 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.  


9.1.3  Summary

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. 

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

1. FA Selection: follows the way of Hierarchy comparison in solution 3. 

· FA Role Transfer needs to be enhanced. Timer based mechanism is needed, but also the explicit FA Role Transfer mechanism is necessary in case user requests. 

2. Call Setup follows the way of inviting and negotiation in solution 1. If the MCPTT Server residing in UE-to-UE relay equipped device (e.g., vehicle, special device) is provided, solution 2 applies.

· During the Call setup, the collision may occur in case invitation messages are sent concurrently. The mechanism of Solution 4 resolves the collision occurrence.   

3. 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.
10
Conclusions

Editor’s note:
This clause will capture agreed conclusions from the Solution Alternatives and Evaluation clauses.
10. 1  Off-Network
For the Off-Network MCPTT, the compromised solution among existing solutions in this document should be provided as follows. 
1. FA Selection: following the description written in section 5.6.1.2.1 and 5.6.1.2.2. 
FA Role delegation follows the description written in section 5.6.1.2.3.3.
2. Call Setup: following the description written in section 5.6.1.2.5. 
If the MCPTT Server residing in UE-to-UE relay equipped device (e.g., vehicle, special device) is provided, the call setup in above case is following the description in section 5.1.2.
The Collision avoidance follows the description written in section 5.6.1.2.5.1.
3. Floor Control: following the description written in section 5.6.1.2.3.1, 5.6.1.2.3.2 and 5.6.1.2.4 with description.
The descriptions in above sections should go normative section in TS document. 
****** End of Change ******
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