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1. Introduction
A Key Issue is the need to handle Priorities in Floor arbitration and Grant, and also to avoid bias whilst handling significantly differing latency profiles in Floor Request transport. The latter may be apparent in Interworked system because of additional nodes and latencies, differing architectures, and different time-budget splits in responding to Floor Request between two Interworked systems. This is in order to fairly handle Priorities for Floor Grant and to be able to notify successful applicants of Floor Requests within the specified target time.  This has been described in S6-170011.
It is proposed to introduce an optional configurable feature to include a time-stamp in the Floor Request messages received by an MCPTT server.
The time-stamp source is not specified and may be obtained from normal sources used by Mission Critical handsets – e.g. GNSS – or other sources at the network or application layer. Similarly, servers in the network will already have highly accurate time sources availble to them – e.g. NTP and IEEE1588v2.
2. Reason for Change
The change is necessary to allow fair implementation of priority in the Floor Grant mechanism, and to enable the controlling Floor Control server within an interworked system to handle Floor Requests from devices with varying transmission time latency to the server.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.782
* * * First Change * * * *

6.X
Solution #: Time-stamping of Floor Requests
6.X.1
Description

6.X.1.1
General 
A solution to ensuring that the Floor Grant procedure works fairly is to introduce a configurable option of inserting a time-stamp into the Floor Request messages.  This has already been done, for example, in the OMA Push to Talk over Cellular solution (OMA PoC User Plane) in which a time-stamp is already included as an option.
The following subclauses describe the behaviour at the affected nodes.
6.X.1.2
Behaviour at the MCX UE client
If the MCX UE supports this feature and is configured to use it then the MCX UE client adds a time-stamp to its Floor Request messages. The source of the time-stamp is not specified, but to be effective the accuracy of the timestamp should be 10ms or better. 
6.X.1.3
Behaviour at the IWF Gateway
An IWF gateway will behave towards the MC service server as if it is a peer MC service server with a peer group management client and floor control. In the case of a LMR Device on the LMR System requesting the floor, the IWF gateway will receive an LMR Floor Request from the LMR System. An IWF Gateway supporting time-stamping will ensure that the Floor Request message that it creates to send towards the MC service server contains a time-stamp. The source of the time-stamp is not specified, but if the IWF gateway requires a timing source itself then there are many accurate sources available – e.g. NTP, IEEE1588.
Depending on configuration of the IWF Gateway and capabilities of the LMR System, the time-stamp to be used may be either supplied by the LMR System, or inserted by the IWF gateway e.g. based on the time of arrival of the LMR Floor Request at the IWF Gateway combined with a value for the time delay incurred in the LMR System.   
 6.X.1.4
Behaviour at the Floor Control Server
A Floor Control server supporting the feature will receive Floor Requests in the usual way. If priority is supported then the Floor will need to be open during a time window in order for the Floor Control server to receive the incoming Floor Requests and then arbitrate and respond in a timely manner. The availability of a time-stamp will enable the Floor Control server to sort incoming Floor Requests in order of transmission, which would not otherwise be possible. 
If queuing is supported then the Floor Control Server will be able to order the time of Floor Requests by using the supplied time-stamp and notify any queued requesters in the correct order.
6.X.1.5
Floor Request and Floor Grant procedure with time-stamping

The procedure and flows for carrying out Floor Request, Arbitration and Grant remains essentially the same as currently described in TS 23.379 [11], except for handling the addition of the time-stamp as a parameter within the Floor Requests and floor arbitration. In the example given in Figure 6.x.1.5-1 an LMR Device and two MCPTT UEs request the floor within close proximity in time to each other, the LMR Device slightly earlier than the MCPTT UEs. Queuing is supported. The LMR System does not provide a time-stamp in its Floor Request messages, so the IWF has been pre-configured to include a time-stamp when it creates IWF Floor Requests towards the controlling MCPTT server.  
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Figure 6.x.1.5-1 Procedure Flows for Floor Grant when time-stamp is included
NOTE: LMR System Messages are outside the scope of SA6 but are included for clarification
Initial conditions:

1. 
The clients and LMR Devices are registered and affiliated for service within a group, and the Floor Control has been established amongst the participants and servers. The controlling server is an MCPTT Server. The Floor window is open.

Process:
2.
The users of LMR Device and MCPTT clients 1 and 2 wish to talk and initiate a request to talk.

3.
The LMR Device and MCPTT clients 1 & 2 issue a Floor Request to their respective servers, the LMR Device earlier than the MCPTT clients. The MCPTT clients include a time-stamp in their respective Floor Requests.

3a.
The LMR Server creates an LMR System Floor Request towards the IWF gateway.

3b.
The IWF gateway creates an IWF Floor Control message incorporating a time-stamp that represents the time of transmission of the LMR System Floor Request in step 3 and sends this to the controlling MCPTT server.

4.
The controlling MCPTT server closes its request time window and arbitrates which client will be granted the Floor on the basis of priority and time that the Request was initially proposed. In this example the LMR Device is granted the floor.
5.
An IWF Floor Grant message is issued to the IWF gateway
5a.
The IWF receives the IWF Floor Grant message and creates a corresponding message, denoted an LMR System Floor Grant message to the LMR System

5b.
The LMR System acts to inform the LMR Device that it has been granted the Floor – also denoted and LMR System Floor Grant message
6. 
The LMR Device is aware that it has been granted the Floor.

7.
The controlling MCPTT server sends MCPTT Floor Taken messages to the MCPTT Clients that were not granted the Floor.
8.
The MCPTT Clients and users are notified that their Floor Requests were rejected.
9.
The controlling MCPTT server sends MCPTT Queue Position Information messages to the MCPTT Clients that were not granted the Floor indicating their respective positions in the Queue.

10.
The MCPTT Clients and users are notified of their Queue positions. 
6.X.2
Impacts on existing nodes and functionality

An MCService Client making use of the service option shall be required to insert an accurate time-stamp into its Floor Request messages. 
A Floor Control Server supporting the feature shall be able to make Priority, Floor Grant arbitration and queue position allocation using the time-stamp received in the Floor Request message.
An IWF gateway supporting the feature shall be suitably configurable to be able to include a time-stamp in IWF Floor Request messages that it creates for sending to a controlling Floor Control Server.
6.X.3
Solution evaluation

Editor's Note: Use this section for evaluation at solution level.
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