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1. Introduction
Interworked and potentially interconnected systems may be subject to varying time delays, as described in S6-170011, as a consequence of differing architectures possible additional delays in backhaul, inherently different distribution of timing delays within the two the interworked systems and additional nodes in the transmit path for a Floor Request.
2. Reason for Change
The change introduces Floor Request timing across systems as a Key Issue to enable fair Floor Control in interworking
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.782 v0.3.0
* * * First Change * * * *

5.X
Floor Request Timing

5.X.1
Key issue #X
5.X.1.1
Description

Interworked (and interconnected) systems may be subject to additional radio access and transport delays in comparison with a hetereogeneous single-MCPTT server network without relay or gateway nodes. This means that Floor Request transmissions sent from either an LMR device on an LMR system, or an MCPTT UE on an MCPTT system can take different times to arrive at the controlling MCPTT Floor Control server.  These delays can be several tens of milliseconds and potentially in excess of 80ms depending on configuration.

 In particular, if one part of a combined system is likely to be subject to greater uplink delays towards the controlling MCPTT Floor Control Server than another part, then users of UEs or LMR devices on the delayed component will be subject to an inherent bias in the chance of their floor requests being accepted.  Even if queuing is applied, it is possible that a queue with small depth might cause Floor Requests from a delayed system part to be rejected because they exceeded the queing depth. 
Further, in the case of an MCX system implementing priority the Floor Control Server must keep the Floor open for a period of time in order to receive Floor Requests and then assess and prioritise to grant the Floor, and subsequently queuing and/or rejecting the other requests depending on configuration and queue depth. A Floor Control Server acting fairly would need a good approximation to the time at which the Floor Request was issued by a requesting device (MCPTT or LMR) in order to correctly prioritise and order the requests in the queue.  
These issues are illustrated in Figure <y> where the LMR Device on the LMR system requests the floor first, but does not receive the grant in comparison with a later request from MCPTT client 1.
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Figure <y> Floor Request and Grant in Interworked system where first to request does not receive Floor Grant
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