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1. Introduction
This pCR introduces a new key issue and solution on “unstoppable audio” which can be triggered by floor control arbitration between the MCPTT and the LMR system.
2. Reason for Change
In the legacy LMR systems, there is a known problem where the transmitting radio sometimes cannot be signalled that the floor has been taken or revoked.  For example, there is no floor control in conventional LMR radio at all (i.e. polite operation).  In the case of simultaneous PTT, sometimes the user on the LMR system is unaware that he/she no longer has the floor and will continue to transmit (i.e. unstoppable audio).  The issue of dealing with the unstoppable audio needs to be addressed. 
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.782 version 0.5.2.
* * * First Change * * * *
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5.4
Media plane

5.4.X
Key issue #4-X: Unstoppable audio
5.4.X.1
Description

In many LMR systems still in operation (e.g. analog or digital conventional, P25 Phase 1 FDMA trunking system), a transmitting radio sometimes cannot be signalled that the floor has been taken or revoked.  For example, there is no floor control in conventional LMR radio at all (i.e. polite operation), and in a P25 Phase 1 FDMA system an overridden user cannot be signalled to stop transmitting. Thus, in the case of simultaneous PTT between MCPTT and LMR, the user on the LMR system is sometimes unaware that he/she no longer has the floor and will continue to transmit (i.e. unstoppable audio). The issue of dealing with the unstoppable audio needs to be addressed. In some LMR systems, this audio is referred to as ‘losing audio’ and this audio is often routed to a dispatcher so that the transmission is not lost which is particularly important in emergency group calls.

Within the context of interworking between MCPTT and legacy LMR system, this condition can occur when the LMR user requests the floor but the request is not granted due to simultaneous floor requests by multiple users (key issue #8-1), or the floor is revoked by an MCPTT user (key issue #8-2). 
The corresponding stage 1 requirements from 3GPP TS 22.179 [2] are given below:

[R-6.18.3.2-018] Interworking between the MCPTT Service and P25 shall support conveyance of Losing audio from P25 subscriber units and consoles to authorized MCPTT Users.

[R-6.18.3.2-019] The MCPTT Service shall provide a mechanism for an MCPTT Administrator to authorize MCPTT Users to be able to receive Losing audio from P25 subscribers units and consoles.

* * * Next Change * * * *
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Solutions
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6.5
Media plane

6.5.X
Solution #X-1: Floor override with unstoppable audio

6.5.X.1
Description

Unstoppable audio may be unique to legacy LMR systems, but the issue of how to deal with multiple audio streams during a call is not. MCPTT has similar requirements concerning routing of overridden audio from 3GPP TS 22.179 [2] as shown below:

[R-6.2.3.3.3-001] If the MCPTT Group has been configured to allow both overriding and overridden transmitting Participants, authorized receiving Participants shall be enabled to listen to both the overriding and overridden Participant transmissions, dependent on configuration.

[R-6.2.3.3.3-002] The MCPTT Service shall allow successive overrides of an MCPTT Group Call when the request to override is made by an MCPTT User having a higher Floor control priority than the currently transmitting Participants.

[R-6.2.3.3.3-003] In the case of successive overrides, the MCPTT Service shall enable only two transmissions, one overriding transmission, from the highest priority MCPTT User, and one overridden transmission, chosen from among the two overridden Participants based upon configured rule(s). (i.e., this could be based simply on priority of user, it could be based on a policy that an overridden MCPTT Emergency transmission shall remain as the overridden transmission or a rule could be established that the MCPTT system shall not allow two dispatchers to be both the overriding and overridden transmitters.).

The solution to the above requirements is defined in 3GPP TS 23.379 [11], partially reproduced here for convenience: 

10.9.1.3.2.2         Floor override without using floor revoked during an MCPTT session
:

:

5a. Floor control server responds with a floor granted message to floor participant A.

5b. Floor control server sends a floor taken message to the other floor participants (including floor participant B). Floor participant B continues transmitting the (overridden) voice media transmission.

NOTE 1: All other floor participants (not shown) that are part of this group call receive a floor taken message, so that the other floor participants learn who the newly granted talker (overriding) is.

6a. The floor granted causes the user of floor participant A to be notified.

6b. The user of floor participant B is notified of the status that the floor is now taken by floor participant A.

7.   Floor participant A (overriding) starts sending voice media over the session established beforehand.

NOTE 2: Floor participant B is still sending voice (overridden). The list of floor participants that receive the overriding, overridden, or both transmissions is based on configuration.
6.4.X.2

Floor override with unstoppable audio on an interworking group 
Figure 6.4.X.2-1shows the high-level procedure where an MCPTT session is already established between the floor participants (with floor granted to an LMR user represented by the IWF) and the floor control server (with an override based on priority and configured to permit the transmission of overridden floor participant from the IWF). The group is defined in the MCPTT system and the MCPTT Server is the floor control server.  Only two UEs involved in the session are shown for simplicity.

Pre-conditions

-
The MCPTT floor control server has been configured to support override.  
-
The override supported in this case permits both the overridden floor participant and the overriding floor participant to be transmitting. 

-
An MCPTT session is established between an MCPTT client, the interworked system, and controlling server.

-
Session is ongoing.
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Figure 6.4.x.2-1: Floor override (overridden continues to transmit) during an interworking session

1.
It is assumed that the floor participant B (represented by the IWF in the figure) has been given the floor and is transmitting voice media.

2.
Floor participant A having a floor priority which is relatively higher than that of floor participant B wants to send voice media over the session.
3.
Floor participant A sends a floor request message to the floor control server.
4.
The floor control server determines to accept the floor request from floor participant A based on arbitration result e.g., according to the floor priority information that is received in the floor request message.
5a.
Floor control server responds with a floor granted message to floor participant A.

5b.
 Floor control server sends a floor taken message to the other floor participants (via the IWF). Floor participant B continues transmitting the (overridden) voice media transmission.

NOTE 1:
All other floor participants (not shown) that are part of this group call receive a floor taken message, so that the other floor participants learn who the newly granted talker (overriding) is.

6a.
The floor granted causes the user of floor participant A to be notified.

6b.
The user of floor participant B is notified of the status that the floor is now taken by floor participant A.  In this case floor participant B is unable to receive the message and continues transmitting (unstoppable audio).
7.
Floor participant A (overriding) starts sending voice media over the session established beforehand.

NOTE 2:
Floor participant B is still sending voice (overridden). The list of floor participants that receive the overriding, overridden, or both transmissions is based on configuration.

NOTE 3:
When floor participant A stop transmitting, if floor participant B is still sending voice, then the floor is granted back to floor participant B and audio is routed to all current floor particpants.
6.5.X.2
Impacts on existing nodes and functionality

In MCPTT, a new user profile item may be needed to identify users who are authorized to receive overriding, overridden, or both transmissions. An affiliation option may be needed so an authorized user can specify reception of the losing audio in addition to, or instead of, the winning audio.
6.5.X.3
Solution evaluation

The solution proposes a new procedure to support the detection and propagation of the “unstoppable audio” condition and allows distributing this audio to authorized group members within the MCPTT system. This prevents important transmissions from being lost. This solution reuses the existing floor override without using floor revoked procedure defined in TS 23.379.
* * * End of Change * * * *
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