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Foreword

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).
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Modal verbs terminology
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Foreword
This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the media plane control protocols and interactions with the media needed to support
Mission Critical Push To Talk (MCPTT).

The present document specifies protocol for using pre-established session to setup calls, floor control and managing
MBMS subchannels over MBMS bearers on-network and off-network protocols for floor control.

Mission critical communication services are services that require preferential handling compared to normal
telecommunication services, e.g. in support of police or fire brigade. Floor control provides a mechanism for managing
the right to transmit at a point in time during an MCPTT call.

The MCPTT service and its associated media plane control protocols can be used for public safety applications and aso
for general commercial applications (e.g., utility companies and railways).

The present document is applicable to User Equipment (UE) supporting the floor participant functionality, setting up
calls using pre-established SIP sessions and using MBM S bearers for group communication and to floor control servers
supporting these functionsin the MCPTT system.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

2] 3GPP TS 24.379: "Mission Critical Push To Tak (MCPTT) call control Protocol specification”.

[3] IETF RFC 3550: "RTP: A Transport Protocol for Real-Time Applications’.

[4] 3GPP TS 24.383: "Mission Critical Push To Talk (MCPTT) Management Object (MO)".

[5] 3GPP TS 23.179: "Functional architecture and information flows to support mission critical
communication services, Stage 2".

[6] 3GPP TS 29.468: " Group Communication System Enablersfor LTE (GCSE_LTE); MB2
Reference Point; Stage 3".

[7] IETF RFC 5761: "Multiplexing RTP Data and Control Packets on a Single Port".

[8] IETF RFC 3711: "The Secure Real-time Protocol (SRTP)".

[9] 3GPP TS 25.446: "MBM S synchronization protocol (SYNC)".

[10] 3GPP TS 29.281: "General Packet Radio System (GPRS) Tunnelling Protocol User Plane
(GTPv1-U)".

[11] 3GPP TS 24.008: "Mobile radio interface layer 3 specification; Core Network protocols; Stage 3".

[12] 3GPP TS 24.381: "Mission Critical Push To Tak (MCPTT) group management Protocol
specification”.
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[13] 3GPP TS 24.384: "Mission Critical Push To Talk (MCPTT) configuration management protocol
specification”.
[14] 3GPP TS 33.179: "Security of Mission Critical Push-To-Talk (MCPTT)".
[15] IETF RFC 3830: "MIKEY: Multimedia Internet KEYing".
[16] IETF RFC 3711: "The Secure Real-time Transport Protocol (SRTP)".
3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply. A term or definition defined in the present document takes precedence over the definition of the same term or
definition, if any, in 3GPP TR 21.905 [1].

Activefloor request queue: The floor request queue used by the floor control server to queue received Floor Request
messages.

Controlling MCPTT function: The MCPTT server performing a controlling role.
Conversation: A number of media bursts exchanged between participantsin agroup call session.

Effective priority: The priority decision determined by the floor control server based on multiple input parameterslike
floor priority, participant type, type of call etc. of the current floor request and of the current participant to which floor
isgranted if any and the local policy.

MBM S bear er: The service provided by the EPS to deliver the same I P datagrams to multiple receiversin a designated
location.

MBM S subchannel: A logical channel which uses resources of an activated and announced MBMS bearer identified
by the TMGI of the MBM S bearer and additional parameters, like UDP port, associated to a group or the MBMS
subchannel used to e.g. inform when a conversation in a group call is started or ended.

NOTE: Inthisrelease of the specifications the UDP port isthe only parameter used for enabling the
differentiation of media and media plane control packets belonging to different groups over the same
MBMS bearer by areceiving MCPTT client.

Media burst: A flow of mediafroman MCPTT client that has the permission to send media.

M edia plane control protocols. Protocolsin the media plane used for floor control, pre-established session call control
and MBM S subchannel control.

Participating MCPTT function: The MCPTT server performing a participating role.

Passive floor request queue: The floor request queue used by the non-controlling MCPTT function to store received
Floor Request messages for monitoring purposes.

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.179 [5] apply:

Floor control

Floor participant

Floor control server

Group call

MCPTT call

MCPTT server performing a controlling role
MCPTT server performing a participating role
MCPTT user

Mission critical push to talk

Private call

SIP core
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For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.379 [2] apply:

Non-controlling

3.2 Abb

MCPTT function of an MCPTT group

reviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in

3GPP TR 21.905 [1].
AS

Application Server

D2D Deviceto Device
DL Downlink
GCSAS Group Communication Service Application Server
GMK Group Management Key
GMS Group Management Server
GUK-ID Group User Key Identifier
IP Internet Protocol
MBMS Multimedia Broadcast and Multicast Service
MCCP Mission Critical MBM S subchannel Control Protocol
MCPTT Mission Critical Push To Talk
MKI Master Key Identifier
PCK Private Call Key
PCK-ID Private Call Identifier
PTT Push-To-Talk
RFC Request For Comment
RTCP RTP Control Protocol
RTP Real-time Transport Protocol
SRTCP Secure RTCP
SRTP Secure RTP
SSRC Synchronization SouRCe
TEK Traffic-Encrypting Key
TMGI Temporary Mobile Group Identity
UE User Equipment
4 General

4.1 Overview

4.1.1 Floo

r Control

4111 General

InaPTT group call after the call is setup, at a given time only a single group member is allowed to talk and all other
affiliated group members listen to this talker. The control action for obtaining this mode of operation is known as floor
control. The direct actors of floor control are the floor participants and the floor control server. A floor participant does
the floor control related actionsin the MCPTT client. The floor control server is the decision maker of the floor control.
In on-network the floor control server isinthe MCPTT server with the controlling role. In off-network no specific floor

control server exists. The current talker plays the role of floor control server.

Floor control actions in on-network are described in subclause 4.1.1.2. The differences for off-network floor control are
described in subclause 4.1.1.3.

NOTE: End-user actions as operation of the PTT button illustrates functionality but no end-user actions are
mandated by the present document.
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4.1.1.2 On-network floor control
At any point in time a group member can request permission to talk.

When all group members are silent, a group member can pressthe PTT button, meaning the request for permission to
talk. The floor participant entity of this user reflects this request to the floor control server by sending a Floor Request
message. If the floor control server decidesto permit, it informs this permission for this request by sending a Floor
Granted message to the requesting group member. The floor control server informs the initiation of the talk to the other
group members by sending a Floor Taken message. Once the group member receives the permission, a permission
indication (permission tone) is generated and the user can talk. The media packets (encoded voice) are sent to the
controlling MCPTT server and from there they are distributed to all listeners of this group. The release of the PTT
button indicates the user"s intension to end talking. Once the PTT button is released, the floor participant sends a Floor
Release message to the floor control server indicating that this user has finished talking. This cycle, starting from the
Floor Granted message and ending with Floor Release message, is known as 'talk burst' or 'media burst'.

In the beginning of acall theinitial talk permission request can be implied by the SIP message which initiates the call as
specified in 3GPP TS 24.379 [2] without any specific Floor Request message.

A group member can also request for permission to talk by sending a Floor Request message during atalk burst. The
floor control server can resolve thisrequest in several ways.

1. If thisrequest has higher priority than the ongoing talk burst, the floor control server revokes the current talk
burst by sending a Floor Revoke message to the current talker. The current talker is interrupted and the current
media burst is ended by the current floor participant by sending a Floor Rel ease message. Then the floor control
server sends a Floor Granted message to the revoking user and send Floor Taken message to other group
members. Then a new media burst starts.

2. If thisreguest does not have higher priority and floor request queueing is not used the floor control server rejects
this request by sending a Floor Deny message to the requester. Then areject indication (reject tone) is generated
for the user. The ongoing talk burst continues.

3. If request queueing is used the floor control server sends Floor Queue Position Info message indicating that there
is no permission but the request is queued for potential permission when the current talk burst ends. Then a
"queued" indication is generated for the user. The ongoing talk burst continues.

During atalk burst, a queued user can ask its position in the queue by sending a Floor Queue Position Request message.
Then the floor controller server provides the information by sending Floor Queue Position Info message. A queued user
can also remove itself from the queue bay sending a Floor Release message. This kind of message exchange during a
talk burst does not affect the ongoing talk burst.

If request queueing is used, by the end of the talk burst, the floor control server givesthe talk permission to the first
pending request in the queue. For this, it sends the same messages as in the beginning of atalk burst; Floor Granted
message to the permitted user and Floor Taken message to other group members. The permitted user is expected to
pressthe PTT button after the permission tone within a well-defined short period of time. If PTT button is pressed the
media burst continues normally until it isreleased. If not, the MCPTT client loses the talk permission.

If queueing is used the ordering in the queue is affected by the priority of the usersin the queue.

A floor request with pre-emptive priority can be granted without revoking the current speaker. In this case media from
both the overridden current talker and the overriding MCPTT user is distributed to selected participants at the same
time. Thelist of participants that receive the overriding, overridden, or both transmissions is based on configuration.

During silence (when no talk burst is ongoing), the floor control server can send Floor Idle message to all floor
participants from time to time. The floor control server sends Floor Idle message in the beginning of silence.

Some of the floor control messages can be repeated as specified in state machines specified in clause 6.

The call can be released after along silence period.

41.1.3 Off-network floor control
This subclause describes the special features for off-network floor control with respect to the on-network floor control.

In off-network no specific floor control server exists. All floor control messages are sent to al group members.
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When afloor control server givestalk permission it sends a Floor Granted message. The information element which
expresses the group member, to which this talk permission is given, implies to the other group members that the floor is
taken. No other Floor Taken message is sent.

After silence, afloor participant asks for talk permission by sending a Floor Request message. After a well-defined
waiting period, if no response is received, thisfloor participant sends a Floor Taken message indicating itself in the
information element which expresses the group member to which thistalk permission is given and continues the talk
burst.

In off-network, the Floor Idle message is not used.

Some of the floor control messages can be repeated as specified in the state machines specified in clause 7.

41.1.4 Determine floor priority

The floor control server can determine how to handle areceived Floor Request message using a number of input
parameters. Examples of input parameters that the floor control server can use are:

NOTE: Inthe off-network mode, afloor participant is acting as the floor control server as specified in
subclause 7.3.4.

1. thefloor priority, using the value of the Floor Priority field in the Floor Request message or the <user-priority>
element specified in the 3GPP TS 24.381 [12];

2. the participant type, using the <participant-type> element specified in 3GPP TS 24.381 [12] or, in case an hon-
controlling MCPTT function is attached to a group call, the <Participant Type> value in the Track Info field in
the Floor Request message;

3. thetype of call indicated in the Floor Indicator field; and

4. the effective priority of the floor participant with the permission to send media, and the current type of the call
(e.g. normal, imminent-peril, emergency, broadcast);

5. any other information in the group document specified in 3GPP TS 24.381 [12] or information stored in the
controlling MCPTT function outside the scope of the present document.

Using alocal policy and the above input parameters the floor control server can determine that afloor request is:
1. pre-emptive such that the current talker is overridden;
2. pre-emptive such that the current talker is revoked;
3. not pre-emptive and put in the floor request queue, if queueing was negotiated; or
4

. hot-pre-emptive and rejected, if queueing was not negotiated.
4.1.2 Pre-established session call control

4121 General

An MCPTT client can pre-establish a session with the participating MCPTT function for potential use when acall is
setup. The establishment, the modification and the release of a pre-established session are specified in
3GPPTS24.379[2].

NOTE: The establishment of a pre-established session, for potential use when a call is setup, depends on the
policy chosen by the MCPTT service provider.

A pre-established session can be used when initiating a pre-arranged group call, a chat group call or a private call.
Similarly a pre-established session can be released for reuse after the termination of a pre-arranged group call, chat
group call and private call.

The media plane control messages related to call setup over a pre-established session are sent over the channel used for
media plane control. The media plane control messages related to the release of a call which was setup over a pre-
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established session, without terminating the pre-established session, are sent over the channel used for media plane
control. The unicast channel for media plane control is over the MCPTT-4 reference point.

41.2.2 Call setup over pre-established session

For a pre-arranged group call, when the originator initiates the call setup indicating the use of a pre-established session
using SIP messages as specified in 3GPP TS 24.379 [2], the participating MCPTT function (which servesthe
originating MCPTT client) sends to the originating MCPTT client a Connect message after the controlling MCPTT
function accepts the initiation of this call. After the reception of this Connect message the originating MCPTT client
sends an Acknowledgment message by indicating that the connection is accepted or by indicating that the connection is
not accepted. If the connection is accepted by the originating MCPTT client, the floor control for this call continues a
specified in clause 6.

For a pre-arranged group call if the controlling MCPTT function as triggered by an originating group member initiates a
call as specified in 3GPP TS 24.379 [2], the participating MCPTT function which serves the terminating MCPTT client
sends a Connect message to al affiliated MCPTT clients of this group. After the reception of the Connect message the
terminating MCPTT client sends an Acknowledgment message by indicating that the connection is accepted or by
indicating that the connection is not accepted. If the connection is accepted by the terminating MCPTT client, the floor
control for this call continues a specified in clause 6.

NOTE: If aterminating client does not have an available pre-established session, the call setup proceeds asin on-
demand call setup as specified in 3GPP TS 24.379 [2].

For achat group call, a group member can use a pre-established session when joining the chat group using SIP
messages as specified in 3GPP TS 24.379 [2]. For a group member that has already joined the chat group call, the floor
control between the MCPTT client (floor participant) and the MCPTT server (floor control server) continues as
specified in clause 6.

For a private call the procedures for the originator are the same as the originator initiating a call for a pre-arranged call
setup over a pre-established session, with the difference that the recipient of the call is a private user and not a pre-
arranged group.

For a private call if the controlling MCPTT function as triggered by the originator initiates a call as specified in

3GPP TS 24.379 [2], the participating MCPTT function (which serves the terminating MCPTT client) sends a Connect
message to the terminating MCPTT client served by the participating MCPTT function if thisMCPTT client has an
available pre-established session and the commencement mode is automatic. If the commencement mode is manual the
terminating MCPTT client isinvited using SIP procedures as specified in 3GPP TS 24.379 [2].

4123 Release of a call which uses a pre-established session

When acall is released by the controlling MCPTT function (as specified in 3GPP TS 24.379 [2]), the participating
MCPTT function sends a Disconnect message to all MCPTT clients which used a pre-established session for this call.
Then the call isreleased (see also 3GPP TS 24.379 [2]) and the pre-established session can be used for another call.

When an MCPTT client leaves a call (as specified in 3GPP TS 24.379 [2]) which was setup over a pre-established
session without releasing the pre-established session, this pre-established session can be used for another call.

A call setup over apre-established session can also be released by using the specificationsin 3GPP TS 24.379 [2]
(without the use of Disconnect message) as a result the pre-established session, which has been used for this call, isalso
released.

4.1.3 MBMS subchannel control

4131 General

The participating MCPTT function can use an MBMS bearer for the DL transmission of the media and the media
control plane.

The participating MCPTT function decides to activate an MBMS bearer. After the activation of the MBMS bearer, as
specified in 3GPP TS 29.468 [6], the TMGI of this MBMS bearer is announced to the MCPTT clientsinthe MBMS
service area of this MBM S bearer. This announcement enablesthe MCPTT client to listen (decode/demodulate) this
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MBMS bearer. The activation of an MBM S bearer and the announcement of the TMGI create a pool of MBMS
subchannel resources without any association to a group or other purposes.

The criteriafor aparticipating MCPTT function to decide to activate and use an MBM S bearer isimplementation
dependent.

An MBMS bearer can be used for the DL transmission for more than one group. For this, additional parameters like
destination UDP port are used for enabling the differentiation of messages and packets belonging to different groups
over the same MBMS bearer by areceiving MCPTT client.

When a TMGI is announced a general purpose MBMS subchannel is created by defining an association between the
identity of the general purpose MBMS subchannel (e.g. 'general purpose’) and the TMGI (of the activated and
announced MBM S bearer) together with the parameters (e.g. UDP port) differentiating this general purpose MBMS
subchannel in this MBMS bearer. The parameters of this general purpose MBMS subchannel can be communicated to
the MCPTT clientsin the MBMS service area of thisMBM S bearer using unicast over-the air transmission or can be
pre-defined and stored in the MCPTT user profile that is downloaded to the MCPTT UE.

4.1.3.2 Start of a conversation

When a conversation is started (by an originating MCPTT client of a group) the participating MCPTT function can
alocate an MBM S subchannel for this group by defining an association between this group (e.g. ‘'group id’) and the
TMGI (of the activated and announced MBM S bearer) with the parameters differentiating this MBM S subchannel in
thisMBMS bearer. The parameters of this MBM S subchannel are sent using the general purpose MBM S subchannel
using the Map Group To Bearer message. The Map Group To Bearer message is repeated as long as the conversation is
ongoing for improving the reception probability and to allow MCPTT clients arriving late to listen to the MBM S
subchannel.

The same MBMS subchannel can be used for media and media control plane of an MCPTT group, subjected to the
restrictions stated in IETF RFC 5761 [7].

4.1.3.3 During a conversation

If an MBMS subchannel exists, the participating MCPTT function forwards the media plane control messages, received
from the controlling MCPTT function via MBM S subchannel for media plane control. Only floor control messages
which are transmitted to more than one affiliated group member are forwarded to the MBM S bearer (e.g. the Floor
Taken and Floor I1dle messages). The floor control messages can be repeated by configurable number of times for
improving the reception probability. The participating MCPTT function forwards the media packets, received from the
controlling MCPTT function, viathe MBM S subchannel for media.

Amongst all affiliated group members under this participating MCPTT function, the participating MCPTT function is
informed or is enabled to deduce the group members which do not or cannot receive the MBMS subchannels. The
participating MCPTT function forwards the media packets and the media plane control messages, received from the
controlling MCPTT function, to the group members which do not or cannot receive the MBMS subchannels, using
unicast bearers allocated for media and media plane control respectively.

4.1.3.4 Ending the conversation

The participating MCPTT function can de-allocate an MBM S subchannel after a configurable period of silencein the
conversation by removing the association to this group by sending the Unmap Group To Bearer message over this
MBMS subchannel. The de-allocation of the MBM S subchannel frees the parameters used for differentiating this
MBMS subchannel in this MBMS bearer. Therefore, the resources of a de-allocated MBM S subchannel can be
reallocated for a conversation of another group.

NOTE: The participating MCPTT function will activate MBMS bearers with general QoS characteristics suitable
for MCPTT service and will map MBMS subchannels for media or media plane control only to MBMS
bearers that can provide the QoS required by media or media plane control.
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4.2 Internal structure of media plane control entities

4.2.1 Controlling MCPTT function

According to 3GPP TS 23.179 [5] the controlling MCPTT function is divided into a floor control server and a media
distribution function. In the present document the internal structure of the MCPTT server isillustrated in figure 4.2-1.

Controlling MCPTT function

Application and
signalling plane

Floor control server
Hoor contral interface Floor control
MCPTT3 towards the MCPTT e .
) arbitration logic
client
I I
Floor request
gqueue
MCPTT 3 i
Network media M edia distri butor
interface
Media distribution function

NOTE: The real internal structure of the MCPTT server is implementation specific but a possible internal structure
is shown to illustrate the procedures.
Figure 4.2.1-1: Internal structure of floor control in the controlling MCPTT function

All entitiesin the controlling MCPTT function are assumed to have a direct communication interface to the application
and signalling plane. The interface to the application and signaling plane carries information about SIP session
initialisation and SIP session release, SDP content, etc.

The reference point3 is described in 3GPP TS 23.179 [5].

The floor control interface towardsthe MCPTT client receives and transmits the floor control messages from and to the
MCPTT client viathe participating MCPTT function or non-controlling MCPTT function. The procedures are
controlled by a state machine described in subclause 6.3.5. One state machine is needed for each MCPTT client
participating in an MCPTT call. A non-controlling MCPTT function is seen by the floor control interface towards the
MCPTT client asan MCPTT client.

The floor control arbitration logic is performing the floor control. The floor control arbitration logic is controlled by a
state machine described in subclause 6.3.4. One state machine is needed per MCPTT call.

The floor reguest queue is accessible both by the floor control interface towards the MCPTT client for all MCPTT
clientsin the call and the floor control arbitration logic.

The network mediainterfaceis receiving and sending media from and to the associated MCPTT client viathe
participating MCPTT function or non-controlling MCPTT function. The network mediainterface is out of scope of the
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present document. One network mediainterface is needed for each MCPTT client participatingin an MCPTT call. A
non-controlling MCPTT function is seen by the network mediainterface asan MCPTT client.

The media distributor is controlled by the floor control arbitration logic. The media distributor is out of scope of the
present document. One media distributor is needed per MCPTT call.

The internal interfaces are assumed to transport the following type of information.
1. Theinterface between the network media interface and the floor control interface towards the MCPTT client:

a. Indication that the network mediainterface has started to receive media packets from the associated MCPTT
client or that media packets are no longer received from the associated MCPTT client.

NOTE: Itisanimplementation option whether anindication e.g. is sent for every received RTP media packet or
only when the first packet is received and then when no more RTP packets are received.

2. Theinterface between the floor control interface towardsthe MCPTT client and the floor control arbitration
logic:

a. Floor control messages to and from the associated MCPTT client, requests to create or delete the state
machine instance for the associated MCPTT client. The floor control message to the floor control arbitration
logic are limited to floor control messages that will change the state of the floor.

3. Theinterface between the network media interface and the media distributor:
a. Mediato and from associated MCPTT clients. Thisinterface is out of scope of the present document.
4. Theinterface between the floor control arbitration logic and the media distributor:

a. Requeststo start or stop distributing mediato participantsin the MCPTT call. Indication that the media
distributor has started to receive media packets from the network mediainterface associated with the MCPTT
client with the permission to send media or that media packets are no longer received from the network
media interface from the associated MCPTT client.

5. Theinterface between the floor control interface towards the MCPTT client and the floor request queue:

a. Requeststo store received Floor Request messages in the queue or reguests to remove Floor Request
messages from the queue and the queue content for building the Floor Queue Position Info message.

6. Theinterface between the floor control arbitration logic and the floor request queue:

a. Requeststo store received Floor Request messages in the queue or reguests to remove Floor Request
messages from the queue. Indications that the queue is modified.

4.2.2 MCPTT client

According to 3GPP TS 23.179 [5] the MCPTT client is divided into a floor participant and a media mixer function. In
the present document the internal structure of the MCPTT client isillustrated in figure 4.2.2-1.
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MCPTT client
Application and
signaling plane
— Floor participant MCPTT-4
MCPTT user
Media mixer MCPTT-7
MCPTT-8
— MBMS interface
MCPTT-6

NOTE:  The real internal structure of the MCPTT client is implementation specific but a possible internal structure
is shown to illustrate the logic and the procedures.
Figure 4.2.2-1: Internal structure of the MCPTT client

All entitiesin the MCPTT client have a direct communication interface to the application and signalling plane. The
interface to the application and signaling plane carries information about SIP session initialisation and SIP session
release, SDP content, etc.

The reference points MCPTT-4, MCPTT-6, MCPTT-7 and MCPTT-8 are described in 3GPP TS 23.179 [5].

The floor participant receives and sends floor control and pre-established session control message over the unicast
bearer.

The media mixer receives and sends RTP media packets over the unicast bearer. The media mixer indicates to the floor
participant when RTP media packets are received and when RTP media packets are no longer received. The floor
participant instructs the media mixer on how to handle mediareceived from the user or received from the network either
over the unicast bearer or over the MBMS bearer.

The MBMS interface receives RTP media packets over the MBMS bearer. The RTP media packets are forwarded to the
media mixer.

The MBMS interface receives floor control messages and MBM S subchannel control messages over the MBM S bearer.
The MBMS interface forward received floor control messages to the floor participants.

The floor participant receives indication from the MCPTT client when the MCPTT user has pressed or released the PTT
button. The MCPTT client can also provide notification towards the MCPTT user. Voice received from the MCPTT
user is, on instruction from the floor participant, encoded by the media mixer and sent as RTP media packets over the
unicast bearer.
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4.2.3 Participating MCPTT function

423.1 General

The participating MCPTT function performs the participating role of an MCPTT server as defined in

3GPP TS 23.179[5]. The participating MCPTT function uses media plane control (non-SlP) messages when taking part
in the floor control procedures as specified in clause 6, call over pre-established session as specified in clause 9 and the
use of MBM S Bearer procedures as specified in clause 10. In the sequel the term ‘controlling MCPTT function' is used
for the entity which performs the controlling role of an MCPTT server.

The following subclauses describe the assumed internal structure of a participating MCPTT function and the role of the

participating function in the floor control procedures, the call over pre-established session procedures and the use of
MBMS Bearer procedures.

4.2.3.2 Internal structure of the participating MCPTT function

In the present document the internal structure of the participating MCPTT function isillustrated in figure 4.2.3.2-1.

Participating MCPTT function

Application and
signaling plane

MCPTT-4 Media and floor MCPTT-3
control messages
MCPTT-7 distribution

MBMS bearer
management

MCPTT-9

MCPTT-8 6 AS

NOTE:  The real internal structure of the participating MCPTT function is implementation specific but a possible
internal structure is shown to illustrate the logic and the procedures.
Figure 4.2.3.2-1: Internal structure of the MCPTT client

All entitiesin the participating MCPTT function have a direct communication interface to the application and signalling
plane. The interface to the application and signalling plane carries information about SIP session initialisation and SIP
session release, SDP content, etc.

The reference points MCPTT-3, MCPTT-4, MCPTT-7, MCPTT-8 and MCPTT-9 are described in 3GPP TS 23.179 [5].

The media and floor control message distribution receives media control messages and RTP media packetsto and from
the MCPTT client and the controlling MCPTT function and the non-controlling MCPTT function. Media plane control
messages and RTP packets are forwarded as received when unicast bearers are used. If MBMS bearers are used floor
control messages, MBM S subchannel control messages and RTP media packets are sent to the MBM S bearer
management.

The MBMS bearer management receives floor control message and RTP media packets from the media and floor
control message distribution when floor control messages and RTP media packets are sent over an MBM S bearer.
MBMS bearer management also generates MBM S subchannel control message. Floor control message, RTP media
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packets and MBM S subchannel control messages are sent to the GCS AS for distribution over an MBMS bearer. The
GCS ASis outside the scope of the present specification.

4.2.3.3 The roles of the participating MCPTT function

42331 For the floor control procedures

When afloor control message or a media packet is received from an MCPTT client, in the MCPTT-4 and MCPTT-7
reference points respectively, the participating MCPTT function forwards it to the controlling MCPTT function over
MCPTT-3 reference point or to the application and signalling plane. When a floor control message or a media packet is
received from the controlling MCPTT function, over MCPTT-3 reference point or the application and signalling plane,
for MCPTT clients which do not use aMBMS subchannel, the participating MCPTT function forwards the floor control
message to the MCPTT client over the MCPTT-4 and MCPTT-7 reference points respectively. For MCPTT clients
which use an MBM S subchannel, for floor control messages directed to all of these MCPTT clients and for media
packets, the participating MCPTT function forwards a single floor control message or a single media packet using the
MBMSS subchannel over MCPTT-9 and MCPTT-8 reference points respectively.

When MCPTT clients are listening to the MBM S subchannel multiple copies of the same media packet destined to each
individual MCPTT client are sent by the controlling MCPTT function while the participating only forwards one single
media packet over the MBM S bearer. Any optimizations for not sending the media packet from the controlling MCPTT
functionto all MCPTT clients are out of scope of the present document.

When MCPTT clients are listening to the MBM S subchannel multiple copies of the same Floor Idle message and Floor
Taken message destined to each individual MCPTT client are sent by the controlling MCPTT function while the
participating only forwards one single Floor Idle or Floor Taken message over the MBMS bearer. Any optimizations for
not sending the Floor Idle or Floor Taken message from the controlling MCPTT function to all MCPTT clients are out
of scope of the present document.

The participating MCPTT function specifications related to the floor control are specified in subclause 6.4 for unicast
media and media plane control delivery and in subclause 10.3.3 for MBMS delivery.

4.2.3.3.2 For the call over pre-established session procedures

For a pre-established session between an MCPTT client and the participating MCPTT function, when acall isinitiated
over this pre-established session, the participating MCPTT function informs the originating MCPTT client the
acceptance or regjection decision of the controlling MCPTT function by sending Connect or Disconnect messages
respectively over MCPTT-4 reference point. When acall initiation is accepted by the controlling server and informed to
the participating MCPTT function, the participating MCPTT function informs the terminating MCPTT client which has
a pre-established session the initiation of this call, using Connect message over MCPTT-4 reference point.

When the controlling MCPTT function informs the participating MCPTT function that a call which is setup over apre-
established session is released (either over MCPTT-3 reference point or from application and signalling plane), the
participating MCPTT function informsthe MCPTT client the release of this call using Disconnect message over
MCPTT-4 reference point. By the end of the release of the call the pre-established session is reserved for possible future
use.

When an Acknowledgment message is received, over MCPTT-4 reference point, as result of a message informing the
MCPTT client for the initiation, the rejection or the release related to a call conducted over a pre-established session,
the participating MCPTT function communicates the positive or hegative acknowledgment information towards the
controlling MCPTT function according to the proceduresin 3GPP TS 24.379 [2] (either over MCPTT-3 reference point
or from application and signalling plane).

The participating MCPTT function specifications related to the call setup over pre-established session arein
subclause 9.3.

42333 For the use of MBMS bearer procedures

In theinitiation of a conversation, if the MBMS bearer management in the participating MCPTT function decides to use
an MBMS subchannel for the media plane control messages and the media packets, the participating MCPTT function
sends aMap Group To Bearer message over MCPTT-9 reference point, for indicating the association information
between the group identity of this call and the TMGI of the MBMS bearer and additional parameters necessary for the
identification of this MBM S subchannel using the general purpose MBM S subchannel already associated for the

ETSI



3GPP TS 24.380 version 13.2.0 Release 13 27 ETSI TS 124 380 V13.2.0 (2016-10)

transmission of thisinformation. In the termination of a conversation the participating MCPTT function sends an
Unmap Group To Bearer message for terminating the association between the MBM S subchannel in use for this
conversation and the group identity.

The participating MCPTT function specifications related to the declaration of the association between an MBMS bearer
and related parameters and the MBM S subchannel for media and media plane control are specified in subclause 10.3.2
and subclause 10.3.4.

4.2.4 Non-controlling MCPTT function of an MCPTT group

According to 3GPP TS 24.379 [2] subclause 5.3 the MCPTT server can act in a non-controlling MCPTT function of an
MCPTT group role. In the present document the internal structure of the non-controlling MCPTT function of an
MCPTT group isillustrated in figure 4.2.4-1.

non-Controlling MCPTT function of an MCPTT group

Application and
signalling plane

Floor control server

MCPTT 3 Floor control
server interface

MCPTT 3

Foor participant interface

Network media
interface

MCPTT 3 MCPTT 3

Mediadistributor

Media distribution function

NOTE: The real internal structure of the MCPTT server is implementation specific but a possible internal structure
is shown to illustrate the logic and the procedures.

Figure 4.2.4-1: Internal structure of the non-controlling MCPTT function

All entitiesin the non-controlling MCPTT function of an MCPTT group are assumed to have a direct communication
interface to the application and signalling plane. The interface to the application and signaling plane carries information
about SIP session initialisation and SIP session release, SDP content, etc.

The floor participant interface receives and transmits the floor control messages from and to the MCPTT client viathe
participating MCPTT function or non-controlling MCPTT function. The procedures are controlled by a state machine
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described in subclause 6.5.5. One state machine is needed for each MCPTT client participatinginan MCPTT call. A
non-controlling MCPTT function is seen by the floor participant interface asan MCPTT client.

The floor control server interface is distributing floor control message to and from the floor control server in the
controlling MCPTT function or non-controlling MCPTT function. The floor control server interface procedures are
described in subclause 6.5.4. One floor control server interface is needed per MCPTT call.

The network mediainterfaceis receiving and sending media from and to the associated MCPTT client viathe
participating MCPTT function or non-controlling MCPTT function. The network mediainterface is out of scope of the
present document. One network mediainterface is needed for each MCPTT client participating inan MCPTT call. A
non-controlling MCPTT function is seen by the network mediainterface asan MCPTT client.

The mediadistributor is controlled by the floor control server interface. The media distributor is out of scope of the
present document. One media distributor is needed per MCPTT call.

The interna interfaces are assumed to transport the following type of information.
1. Theinterface between the network media interface and the floor participant interface:

a. Indication that the network media interface has started to receive media packets from the associated MCPTT
client and requests from the floor participant interface to forward received RTP packets towards the media
distributor or to stop forward RTP media packets to the media distributor.

NOTE: Itisanimplementation option whether anindication e.g. is sent for every received RTP media packet or
only when the first packet is received.

2. Theinterface between the floor participant interface and the floor control server interface:

a. Floor control messages to and from the associated floor participant. The floor control message to the floor
control server interface are limited to floor control messages that can result in an action towards the floor
control server.

3. Theinterface between the network media interface and the media distributor:

a. RTP media packetsto and from associated MCPTT clients. Thisinterface is out of scope of the present
document.

4. The interface between the floor control server interface and the media distributor:
a. Requeststo start or stop distributing mediato participantsin the MCPTT call. Indication that the media

distributor has started to receive media packets from the network mediainterface associated with the MCPTT
client with the permission to send media

4.3 The media plane control channel

43.1 General

The media plane control channel is used for transport of messages associated with the floor control protocol, the pre-
established session call control protocol and the MBM S bearer management protocol, al specified in the present
document.

4.3.2 Control channel realization
The media plane control channel isrealized by sending RTCP APP packets on top of UDP/IP. RTCP APP packets are

defined in IETF RFC 3550 [3]. The MCPTT specific coding of the RTCP APP packetsis defined in clause 8 of the
present document.
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4.3.3 Establishing a media plane control channel

4.3.3.1 General

The MCPTT client and the MCPTT server use the SDP offer/answer mechanism in order to negotiate the establishment
of the media plane control channel. The SDP offer/answer procedures for negotiating media plane control channel
capabilities are specified in clause 14. The ABNF is defined in clause 12.

The media description ("m=" line) associated with the media plane control channel shall have the values as described in
table 4.3.3.1-1.

Table 4.3.3.1-1: Media plane control channel media description

Media description element Value
<media> "application”
<port> RTCP port
<proto> "udp”
<fmt> "MCPTT"

The port used for RTCP messages associated with the media plane control channel shall be different than ports used for
RTCP messages associated with other "m=" lines (e.g. RTP) in the SDP.

NOTE 1. AsRTCP isused to transport messages on the media plane control channel, the "m=" line port value
indicates an RTCP port. Thisis different from cases where an "m=" line is associated with an RTP-based
stream, and the "m=" line port value indicates an RTP port.

NOTE 2: In case the media plane control channel uses a different |P address than other media described in the SDP,
amedia plane control channel specific "c=" line also needs to be associated with the "m=" line associated
with the media plane control channel.

The format of the optional SDP fmtp attribute, when associated with the media plane control channel, is described in
clause 12.

The example below shows an SDP media description for a media plane control channel.

mrappl i cati on 20032 udp MCPTT
a=f nt p: MCPTT nt_queuei ng; nc_priority=5; nmc_granted

5 Entities

5.1 General

This clause associates the functional entities with the MCPTT roles described in the stage 2 architecture document (see
3GPP TS 23.179[5]).

52 MCPTT client

5.2.1 Introduction
To be compliant with the proceduresin the present document, an MCPTT client shall:
1. support the role of an MCPTT client as specified 3GPP TS 23.179 [5];
2. support the on-network MCPTT client role as specified in 3GPP TS 24.379 [2];
3. support the off-network MCPTT client role as specified in 3GPP TS 24.379 [2]; and
4

. support media plane security as specified in clause 13.
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To be compliant with the on-network procedures in the present document, an MCPTT client shall:
1. providetherole of afloor participant in on-network mode as specified in subclause 5.2.2;

2. provide the media mixer function as described in subclause 4.2.2 and support the related proceduresin
subclause 6.2;

3. when operating in systems that support MBM S functionality, provide the MBMS interface as described in
subclause 4.2.2 and support the related MBM S subchannel control procedure as specified in subclause 10.3;

4. provide PTT button events towards the on-network floor participant as specified in subclause 6.2;
5. provide means (sound, display, etc.) for indications towards the MCPTT user as specified in subclause 6.2;
6. support negotiating media plane control channel media level attributes as specified in subclause 4.3; and
7. support call setup control over pre-established session as specified in subclause 9.2.
To be compliant with the off-network proceduresin the present document, an MCPTT client shall:
1. providetherole of afloor participant in off-network mode as specified in subclause 5.2.3;
2. support the role of an off-network floor participant as specified in 3GPP TS 23.179 [5] and in the present
specification;

3. provide the media mixer function as described in subclause 4.2.2 and support the related procedures as specified
inclause 7,

4. provide PTT button events towards the off-network floor participant as specified in clause 7; and

5. provide means (sound, display, etc.) for indications towards the MCPTT user as specified in clause 7.

5.2.2 Floor participant in on-network mode

To be compliant with the on-network procedures in the present document, a floor participant in on-network mode shall:
1. support the on-network floor control procedures as defined in 3GPP TS 23.179 [5];
2. support acting as an on-network floor participant as specified in subclause 6.2; and
3. support the on-network mode floor control protocol elements as specified in the clause 8.

A floor participant in on-network mode may:

1. support queueing of floor requests as specified in subclause 6.2 and subclause 4.1.1.2.

5.2.3 Floor participant in off-network mode
To be compliant with the on-network procedures in the present document, a floor participant in off-network mode shall:
1. support off-network floor control procedures as specified in 3GPP TS 23.179 [5];
2. support acting as an off-network floor participant as specified in clause 7;
3. support acting as an off-network floor control server as specified in clause 7; and
4. support the off-network mode floor control protocol elementsin clause 8.
A floor participant in off-network mode may:

1. support queueing of floor requests as specified in clause 7 and subclause 4.1.1.3.

5.3 Controlling MCPTT function

An MCPTT server providing the controlling MCPTT function shall:
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6.
7.

support the role of a controlling MCPTT function as specified in 3GPP TS 23.179 [5];
support negotiating media plane control channel medialevel attributes as specified in subclause 4.3;

provide floor control arbitration logic with an interface to MCPTT clients as described in subclause 4.2.1 and
support the related procedures as specified in subclause 6.3;

provided a network media interface as described in subclause 4.2.1 and support associated procedures as
specified in subclause 6.3;

provide a media distributor with an floor control interface towardsthe MCPTT clients as described in
subclause 4.2.1 and support associated proceduresin subclause 6.3;

support the on-network mode floor control protocol elements as specified in clause 8: and

support media plane security as specified in clause 13.

An MCPTT server providing the controlling MCPTT function may:

1

5.4

provide afloor request queue as described in subclause 4.2.1 and support the related procedures as specified in
subclause 6.3 and subclause 4.3.

Participating MCPTT function

An MCPTT server providing the participating MCPTT function shall:

1
2.

5.5

support the role of a participating MCPTT function as specified in 3GPP TS 23.179 [5];

distribute floor control messages as described in subclause 6.3 and support associated procedures as specified in
subclause 6.4;

support call setup control over pre-established session as specified in subclause 9.3;

when operating in systems that support MBMS functionality, act asa GCS AS as specified in
3GPP TS 29.468 [6], provide MBM S bearer management as specified in subclause 6.4 and the related MBM S
subchannel control procedures as specified in subclause 10.2; and

support media plane security as specified in clause 13.

Non-controlling MCPTT function

An MCPTT server providing the non-controlling MCPTT function of an MCPTT group shall:

1
2.

support floor control involving groups from multiple MCPTT systems as specified in 3GPP TS 24.379 [2];

provide afloor control interface towards the controlling MCPTT function as described in subclause 4.2.4 and
support the related procedures as specified in subclause 6.5;

provide an mediainterface towards the controlling MCPTT function as described in subclause 4.2.4 and support
the related procedure as specified in subclause 6.5;

provide a media distributor as described in subclause 4.2.4 and the related procedures as specified in
subclause 6.5; and

support media plane security as specified in clause 13.

6

6.1

On-network floor control

General

This clause provides:
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the floor participant proceduresin subclause 6.2;
the floor control server procedures in subclause 6.3;

the participating MCPTT function floor control proceduresin subclause 6.4; and

A w0 b

the non-controlling MCPTT function of an MCPTT group in subclause 6.5.

If media plane security isrequired, the MCPTT client, the controlling MCPTT function, the participating MCPTT
function and the non-controlling MCPTT function shall perform the additionally proceduresin clause 13.

6.2 Floor participant procedures

6.2.1 Floor participant procedures at MCPTT session initialization

Based on the negotiations during the call establishment specified in 3GPP TS 24.379 [2], a new instance of the 'Floor
participant state transition diagram for basic operation’, as specified in subclause 6.2.4, shall be created for this call.

The SIP INVITE request sent by the application and signalling plane:
1. shall beregarded an implicit floor request when an implicit floor request is negotiated; and
2. shall not be regarded as an implicit floor request in case of arejoin to an already on-going group call.

NOTE: Thefloor participant can negotiate the use of prioritization of the Floor Request message. In that case, the
floor participant can request permission to send media at a priority level that is either the same as or lower
than the highest priority that was permitted to the participant in the MCPTT call initiaization. If afloor
participant is authorized for pre-emptive priority in the MCPTT call it is good practise to always request
permission to send RTP media packets at a priority level that islower than pre-emptive priority unless the
user explicitly requests to pre-empt the current RTP media packets sender.

6.2.2 Floor participant procedures at MCPTT call release
The MCPTT call release (whether it isinitiated by the floor participant or floor control server) is atwo-step procedure.

Stepl  Thefloor participant stops sending floor control messages and the MCPTT client stops sending RTP
media packets.

Step2  When the application and signalling plane has determined that the MCPTT call isreleased, the
corresponding instance of the 'Floor participant state transition diagram for basic operation’ as specified in
subclause 6.2.4 is terminated and the floor participant releases all the used resources.

The user plane can initiate the release step 1, but the application and signalling plane always initiates the release step 2.

6.2.3 Floor participant procedures at MCPTT call modification

Adding or removing media streams during an MCPTT call does not influence the floor control procedures.

6.2.4 Floor participant state transition diagram for basic operation

6.24.1 General
The floor participant shall behave according to the state diagram and the state transitions specified in this subclause.

Figure 6.2.4.1-1 shows the state diagram for 'Floor participant state transition diagram for basic operation'.
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Start- stop

R: MCPTT call release - 2

‘ MCPTT call initiated, originating MCPTT user

R: MCPTT call release - 1

R: Floor Indicator

MCPTT call initiated, originating MCPTT user OR

Timer T101 expired OR MCPTT call established, terminating MCPTT user

R: RTP media OR
R: Floor Taken

AI"Iy PTT button pressed
Sate R: Floor Idle OR
U: pending Ui O\
Request no permission Timer T103 expired
MCPTT call initiated, originating MCPTT user

R: Floor Deny OR
R: Floor Taken OR
Timer T101 expired N times

R: Floar Queue Position Info

R: Floor Deny OR
R: Flocr Idle OR R: Floor Idle OR
Timer T132 expired R: Floor Taken OR
R: RTP media OR
Timer T100 expired N times OR
R: Floar Granted R: Floar Ack

U: queued

R: RTP mediaOR
R: Floor Taken OR
R: Floor Queue Position Info OR
S: Request floor queue position OR
Timer T104 expired OR
R: Floor Granted

R: Floor Granted
Timer T104 expired N times

U: has
permission

S: RTP mediaOR
R: Floor Granted

PTT button released OR U: pendl ng
R: Floor Revoke

Release

R: Floor Revoke OR
R: Floor Granted OR
Timer T100 expired

PTT button released

R: Floor Idle

Figure 6.2.4.1-1: Floor participant state transition diagram for basic operation.

State details are explained in the following subclauses.

If an RTP media packet or afloor control message arrivesin a state where there is no specific procedure specified for
the RTP media packets or the received floor control message, the floor participant shall discard the floor control
message or the RTP media packet and shall remain in the current state.

NOTE:

A badly formatted RTP packet or floor control message received in any state isignored by the floor
participant and does not cause any change of the current state.
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6.2.4.2 State: 'Start-stop'

6.2.4.2.1 General

When a new instance of the 'Floor participant state transition diagram for basic operation' is initiated, before any floor
control related input is applied, the state machineisin 'Start-stop' state. Similarly when the call is released the state
machine shall return to the Start-Stop state.

6.2.4.2.2 MCPTT call initiated, originating MCPTT user
When acall isinitiated as described in 3GPP TS 24.379 [2], the floor participant:
1. shall create an instance of the 'Floor participant state transition diagram for basic operation';

2. if the originating floor participant receives afloor control message before it receives the SIP 200 (OK) response,
shall store the floor control message;

NOTE: The originating floor participant might receive a floor control message before the SIP 200 (OK) response
when initiating, joining or rejoining a call because of processing delays of the SIP 200 (OK) responsein
the SIP core.

3. if the established MCPTT call isachat group call and the SIP INVITE request is not an implicit floor request,
shall enter the 'U: has no permission’ state; and

4. if for the established MCPTT call the SIP INVITE request is an implicit floor request:
a. shal start timer T101 (Floor Request) and initialise counter C101 (Floor Request) to 1,
b. shall enter the 'U: pending Request' state; and

c. if thefloor participant has received and stored afloor control message before the reception of the SIP 200
(OK) response, shall act asif the floor control message was received in the 'U: pending Request' state after
entering the 'U: pending Request' state.

When the floor participant is rejoining an ongoing MCPTT call as described in 3GPP TS 24.379 [2] the floor participant
shall enter the 'U: has no permission’ state.

6.2.4.2.3 MCPTT call established, terminating MCPTT user

When an MCPTT call is established, the terminating floor participant:
1. shall create an instance of a'Floor participant state transition diagram for basic operation’; and
2. shall enter the 'U: has no permission’ state.

NOTE: From afloor participant perspective the MCPTT call is established when the application and signalling
plane sends the SIP 200 (OK) response.

6.2.4.3 State: 'U: has no permission’

6.2.4.3.1 General

The floor participant isin this state when the floor participant is not sending RTP media packets or is not waiting for a
floor control message response.

In this state RTP media packets and floor control messages can be received.

6.2.4.3.2 Receive Floor Idle message (R: Floor Idle)
Upon receiving a Floor |dle message, the participant:

1. if thefirst bit in the subtype of the Floor Idle message is set to '1' (Acknowledgment is required) as described in
subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:
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a. shal include the Message Typefield set to '5' (Floor Idle); and

b. shall include the Source field set to '0" (the floor participant is the source);
2. may provide floor idle notification to the user, if it has not already done so;
3. shall stop the optional timer T103 (End of RTP media), if it is running; and

4. shal remaininthe'U: has no permission’ state.

6.2.4.3.3 Receive Floor Taken message (R: Floor Taken)
Upon receiving the Floor Taken message, the floor participant:

1. if thefirst bit in the subtype of the Floor Taken message is set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Typefield set to '2' (Floor Taken); and
b. shal include the Source field set to '0" (the floor participant is the source);
2. may provide afloor taken notification to the user;

3. if the Floor Indicator field isincluded and the B-bit is set to "1' (Broadcast group call), shall provide a
notification to the user indicating the type of call;

4. should start the optional timer T103 (End of RTP media); and

5. shall remain in the 'U: has no permission’ state.

6.2.4.3.4 Receive RTP media packets (R: RTP media)

Upon receiving RTP media packets, the floor participant:
1. shall request the MCPTT client to start rendering the received RTP media packets;
2. should restart/start the optional timer T103 (End of RTP media); and
3. shal remaininthe 'U: has no permission’ state.

NOTE: RTP media packets can be received from two sources when dual floor control is applied by the floor
control server (see subclause 6.3.6). The MCPTT client can differentiate between the two sources using
the SSRC in the received RTP media packets. How the media mixer in the MCPTT client mixes the two
RTP media stream sourcesis out of scope of the present document.

6.2.4.3.5 Send Floor Request message (PTT button pressed)
Upon receiving an indication from the user to request permission to send media, the floor participant:
1. shall send the Floor Request message toward the floor control server; The Floor Request message:

a. if adifferent priority than the normal priority is required, shall include the Floor Priority field with the
priority not higher than negotiated with the floor control server as specified in subclause 4.3.3; and

b. if thefloor request is abroadcast group call, system call, emergency call or an imminent peril call, shall
include aFloor Indicator field indicating the relevant call types;

2. shall start timer T101 (Floor Request) and initialise counter C101 (Floor Request) to 1; and

3. shall enter the 'U: pending Request' state.

6.2.4.3.6 Timer T103 (End of RTP media) expired

On expiry of timer T103 (End of RTP media), the floor participant:
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1. may provide afloor idle notification to the user; and

2. shall remain in the 'U: has no permission’ state.
6.2.4.4 State: 'U: pending Request'

6.2.4.4.1 General

The floor participant isin this state when the floor participant is waiting for response to a Floor Request message.
In this state the floor participant can receive RTP media packets and floor control messages.

Timer T101 (Floor Request) is running in this state.

Timer T103 (End of RTP media) can be running in this state but there is no action in this state if the timer expires. The
timer is started as a preparation for the state change that occurs once a response to the Floor Request messageis
received.

6.2.4.4.2 Receive Floor Granted message (R: Floor Granted)

Upon receiving a Floor Granted message from the floor control server or afloor granted indication in an SIP 200 (OK)
response in the application and signalling layer, the floor participant:

1. if thefirst bit in the subtype of the Floor Granted message is set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Type field set to '1' (Floor Granted); and
b. shall include the Source field set to '0' (the floor participant is the source);
2. shall provide floor granted notification to the user, if not already done;

NOTE: Providing the floor granted notification to the user prior to receiving the Floor Granted message is an
implementation option.

3. if the Floor Indicator field isincluded and the B-bit is set to "1' (Broadcast group call), shall provide a
notification to the user indicating the type of call;

4. shall stop the optional timer T103 (End of RTP media), if running;
5. shall stop timer T101 (Floor Request); and

6. shall enter the 'U: has permission’ state.

6.2.4.4.3 Receive Floor Taken message (R: Floor Taken)
Upon receiving a Floor Taken message, the floor participant:

1. if thefirst bit in the subtype of the Floor Taken messageis set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Type field set to '2' (Floor Taken);
b. shall include the Source field set to '0' (the floor participant is the source);

2. if the Granted Party's I dentity field contains another MCPTT ID than the MCPTT user'sown MCPTT ID, the
floor participant:

a. shall provide afloor taken notification to the user;

b. if the Floor Indicator field isincluded and the B-bit is set to '1' (Broadcast group call), shall provide a
notification to the user indicating the type of call;

c. if queueingis not negotiated as specified in subclause 4.3:
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i. shall stop timer T101 (Floor Request);
ii. should start the optional timer T103 (End of RTP media); and
iii. shall enter the 'U: has no permission’ state; and
d. if queueingis negotiated as specified in subclause 4.3:
i. shall remaininthe 'U: pending Request' state.

NOTE: When received over the MBMS bearer, the Floor Taken message can be the result of the own MCPTT
user being granted the floor or another MCPTT user being granted the floor. The floor participant only
acts on the latter case.

6.2.4.4.4 Receive Floor Deny message (R: Floor Deny)
Upon receiving a Floor Deny message, the floor participant:

1. if thefirst bit in the subtype of the Floor Deny message is set to '1' (Acknowledgment is required) as described in
subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Type field set to '3' (Floor Deny); and

b. shall include the Source field set to ‘0’ (the floor participant is the source);
2. shall provide floor deny notification to the user;
3. may display the floor deny reason to the user using information in the Reject Cause field;
4. shall stop timer T101 (Floor Request); and
5

. shall enter the 'U: has no permission’ state.

6.2.4.4.5 Timer T101 (Floor request) expired

On expiry of timer T101 (Floor Request) less than the upper limit of counter C101 (Floor Request) timesthe timer is
allowed to expire, the floor participant:

1. shal send a Floor Request message towards the floor control server. The Floor Request message:

a if adifferent priority than the normal priority is required, shall include the Priority-level field with a
<Priority-level> value not higher than negotiated with the floor control server as specified in subclause 4.3.3;
and

b. if thefloor request is abroadcast group call, system call, emergency call or an imminent peril call, shall
include aFloor Indicator field indicating the relevant call types;

2. shall restart timer T101 (Floor request) and increment counter C101 (Floor Request) by 1; and

3. shal remainin the 'U: pending Request’ state.

6.2.4.4.6 Timer T101 (Floor Request) expired N times
When timer T101 (Floor Request) expires by the upper limit of counter C101 (Floor Request), the floor participant:
1. shall provide afloor request timeout notification to the user; and

2. shall enter the 'U: has no permission’ state.

6.2.4.4.7 Receive RTP media packets (R: RTP Media)
Upon receiving RTP media packets, the floor participant:

1. shall request the MCPTT client to start rendering the received RTP media packets;
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2. should start the optional timer T103 (End of RTP media); and

3. shall remain in the 'U: pending Request' state.

6.2.4.4.8 Send Floor Release message (PTT button released)
Upon receiving an indication from the user to release permission to send media, the floor participant:
1. shall send aFloor Release message towards the floor control server;

a if thesessionisabroadcast cal and if the session was established as a normal call, shall include the Floor
Indicator with the A-bit set to '1' (Normal call);

2. may include the first bit in the subtype of the Floor Rel ease message set to '1' (Acknowledgment is required) as
described in subclause 8.3.2;

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack messageis not received.

3. shall start timer T100 (Floor Release) and initialise counter C100 (Floor Release) to 1;
4. shall stop timer T101 (Floor Request); and

5. shall enter the 'U: pending Release' state.

6.2.4.4.9 Receive Floor Queue Position Info message (R: Floor Queue Position Info)
Upon receiving a Floor Queue Position Info message, the floor participant:

1. if thefirst bit in the subtype of the Floor Queue Position Info messageis set to '1' (Acknowledgment is required)
as described in subclause 8.3.2, shall send aFloor Ack message. The Floor Ack message:

a. shal include the Message Typefield set to '9" (Floor Queue Position Info); and
b. shal include the Source field set to '0" (the floor participant is the source);

2. shall provide floor request queued response notification to the MCPTT user;

3. may provide the queue position and priority to the MCPTT user; and

4. shall enter the 'U: queued' state.
6.2.4.5 State: 'U: has permission'

6.2.45.1 General

The floor participant isin this state when the MCPTT client is permitted to send RTP media. In this state the floor
participant can receive floor control messages.

In this state, the floor participant can release permission to send RTP media at any time, even before sending any media.
The MCPTT client could have already buffered mediawhen it enters this state.

NOTE: If the floor participant was queued, the floor participant requests a confirmation from the MCPTT user
before start sending media. If confirmed, the media sending starts otherwise the permission to send media
isreleased.

6.2.4.5.2 Send RTP media packets (RTP media)

Upon receiving indication from the MCPTT client that encoded voice is received from the user or if encoded voiceis
aready buffered the floor participant:

1. shal request the MCPTT client to start forward encoded voice to the MCPTT server; and

2. shal remaininthe 'U: has permission’ state.
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6.2.4.5.3 Send Floor Release message (PTT button released)
Upon receiving an indication from the user to release the permission to send RTP media, the floor participant:
1. shall send a Floor Release message towards the floor control server The Floor Release message:

a. may include the first bit in the subtype of the Floor Release message set to '1' (acknowledgement is required)
as specified in subclause 8.2.2;

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack messageis not received.

b. if the session isabroadcast call and if the session was established as anormal cal, shall include the Floor
Indicator with the A-bit set to '1' (Normal call); and

c. if the Floor Granted message included the G-bit set to '1' (Dual floor), shall include the Floor Indicator with
the G-bit set to '1' (Dual floor);

2. shall start timer T100 (Floor Release) and initialize counter C100 (Floor Release) to 1; and

3. shall enter the 'U: pending Release' state.

6.2.45.4 Receive Floor Revoke message (R: Floor Revoke)
Upon receiving a Floor Revoke message, the floor participant:
1. shall inform the user that the permission to send RTP mediais being revoked;
2. may give information to the user about the reason for revoking the permission to send media;

3. shall request the mediainthe MCPTT client discard any remaining buffered RTP media packets and to stop
forwarding of encoded voice to the MCPTT server;

4 if the G-bit in the Floor Indicator is set to '1' (Dual floor):
a. shall send aFloor Release message. In the Floor Release message:
i. shal include the Floor Indicator with the G-bit set to '1' (Dual floor); and
ii. may set thefirst bit in the subtypeto '1' (Acknowledgment is required) as described in subclause 8.3.2;
5 if the G-hit in the Floor Indicator is set to '0' (not Dual floor):
a. shall send a Floor Release message. In the Floor Release message:
i. shal include the Floor Indicator with the G-hit set to '0' (not Dual floor); and
ii. may set thefirst bit in the subtype to '1' (Acknowledgment is required) as described in subclause 8.3.2;

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack message is not received.

6. shall start timer T100 (Floor Release) and initialize counter C100 (Floor Release) to 1; and

7. shall enter the 'U: pending Release’ state.

6.2.4.5.5 Receive Floor Granted message (R: Floor Granted)
Upon receiving a Floor Granted message from the floor control server, the floor participant:

1. if thefirst bit in the subtype of the Floor Granted message is set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Type field set to '1' (Floor Granted); and

b. shall include the Source field set to '0' (the floor participant is the source); and
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2. shall remaininthe 'U: has permission’ state.
6.2.4.6 State: 'U: pending Release'

6.2.4.6.1 General
The floor participant isin this state when the floor participant is waiting for response to a Floor Rel ease message.
In this state the floor participant can receive floor control messages and RTP media packets.

Timer T100 (Floor Release) is running can be running in this state.

6.2.4.6.2 Timer T100 (Floor Release) expired

On expiry of timer T100 (Floor Release) less than the configurable number of the upper limit of counter C100 (Floor
Release) times, the floor participant:

1. shall send aFloor Release message towards the floor control server;

2. may set thefirst bit in the subtype of the Floor Release message to '1' (Acknowledgment is required) as
described in subclause 8.3.2;

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack message is not received.

3. shall restart timer T100 (Floor Release) and increment counter C100 (Floor Release) by 1; and

4. shal remain in state 'U: pending Release'.

6.2.4.6.3 Timer T100 (Floor release) expired N times

When timer T100 (Floor Release) expires by the upper limit of counter C100 (Floor Release) times, the floor
participant:

1. shall enter the 'U: has ho permission’ state.

6.2.4.6.4 Receive Floor Idle message (R: Floor Idle)
Upon receiving a Floor Idle message, the floor participant:

1. if thefirst bit in the subtype of the Floor Idle messageto '1' (Acknowledgment is required) as described in
subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Type field set to '5' (Floor Idle); and
b. shall include the Source field set to 'O’ (the floor participant is the source);
2. may provide afloor idle notification to the MCPTT user;

3. if the Floor Indicator field isincluded and the B-bit set to '1' (Broadcast group call), shall provide a notification
to the user indicating the type of call;

4. shall stop timer T100 (Floor Release);

5. if the session is not a broadcast group call or if the A-bit in the Floor Indicator field isset to '1' (Normal call),
shall enter the 'U: has no permission’ state; and

6. if the session wasinitiated as a broadcast group call:
a. shal indicate to the MCPTT client the media transmission is completed; and

b shall enter the 'Releasing’ state.
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6.2.4.6.5 Receive Floor Taken message (R: Floor Taken)
Upon receiving a Floor Taken message, the floor participant:

1. if thefirst bit in the subtype of the Floor Taken message is set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Typefield set to '2' (Floor Taken); and
b. shall include the Source field set to '0" (the floor participant is the source);
2. may provide floor taken notification to the user;

3. if the Floor Indicator field isincluded and the B-bit is set to "1' (Broadcast group call), shall provide a
notification to the user indicating the type of call;

4. should start the optional timer T103 (End of RTP media);
5. shall stop timer T100 (Floor Release); and

6. shall enter the 'U: has no permission’ state.

6.2.4.6.6 Receive RTP media packets (R: RTP Media)
Upon receiving an indication from the MCPTT client that RTP media packets are received, the floor participant:
1. shall request the MCPTT client to start rendering the RTP media packets;
2. should start the optional timer T103 (End of RTP media);
3. shall stop timer T100 (Floor Release); and
4

. shall enter the 'U: has no permission’ state.

6.2.4.6.7 Receive Floor Revoke message (R: Floor Revoke)

Upon receiving a Floor Revoke message, the floor participant:
1. may give information to the user that permission to send RTP mediais being revoked;
2. may inform the user of the reason contained in the Floor Revoke message; and

3. shall remain in the 'U: pending Release' state.

6.2.4.6.8 Receive Floor Granted message (R: Floor Granted)
Upon receiving a Floor Granted message, the floor participant:

1. if thefirst bit in the subtype of the Floor Granted message is set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Type field set to '1' (Floor Granted); and
b. shall include the Source field set to '0' (the floor participant is the source); and

2. shal remainin the 'U: pending Release' state.
6.2.4.7 In any state

6.2.4.7.1 General

This subclause describes the actions to be taken in al states defined for the basic state diagram with the exception of the
'Start-stop' state and the 'Releasing’ state.
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6.2.4.7.2 Receive MCPTT call release — step 1 (R: MCPTT call release - 1)

Upon receiving an MCPTT call release step 1 request from the application and signalling plane when the MCPTT call is
going to be released or when the floor participant isleaving the MCPTT call, the floor participant:

1. shall stop sending floor control messages;
2. shall request the MCPTT client to stop sending RTP media packets; and

3. shall enter the 'Releasing’ state.

6.2.4.7.3 Receive a Floor Control message with a Floor Indicator field (R: Floor Indicator)
Upon receiving any Floor Control message containing the Floor Indicator field, the floor participant:
1. may provide notifications based on the Floor Indicator field to the user.

NOTE: Any change of state due to receipt of the Floor Indicator field is described in other parts of this

specification.
6.2.4.8 State: 'Releasing’
6.2.4.8.1 General

The floor participant isin this state while waiting for the application and signalling plane to finalize the disconnection
of an MCPTT call.

6.2.4.8.2 Receive MCPTT call release — step 2 (R: MCPTT call release - 2)
Upon receiving an MCPTT call release step 2 request from the application and signalling, the floor participant:
1. shal release dl resources including any running timers associated with the MCPTT call; and

2. shall enter the 'Start-stop’ state and terminate the current instance of the 'Floor control state machine — basic'.
6.2.4.9 State: 'U: queued'

6.2.49.1 General

The floor participant uses this state when a Floor Request message has been queued by the floor control server, and is
awaiting the Floor Granted message.

In this state, the MCPTT client can receive RTP Media packets and the floor participant can send and receive floor
control messages.

The timer T104 (Floor Queue Position Request) can be running in this state.

6.2.4.9.2 Receive RTP media packets (R: RTP media)

Upon receiving an indication from the media mixer in the MCPTT client that the media mixer isreceiving RTP media
packets, the floor participant:

1. shall request to the media mixer to start rendering received RTP media packets;
2. should restart timer T103 (End of RTP media); and
3. shall remaininthe 'U: queued’ state.

NOTE: RTP media packets can be received from two sources when dual floor control is applied by the floor
control server (see subclause 6.3.6). The MCPTT client can differentiate between the two sources using
the SSRC in the received RTP media packets. How the media mixer in the MCPTT client mixes the two
RTP media stream sourcesis out of scope of the present document.
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6.2.4.9.3 Receive Floor Taken message (R: Floor Taken)

Upon receiving a Floor Taken message, the floor participant:

1

2.

may provide afloor taken notification to the MCPTT user;

if thefirst bit in the subtype of the Floor Taken messageis set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Type field set to '2' (Floor Taken); and
b. shall include the Source field set to '0' (the floor participant is the source); and

shall remain in the 'U: queued' state.

6.2.4.9.4 Receive Floor Granted message (R: Floor Granted)

Upon receiving a Floor Granted message, the floor participant:

1

w

N o ua &

if the first bit in the subtype of the Floor Granted message is set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Type field set to '1' (Floor Granted); and
b. shall include the Source field set to '0' (the floor participant is the source);
shall provide afloor granted notification to the MCPTT user;

if the Floor Indicator field isincluded and the B-bit is set to '1' (Broadcast group call), shall provide a
notification to the user indicating the type of call;

shall stop timer T104 (Floor Queue Position Request), if running;
shall start timer T132 (Queued granted user action);
shall indicate the user that the floor is granted; and

shall remain in the 'U: queued' state.

6.2.4.9.5 Receive Floor Deny message (R: Floor Deny)

Upon receiving a Floor Deny message, the floor participant:

1

2
3
4.
5

if the first bit in the subtype of the Floor Deny message is set to '1' (Acknowledgment is required) as described in
subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shall include the Message Typefield set to '3' (Floor Deny); and

b. shall include the Source field set to '0" (the floor participant is the source);

. shall provide floor deny notification to the MCPTT user;

. may display the deny reason to the user using information in the Reject Cause field;

shall stop timer T104 (Floor Queue Position Request), if running; and

. shall enter the 'U: has no permission’ state.

6.2.4.9.6 Send Floor Release message (PTT button released)

Upon receiving an indication from the MCPTT user to release the queued floor request, the floor participant:

1

shall send a Floor Release message: The Floor Rel ease message:

a. may include the Floor Indicator field changing a broadcast group call to a normal call;
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2. may set thefirst bit in the subtype of the Floor Release message to '1' (Acknowledgment is required) as
described in subclause 8.3.2;

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack messageis not received.

3. shall start timer T100 (Floor Release) and initialise counter C10 (Floor Release) to 1;
4. shall stop timer T104 (Floor Queue Position Request), if running; and

5. shall enter the 'U: pending Release’ state.

6.2.4.9.7 Receive Floor Queue Position Info message (R: Floor Queue Position Info)
Upon receiving a Floor Queue Position Info message, the floor participant:

1. if thefirst bit in the subtype of the Floor Queue Position Info messageis set to '1' (Acknowledgment is required)
as described in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Typefield set to '9" (Floor Queue Position Info); and
b. shall include the Source field set to '0" (the floor participant is the source);

2. if the message indicates that the request has been queued or if arequest for the queue position was sent, the floor
participant:

a. may provide the queue position and priority (if available) to the MCPTT user;
3. shall stop the timer T104 (Floor Queue Position Request), if running; and

4. shal remaininthe'U: queued' state.

6.2.4.9.8 Receive Floor Idle message (R: Floor Idle)
Upon receiving a Floor Idle message, the floor participant:

1. if thefirst bit in the subtype of the Floor Idle messageis set to '1' (Acknowledgment is required) as described in
subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Type field set to '5' (Floor Idle); and

b. shall include the Source field set to '0' (the floor participant is the source); and
2. may provide afloor idle notification to the MCPTT user;
3. shall stop timer T104 (Floor Queue Position Request), if running; and

4. shall enter the 'U: has no permission’ state.

6.2.4.9.9 Send Floor Queue Position Request message (S: Floor Queue Position Request)
Upon receipt of an indication from the MCPTT client to request the queue position, the floor participant:
1. shall send the Floor Queue Position Request message;

2. shall start timer T104 (Floor Queue Position Request) and initialize counter C104 (Floor Queue Position
Request) to 1; and

3. remaininthe 'U: queued state.

6.2.4.9.10 Timer T104 (Floor Queue Position Request) expired

On expiry of timer T104 (Floor Queue Position Request) less than the upper limit of C104 (Floor Queue Position
Request) times, the floor participant:
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1. shall send a Floor Queue Position Request message towards the floor control server;

2. shall restart timer T104 (Floor Queue Position Request) and increment counter C104 (Floor Queue Position
Request) by 1; and

3. shall remaininthe 'U: queued’ state.

6.2.4.9.11 Timer T104 (Floor Queue Position Request) expired N times

When timer T104 (Floor Queue Position Request) expires by the upper limit of counter C104 (Floor Queue Position
Request) times, the floor participant:

1. shall provide afloor queued timeout to the MCPTT client;
2. send the Floor Rel ease message;

3. may set thefirst bit in the subtype of the Floor Queue Position message to '1' (Acknowledgment is required) as
described in subclause 8.3.2, and

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack message is not received.

4. shall enter the 'U: pending Release’ state.

6.2.4.9.12 User indication for accept of pending request

Upon receiving an indication from the user that the user wants to send media and the timer T132 (Queued granted user
action) is running, the floor participant:

1. shall stop timer T132 (queued request granted user action); and

2. shall enter 'U: has permission’ state.

6.2.4.9.13 Timer T132 (Queued granted user action) expires
Upon expiry of timer T132 (Queued granted user action) the floor participant:

1. shall send Floor Release message;

2. may indicate the user that the floor is no more available;

3. may set the first bit in the subtype of the Floor Release message to '1' (Acknowledgment is required) as
described in subclause 8.3.2; and

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack message is not received.

4. shall enter 'U: has no permission’ state.

6.3 Floor control server procedures

6.3.1 General

The floor control server arbitration logic in the floor control server shall support the proceduresin subclauses 6.3.2 and
6.3.3 and shall behave according to the floor control server state transition diagram for ‘general floor control operation’
in subclause 6.3.4.

The floor control interface towardsthe MCPTT client in the floor control server shall behave according to the floor
control server state transition diagram for 'basic floor control operation towards the floor participant’ as specified in
subclause 6.3.5.
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6.3.2 Controlling MCPTT function procedures at MCPTT call initialization

6.3.2.1 General

The subclause 6.3.2.2 describes the initial procedures when a new SIP session is establishing a group session or a
private session with floor control.

The subclause 6.3.2.3 describes the procedures when a non-controlling MCPTT function switches from the non-
controlling mode to the controlling mode.

6.3.2.2 Initial procedures

When an MCPTT call is established a new instance of the floor control server state machine for 'genera floor control
operation' is created.

For each MCPTT client added to the MCPTT call, a new instance of the floor control server state machine for 'basic
floor control operation towards the floor participant' is added.

If the optional "mc_queueing” feature is supported and has been negotiated as specified in clause 14, the floor control
server could queue the implicit floor control request for the media-floor control entity.

The original initial SIP INVITE request or SIP REFER request to establish an MCPTT chat group cal or to regjoin an
ongoing MCPTT call is nhot handled as an implicit floor control request message by the floor control server unless
explicitly stated in the SIP INVITE request or in the SIP REFER request.

The permission to send media to the inviting MCPTT client due to implicit floor control request is applicable to both
confirmed indication and unconfirmed indication.

When the first unconfirmed indication is received from the invited participating MCPTT function (see
3GPP TS 24.379 [2]) the floor control server optionally can give an early indication to send RTP media packets, to the
inviting MCPTT client.

If an early indication to send RTP media packets is given to the inviting MCPTT client, the floor participant is granted
the permission to send media and the MCPTT server buffers RTP media packets received from the MCPTT client at
least until the first invited MCPTT client accepts the invitation or until the RTP media packet buffer exceeds it
maximum limit to store RTP media packets.

If the MCPTT server does not support or does not allow media buffering then when an early indication to send RTP
media packets is not given to the inviting MCPTT client, the floor participant is granted the permission to send media
when the first invited MCPTT client accepts the media.

Before the floor control server sends the first floor control message in the MCPTT call, the floor control server has to
assign itself a SSRC identifier to be included in media floor control messages and quality feedback messagesif the
MCPTT server is supporting that option. A suitable algorithm to generate the SSRC identifier is described in

IETF RFC 3550 [3].

The floor participant and the floor control server can negotiate the maximum priority level that the floor participant is
permitted to request. The floor control server can pre-empt the current sender based on the negotiated maximum priority
level that the floor participant is permitted to request and the priority level included in the Floor Request message.

NOTE: The maximum priority level that afloor participant can use is negotiated as specified in subclause 4.3.3
and is based on group data retrieved by the controlling MCPTT function from the group management
server as described in 3GPP TS 24.381 [12].

The floor participant and the floor control server can negotiate queueing of floor requests using the "mc_queueing” fmtp
attribute as described in clause 14. If queueing is supported and negotiated, the floor control server queues the floor
control request if a Floor Request message is received when another floor participant has the floor and the priority of
the current speaker isthe same or higher.
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6.3.2.3 Switching from a non-controlling MCPTT function mode to a controlling
MCPTT function mode

When the MCPTT server switches from the non-controlling MCPTT function mode to controlling MCPTT function
mode a new instance of the floor control server state machine for 'general floor control operation' is created.

For each MCPTT client inthe MCPTT call anew instance of the floor control server state machine for 'basic floor
control operation towards the floor participant’ is added.

Any floor request in the passive floor request queue is moved to the active floor request queue.

NOTE: The passive floor request queue is afloor request queue used by the non-controlling MCPTT function as
specified in subclause 6.5.4 to monitor floor request sent by floor participants controlled by the non-
controlling MCPTT function.

6.3.3 MCPTT floor control procedures at MCPTT call release

When an MCPTT client leavesan MCPTT call and the MCPTT call remains ongoing with the other MCPTT clients,
the floor control server follows a two-step procedure.

Stepl  The MCPTT server stops sending floor control messages and RTP media packetsto the MCPTT client
leaving the MCPTT call and .the MCPTT server discards floor control messages and RTP media packets
received fromthe MCPTT client leaving the MCPTT call.

Step2  When the application and signalling plane has determined that the MCPTT call with this floor participant
has been released, the corresponding instance of the floor control server state machine for ‘basic floor
control operation towards the floor participant’ is released.

When an MCPTT call isreleased, the floor control server follows a two-step procedure.

Stepl  The MCPTT server stops sending floor control messages and RTP media packets to al floor participants
inthe MCPTT call.

Step2  When the application and signalling plane has determined that the MCPTT call has been released, the
corresponding instance of the floor control server state machine for ‘general floor control operation’ are
aso terminated, along with any 'basic floor control operation towards the floor participant’ state machines
for the floor participants of this call.

The floor control server state machine for general floor control operation initiatesthe MCPTT call release depending on
the release policy specified in 3GPP TS 24.379 [2].

6.3.4 Floor control server state transition diagram for general floor control
operation

6.34.1 General

The floor control server arbitration logic in the floor control server shall behave according to the state diagram and state
transitions specified in this subclause.

Figure 6.3.4.1-1 shows the general floor control operation states (G states) and the state transition diagram.
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Figure 6.3.4.1-1: Floor control server state transition diagram for ‘general floor control operation’

The floor control arbitration logic in the floor control server shall keep one instance of the 'general floor control
operation’ state machine per MCPTT call.

If floor control messages or RTP media packets arrives in a state where there is no procedure specified in the following
subclauses the floor control arbitration logic in the floor control server:

1. shall discard the floor control message;
2. shall request the media distributor in the MCPTT server to discard any received RTP media packet; and
3. shall remain in the current state.

State details are explained in the following subclauses.

ETSI



3GPP TS 24.380 version 13.2.0 Release 13 49 ETSI TS 124 380 V13.2.0 (2016-10)

6.3.4.2 State: 'Start-stop'

6.3.4.2.1 General

When a new instance of the 'general floor control operation’ state machine isinitiated, before any floor control related
input is applied, the state machine isin 'Start-stop' state. Similarly when the call is released the state machine shall
return to the 'Start-stop' state or the related MCPTT call is released.

6.3.4.2.2 MCPTT call initialization

When an MCPTT call isinitiated as specified in 3GPP TS 24.379 [2] and
1. if aconfirmed indicationis required and at least oneinvited MCPTT client has accepted the invitation;
2. if aconfirmed indication is not required; or
3. if theinitialised MCPTT call isatemporary group session;

NOTE: A MCPTT group call isatemporary group session when the <on-network-temporary> element is present
in the <list-service> element as specified in 3GPP TS 24.381 [12].

then the floor control arbitration logic in the floor control server:
1. shall create an instance of the 'general floor control operation' state machine;

2. shall wait for the 'basic floor control operation towards the floor participant' to beinitialized before continuing
the following steps;

3. when the 'basic floor control operation towards the floor participant’ state machine isinitialized and the
initialised session is not atemporary group session:

a if the"mc_granted” fmtp attribute is not negotiated as specified in clause 14:

i. if thefloor control server is granting an implicit floor request at MCPTT call establishment, shall act asif
a Floor Request message was received and perform the actions specified in subclause 6.3.4.3.3; or

ii. if thefloor control server is not granting an implicit floor request at MCPTT call establishment, shall
enter the'G: Floor Idle' state as specified in subclause 6.3.4.3.2; or

b. if the"mc_granted" fmtp attribute is negotiated as specified in clause 14, shall enter the 'G: Floor Taken' state
as specified in subclause 6.3.4.4.2; and

4. if the'basic floor control operation towards the floor participant' state machineisinitialized and the initialised
session is atemporary group session, shall enter the 'G: Initialising' state as specified in the subclause 6.3.4.8.1.

6.3.4.3 State: 'G: Floor Idle'

6.3.4.3.1 General

The floor control arbitration logic in the floor control server isin this state when no MCPTT user currently has
permission to send media.

Timer T4 (Inactivity) and timer T7 (Floor Idl€) can be running when the floor control arbitration logic in the floor
control server isin this state.

6.3.4.3.2 Enter the 'G: Floor Idle' state

When entering this state from any state except the 'Start-stop’ state and if either no MCPTT client negotiated support of
gueueing floor requests as described in clause 14, the floor control arbitration logic in the floor control server:

1. if thereisaTrack Info field associated with the floor control server state transition diagram for 'general floor
control operation' stored, shall remove the Track Info field from the storage;

2. if the active floor request queue is empty the floor control server:
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a

C.

d.

shall send Floor Idle message to all floor participants. The Floor Idle message:

i. shal include a Message Sequence Number field with a Message Seguence Number value increased with
1; and

ii. if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril cal, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

shall start timer T7 (Floor Idle) and initialise counter C7 (Floor Idle) to 1;
shall start timer T4 (Inactivity); and

shall set the general state to the 'G: Floor Idl€' state; and

3. if the active floor request queue is not empty the floor control server:

a

b.

shall select a queued floor request from the top of the active floor request queus;
shall remove that queued floor request from the active floor request queue;

if the queued floor request includes a Track Info field, shall store the Track Info field and associate it with the
floor control server state transition diagram for ‘general floor control operation’; and

shall enter the 'G: Floor Taken' state as specified in the subclause 6.3.4.4.2 with respect to that floor
participant.

6.3.4.3.3 Receive Floor Request message (R: Floor Request)

Upon receiving a floor request message (from afloor participant that is permitted to make a floor request) the floor
control arbitration logic in the floor control server:

1. shall regject the request if one of the following conditionsis fulfilled:

a

b.

if thereisonly one MCPTT clientinthe MCPTT call; and

<on-network-recvonly> element is present in the <entry> element as specified 3GPP TS 24.381 [12] for the
associated floor participant;

2. if the floor request is rejected the floor control server:

a

b.

shall send the Floor Deny message. The Floor Deny message:
i. shall include in the Regject Cause field the <Rgject Cause> value:
A. cause #3 (Only one participant), if thereisonly one MCPTT client in the MCPTT call; or

B. cause#5 (Receive only), if the <on-network-recvonly> element is present in the <entry> element as
specified in 3GPP TS 24.381 [12] for the associated floor participant;

ii. may include an additional text string explaining the reason for rejecting the floor request in the <Rgject
Phrase> value of the Reject Cause field; and

iii. if the Floor Request included a Track Info field, shall include the received Track Info field;

shall remainin the 'G: Floor Idl€e' state; and

3. if thefloor request is granted the floor control server:

a

b.

shall stop timer T4 (Inactivity);
shall stop timer T7 (Floor Idle);

shall store the SSRC of floor participant granted the permission to send media until the floor is released
associated to that floor request;

if aTrack Info field isincluded in the Floor Request message, shall store the received Track Info field, and
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e. shall enter the 'G: Floor Taken' state as specified in the subclause 6.3.4.4.2.

6.3.4.3.4 Timer T7 (Floor Idle) expired
On expiry of timer T7 (Floor Idle) the floor control arbitration logic in the floor control server:

1. shall restart timer T7 (Floor Idle) and increment counter C7 (Floor Idle) by 1 if counter C7 (Floor Idle) has not
reached its upper limit;

2. shall send aFloor Idle message to al floor participantsin the MCPTT call if counter C7 (Floor Idl€) has not
reached its upper limit. The Floor Idle message:

a. shal include a Message Sequence Number field with a <M essage Sequence Number> value increased with 1;
and

3. shal remaininthe'G: Floor Idl€ state.

6.3.4.3.5 Timer T4 (Inactivity) expired

On expiry of timer T4 (Inactivity) the floor control arbitration logic in the floor control server based on a configurable
service provider policy either:

1. shall indicate to the application and signalling plane that timer T4 (Inactivity) has expired;
2. if the application and signalling planesinitiates MCPTT call release, shall enter the 'Releasing’ state; and
3. if the application and signalling planes do not initiate MCPTT call release:

a. should restart the T4 (Inactivity) timer; and

b. shal remaininthe'G: Floor Idl€ state.

6.3.4.3.6 Receive an implicit floor request (R: Implicit floor request)

Upon receiving an implicit floor request due to an upgrade to an emergency group call, the floor control arbitration
logic in the floor control server:

1. shall reject therequest if there isonly one MCPTT client inthe MCPTT call;
2. if the floor request is rejected the floor control server:
a. shall send the Floor Deny message. The Floor Deny message:
i. shal include in the Regect Cause field the <Reject Cause> value cause #3 (Only one participant); and

ii. may include in the Reject Cause field an additional text string explaining the reason for rejecting the floor
request in the <Reject Phrase> value; and

b. shal remaininthe'G: Floor Idl€' state; and

3. if thefloor request is granted the floor control server;
a. shall stop thetimer T4 (Inactivity);
b. shall stop thetimer T7 (Floor Idle);

c. shall store the SSRC of floor participant granted the permission to send media until the floor is released
associated to that floor request; and

d. shall enter the'G: Floor Taken' state as specified in the subclause 6.3.4.4.2.
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6.3.4.4 State: 'G: Floor Taken'

6.3.4.4.1 General

The floor control arbitration logic in the floor control server uses this state when it has permitted one of the MCPTT
clientsinthe MCPTT call to send media.

Timer T1 (End of RTP media) can be running when the floor control server isin this state.
Timer T2 (End talking) can be running when the floor control server isin this state.

Timer T20 (Floor Granted) is running to guarantee reliable delivery of the Floor Granted message, if the granted floor
request was queued.

6.3.4.4.2 Enter the 'G: Floor Taken' state
When entering this state the floor control arbitration logic in the floor control server:
1. shall send aFloor Granted message to the requesting floor participant. The Floor Granted message:
a. shal include the value of timer T2 (Stop talking)in the Duration field;
b. shal include the granted priority in the Floor priority field;

c. if aTrack Info field associated with the floor control server state transition diagram for 'general floor control
operation' is stored, shall include the stored Track Info field; and

d. if agroup cal isabroadcast group call, system call, emergency call, an imminent peril call or atemporary
group session, shall include the Floor Indicator field with appropriate indications,

2. shall start timer T20 (Floor Granted) if the floor request was queued and initialise the counter C20 (Floor
Granted) to 1;

3. shall send Floor Taken message to all other floor participants. The Floor Taken message:

a. shal include the granted MCPTT users MCPTT ID in the Granted Party's Identity field, if privacy is not
requested;

b. shall include a Message Sequence Number field with a Message Sequence Number value increased with 1;
c. if thesessionisabroadcast group call, shall include the Permission to Request the Floor field set to '0';

d. if the session isnot a broadcast group call, may include the Permission to Request the Floor field set to '1";
and

e. if agroup call isabroadcast group call, a system call, an emergency call, animminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

4. shall start timer T1 (End of RTP media); and

5. shal enter the 'G: Floor Taken' state.

6.3.4.4.3 Timer T1 (End of RTP media) expired

On expiry of timer T1 (End of RTP media), the floor control arbitration logic in the floor control server:
1. shal stop the timer T2 (Stop talking); if running;
2. shall stop timer T20 (Granted re-send), if running;

3. shall request the media distributor in the MCPTT server to stop distributing RTP media packets (with the
exception of RTP media packets already in the buffer (if RTP media buffering is ongoing) to other MCPTT
client, and

4. shall enter the 'G: Floor Idle state as specified in the subclause 6.3.4.3.2.
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6.3.4.4.4 Timer T2 (Stop talking) expired
On expiry of timer T2 (Stop talking) the floor control arbitration logic in the floor control server:
1. shall stoptimer T1 (End of RTP media);

2. shall include the Regject Cause field with the <Reject Cause> value set to #2 (Media burst too long) in the Floor
Revoke message sent in subclause 6.3.4.5.2; and

3. shall enter the 'G: pending Floor Revoke' state as specified in the subclause 6.3.4.5.2.

6.3.4.4.5 Receive RTP media packets (R: RTP media)

Upon receiving an indication from the media distributor in the MCPTT server that RTP media packets are received
from the permitted MCPTT client, the floor control arbitration logic in the floor control server:

1. shal start timer T2 (Stop talking), if not running;
2. shall restart timer T1 (End of RTP media);

3. shall stop timer T20 (Floor Granted), if running;
4

. shall instruct the media distributor to forward the RTP media packetsto MCPTT clients according to local
policy; and

NOTE: If dual floor control isongoing as described in subclause 6.3.6, the list of floor participants that receive
the overriding, overridden, or both transmissions is based on configuration.

5. shal remaininthe'G: Floor Taken' state.

6.3.4.4.6 Receive Floor Release message (R: Floor Release)
Upon receiving a Floor Release message the floor control arbitration logic in the floor control server:
1. shall request the media distributor in the MCPTT server to stop forwarding RTP media packets;
2. shall stop timer T2 (Stop talking), if running;
3. shall stop timer T20 (Granted re-send), if running; and
4. shall enter the 'G: Floor Idle' state as specified in the subclause 6.3.4.3.2.
6.3.4.4.7 Receive Floor Request message with pre-emptive priority (R: pre-emptive Floor
Request)
NOTE: This procedureis also invoked from the subclause 6.3.5.4.4.

On receipt of afloor request message with effective priority indicating pre-emptive priority, and if the effective priority
of the floor participant with permission to send mediais not the pre-emptive priority, the floor control arbitration logic
in the floor control server:

1. based onlocal policy, select one of the following options:
a. revokethe current speaker; or

b. allow mediafrom both the current speaker and from the participant now requesting floor with a pre-emptive
floor priority;

2. if revoking current speaker is selected:
a. shal stop timer T1 (End of RTP media), if running;
b. shal stop timer T20 (Floor Granted), if running;

c. shal include a Reject Cause field with the <Reject Cause> value set to #4 (Media Burst pre-empted) in the
Floor Revoke message sent in subclause 6.3.4.5.2;
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d. shall enter the'G: pending Floor Revoke' state as specified in the subclause 6.3.4.5.2;

e. shall insert the floor participant into the active floor request queue to the position in front of all queued
reguests, if not inserted yet or update the position of the floor participant in the active floor request queue to
the position in front of all other queued requests, if aready inserted; and

f. shall send a Floor Queue Position Info message to the requesting floor participant, if negotiated support of
queueing of floor requests as specified in clause 14. The Floor Queue Position Info message:

i. include the queue position and floor priority in the Queue Info field; and
ii. if the Floor Request message included a Track Info field, shall include the received Track Info field; and

3. if allow mediafrom both the current speaker and from the participant now requesting floor with a pre-emptive
priority is selected:

a. shall perform the actions specified in the subclause 6.3.6.2.2
6.3.4.4.8 Receive Floor request message from permitted floor participant (R: Floor
Request)

Upon receiving a floor request message from the floor participant that has been granted permission to send media, the
floor control arbitration logic in the floor control server:

1. shall send a Floor Granted message to the previously granted floor participant. The Floor Granted message:
a. shal include the value of timer T2 (Stop talking) in the Duration field;
b. shall include the granted priority in the Floor priority field; and
c. if the Floor Request message included a Track Info field, shall include the received Track Info field; and

2. shal remaininthe'G: Floor Taken' state.

6.3.4.4.9 Timer T20 (Floor Granted) expired
On expiry of timer T20 (Floor Granted), the floor control arbitration logic in the floor control server:

1. shall send aFloor Granted message to the granted floor participant if counter C20 (Floor Granted) has not
reached its upper limit: The Floor Granted message:

a. shal include the value of timer T2 (Stop talking) in the Duration field;
b. shall include the granted priority in the Floor priority field; and

c. if agroup cal isabroadcast group cal, a system call, an emergency call, an imminent peril cal, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

2. shall start timer T20 (Floor Granted) and increment counter C20 (Floor Granted) by 1 if counter C20 (Floor
Granted) has not reached its upper limit; and

3. shal remaininthe'G: Floor Taken' state.

6.3.4.4.10 Timer T20 (Floor Granted) expired N times

When timer T20 (Floor Granted) expires and counter C20 (Floor Granted) reaches its upper limit, the floor control
arbitration logic in the floor control server:

1. shall remaininthe'G: Floor Taken' state.

6.3.4.4.11 Permitted MCPTT client release (R: client release)

If the floor control server receives an indication from the floor control interface towards the MCPTT client that the
MCPTT client has started to disconnect from the MCPTT call, the floor control arbitration logic in the floor control
Server:
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1. shall enter the 'G: Floor Idl€' state as specified in the subclause 6.3.4.3.2.

6.3.4.4.12 Receive an implicit floor request (R: Implicit floor request)

Upon receiving an implicit floor request due to an upgrade to an emergency group call, the floor control arbitration
logic in the floor control server:

1. shall stop timer T1 (End of RTP media), if running;

2. shall stop timer T20 (Floor Granted), if running;

3. shall set the Reject Cause field in the Floor Revoke message to #4 (Media Burst pre-empted);
4. shall enter the 'G: pending Floor Revoke' state as specified in the subclause 6.3.4.5.2;
5

. shall insert the floor participant into the active floor request queue to the position in front of all queued requests,
if not inserted yet or update the position of the floor participant in the active floor request queue to the position in
front of all other queued requests, if already inserted; and

6. shall send aFloor Queue Position Info message to the requesting floor participant, if negotiated support of
queueing floor requests as specified in clause 14. The Floor Queue Position Request message:

a. shall include the queue position and floor priority in the Queue Info field; and

b. if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications.

6.3.4.5 State: 'G: pending Floor Revoke'

6.3.4.5.1 General

The floor control arbitration logic in the floor control server uses this state after having sent a Floor Revoke message to
the permitted floor participant.

Timer T3 (Stop talking grace) is running when the floor control arbitration logic in the floor control server isin this
state.

In this state the MCPTT server forwards RTP media packets to the other floor participantsinthe MCPTT call.

6.3.4.5.2 Enter the 'G: pending Floor Revoke' state
When entering this state the floor control arbitration logic in the floor control server:
1. shall send the Floor Revoke message to the permitted floor participant. The Floor Revoke message:

a. shall include the reason for sending the Floor Revoke message in the <Rgject Cause> value in the Reject
Causefield; and

b. if agroup call isabroadcast group cal, asystem call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

2. shall start timer T3 (Stop talking grace); and
3. shall set the genera state to 'G: pending Floor Revoke'.

6.3.4.5.3 Receive RTP media packets (R: RTP media)

Upon receiving an indication from the media distributor in the MCPTT server that RTP media packets are received
from the permitted floor participant the floor control server:

1. shal restart timer T1 (End of RTP media);

NOTE 1: If the upper limit for timer T3 (Stop talking grace) is less than the upper limit of timer T1 (End of RTP
media) then timer T1 (End of RTP media) will not expire.
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2. shall instruct the media distributor to forward the RTP media packetsto MCPTT clients according to local
policy; and

NOTE 2: If dual floor control isongoing as described in subclause 6.3.6, the list of floor participants that receive
the overriding, overridden, or both transmissions is based on configuration.

3. shal remaininthe 'G: pending Floor Revoke' state.

6.3.4.5.4 Receive Floor Release message (R: Floor Release)

Upon receiving a Floor Release message the floor control arbitration logic in the floor control server:
1. shall request the media distributor in the MCPTT server to stop forwarding RTP media packets;
2. shall stop timer T1 (End of RTP media) , if running;

3. shall stop timer T3 (Stop talking grace); and

4.

enter the 'G: Floor Idle' state as specified in the subclause 6.3.4.3.2.

6.3.4.5.5 Timer T3 (Stop talking grace) expired
On expiry of timer T3 (Stop talking grace) the floor control arbitration logic in the floor control server:
1. shall indicate to the interface towards the MCPTT client that the general state machineis now 'G: Floor Idl€’; and

2. shall enter the 'G: Floor Idle' state as specified in the subclause 6.3.4.3.2.

6.3.4.5.6 Timer T1 (End of RTP media) expired
On expiry of timer T1 (End of RTP media) the floor control arbitration logic in the floor control server:
1. shall stop timer T3 (Stop talking grace); and

2. shall enter the'G: Floor Idl€' state as specified in the subclause 6.3.4.3.2.
6.3.4.6 In any state

6.3.4.6.1 General

This subclause describes the actions to be taken in al states defined for the general state diagram with the exception of
the 'Start-stop' state.

6.3.4.6.2 Receive MCPTT call release - 1
This subclause is used by the floor control arbitration logic in the floor control server when an MCPTT call isreleased.

Upon receiving an MCPTT call release step 1 request from the application and signalling plane the floor control
arbitration logic in the floor control server:

1. shall request the media distributor in the MCPTT server to stop sending RTP media packets MCPTT clients; and

2. shall enter the 'Releasing' state.

6.3.4.6.3 Receive an instruction to merge group calls (R: Merge)

Upon receiving an instruction from the application and signalling plane to merge the ongoing group call with other
group calls, the floor control server:

1. shall perform the actionsin subclause 6.5.2.3;

2. shall enter the 'Start-stop' state.
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6.3.4.7 State: 'Releasing’

6.3.4.7.1 General

The floor control arbitration logic in the floor control server uses this state while waiting for the application and
signalling plane to finalize the disconnection of an MCPTT call.

6.3.4.7.2 Receive MCPTT call release - 2

Upon receiving an MCPTT call release step 2 request from the application and signalling plane, the floor control
arbitration logic in the floor control server:

1. shall release all resources reserved in the media plane including the instances used for the 'Floor control server
state transition diagram for general floor control operation’, and 'Floor control server state transition diagram for
basic floor control operation towards the floor participant’ state machines and any running timers associated with
the state machines; and

2. shall enter the 'Start-stop' state.
6.3.4.8 State: 'G: Floor Initialising'

6.3.4.8.1 General

The floor control arbitration logic in the floor control server uses this state while waiting for al invited constituent
MCPTT groups to reply with afinal SIP response.

There are no timers running in this state. The floor control arbitration logic is relying on SIP timersin the signalling and
application plane.

6.3.4.8.2 Enter the 'G: Initialising' state
When entering this state the floor control arbitration logic:
1. shal set the general state to the 'G: Initialising' state.
6.3.4.8.3 Receiving a floor request from a constituent MCPTT group (R: mcptt-floor-
request)

Upon receiving an indication from the application and signalling plane that a floor request is received from one of the
invited constituent MCPTT groups in an application/vnd.3gpp.mcptt-floor-request+xml MIME body, the floor control
arbitration logic:

1. shall cache the application/vnd.3gpp.mcptt-floor-request+xml MIME body; and

2. remaininthe'G: Initialising' state.

6.3.4.8.4 All final SIP responses received (R: final SIP responses)

Upon receiving an indication from the application and signalling plane that al invited constituent MCPTT groups have
sent afinal SIP response, the floor control arbitration logic:

1. if at least one application/vnd.3gpp.mcptt-floor-request+xml MIME body exists with the <floor-type> element
set to "genera”:

a. shall select the floor participant with the highest priority as described in subclause 4.1.1.4:

i. among the cached application/vnd.3gpp.mcptt-floor-request+xml MIME bodies with the <floor-type>
element set to "genera”; and

ii. thefloor participant initialising the temporary group session as described in subclause 4.1.1.4, if the floor

participant initialising the temporary group session negotiated implicit floor request as specified in
clause 14;
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b.

shall send a Floor Revoke message to all floor participantsin the cached application/vnd.3gpp.mcptt-floor-
request+xml MIME body with the <floor-type> element set to "general” that are not granted the permission
to send media. The Floor Revoke message:

i. shal include the <Reject Cause> value set to '4' (Media Burst pre-empted) in the Reject Cause field;

ii. shall include information taken from the <track-info> element in the cached application/vnd.3gpp.mcptt-
floor-request+xml MIME body with the <floor-type> element set to "genera” in the Track Info field; and

iii. if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

if the floor participant selected to be granted the floor is one of invited constituent MCPTT groups:

i. shall convert the <track-info> element to aformat of a Track Info field and cache the Track Info field
associated with the floor control server state transition diagram for ‘general floor control operation’; and

ii. shall enter the'G: Taken' state as specified in the subclause 6.3.4.4.2 using the selected floor participant
as the requesting floor participant;

2. if at least one application/vnd.3gpp.mcptt-floor-request+xml MIME body exists with the <floor-type> element
set to "dual":

a

b-

shall select the floor participant with the highest priority as described in subclause 4.1.1.4 among the cached
application/vnd.3gpp.mcptt-floor-request+xml MIME bodies with the <floor-type> element set to "dual”; and

shall send a Floor Revoke message to all floor participants in the cached application/vnd.3gpp.mcptt-floor-
request+xml MIME body with the <floor-type> element set to "dual” that are not granted the permission to
send media. The Floor Revoke message:

i. shal include the <Reject Cause> value set to '4' (Media Burst pre-empted) in the Reject Cause field;

ii. shall include information taken from the <track-info> element in the cached application/vnd.3gpp.mcptt-
floor-request+xml MIME body with the <floor-type> element set to "general” in the Track Info field;

iii. shall include the Floor Indicator with the G-bit set to '1' (Dual floor);

iv. shall convert the <track-info> element to aformat of a Track Info field and cache the Track Info field
associated with floor control server state transition diagram for 'dual floor control operation'’; and

v. shall enter the 'D: Floor Taken' state as specified in the subclause 6.3.6.3.2 using the selected floor
participant as the requesting floor participant; and

3. if no cached application/vnd.3gpp.meptt-floor-request+xml MIME with the <floor-type> element set to
"genera" body exists:

a

6.3.5

6.3.5.1

if animplicit floor request is negotiated as described in clause 14 when the temporary group session was
established, shall enter the'G: Taken' state as specified in the subclause 6.3.4.4.2; and

if an implicit floor request is not negotiated as described in clause 14 when the temporary group session was
established, shall enter the 'G: Idl€ state as specified in the subclause 6.3.4.3.2.

Floor control server state transition diagram for basic floor control
operation towards the floor participant

General

The floor control interface towardsthe MCPTT client in the floor control server shall behave according to the state
diagram and state transitions specified in this subclause.

Figure 6.3.5.1-1 shows the states and state transitions for an associated floor participant in the floor control server.
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Figure 6.3.5.1-1: Floor control server state transition diagram for basic floor control operation
towards the floor participant

The floor control interface towardsthe MCPTT client in the floor control server shall create one instance of the 'basic
floor control operations' state machine towards the MCPTT client for every floor participant served by the floor control

server asfollows:

1. For pre-arranged group call in case of an originating MCPTT call, the 'basic floor control operation towards the
floor participant' state machine shall be created when the MCPTT server sends the SIP 200 (OK) response

towards the originating MCPTT client.

2. For pre-arranged group call in case of aterminating MCPTT call, the 'basic floor control operation towards the
floor participant' state machine shall be created when the floor control server receives the SIP 200 (OK)

response.

3. For chat group call the 'basic floor control operation state machine towards the floor participant' shall be created
when the MCPTT server sends the SIP 200 (OK) response to the received initial SIP INVITE request.

The floor participant associated to the 'basic floor control operation towards the floor participant' state machine is here
referred to as the "associated floor participant”.

The external inputs to the state machine are:
1. directives coming from the floor control arbitration logic;

2. floor messages sent by the floor participants;
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3. medig; and
4. in certain cases, SIP messages used for call handling.

If floor control messages or RTP media packets arrives in a state where there is no procedure specified in the following
subclauses, the floor control interface towards the MCPTT client in the floor control server:

1. shall discard the floor control message;
2. shall request the network mediainterface in the MCPTT server to discard any received RTP media packet; and
3. shall remainin the current state.

State details are explained in the following subclauses.
6.3.5.2 State: 'Start-stop'

6.3.5.2.1 General

When a new instance of the 'basic floor control operations towards the floor participant’ state machine is created, before
any floor control related input is applied, the state machine isin the 'Start-stop' state. Similarly when the call is released
the state machine shall return to the Start-Stop state.

An association between the floor control server and afloor participant inthe MCPTT client is created, when the state
machine is created; and

1. incaseof anoriginating MCPTT call, when the MCPTT server sends the SIP 200 (OK) response to the
originating MCPTT client; and

2. incaseof aterminating MCPTT call, when the floor control server receives the SIP 200 (OK) response sent
from the terminating MCPTT client.
6.3.5.2.2 SIP Session initiated

When a SIP Session is established and if the session is not atemporary group call session or if the sessionisa
temporary group call session and the associated floor participant is an invited MCPTT client (i.e. not a constituent
MCPTT group):

NOTE 1: A MCPTT group cal isatemporary group session when the <on-network-temporary> element is present
in the <list-service> element as specified in 3GPP TS 24.381 [12].

1. ifan MCPTT client initiatesan MCPTT call with an implicit floor request, and the MCPTT call does not exist
yet, the floor control interface towards the MCPTT client in the floor control server:

a. shal initialize a general state machine as specified in subclause 6.3.4.2.2; and

NOTE 2: Inthe subclause 6.3.4.2.2 the 'general floor control operation’ state machine will continue with the
initialization of the 'general floor control operation’ state machine.

b. shall enter the state 'U: permitted' as specified in the subclause 6.3.5.5.2;

2. if the associated MCPTT client rejoins an ongoing MCPTT call without an implicit floor request or initiates or
joins achat group call without an implicit floor request or attempts to initiate an already existing MCPTT call
without an implicit floor request, and

a ifanMCPTT call aready exists but no MCPTT client has the permission to send a media, the floor control
interface towardsthe MCPTT client in the floor control server:

i. should send aFloor Idle message to the MCPTT client. The Floor Idle message:

A. shal include a Message Sequence Number field with a Message Sequence Number value increased
with 1; and

B. if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and
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ii. shall enter the state 'U: not permitted and Floor Idl€ as specified in the subclause 6.3.5.5.2;

b. if an MCPTT cdl isinitiated, the floor control interface towards the MCPTT client in the floor control
Server:

i. shall enter the state 'U: not permitted and Floor Idl€’ as specified in the subclause 6.3.5.5.2; and
ii. shal initialize a general state machine as specified in subclause 6.3.4.2.2; and

NOTE 3: Inthe subclause 6.3.4.2.2 the general state machine will continue with the initialization of the general
state machine.

c. if another MCPTT client has the permission to send a media, the floor control interface towards the MCPTT
client in the floor control server:

i. should send a Floor Taken message to the MCPTT client. The Floor Taken message:

A. shal include the granted MCPTT users MCPTT ID in the Granted Party's Identity field, if privacy is
not requested;

B. shall include a Message Sequence Number field with a <M essage Sequence Number> value increased
with 1;

C. if the session is abroadcast group call, shall include the Permission to Request the floor field set to '0;

D. if the session is not a broadcast group call, may include the Permission to Request the floor field set to
'1"; and

E. if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications

ii. shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2;

3. if the associated floor participant attempts to initiate an already existing MCPTT call with an implicit floor
request, and

a. if no MCPTT client has the permission to send media, the floor control interface towards the MCPTT client
in the floor control server:

i. shall processesthe implicit floor request asif a Floor Request message was receive as specified in
subclause 6.3.4.3.3; and

ii. shall enter the state 'U: permitted' as specified in the subclause 6.3.5.5.2;

b. if the MCPTT client negotiated support of queueing floor requests as specified in clause 14 and if another
MCPTT client has the permission to send media, the floor control interface towards the MCPTT client in the
floor control server:

i. shal set the priority level to the negotiated maximum priority level that the MCPTT client is permitted to
reguest, except for pre-emptive priority, when high priority is used;

NOTE 4: The maximum floor priority the floor participant is permitted to request is negotiated in the "mc_priority”
fmtp attribute as specified in clause 14.

NOTE5: Theinitial implicit floor request will not result in pre-emption when an MCPTT client isjoining an
ongoing MCPTT call. If the MCPTT client wants to pre-empt the current MCPTT client that are sending
media, an explicit floor request with pre-emptive floor priority is required.

ii. shal insert the MCPTT client into the active floor request queue to the position immediately following all
gueued floor requests with the same floor priority;

iii. shall send a Floor Queue Position Info message to the MCPTT client. The Floor Queue Position Info
message:;

A shall include the queue position and floor priority in the Queue Info field; and
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B.

if agroup cal isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

iv. should send a Floor Queue Position Info message with the updated status to the MCPTT clientsin the
active floor request queue which negotiated queueing of floor requests as specified in clause 14, which
have requested the queue status, whose queue position has been changed since the previous Floor Queue
Position Info message and which is not the joining MCPTT client. The Floor Queue Position Info
message:

A

B.

shall include the queue position and floor priority in the Queue Info field; and

if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

v. shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2; and

c. ifthe MCPTT client did not negotiate queueing of floor requests and if another MCPTT client has the
permission to send a media, the floor control interface towards the MCPTT client in the floor control server:

i. shall send aFloor Taken message to the MCPTT client. The Floor Taken message:

A.

shall include the granted MCPTT users MCPTT ID in the Granted Party's I dentity field, if privacy is
not requested;

. shall include a Message Sequence Number field with a Message Sequence Number value increased

with 1;

if the session is a broadcast group call, shall include the Permission to Request the floor field set to '0;

. if the session is not a broadcast group call, may include the Permission to Request the floor field set to

'1'; and

if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

ii. shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2; and

4, if the MCPTT client isinvited to the MCPTT call and

a. if another MCPTT client has permission to send a media, the floor control interface towards the MCPTT
client in the floor control server:

i. should send a Floor Taken message to the MCPTT client. The Floor Taken message:

A.

shall include the granted MCPTT users MCPTT ID in the Granted Party's Identity field, if privacy is
not requested;

. shall include a Message Sequence Number field with a Message Sequence Number value increased

with 1;

if the session is a broadcast group call, shall include the Permission to Request the floor field set to '0;

. if the session is not a broadcast group call, may include the Permission to Request the floor field set to

'1'; and

if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

ii. shal enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2; and

b. if no other MCPTT client has the permission to send a media; the floor control interface towardsthe MCPTT
client in the floor control server:

i. should send aFloor Idle message to the MCPTT client. The Floor Idle message:

A.

shall include a Message Sequence Number field with a <M essage Sequence Number> value increased
with 1; and
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B. if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and
ii. shall enter the 'U: not permitted and Floor Idl€' state as specified in the subclause 6.3.5.3.2.

When a SIP Session is established and if the session is atemporary group call session and,

1. if the associated floor participant is a constituent MCPTT group; or

2. if the associated floor participant is the initiator of the temporary group session;
then the floor control interface towardsthe MCPTT client:

1. shalinitialize a general state machine as specified in subclause 6.3.4.2.2, if not aready initiated; and

2. shall enter the 'U: not permitted and initiating' state as specified in subclause 6.3.5.10.2.
6.3.5.3 State: 'U: not permitted and Floor Idle'

6.3.5.3.1 General

The floor control interface towards the MCPTT client in the floor control server uses this state when the associated floor
participant is not permitted to send media.

6.3.5.3.2 Enter state 'U: not permitted and Floor Idle'
When entering this state the floor control interface towards the MCPTT client in the floor control server:
1. if aTrack Info field is stored, shall remove the Track Info field from the storage; and

2. shall set the state for the associated floor participant to 'U: not permitted and Floor IdI€'.

6.3.5.3.3 Send Floor Taken message (S: Floor Taken)

When a Floor Taken message is received from the floor control server arbitration logic, the floor control interface
towards the MCPTT client in the floor control server:

1. shall forward the Floor Taken message to the associated floor participant;

2. may set thefirst bit in the subtype of the Floor Taken message to '1' (Acknowledgment is required) as described
in subclause 8.3.2, and

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack messageis not received.

3. shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2.

6.3.5.3.4 Receive Floor Request message (R: Floor Request)

Upon receiving a Floor Request message from the associated floor participant, the floor control interface towards the
MCPTT client in the floor control server:

1. if the sessionisnot a broadcast group call or if the session is a broadcast group call and the associated floor
participant is the initiator of the broadcast group call, shall forward the Floor Request message to the floor
control server arbitration logic;

NOTE 1: The Floor Request message can contain a Floor Indicator field indicating that the floor request is an
attempt to upgrade a group call to a broadcast group call. If the floor control arbitration logic accepts the
floor request, the ongoing group call will be upgraded accordingly by the Floor Granted message and, for
other participants, by the Floor Taken message.

NOTE 2 Initiating a broadcast group call is done in the application and signalling plane using SIP. Initiating or
upgrading acall to an emergency call or an imminent peril call is donein the application and signalling
plane using SIP.
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2. if the session is abroadcast group call and the associated floor participant is not the initiator of the broadcast
group call, shall send a Floor Deny message to the associated floor participant. The Floor Deny message:
a. shal include in the Reject Cause field the <Reject Cause> value cause #5 (Receive only);

b. may include in the Reect Cause field an additional text string explaining the reason for rejecting the floor
request in the <Regject Phrase> value;

c. may set thefirst bit in the subtype of the Floor Deny message to '1' (Acknowledgment is required) as
described in subclause 8.3.2; and

NOTE 3: It isan implementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack messageis not received.

d. if agroup cal isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

3. shal remaininthe 'U: not permitted and Floor Idl€ state.

6.3.5.3.5 Send Floor Grant message (S: Floor Grant)

When a Floor Granted message is received from the floor control arbitration logic inthe MCPTT server, the floor
control interface towards the MCPTT client in the floor control server:

1. shall forward the Floor Granted messages to the associated floor participant;

2. may set the first bit in the subtype of the Floor Granted messageto '1' (Acknowledgment is required) as
described in subclause 8.3.2; and

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack message is not received.

3. shall enter the state 'U: permitted' as specified in subclause 6.3.5.5.2.

6.3.5.3.6 Send Floor Deny message (S: Floor Deny)

When a Floor Deny message is received from the floor control arbitration logic in the MCPTT server, the floor control
interface towards the MCPTT client in the floor control server:

1. shall forward the Floor Deny messages to the associated floor participant;

2. may set the first bit in the subtype of the Floor Deny message to '1' (Acknowledgment is required) as described
in subclause 8.3.2; and

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack message is not received.

3. shall remain in the 'U: not permitted and Floor Idl€' state.

6.3.5.3.7 Receive Floor Release message (R: Floor Release)

Upon receiving a Floor Release message from the associated floor participant, the floor control interface towards the
MCPTT client in the floor control server:

1. if thefirst bit in the subtype of the Floor Release message is set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shall include the Message Type field set to '4' (Floor Release); and
b. shall include the Source field set to '2' (the controlling MCPTT function is the source);
2. shall send aFloor Idle message to the associated floor participant. The Floor |dle message:

a. shal include a Message Sequence Number field with a <M essage Sequence Number> value increased with 1
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b. may set thefirst bit in the subtype of the Floor Idle message to '1' (Acknowledgment is required) as described
in subclause 8.3.2; and

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack message s not received.

c. if agroup cal isabroadcast group cal, a system call, an emergency call, an imminent peril cal, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

3. ifaTrack Infofield isincluded in the Floor Release message, shall use the topmost <Participant Reference>
value and the SSRC in the received Floor Release message to check if the floor participant has a queued floor
request;

4. if ano Track Info field isincluded in the Floor Rel ease message, shall use the SSRC in the received Floor
Rel ease message to check if the floor participant has a queued floor request;

5 if thefloor participant has a floor request in the queue, shall remove the queued floor request from the queue;
and

6. shall remainin the state 'U: not permitted and Floor Idi€' state.

6.3.5.3.8 Receive RTP media packets (R: media)

Upon receiving an indication from the network media interface that RTP media packets are received with payload from
the associated floor participant and if Floor Rel ease message was received in the previous 'U: permitted' state, the floor
control interface towards the MCPTT client in the floor control server:

NOTE: Reception of unauthorized RTP media packets can only happen if the associated floor participant isin an
MCPTT client. If the associated floor participant is afloor control server interface in a non-controlling
MCPTT function of an MCPTT group, the unauthorized RTP media packets are handled in the non-
controlling MCPTT function.

1. shall request the network mediainterface in the MCPTT server to not forward the received RTP media packets
to the media distributor in the MCPTT server;

2. shall send aFloor Revoke message to the associated floor participant. The Floor Revoke message:

a. shal include the Reject Cause field with the <Reject Cause> value set to #3 (No permission to send aMedia
Burst); and

b. if agroup cal isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

3. shall enter the 'U: not permitted but sends media’ state as specified in the subclause 6.3.5.7.2.

6.3.5.3.9 Receive an implicit floor request (R: Implicit floor request)

When an ongoing session is upgraded to an emergency group call and when the application and signalling plane
indicates that a subsequent SDP offer included the "mc_implicit_request” fmtp attribute as described in clause 14, the
floor control interface towards the MCPTT client in the floor control server:

1. shdl indicate to the floor control server arbitration logic that an implicit floor request is received due to an
upgrade to an emergency group call; and

2. shall remain in the 'U: not permitted and Floor Idl€' state.

6.3.5.3.10 Send Floor Idle message (S: Floor Idle)

When receiving a Floor Idle message from the floor control server arbitration logic inthe MCPTT server, the floor
control interface towards the MCPTT client in the floor control server:

1. shal forward the Floor Idle message to the associated floor participant;

2. may set the first bit in the subtype of the Floor Idle message to "1 (Acknowledgment is required) as described in
subclause 8.3.2; and
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NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack message is not received.

3. shall remain in the 'U: not permitted and Floor Idl€' state.
6.3.5.4 State 'U: not permitted and Floor Taken'

6.3.5.4.1 General

The floor control interface towardsthe MCPTT client in the floor control server uses this state when another MCPTT
client (i.e. not the associated floor participant) has been given permission to send media.

In this state RTP media packets received from the media distributor in the MCPTT server are forwarded to the
associated floor participant by the network mediainterface in the MCPTT server.

6.3.5.4.2 Enter state 'U: not permitted and Floor Taken'
When entering this state the floor control server:
1. if aTrack Info field is stored, shall remove the Track Info field from the storage; and

2. shall set the state to 'U: not permitted and Floor Taken'.

6.3.5.4.3 Send Floor Idle message (S: Floor Idle)

When receiving a Floor Idle message from the floor control server arbitration logic inthe MCPTT server, the floor
control interface towards the MCPTT client in the floor control server:

1. shall forward the Floor Idle message to the associated floor participant;

2. may set the first bit in the subtype of the Floor 1dle message to '1' (Acknowledgment is required) as described in
subclause 8.3.2; and

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack messageis not received.

3. shall enter the 'U: not permitted and Floor Idl€' state as specified in the subclause 6.3.5.3.2.

6.3.5.4.4 Receive Floor Request message (R: Floor Request)

Upon receiving a Floor Regquest message, without a Floor Indicator field or with the Floor Indicator field included
where the D-bit (Emergency call) and the E-bit (Imminent peril call) are set to '0", from the associated floor participant,
and if the MCPTT client did not negotiate queueing of floor requests or did not include a priority in the "mc_priority"
fmtp attribute as specified in clause 14, the floor control interface towardsthe MCPTT client in the floor control server:

1. shall send aFloor Deny message to the associated floor participant. The Floor Deny message:

a. shal includein the Reject Cause field the <Regject Cause> value cause #1 (Another MCPTT client has
permission);

b. may include in the Reject Cause field an additional text string explaining the reason for rejecting the floor
request in the <Regject Phrase> value;

c. if the Floor Request included a Track Info field, shall include the received Track Info field; and

d. if agroup cal isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

2. may set the first bit in the subtype of the Floor Deny message to '1' (Acknowledgment is required) as described
in subclause 8.3.2; and

NOTE 1: It isanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack messageis not received.
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3. shal remaininthe 'U: not permitted and Floor Taken' state.

Upon receiving a Floor Request message from the associated floor participant and the session is a broadcast group call,
the floor control interface towardsthe MCPTT client in the floor control server:

1. shall send a Floor Deny message to the associated floor participant. The Floor Deny message:
a. shal includein the Reject Cause field the <Reject Cause> value cause #5 (Receive only);

b. may include in the Reect Cause field an additional text string explaining the reason for rejecting the floor
request in the <Reject Phrase> value; and

c. if agroup cal isabroadcast group cal, a system call, an emergency call, an imminent peril cal, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

2. may set the first bit in the subtype of the Floor Deny message to '1' (Acknowledgment is required) as described
in subclause 8.3.2; and

NOTE 2: It isan implementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack messageis not received.

3. shal remaininthe 'U: not permitted and Floor Taken' state.

Upon receiving a Floor Request message from the associated floor participant and if the MCPTT client negotiated
support of queueing of floor requests or included a floor priority in the "mc_priority" or both as described in specified in
clause 14 and according to local policy, the floor control interface towards the MCPTT client in the floor control server:

1. shal determine the effective priority level as described in subclause 4.1.1.4 by using the following parameters:
a. thefloor priority shall be:

i. thelower of the floor priority included in Floor Reguest message and the negotiated maximum floor
priority that the MCPTT client is permitted to request, if the MCPTT client negotiated floor priority
"mc_priority" and floor priority isincluded in the Floor Request message;

ii. thereceive only floor priority, if the MCPTT client negotiated floor priority in the "mc_priority” fmtp
attribute and if the negotiated maximum floor priority that the MCPTT client is permitted to request is
"receive only";

iii. the default priority, if the MCPTT client negotiated floor priority inthe "mc_priority” fmtp attribute, if
the negotiated maximum floor priority that the MCPTT client is permitted to request is not receive only
and if the floor priority is not included in the Floor Request message; and

iv. the default priority, if the MCPTT client did not negotiate floor priority inthe"mc_priority" fmtp
attribute; and

b. the type of the call shall be

i. if the Floor Indicator field isincluded in the message and the D-bit (Emergency call bit) isset to "1,
determined to be an emergency call;

ii. if the Floor Indicator field isincluded in the message and the E-bit (Imminent peril call) isset to '1',
determined to be an imminent peril call; and

iii. if the Floor Indicator field is not included in the message or the Floor Indicator field is included and
neither the D-bit (Emergency call bit) nor the E-bit (Imminent peril call) isset to '1', determined to be a
normal call;

2. if the effective priority is"receive only", the floor control interface towardsthe MCPTT client in the floor
control server:

a. shall send aFloor Deny message to the floor participant. The Floor Deny message:
i. shalincludeinthe Reject Cause field the <Reject Cause> value cause #5 (Receive only) ;

ii. may include in the Reject Cause field an additional text string explaining the reason for rejecting the floor
request in the <Regject Phrase> value;
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iii. if the Floor Request included a Track Info field, shall include the received Track Info field; and

iv. if agroup call isabroadcast group call, asystem call, an emergency call, an imminent peril cal, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

shall remain in the 'U: not permitted and Floor Taken' state;

aTrack Info field isincluded in the Floor Request message, shall use the topmost <Participant Reference>
value and the SSRC in the received Floor Reguest message to check if the floor participant has a queued
floor request; or

aTrack Info field is not included in the Floor Regquest message, shall use the SSRC in the received Floor
Request message to check if the floor participant has a queued floor request;

if the floor participant already has a queued floor request with the same effective priority level, the floor control
interface towards the MCPTT client in the floor control server:

a

b.

shall send a Floor Queue Position Info message to the requesting MCPTT client, if the MCPTT client
negotiated support of queueing of floor requests as specified in clause 14. The Floor Queue Position Info

message:
i. shall include the queue position and floor priority in the Queue Info field;
ii. if the Floor Request included a Track Info field, shall include the received Track Info field; and

iii. if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

shall remain in the 'U: not permitted and Floor Taken' state

if the effective priority level is pre-emptive and there are no other pre-emptive requests in the active floor request
gueue and the effective priority level of the current MCPTT client with permission to send a mediais not the
pre-emptive priority, the floor control interface towards the MCPTT client in the floor control server:

a

b.

shall forward the Floor Reguest message to the floor control server arbitration logic indicating that a Floor
Request message with pre-emptive priority is received; and

shall remain in the 'U: not permitted and Floor Taken' state

NOTE 3: The Floor control server arbitration logic initiates revoking the permission to send media towards the

6.

7.

current MCPTT client with the permission to send media as specified in the subclause 6.3.4.4.7;

if the MCPTT client did not negotiate support of queueing of floor requests as specified in clause 14, the
effective priority level is pre-emptive and either other pre-emptive request is queued or the effective priority
level of the current MCPTT client with permission to send a mediais the pre-emptive priority, the floor control
interface towards the MCPTT client in the floor control server:

a

b.

shall send a Floor Deny message to the associated floor participant. The Floor Deny message:

i. shal includein the Reject Cause field the <Reject Cause> value cause #1 (Another MCPTT client has
permission);

ii. may include in the Reject Cause field an additional text string explaining the reason for rejecting the floor
request in the <Reject Phrase> value;

iii. if the Floor Request included a Track Info field, shall include the received Track Info field; and

iv. if agroup call isabroadcast group call, asystem call, an emergency call, an imminent peril cal, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

shall remain in the 'U: not permitted and Floor Taken' state;

if the MCPTT client did not negotiate "queueing” and the effective priority level is not pre-emptive, the floor
control interface towards the MCPTT client in the floor control server:
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a. shall send a Floor Deny message to the associated floor participant. The Floor Deny message:

b.

i. shal includein the Reject Cause field the <Reject Cause> value cause #1 (Another MCPTT client has
permission);

ii. may includein the Reject Cause field an additional text string explaining the reason for rejecting the floor
request in the <Regject Phrase> value;

iii. if the Floor Request included a Track Info field, shall include the received Track Info field; and

iv. if agroup call isabroadcast group call, asystem call, an emergency call, an imminent peril cal, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

shall remain in the 'U: not permitted and Floor Taken' state; and

8. if the MCPTT client negotiated support of queueing of floor requests as specified in clause 14 and the effective
priority level is not pre-emptive, the floor control interface towards the MCPTT client in the floor control server:

a

shall insert the MCPTT client into the active floor request queue, if not inserted yet, or update the position of
the MCPTT client in the active floor request queue, if already inserted, to the position immediately following
all queued requests at the same effective priority level;

the floor control server shall send a Floor Queue Position Info message to the floor participant. The Floor
Queue Position Info message:

i. shal include the queue position and floor priority in the Queue Info field;
ii. if the Floor Request included a Track Info field, shall include the received Track Info field; and

iii. if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

shall remain in the 'U: not permitted and Floor Taken' state; and

may set the first bit in the subtype of the Floor Queue Position message to '1' (Acknowledgment is required)
as described in subclause 8.3.2.

NOTE 4: It isan implementation option to handle the receipt of the Floor Ack message and what action to take if

6.3.5.4.5

the Floor Ack message is not received.

Receive Floor Release message (R: Floor Release)

Upon receiving a Floor Release message from the associated floor participant and if the MCPTT client did not negotiate
support of queueing of floor requests or included a floor priority in the "mc_priority" fmtp attribute as specified in
clause 14, the floor control interface towards the MCPTT client in the floor control server:

1. if thefirst bit in the subtype of the Floor Release message is set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a

b.

shall include the Message Type field set to '4' (Floor Release); and

shall include the Source field set to '2' (the controlling MCPTT function is the source);

2. shall send aFloor Taken message to the associated floor participant. The Floor Taken message:

a

shall include the granted MCPTT users MCPTT ID in the Granted Party's I dentity field, if privacy is not
reguested,;

shall include a M essage Sequence Number field with a <Message Sequence Number> value increased with 1;

shall include the Permission to Request the floor field set to '0', if the floor participants are not allowed to
request the floor;

if the Floor Release message included a Track Info field, shall include the received Track Info field;
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e

may set the first bit in the subtype of the Floor Taken messageto '1' (Acknowledgment is required) as
described in subclause 8.3.2; and

NOTE 1: It isanimplementation option to handle the receipt of the Floor Ack message and what action to take if

f.

the Floor Ack messageis not received.

if agroup cal isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

3. shal remaininthe 'U: not permitted and Floor Taken' state.

Upon receiving a Floor Release message from the associated floor participant and if the MCPTT client negotiated
support of queueing of floor requests as specified in clause 14, the floor control interface towardsthe MCPTT client in
the floor control server:

1. if thefirst bit in the subtype of the Floor Release message is set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a

b.

2. if

shall include the Message Type field set to '4' (Floor Release); and

shall include the Source field set to '2' (the controlling MCPTT function is the source);

aTrack Info field isincluded in the Floor Release message, shall use the topmost <Participant Reference>
value and the SSRC in the received Floor Release message to check if the floor participant has a queued floor
request; or

if aTrack Info field is not included in the Floor Release message, shall use the SSRC in the received Floor
Rel ease message to check if the floor participant has a queued floor request;

3. shall removethe MCPTT client from the active floor request queue, if the MCPTT client wasin the active floor
request queue;

4. shall send aFloor Taken message to the associated floor participant. The Floor Taken message:

a

shall include the granted MCPTT users MCPTT ID in the Granted Party's Identity field, if privacy is not
reguested,;

if the session is a broadcast group call, shall include the Permission to Request the floor field set to '0';
if the session is not a broadcast group call, may include the Permission to Request the floor field set to '1';
if aTrack Info field isincluded in the Floor Release message, shall include the received Track Info field;

shall include a Message Sequence Number field with a <Message Sequence Number> value increased with 1;
and

if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril cal, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

5. may set the first bit in the subtype of the Floor Taken messageis set to "1' (Acknowledgment is required) as
described in subclause 8.3.2; and

NOTE 2: It isanimplementation option to handle the receipt of the Floor Ack message and what action to take if

the Floor Ack message is not received.

6. shall remain in the 'U: not permitted and Floor Taken' state.

6.3.5.4.6 Receive RTP media packets (R: media)

Upon receiving an indication from the network mediainterface in the MCPTT server that RTP media packets with
payload are received from the associated floor participant, the floor control interface towardsthe MCPTT client in the
floor control server:

ETSI



3GPP TS 24.380 version 13.2.0 Release 13 71 ETSI TS 124 380 V13.2.0 (2016-10)

NOTE: Reception of unauthorized RTP media packets can only happen if the associated floor participant isin an
MCPTT client. If the associated floor participant is afloor control server interface in a non-controlling
MCPTT function of an MCPTT group, the unauthorized RTP media packets are handled in the non-
controlling MCPTT function.

1. shall request the network mediainterface to not forward the RTP media packets to the media distributor in the
MCPTT server;

2. shall send aFloor Revoke message to the associated floor participant. The Floor Revoke message:

a. shall include the Reject Cause field with the Reject Cause value set to #3 (No permission to send aMedia
Burst); and

b. if agroup cal isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

3. shall enter the 'U: not permitted but sends media’ state as specified in the subclause 6.3.5.7.2.

6.3.5.4.7 Send Floor Queue Position Info message (R: Floor Queue Position Request)

Upon receiving a Floor Queue Position Request message from the associated floor participant, the floor control
interface towards the MCPTT client in the floor control server:

1. shall send the Floor Queue Position Info message. The Floor Queue Position Info message:
a. shall include the queue position and floor priority in the Queue Info field;

b. if aTrack Infofield isincluded in the Floor Queue Position Info message, shall include the received Track
Info field;

c. may include the first bit in the subtype of the Floor Queue Position Info message set to '1' (Acknowledgment
isrequired) as described in subclause 8.3.2; and

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack message is not received.

d. if agroup cal isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

3. shal remaininthe 'U: not permitted and Floor Taken' state.

6.3.5.4.8 Receive an implicit floor request (R: Implicit floor request)

When an ongoing session is upgraded to an emergency group call and when the application and signalling plane
indicates that a subsequent SDP offer included the "mc_implicit_request" fmtp attribute as specified in clause 14, the
floor control interface towardsthe MCPTT client in the floor control server:

1. shdl indicate to the floor control server arbitration logic that an implicit floor request is received due to an
upgrade to an emergency group call; and

2. shall remaininthe 'U: not permitted and Floor Taken' state.

6.3.5.4.9 Send Floor Granted message (S: Floor Granted)

When a Floor Granted message is received from the floor control arbitration logic in the MCPTT server, the floor
control interface towards the MCPTT client in the floor control server:

1. shall forward the Floor Granted messages to the associated floor participant;

2. may set thefirst bit in the subtype of the Floor Granted messageto '1' (Acknowledgment is required) as
described in subclause 8.3.2; and

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack messageis not received.
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3. shall enter the state 'U: permitted' as specified in subclause 6.3.5.5.2.
6.3.5.5 State: 'U: permitted'

6.3.5.5.1 General

The floor control interface towardsthe MCPTT client in the floor control server uses this state when the associated floor
participant has been given permission to send media

6.3.5.5.2 Enter state 'U: permitted'
When entering this state the floor control interface towards the MCPTT client in the floor control server:

1. shall set the state for the associated floor participant to 'U: permitted'.

6.3.5.5.3 Receive Floor Release message (R: Floor Release)

Upon receiving a Floor Release message from the associated floor participant, the floor control interface towards the
MCPTT client in the floor control server:

1. if thefirst bit in the subtype of the Floor Release message is set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Typefield set to '4' (Floor Release); and
b. shall include the Source field set to '2' (the controlling MCPTT function is the source);

2. shall forward the Floor Release message to the floor control arbitration logic in the MCPTT server with the first
bit in the subtype of the Floor Release message set to ‘0" (Acknowledgment is not required), if not already set;
and

3. shal remainin the state 'U: permitted'.

6.3.5.5.4 Send Floor Idle message (S: Floor Idle)

When receiving the Floor Idle message from the floor control server arbitration logic in the MCPTT server, the floor
control interface towards the MCPTT client in the floor control server shall:

1. shall enter the 'U: not permitted and Floor Idl€ state as specified in the subclause 6.3.5.3.2.

6.3.5.5.5 Send Floor Revoke message (S: Floor Revoke)

When receiving the Floor Revoke message from the floor control server arbitration logic in the MCPTT server, the floor
control interface towards the MCPTT client in the floor control server:

1. shall forward the Floor Revoke message to the floor participant;
2. if the Floor Revoke message includes the Track Info field, shall store the Track Info field; and

3. shall enter the state 'U pending Floor Revoke' as specified in the subclause 6.3.5.6.2.

6.3.5.5.6 Receive RTP media packets (R: media)

Upon receiving an indication from the network mediainterface in the MCPTT server that RTP media packets with
payload are received from the associated floor participant, the floor control interface towardsthe MCPTT client in the
floor control server:

1. shall request the network mediainterfacein the MCPTT server to forward RTP media packets to the media
distributor inthe MCPTT server.
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6.3.5.5.7 Receive Floor Request message (R: Floor Request)

Upon receiving a Floor Request message from the associated floor participant, the floor control interface towards the
MCPTT client in the floor control server:

1. shal forward the Floor Request message to the floor control server arbitration logic inthe MCPTT server; and

2. shal remaininthe'U: permitted' state.
6.3.5.6 State: 'U: pending Floor Revoke'

6.3.5.6.1 General

The floor control interface towardsthe MCPTT client in the floor control server uses this state during the grace period
after sending the Floor Revoke message.

In this state timer T8 (Floor Revoke) is running.

6.3.5.6.2 Enter state 'U pending Floor Revoke'
When entering this state the floor control interface towards the MCPTT client in the floor control server:
1. shall start timer T8 (Floor Revoke); and

2. shall enter the state 'U: pending Floor Revoke'.

6.3.5.6.3 Timer T8 (media Revoke) expired
On expiry of timer T8 (Floor Revoke) the floor control interface towards the MCPTT client in the floor control server:
1. shal retransmit the Floor Revoke message to the associated floor participant. The Floor Revoke message:

a. shal include the same Rejection Cause field and the same Floor Indicator field asin the previous sent Floor
Revoke message;

2. shall start timer T8 (Floor Revoke); and
3. shall remain in the 'U: pending Floor Revoke' state.

NOTE: The number of times the floor control server retransmits the Floor Revoke message and the action to take
when the floor control server gives up is an implementation option. However, it is recommended that the
MCPTT client is disconnected from the MCPTT call when the floor control server gives up.

6.3.5.6.4 Receive RTP media packets (R: media)

Upon receiving an RTP media packet with payload from the associated floor participant, the floor control interface
towards the MCPTT client in the floor control server:

1. shall forward RTP media packets to the media distributor; and

2. shall remain in the 'U: pending Floor Revoke' state.

6.3.5.6.5 Receive Floor Release message (R: Floor Release)

Upon receiving a Floor Release message from the associated floor participant, the floor control interface towards the
MCPTT client in the floor control server:

1. if thefirst bit in the subtype of the Floor Release message is set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shall include the Message Type field set to '4' (Floor Release); and

b. shall include the Source field set to '2' (the controlling MCPTT function is the source);
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2. if the G-bit in the Floor Indicator isset to '1' (Dual floor):
a. if the state in the 'general floor control operation' state machine is'G: Taken':
i. shall send a Floor Taken message to the associated floor participant. The Floor Taken message:

A. shall include the granted MCPTT users MCPTT ID in the Granted Party's Identity field of the
permitted MCPTT client, if privacy is not requested; and

B. if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

ii. shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2; and
b. if the state in the 'general floor control operation' state machineis'G: Idle":
i. shall send aFloor Idle message to the associated floor participant;

ii. if agroup call isabroadcast group call, asystem call, an emergency call, an imminent peril cal, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

iii. shall enter the 'U: not permitted and Floor Idl€e' state as specified in the subclause 6.3.5.3.2; and
3. if the G-bit inthe Floor Indicator is set to '0'":
a. shall forward the Floor Rel ease message to the floor control server arbitration logic; and

b. shall remain in the state 'U: pending Floor Revoke'.

6.3.5.6.6 Send Floor Idle message (S: Floor Idle)

Upon receiving a Floor Idle message from the floor control server arbitration logic in the MCPTT server, the floor
control interface towards the MCPTT client in the floor control server:

NOTE 1. The Floor Idle message is sent when timer T3 (Stop talking grace) expires and when timer T1 (End of
RTP media) expires and when there are no queued floor regquests.

1. shall send the Floor Idle message to the associated floor participant;

2. may set thefirst bit in the subtype of the Floor Idle message to '1' (Acknowledgment is required) as described in
subclause 8.3.2; and

NOTE 2: It isanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack message is not received.

3. shall enter the 'U: not permitted and Floor Idl€' state as specified in the subclause 6.3.5.3.2.

6.3.5.6.7 Send Floor Taken message (S: Floor Idle)

Upon receiving a Floor Taken message from the floor control server arbitration logic in the MCPTT server, the floor
control interface towards the MCPTT client in the floor control server:

NOTE 1: The Foor Taken message is sent when timer T3 (Stop talking grace) expires or when timer T1 (End of
RTP media) expires and if there are queued floor requests.

1. shall send the Floor Taken message to the associated floor participant;

2. may set the first bit in the subtype of the Floor Taken message to '1' (Acknowledgment is required) as described
in subclause 8.3.2; and

NOTE 2: It isan implementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack message is not received.

3. shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.3.2.
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6.3.5.7 State 'U: not permitted but sends media’

6.3.5.7.1 General

The floor control interface towards the MCPTT client in the floor control server uses this state when it receives RTP
media packets from the MCPTT client and the MCPTT client is not permitted to send media.

Timer T8 (Floor Revoke) isrunning in this state.

6.3.5.7.2 Enter state 'U: not permitted but sends media’

When entering this state the floor control interface towards the MCPTT client in the floor control server:
1. shall start timer T8 (Floor Revoke); and
2. shall enter the state 'U: not permitted but sends media.

In this state the floor control interface towards the MCPTT client in the floor control server:

1. shall not request the network mediainterface in the MCPTT server to forward RTP media packets from the
MCPTT client to the media distributor inthe MCPTT server.

6.3.5.7.3 Timer T8 (Floor Revoke) expired
On expiry of timer T8 (Floor Revoke), the floor control interface towardsthe MCPTT client in the floor control server:
1. shall send a Floor Revoke message to the associated floor participant. The Floor Revoke message:

a. shal include in the Rejection Cause field the <Rejection Cause> value set to #3 (No permission to send a
Media Burst); and

b. if agroup call isabroadcast group cal, asystem call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

2. shall restart timer T8 (Floor Revoke); and
3. shall remain in the 'U: not permitted but sends media’ state.

NOTE: The number of timesthe floor control server retransmits the Floor Revoke message and the action to take
when the floor control server gives up is an implementation option. However, the recommended action is
that the MCPTT client is disconnected from the MCPTT call.

6.3.5.7.4 Receive Floor Release message (R: Floor Release)

Upon receiving a Floor Release message, the floor control interface towardsthe MCPTT client in the floor control
server:

1. if thefirst bit in the subtype of the Floor Release message is set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Type field set to '4' (Floor Release); and
b. shall include the Source field set to '2' (the controlling MCPTT function is the source);

2. if the general stateis'G: Floor Idl€, the floor control interface towards the MCPTT client in the floor control
server:

a. shall send the Floor I1dle message. The Floor Idle message:

i. shal include a Message Sequence Number field with a Message Sequence Number val ue increased with
1; and

ii. if agroup call isabroadcast group call, a system call, an emergency cal, an imminent peril cal, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and
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b. shall enter the 'U: not permitted and Floor Idl€ state as specified in the subclause 6.3.5.3.2; and

3. if the general state is'G: Floor Taken', the floor control interface towardsthe MCPTT client in the floor control
server:

a. shall send aFloor Taken message. The Floor Taken message:

i. shal include the granted MCPTT users MCPTT ID in the Granted Party's |dentity field, if privacy is not
reguested,;

ii. if the sessionisabroadcast group call, shall include the Permission to Request the floor field set to '0';
iii. if the session is not a broadcast group call, may include the Permission to Request the floor field set to '1';

iv. may include the first bit in the subtype of the Floor Taken message set to '1' (Acknowledgment is
required) as described in subclause 8.3.2; and

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack messageis not received.

v. if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

c. shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2.
6.3.5.8 In any state

6.3.5.8.1 General

This subclause describes the actions to be taken in all states defined for the basic state diagram with the exception of the
‘Start-stop’ and 'Releasing’ states.

6.3.5.8.2 Receive MCPTT call release — 1

Upon receiving an MCPTT call release step 1 request from the application and signalling plane e.g. when the MCPTT
call isgoing to be released or when the MCPTT client leavesthe MCPTT call, the floor control interface towards the
MCPTT client in the floor control server:

1. shall stop sending floor control messages to the associated floor participant;

2. shall request the network mediainterface to stop sending RTP media packets towards to the associated MCPTT
client;

3. shall ignore any floor control messages received from the associated floor participant;

4. shal request the network media interface to stop forwarding RTP media packets from the associated MCPTT
client to the media distributor in the MCPTT server;

5. shall indicate to the floor control server arbitration logic in the MCPTT server that the MCPTT client has started
to disconnect from the MCPTT call; and

6. shall enter the 'Releasing’ state.

6.3.5.8.3 Receiving a merging instruction (R: Merge)

Upon receipt of an instruction to merge with another group due to the group regrouping function, the floor control
interface towardsthe MCPTT client:

1. shal create an instance of the 'floor participant interface state transition' as specified in subclause 6.5.5;

2. shall move information associated with the instance used for ‘floor participant interface state transition’ to the
'basic floor control operation towards the floor participant’ state machine;

NOTE:  Which information that needs to be moved is an implementation option.

ETSI



3GPP TS 24.380 version 13.2.0 Release 13 77 ETSI TS 124 380 V13.2.0 (2016-10)
3. shall enter the 'Start-stop' state and terminate the 'basic floor control operation towards the floor participant” state
machine associated with this floor participant and this MCPTT call;

4. if the state was 'U: not permitted and Floor Idl€, 'U: not permitted Floor Taken', 'U: pending Floor Revoke', 'U:
not permitted and initiating' or 'U: not permitted but sends media':

a. shall enter the 'P: has no permission’ state as specified in subclause 6.5.5; and
b. shall perform actions specified in subclause 6.5.5.3; and

5. if the state was 'U: permitted":
a. shall enter the 'P: has permission’ state; and

b. shall perform actions specified in subclause 6.5.5.4.
6.3.5.9 State: 'Releasing’

6.3.5.9.1 General

The floor control interface towardsthe MCPTT client in the floor control server uses this state while waiting for the
application and signalling plane to finalize the release of the MCPTT call or finalizing the removal of the MCPTT client
fromthe MCPTT call.

6.3.5.9.2 Receive MCPTT call release - 2

Upon receiving an MCPTT call release step 2 reguest from the application and signalling plane, the floor control
interface towards the MCPTT client in the floor control server:

1. shall request the network mediainterface to release all resources associated with thisMCPTT client for this
MCPTT cal; and

2. shall enter the 'Start-stop' state and terminate the 'basic floor control operation towards the floor participant” state
machine associated with this floor participant and this MCPTT call.

6.3.5.10 State: 'U: not permitted and initiating'

6.3.5.10.1 General

The floor control interface towardsthe MCPTT client uses this state when waiting for the floor control arbitration logic
to finalize the initialisation of the state machine to be used for atemporary group session.

During this state Floor Request messages can be received from the non-controlling MCPTT function. Any Floor
Request message received will be added to the queue according to the priority of the floor request determine as
described in subclause 4.1.1.4.

6.3.5.10.2 Enter the 'U: not permitted and initiating' state
The floor control interface towards the MCPTT client:

1. shall set the state for the associated floor participant to 'U: not permitted and Initiating'.

6.3.5.10.3 Send Floor Taken message (S: Floor Taken)

When a Floor Taken message is received from the floor control arbitration logic inthe MCPTT server, the floor control
interface towards the MCPTT client:

1. shall forward the Floor Taken messages to the associated floor participant;

2. may set the first bit in the subtype of the Floor Taken message to '1' (Acknowledgment is required) as described
in subclause 8.3.2; and

ETSI



3GPP TS 24.380 version 13.2.0 Release 13 78 ETSI TS 124 380 V13.2.0 (2016-10)
NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack message is not received.

3. shall enter the state 'U: not permitted and Floor Taken' as specified in subclause 6.3.5.4.2.

6.3.5.10.4 Send Floor Idle message (S: Floor Idle)

When receiving a Floor Idle message from the floor control server arbitration logic in the MCPTT server, the floor
control interface towardsthe MCPTT client:

1. shal forward the Floor Idle message to the associated floor participant;

2. may set the first bit in the subtype of the Floor 1dle message to '1' (Acknowledgment is required) as described in
subclause 8.3.2; and

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack message is not received.

3. shall enter the 'U: not permitted and Floor Idl€ state as specified in the subclause 6.3.5.3.2.

6.3.5.10.5 Receive Floor Request message (R: Floor Request)
Upon receipt of a Floor Request message, the floor control interface towards the MCPTT client:
1. shal determine the effective priority level as described in subclause 4.1.1.4;

2. shall put the Floor Request message in the floor request queue according to the determined effective priority
level;

3. if the <Queueing Capability> valuein the Track Info field is set to 1’ (the floor participant in the MCPTT client
supports queueing), shall send a Floor Queue Position Info message to the requesting non-Controlling MCPTT
function, The Floor Queue Position Info message:

a. shall include the queue position and floor priority in the Queue Info field;
b. shall include the received Track Info field; and

c. if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

4 if the <Queueing Capability> value in the Track Info field is set to '0' (the floor participant in the MCPTT client
does not support queueing), shall send the Floor Deny message. The floor Deny message:

NOTE: A Floor Request froma MCPTT client in a constituent group can be received without the queueuing
capability if afloor participant in an ongoing constituent MCPTT group request floor while the floor was
idle during the merging process.

a. shal includein the Reject Cause field the <Rgject Cause> value cause '1' (Another MCPTT client has
permission);

b. shall include the received Track Info field; and

c. if agroup cal isabroadcast group cal, a system call, an emergency call, an imminent peril cal, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

5. shall remainin the 'U: not permitted and initiating' state.

6.3.5.10.6 Send Floor Granted message (S: Floor Granted)

When a Floor Granted message is received from the floor control arbitration logic, the floor control interface towards
the MCPTT client:

1. shall forward the Floor Granted messages to the associated floor participant;
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2. may set the first bit in the subtype of the Floor Granted message to '1' (Acknowledgment is required) as
described in subclause 8.3.2; and

NOTE: Itisanimplementation option to handle the receipt of the Floor Ack message and what action to take if
the Floor Ack messageis not received.

3. shall enter the state 'U: permitted' as specified in subclause 6.3.5.5.2.

6.3.5.10.7 Receive a Floor Release message (S: Floor Release)

Upon receiving a Floor Release message from the associated floor participant, the floor control interface towards the
MCPTT client:

1. if thefirst bit in the subtype of the Floor Release message is set to '1' (Acknowledgment is required) as described
in subclause 8.3.2, shall send a Floor Ack message. The Floor Ack message:

a. shal include the Message Type field set to '4' (Floor Release); and
b. shall include the Source field set to '2' (the controlling MCPTT function is the source);

2. shall use the topmost <Participant Reference> value and the SSRC in the Track Info field of the received Floor
Release message to check if the floor participant has a queued floor request and if not, check if thereisafloor
request in one of the cached application/vnd.3gpp.mcptt-floor-request+xml MIME bodies;

3. shall remove the MCPTT client from the active floor request queue or the cached application/vnd.3gpp.mcptt-
floor-request+xml MIME body, if the MCPTT client was in the active floor request queue or in the
application/vnd.3gpp.meptt-floor-request+xml MIME body; and

4. shall remaininthe'U: not permitted and initiating' state.

6.3.6 Dual floor control

6.3.6.1 General

Dual floor control is used when afloor participant requests floor with a pre-emptive floor priority allowing the floor
control in subclause 6.3.4 to continue without revoking the floor from the MCPTT client permitted to send mediaas
specified in 3GPP TS 23.179 [5] subclause 10.9.1.3.2.2.

The floor control server arbitration logic in the floor control server shall behave according to the state diagram and state
transitions specified in this subclause.

Figure 6.3.6.1-1 shows the 'dual floor control operation’ states (D states) and the state transition diagram.
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T1(end of RTPmedia) timer expired OR
R: Floor Release

D: Floor Taken

R: RTPmedia OR
R: Floor Request

Figure 6.3.6.1-1: Floor control server state transition diagram for 'dual floor control operation'

The floor control arbitration logic in the floor control server shall keep one instance of the 'dual floor control operation’
state machine for a floor participant with pre-emptive floor priority where thisMCPTT user is alowed to talk without
revoking a current speaker with lower flow priority.

NOTE: Only one MCPTT user with this type of pre-emptive floor priority can exist withinan MCPTT call.

The floor participant associated to the "dual floor control operation' state machine isin the following subclauses referred
to asthe overriding MCPTT client.

If floor control messages or RTP media packets arrives in a state where there is no procedure specified in the following
subclauses the floor control arbitration logic in the floor control server:

1. shall discard the floor control message;
2. shall request the media distributor in the MCPTT server to discard any received RTP media packet; and
3. shall remain in the current state.

State details are explained in the following subclauses.
6.3.6.2 State: 'Start-stop'

6.3.6.2.1 General
When a new instance of the ‘general dual floor control operation’ state machine isinitiated, before any floor control

related input is applied, the state machineisin 'Start-stop' state. Similarly when the media burst is released the state
machine shall return to the 'Start-Stop' state or the related MCPTT call is released.
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6.3.6.2.2 Receive Floor Request message with overriding pre-emptive floor priority (R:
Floor Request)

When afloor participant request floor with an overriding pre-emptive priority is granted the floor the floor control
arbitration logic:

1. shall create instance of the ‘dual floor control operation' state machine;
2. shall store the SSRC of floor participant;

3. if aTrack Info field isincluded in the Floor Request message, shall store the received Track Info field associated
with the floor control server state transition diagram for ‘dual floor control operation’, and

4 shall enter the state 'D: Floor Taken' as specified in the subclause 6.3.6.3.2.
6.3.6.3 State: 'D: Floor Taken'

6.3.6.3.1 General

The floor control arbitration logic in the floor control server uses this state when it has permitted one floor participant to
override a current speaker inan MCPTT call to send media.

Timer T11 (End of RTP dual) can be running when the floor control server isin this state.

Timer T12 (Stop talking dual) can be running when the floor control server isin this state.

6.3.6.3.2 Enter state 'D: Floor Taken'
When entering this state the floor control arbitration logic in the floor control server:
1. shall send a Floor Granted message to the requesting floor participant. The Floor Granted message:
a. shal include the value of the T12 (Stop talking dual) timer in the Duration field;
b. shall include the granted priority in the Floor priority field;

c. if aTrack Info field associated with the floor control server state transition diagram for 'dual floor control
operation' is stored, shall include the stored Track Info field;

d. shall include the Floor Indicator field with the G-bit set to '1' (Dud floor);

e. if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

f. if non-controlling MCPTT functions are involved, shall include the SSRC of granted floor participant;

2. shall send aFloor Idle message to any non-controlling MCPTT functionsinvolved in the session and to those
floor participants controlled by the controlling MCPTT function that will only listen to RTP media from the
overriding MCPTT client according to local policy. The Floor Idle message:

NOTE 1. The non-controlling MCPTT function will send the Floor Idle message to those floor participants
controlled by the non-controlling MCPTT function that will only listen to RTP mediafrom the overriding
MCPTT client according to local policy when the non-controlling MCPTT function receives the Floor
Taken with the G-bit set to '1' (Dual floor) in the Floor Indicator field.

i. shall include a Message Sequence Number field with a Message Sequence Number value increased with 1;
and

ii. if agroup call isabroadcast group call, asystem call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

3. shall send a Floor Taken message to any non-controlling MCPTT functions involved and to floor participants
controlled by the controlling MCPTT function that will listen to the RTP media from the overriding MCPTT
client according to local policy. The Floor Taken message:
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NOTE 2: The MCPTT client overridden by the overriding MCPTT client is still sending voice (overridden). The

list of floor participants that receive the overriding, overridden, or both transmissionsis based on
configuration.

shall include the granted MCPTT users MCPTT ID in the Granted Party's Identity field, if privacy is not
reguested,;

shall include a Message Sequence Number field with a <Message Sequence Number> value increased with 1;
shall include the Floor Indicator field with the G-bit set to '1' (Dual floor); and

if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

4. shall start the T11 (End of RTP dual) timer ; and

5. shall enter the stateto 'D: Floor Taken' state.

6.3.6.3.3 Timer T11 (End of RTP dual) expired

On expiry of timer T11 (End of RTP dual), the floor control arbitration logic in the floor control server:

1. shall stop the T12 (Stop talking dual) timer; if running;

2. shall request the media distributor in the MCPTT server to stop distributing RTP media packets received from
the overriding MCPTT client to other MCPTT clients;

NOTE: If dual floor control isongoing as described in subclause 6.3.6, the list of floor participants that receive

the overriding, overridden, or both transmissions is based on configuration.

3. shall release al resources reserved in the media plane including the instances used for the 'dua floor control
operation' state machine and any running timers associated with the state machine;

4. shall send aFloor Idle message to any non-controlling MCPTT functions and to those floor participants
controlled by the controlling MCPTT functions receiving RTP media from the overriding MCPTT client. The
Floor Idle message:

a

b.

shall include a Floor Indicator field with the G-bit set to '1' (Dual floor);

shall include a Message Sequence Number field with a <M essage Sequence Number> value increased with 1;
and

if agroup call isabroadcast group call, asystem call, an emergency call, an imminent peril cal, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

5. if the state in the ‘general floor control operation’ state machine is'G: Taken';

a

shall send a Floor Taken message to any non-controlling MCPTT functions and to those floor participants
controlled by the controlling MCPTT function that only received RTP media from the overriding MCPTT
client. The Floor Taken message:

i. shal include the granted MCPTT users MCPTT ID in the Granted Party's |dentity field of the permitted
MCPTT client, if privacy is not requested;

ii. shall include a Message Sequence Number field with a <M essage Sequence Number> value increased
with 1; and

iii. if agroup call isabroadcast group call, asystem call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

6. if the state in the 'general floor control operation' state machine is'G: Idle', shall send a Floor Idle messageto all
floor participants. The Floor |dle message:

a

shall include a M essage Sequence Number field with a <Message Sequence Number> value increased with 1;
and
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b. if agroup call isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications; and

7. shall enter the 'Start-stop' state.

6.3.6.3.4 Timer T2 (Stop talking) expired
On expiry of the T12 (Stop talking dual) timer the floor control arbitration logic in the floor control server:
1. shal stop the T11 (End of RTP dua) timer;

2. shall request the media distributor in the MCPTT server to stop distributing RTP media packets to other MCPTT
client;

3. shall send the Floor Revoke message to the permitted participant. The Floor Revoke message:

a. shall include the Reject Cause field with the <Reject Cause> value set to #2 (Media burst too long) in the
Floor Revoke message sent in subclause 6.3.4.5.2;

b. shall include the Floor Indicator with the G-bit set to '1' (Dual floor);
c. if aTrack Info field associated with the dual floor is stored, shall include the stored Track Info field; and

d. if agroup cal isabroadcast group call, a system call, an emergency call, an imminent peril call, or a
temporary group session, shall include the Floor Indicator field with appropriate indications;

4. shal remove the stored Track info field associated with the dual floor;
5. if the state in the 'general floor control operation’ state machine is'G: Taken';

a. shall send aFloor Taken message to all non-controlling functions (if the session is a temporary group session
involving non-controlling MCPTT functions) and to those floor participants that only received RTP media
from the overriding MCPTT client. The Floor Taken message:

i. shal include the granted MCPTT users MCPTT ID in the Granted Party's | dentity field of the permitted
MCPTT client, if privacy is not requested; and

i shall include a Message Sequence Number field with a <Message Sequence Number> value increased
with 1;

6. if the statein the 'general floor control operation’ state machineis'G: Idl€’, shall send a Floor Idle message to all
floor participants. The Floor Idle message:

a. shal include a Message Sequence Number field with a <M essage Sequence Number> value increased with 1;
and

b. if agroup call isabroadcast group cal, asystem call, an emergency cal, an imminent peril call, or a
temporary group session, shall include the Floor