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1 Reason for Change

Introduction of MBCP as the enhancement required by 2.0 requires a number of steps in the UP. This CR shall be seen as the first approach to the problem.
See also:

OMA-POC-POCv2-2006-0359-UP-Introduction-of-MBCP-chapter-structure
OMA-POC-POCv2-2006-0361-UP-TBCP-specific-fields

Justification
Introduction of MBCP procedures in the UP specification. The procedures for RTP based Continues media will be (almost) identical which means that re-use of the procedures described in 6.4.4 and 6.4.5 is necessary.
Re-use can be done in many ways. This CR proposes the following solution:

A logical name for TBCP and MBCP messages are introduced, i.e. Media-floor Control messages replaces TBCP Talk Burst Protocol Messages.
The mapping between logical names and protocol names is done in the message part (for TBCP subclause 6.4) and as proposed in another contribution clause 6.6 for MBCP.

Further, an introduction to the concept is included as informative text in clause 4.

Another consequence is:

· that ‘TB’ in state transition diagrams is replaced with ‘Mf’;

· that subclause titles need to be modified (the numbering is still the same). This change violates our PoC WG rule (note that this rule is inspired from 3GPP but in 3GPP only the numbering needs to be backward compatible) to not change titles for backward compatibility reasons. However, in order to keep a level of backward compatibility an annex is introduced with tables where the old subclause number and title is mapped with the new title).

Note that the introduction of MBCP in UP will take some time and hence we need to live with the situation that the whole UP is not updated at the same moment. However, other contributions exists to make as much of the necessary changes at the same time.
Scope of change
3.2 and 3.3 updated.

A new subclause 4.3 “Media-floor Control” is introduced.

6.4, 6.4.5 and 6.4.5 is modified to align with MBCP.
A new Annex X is introduce for tables with translated subclause titles.

Impacted subclauses

3.2, 3.3, 6.4 and almost all sub-clauses., 6.5 and almost all subclauses.
Consequence if not accepted

We need to duplicate all chapters and try to keep track of all changes (and that will be almost impossible)
2 Impact on Backward Compatibility

No impact.
3 Impact on Other Specifications

No impact
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

It is recommended that the proposed modification shall be included in next version of the UP.
6 Detailed Change Proposal

3.2  Definitions

	Media-floor
	The abstraction of floor for Media.

	Media-Floor Control
	The mechanism to control separate Media streams.

	Media-floor Control Entity
	Allocated resource at PoC Client and at PoC Server to Control the Media-floor that is characterized with identifier (address and port number) and protocol.

	Media Type
	Media Types share a characteristic of human perception. Media Types are either realtime or non-realtime, like:

· audio (e.g. speech, music)

· video (without audio component)
· still image

· text (formatted and non-formatted)
· file

	Multimedia
	Media in a PoC Session consisting of more than one Media Type. Multimedia can be synchronized where more than one Media Type are coupled together.


3.3   Abbreviations

	Mf_Ack
	Media-floor Acknowledgment e.g. a TBCP Talk Burst Acknowledgement message or a MBCP Media Burst Acknowledgement message depending protocol used.

	Mf_Deny
	Media-floor Deny e.g. a TBCP Talk Burst Deny message or a MBCP Media Burst Deny message depending  on protocol used.

	Mf_Granted
	Media-floor Granted e.g. a TBCP Talk Burst Granted message or a MBCP Media Burst Granted message depending on protocol used.

	Mf_Idle
	Media-floor Idle e.g. a TBCP Talk Burst Idle message or a MBCP Media Burst Idle message depending on protocol used.

	Mf_
	

	Mf_Queued
	Media-floor Request Queued Status Response e.g. a TBCP Talk Burst Request Queued Status Response message or a MBCP Media Burst Request Queued Status Response message depending on protocol used.

	Mf_Release
	Media-floor Release e.g. a TBCP Talk Burst Release message or a MBCP Media Burst Release message depending on protocol used.

	Mf_Request
	Media-floor Request e.g. a TBCP Talk Burst Request message or a MBCP Media Burst Request message depending on protocol used.

	Mf_Revoke
	Media-floor Revoke e.g. a TBCP Talk Burst Revoke message or a MBCP Media Burst Revoke message depending on protocol used.

	Mf_Taken
	Media-floor Taken e.g. a TBCP Talk Burst Taken message or a MBCP Media Burst Taken message depending on protocol used.

	MBCP
	Media Burst Control Protocol


Change 1:  (new subclause and modified text)

4   Introduction

4.1   Overview

This document describes the User Plane aspect of the PoC service. The Control Plane is specified in [OMA-POC-CP].
The PoC Service uses a half duplex type of communication and only one PoC Client in a PoC Session can send media at the time.

The PoC Client does not send a continuous stream of RTP Media packets instead the media is sent in bursts, in this document referred to as a Talk Burst. A Talk Burst consists of one or more RTP Media packets and the Talk Burst starts when the PoC Client sends the first RTP Media packet and it ends when the PoC Client sends the last RTP Media packet.

A PoC Server (referred to as the Controlling PoC Function in the [OMA-POC-AD]) located between the PoC Clients communicating with each other acts as an arbitrator and controls the sending of Talk Burst using a Talk Burst Control Protocol (TBCP). In many of the PoC Service scenarios also a PoC Server (referred to as the Participating PoC function in [OMA-POC-AD]) may be inserted in the media path.

Before a PoC Client can send a Talk Burst the PoC Client has to ask for permission from the PoC Server performing the Controlling PoC Function. Other PoC Clients in a PoC Session receive an indication about the identity of the PoC Client sending the Talk Burst.

PoC Clients are located on mobile devices hence the quality of the transmission may vary depending on access network and distance to the base station. This implies that the quality of sent Talk Burst needs to be controlled using RTCP and, when needed, Media Parameters are changed for improving the PoC User’s experience.
In version 2 of the PoC Enabler Release, the concept of Media-floor Control procedures is defined. Media-floor Control may utilize for example Talk Burst Control Protocol and Media Burst Control Protocol. Generally, RTP Media is sent as Talk Bursts (e.g. PoC Speech) or Media Bursts (e.g. Audio, Video). 
4.2   User Plane routing

Figure 1 “Entities in the User Plane” shows the entities active in the User Plane in a PoC Session and the relevant User Plane interfaces in between.
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Figure 1: Entities in the User Plane.

All RTP Media packets, RTCP packets and TBCP messages (RTCP APP or other negotiated TBCP) flow through the PoC Server performing the Participating PoC function (if inserted in the transport path) and are terminated in the PoC Server performing the Controlling PoC Function.

Talk Burst Control and RTP Media packet replication are Controlling PoC Functions. The transport path between the PoC Client and the PoC Server performing the Controlling PoC Function is established on a per PoC Session basis as specified in [OMA-POC-CP].

When the PoC Session is established, the PoC Server performing the Participating PoC Function normally includes itself into the transport path to relay the RTP Media packets, RTCP packets and TBCP messages between the PoC Client and the PoC Server performing the Controlling PoC Function and act as a translator according to [RFC3550].

Figure 2 “Transport Path Options” shows the 2 options for the transport path.
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Figure 2: Transport Path Options.
Option 1 is the case where a PoC Server performing the Participating PoC Function has inserted itself in the transport path. When the transport path includes the Participating PoC Function, the PoC Server performing the Participating PoC Function forwards RTP Media packets, RTCP packets and TBCP messages between the PoC Client and the PoC Server performing the Controlling PoC Function. 

Examples of when the PoC Server performing the participating PoC Function is in the transport path (Option 1) are:

· The PoC Session is over a Pre-established Session;

· The PoC Client and that PoC Server support Simultaneous PoC Sessions;

· The PoC Server needs transport information to support charging;

· The operator has configured the Participating PoC Function to be in the transport path;

· The PoC Server is used for transcoding or other media translation;

· The PoC Server is used to support lawful intercept; and,

· The PoC Server is used for Talk Burst Control Protocol interworking.

In option 2, a PoC Server performing the Participating PoC Function has not inserted itself in the transport path. In this case the PoC Client and the PoC Server performing the Controlling PoC Function send RTP Media packet, RTCP packets and TBCP messages directly between them.

Above text presents procedures for Talk Bursts utilizing Talk Burst Control Protocol (TBCP). The same principles are valid also for Media Bursts and protocols for Media-floor Control such as Media Burst Control Protocol (MBCP).
Editor’s note: The above assumption “The same principles is valid also for Media Bursts and Media-floor Control such as Media Burst Control Protocol (MBCP).” is a working assumption but is FFS.
4.3    Media-floor Control

Each Media or Multimedia stream can be controlled by a Media-floor Control Entity using a Media-floor Control. This specification defines the following protocol for Media-floor Control:

· Talk Burst Control Protocol (TBCP); and,

· Media Burst Control Protocol (MBCP).
Which protocol for Media-floor Control to be used for a specific PoC Session is negotiated as specified in [OMA-POC-CP].

The behavior of the Media-floor Control Entity is described in this specification as state transition diagrams.
In the PoC Client each Media-floor Control Entity contains the following state transition diagrams:
· PoC Session control state diagram – basic; and,
· PoC Session control state diagram – queuing.
The PoC Server performing the Participating PoC Function can contain Media-floor Control Entity, but it can only act as in proxy mode i.e. having ports and protocol for Media-floor allocated, but forwarding the Media-floor Control messages further to Controlling PoC Function.
In the PoC Server performing the Controlling PoC Function each Media-floor Control Entity contains the following state transition diagrams:
· A PoC Server state transition diagram for general operation controlling the over-all state for the Media or Multimedia stream;

· A PoC Server state transition diagram for basic operation to the PoC Client.
1. Editor’s: A new state diagram is most likely needed for the control of Discrete media. This state machine is for FFS.
Each Media-floor Control Entity and associated state-machines operate independently from each other. If a PoC Client wants to request permission to send two types of Media (e.g. PoC Speech and Video) a request for permission to send Media is sent to its corresponding Media-floor Control Entity without any correlation to respective Media-floor Control Entity of the other Media.
6.4 Procedures at the PoC Server performing the Controlling PoC Function

6.4.1 General

The PoC Server SHALL support the procedures specified in subclause 6.4.4A “PoC Server state transition diagram for general operation“.

The PoC Server SHALL support the procedures specified in subclause 6.4.5A “PoC Server state transition diagram for basic operation to the PoC Client”.

6.4.2 Controlling PoC Function procedures at PoC Session initialization

When a PoC Session is established, a new instance of the PoC Server state machine for general operation is created for one or more Media in the PoC Session, according to PoC Session negotiation. In a PoC Session there can be multiple Media, which all use their own Media-floor Control Entity. If there is more than one Media-floor Control Entity negotiated, they all use the same procedures as defined in this subclause for one Media-floor Control Entity.
The PoC Server state machine for general operation transitions to the ‘G:  Mf_Idle’ state.

As each member is added to the PoC Session, new instances of the PoC Server state machine for basic operation to the PoC Client are created for each PoC Client. The PoC Server state machine for basic operation to the PoC Client transitions to the ‘U: not permitted and  Mf_Idle’ state.

The original initial SIP INVITE / SIP REFER request to establish a 1-1 PoC Session, an Ad-hoc PoC Group Session or a Pre-arranged PoC Group Session (regardless if the PoC Session is ongoing or not) can be treated as an implicit request to send Media and the PoC Server state machine for basic operation to the PoC Client for that PoC Client behaves as if a TBCP Talk Burst Request message or a MBCP Media Burst Request message has been received. If the optional queuing feature is supported and has been negotiated, the PoC Server could queue the request. 
Editor’s note: The applicability of implicit or explicit request for new media types are FFS.
The original initial SIP INVITE / REFER request to establish a Chat PoC Group Session or to rejoin an ongoing PoC Session (regardless of type of PoC Session) is not handled as an implicit request to send Media by the PoC Server. 

When the first Unconfirmed Indication is received from the Participating PoC Function the PoC Server MAY give an early indication to send Media to the Inviting PoC Client, see [OMA-POC-CP] “Controlling PoC function procedures”. If an early indication to send Media is given to the Inviting PoC Client, the PoC Client SHALL be granted the permission to send Media and the PoC Server SHALL buffer Media packets received from the PoC Client at least until the first Invited PoC User accepts the invitation or until the Media buffer exceeds it maximum limit to store Media packets.
Editor’s note: The applicability of sending early indication of other media types than PoC Speech is FFS.
NOTE 1:
The amount of RTP Media packets the PoC Server buffers is an implementation option.

When an early indication to send Media is not given to the Inviting PoC Client the PoC Client MAY be granted the permission to send Media when the first PoC Client accepts the invitation.
Before the PoC Server sends the first Media-floor Control message in the PoC Session, the PoC Server has to assign itself a SSRC identifier to be included in the Media-floor Control messages and quality feedback messages if the PoC Server is supporting that option. A suitable algorithm to generate the SSRC identifier is described in [RFC3550].

Based on the negotiation during PoC Session establishment the optional feature of queuing combined with priority levels may be supported. In that case, the PoC Server SHALL use local policy to determine the highest priority level, which can be granted to a specific PoC Client. In the PoC Session, the PoC Server SHALL control that Media-floor Control messages from PoC Clients are not using a higher priority level than they are allowed to use. 

NOTE 2:
The local policy used by the PoC Server to determine the highest priority level, which can be granted to a specific PoC Client is out of scope for this specification.
6.4.3 Controlling PoC Function procedures at PoC Session release

When a PoC Client leaves a PoC Session, but the PoC Session remains ongoing with the other PoC Clients, the PoC Server follows a two-stage procedure.

1. In the first stage, the PoC Server stops sending Media-floor Control messages and sending RTP Media to the PoC Client leaving the PoC Session.

2. In the second stage, when the Control Plane has determined that the PoC Session with this PoC Client has been released, all the corresponding instances of the PoC Server state machines for basic operation to the PoC Client is released. 

There are no cases where the PoC Server state machine for basic operation to the PoC Client will cause the PoC Client to be dropped from a PoC Session.

When a PoC Session is released, the PoC Server follows a two-stage procedure.

1. In the first stage, the PoC Server stops sending Media-floor Control messages and sending RTP media to all PoC Clients in the PoC Session.

2. In the second stage, when the Control Plane has determined that the PoC Session has been released, all the corresponding instances of the PoC Server state machines for general operation is also terminated, along with any PoC Server state machines for basic operation to the PoC Clients in the PoC Session.

In the normal case for a PoC Session release the PoC Server state machine for general operation initiates the PoC Session release on expiry of the T4 (Inactivity) timer.

6.4.4 PoC Server state transition diagram for general Talk Burst operation

6.4.5 The state diagram for general Talk Burst operation renamed to: state transition diagram for general operation and is described in 6.4.4.A “PoC Server state transition diagram for general operation”.
6.4.4.A  PoC Server state transition diagram for general operation
The PoC Server SHALL support the state diagram and the state transitions specified in this subclause for PoC Speech using TBCP and for Audio and Video using MBCP. 

Figure 11 “PoC Server state transition diagram for general t operation” shows the general operation states (G states) and the state transition diagram.
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Figure 11: PoC Server state transition diagram for general operation.

The PoC Server SHALL keep at least one instance of the general operation state machine per PoC Session.

State details are explained in the following subclauses.

If a Media-floor message or RTP Media packet arrives in any state and there is no procedure specified for it in the subclauses below the PoC Server SHALL discard the Media-floor Control message or RTP Media packet and SHALL remain in the current state.
6.4.5.1 In this version of the specification the procedures contain logical names instead of protocol specific names and hence all subclauses are renamed compared to earlier version of this document. Table 1 “Translation between subclauses in PoC version 1 and in PoC version 2, general operation” in subclause x.1 “PoC Server state transition diagram for general Talk Burst operation” provides translation between subclauses in PoC version 1 and the subclauses in PoC version 2.
6.4.5.2 State ‘Start-stop

In this state no PoC Session exists.

6.4.5.2.1 PoC Session initialization

When a PoC Session is initiated as specified in [OMA-POC-CP] the PoC Server:

1. SHALL create an instance of the general operation state machine;

2. If the PoC Server is granting the implicit Media-floor request at PoC Session establishment the PoC Server:

a. SHALL perform the actions specified in subclause 6.4.4.2.2 “Receive Media-floor Request message (R:  Mf_Request)”.
3. If the PoC Server is not granting the implicit Media-floor request at PoC Session establishment, the PoC Server:

a. SHALL start the T4 (Inactivity timer); and, perform the actions specified in the subclause 6.4.4.2.1 “Enter state ‘G:  Mf_Idle’”.

6.4.5.3 State ‘G:  Mf_Idle’

The ‘G:  Mf_Idle’ state is a stable state. The PoC Server is in this state when no PoC User currently has permission to send RTP Media.

The timer T4 (Inactivity) and the timer T7 ( Mf_Idle) may be running when the PoC Server is in this state.

NOTE:
During the initialization of the PoC Session Control Plane timers supervise the general state machine.

6.4.5.3.1 Enter state ‘G:  Mf_Idle’

When entering this state from any state except the ‘Null state’ the PoC Server:

SHALL send the Media-floor Idle message to all PoC Clients unless otherwise specified in the user specific state machine [6.4.5 ‘PoC Server state transition diagram for basic operation to the PoC Client’];

SHALL start T7 ( Mf_Idle) timer;

SHALL start the T4 (Inactivity timer); and,

SHALL set the general state to ‘G:  Mf_Idle state’.

6.4.5.3.2 Receive Media-floor Request message (R:  Mf_Request)

Upon receiving a Media-floor Request message (from a PoC Client that is permitted to make a request) and

1. if the Media-floor is not granted the PoC Server:

a. SHALL send Media-floor Deny message,

The Media-floor Deny message 

i. SHALL include the Reason code field:

a) 1, if another Participant has a Media-floor permission; 

b) 2, if PoC Server is not able to grant the Media-floor due to an internal error; 

c) 3, if the requesting PoC User is the only Participant for that RTP Media in the PoC Session; 

d) 4, if the retry-after timer is still running; or,

e) 5, if the requesting PoC User has only receive only privilege. 

f) 6, if the requesting PoC User is the only Participant for that RTP Media in the PoC Session. 
ii. MAY include the Reason phrase field:

a) “Another PoC User has permission”, if another Participant has a Media-floor permission;

b) “Internal PoC Server error”, if PoC Server is not able to grant the Media-floor due to an internal error; 

c) “Only one Participant in the PoC Session”, if the requesting PoC User is the only Participant in the PoC Session; or, 
d) “No one receives that Media”, if the Participant is the only Participant in the PoC Session for the RTP Media; 

e) “Retry-after timer has not expired”, if the retry-after timer is still running; or,

f) “Receive only”, if the requesting PoC User has only  receive only privilege. 

2. if the Media-floor is granted the PoC Server:

a. SHALL stop the T4 (Inactivity) timer;

b. SHALL stop the T7 ( Mf_Idle) timer; 

c. SHALL store the SSRC of PoC Client requesting a permission to send a RTP Media until the end of the RTP Media Burst associated to that Media-floor Request; and,

d. SHALL perform the actions specified in the subclause 6.4.4.3.1 “Enter the state ‘G:  Mf_Taken’”.

NOTE:
An initial SIP INVITE request in an On-demand PoC Session or a SIP REFER request in a Pre-established PoC Session can be interpreted as a Media-floor request.

6.4.5.3.3 T7 ( Mf_Idle) timer fired

On expiry of the T7 ( Mf_Idle) timer the PoC Server:

1. SHALL restart timer T7. The Media-floor Idle message SHALL be sent only n times (not forever), so the timer SHALL only be restarted, if not yet restarted n times;

2. SHALL send a Media-floor Idle message to all PoC Clients in the PoC Session; and,

3. SHALL remain in the ’G:  Mf_Idle’ state.

6.4.5.3.4 T4 (Inactivity) timer fired

On expiry of T4 (Inactivity) timer the PoC Server:

1. SHALL disconnect all PoC Clients from the PoC Session as follows:


In case of On-demand Sessions the PoC Server:

a. SHALL release the PoC Session as specified in [OMA-POC-CP]; and,


In case of Pre-established Sessions the PoC Server:

b. SHALL send the Media-floor Disconnect message;

c. SHALL start the T16 (Disconnect message re-transmit) timer.

2. SHALL enter the ‘Releasing’ state.

6.4.5.3.5 Media-floor request queue not empty

If the optional Media-floor feature, “queuing,” has been negotiated at PoC Session initiation and if the Media-floor request queue is not empty, the PoC Server:

1. SHALL select the queued PoC Client with the highest priority which has been queued longest;

2. SHALL remove that PoC Client from the Media-floor request queue; and,

3. SHALL perform the actions described in the subclause 6.4.4.3.1“Enter the state ‘G:  Mf_Taken’” with respect to that PoC Client.

6.4.5.4 State ‘G:  Mf_Taken’

The ‘G:  Mf_Taken’ state is a stable state and the PoC Server uses this state when it has permitted one of the PoC Clients in the PoC Session to send RTP Media.

The timer T1 (End of RTP Media) and the timer T2 (Stop sending) may be running when the PoC Server is in this state.

6.4.5.4.1 Enter the state ‘G:  Mf_Taken’

When entering this state the PoC Server:

1. SHALL send a Media-floor Granted message to the requesting PoC Client;

The Media-floor Granted message:

a. MAY include notification of the number of Participants in the PoC Session; and,
b. SHALL include information about the stop sending timer;

2. SHALL send Media-floor Taken message to all other PoC Clients;

Media-floor Taken message:

a. SHALL include the SSRC of the PoC Client granted a permission to send RTP Media, if known by the PoC Server, or alternatively;

b. SHALL have the SSRC of the PoC Client granted a permission to send a RTP Media field all 32 bits set to ‘1’; and,
c. MAY include notification of the number of Participants in the PoC Session.
3. SHALL start the timer T1 (end of RTP Media) timer; and,

4. SHALL set the general state to ‘G:  Mf_Taken’ state.

6.4.5.4.2 T1 (End of RTP Media) timer fired

On expiry of the T1 (End of RTP Media) timer the PoC Server:

1. SHALL stop the T2 (Stop sending) timer; if the timer is running; and,

2. SHALL perform the actions specified in the subclause 6.4.4.2.1 “Enter the ‘G:  Mf_Idle state’”.

6.4.5.4.3 T2 (Stop sending) timer fired

On expiry of the T2 (Stop sending) timer the PoC Server:

1. SHALL stop the T1 (End of RTP Media) timer;

2. SHALL set the Reason code to “RTP Media burst too long” and,

3. SHALL perform the actions specified in the subclause 6.4.4.5.1 “Enter the ‘G: pending  Mf_Revoke’ state”.

6.4.5.4.4 Receive RTP Media packets (R: Media from permitted client)

Upon receiving RTP Media packets from the permitted PoC Client the PoC Server:

1. SHALL start the T2 (Stop sending) timer if not already running; 

2. SHALL forward the received RTP Media packets towards either

a. all other PoC Clients that are not on hold, if the PoC Session is not a 1-many-1 Session;

or,

b. all Ordinary Participants that are not on hold, if the PoC Session is a 1-many-1 Session and the RTP Media packets are the Distinguished Participant talking;

or,

c. the Distinguished Participant, if the PoC Session is a 1-many-1 Session, the RTP Media packets are an Ordinary Participant talking, and the Distinguished Participant is not on hold;

3. SHALL restart the T1 (End of RTP Media) timer; and,

4. SHALL remain in the ‘G:  Mf_Taken’ state.

6.4.5.4.5 Receive Media-floor Release message (R:  Mf_Release)

Upon receiving a Media-floor Release message and,

1. if the sequence number is not marked as invalid and last RTP Media packet is not received, then the PoC Server:

a. SHALL store the sequence number of the last RTP Media packet indicated in the message; and,

b. SHALL perform the actions specified in subclause 6.4.4.4.1”Enter the state ‘G: pending  Mf_Release’”.

2. or, if the sequence number is not marked as invalid and last RTP Media packet is already received, then the PoC Server:

a. SHALL stop the T2 (Stop sending) timer, if the timer is running; and

b. SHALL perform the actions specified in the subclause 6.4.4.2.1 “Enter the ‘G:  Mf_Idle state’.

3. or, if the sequence number is marked as invalid, then the PoC Server:

a. SHALL stop the T2 (Stop sending) timer; if the timer is running; and,

b. SHALL perform the actions specified in the subclause 6.4.4.2.1 “Enter the ‘G: Mf_Idle state’”.

6.4.5.4.6 Receive Media-floor Request message with pre-emptive priority (R:  Mf_Request(pre-emptive))

If the optional Media-floor Control feature “priority” has been negotiated, on receipt of a Media-floor Request message with the optional parameter, Media-floor request priority, set to pre-emptive priority, and if the Media-floor request priority for the PoC Client with permission to send RTP Media is not set to pre-emptive priority, the PoC Server:

1. SHALL stop the T1 (End of RTP Media) timer;

2. SHALL set the  Mf_Revoke Reason code field to “RTP Media Burst Preempted” and,

3. SHALL perform the actions described in the subclause 6.4.4.5.1 “Enter the ‘G: pending  Mf_Revoke’ state”.

NOTE: 
If the Media-floor request priority for the PoC Client with permission to send Media is set to pre-emptive priority, the PoC Server performs the actions as specified in subclause 6.4.5.2.3 “ Receive Media-floor Request message (R:  Mf_Request)”.

6.4.5.4.7 Receive Media-floor Request message from permitted PoC Client  (R:  Mf_Request)

Upon receiving a Media-floor Request message from the PoC Client that has been granted permission to send RTP Media the PoC Server:

1. SHALL send a Media-floor Granted message, including information about the stop sending timer, to the previously granted PoC Client; and,

2. SHALL remain in the ‘G:  Mf_Taken’ state.

6.4.5.5 State ‘G: pending  Mf_Release’

The ‘G: pending  Mf_Release’ state is a transition state and the PoC Server uses this state after having received a Media-floor Release message from the permitted PoC Client.

T1 is running when the PoC Server is in this state. The T2 (Stop sending) timer may be running in this state.

6.4.5.5.1 Enter the state ‘G: pending  Mf_Release’

When entering this state the PoC Server:

1. SHALL set the general state to ‘G: pending  Mf_Release’.

6.4.5.5.2 Receive last RTP Media packets (R: Last Media)

Upon receiving a RTP Media packet from the permitted PoC Client with the same (or higher) sequence number as indicated in the Media-floor Release message the PoC Server:

1. SHALL stop the T2 (Stop sending) timer, if the timer is running; and,

2. either

a. SHALL forward the received last RTP Media packet to all other PoC Clients that are not on hold, if the PoC Session is not a 1-many-1 Session or the Distinguished Participant is sending RTP Media; 

or,

b. SHALL forward the received last RTP Media packets towards the Distinguished Participant, if the PoC Session is a 1-many-1 Session, if the RTP Media packet has the same sequence number as the sequence number indicated in the Media-floor Release message.

3. SHALL perform the actions specified in the subclause 6.4.4.2.1 “Enter the ‘G:  Mf_Idle state’.

6.4.5.5.3 Receive RTP Media packets (R: Media)

Upon receiving a RTP Media packet from the permitted PoC Client with a sequence number lower than the sequence number indicated in the Media-floor Release message the PoC Server:

1. either

a. SHALL forward the RTP Media packet to all other PoC Clients that are not on hold, if the PoC Session is not a 1-many-1 Session or the Distinguished Participant is sending RTP Media; 

or,

b. SHALL forward the received RTP Media packets towards the Distinguished Participant, if the PoC Session is a 1-many-1 Session;

2. SHALL restart the T1 (End of RTP Media) timer; and,

3. SHALL remain in the ‘G: pending  Mf_Release’ state.

6.4.5.5.4 T1 (End of RTP Media) timer fired

On expiry of the T1 (End of RTP Media) timer the PoC Server:

1. SHALL stop the T2 (Stop sending) timer, if the timer is running; and,
2. SHALL perform the actions specified in the subclause 6.4.4.2.1 “Enter the ‘G:  Mf_Idle state’.

6.4.5.5.5 T2 (Stop sending) timer fired

On expiry of the T2 (Stop sending) timer the PoC Server:

1. SHALL perform the actions specified in the subclause 6.4.4.5.1 “Enter  the ‘G:pending  Mf_Revoke’ state”.

6.4.5.6 State ‘G: pending  Mf_Revoke’

The ‘G: pending  Mf_Revoke’ state is a transition state and the PoC Server uses this state after having sent a Media-floor Revoke message to the permitted PoC Client.

The timer T3 (Stop sending grace) is running when the PoC Server use this state.

6.4.5.6.1 Enter the ‘G: pending  Mf_Revoke’ state

When entering this state the PoC Server:

1. SHALL send the Media-floor Revoke message to the permitted PoC Client.

The Media-floor Revoke message:

a. SHALL include a Reason code field;

NOTE:
The value of the Reason code field depends on why the permission to send RTP Media is revoked and is described elsewhere in this document.

2. SHALL start the T3 (Stop sending grace) timer; and,

3. SHALL set the general state to ‘G: pending  Mf_Revoke’.

6.4.5.6.2 Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets with a sequence number lower than the sequence number indicated in the Media-floor Release message the PoC Server:

NOTE:
The sequence number of the last RTP Media packet is received in the Media-floor Release message. Prior to the receipt of the Media-floor Release message all RTP Media packets are regarded to not be the last RTP Media packet.

1. either

a. SHALL forward the received RTP Media packets towards the other PoC Clients that are not on hold, if the PoC Session is not a 1-many-1 Session or the Distinguished Participant is sending RTP Media; 

or,

b. SHALL forward the received RTP Media packets towards the Distinguished Participant, if the PoC Session is a 1-many-1 Session.

2. SHALL restart the T1 (End of RTP Media) timer; and,

3. SHALL remain in the ‘G: pending  Mf_Revoke’ state.

6.4.5.6.3 Receive Media-floor Release message (R:  Mf_Release (from permitted PoC Client))

Upon receiving a Media-floor Release message and,

1. if the sequence number is not marked as invalid and last RTP Media packet is not received, then the PoC Server:

a. SHALL store the sequence number of the last RTP Media packet; and,

b. SHALL remain in the ‘G: pending  Mf_Revoke’ state.

2. or, if the sequence number is not marked as invalid and last RTP Media packet is already received, then the PoC Server:

a. SHALL stop the T3 (Stop sending grace) timer; and,
b. SHALL perform the actions specified in the subclause 6.4.4.2.1 “Enter the ‘G: Mf_Idle state’.

3. or, if the sequence number is marked as invalid, then the PoC Server:

a. SHALL stop the T3 (Stop sending grace) timer; and,

b. SHALL perform the actions specified in the subclause 6.4.4.2.1 “Enter the ‘G: Idle state’.

6.4.5.6.4 Receive last RTP Media packets (R: Last Media)

Upon receiving a RTP Media packet from the permitted PoC Client with the same (or higher) sequence number as indicated in the  Media-floor Release message the PoC Server:

1. either

a. SHALL forward the RTP Media packet to all other PoC Clients that are not on hold, if the PoC Session is not a 1-many-1 Session or the Distinguished Participant is sending RTP Media; 

or,

b. SHALL forward the received RTP Media packet towards the Distinguished Participant, if the PoC Session is a 1-many-1 Session, if the RTP Media packet has the same sequence number as the sequence number indicated in the Media-floor Release message.

2. SHALL stop T3 (Stop sending grace) timer; and,

3. SHALL perform the actions specified in the subclause 6.4.4.2.1 “Enter the ‘G: Mf_Idle state’.

6.4.5.6.5 T3 (Stop sending grace) timer fired

On expiry of the T3 (Stop sending grace) timer the PoC Server:

1. SHALL perform the actions specified in the subclause 6.4.4.2.1 “Enter the ‘G: Mf_Idle state’”.

6.4.5.7 State: Any state

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

6.4.5.7.1 Receive PoC Session release - 1 

Upon receiving a PoC Session release stage 1 request from the Control Plane, the PoC Server:

1. SHALL stop sending Media-floor messages and RTP Media towards all PoC Clients; and,

2. SHALL enter the ‘Releasing’ state.

6.4.5.8 State: ’Releasing’

The ‘Releasing’ state is a transition state. The PoC Server uses this state while waiting for the Control Plane to finalize the disconnection of a PoC Session.

6.4.5.8.1 Receive PoC Session release - 2

Upon receiving a PoC Session release stage 2 request from the Control Plane, the PoC Server:

1. SHALL release all resources reserved in the User Plane including the instances used for the general state machine(s), and basic state machines and any running timers associated with the general and basic state machines; and,

2. SHALL enter the ‘Start-stop’ state and terminate the PoC Session control state machine.

6.4.6 PoC Server state transition diagram for basic Talk Burst operation to the PoC Client

6.4.7 The state diagram for basic Talk Burst operation renamed to: state transition diagram for basic operation and is described in 6.4.5.A “PoC Server state transition diagram for basic operation to the PoC Client”.
6.4.5A   PoC Server state transition diagram for basic operation to the PoC Client
The PoC Server SHALL support the state diagram and the state transitions specified in this subclause.  

NOTE: In this subclause the sending of Media-floor Control messages are described, but they are not sent, if they are already sent according to the subclause 6.4.4 “PoC Server state transition diagram for general operation”.

Figure 12 “PoC Server state transition diagram for basic operation to the PoC Client” shows the states and state transitions for Media-floor Control for a specific PoC User (U states) in the PoC Server.
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NOTE:
PoC Server state transition diagram for basic operation to the PoC Client (U) states are either stable states (‘U: not permitted and Mf_Idle’, ‘U: not permitted and Mf_Taken’, ‘U: permitted’, ‘U: waiting Mf_Revoke) or transition states (‘U: pending Mf _Revoke’, ‘U: not permitted but sends  RTP Media’).

Figure 12: PoC Server state transition diagram for basic operation to the PoC Client.

The PoC Server SHALL create one instance of the state machine for every PoC Client served by the PoC Server, when the PoC Session is established, as follows:

· In case of an originating PoC Client, the PoC Session SHALL be established when the PoC Server sends the SIP 200 “OK” response to the originating PoC Client.  
NOTE:
The originating PoC Client might receive a Media-floor Control message before the SIP 200 “OK” response, because of processing delays of the SIP 200 “OK” in the SIP/IP Core. 

· In case of a terminating PoC Client, the PoC Session SHALL be established when the PoC Server receives the SIP 200 “OK” response sent from the terminating PoC Client.

The PoC Client associated to the PoC Server state transition diagram for basic operation to the PoC Client is here referred to as the associated PoC Client.

State details are explained in the following subclauses.

If a Media-floor Control message or RTP Media packet arrives in any state and there is no procedure specified for it in the subclauses below the PoC Server SHALL discard the Media-floor Control message or RTP Media packet and SHALL remain in the current state.
In this version of the specification the procedures contain logical names instead of protocol specific names and hence all subclauses are renamed compared to earlier version of this document. Table 2 “Translation between subclauses in PoC version 1 and in PoC version 2” in subclause X.2 “PoC Server state transition diagram for basic Talk Burst operation to the PoC Client” provides translation between subclauses in PoC version 1 and the subclauses in PoC version 2.
6.4.7.1 State ‘Start-stop’

In this state no SIP Session exists between the PoC Server and an associated PoC Client.

6.4.7.1.1 SIP Session initiated

When a SIP Session is established and:

1. if the associated PoC Client initiates a PoC Session other than a Chat PoC Group Session, and 

if no PoC Client has the permission to send RTP Media, the PoC Server:

a. SHALL send a Media-floor Granted message, including information about the stop sending timer, to the PoC Client; and,

b. SHALL perform the actions specified in the subclause 6.4.5.4.1“Enter the state ’U: permitted’ state” if a PoC Session is initiated by the associated PoC Client;

if another PoC Client has the permission to send RTP Media, the PoC Server: 

c. SHALL send a Media-floor Taken message to the PoC Client; and,

d. SHALL perform the actions specified in the subclause 6.4.5.3.1 “Enter the ’U: not permitted and Mf_Taken’ state”.

2. if the associated PoC Client rejoins an ongoing PoC Session or initiates or joins a Chat PoC Session, and

if no PoC Client has the permission to send RTP Media, the PoC Server:

a. SHOULD send a Media-floor Idle message to the PoC Client, and

b. SHALL perform the actions specified in the subclause 6.4.5.4.1 “Enter the state ’U: not  permitted and Mf_Idle’ state”

if another PoC Client has the permission to send RTP Media, the PoC Server: 

c. SHOULD send a Media-floor Taken message to the PoC Client; and,

d. SHALL perform the actions specified in the subclause 6.4.5.3.1 “Enter the ’U: not permitted and Mf_Taken’ state”.

3. if the optional feature “priority” has been negotiated at PoC Session initiation and if the priority level is pre-emptive and if the current PoC Client with permission to send RTP Media does not have the pre-emptive priority, the PoC Server:

a. SHALL send Media-floor Granted message, including information about the stop sending timer, to the PoC Client;

b.  SHALL perform the action in subclause 6.4.4.3.6 “Receive Media-floor Request message with pre-empt priority (R: Mf_Request(pre-emptive)”; and,

c. SHALL perform the actions specified in the subclause 6.4.5.4.1 “Enter the state ’U: permitted’ state”.

4. if the optional Media-floor Control feature, “queuing,” has been negotiated at PoC Session initiation and if the associated PoC Client joins an ongoing PoC Session and if another PoC Client has the permission to send RTP Media, the PoC Server:

a. SHALL set the priority of the implicit Media-floor Request message,  to the maximum priority that the PoC Client is permitted to request, except if maxpriority=3 (pre-emptive priority), then the priority will be set to 2 (high priority);

NOTE:
The initial implicit Mf_ Request will not result in pre-emption, when a PoC Client is joining an ongoing PoC Session.  If the PoC Uses wants to pre-empt the current sender, an explicit Mf_ Request with pre-emptive priority is required.

b. SHALL place the PoC Client in the Media-floor request queue immediately following all queued requests at the same priority level.

c. SHALL send a Media-floor Request Queue Status Response message to the PoC Client.

The Media-floor Request Queue Status Response message

i.
SHALL indicate that the PoC Client has been placed in the Media-floor request queue;

ii.
MAY do so by giving the position of the PoC Client in the Media-floor request queue; and,

iii.
MAY give the priority granted to the Media-floor Request message in the queue.

d. SHALL perform the actions described in the subclause 6.4.5.3.1 “Enter the ‘U: not permitted and Mf_Taken’ state”.

5. If the PoC Client is invited to a PoC Session and

if another PoC Client has permission to send RTP Media, the PoC Server:  

a) SHOULD send a Media-floor Taken message to the PoC Client; and,

b) SHALL perform the actions specified in the subclause 6.4.5.3.1 “Enter the ’U: not permitted and Mf_Taken’. 

if no other PoC Client has the permission to send RTP Media; the PoC Server:

c) SHOULD send a Media-floor Idle message to the PoC Client; and,

d) SHALL perform the actions specified in the subclause 6.4.5.2.1 “Enter the ’U: not permitted and Mf_Idle’ state”.

6.4.7.2 State U: not permitted and Mf_Idle

The ‘U: not permitted and Mf_Idle’ state is a stable state and the PoC Server uses this state when the associated PoC Client is not permitted to send RTP Media. 

6.4.7.2.1 Enter the ’U: not permitted and Mf_Idle’ state

When entering this state the PoC Server:

2. SHALL set the state for the associated PoC Client to ‘U: not permitted and Mf_Idle’.

6.4.7.2.2 Permission state change

If another PoC Client than the associated PoC Client in the PoC Session is granted the permission to send RTP Media, the PoC Server

3. SHALL perform the actions specified in the subclause 6.4.5.3.1 “Enter the ‘U: not permitted and Mf_Taken’ state”.

6.4.7.2.3 Receive Media-floor Request message (R: Mf_Request)

Upon receiving a Media-floor Request:

1. if there is only one Participant in the PoC Session and the PoC Server chooses to send a Media-floor Deny message the PoC Server:

a. SHALL send a Media-floor Deny message to the PoC Client; and,

b. SHALL remain in the state ‘U: not permitted and Mf_Idle’ state.

2. if there is only one Participant in the PoC Session and the PoC Server did not choose to send a Media-floor Deny message to the PoC Client or there is more than one Participant in the PoC Session the PoC Server:

a. SHALL perform the actions in the subclause 6.4.4.2.2 “Receive Media-floor Request message (R: Mf_Request)”.

b. SHALL perform the action in the subclause 6.4.5.4.1 “Enter the state ‘U: permitted’”.
6.4.7.2.4 Receive Media-floor Release message (R: Mf_Release)

Upon receiving a Media-floor Release message from the associated PoC Client the PoC Server:

1. SHALL send a Media-floor Idle message to the PoC Client; and,

2. SHALL remain in the state ‘U: not permitted and Mf_Idle’ state.

6.4.7.2.5 Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets from the associated PoC Client the PoC Server:

1. SHALL NOT forward the received RTP Media packets to other PoC Clients in the PoC Session.

2. SHALL send a Media-floor Revoke message to the associated PoC Client.

The Media-floor Revoke message:

a. SHALL include the Reason code field ‘No permission to send RTP Media’.

3. SHALL perform the actions specified in the subclause 6.4.5.7.1 “Enter the ‘U: not permitted but sending RTP Media packets’ state”.

6.4.7.3 State U: not permitted and Mf_Taken

The ‘U: not permitted and Mf_Taken’ state is a stable state and the PoC Server uses this state when another PoC Client (not the associated PoC Client) has been given permission to send RTP Media.

6.4.7.3.1 Enter the ’U: not permitted and Mf_Taken’ state

When entering this state the PoC Server:

4. SHALL set the basic state to ’U: not permitted and Mf_Taken’.

6.4.7.3.2 Permission state change

When the general state machine changes its state to ‘G: Mf_Idle’ the PoC Server:

5. SHALL perform the actions specified in the subclause 6.4.5.2.1 “Enter the ’U: not permitted and Mf_Idle’ state”.
6.4.7.3.3 Receive Media-floor Request message (R: Mf_Request)

Upon receiving a Media-floor Request message from the associated PoC Client, if the optional Media-floor Control feature, “queuing,” has not been negotiated at PoC Session initiation, the PoC Server

1. SHALL send a Media-floor Deny message to the associated PoC Client.

The Media-floor Deny message:

a. SHALL include the Reason code field ‘Another PoC User has permission’.

2. SHALL remain in the ‘U: not permitted and Mf_Taken’ state.

Upon receiving a Media-floor Request message from the associated PoC Client, if the optional Media-floor Control feature, “queuing,” has been negotiated at PoC Session initiation, the PoC Server either

3. if the requesting PoC Client has a maxpriority = ’00 - listen only’, the PoC Server:

a. SHALL send a Media-floor Deny message to the PoC Client.

The Media-floor Deny message:

i. SHALL include the Reason code field ‘Receive only’.

b. SHALL remain in the ’U: not permitted and Mf_Taken’ state.

or,

4. if the priority level is pre-emptive and there are no other pre-emptive requests in the queue and the current PoC Client with permission to send RTP Media does not have the pre-emptive priority, the PoC Server:

a. SHALL perform the action in the subclause 6.4.5.2.3 “Receive Media-floor Request (R: Mf_Request)”,;

or,

5. if the optional Media-floor Control feature, “queuing,” has been negotiated at PoC Session initiation, the PoC Server SHALL store the SSRC of PoC Client requesting a permission to send RTP Media until the end of the RTP Media Burst associated to that request and then the PoC Server SHALL place the PoC Client in the Media-floor request queue as follows:

a. The PoC Server SHALL determine the priority to be granted to the Media-floor Request message, which SHALL be the lower of the priority requested by the PoC Client and the maximum priority the PoC Client is permitted to request. If the optional priority based queuing is not supported by the PoC Server or agreed with the PoC Client then the normal priority SHALL be used;

b. either

i.  If the queued request timestamp option is requested by the PoC Client and this option is supported by the PoC Server then the PoC Server SHALL place the PoC Client in the Media-floor request queue immediately following all queued requests at the same priority level ahead with an earlier timestamp and immediately after all queued requests at the same priority level with a later timestamp. The position of the request relative to other requests at the same priority which were not time-stamped SHALL be determined according to the policy of the PoC Server;

or,

ii.  The PoC Server SHALL place the PoC Client in the Media-floor request queue immediately following all queued requests at the same priority level.

c. The PoC Server SHALL send a Media-floor Request Queue Status Response message to the PoC Client.

The Media-floor Request Queue Status Response message:

i. SHALL indicate that the PoC Client has been placed in the Media-floor request queue;

ii. MAY do so by giving the position of the PoC Client in the Media-floor request queue; and,

iii. MAY give the priority granted to the Media-floor Request message in the queue;

d. The PoC Server SHALL remain in the ‘U: not permitted and Mf_Taken’ state.

NOTE:
If a second request is received from a PoC Client when a request is already queued, the PoC Server removes the first request and queue the second request.
6.4.7.3.4 Receive Media-floor Release message (R: Mf_Release)

Upon receiving a Media-floor Release message from the associated PoC Client, if the optional Media-floor Control feature, “queuing,” has not been negotiated at PoC Session initiation, the PoC Server:

1. SHALL send a Media-floor Taken message, showing the identity of the PoC User that has been given permission to send Media, to the associated PoC Client.

The Media-floor Taken message:

a. SHALL include the identity of the PoC User that has been given permission to send Media.

2. SHALL remain in the ‘U: not permitted and Mf_Taken’ state.

Upon receiving a Media-floor Release from the associated PoC Client, if the optional Media-floor Control feature, “queuing,” has been negotiated at PoC Session initiation, the PoC Server:

3. SHALL remove the PoC Client from the Media-floor request queue, if the PoC Client was in the Media-floor request queue;

4. SHALL send a Media-floor Request Queue Status Response message to the PoC Client, giving a indication that the PoC Client is not in the Media-floor request queue; and,

5. SHALL remain in the ‘U: not permitted and Mf_Taken’ state.

6.4.7.3.5 Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets from the associated PoC Client, the PoC Server:

1. SHALL NOT forward the RTP Media packets to the other PoC Clients in the PoC Session; and,

2. SHALL send a Media-floor Revoke message to the associated PoC Client.

The Media-floor Revoke message:

a. SHALL include the Reason code field ‘No permission to send RTP Media’; and,

3. SHALL perform the actions specified in the subclause 6.4.5.7.1 “Enter the ‘U: not permitted but sends RTP Media packets’ state”.

6.4.7.4 State U: permitted

The ‘U: permitted’ state is a stable state and the PoC Server uses this state when the associated PoC Client has been given permission to send RTP Media.

The timer T1 (End of RTP Media) is running in this state. The timer T2 (Stop sending) may be running in this state.

6.4.7.4.1 Enter the state ’U: permitted’

When entering this state the PoC Server:

1. SHALL start the T1 (End of RTP Media) timer; and

2. SHALL set the state for the associated PoC Client to ‘U: Permitted’.

NOTE: 
The T1 and T2 timers above are started and stopped by the general state machine procedure but added in the list above for readability and completeness reasons.

6.4.7.4.2 Receive Media-floor Release message (R: Mf_Release)

Upon receiving a Media-floor Release message from the associated PoC Client the PoC Server, (the message includes an indication of the sequence number of the last RTP Media packet):

1. and, if last RTP Media packet is not received the PoC Server:

a. SHALL store last sequence number indicated in the message; and,

b. SHALL remain in the state ‘U: permitted’.

2. or, if last RTP Media packet is already received the PoC Server:

a. SHALL stop the T2 (Stop sending) timer, if the timer is running; and

b. SHALL perform the actions specified in the 6.4.5.2.1 “Enter the ‘U: not permitted and Mf_Idle’ state”.

3. or, if the sequence number was set to invalid in the Media-floor Release message, the PoC Server:

1. SHALL stop the T2 (Stop sending) timer, if the timer is running; and

2. SHALL perform the actions specified in the 6.4.5.2.1 “Enter the ‘U: not permitted and Mf_Idle’ state”.

6.4.7.4.3 T1 (End of RTP Media) timer fired

On expiry of T1 (End of RTP Media) timer, the PoC Server:

1. SHALL stop the T2 (Stop sending) timer, if the timer is running; and,

2. SHALL perform the actions specified in the subclause 6.4.5.2.1 “Enter the ‘U: not permitted Mf_Idle’ state”.

NOTE: 
The T2 timer above is started and stopped by the general state machine procedure but added in the list above for readability and completeness reasons.

6.4.7.4.4 T2 (Stop sending) timer fired

On expiry of the T2 (Stop sending) timer, the PoC Server:

6. SHALL send a Media-floor Revoke message to the associated PoC Client.

The Media-floor Revoke message:

a. SHALL include the Reason code field ‘RTP Media burst too long’; and,

7. SHOULD include the retry-after time.

8. SHALL perform the actions specified in the subclause 6.4.5.5.1 “Enter the ‘U: pending Mf_Revoke’ state”.

6.4.7.4.5 Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets from the associated PoC Client the PoC Server:

9. SHALL forward the RTP Media packets to the other PoC Clients in the PoC Session that are not on hold; and,

a. SHALL start the T2 (Stop sending) timer if not already running; and,

b. SHALL maintain the ’U: permitted’ state.

10. if the PoC Server detects the last RTP Media packet of the talk burst, the PoC Server:

a. SHALL stop the T2 (Stop sending) timer; and,

b. SHALL perform the actions specified in the subclause 6.4.5.2.1 “Enter the ‘U: not permitted Mf_Idle’ state”.

6.4.7.4.6 Receive Media-floor Request message (R: Mf_Request)

Upon receiving a Media-floor Request message from the associated PoC Client the PoC Server:

1. SHALL send a Media-floor Granted message, including information about the stop sending timer, to the associated PoC Client;

2. SHALL store the SSRC of PoC Client requesting a permission to send RTP Media until the end of the RTP Media Burst associated to that Media-floor Request; and,

3. SHALL remain in the ’U: permitted’ state.

6.4.7.5 State ‘U: pending Mf_Revoke’

The ‘U: pending Mf_Revoke’ state is a transition state and the PoC Server uses this state during the grace period after sending the Media-floor Revoke message.

6.4.7.5.1 Enter the state ’U pending Mf_Revoke’

When entering this state the PoC Server:

1. SHALL start the T3 (Stop sending grace) timer;

2. SHALL start the T8 (Media-floor Revoke) timer; and,

3. SHALL set the state for the associated PoC Client to ‘U: pending Mf_Revoke’.

6.4.7.5.2 T8 (Media-floor Revoke) timer fired

On expiry of the T8 (Media-floor Revoke) timer the PoC Server:

11. SHALL retransmit the Media-floor Revoke message to the associated PoC Client.

The Media-floor Revoke message:

a. SHALL include the Reason code field ”RTP Media burst too long”; and,

b. SHOULD include the previous retry after time, which MAY be decremented by T8 (Media-floor Revoke) seconds.

12. SHALL start the T8 (Media-floor Revoke) timer; and,

13. SHALL remain in the ‘U: pending Mf_Revoke’ state.

6.4.7.5.3 T3 (Stop sending grace) timer fired

On expiry of the T3 (Stop sending grace) timer the PoC Server:

14. SHALL perform the actions specified in the 6.4.5.6.1 “Enter the ’U: waiting Mf_Revoke’ state”.

6.4.7.5.4 Receive RTP Media packets (R: Media)

Upon receiving a RTP Media packet from the associated PoC Client different from the last RTP Media packet the PoC Server:

NOTE:
Prior to the reception of the Media-floor Release message the PoC Server cannot determine if the received RTP Media packet is the last RTP Media packet and handles all received RTP Media packets as being not the last.

15. SHALL forward RTP Media packet to the other PoC Clients in the PoC Session;

16. SHALL restart T1 (End of RTP Media) timer; and,

17. SHALL remain in the ‘U: pending Mf_Revoke’ state.

NOTE: 
The T1 timer above is started and stopped by the general state machine procedure but added in the list above for readability and completeness reasons.

6.4.7.5.5 Receive Media-floor Release message (R: Mf_Release)

Upon receiving a Media-floor Release message (the message includes an indication of the sequence number of the last RTP Media packet) either

18. if last RTP Media packet is not received the PoC Server:

a. SHALL store last sequence number indicated in the message; and,

b. SHALL remain in the state ‘U: pending Mf_Revoke’.

or,
19. if last RTP Media packet is already received the PoC Server:

a. SHALL stop the timer T3 (Stop sending grace) timer; and,

b. SHALL perform the actions specified in the 6.4.5.6.1 “Enter the ’U: waiting Mf_Revoke’ state”.

or,
20. if the sequence number was set to invalid in the Media-floor Release message, the PoC Server:

a. SHALL stop the T3 (Stop sending grace) timer; and,

b. SHALL perform the actions specified in the 6.4.5.6.1“Enter the ’U: waiting Mf_Revoke’ state”.

6.4.7.5.6 Receive last RTP Media packet (R: Last Media)

Upon receiving a RTP Media packet with the same sequence number as indicated by the Media-floor Release message to be the last RTP Media packet the PoC Server:

21. SHALL stop the timer T3 (Stop sending grace) timer; and,

22. SHALL perform the actions specified in the 6.4.5.6.1 “Enter the ’U: waiting Mf_Revoke’ state”.

6.4.7.5.7 T1 (End of RTP Media) timer fired

On expiry of the T1 (End of RTP Media) timer the PoC Server:

23. SHALL stop the timer T3 (Stop sending grace) timer; and,

24. SHALL perform the actions specified in the 6.4.5.6.1 “Enter the ’U: waiting Mf_Revoke’ state”.

6.4.7.6 State ‘U: waiting Mf_Revoke’

The ‘U: waiting Mf_Revoke’ state is a stable state and during the time the PoC Client is not allowed to request for the permission to send Media as a penalty for misusing its permission to send a Media Burst.

Timer T9 (retry-after) is running in this state.

NOTE:
This state is required in order to not destroy a PoC Session in the case a PoC Client is misbehaving and requests for permission to send a Media Burst all the time.

6.4.7.6.1 Enter the ’U: waiting Mf_Revoke’ state

When entering this state the PoC Server:

25. SHALL start the T9 (Retry-after) timer; and,

26. SHALL set the state for the associated PoC Client to ‘U: waiting Mf_Revoke’.

During the time the PoC Server is in this state, the PoC Server:

27. SHALL NOT send the Media-floor Idle message to the associated PoC Client;

28. SHALL send Media-floor Taken messages to the associated PoC Client if another PoC Client is granted the permission to send Media; and,

29. SHALL forward RTP Media packets from another PoC Client to the associated PoC Client.

6.4.7.6.2 Receive Media-floor Request message (R: Mf_Request)

Upon receiving a Media-floor Request message from the associated PoC Client the PoC Server:

1. SHALL send a Media-floor Deny message to the PoC Client.

The Media-floor Deny message:

a. SHALL include the Reason code field ”Retry-after timer has not expired”.

2. SHALL remain in the ‘U: waiting Mf_Revoke’ state.

6.4.7.6.3 T9 (Retry-after) timer fired

On expiry of the T9 (Retry-after) timer either,

1. if the general state is ‘G: Mf_Idle’, the PoC Server:

a. SHALL send the Media-floor Idle message; and,

b. SHALL perform the actions specified in the subclause 6.4.5.2.1 “Enter the ‘U: not permitted and Mf_Idle’ state”.

or,

2. if the general state is ‘G: Mf_Taken’, the PoC Server:

a. SHALL perform the actions specified in the subclauses 6.4.5.3.1 “Enter the ‘U: not permitted and Mf_Taken’ state”.

6.4.7.7 State U: not permitted but sends RTP Media
The ‘U: not permitted but sends RTP Media’ state is a transition state and the PoC Server uses this state when it receives RTP Media packets from the associated PoC Client and the associated PoC Client is not permitted to send RTP Media.

Timer T8 (Media-floor Revoke) is running in this state.

6.4.7.7.1 Enter the ‘U: not permitted but sends RTP Media’ state

When entering this state the PoC Server:

1. SHALL start the T8 (Media-floor Revoke) timer; and,

2. SHALL set the state for the associated PoC Client to ‘U: not permitted but sends RTP Media’.

When the PoC Server is in this state, the PoC Server:

3. SHALL NOT forward the RTP Media packet to the other PoC Clients in the PoC Session.

6.4.7.7.2 T8 (Media-floor Revoke) timer fired

On expiry of T8 (Media-floor Revoke) timer, the PoC Server:

30. SHALL send a Media-floor Revoke message to the associated PoC Client.

The Media-floor Revoke message:

a. SHALL include the Reason code field ”No permission to send RTP Media”.

b. SHALL restart T8 (Media-floor Revoke) timer; and,

c. SHALL remain in the ‘U: not permitted but sends RTP Media’ state.

NOTE:
The number of times the PoC Server retransmits the Media-floor Revoke message and the action to take when the PoC Server gives up is an implementation issue. However, it is recommended that the PoC Client is disconnected from the PoC Session.

6.4.7.7.3 Receive Media-floor Release message (R: Mf_Release)

Upon receiving a Media-floor Release message from the associated PoC Client the PoC Server either:

31. if the general state is ‘G: Mf_Idle’, the PoC Server:

a. SHALL send the Media-floor Idle message; and,

b. SHALL perform the actions specified in the subclause 6.4.5.2.1 “Enter the ‘U: not permitted and Mf_Idle’ state”.

or,

32. if the general state is ‘G: Mf_Taken’, the PoC Server:

a. SHALL send a Media-floor Taken message with the talker identity as specified in clause 8.2 “Sender Identification”; and,

b. SHALL perform the actions specified in the subclauses 6.4.5.3.1 “Enter the ‘U: not permitted and Mf_Taken’ state”.

6.4.7.7.4 State: Any state

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.

6.4.7.7.5 Receive PoC Session release – 1

Upon receiving a PoC Session release stage 1 request from the Control Plane for either this PoC Client or the PoC Session, the PoC Server:

33. SHALL stop sending Media-floor Control messages and RTP Media towards to the PoC Client;

34. SHALL ignore any Media-floor Control messages received from the PoC Client;

35. SHALL stop forwarding RTP Media received from the PoC Client; and,

36. SHALL enter the ‘Releasing’ state.

6.4.7.8 State: ’Releasing’

The ‘Releasing’ state is a transition state. The PoC Server uses this state while waiting for the Control Plane to finalize the disconnection of a PoC Session.

6.4.7.9 Receive PoC Session release - 2

Upon receiving a PoC Session release stage 2 request from the Control Plane, the PoC Server:

2. SHALL release all User Plane resources and any running timers associated with the general and basic state machines associated with this PoC Client for this PoC Session; and,

3. SHALL enter the ‘Start-stop’ state and terminate the PoC Server state machine for normal operation to the PoC Client.

Appendix X: Subclause title changes compared to PoC 1 (Informative)
4. Editor’s note: It is the responsibility of the editor to keep this Annex updated during the drafting of this specification.
X.1 PoC Server state transition diagram for general Talk Burst operation
5. This subclause describes the changed of subclause titles in 6.4.4 “PoC Server state transition diagram for general Talk Burst operation” [OMA-POC-CPv1].
Table 1: Translation between subclauses in PoC version 1 and in PoC version 2, general operation.

	PoC version 1 subclause
	PoC version 2 subclause

	6.4.1.1 State ‘Start-stop
	6.4.1.1 State ‘Start-stop

	6.4.1.1.1 PoC Session initialization
	6.4.1.1.1 PoC Session initialization

	6.4.1.2 State ‘G: TB_Idle’
	6.4.1.2 State ‘G: Mf_Idle’

	6.4.1.2.1 Enter state ‘G: TB_Idle’
	6.4.1.2.1 Enter state ‘G: Mf_Idle’

	6.4.1.2.2 Receive TBCP Talk Burst Request message (R: TB_Request)
	6.4.1.2.2 Receive Media-floor Request message (R: Mf_Request)

	6.4.1.2.3 T7 (TB_Idle) timer fired
	6.4.1.2.3 T7 (Mf_Idle) timer fired

	6.4.1.2.4 T4 (Inactivity) timer fired
	6.4.1.2.4 T4 (Inactivity) timer fired

	6.4.1.2.5 Talk Burst request queue not empty
	6.4.1.2.5 Media-floor request queue not empty

	6.4.1.3 State ‘G: TB_Taken’
	6.4.1.3 State ‘G: Mf_Taken’

	6.4.1.3.1 Enter the state ‘G: TB_Taken’
	6.4.1.3.1 Enter the state ‘G: Mf_Taken’

	6.4.1.3.2 T1 (End of RTP Media) timer fired
	6.4.1.3.2 T1 (End of RTP Media) timer fired

	6.4.1.3.3 T2 (Stop talking) timer fired
	6.4.1.3.3 T2 (Stop sending grace) timer fired

	6.4.1.3.4 Receive RTP Media packets (R: Media from permitted client)
	6.4.1.3.4 Receive RTP Media packets (R: Media from permitted client)

	6.4.1.3.5 Receive TBCP Talk Burst Release message (R: TB_Release)
	6.4.1.3.5 Receive Media-floor Release message (R: Mf_Release)

	6.4.1.3.6 Receive TBCP Talk Burst Request message with pre-emptive priority (R: TB_Request(pre-emptive))
	6.4.1.3.6 Receive TBCP Talk Burst Request message with pre-emptive priority (R: Mf_Request (pre-emptive))

	6.4.1.3.7 Receive TBCP Talk Burst Request message from permitted PoC Client  (R: TB_Request)
	6.4.1.3.7 Receive Media-floor Request message from permitted PoC Client  (R: Mf_Request)

	6.4.1.4 State ‘G: pending TB_Release’
	6.4.1.4 State ‘G: pending Mf_Release’

	6.4.1.4.1 Enter the state ‘G: pending TB_Release’
	6.4.1.4.1 Enter the state ‘G: pending Mf_Release’

	6.4.1.4.2 Receive last RTP Media packets (R: Last media)
	6.4.1.4.2 Receive last RTP Media packets (R: Last Media)

	6.4.1.4.3 Receive RTP Media packets (R: Media)
	6.4.1.4.3 Receive Media packets (R: Media)

	6.4.1.4.4 T1 (End of RTP Media) timer fired
	6.4.1.4.4 T1 (End of RTP Media) timer fired

	6.4.1.4.5 T2 (Stop talking) timer fired
	6.4.1.4.5 T2 (Stop sending grace) timer fired

	6.4.1.5 State ‘G: pending TB_Revoke’
	6.4.1.5 State ‘G: pending Mf_Revoke’

	6.4.1.5.1 Enter the ‘G: pending TB_Revoke’ state
	6.4.1.5.1 Enter the ‘G: pending Mf_Revoke’ state

	6.4.1.5.2 Receive RTP Media packets (R: Media)
	6.4.1.5.2 Receive RTP Media packets (R: Media)

	6.4.1.5.3 Receive TBCP Talk Burst Release message (R: TB_Release (from permitted PoC Client))
	6.4.1.5.3 Receive Media-floor Release message (R: Mf_Release (from permitted PoC Client))

	6.4.1.5.4 Receive last RTP Media packets (R: Last media)
	6.4.1.5.4 Receive last RTP Media packets (R: Last Media)

	6.4.1.5.5 T3 (Stop talking grace) timer fired
	6.4.1.5.5 T3 (Stop sending grace) timer fired

	6.4.1.6 State: Any state
	6.4.1.6 State: Any state

	6.4.1.6.1 Receive PoC Session release - 1 
	6.4.1.6.1 Receive PoC Session release - 1 

	6.4.1.7 State: ’Releasing’
	6.4.1.7 State: ’Releasing’

	6.4.1.7.1 Receive PoC Session release - 2
	6.4.1.7.1 Receive PoC Session release - 2


X.2 PoC Server state transition diagram for basic Talk Burst operation to the PoC Client
This subclause describes the changed of subclause titles in 6.4.5 “PoC Server state transition diagram for basic Talk Burst operation to the PoC Client” [OMA-POC-CPv1].
Table 2: Translation between subclauses in PoC version 1 and in PoC version 2, basic operations.
	PoC version 1 subclause
	PoC version 2 subclause

	6.4.1.1 State ‘Start-stop’
	6.4.1.1 State ‘Start-stop’

	6.4.1.1.1 SIP Session initiated
	6.4.1.1.1 SIP Session initiated

	6.4.1.2 State U: not permitted and TB_Idle
	6.4.1.2 State U: not permitted and Mf_Idle

	6.4.1.2.1 Enter the ’U: not permitted and TB_Idle’ state
	6.4.1.2.1 Enter the ’U: not permitted and Mf_Idle’ state

	6.4.1.2.2 Permission state change
	6.4.1.2.2 Permission state change

	6.4.1.2.3 Receive TBCP Talk Burst Request message (R: TB_Request)
	6.4.1.2.3 Receive Media-floor Request message (R: Mf_Request)

	6.4.1.2.4 Receive TBCP Talk Burst Release message (R: TB_Release)
	6.4.1.2.4 Receive Media-floor Release message (R: Mf_Release)

	6.4.1.2.5 Receive RTP Media packets (R: Media)
	6.4.1.2.5 Receive Media packets (R: Media)

	6.4.1.3 State U: not permitted and TB_Taken
	6.4.1.3 State U: not permitted and Mf_Taken

	6.4.1.3.1 Enter the ’U: not permitted and TB_Taken’ state
	6.4.1.3.1 Enter the ’U: not permitted and Mf_Taken’ state

	6.4.1.3.2 Permission state change
	6.4.1.3.2 Permission state change

	6.4.1.3.3 Receive TBCP Talk Burst Request message (R: TB_Request)
	6.4.1.3.3 Receive Media-floor Request message (R: TB_Request)

	6.4.1.3.4 Receive TBCP Talk Burst Release message (R: TB_Release)
	6.4.1.3.4 Receive Media-floor Release message (R: TB_Release)

	6.4.1.3.5 Receive RTP Media packets (R: Media)
	6.4.1.3.5 Receive Media packets (R: Media)

	6.4.1.4 State U: permitted
	6.4.1.4 State U: permitted

	6.4.1.4.1 Enter the state ’U: permitted’
	6.4.1.4.1 Enter the state ’U: permitted’

	6.4.1.4.2 Receive TBCP Talk Burst Release message (R: TB_Release)
	6.4.1.4.2 Receive Media-floor Release message (R: TB_Release)

	6.4.1.4.3 T1 (End of RTP Media) timer fired
	6.4.1.4.3 T1 (End of RTP Media) timer fired

	6.4.1.4.4 T2 (Stop talking) timer fired
	6.4.1.4.4 T2 (Stop sending grace) timer fired

	6.4.1.4.5 Receive RTP Media packets (R: Media)
	6.4.1.4.5 Receive RTP Media packets (R: Media)

	6.4.1.4.6 Receive TBCP Talk Burst Request message (R: TB_Request)
	6.4.1.4.6 Receive Media-floor Request message (R: TB_Request)

	6.4.1.5 State ‘U: pending TB_Revoke’
	6.4.1.5 State ‘U: pending Mf_Revoke’

	6.4.1.5.1 Enter the state ’U pending TB_Revoke’
	6.4.1.5.1 Enter the state ’U pending Mf_Revoke’

	6.4.1.5.2 T8 (Talk Burst Revoke) timer fired
	6.4.1.5.2 T8 (Media-floor Revoke) timer fired

	6.4.1.5.3 T3 (Stop Talking grace) timer fired
	6.4.1.5.3 T3 (Stop sending grace) timer fired

	6.4.1.5.4 Receive RTP Media packets (R: Media)
	6.4.1.5.4 Receive RTP Media packets (R: Media)

	6.4.1.5.5 Receive TBCP Talk Burst Release message (R: TB_Release)
	6.4.1.5.5 Receive Media-floor Release message (R: TB_Release)

	6.4.1.5.6 Receive last RTP Media packet (R: Last media)
	6.4.1.5.6 Receive last RTP Media packet (R: Last Media)

	6.4.1.5.7 T1 (End of RTP Media) timer fired
	6.4.1.5.7 T1 (End of RTP Media) timer fired

	6.4.1.6 State ‘U: waiting TB_Revoke’
	6.4.1.6 State ‘U: waiting Mf_Revoke’

	6.4.1.6.1 Enter the ’U: waiting TB_Revoke’ state
	6.4.1.6.1 Enter the ’U: waiting Mf_Revoke’ state

	6.4.1.6.2 Receive Talk Burst Request message (R: TB_Request)
	6.4.1.6.2 Receive Media-floor message (R: TB_Request)

	6.4.1.6.3 T9 (Retry-after) timer fired
	6.4.1.6.3 T9 (Retry-after) timer fired

	6.4.1.7 State U: not permitted but sends media
	6.4.1.7 State U: not permitted but sends RTP Media

	6.4.1.7.1 Enter the ‘U: not permitted but sends media’ state
	6.4.1.7.1 Enter the ‘U: not permitted but sends RTP Media’ state

	6.4.1.7.2 T8 (Talk Burst Revoke) timer fired
	6.4.1.7.2 T8 (Media-floor Revoke) timer fired

	6.4.1.7.3 Receive TBCP Talk Burst Release message (R: TB_Release)
	6.4.1.7.3 Receive Media-floor Release message (R: TB_Release)

	6.4.1.7.4 State: Any state
	6.4.1.7.4 State: Any state

	6.4.1.7.5 Receive PoC Session release – 1
	6.4.1.7.5 Receive PoC Session release – 1

	6.4.1.8 State: ’Releasing’
	6.4.1.8 State: ’Releasing’

	6.4.1.9 Receive PoC Session release - 2
	6.4.1.9 Receive PoC Session release - 2
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PoC session initialization

T4 (Inactivity) timer fired AND S: PoC Session

termination - 1

Releasing

R: PoC Session 

release - 2

R: PoC session 

Release - 1

R:Mf_Request AND 

S:Mf_Deny
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U:not permitted

and Mf_Idle

U:permitted

R:Mf_Request AND 

S:Mf_Granted

[R:Media AND S:Media (to all other clients)] OR

[ R: Mf_Request AND S: Mf_Granted(to granted client)]

R:Mf_Request

AND [S:Mf_Deny

OR S:Mf_Queued]

R:Mf_Release

AND S:Mf_Idle

T2 (Stop sending Media) timer fired AND 

S:Mf_Revoke

U:not permitted

and Mf_Taken

R:Mf_Release AND

[S:Mf_Taken OR

S:Mf_Queued]

T1 (End of RTP media) timer fired OR

R:Mf_Release

U:waiting

Mf_Revoke

T9 (Retry-after) timer fired

T9 (Retry-after) timer fired AND

S:Mf_Idle

R:Mf_Request AND

S:Mf_Deny

Permission state change

R:Media AND S:Mf_Revoke

R:Media AND S:Mf_Revoke

U:not permitted

but sends Media

T8 (Media Revoke) timer fired AND 

S:Mf_Revoke

R:Mf_Release AND

S:Mf_Taken

T8 (Media Revoke) timer fired AND S: Mf_Revoke

R:Mf_Release

AND S:Mf_Idle

T3 (Stop sending Media grace) timer fired OR R:Mf_Release

R:Media AND

S:Media (to all other clients)

U:pending

Mf_Revoke

Start-stop state

SIP session initiated AND 

S:TB_Granted

SIP session initiated AND

[S:Mf_Taken OR S:Mf_Deny

OR S:Mf_Queued]

SIP session initiated AND

S:Mf_Idle

Releasing

R: PoC Session

release - 2

R: PoC Session

release - 1

Any

State

R:Mf_Request AND 

S:Mf_Deny
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U:not permitted

and TB_Idle

U:permitted

R:TB_Request AND 

S:TB_Granted

[R:Media AND S:Media (to all other clients)] OR

[ R: TB_Request AND S: TB_Granted(to granted client)]

R:TB_Request

AND [S:TB_Deny

OR S:TB_Q_Status]

R:TB_Release

AND S:TB_Idle

T2 (Stop talking) timer fired AND 

S:TB_Revoke

U:not permitted

and TB_Taken

R:TB_Release AND

[S:TB_Taken OR

S:TB_Q_Status]

T1 (End of RTP media) timer fired OR

R:TB_Release

U:waiting

TB_Revoke

T9 (Retry-after) timer fired

T9 (Retry-after) timer fired AND

S:TB_Idle

R:TB_Request AND

S:TB_Deny

Permission state change

R:Media AND S:TB_Revoke

R:Media AND S:TB_Revoke

U:not permitted

but sends media

T8 (Talk Burst Revoke) timer fired AND 

S:TB_Revoke

R:TB_Release AND

S:TB_Taken

T8 (Talk Burst Revoke) timer fired AND S: TB_Revoke

R:TB_Release

AND S:TB_Idle

T3 (Stop talking grace) timer fired OR R:TB_Release

R:Media AND

S:Media (to all other clients)

U:pending

TB_Revoke

Start-stop state

SIP session initiated AND 

S:TB_Granted

SIP session initiated AND

[S:TB_Taken OR S:TB_Deny

OR S:TB_Q_Status]

SIP session initiated AND

S:TB_Idle

Releasing

R: PoC Session

release - 2

R: PoC Session

release - 1

Any

State

R:TB_Request AND 

S:TB_Deny
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Talk Burst

Quality feed back

Talk Burst control

Talk Burst

Quality feed back

Talk Burst control

POC-3

POC-4

PoC

Client





PoC Server

(Participating)









PoC Server

(Controlling)












