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1. Scope

This document describes the User Plane signaling procedures for the Push to Talk over Cellular (PoC) service over the POC-3 and the POC-4 reference points as defined in [OMA-POC-AD].

When necessary, interworking between the Control Plane [OMA-POC-CP]and the User Plane is described in this document.

This specification does not specify the underlying SIP / IP Core, its features and functions. However, some parts of the specification may place requirements on the implementation of SIP / IP Core.
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2.1 Normative references
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3. Terminology and conventions

3.1 Conventions

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be interpreted as specified in [RFC2119].

All subclause, clauses and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.

3.2 Definitions

	1-1 PoC Session
	A feature enabling a PoC User to establish a PoC Session with another PoC User.

	1-many-1 Session
	A PoC Group Session for a Pre-arranged PoC Group in which one Participant is a Distinguished Participant and all other Participants are Ordinary Participants.

	Active PoC Session
	An Active PoC Session is a PoC Session that carries both RTP and Talk Burst Control Protocol based packets to the user.  If the user has multiple PoC Sessions, at most only one may be active at any given time.

	Ad-hoc PoC Group
	An Ad-hoc PoC Group Session is a PoC Session for multiple PoC Users that does not involve the use or definition of a Pre-arranged or Chat Group.

	Answer Mode
	The Answer Mode Indication is the current Answer Mode PoC service setting of the PoC Client.

	Automatic Answer Mode
	Automatic Answer Mode is a PoC Client mode of operation in which the PoC Client accepts a PoC Session establishment request without manual intervention from the user; Media is immediately played when received.

	Chat PoC Group
	A Chat PoC Group is a persistent Group in which each member individually joins the PoC Session, i.e., the establishment of a PoC Session to a Chat PoC group does not result in other members of the Chat PoC Group being invited.

	Chat PoC Group Session
	A Chat PoC Group Session is a PoC Session established to a Chat PoC Group.

	Control Plane
	The Control Plane is the specification of the signalling between the PoC Client and PoC Server, and between PoC Servers for the Push to talk over Cellular (PoC) service.

	Controlling PoC Function
	The Controlling PoC Function is implemented in a PoC Server and provides centralized PoC Session handling, which includes RTP Media distribution, Talk Burst Control, policy enforcement for participation in Group Sessions, and the Participant information.

	Conversation
	A Conversation is a series of Talk Bursts within a PoC Session in which the inter-arrival spacing of the Talk Bursts is less than a defined time interval; typically, the Talk Bursts are associated to a logical exchange between two or more users.

	Distinguished Participant
	The Distinguished Participant is a Participant in a 1-many-1 Session that sends RTP Media to all Ordinary Participants, and that receives RTP Media from any Ordinary Participant.

	Dormant PoC Session
	A Dormant PoC Session is a PoC Session in which the user receives TBCP and no RTP Media. If the user has multiple PoC Sessions, all except at most one PoC Session are dormant.

	Group
	A Group is a predefined set of PoC Users that is identified by a SIP URI. A PoC Client uses the Group to establish PoC Sessions  and to define PoC Session access policy.

	Home PoC Network
	The Home PoC Network is a network comprising a SIP/IP Core and PoC Server, both operated by the user's PoC service provider.  The Home PoC Network is the same as the Home Network defined in IMS and MMD specifications.Core.

	Home PoC Server
	The Home PoC Server is the PoC Server owned  by service provider that provides PoC service to the user.

	Invited PoC Client
	An Invited PoC Client is a PoC Client that is invited to a PoC Session.

	Inviting PoC Client
	An Inviting PoC Client is a PoC Client that invites other PoC User(s) to a PoC Session.

	Nick Name
	A user-friendly display name that might be associated to a PoC User or a PoC Group. The Nick Name can either be provided as a "display-name" in a SIP header or in the <display-name> child element of the <entry> element for the PoC User or for the PoC Group as specified in [OMA-POC-XDMS].

	Media Parameters
	Media Parameters are SIP/SDP based information exchanged between the PoC Server and the PoC Client that specify the characteristics of the media for a PoC Session being established or that already exists.

	On-demand Session
	An On-Demand Session is a PoC Session set-up mechanism in which all Media Parameters are negotiated at PoC Session establishment.

	Ordinary Participant
	An Ordinary Participant is a Participant in a 1-many-1 Session that is only able to send media to the Distinguished Participant, and that likewise is only able to receive media from the Distinguished Participant.

	Participant
	A Participant is a PoC User in a PoC Session.

	Participating PoC Function
	The Participating PoC Function is implemented in a PoC Server, and provides PoC Session handling, which includes policy enforcement for incoming PoC Sessions and relays Talk Burst Control messages between the PoC Client and the PoC Server performing the Controlling PoC Function. The Participating PoC Function may also relay RTP Media between the PoC Client and the PoC Server performing the Controlling PoC Function.

	PoC Address
	A PoC Address identifies a PoC User. The PoC Address can be used by one PoC User to request communication with other PoC Users.

	PoC Client
	A PoC Client is a PoC functional entity that resides on the PoC User Equipment that supports the PoC service.

	PoC Group
	A PoC Group is a predefined set of PoC Users together with its attributes. A PoC Group is identified by a SIP URI.

	PoC Group Identity
	The PoC Group Identity is a SIP URI of the Pre-arranged PoC Group or Chat PoC Group.

	PoC Group Name
	Indicates the name of the PoC group that can be presented to the PoC User.

	PoC Group Session
	A PoC Group Session is a Pre-arranged PoC Group, Ad-hoc PoC Group or Chat PoC Group Session.

	PoC Server
	The PoC Server implements the 3GPP IMS and 3GPP2 MMD application level network functionality for the PoC service. A PoC Server may perform the role of the Controlling PoC Function or Participating PoC Function, or both at the same time.

	PoC Session
	A PoC Session is a SIP Session established by the procedures in [OMA-POC-CP].  The following types of PoC Sessions are supported:  1-1 PoC, Ad-hoc PoC Group, Pre-arranged PoC Group, or Chat PoC Group Session.

	PoC Session Identifier
	The PoC Session Identifier is an identifier associated with a PoC Session that uniquely distinguishes a particular PoC Session from all other PoC Sessions, including those that currently exist and those that do not.

	PoC Session Identity
	SIP URI received by the PoC Client during the PoC Session establishment in the Contact header and/or in the TBCP Connect message in case of using Pre-established Session.

	PoC User
	A PoC User is a user of the PoC service.

NOTE: 
In [OMA-POC-RD] the term “PoC Subscriber” is sometimes used to mean the same as term “PoC User“ in this specification, [OMA-POC-AD] and [OMA-POC-CP].

	Pre-arranged PoC Group
	A Pre-arranged PoC Group is a persistent PoC Session Identity that has an associated set of PoC members.  The establishment of a PoC Session to a prearranged PoC Group results in all members being invited.

	Pre-established Session
	The Pre-established Session is a SIP Session established between the PoC Client and the PoC Server that performs the Participating PoC Function.  The PoC Client establishes the Pre-established Session prior to making requests for PoC Sessions to other PoC Users.  To establish a PoC Session based on a SIP request from the user, the PoC Server conferences other PoC Servers/Users to the Pre-established Session so as to create an end-to-end connection.

	Primary PoC Session
	The Primary PoC Session is a PoC Session that the PoC User selects in preference to other PoC Sessions.   When the user has Simultaneous PoC Sessions, the Primary PoC Session has a priority over Secondary PoC Sessions.

	RTP Media
	RTP Media is the media carried in an RTP payload.

	RTP Session
	A RTP Session is considered as an association that allows exchange of RTP Media streams and RTCP messages among a set of PoC functional entities.

	Secondary PoC Session
	A Secondary PoC Session is a PoC Session for which the PoC User receives media when there is no media present on the Primary PoC Session.

	Served PoC User
	A PoC User that obtains a PoC service from a PoC Server located in the Home PoC Network.

	Simultaneous PoC Session
	When a PoC User is a Participant in more than one PoC Session simultaneously using the same PoC Client.

	SIP Session
	A SIP Session is a SIP dialog.  From [RFC3261], a SIP dialog is defined as follows: A dialog is a peer-to-peer SIP relationship between two UAs that persists for some time.  A dialog is established by SIP messages, such as a 2xx response to an INVITE request. A dialog is identified by a call identifier, local tag, and a remote tag.  A dialog was formerly known as a call leg in [RFC2543].

	SIP URI
	From [RFC3261]: “A SIP or SIPS URI identifies a communications resource” and “follows the guidelines in [RFC2396]”.  PoC uses SIP URIs to identify PoC Clients, PoC Servers, and PoC Sessions, resource lists that point to URI lists, etc.

	SIP User Agent
	A SIP User Agent is any SIP peer that performs SIP signaling [RFC3261].

	Talk Burst
	A Talk Burst is the flow of media from a PoC Client while that has the permission to send media.

	Talk Burst Control
	Talk Burst Control is a control mechanism that arbitrates requests from the PoC Clients, for the right to send media.

NOTE: 
In [OMA-POC-RD] the term “Floor Control” is used to mean the same as term “Talk Burst Control“ in this specification, [OMA-POC-AD] and [OMA-POC-CP].

	Talk Burst Control Protocol
	Talk Burst Control Protocol (TBCP) is a protocol for performing Talk Burst Control, and is defined in these specifications.

	Talker Identification
	Talker Identification is the procedure by which the current talker's identity is determined and made known to listeners on the PoC Session.

	Unconfirmed Indication
	The Unconfirmed Indication is an indication returned by the PoC Server to confirm that it is able to receive media and believes the PoC Client able to accept media; the PoC Server sends the Unconfirmed Indication prior to determining that all egress elements are ready or even able to receive media.

	User
	A User is any entity that uses the described features through the User Equipment.

	User Equipment
	User Equipment is a hardware device that supports a PoC Client e.g., a wireless phone.

	User Plane
	The User Plane includes the media and media control signaling (e.g., Talk Burst Control Protocol) between the PoC Client and PoC Server.


3.3 Abbreviations

	APP
	Application defined RTCP packet

	CMR
	Codec Mode Request

	CNAME
	Canonical name

	GPS
	Global Positioning System

	ID
	Identity

	IETF
	Internet Engineering Task Force

	IP
	Internet Protocol

	NAME
	User Name SDES Item

	NTP
	Network Time Protocol

	OMA
	Open Mobile Alliance

	PoC
	Push to Talk over cellular.

	PT
	Payload Type

	RFC
	Request For Comments (IETF specification) 

	RR
	Receiver Report

	RTCP
	R TP Control Protocol

	SCR
	Static Conformance Requirement

	RTP
	Real-time Transport Protocol

	SDES
	Source Description RTCP Packet

	SDP
	Session Description Protocol

	SIP
	Session Initiation Protocol

	SR
	Sender Report

	SSRC
	Synchronization source

	TB_Ack
	TBCP Talk Burst Acknowledgement message

	TB_Deny
	TBCP Talk Burst Deny message

	TB_Granted
	TBCP Talk Burst Granted message

	TB_Idle
	TBCP Talk Burst Idle message

	TB_Position
	TBCP Talk Burst Position message

	TB_Queued
	TBCP Talk Burst Queued message

	TB_Release
	TBCP Talk Burst Release message

	TB_Request
	TBCP Talk Burst Request message

	TB_Revoke
	TBCP Talk Burst Revoke message

	TB_Taken
	TBCP Talk Burst Taken message

	TBCP
	Talk Burst Control Protocol

	UDP
	User Datagram Protocol


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.

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.


[image: image3.wmf] 

UE

 

Participatin

g

 

PoC 

Server

 

RTP, RTCP, TBCP

 

RTP, RTCP, TBCP

 

Option 1

 

Option 2

 

UE

 

PoC Client

 

Participatin

g

 

PoC 

Server

 

Option 1

 

Option 1

 

Option 2

 

Option 2

 

 

PoC

 

Server

 

(

Participating

)

 

 

PoC Server

 

(

Controlling

)

 

RTP, RTCP, TBCP

 

RTP, RTCP, TBCP

 

RTP, RTCP, TBCP

 

RTP, RTCP, TBCP

 


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.

5. Transport

5.1 Internet Protocol

The IP domain for the PoC User Plane for a PoC Client or a PoC Server SHALL be the same IP domain as the SIP/IP Core. (e.g., if the SIP/IP Core uses IPv4, the PoC Clients and PoC Servers in that network use IPv4 for the User Plane.)

NOTE:
In case different domains have different IP versions, an IP protocol translator (e.g. NAT-PT) and an application level getaway (e.g. SIP-ALG) is needed, if PoC Servers do not support dual stack operation.

5.2 UDP

The User Datagram Protocol (UDP), as defined in [RFC768], SHALL be used as transport protocol over the POC-3 and the POC-4 reference point.

5.2.1 Port Numbers

The UDP port numbers are used to identify the endpoints of the media packets, TBCP messages and RTCP packets and SHALL be exchanged during the SIP Session establishment phase.

If the PoC Server Performing the Participating PoC Function will be present in the media path, then it SHALL provide its port numbers for the User Plane to the PoC Client and the PoC Server performing the Controlling PoC Function during the SIP Session establishment phase.

If the PoC Server performing the Participating PoC Function will not be present in the media path then, it SHALL forward to the PoC Server performing the Controlling PoC Function the port numbers that it received from the PoC Client and return to the PoC Client the port numbers that it receives from the PoC Server performing the Controlling PoC Function during the SIP Session establishment phase.

The PoC Server SHALL use the same UDP port number for sending and receiving media. The PoC Server SHALL use the same UDP port number for sending and receiving TBCP messages.
The PoC Client SHOULD use the same UDP port number for sending and receiving media. The PoC Client SHOULD use the same UDP port number for sending and receiving TBCP messages.

NOTE: The sending port is not carried in SDP. This may allow a threat of masquerading the sending PoC Client to be imposed by other PoC Client that has the same IPv4 address, though the sending port number may be different. This is possible because the PoC Server cannot associate the SSRC with the Contact address of the PoC Client. Thus the PoC Client is recommended to use the same port for sending and receiving media. The same applies to the TBCP message.
In case of Simultaneous PoC Sessions, the PoC Server performing the Participating PoC Function SHALL use unique UDP port number for media per PoC Session towards the PoC Client. The PoC Server performing the Participating PoC Function SHALL use unique UDP port number per PoC Session for TBCP messages towards the PoC Client using Simultaneous PoC Sessions.

5.3 RTP

The Real-time Transport Protocol (RTP), as defined in [RFC3550], provides means for sending real-time data over UDP. In PoC, media related to a voice communication over reference point POC-3 and POC-4 SHALL be transported by RTP/UDP/IP.

The media SHALL be encapsulated in the RTP packets with media specific RTP payload formats.

5.4 RTCP

The PoC Client, the PoC Server performing the Controlling PoC Function and the PoC Server performing the Participating PoC Function support the RTP Control Protocol (RTCP), according to rules and procedures as specified in [RFC3550], with the clarifications in this subclause.

Talk Burst Control Protocol (TBCP) messages SHALL be sent as RTCP APP packets and SHOULD be sent to the same UDP port as the other RTCP packets.

The PoC Client, the PoC Server performing the Controlling PoC function and the PoC Server performing the Participating PoC function:

· SHALL support the creation, modification and/or processing of the content in TBCP packets.

RTCP packets, other than those used for TBCP messages, SHALL be RTCP compound packets according to rules and procedures as specified in [RFC3550]. TBCP messages SHOULD NOT be formatted as RTCP compound packets.

NOTE 1:
Since the TBCP messages are not formatted as compound packets in compliance with [RFC3550], the Talk Burst Control Protocol may be implemented separately from other standard RTCP message processing. By separating the TBCP messages, it is easier for the PoC Servers to forward these messages to the proper handling function.

The PoC Client,

· SHALL at the minimum support the reception of RTCP packets, other than those used for TBCP messages.

NOTE 2:
If the PoC Client supports the minimum level of RTCP, it discards received RTCP packets.

· MAY support the creation and/or processing of the content in RTCP packets, other than those used for TBCP messages, to provide means for User Plane adaptation, feedback of the quality of the media transmission and give a persistent transport-level identifier for the RTP source.

The PoC Server performing the Controlling PoC Function and the PoC Server performing the Participating PoC Function:

· SHALL support the reception of RTCP packets, other than those used for TBCP messages.

· SHALL support forwarding of RTCP packets, other than those used for TBCP messages.

· MAY support the creation, modification and/or processing of the content in RTCP packets, other than those used for TBCP messages to provide means for User Plane adaptation and feedback of the quality of the RTP Media transmission.

NOTE 3: 
To reduce network load, it is beneficial if the RTCP compound packets created, modified or processed by the PoC Client and the PoC Server only contains the mandatory RTCP packets required for that RTCP compound packet as specified in [RFC3550].
To reduce potential degradation of the quality of the media transmission, the PoC Client and the PoC Server SHOULD NOT schedule transmission of RTCP packets or TBCP messages during a Talk Burst.

The PoC Client SHOULD NOT send a RTCP BYE packet when the PoC Client leaves the PoC Session. The PoC Server performing the Controlling PoC Function and the PoC Server performing the Participating PoC Function SHOULD NOT send RTCP BYE packets when the PoC Session is released.

NOTE 4:
The PoC service do not require control signalling in the RTP Session by RTCP to indicate which Participants that are leaving the PoC Session, and the PoC service entities do need to keep track of the number of Participants to calculate the transmission interval of RTCP.  Therefore, it is recommended that the PoC Clients and PoC Servers do not send RTCP BYE packets.
6. Talk burst control

The Talkburst Control as described in this subclause is part of Media-floor Control. Media-floor Control is a logical concept that is defined in subclause 6.1 “General” and that may use protocols defined in this specification..

6.1 General

The PoC Client and the PoC Server can support the following Media-floor Control messages:

· Media-floor Request – is used by the PoC Client to request permission from the PoC Server to send a Media Burst.

· Media-floor Granted – is used by the PoC Server to notify the PoC Client that it has been granted permission to send a Media Burst. The Controlling PoC Function includes information about the stop sending timer and can include the number of Participants in the PoC Session at the time that this message is sent.

· Media-floor Deny – is used by the PoC Server to notify a PoC Client that it has been denied permission to send a Media Burst.

· Media-floor Release – is used by the PoC Client to notify the PoC Server that it has completed sending the Media Burst. 

· Media-floor Idle– is used by the PoC Server to notify all PoC Clients that no one has the permission to send a Media Burst at the moment and that it may accept the Media-floor Request message.

· Media-floor Taken – is used by the PoC Server to notify all PoC Clients, except the PoC Client that has been given permission to send a Media Burst that another PoC Client has been given permission to send a Media Burst. 

NOTE 1:
In the case of privacy the real identity of the PoC User, with the permission to send a Media Burst, is replaced with an anonymous identity.

· Media-floor Revoke - is used by the PoC Server to revoke the media resource from a PoC Client and can be used for preemption functionality, but is also be used by the system to prevent overly long use of the media resource.

· Media-floor Acknowledgement – is used by the PoC Client, when acknowledgement is required in the received Media-floor Control message.
If the PoC Server and the PoC Client support Pre-established Sessions, the PoC Client and the PoC Server can support the following additional Media-floor Control messages:

· Media-floor Connect - is used by the PoC Server to notify all PoC Clients using Pre-established Session, that PoC Session is connected.

· Media-floor Disconnect – is used by the PoC Server to close the PoC Session using a Pre-established Session while maintaining the Pre-established Session.

A PoC Server performing the Controlling PoC Function and supporting queuing of Media-floor Request messages, a PoC Client supporting queuing of the Media-floor Request message and a PoC Server performing the Participating PoC Function inserted in the Media path can support the following additional Media-floor Control messages:

· Media-floor Request Queue Status Request – is used by the PoC Client to request the current queue position of a queued Media-floor Request message.

· Media-floor Request Queue Status Response –is used by the PoC Server to notify the PoC Client that the Media-floor Request has been queued and is used to respond to a Media-floor Queue Status Request message from the PoC Client.

NOTE 2:
The PoC Server performing the Participating PoC Function normally only has to transparently transport the Media-floor Control message unless the PoC Server supports Pre-established Session or Simultaneous Sessions.

A Participating PoC Server can support the Media-floor Acknowledgment message.

The Media-floor Control reliability can be ensured thru timer-based retransmissions. Timers are defined in subclause ‎9.1 “Timers in the PoC Server performing the Controlling PoC Function”, ‎9.2 “Timers in the PoC Server performing the Participating PoC Function” and in subclause ‎9.3 “Timers in the PoC Client”.
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6.2 Procedures at the PoC Client
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