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1. Scope

This document describes the User Plane signalling procedures for the Push to talk over Cellular (PoC) service over the POC-3, POC-4, POC-10 and POC-12 reference points as defined in [OMA-PoC-AD] using the Media Burst Control Protocol (MBCP). This specification version is applicable, if the corresponding CP specification version is used as described in [OMA-PoC-CP] "Backward compatibility". 
Signalling procedures over the reference points POC-16 and POC-17 for Multicast PoC are specified in [OMA-POC-MC]. Signalling procedures for Multicast PoC over the PoC-3 are partly described in this document and partly described in [OMA-POC-MC].
The Talk Burst Control Protocol (TBCP) can be used for PoC Speech and is specified in [OMA-PoC-1-UP].

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

2. References

2.1 Normative references

	[3GPP2 S.R0100-0]
	3GPP2 S.R0100-0 Push-to-Talk over Cellular (PoC) System Requirements, (v1.0). 
URL: http://www.3gpp2.org/ 

	[OMA Dictionary]
	“Dictionary for OMA Specifications”, Version 2.3, Open Mobile Alliance™, 
OMA-ORG-Dictionary-V2_3, 
URL: http://www.openmobilealliance.org/ 

	[OMA_SCR_Rules]
	"SCR Rules and Procedures”, Version 1.0, Open Mobile Alliance™, 
OMA-ORG-SCR_Rules_and_Procedures-V1_0, 
URL: http://www.openmobilealliance.org/ 

	[OMA-IM-TS]
	"Instant Messaging using SIMPLE", Version 1.0, Open Mobile Alliance™, 
OMA-TS-SIMPLE_IM-V1_0, 
URL: http://www.openmobilealliance.org/

	[OMA-PoC-1-UP]
	"PoC User Plane", Version 1.0, Open Mobile Alliance™, 
OMA-TS-PoC_UserPlane-V1_0-20060609-A, 
URL: http://www.openmobilealliance.org/

	[OMA-PoC-AD]
	"Push to talk over Cellular (PoC) - Architecture", Version 2.0, Open Mobile Alliance™, 
OMA-AD_PoC-V2_0, 
URL: http://www.openmobilealliance.org/

	[OMA-PoC-CP]
	"OMA PoC Control Plane", Version 2.0, Open Mobile Alliance™, 
OMA-TS-PoC_ControlPlane-V2_0, 
URL: http://www.openmobilealliance.org/

	[OMA-POC-MC]
	"OMA PoC Multicast", Version 2.1, Open Mobile Alliance™, 
OMA-TS-PoC_Multicast-V2_1, 
URL: http://www.openmobilealliance.org/

	[OMA-PoC-DET-PROG-REP]
	"PoC - PoCV2.0 detailed Discrete Media Transfer Progress Report", Version 2.0, Open Mobile Alliance(, OMA-SUP-XSD_poc_detProgressRep-V2_0, 
URL: http://www.openmobilealliance.org/

	[OMA-PoC-Document-Mgmt]
	"OMA PoC Document Management", Version 2.0, Open Mobile Alliance™, 
OMA-TS-PoC_Document_Management-V2_0, 
URL: http://www.openmobilealliance.org/

	[OMA-PoC-FINAL-REP]
	"PoC - PoCV2.0 Discrete Media Transfer Final Report", Version 2.0, Open Mobile Alliance(, OMA-SUP-XSD_poc_finalReport-V2_0, 
URL: http://www.openmobilealliance.org/

	[OMA-PoC-IM]
	"OMA PoC Endorsement of OMA IM TS", Version 2.0, Open Mobile Alliance(, 
OMA-TS-PoC_Endorsement_OMA_IM_TS-V2_0, 
URL: http://www.openmobilealliance.org/

	[OMA-PoC-RD]
	“Push to talk over Cellular 2 Requirements”, Version 2.0, Open Mobile Alliance(, 
OMA-RD-PoC-V2_0, 
URL: http://www.openmobilealliance.org/

	[RFC768]
	IETF RFC 768 (STD 0006): "User Datagram Protocol", August 1980,
URL: http://www.ietf.org/rfc/rfc768.txt 

	[RFC1305]
	IETF RFC 1305: "Network Time Protocol (Version 3) Specification, Implementation and Analysis", March 1992.
URL: http://www.ietf.org/rfc/rfc1305.txt

	[RFC2119]
	IETF RFC 2119: "Key words for use in RFCs to Indicate Requirement Levels", S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt

	[RFC2396]
	IETF RFC 2396: "Uniform Resource Identifiers (URI): Generic Syntax", August 1998, 
URL:http://www.ietf.org/rfc/rfc2396.txt

	[RFC3261]
	IETF RFC 3261: "SIP: Session Initiation Protocol", June 2002,
URL: http://www.ietf.org/rfc/rfc3261.txt

	[RFC3267]
	IETF RFC 3267: "Real-Time Transport Protocol (RTP) Payload Format and File Storage Format for the Adaptive Multi-Rate (AMR) and Adaptive Multi-Rate Wideband (AMR-WB) Audio Codecs", June 2002,
URL: http://www.ietf.org/rfc/rfc3267.txt 

	[RFC3323]
	IETF RFC 3323: "A Privacy Mechanism for the Session Initiation Protocol (SIP)", 
URL: http://www.ietf.org/rfc/rfc3323.txt 

	[RFC3489bis]
	IETF draft-ietf-behave-rfc3489bis (August 2007): "Session Traversal Utilities for (NAT) (STUN)", URL: http://www.ietf.org/internet-drafts/draft-ietf-behave-rfc3489bis-13.txt 

NOTE:
The referenced IETF draft is a work in progress.

	[RFC3550]
	IETF RFC 3550: "RTP: A Transport Protocol for Real-Time Applications", July 2003,
URL: http://www.ietf.org/rfc/rfc3550.txt 

	[RFC3558]
	IETF RFC 3558: "RTP Payload Format for Enhanced Variable Rate Codecs (EVRC) and Selectable Mode Vocoders (SMV)", June 2003,
URL: http://www.ietf.org/rfc/rfc3558.txt 

	[RFC4566]
	IETF RFC 4566: "Session Description Protocol", July 2006, 
URL: http://www.ietf.org/rfc/rfc4566.txt 

	[RFC4975]
	IETF RFC 4975: "The Message Session Relay Protocol (MSRP)", September 2007,
URL: http://www.ietf.org/rfc/rfc4975.txt 

	[TS26.235]
	3GPP TS 26.235 "3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Packet switched conversational multimedia applications; Default codecs (Release 6)", 
URL: http://www.3gpp.org/ftp/Specs/archive/26_series/26.235/ 

	[TS26.236]
	3GPP TS 26.236 "3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Packet switched conversational multimedia applications; Transport protocols (Release 6)",
URL: http://www.3gpp.org/ftp/Specs/archive/26_series/26.236/ 


2.2 Informative references

	[3GPP2 C.S0047-0]
	3GPP2 C.S0047-0 Link-Layer Assisted Service Options for Voice-over-IP: Header Removal (SO60) and Robust Header Compression (SO61), (v1.0).
URL: http://www.3gpp2.org/Public_html/specs/index.cfm#tsgc/ 

	[RFC2543]
	IETF RFC 2543: "SIP: Session Initiation Protocol", March 1999,
URL: http://www.ietf.org/rfc/rfc2543.txt 


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

For the purposes of the PoC specifications, the terms and definitions given in [OMA Dictionary] and the following terms and definitions apply.

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

	1-many-1 PoC Group Session
	A PoC Session established by a PoC User to a Pre-arranged PoC Group, in which one Participant is a Distinguished Participant and other Participants are Ordinary Participants.

	Active PoC Dispatcher
	PoC User currently taking the role of PoC Dispatcher for all the Dispatch PoC Sessions of a Dispatch PoC Group. The Active PoC Dispatcher can change along time between PoC Users that are allowed the role of PoC Dispatcher for the Dispatch PoC Group (e.g. through role transfer mechanisms).

	Active PoC Session
	A PoC Session that carries both RTP and MBCP/TBCP based packets to the PoC User. If the PoC User has multiple PoC Sessions, at most only one can be active at any given time.

	Ad-hoc PoC Group Session
	A PoC Group Session established by a PoC User to PoC Users listed on the invitation. The list includes PoC Users or PoC Groups or both.

	Advanced Revocation Alert
	An alert to the PoC User that the Media transmit time will end within the time specified by the Alert Margin.

	Alert Margin
	The amount of time between the moment when the Advanced Revocation Alert is notifies the PoC User and the moment when the granted Media Burst for the PoC User is to be revoked.

	Anonymous PoC Address
	A PoC Address identifies a PoC User who has requested privacy. The Anonymous PoC Address is of the form that the hostname of URI is "anonymous.invalid" and 'user' is of the form "anonymous-n". Anonymous PoC Addresses are scoped within a given PoC Session.

	Answer Mode
	A PoC Client mode of operation for the terminating PoC Session invitation handling.

	Audio
	General communication of sound with the exception of PoC Speech.

	Automatic Answer Mode
	Answer Mode where the PoC Client accepts a PoC Session establishment request without manual intervention from the PoC User. The Media is immediately played when received.

	Chat PoC Group
	A persistent PoC Group in which a PoC User individually joins to have a PoC Session with other joined PoC Users, i.e., the establishment of a PoC Session to a Chat PoC Group does not result in other PoC Users being invited.

NOTE:
A Chat PoC Group is a persistent PoC Group where the <invite-members> element is set to "false" as specified in the [OMA-PoC-Document-Mgmt] "PoC Group".

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

	Confirmed Indication
	A signalling message returned by the PoC Server to confirm that the PoC Server, all other network elements intermediary to the PoC Server and a terminating PoC Client are able and willing to receive Media.

	Continuous Media
	Media with an inherent notion of time (e.g., PoC Speech, Audio, and Video).

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

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

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

	Discrete Media
	Media that itself does not contain an element of time (e.g. images, text).

	Discrete Media Transfer Final Report
	A report sent to the sending PoC Client to indicate final status of the Discrete Media transfer to the receiving PoC Clients.

	Discrete Media Transfer Progress Report
	A report sent to the sending PoC Client to indicate progress of the Discrete Media transfer to the receiving PoC Clients.

	Dispatch PoC Group
	A Pre-arranged PoC Group in which one member is assigned the role of PoC Dispatcher and the other member(s) are assigned the role of PoC Fleet Members.

	Dispatch PoC Session
	The PoC Session of a Dispatch PoC Group, or a subset of the Dispatch PoC Group, in which the 1-many-1 communication method is used.

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

NOTE:
The <is-key-participant> is set to "true" as specified in [OMA-PoC-Document-Mgmt] to indicate who is the Distinguished Participant.

	Dormant PoC Session
	A PoC Session in which the PoC User receives MBCP/TBCP messages and no RTP Media. If the PoC User has multiple PoC Sessions, all except at most one PoC Session are dormant.

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

	Home PoC Network
	A network comprising of a Home PoC Server and SIP/IP Core operated by the PoC User's PoC Service Provider. The Home PoC Network is the same as the Home Network defined in 3GPP/3GPP2 IMS specifications.

	Home PoC Server
	The PoC Server of the PoC Service Provider that provides PoC service to the PoC User.

	Implicit Media Burst Request
	A Media Burst request that is inferred from the receipt of a SIP INVITE request or a SIP REFER request as specified in [OMA-PoC-CP] "Implicit Media Burst request".

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

	Invited PoC User
	The PoC User who has been invited to a PoC Session.

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

	Inviting PoC User
	The PoC User who invites other PoC User(s) to a PoC Session.

	Local Granted Mode
	A permission for a PoC User to start sending Media prior to receiving the MBCP Media Burst Grant message.

	LockIn PoC Session
	A PoC Session, which the PoC User is locked in when using Simultaneous PoC Sessions.

	Media
	Forms of information that are exchanged between Participants. Media may come in different forms, which are referred to as Media Types.

	Media Burst
	Flow of Media from a PoC Client that has the permission to send Media to the receiving PoC Client(s).

	Media Burst Control
	Media Burst Control is a control mechanism that arbitrates requests from the PoC Clients, for the right to send Media and Multimedia.

	Media Burst Control Protocol
	Media Burst Control Protocol (MBCP) is a protocol for performing Media Burst Control, and is defined in this document.

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

	Media Stream
	An instance of the transmission of a Media Type, which is used as the basic unit to distinguish each Media flow. Multiple Media Streams can be combined to transmit multimedia.

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

· PoC Speech

· Audio (e.g. music)
· Video
· Discrete Media (e.g. still image, formatted and non-formatted text, file)

	Media-floor Control Entity
	A Media Control resource shared by Participants in a PoC Session. The Media-floor Control Entity is controlled by a state machine to ensure that only one Participant can access the Media resource at the same time. One Media-floor Control Entity can handle one or more Media Streams according to negotiation.

	Multicast PoC
	A feature that provides the capability to use multicast/broadcast access technology in PoC Sessions.

	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-Document-Mgmt] or generated by PoC Server performing the Controlling PoC Function if unique Nick Names are supported and PoC User requested privacy.

	NW PoC Box
	A PoC functional entity in the PoC Network where PoC Session Data and PoC Session Control Data can be stored.

	On-demand Session
	A PoC Session set-up mechanism in which all Media Parameters are negotiated at PoC Session establishment.

	Ordinary Participant
	A Participant in a 1-many-1 PoC Group Session that is only able to send and receive Media to and from the Distinguished Participant.

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

	Participating PoC Function
	A function implemented in a PoC Server, which provides PoC Session handling, which includes policy enforcement for incoming PoC Sessions and relays Talk Burst Control and Media 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
	An address identifying a PoC User. The PoC Address can be used by one PoC User to request communication with other PoC Users. If SIP/IP Core is the 3GPP/3GPP2 IMS the PoC Address is a public user identity.

	PoC Box
	A PoC functional entity where PoC Session Data and PoC Session Control Data can be stored. It can be a NW PoC Box or a UE PoC Box.

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

	PoC Dispatcher
	The Participant in a Dispatch PoC Session that sends Media to all PoC Fleet Members and that receives Media from any PoC Fleet Member.

NOTE:
The PoC Dispatcher is an enhancement to the PoC 1 Distinguished Participant.

	PoC Fleet Member
	A Participant in a Dispatch PoC Session that is only able to send Media to the PoC Dispatcher, and that likewise is only able to receive Media from the PoC Dispatcher.

NOTE:
PoC Fleet Member is the same as Ordinary Participant in PoC 1.

	PoC Group
	A Group supporting the PoC service. PoC User uses PoC Groups e.g. to establish PoC Group Sessions.

	PoC Group Identity
	A SIP URI identifying a Pre-arranged PoC Group or a Chat PoC Group. A PoC Group Identity is used by the PoC Client e.g. to establish PoC Group Sessions to the Pre-arranged PoC Groups and Chat PoC Groups.

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

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

	PoC Media Traffic Optimisation
	A mechanism for reducing PoC Media traffic via the PoC-4 reference point.

	PoC Server
	A network element, which implements the 3GPP/3GPP2 IMS application level network functionality for the PoC service. A PoC Server can perform the role of the Controlling PoC Function or Participating PoC Function, or both at the same time.

	PoC Service Provider
	A PoC Service Provider provides PoC Service – on its own or in conjunction with other Value Added Services – to his PoC Subscribers.

	PoC Session
	A PoC Session is a SIP Session established by the procedures of this specification. This specification supports the following types of PoC Sessions: 1-1 PoC Session, Ad-hoc PoC Group Session, Pre-arranged PoC Group Session, or Chat PoC Group Session.

	PoC Session Identity
	SIP URI, which identifies the PoC Session and which can be used for routing initial SIP requests. It is received by the PoC Client during the PoC Session establishment in the Contact header and/or in the MBCP Connect message in case of using Pre-established Session.

	PoC Speech
	Communication of speech as defined by PoC version 1.0.

	PoC User
	A User of the PoC service. A PoC User can be the same person as a PoC Subscriber. A PoC User uses the PoC features through the User Equipment.

	Pre-arranged PoC Group
	A persistent PoC Group. The establishment of a PoC Session to a Pre-arranged PoC Group results in the members being invited.

NOTE:
A Pre-arranged PoC Group is a persistent PoC Group, where the <invite-members> element is set to "true" as specified in the [OMA-PoC-Document-Mgmt] "PoC Group". 

	Pre-established Session
	The Pre-established Session is a SIP Session established between the PoC Client and the Home PoC Server containing at least one Media Stream bound to a Media-floor Control Entity. 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 PoC 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
	A PoC Session that the PoC User selects in preference to other PoC Sessions. When the PoC User has Simultaneous PoC Sessions, the Primary PoC Session has a priority over Secondary PoC Sessions.

	RTP Media
	The Media carried in an RTP payload.

	RTP Session
	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 PoC Session for which the PoC User receives Media when there is no Media present on the Primary PoC Session.

	Sender Identification
	The procedure by which the identity of the current Media sender is determined and made known to receivers on the PoC Session.

	Service Provider Policy
	Service Provider Policy refers to the overall policy conditions actually selected by a service provider(s) for commercial implementation of a PoC service. Service Provider Policy is established based on commercial considerations, which may concern, e.g. support/non-support of certain network or client capabilities or service features within a network. Service Provider Policy is applicable only to the network or subscribers over which the service provider has control.

	Simultaneous PoC Session
	Functionality, where Home PoC Server discards Media for keeping conversation uninterrupted, in case a PoC User is a Participant in more than one PoC Session simultaneously using the same PoC Client.

	SIP Session
	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 RFC 3261: "A SIP or SIPS URI identifies a communications resource" and "follows the guidelines in RFC 2396 [5]". PoC uses SIP URIs to identify PoC Clients, PoC Servers, and PoC Sessions, resource lists that point to URI lists, etc.

	UE PoC Box
	A functional entity co-located with the PoC Client in the User Equipment where PoC Session Data and PoC Session Control Data can be stored.

	Unconfirmed Indication
	An indication returned by the PoC Server to confirm that it is able to receive Media and believes the PoC Client is able to accept Media. The PoC Server sends the Unconfirmed Indication prior to determining that all elements on the forward path are ready or even able to receive Media.

	User
	Any entity that uses the described features through the User Equipment.

	User Equipment
	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, between the PoC Box and the PoC Server as well as between PoC Servers.

	Video
	Communication of live-streamed pictures without any Audio component.


3.3 Abbreviations

For the purposes of the PoC specifications, the abbreviations given in [OMA Dictionary] and the following abbreviations apply:

	APP
	Application defined RTCP packet

	CNAME
	Canonical name

	GPS
	Global Positioning System

	ID
	Identity

	IETF
	Internet Engineering Task Force

	IP
	Internet Protocol

	MB_Ack
	MBCP Media Burst Acknowledgement message

	MB_Deny
	MBCP Media Burst Deny message

	MB_Granted
	MBCP Media Burst Granted message

	MB_Idle
	MBCP Media Burst Idle message

	MB_Queued
	MBCP Media Burst Request Queue Status message

	MB_Release
	MBCP Media Burst Release message

	MB_Request
	MBCP Media Burst Request message

	MB_Revoke
	MBCP Media Burst Revoke message

	MB_seg_Preload_in 200
	Media Buffering Segment Preload in SIP 200 "OK"

	MB_Taken
	MBCP Media Burst Taken message

	MBCP
	Media Burst Control Protocol

	MSRP
	Message Session Relay Protocol

NOTE: 
The base Message Session Relay Protocol is defined in [RFC4975].

	NAT
	Network Address Translators

	NAME
	User Name SDES Item

	NTP
	Network Time Protocol

	OMA
	Open Mobile Alliance

	PoC
	Push to talk over Cellular

	PT
	Payload Type

	QoE
	Quality of Experience

	RFC
	Request For Comments (IETF specification) 

	RR
	Receiver Report

	RTCP
	R TP Control Protocol

	RTP
	Real-time Transport Protocol

	SCR
	Static Conformance Requirement

	SDES
	Source Description RTCP Packet

	SDP
	Session Description Protocol

	SIP
	Session Initiation Protocol

	SR
	Sender Report

	SSRC
	Synchronization source

	UDP
	User Datagram Protocol


4. Introduction

4.1 Overview

This document describes the User Plane aspect of the PoC service. This document also gives an overview of the Discrete Media User Plane aspect of PoC service, details of which are defined in [OMA-IM-TS] and as endorsed in [OMA-PoC-IM]. The Control Plane is specified in [OMA-PoC-CP].
The PoC Service supports half-duplex type of communication for both Continuous Media and Discrete Media Types. Alternatively, PoC Clients in a PoC Session could select to send Discrete Media at any time. The PoC Client does not send a continuous stream of Media packets instead the Media is sent in bursts, in this document referred to as a Media Burst. A Talk Burst is the Media Burst, where the sent Media is PoC Speech. A Continuous Media Burst consists of one or more RTP Media packets and the Media 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. The Discrete Media Burst consists of one or several messages delivered over MSRP as specified in [OMA-PoC-IM].
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 Media Burst using a Media Burst Control Protocol (MBCP). In many of the PoC Service scenarios also a PoC Server (referred to as the Participating PoC Function in [OMA-PoC AD]) can be inserted in the Media path.

Before a PoC Client can send a Media 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 Media Burst, subject to privacy.

For PoC Clients located on mobile devices the quality of the transmission can vary depending on access network and distance to the base station. This implies that the quality of sent Continuous Media Burst needs to be controlled using RTCP and, when needed, Media Parameters are changed for improving the PoC User’s experience.

The State machines are used by the PoC Server, the PoC Client and the PoC Box to control each separate Media Floor Control Entity. Media Streams including one or more Media Types are bound to Media-floor Control Entities.

The state machines for the PoC Server are specified in subclause 6.3 “Procedures at the PoC Server performing the Participating PoC Function” and 6.4 “Procedures at the PoC Server performing the Controlling PoC Function”.

The state machines for the PoC Client are specified in subclause 6.2 “Procedures at the PoC Client”.

The state machines for PoC Box are specified in subclause 6.6 “Procedures at the UE PoC Box” and 6.7 “Procedures at the NW PoC Box”.
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, MSRP messages, RTCP packets and MBCP messages flow through the PoC Server performing the Participating PoC Function (if inserted in the transport path) are terminated in the PoC Server performing the Controlling PoC Function.

Media Burst Control, MSRP message replication and RTP Media packet replication are done in 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].

The transport path between the PoC Box (the NW PoC Box or the UE PoC Box) 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 MSRP messages, RTP Media packets, RTCP packets and MBCP messages between the PoC Client or the PoC Box and the PoC Server performing the Controlling PoC Function and act as a RTP translator according to [RFC3550] and MSRP relay according to [OMA-PoC-IM].

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 included in the transport path the PoC Server performing the Participating PoC Function forwards MSRP messages, RTP Media packets, RTCP packets and MBCP messages between the PoC Client or the PoC Box 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 PoC Service Provider 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 in the terminating PoC Network and the use of QoE Profiles is enabled.

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 or the PoC Box and the PoC Server performing the Controlling PoC Function send the MSRP messages, RTP Media packets, RTCP packets and MBCP messages directly between each other.

5. Transport

5.1 Internet Protocol

The IP domain for the PoC User Plane for a PoC Client, a PoC Box 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, the UE PoC Boxes, the NW PoC Boxes 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 Continuous Media transport protocol over the POC-3, POC-4, POC-10 and POC-12 reference points.

5.2.1 Port Numbers

The UDP port numbers are used to identify the endpoints of the Continuous Media packets, MBCP 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, the PoC Server performing the Participating PoC Function SHALL provide its port numbers for the Continuous Media and Media Burst Control Protocol part of the User Plane to the PoC Client or to the PoC Box and to 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, the PoC Server performing the Participating PoC Function SHALL forward to the PoC Server performing the Controlling PoC Function the port numbers that it received from the PoC Client or from the PoC Box and return to the PoC Client or to the PoC Box the port numbers that it receives from the PoC Server performing the Controlling PoC Function.

The PoC Server SHALL use the same UDP port number for sending and receiving Continuous Media. The PoC Server SHALL use the same UDP port number for sending and receiving MBCP messages.

The PoC Client SHOULD use the same UDP port number for sending and receiving Continuous Media. The PoC Client SHOULD use the same UDP port number for sending and receiving MBCP messages.

The NW PoC Box SHOULD use the same UDP port number for sending and receiving MBCP messages.

The NW PoC Box SHOULD use the same UDP port number for sending and receiving Continuous Media.

NOTE 1:
The UE PoC Box is only receiving Media hence no special requirements for selecting Continuous Media port applies.

NOTE 2: 
The sending port is not carried in SDP. This can 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 can 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 Streams. The same applies to the MBCP messages.

In case of Simultaneous PoC Sessions, the PoC Server performing the Participating PoC Function SHALL use a unique UDP port number for Media Streams per PoC Session towards the PoC Client. The PoC Server performing the Participating PoC Function SHALL use a unique UDP port number per Media-floor Control Entity for MBCP messages towards the PoC Client using Simultaneous PoC Sessions.

NOTE 3: Unique port numbers identify a Media-floor Control Entity and the Media-floor Control Entity identifies the PoC Session.

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 Continuous Media over reference points POC-3, POC-4, POC-10 and POC-12 SHALL be transported by RTP/UDP/IP.

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

A PoC Client MAY send RTP Media packets without payload (referred to as "RTP "dummy" packets) in order to keep the Media path open through Network Address Translators (NAT).

NOTE 1:
The PoC Server discards RTP Media packets without payload if received.

NOTE 2:
How often the PoC Client needs to send the RTP Media packet without the payload is out of scope of this specification.

NOTE 3:
The method how to determine if the PoC Client is behind a NAT or not is out of scope of this specification. However, one method for determine whether a PoC Client is behind a NAT or not is described in the [RFC3489bis]. Another method could be configuration of the PoC Client.

Before sending the first RTP Media packet, RTCP packet or Media Burst Control Protocol message in a PoC Session, the PoC Client, the PoC Server, the NW PoC Box or the UE PoC Box SHALL assign itself a SSRC identifier for the PoC Session. A suitable algorithm to generate the SSRC identifier is described in [RFC3550]. The allocated SSRC identifier SHALL NOT be 1111…1 (all 32 bits 1's), because this SSRC identifier is reserved for a special use.

5.4 RTCP

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

The MBCP messages SHALL be sent as RTCP APP packets.

When one Continuous Media is bound to a Media Floor Control Entity the MBCP messages SHOULD be sent to the same UDP port as the other RTCP packets.

When more than one Continuous Media is bound to a Media Floor Control Entity the MBCP messages SHOULD be sent to the one of the UDP port as the other RTCP packets for one of the Continuous Media bound to the Media Floor Control Entity.

NOTE 1:
When only Discrete Media is bound to a Media-floor Control Entity a port independent on RTCP is selected for MBCP messages.

The PoC Client, the UE PoC Box, the NW PoC Box, the PoC Server performing the Controlling PoC Function and the PoC Server performing the Participating PoC Function:

· SHALL support the creation, modification and processing of the content in MBCP packets.

A PoC Client MAY send RTP Media packets without payload (referred to as "RTP "dummy" packets) to the port used for MBCP if MBCP uses a different UDP port than any of the ports used for RTCP for any of the Continuous Media or when MBCP is not using the RTCP port of any Continuous Media in order to keep the Media path open through Network Address Translators (NAT).

NOTE 2:
The PoC Server discards RTP Media packets without payload if received.

NOTE 3:
How often the PoC Client needs to send the RTP Media packet without the payload is out of scope of this specification.

NOTE 4:
The method how to determine if the PoC Client is behind a NAT or not is out of scope of this specification. However, one method for determine whether a PoC Client is behind a NAT or not is described in the [RFC3489bis]. Another method could be configuration of the PoC Client.

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

NOTE 5:
Since the MBCP messages are not formatted as compound packets in compliance with [RFC3550], the Media Burst Control Protocol can be implemented separately from other standard RTCP message processing. By separating the MBCP messages, it is easier for the PoC Servers to forward these messages to the proper handling function.

The UE PoC Box, the NW PoC Box and the PoC Client,

· SHALL at the minimum support the reception of RTCP packets, in addition to those used for MBCP messages.

NOTE 6:
If the PoC Client, the UE PoC Box, the NW PoC Box, supports the minimum level of RTCP, the PoC Client, the UE PoC Box or the NW PoC Box discards received RTCP packets.

· MAY support the creation and processing of the content in RTCP packets, in addition to those used for MBCP messages, to provide means for User Plane adaptation, feedback of the quality of the RTP Media packet 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, in addition to those used for MBCP messages.

· SHALL support forwarding of RTCP packets, in addition to those used for MBCP messages.

· MAY support creation, modification and processing of the content in RTCP packets, in addition to those used for MBCP messages, to provide means for User Plane adaptation and feedback of the quality of the RTP Media packet transmission.

NOTE 7: 
To reduce network load, it is beneficial if the RTCP compound packets created, modified or processed by the PoC Client, the PoC Box 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 RTP Media packet transmission, the PoC Client, the UE PoC Box, the NW PoC Box and the PoC Server SHOULD NOT schedule transmission of RTCP packets during a Media Burst as specified in 7.1 "Quality feed back".

The PoC Client, the UE PoC Box and the NW PoC Box SHOULD NOT send a RTCP BYE packet when leaving 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 8:
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, the PoC Clients, the PoC Boxes and PoC Servers do not need to send RTCP BYE packets.

5.5 MSRP

The PoC Server performing the Controlling PoC Function SHALL support the Message Session Relay Protocol (MSRP) for the Discrete Media as specified in [OMA-IM-TS] and as endorsed in [OMA-PoC-IM].

The PoC Server performing the Participating PoC Function SHALL support the Message Session Relay Protocol (MSRP) for Discrete Media as specified in [OMA-IM-TS] and as endorsed in [OMA-PoC-IM].

The PoC Client, the UE PoC Box and the NW PoC Box MAY support the Message Session Relay Protocol (MSRP) for Discrete Media, according to rules and procedures as specified in [OMA-IM-TS] and as endorsed in [OMA-PoC-IM].

The MSRP message sending MAY be arbitrated by Media-floor Control Entity as specified in this document.

The PoC Server SHALL send Discrete Media Transfer Progress Report or Discrete Media Transfer Final Report or both if negotiated in [OMA-PoC-CP].

NOTE 1: 
If neither Discrete Media Transfer Progress Report nor Discrete Media Transfer Final Report is requested, the MSRP REPORT is sent and received according to rules and procedures of [OMA-PoC-IM].

NOTE 2:
When the TCP connection is established the initiator of the TCP connection (the PoC Server or the PoC Client) sends an empty MSRP SEND request towards the remote side of the TCP connection as specified in [RFC4975] "MSRP Connection Mode" in order to bind the TCP connection to the MSRP session.

NOTE 3:
The first received MSRP message is ignored by the receiver.
The PoC functional entities supporting MSRP SHALL establish the TCP connection used for the MSRP towards the IP address included in the SDP c= line and the TCP port included in the SDP m= line of the MSRP SDP media description as specified in the [RFC4566] in the SDP body negotiated in the [OMA-PoC-CP].
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