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1 Reason for Change

Justification
 Clause 4-5 need to be updated to include the PoC Crisis Event Handling Function.
Summary of change

 The PoC Crisis Event Handling Entity is included in appropriate places.
Scope of change

Clauses 4 and 5 are modified.
Consequence if not accepted
 There will be missing requirements for the PoC Clients in UP.
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

Discuss and include proposed changes in the next revision of the UP.
6 Detailed Change Proposal

Change 1:  ()

4. Introduction

4.2 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. Media is not sent as 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 first RTP Media packet is sent and it ends when the last RTP Media packet is sent. 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, a PoC Box or the PoC Crisis Event Handling Entity can send a Media Burst  permission from the PoC Server performing the Controlling PoC Function has to be requested. Other PoC Clients in a PoC Session receive an indication about the identity of the sender of 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,  the PoC Box and the PoC Crisis Event Handling Entity 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”.
The state machines for the PoC Crisis Event Handling Entity are specified in subclause 6.x "Procedures at the PoC Crisis Event Handling Entity".
Contributor's comment (not to be included): Editor need to insert the correct subclause in the statement above.
4.3 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
Contributor's note (not to b e included): Red indicates new tex, line and boxes.
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 "PoC Client and PoC Box Transport Path Options" shows the 2 PoC Client and PoC Box options for the transport path.
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Figure 2: PoC Client and PoC Box 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.
The transport path between the PoC Crisis Event Handling Entity 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 includes a PoC Crisis Event Handling Entity the PoC Server performing the Controlling PoC Function send the MSRP messages, RTP Media packets, RTCP packets and MBCP messages directly between each other.

Figure 3 "PoC Crisis Event Handling Entity transport path" shows the protocol used in the transport path between the PoC Server performing the Controlling PoC Function and the PoC Crisis Event Handling Entity.
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Figure 3: PoC Crisis Event Handling Entity transport path.
5. Transport

5.2 Internet Protocol

The IP domain for the PoC User Plane for a PoC Client, a PoC Box, PoC Crisis Event Handling Entity 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.

5.3 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, POC-12 and POC-15 reference points.

5.3.1 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 performing the Controlling PoC Function SHALL send the port numbers used for the PoC Session to the PoC Crisis Event Handling Entity and the PoC Crisis Event Handling Entity SHALL return the port numbers used for the PoC Session. 
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. The PoC Crisis Event Handling Entity only sends 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.

5.4 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, POC-12 and POC-15 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, the UE PoC Box or the PoC Crisis Event Handling Entity 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.

5.5 RTCP

The PoC Client, the UE PoC Box, the NW PoC Box, the PoC Server performing the Controlling PoC Function, the PoC Server performing the Participating PoC Function and the PoC Crisis Event Handling Entity 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, the PoC Server performing the Participating PoC Function and the PoC Crisis Event Handling Entity:

· 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, the PoC Crisis Event Handling Entity 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 and the PoC Crisis Event Handling Entity supports the minimum level of RTCP, the PoC Client, the UE PoC Box, the NW PoC Box or the PoC Crisis Event Handling Entity 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, the PoC Crisis Event Handling Entity 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, the NW PoC Box and the PoC Crisis Event Handling Entity 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, the PoC Crisis Event Handling Entity and PoC Servers do not need to send RTCP BYE packets.

5.6 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, the NW PoC Box and the PoC Crisis Event Handling Entity 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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