OMA-PCPS-TS-Multicast-V1.0-20141121-D	Page 2  V(16)
	
	

	Push to Communicate for Public Safety Multicast

	Draft Version 1.0 – 21 November 2014 

	Open Mobile Alliance

	OMA-PCPS-TS-Multicast-V1.0-20141121-D

	
	

	

	
	


Use of this document is subject to all of the terms and conditions of the Use Agreement located at http://www.openmobilealliance.org/UseAgreement.html.
Unless this document is clearly designated as an approved specification, this document is a work in process, is not an approved Open Mobile Alliance™ specification, and is subject to revision or removal without notice.
You may use this document or any part of the document for internal or educational purposes only, provided you do not modify, edit or take out of context the information in this document in any manner.  Information contained in this document may be used, at your sole risk, for any purposes.  You may not use this document in any other manner without the prior written permission of the Open Mobile Alliance.  The Open Mobile Alliance authorizes you to copy this document, provided that you retain all copyright and other proprietary notices contained in the original materials on any copies of the materials and that you comply strictly with these terms.  This copyright permission does not constitute an endorsement of the products or services.  The Open Mobile Alliance assumes no responsibility for errors or omissions in this document.
Each Open Mobile Alliance member has agreed to use reasonable endeavors to inform the Open Mobile Alliance in a timely manner of Essential IPR as it becomes aware that the Essential IPR is related to the prepared or published specification.  However, the members do not have an obligation to conduct IPR searches.  The declared Essential IPR is publicly available to members and non-members of the Open Mobile Alliance and may be found on the “OMA IPR Declarations” list at http://www.openmobilealliance.org/ipr.html.  The Open Mobile Alliance has not conducted an independent IPR review of this document and the information contained herein, and makes no representations or warranties regarding third party IPR, including without limitation patents, copyrights or trade secret rights.  This document may contain inventions for which you must obtain licenses from third parties before making, using or selling the inventions.  Defined terms above are set forth in the schedule to the Open Mobile Alliance Application Form.
NO REPRESENTATIONS OR WARRANTIES (WHETHER EXPRESS OR IMPLIED) ARE MADE BY THE OPEN MOBILE ALLIANCE OR ANY OPEN MOBILE ALLIANCE MEMBER OR ITS AFFILIATES REGARDING ANY OF THE IPR’S REPRESENTED ON THE “OMA IPR DECLARATIONS” LIST, INCLUDING, BUT NOT LIMITED TO THE ACCURACY, COMPLETENESS, VALIDITY OR RELEVANCE OF THE INFORMATION OR WHETHER OR NOT SUCH RIGHTS ARE ESSENTIAL OR NON-ESSENTIAL.
THE OPEN MOBILE ALLIANCE IS NOT LIABLE FOR AND HEREBY DISCLAIMS ANY DIRECT, INDIRECT, PUNITIVE, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES ARISING OUT OF OR IN CONNECTION WITH THE USE OF DOCUMENTS AND THE INFORMATION CONTAINED IN THE DOCUMENTS.
© 2014 Open Mobile Alliance Ltd.  All Rights Reserved.
Used with the permission of the Open Mobile Alliance Ltd. under the terms set forth above.

Contents
1.	Scope	5
2.	References	6
2.1	Normative References	6
2.2	Informative References	8
3.	Terminology and Conventions	9
3.1	Conventions	9
3.2	Definitions	9
3.3	Abbreviations	10
4.	Introduction	13
4.1	Version 2.1	13
4.1.1	Overview	13
5.	Common functions	16
5.1	PoC User plane security	16
5.1.1	Providing a User Key	16
5.1.2	Generation and distribution of the session key	16
5.1.3	Generation and distribution of the traffic key	17
5.1.4	Media encryption and decryption	17
5.2	End-to-end Media security	18
5.3	Transport	18
5.3.1	FLUTE	18
5.4	File distribution	18
5.4.1	File distribution MBMS	18
5.4.2	File distribution BCMCS	20
5.5	Media Control	20
5.5.1	Discrete Media Transfer Final Report	20
5.5.2	Discrete Media Transfer Progress Report	20
5.6	Sending and receiving Media over the Multicast PoC Channel	21
5.6a Multicast PoC Channel Path (UTRAN)	21
5.6b Multicast PoC Channel Path (eUTRAN)	22
5.6.1	Sending and receiving of MBCP Messages	22
5.6.2	Sending and receiving Continuous Media	22
5.6.3	Sending and receiving of Discrete Media	23
5.6.4	Multicast PoC Channel user data transport mode	24
5.7	Media Burst Control	24
5.8	Sender identification	24
6.	Control plane signalling	25
6.1	Control Plane signalling in the PoC Client	25
6.1.1	General	25
6.1.2	Multicast PoC Channel announcements	25
6.1.3	PoC Client PoC Session modification	27
6.1.4	Leaving a Multicast PoC Channel	28
6.1.5	Handling of SDP in the PoC Client	29
6.2	Control Plane signalling in the Participating PoC Function	30
6.2.1	Establishing a Multicast PoC Channel	30
6.2.2	Announcement of the stop of a Multicast PoC Channel	31
6.2.3	PoC Server PoC Session modification	31
6.2.4	Handling of SDP in the Participating PoC Function	33
7.	MBMS bearer service control	36
7.1	Client procedures using MBMS	36
7.1.1	General	36
7.1.2	Detecting a Multicast PoC Channel	37
7.1.3	Connecting to a Multicast PoC Channel	37
7.1.4	Stopping a Multicast PoC Channel	38
7.2	Participating PoC Function using MBMS	38
7.2.1	Starting a Multicast PoC Channel	38
7.2.2	File repair	40
7.2.3	Stopping the Multicast PoC Channel	40
7.2.4	Updating the Multicast PoC Channel	40
Appendix A.	Change History (Informative)	42
A.1	Approved Version History	42
A.2	Draft/Candidate Version 1.0 History	42
Appendix B.	Static Conformance Requirements (Normative)	44
B.1. SCR for the Client	44
B.2. SCR for the Server performing the Participating Function	45
Appendix C.	Examples of signalling flows (Informative)	46
C.1	MBMS message flows	46
C.1.1	Starting a Multicast PoC Channel	46
C.1.2	Connecting to a Multicast PoC Channel	49
C.1.3	Updating the Multicast PoC Channel	53
C.1.4	Stop of a Multicast PoC Channel	56
C.1.5	Handoff from Multicast Area to non Multicast Area	61
Appendix D.	Documentation of SIP, SDP and XML extensions  (Informative)	65
D.1	Multicast PoC feature tags	65
D.1.1	Multicast PoC support	65
Appendix E.	IP packet structure for IP-in-IP tunnel IP data (Informative)	66

Figures
Figure 1: PoC Group Session using a Multicast PoC Channel.	14
Figure 2: Starting a Multicast PoC Channel.	47
Figure 3: Connecting to a Multicast PoC Channel.	49
Figure 4: Updating the Multicast PoC Channel.	54
Figure 5: Stop of a Multicast PoC Channel.	57
Figure 6: Stop of Multicast PoC Channel announcement.	60
Figure 7: Handoff from Multicast Area to non Multicast Area.	62
Figure 8: IP-in-IP data packet structure.	67

Tables
Table 1: Allocation/Retention Priority based on QoE profile of the PoC Session.	38
Table 2: Allocation/Retention Priority based on QoE profile of the PoC Session.	41

[bookmark: _Ref511812747][bookmark: _Toc51149231][bookmark: _Toc400483845]Scope
Define as it relates to Open Mobile Alliance Activity.  If it adds clarity, define what is not in the scope.  DELETE THIS COMMENT >>
This document defines the procedures of a PoC Client and a PoC Server when using multicast/broadcast access technology in a Push to talk over Cellular (PoC) session to distribute Media. 
Example detailed signaling flows for the reference points POC-1, POC-2, POC-3, POC-16 and POC-17 defined in [OMA-PCPS-AD] are included in appendix C "Examples of signalling flows".
This Multicast specification is based on the procedures specified in [OMA-PCPS-SD].
[bookmark: _Toc51149232]The SIP Session handling, such as SIP Session establishment and release are described in [OMA-PCPS-CP].
Signalling procedures for Multicast PoC over the PoC-3 are partly described in this document and partly described in [OMA-PCPS-UP].
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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 described in [RFC2119].
All sections and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.
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For the purposes of the PoC specifications, the terms and definitions given in [OMADICT] and the following terms and definitions apply.
	Broadcast Multicast Service Centre
	A function in the MBMS providing the functionality for interacting with a Multicast Access Network for MBMS user service provisioning and delivery as defined in [3GPP TS 23.246].

	Common Terminal Endpoint Identifier
	Identifies the endpoint of a tunnel in the receiving GTP-U entity for a specific UDP/IP endpoint (see [3GPP TS 29.281]). 

	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.

	Core Network
	An architectural term relating to the part of 3GPP/3GPP2 System which is independent of the connection technology of the terminal.

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

	File Delivery Table
	See, [BCAST Distribution]

	Forward Error Correction
	See, [BCAST Distribution]

	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.

	MBMS Client
	A function in the PoC Client capable of interacting with a Multicast Access Network based on the MBMS technology.

	MBMS Service Area Identity
	Anidentifier that identifies a group of cells within a PLMN independent of the associated Location/Routing/Service Areas and the physical location of the cell(s)  [3GPP TS 23.003].

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

	Media Streaming  Control
	A Media Type allowing Participants to control a Continuous Media stream using RTSP in a PoC Session.

	Media Type
	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 Streaming Control (RTSP)

	Multicast Access Network
	An access network providing multicast/broadcast access to a PoC Client, e.g. MBMS, BCMCS, DVB-H, DVB-T, etc.

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

	Multicast PoC Channel
	A bearer shared between one or more PoC Session to transport one or more Media Steams per PoC Session using the underlying Multicast Access Networks capability to distribute Media Streams on a multicast/broadcast bearer, e.g. MBMS specified by 3GPP and BCMCS specified by 3GPP2. The Multicast PoC Channel is uniquely identified by TMGI in the case of MBMS.

	Multimedia
	Multimedia is the simultaneous existence of multiple Media Types like
· audiovisual 
· video plus subtitles 
Multimedia from a single source that involves real-time Media Types is assumed to be synchronized.

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

	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, and Chat PoC Group Session.

	PoC Subscriber
	Is one whose service subscription includes the PoC service. A PoC Subscriber can be the same person as a PoC User.

	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.

	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.

	RRC_CONNECTED
	A state that occurs when a UE establishes an RRC connection (in eUTRAN).

	System Information Block Type 1
	System Information Block Type 1 (in eUTRAN) is broadcast on the BCCH and contains information related to cell access including the cell identity, a PLMN identity list and other system information.

	System Information Block Type 13) 
	System Information Block Type 13 (in eUTRAN) is broadcast on the BCCH and contains information needed to acquire information about the MCCHs which are available.

	Transport Object Identifier
	See, [BCAST Distribution]

	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


[bookmark: _Toc400483852]3.3	Abbreviations
	ALC
	Asynchronous Layered Coding
NOTE: Asynchronous Layered Coding is defined in [RFC3450].

	AVP
	Attribute-Value Pair

	BCCH
	Broadcast Control Channel

	BCMCS
	Broadcast and Multicast Service

	BM-SC
	Broadcast Multicast Service Centre

	BSS
	Base Station System

	B-TID
	Bootstrapping Transaction Identifier, see [3GPP TS 33.220]

	CEA
	Capability-Exchange-Answer, see [RFC3588].

	CER
	Capability-Exchange-Request, see [RFC3588].

	C-TEID
	Common Terminal Endpoint Identifier, see [3GPP TS 29.281]

	DVB-H
	Digital Video Broadcast - Handheld

	eNB
	Evolved Node B

	EPS
	Evolved Packet System

	eUTRAN
	Evolved UMTS Terrestrial Radio Access Network

	FDT
	File Delivery Table

	FEC
	Forward Error Correction

	FLUTE
	File deLivery over Unidirectional Transport, see [RFC3926].

	GGSN
	Gateway GPRS Service Node

	GPRS
	General Packet Radio System

	GTP
	GPRS Tunneling Protocol

	GTPv1
	GPRS Tunneling Protocol, version 1, see [3GPP TS 29.281]

	GTP-C
	GPRS Tunneling Protocol, Control Part

	GTP-U
	GPRS Tunneling Protocol, User Part

	GSNs
	SGSN/GGSN nodes

	LCT
	Layered Coding Transport
NOTE: Layered Coding Transport is defined in [RFC3451].

	MBCP
	Media Burst Control Protocol, see [OMA-PCPS-UP].

	MBMS
	Multimedia Broadcast/Multicast Service

	MBMS-GW
	Multimedia Broadcast/Multicast Service Gateway

	MCC
	Mobile Country Code

	MCCH
	MBMS point-to-multipoint Control Channel

	MICH
	MBMS Indication Channel

	MNC
	Mobile Network Code

	MRB
	MBMS Point to Multipoint Radio Bearer

	MSCH
	MBMS point-to-multipoint Scheduling Channel

	MME
	Mobility Management Entity, see [3GPP TS 23.401]

	OMA
	Open Mobile Alliance

	PCF
	Packet Control Function

	PDN
	Packet Data Network

	PDSN
	Packet Data Service Node

	PGW
	PDN Gateway

	PLMN
	Public Land Mobile Network

	PoC
	Push to talk Over Cellular

	RAA
	Re-Auth-Answer, see [3GPP TS 29.061].

	RAN
	Radio Access Network

	RANAP
	Radio Access Network Application Protocol specified in [3GPP TS 25.413]

	RAR
	Re-Auth-Request, see [RFC3588].

	RNC
	Radio Network Controller

	RRC
	Radio Resource Control, see [3GPP TS 25.331], [3GPP TS 36.331]

	RRM
	Radio Resource Management

	SGSN
	Service GPRS Support Node

	SGW
	Serving Gateway

	TBCP
	Talk Burst Control Protocol, see [OMA-PCPS-UP].

	TCP
	Transmission Control Protocol

	TMGI
	Temporary Mobile Group Identifier, see [3GPP TS 26.346].

	TOI
	Transport Object Identifier

	UE
	User Equipment

	UTRAN
	Universal Terrestrial Radio Access Network

	3GPP
	3rd Generation Partnership Project
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[bookmark: _Toc400483854]From a market perspective...  
What can you do with this specification?
What problem does this solve?
How can this specification be applied?
Consider the target audience and provide deployment examples as possible.
DELETE THIS COMMENT >> 
The PCPS Enabler is intended to deliver a complete set of Push-to-Communicate for Public Safety application and service layer standards (for voice and data), hence the PCPS acronym. This enabler is an update from the PoC V2.1 Enabler.
This specification describes how Multicast PoC applies to PoC Group Sessions. Multicast PoC is optional for the PoC Server and the PoC Client.
Version 12.01
PCPS V1.0 has a limited scope, serving as a limited OMA PoC Enabler Update from the current version of PoC V2.1. 
PCPS V1.0 updates PoC V2.1 to support 3GPP Release 12 LTE and relevant key features based upon completed 3GPP requirements up through Release 12.
PCPS V1.0 is synchronized to 3GPP Release 12, specifically excluding the following in progress Release 12 work:
· Group Communication System Enablers for LTE (GCSE_LTE) 
· Proximity Services (ProSe) 
PCPS V1.0 is synchronized to 3GPP Release 12, to specifically include the following:
· Adapt PoC V2.1 Multicast (currently using MBMS over UTRA) to use eMBMS over LTE
· Update PoC V2.1 SIP/IP Core operations to align with 3GPP Release 12 LTE architecture
· This section provides a high level, concise and informative description of the main functionality supported in the initial version of the specification.  The description should be brief, target length should be a few paragraphs.   When the enabler or reference release is finished, this description should be aligned with the final functionality. 
DELETE THIS COMMENT

This is the initial version of the specification and describes how Multicast PoC applies to PoC Group Sessions. Multicast PoC is optional for the PoC Server and the PoC Client.
The PCPS V1.0 enabler supportsis version of Multicast PoC includes:
· Notification of the availability of a Multicast PoC Channel during a PoC Session.
· Distribution of Continuous Media over the Multicast PoC Channel.
· Distribution of Discrete Media over the Multicast PoC Channel.
· File repair.
This feature requires multicast/broadcast capabilities in the underlying radio access network and a key distribution function  in the Home PoC Network.
TIn this version of the specification, defines procedures for bothonly MBMS over UTRA and eMBMS over eUTRA is supported as the underlying multicast/broadcast radio access technologies.
[bookmark: _Toc400483855]Overview
Mission critical application sometimes requires that many people are located in the same geographical area. For example: fire-fighters trying to put out a fire, or security guards at a big sports event. In those occasions it is very important that there are undisturbed communications. 
In order to guarantee undisturbed communications the multicast/broadcast capabilities of radio access networks can be utilized.
The multicast/broadcast radio access network can use different access technologies than the radio access network used for unicast. Examples on multicast/broadcast radio access technologies are: MBMS, BCMCS, and DVB-H. The multicast/broadcast capability in a PoC Session is referred to as the Multicast PoC Channel in this and other PoC specifications.
The decision to use a Multicast PoC Channel in a PoC Session is taken by the PoC Server performing the Participating PoC Function based on a local policy in the PoC Server. The Multicast PoC Channel can be started during the ongoing PoC Session. One Multicast PoC Channel can be shared by several PoC Sessions.
The Multicast PoC Channel can be started in one or more radio network cells at the same time.
The Multicast PoC Channel requires support in the PoC Server performing the Participating PoC Function, in the access network and in the PoC Client. A PoC Client that does not support Multicast PoC or is out of range of the Multicast PoC Channel receives Media as a unicast Media stream.
Figure 1 "PoC Group Session using a Multicast PoC Channel" shows a PoC Session utilizing the multicast/broadcast capabilities of the radio network.


[bookmark: _Ref213149537][bookmark: _Toc400483973]Figure 1: PoC Group Session using a Multicast PoC Channel.
In the figure the PoC Server performing the Participating PoC Function is using a Multicast PoC Channel towards a group of PoC Clients in the PoC Session while two of the PoC Clients are connected via a unicast connection. The PoC Server performing the Participating PoC Function can use the Traffic Optimisation function as described in [OMA-PoC-CP] towards the PoC Server performing the Controlling PoC Function in order to reduce the Media Streams between the PoC Servers.
The steps to establish a Multicast PoC Channel are as follows:
1. A PoC Session is established as described in the [OMA-PCPS-CP];
2. The PoC Server performing the Participating PoC Function starts the Multicast PoC Channel as described in this document;
3. The PoC Server performing the Participating PoC Function announces the Multicast PoC Channel to the PoC Clients as described in this document;
4. The PoC Client connects to the Multicast PoC Channel when it is available in the radio network as described in this document; and,
5. The PoC Client and the PoC Server performing the Participating PoC Function negotiates the use of the Multicast PoC Channel as described [OMA-PCPS-CP] with the Media Parameters described in this document.
Once the Multicast PoC Channel is started the PoC Server performing the Participating PoC Function starts sending Media towards the Multicast Address selected for Multicast PoC Channel. Media Streams and TBCP/MBCP messages sent over the Multicast PoC Channel are encrypted. If no PoC Client has yet connected to the Multicast PoC Channel Media is buffered and is discarded by the radio access network when the buffer is full.
The Multicast PoC Channel can be stopped by the PoC Server performing the Participating PoC Function at any point in an ongoing PoC Session based on local policy or when the last PoC Session using the Multicast PoC Channel is released.
The PoC Client can disconnect from the Multicast PoC Channel at any point during the PoC Session, e.g. because the PoC Client is moving in to an area where the Multicast PoC Channel is not available or when the PoC Client leaves the PoC Session.
When the PoC Client switches from the Multicast PoC Channel to the normal unicast RTP Session or to the MSRP session the PoC Client, if possible, ensures that a minimum of disturbance occurs by staying connected to the Multicast PoC Channel until a new Media session is negotiated and the Media Stream is received over the normal unicast RTP Session or the MSRP session instead.
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