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1 Reason for Change

BCAST has identified Requirements and defined the Architecture for Notification, therefore, we propose the technical CR for notification function, which is described in TS Service Guide. 

Based on the observations above this contribution proposes the discovery information, delivery guidelines, and message format for Notification Messages. Notification Messages may be used for various purposes ranging from Advertisements to Service Guide update. They will need to be delivered to terminals with minimal impact to ongoing sessions. 

In this contribution it is proposed that Notification Messages are delivered via UDP/IP with specially designated UDP ports and IP addresses. The main focus in based on UDP ports which are usually used to distinguish applications. A specially designated UDP port is to be used when creating Notification Messages. This UDP port is known to the terminal and when a terminal receives a UDP packet with the designated UDP port, it processes the UDP packet as a container for a Notification Message. A UDP packet created with the designated UDP port is encapsulated into an IP packet using IP addresses of ongoing broadcast sessions of terminals which are to receive the Notification Messages. 
It is also allowed that the delivery of Notification Messages to terminals to be possible without creating a separate Notification session for terminals. 
The notification message format is constructed so that it is applied to the following upcoming events:
- Change of service schedule

   - The notice of starting service
   - Promotion of a specific broadcast service

   - Text or Multimedia based message or notice

   - Emergency Message

   - Advertisements

   - Compelling contents

- Service Guide Update or change information and reference

- Etc

And, if afurther enhancement is required, then BCAST can add more useful parameters to the basic notification message.
   - Etc.

Also, the proposed Notification Message Schema has three types for supporting the Notification Function, which are NotificationType, PresentationType, and UsageType.  
NotificationType is for distinguishing between User-oriented and Terminal-oriented Notification Messages.  User-oriented notification is for user’s to see the text or multimedia message on his or her terminal display.  Terminal- oriented notification is for terminal’s to receive Service Guide, service, or contents right after the terminal is notified of starting service or contents, or SG update.

PresentationType defines how the Notification Messages are rendered to the users. User can see the Notification Message immediately during reception of services or contents and see the stored Notification Message at any time after he or she finishes watching his or her services or contents. Or Notification Messages can be rendered overlaying the present services or contents.

UsageType is used in the Terminal- oriented Notification and give information about the usage of the Notification Message. UsageType can be SG Update or Change, the start of service, the start of file download, and so forth. 
2 Impact on Backward Compatibility

None.

3 Impact on Other Specifications

None.

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

If this CR is agreed, Notification Section in TS-Service Guide will be change as proposed.
6 Detailed Change Proposal

8. Notification

Notification SHALL provide updates and information of forthcoming, imminent or immediate events related to the BCAST system or broadcast service. It MAY also be applied for use as advertisements or any other predefined use if required. 

8.1 Discovery of Notification Information
The Notification Message discovery information SHALL be defined in the Service Guide Delivery Descriptor as defined in section 5.4.2. 
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	Description
	Data type

	NotificationReception
	E1
	M
	1
	Reception information for Notification Messages.  

NotificationPort is mandatory because a designated UDP Port SHALL be used to deliver the notification message through an on-going session or the designated session while NotificationAddress is optionally used for the delivery of Notification Messages through the designated multicast or broadcast session.


	

	NotificationPort
	A
	M
	1
	Notification Message delivery UDP Port number
	Integer

	NotificationAddress
	A
	O
	1
	Notification Message delivery   IP multicast address
	String


Legend: 

Type: E = Element, A = Attribute, E1 = 1st level sub-element, E2= 2nd level sub-element;



Category: O = Optional, M = Mandatory;
8.2 Notification Message Delivery

Notification Messages SHALL be created by the NTG (Notification Generation Function) according to the structure in section 8.3 and SHALL be prepared for delivery by the NTDA (Notification Distribution/Adaptation Function) by encapsulating the Notification Message with UDP and IP as defined in 8.2.1.

8.2.1 Notification Delivery Method
Notification Messages SHALL be delivered to terminals using one or both of the following methods:

· Notification Message delivery embedded into ongoing sessions: Notification Messages SHALL be encapsulated into UDP packets using the predefined UDP port, i.e. NotificationPort, After UDP encapsulation ongoing session IP addresses of terminals to receive Notifications SHALL be used for IP packet encapsulation.

· Notification Message delivery through separate sessions: Notification Messages SHALL be encapsulated into UDP packets using the predefined UDP port, i.e. NotificationPort, After UDP encapsulation the predefined IP multicast/broadcast address, i.e. NotificationAddress SHALL be used for IP packet encapsulation. 

Note: While using Notification Message delivery through separate sessions with interaction channels, unicast IP addresses MAY be used instead of IP multicast/broadcast addresses.

8.2.2 Notification Delivery Channels
Notification Messages MAY be delivered to terminals through one or both of the following two channels:

· Broadcast Channel: UDP/IP encapsulated Notification Messages SHALL be delivered to terminals via the Broadcast Distribution System.

· Interaction Channel: UDP/IP encapsulated Notification Messages SHALL be delivered to terminals via the Interaction Network. 
8.2.3 Notification Delivery Protocol Stack

Notification Messages SHALL be encoded in XML and delivered in a UDP packet. It is recommended that to avoid IP level segmentation Notification Message sizes should be less than 1500 bytes, the average network MTU (Maximum Transmission Unit) size. 

	Notification Message (XML)

	UDP

	IP


8.3 Notification Message Format

The Notification Message Format describes to the terminal or the user about upcoming event.
	Name
	T
y
p
e
	C
a
t
e
g
o
r
y
	C
a
r
d
i
n
a
l
i
t
y
	Description
	Data Type

	Notification
	E
	O
	0..N
	Notification Message Fragment

Contains the following attributes:

ID

NotificationType

Validity

Contains the following elements:

Name

Description

PresentationType

ExtensionURL

SessionInformation

MediaInformation


	

	ID
	A
	M
	1
	Identifier of Notification Message
	AnyURI

	NotificationType
	A
	M
	1
	Notification Type:

If NotificationType=0, this message is user-oriented message, such as notice from SP, Multimedia message, emergency, etc.

If NotificationType=1, this message is terminal-oriented message, such as service guide update, start of service or file download, etc.

Other NotificationType can be determined due to service providers, operators, or broadcasters’ purpose
	Integer

	Validity
	A
	O
	0..1
	Valid time of Notification message fragment.

If Validity is specified, Notification message should be expired at the specified time.
	Integer (32 bits) expressed as NTP time

	Name
	E1
	M
	1..N
	Name or title of notification message, possibly in multiple languages.

The language is expressed using built-in XML attribute xml:lang with this element.
	String

	Description
	E1
	M
	1..N
	Description or Messages of Notification, possibly in multiple languages

The language is expressed using built-in XML attribute xml:lang with this element
	String

	PresentationType
	E1
	O
	0..1
	Defines the type of presentation for received notification messages

If PresentationType=0, Terminal will immediately render the notification message after interrupting all the application.

If PresentationType=1, Terminal will store the notification message.  User can see the stored message whenever he or she want.

If PresetationType=2, Terminal will render the notification message, overlaying the present playing services.

Other PresentationType can be determined due to service providers, operators, or broadcasters’ purpose
	Integer

	ExtensionURL
	E1
	O
	0..N
	URL containing additional information related to  notification message
	AnyURI

	SessionInformation
	E1
	O
	0..N
	Defines the delivery session information, objects or fragments information delivered through the indicated session, and URI as alternative method for delivery.  After receiving Notification Message with SessionInformation, Terminal would access the relevant session specified by SessionInformation and take a proper action like updating Service Guide, receiving contents, etc.

Contains the following attributes:

         ValidFrom

         ValidTo

         UsageType

Contains the following elements:

         DeliverySession

         TransportObjectID

         Fragment

         AlternativeURI
	

	ValidFrom
	A
	O
	0..1
	The first moment when the session for terminal to receive data is valid.  
	Integer (32 bits) expressed as NTP time

	ValidTo
	A
	O
	0..1
	The last moment when the session for terminal to receive data is valid
	Integer (32 bits) expressed as NTP time

	UsageType
	A
	O
	0..1
	Defines the type of the object transmitted through the indicated delivery session.

If UsageType=0, the indicated delivery session would be used for transmitting the fragment of the updated or changed Service Guide.

If UsageType=1, the indicated delivery session would be used for file delivery.

If UsageType=2, the service would start through the indicated delivery session at scheduled.

Other PresentationType can be determined due to service providers, operators, or broadcasters’ purpose
	Integer

	DeliverySession
	E2
	M
	1
	Target delivery session information indicated by the notification message.

Contains the following attributes:

        SourceIP

        TransportSessionID
	

	SourceIP
	A
	M
	1
	Source IP address of the delivery session
	String

	TransportSessionID
	A
	M
	1
	Identifier of target delivery session
	unsignedShort (16bits)

	TransportObjectID
	E2
	O
	0..N
	The transport object ID(TOI) of the object transmitting through the indicated delivery session including the following Fragment Elements
	unsignedInt(32bits)

	Fragment
	E2
	O
	0..N
	Fragment information of updated or changed Service Guide which is available over the broadcast channel.

Contains the following attributes:

     FragmentID

    FragmentVersion
	

	FragmentID
	A
	O
	0..1
	The identifier of the announced fragment.
	unsignedInt(32bits)

	FragmentVersion
	A
	O
	0..1
	The version of the announced fragment.
	unsignedByte(8bits)

	AlternativeURI
	E2
	O
	0..1
	Alternative URI for receiving the object via the interaction channel.  If terminal cannot access the indicated delivery session, terminal can be received the object associated with the notification message by AlternativeURI.
	AnyURI

	MediaInformation
	E1
	O
	0..1
	Media Information which is needed to construct multimedia notification messages.

Contains the following elements:

     Picture

     Video

     Audio
	

	Picture
	E2
	O
	0..N
	Defines how to obtain a picture and MIME type.

Contains the following elements:

    MIMEtype

    PictureURI
	

	MIMEtype
	A
	O
	0..1
	MIME type of Picture
	String

	PictureURI
	A
	O
	0..1
	The URI referencing the picture
	AnyURI

	Video
	E2
	O
	0..N
	Defines how to obtain a video and MIME type.

Contains the following elements:

    MIMEtype

    VideoURI
	

	MIMEtype
	A
	O
	0..1
	MIME type of Video
	String

	VideoURI
	A
	O
	0..1
	The URI referencing the video
	AnyURI

	Audio
	E2
	O
	0..N
	Defines how to obtain a audio and MIME type.

Contains the following elements:

    MIMEtype

    AudioURI
	

	MIMEtype
	A
	O
	0..1
	MIME type of Audio
	String

	AudioURI
	A
	O
	0..1
	The URI referencing the audio
	AnyURI


Legend: 

Type: E = Element, A = Attribute, E1 = 1st level sub-element, E2= 2nd level sub-element;



Category: O = Optional, M = Mandatory;
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