Page 1



3GPP TSG-SA4#84 
S4-0663
6th - 10th July 2015, Rennes, France












rev. of S4-150316
	CR-Form-v11.1

	CHANGE REQUEST

	

	
	26.346
	CR
	0454
	rev
	1
	Current version:
	13.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	x
	Radio Access Network
	
	Core Network
	x


	

	Title:

	Service Announcement Profile for MBMS

	
	

	Source to WG:
	Ericsson LM

	Source to TSG:
	S4

	
	

	Work item code:
	MEPRO
	
	Date:
	2015-05-08

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-13

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)

	
	

	Reason for change:
	The creation of a service announcement profile for MBMS has been aggreed within the MEPRO Workitem

	
	

	Summary of change:
	An MBMS User Service Discovery / Announcement Profile is defined.

	
	

	Consequences if not approved:
	

	
	

	Clauses affected:
	X (new)

	
	

	
	Y
	N
	
	

	Other specs
	
	x
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	x
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	x
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


Annex X (Normative):
MBMS Profiles
X.1 Introduction and Scope

The MBMS User Services as defined in this specification offer a broad set of media delivery services such as for Live Video distribution over MBMS and evolved MBMS systems. In the historic development of the specification, as well as in the context of the broad applicability, different features and alternatives for the same functionality were added over time and different Releases.

This Annex defines a set of profiles. Each profile defines a set of features and tools to support a certain set of use cases. If an MBMS client claims to support a profile as defined in this Annex, it shall implement all mandatory features of the profile. If an MBMS User services offering claims to offer a service using a specific profile, it shall only use features that are included in profile.

X.2 MBMS User Service Discovery / Announcement Profile
X.2.1 Introduction

The intention of Service Discovery is to allow UEs to find the available MBMS User Services defined on the MBMS enabled network and the associated service access information for services of interest. Among others, the UE needs the service access information to initiate the reception of a particular MBMS User Service and to find the data of associated with the MBMS User Service on the radio interface. 

In a typical deployment scenario that is covered by this profile,the service metadata is announced to the UEs in advance of a MBMS session, however there are also use cases where it is necessary to update the metadata during and sometimes after a MBMS file download delivery has completed.

Clause 5.2 of this specification defines multiple optional features, such as Service Announcement over MBMS and unicast bearers. This clause specifies one profile for Service Discovery / Announcement. The intention of this profile is to limit the number of optional features and to define the set of provided metadata fragments.

This profile defines the provision of the service access information to UEs. The service access information includes all the needed information to acquire the data stream(s) belonging to the service of interest from the radio interface. Application specific metadata (e.g., electronic program guide or other metadata), which provide additional information about the content or the content purpose are not in scope of this profile. It is expected that the application specific metadata are application specific and provided with the MBMS application. 

X.2.2 Definition of a Service Discovery Channel

MBMS User Service Discovery/Announcement involves the delivery of metadata fragments to many UE receivers in a suitable manner. The metadata itself describes the access details for the services. A metadata fragment is a single uniquely identifiable block of metadata. Typically, multiple metadata fragments are needed to describe the access to a service.

The SDCH is an MBMS user services that shall only carry Service Announcement Metadata Fragments. All Service Announcement Metadata Fragments shall be carried on the SDCH. An MBMS client shall receive all data carried on an SDCH.The SDCH is using a special purpose MBMS bearer which is always considered operationally available. From the system perspective the SDCH is essentially created and managed in the same way as any other MBMS delivery session instance. From a UE perspective, the MBMS bearer for the SDCH is similar to other MBMS bearer. 
Similar to other MBMS user services, the SDCH is also described through metadata fragments. The procedure to acquire the metadata fragments for the SDCH is called SDCH bootstrap procedure in the following. The SDCH is using a single MBMS download delivery session.

The SDCH download delivery session and the associated MBMS bearer is constantly activated during the lifetime of the service announcement. The SDCH is setup as a nationwide announcement channel or at least covering all potential broadcast areas in the system. 

The metadata fragments of all scheduled and on-going services are combined into a single service announcement file (SA file), a Multipart MIME file as described in section X.1.3. The service announcement file is repeated continuously on the SDCH. UEs are checking the SDCH with a certain periodicity, e.g., 15min, for updates like newly available services. The overall goal is to ensure that as many UEs as possible are able to receive the announcement information prior to the MBMS session. The basic approach is shown in Figure X. 
In case multiple access system bands (e.g. E-UTRAN is offered through multiple carries) are used in the deployment, the SDCH shall be carried through all bands where eMBMS services are available. The intention is that UEs should not change the band only to check the SDCH for updates.
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Figure X - Service Discovery Channel (SDCH) Usage

X.2.3 Service Announcement File structure

Service announcement metadata is transported via MBMS Download Delivery. The metadata fragments of all services shall be delivered as one aggregated Multipart MIME file of multipart/related type as defined in clause 5.2.6. When a USBD or any other fragment of a service is updated, an updated multipart MIME file is transmitted with a new Content-MD5 value in the FLUTE FDT Instance describing the file.  The UE may use the Content-MD5 to identify new SA File versions.
The metadata envelope plays the role of the root body part on a multipart/related file and includes a list of item elements, with one item for every included metadata fragment where the item metadataURI shall include a unique and absolute HTTP URL referencing that metadata fragment. The metadata envelope in the SA file shall not include the metadataFragment element, i.e., the metadata envelope does not embed the metadata fragments as described in section 11.1.3. This is shown in the example below. 

Each User Service Bundle Description (USBD) includes exactly one userServiceDescription element. Detailed profile of the USBD element is described in section X.1.5.

The SA File shall not include any associated delivery procedure description (ADPD) fragment. The ADPD fragment shall always be sent as an in-band fragment. However, the USBD for a service shall include the URL associatedProcedureDescription attribute to identify the ADPD file for that service, which is used by the device to match the corresponding ADPD fragment from in-band delivery.

The SA file shall contain all DASH initialization segments, which are referenced by all broadcast representations on any MPD included in the SA file. The initialization segment(s) shall be base64 encoded. The metadataURI in the metadata envelope and the Content-Location in the Multipart MIME boundary header shall contain the same initialization segment URL, which is used in the MPD to reference the initialization segment.
The SA file shall be compressed using the RFC 1952 [42] content/transport encoding for transmission and shall have a .gzip file extension. The multipart MIME files shall be carried as a compressed (gzipped) file and uncompressed by the MBMS client, i.e., FLUTE level compression is not to be used.
In RFC1952, the gzip file format allows for the inclusion of the original file name when the FLG.FNAME flag is set to true. It is a requirement for this service discovery profile that the file name be included in gzip files.
X.2.4 Metadata Envelope

The metadata envelope provides references to all metadata fragments within the same SA file document via the metadataURI, which will be unique and absolute HTTP URL. The metadata fragments are embedded (see clause 11.1.3) into the envelope only in case of in-band metadata, where each metadata fragment is embedded on a single item envelope. In-band metadata is send together with the actual content outside of the SDCH.
The validity time validFrom and validUntil for all fragments for the same service shall be aligned for a User Service instance. If the MBMS client receives fragments with unaligned validFrom and validUntil values then the MBMS client will derive a validity for a given service instance based on the intersection of validFrom and validUntil periods for all fragments for that service. 

The intersection of the following required fragments will define the validity for a service: {USBD, SDP, schedule} for file delivery services and {USBD, SDP, schedule, MPD, ISs} for DASH services; a service is valid (fully defined) only if each of these fragments are available and during the intersection period. Note that the validity of the ADPD is not considered as it is not critical for service reception and it may be delivered in-band only. The aligned validity information should include the ADPD back-off and random period such that a validUntil before the ADPD period is over will not unintentionally expire the service and thus abort the ADPD procedures.

A validity time may be adjusted without an increment to the version. When this occurs the BMSC shall deliver the file with an updated checksum. Since the validUntil attribute will have been updated there will be an MD5 change in transport FDT Instance for the corresponding files. The MBMS client shall detect the changed checksum and use this as a trigger to parse the corresponding fragments. Since the UE parser will check validity as well as versioning, the MBMS client has the required methods to perform housekeeping of the metadata fragments.

If the version does not change, the UE only needs to update the validity information and does not need to overwrite the fragment if the version did not change. If the fragment changed and needs to be overwritten, a new version number needs to be signaled in the envelope.

The system will assign relatively short fragment validity “windows” to ensure proper memory management on the UE. Only when the validUntil has passed, can the UE safely delete a metadata fragment for a service. Setting a validUntil to the time in the past is the only method to signal that a service is deleted. This places a requirement on the system to ensure that metadata fragments are correctly managed and are periodically updated and announced to the MBMS client. 

Version management is handled in such a way that the system must ensure version numbers are always increasing. When a version number change is required for a given fragment, the system sends a new version of that fragment, in-band and via the SDCH in the multipart MIME file. In either case the BMSC shall compute a new MD5 checksum allowing the MBMS client to detect the change and then parse the corresponding fragments. There will always be only one version of any fragment at any point in time and therefore only one (highest version) maintained on the UE – with the earlier version removed from the MBMS client storage.
X.2.5 User Service Bundle Description Fragment

The MBMS User Service Bundle Description (USBD) describes only a single user service in the multipart MIME file. There shall be one userServiceDescription element per USBD. When multiple MBMS User Services should be announced, then there should be one USBD for each service within the multipart MIME file.
Each service instance is described through the following metadata fragments. For each service instance, exactly one bundleDescription element shall be present, which shall contain exactly one userServerDescription element. The userServiceDescription element shall contain exactly one deliveryMethod element and exactly one r9:schedule element. The deliveryMethod element references an SDP file, which shall describe one MBMS Download Delivery Session. 

In case of Live DASH services, the userServiceDescription element shall also contain exactly one r9:mediaPresentationDescription element, which references a DASH Media Presentation Description (MPD). One or more initialization segments shall be included into the SA file using base64 encoding.

The USBD fragment should contain an r9:availabilityInfo element, with one or more infoBinding elements. The infoBinding element shall contain the child elements radioFrequency and serviceArea. If the r9:availabilityInfo element is absent, then the device assumes a nation wide service.
For this service announcement profile and for E-UTRAN, the UE shall ignore the radioFrequency child element. Instead, the UE shall read and use the radio frequency from the E-UTRAN System Information Block 15 (SIB), which provides the binding between the frequency agnostic Service Area ID (SAI) and the radio frequency.

This is the list of supported attributes and elements:

· bundleDescription.schemaVersion
· userServiceDescription@serviceId 

· userServiceDescription@serviceClass
· userServiceDescription.Name 
· userServiceDescription.serviceLanguage

· userServiceDescription.deliveryMethod

· userServiceDescription.r9:mediaPresentationDescription

· userServiceDescription.r9:schedule – needs to be included 

· userServiceDescription.r9:availabilityInfo – needs to be included

· A list of serviceArea advertises SAIs where the service is available – requires SIB15 support

· Includes at least one radioFrequency

· delimiter – set to 0 (zero)
· userServiceDescription.deliveryMethod attributes 

· associatedProcedureDescription 

· sessionDescriptionURI

· accessPointName – may be set to the same value for all services

· delimiter – set to 0 (zero)
This is the list of not supported attributes and elements: <to be checked>

· fecDescriptionURI.
· accessGroup

· serviceGroup

· requiredCapabilities

· initializationRandomization and terminationRandomization

· Registration
· deliveryMethod elements 

· accessGroupID

· protectionDescriptionURI 
· alternativeAccessDelivery

X.2.6 Schedule Fragment

The r9:schedule element references a Schedule Fragment, which contains at least one serviceSchedule element, which shall include at least one sessionSchedule element. The serviceSchedule may optionally contain one or more fileSchedule elements. The sessionSchedule describe the start and stop of a broadcast event identified by the serviceId and the serviceClass. The UE should expect during the time period defined by start and stop, that the MBMS bearer is active. When fileSchedule is included, a serviceSchedule groups a sessionSchedule and all fileSchedule elements for files transmitted during that session; the start and end for each fileSchedule shall be between the start and end of the serviceSchedule.    

All timestamps in the Schedule Fragments shall be UTC timestamps, i.e. the timezone indication shall always be present. When a schedule fragment describes multiple sessions or file that span the daylight saving time changes, the UTC times need to properly account for the time change.

A schedule description instance may be delivered to the UE as part of the SA file in SDCH and in-band within a MBMS Download delivery session. The most recently delivered schedule fragment will take priority on the UE as indicated by the metadata envelope.
This is the list of supported attributes and elements:

· scheduleDescription.schemaVersion

· scheduleDescription.sessionSchedule
· @start

· @stop

· @index
· scheduleDescription.sessionScheduleOverride
· @index

· @cancel
· scheduleDescription.fileSchedule
· scheduleDescription.fileSchedule.fileURI
· @cancelled
· scheduleDescription.fileSchedule.deliveryInfo (Not included when canceling a file)
· @start

· @stop
X.2.7 Associated Delivery Procedure Description Fragment

The information in an instantiated Associated Delivery Procedure Description (ADPD) fragment can be different, depending on the serviceURIs that could be different for different BM-SCs. 

When an updated ADPD fragment does not include a postFileRepair element anymore, then all outstanding file repairs for the service shall be cancelled.

The MBMS client shall use the updated list of service URLs in the most recent ADPD. 

Changes to the offset time or the random time period attributes in the psotFileRepair shall reset any previously set timer according to the new parameters on the MBMS client. Traffic impacts must be taken into account before any changes to the offset time period and the random time parameters are made in the system.

The MBMS client shall always use the latest received ADPD.
This is the list of supported attributes and elements:

· associatedProcedureDescription.postFileRepair
· @offsetTime

· @randomTimePeriod
· associatedProcedureDescription.postReceptionReport
· @offsetTime

· @randomTimePeriod

· @samplePercentage

· @forcedTimeIndependence

· @reportType

· .serviceURI
X.2.8 In-Band Fragments

In some cases, service announcement fragments need to be updated or are only provided in-band with the User Service content. 

The specific use cases requiring fragments to be sent in-band of an existing delivery session instance are: 

· File repair and reception reporting abort (both for current “in broadcast” and “fully broadcasted” file deliveries). 

· Extending or modifying file repair, reception reporting (both for current “in broadcast” and “fully broadcasted” file deliveries). 

· Re-scheduling and updates to services or extensions to e.g. live MPEG-DASH broadcasts requiring the extension of a broadcast session. 
· Updating MPDs with e.g. new periods or information for the session end.
The Associated Delivery Procedure Description (ADPD), Media Presentation Description (MPD) and schedule fragments may be updated in-band with the content stream. In-Band fragments should be repeated with a certain interval over a certain duration to increase reception robustness. 

Each in-band fragment shall be embedded into a single metadata envelope as defined in clause 11.1.3. Embedding a fragment in an envelope means that a single file is sent. This allows for consistent version control on the MBMS client.
For the naming of in-band fragments that are embedded on a separate metadata envelope the following rules shall apply:

· The URL for the included fragment should be described in the metadataURI element in the envelope and match the same URL from the USBD. 

· A unique fileURL shall be used for each metadata envelope embedding a different metadata envelope.

· The fileURL for the envelope in the FDT Instance should be different than that in the metadataURI for the embedded fragment. The FDT Instance for the envelope with the embedded fragment should also describe the envelope MIME type.

· The fileURLs for the envelope file should not be changed but be updated when the validity info or the fragment is changed.

The MBMS client will collect in-band fragments based on the content-type and when an envelope file name has a new version, new MD5, the UE will process the envelope and detect which fragment was update.

BMSC shall add the content-md5 for each in-band fragments. A fragment version may be updated when a new MD5 is associated with the fragment in the FDT instance.

This will enable the MBMS client to use the same mechanism for detecting changes as used for the SDCH, namely to detect a checksum change, and then retrieve it and overwrite the previous control fragment version used in the middleware.

The FLUTE packets of In-band fragments may be interleaved with the FLUTE packets of other content files for a specific file download session. In-band delivery will always take precedence for MBMS client processing (even if the envelope version is the same and the only change is the envelope validity time).
X.2.8 Example

The example below shows a fragment of a multipart MIME file for Service Announcement illustrating only an envelope referencing three USBD fragments, where each USBD includes only one userServiceDescription element, each of which in turn references its own SDP and Schedule fragments. USBD-1 describes a file download service whereas USBD-2 and USBD-3 describe two different multimedia MPEG DASH streaming services and therefore also reference a respective MPD (MPD-2 and MPD-3).
In the examples below, it is shown some instantiations of USBD and schedule fragment that are generated out of the specific schema version in the current release of the specification. A UE of a previous release will also be able to parse the instantiations, since the UE will ignore the new elements/attributes added in the most recent version of the schemas, thanks to already specified schema extension mechanisms built into the older version of the schema that the UE built to previous release will use.
MIME-Version: 1.0 Content-Type: multipart/related; boundary="112233445566778899"; type="application/mbms-envelope+xml" Content-Description: LTE MBMS Service Announcement 

--112233445566778899

Content-Type: application/mbms-envelope+xml Content-Location: http://usd.ex.com/fragments/envelope.xml

<?xml version="1.0" encoding="UTF-8" standalone="no" ?>

<metadataEnvelope xmlns="urn:3gpp:metadata:2005:MBMS:envelope" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:3gpp:metadata:2005:MBMS:envelope MetadataEnvelope.xsd">

<item contentType="application/sdp" metadataURI="http://usd.ex.com/fragments/sdp-1.sdp" validFrom="2012-03-01T18:53:10Z" validUntil="2012-03-07T18:53:10Z" version="1"/>

<item contentType="application/mbms-schedule+xml" metadataURI="http://usd.ex.com/fragments/schedule-1.xml" validFrom="2012-03-01T18:53:10Z" validUntil="2012-03-07T18:53:10Z" version="1"/>

<item contentType="application/mbms-user-service-description+xml" metadataURI="http://usd.ex.com/fragments/usdBundle-1.xml" validFrom="2012-03-01T18:53:10Z" validUntil="2012-03-07T18:53:10Z" version="1"/>

<item contentType="application/sdp" metadataURI="http://usd.ex.com/fragments/sdp-2.sdp" validFrom="2012-03-01T18:53:10Z" validUntil="2012-03-07T18:53:10Z" version="1"/>

<item contentType="application/dash+xml" metadataURI="http://usd.ex.com/fragments/mpd-2.xml" validFrom="2012-03-01T18:53:10Z" validUntil="2012-03-07T18:53:10Z" version="1"/>

<item contentType="application/mbms-schedule+xml" metadataURI="http://usd.ex.com/fragments/schedule-2.xml" validFrom="2012-03-01T18:53:10Z" validUntil="2012-03-07T18:53:10Z" version="1"/>

<item contentType="video/3gpp" metadataURI="http://usd.ex.com/fragments/is-0.3gp" validFrom="2012-03-01T18:53:10Z" validUntil="2012-03-07T18:53:10Z" version="1"/>

<item contentType="video/3gpp" metadataURI="http://usd.ex.com/fragments/is-1.3gp" validFrom="2012-03-01T18:53:10Z" validUntil="2012-03-07T18:53:10Z" version="1"/>

<item contentType="application/mbms-user-service-description+xml" metadataURI="http://usd.ex.com/fragments/usdBundle-2.xml" validFrom="2012-03-01T18:53:10Z" validUntil="2012-03-07T18:53:10Z" version="1"/>

<item contentType="application/sdp" metadataURI="http://usd.ex.com/fragments/sdp-3.sdp" validFrom="2012-02-29T20:53:10Z" validUntil="2014-07-04T10:11:12Z" version="1"/>

<item contentType="application/dash+xml" metadataURI="http://usd.ex.com/fragments/mpd-3.xml" validFrom="2012-02-29T20:53:10Z" validUntil="2014-07-04T10:11:12Z" version="1"/>

<item contentType="video/3gpp" metadataURI="http://usd.ex.com/fragments/is-2.3gp" validFrom="2012-02-29T20:53:10Z" validUntil="2014-07-04T10:11:12Z" version="1"/>

<item contentType="video/3gpp" metadataURI="http://usd.ex.com/fragments/is-3.3gp" validFrom="2012-02-29T20:53:10Z" validUntil="2014-07-04T10:11:12Z" version="1"/>

<item contentType="video/3gpp" metadataURI="http://usd.ex.com/fragments/is-4.3gp" validFrom="2012-02-29T20:53:10Z" validUntil="2014-07-04T10:11:12Z" version="1"/>

<item contentType="video/3gpp" metadataURI="http://usd.ex.com/fragments/is-5.3gp" validFrom="2012-02-29T20:53:10Z" validUntil="2014-07-04T10:11:12Z" version="1"/>

<item contentType="application/mbms-schedule+xml" metadataURI="http://usd.ex.com/fragments/schedule-3.xml" validFrom="2012-02-29T20:53:10Z" validUntil="2014-07-04T10:11:12Z" version="1"/>

<item contentType="application/mbms-user-service-description+xml" metadataURI="http://usd.ex.com/fragments/usdBundle-3.xml" validFrom="2012-02-29T20:53:10Z" validUntil="2014-07-04T10:11:12Z" version="1"/>

</metadataEnvelope>

--112233445566778899
The SA file will also contain the referenced USBD, SDP, Schedule and MDP and associated initialization segment elements as individual separate body parts in the multipart MIME, for example below usdBundle1 is described and references schedule-1.
--112233445566778899

Content-Type: application/mbms-user-service-description+xml

Content-Location: http://usd.ex.com/fragments/usdBundle-1.xml

<?xml version="1.0" encoding="UTF-8" standalone="no" ?> 

<bundleDescription

xmlns="urn:3GPP:metadata:2005:MBMS:userServiceDescription"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

xmlns:sv="urn:3gpp:metadata:2009:MBMS:schemaVersion"

xmlns:r7="urn:3GPP:metadata:2007:MBMS:userServiceDescription"

xmlns:r9="urn:3GPP:metadata:2009:MBMS:userServiceDescription" xsi:schemaLocation="urn:3GPP:metadata:2005:MBMS:userServiceDescription USD-schema-main.xsd">

<userServiceDescription serviceId="urn:3GPP:metadataSoftwareUpdate-1" r7:serviceClass="urn:oma:bcast:ext_bsc_3gpp:exApp:FOTA">

<name>Software Update</name>

<deliveryMethod accessPointName="fota.ex.com" sessionDescriptionURI="http://usd.ex.com/fragments/sdp-1.sdp">




<sv:delimiter>0</sv:delimiter>

</deliveryMethod>

<r9:schedule>

<r9:scheduleDescriptionURI>http://usd.ex.com/fragments/schedule-1.xml</r9:scheduleDescriptionURI>

</r9:schedule><sv:delimiter>0</sv:delimiter>

</userServiceDescription>

<sv:schemaVersion>1</sv:schemaVersion>

</bundleDescription>

--112233445566778899.

Content-Type: application/mbms-schedule+xml

Content-Location: http://usd.ex.com/fragments/schedule-1.xml

<?xml version="1.0" encoding="UTF-8" standalone="no" ?>

<scheduleDescription xmlns="urn:3gpp:metadata:2011:MBMS:scheduleDescription" 

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:sv="urn:3gpp:metadata:2009:MBMS:schemaVersion"

xsi:schemaLocation="urn:3gpp:metadata:2011:MBMS:scheduleDescription ScheduleDescription.xsd"

scheduleUpdate="2012-02-01T00:00:00Z">

<sv:schemaVersion>1</sv:schemaVersion>

<serviceSchedule> 

<sessionSchedule>

<start>2012-03-01T23:00:00Z</start>

<stop>2012-03-01T23:30:00Z</stop>

</sessionSchedule> 

<fileSchedule>

     
<fileURI>file://fota.ex.com/swupdate/oem-1/model-1/image032212.apk</fileURI>

<deliveryInfo start="2012-03-01T23:00:00Z" end="2012-03-01T23:10:00Z"/>

</fileSchedule>

<fileSchedule>

<fileURI>file://fota.ex.com/swupdate/oem-1/model-2/image098798.apk</fileURI>

<deliveryInfo start="2012-03-01T23:10:00Z" end="2012-03-01T23:20:00Z"/>

</fileSchedule>

<fileSchedule>

<fileURI>file://fota.ex.com/swupdate/oem-1/model-3/image765987.apk</fileURI>

<deliveryInfo start="2012-03-01T23:20:00Z" end="2012-03-01T23:30:00Z"/>

</fileSchedule>

</serviceSchedule>

<serviceSchedule>

<sessionSchedule>

<start>2012-03-07T10:00:00Z</start>

<stop>2012-03-07T10:30:00Z</stop>

</sessionSchedule>

<fileSchedule>

<fileURI>file://fota.ex.com/swupdate/oem-1/model-4/image456345.apk</fileURI>

<deliveryInfo start="2012-03-07T10:00:00Z" end="2012-03-07T10:15:00Z"/>

</fileSchedule>

<fileSchedule>

<fileURI> file://fota.ex.com/swupdate/oem-1/model-5/image504123.apk</fileURI>

<deliveryInfo start="2012-03-07T10:15:00Z" end="2012-03-07T10:30:00Z"/>

</fileSchedule>

</serviceSchedule>

</scheduleDescription>

--112233445566778899
_1457506710.ppt








Low bitrate (e.g 10Kbps MBMS Bearer for SDCH)

SDCH – USD Bundles (Multipart MIME) 

Flute Delivery Session

time

Mobile listens periodically (as defined in its associated  configuration file)

































Multipart MIME File Document Delivery (say) 1.7 secs duration @ 10Kbps



Multipart MIME files are repeated continuously “back to back” on the SDCH



*












