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Introduction
The AE_enTV-S4 work item [1] includes the objective, under the category “Permitted content formats provided by the content provider over xMB-U and their mapping to MBMS User Services and delivery methods”:
Description formats for file delivery sessions that permit efficient use of the download delivery modes in MBMS User services, such as keep-updated, carousels, etc.
Such “description format for file delivery sessions” corresponds to a file delivery manifest referenced by the Session resource property “File delivery manifest URL” of the xMB reference point, as described in TS 26.346, clause 5.4A.2, under Table 5.4A-6. This contribution is a follow-up to companion document S4-AHI696 [2], which proposes key use cases and derived requirements for the delivery of file-based service from an external content providers over MBMS. Based on the cited requirements in [2] and attributes of the ‘File List’ property of the Session resource as shown TS 26.346, Table 5.4A-6, a proposal is provided on the relevant parameters of the file delivery manifest.
Background
The file delivery manifest may be implemented as an XML or JSON encoded document and is provided by the Content Provider (CP) to the BM-SC across xMB-U. It contains a set of properties and requirements pertaining to the announcement, ingestion, and MBMS delivery of files over MBMS. Those files might represent content components of a file-based TV service, or correspond to contents affiliated with a streaming service (for example, application files of an interactivity application associated with a linear TV service). The manifest, as xMB User Plane data, represents an alternative to the delivery of the same parameters as xMB Control Plane data via the xMB-C interface.
It is indicated in Table 5.4A-6 of TS 26.346 that the relevant parameters in the file delivery manifest are expressed by the attributes in the ‘File List’ properties of the Session resource, and may additionally include file schedule information. For ease of reference, Table 1 below reproduces Table 5.4A-6 in TS 26.346:
Table 1: Additional properties for Files (identical to Table 5.4A-6 in TS 26.346)
	Property Name
	
	Property Description
	C
I
	C
O
	G
I
	G
O
	U
I
	U
O
	T
I

	Ingest Mode 
	
	The ingest mode enumerates how resources are ingested into the BM-SC via xMB-U.
· Push: The Content Provider shall push the file to the BM-SC that will immediately process and deliver as soon as it is ready. The BM-SC may be configured to ignore all files that are pushed before session active time, or stage them. In case of Push mode, the BM-SC shall provide back to the content provider the URL the Content Provider shall use to push the files.
· Pull: In this case, the Content Provider provides the resource location from which the BM-SC will fetch the file. The Content Provider may tell the BM-SC when to start fetching the file
	Type
	Unit
	Default

	String 
	None 
	Pull



	
	
	
	M
	O
	
	

	File List 
	
	List of files to be sent. 
In the Push mode, the file list is not used since the BM-SC will monitor its push folder and send the files it receives on a first-come first-served basis.
In Pull mode, the file list contains the following information per file entry:
· file URL: the URL to the file the BM-SC will use to fetch the content
· file display URL: the URL to the file as seen by the UE
· file earliest fetch time: The BM-SC shall fetch the file no sooner than this UTC timestamp. If absent, then the file shall be present on the Content Provider server and the BM-SC may fetch it when it wants.
· file size (optional): The content provider may provide the precise or a file size estimate as input. The BM-SC may update the file size once it has started to fetch the file. 
· file status: Enumeration stating the state of the file. Possible values are pending, fetched, prepared, transmitting, sent.
· Target reception completion time (on the MBMS Client): hint on the due date, when the file should be completely received by the UE. The BM-SC should schedule and order the transmission etc accordingly.
· Keep Update Interval: The BM-SC checks the file resources with the given interval for changes. 
· File repeat / Duration: The number of times the file shall be sent on the session (a value of 1 means the file shall be sent only once). This counter shall be decreased each time the file has been transmitted. When equals to zero, no more file repeat is scheduled. The BM-SC may send FEC instead of source information.
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	File delivery manifest URL
	
	Alternative to the file list. The resource may additionally describe scheduling information for the file.
	Type
	Unit
	Default

	String
	None 
	“”



	
	
	
	O
	O
	
	

	Push URL
	
	
A resource locator for ingesting content using HTTP via xMB-U. 
This is a read-only property managed by the BM-SC and only present when Ingest Mode is set to Push.
	Type
	Unit
	Default

	String 
	None 
	“”



	
	
	
	O
	
	
	

	Display Base URL
	
	When ingest mode is set to Push, the Base URL is seen by the UE. 
	Type
	Unit
	Default

	String 
	None 
	“”



	
	
	
	O
	O
	
	



As seen in the table, characteristics of files to be delivered over MBMS may include file location, file size, time information on file availability at the content provider or in the UE, status, update interval or repetition information for MBMS delivery. In addition to the ‘File List’ properties, it is indicated by the ‘File delivery manifest URL’ entry in Table 5.4A-6 that file delivery schedule information may also be included in the file delivery manifest.
We will first check for validity and completeness of the indicated parameters under the ‘File List’ and ‘File delivery manifest URL’ properties in Table 5.4A-6 of TS 26.346 for representing parameters of the file delivery manifest. Based on the derived requirements for file-based services originating from external content providers for delivery over MBMS as indicated in S4-AHI696 [2], the file manifest should logically convey the following three types of information:
a) Information required by the BM-SC from the CP to enable content ingestion such as:
· size/size range of the content files,
· earliest/latest times a given file is available for acquisition by the BM-SC,
· resource location (fileURL) of the content files for pull-based ingestion.
b) Information pertaining to requirements imposed on the BM-SC by the CP in support of the CP’s service objectives for the announcement and delivery of its file-based services via MBMS or unicast bearers. From that information, the corresponding USD information and MBMS delivery requirements to be supported by the BM-SC can be derived. Examples of this information include:
· the earliest and latest times that a given file is expected to be received at the UE;
· if the files are also available at the CP server for unicast acquisition, their resource locations in the form of HTTP(s) URLs; 
· indication on whether a given file is associated with another service;
· whether a given file known to be associated with another service has an intrinsic temporal relation to a content component of the affiliated service, such that stringent delivery requirements might be imposed;
· whether the file-based service must be delivered as a Datacasting service, and if so, the requisite parameters pertaining to the specific delivery method for the Datacasting service (‘back-to-back’ or ‘scheduled-and-periodic’).
c) General information:
· if MBMS network/service/session related event notifications are to be provided by the BM-SC to the CP, the means for delivery of such notifications (pull or push based, and corresponding pull or push URL);
· if the service is intended by the CP to be delivered to specific geographical areas via MBMS or unicast bearers, the BM-SC should be informed by the CP on the target/restricted delivery area(s).
In general, the information pertaining to type b) should not contain detailed delivery aspects, as such properties should be solely determined or derived by the BM-SC from the high-level service requirements specified by the CP. It should also be checked whether the ‘File List’ parameters in Table 5.4A-6 convey sufficient information for all three types of metadata as indicated above. This assessment is described in Section 3 below.
Analysis of File List Parameters
Table 5.4A-6 indicates that the set of parameters in the File Delivery Manifest should contain those entries under the ‘File List’ property of the Session resource, as well as including file delivery schedule information. Comparing against the information identified as types a) and c) in Sec. 2, the following observations are made:
· File repeat/Duration in Table 5.4A-6 refers to the number of repetitions of file delivery to be specified in the file schedule of service announcement. Logically, this parameter does not belong in xMB, as the scheduling for file delivery on the MBMS bearer is strictly the prerogative of the BM-SC upon taking into account any temporal requirements on MBMS delivery provided by the CP. In other words, it is inappropriate for the CP to dictate how the BM-SC should send the content via MBMS, as implied by the semantics of this parameter.
· It is not completely clear the meaning of and need for the file status attribute in ‘File List’. It is unclear whether the BM-SC or the CP server is the intended recipient of this information, and how that information should be utilized. Also, what is the meaning of the states “pending” and “prepared”? We propose not to include the file status entry in the file manifest.
· A number of parameters pertaining to types b) and c) as described in Sec. 2 are missing in the ‘File List’, as summarized below (non-exhaustive list):
· Service name and service language – in the event of i) Proxy mode of MBMS delivery, ii) the BM-SC performs the service announcement, and iii) the contents of the file-based service are for end-user consumption, basic service information such as the name and language of the service, and the available language in which the service content can be rendered should be provided to the UE;
· Notification delivery – assuming that the SLA between the MNO and the CP allows for notification of MBMS network/service/session related events to be provided to the CP, and depending on whether the pull or push based notification method is to be employed, the corresponding pull or push URL should be provided to the CP server or BM-SC, respectively, by the opposite entity;
· Geographical restriction – if the file-based service is intended by the CP to be restricted in delivery over the MBMS or unicast bearer to certain geographical areas, the BM-SC should be informed by the CP on those restricted area(s);
· Earliest content reception on UE – if required by the CP, the BM-SC should be informed by the CP of the earliest wall-clock time that a given file is expected to be available on the UE for subsequent rendering;
· Latest content reception on UE – if required by the CP, the BM-SC should be informed by the CP of the latest wall-clock time that a given file is expected to be available on the UE for subsequent rendering;
· Content change – The BM-SC should be aware of whether dynamic changes may occur over a given period in the composition of the contents of the file-based service, and if so, for pull-based content ingestion, it should be notified by the CP of such changes, to enable subsequently informing the UE of such changes and scheduling MBMS delivery of the modified/new content; 
· Type of Datacasting service – if a file-based service will be delivered over MBMS as a Datacasting service, the BM-SC should be informed by the CP on the expected periodic update interval of the stock prices in the reported collection (in order to set the value of the child element interval and attribute @mode of the r12:recurrenceAndMonitoring element in the session schedule, in defining the use of the scheduled-and-periodic or back-to-back delivery mode);
· Synchronized to RAP – if the files correspond to an application enhancement of a streaming service, the BM-SC should be informed by the CP on whether a given application file has an inherently tight temporal relation to a random access point (RAP) of a streaming media component of the TV service to which the application enhancement belongs. If so, it implies that this application file should be synchronized in its delivery with that media RAP, for example, delivered slightly ahead of the RAP.
· The following parameters pertaining to file content ingestion (type a) are missing in the ‘File List’, for example:
· Although file earliest fetch time, indicating the earliest absolute time that the BM-SC is allowed to fetch the file (via pull mode), is included in ‘File List’, the related parameter indicating the latest absolute time that the BM-SC is allowed to fetch the file, call it file latest fetch time, is not included.
· Although the BM-SC may be informed of the actual size of the file, via the file size attribute, it may additionally wish to know about the size range of files in the file-based service. This information could be given in the form of minimum file size and maximum file size.
4	Candidate Parameters of File Delivery Manifest
This section builds upon the analysis in Section 3 in compiling a comprehensive set of relevant properties of content files which belong to or are associated with TV services (and more broadly, generic file-based 3rd-party application/content services) for delivery over MBMS.
Table 2 below summarizes the desired contents or parameters of the file delivery manifest. The table is intended to convey a simplified, pseudo-schema representation of the manifest in the form of an XML document, but is not meant to preclude alternative content formats such as JSON. For ease of understanding, file properties as defined in TS 26.346, Table 5.4A-6 are shown as normal text, whereas additionally proposed parameters are shown as underlined text. Note that in Table 2, DistributionWindow and its attributes @startTime and @endTime are intended to represent the delivery schedule information as indicated in the description of ‘File delivery manifest URL’ in Table 5.4A-6.
Table 2: Proposed Parameters of the File Delivery Manifest 
	Element Name
	Card-inality
	Data Type
	Description

	FileManifest
	1
	
	The File Delivery Manifest.

	[bookmark: _GoBack] 

	FileList
	1..N
	 
	Container for the set of files, for delivery over MBMS, whose properties or transport parameters are given in the File Delivery Manifest.
Note that in the following description of the attributes and child elements of FileList, the word “file” is a shorthand for “the file in this instance of FileList”

	
	
	@fileURL
	1
	anyURI
	Resource location of the file to be requested by the BM-SC from the Content Provider server. 

	
	 
 
 
 
	@fileDisplayURL
	1
	anyURI
	URL of the file as provided to the MBMS-aware application.

	
	
	@fileEarliestFetchTime
	0..1
	unsignedInt
	The wall-clock time, expressed as the 32-bit integer portion of an NTP time stamp, representing the earliest time that the BM-SC is allowed to request the file from the Content Provider server. Absence of this attribute is an indication that the BM-SC may submit a request for this file at a time of its choosing.

	
	
	@fileLatestFetchTime
	0..1
	unsignedInt
	The wall-clock time, expressed as the 32-bit integer portion of an NTP time stamp, representing the latest time that the BM-SC is allowed to request the file from the Content Provider server. Absence of this attribute is an indication that the BM-SC may submit a request for this file at a time of its choosing.

	
	
	@fileSize
	0..1
	unsignedInt
	Size of the file (a precise or estimated value) in units of bytes. The value of @fileSize should be in the range between @fileSizeMinimum and @fileSizeMaximum. If this attribute absent, it means that the file size is not known to the Content Provider.

	
	
	@fileSizeMinimum
	0..1
	unsignedInt
	Minimum size of the file in bytes. If this attribute absent, it means that the minimum file size is not known to the Content Provider.

	
	
	@fileSizeMaximum
	0..1
	unsignedInt
	Maximum size of the file in bytes. If this attribute is not present, it means that the maximum file size is not known to the Content Provider.

	
	
	@targetReceptionCompletionTime
	0..1
	unsignedInt
	If present, this attribute represents a hint from the CP to the BM-SC on the expected time, expressed as the 32-bit integer portion of an NTP time stamp, at which the file should be completely received by the MBMS client and made available to the MBMS-aware application. The BM-SC is expected to schedule transmission of the file in accordance to this attribute. Absence of this attribute is an indication that the there is no explicit requirement by the CP on when file reception at the UE should occur.

	
	
	@earliestUEReception
	0..1
	unsignedInt
	If present, this attribute represents a hint from the CP to the BM-SC on the earliest time, expressed as the 32-bit integer portion of an NTP time stamp, at which the file should be received by the MBMS client, to be in turn provided to the MBMS-aware application. The BM-SC is expected to schedule the transmission of the file in accordance to this attribute. Absence of this attribute is an indication that the there is no explicit requirement by the CP on when file reception at the UE should occur, other than it should not be later than @targetReceptionCompletionTimeLatest, if present, in the file delivery manifest.

	
	
	@latestUEReception
	0..1
	unsignedInt
	If present, this attribute represents a hint from the CP to the BM-SC on the on the latest time, expressed as the 32-bit integer portion of an NTP time stamp, at which the file should be received by the MBMS client, to be in turn provided to the MBMS-aware application. The BM-SC should schedule the transmission of the file in accordance to the value of this attribute. Absence of this attribute is an indication that the there is no explicit requirement by the CP on when file reception at the MBMS client should occur, other than it should not be later than @targetReceptionCompletionTimeLatest, if present, in the file delivery manifest.

	
	
	@keepUpdatedInterval
	0..1
	unsignedInt
	Interval that the BM-SC is expected to check for update of the associated file in case it is to be delivered as part of a Keep-Updated Service, as expressed in units of milliseconds.

	
	
	@rapBound
	0..1
	boolean
	If set to “true” or ”1”, it is an indication that the file pertains to an application that has a tight temporal relation to a streaming media RAP. Assuming that the streaming content is DASH-formatted, @rapBound = “true”/”1” is an indication to the BM-SC that in MBMS delivery, this file should be synchronized with, or occurs slightly ahead of, the Media SAP.

	
	
	@unicastAvailability
	0..1
	boolean
	If set to “true” or “1”, it is an indication that this file could also be acquired by the MBMS-aware application over unicast, via HTTP request to the resource location at the CP server given by @fileDisplayURL.

	
	
	ServiceName
	0..N
	
	Title of the file-based service, in one or more languages, in the event of i) Proxy mode of MBMS delivery, ii) the BM-SC performs the service announcement, and iii) the contents of the file-based service is for end-user consumption.

	
	
	
	lang
	0..1
	language
	The language of the service name/title

	
	
	ServiceLanguage
	0..N
	language
	One of more available languages for the file-based service, in the event of i) Proxy mode of MBMS delivery, ii) the BM-SC performs the service announcement, and iii) the contents of the file-based service is for end-user consumption.

	
	
	DistributionArea
	0..1
	stringList
	Information provided by the CP server to the BM-SC identifying the one or more geographical areas to which the file-based service should be distributed. The content/format of each string item, as well as the service delivery by MBMS or unicast bearer service, shall be in accordance to the business agreement established between the CP and the MNO. Absence of this attribute shall be an indication that delivery of the service is not subject to geographical restriction. 

	
	
	
	@schemeIdURI
	M
	xs:anyURI
	A URI that identifies the scheme of the description for the distribution area.

	
	
	
	@value
	O
	String
	The value of the distribution areas associated with the scheme identified by @schemeIdURI.

	
	
	NotificationDelivery
	0..1
	
	If present, this element indicates that MBMS network/service/session related events shall be provided to the CP by the BM-SC.

	
	
	
	@notificationMethod
	0..1
	boolean
	Indication on whether pull- or push-based notification method shall be employed for the delivery of notification messages to the CP.
Value = “0” – Pull delivery
Value = “1” – Push delivery
Default value of this attribute is “0”.

	
	
	
	@pullNotificationURL
	0..1
	anyURI
	The resource location at the BM-SC from which the content provider requests for the notification messages regarding the MBMS network, service or session. This attribute shall only be present when @notificationMethod = “0” or is absent.

	
	
	
	@pullNotificationURL
	0..1
	anyURI
	The resource location at the CP server to which the BM-SC will “push” the notification messages regarding the MBMS network, service or session. This attribute shall only be present when @notificationMethod = “1”. 

	
	
	ServiceAssociation
	0..N
	anyURI
	Identifier of the TV content service to which the file may belong or is associated with. A given file described in the file delivery manifest may belong to/be associated with more than one service.

	
	
	Datacasting
	0..1
	boolean
	If set to “true” or “1”, it is an indication that the file to be delivered over MBMS belongs to a Datacasting service. If this element is absent, or is set to “false” or “0”, it implies that the file does not belong to a Datacasting service.

	
	
	
	@mode
	0..1
	boolean
	If Datacasting is set to “true” or “1”,
· @mode, if set to "true" or "1", it is an indication that the BM-SC should employ the scheduled-and-periodic delivery mode of the Datacasting service.
· @mode, if to "false" or "0", or if this attribute is absent, it is an indication that the BM-SC should employ the back-to-back delivery mode.

	
	
	
	@interval
	0..1
	duration
	If Datacasting is set to “true” or “1”, and
· when @mode = "true" or "1", @interval represents the time duration between successive scheduled transmissions
· when @mode = "false" or "0", @interval represents the nominal duration of successive updates of files carried on the Datacasting service.



5	Summary and Proposal		
It is proposed that the above parameters of the file delivery manifest be discussed and agreed for inclusion in TS 26.346, towards fulfilling the associated objective in the AE_enTV-S4 work item on specification of a file delivery manifest for delivery across xMB-U, as an alternative to delivering the equivalent information via xMB-C. A corresponding CR will be submitted based on the MBS decision regarding this contribution.
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