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1 Introduction

Use case, requirements and gap analysis on targeted advertisement ("Ad") insertion are contained in the MI-EMO Technical Report, TR 26.848.  This contribution provides a reference architecture, description of assumptions and operational procedures, and an example call flow for targeted Ad insertion in DASH-over-MBMS.
2 Proposed Architecture
A reference system architecture comprising functional entities involved in the delivery of metadata, MPD updates, DASH-formatted media content and targeted Ads from the content provider and ad source to the UE is shown below in Figure 1.
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Figure 1 – Example System Architecture for Targeted Ad Delivery in DASH-over-MBMS

2.1
User Classification
It is assumed that the MBMS service application (e.g. the 'XYZ Football App') is aware of the user classification for Ad personalization purposes.  How this is done (e.g. the App may have access to user profile/preference information, subscription data, content consumption history, or a content recommendation engine) is outside the scope of TS 26.346.  For simplicity, assume that user classification information can be summarized by a group identifier or groupID value which is passed from the App to the DASH client.  In turn, the DASH client will forward this value to the MBMS client.
2.2
Ad Break and MPD Updating
Remote Period elements in the MPD inform the DASH client of the description and access information for Ad contents.  There are two scenarios and associated means for informing the DASH client, via the remote Periods, about impending Ad breaks:
1) If the occurrence time(s) of Ad break(s) is known at the time of MPD generation, an MPD which contains one or more remote Period elements could be sent to the DASH client well in advance of the Ad break occurrence.  Updates of the MPD, if any, will be provided via existing procedures, i.e. the use of MPD@minimumUpdatePeriod.
2) If the occurrence time(s) of Ad break(s) is unknown at the time of MPD generation, MPD update functionality, for example based on synchronous MPD updates with periodicity defined by MPD@minimumUpdatePeriod, is used to signal an impending targeted Ad insertion event.
Scenario 2, involving unpredictable occurrence of Ad breaks which trigger dynamic MPD updates will be assumed in the remaining discussion.  The nominal interaction between the DASH client and the MPD server (latter assumed to reside in the UE, and part of the MBMS client which may include a local HTTP proxy and cache) for acquisition of the latest MPD is periodic.  However, the occurrence of Ad breaks can be strictly unpredictable in time, for example as result of an injury time-out during a football game.  Depending on the expected set-up time of the Ad break – starting from the triggering event (e.g. the time-out) to the actual splice time of the Ad insertion, the MPD@minimumUpdatePeriod value can be adjusted accordingly so that such dynamic event will not be missed by the DASH client.  When updated, the MPD will carry a pointer to a remote Period element via Period@xlink:href.
2.3
XLink Resolution and Customized Periods  
To signal an impending Ad break, a notification or "cue" message indicating the upcoming splice point is received by the MPD generator, which then creates a new/updated MPD for the same program, by adding reference to a remote Period in the updated MPD.  Personalization/targeting parameters derived from the cue message are inserted into the Period@xlink:href attribute of the inserted Period.  For example, the xlink:href for the remote Period is represented as "http://adservice.com/?group="value", to prompt the DASH client to pass its groupID value in the URL for XLink resolution.  Upon receiving the updated MPD, DASH_client_A (of Device_A) submits to the MBMS client (acting as the XLink resolver) the XLink URL "http://adservice.com/?group=X", whereas DASH_client_B submits the XLink URL "http://adservice.com/?group=Y", and DASH_client_C submits the XLink URL "http://adservice.com/?group=Z".  XLink resolution is performed by the MBMS client to subsequently return a customized Period element to each DASH client, based on the provided groupID value.  Each DASH client will then fetch Segments of the Ad content using its Period, whose Period@start attribute defines the actual ad splice_time() translated into the Media Presentation timeline for proper playout of the targeted Ad. Alternatively, if Ad break occurrences are known at the time of MPD generation, the presence of Period@duration in the Period elements of the main program enables the start of Ad breaks to be pre-determined.  An Ad insertion Period needs only to contain Period@duration to specify its end, as its start time would be already known.
2.4
Selective Ad Reception
It is not necessary for the MBMS receiver to download and cache all broadcast Ads (targeted to different user classifications/groupID's), since it will have access to filter data associated to the scheduled delivery of each Ad content.  For each Ad, its filter data will be identical to the XLink URL sent by the DASH client for XLink resolution and Period acquisition, i.e. a customized remote Period URL, for example "http://adservice.com/?group=X", "http://adservice.com/?group=Y" or "http://adservice.com/?group=Z".  The MBMS client can subsequently match its remote Period URL with the filter data to perform selective downloading and caching of Ads broadcast according to their delivery schedules.  Different ways are possible to convey the URL-based filter data for the associated Ads to support selective ad reception by the MBMS client.  For example, the existing Filter Description fragment could be extended by adding a new child element groupFilter under the filterData element, as identifier for the corresponding ad file whose delivery schedule is announced by an instance of file schedule.  It may also be possible for a FLUTE FDT extension attribute groupID to be specified for the Ad file identified by the TOI and Content-Location.  We favor the use of the former mechanism for two reasons:

1) The Filter Description fragment is designed for extensibility in carrying general-purpose filtering information for targeted/personalized reception of different contents by the MBMS receiver, with location-based filtering initially defined in Rel-11 TS 26.346.
2) Content filtering at the FDT level means that the MBMS receiver must be powered on at the start of each broadcast ad, and can only be powered off after having determined the absence of a match between the remote Period URL and the filter data.  It is more battery power efficient for the MBMS receiver to have a-priori knowledge of whether a particular Ad delivery session is of interest, which is enabled by use of the Filter Description fragment, available to the MBMS receiver prior to the broadcast delivery of contents.
It should be possible for broadcast transmission of Ads to occur well in advance of the ad break (e.g. overnight before the football game the next day), or closer in time preceding the actual Ad break.  Selective download and caching of Ads by the MBMS client is achievable by assuming that it performs the XLink resolution (and therefore can perform URL matching against the filter data) prior to the scheduled broadcast of the corresponding Ad.
Note that the filter criterion is not restricted to a remote Period in DASH. The filter is general with the following semantics:
· If the filter contains a single URL, then the download delivery session shall deliver all objects referenced directly or indirectly by the URL during the announced schedule.
· If the filter contains a regular expression ("regex") pattern, i.e. a sequence of characters that forms a search pattern, then the download delivery session shall deliver all objects for which the pattern matches the FDT's "Content-Location" attribute of that object during the announced schedule.
3 Example Call Flow

An example call flow illustrating targeted ad insertion for a DASH-over-MBMS service based on the architecture and procedures described in Sec. 2 is shown below in Figure 2.  Note that in step 14 of the call flow, broadcast Ad files are likely to be delivered on a separate FLUTE session from that/those carrying DASH media streams. This is due to the possibly large bandwidth requirement to send a sizeable number of multimedia Ad files (for selective reception by UEs using the filte data in the USD).
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Figure 2 – Example Call of Targeted Ad Insertion for DASH-over-MBMS based on architecture in Fig. 1
4 Summary and Recommendation
A suggested reference architecture, overview of end-to-end procedures involved with targeted ad insertion for a DASH-over-MBMS service, and an example call flow based on that architectures and described procedures have been provided.  It is proposed that the text and diagrams in Sections 2 and 3 be incorporated in TR 26.848, under clause 4.2.8.5 (Solution).
It is also proposed to draft a CR to add the URL-based filter to the Rel-12 TS 26.346 as part of the MI-EMO work item.[image: image3.png]
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