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1. Discussion 

NOTE: business considerations in this paper are used for illustration purposes only.

1.1
Network operator and Service/Content Provider

Some of the use cases below are already considered from a content provider's point of view (see TR 26.938, clauses 7.2, 7.3). Here, we are considering extending these use cases to provide the same capability to the network operator, and also take advantage of the capability to provide additional value-added service for the network operators.

Why would a network operator be able to insert advertisements in content provided by a separate content provider, a potentially separate legal entity?

A network operator may want to be able to offer a good quality DASH video experience to all its subscribers, regardless of the level of their mobile subscription. In this case, it may offer its "low cost" subscribers the ability to upgrade the maximum bandwidth available for video content, thereby improving the quality of the video to the extent proposed by the content provider (or limit the degradation of the bandwidth, resp. video quality, see TR 26.938 section 7.14) in exchange of the subscriber watching an advertisement prior to enjoying the movie/TV series/etc.

Additionally, the network operator may want to take advantage of its knowledge of some subscriber information (e.g. the UE's current location, current available bandwidth) to provide targeted advertisements.
While advertisement insertion can be done by the content provider, the network operator (even if belonging to the same business entity as the content provider) may want to have full control over the advertisement distribution (and possibly revenue), separately from the content provider.

Also, the content provider and the operator may have different interests in terms of advertisements. While we could consider that the content provider would want to feed advertisements in exchange of content access, the operator would want to feed advertisements in exchange of bandwidth access).

Of course, there might be restrictions in certain countries to what the network operator can do to 3rd party content. However, even in this situation, the network operator may wish to take advantage of this functionality, provided its relationship with the 3rd party content provider allow such activity (through commercial agreement, or because the content provider is partially/fully owned by the network operator or vice-versa, etc.).

Note that, while we are referring to advertisements in the current text, the inserted video content does not have to be commercial in nature, and could be additional information provided to the subscriber of a non-commercial nature.

2. Proposal
The use cases described in this document increases the network operator's opportunities to improve DASH services offered to the user.

It is proposed to discuss and agree the text below and include it in TR 26.938 in the appropriate section.
New section

7.X
Advertisement insertion in the operator network
7.X.1
Introduction

NOTE:
The content to be inserted by the operator is not restricted to advertisements, but can be any regulatory, informative or entertaining content that the operator may wish (or be forced) to present to the subscriber.

7.X.2
Description

7.X.2.1
Advertisement insertion based on user subscription
A subscriber has a "low cost" subscription, allowing a limited bandwidth, restricting his access to high quality multimedia content. As part of his mobile subscription, he has informed his network operator that he is willing to watch some advertisements in exchange of being able to upgrade his multimedia experience (e.g. higher maximum bitrate, or lower degradation of bitrate during congestion situations).

The network operator inserts an advertisement before the DASH videos that this subscriber is playing.

The network operator could also insert an advertisement in the middle of the DASH video (especially for longer content) before the user can resume watching the video.
An other subscriber with the same "low cost" subscription has elected not to have advertisements displayed before watching movies. The network operator in this case will not play an advertisement ahead of (or during) the DASH videos (and will not upgrade the subscriber's experience either).

7.X.2.2
Targeted advertisement insertion
The mobile subscription information of a subscriber indicates that an advertisement shall be inserted before (or during) DASH video content is played to the UE.

Based on the location of the UE, a specific advertisement can be played (e.g. related to sales of a nearby store).

Based on the subscriber information, a different advertisement can be played (e.g. based on gender, age, etc.), taking privacy in account.

Based on the duration of the video, a different advertisement can be played (e.g. a longer advertisement could be played for a 2-hour movie compared to a 20-minute TV series).

Based on the known available bandwidth, a different advertisement can be played (e.g. simple content authoring (e.g. timed graphics) or high quality video depending on the available bandwidth).
7.X.2.3
Bandwidth-related advertisement/message

A subscriber watches a DASH video over a 3GPP radio network. The subscriber enters an area where the bandwidth capacity is too low for the video content to be played satisfactorily, possibly leading to an empty buffer for an unknown duration.

The network operator inserts a low-bandwidth DASH content (not necessarily an advertisement) until the radio network conditions are sufficient for the original video to resume.

7.X.3
Working assumptions
-
The operator's network is deployed in a way that allows the operator to insert DASH content (advertisement or other) before or during a service using DASH.

-
The decision for the network operator to insert additional content and the selection of the content to insert can be based on subscription information, bandwidth information, UE location, and video information.
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