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4.8
Use Case 7 - Traffic compression and transcoding
4.8.1
Description

With the rapid growth in the number of smart phones, the data traffic generated by users accessing the Internet to support the applications on their UEs (e.g. smart phones) is increasing dramatically. Operators are facing major challenges in maintaining their networks’ performance. In addition, overload from data services traffic creates risks to the ability of operators to maintain voice service quality. Therefore, in order to reduce the pressure on networks and relieve the problems of traffic congestion, operators may expect their networks to provide the capability to reduce load over the RAN, for example by compressing or transcoding traffic into a format that requires less bandwidth before sending it to UEs. 
[Comment:  We are not mentioning the obvious alternative, which is for end points – server and UE to compress traffic.  In fact, that is the only option in the uplink.  Can we really trust an intermediary between the app server and UE to do the right thing? In some cases, application may not properly run if contents are compressed.  The very successful downloadable application model, proven in the industry, achieves compressions now and resolves many potential pitfalls of the interventionist network-based compression.]

[Concrete proposal:  Alternative Service Flow and Post-Condition are provided in Section 4.8.3.  If agreed, description can be adjusted accordingly during the meeting.]
Web pages may consist of multiple types of content such as text, images, audio and video. Data traffic compression means content compression, such as text compression, image transcoding, etc.

Operators may expect the network to provide traffic compression using common compression/ transcoding mechanisms. Operators may also expect the network to configure flexible traffic compression based on the following attributes:

-
User (category such as gold, silver, bronze; identifier)

-
Application 

-
UE parameters (e.g. screen resolution)

-
Time (e.g. time of day)

Date (e.g. New Year’s Eve)

-
Location (e.g. stadium, shopping centre, etc.)

-
Access network type

4.8.2
Pre-conditions

The RAN user plane is not congested. Pre-conditions for Alice are:

-
Alice is a gold subscriber;

-
Alice’s UE has a high resolution screen;

-
Alice’s UE has an active data session with the mobile network; and
-
Alice’s UE receives content without any network treatment, e.g. network compression or adaptation.

Pre-conditions for Bob are:

-
Bob is a silver subscriber;

-
Bob’s UE has a high resolution screen;

-
Bob’s UE has an active data session with the mobile network; and
-
Bob’s UE receives content without any network treatment, e.g. network compression or adaptation.

Pre-conditions for Cindy are:

-
Cindy is a silver subscriber;

-
Cindy’s UE has a low resolution screen;

-
Cindy’s UE has an active data session with the mobile network; and
-
Cindy’s UE receives content without any network treatment, e.g. network compression or adaptation.
4.8.3
Service Flows

The RAN becomes congested in the user plane.

The network identifies data traffic and enables the traffic load reduction capability, e.g. compression or adaptation to a codec/format with lower date rate to alleviate the congestion.

Alice’s UE starts to access an image/video stream from a social networking website. Her UE receives the original high-quality image/video stream from the network.

Bob’s UE accesses the same image/video stream. Based on Bob’s silver subscription the network transcodes the image into a medium quality image  e.g. lower colour depth but retaining the same resolution, same colour depth but lower resolution, or adapts the streaming codec to a lower data rate. His UE receives the transcoded medium-quality image/video stream.

Cindy’s UE accesses the same image. As Cindy also has a silver subscription and additionally a low resolution screen UE, the network transcodes the image for her into a low quality image e.g. to a resolution appropriate for the screen of her UE, or adapts the steaming codec to a lower date rate. Her UE receives the transcoded low-quality image/video stream.
4.8.3A
Alternative Service Flows using Downloadable Application

Actors in the use case, being many, if not all, of the users in the subject cell, have a priori installed downloadable apps on their UEs for many of the applications that they frequently use.  
RAN is not yet congested.  Some of these users are engaged in application using compressible media, but since they have downloadable apps installed, the overall volume of data transferred is reduced considerably.
RAN congestion is starting to set on.  Since compressed media is constantly used by above mentioned actors, the tasks the these actors are performing (e.g. e-mail downloads, mobile banking sessions, etc.), don’t linger as much to the time when congestion sets on, hence helping reduce ill effects of congestion, which puts off to a degree the onset of congestion to begin with.
Traffic load continues to grow.  Congestion gets worse, resulting in slowdown of the tasks of these and other actors who may have initiated similar tasks.
Gold subscriptions are impacted to a lesser degree than lower tiered subscriptions.
All actors get the kind of services they actually wanted, and of which their UEs are capable of providing, not diluted images with lesser resolution.

4.8.4
Post-conditions

The RAN user plane congestion abates. Traffic compression is discontinued.

Alice, Bob and Cindy receive uncompressed data.
4.8.4A
Alternative Post-conditions

Bob is happy, since the image on his device are what he wanted to see, undiluted by transcoding to lower colour depth, although for a brief period of time the image download was slower than prior to onset of congestion.
Operators is able to actually save money and quite possibly, generate revenue in this downloadable app model.  Instead of capex involved in installing compression machinery in the operator’s network, and in the upkeep required to cope with running it and updating it in accordance with technological rapid changes, operator may offer incentive to users to download each user’s frequent app, if not already downloaded.  Working with the app developer or app owner (e.g. a publishing company such as NY Times, which derives revenue from its downloadable app), operator may generate revenues form the developer/owner, in whose interest is to have user download their app.

4.8.5
Other Service Flows

4.8.5.1
Time-based compression

At 1400, the network enables traffic compression capability automatically.

Alice accesses an image on a social networking website using her UE. The network sends her UE a high-quality compressed image.

4.8.5.2
Location-based compression

At 18:00, Bob goes to the Olympic stadium to watch a football game. Traffic compression is enabled by default in the stadium area.

Bob accesses an image from a social networking website using his UE. The network sends his UE a medium-quality compressed image.

4.8.5.3
Application-based compression

Cindy stays at home to watch an on-line movie on a "TOP 20" web site. When Cindy’s UE accesses the video, the network sends her UE a medium-quality compressed video.

4.8.6
Potential Requirements

The requirements derived from this use case are:

-
The network shall be made aware of the RAN user plane congestion state;

-
Based on RAN load status, per operator policies the network shall be able to reduce the traffic load (e.g. by compressing HTTP 1.1 web content into gzip format, transcoding a 16 bit TIFF image into an 8 bit TIFF image, adapting the codec for video streaming(which may be lossy or lossless)), taking into account the UE related information (e.g. UE capabilities, subscription) in order to optimize traffic delivery to relieve RAN user plane congestion for affected users. 
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