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Summary: Describes key scenarios for delivering downloadable and streaming Windows Media audio and video content to mobile devices. This white paper identifies the Windows Media components that are necessary to implement these scenarios, and discusses some of the content production and delivery considerations for mobile service providers.  
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Introduction: Windows Media Mobile Technology
Windows Media mobile technology is an umbrella term for the solutions that enable the playback of Microsoft® Windows Media® audio and video content on mobile devices, such as cellular telephones. Typically, a telephone company or mobile service provider adopts a mobile media infrastructure, and the recipient of the digital media is a cellular telephone customer. This customer subscribes to a mobile service and interacts with their mobile device, which contains advanced features for interacting with Web applications, games, and playing multimedia content. This mobile device can be anything from a basic wireless handset to a complex PDA that includes Internet browsing or a portable digital media receiver (DMR).
To provide this multimedia content, most mobile service providers repurpose existing content from live or pre-recorded sources. However, there are a number of producers who create content specifically for this new market. Mobile service providers can use content from internal servers or virtually any remote source, such as the Internet, satellites, over-the-air broadcasts, and even other mobile devices. The content can be downloaded from a Web server or streamed (on demand or live) from a Windows Media server.
The variety and scope of wireless media business scenarios are unlimited. The following diagram shows how the various components of a wireless media system fit together to create some potential scenarios.
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Illustration showing the Wireless Media workflow 
Each part of the wireless media system (content, delivery, and playback) contains components, systems, or devices from a number of companies that come together to create a complete mobile media solution. For example, a producer may supply music to a content provider that encodes the music for streaming delivery by a mobile service provider over a mobile network to handsets made by a device manufacturer.
Streaming or Downloadable Content
The terms stream and download describe two methods for getting digital media data from a server to a client playback device, and then handling the data after it gets there. Progressive download is another download method that is often referred to as streaming. The following list gives you more detailed descriptions and definitions of these terms.
· Stream. Generally speaking, streamed digital media data is sent to the mobile device in real time at a predetermined bit rate—one that is well within the bandwidth of the network. A 10-second file takes 10 seconds to stream to the device after startup buffering has occurred. The mobile device begins playing the data stream as soon as it has stored a few seconds of data in RAM and typically does not save any data in the long term.

Note that, if Windows Media Fast Streaming is enabled on a Windows Media server and supported on the mobile device, data may be sent faster than real time in order to minimize buffering time and to provide continuous playback when bandwidth or network quality falls.
· Download. Typically, when digital media data is downloaded to a mobile device, the data is stored as it is received from a server. The device begins playing the media after the download has finished. Data is not sent to the device in real time; instead, the data is sent at whatever rate the bandwidth allows. For example, a 10-second file can take 30 seconds or 5 seconds to download to the device, depending on bandwidth. This scenario also applies to content that is transferred from a personal computer to local storage on the mobile device.
· Progressive download. Digital media data is downloaded and stored on a mobile device, but playback on doesn't wait until the download has finished. Instead, playback begins as soon as enough data has arrived. If the bit rate of the media is higher than the available bandwidth, playback can start and stop repeatedly as the device runs out of data and waits for more to be downloaded. Because the bit rate is not controlled and a file is left on the client, this method is not true streaming.

Delivering Downloadable Content

With downloadable content delivery, you can offer subscribers high-quality content and a positive download and play experience, regardless of the quality of the network. Subscribers can select, purchase, download, and play Windows Media® files on their mobile devices. Quality audio and video helps you position the device as an indispensable mobile entertainment center for these subscribers, who can now take their music and videos with them wherever they go.
To fit in with the on-the-go lifestyle of many subscribers, you can offer digital media programming that is created specifically for mobile device playback. Programming like shortened movies and television shows, and exclusive news and informational features help promote the relevancy of mobile devices to your subscribers.
Scenarios

Consider the following downloadable content scenarios:
· Music stores. A store can offer a number of features to help the subscriber find music, view music news and background information, and purchase, download, and play the music directly on a handset. With a dual-delivery model, you can also deliver a high-fidelity copy of the music to a user’s personal computer for use on home stereos or burning to CD. Users can receive content by way of a download purchase model, subscriptions, directly to the handset, using dual delivery to both the handset and a personal computer, or a combination of any of these.

· Pay-per-view. A subscriber can purchase or be given the right to download and play a video or music album for a specific number of days or number of plays. That subscriber can then be up-sold to a new product when the license expires. This scenario works well for exclusive preview releases that are used to generate interest before content is available for purchase.

· Movie stores. As with a music store, a movie store can offer a rich set of features, such as movie reviews and news. The subscriber can find titles and then purchase, download, and play the movies locally with a high-fidelity experience while on the plane, commuting, or anywhere the subscriber goes.
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Illustration showing download models

As shown in the diagram above, when a subscriber initiates a file download, their mobile device establishes a connection with a Web server over the mobile network. If the download is part of a service that is offered exclusively by a mobile provider, the server may be located within the provider's network. Otherwise, the connection request can be passed through the provider's network to the Internet. The mobile device and servers may use different operating systems and the data may be encapsulated in different ways when it is sent over a number of networks. Windows Media files can be delivered across many different mobile network technologies and to a vast variety of handsets, mobile operating systems, and vendors. This flexibility allows you to design a system that works best for your business.

A downloadable content scenario can also take advantage of the added functionality of a computer running Microsoft® Windows® XP operating systems and Microsoft Windows Media Player. This enables subscribers to download digital media content to their personal computers and then synchronize that content to their devices through a USB connection. With the fast wire-line broadband speeds and USB2 transfer speeds, download time is reduced, allowing the user to download more content faster without taking resources away from voice and data calls. The subscriber can also use their personal computers to back up and organize their content across the variety of sources they have today. Mobile service operators can benefit from this scenario by broadening their service to include revenue generation on the personal computer for that same service and subscriber.

For downloadable content scenarios, the main consideration factors are network bandwidth, storage space on the device, and processor power for decryption decompression. Though many providers offer broadband speeds over their 3G systems, the quality of the bandwidth can vary as a mobile user travels, which may increase download time. Many devices currently do not have the storage capacity for long-duration files or the CPU speed to handle complex decompression algorithms. However, mobile service providers can define the parameters of their systems to meet the abilities of these existing networks and handsets with plenty of room for future improvements—all the way up to high-definition content—without having to switch out technologies.

Advantages
Delivering downloadable content to mobile devices has the following advantages:

· Higher quality. With streaming, the quality of the audio and video can be no better than the constraints of the bandwidth. However, if the content is downloaded, it does not have to be received in real time, so content can be offered with higher resolutions and bit rates.

· No lost data. Delivery over the network is guaranteed—data is sent again if it is missing or contains errors. When playing the content, the mobile device receives all the data in a continuous stream from a local store. However, when playing streaming media in real time, data loss can occur.

· No rebuffering problems. The player almost never runs out of data when accessing it from a local store. This is not so when the data is streamed over a network with potentially unreliable bandwidth.

Delivering Streaming Content

With streaming content delivery, you can create a sense of immediacy that you can't with downloading, because you can offer live content. Immediacy can help you position the mobile device as the single, always up-to-date source for the most interesting content that a subscriber might want. Mobile service providers can change their content offering as often as they like without affecting the subscriber, because the content is not stored on their mobile device. The device becomes the way for a subscriber to not only communicate with voice and text messages and play their favorite music, but to view broadcasts as they unfold with streaming media.
Scenarios
Consider the following streaming content scenarios:

· Live event. One or more channels enable a subscriber to tune in and connect to live events, such as music radio, breaking news, weather, sports, live concerts, television entertainment and programming created exclusively for subscribers. This is a particular advantage of mobile handsets, as they have a network connection to deliver real-time content.

· Previews. Prior to downloading a music track or video, a subscriber can stream a short preview clip at a lower bit rate before buying the full version.

· Video-on-demand (VOD) library. As with a music or movie store, a VOD library enables subscribers to search, select, and stream video content of any type, from movie shorts to news features. Because the content is never saved to disk locally, the file duration is not an issue as it is with downloaded content, where you are bound by the amount of storage available on the handset.
· Pay-per-view. Solutions can be created for live or VOD models that require payment for viewing or simply playing streamed content. For example, a subscriber could choose to view an exclusive live interview with a rock star and the fee would be added to their monthly bill.

· Interstitial ads. Video-only or audio-only ads are inserted by the mobile provider before, at some point during, or after content requested by the subscriber. Interstitial ads can provide another revenue stream for a mobile media provider.

· Broadcast. A variety of digital mobile broadcast technologies, including Digital Video Broadcasting: Handheld (DVB-H), Digital Multimedia Broadcasting (DMB), Terrestrial Integrated Services Digital Broadcasting (ISDB-T), and Digital Audio Broadcasting (DAB), can deliver live data to mobile devices reliably and with reduced power demand.
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Illustration showing streaming models 
When a subscriber requests streaming content, their mobile device establishes a connection with a Windows Media server over the mobile network. As with the download model, the server may be located within the mobile provider's network or on the public Internet.
For streaming content scenarios, the main consideration factors are available network bandwidth, consistency, and latency. Storage is not a problem, because streamed media is generally played as it is received and not saved to permanent memory. Processor power is not usually a consideration because the bit rate and complexity of the streamed content is typically lower due to network bandwidth limits.
To help maintain a positive playback experience on networks, forward error correction can be used with Windows Media Services. Also, data transport problems caused by network latency can be reduced using the user datagram protocol (UDP) for streaming. The bit rate of the content should be well within the minimum bandwidth available to a subscriber. Bit rates can be scaled as low as 5 kilobits per second (kbps) for audio-only content.

Advantages
Streaming content to mobile devices has the following advantages:

· Live broadcasts. Because a stream is sent in real time, it is possible to deliver live broadcasts and other real-time events.

· Unlimited play time. Playback duration of on-demand files is limitless because no data is saved permanently on the device.

· No storage requirement. Mobile devices can play streamed audio and video with limited available RAM or storage because the stream is only stored locally long enough to decode and play it.

· Lower startup delay for new content. When new content is streamed to a mobile device, there is no wait for the file to download before playback can begin, whereas when new content is downloaded to a device, a start-up delay will occur. For streamed content, the startup delay for a 30-second preview file is the same as that of a two-hour movie.

Using Windows Media Technologies for Your Mobile Media Solutions
Microsoft® Windows Media® provides technologies that support a variety of potential business scenarios for delivering streaming and downloadable audio and video content directly to a user's mobile device or to the user's computer. Windows Media is the common container for the digital media: the format, codecs, network protocols, device transfer protocols, and digital rights management (DRM).

Windows Media components deliver unsurpassed quality and a great user experience, while enabling providers to protect their content with Windows Media DRM 10. On top of the wireless media delivery system is the business system that ties the components to a provider's revenue and content protection systems for enabling services such as pay-per-view, subscriptions, content management, and licensing.

Using Windows Media components for your mobile media scenarios offers the following key benefits:

· Greater flexibility. As a mobile service provider, you can deploy Windows Media technologies across a variety of devices and device operating systems. You can achieve the same high quality and seamless operation with Windows-based systems, non-Windows systems, or a combination of both. For example, you can host a Windows Media file on a non-Windows-based Web server and deliver the media to a non-Windows-based handset through a number of different types of transport layers and networks.

· Scalable to a wide range of business models. Windows Media components are extensible and scalable to allow for a wide variety of content, delivery, and playback types. With Windows Media components, you can just as easily create audio with a very low bit rate for streaming over a low bandwidth connection as you can high-definition video for playback in a theater.

· Increased revenue potential. When you deliver streaming or downloadable content to a mobile device, multiple files or live streams can be sent to the device using playlists, which can also be used to deliver interstitial ads. They ads can even be built dynamically, which enables the media provider to deliver media that is personalized for subscribers. When mobile device services are combined with a Windows-based computer, even more opportunities for revenue and distribution are available.
The following sections describe mobile media scenarios and the Windows Media technologies and other components that are typically used to support each scenario. The features required for the mobile devices are driven by your mobile media scenario, and can range anywhere from local music playback to live video concert streaming. Each of these scenarios assumes that the device is also capable of supporting Web browsing and Internet protocol (IP) network functionality within applications on the handset.
Music Downloads and Subscriptions
Subscribers find music, view music news and background information, purchase and download the music to their handsets, and then play the music. Alternatively, they can download the music to their personal computers and then synchronize the tracks to their handsets. You can implement either or both methods.

Music tracks are encoded with Windows Media Encoder to Windows Media Audio files and encrypted with Windows Media DRM 10. Subscribers can download the files directly to their handsets from a Web server or synchronize the content from their personal computers using Media Transport Protocol (MTP). Their handsets contain Windows Media DRM 10 for Portable Devices and the Windows Media Audio codec. These Windows Media components enable the handsets to obtain DRM licenses, decrypt content, and then decode and play music. Licensing is managed by a server running Microsoft® Windows Server™ 2003 with Windows Media Rights Manager 10.

The following tables describe the service and mobile device components you'll need to create a music download or subscription service.

Service Components

	Component
	Description

	Windows Media Services 9 Series (part of Windows Server 2003 operating systems)
	Streams live or on-demand audio and video content over a public or private IP-based network, such as the Internet or an intranet. You can configure and manage one or more streaming media servers that deliver your content to fixed and mobile devices.

	Windows Media Rights Manager 10
	Protects and securely delivers audio and video content for playback on a computer, portable device, or network device.

	Windows Media Encoder
	Compresses and encodes audio and video content to a Windows Media file or live stream.

	Windows Media Encoder SDK
	Enables you to automate the encoding process for custom applications and solutions and also perform remote encoding.


Mobile Device Components

	Component
	Description

	Windows Media Audio codec
	Decodes the Windows Media content on the mobile device in a highly-compressed yet high-quality format and provides other functionality used by the device for playing the content. This codec is optimized to deliver high-fidelity audio in all situations, from low-bit rate and low-bandwidth scenarios to broadcast speeds.

	Windows Media DRM 10 for Portable Devices
	Obtains and stores the DRM license, and then decrypts the content. Windows Media DRM 10 has the flexibility to create a model that works for you. This can include purchase, rental, or subscription models delivered either directly to the handset over-the-air or indirectly via a personal computer connection over USB.


	Media Transfer Protocol
(if PC connectivity desired)
	The Media Transfer Protocol (MTP) makes it easy for an operator or handset vendor to exchange information with a personal computer running Microsoft Windows® XP without having to write custom drivers for the handsets. Implementing MTP on a mobile device allows for driverless connectivity and synchronization support via Windows Media Player 10 on the computer running Windows XP. Combined with Windows Media DRM 10 for Portable Devices, the world of PlaysForSure-compatible services is open to your device, adding value to your offering. For more information about PlaysForSure, see the PlaysForSure Web site at http://www.playsforsure.com/.


Streamed Radio and Music Preview

Subscribers search for and then play radio stations that are streamed in real time to their handsets. Also, when searching for music, they can preview short music clips before committing to a purchase. The preview clip is a Windows Media Audio file that is streamed on demand.

Music tracks are encoded with Windows Media Encoder to Windows Media Audio files and published to a Windows Media server. A live radio signal is encoded and the stream sourced by a Windows Media server. Subscribers search Web pages and choose to stream the radio station or play a short preview clip. The player on the handset streams the content from the Windows Media server.

The following tables describe the service and mobile device components you'll need to create a streamed radio and music preview service.

Service Components

	Component
	Description

	Windows Media Services 9 Series (part of Windows Server 2003)
	Streams live or on-demand audio and video content over a public or private IP-based network, such as the Internet or an intranet. You can configure and manage one or more streaming media servers that deliver your content to fixed and mobile devices.

	Windows Media Encoder
	Compresses and encodes audio and video content to a Windows Media file or live stream.


Mobile Device Components

	Component
	Description

	Windows Media Audio codec
	Decodes the Windows Media content and provides other functionality used by the device for playing the content. Also provides the protocols for streaming, as well as Windows Media Services Fast Connect and Fast Reconnect on your device.


Broadcast and Live Streaming

Subscribers search for and then play video broadcasts that are streamed to their handsets in real time. The broadcasts may be delivered using digital mobile broadcast technologies, such as Digital Video Broadcasting: Handheld (DVB-H), Digital Multimedia Broadcasting (DMB), Terrestrial Integrated Services Digital Broadcasting (ISDB-T), and Digital Audio Broadcasting (DAB), which can provide more reliability and lower power demand. The broadcasts can also contain interstitial ads that can be inserted by the mobile service provider and even personalized for the subscriber.

Live video is encoded with Windows Media Encoder and the stream sourced by a Windows Media server. The stream is then broadcast over the air using a technology such as DVB-H. Subscribers receive the digital signal on their mobile handsets, which decodes the data with the Windows Media Audio and Video codecs.

The following tables describe the service and mobile device components you'll need to create a broadcast or live streaming.

Service Components

	Component
	Description

	Windows Media Services 9 Series (part of Windows Server 2003 operating systems)
	Streams live or on-demand audio and video content over a public or private IP-based network, such as the Internet or an intranet. You can configure and manage one or more streaming media servers that deliver your content to fixed and mobile devices.

	Windows Media Rights Manager 10
	Protects and securely delivers audio and video content for playback on a computer, portable device, or network device.

	Windows Media Encoder
	Compresses and encodes audio and video content to a Windows Media file or live stream.


Mobile Device Components

	Component
	Description

	Windows Media Audio and Video codecs
	Decodes the Windows Media content and provides other functionality used by the device for playing the content. Also provides the protocols for streaming, as well as Windows Media Services Fast Connect and Fast Reconnect on your device.

	Multicast Protocol Support
	Broadcast typically uses a one-to-many connection utilizing multicast protocols.


Pay-Per-View and Subscription Video
Subscribers search for, purchase, and then download video on-demand (VOD) content on a pay-per-view or subscription basis. The content is then played back from storage on the device.

Movies and special events are encoded with Windows Media Encoder to Windows Media Audio and Video files and encrypted with Windows Media DRM 10. Subscribers pay to view the content on a pay-per-view or subscription basis. On their handsets, Windows Media DRM 10 for Portable Devices obtains the licenses, the content is downloaded, and the Windows Media Audio and Video codecs decode and play the content. Licensing is managed by a server running Microsoft Windows 2003 Server with Windows Media Rights Manager 10. If the pay-per-view event is streamed, Windows Media Services is needed for streaming; if the content will be downloaded, you can use a Web server.

The following tables describe the service and mobile device components you'll need to create a pay-per-view or subscription video service.

Service Components

	Component
	Description

	Windows Media Services 9 Series (part of Windows Server 2003)
	Streams live or on-demand audio and video content over a public or private IP-based network, such as the Internet or an intranet. You can configure and manage one or more streaming media servers that deliver your content to fixed and mobile devices.

	Windows Media Rights Manager 10
	Protects and securely delivers audio and video content for playback on a computer, portable device, or network device.

	Windows Media Encoder
	Compresses and encodes audio and video content to a Windows Media file or live stream.

	Windows Media Encoder SDK
	Enables you to automate the encoding process for custom applications and solutions and also perform remote encoding.


Mobile Device Components

	Component
	Description

	Windows Media Audio and Video codecs
	Decodes the Windows Media content and provides other functionality used by the device for playing the content. Also provides the protocols for streaming, as well as Windows Media Services Fast Connect and Fast Reconnect on your device for streamed content.

	Windows Media DRM 10 for Portable Devices
	Obtains and stores the DRM license, and then decrypts the content. This allows for subscription and pay-per-view content to be distributed to the handset once and played as many times or for as long of time you define for the business model.


Content Production and Delivery Considerations

Mobile networks and wireless client devices present some unique challenges for delivery and playback of digital media. This section discusses some of these challenges and how Windows Media components can be used to provide a great user experience:

· Bandwidth variability

· Connection reliability

· Device capabilities

Bandwidth Variability

As mobile devices move, signal strength to the device varies, which can cause a loss of data or variations in bandwidth. Bandwidth and signal reliability are also problems during handoff between base stations. In addition, the transmission method used by a station can affect bandwidth. For example, a subscriber may move from a 3G-enabled station to one that has lower capabilities.

When bandwidth drops below the bit rate of a stream, data does not arrive at the client fast enough to continue playback. When that happens, the player goes into buffering mode—it stops playback until enough data has been buffered so that it can restart playback of the stream. This results in a disjointed user experience.

When content is downloaded, the quality of playback is not affected by variations in bandwidth, because the media is played directly from local storage. However, the user must wait for the file to download before playback can begin, which delays the user experience.

Here's how to configure Windows Media components to help avoid variations in bandwidth:

· Encoder: Bandwidth headroom. Make sure content is encoded at a bit rate that provides sufficient headroom to account for variability in bandwidth. For example, if the average bandwidth is 100 kilobits per second (Kbps), encode content at 64 Kbps to provide for a 30% variation. This headroom will allow the content to be streamed at the most reliable and consistent level for a seamless playback experience.

· Server: Forward error correction (FEC). If supported by the client, the Windows Media server can be configured to use FEC, which sends error correction data in the stream. The player then uses the FEC data to repair missing or broken packets resulting in more continuous playback.

· Server: UDP resend. If it is supported by the client, the Windows Media server can deliver content using the User Datagram Protocol (UDP) with resend. UDP provides a more efficient transport mechanism than the Transmission Control Protocol (TCP) for delivering streaming media, and the resend feature of Windows Media Services provides a higher level of reliability.

· Server: Fast Streaming. This feature of Windows Media Services 9 Series for Windows Server 2003 combines downloading and streaming to use the available network bandwidth in the most effective manner possible when delivering content. If your client devices support Fast Streaming, extra bandwidth is available, and Fast Streaming is enabled on your server, the client buffer will fill as quickly as possible and additional content will be cached on the device at a faster bit rate.
· Player: larger client buffer. If a mobile device has sufficient RAM, a larger buffer size of 10 or 15 seconds for the current stream can be implemented on the handset to further smooth out variations in bandwidth. This is similar to the anti-skip functionality on portable CD players. Windows Media Player for Windows Mobile 5.0 now supports large buffers natively for an improved playback experience.

Connection Reliability

If there is no signal to a mobile device for a short time, the connection is dropped. When that happens, the mobile service infrastructure responds as if the subscriber has intentionally ended a connection: the connection is terminated and network bandwidth is reallocated to another subscriber.

When a subscriber is streaming or downloading media and the connection is dropped, simply re-acquiring a good signal does not automatically re-establish the connection. In many cases, the subscriber must locate the content again and reconnect manually. If the connection is dropped in the middle of a download, the subscriber may have to locate the content and start the download again from the beginning.

To help resolve this issue, the server and mobile network infrastructure can provide a system that automatically reconnects a mobile device to a download or streaming session. The Fast Reconnect feature of Windows Media Services can be used to re-establish streaming connections quickly and get the user viewing content again as soon as possible, as long as the feature is implemented by Windows Media playback implementation on the handset. This is similar to the Fast Stream technology used when the user first starts viewing a stream. Windows Media Player for Windows Mobile 5.0 now supports Fast Reconnect when paired with Windows Media 9 Series or greater services.

Device Capabilities

For its size, the basic mobile device is asked to do a lot, and as subscribers demand more services, the list of functions that a device must perform will increase. In order to limit the physical size of a device and keep power consumption to a minimum, CPU speed, RAM, and storage capability and size must also be minimized.
Even if bandwidth is more than adequate, other situations may affect playback:

· The CPU on a device may not be able to render broadband content (typically, video).

· Memory and storage on the device may not be adequate.

· The power required to play the content may adversely shorten battery life.

Here's how to configure Windows Media components to help resolve this issue:

· Encode: Complexity. Use Simple decoder complexity when encoding content. This setting alerts the codec in the player to use a simplified decode algorithm that requires fewer system resources. Note that using Simple decoder complexity may affect audio and video quality.
· Encode: Variable content bit rates for different devices. Lower bit rate content requires fewer system resources to play: less CPU usage for decoding, lower bus and storage data rate for transporting, and less computation for converting from digital to analog. Slower CPUs can be used to minimize the size of the device and conserve power. You can create and target your source content to a bit rate that is optimized to your different device capabilities, which makes the experience better as the power of the device increases.

Windows Media DRM 10

The following sections describe how Microsoft® Windows Media® Digital Rights Management (DRM) 10 integrates into your mobile media solution to protect streaming and downloadable content.

Enabling Windows Media Mobile Solutions with DRM

In most cases, Windows Media DRM is integrated with a business system to help assure that content can only be played by subscribers who have been successfully billed. When content is encoded, the data is encrypted with a key, which is also required to decrypt and play the content.

The key is contained in a license that is obtained by a device when approval to play the content has been granted. When a license is delivered, it combines device-specific information with the key so that the licensed media will play only on the device to which it was authorized. There are two ways that subscribers can obtain licenses for DRM-protected content:

· Direct License Acquisition (DLA). When subscribers download content directly to their device, DLA is used, and the license is obtained by the device from a license server. 

· Indirect License Acquisition (ILA). When a subscriber copies licensed content from a personal computer, ILA is used, and the device obtains the license from the personal computer. 

A dual-licensing model in which both licenses are obtained concurrently can also be used.

Purchase, Subscription, and Rental Scenarios
Windows Media DRM enables a purchase or subscription model for licensing content. With a purchase model, a transaction covers the purchase or rental of specific music or movie files and takes place after the content has been selected. Typically, a subscriber searches, selects and purchases music tracks with their mobile device. After the transaction is approved, the music and licenses are downloaded. 

With a subscription model, a transaction covers the purchase or rental of unspecified music or movie files and takes place prior to the content being selected. A subscription is often limited by time or by number of downloads. For example, subscribers could download an unlimited number of music files for one month, or subscribers could download up to 99 files in one month.

Within each transaction model, you can set an expiration time, limit the number of plays for a title, or both. This allows for a rental model in which a subscriber rents or chooses to preview a title, and you can set an expiration time of one day in the license. After the license expires, the subscriber can also choose to purchase the title, and receive a license that has no expiration time and no limits on number of plays. For more information about creating a subscription service, see the white paper "Creating a Windows Media Player 10 Subscription Online Store" (http://go.microsoft.com/fwlink/?LinkId=50222).
Licensing and Downloading Windows Media Components

Some Microsoft® Windows Media® components are self-licensing and do not require fees or royalties. They can be downloaded directly from the Microsoft Download Center (http://go.microsoft.com/fwlink/?LinkId=50193). Other components are obtained after completing licensing application forms, which are available through the "Windows Media License Agreements Available and Overview of Licensing Steps" Web page (http://go.microsoft.com/fwlink/?linkid=8076) and may require payment of fees or royalties before you can use the components. The following sections identify the components you need to start the process.

Content Production
Windows Media Encoder 9 Series

Compresses and encodes audio and video content to a Windows Media file or live stream. In addition to Windows Media Encoder, the download includes a number of utilities and tools. The encoder installation is self-licensing and requires no royalties or fees.

· Get more information about Windows Media Encoder 9 Series. 
"Windows Media Encoder 9 Series" (http://go.microsoft.com/fwlink/?linkid=12815)
Windows Media Encoder 9 Series SDK

After installation, components in the software development kit (SDK) are used by Windows Media Encoder to encode content with Windows Media DRM 10. The SDK installation is self-licensing and requires no royalties or fees.

· Get the Windows Media Encoder 9 Series SDK.
"Windows Media Encoder 9 Series SDK" (http://go.microsoft.com/fwlink/?linkid=9892)
Delivery

Windows Media Services 9 Series

Streams Windows Media on-demand and live content over an Internet protocol (IP) network. Windows Media Services licensing is included with a Windows Server 2003 license 

· Find out more about Windows Media Services 9 Series.
"Windows Media Services 9 Series Product Information" (http://go.microsoft.com/fwlink/?linkid=46072)
· Find out more about Windows Media Server 2003.
"Introducing the Windows Server 2003 Operating Systems" (http://go.microsoft.com/fwlink/?LinkId=50194)
Windows Media Rights Manager 10 SDK

Provides components required to create a Windows Media DRM license server. Also use this SDK to work with portable devices that support Windows Media DRM 10 for Portable Devices. The Windows Media Rights Manager 10 SDK will be sent after Microsoft accepts a signed SDK license application from you. You will also need to obtain digital certificates to verify your identity.

· Apply for a Windows Media Rights Manager 10 SDK license.
"License Request Form" (http://go.microsoft.com/fwlink/?linkid=40522)
Playback

Windows Media Audio 9 and Windows Media Video 9 codecs

Provides the Windows Media technology for compressing and decompressing audio and video. You can use the latest Windows Media Audio and Video codecs with any digital media file container on any platform, including Windows and non-Windows platforms and devices. On a mobile device, the codecs also provide player functionality.

· Follow the guidelines in this table for obtaining a Windows Media components license, which includes the codecs.
"Licensing Consumer Electronic Devices That Support Windows Media" (http://go.microsoft.com/fwlink/?LinkId=50195)
Windows Media DRM 10 for Portable Devices

Handles playback of content encrypted with Windows Media DRM 10 on mobile devices. The DRM components include functionality to obtain the requested licenses and then decrypt the content. 

· Follow the steps in this FAQ to license Windows Media DRM 10 for Portable Devices. 
"Licensing FAQ: Windows Media DRM Components" (http://go.microsoft.com/fwlink/?LinkId=50196)
Media Transfer Protocol Porting Kit

Provides the tools to create solutions that support Media Transfer Protocol (MTP), which facilitates communication between media devices and a computer running Microsoft Windows XP for the exchange of data. The porting kit is self-licensing and requires no royalties or fees.

· Find out more and download the MTP Porting Kit.
"Media Transfer Protocol Porting Kit" (http://go.microsoft.com/fwlink/?LinkId=50197)
Windows Media Player 10

Required by end users on their personal computers to download, organize and then synchronize content to their mobile devices. The license for the Player in Wireless Media scenarios is obtained by the end user.

Windows Mobile 5.0
One way to get a jump start on your handset is to consider licensing a Windows Mobile 5.0 handset. The platform within Windows Mobile allows you to use all of the above technologies ready to go. You can use Windows Media Player Mobile to playback and manage the user's content or use the programming model to create your own user experience while keeping the same great, reliable media playback experience already built for you.

· Find out more about Windows Mobile 5.0.
"Windows Mobile" (http://go.microsoft.com/fwlink/?LinkId=50198)
For More Information
Use the links that are provided in this section to get more information about the Windows Media components for your mobile media scenario.

Subscription Services

· "Backstories: Inside a Wireless Music Store"
(http://go.microsoft.com/fwlink/?LinkId=50201)
· "Creating a Windows Media Player 10 Subscription Online Store"
(http://go.microsoft.com/fwlink/?LinkId=50222)
Content Production and Delivery

Many of the principles of delivering Windows Media content to other systems (personal computers, portable audio and media players, and so on) also apply to mobile scenarios. When producing content for the "third screen"—mobile consumption—there are some additional considerations you may want take into account when defining your system.
Windows Media Audio and Video codecs:

· General information about Windows Media codecs
"Windows Media 9 Series Audio and Video Codecs" (http://go.microsoft.com/fwlink/?LinkId=21523)
· Different flavors of Windows Media Audio and Windows Media Video
"9 Series Codecs—Audio" (http://go.microsoft.com/fwlink/?LinkId=50202)
"9 Series Codecs—Video" (http://go.microsoft.com/fwlink/?linkid=35951)
· Quality evaluation of Windows Media Audio and Windows Media Video
"See Demos :: Audio Quality" (http://go.microsoft.com/fwlink/?LinkId=50204)
"See Demos :: Video Quality" (http://go.microsoft.com/fwlink/?LinkId=50205)
Windows Media content production:

· Overview of Windows Media Encoder and tools
"Extensibility and Automation" (http://go.microsoft.com/fwlink/?LinkId=50207)
· "Getting Started with Windows Media Encoding"
(http://go.microsoft.com/fwlink/?linkid=25106)
· How-to articles for content producers 
"Broadcast" (http://go.microsoft.com/fwlink/?linkid=30138)
Live encoding:
· "Windows Media and Web Distribution for Broadcasters"
(http://go.microsoft.com/fwlink/?linkid=42519)
· "Using Windows Media Encoder to Protect Content"
(http://go.microsoft.com/fwlink/?linkid=22512)
· "Windows Media Rights Manager 9 Series—Live DRM" datasheet
(http://go.microsoft.com/fwlink/?LinkId=50225)
Best practices:
· "Advanced Encoding Techniques with Windows Media 9 Series"
(http://go.microsoft.com/fwlink/?linkid=17077)
· Windows Media Encoder Media Advice 
"Media Advice Archive" (http://go.microsoft.com/fwlink/?LinkId=50209)
· "Building a Windows Media Encoding Workstation"
(http://go.microsoft.com/fwlink/?linkid=3253)
· "Windows Media Encoder 9 Series FAQ"
(http://go.microsoft.com/fwlink/?linkid=10375)
Hosting:
· "Getting Started with Windows Media Hosting"
(http://go.microsoft.com/fwlink/?LinkId=30312)
· "How-To Deploy Windows Media Over Commercial Networks"
(http://go.microsoft.com/fwlink/?LinkId=50210)
Device Technologies
Delivery and playback of streamed or downloaded content is handled by a number of Windows Media components in mobile devices. 

· "Advanced Systems Format (ASF) Specification"
(http://go.microsoft.com/fwlink/?linkid=10523)
· "Windows Media Player 10 Mobile "
(http://go.microsoft.com/fwlink/?linkid=36032)
· "Media Transfer Protocol Specification"
(http://go.microsoft.com/fwlink/?linkid=36042)
DRM
· "A General Overview of Windows Media DRM 10 Device Technologies"
(http://go.microsoft.com/fwlink/?LinkId=40517)
· "A Technical Overview of Windows Media DRM for Devices"
(http://go.microsoft.com/fwlink/?linkid=40518)
Licensing
When you develop your mobile media solution you may need to license Windows Media components. First, determine the components you need, and then license and download those components. 

· Learn more about the Windows Media Licensing Program.
"Licensing and Logos" (http://go.microsoft.com/fwlink/?linkid=29953)
· Review license agreements for screenshots, logos, etc.
"Use of Microsoft Copyrighted Content" (http://go.microsoft.com/fwlink/?LinkId=50223)
· Get started with PlaysForSure.
"PlaysForSure Starter Kit: Process Overview" (http://go.microsoft.com/fwlink/?linkid=40993)
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