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DRAFT mmWave Usage Model Document
[Editor notes: highlights indicate areas where we need to change or update the text to apply to Project 3c.  The areas that have [input]; that means we need input from you.]

1 Introduction

The purpose of this document is to define the initial usage model for short range very high speed mmWave based wireless technology with a data rate exceeding 3 Gbps. The target availability is the end of 2007 for the standard and early 2008 for interoperability testing and implementation.
This UMD objective is to provide guidelines for developing a millimeter-wave-based alternative physical layer (PHY) for the existing 802.15.3 Wireless Personal Area Network (WPAN) IEEE Std 802.15.3™-2003 that specifies technical requirements necessary to create solutions for the markets identified in this Usage Model Document.

2 End-User Use Cases

This section presents the applications that our members, via the CFA, etc., are asking to be added to the 802.15.3 standard.

This mmWave WPAN will operate in the so called 60 GHz band including 57-66 GHz unlicensed band. The mmWave WPAN will allow high coexistence (close physical spacing) with all other microwave systems in the 802.15 family of WPANs. 

In addition, the mmWave WPAN will allow very high data rate over 2 Gbps applications such as high speed internet access, streaming content download (video on demand, HDTV, home theatre, etc.), real time streaming and wireless data bus for cable replacement. Optional data rates in excess of 3 Gbps will be provided.  Improving Existing Scenarios and Topologies

2.1 Printing at Home or at a Kiosk

Printer companies are developing more products focused on the consumer electronics market, such as photo printers and video printers.  A digital camera should be able to transfer a 7 mega-pixel image (3 Mbyte file size) to a printer or kiosk in 1 second or less and a mobile phone should be able to transfer an image to the printer in a second or less.  As such, the expected user interaction is as follows:

The user brings their mobile device in range of the printer and selects the item to be printed. The device must be able to find the printer and initiate printing with a minimum of user interaction in less than five seconds. If multiple printers are available in the vicinity, the user is able to choose which one to use for printing.

For the 12 months ending July 2005, total digital camera print volume were up 68 percent over the previous 12 month period, according to the Photo Marketing Association (PMA). Thus the demand for printing images taken from digital cameras is growing. Enabling simple solutions will aid that growth.

The same printer must be able to support printing from mobile devices as well as desktop personal computers. The data transfer rate of the high-speed link must be capable of delivering the print job faster than the printing engine is able to print the material. A consumer grade photo printer today is capable of printing a 4x6 inch image in sixty seconds. It should be expected that the print engine technology will continue to improve and that the image will need to be transferred in 10 seconds or less to be faster than the print engine in 2007.

The PMA states that for the year ending in July, 2005, home printing of digital images had fallen to 48 percent of the total volume compared to 64 percent in the previous year.  Prints made at retail locations, including kiosks, photo stores, and online transfer to stores, captured 41 percent of the market and is growing.

The continued growth of the digital camera market will expand the market for printer kiosks in photography stores as well as locations like shopping malls, airports, hotels, and office buildings. A printer kiosk typically provides a higher-quality printed photograph than systems available in the home. The usage case requires that a user can transfer the equivalent of a film’s worth of high resolution images to the printer in less than 30 seconds.  Therefore 40 3 Mbyte images should be transferred in 30 seconds, giving a data rate to meet this usage case of 4 Mbytes/sec.

The same usage case applies to camera phones, which may be transferring pictures to a printer or to a personal computer or Personal Video Recorder.

2.2 Portable Multimedia Players (Bulk Music and Video Download)

Many devices now contain the capability to play digital music stored in formats such as MP3 or WMA. These devices were originally made with wired headset or ear buds.

Most portable multimedia players have a capacity for 1000s of multimedia clips. Utilizing existing wireless technologies, approximately 60 seconds is required to transfer a single 1.6 Gbytes clip.. This clearly explains why current Wireless technologies are not utilized for the initial loading of clips onto the player. However, the high-speed channel needs to be able to complete the scenario and enable totally wireless portable media players. There are two scenarios to be considered; the first time you transfer all of the clips to your portable multimedia player and the second case where you update new clips to your player.  The first case will not be used to assess data rates as it is a special case.  Instead the requirements for data rate will be based on the case of a user purchasing a DVD/HDVD in a store.   The usage case suggests that the download time for the total DVD/HDVD should not be greater than the time to complete the payment transaction, which is typically 30-60 seconds.  Hence a data rate is required that transfers 9 Gbytes in 45 seconds, i.e 2.0 Gbps assuming 80% efficiency. 
2.3 Rich Computing Devices: The Wireless Desktop

Rich computing devices continue to get smaller and smaller, while containing more and more processing power and memory. The rich computing devices, whether a mobile phone, PDA, or personal computer will be able to overcome the limitations of poor input and output capability resulting from small keyboards and displays by wirelessly connecting with peripherals and displays wherever the user wants to gain access to the information stored in the device. The rich computing devices require the capabilities already defined in scenarios above as well as additional capabilities for display purposes defined below.

With the capabilities defined in the previous paragraph, the rich computing device is able to store vast amounts of information such as contacts, calendar information, music files, presentations, pictures, etc. yet fit in a pocket or purse. The user can use different peripheral devices to access that information. For example, while visiting a relative, the user can display pictures stored on the rich computing device on the TV in the relatives’ living room. When at work, a monitor, keyboard, and mouse can be wirelessly attached to the rich computing device to edit documents and presentations stored on the rich computing device. When in a conference room, the rich computing device can wirelessly utilize the projector in the room to display a presentation.

Personal computers are one type of rich computing device.

2.4 Video and image sharing

One very compelling usage scenario that is still in its infancy is the sharing of video clips and images among friends on a TV or possibly computer. In the good old days this was done by slide shows in projectors. There are good reasons to believe that easy content sharing from portable to stationary devices may have a very bright future if mmWave wireless technology is integrated in home entertainment systems. The high-speed channel is needed to quickly transfer both big still images and especially streaming video.

One of the emerging products that may rapidly gain popularity once a high speed wireless link is available is the personal viewing screen.  This would be a relatively low cost portable viewer that could contain 10 – 20 hours of viewing material, which is downloaded from a PVR, residential gateway or commercial booth.  There are two drivers that are likely to accelerate this development.  The immediate application is to permit users to download photos from their camera phones onto the hard drive of the STB, which is being promoted as a home picture store.  Customer churn of STBs is an increasing problem and STB vendors believe that by using the hard drive as a personal store the user churn of STBs will be significantly reduced.  

At the same time European broadcasters, , are conducting trials of broadband delivery of program material, so that all broadcast content is available for seven days after the initial time of transmission.  This will encourage a usage case where viewers move even further to a time shift model for viewing.  However, mobile bandwidth costs will discourage real-time downloads, and the anticipated model will be for short range transmission of video content from a PVR or residential gateway to a personal video player.  If the design and cost points are attractive, this could become the major usage model for video distribution within ten years.

There are two usage scenarios for video download to a portable viewing device (which may be a smart phone, portable PVR, or viewing pad).  The first is an “offline” mode, where programs are downloaded in the background whilst the user is doing something else.  This is typified by a timed download so that the mobile device has the films loaded ready for when the user leaves the home.  The second usage case is where the film is downloaded from a kiosk, such as in an airport lounge, where the user will require a faster download time.

Improved Video compression is likely to reduce the size of video files.  Although the resolution of domestic TV screens may improve, it is unlikely that mobile screens will see a significant drive for higher resolution, so these data rates should remain valid for mobile video over the next decade.

2.5 Video Streaming

A video streaming solution that scales from the low-quality video capabilities of a mobile phone today to high-definition TV is required. This solution will be used to enable devices such as mobile phones and camcorders to stream video to other like devises or TVs, PC displays, and projectors. The same solution can be used by rich computing devices to display screen images to PC displays and projectors.

A personal computer’s display pixel count is on par with an HDTV stream (Typical resolution of 1600X1200 pixel resolution on a PC compared with 1920x1080 in 1080i and 1280x720 in 720p HDTV). Uncompressed, this yields a data rate of approximately 1.5 Gbps which is beyond current off the shelf wireless capabilities and even requires high quality cables such as DVI or HDMI to create the best image. To enable such data intensive streams, compression schemes such as MPEG-2 or MPEG-4 are typically applied. MPEG-2 provides a typical compression ratio of 50 to 1. The result is a typical HDTV stream as provided by satellite or cable TV systems requiring approximately 18 Mbps. (Note, a 1080p system, which currently isn’t supported by US broadcasters, requires 24 Mbps.) In order to capture both markets the 24Mbps data rate must be supported.
The high-speed solution must enable wireless video for passenger entertainment in vehicles. Children seated in the back seat of a car can watch videos while listening to the audio on wireless headphones. A wireless remote control in the dashboard allows a parent to control the video selection for younger children. The same wireless remote control can also display a video stream from a rear bumper mounted “backup camera”. 

This could be further enhanced by the ability to stream video streams to multiple remote displays simultaneously.  For example, an ad hoc meeting can take place by transmitting a presentation from a mobile phone to several laptop computers at the same time or an in-vehicle entertainment unit could transmit two different programs to separate video screens in the back seat of an automobile.  

An alternative data point is the streaming rate from new recording media, such as HD-DVD and BluRay.  In both cases these are 36.55 Mbits/sec.  If decoders are incorporated into displays, which seems likely, then supporting the streaming rates from these storage media would enable a video streaming application.

2.6 Other Usage1 (Gaming, PtP Connections, etc)
3 Other issues

3.1 Critical factor for success
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3.2 Interoperability

[input]

3.3 Security
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3.4 Competive Advantage For Using mmWave 
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3.5 Qualification and Testing
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3.6 Brand

Creating a brand for a new technology is a long and expensive proposition. Educating consumers on the meaning of the brand requires additional time and money. [input]

3.7 Enforcement Program
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