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Introduction 

The wireless delivery of video has clear benefits, but its implementation has been limited 
by capabilities of current technologies.  The next generation of 802.11 and Ultra 
Wideband (UWB) solutions will increase data throughput and significantly improve 
physical layer support for high definition video.  Challenges remain, however, in 
ensuring the quality, reliability, and rights management necessary for high definition 
content. 

Technologies now under development address the system-level issues with wireless high 
definition video.  These technologies wirelessly deliver multi-gigabit content from 
existing interfaces such as HDMI, SDI and HDV i.Link.  By using standard high 
definition interfaces and rights management systems, these technologies reduce risk and 
the investment necessary to design wireless video systems while increasing the likelihood 
of market success. 

The focus of these wireless technologies is in new chip methodologies and smart antenna 
designs for the unlicensed 60 GHz band.  While the advantages of this band are well 
known, the cost of components in that band and directionality restrictions have 
historically limited its usefulness.  The new methodologies and designs overcome these 
technical limitations to enable multi-gigabit wireless at 60 GHz with the features of wired 
connections at a lower cost than alternative wireless solutions. 

 

Distribution vs. Display – Two Different Problems 

Many of the difficulties of implementing wireless video stem from the fact that it consists 
of two very different problems.  No single technology can cost effectively solve both of 
these problems at the same time. 

One problem is that of distribution, how to transfer data across a home and through many 
walls and obstructions.  Distribution is a problem common to both wireless video and 
wireless computer networking, so many solutions will use the same technology for these 
two different usage scenarios.  For example, 802.11 (including the future 802.11n 
extensions) was originally designed for computer networking and is often used for 
wireless video distribution throughout a home.  While these video systems can take 
advantage of 802.11Õs range, these systems must also manage the technologyÕs 
optimizations for 10-1 packet error rates, contention and retransmission-based media 
access, and symmetric links.  Solving the video distribution problem requires additional 
complexity to reliably deliver even a highly compressed multi-megabit video connection. 
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Major  Differences between Wireless Distr ibution and Wireless Display 

 

The other problem is that of display, how to transfer data within a single room, though 
not necessarily with line of sight.  Display is a problem unique to wireless video, and can 
take advantage of wireless technologies optimized for video.  Display is not just a short 
range version of the distribution problem.  By treating display as a separate problem, one 
enables the use of technologies optimized for 10-9 pixel error rates, low latency 
contention-free media access, and asymmetric links.  Solving the video display problem 
without the additional overhead necessary for whole-home distribution enables low cost, 
uncompressed multi-gigabit video connections. 

 

Designing for Multi-Gigabit Wireless 

The complexity of designing a multi-gigabit wireless video display solution is ironically 
lower than that of a multi-megabit video distribution solution.  In addition, 
implementation cost is less and deployment is easier for the home user. 

 

 The Hidden Complexity of Megabit-level Wireless Ð Distr ibution  
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The main reason for complexity of megabit-level systems is the need to completely 
design video solutions around the wireless capability.  Delivering high definition video at 
a multi-megabit level requires access and distribution of content in a highly compressed 
form.  This means access to either the raw compressed source or decoded content (in the 
case of pre-recorded content such as a Blu-ray Disc Player or Satellite Decoder) or 
compression of new video content (in the case of a Gaming System or HD Camcorder). 

Once distributed, the multi-megabit system must then decompress and render the signal 
at the display end.  These functions are typically not built into standard displays.  
Furthermore, any electronic program guides and menus must now be rendered and 
composited at the display end and a new digital rights management system must be 
developed and approved for use in compressed wireless video environments.  Overall, the 
complexity of redesign and costs necessary for a megabit-level wireless video system 
limits the market acceptance of such solutions. 

Designing for gigabit-level display systems is easier and more secure than designing for 
megabit-level display.  This is because a gigabit-level design can be used as a direct 
substitute or complement to existing high definition interfaces such as HDMI, SDI, HDV 
i.Link, and D3/D4 Component Video.  The wireless interface is located at the same place 
in the data stream and on the product where the wired interface is or would be. 

 

 

The Hidden Complexity of M egabit-level Wi reless Ð Display Connectivity 

 

By keeping wireless at the edge of the video product, the key elements of any video 
source or display design remain the same.  There is no need to access the raw bitstream 
from a high definition Blu-Ray Disc.  There is no need to compress the video output of a 
Gaming System.  There is no need to add new decode and rendering functions to the 
Display Device.  All of the existing digital rights management, menu composition, and 
video enhancement features of high definition video sources and displays are used in the 
same way they would be in a wired system. 

By distributing, authenticating, and authorizing the same HDCP or DTCP protected 
bitstream used in wired systems, delivery by gigabit-level wireless avoids many of the 
most difficult content rights approval and validation issues seen in megabit-level systems.  
Instead of substituting a potentially less effective link-level security system, multi-gigabit 
wireless maintains existing, already approved end-to-end rights management designs.  
ItÕs the difference between offering WEP-level security and a VPN.  The wireless design 
can also take advantage of lower-level association and selective antenna mechanisms so 
that the content only ever appears and authenticates to a connection between a single 
source and a single display. 
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Advances in Multi-Gigabit 60 GHz Design 

Recent advances in chip design methodologies and smart antennas have transformed 
multi-gigabit radios into practical designs.  While the advantages of uncompressed, 
gigabit-level designs are well understood, the cost of components for and directionality of 
60 GHz signals have historically limited their usefulness. 

UWB designs hold some promise, but are severely limited by regulatory restrictions to 
North American use and power levels that severely compromise the link budget available 
to maintain a low pixel error rate.  Multiple-input, Multiple-output (MIMO) designs also 
show potential, but increase exponentially in complexity and cost with the number of 
spatial streams supported.  The eight-stream device necessary to support gigabit-level 
throughput is cost and power prohibitive for the foreseeable future. 

The latest advances in 60 GHz design use key discoveries from these new radio 
technologies to deliver multi-gigabit products at price points comparable to high 
performance 2.4/5 GHz chipsets.  Moreover, elimination of the design complexity and 
many components associated with a compressed video design may lead to the availability 
of wireless high definition for the mass market. 

These advances take advantage of the millimeter wavelength of the signal and new 
developments in transmission line and process technology to build working low cost 60 
GHz transceivers.  Impulse network designs from UWB research take advantage of the   
7 GHz of unlicensed spectrum available in the European Union, Japan, North America at 
much higher power levels than traditional UWB systems.  Smart antenna capabilities 
developed in MIMO research are applied to low cost, single stream radios with much 
lower Shannon bit density requirements than 802.11 systems. 

Overall, recent advances make multi-gigabit wireless high definition designs practical, 
low cost, and usable with mass market products soon to be available in 2006-2007.  
While development is currently focused on 1080p 8, 10, and 12-bit designs, the 
foundation must be laid for wireless technologies to match future moves in high 
definition video to greater color depth, frame rates, resolution, and audio quality.  These 
future requirements will push the limits of the 60 GHz band, so itÕs important for an 
industry group to develop a standard architecture that supports migration to new coding 
and signaling techniques that preserve the content protection across wired and wireless 
connections while respecting the operational limits of the unlicensed band. 

 

Standards and Regulatory Development 

The history of advanced wireless standards is not very promising.  July 2005 marks the 
end of IEEE 802.11nÕs second year of development.  With recent resets to the proposal 
process and the movement to a single standard for products ranging from mobile phones 
to personal computers to enterprise backbones, both the first draft and the final ratified 
standard are a long ways off. 

Meanwhile, the history of disputes in UWB standardization is legendary.  Continued 
international opposition by military and weather groups make UWB operation outside of 
North America unlikely. 
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The IEEE 802.15.3c group, studying 60 GHz issues does hold promise.  Its goals, 
however, are very general with roughly a quarter of the group developing point-to-point 
technologies and others working on < 200 Mbps designs.  The multiple applications 
addressed by 15.3c will limit its ability to match the latest advances in high definition 
display technology and approved content protection schemes. 

Filling in this gap will be the Wireless High Definition Alliance that is now in 
development.  Focusing strictly on delivery technologies that match the evolution of high 
definition video requirements, this consumer electronics industry-sponsored group will 
develop protocol, mechanical and electrical standards for multi-gigabit wireless designs 
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