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From the President
Greetings BTS members. As I am writing this column, we
have just completed
the 57th Annual
BTS Symposium in
Washington, DC.
This year’s event
was highly successful thanks in no small part to the
work and effort put forth by Symposium Chair Guy Bouchard, Technical
Program Chair Ed William and Society Administrator Kathy Colabaugh
and the team of people that worked
with them to insure an excellent
event. It was extremely gratifying for
me as BTS president to hear so many
of the attendees and presenters
praise the quality of the event and
express their intention to return again

next year. As a person who believes
that one of the fundamental reasons
our society exists is to share and
expand the knowledge of the membership. This event and the comments clearly indicate to me that we
are on the right track.
Day one of the Symposium focused
on using the broadcast DTV signal for
mobile and pedestrian applications
which are being investigated globally.
The concept of delivering content to
people whenever and wherever they
are doesn’t appear to have boundaries
as people look for ways to occupy
their transit times between work and
home, between appointments and
whenever they have spare moments. It
appears that the voracious appetite for
information and entertainment is a universal constant and the appeal of

From the Editor
The 57th Annual
IEEE BTS Broadcast Symposium
that concluded on
November 2, 2007
was by all accounts
another big success. Congratulations and many
thanks go out to symposium chair Guy
Bouchard and technical program chair
Ed Williams for another great and very
educational three days.
It is also great news that we have
a new venue for next year’s Symposium. It will be held on October 15
through 17, 2008 at the Westin
Alexandria. This is a brand new hotel

opened in November 2007 and located in the Carlyle section of Alexandria, VA USA. In view of the
difficulties we have had in recent
years in finding appropriate facilities this looks like a great choice.
Our Society Administrator Kathy
Colabaugh toured the hotel recently.
While it was still under construction,
Kathy reports that it will be a terrific
location for the Symposium with
nearby Metro and Amtrak stations
and a short Metro ride from Reagan
National Airport. It should also be
easily accessible for those who
intend to drive since it is just off I495. You can check it out on line at
continued on page 2

untethered delivery makes wireless
technologies, including traditional
broadcast fertile ground for innovation
and experimentation. It is curious that
broadcasting, one of the oldest and
continued on page 3
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From the Editor continued
http://www.starwoodhotels.com/westin/property/overview/index.html?prop
ertyID=1718.
As always this is must attend event
so put it in your budget and on your
calendar.
Also plans are well underway for
the third annual BTS IEEE Broadband
Multimedia Symposium that will be
held March 31 through April 2, 2008
at Las Vegas, NV USA. Our planners
have reported a large number of
paper submissions have been
received and that this will once again
be a very informative three days of
presentations on cutting edge multimedia technology.
While I am on the subject I have
heard some comments and have had
some discussions relating to whether
the content of our Fall Symposium
has become too academic at the
expense of presentations about more
“hands-on” subjects. Although attendance has been good, it has been
reported that some engineers involved
in the day-to-day operation of broadcast facilities are staying away
because they do not view the content
as relevant to their work. On the
other hand there are those, like
myself, who believe that although
there is some truth in this, the content
for the most part is important to the
working engineer and the real issue is
that that they just don’t realize its
value. To that end I have suggested
that we embark of an effort to show

the relevance by providing guidance
to our authors so that they will connect their presentations to practical situations if not in today’s environment
then in where we will be in the future.
I have also suggested that we start this
process by encouraging some of the
presenters from this year’s Symposium
to write some practical application
articles on their subjects for this
Newsletter. I would also like to hear
any thoughts on this subject from our
membership.
In this issue we have an article
about our new Publications Coordinator Jennifer Barbato. Jennifer has
taken over the position formerly held
by our Society Administrator Kathy
Colabaugh. I would like to welcome
Jennifer to the BTS family and report
that she has jumped right in and is
doing a great job. Some of you may
have had the opportunity to meet Jennifer in person at the recent Symposium where she was assisting to keep

everything running smoothly. Once
again, Jennifer welcome aboard.
Please take note of the Updated
and Approved Constitution and ByLaws for our Society contained in this
issue. These changes are being made
to bring our Constitution and By-Laws
into compliance with overall IEEE
requirements.
Thanks to the hard work and dedication of our contributors and staff we
once again have, I believe, a very
informative issue with chapter reports,
reports and pictures from IBC and the
fall Symposium as well as several feature articles that I hope you will find
informative.
As always your comments, suggestions, criticism and especially your
contributions are welcome so let me
hear from you even if it just to say
you got this message.
Bill Meintel
wmeintel@computer.org

*** CORRECTION ***
-- On page 9 of the Fall Newsletter, the headline for the BTS Argentina Chapter
report about the FM and TV Antenna Technical Seminar had an incorrect year.
The correct year is 2007.
-- On page 10 of the Fall Newsletter, the headline for the BTS Argentina Chapter
report about the AM Transmitter Theory Seminar had an incorrect year. The correct year is 2007. On the first line of the Chapter report, it had an incorrect year.
The correct year is 2007.

Newsletter Deadlines
The BTS Newsletter welcomes contributions from every member.
Please forward materials you would
like included to the editor at
wmeintel@computer.org. Here are
our deadlines for upcoming issues:

Issue
Spring, 2008
Summer, 2008
Fall, 2008
Winter, 2008

Due Date
January 20, 2008
April 20, 2008
July 20, 2008
October 20, 2008
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From the President continued
most thoroughly understood and
developed technologies is by many not
even considered a serious player in the
race for wireless access, yet many of
the challenges that are being faced by
new wireless players are ones that are
intimately familiar to terrestrial broadcasters. As I listened to the presenters it
appeared clear to me that the wireless
revolution is more an evolution. The
basic physics that we have been dealing with since first sending electronic
signals through the air remain
unchanged. What has changed is that
digitized content can include training
and error correction to overcome many
of the common problems encountered
when sending signals through the hostile free space medium and that miniaturization has now enabled extremely
complex receivers to become handheld
mobile devices. If content creators

want to reach this market, it appears
that the most serious challenges will be
more in marketing and promoting the
services as the technologies already
exist and are being refined to deliver
the goods.
There is one change coming to the
BTS Symposium that in some ways
marks an ending and a new beginning. The 57th Symposium will in all
likelihood be the last one that was
held at the Hotel Washington. The
hotel has changed hands and will
soon be closed down for major
remodeling and renovations and will
reopen as a very expensive five star
hotel. Although I am sure the new
owners would welcome us back again,
the cost associated with the facility will
be significantly greater and the only
way we could afford to stay would be
to significantly increase the cost of

attending the BTS Symposium. So next
year the Symposium will be moving to
the brand new Westin Hotel in Alexandria. The BTS Adcom was unanimous
in deciding to keep the Symposium in
the Washington, DC area and believe
that the new hotel will offer services
that are as good or better than those
we have received in the past. The
new hotel, offers more meeting space
and rooms which will provide opportunities to broaden and grow the Symposium. So mark your calendars and
plan on joining us at the 58th Annual
BTS Symposium on October 15 – 17,
2008 at the Westin Alexandria hotel.
If there are topics that you’d like to
see on the agenda, send them to
myself or any member of the AdCom.
Bill Hayes
hayes@iptv.org

IBC 2007 is the Biggest Yet
IBC2007 has welcomed more people
than ever before. At the close of the
show the number of visitors reached
46,964 which is higher than last year's
record attendance. Over 1,300 exhibits
from over 120 countries made this the
largest IBC ever.

IBC celebrates its 50 year anniversary
in 2007
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Greeting the news, IBC acting CEO
Michael Crimp said: "IBC continues to
grow in stature as a must-visit for professionals from all over the globe who
are interested in the whole breadth of
electronics communication. We are
delighted to welcome more and more

visitors who are leaders in their field."
The demand for more exhibition
space, particularly in the areas of IPTV
and Mobile are testament to the fact
that IBC is not standing still.
Crimp added: "It is the quality of
individual delegates and the important

Pablo Angueira, Peter Siebert, Yiyan Wu and Kathy Colabaugh at the IEEE BTS booth
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BTS AdCom members helping out at the BTS booth in the IBC
Partnership Village. L-R Ralph Hogan (Membership and
Education Chair), Lanny Nass (Treasurer), Tom Silliman
(Secretary), Ellen Hayes (wife of BTS President) and Bill
Meintel (Vice-President and Editor of this Newsletter)

BTS President Bill Hayes, Program Chair Yiyan Wu, and Speakers
Wei Li, Nick Fielibert and Shuji Hirakawa prepare to present the
BTS sponsored tutorial on IPTV

The IEEE BTS presence in the IBC Partnership Village

business links they generate, which is
IBC's hallmark. IBC would like to
extend its thanks to all exhibitors and
delegates. We hope to see you all
again next year."
IBC is a partnership. The partners

are the six Sponsor bodies: IABM,
IET (formerly IEE), IEEE BTS, RTS,
SCTE and SMPTE. Each partner has
a Board member to per for m the
legal and contractual obligations of
IBC. The Board oversees the policy,

IEEE Broadcast Technology Society Newsletter
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budget and general direction of IBC.
IBC returns to the RAI Centre in
Amsterdam in 2008, with the conference opening on 11 September and
the exhibition running from 12 to 16
September 2008.
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The 57th Annual IEEE BTS Broadcast Symposium is a
Great Success!
32 Papers presented with attendance of 167 from 16 countries

Your AdCom at work before the start of the Symposium

Broadcast Engineers from 16 countries attend the 57th
Annual IEEE Broadcast Symposium

Carl Stevenson presents his paper “IEEE 802.22 – A
Developing Standard for Wireless Regional Area Networks
Providing Fixed, Point-Multipoint Broadband Access”

A successful reception needs good food

The Jazz Trio sets the mood

Jenn Barbato - BTS Publication Coordinator, Guy Bouchard –
Symposium Chair and Alicia Zupeck – IEEE Meeting Planner,
unwind at the reception

Winter 2007
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BTS President Bill Hayes and Administrator Kathy Colabaugh
celebrate a highly successful 2007 Broadcast Symposium

Yue Zhang (Brunel Univ., UK), Dr. Jie Zhu (Intel), Dr. Kevin
Hwang (Legend Silicon, CA), James Fang, and Yiyan Wu at
the Symposium

Khalil Salehian (Canada), Tino Trainotti (Argentina),
Abdeloumen Mouaki-Benani (Canada), Stella Trainotti
(Argentina), Laisa Caroline de Paula Costa (Brazil), YoungWoo Suh (Korea) at the Symposium

Head table at the joint BTS/AFCCE luncheon. L-R Fred Matos,
Guy Bouchard, Bill Hayes, Bill Meintel, Tom Silliman, Lanny
Nass, Ross Heide, Jerry Manarchuk, and Larry Will

Participants enjoy each others company at the joint
BTS/AFCCE luncheon

Keynote Speaker Fred Matos at the joint BTS/AFCCE
luncheon presenting his talk on “Broadcasting in Iraq”

IEEE Broadcast Technology Society Newsletter
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Transactions Editor Yiyan Wu, Awards & Nominations Chair Sid
Shumate and Symposium Chair Guy Bouchard

BTS Awards Chair, ,Sid Shumate,
presents a plaque for the 2007 Matti
Siukula Award to Joe Zuba of Dielectric
Corp, who accepted on behalf of Oded
Bendov. The winning paper was titled
"Interference to UHF-DTTV Channels
by Unlicensed Devices"

Winter 2007

Keynote Speaker Don Lockett, Corporation for Public
Broadcasting, presents “The Trek to Digital Conversion:
Ongoing Challenges”

BTS President Bill Hayes presents a
Certificate of Appreciation to Ed
Williams for his many years of
dedicated service, time and effort
volunteered to as Technical Program
Chair for each year’s IEEE Broadcast
Symposium

7

BTS President Bill Hayes presents a
Certificate of Appreciation to Guy
Bouchard for his outstanding work and
efforts serving as Chair of another
successful IEEE Broadcast Symposium
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Keep Your Professional Edge With Innovative
Courses From IEEE
Marilyn G. Catis, EA Promotion Manager
IEEE Educational Activities

Staying technically current in today’s
ever-changing workplace is a career
must if you want to maintain your
professional edge or your P.E. license
as required by more than 30 states in
the US. IEEE offers an innovative
new product called Expert Now as
well as a growing service, Education
Partners Program to help meet your
continuing professional development
needs.
Expert Now is a collection of
over 65 one-hour long, interactive
online courses on topics such as
aerospace, circuits & devices, communications, computing, laser &
optics, microwave theory & techniques, power, reliability, signal
processing and software. Presented
by experts in the field, each course
brings to your desktop the best tutorial
content IEEE has to offer through their
technical meetings that take place
worldwide. Continuing Education
Units (CEUs) can be earned upon successful completion of the assessment.
To review the course catalog visit

http://ieeexplore.ieee.org/modules.mo
dulebrowse.jsp.
For those looking for a more
robust educational experience, more
along the lines of a longer online
course or a more traditional classroom setting, the IEEE Education
Partners Program can prove helpful
in your search for continuing professional development opportunities.
Exclusive for IEEE members, it provides access to more than 6,000 online courses, certification programs
and graduate degree programs at up
to a 10% discount from academic and
private providers that IEEE has peer
reviewed to accept into the program.
To review the current list of partners
participating in the program visit
http://www.ieee.org/web/education/p
artners/eduPartners.html
Another way to browse for a
course or educational events taking
place in your area is through the
courses registered with IEEE to offer
CEUs. To review what’s available in
your area visit http://www.ieee.

org/web/education/ceus/index.html.
IEEE is an Authorized provider of
CEUs through the International Association for Continuing Education and
Training as well as an authorized
provider of CEUs for the Florida State
Board. IEEE CEUs are also accepted
by the New York State Board and can
easily be converted into PDHs. One
CEU is equal to 10 contact hours of
instruction in a continuing education
activity. IEEE CEUs readily translate
into Professional Development Hours
(PDHs) (1 CEU = 10 PDHs).
For more general information on
IEEE’s Continuing Education products
and services, visit http://www.ieee.org/
web/education/home/index.html. Specific inquiries can be directed to
Celeste Torres via email, c.torres@
ieee.org or by phone +1 732 981 3425.
From IEEE BTS: For information
or to participate in specific IEEE BTS
educational plans and initiatives,
please contact Ralph Hogan, Chair of
the BTS Education Committee at
r.hogan@wsu.edu.

Jennifer Barbato joins the BTS as
Publications Coordinator
The IEEE Broadcast Technology Society
is pleased to introduce our new Publications Coordinator, Jennifer Barbato.
Jenn joined the IEEE BTS staff in
August 2007. She currently manages
the day-to-day operations of the IEEE
Transactions on Broadcasting by working closely with the Editor-in-chief,
Associate Editors, authors, peer reviewers and IEEE Publishing staff to provide prompt and efficient manuscript
management, processing and support
services starting from author submissions through the BTS peer review
process and finally preparation of manuscripts approved for publication.

IEEE Broadcast Technology Society Newsletter

Jennifer Barbato
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Jenn also serves as the main contact and coordinator for the BTS
Newsletter. She acts as liaison with
our Newsletter Editor Bill Meintel,
Te d K u l i g o w s k i , a n d t h e I E E E
Newsletter staff.
In addition Jenn recently assisted
Kathy Colabaugh, BTS Administrator
by helping staff the registration desk
at the recent 57th IEEE 2007 Broadcast
Symposium in Washington, DC.
Jennifer received her Bachelor of Arts
degree in Psychology, from Kean University, Union, NJ. She brings to her BTS
position a strong background in customer service. Jenn developed and used

Winter 2007
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these skills effectively in her prior
employment as a Senior Case Manager at
Metlife Insurance Co. and prior to that, as
a Senior Call Center Coordinator for the
Pinnacle Federal Credit Union in Edison

NJ. Jenn’s excellent customer service
abilities are a great benefit to the BTS as
she carries out her duties as BTS Publication Coordinator and also assisting the
BTS Administrator with other tasks.

Future plans for Jenn’s BTS position
include the establishment of a direct
contact for Member and Chapter assistance and also providing additional
support for future BTS Symposiums.

Japan IEEE BTS Chapter Activity Report
by keiichi Kubota, Chair

The BTS Japan Chapter had one joint
meeting below with the Institute of
Image Information and Television
Engineers (ITE) during July to October
2007. A technical meeting was held on
July 30-31, 2007, at Hokkaido University, Sapporo, Japan. There were 16
technical presentations on general
topics for broadcasting technology
and one special topic for International
promotion of ISDB-T by Yasuo Takahashi (ARIB DiBEG).
Please note that "ARIB" stands for
Association of Radio Industries and Businesses, and that "DiBEG" stands for Digital Broadcasting Experts Group. More
information is available at their web sites
http://www.arib.or.jp/english/index.html
and http://www.dibeg.org/techp/
techp-j.htm
The BTS Japan Chapter is planning
to have two joint meetings with the
Institute of Image Information and
Television Engineers (ITE).

October 26, 2007 at NHK Nagoya
Station, Nagoya, Japan.

January 16-17, 2008 at Nagasaki
University, Nagasaki, Japan.

From Mr. Takahashi’s presentation onÅgInternational promotion of ISDB-T”
at Hokkaido University.

Joint seminar of IEEE Russia Northwest BT/CE/COM
Chapter and the Chapter of IEEE Engineering
Management and Computer Societies
by Dmitry Tkachenko

On November 1, 2007, a joint seminar
of the IEEE Russia Northwest Broadcast
Technology, Consumer Electronics, and
Communications (BT/CE/COM) Chapter and the IEEE Russia Northwest
Chapter of Engineering Management
and Computer Societies took place on
the premises of the Motorola St. Petersburg Software Center, where over
seven hundred engineers and program-

Winter 2007

mers are developing high quality software for various types of systems and
devices – from mobile phones and
interactive TV to telecommunications
and business applications. Key topics of
the IBC2007 conference and exhibition
such as Mobile TV and IPTV were presented and discussed.
Prof. Konstantin Glasman, Head of
Department at the St. Petersburg Uni-

9

versity of Film and Television, presented Mobile TV news from IBC in a well
structured and concise form. He made
a valuable comparison of known
Mobile TV broadcast systems (DVB-H,
T-DMB, MediaFLO) as well as unicast
mobile TV systems based on 3G mobile
networks. The need for a new
approach to planning Mobile TV networks which takes into account much
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higher signal/noise requirements of
mobile terminals without directional
antennas was discussed as well as various scenarios for broadcast and videoon-demand services. An intense
discussion on the perspectives of
Mobile TV standardization concluded
Prof. Glasman’s presentation.
Dr. Dmitry Tkachenko, Associate Professor at the St. Petersburg State Polytechnic University, made a report on
BTS IPTV Tutorial supported with presentations from the BTS Web site. The
two main technological approaches in
this field: IPTV delivery in broadband
access operators’ networks with guaranteed Quality of Service and “best effort”
Internet TV in global Internet were dis-

cussed and compared. The ongoing
ITU-T and IEC standardization activities
in this field were reported as well. A
follow-up discussion focused on comparison of IPTV services and those in
digital cable TV networks. An opinion
was expressed that a “killer application”
employing IP networks benefits such as
flexible interactivity and easy integration with Internet and home networks
is vital for IPTV success in the market,
whereas cable networks are still usually
more convenient for delivery of broadcast quality video programs.
Prof. Sergey Baranov, Chief Software
Architect of the Motorola Center hosting
the seminar, shared news from his recent
visit to the EuroFORTH’2007 conference.

Forth is a programming language and
environment that provides highly efficient usage of hardware resources in
embedded devices. The Forth community is now finalizing the new Forth 200x
standard to replace ANSI Forth of 1994
and ISO Forth of 1997.
Finally, Konstantin Glasman, as a corresponding member of the IBC Conference Committee, invited colleagues to
submit papers to the IBC2008 Conference that will be held in Amsterdam on
11-15 September 2008 and Dmitry
Tkachenko invited them to contribute
papers to the 15th International Conference on Telecommunications ICT2008
that will be held in St.Petersburg on 1619 June 2008.

Taipei IEEE BTS Chapter Activity Report
by Ying Li

On June 25, Dr. Yiyan Wu (IEEE Fellow) from CRC, Canada gave a highly
informative and enjoyable talk in the
portable multimedia technology symposium at Tatung University, Taipei
on three topics: “Portable Information Devices”, “Building a More Inno-

vative Information and Communications Technologies Enabled Economy”,
and “Mobile DTV Systems and Implementation”. Dr. Wu also provided valuable information on publications-related
issues as the editor-in-chief of IEEE
Transactions on Broadcast. On July

Professor C C Jay Kuo (IEEE Fellow), faculty members of Yuan Ze’s
Communications Eng. Dept., and visiting students from Lanzhou University after
the July 25th short course.

IEEE Broadcast Technology Society Newsletter
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25, Dr. C. C. Jay Kuo (IEEE Fellow)
gave two talks in a one day short
course on modern IT technology at
Yuan Ze University, Taoyuan. Topics
of the talks were: “Paradigm Shifts in
Modern IT Era Driven by Digital
Media and Broadband Networks”,
and “Modern and Future Broadcasting Technologies and Systems”. The
shift of focus on the IT industry
from “technology development” to
“novel applications” was discussed.
Examples of Google, Microsoft,
SONY, Nintendo, Kodak, Dolby,
Skype, etc. were used to illustrate
the industrial trend. The merger of
digital broadcasting/mobility, and
b r o a d c a s t i n g over the Inter net
(IPTV, e.g. youtube) were also discussed. There were over 100 attendees. The Taipei BTS Chapter also
participated in the 2007 cross strait
radio technology symposium at
Lanzhou University in August, followed by a tour to the impressive
silk road.

Winter 2007
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United States Digital Television System
– 462 Days to Go
by Bill Meintel, BTS Vice President and Editor BTS Newsletter

This is to the fourth in a series of
articles documenting the transition to an all digital television system in the United States.
As I am writing this there are 462
days until the final transition to digital
must occur unless the U.S. Congress
acts to delay the transition. A change
in the date at this point seems unlikely
since the FCC has already begun the
process to auction off spectrum that
will be reclaimed at the end of the
transition. Auction winners who are
expected to pay billions of dollars for
the use of that spectrum would not
welcome a delay in their ability to
make use of it which might mean that
they would have to be monetarily
compensated for any delay thus cutting into the amount of revenue that
would be available for its intended
purposes.
Last time I discussed the fact that
there were three different proceedings
in progress at the Federal Communications Commission (FCC) that affect the
transition. There was a Notice of Proposed Rule Making (NPRM) adopted
on April 25, 2007 that addressed a
number of the regulatory issues related to the transition. That NPRM has
yet to be finalized; although, discussions with FCC staff indicate that it is
still possible that could happen before
the end of 2007. The second and third
were a Report and Order (R&O)
released on August 6, 2007 that contained the post transition channel
allotment table and in the same proceeding a Further Notice of Proposed
Rule Making (FNPRM) dealing with
some allotment table modifications for
13 stations.
Although it would seem that the
allotment table was finalized by the
August 26, 2007 R&O, it is noted that
there have been more than a hundred
petitions for reconsideration of the
R&O filed with the FCC. At this time it
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is not known how many of the allotments might be affected by those petitions since in some cases the petitions
requested changes for multiple stations. Therefore, there is still a significant amount of uncertainty involving
the final allotment table and the specific post transition station operation
parameters. That in turn delays decisions on equipment purchases at a
point when the window of opportunity for fully meeting the February 2009
deadline is rapidly closing if not
already closed. This does not mean
that the deadline will not be met since
technically it is just the date when
analog operation must cease and the
out of core (channels above 51) are
expected to be vacated. It just means
that many stations may not have their
final desired post transition facility
fully operational by that time and in
the worst case some may need to
actually construct an interim facility.
This latest potential delay as a
result of the petitions for reconsideration is in most cases due to a lack of
understanding and communication by
all the parties involved, broadcasters
as well as FCC staff and leadership.
The goal at the end of the transition
was that the public would still have at
least the same service as existed prior
to the transition. Service, in this case,
meaning the ability to view a station’s
over the air signal after the transition
that was viewable prior to the transition and not related to the reception
quality where the digital signal should
always be superior.
However, the goal got sidetracked
in the process of developing the final
allotment table. Stations were given
the choice of keeping their pre-transition DTV channel and facility provided it was in the core (channels 2-51)
or moving to their analog channel
provided it was in the core. In addition, stations that did not have an in

11

core analog or digital channel had to
select an in core channel that would
become available. The problem with
the process is that stations changing
their channels were assigned an allotment facility based on the extent of
the service contour of their pre-transition DTV facility. These new facilities
were in many cases inferior, in terms
of providing service to the existing
analog. There was no provision to
allow a station to replicate the existing
current service levels. Unfortunately,
many broadcasters and the FCC did
not realize that the process was going
to lead to the unintended consequence of loss of service. Once this
was finally understood, the petitions
for reconsideration began coming in.
This, however, now puts the FCC in a
very difficult situation. If the Commission allows a change to the table that
permits a station to fully replicate its
existing service then that may result in
a loss of service for another station
due to increased interference. However, I know from my personal experience that it is possible to expand the
service of a number of allotments
without causing additional interference but I have found cases where it
is not. At the moment the magnitude
of the problem is not fully known so
hopefully it can be resolved without
any more significant delays.
In my past articles I have primarily
focused on the transmission side of
the transition and the associated challenges but on the other front a number of polls and surveys have
indicated that large portions of the
public do not even realize that the
transition is coming. This is not surprising given that almost no effort has
been made to get the word out. For
many it will not be an issue since they
receive their service from cable or
satellite providers who will deal with
the transition for them. On the other
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hand, although they are in the minority, the number of household who rely
completely on over-the-air service is in
the millions plus there are also millions of additional households that
have cable or satellite but who still
rely on over-the-air reception for some
of their viewing.
Fortunately educational efforts have
at last begun. The National Association
of Broadcasters (NAB) recently
announced commencement of a multifaceted $697 million educational program supported by it’s member stations
and television networks. The program
as discussed in a press release by the
NAB is to include the following.
• “DTV Action” television spots
• Crawls, snipes and/or news tickers
during programming
• 30-minute educational programs
about DTV
• 100-day countdown to the February
17, 2009, DTV deadline
• Public relations elements, including
earned media coverage in newspapers and online
• DTV Road Show that will visit 600
locations nationwide
• DTV Speakers Bureau that will
reach one million consumers
• Online banner ads on TV station
Web sites”
In addition a web site http://www.dtvanswers.com has been setup to provide
answers to many common questions that
the public might have about the transition, how it will affect their viewing and

what they need to do to be prepared for
the coming changes.
To aid viewers who wish to continue to use their current analog
receivers the Federal Government has
instituted a program, to be financed
by some of the revenue from the
spectrum auction, which will provide
coupons that can be used toward the
purchase of digital-to-analog converter
boxes. There is however a limit on the
number of coupons that will be provided and the program will operate on
a first come first served bases.
Starting January 1, 2008, all U.S.
households will be eligible to request
up to two coupons, worth $40 each,
to be used toward the purchase of up
to two, digital-to-analog converter
boxes. All households are eligible
without regard to income or whether
they have cable or satellite service.
Consumers will be able to apply for
their coupons through a Web site, via
a toll-free number, or by mail.
Coupons will be mailed to eligible
households and will expire after 90
days of issuance. $890 million has set
aside to fund this program. If these
initial funds are exhausted, an additional $450 million will be made available but only to households that
receive only over-the-air television
service. It is noted that the cost of
coupon eligible boxes is expected to
start in the $60 to $70 price range. It is
also noted that multiple coupons cannot be combined to cover the cost of
a single box.

To protect both the public and the
government, converter boxes must
meet a set of technical requirements
and be government certified to be eligible for the coupon program. In addition to meeting certain technical
requirements related to reception capability, the converter boxes must also
not be equipped with certain additional
features. Eligible boxes may be provided with a remote control, have a connection for a smart antenna and have
software to provide program guides
but cannot have other features such as
but not limited to HDMI, USB or Ethernet ports or include recording devices.
For more information on the technical
requirements for coupon eligible boxes
as well as other information related to
the program check the National
Telecommunications and Information
Administration (NTIA) web site at
http://www.ntia.doc.gov/. It is noted
that there is no prohibition to selling
converter boxes with additional features as noted above they will just not
be eligible for the coupon program.
Likewise, there is no requirement that
boxes offered for sale meet the technical related reception requirements that
apply to coupon eligible boxes.
By the next issue of the BTS
Newsletter it is expected that there
should be an improved view of the
road to digital so stay tuned for further
updates.
Your comments on this topic are
most welcome. Please contact me
directly at wmeintel@computer.org.

IEEE G2.2 RF Standards Committee
Measurement Test Methodology Field Verification
By Gary Sgrignoli,
Meintel, Sgrignoli, and Wallace

INTRODUCTION
This article is the last in a series of
three about DTV emission mask compliance measurements. In the first article, Greg Best provided an overview
of the process undertaken by the IEEE
G2.2 RF Standards Committee to create a detailed description of a recom-

mended measurement practice that
accurately determined FCC emission
mask compliance. In the second article, Linley Gumm described how the
document was created and provided
the underlying measurement fundamentals and test equipment requirements. In this last article in the series,
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an overview of specific logistical
measurement steps is provided as part
of an actual DTV transmitter field
measurement that was used to validate the test procedures in the Recommended Practice.
The Advanced Television System
Committee (ATSC) digital television
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(DTV) standard has been selected for
terrestrial service in the United States
and several other countries around the
world (Canada, Mexico, Korea, Honduras, etc.), and uses 8-VSB as its
transmission standard. The characteristics of 8-VSB are well-known and
described by the ATSC (Ref 1), and
the ATSC has provided some recommended operating conditions for
ATSC transmitters (Ref 2). However,
in the United States, the FCC requires
all DTV transmitters to comply with
their rigid emission mask as stated in
the FCC rules (Ref 3, 4) and a related
Public Notice (Ref 5).
The IEEE’s G2.2 RF Techniques
Committee has created a document
that describes and clarifies DTV emissions measurement. It is entitled “Recommended Practice for 8-VSB Digital
Television Mask Compliance for the
USA” (Ref 6). In addition to providing
the theory, techniques, and procedures
for measuring near-band DTV emissions for FCC compliance, the IEEE
document recommends certain types of
test equipment and identifies its minimum necessary performance specifications. These procedures were written
with the goal of allowing broadcasters
and other interested parties to be able
to obtain accurate and consistent test
results at transmitter sites.
To verify our goal had been
achieved, the IEEE measurement
methodology was used in field trials at
actual full-service DTV transmitter
sites around the country, using test
equipment compliant with the recommended performance specifications
described in the document. Two spectrum analyzers from different manufacturers were used along with a
sample of a band-reject filter to determine if consistent DTV emission mask
compliance test results could be
obtained.

BACKGROUND
DTV transmission is based on a wideband (almost 6 MHz) noise-like signal
transmitted from an antenna that is fed
by a high power amplifier (HPA) that is
not perfectly linear. Non-linearities
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(mostly 3rd order) exist within all DTV
transmitters and cause the noise-like
band-limited signal to “spread out” and
typically splatter energy into the near-by
adjacent channels on either side of the
DTV signal. The amount and shape of
this sideband splatter energy depends
on many different factors such as the
severity and type of the transmitter nonlinearities, the amplitude of the transmitter input and output signals, and the
amplitude response shape of any bandpass emission mask filter at the transmitter’s output. This splatter energy falls
into adjacent RF channels above and
below the DTV channel, and can possibly cause interference to other television
signals (analog or digital).
The FCC has specified the maximum amount and shape of the sideband energy by creating three rigid
emission masks: one for high-power,
full-service transmitters and two (Simple and Stringent) for low-power and
translator transmitters. The different
types of mask are described in the
FCC rules (Ref 3, 4). Compliance to
these emission masks is mandatory for
all U.S. broadcasters whether or not
there are adjacent channel signals
present near their coverage area.
Therefore, a simple and accurate
measurement methodology is necessary for broadcasters to be able to
assure that their DTV transmitters are
compliant with the FCC rules.
After the IEEE measurement procedure document was created, field verification at an actual DTV transmitter
site was extremely important in order
to assure that its methodology is reasonable and understandable. The goal
was to verify that station engineers
could easily obtain accurate and
repeatable results using moderatelypriced test equipment. Likewise, there
was a need to quantify the measurement accuracy that can be achieved
between two different moderatelypriced spectrum analyzers.

TRANSMITTER TEST SITE
There were several field trials that
provided valuable guidance during
the document’s development. Several

13

suggested measurement methods were
dropped as a result of early trials and
the wording in the adopted procedure
extensively modified. These field trials, also performed in conjunction
with our committee members, contributed to the creation of draft documents. Thanks go to Dan Haight, Jim
Thoruson, and Gene Noskoff at KCBS
and KCAL in Los Angeles, Bill Maggliocco at WTBS in Atlanta, Rick Vogt
and Jim Church at WMAQ/WSNS in
Chicago, and Dennis Vigil of KRQE in
Albuquerque for these early field tests.
While each of these early tests was a
qualified success, a field test was still
required to verify the final recommended practice methodology.
In order to accomplish this verification, a field test was performed in February 2007 on CH 35 in Albuquerque,
NM on Sandia Crest with the permission
and encouragement of Jim Gale (Director of Engineering, KNME/KNMD) in
conjunction with the University of New
Mexico. Invaluable specific technical
support was provided by KNME engineering staff (John Ramp, Dan Zillich,
and Greg Laughrin).

TEST EQUIPMENT
The primary piece of test equipment
used in these verification tests was the
spectrum analyzer. The Recommended Practice documents the performance requirements that the spectrum
analyzer must meet in order to measure the extreme 110 dB dynamic
range requirement specified in the
FCC rules between the 500 kHz emission sub-band power at the edge of
each adjacent channel and the 6 MHz
in-band average signal power.
Two spectrum analyzers were selected for these verification tests: the Agilent E4402B and the Rohde &
Schwarz FSL. Both of these analyzers
meet the basic requirements and recommendations (particularly IP3 and DANL
specs) set forth in the Recommended
Practice and both are considered moderately priced so that broadcasters
would find them affordable.
Another piece of test equipment that
is required for making these emission

IEEE Broadcast Technology Society Newsletter

btsNL_winter07.qxd

1/14/08

9:11 AM

Page 14

mask measurements is a band-reject filter (also referred to as a band-stop filter). It is tuned to the specific RF
channel being tested and is used to
remove a significant amount of in-band
energy from the strong DTV signal
while measurements are made on the
very low-level sideband splatter beyond
2 MHz into the adjacent channels.
The recommended filter requirements are described in the IEEE document (Ref 6). Figure 1 shows magnitude
response for the Microwave Filter
Company Model 16150-35 Channel 35
band-reject filter used in the Albuquerque field test

TRANSMITTER DESCRIPTION
Figure 2 contains a simple block diagram of the KNME-DT digital transmitter that was tested on Sandia Crest
in Albuquerque, NM on Monday February 25, 2007. The Channel 35 KNME
DTV transmitter is a Harris Diamond
CD solid-state design that consists of
four cabinets combined together for
a total transmitter power output (TPO)
of 16.8 kWatts. The DTV transmitter,
with its 4-way combiner, is connected
to an ERI Passive Power harmonic
filter followed by an ERI Passive

Figure 2 KNME-DT simplified CH 35 DTV transmitter block diagram.

Power emission mask filter. The directional coupler at the mask filter’s output provided a nominal DTV test
output level of about +25 dBm. Channel 35 has a center frequency (Fc) of
599 MHz. For this emission mask test,
the KNME transmitter was NOT taken
off line and terminated in a dummy
load, but rather the signal was sent to
the Dielectric TUD-05-8/40H-T panel
antenna on their transmission tower.

METHODOLOGY
The methodology used in the KNME
field verification test closely followed
the IEEE Recommended Practice
(Clause 5.5). The goal was to carefully
measure at the emission mask output
the near-band (6 MHz) DTV emission
splatter energy in twelve individual 500kHz sub-bands contained within each

Figure 1 Magnitude plot of band-reject filter used for KNME (Channel 35)
emission mask field test
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adjacent channel (i.e., upper and lower)
per the FCC’s allowed methodology
described in their public notice (Ref 5),
subtract from each of these sub-bands
the total in-band average power (measured in 6 MHz), and then compare each
sub-band result (in units of dBDTV) to
the required FCC emission mask compliance values. All spectrum analyzer
measurements were made with a 10
kHz resolution bandwidth (RBW) filter
and the channel power markers
engaged (either 6 MHz for in-band
measurements or 500 kHz for adjacent
channel sub-band measurements) with
RMS (power) video detector modes.
For the best comparison between
the two spectrum analyzers, each
measurement was conducted with one
spectrum analyzer, and then the
process was immediately repeated
using the second spectrum analyzer,
before moving on to the next measurement step. Each measurement step was
programmed into an Excel spreadsheet
(with detailed “prompting” instructions)
for data entry as well as subsequent
calculations (e.g., correction for external pads, band-stop filters loss, and
analyzer noise floor subtraction as well
as FCC dBDTV compliance).
Without listing every detailed step
described in the Recommended Practice (Ref 6), here are brief general
summaries of the fundamental steps
that were followed during the DTV
transmitter mask measurements at the
KNME transmitter site.
1) CHARACTERIZE THE BANDREJECT FILTER: The CH 35 bandreject filter was swept and its
amplitude response was characterized to determine that it met the
requirements described in the IEEE
document.
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2) DETERMINE THE ANALYZER’S
REQUIRED INPUT SIGNAL
LEVEL: The minimum required
mask filter output signal level
required at the input to the spectrum analyzer (to meet the 110 dB
dynamic range) was determined by
adding the 110 dB range value to
the 500-kHz displayed average
noise floor of the analyzers plus the
insertion loss of the filter at the
12th sub-band. The required inband DTV signal level was determined to be around +20 dBm for
the two particular analyzers used in
this field test, which was well
below the safe operating input signal level (+30 dBm) for each analyzer. However, some analyzers
have maximum reference levels
(which indicate maximum input
levels for linear operation) that are
less than the safe operating input
level. Therefore, one of the analyzers required an external pad at its
input, which was accounted for in
the subsequent calculations.
3) O P T I M I Z E T H E S P E C T R U M
ANALYZER: The signal level at
the output of the emission mask
filter was connected to each spectrum analyzer one at a time. A
combination of the analyzer’s
input attenuator and reference
level were adjusted to find its
own optimized “sweet spot”,
which the Recommended Practice
describes as that amplitude at an
analyzer’s input mixer that maximizes its dynamic range capabilities (i.e., best compromise
between the analyzer’s noise floor
and overload ceiling).
4) MEASURE THE IN-BAND SIGNAL
LEVEL: The total in-band average
signal power (in 6 MHz) was measured and recorded using the analyzers’ channel power capability
(using the RMS/power video detector mode). Good quality components were used (double-shielded
cables, high-quality connectors,
etc.), making sure that no signal
ingress from the nearby highpower transmitters was present in
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the measurement system.
5) DETERMINE FCC COMPLIANCE
FOR FIRST FOUR SUB-BANDS:
The integrated power in the first
four 500-kHz sub-bands in each
adjacent channel (upper and
lower) was then measured with the
channel power capability of the
spectrum analyzers (using the
RMS/power video detector mode).
The previously measured average
in-band power was subtracted
from each of these 500-kHz subband measurements. These calculated values (defined as dBDTV in
the Recommended Practice) were
then compared to the required
values in the FCC rules to verify
compliance.
6) INSERT BAND-REJECT FILTER:
Since no spectrum analyzer has
110 dB of dynamic range, a twostep measurement process is
required. After the transmitter’s
splatter in the first four adjacent
channel sub-bands is measured,
the splatter signal falls below the
analyzer’s noise floor. Some means
of extending the dynamic range is
necessary. This was accomplished
by inserting a sharp band-reject filter before the spectrum analyzer to
remove most of the in-band DTV
signal power, which then allowed
the analyzer to be adjusted to its
most sensitive range without overloading its mixer. Once again,
good quality components were
used (double-shielded cables, highquality connectors, etc.), making
sure that no signal ingress from the
nearby high-power transmitters
was present in the measurement
system. The integrated 6 MHz inband DTV signal power was attenuated greater than 50 dB, as
expected from the use of a bandreject filter that meets the IEEE
Recommend Practice specs.
7) OPTIMIZE THE SPECTRUM ANALYZER: With the band-reject filter
present at the spectrum analyzer’s
input, the analyzer’s sensitivity was
increased by lowering its reference
level and removing the input
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attenuation until it reached its
most sensitive range. This was
possible since the band-reject filter
reduced the in-band signal by
more than 50 dB, yet only attenuated the splatter in the remaining 8
sub-bands (in each adjacent channel) by less than 3 dB.
8) DETERMINE FCC COMPLIANCE
FOR LAST EIGHT SUB-BANDS:
The integrated power in the last
eight 500-kHz sub-bands in each
adjacent channel (upper and
lower) was then measured with the
channel power capability of the
analyzers (using the RMS/power
video detector mode). The average
in-band power was subtracted
from each 500-kHz sub-band measurement. These calculated values
( c a l l e d d B DTV i n t h e R e c o m mended Practice) were then
compared to the required values
in the FCC rules.

TEST RESULTS
The first observation is that the
KNME transmitter easily met the
rigid FCC emission mask, and in
many cases by significant amounts
(e.g., 20 -30 dB). Another observation is that the absolute average inband power measurement values
from each spectrum analyzer were
within 0.4 dB of each other. The two
spectrum analyzers produced results
that were within 2 dB of each other
when the sub-band power value was
well above the analyzer noise floor
(on both sides of the DTV channel).
Careful interpretation of the comparison results is important due to the
fact that some of the 500-kHz subbands may be measured near each
analyzer’s respective noise floor (i.e.,
within 3 dB). However, as long as
measurements can be made at or
below the required FCC emission
mask, then FCC compliance can be
verified. It must be remembered that
the object of these test methods is
not to measure the exact transmitter
splatter emissions but rather to confirm that they are below the required
FCC mask.
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SUMMARY
The primary goal of these verification
field tests was to verify that valid and
consistent results with various spectrum analyzers and band-reject filters
were possible within acceptable tolerance limits when using the methodologies described in the IEEE
Recommended Practice document.
The secondary goal was to assess any
difficulty in applying the IEEE
methodology.
The results from these tests indicate
that consistency with multiple moderately-priced spectrum analyzers and
band-reject filters is typically possible
to within 2 dB. The recommended
methods were straightforward to follow, although this measurement
methodology must be followed very
precisely, with careful attention to
details, especially when finding the
analyzer’s “sweet spot”. Good quality
components and test equipment are
required in order to help guarantee
accurate success.
While two spectrum analyzers were
evaluated in this verification field test,
only one source of band-stop filter
was used. However, this should not
have any impact upon the overall
result since any band-reject filter
meeting the requirements defined in
the IEEE Recommended Practice document can be used.
Ideally, measurements between
spectrum analyzers would result in

exactly the same results. However,
there are some measurement tolerances or sources of error that do exist
as is often reflected in the analyzer’s
specification sheet.
Therefore, the IEEE methodology,
as described in the G2.2 RF Standards
Committee Recommended Practice
document, appears to meet its goals of
enabling the easy verification of adjacent channel FCC emission mask compliancy. You can check the status of
IEEE adoption of this Recommended
Practice by going to the BTS website
at www.ieee.org/organizations/society/bt/stnds.html.
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Work Moves Forward on ATSC Mobile/
Handheld Standard
By Jerry Whitaker, VP Standards Development, ATSC

The pace of work has accelerated
within ATSC to develop a comprehensive standard for a mobile digital
television service that is backwardcompatible with conventional DTV
signals. The Specialist Group on
ATSC Mobile/ Handheld (TSG/S4),
formed in May to consider proposed
systems and develop draft documentation for a complete systems solu-

tion, is being led by Mark Aitken
from Sinclair Broadcast Group as
Chair and Dan Borowicz from ION
Media as Vice-Chair.
TSG/S4 has divided the ATSC-M/H
task into three main elements:
• Physical Layer. Led by Michael
Doerr of Coherent Logix as Chair
and Bruce Franca of MSTV as Vice-
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Chair, the Physical Layer Group is
focusing on the RF, forward-errorcorrection, and legacy transport
elements.
• Management Layer. Led by Rich
Chernock of Triveni Digital as
Chair and Alan Moskowitz of
MobiTV as Vice-Chair Group, the
Management Layer Group is focusing on the ATSC-M/H transport,
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signaling, announcement, streaming and file delivery, conditional
access, digital rights management,
and the application framework.
• Presentation Layer. Led by Brett
Jenkins of ION Media as Chair, the
Presentation Layer Group is focusing on audio coding, video coding,
and image formats.
TSG/S4 and its three sub-groups
are evaluating backwards-compatible
proposals for delivery of services to
mobile and handheld devices using
DTV broadcast signals. This work may
include developing recommended
changes to existing standards and/or
writing new standards and—where
applicable—associated Recommended
Practices. The presence of the new
M/H services will not preclude or prevent operation of current ATSC services in the same RF channel or have
adverse impact on legacy receiving
equipment. Wherever possible, these
standards will build on existing standards of the ATSC or other standards
development organizations (SDOs).
Estimates of the timeline for finalizing an ATSC-H/M standard are difficult
to make given the complexity of the
task. However the committee has
mapped out a work plan that calls for
completion of the project by Q1 2009.
By meeting this timeline, broadcasters
in the U.S. would be able to announce
and launch new mobile and handheld
broadcast services before the close of
analog services in February 2009.

Proposed Systems
ATSC issued a request for proposals
(RFP) on ATSC-M/H in May, based
on requirements developed by the
ATSC Planning Committee and
approved by the Board of Directors.
By the July 6 deadline, formal proposals had been received from the
following organizations:
• Coding Technologies
• Coherent Logix
• DTS
• LG Electronics/Zenith/Harris
• Micronas Semiconductor
• MobiTV
• Nokia
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• Qualcomm
• Samsung/Rohde & Schwarz
• Thomson
Some of the submitted proposals
address all elements of the ATSC-M/H
system; others are focused on a single
element or layer.
The following full-system proposals
currently exist, in some cases by
recent strategic alliances:
• LG Electronics/Zenith/Harris
• Samsung/Rohde & Schwarz/Nokia
• Micronas/Thomson
Coherent Logix has announced their
intention to support any of the physical layer systems
So-called stand-alone proposals
include:
• Coding Technologies and DTS
(audio codecs)
• MobiTV (interactive TV services)
• Qualcomm (upper layer management/presentation functions)
Proponents have successfully met
their first major milestone through
submission of a comprehensive
“working draft” of their proposal. The
working draft document, essentially a
detailed technical disclosure, was critical to moving forward to the next
threshold.
Proponents are now working
toward the next major milestone—
February 18, which is the date set for
submission of working hardware.

IDOV
Hardware submitted by the February
18 deadline will first be subjected to a
laboratory viability test to establish the
reasonableness of the hardware supplied and the actual performance of
the hardware versus target performance. In addition, an Independent
Demonstration of Viability (IDOV) will
commence upon delivery of the proponent systems. This activity will be
developed and managed by the Open
Mobile Video Coalition (OMVC), an
independent user group with a keen
interest in moving ATSC-M/H forward.
OMVC has formed a Technology Advisory Working Group, which is being
led by Sterling Davis of Cox Broadcasting, to take the lead in coordinat-
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ing the IDOV activity with the ongoing work in TSG/S4. It is important to
note that the IDOV process is not a
field test, as such, but instead a
demonstration of the viability of various methods to accomplish ATSC-M/H
services. The goal of IDOV is to see
which of the proposed systems are
viable. OMVC may find that multiple
systems are viable—or that just one or
two systems are viable.
Details are yet to be worked out
within the overall project timeline, but
the current thinking is that two markets will be utilized to place equipment into operation to demonstrate
against an established expectation.
While this project is envisioned to be
relatively brief, the report that comes
out of the IDOV activities should provide additional input for decisions in
parallel with the ongoing activities of
document review and revision with
TSG/S4.

Schedule
The IDOV report will be completed
prior to the 2008 NAB Convention
and, along with ongoing review,
should lend itself to a decision point
in May 2008, after which TSG/S4 will
turn the Working Draft of the selected
system (or system elements) into a
Working Draft Candidate Standard
(CS) in early June 2008.
The expectation is that the Candidate Standard will be finalized in September 2008, at which point detailed
laboratory and field test will proceed
in parallel with the rest of the industry
beginning its trial implementations of
the CS document. Finally, if all goes as
planned, the parent Technology and
Standards Group will be asked to
approve a ballot on a Proposed Standard in December 2008, with the ATSC
process ending within Q1 of 2009.

Get Involved
Work within ATSC is open to all organizations with a direct and material
interest. If you would like to be
involved in this or other ongoing work
with ATSC, please contact the author
Jerry Whitaker at jwhitaker@atsc.org.
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More on Longley-Rice: Error Codes Decoded, Out-ofDate Instructions, and An Updated Free Wrap-Around
By Sid Shumate, Member IEEE BTS AdCom

Second of a Series:
First Subject: Error Codes. When running DTV calculations on Longley-Rice
software based on the ITM 1.2.2 core
subroutines, the FCC ignores the EC3
(Error Code 3) error codes; and there
are a lot of them in each run. The Longley-Rice documentation does not provide much information about the error
codes. In Appendix A to “A Guide to
the Use of the ITS Irregular Terrain
Model in the Area Prediction Mode”,
by G.A. Hufford, A.G. Longley, and
W.A. Kissick, (April 1982) it states:
“KWX Error marker. Indicates by its
value the severity of the warning:
0 No warning
1 Caution; parameters are close to
limits
2 Impossible parameters; default
values have been submitted
3 Internal calculations show
parameters out of range
4 Parameters out of range”
There is an additional note at the bottom of the page:
“Note 1. The error marker KWX is
meant to serve as a warning to the
user that one or more of the parameters have values that make the results
dubious or unusable. Except when it
has the value 2, there is no effect on
the computations. The value is cumulative, in that after a series of calculations it will retain its highest value.
Since it is never reset to 0, the user
must do this himself.”
That’s it? The L-R documentation is
not much help.
The error codes are referred to in
different ways in the literature, usually after having been filtered through
the wrap-around software used today
to prepare the input data and present
the results for the Longley-Rice ITM
version 1.2.2. set of subroutines,

which we will refer to as the “core”
subroutines. An FCC EC3 code is a
KWX = 3 code, etc, so go by the
number of the error.
This article continues the subject
of the last article, namely, subroutine lrprop, as the error codes kwx
= 1, 3, and 4 are primarily determined in this subroutine. However,
the error codes kwx = 2 are determined in the analysis of variables
subroutine, avar, as is item 1.f on
the kwx = 1 list.
The error codes are mentioned
above as being cumulative, however,
this requires a better explanation.
There are several sets of conditions
that can cause a kwx =1 (a.k.a. EC1)
error; having more than one of them
happen does not add up to a kwx=2.
Five kwx=1 errors can occur, and Longley-Rice (L-R) will only report out
kwx =1. But let one higher level error
occur, and the kwx code will forget
about the lower level errors and report
out the level of the highest level error,
be it kwx=2, kwx=3, or kwx=4. Therefore, it does not report out how many
errors of a certain level have occurred;
only that at least one has occurred.
Today, the error code is reset to zero
when the point_to_point or area
subroutine is called by the wraparound software, so the error code will
be printed out in the run report, and
then reset for the calculation of the
next interval along a profile, or for
each point on an area map.
Now what we need is more detail
as to what triggers each level of error.
From the c++ source code for subroutines lrprop and avar, we find:
THE LONGLEY-RICE ITM ERROR
CODES AND ALARM TRIP LEVELS:
EC = kwx =1, 2, and 4 error codes are
primarily triggered by input parameters that are incorrect; either out of
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range or missing. The EC = kwx = 3
codes are triggered when things go
wrong in the computation.
1. An EC1, or KWX = 1 level error,
indicating “caution, input parameters
are close to limits”, occurs when:
a. The input frequency is less than
40 MHz or greater than 10 GHz.
b. The transmitter antenna height
above ground is less than 1 meter
or greater than one kilometer.
c. The receive antenna height
above ground is less than 1
meter or greater than one kilometer.
d. The distance between the transmitter and the receive site is
less than 1,000 meters.
e. The distance from the transmit
site to the receive site is more
than 1,000 kilometers.
f. The absolute value of either the
time, location, or confidence
variants, zt, zl, or zc, are greater
than 3.1.
2. An EC2, or KWX = 2 level error,
indicating “impossible input parameters; default values have been submitted” occurs when:
a. klim, the radio climate code, is
not set to be an integer
between 1 and 7. In this case,
subroutine avar substitutes a
default value of 5 for klim.
b. If kdv, set to be equal to the
rightmost digit of mdvar, the
mode of variability single digit
unit value, is not an integer
between 1 and 3. Subroutine
avar substitutes a default value
of 0 for kdv.
3. An EC3, or KWX = 3 level error,
indicating “internal calculations show
parameters out of range” occurs when:
a. The absolute value of the transmitter site theta angle is greater
than 0.2 radians. The transmitter
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site theta angle, identified as
the[0] in the c++ code, is the
“take-off” angle from the transmitter site to the top of the
highest obstruction visible from
the transmitter site, or, if no
obstruction exists, to the receive
antenna or horizon, measured
with respect to the horizontal,
adjusted for the effective earth
curvature, gme. The limit, the
absolute value of 0.2 radians, is
equivalent to 11.46 degrees up
or down from the horizontal.
The transmitter to horizon distance, dl[0], (which is calculated
for an obstructed or beyond-thehorizon path, or estimated for a
line-of-sight path), is less than a
tenth of the distance to the estimated smooth earth transmitter
to horizon distance, dls[0].
The transmitter to horizon distance, dl[0], is more than three
times the distance to the estimated smooth earth transmitter
to horizon distance, dls[0].
The absolute value of the
receive site theta angle is
greater than 0.2 radians. The
receive site theta angle, identified as the[1] in the c++ code, is
the “take-off” angle from the
receive site to the top of the
highest obstruction visible from
the receive site, or, if no
obstruction exists, to the transmitter antenna or horizon,
measured with respect to the
horizontal, adjusted for the
effective earth curvature, gme.
The receiver to horizon distance, dl[1], (which is calculated
for an obstructed or beyond-thehorizon path, or estimated for a
line-of-sight path), is less than a
tenth of the distance to the estimated smooth earth receive site
to horizon distance, dls[1].
The receiver to horizon distance, dl[1], is more than three
times the distance to the estimated smooth earth transmitter
to horizon distance, dls[1]. This
could occur if attempting to run
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a path from the airplane-mounted transmitter of TV Marti to a
TV receiver in Havana.
g. The path distance between the
transmitter and receiver is less
than the value of dmin. The
minimum distance, dmin, is set
to be equal to five times the difference in height between the
transmitter antenna effective
height and the receive antenna
effective height.
4. An EC4, or KWX = 4 level error,
indicating “an input parameter out of
range”, occurs when:
a. ens, the surface refractivity of
the atmosphere, is input as less
than 250 or greater than 400. A
value of 310 is typical.
b. gme, the effective earth’s curvature, is less than 75E-9, or greater
than 250E-9. The default value for
gme is usually 157E-9.
c. The input value of Zgnd.real,
the surface transfer impedance
real (resistance) component, (in
Cartesian complex number coordinates, i.e. the a in an a +ib
complex number statement), is
less than or equal to the
absolute value of the input
value of zgnd.imag, the reactance (phase) component, (the
b in a+ ib).
d. The frequency input is less than
20 MHz or more than 20 GHz.
e. The transmitter antenna height
above ground is less than 1/2
meter or greater than three
kilometers.
f. The receive antenna height
above ground is less than 1/2
meter or greater than three kilometers.
g. The transmitter site to receive
site path distance is less than
1000 meters or greater than
2000 kilometers.
WHAT CAUSES MOST EC ERROR
CODES
With respect to the causes of EC codes
that will generally affect broadcasters,
trigger 3.a. on the chart above would
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occur if too big an obstruction is too
close to the transmitter site. Both triggers 3a and 3.g would activate if the
receive distance is near the base of a
tall tower, or the transmit antenna is
on a tall mountain and the receiver is
near the base of the mountain. And
3.g will activate just if the transmitter
and receiver are too close. So EC3, or
kwx =3 codes, are to be expected in
mass quantities, in the first few readings of a rf profile, or near the transmitter site on an area map. However,
for broadcast coverage prediction, the
signal strength here is usually so high
that the problem is irrelevant.
Trigger 3.b occurs if an obstruction
is found very near the transmitter site.
So an antenna mounted on a short
antenna, on the side of a mountain, or
on a lesser mountain peak near a
taller mountain peak, will generate
EC3 codes toward the higher ground.
Trigger 3.c would only happen if
attempting to run a path for transmitting to a far-away airplane, near or
beyond the curve of the earth, or to a
very tall, very far away mountaintop.
Triggers 3.d and 3.e are similar to
3.a and 3.b above, except that they
refer to the receive site. So small
obstructions in the path, near the
receive site, or very tall obstructions
further away, but still in the path and
visible to the receive site, and predictions made near a receive site located
on a tall mountain or predictions
made adjacent to a receive antenna
site atop a tall building, can also cause
EC3 to trigger. Beyond the solid ring
of EC3’s around the transmitter site,
triggers 3.d and 3.e are probably the
main contributors to the number of
EC3 alarms registered on a DTV L-R
terrain profile or L-R coverage map.
Second Subject; The out of date
instruction set in the lrprop subroutine.
Despite the recent review and release in
June, 2007, of an improved version, the
lrprop subroutine continues to operate
on an outdated set of instructions.
The lrprop subroutine is a supervisory subroutine. Like a general contractor employed by a land developer
to build new houses, it subcontracts
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out the majority of the work to specialty subcontractors, and then, near
the completion of the structure, it
becomes hands-on to fill-in the
remaining missing pieces and add the
finishing touches. The specialty subcontractors on this project are the subroutines adiff, alos, and ascat. To
continue the general contractor analogy, it appears that, over the years, the
land developer, here represented by
the NTIA and the “point_to_point”
subroutine, have failed to keep the
general contractor up to date; as a
result, the building plans used by the
general contractor are for the last project, not the current one. While the
main part of the job is identical to the
last job, the additional new parts of
the plan are missing, and there is no
documentation for the change orders.
Subroutine lrprop first looks to prepare to calculate the diffraction attenuation in the diffraction range. The
distance dlsa is calculated to equal the
sum of the smooth earth horizon distances, the sum of the estimated theoretical maximum distance from the
transmitter site to the horizon over
smooth earth, and the estimated theoretical maximum distance from the transmitter site to the horizon over smooth
earth. This distance, dlsa, is then set to
represent the maximum distance for
line-of-sight calculations. In fact, the
entire operation of lrprop is split into
two working areas: one for path length
(the distance between the transmitter
and the receiver) less than dlsa, and one
for path length greater than dlsa.
Another distance is calculated, distance dx; it is defined as the point
where the diffraction losses start
exceeding the troposcatter losses. The
path length from dlsa to dx is then
assigned to be the diffraction range;
the path beyond dx becomes the troposcatter range. Everything before the
distance dlsa is considered to be in
the line-of-sight range. Which is where
the problem occurs.
The point_to_point subroutine
sends out press releases to tell the
world what the rest of the L-R software
is doing, by way of the “mode status

reports”, i.e. the printout in the report
that states whether each point calculated was computed based on it being in
the “Line of Sight”, “Diffraction mode
dominant”, or “Troposcatter mode
dominant” range. The problem here is
that the new set of instructions by
which point_to_point was written,
was never used to revise lrprop. So if
an obstacle is found in the line-of-sight
range between the transmitter site and
the distance dlsa, point_to_point
reports out that an obstacle was found,
and that the range mode has switched
from “Line-of-sight” to “Diffraction
mode dominant”, when in fact, subroutine lrprop, where the work actually gets done, is still computing in the
line-of-sight mode.
How did this come about? The definition of “Irregular Terrain” changed.
In “ESSA Technical Report ERL 79ITS67, Prediction of Tropospheric
Radio Transmission Loss Over Irregular Terrain, A Computer Method- 1968
(ITS-67), which documents an early
computer implementation of LongleyRice, on page 15, there is a paragraph
that starts with “The reference attenuation”. It is a overview of the summary
of the procedure followed by the program code. There is no mention of the
word “obstruction”. The concept used
to design this original code was to
present calculations that could account
for “irregular terrain” at the horizon, as
compared to a “smooth earth” scenario. No provision was made in the
computations to account for the effect
of interrupting the radio path with a
significant, major obstruction. This
definition of “Irregular Terrain”
referred only to a slightly irregular terrain near the horizon, by comparison
to smooth earth.
No subroutine LRPROP exists in the
FORTRAN code found in Annex 3-5 to
ITS67. The original code that implements these procedures is found in
unfamiliar, obsolete subroutines such
as DIFF, SCATT, and LOS. The functions of these subroutines were combined into LRPROP, and its
subroutines ADIFF, ASCAT and ALOS,
which first appear in the public docu-
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mentation fourteen years later, in
annex A of “NTIA Report TR-82-100, A
Guide to the Use of the ITS Irregular
Terrain Model in the Area Prediction
Mode” (the Guide). It appears that an
understanding of the original definition of Irregular Terrain had, by that
time, been forgotten; subroutine
lrprop was edited without an understanding of the fact that the concept of
Irregular Terrain had changed from “a
little Irregular Terrain found at the
horizon” to mean “all kinds of Irregular Terrain, including Obstructions.”
The line-of-sight methodology implemented still parallels that described in
ITS-67, which was designed for unobstructed terrain. As a result, while
other subroutines (some of which are
imperfect early versions) necessary to
support obstruction calculations are in
place, no provision was made in
lrprop to accommodate the changes
required in the computational procedure that must occur when the line-ofsight and diffraction ranges no longer
gently merge, but are, instead, abruptly separated by a major obstruction.
As a result, the L-R computer implementation ITM ver. 1.2.2 has never,
either in the FORTRAN or c++ versions, properly computed diffraction
losses along the portion of the terrain
path between an obstruction found
blocking the line-of-sight range, and
the distance dlsa.
There is no easy fix. While consideration of obstacles in lrprop can be
enabled by the addition of a few
lines, the old line-of-sight computations cannot calculate the line-of-sight
attenuation properly when separated
by an obstruction from the diffraction
range at the horizon. Other problems,
some related to this one, some not,
have also been found in many of the
supporting subroutines. If making
changes now, we must also consider
that much has been learned about the
science of line-of-sight radio path
behavior in the intervening 25 years,
much of it derived from advanced
radar and optics research. So for
now, users of L-R software must be
aware that the line-of-sight results are
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suspect between any obstructions
found in the line-of-sight area, out to
the distance dlsa. As an example, for
a 300-meter transmitter height, a 10
meter receive height, and in the FM
broadcast band, the distance dlsa calculates out to be approximately 37
kilometers.
I will have more to say on this subject in the next article; but for now,
we interrupt this program for the following breaking news:
Third Subject: An Updated Free
Wrap-Around: On Oct. 20, (deadline

day for this article) John Magliacane
announced the release of Signal Processing, Loss and Terrain (SPLAT) version 1.2.1, now available at:
http://www.qsl.net/kd2bd/splat.html.
This major update of this LongleyRice wrap around software however,
still uses a version of the L-R ITM
1.2.2 modified for Linux use as its
core; the program is available for
downloading under the GNU GPL
license. There is now a Windows version available. This new release adds
the ability to predict received signal

strength levels based on transmitter
effective radiated power, in addition
to the previous capability of showing
Longley-Rice path loss. It can incorporate transmitter antenna radiation
patterns. Other new features include:
path loss and field strength contours
for networks containing as many as
30 transmitters, revised text reports,
support for .BIL formatted topographic data, and increased integration with
Google Earth. (© Sid Shumate. Contact the author at sshumate@bia.com
for approval to republish this article.)

Redefining HDTV - Again
By Fred Markhauser, P.Eng. Telesat

and culminated in the world's first "HDTV Standard" in 1970.
The standard was derived from the 3 fundamental findings of
the Japanese research, listed below and depicted in figure 1.
1. Optimum viewing distance, d = 3H, where H is picture
height.
2. Total horizontal viewing angle, β , has far greater impact
on the viewer than vertical viewing angle, α , and should
be 30° at the optimum viewing distance, 3H.
3. Limit of human spatial visual response, as shown in figure 2, is about 14 cycles/degree of viewing angle, in the
horizontal and vertical planes, and drops off further in
any diagonal plane.

The ongoing squabble over 1080/30I and 720/60P, and the
confusion over which system best represents the "true definition" of HDTV, can easily distract an interested observer
from thinking about the fundamental issues. In this paper, I
offer the reader a condensed history of HDTV, combined
with an argument in support of my contention that the current 1080/30I standard may not be justified. I will take you
back to the origin of "HDTV", and trace the steps that were
taken to bring us to the current state. I will then ask if we
have missed something, and what should we do? My conclusion is that the 720/60P system comes close to meeting the
original definition of HDTV as derived by Japanese
researchers in the 1960's. This conclusion is based on my
unproven speculation that new display devices, using fixed
pixel arrays, will not suffer from the degradations that have
plagued the cathode ray picture tube since its invention, and
which forced the Japanese researchers to drastically increase
the number of scanning lines. I then close with the question:
"Is MPEG-2 good enough, or should we seriously consider
replacing it with one of the new systems, like H.264 or Windows Media 9."
The idea of HDTV came to life following the 1964
Tokyo Olympics, which were the first games broadcast
around the world over the early geostationary satellite Syncom 3. The broadcasts were in colour, and were also
the first to use video compression to accommodate the
satellite's narrow bandwidth. On reviewing the results of
this event, a group of researchers led by Dr. Takashi
Fujio of NHK, asked themselves the question:

Starting with the fundamental findings, it becomes an easy task
to derive a standard, and for the reader's convenience, I will
outline the calculations below:

"What are the technical requirements of a television system of the future, that would satisfy the visual
responses of the viewer?"
This question led to extensive research, primarily in Japan,
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bined they can reduce the perceived
resolution to 49% of the nominal number of scanning lines, which in this case
would be 0.49 x 532 = 261 lines. To
overcome this limitation, the Japanese
researchers decided that the standard
must have 1125 lines, of which 1035
lines contain active video information.
Since then, new display technologies
have been developed with the potential
to do away with the limitations imposed
by the cathode ray tube. Plasma, LCD,
and DLP displays, with their rigidly
fixed pixel display methodologies,
should be able to display "true" HDTV
pictures with only 532 active lines, as
opposed to the 720 or 1080 lines proposed by the current standards. This is
the heart of my argument.

Visual Response R(v)

btsNL_winter07.qxd

Cycles/degree

4. Analogue Bandwidth
With NTSC and PAL, colour information
is frequency interlaced with luminance
information without adding bandwidth, and the total analog
bandwidth can be simply determined by using the Japanese
fundamental findings, as follows:

Figure 2: Human Visual Response

1. Vertical Viewing angle
α = 2xT an −1 (

H
1
) = 2xT an −1 ( ) = 19◦
2d
6

2. Aspect Ratio
W
β
30 ∼
= =
= 15 : 9 = 5 : 3, later modified to 16 : 9 = (4 : 3)2
H
α
19

3. Number of Scanning Lines
Nnominal = α X 14cycles/degree X 2 lines/cycle = (19•14•2)=532 lines!!!

The proposed standard that the researchers came up
with was based on the display technology of the time
(1970), and they had to consider of its limitations. The 1970
standard is shown in table 1. Of course, effective digital
compression techniques were not available in 1970, and
the question of necessary analogue bandwidth was debated
constantly. With the proposed 1125 line analogue system,
using interlaced scanning, the bandwidth would be:

Ideally, we could meet all the requirements for HDTV
with a 532 line system!
However, things are not ideal in real life - or at least they
weren't when the research was being done in the 1960s.
Scanned beam cathode ray tubes are subject to two degradation factors which limit their resolution - namely the
"Kell Factor" and the "Interlace Factor". These two phenomena can each reduce resolution by 30%, and when com-

and for progressive scanning, with the 0.7 interlace factor eliminated, the required number of lines is reduced to
0.7 x 1125 = 788, and the bandwidth would be:

Around 1982, an international effort to establish a common standard began. In America the ATSC was charged
with this task, while the EBU and others were independently pursuing the same goal. Standards bodies such as
SMPTE, IEEE, and ITU took on the effort of coordinating

Table 1: First HDTV Standard (1970)
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the works of independent groups to ensure that things did
not go too far astray. All these groups used the original
Japanese proposal as their foundation, mainly because the
Japanese were the only ones actually producing equipment
to verify their research, and to test their assumptions and
calculations.
In the 1980's, all of the work toward an HDTV standard
was based on the assumption that the actual video signal
would be analogue. This was reasonable at the time,
because it appeared that there was no other practical way.
A digital video signal would take an enormous amount of
bandwidth, as can be seen from the following SMPTE standards:
244-M
259-M
292-M

Serial digital composite NTSC
Serial digital component NTSC
Serial digital HDTV

dard that could easily be adapted to any of the major
broadcast media, including off-air broadcast, cable, and
satellite. The "DVB" group, together with the EBU and
ETSI, developed the standards for transmission over the air,
cable, and satellite. They even had a technique for carrying
the MPEG signal over the developing Telco ATM infrastructure.
The MPEG-2 standard captured everyone's attention as
the "all-in-one" solution for all video encoding and transmission systems, and they caught the attention of ATSC
when they incorporated a matrix of "profiles and levels" to
the standard that included some that would accommodate
HDTV. ATSC gradually focused their attention on MPEG-2
and away from the GI Digicipher system. The current ATSC
standard is essentially MPEG-2, with the exception of audio
(Dolby AC-3) and the program guide structure (PSIP).
For off-air transmission, the ATSC has maintained the 8VSB technique, while much of the world has decided to
use a technique called "Coded Orthogonal Frequency Division Multiplexing" or COFDM. There has been much argument over this choice, and not always enlightened by the
true facts. Perhaps sensitive to the criticism, the ATSC is
now exploring methods to provide an "enhanced" mode to
their basic 8-VSB transmission. The current thinking is that
the transport stream would carry at least two video signals.
The main signal would still be the MPEG-2 HDTV signal,
running at a reduced data rate of about 14 Mbps. The
enhanced signal, at about 4 Mbps, would use a more
aggressive video encoding technique together with a more
powerful error correction scheme. When the main signal
falls below the threshold of detection, the receiver would
switch to the enhanced signal, and then switch back again
when the main signal is strong enough.
ATSC is considering the new ITU H.264 video encoding
standard and Microsoft's Windows Media 9 for the
enhanced video coding. Both these methods are reportedly
at least twice as powerful as the current MPEG-2 standard,
with some claiming that they will eventually be 3 times as
good. This means that an HDTV signal that needs 18 Mbps
with MPEG-2, it will only need 6 to 9 Mbps with these new
techniques. If all this is really true, why don't we abandon
MPEG-2 video encoding for off-air transmission in favour
of one of these new techniques? This would surely be simpler than a asking the receiver to switch modes when the
signal fades. Also, by forcing the MPEG-2 video encoder to
run at 14 Mbps, rather than at the current of 18 Mbps, the
video quality will definitely suffer, unless the signal is prefiltered before encoding. And if it's pre-filtered, will we still
have HDTV?
Now let's get back to my original question - what resolution is really needed for the "true" HDTV experience? For
reference, a summary of the current standard is presented
in table 2. The equivalent analogue bandwidth is not part
of the standard, but I have included it here for reference.
The calculations for this bandwidth are as follows:

143 Mbps
270 Mbps
1.485 Gbps

Even an analogue video signal with a bandwidth of
about 18 MHz would present a challenge to fit into two or
three 6 MHz broadcast channels. However, a number of
proposals that would have achieved this task were presented to the ATSC. In 1991, the ATSC was on the verge of
deciding which of these proposals to accept, when a
bombshell hit them all.
General Instrument announced that they had perfected
a digital compression technique for HDTV, called Digicipher, which would operate at 19.5 Mbps. This announcement changed everything. Convinced that this was the way
to go, the ATSC ruled that all proponents wishing to stay in
the game must join together to develop the final standard.
Agreeing reluctantly, the proponents formed the "Grand
Alliance". Overseen by the ATSC, they developed a modulation technique called "8-VSB", based on a proposal by
Zenith, to carry the 19.5 Mbps signal in a single 6 MHz
channel. Everything appeared to be coming together
smoothly, and then another bombshell fell.
Working under the auspices of the International Standards Organization (ISO), a working group known as the
"Moving Pictures Experts Group" - MPEG for short - had
developed a compression technique in 1988, based on the
Discrete Cosine Transform (DCT). Their modest goal had
been to enable a 1-hour movie to be recorded on a 600
MByte compact disc (CD). To their own delight, they
achieved this goal, and the result was the MPEG-1 standard
that operated at 1.5 Mbps.
Flushed with success, the MPEG group then took on the
task of enhancing the standard for "broadcast-quality"
video. Once again they succeeded brilliantly, and the
MPEG-2 standard was effectively established in 1993. The
MPEG group had thought things through very carefully,
and they added a "transport stream" to the standard along
with a set of descriptors and tables that formed the foundation for an interactive "on-screen" program guide and for
conditional access. In effect, they had developed a stan-
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One final thought that comes to
mind on this: it is possible - perhaps
even likely - that the lossy nature of
MPEG-2 encoding itself is imposing a
limit on the achievable resolution of the
HDTV signal. This limitation may be
almost as serious as that imposed by
the traditional cathode ray tube display.
It is also possible that only currently
effective way to overcome this limitation is by increasing the pixel density.
This means the new generation of common consumer displays will need to be
improved - from 1365x768 to
1920x1080. On the other hand, it may
be that new encoding techniques, such
as H.264 and Windows Media 9, may
provide enough improvement to overcome any such limitations. Then the
testing of these alternative techniques
takes on much more importance than
simply to enhance the 8-VSB transmission standard.
I conclude by saying that the views I have expressed in
this paper are based on my own observations, and by looking through my "window of knowledge" of this field, which
may perhaps not be wide enough to capture the complete
picture. There are other aspects to this discussion, which
involve the fields of production and editing, where my
knowledge is limited, and where my arguments may very
well be nullified.
I thank you for having the patience to read through this
paper. I apologize for the many "if's", "but's", and "maybe's",
and I welcome your comments, rebuttals, and advice.
Fred Markhauser, P. Eng, f.markhauser@rogers.com, 613835-3158

Table 2: Current HDTV Standard (2006)

For 1920 x 1080 interlace:

for 1280 x 720 progressive

If my assumptions about new display devices are incorrect,
then my whole argument is mute, and my remaining calculations have no value. But if they are correct, then it
appears, that the number of scanning lines required for
HDTV is around 532. But let's use 544 lines so that the
number is divisible by 32. This appears to be important to
designers of video encoding chips with 32 bit buses. A simple calculation for a 16 x 9 display results in a horizontal
resolution of 544 x 16/9 ≈ 967. This is a little awkward, so
let's use the nearest number that is divisible by 32 - that's
960. Going back to the 16 x 9 ratio, the number of scanning
lines needed, for a square pixel pattern, is 960 x 9/16 = 540.
So the required resolution is 960 x 540. Can a modern display device (plasma, LCD, & etc.) actually meet HDTV
requirements with this pixel count? Well, maybe this is cutting things a little too close to the root. On the other hand, I
suggest that 1920 x 1080 is definitely too extravagant, and is
based on display technologies that are over 40 years old.
Also, most consumer devices today that will not meet this
pixel count. The most commonly available devices today, at
reasonable prices, are plasma displays at 1365 x 768, and
LCOS projection devices at 1365 x 1024. Both of these
devices are inadequate for 1920 x 1080.
So where does that leave us? By default, it's 1280 x 720
with 60 progressive frames/second. This resolution is
already recognized within the standard, and also supports
the three original Japanese findings.
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A Tale of Two Camera Tubes
By James E. O’Neal
Technology Editor, TV Technology Magazine and Member
BTS AdCom History Committee

Figure 1: An early Farnsworth image
dissector
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tern to an electronic signal is largely
taken for granted. However, this was
certainly not the case at the beginning
of the electronic television age. Probably the most difficult single item to
develop was the camera pickup tube.
Both Farnsworth and Zworykin succeeded to a degree in producing
workable tubes. As their inventions
were the first-ever devices for generating live television images without
mechanical scanning, it’s interesting to
look back 75 years or so and examine
these first-generation devices.
In the 1920s—the beginning of the
modern or electronic television era—
there were essentially just two players:
Farnsworth, with his seriously under-
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audiences are given the impression
that the television secret (and reason
for litigation) was somehow contained
in a technique for sealing an optically
flat faceplate to the barrel of the camera tube. RCA’s director of television
research, Vladimir Zworykin supposedly “reverse engineered” this seal technique after a visit to Farnsworth’s lab.
Actually, the issue was much more
complicated than a glass seal.
In this day and age of inexpensive
and readily-available solid-state imaging devices, conversion of a light pat-

Figure 2: A small Zworykin
iconoscope
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A new Broadway play called “The
Farnsworth Invention” opened in New
York in October and purports to tell the
story of the interactions between television pioneer Philo Farnsworth and RCA
president David Sarnoff, who was a
driving force in the development of television. The production is one of the
few stage plays written about an inventor, and the first dealing with a television inventors.
To make the storyline comprehensible to a general audience, playwright
Aaron Sorkin has “dumbed down” the
technical elements of what both
Farnsworth and RCA research camps
were doing in the 1920s and 30s—
especially that which led to litigation
over priorities and patents. Theatre

Figure 3: Philo Farnsworth holds an
image dissector used in his early
television camera
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funded and understaffed television
program, and Zworykin, who had the
blessing, resources and mandate from
Sarnoff’s Radio Corporation of America
to bring television to the marketplace.
Display devices produced by both
inventors were very similar—cathode ray
tubes. Farnsworth’s was known as the
“oscilite” and Zworykin dubbed his the
“kinescope.” However, their approaches
to converting images into electrical signals were markedly different.

ed, and scans the mosaic from side-toside and top-to-bottom. The result is that
of a “commutator” discharging the
minute “globule” capacitors in sequence.
A video signal results directly from the
action of this electron beam.
About the only similarity between
Zworykin’s iconoscope and Farnsworth’s
tube, the image dissector, was that each
was contained within a glass vessel and
required a moderately high vacuum for
operation.

ZWORYKIN’S ICONOCSOPE

THE IMAGE DISSECTOR

In Zworykin’s tube, the scene to be televised is focused on a target that he
called the “mosaic.” This was constructed around a fairly large mica substrate
coated with a photo-emissive material
that had been treated in such a way as
to form minute and isolated cells or
“globules.” Each of these cells is capacitively coupled to a common conductive
surface on the rear of the mica substrate.
When light strikes these cells, an electrical charge is built up, proportional to the
number of photons hitting each cell. The
tube also contains an electron gun, similar in design to that employed in a CRT,
and mounted below and at an angle to
the mosaic. The electron beam produced
in the gun is electromagnetically deflect-

In the image dissector, light from the
scene being televised is focused on a
thin transparent “photocathode” coated
with a photo-emissive material. This
produces an electron “field” at the rear
of the photocathode representing the
optical pattern presented to the tube.
The image dissector was designed to
electrostatically accelerate this “charge
field” to the rear of the tube. There,
through the actions of external electromagnetic scanning, the field is presented
to and made to pass through a very
small aperture, literally one picture element at a time. Electrons passing
through the aperture are collected on the
tube’s rearmost element, the signal plate.
A video signal is taken from this plate.

By today’s television imaging
device standards, both tubes are very
insensitive to light. When the iconoscope was used in studio cameras, the
amount of base light needed to generate an acceptable picture was around
1,000 foot candles. (Modern television
studios operate with light levels a
tenth of this or less.)
As demanding as the light requirements were for the iconoscope, the
image dissector required even more
light in order to deliver a moderately
noise free picture.
This reason for this difference in
sensitivity is readily apparent.
The iconoscope is a “storage” type
of pickup tube in that the photons
striking the mosaic keep building up a
charge on the small photo-emissive
globules (capacitors) until this charge
is removed by the electron beam.
Depending upon the amount of light
striking the tube and the speed at
which the scanning beam is swept
over the mosaic, a fairly large number
of electrons can be produced.
The image dissector possesses no
such storage mechanism and suffers
from this. The removal of the electrons through the small aperture is
basically an instantaneous process.
Fewer electrons yield a considerably
weaker (noisier) signal than that from
an iconoscope.

PUTTING SECONDARY
ELECTRONS TO WORK

Figure 4: schematic representation of the iconoscope
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Farnsworth was able to overcome this
limitation to a degree by substituting
an electron multiplier stage for the signal plate electrode. This multiplier
(once a common vacuum device) consisted of a series of plates or “dynodes,” with each more positively
charged than the one preceding it.
Physical construction is such that an
electron striking one dynode produces
additional electrons from secondary
emission. These are electrostatically
accelerated to the next dynode, with
even more electrons produced.
Depending on the design of the tube,
considerable electron gains are possible, and this results in a much
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stronger video signal for a given
amount of illumination.
Even though the iconoscope was
considerably more “sensitive” than the
image dissector, it was by no means a
perfect device for converting visual
information into electricity. Due to the
high velocity of electrons scanning the
mosaic, a considerable number of secondary electrons were developed.
Unlike the image dissector multiplier
stage, these were unwanted and had a
tendency to settle back on the mosaic,
producing uneven shading in the
video signal. Also, the resolution of
the iconoscope was poorer that that of
the image dissector. The photo-emissive “globules” were not infinitely
small and also the electrical charge
produced on them tended to leak to
adjacent cells, thus slightly smearing
the captured image.

A FATAL PATENT FLAW

NEW TUBES FROM OLD

scope morphed into a much more sensitive “image iconoscope,” allowing it
to make a greater contribution in creating a practical television system.
Pickup tube development did not
stop at this point, as the high velocity scanning problems were still
present.
Others at RCA eventually developed a tube with low velocity scanning that overcame such difficulties.
This was the orthicon. It underwent
wartime improvement and eventually
had an electron multiplier stage
added, becoming the “image orthicon”
or simply the “IO.” This tube became
the industry standard for live television until it was displaced by photoconductive tubes beginning in the late
1960s.

THE ORIGINAL TUBES LIVE ON
The original iconoscope was not
immediately relegated to the scrap
heap, however.
As long as there was a bountiful
supply of light, the tube worked fairly
well (shading issues notwithstanding).
As it is possible to push a very large
amount of light through motion picture film, the iconoscope was the tube
of choice for televising movies and
slides. As it was considerably cheaper
and had a longer useful life than the
image orthicon (whose enhanced light
sensitivity wasn’t really needed), the

With a redesign to produce a true
“electron image,” Zworykin’s icono-

David Sarnoff Library

By the mid 1930s the development of
the iconoscope could go no further
without changing several aspects of
the tube. While it could be developed
into a television camera, it was just
not sensitive enough to become the
workhorse that the nascent television
industry needed. RCA would have to
move in another direction to produce
a really practical camera pickup tube.
However, this was precluded, as that
the original patent application filed by
Zworykin in 1923 for television system
contained a fatal flaw.

(To keep the record straight,
Farnsworth filed a patent application
for his television system in 1927; a
patent was granted in 1934.
Zworykin’s patent was not granted
until 1938.)
One of the Farnsworth’s patent
claims—the 15th—was the production
of an “electric” or electronic image
within the pickup tube. Zworykin
made no such claim. This was indeed
a costly oversight and ultimately led to
a major reversal of policy at the Radio
Corporation of America, which had
become the assignee of Zworykin’s
patents.
For RCA to develop a camera tube
beyond Zworykin’s initial iconoscope,
having an “electric” image to move
around was a necessity. The concept
was Farnsworth’s and he could do
this. Legally, Zworykin could not. This
resulted in a challenge to the
Farnsworth patent and a patent “interference” that made its way through
the legal system.
Ultimately, it was ruled that
Farnsworth had priority to the claim
of an “electronic image” and that anyone wishing to employ this concept
in their camera tubes would be
required to license such technology
from Farnsworth. Quite reluctantly,
RCA did so.

Figure 5: schematic representation of the image dissector
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Figure 6: Vladimir Zworykin
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iconoscope served in film-to-television
applications well into the 1960s.
Farnsworth’s image dissector, even
with the enhancement of an electron
multiplier stage, still required more
light than was practical for most television studio or field applications.
However, it did possess one element
that kept it viable for specialized
applications.
All of the RCA tubes—iconoscope,
orthicon, image orthicon—depended
upon an electron gun for operation.
As with any thermoionic device, the
gun structure wore out with time.
The image dissector, on the other
hand, did not have an electron gun. It
was based entirely on light-induced
emission of electrons from a photochemically reactive compound—a
cold cathode emitter. In essence, the
tube had a nearly unlimited useful
life. This made it an ideal pickup
device for imaging very bright scenes
in conditions that precluded regular
maintenance, i.e. industrial applica-

tions such as looking into a blast furnace. The image dissector continued
to be used for such purposes until it
was eclipsed by more modern imaging technologies.
Today the iconoscope and image
dissector would be considered large,
clumsy and totally impractical beasts.
However, 75 years ago they were
quite revolutionary electron devices
and paved the way for television’s
future.
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15th International Conference on
Telecommunications ICT 2008
St. Petersburg, Russia, 16 – 19 June 2008
By Dmitry Tkachenko

IEEE Russia Northwest Broadcast
Technology, Consumer Electronics,
and Communications (BT/CE/COM)
Chapter is participating in organizing
the 15th International Conference on
Telecommunications ICT 2008.
ICT was first initiated by the Centre
for Telecommunications Research,
King’s College London (UK). Based
on the initial success of Dubai in
1994, ICT has been held annually in
Bali (1995), Istanbul (1996), Melbourne (1997), Chalkidiki, Greece
(1998), Jeju, Korea (1999), Acapulco,
Mexico (2000), Beijing (2002), Tahiti
(2003), Fortaleza, Brazil (2004), Cape
Town, South Africa (2005), Funchal,
Portugal (2006), and Penang, Malaysia
(2007). Many scientists, engineers, students, professionals and technical
staff, representing a variety of organi-

zations such as universities, research
institutes, telecommunication operators and equipment manufacturers had
attended previous ICT events. The
15th ICT will be held in St. Petersburg,
Russia, on 16 – 19 June 2008. ICT
2008 will offer tutorials, plenary sessions, poster sessions, panel sessions
and exhibition opportunities.
The ICT conference is mostly
focused on telecommunications technologies, but a number of conference
topics in the field of broadcast and
consumer electronics technologies
have been added this year. The topics
that may be of interest to BTS members are:
• Convergence of Broadcast and
Communications Technologies
• Solutions for Consumer Communications
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• Digital TV and Radio Broadcasting
• IPTV and Mobile TV
• Home Networks
A complete list of ICT 2008 topics is
available at the conference Web site
http://www.ict08.org/cfp.html. It is
expected that ICT 2008 conference will
be included in the IEEE Conference Publication Program and the conference proceedings will be entered into the IEEE
Xplore database. The deadline for paper
submission is 30 December 2007. Keep
checking the conference web site often
for the latest information about paper
submissions and any changes. About 150
papers in the field of telecommunications
are expected to be presented at ICT
2008. The Program Committee encourages authors to submit papers on relevant broadcast technologies as well.
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ICC 2008 Workshop on Digital Television and Mobile Multimedia
Broadcasting Organized by the IEEE BTS Beijing Chapter
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IEEE Broadcast Technology Society Constitution
and Bylaws
Approved 5 November 2007
The IEEE Broadcast Technology Society is organized and operated according to the following rules, which were
approved by the Members and the IEEE.

Constitution

Article I - Name and Object
Section 1. This organization shall be
known as the IEEE Broadcast Technology Society.
Section 2. The Society's purpose shall be
scientific and educational in character. The
Society shall strive for the advancement of
the theory and practice of electrical and
electronic engineering and of the allied
arts and sciences and for the maintenance
of high scientific and technical standards
among its members, all in consonance
with the Constitution and Bylaws of the
IEEE and with special attention to such
aims within the field of interest of the
Society, as hereinafter defined.
Section 3. The Society shall aid in promoting close cooperation and
exchange of technical information
among its members and affiliates, and
to this end shall hold meetings for the
presentation and discussion or original
contributions, shall publish Transactions reporting advances within the
scope of the Society, establish standards, and through its committees,
shall study and otherwise provide for
the needs of its members and affiliates.

Article II - Field of Interest
Section 1. The field of interest of the
Society shall encompass devices,
equipment, techniques and systems
related to broadcast technology,
including the production, distribution,
transmission, and propagation aspects.
Section 2. The field of interest of the Society may be enlarged, reduced, or otherwise revised as the needs of the occasion
indicate. Such revisions shall be processes
as an amendment to this Constitution.

Article III - Membership
Section 1. Membership in the Society

shall be available to all members of
the IEEE in any grade, including students, having an interest in the technology of broadcasting.
Section 2. Affiliates may participate in
the activities of the Society as provided by the IEEE Bylaws and subject to
the applicable IEEE rules and regulations and to any additional limitations
imposed by the Society Bylaws.
Section 3. Upon adoption of this Constitution, all current members and affiliates of the Broadcasting Group shall
be recognized as the Charter Members
of the Broadcast Technology Society.
All current members of the Broadcasting Group Administrative Committee
shall be recognized as Charter Members of the Broadcast Technology Society Administrative Committee.

Article IV - Financial
Support
Section 1. The Society shall collect from
each member and affiliate an assessment or fee in accordance with IEEE
Bylaws and applicable rules and regulations. The fees shall be prescribed in
accordance with the Society Bylaws.
Section 2. The Society may make registration charges at its meetings, symposia,
conferences, and conventions. The registration fee for non-members of the IEEE
must be higher than for members.
Section 3. The Society may raise revenues by other means such as, but not
limited to, advertising, shows, requests
for contributions, and charges for sending out notices to non-Society members, provided such means are
consistent with applicable IEEE rules
and regulations. Any new revenue
means not explicitly covered by IEEE
rules and regulations must be approved
by the General Manager of the IEEE
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before being adopted by the Society.

Article V - Administration
Section 1. The affairs of the Society
will be administered by an Administrative Committee (AdCom) drawn from
the membership of the Society.
Section 2. Within-term vacancies in the
office of President or Vice President of
the Administrative Committee shall be
filled by election for the unexpired
term by the Administrative Committee.
Section 3. Within-term vacancies
occurring on the Administrative Committee shall be filled by appointments
for the unexpired terms by the
remainder of the Committee.
Section 4. The Administrative Committee may utilize the services of IEEE
Headquarters as bursar for all or part
of Society funds as provided by the
IEEE Bylaws and rules and regulations.
Section 5. The President shall be an
ex officio member of all committees
of the Society. As a member of the
IEEE Technical Activities Board he
shall, when notified of a meeting of
said Board, ensure representation of
the Society at such meeting by himself, or by an alternate. If an alternate
cannot be found, the President shall
present the views of the Society by a
letter of proxy.
Section 6. The work of the Society shall
be conducted through the Administrative Committee, and through standing
and ad hoc committees as provided
herein and in the Bylaws.

Article VI - Nomination and
Election of Administrative
Committee Members
Section 1. Nominating procedures
shall be as prescribed in the Bylaws
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and shall include provision for nomination by petition of Society members.
Nominations by petition shall be
included on the ballot and shall be so
identified.
Section 2. Election of the members of
the Administrative Committee shall be
as prescribed in the Bylaws.

Article VII - Meetings
Section 1. The Society may hold meetings, conferences, symposia, or conventions either alone or in cooperation
with Sections, Regions, National Convention Committees of the Institute or
other technical organizations, but the
approval of IEEE Headquarters must
be obtained in advance.
Section 2. Meetings, conferences, or
conventions of the Society shall be
open on an equal basis to all members of the IEEE.
Section 3. The quorum for the Administrative Committee shall be set forth
in the Bylaws.
Section 4. A majority of the votes cast
by those members of the Administrative Committee attending a meeting
shall be necessary for the conduct of
its business except as otherwise provided in this Constitution. A majority
of the votes of the members present
and entitled to vote, at the time of
vote, provided a quorum is present,
shall be the act of the Administrative
Committee or any committee thereof.
Section 5. Vote of the Presiding officer.
The presiding officer of the Broadcast
Technology Society shall have no
vote, except if the vote is by secret
ballot or unless the Chair’s vote can
change the outcome of the vote.

actions are to be promptly confirmed
in writing by the President.
The Administrative Committee or any
committee thereof may meet and act
upon the vote of its members by any
means of telecommunication. The normal voting requirements shall apply
when action is taken by means of
telecommunications equipment allowing all persons participating in the meeting to hear each other at the same time.
Section 7. The Administrative Committee shall meet, as required to conduct
business, and in accordance with the
Bylaws.
The Administrative Committee or
any committee thereof may take action
without a meeting if applicable (e.g.
email voting). An affirmative vote of a
majority of all the voting members of
the Administrative Committee or any
committee thereof shall be required to
approve the action. The results of the
vote shall be confirmed promptly in
writing or by electronic transmission.
The writings and/or electronic transmissions shall be filed with the minutes of the proceedings of the
Administrative Committee or any committee thereof. “Electronic transmission” means any form of electronic
communication, such as e-mail, not
directly involving the physical transmission of paper, that creates a record
that may be retained, retrieved and
reviewed by a recipient thereof, and
that may be directly reproduced in
paper form by such a recipient.
Individuals holding more than one
position on the Administrative Committee or any committee thereof, shall
be limited to one vote on each matter
being considered by the Administrative Committee or committee.
Proxy voting is not allowed

After such approval, the proposed
amendments shall be publicized in the
Society Transactions or Newsletters, or
by direct mailing to all Society members, with notice that it goes into effect
unless five percent of the Society members, including students, object within
30 days. If such objections are received,
a copy of the proposed amendment
shall be mailed with a ballot to all members of the Society at least 30 days
before the date appointed for return of
the ballots, and the ballots shall carry a
statement of the time limit for their
return to the IEEE Office. When a mail
vote of the entire Society membership is
made necessary, approval of the
amendment by at least two-thirds of the
ballots returned shall be necessary for
its enactment, provided, however, that if
the number of ballots returned is less
than ten percent of the membership of
the Society, the amendment shall be
deemed to be approved.
Section 2. Suitable bylaws and amendments thereto, may be adopted by a
two-thirds vote of the Administrative
Committee in meeting assembled, provided that notice of the proposed
bylaw, or amendment, has been sent
to each member of the Administrative
Committee at least a week prior to
such meeting, or a bylaw, or amendment, may be adopted by a two-thirds
mail vote of the members of the
Administrative Committee, provided a
30-day period is allowed for such
responses. In either event, the proposed bylaw, or amendment, shall be
published in the Society Transactions
or Newsletters, or by direct mailing to
all Society members. No bylaw, or
amendment, shall take effect until it
has been mailed to the Secretary of
TAB of the IEEE, and he has obtained
approval of the General Manager.

Article VIII – Amendments
Section 6: Business of the Administrative Committee may be handled by
correspondence, or any other form of
communication when, in the opinion
of the President, matters requiring
prompt action can be adequately handled in that manner. A majority vote
of the full committee is required to
take action in such a case. Telephone
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Section 1. Amendments to this Constitution may be initiated by petition submitted by one percent of the members of
the Society or by a majority or the members of the Administrative Committee,
such petition being submitted to the
Secretary of the IEEE Technical Activities Board (TAB), and to the Executive
Committee of the IEEE for approval.
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Article IX - Publications
Section 1. Publications undertaken by
the Society shall be subject to IEEE
policies and to any further guidance
or controls prescribed by the Administrative Committee or its duly appointed committees. The Society shall be
responsible for the financial aspects of
its publication program.
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Section 2. The President of the Society,
with the advice and consent of the
Administrative Committee, shall appoint
such editors as may be required to
implement the publication program.

IEEE Broadcast Technology
Society Bylaws

members. This fee is in addition to the
affiliate surcharge specified in IEEE
rules and regulations.

5. Fiscal Year
The administrative and fiscal year for
the Society begins on January 1st and
ends on December 31st.

6. Administrative Committee
1. Membership
There shall be two grades of IEEE
Broadcast Technology Society (hereinafter Society) membership: student
members and members. Student members of the IEEE may become student
members of the Society upon payment
of the annual student membership fee
in effect at the time Society membership is requested. Members of the
IEEE in other grades may become
members of the Society upon payment
of the annual Society membership fee
in effect at the time Society membership is requested. Special categories of
membership and the appropriate
annual Society membership fees shall
be as specified in IEEE Bylaws.

2. Affiliates
Non-members of the IEEE who are
members of certain other organizations
accredited by the IEEE, as provided in
IEEE rules and regulations, may become
affiliates of the IEEE and members of
the Society upon payment of the annual
Society membership fee in effect at the
time Society membership is requested.
Affiliates shall have the same rights and
privileges in the Society as IEEE members, and shall be eligible to serve and
hold office on any board or committee,
with the exception of the offices of President and Vice President of the Society.

3. Member Fees
The annual Society membership fees
shall be reviewed each year as part of
the Society budget cycle and adjusted
to meet Society fiscal needs. The Society Administrative Committee must
approve any proposed change in the
annual Society membership fees.

6.1 The Society Administrative Committee shall consist of 15 elected voting
members-at-large, five of whom shall be
elected for three-year terms each year
from the Society membership in good
standing: plus the Society President,
Society Vice President, Society Secretary,
and Society Treasurer; the immediate
past Society President and predecessor;
all standing or ad hoc Society technical,
advisory, or coordinating committee
chairpersons; Society liaison representatives; and Society publication editors, as
ex-officio members (unless already
elected members-at-large).
6.2 Society Administrative Committee
members-at-large may be reelected to
one full term after serving one full term.
Only two consecutive terms are permitted, but eligibility for reelection is
restored after a one-year lapse in service.
6.3 All Society Administrative Committee members, including ex-officio
members, shall have voting privileges.
6.4 At its last meeting of even-numbered
years, the Society Administrative Committee shall elect a Society President and
Society Vice President from a list of eligible candidates consisting of current
Society Administrative Committee members-at-large, past Society Administrative
Committee members-at-large, and past
Society officers. The elected Society
President and Society Vice President will
serve a two-year term, beginning January 1 of the year following their election. The Society President and Society
Vice President are permitted to serve
two consecutive two-year terms, and
may be reelected after a two-year lapse
in service.

4. Affiliate Fees
Affiliates shall pay the same annual
Society membership fee as Society

6.5 By January 1 of the year following
an election, from all Society members
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in good standing, the Society President
shall appoint a Society Secretary, a
Society Treasurer, and all Society standing or ad hoc committee chairpersons
and members, each of whom are
appointed for the current term of the
Society President who appointed them.
There are no term limits for those serving as Society Secretary, Society Treasurer, Society committee chairperson or
Society committee member.
6.6 If an elected member-at-large fails to
attend four consecutive meetings of the
Society Administrative Committee, the
Society Administrative Committee may
vote to remove that member-at-large
from the Society Administrative Committee, and, in accordance with the
Society Constitution, may appoint a successor to serve for the remainder of the
term of the removed member-at-large.
6.7 Society officers, Society Administrative Committee members, and Society
committee members must be members
of the Society in good standing.
6.8 Quorum. A majority of the voting
members of the Administrative Committee or any committee thereof shall
constitute a quorum. (Ref: IEEE Bylaw
I-300.5)
6.9 The Society Administrative Committee shall meet at least two, and no more
than four, times per year, at times and
locations to be determined by the Society President and announced at least 30
days in advance of the meeting.
6.10 The Society Administrative Committee authorizes the creation of the Executive Committee of the Society
Administrative Committee, which consists
of the current Society officers and the
immediate past Society President, and
directs the Executive Committee to conduct day-to-day Society business affairs
which do not require full Society Administrative Committee review and approval.

7. Nominations and
Appointments (N&A)
Committee
7.1(Ref: IEEE Bylaw I-308.1)
The Chair of the N&A Committee shall
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be either the past President or the
immediate past President of the
Administrative Committee. In the
event of the incapacity or conflict of
interest of the Chair, the most recent
Past Chair of the N&A Committee
available shall be the Chair of the
N&A Committee. With extenuating circumstances, a different individual may
be appointed to this position.
7.2 N&A Chairs shall not be eligible to
be elected to the Administrative Committee during their term of service.
7.3 At least two-thirds of the voting
members of the N&A Committee shall
be elected or appointed by the
Administrative Committee.
7.4 A member of an N&A Committee
may be nominated and run for a position for which such member’s respective N&A Committee is responsible for
making nominations only on the following conditions: (i) the nomination
is not made by a member of the same
N&A Committee and (ii) the member
resigns from the N&A Committee prior
to its first meeting of the year in
which the nomination shall be made.

8. Nomination and Election
of Society Administrative
Committee
The Society Administrative Committee
shall establish its own procedures for
filling vacancies within its ranks.

9. Petition signature
requirements
(Ref: IEEE Bylaw I-308.16
and IEEE Policy 13.8.3)
9.1 For each elective office of the
Society, individual voting members
eligible to vote in such election may
nominate candidates either by a written petition or by majority vote at a
nomination meeting of the organizational unit, provided such nominations
are made at least 28 days before the
date of election. The number of signatures required on a petition shall be
determined in accordance with IEEE
Bylaws as follows. For all positions
where the electorate is less than
30,000 voting members, signatures
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shall be required from 2% of the eligible voters. For all positions where the
electorate is more than 30,000 voting
members, 600 signatures of eligible
voters plus 1% of the difference
between the number of eligible voters
and 30,000 shall be required

11. Publications
The Society, through its Society Administrative Committee, may publish IEEE
Transactions on Broadcasting, newsletters, and other publications related to
the fields of interest of the Society.

12. Chapters
9.2 Members shall be notified of all
duly made nominations prior to the
election. Prior to submission of a
nomination petition, the petitioner
shall have determined that the nominee named in the petition is willing to
serve, if elected; evidence of such
willingness to serve shall be submitted
with the petition.
9.3 Signatures can be submitted electronically through the official IEEE
society annual election website, or by
signing and mailing a paper petition.
The name of each member signing the
paper petition shall be clearly printed
or typed. For identification purposes
of signatures on paper petitions, membership numbers or addresses as listed
in the official IEEE membership
records shall be included. Only signatures submitted electronically through
the IEEE society annual elections website or original signatures on paper
petitions shall be accepted. Facsimiles, or other copies of the original signature, shall not be accepted. Only
original signatures can be accepted on
a paper petition. Electronic signatures
can only be submitted via the IEEE
society annual elections website.
Faxes or other types of electronic signatures are not allowed).

Chapters are Society sub-groups organized on a geographical basis. This subject is addressed fully in the IEEE
Society Section of the Technical Activities Manual and in the Section Manual.

13. Awards and Fellow
Nominations
13.1 The Society Awards Committee is
responsible for studying the requirements for IEEE awards and for IEEE
Fellow nominations. The Society
Awards Committee will solicit recommendations from the Society administrative, technical, advisory, and
coordinating committees, Society
Chapters, and from Society membership through Society publications. The
Awards Committee will prepare recommendation and initiate appropriate
actions in support of awards to Society members, and will maintain contact with the IEEE Awards Committee
and IEEE Fellows Committee on
behalf of the Society.
13.2 The Society Awards Committee
shall arrange for suitable awards for
excellence of technical content or
presentation of contributions published in Transactions on Broadcasting
or presented at a Society conference.

14. Disbursements
9.4 The number of signatures required
on a petition shall depend on the
number of eligible society voters, as
listed in the official IEEE membership
records at the end of the year preceding the election

10. Technical, Advisory,
and Coordinating
Committees
Standing and or ad hoc Society committees may be established by the
Society Administrative Committee as
deemed relevant to the Society's special fields of interest.
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Disbursements from Society funds credited to the Society after enactment of
these Bylaws shall be on the authority
of the Society Treasurer as directed by
the Society Administrative Committee
and in accordance with an approved
budget and established procedures and
policies of the IEEE. The Society
Administrative Committee may authorize the Society Treasurer to disburse
funds to defray legitimate expenses
incurred by the Society Administrative
Committee, the Society Executive Committee, and the Society technical, advisory and coordinating committees.
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Don’t Delay – Renew Today
Continue to enjoy the benefits of the IEEE Broadcast Technology Society Membership:
• Receive and contribute to a Quarterly newsletter with reports on society and local chapter activities and up-to-date
news from the international broadcasting industry.
• Receive and contribute to the IEEE Transactions on Broadcasting, ranked in the top 20% of all telecommunications
journals, and the optional IEEE/OSA Journal of Display Technology.
• Receive a special issue in 2008 on Quality Issues in Multimedia Broadcasting, bundled with the third issue if the
IEEE Transactions on Broadcasting.
• Join BTS chapters worldwide, or in regions without chapters, promote new chapters.
• Become involved in the development of broadcast technology related IEEE standards.
• Participate in the community of broadcast engineers and stay up to date in the fast evolving field of broadcasting
and broadband multimedia.

Look for your renewal package in the mail, or to renew your membership on-line visit:
http://www.ieee.org/web/membership/renew/index.html

Mark Your Calendars
2008 future events of interest to BTS members
The 12th Annual IEEE International Symposium on Consumer Electronics (ISCE2008)
ISCE 2008 will be held April, 14-16 2008 in Algarve, Portugal. Visit web site www.ISCE2008.org.
2008 IEEE International Symposium on Broadband Multimedia Systems and Broadcasting. Multiple Technologies for Multimedia.
March 31-April 2, 2008, Las Vegas. Co-located with CTIA WIRELESS 2008 and IEEE WCNC 2008. Visit web site www.ieee.org/bts
The 2008 NAB Show. Conferences: April 11-17, 2008 Exhibits: April 14-17. Las Vegas. Visit web site: www.nabshow.com
ICC 2008 Workshop on Digital Television and Mobile Multimedia Broadcasting, Beijing, China, 19-23 May 2008. For details,
visit its web site at http://www.ieee-icc.org/dtmmb/dtmmb.html
15th International Conference on Telecommunications ICT 2008. St. Petersburg Russia, 16-19 June 2008.
web site at www.ict08.org.

For details, visit its

BroadcastAsia 2008 will be held from 17-20 June 2008 at Singapore Expo, Singapore.
Visit web site www.broadcast-asia.com
IBC 2008 returns to the RAI Centre in Amsterdam this year, with the conference opening on 11 September and the exhibition running from 12 to 16 September 2008. Visit web site www.ibc.org.
The NAB Radio Show will be held September 17 - 19, 2008 in Austin, TX. Visit web site www.nabradioshow.com
IEEE BTS 58th Broadcast Symposium will be held on October 15 through 17, 2008 at the Westin Alexandria Hotel, Alexandria, Virginia. For the latest information, keep checking the BTS web site at www.ieee.org/bts.

Institute of Electrical and Electronics Engineers, Inc.
445 Hoes Lane
P.O. Box 1331
Piscataway, NJ 08855-1331
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