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>>> Auction  continued on page 3

Thursday, September 17

FACILITIES-BASED
IP VIDEO DISTRIBUTION

Hamish C. Macmillan, Vitec, Inc.
National Channel Manager,

will be this month’s presenter. 
Vitec is a provider of video 

encoding products and enterprise 
IPTV hardware and server portal-

based middleware for video 
distribution management systems.  
Essentially, we are seeing a trend 

in broadcast stations looking 
to transition from RF-based to 
IP-based video.  Projects that 
precipitate this transition are 

typically update renovations or 
complete new facility build-outs, 
where re-cabling with coax is not 

desirable. Hamish will describe the 
benefits encountered in moving to 

IP Video Distribution. 
 

Dutch Treat Dinner at 5:30 PM
Denny’s

433 S. Gammon Road
Madison, WI

Meeting and Program at 7:00PM
WISC Conference Room B

7025 Raymond Road

Park in front parking lot;
enter via front lobby entrance.

Visitors & Guests are welcome to join us!

A Tiny Chunk of 
Madison TV History

 When news came that the UW-
Madison Physical Plant & Maintenance 
was going to tear down the pedestrian 
bridge over University Avenue, it 
brought back some old memories.  
 Anyone who has spent some time 
on the UW campus, especially if you 
were there before the crosswalk and 
the East Campus Mall were completed, 
will remember using this bridge.  This 
bridge spanned the walkways between 
Vilas Hall and the Mosse Humanities 
building.   The city of Madison and UW 
claim the bridge was falling apart and 
has been underutilized since the traffic-
signal-controlled crosswalk was put in 
down the block.  
 But my memory was of cables.  
Camera cables.
 Years ago, long-time Chapter 24 
member Herb Jordan told me that one 

>>> by Kevin Rupport, Chapter Chair

Vilas Hall Bridge 
>>> continued from page 5

Auction Rules Finalized

 On August 6 the FCC adopted 
the final rules < http://transition.
fcc.gov/Daily_Releases/Daily_
Business/2015/db0811/FCC-15-78A1.
pdf > concerning the conduct of the 
600 MHz band Incentive Auction 
and took actions on a number of  
other rulemakings concerning both 
the auction and its effect on the 
operation of wireless microphones 
and TV Broadband Devices.  In the 
rulemaking concerning the actual 
operation of the auction, the FCC set 
the start date for the auction as March 
29, 2016.  TV stations participating 
in the auction will have to file their 
intentions to the FCC on what option 
they wish to choose: going off the air, 
share a channel, or move to high or 
low band VHF by that date.   The first 
step the FCC will take is announcing 
their opening offers at least two 
months before March 29.
 This fall, the FCC will release 
notices giving: instructions on the 
filing of applications to participate in 
the auction; filing deadlines; dates for 
mock auctions for stations to learn the 
procedures for the auction; as well as 
any other information stations will 
need.  The FCC has started to conduct 
a number of web seminars to help 
stations educate themselves on auction 
procedures.
 After the FCC receives the 
commitments from stations to 
participate in the auction, they will set 
a target for the amount of spectrum 

>>> by Tom Smith

2015 Broadcasters Clinic    October 13, 14, 15

http://www.sbe24.org
http://vitec.com/
http://transition.fcc.gov/Daily_Releases/Daily_Business/2015/db0811/FCC-15-78A1.pdf
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http://www.wi-broadcasters.org/events/broadcasters-clinic/


Chair
Kevin Ruppert, CPBE, CBNT

WISC-TV
W: 608-271-4321

kruppert@wisctv.com

Vice-Chair
Richard Wood

Resonant Results
W: 608-839-3950

rwoodsky@frontier.net

Secretary
Pete Deets, CBT

WMTV
W: 608-274-1515

mldeets@nbc15.com

Treasurer &
Webmaster

Leonard Charles, CPBE
WISC-TV

608-271-4321
lcharles@wisctv.com

Past Chair
Kevin Trueblood

Committee Appointees
Program Committee

Steve Paugh, CPBE, CBNT
608-277-5139

spaugh@wisctv.com
Volunteer for the

program committee!

Membership / Newsletter Editor
Paul Stoffel, CPBE

608-263-2175
paul.stoffel@wpt.org

Sustaining Membership
Fred Sperry, CPBE 

608-264-9806
fred.sperry@ecb.org

Certification & Education
Jim Hermanson, CPBE, CBNT
services@jimhermanson.com

Frequency Coordination
Tom Smith, CPBE

608-837-2729
tcsmith100@frontier.com

Page 2 SBE Chapter 24 Newsletter September 2015

Chapter Contacts Meeting Minutes
from the August 12, 2015 Business Meeting

 The August meeting of Chapter 24 of the Society of Broadcast Engineers was 
held Wednesday, August 12 at 7:00pm at Full Compass Systems in Madison, WI.  
Of 11 attendees, all but one were members and 6 were certified.
 Chair Kevin Ruppert called the meeting to order at 7:00pm.  The minutes of the 
last meeting were approved as published in the newsletter.
 The Treasurer Leonard Charles reported the chapter has a positive balance.  Also 
reported was receipt of our dues rebate from the national organization.  Members 
voted to return the monies to the Ennes Foundation to further educational programs.
 There was no newsletter report.
 Sustaining members stand at 17 with Joseph Electronics returning.
 Steve Paugh reported our next meeting will be at WISC on September 17 and the 
next meeting will be at the Broadcaster’s Clinic October 14.
 Jim Hermanson reported via e-mail that Jason Mielke, CBRE, CBNT, Chief 
Engineer/Senior Systems Administrator of Bliss Communications, Janesville passed 
both Certified Broadcast Radio Engineer and Certified Broadcasting Networking 
Technologist exams during the local June 2015 session.  There also is an October 2 
deadline for registration for the November 6-16 test window.
 Tom Smith reported no new frequency coordination information at this time.
 Leonard Charles National announced a new SBE master control operations book 
by Fred Baumgartner and Nick Grbac.  Professional Liability insurance is now 
available through the SBE – see the SBE website for details.
 Under old business the members voted on the designation of the returned monies 
of our National rebate.
 Professional and general announcements included the award of Best Technical 
Article, Book or Program to Tom Smith for his article “Look at TV Repack 
Scenario”; award of Best Regional Convention or Conference for 2014 to the 
Broadcaster’s Clinic Planning Committee; Best Chapter Newsletter to Paul Stoffel & 
Chapter 24 and Most Certified Chapter (Class B) to Jim Hermanson and Chapter 24.
 The meeting was adjourned at 7:15pm and David Wood of Ensemble Designs 
gave a presentation on their NXT 450 compact routing switcher.

ML Deets, Sec’y.

Portable, Professional Audio
Sound Devices, LLC

E7556 State Rd. 23/33 
P.O. Box 576

Reedsburg, Wisconsin 53959
www.sounddevices.com
Phone:  (608) 524-0625

Fax:  (608) 524-0655

mailto:chrisa%40josephelectronics.com?subject=
mailto:bryan.nelson%40alphavideo.com?subject=
mailto:mbart%40hvs-inc.com?subject=
http://www.sounddevices.com
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that they wish to clear for broadband wireless use.  The FCC is hoping to clear a minimum of 84 MHz of spectrum with 
an expectation of auctioning 70 MHz for wireless broadband use at a starting amount of $1.25 per MHz per pop.  Each 
block to be auctioned will consist of 5 MHz in both the up and downlink bands for a total of 10 MHz.  Wireless providers 
will have to place upfront money of $2,500 times an index number based on a formula in which market population and 
a dollar value per pop based on the final bid amounts from recent wireless auctions .  The FCC has scenarios that would 
allow for up to 144 MHz to be recovered which would leave 25 channels available for TV use.  With the 84 MHz target, 
there would be 35 channels left for TV use.

   One of the actions in this notice is the announcement that the FCC will place TV stations in the 600 MHz band with 
wireless users if they are unable to repack all the remaining TV stations in the remaining new TV band.  Stations could 
find themselves sharing the uplink and downlink bands with wireless services in adjacent market areas, along with being 
placed in the guard band between the uplink and downlink bands.  This action according to various trade articles as not 
made anyone happy in either the broadcast or wireless industries due to potential interference issues.  The FCC will allow 
a certain amount of impairment to each of the market areas that wireless companies will bid on.  Nationally, the FCC 
will allow the highest amount of impairment to the smallest amount of spectrum they are able to clear decreasing as the 
amount of spectrum cleared increases.  For 72 MHz or less of spectrum cleared, up to 20% of the spectrum cleared may 
not be available for wireless companies to use.  With 144 MHz cleared, up to 8% of the spectrum could be impaired.

   In each market area that is auctioned for wireless use, the FCC will figure the number of 2 by 2 kilometer blocks that 
will suffer from interference which will impair the use for wireless broadband and deduct the population from those areas 
from the total population to determine bid amounts.

Clearing Target

(Number of Blocks Offered)

Percentage of Impaired Weight-
ed-Pops

144 MHz (12 blocks) 8% (approx.)
138 MHz (11 blocks) 9% (approx.)
126 MHz (10 blocks) 10%
114 MHz   (9 blocks) 11% (approx.)
108 MHz   (8 blocks) 13% (approx.)
84 MHz   (7 blocks) 14% (approx.)
78 MHz   (6 blocks) 17% (approx.)
72 MHz   (5 blocks) 20%
60 MHz   (4 blocks) 20% (cap)
48 MHz   (3 blocks) 20% (cap)
42 MHz   (2 blocks) 20% (cap)

Near Nationwide Standards for Impairment
                                                                                                                       from FCC notice

   Before the wireless services can bid for the newly available spectrum, a sufficient number of TV stations will have to 
decide to participate in the reverse auction.  Participating stations can take a series of auction options which will determine 
the amount they receive when the auction is completed.   A station could pick going off the air and if the amount is not 
acceptable, they could choose to go to a high band VHF channel. If that was not acceptable or available, they could go to a 
low band VHF.  Once a lower option is chosen, stations will not be able to move back to the higher option.

>>> Auction  continued from page 1

>>> Auction  continued on page 6
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compiled by Tom Weeden, WJ9H

Amateur Radio News

John C. Purvey
BAV Specialist
Broadcast & AV Solutions

john.purvey@belden.com 
PHONE: 815.441.5298

447 Hampshire Lane  
Crystal Lake, IL 60014

 ● Time and frequency standard station 
WWV’s resurrected 25 MHz signal — 
now back on the air for more than a year 
after going silent in 1977 — is once again 
transmitting on a vertical dipole from 
its original antenna and location. The 
25 MHz signal returned to the air on an 
“experimental basis” in April 2014, and 
it’s been transmitting ever since. The 
WWV vertical dipole is not something 
you’d likely find in the average ham radio 
antenna farm. 
 “The antenna the 25 MHz 
[transmitter] is on right now is the 
original antenna it was on in 1977,” Matt 
Deutch, N0RGT, WWV’s lead electrical 
engineer, told ARRL. “When the 25 
[MHz transmitter] was shut down [that 
year], the radiating section was removed 
and tossed in the bone yard, and a new 
longer section put on the tower to make it 
a 15 MHz stand-by antenna.” 
 Deutch said that when WWV first 
reintroduced the 25 MHz broadcast in 
2014, it used a broadband monopole. It 
was later decided to use that antenna for 
WWV’s 2.5 MHz stand-by transmitter, 
though. “So, we decided to rebuild the 
25 MHz antenna,” he recounted. “A 
few weeks ago the boys dug the 25 
MHz radiating section out of the mud 
in the bone yard and rebuilt the 25 MHz 
antenna, so that it looks identical to what 
it looked like in 1977.” 
 Deutch said the 25 MHz WWV 
vertical dipole now is coupled to its 
own, dedicated transmitter, radiating 2.5 
kW “with near zero watts reflected,” he 
added, and modeling has showed that the 
dipole exhibits a lower angle of radiation 
than the broadband monopole did. “There 
is no automatic backup transmitter for 25 
MHz at this time,” Deutch added. The 25 
MHz WWV signal had been operating at 
about 1 kW for the past 16 months. 
 Deutch has said that WWV has 
received reports on the 25 MHz signal 
from across the Atlantic. The 25 
MHz transmission not only provides 
another option to check your frequency 

calibration or the exact time, it also 
can serve to indicate the state of 
propagation on 12 and 10 meters. The 
25 MHz broadcast includes the same 
information transmitted on all other 
WWV frequencies and at the same level 
of accuracy. 
 Located in Fort Collins, Colorado, 
WWV is operated by the National 
Institute of Standards and Technology 
(NIST). WWV has invited listeners’ 
comments and signal reports. 
 
 ● The FCC has proposed levying an 
$8,000 fine on a Cincinnati, Ohio, radio 
amateur, Daniel R. Hicks, KB8UYZ, 
for willful interference and failure to 
identify. Ironically, at one point Hicks 
had volunteered to track down the 
interference he himself was causing 
on a number of repeaters. In a Notice 
of Apparent Liability for Forfeiture 
(NAL) released on August 20, the 
FCC Enforcement Bureau asserted 
that Hicks intentionally interfered 
with other Amateur Radio operators’ 
communications and failed to identify 
properly. According to the NAL, an 
agent from the Bureau’s Detroit office 
first responded to multiple complaints of 
interference on various repeaters in April 
2014, but was unable to locate the source 
of the transmission. 
 Nearly a year later, in response to 
continued interference complaints, an 
agent from the Bureau’s Detroit office 
returned to the Cincinnati area to take 
another crack at finding the source of 
the transmissions. “This time, the agent 
did not advise the local Amateur Radio 
group that he was in the area,” the NAL 
stated. “The agent used mobile direction-
finding techniques to locate the source 
of the transmissions to…the address of 
record for Mr Hicks’ amateur station, 
KB8UYZ.” 
 American Radio Relay League 
Great Lakes Division Vice-Director 
Tom Delaney, W8WTD, in his role as a 
spokesperson for the Greater Cincinnati 

Local Interference Committee, said at 
first the interference, which began in 
early 2014, was a nuisance, but later 
turned obscene and racist. He said his 
group was able to track the signals to 
a particular neighborhood, but group 
members were surprised to learn who was 
behind the interference. 
 “We did not know, until the FCC 
actually caught him, who it was,” 
Delaney told ARRL. “We had our 
suspicions. We were very close to finding 
the source but were not quite there, but 
that helped the FCC.” He said Hicks 
employed a “sophisticated” synthesized 
voice and very short transmissions across 
several repeaters to make him difficult to 
pin down. 
 The Commission proposed a base 
forfeiture of $7,000 for causing malicious 
interference and $1,000 for failing to 
identify properly. Hicks has 30 days to 
pay the fine or to seek a 
reduction or cancellation of 
the proposed fine. 
 

(Excerpts from the Amercian 
Radio Relay League’s <arrl.
org> web site)

© 2015 by SBE Chapter 24, Inc. Views 
expressed herein do not necessarily 
reflect the official positions of the Society, 
its officers, or its members. SBE Chapter 
24, Inc. regrets, but is not liable for, any 
omissions or errors. The Chapter 24 
Newsletter is published twelve times per 
year. Other SBE Chapters are permitted 
to use excerpts if attributed to the original 
author, sources, and SBE Chapter 24.

mailto:john.purvey%40belden.com?subject=
mailto:stan%40scharch.net?subject=
http://www.arrl.org/
http://www.arrl.org/


reason that the bridge was built in 1972 
was to enable WHA-TV to run TV-81 
camera cables from their Master Control 
room in Vilas Hall to Humanities building 
across the street.  Obviously, TV-81 
camera cable has long been an outdated 
technology (more on TV-81 later), but 
what about those cables in the bridge?  
Were they still there?  I decided to 
investigate.
 Long time WHA-TV engineer and 
Chapter 24 
Newsletter 
editor, Paul 
Stoffel  
thought that 
the cables 
were still 
there, but that 
they had not 
been used for 
a very long 
time.  Paul 
told me that 
he could not 
recall the cables 
ever being used since he was employed 
by WHA starting in 1980.  Paul told me 
that he had heard of the WHA engineers 
rolling their cameras over 
the bridge to produce a show 
in Humanities.  Retired 
WHA-TV chief engineer 
Dick Taugher and Chapter 
24’s Tom Smith recall using 
the camera cables for an Art 
and Antiques production during a WHA-
TV Auction in the late-70s, instead of 
using the WHA remote truck.  Paul also 
reports that the bundle through the bridge 
contained audio pairs that terminated in 
the studios of WPR on the 7th floor of 
Vilas. The audio pairs were troublesome 
and rarely used, if at all.
 Fast forward to 2015.  Cameras are 
now connected to the control room via 
fiber optic cables.  Remote broadcasts can 
be done with a backpack.  While looking 
at their smartphones, students prefer to 
dodge cars while jaywalking instead of 
using the crosswalks on campus.  And 
the bridge over University Avenue is 
crumbling. 
 Stoffel was concerned that the cables 
needed to be cut deliberately, so that 
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Vilas Hall Bridge 
>>> continued from page 1

 

Antenna System Specialist

TV
FM
AM

Troubleshooting
Sweep Testing
Infrared Testing

www.ResonantResults.com
Richard Wood (608)839-3950

when the concrete spans and its embedded 
conduit came down, they didn’t pull 
the ceiling down in Vilas Hall’s room 
3160.  He and Chapter 24 member Bob 
Dischler of the UW Com Arts department 
went to the footbridge site to perform 
reconnaissance. 
 Photos taken during the demolition 
show some black cables dangling from a 
partially removed bridge section.  But is 
it the aforementioned TV-81?   Thanks to 
Paul and Bob we have the answer.   They 
cut the cable and sliced off a small (about 
1 foot long) piece.  (See photo.)  

Clearly labeled “TV-81N 
Mini-B” and bearing the 
hallmark of the Boston 
Insulated Wire & Cable 
Co., we can confirm that 
the cables had, indeed, 
sat inside of the bridge 
until the UW decided 
that the bridge had to 
come down.
 What about this TV-81 
camera cable?  If you 
have been in television 

for a while, you probably 
have memories of using it.  Some of 
them might be bad memories.   I checked 
with Steve Lampen of Belden cable.  He 
told me that this type of cable had 81 

conductors 
(hence the 
name), some 
of them coax, 
some of them 
twisted pairs, 

some of them single conductors or larger 
power conductors.  It was used on early 
color cameras, mostly RCA.  The cable 
had to support RGB component video 
going to the CCU and deflection drive 
signals going to the camera head.  Steve 
pointed out that just trying to find a broken 
conductor was like brain surgery. 
 We’ll keep the small piece of cable in 
the Chapter 24 archives as a memento of 
the old bridge and the outdated technology 
of TV-81 camera cable.
 Here is a link to a time lapse video 
(no audio) of the Vilas bridge being 
demolished: 
https://www.youtube.com/watch?v=3ETM
VNcC4Q8&feature=youtu.be

Thanks to Paul Stoffel and Bob Dischler for 
their contributions to this article.

Vilas Hall bridge before demolition
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Remain in UHF

UHF Station High-VHF Station Low-VHF Station

Go Off-Air

Move to High-VHF

Move to Low-VHF

Remain in High-VHF

Move to Low-VHF

Go Off-Air

Remain in Low-VHF

Go Off-Air

UHF

Off-Air

High-VHF

Low-VHF

                                          One-way Hierarchy of Bid Options Available to Stations in Each Band During Bidding                                                                                                                      
                                     from FCC Notice

 While the options for VHF stations are limited, UHF stations can vary their options.  A UHF station may pick any one 
of the options or a number of them.  A UHF station could pick to go off the air and pick their second option as going to 
high band VHF, leaving the low band VHF option unavailable.  Any station can drop out at any time once the bidding 
starts and remain in the band they currently occupy.  There are also options to freeze your position if your choice is 
unavailable during a round.  So if a channel in your band is not needed or a lower band channel is unavailable, a station 
can sit out, and if it becomes necessary to leave the air or a lower band becomes available because other stations drop out, 
a station could reenter the auction.  Stations choosing to share a channel are considered as going off the air, as that would 
be what will happen to them when they start to share the transmitter facilities with another station.
 The FCC is figuring the opening offer based on the amount of $900 times the stations volume.  A station’s volume is 
computed by the following formula: volume=(interference)0.5 *(population)0.5, with interference being the number of co-
channel and adjunct channel stations that are affected by the station in question  and with population being the population 
in the station’s interference-free coverage area.  Stations choosing to move to a lower band will have a lower starting 
offer, because they will be changing to a less desirable band, but will still remain on the air and using spectrum.  The 
maximum amount for any one station, the FCC will make as an opening offer, will be $900 million.   

>>> Auction  continued  from 3

>>> Auction  continued on page 7

Watch the Live-stream of the SBE 
Annual Membership Meeting
The SBE Annual Membership Meeting on October 
14 will be available live via the Internet. The meeting 
will be webcast from 4:00 - 5:00 pm CT from the 
Marriott Madison West Hotel in Middleton, WI.
The meeting is one of the activities of the 2015 SBE 
National Meeting, held in conjunction with the 2015 
Broadcasters Clinic, presented by the Wisconsin Broadcasters 
Association and the SBE chapters of Wisconsin.

The SBE Annual Membership Meeting webcast is sponsored by:

Rare opening for a Radio Broadcast Engineer
at Woodward Radio Group 
Appleton / Green Bay WI

 Looking for a hard-working, fun loving professional who 
loves playing on a winning team and gets along great with 
co-workers.  This is a full-time position with limited night and 
weekend work as is typical in broadcasting. 
 Responsibilities include installation and maintenance of 
broadcast equipment, remote broadcast planning and execution, 
some IT and PC support and many other duties as assigned. 
 Benefits include a competitive salary, employee stock 
ownership plan, insurance and other benefits, flexible schedule, 
shared call time and excellent training opportunities. Great 
employee-owned, family-oriented company with a participative 
corporate culture.  
 Reports to in-market Chief Engineer/Director of Engineering.   
Apply on-line at: <http://www.wcinet.com/careers>.   Or you may 
e-mail questions to: <sbrown@wcinet.com>



UHF BandHigh-VHF BandLow-VHF BandOff-air

Move to High-VHF

     Go Off-air

Go Off-air

High-VHF Station

Move to Low-VHF

Go Off-air

Move to Low-VHF

Low-VHF Station

UHF Station

40% ($360)35% ($315)25% ($225)

$360
$675

$900

$540
$315

$225

100% ($900)++ =

Portion of $900 Per-volume Opening Base Clock Price for Intermediate Move
                                                                                                                                                   from FCC notice

 As the reverse auction proceeds, the FCC will figure the amount of spectrum freed and available for use by the 
remaining stations after each round, with the reverse auction ending when the target of cleared spectrum is reached.  At 
the conclusion of the auction, stations will be repacked on their existing channel or a new channel depending on the 
number of channels remaining in the TV band.  The channels stations will be assigned to will be determined in part by 
the $1.75 billion that is available for the repacking of stations.  One of the criteria will be the cost of moving stations to 
new channels.  If possible, the FCC will try to keep stations on their existing channels according to a point system.  First, 
stations will not be placed on channels 50 and 51 to avoid interference to wireless systems in the 700 MHz band.
 New in this notice is that the FCC will minimize the assignment of stations to channel 14 to reduce interference to land 
mobile in the 450-470 MHz band and to prioritize assignments in the VHF low band to channel 5.  While not stated in the 
notice, the FCC must be planning to avoid using channel 6 to reducing interference issues to reserved band stations (88.1-
91.9MHz) in the FM band and is assigning stations in the VHF low band to the highest channel available.  Limiting the 
use of channels 6 and 14 will further reduce the amount of stations that can be repacked into the limited and remaining TV 
spectrum.
 Keeping stations coverage areas and minimizing interference is a priority in the repacking, but in order to keep costs 
down, the FCC will score certain criteria to determine which stations remain on their existing channels.  The highest score 
is for full power stations in the top 30 DMA’s, followed by the rest of full power stations, and then Class A low power 
stations.  The FCC considers stations in the top markets as the most expensive to move and the Class A’s as the least 
costly.
 Other considerations for stations to remain on their existing channels include: stations on towers over 1000 feet due 
to limited crews to work on them; stations on towers needing extensive upgrades; stations on multi-station towers; and 
stations with extraordinary needs to make channel changes.  There is one caveat to this scoring system for allowing a 
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station to remain on its existing channel.  
The FCC will assign a station that 
participates in the auction a feasible 
channel if they drop out of the bidding 
or if they are not needed.  A feasible 
channel is one in the new core TV band.  
If there are no feasible channels left after 
the participating stations are assigned, 
then non-participating station will be 
assigned in the wireless band along with 
any participating stations that the FCC 
could not fit in the new band.  Channels 
assigned will depend on the FCC finding 
channels: that minimize interference to 
both the station and the wireless systems 
and retain a stations coverage area.
 One of the actions in the auction rules 
was to eliminate the Dynamic Reserve 
Price which could have reduced the final 
payment to a station that could be less 
than the station’s final bid amount.  The 
FCC will allow proxy bids in its place, in 
which a station would set the lowest bid 
amount they would accept for their option 
as bidding continues.  A station may 
change its proxy bid amount or move the 
proxy bid to the next option level after 
each round.   
 The FCC also announced that 
agreements with Canada < https://
transition.fcc.gov/ib/sand/agree/files/
PASIIC.pdf >
and Mexico have be concluded with 
both nations agreeing to change 
their TV allocations to allow for the 
FCC to proceed with the Auction.  
Canada will follow the FCC plan 
and allocate wireless spectrum in 
a similar matter.  In a paper from 
Industry Canada < https://www.ic.gc.
ca/eic/site/smt-gst.nsf/vwapj/600MHz-
repurposing-consultation-decision-2015.
pdf/$file/600MHz-repurposing-
consultation-decision-2015.pdf > which 
manages Canada’s spectrum, there is a 
list of all Canadian TV stations which 
include notations of which stations will 
have to move to a new channels.  They 
list stations starting at channel 27 having 
to move, which would mean that they 
are planning for up to 144 MHz being 
allotted for wireless use.   In a statement 
on the FCC blog, the Mexican agreement 
was reported.  In the blog, < https://www.
fcc.gov/blog/international-cooperation-

mexico-successful-incentive-auction > it 
was noted that Mexico would allocate all 
TV stations to the existing TV spectrum 
below channel 37.  That may complicate 
the clearing of spectrum beyond 84 MHz 
along the Southern border.
 In another action on August 6th, the 
Commission < http://transition.fcc.gov/
Daily_Releases/Daily_Business/2015/
db0811/FCC-15-79A1.pdf >  set a limit 
of  30 MHz of new wireless broadband 
spectrum to be reserved for companies 
that currently hold less than one third 
of the low band wireless spectrum (700 
and 800 MHz bands) to bid on.  This will 
limit the largest wireless companies from 
dominating the auction.  They agreed to 
free a minimum of 42 MHz spectrum for 
wireless use.
 There was another rulemaking on 
August 6th < https://www.fcc.gov/
document/amendment-part-15 > that 
made a number of changes to the wireless 
microphone and the TV whitespace 
device (TVBD) rules.  In the TV white 
space device rules, the FCC will now 
allow the operation of the devices closer 
to TV stations at lower power levels 
and antenna heights.  Operation will be 
allowed on adjacent channels for personal 
portable units on channels 14-20, while 
still providing protection to land mobile 
systems operating on a number of major 
markets.   Fixed TVBD units will now 
be allowed to operate in channels 3 and 
4, as the protection to TV’s using those 
channels as sources from VCRs and other 
devices is less common.   TVBD devices 
will be able to operate on channel 37 
with coordination with radio astronomy 
research sites and medical faculties.  To 
help in rural areas, the FCC will allow 
TVBD operation in areas where there is 
50% or less of the TV channels occupied 
by TV stations to operate: with 10 watt 
base stations instead of 4 watts; and 
with personal devices with 100 mw 
instead of 40 mw.  TVBD devices with 
be allowed to operate on wireless guard 
bands with requirements to observe 
minimum protection to the wireless 
transmissions.  The Commission will also 
reserve either one or two channels in the 
remaining TV band for use by unlicensed 
TVBD systems.  Normally one channel 
will be reserved, unless a TV station is 

assigned to the duplex guard band, then 
two channels will be reserved.  This 
proposal will further limit the amount 
of channels available for TV use.  The 
Commission has set a comment window 
for the proposed reserving of a channel 
for white space use with comments due 
on September 30, and replies are due on 
October 30.    
 The new rules < http://transition.
fcc.gov/Daily_Releases/Daily_
Business/2015/db0811/FCC-15-100A1.
pdf > concerning wireless microphones 
codified the Part 15 rules for unlicensed 
wireless microphones which limited 
output power and requiring the same 
emission masks as the higher power 
licensed microphones.  Other rules 
for wireless microphones include 
operation in the wireless guard bands 
and coordination with the TV whitespace 
databases.  All wireless microphone 
users will be required to coordinate their 
use with the TV whitespace databases 
in many if not most cases.  Unlicensed 
microphone users will not be able to 
register in the whitespace databases in 
order to protect their operation, while still 
needing to check the database for TVBD 
operation. This is a long and complicated 
rulemaking and will affect wireless 
microphone users in many ways.
 There was one notice of rulemaking 
concerning wireless microphones.  The 
FCC is proposing to allow wireless 
microphones to operate on a number of 
different bands.  In all of the proposed 
bands, the microphones will have to share 
operation with other types of users.  The 
FCC is proposing the opening of some 
new spectrum for wireless microphones, 
as well as making some changes to the 
existing rules in existing spectrum.
In order to make the VHF TV band 
more workable, the FCC is proposing an 
increase in power output by measuring 
it as antenna output and not transmitter 
output.  In the 170 MHz band, the FCC 
is proposing the use of wider bandwidth 
and in the 950 MHz aural STL band, it 
is proposing to expand the band into the 
adjacent 900 MHz bands.  Licensed use 
in the UHF TV band could be extended 
to allow indoor use with units operating 
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>>> Auction  continued from page 7

>>> Auction  continued on page 9
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at very low power within the channel 
of a TV station’s signal contour. There 
was discussion about greater use of the 
902-928 MHz and the 2.4 and 5 GHz 
unlicensed bands, as well as allowing 
operation in the 1900 MHz unlicensed 
band.  There was proposals to allow 
licensed use within the 7 GHz TV 
microwave band and in the 1435-1525 
MHz band which is used for telemetry 
for aeronautical testing.  Any use in that 
band would require coordination with the 
current users of the band.
 The Auction and White Space 
Reports and Orders are very long and 
at times confusing.  To get a better of 
understanding of the issues involved, 
following various trade articles and 
industry blogs, both technical and legal, 
may be helpful.  For the impact of the 
new wireless microphone and white 
space rules, the websites of the wireless 
microphone manufacturers may have 
valuable information.  They have been 
very good in providing information 
on FCC actions affecting wireless 
microphones.
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>>> Auction  continued from page 8Chairman Outlines
Upcoming Issues

 If the Commission didn’t have 
enough to do with the Incentive 
Auction, in an August 12 blog < 
https://www.fcc.gov/blog/upgrading-
media-rules-better-serve-consumers-
today-s-video-marketplace > on the 
FCC blog site, FCC Chairman Tom 
Wheeler outlined some upcoming 
issues that will be coming before the 
Commission.   An issue that he said 
the Commission will be taking up 
in the near future includes STELAR 
Rules (STELA Reauthorization Act 
of 2014) which govern cable and 
satellite carriage of TV stations.  On 
September 2, the FCC announced that 
they adopted new rules of STELAR.  
The rules will allow satellite providers 
to carry stations from a secondary 
market.  Currently cable systems can 
carry stations from outside the local 
TV market area if it meets certain 
coverage requirements.  An example 
would be a system carrying a station 
from one market whose signal covers 
a county when the county is assigned 
to another market.  This would allow 
nearby in-state stations to be carried 
by a satellite provider when the county 
is in a market whose stations are out of 
state.                                 
 Another TV issue that the FCC 
will be looking at is retransmission 
consent negotiations and their context 
in light of all of the recent blackouts 
due to the breakdown of negotiations.  
On September 2, with the STELAR 
Rules announcement, the FCC said 
that it was starting an inquiry into the 
retransmission negotiations rules.  
 Also on the horizon is a review of 
how contest rules are presented on 
radio and TV stations.  To eliminate 
the fast talking announcement of the 
rules on radio and the fine print on TV, 
it has been proposed that station be 
able to post the rules on their websites 

and would only have to announce that 
the rules are available on the website.
 The final issue that the FCC plans 
on taking up is AM improvement.  
This has been a project of 
Commissioner Aji Pai since he took 
office and there has been interest 
amongst AM in the possibility of an 
AM station-only application window 
for FM translators.  While the contest 
rule review has been added to the 
September meeting’s agenda, AM 
broadcasters will have to wait for 
the possibility of any actions for 
improving their signals.  Hopefully 
the Commission will be acting soon 
to help AM broadcasters from losing 
more listeners or going silent.

>>> by Tom Smith
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SBEUniversity.php

mailto:peckham%40fullcompass.com?subject=
mailto:tom.sibenaller%40avisystems.com?subject=
mailto:bstumpf%40rossvideo.com?subject=
mailto:mhayes%40generalcable.com?subject=
mailto:paul.stoffel%40wpt.org?subject=
https://www.fcc.gov/blog/upgrading-media-rules-better-serve-consumers-today-s-video-marketplace
https://www.fcc.gov/blog/upgrading-media-rules-better-serve-consumers-today-s-video-marketplace
https://www.fcc.gov/blog/upgrading-media-rules-better-serve-consumers-today-s-video-marketplace
http://www.sbe.org/sections/SBEUniversity.php


CHAPTER 24
SUSTAINING 
MEMBERS

Recent renewals:
Full Compass Systems

Resonant Results, Ltd.

WMSN-TV 47

Thanks to all our
Sustaining Members:

AVI Systems

Alpha Video

Belden, Inc.

Clark Wire and Cable

GEPCO International, Inc.

Heartland Video Systems

Joseph Electronics

Ross Video

Scharch Electronics

Sound Devices, LLC

Token Creek Productions

WISC-TV 3

WMTV-TV 15

WKOW-TV 27
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Certification Exam Schedule
Exam Dates       Location          Application Deadline   

November 1, 2015 AES Convention  October 2, 2015        
   New York, NY     

November 6-16, 2015 Local Chapters    October 2, 2015         

February 5-15, 2016 Local Chapters  December 31, 2015       

April 19, 2016  NAB Convention  March 18, 2016 
   Las Vegas, NV    

June 3-13, 2016  Local Chapters  April 15, 2016  

August 5-15, 2016 Local Chapters  June 3, 2016    

November 4-20, 2016 Local Chapters  September 30, 2016     

SBE CertPreview
The new SBE CertPreview will be a download from the SBE website or you may choose to have 
the CD mailed to you. The program will be installed onto your computer and will be machine 
specific. The program will be available for Windows and Mac. Each sample test contains 50+ 
questions typical of those found on an actual exam. You will take the exam in its entirety and be 
able to mark and review questions before scoring your sample exam. By scoring the exam, you 
will be given a percentage and a breakdown of categories contained within the exam. This will 
help you identify your strengths and weaknesses. You will also be able to revisit questions that 
you answered wrong.

SBE CertPreview can be purchased on the SBE Web site (sbe.org) for the following levels:
Certified Broadcast Technologist (CBT) Radio or Television FCC, General, Audio, Video, RF, 
AM-FM RF, TV RF, Satellite, Microwave, Safety, Networking
Certified Broadcast Networking Technologist (CBNT) - No experience required Covers a vari-
ety of networking knowledge and skills common to various networks. Not software specific.
Certified Audio Engineer (CEA) 5 years of experience FCC, General, Audio, Video, AM-FM, 
TV, Satellite, Microwave, Safety, Networking
Certified Video Engineer (CEV) 5 years of experience FCC, General, Audio, Video, AM-FM, 
TV, Satellite, Microwave, Safety, Networking
Certified Broadcast Radio Engineer (CBRE) 5 years of experience FCC, General, Audio, 
Video, RF, AM-FM RF, TV RF, Satellite, Microwave, Safety, Networking
Certified Broadcast Television Engineer (CBTE) 5 years of experience FCC, General, Audio, 
Video, RF, AM-FM RF, TV RF, Satellite, Microwave, Safety, Networking

NOW AVAILABLE!
Certified Broadcast Networking Engineer (CBNE) 5 years of experience Audio/Video over IP 
for Broadcast, Digital Content Management, Video Systems in an IT World, Data Transmission 
Systems and Practices, General PC Hardware, interconnection, and backup
Certified Senior Radio Engineer (CSRE) 10 years of experience FCC, General, Audio, Video, 
RF, AM-FM RF, TV RF, Satellite, Microwave, Safety, Networking
Certified Senior Television Engineer (CSTE) 10 years of experience; FCC, General, Audio, 
Video, RF, AM-FM RF, TV RF, Satellite, Microwave, Safety, Networking
8-VSB Specialist (8-VSB) - You must first hold a 5-year, 10-year or 20-year certification; trans-
port stream, audio (AC-3), video (MPEG-2), PSIP, DVT standards documents and transmissions 
systems
AM Directional Specialist (AMD) - You must first hold a 5-year, 10-year or 20-year certifica-
tion; FCC rules concerning directional operation, test equipment and safety procedures, operation, 
maintenance and repair of the directional antenna system
Digital Radio Broadcast Specialist (DRB) - You must first hold a 5-year, 10-year or 20-year 
certification.
Cost is:
$29 for the download (per test)
or
$33 for the CD (per test) 
add $3 per CD* for shipping/handling 
* Multiple tests can be purchased on one CD

http://sbe24.org/
http://sbe24.org/
http://sbe24.org/
http://www.fullcompass.com/
http://www.resonantresults.com/
http://www.fox47.com/
http://www.avisystems.com/
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http://belden.com/
http://www.clarkwire.com/
http://www.gepco.com/
http://www.hvs-inc.com/
http://www.josephelectronics.com
http://www.rossvideo.com/
http://www.scharch.net/
http://www.sounddevices.com/
http://www.tokencreek.com/
http://www.channel3000.com/index.html
http://www.nbc15.com/
http://www.wkow.com/


Combining Transport Streams: The Technical Details 
>>> by John Corstvet 

(reprinted with permission from the author and TV Technology, publication date: August 26, 2015) 

 The FCC is encouraging stations to auction their RF channel, relinquish it and share 

another station’s transport stream after the repack.  They require an agreement to be negotiated 

between two stations in the same market, to share a station’s RF channel. [1]  The section of the 

agreement we are concerned with, specifies which virtual channels of each station will be on the 

new common transport stream, and how much bandwidth each shall utilize. 

We are concerned only with technical issues.  In order to pack as many programs as possible into 

a transport stream, we need to address these issues: 

 

         At the level we now have to compress MPEG2 streams, it is generally accepted that 

720p looks better than 1080i on the average consumer TV set. [2]  Interlaced scanning is an 

artifact of the NTSC development days.  The issues they had to work around by creating 

interlaced scanning have long since vanished.  Today, progressive scanning is the future of 

television.  Current model smaller, lower priced consumer TVs tend to use 720p as the native 

display standard; larger, higher end sets tend to use 1080p or higher progressive 

resolution.  With the reality of today's consumer sets and the pressure of getting as many 

virtual channels as possible into the transport stream, it makes sense to use 720p as the High 

Definition standard.  1080i should be converted to 720p before the input to the ATSC/MPEG 

2 encoder.  In this article, reference to High Definition will assume 720p unless noted 

otherwise. 

 

         Many older MPEG-2 encoders used in ATSC 1.0 service use a Group-Of-Pictures 

(GOP) structure that produces about four “I” pictures per second, not counting scene changes 

which will generally trigger an “I” picture to restart the sequence.  We see current model 

encoders using a GOP structure that produces about one “I” picture per second. 

A general rule of thumb is “P” pictures 

generate about a quarter to half the MPEG2 

data of “I” pictures, and “B” pictures have 

about half the data of “P” pictures. [3]  This 

is constantly changing with every GOP with 

moving video.  With the improvement in 

encoder algorithms, and the ability to make 

better looking motion video at low bit rates, 

it may make sense to purchase new 

encoders.  How does motion video from a 

perspective encoder look at very low 

bitrates?  Could it be upgraded to H.265 for 

future operation with ATSC 3.0? 

 

         We need to carry only essential PIDs in the common stream.  The FCC requires 

Electronic Program Guide to be present.  Event (show) titles and ratings for nine to 12 hours 

  

Figure 1 
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are required; this means Event Information Tables zero through three are required.  Text 

synopses of shows, and therefore Extended Text Tables are not required. 

 

ATSC 1.0 or ATSC 3.0 After the Repack 

 

 The first scenario calls for combining these two streams into one ATSC 1.0, 19.392 

megabit per second transport stream.  At first glance, it would seem necessary to delete half the 

content of the two streams.  Some content would be deleted, but not necessarily half if the 

existing bandwidth can be used more efficiently. 

 

 The second scenario calls for converting each stream to ATSC 3.0, then combining 

them.  We’re told that an ATSC 3.0 RF channel can support about twice the data of an ATSC 1.0 

RF channel. The second scenario will be addressed later. 

 

 If the sharing station’s studios are located near one another, it becomes a simple matter of 

transporting uncompressed program to the location of the ATSC encoder.  Statistical 

multiplexing (sharing a bits-per-second bandwidth “pool” on an instant by instant basis between 

several encoders) would be possible across all encoders.  

 

 In other situations it may be more cost effective to continue to use existing STLs and 

combine at the transmitter.  Statistical multiplexing would be possible only between the encoders 

of each individual station. 

 

 One scenario I visualize is: The partner stations configure their existing STLs to the 

transmitter site to be used after repack.  The result is two or more ATSC 19.39 mBits/s streams 

arriving at that site. 

 

These processes must be completed when combining the multiple streams: 

 

1. Generate new Program Association Table.  There is one PAT per transport stream and is 

always addressed at 0x0000.  It must have correct Transport Stream Identifier for the RF 

channel.  The PAT associates program number and Program Map Table PID for each 

program. 

 

2.       Regenerate a Program Map Table [4] for each of the programs in the new stream.  PMTs 

must not be addressed below 0x0030 according to ATSC standard. [5] There cannot be 

duplicate program numbers or PIDs within the RF channel.  The PMT associates a program 

number with its audio and video elementary stream PIDs. 

Although tables PAT and PMT are not utilized by any consumer television in ATSC over-air 

usage, they are present in order to maintain compatibility with the MPEG 2 Transport Stream 

standard.  If the SMPTE310/ASI/IP program stream were to be fed to a satellite Integrated 

Receiver/Decoder to check video and audio off-line, the PAT and PMT for the selected 

program would be utilized by the satellite IRD. The information present in the PAT and PMT 

is duplicated in the Program System Information Protocol tables. 
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3.       All audio and video elementary stream 188 byte packets, copied from one transport 

stream and placed in another must run thru the functionality of a remultiplexer to calculate 

new values for the Program Clock Reference, Decode Time Stamp and Presentation Time 

Stamp.  Pick the desired audio and video Packet Identifiers for each program in the two 

incoming station streams to be on the shared stream.  Change PIDs as necessary on the 

copied packets to comply with the agreed upon shared transport stream map. 

 

4.       Regenerate PSIP; the PID of TVCT, MGT & STT is 0x1FFB each PSIP table is 

identified by its Table ID. 

a.       Generate new Terrestrial Virtual Channel Table.  The common part of the TVCT 

shows the Table ID (0xC8 indicating it is a TVCT), the Transport Stream ID of 

the host station and the number of virtual channels.  Each virtual channel shows 

the following information: the short name, the major virtual channel number, the 

minor virtual channel number (the major and minor would probably remain the 

same after the repack), the virtual channel Transport Stream ID (since this virtual 

channel is in the same physical channel, it should show the same number as in the 

common area above), the program number (this is the identification for this 

program within this physical channel and is the same as in the PAT/PMT), the 

source ID (this number should start with “0x0001” and increment by 1 for each 

additional program, in the same order as the program numbers shown above; this 

is used to identify which section of an EIT or ETT corresponds with each program 

number), and last is the Service Location Descriptor which shows the Program 

Clock Reference PID, Video Elementary Stream Type and Elementary Stream 

PID, audio Elementary Stream Type, Elementary Stream PID and ISO 639 

language code for each minor virtual channel: 

 

b.      Generate new Master Guide Table, combining the MGT of the two stations.  The 

common part of the MGT shows the Table ID = 0xC7.  MGT carries information 

for the tables, TVCT & EIT-0 thru EIT-3 and any ETTs present.  It would show 

information on other PSIP tables (except STT) if present. 

 

c.       Change ID of Event Information Tables (carries event name, scheduled broadcast 

time and Content Advisory Descriptor if present) to be carried from each of 

multiple streams.  EIT-0 (UTC 3-hour block containing current time.  Blocks start 

at UTC 0, 3, 6, 9, 12, 15, 18 & 21 hours) through EIT-3 are required by current 

rules.  Each EIT has a unique PID as listed in the MGT. [6]  The instance of EIT-

n for each virtual channel is identified by a combination of Table ID, which is 

0xCB and Source ID (sometimes referred to Table ID Extension) within the 

table.  The “Source ID” starts with “0x0001” for the lowest numbered service and 

increments by one for each additional service. 

Example of EIT-0 in a shared transport stream after repack: The MGT shows 

EIT-0 has a PID of 0x1D00.  All instances of EIT-0 use this PID. The EIT-0 

instance with source ID 0x0001 lists the three-hour block of programs containing 

the current time for MPEG-2 Program three which is the same as virtual channel 

12-1.  The EIT-0 instance with source ID 0x0002 lists the three-hour block of 

programs containing the current time for MPEG-2 Program four which is the 
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same as virtual channel 12-2.  These are the host’s virtual channels.  The EIT-0 

instance with source ID 0x0003 lists the three-hour block of programs containing 

the current time for MPEG-2 Program five which is the same as virtual channel 

58-1.  This is the tenant’s virtual channel. 

 

The ATSC suggests EIT-0 be transmitted every 500 milliseconds; EIT-1 every 

three seconds; EIT-2 & EIT-3 every minute.  These repetition intervals are not 

required, but are recommendations only.  The source ID generally is incremented 

for each transmission.  That would indicate that with four virtual channels in the 

transport stream, the EIT-0 instance for a given virtual channel would be 

transmitted about every two seconds.  Many modern TV sets will display the 

program name when switched to a different channel.  Since there is no long-term 

storage of this information within any TV set, it will display “No Information” or 

equivalent if it hasn’t received the information while it is trying to display it after 

switching from a different RF channel. 

 

The combining processor would need to copy the EIT instances from the source 

streams to the common stream, matching the PID to that used in the host stream 

and changing the Source ID as necessary to maintain the relationship with the 

correct virtual channel. 

 

d.      Create new Extended Text Tables.  ETT is not required, but if present must be set 

up correctly.  When ETT is present, there is usually an ETT for each EIT.  Each 

ETT has a unique PID as listed in the MGT.  If present, ETT must also be mapped 

from the incoming streams to the broadcast stream in the same manner as for 

EIT.  Channel ETTs are typically not needed, though sometimes present. [7] 

 

e.      Regenerate System Time Table - Table ID = 0xCD.  STT contains the following: 

                                                               i.      A 32-bit unsigned integer quantity representing the current system 

time as the number of GPS seconds since 00:00:00 UTC, Sunday January 

6, 1980. 

                                                             ii.      An eight-bit unsigned integer that defines the current offset in whole 

seconds between GPS and UTC time standards. To convert GPS time to 

UTC, the GPS_UTC_offset is subtracted from GPS time.  The current 

offset is 17 seconds. 

                                                            iii.      Daylight Saving Time control.  Includes DST status and other DST 

functionality. 

 

 The count of GPS seconds and leap second count shall be accurate and correct to within 

plus or minus one second, for a direct main broadcast signal RF receiving device, as timed at 

the arrival in the decoder of the Transport Stream packet carrying the last byte of the CRC. 

[8] 

 

 A typical lineup for an RF channel using hexadecimal PIDs, (decimal equivalent).  The 

before-repack and after-repack with shared layout would look similar. 

0x0000 (0) PAT 
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Program Three 

0x0030 (48) PMT 

0x0031 (49) Video elementary stream 

including Program Clock Reference. 

0x0034 (52) Audio elementary stream for 

English. 

0x0035 (53) Audio elementary stream for 

Spanish/Video Description/Emergency 

Text-to-Speech. 

Program Four 

0x0040 (64) PMT 

0x0041 (65) Video elementary stream 

including PCR. 

0x0044 (68) Audio elementary stream for English. 

0x0045 (69) Audio elementary stream for Spanish/Video Description/Emergency Text-to-

Speech. 

Program Five 

0x0050 (80) PMT 

0x0051 (81) Video elementary stream including PCR. 

0x0054 (84) Audio elementary stream for English. 

0x0055 (85) Audio elementary stream for Spanish/Video Description/Emergency Text-to-

Speech. 

0x1D00 (7424) EIT-0  

0x1D01 (7425) EIT-1 

0x1D02 (7426) EIT-2 

0x1D03 (7427) EIT-3 

0x1E00 (7680) ETT-0 

0x1E01 (7681) ETT-1 

0x1E02 (7682) ETT-2 

0x1E03 (7683) ETT-3 

0x1FFB (8187) ATSC Base - includes the following 

1.       STT - System Time Table – Provides UTC (GPS minus Offset) and Daylight 

Saving Time flag to your viewers only while they are tuned to your station. 

2.       TVCT - Terrestrial Virtual Channel Table - contains a list of attributes for virtual 

channels carried in the Transport Stream. 

3.       MGT - Master Guide Table - lists version numbers, length in bytes, and PIDs for 

all of the PSIP tables with the exception of the STT which works independently 

from the others. 

0x1FFF- Null packets - some are required, minimum number determined by equipment. 

 

 There are no known processors that provide all of these functions.  I believe there are 

processors that could be software modified by the manufacturer to provide the necessary 

functions. 

  

 It occurs to me that if a station that wants to relinquish its RF channel, is not able to find 

suitable space for the virtual channels it desires to continue to carry, on one host station, it would 
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be technically possible to lease space on multiple RF channels.  If combining at the transmitter, it 

would simply be a matter of getting the transport stream to multiple transmitter sites.  At each 

transmitter site, the PIDs not selected for combining would be ignored.  For example, 58-1 could 

be on one RF channel along with the host’s virtual channels, and 58-2 could be on a different RF 

channel along with different virtual channels.  Properly set up, there should be no conflicts 

within a consumer TV set.  Assuming TV set manufacturers have followed the ATSC standards, 

conflicts should only occur when a major-minor virtual channel is duplicated.  Depending on 

relative coverage areas of the two RF channels, a consumer TV should receive one or both 

virtual channels and the fact that they are on different RF channels should be transparent.  It 

would also be possible to display program guide for all minor virtual channels when on any 

minor virtual channel. 

 

 The second scenario calls for converting each stream individually to ATSC 3.0, then 

combining them into one ATSC 3.0 stream.  At the time of the repack, if the ATSC have finished 

the standards, and manufacturers have gear available, it may be possible to convert to ATSC 3.0 

for on-air transmission.  I understand both the higher data bitrate of ATSC 3.0 and the higher 

compression levels (lower bitrate) of H.265/HEVC will be needed in order to encode twice the 

program material as compared to ATSC 1.0. 

 

 This layout will also assume use of existing STLs and combine at the transmitter.  This 

would require converting MPEG-2 video to H.265/HEVC; converting AC3 audio to the yet-to-be 

determined ATSC 3.0 audio standard and converting the functionality of PSIP to the as yet 

unknown equivalent functionality of ATSC 3.0.  For both audio and video it would seem 

reasonable to increase the ATSC 1.0 encoder output data rate as much as possible, and insure 

Transport-System Target Decoder parameters are in MPEG-2 compliance.  That would give the 

ATSC 3.0 converters the best possible source material to work with. 

 

 This doesn’t seem farfetched considering a 

recent advertisement in TV Technology for a 

transcoder that inputs MPEG-2/AC3 via ASI 

or Ethernet and outputs HEVC/audio via 

MPEG DASH.  It seems reasonable that it 

could be tweaked by the manufacturer to 

match the yet to be baked ATSC 3.0 

standard. 

 

 This is an incremental change to get ATSC 

3.0 on air.  At a later date, studio and STL 

equipment could be purchased in order to 

more fully utilize the capabilities of ATSC 

3.0. 

 

 

John Corstvet started in radio broadcast engineering in 1968. In 1982 he moved to television 

engineering. In 1998 he was part of one of the first forty-three stations to build a digital 

transmission system and on October 29th 1998, carry in High Definition, the John Glenn launch 
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aboard the space shuttle Discovery. Corstvet has been working with digital and high definition 

television since then.  He retired in 2014 as a TV station engineer and is now operating his 

business, streamvu.biz. 

 

 

 
[1] Incentive Auction Opportunities for Broadcasters, Prepared for the Federal Communications 

Commission by Greenhill, February 2015 – slide 32 

[2] Overview of the KLCS/KJLA Channel Sharing Pilot, Page 10 

[3] Fundamentals and Evolution of MPEG-2 Systems, Jan van der Meer (Wiley, 2014) 26 

[4] ISO/IEC 13818-1:2013(E) refers to the Program Map Table as MPT.  ATSC standards refer 

to it as PMT.  We shall use the ATSC abbreviation. 

[5] ATSC A/53 Part 3:2013, Chapter 5.9 PID Value Assignments 

[6] ATSC A/65:2013, Chapter 6.5 Event Information Table (EIT) 

[7] ATSC A/65:2013 Annex E.7 EXTENDED TEXT TABLE (ETT) 

[8] ATSC A/65:2013, Chapter 6.1 System Time Table (STT) 
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