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Executive Summary 
 
Today, broadcasters are operating in one of the most 
competitive markets in the history of broadcasting. The means 
of distribution of content to the market seem endless with the 
traditional means of information dissemination appear 
somewhat obsolete. Broadcasters are in the midst, or have 
just finished making a significant investment in their future with 
the build-out of digital facilities in the form of DTV, ISDB-T, 
DVB-T and now Mobile DTV is here. As a result, broadcasters 
should view this time as one of great opportunity and pursue 
this market aggressively for the mobile environment can be 
uniquely serviced by the broadcaster and is an environment 
that is not addressed effectively by cable, satellite or cellular 
networks. 
 
The North American model for broadcasting has traditionally 
been one in which the individual stations own their own tower, 
their own transmitter and their own antenna array. The 
European model for broadcasting has been such that most 
broadcasters in a given market utilize a common broadband 
array and the LATAM model has been a mix of both single 
frequency and broadband arrays.  
 
The modification to the ATSC standard (8-VSB) to AVSB or 
ATSC-MH, the current DVB-T standard and the ISDB-T 
standard all support delivery to mobile devices. Not only is the 
mobile market a market that is relatively untapped but it is a 
market that is exploding in size and is a market that could be 
uniquely served by the broadcaster delivering local, high 
quality content with no bandwidth constraints. What will it take 
and how does the broadcaster rationalize the investment in 
new passive RF technology? What additional requirements 
are there when considering delivery to a mobile receiver that 
were not a factor in the system design when considering 
delivery to a fixed receiver? Now that the modulation schemes 
all support delivery to a mobile platform, the passive RF 
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systems needs to be upgraded to support this with the most 
notable change being the need for polarization diversity. This 
paper will focus the unique RF characteristics of the mobile 
environment and what is needed to support effective and 
robust transmission to this. In particular, polarization diversity 
will be explored and options on how to obtain polarization 
diversity from a transmission system standard will be 
discussed. The focus will be on broadband master arrays that 
are both financially rational and future-proof. 
 
 
What is Polarization Diversity? 
 
Polarization Diversity is the addition of a vertical component to 
the radiated signal to increase the receive probability by a 
fixed or mobile receive device. The amount of vertical 
component is typically from 20% vertical (elliptical polarization) 
to full 50% vertical (circular polarization).  
 
 
Why is Polarization Diversity Important? 
 
Polarization Diversity is critical in a mobile environment 
because the receiver (cell phone) acts as a linear dipole. 
Since mobile broadcasting takes place in the UHF band where 
wavelengths are on the order of ½ meter, the orientation of the 
dipole is the orientation of the main body of the phone or the 
longest dimension of the device. Due to the relatively low 
frequency (when compared to traditional mobile frequencies) 
the antenna cannot be a simple folded device and must 
leverage the maximum dimension of the device (to avoid 
“antenna gate” issues). This orientation is constantly 
changing.  
 
The vast majority of television transmit antennas deployed 
today are horizontally polarized only (94% pre-transition in 
North America). If the receive antenna were oriented in the 
horizontal plane, there would be no problems however in 
everyday use the orientation of the device is constantly 
changing making it necessary to have energy available at all 

12 channel VPT unit 



 
 
Page 5 

 

 
 

WHITE PAPER 

times in all planes. This can only be accomplished using 
Polarization Diversity. 
 
Studies have shown that by adding a vertical component to 
the radiated signal, the signal margin at the receiver can be 
increased by anywhere from 2 to 11dB. This is amazing when 
considering the worst case increase in transmitted signal is 
3dB (horizontal polarization only to full circular polarization). 
This margin of increase can be achieved by either elliptical or 
circular polarization. 
 
Polarization Diversity will enable the mobile broadcaster to 
regain a leadership position against other delivery platforms 
(satellite, cable and cellular networks). 
 
 
How is Polarization Diversity Accomplished? 
 
Polarization Diversity can be achieved by the simple addition 
of a second array at the same frequency that incorporates 
vertical dipoles or other forms of vertical radiators. If this is to 
be considered, the vertical array should be co-located as close 
to the primary array as possible. Also, care should be taken to 
replicate the primary array elevation and azimuth patterns as 
closely as possible otherwise there will be significant 
differences, and possibly cancellation, between the two 
signals. In addition, since both arrays are operating at the 
same frequencies, there will be energy from one transmitter 
showing up in the field of the other as these signals cannot be 
“filtered” and must rely on the antenna isolation (vertical 
separation and the polarization difference of the two signals). 
This is risky. 
 
The best way to achieve Polarization Diversity is through the 
use of an elliptically or circularly polarized array, one in which 
the signals for both polarizations are coming from a single 
phase center allowing the radiation patterns (both elevation 
and azimuth) to be nearly identical. This will help ensure that 
there is uniform energy in all planes in the COMPLETE 
broadcast coverage area. With this technique, there is no 
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need for incremental filtering of one transmission system from 
the other as there is a common source. Also, there is little 
chance of signal cancellation in the far field and the 
robustness of the transmitted signal is guaranteed.  
 
 
Variable Polarization Technology 
 
To leverage technology to enjoy the greatest benefit for both 
today and tomorrow, RFS has introduced Variable Polarization 
Technology in many of our arrays. This technology supports 
polarization diversity for the mobile environment while allowing 
multiple broadcasters to share a common antenna, 
transmission line and combiner system yet be able to 
determine their own polarization ratios. This is critical in 
master array design for not all broadcasters are on the same 
schedule; technically or financially. Certain broadcasters are 
prepared to invest in the additional transmitter needed to add 
a vertical component to the broadcast signal today whereas 
other broadcasters, although they want to support mobile 
DTV, cannot make that investment now.  
 
Previously antenna design has forced broadcasters into a 
“common decision” on the final polarization ratio of their 
facility. This at a time when:  
 
a) There is no consensus as to what the correct ratio will be. 

There is no magic number for the polarization ratio of an 
array. 
Studies show that any incremental energy in the vertical 
polarization is beneficial for the margin at the receiver. 

 
b) The broadcaster who does not make the investment in the 

second transmitter today will lose significant coverage by 
going into the new array (due to energy being allocated to 
the vertical polarization). Broadcasters should not have to 
upgrade their transmitter to accommodate a new antenna 
system-they should upgrade when the business model and 
financials support this decision. 
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c) The amount of transmitter power available for the vertical 
polarization will vary by broadcaster. Transmitters have a 
sweet spot of operation in which the efficiency is optimal. 
Many existing DTV transmitters have a bit of head room 
that could be put into the vertical polarization today without 
significant incremental cost.  

 
Variable Polarization Technology that is possible with the PCP 
and PEP UHF arrays and 662 Band lll arrays; VPT allows 
broadcasters the flexibility of utilizing horizontal polarization 
only, elliptical polarization or full circular polarization, all in the 
same array. Design of these platforms allow individual 
broadcasters to change their ratios in the future, by a simple 
change in many cases in the transmitter room. The system 
can be designed so that this change is quick, cost effective 
and transparent to the other broadcasters in the same 
antenna array. 
 
In North America, the FCC is contemplating a new “band plan” 
to regain spectrum for auction. This could very well mean that 
broadcasters will once again need to change their frequency 
of operation. Other countries are expressing similar interest in 
regaining spectrum for future auction. As a result, both 
broadband and VPT should be leveraged to future proof the 
system. 
 
 
How is Variable Polarization achieved? 
 
Variable Polarization Technology utilizes dual input arrays in 
which the polarization ratio can be fixed (single line feed) or 
variable by station (dual line feed) with each option having its 
advantage. With the PEP array, the polarization ratio is varied 
by changing the phasing to the elements within the panel. This 
has the distinct advantage of allowing equal energy to be 
applied to both antenna inputs, allowing for the highest power 
handling (arrays in excess of 240kW average input powers). 
The PCP and 662 arrays utilize horizontal and vertical 
elements on common panels with the polarization ratio 
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variation a function of the amplitude of the energy transmitted 
to each element. 
 
The truly unique thing about all of these arrays is the 
polarization ratio can be changed over time, without 
changing out the antenna or components within the 
antenna. This also applies to the single line fed arrays. If 
configured properly, not only can the polarization ratio be 
changed over time but also each broadcaster can 
independently establish their own ration, regardless of 
what the remaining broadcasters in the same array 
choose to do. This change can take place very cost 
effectively and be transparent to the other broadcasters 
using the same array. 
 
 

Conclusion 
 
 
Today the broadcasting environment is extremely competitive. 
Not only is there competition between peers (other 
broadcasters) but competition with other delivery methods 
(cable, satellite, cellular networks). Broadcasting standards 
now support the delivery of high definition signals to mobile 
receivers and can be a game changer for the broadcaster.  
The traditional broadcast market has been a stationary 
audience that has since migrated to different delivery 
platforms for their entertainment services. Prime time was 
once dominated by over the air broadcasting while today the 
broadcasters continue to provide valuable content directly to 
their competitors for delivery to the home.  
 
The mobile receiver changes the playing field. Cable does not 
support delivery to mobile, satellite does not support delivery 
to mobile extensively and the cellular networks are running 
into extreme capacity issues as smart phones start to 
dominate the market. Some of the larger carriers have 
adopted a pay as you go package limiting the amount of data 
use by subscribers. The delivery of high definition video would 
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burn through this data allocation very quickly and is only going 
to increase congestion on the cellular networks. 
 
The marketplace is changing very rapidly and those business 
models that support rapid change and can evolve overnight 
will win.  The mobile environment offers a very unique 
opportunity for broadcasters to regain that lost “captive 
audience” that has migrated their fixed reception to other 
delivery methods. Broadcasters still enjoy the “big pipe” in that 
the capacity to deliver rich content over large geographical 
areas. Also, broadcasters control much of the content and can 
format it to best suit their needs. 
 
The FCC is contemplating a new “band plan” to regain 
spectrum and other global regulatory agencies are considering 
similar actions. This may very well mean that broadcasters will 
once again need to change their frequency of operation.  With 
so many unknowns in the market today, both Variable 
Polarization Technology and broadband systems are critical. 
Why not upgrade your system today with one that is truly 
future proof, one that allows for future changes in polarization 
ratios as the business model advances to support mobile or 
the time at which the station’s financial model supports this 
upgrade? RFS’s VPT arrays are today’s solutions designed for 
extreme versatility, flexibility and functionality.  

Crystal Palace, 
UK - PHP 72I 
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Corporate Profile 
 
 
RFS is a global designer and manufacturer of cable and 
antenna systems, and passive RF conditioning modules, 
providing total-package solutions for wireless infrastructure 
 
RFS serves OEMs, distributors, system integrators, operators 
and installers in the broadcast, wireless communications, land-
mobile and microwave market sectors. 
 
We provide RF Systems solutions for cell-based mobile 
communications, in-building, in-tunnels, television & radio, 
radio-link networks, LMR/PMR and HF & defence. 
 
We are represented on six continents, with nine manufacturing 
centers-of-excellence (Germany, France, US, Brazil, Russia, 
China, Denmark, Mexico and Australia) and 36 technical 
support and sales offices. 
 
As an ISO compliant organization with manufacturing and 
customer service facilities that span the globe, RFS offers 
cutting-edge engineering capabilities, superior field support 
and innovative product design. 


