iBiquity Digital® Corporation

f BIQUITY Rad'io

HD Radi oE
Single Frequency Network
Field Test Results

WD2XAB Baltimore
&
WKLB Boston

Revision 01.14
July 26, 2011

iBiquity Digital Corporation does not make any warranty or representation whatsoever
as to the sufficiency or accuracy of information contained in this document. It is further
acknowledged that there can be no assurance that this document will not change,
perhaps substantially, in the future. Accordingly, iBiquity Digital Corporation assumes
no responsibility arising from any present use or misuse of this document.

TX_FTR_2758



iBiquity Digital® Corporation

Copyright © 20107 2011 iBiquity Digital Corporation.

All rights reserved.
The contents of this publication may not be reproduced in any media without the express written
permission of iBiquity Digital Corporation.

TRADEMARKS

ii Biquity Digitalo, fAHD Radioo, and the iBiquity Digit:
trademarks of iBiquity Digital Corporation.

All other trademarks, whether claimed or registered, are the exclusive property of their respective owners.

iBiquity Digital Corporation

6711 Columbia Gateway Drive, Suite 500
Columbia, MD 21046

Voice: 443-539-4290

Fax: 443-539-4291

E-mail address:

Doc. No.: TX_FTR_2758


mailto:info@ibiquity.com

iBiquity Digital® Corporation

HDRadi oE Single Frequency Né \WD2XAKBaimoe & #WKIIBBsston Res ul t s

Table of Cont ents

Contents
L SCOPKE ...ttt ettt he b ae et e teeteebeehe bt eaeeaeeteabeabeeheeheeaeeateteateeteaheebeeaeeateteeteabesreeteeneeneenes 1
2 REFERENCED DOCUMENTS ......oooiitiicieieiteseste e et s e eeaesae e sae st sesseesaessestesaestesaeeseensessesseseessessessssnsensenes 2
3 EXECUTIVE SUMMARY ..ottt ettt et et e e testeete s teete e st et etessesbesaeebeeaeeasessessasbesseebesaeeaeensessentesteabesbesresnsensanes 3
4 PERFORMANCE TESTING T BALTIMORE .......ccoi ittt st e ee st st et e e aesse e snestesneenannnens 4
o R I = 10 £ 110 I Yo=Y o SRR 4.
5 TRIAL TEST RUNS AND SELECTION OF TEST AREAS........oo ittt st 5
L 1 N I TNV =t 7
7 PERFORMANCE AFTER TIME ALIGNMENT ....coii ittt ettt e et e s are e e e satee e eennaeassnaeeeean 9
8 PERFORMANCE TESTING T BOSTON .....oooiiiiictiiiecieeeeese sttt ste e e e e sae e sae st saeesaesessastesaestesnesnssnnnnes 11
8.1  TranSMItEr LOCALIONS........ccciiiiiiieieieit oot e s e e e e e e e e e et eeer e e e e et et e aeta e e s e seensan s s eaeeeaeeaeeennnns 11
9 DIGITAL BOOSTER COMPATIBILITY WITH MAIN HOST ANALOG (BOSTON) ...ccccoevrreveeirvieereeeenen, 16
1O CONCLUSIONS ...ttt sttt e et e e s e et e s ae s teeaeeaeeseess e besaeabesaeeReeseeseesteseeabesaeeReeseensentessetesaeerennnesennsans 19

List of Figures

Figure 41: Map of the Baltimore, Maryland Metropolitan ALEaL...........cuveeeeeiiiieeriiiiieeee e eees e B
Figure 51: Main TranSMIttEr ONIY.........ccoiiiiiiiieee e e e e e e e e et e eee e e e e e et et e aete et s e s ememssan s e s eeaeeaaeeenannnes 5.
Figure 52: BOOSEEr TramBItIEr ONIY.......ouviiiiie ittt e e e st b e e e seme e s e et e e e e e e aaneee 5
Figure 53: Main and Boosteir Actual Test Runs on the Synchronized System (Not TAfigned)...............oeee.... 6
Figure 54: Main and Boosteii Predicted Ideal Performance............cccooviiiiiiieeeii i 6
Figure 61: 20-microsecond Misalignment / 3.7 Miles Delay Spread and Exgine Delay Adjustment Window?7
Figure 71: Main and Booster HD Radio Signal Coverage after Time Alignment.............ccooovvivieeee i, 9
Figure 72: HD Radio Signal Coverage before Time AlIGNMENL.........ooouuiiiiiiiiemiiee e 10
Figure 73: HD Radio Signal Coverage after Time AlIgNMEeNnL...........ooviiiiiiiiicceiees e e eeeee e e e e e 10
Figure 81: Map of the Boston, Massachusetts Metropolitan ALEa..........ccoceveeeeiieeeiiiie e 11
Figure 82: Predicted Digital Coverage of the WKLB Main Transmitter Site...........ccoovviiiiveneeiiiniiiieeee e 12
Figure 83: Predicted Digital Coverage of the WKLB Main Transmitter Site plus the WRMA. Booster Site...13
Figure 84: IBOC Coverage WithOUt BOOSLEL..........coiiiiiiiiii ettt rmee et smmee e 14
Figure 85: IBOC Coverage With BOOSLEL.............uuuiiiiiiiiiieeeiiiiiiiie ettt et a e e e e e e e rmme e e e e e e e e e as 14
Figure 86: INterferenCe EffECIS.......iiii ettt e rmee et e e e s et eeee e s anes 14
Figure 87: Interference Effects Separate Test Runs on a Single Map........ccuvvvviiiiiiieniiiieee e 15
Figure 91: Test Route for Determining Impact of Digiahly Booster on Analog Reception...............ccceveeene. 16
Figure 92: Predicted Effective Digitatio-Analog Power Ratio along the RBU.............c.eeveiiiiiiieeciiicee e, 17

Doc. No.: TX_FTR_2758 i Rev.: 01.14



iBiquity Digital® Corporation

HD Radi oE SuemcygNewvorlERiekl est Results i WD2XAB Baltimore & WKLB Boston

This document describes thesults of feld testingfor the iBiquity implementation of Single Fygency
Network (SFN)technology on the following stationmder experimental license

6 Baltimore Marylandmarket WD2XAB / WD2XAB-FML1 (these results were previously
reportedn [2] and are included here for completeness)

0 Boston Massachusetmmarket WKLB-FM / WKLB-FM1

Doc. No.: TX_FTR_2758 1 Rev.: 01.14



iBiquity Digital® Corporation

HD Radi oE SuemcygNewvorlERiekl est Results i WD2XAB Baltimore & WKLB Boston

2 Referenced Documents

[1] i Biquity Digital C gle Rrequerecy Netwark Broadddst T&saPln & Si n
Resul t s, 4 NoReaber 52@09.. 0

[2] i Biquity Digital Corporation, AHD Radi d Single
WD2 XAB, 0 Revision 01. 06, November 5, 2010.
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3 Executive Summary

With fundingfrom the NAB FASTROAD Technology Advocacy Program amddccordancwith the
previously submitted HD Radio Single Frequeistwork Broadcastest Plar{1], iBiquity Digital
Corporation constructedand field tested tw&M banddigital radioSingle Frequency Networks (SFNSs).

iBiquity established the first SFN in tiBaltimore Marylandmarketusing twotest statiortsmain site
WD2XAB andboostersite WD2XAB-FM1. Both sites were individally and collectively field
characterized for their HD Radio signal coverfifle

iBiquity built and testethe second SFMith the assistance of Greater Media BosiBiquity
constructechin SFNbooster site in Andover, EssabusettyWKLB-FM1) to supplement the WKLEM
main site in Needham, Mssachusetts

Each SFN consisted ofraain site transmitting a hybrid HD Radio sigaald abooster site which
transmitted

0 inthe case of WD2XAMFML1, onlythe digital portion of a hybrithD Radio signal

in the case oWKLB-FM1, either the digital portion of a hybrid HD Radio signal or both the
digital and analog portions of a hybrid HD Radio signal ittigital-to-analog power ratio of
the booster established experimentally as to mvide limited analog service near the booster
site without excessively interferingith the analog signal emanatifrgm the main site.

O«

Thefield testresultspresented in this repocharacterize the following:
6 Digital performance
o Mainsite adone
o Booste ste done
o Main andBoostersitestogether
6 Analogcompatibility:
o Digital-only boostercarrierinterference tonain hostanalog earbooster)

o Hybrid boosteranalogcarrierinterference tonain analogcarrier

These tests demonstrate thid Radio SFNgrovide broadcasters with the ability to selectively extend
digital coveragevithin their protected contour without compromising the existing HD Radio digital
service arealheyfurtherdemonstrate that the main site analog signal may or may not be reeeieabl

the boostesite depending upon the type ahalog receiver useéinally, they demonstrate thdbr

certain receiversjsing a hybrid booster cdrelprestore analog service near the booster site compared to
digital-only booster operation.
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4 Performance Testing i Baltimore!

4.1 Transmitter Locations

The map of the Baltimore, &ylandmetropolitan arain Figure4-1 shows themain transmitter site
(WD2XAB, 93.5 MH3 in the bwer left and théoostertransmittersite (WD2XAB-FM1) in the upper
right.

Baltimore

e

wsWDZXAB EM1

Owings Mills

Figure4-1: Map of the Baltimore, Maryland Metropolitan Area

! The information in this Section is extracted fr&ection 3 of2].
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5 Trial Test Runs and Selection of Test Areas?

ComsStudy propagation prediction software was used to identify areateafipboverlap of the two
signals.Areas in white wer@redictedto receive the HD Radio sign&eparate test runs (green and
yellow dots) ly the iBiquity test van on theain transmitter Figure5-1) andbooster transmittefFigure
5-2) refined theindividual areas of coveragA.green dot indicatethe measureddD Radiosignal
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Figure5-2: Booster Transmitter Only

2 The information in this Section is extracted from Section [2]of
Doc. No.: TX_FTR_2758 5 Rev.: 01.14




iBiquity Digital® Corporation
HD Radi oE SuemcygNewvorlERiekl est Results i WD2XAB Baltimore & WKLB Boston

Themap shown irFigure5-3 wasthe recordor the actual first test runs on the synchronigdad not
time-aligned) system the map shown iRkigure5-4 was the prediction for theeal perfornance from the

individual testruns.For comparison purposesegthircled area (Harford Road) fared much better in the
prediction than in the actutdd run.

Booster
Transmitter

Digital Reception
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Figure5-3: Main and BoostetActualTest Rum on theSynchronized SystefNot TmeAligned)
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Figure54: Main and BoostetPredicteddealPerformance
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