1.0 Introduction

This application for Permissive change is submitted based on modifications to the original product
certified under FCC ID: HDCTRACER2T1.

Modifications are being made to the device enclosure and the filter section of the transmitter.

The attached data measured at Intertek Testing Services indicates that the emissions
performance is as good or better than those obtained for the original filing.

2.0 Product Modifications

The following modifications were made to the transmitter section of the EUT.

The enclosure was modified. The enclosure maintains the same overall appearance of the
original rack mount enclosure. Small modifications were made to the overall width to allow the
device to accommodate various rack mount situations. The internal RF unit is contained in a
sealed, milled aluminum housings that did not change.

The modifications to the RF filter section are as follows. The Circulator (Adtran PN
3216S245CCW) and Filter section (Adtran PN 321624212462) have been replaced with a
Diplexer (Adtran PN 3354DIPLEX02A). The removal of the filter/circulator and replacement with
a diplexer with additional poles improved the overall system performance reduced emissions
even further in the FCC restricted bands.



3.0 Emissions Data

Conducted Spurious Emissions and Radiated Spurious emissions are provided in the attached
plots. For Radiated Emissions data, the EUT was configured with a typical radiating antenna.
Measurements in the restricted band were performed using a bandpass filter installed on the
input of the measurement receiver to improve sensitivity and reduce overload conditions.

Figure 3.5-1 Conducted Spurious Emissions 2422 MHz Transmit Frequency

Figure 3.5-2 Conducted Spurious Emissions 2462 MHz Transmit Frequency

Table 3.5-2 Radiated Emissions (1-22 GHz) 2422 MHz Transmit Frequency
Conifer 23 dBi, 3' Semi-Parabolic

Table 3.5-3 Radiated Emissions (30-1000 MHz) 2422 MHz Transmit Frequency
Conifer 23 dBi 3’ Semi-Parabolic

Table 3.5-4 Radiated Emissions (30-1000 MHz) 2462 MHz Transmit Frequency
Conifer 23 dBi 3' Semi-Parabolic

Figure 3.5-3 Radiated Emissions, Peak Radiated Output Power,
Conifer 23 dBi 3' Semi-Parabolic

Figure 3.5-4 Radiated Emissions, Average Radiated Output Power,
Conifer 23 dBi 3' Semi-Parabolic

Figure 3.5-5 Radiated Emissions, 2.462 GHz TX, Restricted Band (24835-2500 MHz)
Conifer 23 dBi 3' Semi-Parabolic, Vertical

Figure 3.5-6 Radiated Emissions, 2.462 GHz TX, Restricted Band (24835-2500 MHz)
Conifer 23 dBi 3' Semi-Parabolic, Horizontal

Figure 3.5-7 Radiated Emissions, 2.422 GHz TX, Restricted Band (24835-2500 MHz)
Conifer 23 dBi 3' Semi-Parabolic

Table 3.5-5 Radiated Spurious Emissions, (1 — 22 GHz)
Comsat 27.5 dBi 4’ Parabolic

Figure 3.5-8 Radiated Emissions, Peak Radiated Output Power,
Comsat 27.5 dBi 4’ Parabolic

Figure 3.5-9 Radiated Emissions, Average Radiated Output Power,
Comsat 27.5 dBi 4’ Parabolic

Figure 3.5-10 Radiated Emissions, 2.462 GHz TX, Restricted Band (24835-2500 MHz)
Comsat 27.5 dBi 4’ Parabolic, Vertical

Figure 3.5-11 Radiated Emissions, 2.462 GHz TX, Restricted Band (24835-2500 MHz)
Comsat 27.5 dBi 4’ Parabolic, Horizontal

Figure 3.5-12 Radiated Emissions, Peak Radiated Output Power,
Cushcraft 13.9 dBi Yagi.

Figure 3.5-13 Radiated Emissions, Average Radiated Output Power,
Cushcraft 13.9 dBi Yagi

Figure 3.5-14 Radiated Emissions, 2.462 GHz TX, Restricted Band (24835-2500 MHz)
Cushcraft 13.9 dBi Yagi Vertical

Figure 3.5-15 Radiated Emissions, 2.462 GHz TX, Restricted Band (24835-2500 MHz)
Cushcraft 13.9 dBi Yagi Horizontal

Table 3.5-7 Radiated Spurious Emission (1-22 GHz)
Avitronics 16 dBi Flat Panel Array.

Figure 3.5-16 Radiated Emissions, Peak Radiated Power,
Avitronics 16 dBi Flat Panel Array

Figure 3.5-17 Radiated Emissions, Average Radiated Power,
Avitronics 16 dBi Flat Panel Array

Figure 3.5-18 Radiated Emisisons, 2.462 GHz TX, Restricted Band (24835-2500 MHz)
Avitronics 16 dBi Flat Panel Array, Vertical

Figure 3.5-19 Radiated Emisisons, 2.462 GHz TX, Restricted Band (24835-2500 MHz)

Avitronics 16 dBi Flat Panel Array, Horizontal
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Semi Paraboliz Reflestor Antenno: Radiated Emission Test per

The data shown below lists the sipnifieant emission frequencies, the limit and the merpin of

complianee. Numbers with & oinus sign are below the limit,

The anlcnna wsed during this test was 2 Conifer 26T-2 with 23 dBi of gain. This was the highest

Zain of Beted antennas of this type.

Table 3.5 - 23 Radiated Spuricvs Emissoos, 1000 — 22000 MHEz

Campanyt Adbran ine
Modal: 42307 RABERTIL

Modes  Inldal Aacirs

Blardanf FOG Part 15

Caba: GO 7l
“Taated by Jeffray O, Hidow
Tesl Cizlence: 3

Jab Mumber: JEWESE

Hasa B
Anlternng Anbenna Calhe Pre-amp | Exlamal
Feiaglyy | Frequency] Reading | Fastar Liss Fasior Attn Mat Lmlt Mzrgin
iMHzk B [dE) [4E] [[==1] [E} (8L i} | [AEULS m s3]
1] 2464 420 3B.5 i.¥ S 340 15 4.0 “hi
W Tes4.4 B8 JE.5 AT e ] 3.4 L £4.40 Sl

Mre: There were no otfrér emissions delacted within 10 dB of tha Iimit.

YESY PERSONNEL:

Testar .E'I'gm.jq

Jeffrey I, Hidav [ Profect Freineer

Typedifrinted Name

o4 50-78
D

$X30TRACERTILL
Adiran Inc.




[ET PR
srray

B Intertek Testing Services

Semi Farabolic Reflactor Antenna: Radiated Emission Test
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Semnd Parabolic Reflector Aatenna: Conifer 3 Semi-Parabolic Plots

The follawing plat contains the peal radiated outpur of the Conifer 3* Ssmi-Parabelic dish antenna
(Model Mumber: 26T-24000% This anteona has 2 23 JB{ gatn. The plat shows averape czmier data

1 for the antenna in herizents] polarzation. Mo pro-zmplifier 2nd no external alfenuation were 1sad
for this plot. They measwering systems [egses were 324 dB,
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Figure 3.5 - 3: Coniler 3' Semi-Par abolic (26T-2400) 23 dBi - Peak Plot
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Semi Faraholic Beflcepar Antenons: Conifer 37 Semi-Tarzbolic Plots

The following plot contains the average radiated cutput of the Conifer 3° Semi-Parabalic dish aoteana
{Bladel Munther: 26T-2404). This antetina has a 23 dBi gain, Tiee plot shows peak carrier dada for

the antenna in horlzental polarization. Mo pee-amplifier and no sxtemal zitsnuation wers used for
this plat. The measuring systems losses were 32.4 dB.
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'Figure 3.5 - 4: Conifer 3" Semi-Pac abelic (26T-2400) 23 4Bi - Average Plot
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Semi Fammiolic Refleckor Antenna: Conifer 3' Sema-Farabalic Plots

The Eollowing two plats show the horizental and verdieal emissions of the EUT withic the restricted
tand 24835 - 2.5 GHr, The EUT was set for frequency plan A, The analyzer was sel for averags
detection, A bandpass filter was used te pass 2,48 — 2.6 GHz allowing the measwrements e be mads
withaet ervaeloadipg the analyzer, The insertion loss of this Glter is appreximately 3 dB. The andeana
Factor in the restricted band is 2pproximassly 30 dBjm. Tae cable loes ia this band is appmxiﬂate!;,
2 dB. The pre-amplifier facter in this band j= approximately 37 dB. This yielde a margin of
approximaiely 11 4B threughout s resteicted band.
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Figure 3.4 - 53 Conifer 3 Semi-Par aholic (26T -24000 23 dBi - Restricted Band, Vertical
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Semi Parabeolic Rellector Antenna: Conifer 3' Semi-Farsbolic Plots
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Flgure 3.5 - 6: Conifer 3 Semi-Far abolic (26T-2400) 23 4Bi — Restricted Band, Borizoatal
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Semi Parabolic Reflecter Antenne; Conifer 3° Semi-Parabolic Plats

The fallewing two plets show the horizontal and vertical emissions of the EUT witiin the restricted
band 2.4335 — 2.5 GHz. The BT was set for frequency plan B. The anabyzar was set Eor average
detection. A bandpass filter was used to pass 245 ~ 2.6 GHz a]]crl!!.ringmﬂ mensursments 1 e mads
without everoading the apalyzer. The insertion loss of this filter is approxintately 3 dB. The antenna
factor in the restricted band s approsimately 20 dB/m. The cable loss in this band is approsimarely
2 dB. “The pre-amplifier factor in this band ig approximatsly 37 dB. This yiclds a margin of
appraximetely 11 4B throughout this resteicted band.
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Parabolic Dzl Antenna: Radiated Emission Teet per

The data ghewn belewr Iiste (he s[gt';ificant smission {requencies, the limit and the margin of
compliance. Murbers with a minns sign are below the Hmit

The antenna used for this tost was the Comzlat P24 ABCN-U. This antenaa had 27.5 dBi of gain,
The data Indicates & margln of 10 B from the FOC limits for 2] restricted bands. The larzest
atenna of the type Hsted for use with this devics has 3 gain of 35.0 dBi

Table 3.5 - 5: Radiated Spurious Emissions, 1000 = 22000 MITx

Compary: Adtran ne, Cabec 02ME06E

Kodel: 4230TRACERTLI Teated s Jeifray Do FEIday
Test Dizlay 3
bates:  [nilial Besulls Aok Murity JS300250E
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Rz | {dBuiy by B {dg) By [ iRy | (a8 {dE}
v Tasid 43,1 6.5 4.7 &3 24 4.4 5441 181

Mote: There were no other smissions detected within 10 4B of the limir.
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Parabolie Dish Anwenea: Radiated Emission, Test

The fallowing plat etatains the peak radiated output of the Comstat 4’ Parabalic dish antenna (hiodel
Mumber: P24A48GN-UN. This antenna hos 5 27.5 dEi gai. The plot shows peak carrder data far the
anteqnz in vertical polacization. Mo pre-amplifter was wsed, however, 30 dB of extemal attedtation
was used far this pldt. The measuring systems losses were 32.4 4B,
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Figure 3.9 - §: Comstat 4’ Parabolic (4AJSGNU 275 dBi - Peak Flot
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Farabolic Dish Antenne: Radiated Emission Test per

The following plot contains the average mdiated outout of the Camstat 4 Parabalic dish anleana
{ivfodel Mumber: P24 A4BGN-TN). This antenna has a 27.5 dBi giin. The plot shows averzge carrier
data fior the antenna in vertical polarization. Ma pre-amplifier was used, however, 30 dB of external
altéhuation was used for this plor. ‘The measuring systerns losses were 32.4 dB.
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Figure 3.5 - 3: Comstat 4' Parabolie (24A48GN-U) 27.5 dB1 - Average Flot
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Parabolic Dish Antenne: Radiated Emizsian Test

Tree foffowing twa plots show lie horizontal and verticst smissions of the EUF within the zestricted
band 24835 - 2.5 GHz The BUT was set far fraquensy plen A The analyzer was st for gverags
detection. A bandpass flter was vsed 1o pass 2,48 — 2.6 GHz allowing the measurements to he made
witheut averloading ke analyzer. The insceriion loss of this filler is appraximately 3 dB, The sateons
factar In the restricted band is approximately 30 dig/m. The eable loas in this band is spproximately
2 dB. The pre-amplificr factor in this band {s epproximately 57 dB. This yields 3 margin of
approximately 15 4B throughaut this resteicted band,
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Figure 3.5 - 10: Comstat 4' Parabolic {24448GN-1) 23 dBi - Restricted Band, Verfical
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Figure 3.5 - 11: Comstat 4' Parabelic (24A48GN-U) 23 dBi - Restricted Band, Borizontal
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Vagi Anteana: Badizted Fmission Tost

The following plot contains the peak adiated cutput of the Cusheraft Yagi antenna (Bledel Murmber-
PL2415N). This antenna has a 13.9 4Bi gain. The plat shows peak carier dats for the anfanns in

vegtical polavization. Mo pre-amplifisr was used and na external attenuation was wsed for this plot.
The meaguring systems losses were 32.4 B,

o MEA 2.474 1B EMz
@7 REF  4@4.9 g3 ATTEM 40 d8 +@ oB BE.38 dopv
1¢ o8/ ' '
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Figure 3.5 - 12: Cusheraft Yagi (FC-2415M} 13.9 dBi - Peal Plot
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Tagi Antenna: Badiated Emission Tast

The following plot contains the average mdiated output of the Cusheraft Yagi antenna Oviadel
Nutnber: PC2415M). This antenna hasa 13.9 B gain. The plot shows average carcier data for the
Btenns in vertical polatization. MNe pre-amplifier was used snd no extema? atemmtion was usad far
this ptot. The measuring systems lossss wece 32.4 dB.
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Figure 3.5 - 13: Cushieraft Vagi (FC-2415M) 13,9 dBi - Average Plot
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YWezl Antenna: Radiated Perission Test

The Eallewing twa plats show (he horizonlul and venical emissions of the EUT within the cesteicted
band 24835 2.5 GHz The EUT was sat for frequency plan A The analyzer was set for avorage
detection. A baddpacs {ilter wag uzed to pass 2.48 — 2.6 GHz allowing the measutaments 1o be made
withoue gwericading the analyzer. The insertion loss of this filter is apprestimately 3 €6, The Intenna
fwctor n the restricted band is approximaisly 30 dB/m. The cable Joss in (his band is approxisately
2 db. The pre-ampliiter factor in this band is approximatcly 37 4B. Thiz yiclds a margin af
approximately 25 dB throughout this restricted hand.
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Figure 3.5 - 14t Cushcraft Yagi (PC.2415N) 13.9 dBi - Resiricted Band, Vartical
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Figure 3.5 « 15: Cusheral; Yagi (PC-2415M) 13.9 i - Resteicted Band, Hozizoptal
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Flat Pane] Array: Radiated Emission Test

The date shewn below Tsts the Sig:ﬁﬁcant emissiom frequoncics, the limit and the margin of
compliance. Mumbers with 2 minus sign are below Hye h:mt

The antena used during this o5t was the Avitronics AVEP- 18 with :lE dBi of gain. The worst case
restrietsd band was 5.7 dB belaw the FOC limit. The highest gain antenna of this type listed for the
EUT is 21 dBi.

Tahble 3.5 - 7: Radiated Spurious Emissions, 1000 = 22000 MHz

Company Adtran Ine. ) rChata: k1994
odsl; 4ZA0TAMZERTIED Testad by Janamy Fickans
Yeat Dlatance: 3
Miobas: Awiirenlcs (AVER-18) anberina JobrMunmber: JRSNZI0E

Siendard: F50 Faa 15
i
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Flai Panel Antennar Badiated Emission Test

The following plet contains the peal radiated, utput of the Avitrenics Flat Panel antenna {Madel
Mumber: A¥FF-18). This antenna has a 18 dBi gain, The plet shews peak camier datn Fag the
anteninz in vertical potadzgtion, Mo pre-ampliffer was wsed and no extemal atenuation was need S
this plot. The measusieg zystoms losses were 32.4 dB.

MER 2.4741 368 BHz

I,L}w REF 164 .@ dE ATTEN 18 4dE +38 43 g2 . 58 JBEpN
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1
L WA ] TR M
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Figuré 345 - 16 Avitronies Flat Panel {AVEFF-15) 15 dBi - Peak Plot
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Fiat Pancl Antenna: Fadiated Emission Test

The follwing plot contains the averags rdiated sutpat of the Aviteonics Flat Panel antenpa (hodal
plumbes: AVFP-15). Tais antenna has 1 18 dBi gain. The plot shows averape carrier data for the,
antenna 1o vertical palarization, Mo pre-amplifier was used and no external attenuztion was used fac
this plot. The measuring systems losses were 52.4 dB,

MEKR 2,478 =5 &Hz
&D VHEF A4 .9 dE Y ATTEN 18 dB +& dBE . B85 .28 d8

-

1F dB/s
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Figure 3.5 . 17: Avitronics Flat Panel (AVFP-18) 13 dBi - Average Flot
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Flat Pangl Antenna: Radisted Emission Test

The tellawing two plots show the horizontal and vestical emissions of the EUT within the restricted
band 2.4835 — 2.3 G, The EUT was set for frequency plan A, The analyzer was set for avrage

Adtran Inc.

* deteciion. A bandpess filter was used to pass 248 — 2.6 GHz allawing the meastrements ta be made
w:lhou.t cvarloading the andlyzer. The insertion ioss of this Alter is appraximately 3 dE, The anteona
fastor in the restreled bend is approximately 30 dB/m. The cable Toss iet this band & spproximate]ly
2 dB. _'I'hc pre-amplifier fector in this band is approximately 37 dB. This yields a margin of
approsimately 17 dF theonghout this resteicted band.

: HER 2. 483 S8 &Hz
‘;‘w AEF 4B04.8 4By ATTEM 410 4B 48 dB : 259.08 - dBu
i@ dB/s
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\-“""‘-\_ — '
,“/;I'-f
"'H-F .
START 2.488 @ GHz I STOP 2.52% 2 GHz--
RES BEW 1 MHz (1) YEW 1 HZ SWP 5.6@ -sec o
Figure 3.5 - 18: Avitronics Fiat Panel (AVEP-15) Restricted Band - Horizonta!
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MR 2. 483 50 GHz

"F AEF 194.8 dBgy ATTEM 18 4B +0 4B 27 .20 dB Y
18 dBS

YVEDED B

iiﬁ Hz

[ \ g

ETART =2.438 & GHR 5STOP. 2.50/0F '!ZI"EH_Z
AES BW 4 MH= 1] YBW 1@ Hzx BWP 2.68 K g8c

Figure 3.5 - i9; Avitronics Flat Panel (AYFP-18) Restricted Baad - Yertical
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4.0 Photographs

Photographs are provided in JPEG format in a separate attachment. The photograph
descriptions are below.

Frontvie.jpg Front view of new chassis
Rearview.jpg Rear view of new chassis

Topview.jpg Top view, cover removed

Rearvl.jpg Rear view, cover removed
Diplex.jpg Diplexer, cover removed



