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Julius P. Knapp 'f?J\
Chief, Office of E~eringand Technology

Results of Advance Wireless Service (AWS) Interference Tests

Performed on Sept. 3 - 5, 2008

On September 3 _ 5, 2008, a team of FCC Engineers conducted joint testing with industry of to assess
potential interference from proposed AWS-3 operations in the 2 I55 - 2180 MHz band to AWS-I
operations in the 2110 _ 2155 MHz band. The tests were performed at Boeing's test facility in Seattle
Washington. The tests were open to the public. The list of participants and test results are attached.

The tests generally followed the procedures outlined in T-Mobile's report submitted into the above
captioned dockets on July 28, 2008 AWS-3 to AWS-I Interference Laboratory Test Report

1
The tests

investigated potential interference between two mobile devices due to out-of-band emissions from the
AWS-3 transmitter into the AWS-I receiver and potential interference due to overload of the AWS-I

receiver from AWS-3 transmissions.

The tests were performed by connecting signal generators representing the desired and interfering signals
through appropriate couplers to the antenna connector on AWS-l mobile device. The interference was
examined under the conditions of either a failed call setup or a dropped call as reported. The signal levels
at which interference occurred were recorded for each of the various combinations of desired and
interfering signal levels and frequency separations. UMTS and WiMAX signals as generated by the test

equipment were used for the interference sources.

The tests examined the characteristics of a custom filter that was fixed tuned just above the AWS-I
frequency band. The filter was used to examine the effect of reducing out-of-band emissions from the
AWS-3 devices. Tests were conducted to examine the AWS-l receiver filters and their ability to reject

overload interference at various frequency separations.

The test results are shown in the attached tables and charts. These test results will be considered along
with all of the other information that is submitted into the record in this proceeding as the Commission
considers appropriate action in the above captioned rule making proceeding.

I See http://fjallfoss.fcc.gov/prod/ecfs/retrieve.cgi'7native or pdf-pdf&id document-6520035719
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Results 0' FCC Public Testing for AWS-3 Interterence at Boeing Test Facility Ver. 5

FCC Public Testing for AWS..J Intllrferllnc:e 10 Adjacent Band AW8-1 Operations
Sept. 3-5, 2008
Boeing Company Eye LaboralOry In Seattle, Washington

Tllstlng Schedule

~ IWftdnesdayl 8Wam to 4:00pm

Lab Set Up Calibration
Combined DOSE and Rx Overload Tests (8e..... ing: 5MHz UMT8 centered at 2152.5MHz AWS-1 Mobile Received Signal Code Power (RSCP) -t05dBm, -10OdBm, -90dBm, -85dBm and -75dBm; Interference: 5MHz UMTS centered at 2t57.SMHz)
Combined DOSE and Rx Over1oad Tests (Serving: 5MHz UMTS centered at 2142.5MHz AWS·1 Mobile Received Signal Code Power (RSCP) -105dBm, -10OdBm, -90dBm and -85dSm; Interference: 5MHz UMTS centered at 2157.5MHz)
Rx Overfoad Tests (Se ing: SMHz UMTS centered at 2152.5MHz AW8-1 Mobile Received Signal Code Power (RSCP) ·105dBm, -100dBm, -9OdBm and -85dBm: Interference: 5MHz UMTS centered at 2157.5MHz)
Rx Overfoad Tests (8e ing: SMHz UMTS centered at 2142.5MHz AW8-1 Mobile Received Signal Code Power (RSCP) ·105dBm, -1 OOdBm. -90dBm and -85dBm: Interference: 5MHz UMTS centered at 2157.5MHz)
Combined DOBE and Rx Overfoad Tests (Se..... ing: 5MHz UMTS centered at 2112.5MHz AWS-' Mobile Received Signal Code Power (RSCP) -I05dBm. -90dBm; tnterference: 5MHz UMTS centered at 2107.5MKz)

~~ 8:00am to 4:0Qnm

Combined DOBE and Rx Overload Tests (Serving: SMKz UMTS centered at 21 12.5MHz AWS-' Mobile Received Signal Code Power (RSCP) -I05dBm. -90dBm and -85dBm; Interference: 5MKz UMTS centered at 2105MHz)
Combined DOBE and Rx Ovorload Tesls (So ing: SMHz UMTS centered at 2112.5MHz AWS-' Mobile Received Signal Code Power (RSCP) -I05dBm. -90dBm and -85dBm; Interference: 5MHz UMTS centered at 2102.5MHz)
Combined OOBE and Rx Ovarload Tests (Se ing: SMHz UMTS cenlered at 2152.5MHz AWS-, Mobile Received Signal Coda Power (RSCP) ·IOSdBm, -10OdSm. -90dBm and -8SdBm; Interlarence: 5MHz UMTS centered at 2t62.5MHz)
Combined OOBE and Rx Overload Tests (Serving; SMKz UMTS centered at 2152.5MHz AWS-' Mobile Received Signal Code Power (RSCP) -I 05dBm, -10OdBm, -90dBm and -85dBm: Interlerence: 5MHz UMTS centered at 2172.5MHz)
Combined DOBe and Rx Overload Tesls (Serving: SMHz UMTS centered at 2152.5MHz AWS·' Mobile Received Signal Code Power (RSCP) -I 05dBm, .10OdBm. -90dBm and -S5dBm; Interierence: 5MHz UMTS centered at 2177.5MHz)
Combined OOBE and Rx Overload Tests (Serving: SMKz UMTS centered at 2152.5MHz AWS-' Mobile Received Signal Code Power (RSCP) -I05dBm, -10OdBm. -90dBm, -85dBm and -75dBm; Interference: 20MHz WiMAX 1:1. '00% activrty factor at 2167.5MHz)
Combined OOBE and Rx Overload Tests (Serving: 5MKz UMTS centered at 2152.5MHz AWS-' Mobile Received Signal Code Power (RSCP) -I 05dBm, -10OdBm. -90d8m and -85d8m: Interlerence: 20MHz WiMAX 1:1, 25% activity laclor at 2167.5MHz)
Combined DOBE and RK Overload Tests (Serving: 5MKz UMTS centered at 2' 52.5MHz AWS-1 Mobile Received Signal Code Power (RSCP) -I 05dBm, -10OdBm. -90dBm and -85dBm; Interlarence: 5MHz WiMAX 1:1. 100% activity taclor at 2167.5MHz)
aaBE Tests (Serving: 5MHz UMTS centered at 2152.5MHz AWS-1 Mobile Received Signal Code Power (RSGP) -1 05dBm. -100dBm. -9OdBm and -85dBm; Interference: 5MHz UMTS centered at 2152.5MHz)

~J..El:il.!m:l 8:00am 10 10:00am

1 Combined COBE and Ax Overload Tests (Serving 5MHz UMTS centered at 2152.5MHz AWS-' Mobile Received Signal Code Power (RSCP) -1 05dBm and -90dBm; Interference: 5MHz UMTS centered at 2182.5MHz)
2 Combined DOBE and RK Overload Tests (Serving 5MKz UMTS centered at 2152.5MHz AWS-l Mobile Received Signal Code Power (RSCP) -90dBm with end without AWGN: Interference: 5MHz UMTS centered at 2197.5MHz)
3 Combined OOBE and Rx Overload Tests (Serving 5MHz UMTS centered at 2'52.5MHz AWS-, Mobile Received Signal Code Power (RSCP) -90dBm; Interference: 5MHz UMTS centered al2315MHzj
4 Combined COBE and RK Overload Tests (Serving 5MKz UMTS centered at 2152.5MHz AWS-1 Mobile Received Signal Code Power (RSCP) -90d8m; Interference: 5MHz UMTS centered at 2412MHz)

9/S/2008 Page 1



9/8/2008

Results of FCC Public Testing for AWS-3 Interference at Boeing Test Fac~iIy Ver. 5

FCC Public TesUng for AWS.J Interference to AdJilcenl Blind AWS-l Operallons

Test Facility location:

Boeing Company EMC Laboratory
7701 Fourteenth Avenue South
Building # 2-122
SeatUe, WA 98108

Participants:

FCC
Julius Knapp
Ahmed Lahjouji
Jim Szeliga
Steve Z3.k

T-Mobile
Yasmin KarimJi
Patrick Welsh
Sara Liebman
Pablo Tapia
Nelson Ueng
Jun Llu
PeterKwok

W~ey·Reln (representing T-Mobile)
Tom Dombrowsky

AT&T
David Shively
SCott Prather

SiriusIXM
Douglas Ayerst
Dr. Rila Akturan

MetroPCS
Ahmad Armand

M2Z
Paul Kolodzy
William (Chuck) Beam

Nokia
Randy Leenerts

CTIA
Chuck Jackson
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Results of FCC Public Testing for AWS-J Interference at Boeing Test Facility Ver. 5

FCC Public Testing lor AWS-3lnterference to Adjacent Band AWS-l Operation"

Summary 01 Results

Combined OOBE and Rx Ovetfoad Tests (without extllmal AW5-J Transmit Filler)
Tabllliists AW$-l Mobile received Inlerference Signal Slrength when Selup Fa~ure occured {dBm}
Resulls lor fi~ed serving signal frequency at 2152.5 MH~ vs dnlerent interterence signals (UMTS arod WiMAX) at varioLJs freqLJencies

Se"'il1O Signal: 5 MH~ UMTS centered at 2152.5MH~

Combined OOBE end RIr OVerioed Tests (without external AWS-3 Transmit Filler)
Table lists AWS-l Mobile fecllived Inlerterence Signal Strenglh when SelLJp Failure occured (dBm)
ReSlJllS for fixed se",ing signal frequency vs varioLJS Inlerference signal freqLJencies

-30.2
-25.2
":'2'1:2
-19.2

-26.2 -24.2
~

-23.2
':"i8.2

9/8/Z008

COmbined OOBE and RIr Overload Te.a (without utemaf AWS-J Tran.mlt Filler)
Table fists AWS-1 Mobile received Interte/ence Signal Strength when Setup Failure occurad (dBm)
Resulls for fi~ed interterencEl signal frequency vs various serving signal frequerdes

(with external AWS-3 Transmit Filter)
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918/2006

Results at FCC Public Testing tor AWS-3 Interterence at Boeing Test Faciity Ver. 5

OOBe (without extemal AWS-3 Tx Filter)

AWGN noise power: -93.2 dBm J 5 MHz
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Results of FCC Public Testing for AWS-3 Interfereflce at Boeiflg Test FacUi1y Ver. 5

Test Type: Combined OOBe" Rx Overload Tests
Date lind time: 09104/08, 2-4 pm
Serving Signal: 5 MHz UMTS
Interlerlng SIgnal: 5 MHz UUTS
interfering Bandwfdlh: 5 MHz
External AW5-3 TX Alter: No

Combined OOBE and Rx Overload Tests (without external AW$-3 Tx Filter)
Serving = 2152.5 MHz (F2) Interference = 2157.5 MHz

1~~~~~~~~~~~~~~~f~'~,';::';:I:,~:~"~~~~;;;;;~,dOrte on £113:: ",g, r,oo'

-105 dBm -43.2 -13.5 !iH1HHHH,',:i!"LL:,::;;::',',,'/<> Sk,p drop ~&lIlc~t due to time cOrlSlrainl, AgwOQ wilh FCC.
-100dBm -34.2 -13.5
·90 dBm -23.2 -14
-85 dBm -20.2 -13.5

-105 dBm -43.2 -14 "j!:;:} ;;:;::iiiii'iiii::>i"::";" Skip dmp call lest duo lo limo constraint Agreed wilh FCC.
·100 dBm -34.2 -14
-90 dBm -24.2 -13.5
·85 dBm -18.2 ·14.5

91812008

·105dBm
:uiiidBiii
~
-65dBm

-45.2
~
45.2
-20.2

Skip drop clillle~l due:o time conSlraint. Agreed wilh fCC.

Page 5



Results ot FCC Public Testing tor AWS·3 Interference at Boeing Test Facility Ver. 5

Tests documented below were performed on 91512008

I______,,_. ,, • ,__ '. ' ' ._._ ___ m_, • . ...,"'" ...~,Cd 0... __~,"""

:::'L>i;<:L>,yyy,:,:,,:,,':y:;i,:: >,:';:YiiY:::':'(iStrii':i":'::;'i",;iL; ";;;> Oci:t!rred'ldam):',:"'· •· •• ·'00

I :
-105 dBm -44.2 -13.5 HH hL.::":·::,. ,>U: SkiP drop call test dlH" to time constraint, Agreed w~h FCC.
·105dBm
-90 dBm -24.2 -13.5
-90 dBm

Servin '" 2152.5 MHz F2 Interference", 2197.5 MHz

1,'OSdBm I I I I r''''''"'' ,,,,,,,. ""." """",," Ag"OPw"hfCC::~:~;m -25.2 -14 '! .(w~r'OUl AWGN. (AWGN "ource tumml oil a~ requested by FCC)

Skip o<op (;all test [:ill(; to time constraint. Ag'e",i with FCC.

t======:jWdhcut AWGN. (AWGN 50U"'0 tUlncd clI as mquostod by FCC)

91812008 Page 6



Resuks of FCC Public Testing 'or AWS-3lnlerference at Boeing Test Fac~iIy Ver. 5

Test Type; Combined OOBE & Rx Overload Tests
Date lind time; 09103/08, 2-4 pm and 09104108,8-10 am
Serving Signal; 5 MHz UUTS
!nrerlsr!ng S!gn:l.!: 5MHz !.!M"!'S
Inter/erlng BlIndwldth: 5 MHl
External AW5-3 TX Filler: No

918/2008

-23.2
-18.2

-,.

-14
·m

AW$;(~~~i&i;fI~lI

It1lerflMjj,llcilSiQMl
~lrfl.Wffl:lJJCallQt?P

occurredidB
-37.2

-23.2

-34.2

-20.2
~

-18.2
-14.2

Tests were performed on 913
- Piiit C/'IqlInilHCPlGH) I

E¢Ilo flepMedaqtl~
Mobile:·w/l&n eau-O/'OiJ

occuredld

-"
-"

Tesls were performed on 914
> I

-18.5
:j8

-":m
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918/2008

Test TyPe; Combined OOBE & Rx Overload Teslll
Date and time; 09/03108, 2-4pm
Serving Signal; 5MHz UMTS
Interfering Signal: 5MHz UMTS
Interfering Bandwidth; 5 MHz
External AWS-3 TX Filter; No

Combined OOBE and Rx overload TullI (withoul Filler)
ServinQ • 2152.5 MHz (F2

-105 dam
·100dBm
·90 dam
·85 dam
-=75dBiTi

Test Type; Receive Overload Teats
Date and time: 09/03108, 2-4pm
Serving Signal; SMHz UMTS
Interfering Signal: 5MHz UMTS
Interfering Bandwidth; 5 MHz
External AWS-3 TX Filter; Yes

Resuks of FCC Public Testing for AWS-31nterlerence at Boeing Test FacUiIy Ver. 5

Inlerlerence. 2157.5 MHz

#~t·#hghi1:q!:(q~!CH)t>::>'':,·»FilrJ
~lo)i!ePQit~talll'>tl; ~1i~liHs~S~onfn«td~T>:PWt.
;:J,tob)ij!i~~' ~<lBlsJhtf,lntQri~ePathlossbotwe~m{h
raikJiei:i~r6d(dB) ,,~andmtiAWS+MbbileWdet T~

....................... ..... ~ ~ .,AW "1
-~: -6.2-5-33_-44.2
- -6.2 - 5 - 26. -37.2

-13.5 -6.2-5-18=-29.2
-14 I -6.2-5-16.-27.2
-14 -6.2·5-0 __11.2

·"WSA.liIIttQ~~ed

... Ii\tt!d&t~$Jg1'ilU
$lrilrilJtb W1W1i eatl.·Qwp

occUl'l1.!U{dBml

:'34.2
-28.2
-19.2
:J""5.2

~!I« Cbtl&,,Q! I¢P1CH)
EeIlO Rllpol'let.l at1he
Mf;bltti ~ca!If)t(}p

o¢cuted {dB}

:re­
:Te
:Te
-"

Ran out at attenuation

PilQtQ1anPi!T{celCtt}
EeI/QAet*rtMat~

Moti~ VitlanCall OIQP
liccured{dSJ

:;s:s
:j8
-18.5
:j8

.plIol ClJallfflll (<:fJICH)
~1Q.~f#J$ft;li

;MObIlt~patI,~
~fid(liB)

m
-18.5
:-u:5
:-u:5

PJol Cbalmel(CPiCHf
ECI10 Repodlll:Hltthe­
~iJll.YihffiCQlQmp

ll(;I;l;jr(j(jldBf'
:;T5
:j8

-"Ran out of attenuation

'Oilriiiia
-62dBmlSihe~ !nwrfeiVtlCf}T'XPwr

5 dBi&the Ililerl~H~PliltllonbelWElaj}the

SfgGel1 arirlthf>AWS'1~ l/nQtIjTesl
-,6.2 *5 • Alll'mUatbil .. AWS;l Mt>bM

-6.2 - 5 - 27 ~ -38.2
-6.2 - 5 - 21 _ -32.2
-6.2·5 ·16 _ -27.2
-6.2-5-13.·24.2

Formiili1~(

~,2 dBmi$.ll$ S"liiG$nln1erl~CltT:<Pwr
s:dB .i&cIti~Ii\terl8t8fit:e.Plilti~ betweei1lhe

$lgGfili and theAW$AMobile IJnd6r telli
-6.2 *$ ·A1Ul'nuaiJon • .tiWS4 Mobile, Rlt

-6.2 - 5 - 23 = -34.2
-6.2 - 5 . 17 _ -28.2
-6.2 - 5 - 8 _ -19.2
-6.2-5-4.-15.2

Formul
:6.2 dam bll$s~It\terl$rtri~TItPWr

Sd6 ll'thelfltelf~Jant<lPathlot\S 'betwUflthe
SljGfinandihO·AWS'1 MobkUrldfitte$t
-6.2 * 6.' AttelWatDnOiAW$-l MobiIQ Rlt

-6.2-5-3- 18 __32.2
-6.2-5-3- 14 =-28.2
-6.2-5-3- 11 __25.2
-6.2-5-3- 9 .-23.2

FQntiiililiJiiii(i~

41,'3dQro; b-lli& sigGim\i1~ri1nWhPwi

Sd8 is the1tilel:fer&nC\l?athlo~ betwwnt~

.$lQ~lr3ndlhe AWS.' Mob~l:/rI(kjrT.I'i$.1
-6.2 • S - Attenyatirm .. AWS~l Mob~.lb

-6.2-5-3_ 9 __23.2
-6.2-5-3- 4 .-18.2
-6.2-5-3- 0 ~-=14.2
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Results of FCC Public Testing for AWS-3 lnterlerence at Boeing Test FacUfIy Ver. S

Test Type: Combined OOBE & Rx Overload Testa
Dale and time: 09103108. 2-4 pm
Serving Signal: 5 UfU UMTS
Interlerlng Signal: 5 MHz UUTS
interfering Bandwldlh: 5 UfU
EXlernal AWS-3 TX Filter: No

-18-23.2-14-26.2

-43.2

Combined OOBE and Rx Overload Te.ts (without external AW$-3 Tx Filter)
Servlng_2112.5MHz/Al) ~'"."~".".·""O·"-"'C'"O,"'.,,"5~M'IH" T" ' '

PlIotCh;>r>lllil{cPICHJ FIli ktl~lMfJfIt&S~ ,piIlltCharmel.{CPlCH)
Ei.:lk>RenofledlUttlel •. ·5ti'elllltbwl\imCli!I'.'SCIIo Repolkld lit lhe
hkiblleWhM$etup ..... ." :MQbilit"vthtmQ;ilIDrQp
FwluPi~(d6) tlltlPW¢Utled{~m) ~ldB)

-14 -31.2 -18
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918/2008

Resutts 01 FCC Public Testing for AWS-3 Interference at Boeing Test Fac~ity Var. 5

Test Type: Combined OOBE & Rx OVerload Tesls
Dete and lime: 09104108, 11am-2pm
Serving SIgnal: 5MHz UUTS
Interfering Signal: WlMAX
Interfering Bandwidth: 20 MHz and 5 WU
!I:;;l...I:'; FlI:;::;r: ~(Hlo/. ::r:d 250/. wlH~ 5m:llr::.m:: d:m:tl:;:: (1:t up!Ir:l:.::I d:;~'mU::!I r::.t!:I}
Edemal AWS-3 TX Filler: No

Combined OOBE and Rx OVerload Tesls (wllhout external AWS-3 Tx Flltet)
InterlIning signal: WiMAX, 20 MHz bandwidth, 100% activity lactor, 1:1 uplink:tiownlink
Nole; bandwidth corwefskm facto' ~ 10"LOG(20;'Si, l;hould be incilided in tater ana~ft.;"

167.5 MHz. SMJ100 OOBE level,. -55 dBc

If'iI¢t~l{O~1 AW:$f~·M6bAeflite~ PiltitQhanpg{cplCH~
lliiiki,FI'enti(tiHhrlitie "loltil1erelll».$~naf I!CtIl.iFlIlPoitedailh&
MoblI\!Jiii'heii-$etr,ip $1t~whetl:e.llDri» ~!/it:wbetl·¢.aII Dtqj)'

.":;':": rllllUl:)'il.~!tIll\Q~I· .:~~~ed(d;$) Ql'At.Itft'ld{I.lB:tn,,",·:ilt(lllll!lttdB).
-105dBm -33.2 -13 -27.2 -18
-100 dBm -28.2 -13.5 Skip drop call hlsls dt.lf1la tilT'e conslra'n1. Af,lraed w,m FCC.
-90 dBm -24.2 -13
-85 dBm -22.2 -13.5
-75 dBm NlA or reater than -11.2 NlA

f!!jfQtC:h:anl'illl{CPIOH}
~.AII!POiWd~lhe

MotlltWb:eJlCAlIQI
::;< _.., __ ~,,~ n ,,, __ "",_..", :<: 1:<: ~fedtd6}-

-105 dBm -31.2 -14.5 -27.2 -18
-100 dBm -28.2 -14 -25.2 -18
-90 dBm -24.2 -13.5 Skip drop call tests due ttl tim" constra:nL Agreed W<t!l FCC.
-85 dBm -22.2 -13.5

Interfering signal: WiMAX. 5 MHz bandwidth, 100% activity factor, 1:1 uplink:downlink
NOle: bandwidth cCEl"erSKJfl ;acmr '" 1l1"LOG(S/5i, should be included inlaler ",nal,sis
Servinll ~ 2152.5 MHz iF2} Inlerference • 2160 MHz, SMJ100 OOBE level. -63 dBc

-12.5
-12 Skip drop call isr.\s dtJe to lime constra,nt. Agreed IV,til FCC.

-910 -14
"710 ·15
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Resutts 01 FCC Public Testing lor AWS-3 Interference at Boeing Test Fac~ity Ver. 5

Test Type; OaSE
Date and time: 09104/(18. 2-4 pm
Serving Signill: 5 MHl: UUTS
lnterfering Signal: 5 MHz UMTS
tnterlering Bandwidth: 5 MHz
External AW5-3 TX Filter; No

oaSE (wlthoul external AWS·3 Tx Filler)
SorvinQ. 2152.5 MHz and Interferonco. 2152.5 MHz

91812006

-105 dBm
~:ooaem
:a5dBiTi

-96.2
:a9.2
:=n:2
:n:2

InSe:aill

-":'i4
:'i4
:'i4
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Resulls of FCC Public Tesling lor AWS-31nlerlerer.ce at Boeing Tesl Fadity Ver 5.0

A 5 MHz UMTS Signal from the Rohde & Schwarz (;uU:20(fRad[o-¢Omir"iinTeaiIi:mT~i$lerwas
transmItted at -5 dBm al various fl"equency and was led 10 the exlernal Aws-3 Iransmitllfter. The

IllIered sl(lnat was then fed to the sDectrum analyzer to measure the sh:mal power.

L.ower Band Edge (2107.5 MHz):

Frequency Separation
Received Skmal Strenolh with the filler (dBm

Received Signal Strength w~hout the liller (dBm) -5.8

External AWS-3 Transmit Filler tnsertlon loss (dB) 1.6

Filter Response for the External AWS-3 Transmit Filter for the LowBr Band Edge

External AWS·3 Transmit Filler Insertion loss (dB) 3.5

Upper Band Edge (2157.5 M~l;

Freguency Separation
Received Sional Strenoth wnh the filter (dBm'

Received Signal Strength wnhout the filer (dBm) ·5.8

~"
..,

.......
i I

•..........
;;"

!,;'
::. . ..

1/ !

II.ill' I;

" .·.';1~.~:

9/8/2008

Filter Response lor tile External AWS-3 Transmil Filter for the Upper Band Edge
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