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APPLICANT MOTOROLA INC. FCC ID: IHDT6ZB1

RF Output Power

Exhibit Summary

This exhibit contains both average and peak output powers for the mobile station.
In all cases, the peak output power is within the required mask (this mask is
specified in the JTC standards, TIA PN3389 Vol. 1 Chap.7 and is not an FCC
requirement).

Contents
Method of Measurement
Measurement limit
Average output powers
EIRP

Method of measurement
1. Setup the mobile station for maximum output power with pseudo random data
modulation.

2. Use HP 8991A Peak Power Analyzer to obtain peak and average output
power levels.

3. Repeat measurements for carrier frequencies for channel 512, 662 and 810

Measurement Limits

Power Nominal
Step Peak output | Tolerance
power(dBm) | (dB)
0 30 +/-2

Conducted Power Output

Frequency Power Peak Output | Average

(MH2z) Step Power (dBm) | Output
Power (dBm)

1850.2 0 30.3 21.3

1880.2 0 30.5 21.5

1909.8 0 30.3 21.3
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APPLICANT MOTOROLA INC. FCC ID: IHDT6ZB1

EIRP TEST

Description
This is the test for the maximum radiated power from the phone.

Rule Part 24.232(b) specifies that “Mobile /portable stations are limited to 2 watts
e.i.r.p. peak power ..” and 24.232(c) specifies that “Peak transmit power must be
measured over any interval of continuous transmission using instrumentation
calibrated in terms of an rms-equivalent voltage.”

Method of measurement:

1. In an anechoic antenna test chamber, a half-wave dipole antenna for the
frequency band is placed et the reference center of the chamber. An RF
signal source for the frequency band of interest is connected to the dipole
with a cable that has been constructed to not interfere with the radiation
pattern of the antenna. A known (measured) power (Pin) is applied to the
dipole, and the power received (Pr) at the chamber’s probe antenna is
recorded.

A “reference path loss” is established as Pin + 2.1 — Pr.

The EUT is substituted for the dipole at the reference center of the chamber.

The EUT is put into CW test mode and a scan is performed to obtain the

radiation pattern.

4. From the radiation pattern, the coordinates where the maximum antenna
gain occurs is identified.

5. The EUT is then put into pulse mode at its maximum power level (power
step 0).

6. “Gated mode “ power measurements are performed with the receiving
antenna placed at the coordinates determined in step 3 to determine the
output power as defined in FCC Rule 24.232 (b) and (c). The “reference
path loss” from Step 1 is added to this result.

7. This value is EIRP since the measurement is calibrated using a half-wave
dipole antenna of known gain (2.1dB) and known input power (Pin).

8. ERP can be calculated from EIRP by subtracting the gain of the dipole ,

ERP = EIRP - 2.1dBi.

wnN

EIRP Limits

EIRP (dBm)

Burst Average | <33

EIRP Measurements

EIRP (dBm) ERP (dBm)
Modulation average 19 16.9
Burst Average 30.1 28
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APPLICANT MOTOROLA INC.

Final Amplifier Voltages and Currents

FCC ID: IHDT6ZB1

Exhibit contains the voltages and currents applied to the TX Driver and TX Final
Power Amplifier for the entire mobile station operating power range.

Power | Power Power Vce Ic Vce Ic
Step Output Output Driver | Driver Final Final
Spec.(dBm) | Meas.(dBm) | (VDC) | (MA) (VDC) (A)
0 30+/-2 30.49 4.7 22 4.7 0.312
1 28+/-3 28.37 4.7 91 4.7 0.264
2 26+/-3 27.8 4.7 17 4.7 0.225
3 24+/-2 25.72 4.7 15 4.7 0.212
4 22+/-3 23.43 4.7 13 4.7 0.188
5 20+/-3 22.8 4.7 12 4.7 0.178
6 18+/-3 18.89 4.7 10 4.7 0.168
7 16+/-3 17.56 4.7 9 4.7 0.16
8 14+/-3 14 4.7 8 4.7 0.153
9 12+/-4 12.98 4.7 7 4.7 0.147
10 10+/-4 10.05 4.7 4.5 4.7 0.141
11 8+/-4 9.5 4.7 4.4 4.7 0.13
12 6+/-4 6.37 4.7 4.3 4.7 0.118
13 4+/-4 4.86 4.7 4.3 4.7 0.102
14 2+/-4 2.92 4.7 4.3 4.7 0.05
15 0+/-4 1.24 4.7 4.3 4.7 0.03
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APPLICANT MOTOROLA INC. FCC ID: IHDT6ZB1

RADIATED SPURIOUS EMISSION

Exhibit Summary

The data were collected by Elite Electronics Engineering Company at their open field test
site located at 1516 Centre Circle, Downers Grove, Illinois. The siteis constructed in
accordance with ANSI C63 requirements by the FCC to be in compliance with section
2.948 for a3 meter site .

The spectrum was scanned from 30MHz to the 10" harmonic of the highest frequency
generated within the equipment , which is the transmitted carrier that can be as high as
1910 MHz . Thiswas rounded up to 20 GHz . The resolution bandwidth is set as outlined
in part 24.238 .

Attached is a copy of test procedure and results as submitted to Motorola by Elite
Electronics Engineering ,along with an equipment list . Also attached are plots of the
relevant radiated emission spurs that are within 20dB of the FCC limit of 43+10Log(P) or
-13dBm .
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APPLICANT MOTOROLA INC. FCC ID: IHDT6ZB1

FENE CENTRE CIRCLE

ﬂﬁ{; f EOWMERS (IRCVE, 1L ASS15. 108

Prisne SA-AR-RI70

fﬁjﬂ? . Fay. GA0-495-F7R5
1 -

CTWAPLETE ENCENVIROWMENTAL TESTMIG ANT COMEULTING

Hovembar @, 1999

Motorala, IRE.

600 WN. D.5. HHY 45

Mail Btop: ANZT3

Libartyville, IL 6004B-128&

ATTH: Mighet Rahim

SUBRJECT: FCC DATA SUMMARY FOR MODEL SHARE PCS 1900 CELLULAR FHONE
Dear Ms. Rahim,

Please find the enclosed data sheets from the tests performed on the
model Shark PCSE 19300 Cellular Phone. I have also included a short test
procedure and test eguipment list.

1f you nesd any further Information or have guestions regarding the

test or data, You can reach me at (800) ELITE-11 or S30-4%5—-9770. Qur
Fax 18 630=-495=9T785.

B uru:__l,.l ¢
N/ y s

_Daniel E. Crowdar

Mdgmisgs AL J HVLAF Arcmdisd FOG Paris 15 & 88 and WLSTDReEE | NARTE Cerilsd Engnesm { DESC Appecvssd
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APPLICANT MOTOROLA INC. FCC ID: IHDT6ZB1

ELITE ELECTRONIC ENGINEERING INCORFORATED
1516 CENTRE CIRCLE
DOWHERE GROVE, ILLINOIS 6DS515-1082
FIELD ETEENSTH OF SFURIOUS EMIBSIOME:
RADIATED MEAEUREMENTH:

REQUIREMENTE FOR FCC=18: All enanations from a Class B device
ghall be below the levels shown in the following table.

ERDIATION LIMITE FOR UNINTENTIONAL RADIRTORE

Freguancy pistance batwean Tast Itam Fiald Strangth
HHE B Uy m
lo=88 3 100
BEE=216 3 150
216=860 3 200
Abowve 960 3 500

Mote: The tighter limit shall apply at the edge batwesn the two
frequency bands.

FROCEDURES FOR FOC=-15: ALl tests were performed in a J2ft.
x 20ft. x 18ft. hybrid ferrite-tilefanechoic absorber lined test
chamber. The walls and ceiling of the shielded chamber are lined with
ferrite tiles. Anechoic absorber material is installed over the
ferrite tiles. The floor of the chamber is used as the ground plane.
The chanber complies with ANSI CE3.4 1932 for site attenuation.

The shislded enclosure prevents emissions from other sources,
guch as radio and TV stations from interfering with the measurements.
All powerlines and signal lines entering the enclosura pass through
filters on the enclosure wall. The powerline filters prevent
axtranecus aignals from entering the enclospure on these leads.

A1l prelininary radisted emissions tests Wwere performed with the
broadband measuring antenna positioned at a 1 meter distance from the
tast iten. The frequency range from 30MHz to 10GHZ was investigated
using a peak detector function. The field intensity levels were then
plottad.

Final radiated enlssions measurement weres manually performed over
the [reguancy range of LGHEZ to 10GHZ. A bilog antenna was used for
all measurements below 2GHz and a double ridged waveguide antenna wWas
used for all measurements above 2GHEZ.

To ensure that maximon emission levels ware measured, the
following steps were taken:
(a) Tha test item was rotated so that all of its sides were
e¥posed to the receiving antenna.

(B) Since the measuring antennas are limearly peolarized, both
horizental and wvertical field components ware measured.
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APPLICANT MOTOROLA INC. FCC ID: IHDT6ZB1

(e} The measuring antenna was rajised and lowared from 1 to 4
meters for each antenna polarization to maximize the
readings.

BEBULTE OF OPEM FIELD RARDIATED TEST FOR FCC=15: Tha
preliminary plots are pressnted on data pages 101 through 106. The
plots are presanted for a reference enly, and are not weed as efficilal
data, The fimal radiated levels are presented on data page 107. The
final emission levels were below the specification reguirements.

REQUIREMENTS FOR FCOO-241! The radiated emissions outside the
authorized bandwidth shall be attenuated by 43 + 10log (P} where P is
in watts. This regquirement eguates to an aeffective radiated power of
=13dBm in a tuned dipole antenna.

FROCEDURES FOR POC-34: ARll tests were performed Ln a 32ft.
x zoft. x 18ft. hybrid ferrite-tilefanecholc abeserber lined test
chamber. The walls and ceiling of the shielded chamber are lined with
ferrite tiles. Anechale abecrber material 1s installed over the
ferrite tiles. The fleor of the chambar la used as the ground plame.
The chamber complies with AMSI ©63.4 1992 for alte attenuatisn. The
test was performed at a 3 meter test distance between the test item
and the measuremsnt antenna.

The final cpen field emission test procedure is as follows:

&) The test ltem was placed on a 0.8 meter high non-conductive
stand at a 3 meter test distance from the receive antenna.

) The antenna output was not terminated in & 50 chm load.

) A double ridged waveguide antenna was placed an an
adjustable height antenna mast 3 meters from the teat item
for emiscion measurements.

I:].:I Detected amlessicns wvere maximlized at sach [ nCy b'f
rotating the test item and adjusting the rena?vﬂ antenna
height and polarization. The maximin neter reading was
recordead.

The radiated emission measurements of the harmonics of the
transmit frequency throwugh the 10th harmonic were measured with peak
detector and 1 MMz bandwidth. If the harmenlc could not be detected
above the noise floor, the amblent level was recorded.

The esguivalent power intoe a dipele antenna was calculated frem
field intensity levels measured at 1 metera using tha aguation
sh-mm below:

Pg = Ed4md/i20m = B/ 30
whers F = power in watke
g = arithmetic gain of transmltting antenna over
isatrepic radiater.
E = mnaximum field satrength in volts/mater
d = mneasurement diatance in meter

Using a dipole gain of 1.67 er 2.2 48 and a test distance of 3
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APPLICANT MOTOROLA INC. FCC ID: IHDT6ZB1

netars, this eguation reduces to:
F({dBm) = E{dBu¥/m} - 97.2dB

REEULTE OF OFPEN FIELD RADIATED TEBT FOR FCOC=24: The
preliminary plots are presanted on data pages 108 through 113. The
final open fleld radisted levels are presented on data pagea 114
through 116. ks can be seen from this data, the emissicna from the
test item were within the specification limit.
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APPLICANT MOTOROLA INC. FCC ID: IHDT6ZB1

ENGINEERING LETTER REFORT WNGQ. ZBI1G

TABLE B THST Eowagrssr Li#1
ELITE ELECTWEIC ENG. [WE, Fagaz |

I 10 Essipmertt Descrigiion Mwnilaturer  Model W, BerdEl ma,  Frepewy Deege Cal Jan Cal Irw Dee Dete

Eouripmes Type: ACTESSORIEE, IS0EULAMECLY

PR NIGHPASE FILTER Chy WICRDNNNE 1 -k 00 - AR 1 Wirtdsoe
WIED  EFNEEATO RN TCE O NER S FTT RREckED 11Ti1a JIEEIFTEe - O J3%EE Wik

Eruipmest Type: AEPLEFIERE

APED  FEE-AEPL | PIER A F 17 PeCckED BH4RE JEAREET  1-38. T O fes (4ot
Fipii el Tyt ANTENRAS

HTAT EELEA AT ERRA Akl ENC LT, WILDG DELATY JTa% L. =} TTAFE 12 BNRITD
i1 pal iR DI E . HIsRE 15&. 2 G L 12 BT
Fepiipmers Tpes; BOCODWDES

RACI SPOETRLM AMALZDN RIMLETT PRCTA ESA4EE METRBM  VAr-EGRL 1R A BB
BACE AP PREGILELTOA SUALETT FRCCRD WARGL WaabbLH  FEaE-pisg R 17 B
BATT GUAEIPTAR AAPTEN BIMLETT PACTAID RGBS MELETTE  EAi-i00em  O1ERER L B

Cal. Inbecvls Listed In mercks 0 dndcisl dely  Byis Bat dpplicssls
Npkn fip ror dke perpess of gkfs oeur, tvhe sguipmert wa calibreted seer the specifiesd freseency rege, pules rete, or
mbilpdios prlor e Dhi DEl o EaslCare] by & cal Irated Grabrumsns .

&
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APPLICANT MOTOROLA INC.

FCC ID: IHDT6ZB1

118

1]

RADIATED NARROWBAND EMISSIONS - dBuV/m
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ELITE ELECTRONIC ENGINEERING Co.
Downers Grove, I11. BB515

UNIV_EM RUN  RUM |

TEST - RADIATED NARROUBAND EMISSIONS

SPEC : FCC-15B CLASS B FOR RECEIVERS
MANUFACTURER : MOTOROLA
MODEL No. : SHARK PCS 19@@
S/N : 1878821 8812a 4295

~ 7 MODE : RECEIVE AT CH. 512 (1858.2HHz)
DATE TESTED : B Nov 1989 D. CROWDER
NOTES :

— - ———— ANT POLARITY : UERTICAL

1ea

18ea

FREQUENCY - MHz

STOP = 2888

S9TZT "ON JHO4HE¥ ILSHL ONIHEENIDNE
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APPLICANT MOTOROLA INC. FCC ID: IHDT6ZB1

Q-cf ELITE ELECTRONIC ENGINEERING Co.

[ TR | Downers Ei"ﬂ\l'ﬂu Il l. 5-3515 NIV EH RN RN 2
118 - -
TEST - RADTATED MARROUBAND EMISSIONS
H LS SPEC . FCC-15B CLASS B FOR RECEIVERS
184 S uaNUFACTURER - MOTOROLA
' MODEL Mo. - SHARK PCS 1988
: SN . IATEEZ) @12 4295
o m——f me—e = N - RECEIVE AT CH. 512 (1858.2MHz)
' DATE TESTED : B Now 1999 D. CROUDER
NOTES -
BA |- A} LLR11 ERREG LANLELIAIE | BLLY) B RIS R BHT POLARITY : VERTICAL

8 srmn | mm——— e e i e ; (LA AR A L UL

T
T
SATEE "OH LEOJTEH LEEL EHIHTANIENT

EOT 30Na WIND  RaDATED MARROWBAND EHISSIONS - dBul/m

-\ -— -+ = = -
M 4 4 i LLNAE ALY RIS R (AR GRIL I AR LU R LU LR
Il b SR T B i s _-__ . — .. e -- - —= L _I_
[
STARRT = Z2Ed FREOQUEMCY - MHz STOP = 12208
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555 ELITE ELECTRONIC ENGINEERING Co.

e Downers Grove, 110, GB35 NIV EW RUM R 1
118
TEST . RADIATED MARSOUSAND EMISSIONS
w8 |- - - - b ___ SFEC : FOC-158 (LRSS B FOR RECEIVERS
: HEMUFACTURER : WOTOROLA
: MODEL Mo. : SHARK PCS 1988
' S5/N : IBTEAEZ! BR12a 4295
I e e o MIDE : RECEIVE AT CH 662 (1BEE. 2MHz)
& D&TE TESTED : B Mow 1999 0. CROUDER
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5‘56 ELITE ELECTRONIC ENGIMNEERING Co.

e B3 Dowrars Grove, [11. GHSIS NIV EH BN RN 2
118
TEST ; RADIATED HNeRROUSAND EMISSIONS
|68 B e 1N SPEC : FOC-158 CL&SS B FOR RECEIUVERS
MANUFACTURER : HOTOROLA
MODEL MNo. : SHARK PCS 1586
y 54N : TRATEAZ1 BRI &M 4295
W|e-—— S © 7 HOOE : RECEIVE AT CH. 818 (1989.8HHz)
0ATE TESTED : B Now 1999 0. CROWDER
MOTES ]
Ba |- o = —i-= - ANT POLARITY : UERTICSL
58 | ul

BRTEE OM JHCAEY 1S5EL DHISTINIOEE

% #OT ASNA NIVU RADIATED NARROUBAMD EMISSIONS - dBull/m

= 2888 FREOUENCY - MH= STOP = 18883

Exhibit 6D



APPLICANT MOTOROLA INC. FCC ID: IHDT6ZB1

g;_.:s ELITE ELECTRONIC ENGINEERING Co.

AR B 1S Dowrers Grows, [11, BAS1S UMY EH BN RoM 1

TEST - RADIATED MARROUBAND EMISSIONS
- _ s =PEC - FCC-158 CLASS B FOR RECEIVERS
MANLF ACTURER - MOTOROLA
g 8 MODEL No. - SHARK PCS 1928
: S/N - 7878921 28128 4295
%8 ST T i MODE - RECEIVE AT CH. B18 (1989 BMHz)
: DATE TESTED - B Mow 1999 D. CROWDER
NOTES :
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FCC ID: IHDT6ZB1
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FCC ID: IHDT6ZB1

&

ELITE ELECTROMIC ENGINEERING Co.
Downers Grove, 111, 68515

RADTATED WARROWBAND EWISSIONS - dBullim

AR BIS1 35T Ul = RN P |
118 I 1 [ : |
TEST . RADIATED NARROWBAND EMISSIONS
1 i SPELC . FCC /=8 a8
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5&5, ELITE ELECTRONIC ENGINEERING Co.
WeE 891 Dowrars Growe, [11. GBS URIUEM RN PN 2
g , i [ ;
TEST : RADTATED MARROUEAND ERISSIONS
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MODEL. Mo. ¢ SHARK PCS 1984
5/H : IATEEZT Bd2a 4295
B - lE T REE : Tx 8 CH. 512
il i DATE TESTED : 2 Mow 1999 M. LOMGINOTTI
< - NOTES : ANT PORT NOT TERM. IN S@0HMS
3 B [ e e——e AMT POLARITY : UERTICAL € 3METERS | RILTER il 1 g
y J : K i E
£ 2
7 g
) A
: E
3 ]
% S
o |
= E
E (=]
. — ] IPLCHIR (S0 102 S [tk 4
E e: ~
g ———- — r e LA R T — sia e i
i FIHfH
a i § i L i i
12d@8
START = 2@8M FREQUENCY - MHz STCF = 188

Exhibit 6D



APPLICANT MOTOROLA INC.

FCC ID: IHDT6ZB1
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FCC ID: IHDT6ZB1
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RADLATED EMESSIOMNE MEASUREMENTS TAKEN AT 3 METERS

ENGIKEERING TEST REFIRT HO.

ETH K
DATA SHEET

211E%

FCC ID: IHDT6ZB1

MAMUFACTURER - MOTOROLA
TEST ITEM : BHARK PCS 1000
MCDEL NO. : BUGHIT2A
SERIAL NO :
SPECIFICATION FCC PART 24
TESTFERFORMED  :OPEN FIELD RADIATED EMISSIONS
TESTDATE : NOVEMBER 2, 1950
NOTES : 1 Mz BANDWIDTH, PEAK DETECTOR
ANTEMKNA PORT NOT TERMIMNATED IM 50 OFM LOAD
FIELD
METER FILTER AMTENNA CABLE PREAMP INTENSITY
FREGUENCY ANT READING FACTOR FACTOR LOS8  GAIN  FACTOR TOTAL  LIMIT
{MHz) POL__ {dBuV) AMBIENT _ (dB] (68 {dB) __{-dB) {dB} _ jdBm) __{dam)
Tx  Ch, 512 (1BS0.IMHz)
7002 w 8.1 B 2 58 /5 472 B9 13D
H 635 8.8 342 58 |S G2 35 13D
55504 W 641 0.4 359 71 351 72 4B 3D
2] TN (R ] 3548 71 351 AT 2 243 kN
T&00 B i az8 o4 38 B4 6 ATz e g S
H 7.1 0.4 ! a4 WwB 472 -8B 3D
az50.9 v 502 o1 38.8 25 WY 472 IS5 13D
M 30 ol 36.8 05 /Y W2 ;T 30
11011 W 51.1 Y a1 1.1 348 472 282 130
[ ] ] (6N 41 114 48 <f7.2 =270 =130
12451.0 W T a (61 -] 41.4 1148 234 =BT.2 =18.1 1340
H 504 AMBIENT K= 41.4 118 s «BF.2 263 =130
14804.7 W &84 AMBIENT oS 425 122 e K B7.2 280 -13.0
H 65 AMBIENT 08 428 122 0 872 288 130
166810 " 407 AMBIENT 06 4.1 133 34 72 25 130
H 401  AMBIENT 08 a4,1 133 34 472 @1 30
18502.1 i £808 AMBIENT (6N -] 438 140 3248 <872 =240 A0
H FLE ] AMBIENT [ul -] 43.B 140 324 872 =230 =130

R Ay—

DATA PREE 114
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ENQINEERING TEST FEPOET HO. Z31&%

ETR M.
TR SHEET

RAMATED EMISSIONS MEASUREMENTS TAKEM AT 3 METERS

MANUFACTURER : MOTOROLA

TEST ITEM : SHARK FCS 1900
MEIDEL MO - SUGDIZA
SERIAL NO. :
SPECIFICATION - FCC PART 24
TEST PERFORMED  :OFEN FIELD RADIATED EMISSIONS
TEST DATE : NOVEMEBER 2, 1909
NOTES -1 MHz BANOWIDTH, PEAK DETECTOR
- ANTEMNA PORT NOT TERMIMATED IN 50 OHM LOAD
FIELD
METER FILTER ANTEMMA CABLE PREAMP INTENSITY
FREQUENMCY ANT READING FACTOR FACTOR LOSBS  GAIN FACTOR TOTAL  LIMIT
[MHz) POL  [dBuV]  AMBIENT (o8 [} 1B {8} (@B)  {dBm)  (dBen)
T Ch, 862 (17352MHE)
37604 v T4 1.9 344 57 358 72 498 -130
H BA.1 18 34,4 BT ane a12 228 430
BE40.6 W 508 0.4 36.0 T2 35.1 a132 289 130
H BT 0.4 36,00 T2 35.1 A7.2 250 130
75208 W gan 0.4 an.1 8.6 356 R T R T
H 800 0.4 0.1 o A8 4T2 267 430
S401.0 ) 512 AMBIENT 0.1 389 13 6.0 472 Bad 30
H 5349 0.1 38.9 BE 360 472 907 13D
12810 W 481 AMBIENT 0.6 a1 13 348 472 308 130
H B18 08 411 13 340 72 278 130
13161.5 ) 479  AMBIENT 0.6 a5 19 34 o7z 247 180
H 433  AMBIENT 0.6 a5 14 334 472 w3 a0
160417 W B03  AMBIENT 08 434 128 338 T2 243 10
H 498 AMBIENT 0B 43 4 128 339 B72 24 8 A3
166218 W 490 AMBIENT 0.6 4.3 143 334 o7z Z=5 130
H 488 AMBIENT 0.6 442 4.3 334 2 me» 120
18801 8 W 520 AMBIENT 0.6 439 134 326 72 185  -130
H B24  AMBIENT 08 439 139 28 872 190 -13.0

Make € Zovyices

DKTH PAGE 1.5
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EHGINEERING TEST REPORT HO. I2LES

ETR HD.
DATA SHEET

RADIATED EMISSIONS MEASUREMENTS TAKEN AT 3 METERS

MAMUFACTURER  : MOTOROLA
TEST ITEM - SHARK PCS 1800
MODEL NO : BUGOO1ZA
SERIAL NO. :
SPECIFICATION : FGC PART 24
TEST PERFORMED  :OPEN FIELD RADMWTED EMISSIONS
TEST DATE - NOVEMBER 2, 1988
NOTES : 1 MHz BANDWIDTH, PEAX DETECTOR
: ANTEMNA PORT NOT TERMINATED IN 50 OHM LOAD
o FIELD
METER FILTER AMTEMNA GCABLE PREAM® INTEMSITY
FREQUENCY ANT READING FACTOR FACTOR LOSS  GAIN  FACTOR TOTAL LT

(MHz} POL _ (dBuv] AMBIENT  {c8) (4B} (e [-dE) {og] (dém) _ (dBim)

iy 1 W T3 1.2 M6 58 358 -H7.2 -20.0 -13.0
H H3.8 1.2 B 59 354 T2 271.5 =13.0
Brza.4 W 8.0 o4 =i T2 354 A7 -6 4 =130
H G5 0.4 a3 T2 d5.1 -7 -24.8 -13.0
TEM.2 W 605 04 kL 848 5.6 HTZ =25.1 3.0
H B4.0 04 a8z g8 na -Br.E -21.8 -13.0
544,00 W 50.B 0.1 g4 a.5 5.0 GF2 B ) 130
H 55,7 0.1 da.a 8.5 o -8T.2 -25.0 -13.0
114588 W 50.3 0.6 41.1 11.2 A -BTF2 =28.7 =130
H 53.0 0.6 41.1 11.3 B ET2 =25,0 130
1368.8 W 48.2 AMBEMT 0.8 41.F 11.8 A -Bra -28.2 -1%0
H 472  AMBEEMT 08 417 11.8 334 &F2 282 =150
152784 W 48,3 AMBEMT 0.6 434 127 3.9 -T2 -26.1 =130
H 502 AMBEMT 0.8 434 12T ne a2 =242 =134
1riaa.: W 48,7  AMBIENT 08 4448 14,2 334 G722 Ered: =130
H 504  AMBEMT 0.6 442 142 HER | -ar.2 -2 =134
16CE8.0 W 821 AMBENT 0.8 447 14.0 e =372 -16.4 =130
H 26  AMBIEMT 0B 44.7 14.0 326 -gr.2 A7 130
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OCCUPIED BANDWIDTH

Exhibit Summary:

EXHIBIT 6E contains measurement data pertaining to occupied bandwidth. For
each carrier frequency measured the plots show the modulation spectrum of the
carrier measured by two methods: the 99% power bandwidth, and the -26 dBC
bandwidth. The following figures illustrate the results of both bandwidth
definitions as measured using a Hewlett Packard spectrum analyzer.

Contents
MeasSuremMeNt PrOCEAUIE ........couvniiiii e e e et e e e e 2
Occupied Bandwidth RESUILS ...........covvviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeee 3
Occupied Bandwidth Plots
1850.2 MHz 99% Power Bandwidth ..........cccooiviiiiiiiiiiiis 4
1880.0 MHz 99% Power Bandwidth ..........c.coooevvveiiiiiiiiiiiieeeenn, 4
1909.8 MHz 99% Power Bandwidth ..........cccooviiiiiiiiiiiiiies 4
1850.2 MHz -26 dBC Power Bandwidth ...........cc.ccceviiiviiiinnnenns 5
1880.0 MHz -26 dBC Power Bandwidth ............cccoooviiviiiiniinnnnns 5
1909.8 MHz -26 dBC Power Bandwidth ............c.cccoveevviieviicrcee, 5

Measurement Procedure

This section describes the procedures used to measure occupied bandwidth. A
theoretical occupied bandwidth of approximately 246.0 kHz was determined as
described in EXHIBIT 12.

1. Determine the measurement bandwidth: Part 24.238 (a) requires a
measurement bandwidth of at least 1% of the occupied bandwidth. For 246.0
kHz, this equates to a resolution bandwidth of at least 2.46 kHz. For this
testing, a resolution bandwidth 3.0 kHz was used.

2. Outline measurement frequencies: The following table lists the measurement
frequencies for the bottom, middle, and top of the PCS frequency band. For
each frequency at which an occupied bandwidth measurement is made a
transmitter output power was set to Power Step 0 (+30 dBm nominal).

USPCS Transmitter
Channel Frequency

512 1850.2 MHz

661 1880.0 MHz

810 1909.8 MHz

Occupied bandwidth measurement frequencies.

3. Connect test set-up: Employing a cable and an attenuator, connect the mobile
station to a spectrum analyzer (HP 8560E).
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4. Configure the mobile station: Set TX frequency, power level and activate
internal pseudo random data sequence. The sequence used in the radio is a
part of the CCIT sequence defined by GSM recs. The sequence is stored in
RAM and each timeslot that a pseudo random modulation stream is desired,

a seed is generated for this table that will pick the byte to start with. The next 116
data bits are then used for the data to be transmitted. The bit rate of the internal test signal is
equivalent to the GSM specification of 270.833 kBits/s.

5. Use the built in Power Bandwidth function of the spectrum analyzer to create
a measured plot of the spectrum yielding the 99% occupied bandwidth.

6. Repeat for all required frequencies adjusting the spectrum analyzer as
necessary.

7. Set the markers to the points above and below the carrier frequency that are
26dB down from the peak level and record the bandwidth between the
markers.

8. Repeat for all required frequencies adjusting the spectrum analyzer as
necessary.

Occupied Bandwidth Results

Similar to conducted emissions, occupied bandwidth measurements are only
provided for selected frequencies in order to reduce the amount of submitted
data. Data were taken at the extreme and mid frequencies of the USPCS
frequency band. Table 6.8 below lists the measured 99% power and -26dBC
occupied bandwidths. Spectrum analyzer plots are included on the following
pages.

Frequency 99% Occupied BW -26dBC
Bandwidth
1850.2 MHz 244.48 kHz 320.6kHz
1880.0 MHz 242.4 kHz 304.6 kHz
1909.8 MHz 242.48 kHz 300.6kHz

Occupied bandwidth results.
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CONDUCTED SPURIOUS EMISSION

Exhibit Summary

EXHIBIT 6F contains measurement data pertaining to conducted spurious
emissions. As indicated on the chart, some spur levels were reported using a
“Brickwall Filter” technique. This measurement method is intended to overcome
limitations caused by non-ideal filter roll-off within the measurement equipment
(spectrum analyzer). For each spur level reported using this technique, the
associated level measured using the FCC method per Part 24.238 is reported in
the included table. In addition, at spurs located 1 MHz away from the band edge,
the level recorded using the 1% occupied bandwidth or greater requirement is
also listed.

Contents
Measurement Procedure
Measurement Limit
Measurement Results and Spectrum Plots
Spectrum Analyzer Filter

Measurement Procedure

The following steps outline the procedure used to measure the conducted
emissions from the mobile station.

1. Determine frequency range for measurements: From CFR 2.1057 the
spectrum should be investigated from the lowest radio frequency generated in
the equipment up to at least the 10th harmonic of the carrier frequency. For
the mobile station equipment tested, this equates to a frequency range of 13
MHz to 19.1 GHz, data taken from 10 MHz to 20 GHz.

2. Determine mobile station transmit frequencies: The Table below outlines the
band edge frequencies pertinent to conducted emissions testing.

USPCS Transmitter
Channel Frequency
512 1850.2 MHz
810 1909.8 MHz

Transmit frequencies for conducted emissions testing.

The carrier frequencies for each of the 200 kHz wide channels of the USPCS
transmit band (1850 to 1910 MHz) begins with the first channel 0.2 MHz
higher than the lower band edge, at 1850.2 MHz for channel number 512, and
ends with the last channel 0.2 MHz lower than the upper band edge, at
1909.8 MHz for channel number 810.
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3. Measure attenuator and cable losses:

a) Connect a TX bandpass filter and nominal 20 dB attenuator together, and
place cables at input of the filter and output of the attenuator.

b) Using a signal generator and power meter, calculate the loss through the
filter, attenuator and cables at each of the frequencies listed in Table 9.1.
Use these measurements to properly set the spectrum analyzer amplitude
offset.

c) Repeat the measurements on the cables and filter only, without the
attenuator. This provides the spectrum analyzer offset for the minimum
power case.

4. Connect test set-up:

a) If measuring at max. mobile station output power (Power Step 0, +30 dBm
nominal, for the band edge frequencies of interest), connect the filter,
attenuator and cable network measured in 3. above from the output of the
mobile station to the input of the spectrum analyzer.

b) If measuring at min. output power (Power Step 15, 0 dBm nominal)
connect the filter and cable network (no attenuator) measured in 3. above
from the output of the mobile station to the input of the spectrum analyzer.

5. Power up Mobile Station:

a) Tune to desired frequency.

b) Set desired output power.

c) Modulate carrier with the mobile station’s internal pseudo random data
sequence.

6. Set appropriate spectrum analyzer offset level to account for input attenuator
using values measured in 3. above.

7. Measure spectrum:

a) Inthe 1st 1 MHz band outside the band edge nearest the channel of
interest use a 3 kHz res. BW.

b) Inthe 2nd and 3rd 1 MHz bands outside the band edge nearest the
channel of interest use the brickwall technique with 3 kHz res. BW and
integrate the power in the two 1 MHz bands. The 3 MHz cut-off was
determined from the spectrum analyzer filter plot shown on page 12. At 3
MHz from the carrier, the filter attenuation is sufficient enough to
guarantee against non-compliance readings.

c) From 3 MHz outside the band edge nearest the channel of interest to the
End use 1 MHz res. BW.

8. Repeat 5. through 7. for each carrier frequency listed in the Table.
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9. Repeat procedure for both min. and max. power settings.
Measurement Limit
Sec. 24.238 Emission Limits.

(a) On any frequency outside frequency band of the USPCS spectrum, the
power of any emission shall be attenuated below the transmitter power (P,
in Watts) by at least 43+10Log(P) dB. For all power levels +30 dBm to 0
dBm, this becomes a constant specification limit of -13 dBm.

Measurement Results

Conducted Emissions Measurements were made only at the extreme upper and
lower carrier frequencies of the USPCS band. It was decided that measurements
at these block edge frequencies would be sufficient to demonstrate compliance
with emissions limits. The equipment must still, however, meet emissions
requirements at all frequencies over which the equipment is designed to operate
and it is the manufacturer’s responsibility to verify this.

Measurement results are listed below in the following tables and figures. In each
of the following charts the emission level reported is the level of the spurious
emission of largest magnitude found within the specified frequency window
whether the mobile station was transmitting at either high or low power.

Caurrier: 1850.2 MHz (Channel 512)

Frequency Emissions Level Method
Used
10 MHz - 1846 MHz -27 dBm @ 510MHz FCC
1846 MHz - 1847 MHz -19dBm @ 1.847GHz FCC
1847 MHz - 1848 MHz -27dBm @ 1.8476GHz Brickwall
Filter
1848 MHz - 1849 MHz -28.2dBm @ 1.8487GHz Brickwall
Filter
1849 MHz - 1850 MHz -16.2dBm @ 1.8499GHz FCC
1910 MHz - 20 GHz -27.3dBm @ 3.47GHz FCC

Table 6.10: Conducted emissions results for 1850.2 MHz carrier.

Carrier: 1909.8 MHz (Channel 810)
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Frequency Emissions Level Method
Used
10 MHz - 1850MHz -28 dBm @ 305MHz FCC
1910 MHz - 1911 MHz -17.3 MHz @ 1.91001GHz FCC
1911 MHz - 1912 MHz -27.78dBm @ 1.91111GHz Brickwall
Filter
1912 MHz - 1913 MHz -28.8dBm @ 1.9128GHz Brickwall
Filter
1913 MHz - 1914 MHz -13.6dBm @ 1.913GHz FCC
1914 MHz - 20 GHz -27.1dBm @ 1.9235GHz FCC

Conducted emissions results for 1909.8 MHz carrier.
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FREQUENCY STABILITY

Exhibit Summary
EXHIBIT 6G contains measurement data pertaining to frequency stability.

Contents

Method of Measurement
Measurement Limit
Frequency Stability Plots
Carrier Stability Over Voltage
Carrier Stability Over Temperature

Method of Measurement:

In order to measure the carrier frequency under the condition of AFC lock, see
EXHIBIT 12, it is necessary to make measurements with the mobile station in a
“call mode”. This is accomplished with the use of a Hewlett Packard 8922H GSM
MS Test Set.

1.

2.

Measure the carrier frequency at room temperature.
Subject the mobile station to overnight soak at -30 C.

With the mobile station, powered via 3.6 Volts, connected to the 8922H and in
a simulated call on channel 662 (center channel), measure the carrier
frequency. These measurements should be made within 2 minutes of
powering up the mobile station, to prevent significant self warming.

Repeat the above measurements at 10 C increments from -30 C to +60 C.
Allow at least 1 1/2 hours at each temperature, unpowered, before making
measurements.

Remeasure carrier frequency at room temperature with nominal 3.6 Volts.
Vary supply voltage from minimum 3.5 Volts to maximum 5.5 Volts, in 0.2 Volt
increments remeasuring carrier frequency at each voltage. Pause at 3.6
Volts for 1 1/2 hours unpowered, to allow any self heating to stabilize, before
continuing.

Subject the mobile station to overnight soak at +60 C.
With the mobile station, powered via 3.6 Volts, connected to the 8922H and in
a simulated call on channel 662 (center channel), measure the carrier

frequency. These measurements should be made within 2 minutes of
powering up the mobile station, to prevent significant self warming.
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8. Repeat the above measurements at 10 C increments from +60 C to -30 C.
Allow at least 1 1/2 hours at each temperature, unpowered, before making
measurements.

9. At all temperature levels hold the temperature to +/- 0.5 C during the
measurement procedure.

Measurement Limit

According to the JTC standard the frequency stability of the carrier shall be
accurate to within 0.1 ppm of the received frequency from the base station. This
accuracy is sufficient to meet Sec. 24.235, Frequency Stability. The frequency
stability shall be sufficient to ensure that the fundamental emission stays within
the authorized frequency block.

As this transceiver is considered "Hand carried, battery powered equipment...,"
Section 2.1055(d)(2) applies. This requires that the lower voltage for frequency
stability testing be specified by the manufacturer. This transceiver is specified to
operate with an input voltage of between 3.5 Vdc and 5.5 Vdc, with a nominal
voltage of 3.6 Vdc (based on operation off of a 3-cell Nickel-Metal Hydride
battery pack). Operation above or below these voltage limits is prohibited by
transceiver software in order to prevent improper operation as well as to protect
components from overstress. These voltages represent a tolerance of + 25 %
and - 18 %. For the purposes of measuring frequency stability these voltage
limits are to be used.
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AFC FREQUENCY ERROR vs TEMPERATURE

01

0LOTE 4---- —--eemee

iy s A AT ALY

=
B

¥
[

Delta Frequency {PPM)
[ ]

-0.05 ¢

-0.075 AN E ) : U S

0.1 . : .
-30 =20 -10 0 10 20 ac 40 S50 60
Temperature(C)

Exhibit 6F



