FCC ID: L7TKTSPA-01

September 6, 2000 (revised November 14, 2001)

Federal Communications Commission
Authorization and Evaluation Division
7435 Oakland Mills Road

Columbia, MD 21046

Attention: Applications Examiner
Applicant: Nokia Networks
6000 Connection Drive

Irving, TX 75039

Equipment:  UltraSite EDGE Base Transceiver Station
FCCID: L7KTSPA-01

Specification: for a47 CFR 24 Licensed Certification

Dear Examiner:

The following application for Grant of Equipment Authorization is presented on behalf of Nokia
Telecommunications, Inc. for the Licensed Certification of their Model: UltraSite EDGE BTS

Enclosed, pleasefind acompl ete dataand documentati on package demonstrating that thisdevicecomplieswith
the technical requirements of 47 CFR 24.

If you have any questions, please contact the undersigned, who is authorized to act as Agent.
Sincerely,

L b,

Chris Harvey, Director
EMC Laboratory
MET Laboratories, Inc.
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M ET L abOr atOI’ | eS, I ncC. Safety Certification - EMI - Telecom Environmental Simulation

914 WEST PATAPSCO AVENUE ! BALTIMORE, MARYLAND 21230-3432 ! PHONE (410) 354-3300 ! FAX (410) 354-3313

ENGINEERING TEST REPORT

In support of the
Application for Grant of Equipment Authorization

EQUIPMENT: Ultrasite EDGE Base Transceiver Station
FCC ID: L7KTSPA-01

Specification: 47 CFR 24

On Behalf of the Applicant: Nokia Networks.

6000 Connection Drive
Irving, TX 75039

Manufacturer: Nokia Networks.
6000 Connection Drive
Irving, TX 75039
Manufacturer’s Representative Mr..Steve Mitchell

Test Date(s): July 31 thru August 7, 2000

ENGINEERING STATEMENT

| ATTEST: the measurements shown in this report were made in accordance with the procedures
indicated, and that the emissions from this equi pment were found to be within the limits applicable.
| assume full responsibility for the accuracy and completeness of these measurements. On the basis
of the measurements made, the equi 'gment tested is capable of operation in accordance with the
requirements of Part 24 of the FCC Rules under normal use and maintenance.

Liming Xu .
EMC Engineer, MET Laboratories

EMC1349A -2- August 30, 2000
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1.0 INTRODUCTION

Thefollowing datais presented on behalf of the Applicant, NokiaNetworks, as verification of the compliance
of the NokiaPCS(BTS), Ultrasite EDGE to the requirements of 47 CFR 24.

2.0 TEST SITE
All testingwasconducted at MET Laboratories, Inc., 914 West Patapsco Avenue, Baltimore, Maryland 21230-
3493. Radiated emissions measurements were performed on a three-meter open area test site (OATS). A
complete site description is on file with the FCC Laboratory Division as 31040/SIT/MET.

3.0 TEST EQUIPMENT USED

Manufacturer Equipment Calibration Due Date @ time of Cal. Interval
testing
Hewlett Packard 8563A Spectrum Analyzer 6/14/01 annual
EMCO Biconical Antenna 3104 4/10/01 annual
EMCO EMCO Log Periodic Antenna 4/10/01 annual
EMCO Double Ridge Guided Horn 2/17/01 annual
Hewlett Packard 8594EM Analyzer 11/20/00 annual
Hewlett Packard 8591E Analyzer 8/12/00 annual
Solar LISN 8/27/00 annual

40 EQUIPMENT UNDER TEST CONFIGURATION

The Base Transceiver Station (BTS) was configured with AC power supply modules and an external PC to
program the EUT to output a PCS (i.e.GMSK Modulation type) RF signal. The EUT with host external
computer was configured for maximum signal gain and bandwidth. The EUT was operated in a manner
representative of thetypical usage of the equipment. During all testing, system componentswere manipul ated
within the confines of typical usageto maximize each emission.

50 TEST TYPE(S)

51 Radiated Emissions: 47 CFR2.1053, , 24.238(a)

52 Occupied Bandwidth: 47 CFR2.1049

53 RF Power Output: 47 CFR 2.1046, 24.232(a), (¢)

54 Spurious Emission at Antenna Terminals. 47 CFR 2.1051, 24.238(a)

55 Spurious Emission at Antenna Terminals at Frequency Block edges +/- 1 MHz, 47 CFR 2.1051, 24.238(b)
5.6 Frequency Stability over temperature variations: 47 CFR 2.1055(a)(1)

5.7 Frequency Stability over variationsin supply voltage: 47 CFR 2.1055(d)(1)

5.8 AC Line Conducted Emissions: 47 CFR 15.107

5.9 Modulation Characteristics: 47 CFR 2.1047(a)
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6.0 TEST RESULTS
6.1 TEST TYPE: Radiated Emissions
6.1.1 TECHNICAL SPECIFICATION: 2.1053; 24.238(a)
6.1.2 TEST DATE(S): 8/7/00
6.1.3 MEASUREMENT PROCEDURES:
Asrequired by §2.1053, field strength of spurious radiation measurements were made in accordance with the general
procedures of ANSI C63.4-1992 "M ethods of Measurement of Radio-Noise Emissions from Low-V oltage Electrical
and Electronic Equipment in the Range of 9 kHz to 40 GHZ". Preliminary radiated emission measurements were
performed inside a shielded chamber with all digital signal generators on and terminated. The frequency list from the
preliminary measurements was used as a guide for making final measurements on a 10 meter open areatest site. The
unit was scanned over the frequency range of the lowest system oscillator value to 9 GHz. The Radiated Spurious
Emissions Limit is obtained by the following:
Based on an output power (as measured at the output of the Amplifier) of 32.5 watts:

P,=325W

As per 2.1053 (a), it is assumed this power is to be fed to a half-wave tuned dipole. Using a conversion formulafor
distance, the field strength at one meter can be derived:

E(Vim),, " ,/49.21X 32.5
E(V/im),, * 39.987 V/Im or 152.1 dbuV/m @ 1m

As per 24.238(a), the spurious emissions must be attenuated by 43 + 10log(P) whichis:

43 % 10Log(32.5) " 58.11 dB

Therefore, the limit for spurious emissionsis:

152.1 dBuV/m & 58.11 dB " 93.99 dBuV/m @ 1m

At 3 meters measurement distance, thelimit is;

E(vim), - /492 ;( 325
E(V/m), " 13.33 V/m or 133142.1 dbuV

According to 24.238(a), all signals must be attenuated by 43.41 dB. Therefore, the limit for spurious emissions for a
test distance of 3 metersis:

142.1 & 58.11 " 83.99 dBuV/m @ 3m
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6.1.4 RESULTS

Frequency [Azimuth |Polarity | Height Raw A.C.F. | cable | D.C.F. [Corrected |[Limint| Limit
(MHZ2) |(Degrees) (m) |Amplitude| (dB/m) | loss (dB) |Amplitude|(dBuV/(dBuVv/n
(dBuv) (dB) 3mt [(dBuV/m)| m)at ) at
10m Im 3m
*102.2 120 H 2 2254 1198 | 1.88 0 36.40 n‘a 435
*102.2 200 \% 1 271 12.03 | 1.88 0 41.01 n‘a 435
* 123.2 360 H 2 18.79 1366 | 2.07 0 34.52 n‘a 435
* 123.2 260 \% 1 22.65 13.668 | 2.07 0 38.39 n‘a 435
* 138.7 355 H 1.76 21.67 1265 | 221 0 36.53 n‘a 435
* 138.7 272 \% 1 22.28 1213 | 221 0 36.61 n‘a 435
* 450.0 0 H 1 14.2 17.6 4.15 0 35.95 n‘a 46
* 450.0 0 \% 1 14.4 17.2 4.15 0 35.75 n‘a 46
* 600.0 0 H 1 13.3 199 5.05 0 38.25 n‘a 46
* 600.0 0 \% 1 134 19.1 5.05 0 37.55 n‘a 46
1659.000 0 H 1 48.67 25 2.0 -35 40.67 93.8 n/a
1659.000 0 \% 1 48.83 25 2.0 -35 40.83 93.8 n/a
9900.00 0 H 1 49.17 38 3.0 -37 53.17 93.8 n/a
9900.00 0 V 1 46.83 37.5 3.0 -37 50.33 93.8 n/a

Equipment meets the specifications of 2.10532; 24.238(a)
*— These emissions were related to the digital electronics, and thus are measured against the

47 CFR 15 Class B limit. These emissions are significantly below the limit for spurious emissions
(93.8dBuV/m @ 1 mor 83.3dBuV/m@ 3 m
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Photograph of Radiated Emissions Test Configuration

EMC1349A -6- August 30, 2000



FCC ID: L7TKTSPA-01

6.2 TEST TYPE: Occupied Bandwidth

6.21 TECHNICAL SPECIFICATION: 47CFR2.1049

6.2.2 TEST DATE(S): 7/31/00

6.23 MEASUREMENT PROCEDURES:

As required by 82.1049 of CFR 47, occupied bandwidth measurements were made on the Base Transmitter Station
(BTS). TheEUT was configured to transmit an PCS GM SK modulated carrier signal.  Using a bandwidth of 30kHz,
we determined the occupied bandwidth of the emission at the center of the selectable channel range.

6.24 RESULTS

Equipment complieswith Section 2.1049. Plots of the occupied bandwidth, as measured at the RF output port follows:

Occupied Bandwidth is 341KHz (@ 99% of emitted spectrurn - Emi1 3494

¥ATTEN 2AdE MERE 44 . 33dBm

FL 58. BdEm 1Ad B~ 1. 9EAAEEGH=

D

R

CEMTER 1.395B08HAGH=z SPAN 1. B8EMHz
¥FEW 3BkH= ¥UEBW 3IEEkH=z ¥SWP 1 Bzec
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6.3 TEST TYPE: RF Power Output

6.3.1 TECHNICAL SPECIFICATION: 47CFR2.1046 and 24.232(a), (c)
6.3.2 TEST DATE(S): 7/31/00

6.3.3 MEASUREMENT PROCEDURES:

Asrequired by §82.1046 of CFR 47, RF power output measurements were made at the RF output terminals using an
attenuator and spectrum analyzer. Thistest wasperformed with carrier modul ated by an PCS GM SK modulation signal.

Plots of the RF output Power level of the Digitally modulated carrier, as measured at the RF output areincluded onthe
following page .

6.34 RESULTS:

Equipment complies with 47CFR 2.1046 and 24.232(a). The Base Transmitter Station (BTS) does hot exceed 100 W
(‘or 50 dBm) at the carrier frequency.

Photograph of Antenna Conducted Spurious Emissions and RF Power Output Test Configuration
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RF Power output at center of authorized hand

emi1349
¥ATTEM J@dE MER 45 17dBm
EL S58. @dBEm 16@d B~ 1. 9681AGHz
0
F
CEMTER 1.9E88HAGHZ SPAMN Z28. BEaMHz

¥REW Z.BMH=z ¥UBW 3. BMHz ¥SWF 1. Bsec

Thefollowing plotsare for RF Power Output at Frequency Block edges. RF Power Output
at each block edge was measured. Thefollowing plots show the lowest channel of the lowest
frequency block and the highest channel of the highest frequency block. This data is
representative of all lowest and highest channels for each frequency block. Measurements

with sweep times up to 1 second wer e performed with no significant change of the RF power
measur ed.
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RF Power output at hand edge channels
Low side of block A { Channel 512 Fc=1930.2 MHz)

emil349
¥*ATTEM 3IEdEBE MKRE 32 .83dBm
FL S5@. Bd Bm 18d B~ 1. 93047V GH=
O
R
CEMTER 1.9388EAGH= SPAM Z26. BEMH=z
*¥REIM 2. BMH=z LB 3. BMH=z SWP SBms=

RF Power output at hand edge channels
High side of block C { Channel 810, Fc=1989.8MH7)

emil349
¥*ATTEM 3IEdEBE MKRE 33 . BE8dBm
FL S5@. HBdBm 1A8d B~ 1. 99828 G5H=
O
R
CEMTER 1.99888AGH= SPAM Z26. BEMH=z
*¥REIM 2. BMH=z LB 3. BMH=z SWP SBms=
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6.4 TEST TYPE: Spurious Emissions at Antenna Terminals

6.4.1
6.4.2
6.4.3

TECHNICAL SPECIFICATION: 2.1051; 24.238(a)
TEST DATE(S):
MEASUREMENT PROCEDURES:

Asrequired by §2.1051 of CFR 47, spurious emissions at antenna terminal measurements were made at the RF output
terminals using a 50 O attenuator and spectrum analyzer set for a 30 kHz bandwidth. This test was performed with
Digitally modulated carrier signals. The Digital signal generator was adjusted for continuous transmit on frequencies
in both the uplink and down-link frequency bands. Thefrequency spectrum wasinvestigated from 9.0 KHzt09.0 GHz.
For measuring emissions above 2 GHz, a high-passfilter was used to eliminate the fundamental transmit frequency to
prevent possible saturation effects on the front end of the spectrum analyzer.

6.44 RESULTS:

Equipment complies with Section 2.1051and 24.238(a)
SUMMARY OF SPURIOUSEMISSIONS AT ANTENNA TERMINALS

Frequency Range Emission Emission Level Limit
(GHz) Frequency (dBm) (dBm)

(GH2z)
0-29 1.389 -24.5 -13.1
29-70 4.44 -43.83 -13.1
7.0-15.0 12.0 -36.67 -13.1
| 15.0-20.0 19.87 -26.17 -13.1

The following plots are included to illustrate compliance with the requirements of 47 CFR Part 24.238(a):

EMC1349A
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Conducted spur emissions at Antenna terminal

emil1349

¥ATTEMN =28dE MEE —24. 58d Em
FL S8. BdBm 18d B~ 1. 389GH=

O

F

START BH=z STOF 2. 75BGHz
¥RBW 1B@kHz ¥UBW FEEKHz ¥SWF 1. Bsec
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Conducted spur emissions at antenna terminal

emi1349
¥ATTEM 1BdB MKE —43. 83d Bm
FL 28, @dBm ladBs 4. 44AGHz
¥
]
R

START . ¥ERGHz STOF B. BEBAGHz
¥REW 1088kHz ¥UEW 3008kHz ¥SWP 1. Bzec
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Conducted spur emissions at antenna terminal

emil349
¥ATTEN 1G@dB MR —-38. 17dBm
FL 38. Bd Bm 18d B~ 8. BZ2AGHz
]
R

START B. BBBGHz STOF 18, BABGHz
¥RBI 1068kHz ¥UEW 300kHz ¥SWP 1. Bsec
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Conducted Spur emissions at antenna terminal

emil1349
¥ATTEN 1&dE MKFE -3E.E7dEBEm
RL 38, Bd Bm 168d B~ 12, AZ28GH=z
O
F

MMM*WWMWLW

START 18, BREGHZ STOR 14, BEEGHz
¥REW 188kHz ¥UBW 388kHz ¥5WP 1. Hsec
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Conducted spur emissions at antenna terminal

emil1349
¥ATTEM 1@dE MER —-33. 1¥dEBm
RL 38. Bd Bm 16d B~ 15. 56HAGH=Z
i
F

START 14 . BEBGH=z STOF 17. B@BGH:z
¥REW 1@8kH=z ¥JEW Z@08kH=z ¥SHF 1. d=sec
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Conducted spur emissions at antenna terminal

emi1349

#ATTEM 1@dE MR —Z26. 17dEBm
RL 2E. Bd Bm 1@8d B~ 19. BYEGH=

O
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6.5 TEST TYPE: Spurious Emissions at Antenna Terminals at Block Edges +/- 1 MHz
6.5.1 TECHNICAL SPECIFICATION: 2.1051; 24.238(b)

6.5.2 TEST DATE(S): 7/31/00

6.5.3 MEASUREMENT PROCEDURES:

As recommended in FCC Part 24, 1% of the 26dB bandwidth was chosen to measure the peak of any emission
inside the 1.0 MHz frequency band adjacent to each frequency block edge. All other frequencies were measured
using a1l.0 MHz RBW. The unit was exercised using signal types required by §2.1049.

6.54 Results:

Modulation products outside of this band are attenuated at least 43 + 10 Log (P) below the level of the modul ated
carrier. A Plot of the spurious emissions at +/- 1 MHz around the transmit frequency, as measured at the antenna

port, appears on the following page.

SPURIOUS EMISSION FREQUENCY BLOCKS

Frequency Block Low Freguency Hi Frequency
(MH2) (CH #) (CH #)
A 513 584
(1930 - 1945) (1930.2) (1944.8)
B 613 684
(1950 - 1965) (1950.2) (1964.8)
C 738 809
(1975 - 1990) (1975.2) (1989.8)
D 588 609
(1945 - 1950) (1945.2) (1949.8)
E 688 709
(1965 - 1970) (1965.2) (1969.8)
F 713 734
(1970 - 1975) (1970.2) (1974.8)

Plots of the spurious emissions as measured at the extremes of each frequency block appear on the following pages.
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Spur emissions at Frequency block edges +/- 1 Mhz
Low side of Block A  emi1349

¥ATTEM ZBdE MKE =13, 33d Bm
EL 48. BdEm 168d B~ 1.929992GH:

O

F
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EMC1349A -19- August 30, 2000



FCC ID: L7TKTSPA-01

Spur emissions at frequency block edge +/- 1 MHZ
High side of hlock C emi1349

¥ATTEM ZBdE MER —13. BYdBm
FEL 48. BdEm 1Ad B~ 1. 99868168 GH=
E

O
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6.6 TEST TYPE: Freguency Stability over Temperature Variations

6.6.1 TECHNICAL SPECIFICATION: 2.1055(a)(1)

6.6.2 TEST DATE(S):  8/2/00

6.6.3 MEASUREMENT PROCEDURES:

Asrequired by §2.1055(a)(1) of CFR 47, frequency tolerance measurements were made over the temperature
range of -30EC to +50EC. The frequency measurements were made using direct input to a spectrum analyzer.
Climatic control was accomplished using an environmental simulation chamber. The temperature wasfirst lowered

to -30EC and then raised hourly in 10E increments. The unit remained in the chamber during temperature transitions
and during the measurement process.

6.6.4 Results:

Frequency tolerance of carrier signal: +/- 0.005% for atemperature variation from - 30EC to + 50EC at normal
supply voltage.

CARRIER FREQUENCY DEVIATIONSDUE TO TEMPERATURE INSTABILITY

Temperature Carrier Frequency Deviation Limit
(EC) Frequency (CH 661) Deviation (H2)
(GH2) (Hz)
-30 1.9600720 <10 + 99500
-20 1.9600720 <10 + 99500
-10 1.9600720 <10 + 99500
0 1.9600720 <10 + 99500
+10 1.9600720 <10 + 99500
+20 1.9600720 <10 + 99500
+30 1.9600720 <10 + 99500
+40 1.9600720 <10 + 99500
+50 1.9600720 <10 + 99500

The unit meets the requirements of 2.1055 (a)(1)
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6.7 TEST TYPE: Frequency Stability over Voltage Variations

6.7.1 TECHNICAL SPECIFICATION: 2.1055(d)(1)
6.7.2 TEST DATE(S):

8/2/00

6.7.3 MEASUREMENT PROCEDURES:

Asrequired by 82.1055(d)(1) of CFR 47, frequency tolerance measurements were made over changes in the supply
voltage to the EUT from 85% to 115% of the nominal supply voltage using a variac to vary the AC supply. The
frequency measurements were made using direct input to a spectrum analyzer.

6.7.4 Results:
Freguency tolerance of carrier signal: + 0.005% for avariation in primary voltage from 85% to 115% of therated
supply.
Percentage AC Voltage Carrier Frequency Deviation Deviation Limit
of Rat (VAC @60 Hz) (GHz) (H2) (H2)
Supply
85 % 176.8 1.9600720 <10 + 99500
100 % 208 1.9600720 <10 + 99500
115 % 239.2 1.9600720 <10 + 99500
Percentage DC Voltage Carrier Frequency Deviation Deviation Limit
of Rat (GHz) (H2) (H2)
Supply
85 % 40.8 1.9600720 <10 + 99500
100 % 48.0 1.9600720 <10 + 99500
115 % 55.2 1.9600720 <10 + 99500
The unit meets the requirements of 2.1055 (d)(1)
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6.8

6.8.1
6.8.2
6.8.3

TEST TYPE: Line Conducted Emissions
TECHNICAL SPECIFICATION: 15.107(b)
TEST DATE(S): 1 August 2000
MEASUREMENT PROCEDURES:

FCC ID: L7TKTSPA-01

The measurements were performed over the frequency range of 0.45 MHz to 30 MHz using a50 O /50 puH LISN as
the input transducer to an EMI/Field Intensity Meter. The measurements were made with the detector set for
"peak”, “quasi-peak”, and “average’ amplitude within an IF bandwidth of 9 kHz. The tests were conducted in a RF-
shielded enclosure. In addition, they were tested with two different AC line filter manufacturers, Schaffner and

Ferrum.
6.84 RESULTS:

Equipment complies with Section 15.107(b)

SUMMARY OF SPURIOUSEMISSIONS AT AC Mains Ferrum Filter- Phase

Frequency Emission Limit
(MH2) Quasi-Peak Level (dBuVv)
(dBuVv)
2.56 37.6 48.0
3.07 36.3 48.0
3.57 30.4 48.0

SUMMARY OF SPURIOUSEMISSIONS AT AC MainsFerrum Filter - Neutral

EMC1349A

Frequency Emission Limit
(MH2) Quasi-Peak Level (dBuVv)
(dBuVv)
2.56 37.3 48.0
3.07 36.0 48.0
3.58 34.8 48.0
-23-
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Frequency Emission Limit
(MH2) Quasi-Peak Level (dBuVv)
(dBuv)
2.56 40.3 48.0
3.07 43.1 48.0
3.58 375 48.0

Frequency Emission Limit
(MH2) Quasi-Peak Level (dBuVv)
(dBuv)
2.56 45.8 48.0
3.07 42.8 48.0
3.58 39.9 48.0

EMC1349A

The following plots illustrate compliance with the applicable specification.
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SUMMARY OF SPURIOUS EMISSIONS AT AC Mains Schaffner filter - Phase

SUMMARY OF SPURIOUS EMISSIONS AT AC Mains Schaffner filter - Neutral
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MAXIMUM EMISSIONSTEST SETUP FOR LINE CONDUCTED EMISSIONS
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Meutral Ferrum filter
emil1349

FCC ID: L7KTSPA-01

1757102 AldGE B1.

e i LT 0
REF 75.08 dEpY #4T 18 dE CLEAR
FEAK ; HRITE &
LOG
ﬁgf ................................................................................................... HHH
OFF S T| i HOLD A
1.8 | gs70F
dE 36.86 MHz 1o VIEW &
BELAME A
VB SE
SCOFC
DORE| 4 TEacE
More
. : : . 1 of 2
START 458 kH=z STOP Z@8.08 MH=z
#FES BW 9.8 kHz VEKW S8 kHz SHF 1.89 zec RL
Phase Ferrum filter
emili4g
17:E2:428 AUG B1. ZAAB
REF 75.8 dEpY #8T 18 dEB CLEAR
FEMEK ; HRITE &
LOG
ég# ................................................................................................... MHH
OF ST, HOLD A
i1a.8 | s1op
dB g@.@8 MHz 1 n VIEW &
ELAHE &
Vg SE
SC FC
CORR| 4 TEacE
More
: . : 1 aof 2
STHRT 458 kH=z STOP Z8.08 MH=z BL

EMC1349A

Z288a

#REES EW 9.8 kH=z VEBMW 28 kH=z SWF 1.89

-26 -

e

August 30, 2000



2B:a7 21l AalG Bi.
REF 75.8 dBpV

FPEAEK
LOG
i
dE

OFFST

16 .6
dE

YA SEB
SC FC
CORE

START 458 kH=z
#RES BMW 9.8 kH=

YA SEB
SC FC
CORE

START
#

EMC1349A

FCC ID: L7KTSPA-01

Neutral Schaftner filter
emil1349
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69 TEST TYPE: Modulation Characteristics
6.9.1 TECHNICAL SPECIFICATION: 2.1047(Q)
6.9.2 TEST DATE(S): 7/31/00
6.9.3 MEASUREMENTSREQUIRED:
The Ultrasite PCS Transmitter uses GMSK modulation. In GMSK moduléation, voice information is
digitized and coded into a bit stream. The bits are conveyed through precise phase changes in the carrier. Section

2.1047 (a) states, “A curve of equivalent data showing the frequency response of the audio modulating circuit over a
range of 100 Hz to 5000 Hz shall be submitted...”

The following plots give a detailed explanation of the modulation scheme used in the Transmitters of the
PCS system.

Modulation Characteristics per Sec. 2.987
Frequency Hopping emil1349
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FCCID: L7TKTSPA-01

Modulation Characteristics
Frequency Hopping w3 time slots active

emil1349
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Modulation Characteristics
Frequrncy Hopping w/ 3 time slotsemi1349
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