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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Section 1. Summary of Test Results

Manufacturer: Navini Networks

Model No.: 2300-Digital, 2300-RF

Serial No.: None

General: All measurements ar e traceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with FCC Part 27, Subpart C.

& New Submission D Production Unit

D Class |1 Permissive Change & Pre-Production Unit

THISTEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONS TO, OR EXCLUSIONS FROM THE TEST
SPECIFICATIONS HAVE BEEN MADE. NONE
See® Summary of Test Data’.

Nemko Dallas Inc. authorizes the above named company to reproduce this report provided it is reproduced in its
entirety and for use by the company’ s employees only.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the
responsibility of such third parties. Nemko Dallas Inc. accepts no responsibility for damages, if any, suffered by
any third party as aresult of decisions made or actions based on this report.

This report applies only to the items tested.

Summary Of Test Data

NAME OF TEST PARA. NO. SPEC. RESULT
RF Power Output 2.1046/27.50(8)(1) 2000 W EIRP Complies
Occupied Bandwidth 2.1049/27.53(aQ) 27.53 (a) Mask Complies
Spurious Emissions @ Antenna Terminals 2.1051/27.53(a) 27.53(a) Complies
Field Strength of Spurious Radiation 2.1053/27.53(a) 27.53(a) Complies
Frequency Stability 2.1055/27.54 27.53 (a) Mask Complies

Footnotes:
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Section 2. General Equipment Specification
Supply Power: 27Vdc
Freguency Range: 2305 - 2320 MHz

Type(s) of M odulation:

Emission Designator:
Output I mpedance:

RF Power Output Rated: 398 watts eirp
(see page 5)

Duty Cycle:

Operator Selection Of
Operating Frequency:

Power Output Adjustment
Capability:

2345 — 2360 MHz

F3E F1D F2D D7W DQPSK
(Voice) (QAM) (FOwW)

o o xooO

500KD7W

50 ohms

+30 dBm (1 watt) at antenna terminals for al
configurations.

+36 dBm (4 watts) at EUT for 10 carrier configuration
+37 dBm (5 watts) at EUT for 8 carrier configuration
+37 dBm (5 watts) at EUT for 6 carrier configuration

Software controlled 50% to 75% TDD
Software controlled

Software controlled
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Description Of EUT

The EUT is ahigh capacity, broadband data communication Base Station Transceiver. The EUT
can operate in WCS channels AB high, AB low, C, or D by design with appropriate block or
channel filtersinserted into the EUT. Three capacity configurations are available which consists
of 10, 8, or 6 Carriers. A Carrier isafundamental transmitter signal that is 500 kHz wide in
bandwidth. An EUT Channel Bandwidth of 5 MHz consists of 10 Carriers each with a 500 kHz
bandwidth. The following table summarizes the three capacity configurations for an EUT:

Capacity WCS Number of EUT Max EUT | Lossto | Max Power to
Configurations | Channels Carriers Channel Power ANT ANT
Bandwidth | Output * Terminal**
1 AorB 10 5MHz +36 dBm 6 dB +30 dBm
2 AorB 8 4 MHz +37 dBm 7dB +30 dBm
3 CorD 6 3 MHz +37 dBm 7dB +30 dBm

* EUT output power will be lowered dB for dB Lossto ANT is lower.
**Power to ANT terminal will be lowered dB for dB Lossto ANT is higher.
EIRP is caculated as follows:

Max. antennagain = 18dBi

Max BTS rf output = +30 dBm RMS

Peak-to-Average Ratio = 8 dB

Max. rf output power = 30 dBm + 8 dB + 18 dBi = +56 dBm (Peak EIRP)

System Diagram

Antenna

CPE

BTS

(EUT)
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES

PROJECT NO.:2L0436RUS1
EQUIPMENT: 2.3 GHz WCS BTS

Section 3. RF Power Output

NAME OF TEST: RF Power Output PARA. NO.: 2.1046

TESTED BY: Tom Tidwell DATE: 9/3/2002

Test Results: Complies

M easur ement Data:

Power Output RF Power Output Max. Antenna Gain | RF Power Output
(EIRP)
(dBm) (Watts) (dBi) (Watts)
+30 1 watt @ Antenna input 18 398
4 watts @ EUT rf output
+36 with 10 carriers. 1 watt 18 398
@ antenna input
5watts @ EUT rf output
+37 with 8 carriers. 1 watt @ 18 398
antenna input
5watts @ EUT rf output
+37 with 6 carriers. 1 watt @ 18 398
antenna input

Test Equipment Used:

Duty Cycle: 50%

Agilent Model E4416A s/n GB41290732

Agilent Model E9327A s/n US40440319
Agilent Model E4419B s/n GB39461846
Agilent Model E9401 s/n MY 41495108

Output power was measured with full traffic 10 carrier software load.
The maximum rf output power is+ 30 dBm at the antenna input terminals. The maximum
rf output power (EIRP)

M easur ement Uncertainty: +/- 0.6 dBm
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Section 4. Occupied Bandwidth

NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.1049
TESTED BY: Tom Tidwell DATE: 9/16/2002
Test Results: Complies

M easur ement Data: See attached data sheets.

The absolute RM S output power of the EUT is measured with a power meter. The occupied BW
spectrum analyzer plots are not intended to represent the absolute channel power “CH PWR” of
the EUT but provide measurement for the occupied channel BW of the EUT.

M easur ement Uncertainty: +/- 1 x 107 ppm, +/- 1.7 dB

DARS Band

43+ 10log
P)

70 + 101log (P) 70 + 101log (P)

80+ 10log (P)

43+ 10log

P

>

<+

2300
2305
2310
2315
2320
2345
2350
2355
2360
2370
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS
Test Data — Emission Mask

6 Carriers

Lot Plo — .

Page 4- of 5
Job No.: 2L 0435R Date: 9/18/2002
Specification: CFR 47, Part 27 Temperature(°C): 24
Tested By: Tom Tidwell Relative Humidity(%) 44
EU.T. 2.3 GHz WCS band BTS
Configuration: Transmit full power
Marker 1 [T1] RBW 30 kHz RFE Att 0O dB
€53 Ref Lvl -B5 .37 dBm VB 30 kHz Mixer —-10 dBm
30.2 dBm 2.32250000 GHz SWT 5 s Unit (a]=]
o]
45 .3 @B (f fset Y1 l[T1p _g5l.37 dBm-
2.3%2250000 GHz
-10 T [PHR O SU oBm
ACH Up -80].95 dB
_op o WY e W i o W NP SNV ACH | o —450. 90 4B
A1 JIT1[ 0l.00 dB
0.0(p0o00D0O0 Hz

1IVIEW 1RM

-40

} J
L N
] N

-90
cll1 \
| i
-100
Cemnter 2.3175 GHz 1 MHz~ Span 10 MHz
Date: 18.5ERP.2002 12:49:589

Notes: DARS band edge (2320 M H2)
Transmit in channel C
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

6 Carriers

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Tt Plot — .

Page 4- of 5
Job No.: 2L 0435R Date: 9/18/2002
Specification: Part 27 Temperature(°C): 24
Tested By: Tom Tidwell Relative Humidity(%) 45
EU.T.: 2.3 GHz WCS band BTS
Configuration:  TX full power
& Marker 1 [T1] RBW 30 kHz RF Att 0 dB
6’ Ref Lvl -65.27 dBm VB 300 kHz
30.3 dBm 2.34400301 GH=z SWT 5 s Unit dB
8]
45.3 fB (ffset vYi[rTap -B65[.27 dBm
|
2.34400301 GH=z
-10 T PR O 32 B
ACH Up -45]. 78 dB
o0 Vo W0/ b Y e Wt Y M\fw-—\\ o -a0l.89 dm
_30 l U \/ \
1VIEW 1RM
—40
-50
h / T
- \-A\’\’\.\_\A
_80 ]
cul
cyl
cp
=gl i
C
1
-100 l
Center 2.3475 BHz 1 MHz~ Span 10 MHz
Date: 18.5ER.2002 11:12:36

Notes: DARS band edge (2345 MH2)

Transmit in channel D
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

DataPlot Occupied-Bandwidth
Page 1 of 5 Complete X
Job No.: 2L0436R Date: ___9/16/2002 Preliminary:
Specification: Temperature(°C): 25
Tested By: Tom Tidwell Relative Humidity(%) 44
EU.T.: 2.3 GHz WCS band BTS
Configuration:  TX full power
[Sample Number: None
RBW: Refer to plots
Detector Type: Rms VBW: Refer to plots
Test Equipment Used
[Antenna: Directional Coupler: Anaren 1C087-20
Pre-Amp: Cable #1:
Filter: Cable#2:
Receiver: 1036 Cable#3:
Attenuator #1 Cable#4:
Attenuator #2: Mixer:
[Additional equipment used:
Measurement Uncertainty: +/-1.7dB
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvli -26.28 dBm VB 300 kH=z Mixer -20 dBm
30 dBm 2.31500501 GHz SWT 5 s Umit dB
27.5 @gB Offse¢et Y1 |11 _26|l.29 dBm
]
2.31500B01 GHz|LN
-10 T PR o900 IBm
ACH Up -45(.88 dB
e [AYAYA] ATAYS aed o _43l. 93 dp
U\'U UVU AL {up -51]. 70 dB
AL [Low -47.15 dB
-30 206 —SB[ 7T o5
IVIEK ALz [Low ~s0|.19 as |IRM
—40
-50
L -
-B60 =
c 13
,,-/ﬂf/\ \\-\ cu3
__// o
-70
[ [~
cl2 \
_N_”_NJ_’_I cy2
_ cy2 W
o0 cp WOSDARS
cp
cl1
-390 1
cyl
cyl
-100
Center 2.3125 GHz 2 MHz~ Span 20 MHz
Title: 20c
Pate: 16.5EP.2002 12:50:23
Notes:
8 Carriers

Page 10 of 86



Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1
EQUIPMENT: 2.3 GHz WCS BTS
Test data — Emission Mask

Dallas Headquarters:
802 N. Kealy

Nemko
Tel: (972) 436-9600

Fax: (972) 436-2667

Nemko Dallas, Inc.

Data Plot Spurious Emissions at Antenna Terminals
Page 1 of 16 Complete X
Job No.: 2L0436R Date:  9/18/2003 Preliminary:
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
E.U.T.: 2.3GHz BTS
Configuration:  Tx 10 Carriers
Sample Number: 1
L ocation: On site RBW: 5 kHz Measurement
Detector Type: Rms VBW: 50 kHz Distance: NA m

Test Equipment Used

IAntenna: Directional Coupler: Model 1C0870-20 Cal'd prior to use
Pre-Amp: Cable#1: 1484
Filter: Cable #2:
Receiver: 1036 Cable #3:
/Attenuator #1 ~ Model 2044-6dB Cal' prior to use Cable #4:
IAttenuator #2: ~ Model 33-20-34 Cal'd prior to use Mixer:
IAdditional equipment used:
Measurement Uncertainty: +/-1.7 dB
£ Marker 1 L(T11] RBUW 5 kHz RF ATt 20 dB
@ Ref Lv1 -36 .95 dBm VBW 50 kHz
19.9 dBm 2.31250000 GHz SWT S s Unit dB
21.38 @B ffs¢t v loT1h -36l.95 dBm A
2.31250p00 GH=z
-10 CTH |[FPHR 34, 22 aBm
MMMAMWLL\MM%W% -43|.84 oB
_ \ | \ 1 \ L \lecdl —45. 31 4R
20 U, l‘ v U T ,
-30 \
-40
-50
PJ_M ~WM/L_M
-60 -
A
W
— 70t
-80 cul
cyl
Ccp
-390 —-
cl1
clil
-100 l
Center 2.3075 GHz 1 MHz.~ Span 10 MHz
ritle: 20C
Pate: 18.5SEP.2003 17:36:05

Notes: Ambient 27 Vdc
Adjacent channel power using higher resolution
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

Test data — Emission Mask

Nemko

Nemko Dallas, Inc.

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Dallas Headquarters:

802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Test Plot: Spurious Emissions at Antenna Terminals
Page 4 of 16
Job No.: 2L 0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHz BTS
Configuration:  Tx 10 Carriers
Z Marker 1 L[T11] RBI S kHz RF Attt 20 dB
@Ref Lvl -44.05 dBm vBUW 50 kHz
15 dBm 2.31250000 GH=z SWT 5 s Umit [=]=)
0
19.9| g8 Of fse vilrT1p -44(.p5 [dBm| pug
2.312500p0 |GH=z
-10 TH PR T[T 7 [oB8m
r\l“\r\n ﬂﬁr\,‘\\ ACH Up -39|. P9 |aB
_20 llvl r\] \Ul ACH Lop -28l. 52 |48
Mu \"\“‘ ALT1 Up -60[.B3 |oB
ALT1 Lpw -86|.p2 |dB
-30 ACZ Uh —OE[T6 [oB
ALT2 Lpw -86|.[16 |dB
-40
-50
-
If/qj V\w
-60 " 3
’ V"\u\ qdu3
cu
-70 /',’ SN = a
cyl L\{
Y cp r\
_8o CD D,
j" g1 \\
V cll
CIZII
-90 12 - .
E I
I i
—rool—1 |
Center 2.3075 GHz 3 MHz.~ Span 30 MHz
ritle: 20C
Date: 18.SEP.2003 17:40:09
Notes: Ambient 27 Vdc
Co-adjacent channel power
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Section 5. Spurious Emissions at Antenna Terminals

NAME OF TEST: Spurious Emissions @ AntennaTerminals  PARA. NO.: 2.1051

TESTED BY: Tom Tidwell DATE: 9/16/2002

Test Results: Complies

M easur ement Data: See attached data shesets.

M easurement Uncertainty: +/- 1.7 dB

DARS Band

70 + 101log (P)

43+ 10log
P)

80+ 10log (P)

43+ 10log

P

>

2300
2305
2310
2315
2320
2345
2350
2355
2360
2370

Page 13 of 86



Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS
Test Data — Spurious Emissions at Antenna Terminals

Band C

I , — .

Page-1-of 5 Complete X
JJob No.: 2L0435R Date: ___9/18/2002 Preliminary:
Specification: CFR 47, Part 27 Temperature(°C): 24
[Tested By: Tom Tidwell Relative Humidity(%) 44
E.U.T. 2.3 GHz WCSband BTS

IConfiguration: Transmit full power
[Sample Number: 1

Location: RBW: Refer to plots
Detector Type: Rms VBW: Refer to plots
Test Equipment Used
JAntenna: Directional Coupler: Anaron 1C0870-20 20 dB coupler
Pre-Amp: Cable#1:
Filter: Cable#2:
Receiver: 1036 Cable#3:
|Attenuator #1 3320-34 Cable#4:
|Attenuator #2: Mixer:
JAdditional equipment used:
Measurement Uncertainty: +/-1.7dB
&,, Marker 1 [T1] RBW 1 MH=z RF Attt 0 dB
/ Ref Lvl1 -32.79 dBm VB 1 MH=z Mixer -20 dBm
30.3 dBm 2.36000000 GH=z SWT 5 ms Unit dB
8]
45.3 @B Offs¢t v l[T11 _32|. 79 dBm-
2 .36000000 GH=z
-10
-20
-30
1VIEW 1MA
—-40

D1 -13] dBm

-50

-B0

-70

-80

-890
-100

Start 2.345 GHz 1.5 MH=z~ Stop 2.36 GH=z

Title: 20C
Date: 18.SEP.2002 12:58:51

Notes: Transmit in channel C

2345 - 2360 MHz
Limit =43 + 10L og(P) or -13dBm
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

L P S . Emissi A T s
Page 2- of 5
Job No.: 2L 0435R Date: 9/18/2002
Specification: CFR 47, Part 27 Temperature(°C): 24
Tested By: Tom Tidwell Relative Humidity(%) 44
EU.T. 2.3 GHz WCS band BTS
Configuration:  Transmit full power
Marker 1 [T1] RBW 1 MHz RFE Att 0O dB
Ref Lvl -52.67 dBm VBW 1 MHz Mixer -20 dBm
30.3 dBm 2.30000000 GH=z SWT 6 ms Umit dB
8]
45.3 @B Offsgt Y1 |rT1 -52|.57 cBm|
2.30000po0 GHz
-10
-20
-30
1VIEW 1M1
—40
-50
-B60
— 7D fp—— B
- A, AT A M M i J\w\ldww\h
-80
-100
Start 30 MHz 227 MHz.~ Stop 2.3 GHz
Title: 20C
Date: 18.5EP.2002 13:00:05
Notes: Tranmit in channel C
Limit = 70 + 10L og(P) or -40 dBm
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

D Pl S . Emissi A T .
Page-3-of 5
Job No.: 2L 0435R Date: 9/18/2002
Specification: CFR 47, Part 27 Temperature(°C): 24
Tested By: Tom Tidwell Relative Humidity(%) 44
EU.T. 2.3 GHz WCS band BTS
Configuration:  Transmit full power
Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl1 -57.69 dBm VB 1 MHz Mixer -20 dBm
30.3 dBm 5.00000000 GH=z SWT 220 ms Umit dB
0
45.3 ¢B Offset Y1071 -57|-69 d5m| g
5.00000p00 GH=z
-10
-20
-30
1VIEW 1MI
—40
-50
-60
— 7O fpr——4 B
-80
_gp P
-100
Start 2.37 GHz 2.1683 GH=z~ Stop 24 GHz
Title: 20C
Date: 18.5SEFP.2002 12:55:11
Notes: Transmit in channel C
2370 MHz- 24 GHz
Limit =70+ 10 Log (P) or -40dBm
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

T Plot: S . Emissi A T .
Page 4- of 5
Job No.: 2L 0435R Date: 9/18/2002
Specification: CFR 47, Part 27 Temperature(°C): 24
Tested By: Tom Tidwell Relative Humidity(%) 44
EU.T. 2.3 GHz WCS band BTS
Configuration:  Transmit full power
Marker 1 [T1] RBW 30 kH=z RF Att 0O dB
Ref Lvl1 -B5.37 dBm VB 30 kHz Mixer -10 dBm
30.2 dBm 2.32250000 GHz ST 5 s Umit dB
u]
45.3 @B (f feet viftT1p ,755.3? 95|
2 .3%2250000 GH=z
-10 TH PR IO S0 IBm
ACH Up -80].85 dB
o0 Vot o W A WY il W s SN2V ACH Lo —49l.90 4B
\/ Al |LTL] 0l.00 dB
0.0(p000BO0 Hz
-30
IVIEW l 1RM
-40 I
-50 J
-B0O ,/\/ L= \
-70 ,_H/_/‘/"/Jf \
cul
-80F cd1
cp
cp
-90 4
cll \
| i
-100
Cemnter 2.3175 GHz 1 MHz~ Span 10 MHz
Date: 18.5ERP.2002 12:49:59

Notes: DARS band edge (2320 M H2)
Transmit in channel C
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

T Plot: S . Emissi A T .
Page 5-of 5
Job No.: 2L 0435R Date: 9/18/2002
Specification: CFR 47, Part 27 Temperature(°C): 24
Tested By: Tom Tidwell Relative Humidity(%) 44
EU.T. 2.3 GHz WCS band BTS
Configuration:  Transmit full power
Marker 1 [T1] RBW 30 kHz RF Att 0 dB
Ref Lvl -B65.27 dBm VBW 30 kHz
30.3 dBm 2.34400301 GHz SWT 5 s Umit daB
a]
45.3 @B Offset v -65(.27 aem
]
2.34400301 GH=z
-10 THTRR —Z3[ 5T IBm
ACH Pp -50].55 dBm
_20 ACH [eN| o055 dBm
ALT 1 U -50/.55 dBm
ALT 1 Lo -50[.55 dBm
-30
1VIEW 1RM
-40
-50
-B0
Ccp
-70 =17
cl2
cl2
cll
-80 cl1
cul
cy1l
-380 =2
ruz2 1
l w1
-100
Start 2.32 GHz 2.5 MHz~ Stop 2.345 GHz
Pate: 18.5EPRP.2002 13:06:04
Notes: DARS Band
Transmit in channel C
Limit =80 dBc or -50dBm
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Test Data — Spurious Emissions at Antenna Terminals

Band D
L p| S . Emissi A T .
Page L of 5 Complete X
Job No.: 2L0435R Date:__ 9/18/2002 Preliminary:
Specification: Part 27 Temperature(°C): 24
Tested By: Tom Tidwell Relative Humidity(%) 45
EU.T.: 2.3 GHz WCS band BTS
Configuration:  TX full power
[Sample Number: 1
Location: RBW: Refer to plots
Detector Type: Rms VBW: Refer to plots
Test Equipment Used
[Antenna: Directional Coupler: Anaron 1C0870-20 20 dB coupler
Pre-Amp: Cable #1:
Filter: Cable#2:
Receiver: 1036 Cable#3:
Attenuator #1 Cable#4:
Attenuator #2: Mixer:
[Additional equipment used:
Measurement Uncertainty: +/-1.7dB
I RBW 1 MHz RF Attt 0 dB
"’ Ref Lvli VB 1 MH=z Mixer -20 dBm
30.3 dBm SWT 5 ms Umit dB
]
45.3 @B Offs¢t
]
-10
-20
-30
1VIEW 1MA
—40
1 -13] dBm
-50
-B60
bt A s A AN A A S A A AAASIAA A AR AN A AA A
-70
-80
WOSDARS
-80
-100
Start 2.3 GHz 2 MHz~ Stop 2.32 BGHz
mitle: 20C
Pate: 18.5SEP.2002 11:39:04
Notes: Transmit in channel D
2300 - 2320 MHz
Limit =43 + 10L og(P) or -13dBm
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

FCC PART 27, SUBPART C

WIRELESS COMMUNICATION SERVICES

PROJECT NO.:2L0436RUS1

Page 2 of 5
Job No.: 2L 0435R Date: 9/18/2002
Specification: Part 27 Temperature(°C): 24
Tested By: Tom Tidwell Relative Humidity(%) 45
EU.T.: 2.3 GHz WCS band BTS

Configuration:  TX full power

&, RBW 1 MH=z RF Attt 0O dB
" Ref Lvl1 VB 1 MH=z= Mixer —-20 dBm
30.3 dBm SWT 5 ms Unit dB
0
45.3 ¢@dB Of fs¢t
n
-10
-20
-30
I1VIEW 1RM
-40
-50
-60

= 70 p—t——4 BB

M\M‘MW»\W

-80
WOSDARS

-90

-100

Start 30 MHz 227 MH=z~ Stop 2.3 GHz

Title: 20C
Date: 18.5SER.2002 11:36:11

Notes: Tranmit in channel D

Limit =70 + 10L og(P) or -40dBm
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Page 3-of 5
Job No.: 2L 0435R Date: 9/18/2002
Specification: Part 27 Temperature(°C): 24
Tested By: Tom Tidwell Relative Humidity(%) 45
EU.T.: 2.3 GHz WCS band BTS
Configuration: ~ TX full power
Marker 1 [T11] RBW 1 MH=z RF Attt 0O dB
Ref Lvl1 -59 .30 dBm VB 1 MHz Mixer -20 dBm
30.3 dBm 5.00000000 GHz SWT 220 ms Umit aB
45 .3 @gB Offsé¢t vi|lrT12 _59|. 30 dBm-
5.00000p00 GH=z
-10
-20
-30
IVIEW 1M1
—40
-50
-B60
— 70—+ -
-80
; A A
a0 ';l;m-..wvw | MNWMWMWMV\W
-100
Start 2.37 GHz 2.1683 GHz~ Stop 24 GHz
Title: 20C
Date: 18.5ER.2002 12:00:41
Notes: Transmit in channel D
2370 MHz - 24 GHz
Limit =70+ 10 Log (P) or -40dBm
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

T Plat: S . Emissi A T .
Page 4 of 5
Job No.: 2L 0435R Date: 9/18/2002
Specification: Part 27 Temperature(°C): 24
Tested By: Tom Tidwell Relative Humidity(%) 45
EU.T.: 2.3 GHz WCS band BTS
Configuration: ~ TX full power
&. Marker 1 [T1] RBW 30 kH=z RF Attt 0 dB
"’ Ref Lvl1 -B65.27 dBm VB 300 kH=z
30.3 dBm 2.34400301 GH=z SWHT S s Urmit dB
a]
45.3 @B (ffsgt vilrTif ~65(.27 cBm|
2.34400B01 GHz
-10 TH PR 3034 dBm
ACH Up —-45|. 78 dB
_op Vst WA b WY A Wt AN o 17 oV —a0l.89 dib
_30 l \_1 \/ \
1VIEW 1RM
-40
-50
h / N
- \-A\’\’\.\_\A
_a0 ]
cul
cyl
cp
—9n [l Y
i
1
-10D l
Center 2.3475 BHz 1 MHz~ Span 10 MHz
Date: 18.5SER.2002 11:12:36
Notes: DARS band edge (2345 MH2)

Transmit in channel D
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

T Plot: S . Emiss ! T L
Page 5-of 5
Job No.: 2L 0435R Date: 9/18/2002
Specification: Part 27 Temperature(°C): 24
Tested By: Tom Tidwell Relative Humidity(%) 45
EU.T.: 2.3 GHz WCS band BTS
Configuration: ~ TX full power
Marker 1 [T1]1 RBW 30 kHz RF Att 0o dB
Ref Lvl1i -B5.27 dBm VB 300 kH=z Mixer -20 dBm
30 .3 dBm 2.32000000 GHz SWT 5 s Umit (al=]
D
45.3 pB Offset M -65|-27 dBm| g
2.32000p00 GH=z
-1B THPRR —Z3[ BT dBm
ALCH Hp -50].55 dBm
-20 Al H aN =50l 55 dRm
ALT 1 Up —-50/].55 dBm
ALT 1 Low -50/[.55 dBm
-30 ] B b e 5055 dBm
1VIEW al 2| Low —50|.55 aBm|RM
_aD [ri1 al.oo de
0 .00000B00 H=z
-50
-B0 =
cy3
cy2
cyz2
-70 [ShN Y
cyl
Cp
_an le
= WOSDARS
cl1
cl2
-9D =
13
1
3
-100 l
Start 2.32 GHz 2.5 MHz~ Stop 2.345 GHz
Title: 20C
Date: 18.SERP.2002 11:18:51
Notes: DARS Band
Transmit in channel D
Limit =80 dBc or -50 dBm
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Nemko Dallas

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Page 1 of 3 Complete X
Job No.: 2L0436R Date:__ 9/16/2002 Preliminary:
Specification: Part 27 Temperature(°C): 24
Tested By: Tom Tidwell Relative Humidity(%) 45
EU.T.: 2.3 GHz WCS band BTS
Configuration:  TX full power
[Sample Number: 1
Location: RBW: Refer to plots
Detector Type: Rms VBW: Refer to plots
Test Equipment Used
[Antenna: Directional Coupler: Anaren 10616-10
Pre-Amp: Cable #1:
Filter: Cable#2:
Receiver: 1036 Cable#3:
Attenuator #1 Cable#4:
Attenuator #2: Mixer:
[Additional equipment used:
Measurement Uncertainty: +/-1.7dB
& Marker 1 [T1]1 RBW 1 MH=z RF Attt 20 dB
&’ Ref LvI -25 .46 dBm VB 1 MHz Mixer —-20 dBm
27.5 dBm 21.55525786 GHz SWT 250 ms Umit dB
6]
ol .4 ¢8| podsetz Ll FH= vi (117 O . a6 SE
> . Bp#25786 dH=z|LNn
-10
-20
-30
1VIEW 1MAa
-40 1 = 1=
-50 4
e M‘VM}\
. A
A AR I AN NN AN S TN
-70
-80 ESHERES
-90
—-100
Start 30 MHz Stop 25 GHz
Title: 20C
Date: 16.SERP.2002 13:14:01
Notes: Center of Channel 2312.5 MHz
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Page 2 of 3
Job No.: 2L 0436R Date: 9/16/2002
Specification: Part 27 Temperature(°C): 24
Tested By: Tom Tidwell Relative Humidity(%) 45
EU.T.: 2.3 GHz WCS band BTS

Configuration:  TX full power

1Ma

@ Marker 1 [T1] RBW 1 MHz RFE Att 10 dB
&5 Rer Lyl ~43.02 dBm VB 1 MHz Mixer 10 dBm
17.5 dBm 2.30000000 GHz SWT & ms Unit dB
(m)
27.[5 g offset|tdOMH=z vil i1 1 $H= -43.02 dBm
. 30000000 gH=z
-10
-20
-30
1VIEW
—40
-50

D1 4140 @Bm

-60

-70 =

-80

-390

-100

Start 30 MHz Stop 2.3 GHz

Title: 20C
Date: 16.5ERP.2002 13:20:56

Notes:
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Nemko

Dallas

EQUIPMENT: 2.3 GHz WCS BTS

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

D p| S . Emissi A T .
Page 3-of 3
Job No.: 2L 0436R Date: 9/16/2002
Specification: Part 27 Temperature(°C): 24
Tested By: Tom Tidwell Relative Humidity(%) 45
EU.T.: 2.3 GHz WCS band BTS
Configuration: ~ TX full power
Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvi -45.07 dBm VBW 1 MH=z= Mixer -10 dBm
17.5 dBm 5.99577154 GH=z SWT 230 ms Umit dB
27.5 ¢gB Of fsegt vilrT13 -45(-07 dBm| g
65.895677154 GHz
-10
-20
-30
I1VIEW 1MA
-40
-50
D1 -40| dBm
-B0
~-70 o rf
-a0
-390
-100
Start 2.37 GHz 2.2683 GHz~ Stop 25 GHz
Title: 20C
Date: 16.5EFP.2002 13:27:12
Notes:
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Section 6. Field Strength of Spurious

NAME OF TEST: Field Strength of Spurious Emissions PARA. NO.: 2.1053
TESTED BY: Tom Tidwell DATE:10/7/2002
Test Results: Complies

M easur ement Data: See attached table.

M easur ement Uncertainty: +/-1.7 dB
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS
Test Data - Radiated Emissions

Nemko

Nemko Dallas, Inc.

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Dallas Headquarters:
802 N. Kealy

Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

EIRP Substitution M ethod
Page 1 of 1 Complete X
Job No.: 2L0436R Date: 10/7/02 Preliminary
Specification: CFR 47, Part 27 Temperature(°C): 23
Tested By: Tom Tidwell Relative Humidity(%) 44
E.UT. 2.3 GHz BTS, Active antenna mode
Configuration:  TX full power
[Sample No: 01
Location: AC3 RBW: 1MHz Measurement
Detector Type: Peak VBW: 1 MHz Distance: 3 m
Test Equipment Used EIRP: +30 dBm + 18 dBi + 8 dB = +56 dBm
IAntenna: 1304 Directional Coupler:
Pre-Amp: 1016 Cable #1: 1483
Filter: Cable #2: 1484
Receiver: 1036 Cable #3:
IAttenuator #1 Cable #4:
IAttenuator #2: Mixer:
IAdditional equipment used:
Measurement Uncertainty: +/-1.7 dB
Frequency Meter Correction Pre-Amp Substitution EIRP EIRP Margin Polarity [ Comments
Reading Factor Gain Antenna Gain Limit
(MH2) (dBm) (dB) (dB) (dBd) (dBm) (dBm) (dB)
1461.8 -70.7 315 324 7.0 -64.6 -40.0 -24.6 \
1461.8 -64.8 30.7 324 7.0 -59.5 -40.0 -19.5 H
2172.5 -62.4 34.2 32.8 8.9 -52.1 -40.0 -12.1 \
2172.5 -59.5 37.0 32.8 8.9 -46.4 -40.0 -6.4 H
2320 -72.4 34.2 32.8 8.9 -62.1 -50.0 -12.1 V NF
2320 -72.0 37.0 32.8 8.9 -58.9 -50.0 -8.9 H NF
2340 -71.0 34.2 32.8 8.9 -60.7 -50.0 -10.7 \Y NF
2340 -72.2 37.0 32.8 8.9 -59.1 -50.0 -9.1 H NF
4696 -84.5 44.0 33.2 10.8 -62.9 -40.0 -22.9 \Y NF
4696 -71.7 35.5 33.2 10.8 -58.6 -40.0 -18.6 H NF
6128.1 -73.8 40.5 319 11.7 -53.5 -40.0 -13.5 \Y NF
6124.6 -73.5 38.7 319 11.7 -55.0 -40.0 -15.0 H NF
6151.2 -73.9 40.5 319 11.7 -53.6 -40.0 -13.6 \Y NF
6152.4 -73.5 38.7 319 11.7 -55.0 -40.0 -15.0 H NF
7044 -74.1 40.8 32.1 10.9 -54.5 -40.0 -14.5 V NF
7044 -75.1 40.3 32.1 10.9 -56.0 -40.0 -16.0 H NF
9392 -71.9 41.3 34.2 11.7 -53.1 -40.0 -13.1 \Y NF
9392 -72.5 42.3 34.2 11.7 -52.7 -40.0 -12.7 H NF
11740 -70.1 42.8 35.1 12.6 -49.8 -40.0 -9.8 \Y NF
11740 -71.7 47.0 35.1 12.6 -47.2 -40.0 -7.2 H NF
14088 -73.3 47.8 33.6 12.8 -46.3 -40.0 -6.3 \Y NF
14088 -74.6 475 33.6 12.8 -47.9 -40.0 -7.9 H NF
16436 -73.1 43.2 33.1 16.3 -46.7 -40.0 -6.7 \Y NF
16436 -74.6 45.5 33.1 16.3 -45.9 -40.0 -5.9 H NF
18784 -65.5 52.7 47.7 12.7 -47.8 -40.0 -7.8 \Y NF
18784 -74.1 53.7 47.7 12.7 -55.4 -40.0 -15.4 H NF
21132 -63.7 52.7 50.2 12.7 -48.5 -40.0 -8.5 V NF
21132 -73.8 53.7 50.2 12.7 -57.6 -40.0 -17.6 H NF
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS
Photos — Field Strength of Spurious Emissions

Front
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Rear
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Section 7. Frequency Stability

NAME OF TEST: Frequency Stability PARA. NO.: 2.1055
TESTED BY: Tom Tidwell DATE:9/16 —9/18/2002
Test Results: Complies

M easur ement Data: See attached data sheets.
The following plots show that the transmitted signal stays within the required emission limits
when the equipment is subjected to temperature variations.

For 10 Carrier configuration plots, with the spectrum analyzer span >10 MHz, the Adjacent
Channel Power(ACP) measurement is not Valid due to internal operation of the spectrum
analyzer dealing with swept Resolution BW and the integrated 1 MHz noise BW measurement.
The spectrum analyzer plots are provided to show compliance to the noise emissionsin the DARS
band and the Out-of-Band requirements.

For 10 Carrier configuration, the absolute RM S output power of the EUT is measured with a
power meter. The frequency stability spectrum analyzer plots do not intend to represent the
absolute channel power “CH PWR” of the EUT but provide measurement for the noise emission
compliance of the EUT.

Note —The device ceased oper ation when the temper atur e was below 0 deg. Celsius. The
equipment is designed to cease transmission at temper atures below 0 deg. Celsius.

M easur ement Uncertainty: 1 x 107 ppm

- DARS Band 8
o o ~
o Qo
:' + 70 + 101log (P)
o 80+ 101log (P) Q
>
g 8 g & § 5 2 8 8 5
N N N N N N N N N N
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

NOTE: All testsare performed at full carrier power.

DataPlot Erequency-Stability
Page-+-of 6 Complete X
Job No.: Date:_ 9/18/2002 Preliminary:
Specification: CFR 47, Part 27 Temperature(°C): See plots
Tested By: Tom Tidwell Relative Humidity(%) __Uncontrolled
EU.T.: WCS Band BTS
Configuration:  TX full power
Sample Number: 1
Location: RBW: Refer to plots
Detector Type: Rms VBW: Refer to plots
Test Equipment Used
[Antenna: Directional Coupler: Anaron 1C0870-20 20 dB coupler
Pre-Amp: Cable #1:
Filter: Cable#2:
Receiver: 1036 Cable#3:
Attenuator #1 3320-34 Cable#4:
Attenuator #2: Mixer:
[Additional equipment used:
Measurement Uncertainty: +/-1.7dB
&A Marker 1 [T1] RBW 30 kHz RF Att 0 dB
" Ref Lvl -65.37 dBm VB 30 kHz Mixer -10 dBm
30.2 dBm 2 .32250000 GH=z SWT 5 s Umit dB
o]
45.3 pPB (ffset v |[T1 -65[.37 dBm|
2.3%250000 GHz
-10 T [PHR O ST oBm
ACH Up -80].95 dB
_op o o W e W e o W it NI SNILY o aCH 1o —49 90 dB
AL |LT1 0.0 dB
0.0¢pO0O0CpP0o0 H=z
-30
1IVIEW 1RM
40
-50
_B0 /f\/ LM
-70 rr/_ﬂ / \\
cul
-80f =
C
Ccp
-390 4
cll \
, 4
-100
Cemnter 2.3175 GHz 1 MHz~ Spamn 10 MHz
Date: 18.5ER.2002 12:49:59
Notes: Transmit in channel C

20deg. C

Limit = 80 + 10L og(P) or -50 dBm
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

I il

Page-2- of 6
Job No.: Date: 9/18/2002
Specification: CFR 47, Part 27 Temperature(°C): See plots
Tested By: Tom Tidwell Relative Humidity(%) Uncontrolled
EUT.: WCSBand BTS

Configuration: TX full power

2 Marker 1 [T1] RBW 30 kHz RF Att 0 dB
&5 Rat Lyl 11.23 dBm VB 30 kHz
30.3 dBm 2.31805110 GH=z SWT 5 s Unit aB
0
45.3 @B (ffset Y1 [rT1] 11.23 dBm .
2.31808[110 GHz
-10 TH[FPWR O[.0T dBm
{ ACH Up -80l.56 aB
o0 P i At ad o A = acH 1o _4 aB

T

IVIEW 1RM

—40

|
|
|

J

~-B60 <

-70

/‘/_/[/ \ cul
-80fy

Y cJ1
cCp
Ccp
-390 4
cl1 \
|
-100
Center 2.3175 GHz 1 MHz~ Span 10 MHz
Title: g°C
Date: 18.5EFP.2002 14:37:46
Notes: Transmit in channel C

Limit = 80 + 10L og(P) or -50 dBm
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

D Pl E Stabili
Page-3- of 6
Job No.: Date: 9/18/2002
Specification: CFR 47, Part 27 Temperature(°C): See plots
Tested By: Tom Tidwell Relative Humidity(%) Uncontrolled
EU.T.: WCS Band BTS
Configuration:  TX full power
Marker 1 [T1] RBW 30 kH=z RF Att 0O dB
Ref Lwvl 11.038 dBm VBIW 30 kH=z
30.3 dBm 2.31805110 GHz SWT 5 s Unit dB
45 .3 ¢#B df faget v lrT1f 11l.09 asm
: [
2.31805[110 GH=z
-10 TH PR O 79 dBm
1 ACH Up -80. 10 dB
-20 /r-mvm\]rfﬂum\[» V.,-X\ ACH | o —47 40 dB
-30 i U
1VIEW I 1RM
-40 ’
-50
-60

J T I
e NEER

ﬂ cd1
Cp
Cp
-90 |
cl1 ‘
|
-100
Center 2.3175 GHz 1 MH=z~ Span 10 MH=z
Title: 10°cC
Date: 18.5SEP.2002 14:53:33
Notes: Transmit in channel C

Limit = 80 + 10L og(P) or -50 dBm
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Page 4 of 6
Job No.: Date: 9/18/2002
Specification: CFR 47, Part 27 Temperature(°C): See plots
Tested By: Tom Tidwell Relative Humidity(%) Uncontrolled
EUT.: WCSBand BTS

Configuration: TX full power

& Marker 1 [T1] RBW 30 kHz RF Attt 0 dB
/6’ Ref Lvl 11.01 dBm VBW 30 kHz
30.3 dBm 2.31805110 GHz SWT 5 s Unit aB
45.3 pb (ffset vilrTip 11/.@1 5|
2 318050110 GH=z
-10 TH[PWR O dBm
1 ACH Up -a0l 31 dB
_o0 P N e S SV NIV, AN acd |1 o —a7 1 AR
-30 / 4 \., \/
1VIEW 1RM
40
-50
-80
,/‘// \\
-70 ./"‘/- \\
_80 /"-A// cul
L{U cd1
‘\ cp
cCp
=1a] = 1 _\_
clt \
b -
_100 18 .Se| 2002 j15:18
Center 2.3175 GHz 1 MHz~ Spamn 10 MHz
Title: 30°C
Date: 18.5EP.2002 15:18:34
Notes: Transmit in channel C

Limit = 80 + 10L og(P) or -50 dBm
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Page 5- of 6
Job No.: Date: 9/18/2002
Specification: CFR 47, Part 27 Temperature(°C): See plots
Tested By: Tom Tidwell Relative Humidity(%) Uncontrolled
EUT.: WCSBand BTS
Configuration: TX full power
Marker 1 [T1] RBW 30 kHz RF Attt 0 dB
Ref Lvl 11.11 dBm VB 30 kHz
30.3 dBm 2.31805110 GH=z SWT S s Umit dB
0
45 .3 @B (gf fset vilrT1p 11.11 dBm-
2.31805|110 GH=z
-10 T [PHR SO 0S 9B+
1 ACH Up -80[.33 dB
_20 r"’\v/"‘w /"‘~\Ur~\ A~ VMJL acH Lo —a4l 77 4B
-30 / \_/ \f \
1VIEW 1RM
-40
-50
-B0 ,_/’l \
~-70 /_F/_,/ \\
cul
-0 cd1
Cp
Ccp
-30 =4 L
cl1 u l
b
_100 18.Sep 2902 [15: 30
Cemnter 2.3175 GHz 1 MH=z~ Span 10 MH=z
Title: 40° C
Date: 18.SERP.2002 15:30:15
Notes: Transmit in channel C
Limit = 80 + 10L og(P) or -50 dBm
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Page -6- of 6
Job No.: Date: 9/18/2002
Specification: CFR 47, Part 27 Temperature(°C): See plots
Tested By: Tom Tidwell Relative Humidity(%) Uncontrolled
EUT.: WCSBand BTS
Configuration: TX full power
Marker 1 [T1] RBW 30 kH=z RF Attt 0 dB
Ref Lvl 11.23 dBm VB 30 kHz
30.3 dBm 2.31805110 GHz SWT 5 s Umit dB
8]
45 .3 @B (gffs¢t Y. lrT1h 11.23 dBm -
2.3]805110 GH=z
-10 T [PHR SO TT dbm
1 ACH Up -80|.6868 dB
oo r“ﬂv/"“\ /"’"“\Ur""\ N Ach ACH | o 44 21 dB
_30 U \_{ V \
IVIEW 1RM
-40
-50
_B0 ﬂ/_/"’l‘/ \\
-70 /_NJ/ \
cul
B = \_ cyl
Cp
! L
-90 1
cl1 l
|
_100 18.Se 2002 )15:42
Center 2.3175 GHz 1 MHz~ Span 10 MHz
Title: 50°C
Date: 18.SERP.2002 15:42:42
Notes: Transmit in channel C
Limit = 80 + 10L og(P) or -50 dBm
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

FCC PART 27, SUBPART C

WIRELESS COMMUNICATION SERVICES

PROJECT NO.:2L0436RUS1

Page-5-of 5
Job No.: 2L 0436R Date: 9/16/2002
Specification: Temperature(°C): 25
Tested By: Tom Tidwell Relative Humidity(%) 44
EUT.: 2.3 GHz WCS band BTS
Configuration:  TX full power
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
-24.50 dBm VBW 300 kHz Mixer -20 dBm
2.31500501 GHz SWT 5 s Umit dB
27.5 B Of fs¢t Y1 1[T1) -24].50 dBm -
2.31500B01 GHzILN
-10 TR O TU oBm
ACH Up -44.27 dB
S0 ATATA| ATaYa acd o —43| 33 4B
U\]U VUU AL |up —49.45 oB
ALT L |[Low -406|. 16 dB
-30 T2 10p —SE[. 58 dB
1VIEW A2 |Low —4gl.89 o [1RM
-40
-50
_,f b 4
| \
-60 ~— 15
=
o IENE
-0 _/,_// cy?2 \
- v g
cyl \
ch M
r
_80 cp
S E WSDARS
c |1
c 12
-390 2
c 3
c 13
-100 l
Center 2.3125 GHz 2 MH=z~ Span 20 MH=z
Title: 10C
Date: 16.5ER.2002 15:35:40
Notes:
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

DataPlot Occupied-Bandwidth
Page 1 of 5 Complete X
Job No.: 2L0436R Date: __9/16/2002 Preliminary:
Specification: Temperature(°C): 25
Tested By: Tom Tidwell Relative Humidity(%) 44
EU.T.: 2.3 GHz WCS band BTS
Configuration: ~ TX full power
[Sample Number: None
RBW: Refer to plots
Detector Type: Rms VBW: Refer to plots
Test Equipment Used
[Antenna: Directional Coupler: Anaren 1C087-20
Pre-Amp: Cable #1:
Filter: Cable#2:
Receiver: 1036 Cable#3:
Attenuator #1 Cable#4:
Attenuator #2: Mixer:
[Additional equipment used:
Measurement Uncertainty: +/-1.7dB
Marker 1 [T1] RBW 50 kHz RFE Attt 20 dB
<> Ref Lvli -26.23 dBm VB 300 kHz Mixer -20 dBm
30 dBm 2.31500501 GH=z SWT 5 s Umit dB
27.5 @gB Offse¢et It |1T12 _2p|. 29 dBm-
2.31500p01 GHz|LN
-10 TR 7R .90 dBm
ACH Wp -45(.88 dB
o0 NANNN M acd 1low —a3l.99 o8
UUU UVU Al fup -51. 70 aoB
AL |Low -47.15 dB
=30 208 —S0[ 7T o8
1VIEW ALT2 [Low -50[.19 aB |'RM
-40
-50
e NN ™~
;/1';’/-/\‘ \\ cu3
-70 =t L NS
L~ cl2 \
_N—Af cy2 -
80 P = WOSDARS
cp
cl1
-30 4
cyl
cyl
-100
Center 2.3125 GHz 2 MHz~ Span 20 MHz
mitle: 20C
Pate: 16.5EP.2002 12:50:23
Notes:
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Data Plot Occupied Bandwidth
Page-2-of 5
Job No.: 2L.0436R Date: 9/16/2002
Specification: Temperature(°C): 25
Tested By: Tom Tidwell Relative Humidity(%) 44
EU.T. 2.3 GHz WCS band BTS
Configuration:  TX full power
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvli -27.08 dBm VB 300 kHz Mixer -20 dBm
30 dBm 2.31500501 GH=z SWT S s Umit dB
27.5 pB Offset MR -27.08 oBm|
2.31500p01 GHzILN
-10 TF AR 9 6T dBm
ACH Up -468]. 40 dB
_op MTAYATA ATaVa) arg ow —a4] 12 dr
\‘UU VUU AT [Up -52].54 dB
ALTL [Low -47.41 dB
-30 [ B =R 18]S —= . I8
1VIEW ALtz |Low _50|.55 as |1RM
—40
-50
—60 - L~ R‘\‘_\,\ ez
r/\./“ cy3
| \\CL2
- ’_/-"" cy2
- [Saw Y
_N_’_,_N,_/\r’"r cql \.
- cp SR .
-80
SR E WOSDARS
c 11
c |2
-90 yo
c 3
c 13
-100 |
Center 2.3125 0GHz 2 MHz~ Span 20 MHz
Title: 30C
Date: 16.SEP.2002 14:39:10
Notes:
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

FCC PART 27, SUBPART C

WIRELESS COMMUNICATION SERVICES

PROJECT NO.:2L0436RUS1

E.U.T. 2.3 GHz WCS band BTS

Page-3-of 5
Job No.: 2L 0436R Date: 9/16/2002
Specification: Temperature(°C): 25
Tested By: Tom Tidwell Relative Humidity(%) 44

Configuration:  TX full power

Marker 1 [T1] RBW RF Att 20 dB
Ref Lvli -27.50 dBm VB Mixer -20 dBm
30 dBm 2.31500501 ST Umit aB
27.5 HB Offsét _>7.50 asm
[
2.31500B01 GHz]LN
-10 T O 4T dBm
A -46|.81 dB
_o0 M AN ) _44]. 14 4B
u U U A -53|.39 dB
A —47|.58 aB
-30 = —So 95 OB
1VIEW A =0l a2 as |1RM
-40
-50
-60 e
el B
-70 J_'J_,,._f +
_nr“"N_Nr ——
_80 cp
= WOSDARS
c 11
c 12
-390 =
c |3
c 13
-100 |
Center 2.3125 GHz Span 20 MHz
Title: 40C
Date: 16.5ER.2002 15:02:03
Notes:
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Page 4-of 5
Job No.: 2L 0436R Date: 9/16/2002
Specification: Temperature(°C): 25
Tested By: Tom Tidwell Relative Humidity(%) 44
EUT.: 2.3 GHz WCS band BTS
Configuration:  TX full power
& Marker 1 [T11] RBW 50 kHz RFE Att 20 dB
Ref Lvl1 —-27 .84 dBm VB 300 kH=z Mixer -20 dBm
30 dBm 2.31500501 GHz SWT 5 s Umit dB
27.5 @gB Offset w1 |11 _27.84 dBm .
2.31500p01 GHz]LN
-10 TF PR S[79 oBm
ACH Up —-46[.93 dB
o0 [MVATA] AT VAW afce o —44l.05 dB
UU\‘\.“UU AL |Up -53|.58 dB
AL |Low —-47.56 dB
-30 A J2 S 5995 &5
1VIEH A2 [Low -s0l.83 oB |1RM
—40
-50
/‘/u ~_
-B60 .
L \ cd3
/.-/‘/‘ NJc 42
cyz
-0 V_,.,-/"_’_/m == B
_M_,_,_,\— cy \\
cph -
_80 cp v
et WdSDARS
c 1
c |2
-30
c 13
c 13
—-100 l
Center 2.3125 GHz 2 MH=z~ Span 20 MHz
Title: 50C
Date: 16.SER.2002 15:06:02
Notes:
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUSL
EQUIPMENT: 2.3 GHz WCS BTS
NOTE: All testsare performed at full carrier power.

Dallas Headquarters:
802 N. Kealy

Nemko
Tel: (972) 436-9600

Fax: (972) 436-2667

Nemko Dallas, Inc.

Data Plot Spurious Emissions at Antenna Terminals
Page 1 of 16 Complete X
Job No.: 2L0436R Date:  9/18/2003 Preliminary:
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
E.U.T.: 2.3GHz BTS
Configuration:  Tx 10 Carriers
Sample Number: 1
L ocation: On site RBW: 5kHz Measurement
Detector Type: Rms VBW: 50 kHz Distance: NA m

Test Equipment Used

IAntenna: Directional Coupler: Model 1C0870-20 Cal'd prior to use
Pre-Amp: Cable#1: 1484
Filter: Cable#2:
Receiver: 1036 Cable #3:
Attenuator #1 ~ Model 2044-6dB Cal' prior to use Cable #4:
IAttenuator #2:  Model 33-20-34 Cal'd prior to use Mixer:
IAdditional equipment used:
Measurement Uncertainty: +/-1.7 dB
£ Marker 1 L[T11] RBW 5 kHz RF Attt 20 dbB
@ Ref Lv1 -36 .95 dBm VBW 50 kHz
19.9 dBm 2.31250000 GHz SWT S s Unit dB
u}
21.38 @B ffs¢t v loT1h -36l.95 dBm A
2.31250p00 GH=z
-10 CTH |[FPHR 34, 22 aBm
MMMAMWLL\MM%W% —43|.84 dB
_ \ | \ 11 \ | \lacdl —4sl.31 dB
20 U, l‘ v U T ,
-30 \
-40
-50
PJ_M ~WM/L_M
-60 -
A
W
— 70t
-80 cul
cyl
Ccp
-390 —-
cl1
clil
-100 l
Center 2.3075 GHz 1 MHz.~ Span 10 MHz
ritle: 20C
Pate: 18.5SEP.2003 17:36:05

Notes: Ambient 27 Vdc
Adjacent channel power using higher resolution

Page 43 of 86



Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy

N e m ko Lewisville, TX 75057

Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Data Plot Spurious Emissions at Antenna Terminals
Page 2 of 16
Job No.: 2L.0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHzBTS
Configuration:  Tx 10 Carriers
< Marker 1 L(T11] RBN 5 kHz RF Attt 20 db
Ref Lvl -37.16 dBm VB S50 kHz
19.9 dBm 2.31250000 GHz SWT 5 s Unit dB
u]
21.9 ¢gB QOffset vilrTap -37. 16 oBm| g
2.31250p000 GHz
-10 X TH PR 2. TY9 JdBm
M\MMNN\W‘V"\ M ~44].04 dB
_20 1| 1 \ \ac —49l. 50 dB
I u \ \ U
-30 -
-40
-50 T
N Ndh Assa
-60 2
I
-80 cul
cyl1
Cp
_90 [anl ml
cl1
cli
-100 l
Center 2.3075 GHz 1 MHz~ Span 10 MHz
ritle: 20C
Pate: 18.SEP.2003 17:36:55

Notes: Ambient 31.1 Vdc
Adjacent channel power using higher resolution
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Nemko Dal

las

EQUIPMENT: 2.3 GHz WCS BTS

Nemko

Nemko Dallas, Inc.

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Data Plot Spurious Emissions at Antenna Terminals
Page 3 of 16
Job No.: 2L 0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHz BTS
Configuration:  Tx 10 Carriers
z Marker 1 L11J RBN 5 KHz RF ATt 20 4dB
@ Ref Lvl .16 dBm VBW 50 kHz
19.9 dBm 2. 000 GH=z SWT S s Unit dB
0
21.3 ¢B Qgffset violoTip -37.16 aBm| g
2.3]1250pP00 GHz
-10 ; T PR S TS OBm
M{MMMM\"NW\ M _44].04 dB
_20 1| 1 \ \ac —45l 50 dB
1
I U \ \ U
-30 \
-40
=0 '
o " A
/‘fv\J‘ hAAA ww
-60 —
I
-80 cul
cyl1
Cp
-30 —
1
cll1
-100 l
Center 2.3075 GHz 1 MHz.~ Span 10 MHz
ritle: 20C
Pate: 18.SEP.2003 17:37:24
Notes: Ambient 22.9 Vdc
Adjacent channel power using higher resolution
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 4 of 16
Job No.: 2L 0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHz BTS
Configuration:  Tx 10 Carriers
z Marker 1 [T1] RBI S KH=z RF Attt 20 dB
é; Ref Lvi -44 .05 dBm vBW S0 kH=z
15 dBm 2.31250000 GHz SWT S s Unit [=]=}
g 3[Fe orrad v fcTp -44].05 |dBm| g
2.312500p0 |GHz
-10 THPHR > T 7 [oBm
r\l“\\n ﬂﬁ ,’\\ ACH Up -39|. P9 |aB
_20 llfu r\l n ACH Lon -28l.b2|dB
Mu \IH“‘U ALT1 Up -60|.B3|aB
ALT1 Lpw -86[.p2 |aB
-30 ACZ U6 —BE[ T [JB
ALT2 Lpw -86[.[16 |adB
-40
-50

_B80 o
v V"\u\ qu3
cu?
clg

-70 v T
/’ cyl L\{
| cp r\
-80 D i
j" g1 \\
V cll
CIZII \\‘\
-90 10 - .
13 L
av—zcl I {
—rool—1 |
Center 2.3075 GHz 3 MHz.~ Span 30 MHz
Fritle: 20C
Date: 18.SEP.2003 17:40:09

Notes: Ambient 27 Vdc
Co-adjacent channel power
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

Nemko

Nemko Dallas, Inc.

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Test Plot: Spurious Emissions at Antenna Terminals
Page 5 of 16
Job No.: 2L 0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHz BTS
Configuration:  Tx 10 Carriers
7 Marker 1 L[T1] RBW 5 KHz RF ATt 20 dB
Ref Lvl -43 .77 dBm VBW 50 kHz
15 dBm 2.31250000 GH=z SWT S s Unit dB
0
19.3| ¢B Offs violeTip -43|.[77 | eBm| g
2.31250p0pP0 |GH=z
-10 THPHR o8B T 7 [oBm
A ACH Up -37].p2|aB
\ ﬁ [
_ lnmfl rm nl acd | ol 27l ko lgr
20 - -
UU u “u" ALT1 Up -60|.B1 |dB
ALT1 Lpw -86|.p1 |dB
-30 =T Ub —EE[ TS (OB
ALT2 Lpw -86|.115 |dB
-40
-50
h4
’l’ V\N
-B0 (s (T =
qgu3
cud
-70 ot =
,f cy1 \\
s cp A
_ C .
80 j"J " T
cli1
c12'/ \
-30 -
13
let f W
~rool—L |
Center 2.3075 GHz 3 MHz~ Span 30 MHz
ritle: 20C
Pate: 18.SEP.2003 17:39:27
Notes: Ambient 31.1 Vdc
Co-adjacent channel power
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

Nemko

Nemko Dallas, Inc.

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES

PROJECT

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

NO.:2L0436RUS1

Test Plot: Spurious Emissions at Antenna Terminals
Page 6 of 16
Job No.: 2L 0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHz BTS
Configuration:  Tx 10 Carriers
7 Marker 1 L[T11] RBW 5 KHz RF ATt 20 dB
@Ref Lvl -44 .10 dBm VBW 50 kHz
15 dBm 2.31250000 GH=z SWT S s Unit dB
0
19.3| ¢B Of fse¢ violeTip -44].10 | aBm| g
2.31250p0pP0 |GH=z
-10 THPHR B[ TI[oBm
A aCcH Up -34].ps |gB
_20 nmﬁﬂdnhn‘ AcH | ol —29l.B11d8
“U"U ““u“ ALT1 Up -61].p1 |aB
ALT1 Lpw -86|.p4 |dB
-30 =T Ub —TE[ TE (o8
ALT2 Lpw -86|.|18 |dB
-40
-50
LA/ el
,l" 1
-B0 4 . -
\ qgu3
cud
K%
-70 T+ £
/ cy1 “\
cp a
_80 - [\
al1
cli1
a0 ,hC12[ W
13
13(: 1 AI ‘il
~rool—L |
Center 2.3075 GHz 3 MHz~ Span 30 MHz
ritle: 20C
Pate: 18.SEP.2003 17:38:16
Notes: Ambient 22.9 Vdc
Co-adjacent channel power
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Nemko Dallas FCC PART 27, SUBPART C

WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy

N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 7 of 16
Job No.: 2L 0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHz BTS
Configuration:  Tx 10 Carriers
7 Marker 1 L[T11] RBN 5 KHz RF ATt 20 dB
@Ref Lvl -38.60 dBm VBW S0 kHz
19.9 dBm 2.31250000 GH=z SWT 5 s Unit dB
21.8 ¢B Qgffset Yo loTap -38[.60 dBm| g
2.31250000 GHz
-10 TH PR 3337 S8
A )
MNNHAW‘\‘MAM U‘ \,at;{/aﬂ —as|.05 oB
_20 [\ U/ \ INU\\ ac Lﬂ —asl a2 gB
| U ) ‘\ \ \ U l [
-30 1 \
-40
-50
P [~ A
oo A WA
.//ﬂ)/
- 70pA
-80 cul
cy1
Cp
-90 ——
cl1
cll1
-100 l
Center 2.3075 GHz 1 MHz.~ Span 10 MHz
rtle:
Date: 18.SERP.2003 17:24:47
Notes: +10° C
Adjacent channel power using higher resolution
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy
N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 8 of 16
Job No.: 2L.0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHzBTS
Configuration:  Tx 10 Carriers
7 Marker 1 L[(T1] RBW 5 KH=z RF Attt 20 dB
@Ref Lvl -45 .25 dBm VB S0 kHz
15 dBm 2.31250000 GH=z SWT 5 s Umit dB
u)
19.39| gB Of fs¢ Y1 lrT1p -45|.pS | aBm| gy
2.312500pP0 |GH=z
-10 TH [FPER Z7-B0 [gBm
AacH Up -32|.p6 |aB
_o0 "Iﬂﬂﬂﬂﬂﬁﬁr\ acH | o =32l b3 1dp
U\luu uu“u ALT1 Up -62|.119 |dB
ALT1 Lpw -85|. p5 |aB
-30 ~C 2 Ub —B5[.PB [dB
ALTZ2 Lpw -85|.p8 |dB
-40
-50
M =
60 Mf, N =2
A qu3
\\E cud
2
-70 7 uy —
[
cyl
/ Cp
-80 a1
cli1
clz2
-390 ——
1—‘C Il.: J \
“rool—L 1
Center 2.3075 GHz 3 MHz~ Span 30 MHz
ritle:
Date: 18.SEP.2003 17:23:56

Notes: +10° C
Co-adjacent channel power
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Nemko Dallas FCC PART 27, SUBPART C

WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy

Tel: (972) 436-9600

Fax: (972) 436-2667

Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 9 of 2L 0436R
Job No.: 2L 0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHzBTS
Configuration:  Tx 10 Carriers
Z Marker 1 L[T1] RBUW 5 kHz RF ATt 20 dB
@Ref Lvl . vBW 50 kHz
19.9 dBm 2.3 SWT S s Unit dB
21.38 B (ffs¢t vilrTp -39|.04 coBm| g
2.31250000 GHz
-10 TH PR I3 3T oBm
MMMAM\ lﬂ){p‘\\pﬁi —aa4|. 72 oB
_20 L \ A . \\ 1 \ aCHy =49 22 dBR
HERRREREER
-30 \ \ |
-40
-50
S | N,
',of"’ ‘W‘!\"“/\w
VA~
-60 ~4p-N
JJU{J
) E
cul
-80 chl
Cp
cl1
-90 —
-100
Center 2.3075 GHz 1 MHz.~ Spam 10 MHz
frtle:
Pate: 18.5EP.2003 17:13:24
Notes: o°c
Adjacent channel power using higher resolution
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

Nemko

Nemko Dallas, Inc.

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Data Plot Spurious Emissions at Antenna Terminals
Page 10 of 2L0436R
Job No.: 2L.0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHzBTS
Configuration:  Tx 10 Carriers
7 Marker 1 L[T11] RBW 5 KHz RF ATt 20 dB
@Ref Lvl -45.23 dBm VBW 50 kHz
15 dBm 2.31250000 GH=z SWT 5 s Umit dB
0
19.9| §B Of fs¢ violoTip -45|.p3 | eBm| g
2.312500pP0 |GHz
-10 TH [PAR 2. BZ [9Bm
'4 ACH Up -28|.p7 |gB
_20 ﬂnﬂ | acHd | o -321.B5 148
"\]UU u ALT1 Up -62|.|112 |dB
ALT1 Lpw -85|.p3S |dB
-30 (A1 O -89 B aB
ALT2 Lpw -85|.B2 |dB
-40
-50 /J
w
S T .
-60 E
% qu3
cuZ)
2
-70 / ey
/ cyl
Cp
-80 - N
qd 1
/ cli \
lei2] \
1 3
7 q
~rool—L|
Center 2.3075 GHz 3 MHz.~ Span 30 MHz
rtle:
Pate: 18.SEP.2003 17:14:13
Notes: o°c
Co-adjacent channel power
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

Nemko

Nemko Dallas, Inc.

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Test Plot: Spurious Emissions at Antenna Terminals
Page 11 of 2L0436R
Job No.: 2L.0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHzBTS
Configuration:  Tx 10 Carriers
Z Marker 1 L[ T1] RBUW S KH=z RF Attt 20 dB
@Ref Lvl -39.36 dBm VBW 50 kHz
19.9 dBm 2.31250000 GH=z SWT S s Unmit dB
21.9 ¢B ffs¢t v |lcT1b -39|.36 dBm A
2.31250000 GHz
-10 TH PR I3[ BT oBm
IMMM/«/‘A‘MJ\MN{MM -48[.67 o8B
_ \l \ \l | | ] \lac 4710 dB
20 U ‘ |\ U J -
-30 .
—40
-50
[ ‘\MuN\/\/M
_ M
) IN,J‘-*‘)JNA”V
-70
-80 cul
cyl
Cp
-390 ——
cl1
clil
-100 l
Center 2.3075 GHz 1 MHz~- Span 10 MH=z
ritle:
Pate: 18.5SEP.2003 17:58:49
Notes: +30° C

Adjacent channel power using higher resolution
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy
N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 12 of 2L.0436R
Job No.: 2L 0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHz BTS
Configuration:  Tx 10 Carriers
Marker 1 [T1] RBW 5 kHz RF Att 20 dB
Ref Lvl1 -46.87 dBm VBW S50 kH=z
15 dBm 2.31250000 GHz SWT 5 s Unit daB
0
13.9| gB Of fse v frTap -46|.B7 [9Bm| g
2.312500p0 |GHz
-10 THPFRR 7Bz [dBm
'ﬂ"]ﬂf‘h A‘I‘,h“,\ ACH Up -28|.Pp6 |dB
_20 /AIAT | ml! ace | ol -32. bolam
\l“u u u ALT1 Up -61].B2 |dB
ALT1 Lpw -86|.|19 |dB
-30 ACTZ Up —B5[ P2 o8B
ALT2 Lpw -85(.p2 |dB
-40
-50
-~
A
-B60 '\J M..l e
/’M il qu3
[ cul
v 2
-70 ]J 1<u1 \
s c 4
A‘/ Cp \\
CD "
-8b o 41T i
/ clt
CIZ/\’
N=Ts] | M DY S IR N I S N I S S S S S
3
V:JC 1Iq ‘J h
—roo—1 |
Center 2.3075 GHz 3 MHz.~ Span 30 MHz
Title:
Date: 18.SEP.2003 17:57:33
Notes: +30° C
Co-adjacent channel power
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy

N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 13 of 2L.0436R
Job No.: 2L.0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHzBTS
Configuration:  Tx 10 Carriers
7 Marker 1 [ T1] RBW 5 KHz RF ATt 20 dB
@ Ref Lvl -40.96 dBm vVBW S0 kHz
19.9 dBm 2.31250000 GH=z SWT 5 s Unmit dB
21.38 ¢B ffset v lrT1p -40[. 96 oBm| g
2.31250000 GH=z
-10 r CH [PRR 33[-69 dBm
-46|.
MMMFJ\“M\[M’% M/’“ﬁ{ﬁmﬁ 6l.29 a8
_20 | [ \ll \ \ \(arl | 47,57 dB
U ‘ |\ \ U \ ‘l‘
-30 -
-40
-50
o [N
_e0 Nk AN A .
- 70
-80 cul
cyl
cp
-390 —
cl1
cll
-100 l
Center 2.3075 GHz 1 MHz~ Span 10 MHz
ritle:
Date: 18.SEP.2003 18:07:54

Notes: +40° C
Adjacent channel power using higher resolution

Page 55 of 86



Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy
N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 14 of 2L0436R
Job No.: 2L 0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHz BTS
Configuration:  Tx 10 Carriers
7 Marker 1 L[(T1] RBW 5 KHz RF ATt 20 dB
i; Ref Lvl -46.79 dBm VBW 50 kHz
1S5 dBm 2.31250000 GH=z SWT S s Unit dB
° 19.39| pB Offs¢ vilcTap -46|.[79 | aBm| g
2.31250p0pP0 |GH=z
-10 TH PR 7 FB [oBm
A A e o I s
-20 ol = dB
mu“ U ALT1 Up -B62|. B6 |dB
ALT1 Lew -85|. B2 |dB
-30 T2 0P B[ BB (OB
ALT2 Lpw -89|. p6 |dB
-40
-50

-60

-80 (C1
/4 cll1 h-\\

cl2/

-390 —- ,I uL

cl3 { 1

e | N
~rool—1 |

Center 2.3075 GH=z 3 MH=z~ Span 30 MHz

rtle:
Pate: 18.SEP.2003 18:08:47

Notes: +40° C
Co-adjacent channel power
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy
N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 15 of 2L.0436R
Job No.: 2L0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
E.U.T.: 2.3GHz BTS
Configuration:  Tx 10 Carriers
7 Marker 1 L[T1] RBW 5 KH=z RF Attt 20 dB
ig Ref Lvl -40.47 dBm VBW 50 kHz
19.9 dBm 2.31250000 GHz SWT S s Umnit aB
=75 Fs grespe v llT1p -40[. 47 cBm| gy

2.31250p00 GHz
-10 T PR 3365 oBm

- ¥ T e N O A
AREREEE

-30

-40

-50

: A A
o - WA A

—7D’~A
-80 cul
cyl
Cp
-90 ——
cl1
cli1
-100 l
Center 2.3075 GHz 1 MHz.~ Spam 10 MH=z
rtle: 20C

Pate: ﬁ.2003 18:18:20
N

otes: +50° C
Adjacent channel power using higher resolution
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Data Plot Spurious Emissions at Antenna Terminals
Page 16 of 16
Job No.: 2L 0436R Date: 9/18/2003
Specification: Part 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3GHzBTS
Configuration:  Tx 10 Carriers
4 Marker 1 [T11] RBW S kHz RF ATt 20 dB
@Ref Lvl -48 .39 dBm VBW 50 kHz
15 dBm 2.31250000 GH=z SWT S s Umit dB
0
19.9| §B Offse¢ v lrTap -48[.B9 |2Bm| gug
2.31250p0pP0 |GHZz
-10 TH PR 23 B E I K11
ACH Up -32|.B1 |dB
_20 nnn \ aced 1 o 31l B> ld8
“U\lu u ALl up -62|.ps |oB
ALT1 Lpw -89|.p2 |dB
-30 ATT2 U6 —BS[ 6 [oB
ALTZ2 Lpw -895|.B6 |dB
—40
-50
1 M
-60 T
v\’( qu3
/ “\“\ £497
~C U2
-70 T T ~
/" cd1 N\
cp N
C
-80 " T
cli
cl2
-390 —
1:‘C 113 } \

—1oob—L |

Center 2.3075 GHz 3 MH=z~ Span 30 MHz
ritle:
Pate: 18.SEP.2003 18:17:32

Notes: +50° C
Co-adjacent channel power
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

Nemko

Nemko Dallas, Inc.

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Data Plot Spurious Emissions at Antenna Terminals
Page 1 of 16 Complete X
Job No.: 210436 Date:  9/18/2003 Preliminary:
Specification: PART 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
E.U.T.: 2.3 GHz bts
Configuration: 10 CARRIERS
Sample Number: 1
Location: ON SITE RBW: 5kHz Measurement
Detector Type: Rms VBW: 50 kHz Distance: NA m
Test Equipment Used
IAntenna: Directional Coupler: Model 1C0870-20 Cal'd prior to use
Pre-Amp: Cable#1: 1484
Filter: Cable #2:
Receiver: 1036 Cable #3:
Attenuator #1 ~ Model 2044-6dB Cal' prior to use Cable #4:
IAttenuator #2:  Model 33-20-34 Cal'd prior to use Mixer:
IAdditional equipment used:
Measurement Uncertainty: +/-1.7 dB
&/ Marker 1 [T1] RBW S kHz RF Att 10 dB
&5 Ref Ly -45.42 dBm VBW 50 kHz
9.9 dBm 2.35250000 GHz SWT 5 s Unit aB
s}
21.39 @B Qffset v rT1p -45[. 42 dBm| g
2.39p250000 GHz
-10 A e T = Z7[ 10 dBm
| \i i\i:\l “1\[ \\ ‘\\VN\’N‘\IA ] -44{.05 4oB
_20 | | o il ‘J Hach 1 o —aal 80 4B
U U U UALTl Up -75).17 dB
ALT1 Lpw -67.68 dB
-30
-40
-50 A/‘J L\J’\A. A
S
A A
gy s MNaa
-60 A2
"
-70 =2
2= |
cul
cul
-80 cp
cp
cC
-90 1
-cl2
E_C 12
-100
Center 2.3575 GHz 1 MHz~ Span 10 MHz
Title: 20C
Date: 18.SEP.2003 10:49:41
Notes: Ambient 27 Vdc
Adjacent channel power using higher resolution
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

Nemko

Nemko Dallas, Inc.

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Data Plot Spurious Emissions at Antenna Terminals
Page 1 of 16 Complete X
Job No.: 210436 Date:  9/18/2003 Preliminary:
Specification: PART 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
E.U.T.: 2.3 GHz bts
Configuration: 10 CARRIERS
Sample Number: 1
Location: ON SITE RBW: 5kHz Measurement
Detector Type: Rms VBW: 50 kHz Distance: NA m
Test Equipment Used
IAntenna: Directional Coupler: Model 1C0870-20 Cal'd prior to use
Pre-Amp: Cable#1: 1484
Filter: Cable #2:
Receiver: 1036 Cable #3:
Attenuator #1 ~ Model 2044-6dB Cal' prior to use Cable #4:
IAttenuator #2:  Model 33-20-34 Cal'd prior to use Mixer:
IAdditional equipment used:
Measurement Uncertainty: +/-1.7 dB
&/ Marker 1 [T1] RBW S kHz RF Att 10 dB
&5 Ref Ly -45.42 dBm VBW 50 kHz
9.9 dBm 2.35250000 GHz SWT 5 s Unit aB
s}
21.39 @B Qffset v rT1p -45[. 42 dBm| g
2.39p250000 GHz
-10 A e T = Z7[ 10 dBm
| \i i\i:\l “1\[ \\ ‘\\VN\’N‘\IA ] -44{.05 4oB
_20 | | o il ‘J Hach 1 o —aal 80 4B
U U U UALTl Up -75).17 dB
ALT1 Lpw -67.68 dB
-30
-40
-50 A/‘J L\J’\A. A
S
A A
gy s MNaa
-60 A2
"
-70 =2
2= |
cul
cul
-80 cp
cp
cC
-90 1
-cl2
E_C 12
-100
Center 2.3575 GHz 1 MHz~ Span 10 MHz
Title: 20C
Date: 18.SEP.2003 10:49:41
Notes: Ambient 27 Vdc
Adjacent channel power using higher resolution
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Data Plot Spurious Emissions at Antenna Terminals
Page 2 of 16
Job No.: 210436 Date: 9/18/2003
Specification: PART 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3 GHz bts
Configuration: 10 CARRIERS
£ Marker 1 L(T1] RBW 5 KkHz RF Attt 10 dB
Ref Lvl -45.94 dBm VBW 50 kH=z
9.9 dBm 2.35250000 GHz SWT S s umit dB
u]
21.3 B (ffset vy lrT1p -45).84 oBm| g
2.39P250p000 GHz
-10 /ﬁlﬂ\ "W ﬁg = 26l. 95 dBm
\ \ | \I \ M”\{L -44|.50 dB
_>p il [ 1 | Uacdl | o —as|l 0B 48
\ 4
\l \J U ALT1 Up -75|.80 dB
ALT1 Lpw -67. 73 dB
-30
-40
_50 ,J EXYY
/‘MW - VM\ML/\‘W
-60 \\““"«)\\
-70 ==
cerz= |
cul
cJl
-80 cp
Ccp
cl1
-90 —
-c 12
-c 12
-100
Center 2.3575 GHz 1 MHz.~ Span 10 MHz
Fritle: 20C
Pate: 18.SEP.2003 10:51:54

Notes: Ambient 31.1 Vdc
Adjacent channel power using higher resolution
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

Nemko

Nemko Dallas, Inc.

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Data Plot Spurious Emissions at Antenna Terminals
Page 3 of 16
Job No.: 210436 Date: 9/18/2003
Specification: PART 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3 GHz hts
Configuration: 10 CARRIERS
4 Marker 1 L[ T1] RBUW 5 kHz RF Attt 10 dB
@Ref Lvl -46 .04 dBm VBW S0 kH=z
9.9 dBm 2.35250000 GH=z SWT S s Umit aB
0
21.9 ¢B Qffset vilrTap -46(.04 dBm| g
2.39250000 GH=z
-10 :
(A [ o ’Nw\ | S15M Ly ZB[- 90 oBm
[ \ \' \\' ‘l \\ \ ‘\’g —44|.a5 oB
_s0 U u L \J L liar _asl 0> ar
U \J U UALTI up -75|.96 dB
ALT1 Lbw -68|.24 dB
-30
-40
_s0 — J A -
o M 1
WW\»«I ’\’\I\V\J\\
-60 ~
-70 I~
ez |
cul
cdl
-80 Cp
cp
cl1
-390 —
-c 12
- C 12
-100
Center 2.3575 GHz 1 MHz.~ Span 10 MH=z
ritle: 20C
Date: 18.SEP.2003 10:54:00
Notes: Ambient 22.9 Vdc
Adjacent channel power using higher resolution
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy

Nemko

Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 4 of 16
Job No.: 210436 Date: 9/18/2003
Specification: PART 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3 GHz bts
Configuration: 10 CARRIERS
74 Marker 1 L[T1] RBIW 5 KHz RF ATt 20 dB
@Ref Lvl -45.01 dBm VBW 50 kHz
19.9 dBm 2.35250000 GH=z SWT 5 s Unmit dB
o
21.9| gB Of fset v lrT1 -45(.01 |aBm| g
2.352500pP0 |GH=z
-10 TH[PHR 27 A5 [IBm
ACH Up -29|.K49 |dB
_20 . ACH | ow -35l.ho |dB
\ aLT1l up —80|.p4 |oB
\ \ ALT1 Low -80|.p4 |dB
-30 B ll )
-40
-50
-60 M
m/\;w \\\
o]
-70 — Tg
/’j/ \ qu?2
Ful
/] cul \\
-80 Th
C P
¢ 1)1
I N
=
v':C ] I\AI W
rool—1 1
Center 2.3575 GHz 3 MHz.~ Span 30 MHz
ritle: 20C
Date: 18.SEP.2003 13:07:28

Notes: Ambient 27 Vdc
Co-adjacent channel power
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Nemko Dallas FCC PART 27, SUBPART C

EQUI

WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

PMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy

N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 5 of 16
Job No.: 210436 Date: 9/18/2003
Specification: PART 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3 GHz bts
Configuration: 10 CARRIERS
7z Marker 1 [T11] RBW 5 KH=z RF Attt 20 dB
@Ref Lvl -45.87 dBm VBW 50 kHz
19.9 dBm 2.35250000 GHz SWT S s Unmit aB
o]
21.9| gB Offsé¢t v |71 —a45|.B7 |aBm A
2.35250p0p0 |GHz
-10 TH PR [ B3oBm
ACH Up -34].[73 |aB
_>0 AaCH | 0w 30l BaldB
\ ] \ ALT1 up -80|. k2 |dB
\ \ ALt Low -8o|.k2|aB
-30 —
-40
-50
-60
Ty i
-70 —
J/v"v qu2
‘(/ o1
cJl
-80 Cp
D
a0 - / L '8
A \
“1ooL—L |
Center 2.3575 GHz 3 MHz~ Span 30 MHz
ritle: 20C
Pate: 18.SEP.2003 13:42:53
Notes: Ambient 31.1 Vdc
Co-adjacent channel power
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy
N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 6 of 16
Job No.: 210436 Date: 9/18/2003
Specification: PART 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3 GHz bts
Configuration: 10 CARRIERS
7 Marker 1 L[T1] RBW 5 kHz RF Attt 20 dB
@Ref Lvl -44 .80 dBm VB 50 kHz
19.9 dBm 2.35250000 GH=z SWT S s Umit dB
6]
21.9| §B Offs¢t viltT1 -44].BO | aBm| gug
2.35250pp0 |GH=z
-10 THPRR T B> oBm
ACH Up -35|. k3 |aB
_20 ACH | o —2al.bolas
\[‘ A ALT1 Up -80|.p4 |aB
\’ ALT1 Low -80|.p4 |oB
-30
-40
-50
-60
o] T
-70 f.,f“MN TO
qu2
'Jyfr Fu 1l
cJll
-80 I Ccp \
A/ Cp
a0 ! [\
1’)C ll2 m”y \m
—1ool—1 |
Center 2.3575 GHz 3 MHz~ Span 30 MHz
ritle: 20C
Date: 18.SEP.2003 13:44:00

Notes: Ambient 22.9 Vdc
Co-adjacent channel power

Page 65 of 86



Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy
N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 7 of 16
Job No.: 210436 Date: 9/18/2003
Specification: PART 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3 GHz hts
Configuration: 10 CARRIERS
z Marker 1 L[T11] RBI 5 KHz RF ATt T0 dB
@Ref Lvl -43.52 dBm VB S0 kHz
9.9 dBm 2.35250000 GH=z SWT 5 s Unit dB
(u)
21.9 ¢gB (ffset Y1 lrT1h -43.52 dBm| g
. . . A , 2.39250000 GHz
_10 N L '
o /lu\w\ N | q = >7[ 3T oBm
[ \ \ \, \ | —43|.25 dB
_20 | \l | | - | HacH ol —44] 35 dB
U U JAU‘l Ulb -74].66 oB
ALT1 Lpw -66|. 72 dB
-30
—40
N
0 e WAS TINA
4 A N/
B wal N\J\A\%
_60 '\l.‘}\:
-70 ===
2= |
cul
cyl
-80 cp
cp
cl1
_90 11
~-cl2
Fc12
-100
Center 2.3575 GHz 1 MHz~ Span 10 MH=z
Fritle:
Date: 18.SEP.2003 11:57:59

Notes: +10° C
Adjacent channel power using higher resolution
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

Nemko

Nemko Dallas, Inc.

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Test Plot: Spurious Emissions at Antenna Terminals
Page 8 of 16
Job No.: 210436 Date: 9/18/2003
Specification: PART 27 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
EU.T. 2.3 GHz bts
Configuration: 10 CARRIERS
Z Marker 1 L[T11] RBW 5 kHz RF ATt TO dB
@Ref Lvl -45.77 dBm vBW 50 kHz
9.9 dBm 2.35250000 GH=z SWT S s Umit dB
0
21.9| gB Offse¢t v, |[(T1) -45[.[77 | aBm| g
2.352500pP0 |GH=z
-10 T AR TH [FRR Z7/ B 7 [dBm
T e | o=
_20 i i ACH | ow -37l.holas
u ALT1 Up -90].PS (dB
ALT1 Low -90|.p5S |aB
-30
—40
M
-50 VJ‘J =
1
W"”"}\WN ‘\\
/
- .r‘/fm \\\‘
-70 - —
/JJ qdu2
Ful
_8o Vs cul \4\
o cp
P cp
NI ¢ 11 \\.
—-gan = 11 -
KR r o T b
Center 2.3575 GHz 3 MHz.~ Span 30 MH=z
Fritle:
Date: 18.SEP.2003 12:00:37
Notes: +10° C
Co-adjacent channel power
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Data Plot Spurious Emissions at Antenna Terminals
Page 9 of 16
Job No.: 20436 Date: 9/18/2003
Specification: PART 27 Temperature(°C): 22
Tested By: D.LIGHT Relative Humidity(%) 40
EU.T. 2.3GHzBTS
Configuration: 10 CARRIERS
< Marker 1 L[T11] RBW 5 KH=z RF Attt 20 dB
® Ref Lvl -45 .30 dBm VBW 50 kH=z
19.9 dBm 2.35250000 GH=z SWT 10 s Umit dB
o
21.3 @B ffs¢t vilcT1h -45|.30 oBm| gy
2.392500p00 GH=z
-10 TH PR o753 oBm
aCH Up —a4|.22 oB
-20 - L ACH 1o 441 19 dB
I‘.u“i ‘iuq \ W M“‘l'\&t\ Yb -79]. 75 oB
\ “ ‘J | \ \“ l \JAL 1 Upw -67.06 oB
-30
(l [ ‘\l [
-40
-50
80 WX et 'A"J MY
b M My L“‘lﬂ
Ny
e o]
cul
ol
-80 =T
Cp
cl1
-90 —
-c 12
[-c 12
-100
Center 2.3575 GHz 1 MHz.~ Span 10 MHz
ritle:
Date: 18.SEP.2003 13:06:11

Notes: o°c
Adjacent channel power using higher resolution
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1
EQUIPMENT: 2.3 GHz WCS BTS
Dallas Headquarters:
802 N. Kealy
N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.
Data Plot Spurious Emissions at Antenna Terminals
Page 10 of 16
Job No.: 210436 Date: 9/18/2003
Specification: PART 27 Temperature(°C): 22
Tested By: D.LIGHT Relative Humidity(%) 40
EU.T. 2.3GHzBTS

Configuration: 10 CARRIERS

7 Marker 1 LT11] RBN 5 KHz RF ALt 20 dB
Ref Lvl -45.01 dBm VBW S0 kHz
19.9 dBm 2.35250000 GH=z SWT S s Unit daB
o
21.9| ¢B Offsegt vi[rT1) -45|.p1 | Bm| g
2.35250pp0o [GHz
-10 THPRR ~7[F5 [oBm
ACH Up -29|.p9 |aB
_>0 - aCH | ow —35l holde
F \‘ ALT1 Up -80|.pa |oB
\ ALT1 Low -80|.p4 |aB
-30 - 3
—40
-50
_60 - 3 N
A”“’ﬂ”ﬂ Vk\“\
e
-70 (egw)
/ \ qu?2
t Ul
_80 /] cJl ‘\
II Ej \\
// —p
a1
I N
14
S \e
—rool—L_|
Center 2.3575 GHz 3 MHz~ Span 30 MHz
ritle:
Date: 18.5SEPRP.2003 13:07:28
Notes: o°c

Co-adjacent channel power
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

Nemko

Nemko Dallas, Inc.

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Test Plot: Spurious Emissions at Antenna Terminals
Page 11 of 16
Job No.: 20436 Date: 9/18/2003
Specification: PART 27 Temperature(°C): 22
Tested By: D.LIGHT Relative Humidity(%) 40
EU.T. 2.3GHz BTS
Configuration: 10 CARRIERS
z Marker 1 [T11] RBNW 5 KHz RF Attt 20 dB
@Ref Lvl -44 .77 dBm vBW 50 kHz
19.9 dBm 2.35250000 GHz SWT 5 s Umit dB
0
21.8 pB ({ffset viltTip a4 77 oBm| g
2.3%250p00 GH=z
-10 CH |[FHRR 71- 20 OBm
ACH Up -44|.13 aB
_20 — acH Lo —44l. 654 dB
I i\ \' /“'"“1, \ “lfr\l\l’u\"\ '\t\: -78l.13 aB
|| \J \ \” il \[AL 1 Upw —67.12 B
R
-40
-50
- ) o
WWRRVEY Sl \"\*’\'\,f\m
. \M"««
cul E
cul
-80 Cp
cp
cl1
-390 —
:Cl?
-c 12
-100
Center 2.3575 GHz 1 MHz.~ Span 10 MHz
ritle:
Pate: 18.5SEP.2003 14:02:01
Notes: +30° C
Adjacent channel power using higher resolution
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy

N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 12 of 16
Job No.: 210436 Date: 9/18/2003
Specification: PART 27 Temperature(°C): 22
Tested By: D. LIGHT Relative Humidity(%) 40
EU.T. 2.3GHzBTS
Configuration: 10 CARRIERS
73 Marker 1 L[T11] RBW 5 kHz RF Attt 20 dB
@Ref Lvl -45.06 dBm VBW 50 kHz
19.9 dBm 2.35250000 GHz SWT 5 s Umnit dB
(8]
211.9 HB Of fsgt v |l[T1) -45(.D6 [Bm| gy
2.352500p0 [GH=z
-10 CH[FWR 7/ BY [oBm
aCH up -29.p7 |aB
_20 X ACH | ow -330.ki [oB
!][‘ -lr\ ALT1 Up -80|.p7 |aB
\ \ ALT1 Low -80|.p7 |dB
-30 u
-40
-50
-60 N
W
- \\
~
-70 mr\,w"w < [=4=]
/ \ qu?2
Ful
_8n /] cul \
Cp \;\
/ CP
a1
_gp i S = 1 1 \\\
vqc l|2 ;JI W
—rool—L |
Center 2.3575 GHz 3 MHz.~ Span 30 MHz
Frtle:
Pate: 18.SEPR.2003 14:01:05
Notes: +30° C
Co-adjacent channel power
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy
N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 13 of 16

Job No.: 210436 Date: 9/18/2003

Specification: PART 27 Temperature(°C): 22

Tested By: D.LIGHT Relative Humidity(%) 40

E.U.T. 2.3GHzBTS

Configuration: 10 CARRIERS

73 Marker 1 L[(T11] RBW 5 kHz RF Attt 20 dB
@Ref Lvl -45.58 dBm VBW 50 kHz
19.9 dBm 2.35250000 GHz SWT S s Umnit dB
21.9 ¢gB QOffset v, T -45|.58 dBm| g
2.39250000 GHz
-10 TH PR 7 T7 oBm
aCH Up -44|.38 oB
-20 - 0 A AacCH LLob —44]l 34 dB
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Fitle:
Pate: 18. SEFP.2003 14:29:00

Notes: +40° C
Adjacent channel power using higher resolution
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy

N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 14 of 16
Job No.: 20436 Date: 9/18/2003
Specification: PART 27 Temperature(°C): 22
Tested By: D. LIGHT Relative Humidity(%) 40
EU.T. 2.3GHz BTS
Configuration: 10 CARRIERS
Z Marker 1 L[T1] RBW 5 kHz RF Attt 20 dB
@Ref Lvi -44 .32 dBm VBW 50 kHz
19.9 dBm 2.35250000 GH=z SWT S s Umit dB
0
21.9| gB Of fse¢t vi1 113 -44(.B2 |dBm| g
2.35250[0p0 [GHz
-10 CTHPHR BT [oBm
ACH Up -28|.B7 |dB
_20 _ ACH | ow -34.BE |08
1 " ALT1 Up -80|.h7 |aB
\ ALT1 Low -80|.b7 |oB
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-80 A cul K
V Cp \
I Cp
/J ¢ 11
-390 ¥ ) A\1
1£q W
Center 2.3575 GHz 3 MHz.~ Spamn 30 MHz
ritle:
Pate: 18.SEP.2003 14:30:00
Notes: +40° C
Co-adjacent channel power
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Dallas Headquarters:
802 N. Kealy
N e m ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Test Plot: Spurious Emissions at Antenna Terminals
Page 15 of 16
Job No.: 20436 Date: 9/18/2003
Specification: PART 27 Temperature(°C): 22
Tested By: D.LIGHT Relative Humidity(%) 40
EU.T. 2.3GHz BTS
Configuration: 10 CARRIERS
z Marker 1 L[ T1] RBW S KH=z RF Attt 20 dB
@Ref Lvl -44 .91 dBm VvBW S0 kH=z
19.9 dBm 2.35250000 GHz SWT 5 s Unit dB
21.9 ¢B ffs¢t v lcT1Db -44(.91 dBm| g
2.39250000 GH=z
-10 TH PR oB[ O3 oBm
ACH Up -44].08 dB
_20 acH Lol —43l.63 g8
fu““im\iuq/‘ﬂﬂ”v"\,“‘"\ (B 8 -79|.90 oB
|| \ I\ \ \jAL 1 Ubuw -66[.81 oB
_30 | 1 |
T[]0
-40
-50
-60 — '\"'\J
| Rt ki ,W\\
-70 J\”“(E?z‘
cul ;;
cdl
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cl1
-390 —
-c 12
- C 12
-100
Center 2.3575 GHz 1 MHz.~ Span 10 MH=z
ritle:
Pate: 18.SEP.2003 14:59:16
Notes: +50° C
Adjacent channel power using higher resolution
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Nemko Dallas

EQUIPMENT: 2.3 GHz WCS BTS

Nemko

Nemko Dallas, Inc.

FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Data Plot Spurious Emissions at Antenna Terminals
Page 16 of 16
Job No.: 20436 Date: 9/18/2003
Specification: PT 27 Temperature(°C): 22
Tested By: D.LIGHT Relative Humidity(%) 40
EU.T. 2.3GHzBTS
Configuration: 10 CARRIERS
7z Marker 1 L[T11] RBW 5 KH=z RF Attt 20 dB
@Ref Lwvl -42 .37 dBm VBW 50 kHz
19.9 dBm 2.35250000 GHz SWT S s Unmit dB
a]
21.9| pB Dffset vilrT1) -42|.B7 |aBm| g
2.35250pp0 |GHz
-10 TH PR 2o B STm Kel= 1
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-~ \\
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tu 1l
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-80 A/ =t \
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Il qd 1
_ao oy, P
NEIEIW, \
—roob—1L |
Center 2.3575 GHz 3 MHz.~ Span 30 MHz
ritle:
Pbate: 18 .SEP.2003 15:00:06
Notes: +50° C
Co-adjacent channel power
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Section 8. Test Equipment List
Nemko ID Description Manufacturer Serial Number | Calibration | Calibration
Model Number Date Due
1036 SPECTRUM ANALYZER ROHDE & SCHWARZ 830844/006 12/18/01 12/19/03
FSEK30
1042 CABLE, 4M STORM N/A 06/14/02 06/14/03
PR90-010-144
1304 HORN ANTENNA ELECTRO METRICS 6151 07/30/01 07/31/03
RGA-60
1283 Spectrum analyzer display Hewlett Packard 1811A00223 10/17/01 10/17/02
85662A
1016 Pre-Amp HEWLETT PACKARD 2749A00159 07/15/02 07/15/03
8449A
1484 Cable 2.0-18.0 Ghz Storm N/A 07/15/02 07/15/03
PR90-010-072
1485 Cable 2.0-18.0 Ghz Storm N/A 07/15/02 07/15/03
PR90-010-216
Power meter Agilent GB41290732 10/05/01 10/05/02
E4416A
Power sensor Agilent US40440319 08/16/02 08/16/03
E9327A
Directional coupler Anaren 136 cBU N/A
1C087-20
Power meter Agilent 12/11/02 12/11/03
E4419B GB39401846
Power sensor Agilent 12/11/02 12/11/03
E9401 MY41495108

Page 76 of 86



Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Section 9. Test Details

Page 77 of 86



Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

| NAME OF TEST: RF Power Output PARA. NO.: 2.1046

M ethod Of M easur ement:

Antenna Conducted:
The maximum RMS power is measured with a power meter. In some cases the spectrum analyzer
is amplitude offset for the channel power to match the power meter absolute power measurement.

E.l.R.P.

If the antenna is not detachable from the circuit then the EIRP is measured using the substitution
antenna method of measurement as described in EIA/TIA 603B. The field strength of the
fundamental emission is measured using a RBW setting on the spectrum analyzer greater than the
20 dB bandwidth of the transmitted waveform. The EUT is then replaced with an antenna with
known gain relative to either adipole or anisotropic radiator. A signal generator is used to feed
the substitution antenna until the previously measured field strength level is obtained. The level of
signal needed to drive the substitution antenna to obtain the previously measured field strength is
the erp or eirp after correction for substitution antenna gain.
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

| NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.1049

M ethod Of M easur ement:

A portion of the transmitted signal is coupled to a Spectrum Analyzer with a resolution bandwidth
of at least 1% of the bandwidth of the fundamental transmit signal. The emissions energy is
integrated over 1 MHz of spectrum.
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

| NAME OF TEST: Spurious Emission at Antenna Terminals PARA.NO.: 2.1051

Antenna Conducted:

Adjacent Band Emissions

A portion of the transmitted signal is coupled to a Spectrum Analyzer with a resolution bandwidth
of at least 1% of the bandwidth of the fundamental transmit signal. The emissions energy is
integrated over 1 MHz of spectrum.

Out of Band Emissions

A portion of the transmitted signal is coupled to a Spectrum Analyzer with a resolution bandwidth
of 1 MHz.

The limitsin CFR 47, Part 27.53(a) are given as attenuation below carrier power. The
measurement is thus a relative measurement. Both the rf output power and the spurious emission
levels are measured as RMS levels.
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

| NAME OF TEST: Field Strength of Spurious Radiation PARA. NO.: 2.1053

If the antenna is detachable from the transmitter, it is removed and replaced with a 50 ohm load.
Emissions are measured up to the 10" harmonic of the highest transmit frequency that the
transmitter is capable of producing.

If the antenna is not detachable from the transmitter, emissions are measured radiated only.

E.l.R.P.

If the antenna is detachable from the circuit then the antenna is replaced with a 50 ohm load for
thistest.. The ERP is measured using the substitution antenna method of measurement as
described in EIA/TIA 603B. The field strength of the emission is measured using a RBW setting
on the spectrum analyzer greater than the 20 dB bandwidth of the transmitted waveform. The
EUT isthen replaced with an antenna with known gain relative to either a dipole or an isotropic
radiator. A signal generator is used to feed the substitution antenna until the previously measured
field strength level is obtained. The level of signal needed to drive the substitution antenna to
obtain the previously measured field strength is the erp or eirp after correction for substitution
antennagain.
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

[ NAME OF TEST: Frequency Stability 2.1055

M ethod Of M easur ement:

Frequency Stability With Voltage Variation:

The E.U.T. is placed in an environmental chamber and allowed to stabilize at +20 degrees Celsius
for at least 15 minutes. With the voltage input to the E.U.T. set to 85% S.T.V., the spectrum is
measured to prove compliance with the specified limits. This procedure is repeated at 100%
ST.V.and 115% S.T.V.

Frequency Stability With Temper ature Variation:

The input voltage to the E.U.T. is set to S.T.V. and the temperature of the environmental
chamber is varied in 10 degree steps from -30 degrees C to +50 degrees C. The E.U.T. is
allowed to stabilize at each temperature and the spectrum is measured as described above.
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Section 10. Test Diagrams
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Para. No. 2.1046 - R.F. Power Output

ATTENUATOR
BT || POWER
METER
POWER
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Para. No. 2.1049 - Occupied Bandwidth
DIRECTIONAL
EUT BRI SPECTRUM
ANALYZER
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Para. No. 2.1051 - Spurious Emissions at Antenna Terminals

DIRECTIONAL

COUPLER
EUT SPECTRUM

ANALYZER
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Nemko Dallas FCC PART 27, SUBPART C
WIRELESS COMMUNICATION SERVICES
PROJECT NO.:2L0436RUS1

EQUIPMENT: 2.3 GHz WCS BTS

Para. No. 2.1053 - Field Strength of Radiation

3 METERS
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%
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Para. No. 2.1055 - Frequency Stability
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