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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Section 1. Summary of Test Results

Manufacturer:  Andrew Corporation

Model No.: MR8518/8518/1918/1918
Serial No.: 11
General: All measurements are traceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of
demonstrating compliance with CFR 47, Part 24, Subpart E.

D New Submission & Production Unit

& Class Il Permissive Change D Pre-Production Unit

Reason for Class Il change: Gain has been increased from 70 dB to 78 dB. Output
power remains at +18 dBm. The increase in gain is accomplished by removing
attenuation in the system. There was no degradation in performance of device.

THIS TEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONS TO, OR EXCLUSIONS FROM THE TEST
SPECIFICATIONS HAVE BEEN MADE.
See “ Summary of Test Data”.

NVLAD

LAB CODE: 100426-0

Nemko USA 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. This report must not be used to claim product certification,
approval, or endorsement by NVLAP, NIST, or any agency of the Federal Government. Nemko USA, Inc. is a NVLAP
accredited laboratory.

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 USA Inc. accepts no responsibility for damages, if any, suffered by any
third party as a result of decisions made or actions based on this report. This report applies only to the items tested.
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Summary Of Test Data

NAME OF TEST PARA. NO. SPEC. RESULT
RF Power Output 24.232 100W 'Not tested
Occupied Bandwidth 2.1049 Input/Output Complies
Spurl_ous Emissions at Antenna 24.238(a) 13 dBm Complies
Terminals
Field Strength of Spurious Emissions 24.238(a) -13 dBm E.I.R.P. “Not tested
Frequency Stability 24.235 *Not applicable
Footnotes:

1 RF power output has not been changed. The gain of the system is increased by
removing attenuation from the system.

2 Field strength of spurious emissions testing was not performed because there were
no changes to the chassis of the device or to the rf power output.

3 Frequency stability testing was not performed because the device uses a common
oscillator to up-convert and down-convert the rf carrier.

Revil; Revised FCC ID number.
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Section 2. General Equipment Specification

Supply Voltage Input: 120 Vac

Frequency Range: Downlink: 1930 to 1990 MHz*

Frequency Range: Uplink: 1850 to 1910 MHz*

Type of Modulation and CDMA GSM EDGE W-CDMA

Designator: (FOW) (GXW) (G7W) (FOwW)

Output Impedance: 50 ohms

RF Output (Rated): Downlink 18 dBm (63.1 mW)

RF Output (Rated): Uplink 18 dBm (63.1 mW)

Frequency Translation: F1-F1 F1-F2 N/A
Duplexer Fullband

Band Selection: So%are Chl%lge Coverage

* Band employs two variable bandwidth filters adjustable from 200 kHz to 25 MHz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Description of EUT

The miniRepeaters are bi-directional amplifiers used to enhance signals between a
mobile and a base station in a wireless network. They have been designed to increase
signal strength in small and medium sized areas such as offices, shops, basements and
manufacturing facilities. They are dual band coverage of the 850 cell band and 1900
PCS band.

System Diagram

—— .

Antenna Repeater Antenna

120 Vac
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Nemko USA, Inc.

EQUIPMENT: MR8518/8518/1918/1918

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 41241RUS?2

Section 3. Occupied Bandwidth

NAME OF TEST: Occupied Bandwidth

TESTED BY: David Light

PARA. NO.: 24.238

DATE: 08 February 2010

Test Results: Complies.

Test Data:

Equipment Used: 1036-1082-1472

Measurement Uncertainty: 1X10” ppm
Temperature: 22 °C
Relative Humidity: 30 %

See attached plot(s).
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Nemko USA, Inc.

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Occupied Bandwidth
CDMA - Output
Downlink
RBW 30 kHz  RF Att 20 dB
45 Ref Lyl VBW 30 kHz  Mixer -10 dBm
30 dBm SWT 14 ms Unit dBm
=rs b5 orraht
A
20
10
P Py

| /
-10

|

|

-50
-60
-70
Center 1.9425 GHz 200 kHz~ Span 5 MHz
Date: 0B.FEB.2010 10:23:16

Page 8 of 59



Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Occupied Bandwidth
CDMA - Input
Downlink
RBUW 30 kHz  RF Att 0 dB
Ref Lvl VBW 30 kHz  Mixer -10 dBm
-20 dBm SWT 14 ms Unit dBm
-20

-30

-40

-50

-60

-70

Z | |

-100
-110
-120
Center 1.9425 (GHz 200 kHz~ Span 5 MHz
Date: 0B.FEB.2010 10:31:46
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Nemko USA, Inc.

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Occupied Bandwidth
EDGE - Output
Downlink
RBW 3 kHz RF Att 20 dB
Ref Lvl VBW 3 kHz Mixer -10 dBm

30 dBm SWT 280 ms Unit dBm

0 21.6 {B Of fs¢t
A

20

10

G T

L
N

-10 ‘fj
-20 //
-30 1

Nalll

W\www i

-50

-60
-70
Center 1.9425 GHz 100 kHz~ Span 1 MHz
Date: 0B8.FEB.2010 10:25:15
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Occupied Bandwidth
EDGE - Input
Downlink
RBUW 3 kHz  RF Att 0 dB
Ref Lvl VBW 3 kHz Mixer -10 dBm
-20 dBm SWT 280 ms Unit dBm
-20

-30

-40

-50

QZ i
G
. / e | ]

i o] i V“WMMW

Center 1.9425 GHz 100 kHz~ Span 1 MHz

-120

Date: UOB8.FEB.2010 10:30:54
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Occupied Bandwidth
GSM - Output
Downlink
RBW 3 kHz RF Att 20 dB
Ref Lvl VBW 3 kHz Mixer -10 dBm
30 dBm SWT 280 ms Unit dBm
30

21.6 gB Offse¢t

f -
ii / 1
Wi V
i A

B T

-60
-70
Center 1.9425 GHz 100 kHz~ Span 1 MHz
Date: 0B8.FEB.2010 10:26:15
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Nemko USA, Inc.

EQUIPMENT: MR8518/8518/1918/1918

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 41241RUS?2

Test Data — Occupied Bandwidth

GSM - Input
Downlink

Ref Lvl

-10 dBm
-10

RBW 3 kHz RF Att 0 dB
VBW 3 kHz Mixer -10 dBm
SWT 280 ms Unit dBm

-20

-30

-40

-50

-60

-70

-80 f

B th.
W

)

-90 A/
-100 .

L e

W, | |

Center 1.9425 GHz 100 kHz~ Span 1 MHz

Date: UO8.FEB.2010 10:30:13

Page 13 of 59



Nemko USA, Inc.

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Occupied Bandwidth
W-CDMA - Output
Downlink
RBW 50 kHz  RF Att 20 dB
45 Ref Lyl VBW 50 kHz  Mixer -10 dBm
30 dBm SWT 10 ms Unit dBm
=rs b5 orraht
A
20
10
) /‘VWWMW/\WWW\L
-10 /J
-40
st ah Aoy A Wenpi AN 0r
-50
-60
-70

Center 1.89425 (GHz

Date: UB.FEB.2010 10:27:43

1 MHz/

Span 10 MHz
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Nemko USA, Inc.

EQUIPMENT: MR8518/8518/1918/1918

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 41241RUS?2

Test Data — Occupied Bandwidth
W-CDMA - Input
Downlink

Ref Lvl

-10 dBm
-10

RBW 50 kHz RF Att 0 dB
VBW 50 kHz Mixer -10 dBm
SWT 10 ms Unit dBm

-20

-30

-40

-50

-60

-80 ﬂ{
-80

Ah“mphuuwwmﬁquww\/ \VMAWAMMAM$MUMW\MAL
-100
-110

Center 1.9425 GHz 1 MHz~ Span 10 MHz
Date: 08.FEB.2010 10:28:51
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Nemko USA, Inc.

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Occupied Bandwidth
CDMA - Output

Uplink
&/ RBW 30 kHz RF Att 20 dB
Ref Lvl VB 30 kHz Mixer -10 dBm
30 dBm SWT 14 ms Unit dBm
30
21.6 @B Offsgt
A
20
10

| l/
-10

|

|

-50
-60
-70
Center 1.8625 GHz 200 kHz~ Span 9 MHz

Date: U8.FEB.2010 11:02:39
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Occupied Bandwidth
CDMA - Input
Uplink
RBUW 30 kHz  RF Att 0 dB
Ref Lvl VBW 30 kHz  Mixer -10 dBm
-20 dBm SWT 14 ms Unit dBm
-20

-30

-40

-50

-60

-70

Z | |

-100 Nj/w/ \*Mbm
-110
-120
Center 1.8625 GHz 200 kHz~ Span 5 MHz
Date: 0B8.FEB.2010 11:08:40
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Nemko USA, Inc.

EQUIPMENT: MR8518/8518/1918/1918

PROJECT NO.:

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS
41241RUS2

Test Data — Occupied Bandwidth

EDGE - Output
Uplink

Ref Lvl

30 dBm
30

RBW
VBW
SHT

3 kHz
3 kHz
280 ms

RF Att
Mixer
Unit

20 dB
-10 dBm
dBm

21.6 gB Offse¢t

20

10

-10

MM

-20

-30

st

UL TR,

750-»)\\.#"!\ uhy

-60

-70

Center 1.8625 (GHz

Date: UB.FEB.2010

11:03:24

100 kHz~,

Span 1 MHz
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Nemko USA, Inc.

EQUIPMENT: MR8518/8518/1918/1918

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS

PROJECT NO.:

41241RUS2

Test Data — Occupied Bandwidth

EDGE - Input

Uplink

Ref Lvl

-20 dBm
-20

RBW
VBW
SWT

3 kHz
3 kHz
280 ms

RF Att
Mixer
Unit

0 dB
-10 dBm
dBm

-30

-40

-50

-60

-70

-80

iR

-30

i

-100

st/

11@WWMW\W l}\j
-120

U

Center 1.8625 GHz
Date: 0B.FEB.2010

11:07:48

100 kHz/

Span 1 MHz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Occupied Bandwidth

GSM - Output
Uplink
RBW 3 kHz RF Att 20 dB
Ref Lvl VBW 3 kHz Mixer -10 dBm
30 dBm SWT 280 ms Unit dBm
30

21.6 gB Offse¢t

20

10

D Wkl
iZ i |
oy i

: |
S ' ot

-60
-70
Center 1.8625 GHz 100 kHz~ Span 1 MHz
Date: 0B8.FEB.2010 11:04:06
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Nemko USA, Inc.

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Occupied Bandwidth
GSM - Input
Uplink
RBUW 3 kHz  RF Att 0 dB
Ref Lvl VBW 3 kHz Mixer -10 dBm
-20 dBm SWT 280 ms Unit dBm
-20
A
-30
-40
-50
-60

MA

-80 0{'}/,
-30

-100 J\J
~110k—+—* M

i ko

-120

Vil

Center 1.8625 GHz 100 kHz~ Span 1 MHz

Date: U8.FEB.2010 11:07v:12
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Nemko USA, Inc.

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Occupied Bandwidth
W-CDMA - Output
Uplink
RBUW 50 kHz  RF Att 20 dB
45 Ref Lyl VBW 50 kHz  Mixer -10 dBm
30 dBm SWT 10 ms Unit dBm
=rs b5 orraht
A
20
10
0 WV«,A &%Mﬁ‘m&\

-10 /
-20

|

W (v PN VVVCTATY LUV TR
-50
-60
-70
Center 1.8625 GHz 1 MHz~ Span 10 MHz
Date: 08.FEB.2010 11:05:22
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Nemko USA, Inc.

EQUIPMENT: MR8518/8518/1918/1918

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS
PROJECT NO.: 41241RUS?2

Test Data — Occupied Bandwidth
W-CDMA - Input
Uplink

Ref Lvl

-10 dBm
-10

RBW 50 kHz RF Att 0 dB
VBW 50 kHz Mixer -10 dBm
SWT 10 ms Unit dBm

-20

-30

-40

-50

-60

-70

-80

BGWMM‘W\W

-100

-110

Center 1.8625 (GHz 1 MHz~

Date: UB8.FEB.2010 11:0B6:25

Span 10 MHz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Section 4. Spurious Emissions at Antenna Terminals

NAME OF TEST: Spurious Emissions @ Antenna Terminals PARA. NO.: 24.238

TESTED BY: David Light DATE: 08 February
2010

Test Results: Complies.

Test Data: See attached plot(s).

Equipment Used: 1036-1082-1472

Measurement Uncertainty: +/-1.7 dB

Temperature: 22 °C

Relative Humidity: 32 %
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Spurious Emissions at Antenna Terminals
Lower Bandedge Intermodulation
CDMA
Downlink
RBUW 30 kHz  RF Att 20 dB
Ref Lvl VB 30 kHz Mixer -10 dBm
30 dBm SHT 14 ms Unit dBm
TZrsm ok
LINIT CHEJK : PASSED A
20
10
0 Ih“ _\U/UA\\]A\M/ M\vlum W‘”""\M‘U M \,‘.vA'AM
) /'\MU \\/
-20

-30

|
|
r\m\/‘\Nd\M"Wuf\JMM'/\J

-60 WWW@WV"» ¥

-70

Center 1.93 GHz

Date: UB8.FEB.2010

10:37:02

500 kHz/

Span 5 MHz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Spurious Emissions at Antenna Terminals
Upper Bandedge Intermodulation
CDMA
Downlink
RBUW 30 kHz  RF Att 20 dB
Ref Lvl VBW 30 kHz Mixer -10 dBm
30 dBm SWT 14 ms Unit dBm
TZrsm ok
LINIT CHEJK : PASSED A
20 URFM 13
10
op s L A te] b S,
-10 \/ \
-20 \
-30 \
-40
-50 M
. J\HMNW'WWN EXVTLT. PN A e
-70
Center 1.99 GHz 500 kHz~ Span 5 MHz

Date: UB8.FEB.2010

10:38:39
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Spurious Emissions at Antenna Terminals

Spurs — CDMA
Downlink
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 18.31 dBm VBW 1 MHz Mixer -10 dBm
30 dBm 1.95096192 GHz SWT 200 ms Unit dBm
30
21.6 gB Of fsé¢t 71 [Tl] 18[.31 dBm A
1.95096[192 GHz
20 V oITTT] —T1[.60 dBm
870.42084/168 MHz
10 V3 |[T1] -31.99 dBm

114.59729458 GHz

-10

D1 -13 dBm

-20

L

-40 I\ ALIAVA Adchrnal M

PRI S el MWM

A AV-aas L v
v
-0 AMPS band amplifier signal
-60
-70
Start 30 MHz 1.997 GHz, Stop 20 GHz
Date: 08.FEB.2010 10:41:01
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Spurious Emissions at Antenna Terminals
Lower Bandedge Intermodulation

EDGE
Downlink
RBW 3 kHz RFE Att 20 dB
%Ref Lvl VBW 3 kHz Mixer -10 dBm
30 dBm SWT 560 ms Unit dBm
30

21.6 @B Of fs¢t
LIpPIT CHEEK : PAHRSSED A

20

10

0 H'\Vﬂh I“\ ,
T

LA

Wmf \MMMV/ \UM
L

Center 1.83 GHz 200 kHz~, Span 2 MHz

Date: UB.FEB.2010 10:44:43
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Spurious Emissions at Antenna Terminals
Upper Bandedge Intermodulation
EDGE
Downlink
RBUW 3 kHz  RF Aftt 20 dB
%Ref Lvl VBW 3 kHz Mixer -10 dBm
30 dBm SWT 560 ms Unit dBm
TZrsm ok
LINIT CHEJK : PASSED A
20 URFM 13

10

I
S |
T
.- \'\wuw\w,u

-70

i i

Center 1.99 GHz

Date: UB8.FEB.2010

10:45:33

200 kHz~

Span 2 MHz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Spurious Emissions at Antenna Terminals

Spurs — EDGE
Downlink
Marker 1 [T1] RBW I MHz  RF Att 20 dB
45’ Ref Lyl 18.54 dBm VBUW 1 MHz  Mixer -10 dBm
30 dBm 1.95096192 GHz SWT 200 ms Unit dBm
30
21.6 ¢gB Dffset v ([T1] 18[.54 dBm| g
1.95096[192 GHz
20 1
Z2ITTT] -10[.bo dBm
870.42084168 MHz
{0 v3|[T1] -31|. 75 dBm
114.03701403 GHz
0
-10 E

D1 -13 dBm

-20

I

TR IS B, VIV W R

~40 \ Y I \ .»_/M
NVV"V\//W\'T‘VWW

-50 AMPS band amplifier
-60
-70
Start 30 MHz 1.997 GHz, Stop 20 GHz
Date: 08.FEB.2010 10:47:25
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Spurious Emissions at Antenna Terminals
Lower Bandedge Intermodulation

GSM
Downlink
RBW 3 kHz RF Att 20 dB
Ref Lvl VBW 3 kHz Mixer -10 dBm
30 dBm SWT 560 ms Unit dBm
30
21.6 @B Offsé¢t
LIMIT CHEQK : PASSED A
20

10

D L Py
HRNE

i TPy
/ \

.
-60 AV
_mWHMMw
Center 1.83 GHz 200 kHz~, Span 2 MHz
Date: 08.FEB.2010 10:50:13
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Spurious Emissions at Antenna Terminals
Upper Bandedge Intermodulation

GSM
Downlink
RBW 3 kHz RF Att 20 dB
Ref Lvl VBN 3 kHz Mixer -10 dBm
30 dBm SWT 560 ms Unit dBm
30
21.6 @B Offse¢t
LINIT CHEGK : PASSED A
o0 ueed 13

10

IR
I | )
! |

Shehigelron

Center 1.89 GHz 200 kHz~, Span 2 MHz

Date: U8.FEB.2010 10:91:00
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Spurious Emissions at Antenna Terminals

Spurs — GSM
Downlink
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 18.99 dBm VBW 1 MHz Mixer -10 dBm
30 dBm 1.95096192 GHz SWT 200 ms Unit dBm
30
21.6 @B Offs¢t 71 [T1] 18|.99 dBm A
1.95086|192 GHz
20 !
ZIITT] -T1271.56 dBm
870.42084/168 MHz
10 V3I[T1] -321.36 dBm
113.83691383 GHz
0
-10 —-

L DY -134 dBm

-20

-30 —

. "\ | MWMMMMW

MJM TR L S W

-50 AMPS band amplifier signal
-60
-70
Start 30 MHz 1.997 GHz/ Stop 20 GHz
Date: 08.FEB.2010 10:48:47
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Spurious Emissions at Antenna Terminals
Lower Bandedge Intermodulation
W-CDMA
Downlink
RBUW 50 kHz  RF Att 20 dB
Ref Lvl VBUW 50 kHz  Mixer -10 dBm
30 dBm SWT 12 ms Unit dBm
TZrsm ok
LINIT CHEJK : PASSED A
20

10

Iy
7

+

-20
-30

40 /
-50 /

-60

-70

Center 1.93 GHz

Date: UB8.FEB.2010

10:53:94

1.2 MHz/

Span 12 MHz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Spurious Emissions at Antenna Terminals
Upper Bandedge Intermodulation
W-CDMA
Downlink
RBUW 50 kHz  RF Att 20 dB
Ref Lvl VBW 50 kHz Mixer -10 dBm
30 dBm SWT 12 ms Unit dBm
TZrsm ok
LINIT CHEJK : PASSED A
20 UREM 13
10
DM\MNM A A0 M\
-10 \V
-20

-30 \
-40 \
-50

-60

-70

Center 1.99 GHz

Date: UB8.FEB.2010

10:94:55

1.2 MHz/

Span 12 MHz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Spurious Emissions at Antenna Terminals
Spurs — W-CDMA -

Downlink

Marker 1 [T1] RBW 1 MHz RF Att 20 dB

Ref Lvl 16.57 dBm VBW 1 MHz Mixer ~10 dBm

30 dBm 1.91094188 GHz SWT 200 ms Unit dBm

30

21.6 gB Of fsé¢t vYil[T1] 168l.57 dBm .

1.91094188 GHz

20 i oITTT] 1054 dBm

870. 42084168 MHz

10 V3 lIT11] _311.67 dBm

114.07703407 GHz

-10

D1 -13 dBm

-20

40 N./\_’.A A, WA ,,/JVAVJV‘

-a0

AMPS band amplifier signal

-60
-70
Start 30 MHz 1.887 GHz~ Stop 20 GHz
Date: U8.FEB.2010 10:56:06
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Spurious Emissions at Antenna Terminals
Lower Bandedge Intermodulation
CDMA
Uplink
RBUW 30 kHz  RF Att 20 dB
Ref Lvl VB 30 kHz Mixer -10 dBm
30 dBm SHT 14 ms Unit dBm
TZrsm ok
LINIT CHEJK : PASSED A
20
10
0 Al A
/“V AV \ MJW
-10 \/
-20
-30
_4Q /
,GUMAMM\AHWMW
-70
Center 1.85 GHz 500 kHz~, Span 5 MHz

Date: UB8.FEB.2010

11:12:25
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Spurious Emissions at Antenna Terminals
Upper Bandedge Intermodulation

CDMA
Uplink
" RBW 30 kHz RF Att 20 dB
® e -
Ref Lvl VBN 30 kHz Mixer 10 dBm
30 dBm SWT 14 ms Unit dBm
30
21.6 @B Offse¢t
LINIT CHEGK : PASSED A
20 e 13

10

]

-20
-30

40 \
\

\\WWW.

-60
-70
Center 1.91 GHz 500 kHz~ Span 5 MHz
Date: 08.FEB.2010 11:16:01
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Spurious Emissions at Antenna Terminals

Spurs — CDMA
Uplink
é" Marker 1 [T1] RBW 1 MHz RF Att 20 dB
75 Ref Lyl 18.86 dBm VBW 1 MHz Mixer -10 dBm
30 dBm 1.86000000 GHz SWT 200 ms Unit dBm
30
21.6 ¢B Offset Y [[T1] 18|.86 dBm| gy
{ 1.86000000 GHz
20
DT T 20 90 dBm
830.40080/160 MHz
10 V3 |IT1] -350.34 dRm
I5.43771p43 GHz
0
-10
L 01 1} aBm
2
-20
-30

40 rrm VIVWWMAM

-50
-60
-70
Start 30 MHz 1.997 GHz/, Stop 20 GHz
Date: 08.FEB.2010 11:17:50
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Spurious Emissions at Antenna Terminals
Lower Bandedge Intermodulation

EDGE
Uplink
&/ RBW 3 kHz RF Att 20 dB
Ref Lvl VBW 3 kHz Mixer -10 dBm
30 dBm SWT 560 ms Unit dBm
30
21.6 @B Offset
LIPIT CHEEK : PASSED A

20

10

' il AMM
I ERTNI

ii L Ty
. —

B TN T N N e L

-70

—

Center 1.85 GHz 200 kHz~, Span 2 MHz

Date: U8.FEB.2010 11:19:29
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Spurious Emissions at Antenna Terminals
Upper Bandedge Intermodulation
EDGE
Uplink
RBUW 3 kHz  RF Aftt 20 dB
%Ref Lvl VBW 3 kHz Mixer -10 dBm
30 dBm SWT 560 ms Unit dBm
TZrsm ok
LINIT CHEJK : PASSED A
20 LREM 13

10

Il C1
IR

T 1

-60

Mgl

-70

Center 1.91 GHz

Date: UB8.FEB.2010

11:20:20

200 kHz~

Span 2 MHz

Page 41 of 59



Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Spurious Emissions at Antenna Terminals

Spurs — EDGE
Uplink
é" Marker 1 [T1] RBW 1 MHz RF Att 20 dB
75 Ref Lyl 18.41 dBm VBW 1 MHz Mixer -10 dBm
30 dBm 1.87092184 GHz SWT 200 ms Unit dBm
30
21.6 @B Offsgt Y [[T1] 18(.41 dBm| g
1.87092184 GHz
20 Y oTTT] 7[00 dBm
790 .38076|152 MHz
10 V3 [IT1] -33[.47 dBm
l4.557271455 GHz
0
-10

D1 -13 dBm

-30 3

R s S

-50

-60

-70

Start 30 MHz 1.997 GHz/, Stop 20 GHz

Date: UB.FEB.2010 11:22:26
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Spurious Emissions at Antenna Terminals
Lower Bandedge Intermodulation

GSM
Uplink
RBW 3 kHz RF Att 20 dB
Ref Lvl VBW 3 kHz Mixer -10 dBm
30 dBm SWT 560 ms Unit dBm
30
21.6 @B Offse¢t
LINIT CHEGK : PASSED A
20

: “"“Lg\ M‘
[0
CL ]

-40 \\u
-50

60 \\MN\JF\MMWW%M
-70

Center 1.85 GHz 200 kHz~, Span 2 MHz

Date: UB8.FEB.2010 11:23:97
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Spurious Emissions at Antenna Terminals
Upper Bandedge Intermodulation
GSM
Uplink
RBUW 3 kHz  RF Aftt 20 dB
%Ref Lvl VBW 3 kHz Mixer -10 dBm
30 dBm SWT 560 ms Unit dBm
TZrsm ok
LINIT CHEJK : PASSED A
20 LREM 13

10

NN

1
| \
60 M‘WJLUN« |

3

Start 1.908 GHz

Date: UB8.FEB.2010

11:24:46

200 kHz/

Stop 1.911 GHz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Spurious Emissions at Antenna Terminals

Spurs — GSM
Uplink
é?’ Marker 1 [T1] RBW 1 MHz RF Att 20 dB
75 Ref Lyl 18.76 dBm VBW 1 MHz Mixer -10 dBm
30 dBm 1.87092184 GHz SWT 200 ms Unit dBm
30
21.6 ¢B Offset Y [[T1] 18|. 76 dBm| gy
{ 1.87092184 GHz
20
DT T —J0[ 85 dBm
790 .38076|152 MHz
10 V3 [IT1] -32[.84 dRm
13.9963991399 GHz
0
-10
L 01 -1} aBm
2
-20
-30

[T R T W

*“MMU TV Yy

-50
-60
-70
Start 30 MHz 1.997 GHz/, Stop 20 GHz
Date: 0B.FEB.2010 11:26:56
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Spurious Emissions at Antenna Terminals
Lower Bandedge Intermodulation
W-CDMA
Uplink
RBUW 50 kHz  RF Att 20 dB
Ref Lvl VBUW 50 kHz  Mixer -10 dBm
30 dBm SWT 12 ms Unit dBm
TZrsm ok
LINIT CHEJK : PASSED A
20
10
0
/\mewww\aww\ MM
-10 V
-20

-30 /
-40 /
-50

-60

-70

Center 1.85 GHz

Date: UB8.FEB.2010

11:29:41

1.2 MHz/

Span 12 MHz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Test Data — Spurious Emissions at Antenna Terminals
Upper Bandedge Intermodulation
W-CDMA
Uplink
RBUW 50 kHz  RF Att 20 dB
Ref Lvl VBW 50 kHz Mixer -10 dBm
30 dBm SWT 12 ms Unit dBm
TZrsm ok
LINIT CHEJK : PASSED A
20 UREM 13
10
0
-10 \N
-20 \
-30
-40 \
-950
-60
-70
Center 1.91 GHz 1.2 MHz/ Span 12 MHz

Date: UB8.FEB.2010

11:30:34
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Test Data — Spurious Emissions at Antenna Terminals
Spurs — W-CDMA -

Uplink
é" Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Z5 Ref Lvl 18.13 dBm VBW 1 MHz Mixer -10 dBm
30 dBm 1.87092184 GHz SWT 200 ms Unit dBm
30
21.6 ¢B Offset Y [[T1] 18|. 13 dBm| gy
, 1.87092/184 GHz
20 Y D (TTT] ~T/ 97 dBm
830.40080/160 MHz
10 V3[T1] -31/.99 dBm
114 557271455 GHz
0
-10
L 01— 13 dBm
D
\V4
-20
-30 3
MMVMpﬂkquWMmﬂ»mevwhMMU”VVN\JQ“VNJ“MLk{jh,mMNWVM
~40 Ll. A el MM’N
M 1AV TAMS VI UL [T VY)| 2
-50
-60
-70
Start 30 MHz 1.997 GHz/, Stop 20 GHz
Date: 08.FEB.2010 11:32:03
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2
Section 5. Test Equipment List
Nemko ID Description Manufacturer Serial Number | Calibration | Calibration
Model Number Date Due
1036 SPECTRUM ANALYZER ROHDE & SCHWARZ 830844/006 01/19/09 01/20/11
FSEK30
1082 CABLE 2m Astrolab N/A CBU N/A
32027-2-29094-72TC
1472 20db Attenuator DC 18 Ghz Omni Spectra NONE CBU N/A
20600-20db
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

ANNEX A - TEST DETAILS
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2
| NAME OF TEST: RF Power Output PARA. NO.: 2.1046 |
Minimum Standard: Para. N0.24.232. Base stations are limited to 1640 watts

peak E.I.R.P. with an antenna height up to 300 meters
HAAT. In no case may the peak output power of a base
station transmitter exceed 100 watts.

Method Of Measurement:
Detachable Antenna:

The peak power at antenna terminals is measured using an in-line peak power meter or
spectrum analyzer. Power output is measured with the maximum rated input level.

Integral Antenna:

The antenna substitution method is used to determine the equivalent radiated power at
spurious frequencies. The spurious emissions are measured at a distance of 3 meters.
The EUT is then replaced with a reference substitution antenna with a known gain
referenced to an isotropic radiator. This antenna is fed with a signal at the spurious
frequency. The level of the signal is adjusted to repeat the previously measured level.
The resulting eirp is the signal level fed to the reference antenna corrected for gain
referenced to an isotropic radiator.

Page 51 of 59



Nemko USA, Inc.

EQUIPMENT: MR8518/8518/1918/1918

PROJECT NO.:

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS
41241RUS2

| NAME OF TEST: Occupied Bandwidth

PARA. NO.: 2.1049

Minimum Standard: Input/Output

Method Of Measurement:
CDMA

Spectrum analyzer settings:
RBW=VBW=30 kHz

Span: 5 MHz

Sweep: Auto

GSM / EDGE

RBW=VBW= 3 kHz
Span: 1 MHz
Sweep: Auto

TDMA
RBW=VBW= 1 kHz
Span: 1 MHz
Sweep: Auto

W-CDMA

RBW=VBW= 100 kHz
Span: 10 MHz
Sweep: Auto
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

| NAME OF TEST: Spurious Emission at Antenna Terminals PARA.NO.: 24.238 |

Minimum Standard: Para. No.24.238(a). On any frequency outside a
licensee’s frequency block, the power of any emission
shall be attenuated below the transmitter power by at
least 43 + 10 log (P) dB.

Method Of Measurement:
Spectrum analyzer settings:
CDMA GSM / EDGE

RBW: 1 MHz (> 1 MHz from Band Edge) @ RBW: 1 MHz (> 1 MHz from Band Edge)
RBW: 30 kHz (< 1MHz from Band Edge) = RBW: 3 kHz (< 1 MHz from Band Edge)

VBW: > RBW VBW: > RBW
Sweep: Auto Sweep: Auto

Video Avg: 6 Sweeps Video Avg: Disabled
TDMA W-CDMA

RBW: 1 MHz (> 1 MHz from Band Edge) @ RBW: 1 MHz (> 1 MHz from Band Edge)
RBW: 3 kHz (< 1 MHz from Band Edge) RBW: 100 kHz (< 1MHz from Band Edge)

VBW: > RBW VBW: > RBW
Sweep: Auto Sweep: Auto
Video Avg: Disabled Video Avg: 6 Sweeps

To demonstrate compliance at band edges the frequency of the input signal is set to the
lowest and highest assigned channel and the center frequency of the spectrum analyzer
is set to the upper and lower edges of the appropriate frequency block.
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

| NAME OF TEST: Field Strength of Spurious Radiation ~ PARA. NO.: 24.238 |

Minimum Standard: Para. No.24.238(a). On any frequency outside a
licensee’s frequency block, the power of any emission
shall be attenuated below the transmitter power by at
least 43 + 10 log (P) dB.

Method of Measurement TIA/EIA-603-1992

The antenna substitution method is used to determine the equivalent radiated power at
spurious frequencies. The spurious emissions are measured at a distance of 3 meters.
The EUT is then replaced with a reference substitution antenna with a known gain
referenced to an isotropic radiator. This antenna is fed with a signal at the spurious
frequency. The level of the signal is adjusted to repeat the previously measured level.
The resulting eirp is the signal level fed to the reference antenna corrected for gain
referenced to an isotropic radiator.
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2
| NAME OF TEST: Frequency Stability PARA. NO.: 2.1055 |
Minimum Standard: Para. No. 24.235. The frequency stability shall be sufficient

to ensure that the fundamental emission stays within the
authorized frequency block.

Method Of Measurement:

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. The frequency counter and signal generator
are phase locked with the same 10 MHz reference frequency by connecting the 10 MHz
ref. out of the counter to the 10 MHz ref, in of the signal generator. With the voltage
input to the E.U.T. set to 85% S.T.V., the frequency is measured in 30 second intervals
for a period of 5 minutes. This procedure is repeated at 100% S.T.V. and 115% S.T.V.

Frequency Stability With Temperature 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 frequency is measured in 30 second
intervals for a period of 5 minutes.
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

ANNEX B - TEST DIAGRAMS
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Nemko USA, Inc.

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS

EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS?2
Para. No. 2.985 - R.F. Power Output
_Modulated EUT Attenuator Spectrum
Signal Source Analyzer
Para. No. 2.989 - Occupied Bandwidth
EUT Attenuator Spectrum
Analyzer
Modulated

Signal Source
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Nemko USA, Inc.

EQUIPMENT: MR8518/8518/1918/1918

CFR 47, PART 24, SUBPART E
BROADBAND PCS REPEATERS

PROJECT NO.:

41241RUS2

Para. No. 2.991 Spurious Emissions at Antenna Terminals

Modulated
Signal Source

Arbitrary

EUT

Attenuator

Spectrum
Analyzer

Waveform
Generator

Modulated Signal
Source

EUT

Attenuator

Spectrum
Analyzer
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS REPEATERS
EQUIPMENT: MR8518/8518/1918/1918 PROJECT NO.: 41241RUS2

Para. No. 2.993 - Field Strength of Spurious Radiation

3 METERS

SEARCH ANTENNA

VARIABLE
SEARCH
HEIGHT (1 TO 4 m)

0.8 METER EUT.

NON-CONDUCTING
<<—— TURN-TABLE

%
TO TEST RECEIVER/SPECTRUM
ANALYZER
Para. No. 2.995 - Frequency Stability
Climate Chamber
E.U.T. Attenuator
Signal Variable Power Frequency
Generator Supply Counter

10 MHz Reference

Page 59 of 59



