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1. GENERAL INFORMATION

1.1. EUT Description

Product Name MMLink-G

Model No. GWA-G10

Trade Name YASKAWA

WWAN Modular MFR: CINTERION, M/N: MC55i

IMEI No. 356497 -XX-XXXXXX-X

FCC ID AURMMLINK-G

Antenna Type External

Antenna Kit Refer Antenna list

TX Frequency 824MHz~849MHz(GSM 850)
1850MHz ~ 1910MHz(PCS 1900)

Rx Frequency 869MHz~894MHz(GSM 850)
1930MHz ~ 1990MHz(PCS 1900)

Function GPRS

Antenna List

No.|Manufacturer Part No. Peak Gain
1 |Nippon Antenna DP-BRO-AD 0 dBi(815-2170MHz)
2 |Nippon Antenna DP-BRO -0.1dBi (824-925MH2z)

1.6dBi (1850-1920MHz)

3 |SMARTEQ 1140.26SMA -1.35dBi (824-960MHz)

-1.35dBi (1710-2170MHz)

*Note : Only the higher gain antenna was tested and recorded in this report.
(GSM 850 are used DP-BRO-AD antenna ; GSM 1900 are used DP-BRO antenna)
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1.3. Configuration of tested System

(@) Configuration of Radiated measurement

EUT CMU200

(b) Configuration of Conducted measurement

CMU200
EUT

1.4. EUT Setup Procedures

(1) Setup the EUT and simulators as shown on 1.3
(2) Turn on the power of all equipments.

(3) The EUT was set to communicate with CMUZ200.
(4) Repeat the above procedure (3).
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1.5. Test Facility

Ambient conditions in the laboratory:

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 21
Humidity (%oRH) 25-75 53
Barometric pressure 860-1060 982
(mbar)

Site Description: File on
Federal Communications Commission
FCC Engineering Laboratory
7435 Oakland Mills Road
Columbia, MD 21046
FCC Registration Number :92195

July 03, 2001 Accreditation on NVLAP
NVLAP Lab Code: 200533-0

Site Name: Quie Tek Corporation

LinKou Testing Laboratory:
No. 5-22, Rueishu Keng, Linkou Dist.,
New Taipei City 24451,

Taiwan. R.O.C.

TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789
E-Mail : service@quietek.com

FCC Accreditation Number: TW1014
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1.6.

1.7.

Type of Emission

GSM/GPRS: 300KGXW

voltages and DC currents

GPRS 850/1900

EUT Transmitting (in maximum power) : DC voltage : 5V, DC current : 1.5 A

EUT Standby

DC voltage : 5V, DC current : 1 A
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2. Peak Power Output

2.1 Test Equipment

The following test equipments are used during the radiated emission test:

Test Site |[Equipment Manufacturer [Model No./Serial No. Last Cal.

XICTR  |Spectrum Analyzer Agilent N9020A / MY48010570 |2011/05/19
Dual Directional couple |[Agilent 778D / 50550 2011/09/16
Directional coupler Agilent 87300C / 3239A01864 |2011/09/16

XIsite#3 |Test Receiver R&S ESCS 30/ 100367 2011/09/23
Universal Radio R&S CMU200/104846 2011/05/20

Communication Tester

Spectrum Analyzer Agilent N9000A/ MY50510070 |2012/03/12

Bilog Antenna Schaffner CBL6112B/ 2704 2011/07/22
Chase

Horn Antenna Schwarzbeck [9120D / 556 2011/11/04

Pre-Amplifier QTK QTK-LK-E-I-AMP4/ 2011/07/04

CHM-0201003

Note: All equipments that need to be calibrated are with calibration period of 1 year.
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2.2.

2.3.

Test Setup

Radiated Power Measurement

[as ] EYT
T I 1

b Ground Plane

1 |
Airon W ————— A I ﬂ | I—
{Turntable) !

(|

fmiogdm {Antenna Tower)

l —mﬁ =

iverled
Test Receiver| == oeo| lcontroller

Conducted Power Measurement

1 o
CMU200
EUT
Limits
Cellular Band 850 <7TW

PCS Band 1900

<2W or +33dBm
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2.4. Test Procedure

»RF Out Power (Radiated)

The Spectrum Analyzer was tuned to the test frequency. The EUT was tested in three The
device was put into Transmit mode then rotated through 360 degrees until the highest
power level was observed in both horizontal and vertical polarization. The device was
then replaced with a substitution antenna, which input signal was adjusted until the
received level matched that of the previously detected emission.

(1) The EUT is tested with maximum rated TX power via the Base Station simulator.

(2) The EUT is tested in three orthogonal planes , The worst case test configuration was
found in the horizontal position.

»RF Out Power (Conducted)

The EUT is tested with maximum rated TX power via the Base Station simulator, and
the output power was measured at the antenna terminals of the EUT.

2.5. Test Specification

According to Part 2.1046, 22.913, 24.232.
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2.6. Test Result of Peak Power Output

Product MMLink-G

Test Mode RF Output Power (Conducted)

Date of Test 2012/01/03 ‘Test Site |CTR
GPRS 850 (1)

Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (W)
824.2 31.59 1.48 33.07 2.03
836.4 31.67 1.48 33.15 2.07
848.8 31.71 1.48 33.19 2.08

GPRS 1900 (1)

Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (W)
1850.2 28.51 2.43 30.94 1.24

1880 28.20 2.43 30.63 1.16
1909.8 28.10 2.43 30.53 1.13
Note: The output power are measurement in external connector of device’s case.

GPRS 850 (1 1)

Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (W)
824.2 31.59 1.48 33.07 2.03
836.4 31.67 1.48 33.15 2.07
848.8 31.69 1.48 33.17 2.07

GPRS 1900 (1 1)

Frequency Output Power Path Loss Result Result
(MHz) (dBm) (dB) (dBm) (W)
1850.2 28.49 2.43 30.92 1.24
1880 28.07 2.43 30.50 1.12
1909.8 28.07 2.43 30.50 1.12

Note: The output power are measurement in external connector of device’s case.
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Product MMLink-G

Test Mode RF Output Power (Radiated)

Date of Test 2012/03/26 Test Site Site3
Test Condition GSM 850 GPRS

Maximum Power-GSM 850 GPRS

Frequency Reading |Substitution| Substitution Cable Result Result
(MHz) Level Level Antenna Loss ERP ERP
(dBm) (dBm) Gain (dBd) (dB) (dBm) (W)
824.2 22.73 29.18 1.75 0.6 30.33 1.08
836.4 22.68 29.14 1.75 0.6 30.29 1.07
848.8 22.25 28.72 1.75 0.6 29.87 0.97
Note:

1. The EUT meets the requirements of FCC CFR 47: Part 22, Section 22.913(a) for Effective
Radiated Power.

2. Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz

3. Result ERP = Substitution Level + Substitution Antenna Gain - Cable Loss
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Product MMLink-G

Test Mode RF Output Power (Radiated)

Date of Test 2012/03/26 Test Site Site3
Test Condition PCS 1900 GPRS

Maximum Power-PCS 1900 GPRS

Frequency Reading |Substitution| Substitution Cable Result Result
(MHz) Level Level Antenna Loss EIRP EIRP
(dBm) (dBm) Gain (dBi) (dB) (dBm) (W)
1850.2 -10.42 21.767 10.4 1.02 31.147 1.30
1880.0 -11.75 20.652 10.4 1.02 30.032 1.01
1909.8 -12.58 19.861 10.4 1.02 29.241 0.84
Note:

1. The EUT meets the requirements of FCC CFR 47: Part 24, Section 24.232(b) for Effective
Isotropically Radiated Power.

2. Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz

3. Result EIRP = Substitution Level + Substitution Antenna Gain - Cable Loss
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3.1.

3.2.

3.3.

Occupied Bandwidth

Test Equipment

The following test equipments are used during the occupied bandwidth tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer Agilent N9020A / MY48010570 2011/05/19
Universal Radio R&S CMU200 / 104846 2011/05/20
Communication Tester

Directional coupler Agilent 87300C / 3239A01864 2011/09/16
Directional coupler Agilent 778D / 50550 2011/09/16

Note: All equipments upon which need to be calibrated are with calibration period of 1 year.

Test Setup

| CMU200

Directional coupler

EUT ’
Spectrum

Analyzer

Test Procedure

The EUT is tested with maximum rated TX power via the Base Station simulator, and the
occupied bandwidth was measured at the antenna terminals of the EUT.

The Resolution BW of the analyzer is set to 1 % of the emission bandwidth. The EUT’s
occupied bandwidth is measured as the width of the signal between two points, one
below the carrier center frequency and one above the carrier frequency, outside of which
all emissions are attenuated at least 26 dB below the transmitter power.
The plots below show the resultant display from the Spectrum Analyser.
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3.4. Test Specification

According to Part 2.1049, 22.917(b), 24.238(b).

3.5. Test Result of Occupied Bandwidth

Product MMLink-G
Test Mode Occupied Bandwidth
Test Site CTR
Channel & 99% Occupied 26 dB _ .
. _ Required Limit
Test Mode TX Frequency Bandwidth bandwidth (MH2) Result
(MH2) (KHz) (KH2)
128(824.2) 244.83 315.2 N/A Pass
GSM 850 GPRS 189(836.4) 244.08 314.0 N/A Pass
251(848.8) 239.05 314.7 N/A Pass
512(1850.2) 248.56 314.0 N/A Pass
PCS 1900 GPRS 661(1880) 245.40 317.5 N/A Pass
810(1909.8) 242.94 3135 N/A Pass
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Product MMLink-G
Test Mode Occupied Bandwidth
Date of Test 2012/01/03 Test Site CTR

Test Condition

GSM 850 GPRS

GSM 850 GPRS - Packet Switched (GSM Mode CH 128)

Agilent Spectrum Analyzer - Occupied BW
Xl RL RF S0e  AC

ALIGN AUTD

10:36:44 AM Jan 03, 2012

-20.0

Center Freq 824.200000 MHz | Center Freq: 824.200000 MHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offsst 21 dB Mkr1 824.218 MHAZ
10 dBJdiv Ref 30.00 dBm 25.620 dBm
HiLog
T
00 - Center Freq||
10.0 824.200000 MHz
0.00
-10.0

-30.0

-40.0

-50.0

-60.0

Center 824.2 MHz
Res BW 3 kHz

#VBW 10 kHz

Occupied Bandwidth

sa i Alignment Completed

Total Power

244 83 kHz
Transmit Freq Error =336 Hz OBW Power
x dB Bandwidth 315.2 kHz x dB

CF Step
300.000 kHz
Span 3 MHz
#Sweep 500 ms [Pl Man
38.8 dBm Freq Offset
0 Hz
99.00 %
-26.00 dB

STATUS.

GSM 850 GPRS - Packet Switched (GSM Mode CH189)

Agilent Spectrum Analyzer - Occupied BW.

) RL RF 50 @ AC | SENSE:INT] ALIGNAUTO pl AM1an 03, 2012
Center Freq 836.400000 MHz | Center Freq: 836.400000 MHz Radio Std: None Y
Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 836.385 MHZ
Ref Offset 21 dB
10dBidiv Ref 30.00 dBm 24.795 dBm|
HILog
A0 Center Freq|
100 836.400000 MHz
000
100
-20.0
300
-400
.50.0
500
CF Step
Center 836.4 MHz Span3MHz|[, = 300000z
Res BW 3 kHz #V/BW 10 kHz #Sweep S500ms |——
Occupied Bandwidth Total Power 38.4 dBm Freq Offset
244.08 kHz Ol
Transmit Freq Error 340 Hz OBW Power 99.00 %
x dB Bandwidth 314.0 kHz x dB -26.00 dB
IMSG .STATUS
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Product MMLink-G

Test Mode Occupied Bandwidth

Date of Test 2012/01/03 Test Site CTR
Test Condition GSM 850 GPRS

GSM 850 GPRS - Packet Switched (GSM Mode CH 251)

Xl RL RF S0G  AC | SENSE:INT ALIGN AUTD 10:32:19 AMJan 03, 2012

Center Freq 848.800000 MHZ | Center Freq: 848.800000 MHz Radio Std: None Fragquancy
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 848.818 MHz
Ref Offset 21 ¢B
10dBidiv Ref 30.00 dBm 22.460 dBm|
og ’
A Center Freq||
100 848.800000 MHz
0.00
-10.0
200
300
-400
-50.0
-60.0
CF Step
Center 848.8 MHz Span3MHz||, 300000k
Res BW 3 kHz #VBW 10 kHz #Sweep 500 ms |——
Occupied Bandwidth Total Power 37.4 dBm Freq Offset
239.05 kHz O}z
Transmit Freq Error 778 Hz OBW Power 99.00 %
x dB Bandwidth 314.7 kHz x dB -26.00 dB
.MSG .STATUS
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Product MMLink-G
Test Mode Occupied Bandwidth
Date of Test 2012/01/03 Test Site CTR

Test Condition

PCS1900 GPRS

PCS1900 GPRS - Packet Switched (PCS Mode CH 512)

Agilent Spectrum Analyzer - Occupied BW

RL RF S0e  AC | SENSE:INT| ALIGN AUTO 10:55:00 &4MJan 03, 2012
Center Freq 1.850200000 GHz | Center Freq: 1.850200000 GHz Radio $td: None Fragquancy
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 1.850221 GHz
Ref Offset 11 dB
10dBidiv Ref 30.00 dBm 21.093 dBm|
HiLog p
00 ) Center Freq
0.0 ; 1.850200000 GHz
0.00
-10.0
-20.0
-30.0
-400
-50.0
-60.0
CF Step
Center 1.85 GHz Span3MHz||, 300000k
Res BW 3 kHz #VBW 10 kHz #Sweep 500ms |——
Occupied Bandwidth Total Power 34.9 dBm Freq Offset
248.56 kHz OHz
Transmit Freq Error =331 Hz OBW Power 99.00 %
x dB Bandwidth 314.0 kHz x dB -26.00 dB

sa i Alignment Completed

STATUS.

PCS1900 GPRS - Packet Switched (PCS Mode CH661)

Agilent Spectrum Analyzer - Occupied BW.

RL RF S0Q  AC |

SENSE:INT]

ALIGNAUTO 10:53:59 AM 1an 03, 2012

Frequency

Center Freq(|
1.880000000 GHz|

enter Freq 1.880000000 GHz | Ce_nterFreq; 1.880000000 GHz Radio Std: None
Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS
l0cBiic  Ref 30,00 dBm e 1%929(?? C? BHNf
HILog 0
200
10.0 .
0.00
-10.0
-20.0
300
-40.0
-50.0
. i ool i T
Center 1.88 GHz Span 3 MHz
Res BW 3 kHz #V/BW 10 kHz #Sweep 500 ms
Occupied Bandwidth Total Power 33.8dBm
245.40 kHz
Transmit Freq Error 1.332 kHz OBW Power 99.00 %
x dB Bandwidth 317.5 kHz x dB -26.00 dB
[MSG .STATUS

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz
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Product MMLink-G

Test Mode Occupied Bandwidth

Date of Test 2012/01/03 Test Site CTR
Test Condition PCS1900 GPRS

PCS1900 GPRS - Packet Switched (PCS Mode CH 810)

Xl RL RF S0G  AC | SENSE:INT ALIGN AUTD 10:53:11 AMJan 03, 2012

ICenter Freq 1.909800000 GHz | Center Freq: 1.908800000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 1.909788 GHz
Ref Offset 11 dB
10 dBJdiv Ref 30.00 dBm 19.489 dBm
HiLog
28 CenterFreq||
0.0 1.909800000 GHz
0.00
-10.0
-200
300
-40.0
-50.0
500 | |
\ \ CF Step
Center 1.91 GHz Span3MHz||, 300000k
Res BW 3 kHz #VEBW 10 kHz #Sweep 500 ms |——
Occupied Bandwidth Total Power 33.1 dBm Freq Offset
242.94 kHz OHz
Transmit Freq Error 95 Hz OBW Power 99.00 %
x dB Bandwidth 313.5 kHz x dB -26.00 dB
.MSG .STATUS
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4. Spurious Emission At Antenna Terminals (+/-1MHz)

4.1. Test Equipment

The following test equipments are used during the spurious emission test

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer Agilent N9020A / MY48010570 2011/05/19
Universal Radio R&S CMU200 / 104846 2011/05/20
Communication Tester

Directional coupler Agilent 87300C / 3239A01864 2011/09/16
Directional coupler Agilent 778D / 50550 2011/09/16

Note: All equipments upon which need to be calibrated are with calibration period of 1 year.

4.2. Setup
| CMU200
: Directional coupler
EUT ,
Spectrum
Analyzer
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4.3. Limits
Cellular Band Transmitter limits for narrowband spurious emission
Lower Block Edge Test Upper Block Edge Test
Frequencies Frequencies
Block A Block B
Channel : 128 Channel : 251
Frequency : 824.2 MHz Frequency : 848.8 MHz

PCS Band Transmitter limits for narrowband spurious emission

Lower Block Edge Test Upper Block Edge Test
Channels/Frequencies Channels/Frequencies
Block A Block C
Channel : 512 Channel : 810
Frequency : 1850.2 MHz Frequency : 1909.8 MHz

4.4. Test Procedure

In accordance with Part 22.917 and 24.238, at least 1% of the emission bandwidth was used
for the resolution and video bandwidths up to 1IMHz away from the Block Edge. At greater
than 1MHz, the resolution and video bandwidth were increased to 1IMHz.

The reference power and path losses of all channels used for testing in each frequency block

were measured.

4.5. Test Specification

According to Part 2.1049, 22.917,24.238.
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4.6. Test Result of Spurious Emission At Antenna Terminals (+/-1MHz)

Product MMLink-G

Test Mode Spurious Emission At Antenna Terminals (+/-1MHz)

Date of Test 2012/01/03 Test Site CTR
Test Condition Block Edge Test (GSM 850 GPRS)

GSM 850 GPRS Lower Channel 128 (824.2MHz)

Agilent Spectrum Analyzer - Swept SA
RL RF S0e  AC SENSE:INT ALIGNAUTD 10:25:13 AMJan 03, 2012

| Avg Type: Log-Pwr TRACE] 3456 Frequency
3 Trig: Free Run TPE| M bl
Woanctow * HAtten: a0 4B oerlANNNNR
Auto Tune,
Ref Offset 21 dB Mkr1 824.000 MHz
19 geid__Ref 40.00 dBm -14.244 dBm
CenterFreq||
00 824.000000 MHz,
200 A
ﬂW"MW M{l,“ﬂ StartFreq||
- ot lf\i“ 823500000 MHz
0. {'J
{ﬁf Stop Freq|
14 824500000 MHz|
| * ]
A
0 Muld CF Step
1r" 100.000 kHz
A Auto Man
ann o
400 -,;"‘f.J Freq Offset
ittt b adaal Mu{df"’%ﬂ"m i
E T
Center 824.0000 MHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 3.0 kHz #Sweep 500 ms (1001 pts)
IMSG .STATUS
GSM 850 GPRS Upper Channel 251(848.8MHZz)
Agilent Spectrum Analyzer - Swept SA
RL RF 50 ¢ AC SENSE:INT]| ALIGNAUTO 10:21:32 AM 1an 03, 2012
| Avg Type: Log-Pwr TRACE 3456 Frequency
PNQ: Far ) 11g: Free Run T;Zi It

IFGain:Low #Atten: 40 dB

Mkr1 849.022 MHz AutoTune
Ref Offset21 dB
‘IngdBrdiv R:f 4(?.900 dBm -16.615 dBm

Center Freq||
300 849,000000 MHz,

200 I WT L‘I’IM frh startFreq|
i)

10.0 848.500000 MHz

1] T
0.00 J/} I‘kl

fﬂ‘ L Wl Stop Freq||

849.500000 MHz

-10.0

P il 1 13.00 dbm}
'R
200 il ‘i“‘ CF Step

Ll fr “dﬁl"ﬂ{ﬂ”‘
ﬁh 100.000 kHz]
}L %A Auto Man
00 Twa.. M’H

g 4 Freq Offset
T oH
T, Ml et A st 2
-50.0
Center 849.0000 MHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 3.0 kHz #Sweep 500 ms (1001 pts)
MSG STATUS
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Product MMLink-G

Test Mode Spurious Emission At Antenna Terminals (+/-1MHz)

Date of Test 2012/01/03 Test Site CTR
Test Condition Block Edge Test (PCS 1900 GPRS)

PCS 1900 GPRS Lower Channel 512 (1850.2MHz)

Agilent Spectrum Analyzer - Swept SA
RL RF S0e  AC SENSE:INT ALIGNAUTD 10:49:35 AM Jan 03, 2012

| Avg Type: Log-Pwr TRACE] 3456 Frequency
3 Trig: Free Run TPE| M bl
Foatiow ™ #htten: 40 dB ol
Auto Tune,
Haf Bt s Mkr1 1.849 997 GHz
19 geid__Ref 30.00 dBm -15.130 dBm
CenterFreq||
20 y MMN 1.850000000 GHz|
iy
10.0 ':’J'NL]M W“n‘.i
r Ny startFreq||
- \1! 1.849500000 GHz
"
J"J L
] . 7350 o) Stop Freq|
- il = 1.850500000 GHz
i TRy
00 b"' Mll- CF Step
Pﬂf \\.‘L 100.000 kHz|
Auto Man
400 A
i
00 Wﬂ"'ﬂﬂw Freq Offset
e LG A 0Hz
-60.0
Center 1.8500000 GHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 3.0 kHz #Sweep 500 ms (1001 pts)
IMSG .STATUS

PCS 1900 GPRS Upper Channel 810(1910.0MHz)

Agilent Spectrum Analyzer - Swept SA

RL RF 50 ¢ AC SENSE:INT| ALIGNAUTO 10:52:42 AM 1an 03, 2012
| ) Avg Type: Log-Pwr TRACE 3456 Frequency
e R Jpsititi
Auto Tune,
Ref Offset 11 dB Mkr1 1.910 020 GHz
19 gBrdiv Ref 30.00 dBm -18.698 dBm
Center Freq||
x40 m 1910000000 GHz,
100 .13-’!'1“# “‘NWMfr
F»,;I i i lwh‘l startFreq||
0.0 b‘r 1.909500000 GHz
‘J’ it
-10.0 |
il 1, 1 1300 den} Stop Freq||
1.910500000 GHz
200 il o L M
Pl T,
-30.0 ¥ H"[ CF Step
A i 100,000 kHz
h Auto Man
-40.0 i
5 ﬁ'%.{. - Freq Offset
f*wwmw bk 0Hz
-60.0
Center 1.9100000 GHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 3.0 kHz #Sweep 500 ms (1001 pts)
IMSG STATUS
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5.1.

Spurious Emission

Test Equipment

The following test equipments are used during the radiated emission test:

CHM-0201003

Test Site |Equipment Manufacturer |Model No./Serial No. Last Cal.
XICTR  |Spectrum Analyzer Agilent N9020A / MY48010570 |2011/05/19
Dual Directional couple [Agilent 778D / 50550 2011/09/16
Directional coupler Agilent 87300C / 3239A01864 |2011/09/16
[X|Site#3 |Test Receiver R&S ESCS 30/ 100367 2011/09/23
Universal Radio R&S CMU200/104846 2011/05/20
Communication Tester
Spectrum Analyzer Agilent N9000A/ MY50510070 |2012/03/12
Bilog Antenna Schaffner CBL6112B/ 2704 2011/07/22
Chase
Horn Antenna Schwarzbeck [9120D /556 2011/11/04
Pre-Amplifier QTK QTK-LK-E-I-AMP4/ 2011/07/04

Note: All equipments that need to be calibrated are with calibration period of 1 year.
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5.2. Test Setup

5.2.1.1  Spurious emissions at a

EUT

ntenna terminals.

CMU200

5.2.1.2  Field strength of spurious radiation.

FRP Dome

[ae ]| EUT

150¢em

(Turntable)

==  GroundPlane

Imto4m (Antenna Tower)

Test Receiver

e LTt
—éigm/mm—u AL[E

F— }

l Antennna

| oy | [Controller

5.3. Limits

Limit

<-13dBm

43 + 10Log(P) down on the carrier where P is the power in Watts.
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54. Test Procedure

In accordance with Part 2.1051, the spurious emissions from the antenna terminal were
measured. The transmitter output power was attenuated using a combination of filters
and attenuators and the frequency spectrum investigated from 30MHz to 20GHz. The
EUT was set to transmit on full power. The EUT was tested on Low, middle and High
channels for both power levels. The resolution and video bandwidth was set to 3MHz in
accordance with Part 22.917&24.238. The spectrum analyzer detector was set to Max
Hold.In addition, measurements were made up to the 10" harmonic of the fundamental.
The device was then replaced with a substitution antenna, which input signal was
adjusted until the received level matched that of the previously detected emission.

(1) The EUT is tested with maximum rated TX power via the Base Station simulator.

(2) The EUT is tested in three orthogonal planes , The worst case test configuration was

found in the horizontal position.

The EUT is placed on a turn table which is 1.5 meter above ground. The turn table can rotate
360 degrees to determine the position of the maximum emission level. The EUT was
positioned such that the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to
find the maximum emission, all of the interface cables must be manipulated according to
TIA/EIA 603-C on radiated measurement.

5.5. Test Specification

According to Part 2.1051, 2.1053, 22.917(a), 24.238(b).
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5.6. Test Result of Spurious Emission

Product MMLink-G

Test Mode Spurious Emission (Conducted)

Date of Test 2012/01/09 Test Site CTR

Test Condition GSM 850 GPRS Test Range 30MHz~10GHz

GSM 850 GPRS Mid-Channel 251

Frequency Reading Level Path Loss Emission Level Limit
(MHz) (dBm) (dB) (dBm) (dBm)
1697.6 -41.521 0.58 -40.941 -13
2546.4 -46.400 0.7 -45.700 -13
3395.2 -57.104 1.01 -56.094 -13
4244 -56.025 1.18 -54.845 -13
5092.8 -63.533 1.23 -62.303 -13
5941.6 -61.854 1.45 -60.404 -13
6790.4 -63.047 1.56 -61.487 -13
7639.2 -65.656 1.59 -64.066 -13
8488 -65.805 1.82 -63.985 -13

Agilent Spectrum Analyzer - Swept SA
M RL | FRF Sog  AC

| SENSE:INT]

ALIGNAUTD 10:38:25 AMJan 03, 2012

300

enter Freq 515.000000 MHz | Avg Type: Log-Pwr mace[0 345 6 Frequency
PNO: Fast (50 11ig:Free Run wps‘r i
IFGain:Low #Atten: 30 dB DET|F NNK NN
Ref Offset 21 dB Mkr1 848.68 MHz AutoTune
1L%gl3idiv Ref 40.00 dBm 31.78 dBm
1
@ CenterFreq|

200

515.000000 MHz

10.0

0.00

Start Freq||
30.000000 MHz

Stop Freq(|
1.000000000 GHz

st b i

ENI I P W R

Akl :mL.-J Aoty prtnd-Ut e I

b At et ettt

-40.0

CF Step
97.000000 MHz|
Auto Man

-50.0

Freq Offset
0 Hz|

Start 30.0 MHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MIHz

Stop 1.0000 GHz
#Sweep 500 ms (1001 pts)

STATUS.
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Agilent Spectrum Analyzer - Swept SA
RL RF S0e  AC SENSE:INT ALIGNAUTD 11:13:55 AMJan 03, 2012

Center Freq 2.500000000 GHz | Avg Type: Log-Pur mace[i- 55|  Freauency
PNO: Fast (5 Trig: Free Run WPE‘I, b
IFGain:High #atten: 0 dB DET|F NN KN N
—— MKr3 3.395 GHZ IKESEI,
10 dB/div_ Ref -10.00 dBm -57.104 dBm|
HILog cori-m
=00 Center Freq||
300 1 2,500000000 GHz
-40.0 2
00 3
. Start Freq||
700 [ et ~ sttt epnce.s J| 1.000000000 GHz
-80.0
90,0 Stop Freq(|
4m 4,000000000 GHz
|Start 1.000 GHz Stop 4.000 GHz CFSt
ep
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms {1001 pts) 50050060 HE 1=
o TACec] R ] v ] Ao | (|auto Man
1 N 1 1,698 GHz 41521 dBm
2 N 1 f 2546 GHz 46.400 dBm
3 N 1 f 3.395 GHz £7.104 dBm Freq Offset
5 0 Hz
6
7
8
9
10
11
12
IMSG lSTATUS‘
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSE:INT) ALIGN AUTO 11:15:36 AM 1an 03, 2012 Fi
Center Freq 5.500000000 GHz | Avg Type: Log-Pwr TRACE[T- 5556 fequency
PNO: Fast Trig: Free Run T My
IFGain:High #htten: 0 dB DETIENHNNN
Auto Tune,
o Biftcaii i Mkr4 6.790 GHz
10 dBiciv__Ref -10.00 dBm -63.047 dBm
HILog =]
200 Center Freq||
300 5500000000 GHz
-40.0
- y 1 2 3 4 Start Freq||
00 ! . i - S .—
m‘n JOPRESEPE [N IO AUTEETE P s 4,000000000 GHz
-80.0
900 Stop Freq(|
o 7.000000000 GHz
|Stan 4.000 GHz Stop 7.000 GHz CFStep
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms (1001 pts) b 60000 Wiz
KF] M0 0 ||Auto Man
1 1 f 4,244 GHz 56.025 dBm
2 N 1 f 5.083 GHz £3.533 dBm
3 N 1 f 5.942 GHz £1.854 dBm
N 1 6790GHz  53.047 dBm Freq Offset
5 0 Hz|
6
7
8
9
10
1
12
IMSG STATUS
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Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC SENSE:INT| ALIGN AUTO 11:17:24 4MJan 03, 2012 EreGLIsTE
Center Freq 8.500000000 GHz [ Avg Type: Log-Pur TRAcEf[23 45 6 quency
PNO: Fast (50 1rig:Free Run WPE‘E NNKNN
IFGain:High #atten: 0 dB RPN
——— MKkr2 8.488 GHZ PONTATRIRT,
|io¢Biciv__Ref -10.00 dBm -65.805 dBm
og o=
<08 CenterFreq||
300 8.500000000 GHz,
-40.0
-50.0
00 1 2 Start Freq||
P U ).V A W-,MM.MWJWN i i | 7.000000000 GHz
-70.0
-80.0
90.0 Stop Freq(|
100 10.000000000 GHz
|Start 7.000 GHz Stop 10.000 GHz CFSt
ep
Res BW 1.0 MHz #VYBW 3.0 MIHz #Sweep 500 ms (1001 pts) 50050060 HE 1=
v v Auto Man
1 N 7.639 GHz 65.656 dBm
N1 8.488 GHz -65.805 dBm
3
a Freq Offset
5 0 Hz
6
7
8
9
10
1
12
IMSG lSTATUS‘
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Product MMLink-G
Test Mode Spurious Emission (Conducted)
Date of Test 2012/01/03 Test Site CTR
Test Condition PCS 1900 GPRS Test Range 30MHz~20GHz
PCS 1900 GPRS Low-Channel 512
Frequency Reading Level Path Loss Emission Level Limit
(MHz) (dBm) (dB) (dBm) (dBm)
3700.4 -45.029 11 -43.929 -13
5550.6 -63.621 1.23 -62.391 -13
7400.8 -65.277 1.59 -63.687 -13
9251 -66.445 1.89 -64.555 -13
11101.2 -65.778 2.07 -63.708 -13
12951.4 -64.831 2.26 -62.571 -13
14801.6 -60.212 2.64 -57.572 -13
16651.8 -58.194 3.5 -54.694 -13
18502 -59.601 3.7 -55.901 -13

| SENSE:INT]

ALIGNAUTD 10:40:035 AM Jan 03, 2012

PNO: Fast 0
IFGain:Low

Ref Offset 21 dB

10 dBidiv Ref 40.00 dBm
Log

| Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr

TRACE‘ 455
TYPE

Frequency

Mkr1 964.11 MHz
-22.89 dBm

DET|F NN KN T

Auto Tune,

300

200

CenterFreq||
515.000000 MHz|

10.0

0.00

Start Freq||
30.000000 MHz

b kgt dutd| g

TS LA P WRr R PAPRE LT MR PR

b

Stop Freq(|
1.000000000 GHz

CF Step
97.000000 MHz|
Auto Man

-50.0

Freq Offset
0 Hz|

Start 30.0 MHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MIHz

Stop 1.0000 GHz
#Sweep 500 ms (1001 pts)

STATUS.
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Agilent Spectrum Analyzer - Swept SA

RL RF SENSE:INT| ALIGN AUTO 11:08:45 4MJan 03, 2012 EretLsnE
Center Freq 3.000000000 GHz [ Avg Type: Log-Pur TRACE[T- 3556 quency
PNO: Fast Trig: Free Run WPE‘I, bhiddA
IFGain:High #Atten: 0 dB DET|F NNK NN
—— MKr1 3.700 GHZ PONTATRIRT,
10 dBidiv__ Ref +10.00 dBm -45.029 dBm
HILog ]
=00 Center Freq||
-300 1 3.000000000 GHz
400 0
500
- StartFreq||
700 premsn s mmfitn o sttt oo™ sy rine ot =R ] 1.000000000 GHZ
800
90,0 Stop Freq(|
00 5.000000000 GHz
|Start 1.000 GHz Stop 5.000 GHz CFSt
ep
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms (1001 pts) S 0hRe Bkt
I e [puto Man
3.700 GHz -45.029 dBm
Freq Offset
0 Hz
IMSG lSTATUS‘
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSE:IMT| ALIGH AUTO 11:09:38 AM Jan 03, 2012 Fi
Center Freq 7.500000000 GHz . Avg Type: Log-Pwr TRACE[T- 5556 fequency
PNO: Fast Trig: Free Run THPE|M kit
IFGain:High #Atten: 0 dB i Ll L)
Auto Tune,
Ref Offset 11 dB Mkr3 9.251 GHz
10 dBiciv__Ref -10.00 dBm -66.445 dBm
HILog T
200 Center Freq||
-300 7500000000 GHz
-40.0
500 ;
00 P £ Start Freq||
o P 7 o PR A T — B | 5000000000 GHz
800
900 Stop Freq(|
00 10.000000000 GHz
|Start 5.000 GHz Stop 10.000 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms (1001 pts) b G0000 Wil
I FLNCTION WIDTH |[Auto Man
1 5551 GHz £63.621 dBm
2 7.401 GHz 65.277 dBm
. 9.251 GHz £6.445 dBm Freq Offset
5 0Hz
6
7
8
9
10
1
12
IMSG STATUS
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Agilent Spectrum Analyzer - Swept SA

RL RF 50 % SENSE:INT]| ALIGNAUTO 19 AM 1an 03, 2012 E
Center Freq 12.500000000 GHz . Avg Type: Log-Pwr fequency
PNO: Fast Trig: Free Run
IFGain:High #Atten: 0 dB
Auto Tune,
Ref Offset 11 dB Mkr3 14.802 GHz
10 dBiciv__Ref -10.00 dBm -60.212 dBm
HILog T
200 Center Freq||
-0 12.500000000 GHz
-40.0
£00 -
1 2 03 Start Freq||
600
e EE—p. v R M Al 10.000000000 GHz
800
900 Stop Freq(|
m 15.000000000 GHz
|Start 10.000 GHz Stop 15.000 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms (1001 pts) b G0000 Wil
- i i FLNCTION WIDTH ||Auto Man
11.101 GHz £65.778 dBm
12.961 GHz 64.831 dBm
14.802 GHz 60.212 dBm Freq Offset
0 Hz
MSG ;TATUS‘

Xl RL RF S0 AC SENSE:INT| ALIGN AUTO 11:10:38 &AM Jan 03, 2012
Center Freq_17.500000000 GHz | Avg Type: Log-Pwr muce[[osasg|  Frequency
PNO: Fast (50 Trig: Free Run THPE|IM ki
IFGain:High = #Atten: 0 dB RELIEMN
Auto Tune
Ref Offset 11 dB Mkr2 18.502 GHz
10 dBidiv__ Ref -10.00 dBm -59.601 dBm
HiLog yruwi=
=00 Center Freq||
=00 17.500000000 GHz
4
500 = 2
- V i o] Start Freq||
- 15.000000000 GHz
70
810
90,0 Stop Freq(|
100 20.000000000 GHz|
|Start 15.000 GHz Stop 20.000 GHz CFStep
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms (1001 pts) 00500060 HE 1o
—— : |Auto Man
16.662 GHz 58.194 dBm
18502 GHz 59.601 dBm
Freq Offset
0Hz
IMSG .!.STATUS‘
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Product MMLink-G

Test Mode Spurious Emission (Radiated)

Date of Test 2012/03/26 Test Site Site3

Test Condition [Channel 128 (GSM 850 GPRS) Test Range 9KHz ~10GHz

_ Signal
Frequency Reading Generator | Cable Loss Anter.ma ERP Value Limit
Level Level Gain
(GH2) (dBm) (dBm) (dB) (dBd) (dBm) (dBm)

Horizontal Emissions
1648.400 -45.63 -49.019 1.630 9.800 -40.849 -13
2472.600 -50.99 -51.346 2.100 10.600 -42.846 -13
3296.800 -57.10 -58.782 2.350 12.300 -48.832 -13
4121.000 -57.12 -56.114 2.700 12.600 -46.214 -13
4945.200 -60.39 -56.293 2.830 12.700 -46.423 -13
5769.400 -59.12 -57.064 3.200 13.000 -47.264 -13

Vertical Emissions
1648.400 -53.14 -56.220 1.630 9.800 -48.050 -13
2478.600 -57.34 -57.420 2.100 10.600 -48.920 -13
3296.800 -57.58 -58.208 2.350 12.300 -48.258 -13
4121.000 -58.17 -55.465 2.700 12.600 -45.565 -13
4945.200 -60.25 -55.610 2.830 12.700 -45.740 -13
5769.400 -59.36 -57.144 3.200 13.000 -47.344 -13

Note:
1. Receiver setting (Peak Detector) : RBW:3MHz; VBW:3MHz
ERP Value = Signal Generator Level + Antenna Gain - Cable Loss
3. Spurious emissions past 6 GHz are not shown, due to the magnitude of spurious
emissions attenuated more than 20 dB below the limit.

N
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Product MMLink-G
Test Mode Spurious Emission (Radiated)
Date of Test 2012/03/26 Test Site Site3
Test Condition [Channel 885 (PCS1900 GPRS) Test Range 9KHz ~20GHz
_ Signal
Frequency Reading Generator | Cable Loss Anterma EIRP Value Limit
Level Level Gain
(GHz) (dBm) (dBm) (dB) (dBi) (dBm) (dBm)
Horizontal Emissions
3700.4 -51.760 -52.388 2.530 12.600 -42.318 -13
5550.6 -55.330 -51.951 3.050 13.100 -41.901 -13
7400.8 -59.490 -44.810 3.650 11.500 -36.960 -13
9251 -58.840 -44.005 3.850 12.000 -35.855 -13
11101.2 -60.460 -42.918 4.580 12.000 -35.498 -13
Vertical Emissions
3700.4 -52.390 -50.767 2.530 12.600 -40.697 -13
5550.6 -55.080 -51.098 3.050 13.100 -41.048 -13
7400.8 -59.990 -44.909 3.650 11.500 -37.059 -13
9251 -59.340 -43.915 3.850 12.000 -35.765 -13
11101.2 -61.370 -43.630 4.580 12.000 -36.210 -13

Note:
1. Receiver setting (Peak Detector) : RBW:3MHz; VBW:3MHz
EIRP Value = Signal Generator Level + Antenna Gain - Cable Loss
3. Spurious emissions past 12GHz are not shown, due to the magnitude of spurious
emissions attenuated more than 20 dB below the limit.

N
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6. Frequency Stability Under Temperature & Voltage Variations
6.1. Test Equipment

The following test equipments are used during the frequency stability test:

Equipment Manufacturer Model No./Serial No. |Last Cal.
Universal Radio R&S CMU200 /104846 2011/05/20
Communication Tester

Standard Temperature WIT TH-1S-B /108210 2011/09/16
& Humidity Chamber

Note: All equipments upon which need to be calibrated are with calibration period of 1 year

6.2. Test Setup

Temperature &
Humidity Chamber

CMU200

EUT

DC Power Supply

6.3. Limits

Limit <t2.5ppm
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6.4. Test Procedure

The frequency stability of transmitter is measured by:
(a) Temperature: The temperature is varied from -30°C to 50°C in 10° C increment using a
standard temperature & Humidity chamber.
(b) Primary Supply Voltage: The primary supply voltage is varied 85% to 115% of the
nominal value for non hand-carried equipment. For hand-carried, battery-powered
equipment, primary supply voltage is reduced to the battery operating endpoint which

shall be specified by the manufacturer.

The EUT was connected via the base station simulator. Universal Radio Communication
Tester, (CMU200), was used to measure The Frequency Error. The maximum result of

measurements was recorded.

6.5. Test Specification

According to Part 2.1055, 22.355, 24.235
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6.6. Test Result of Frequency Stability Under Temperature Variations

Product MMLink-G
Test Mode Frequency Stability Under Temperature Variations & Voltage Variations
Date of Test 2011/11/24 Test Site CTR
Test Condition |[GSM 850 GPRS / Channel 189 Test Range -20°C~+50°C
Frequency Stability Under Temperature Variations
Temperature Test Frequency Deviation Limit
Interval(‘C) (GHz) (Hz) (KHz)
-20 0.836 25 +2.0913
-10 0.836 -9 +2.0913
0 0.836 -12 +2.0913
10 0.836 15 +2.0913
20 0.836 26 +2.0913
30 0.836 22 +2.0913
40 0.836 18 +2.0913
50 0.836 -10 +2.0913

Voltage Variations

AC Voltage Test Frequency Deviation Limit
V) (GHz) (Hz) (KHz)
102 0.836 28 +2.0913
120 0.836 22 +2.0913
138 0.836 18 +2.0913

Page: 38 of 42




E4 QuieTek

Report No.:1211000R-HPUSPO7V01

Product MMLink-G
Test Mode Frequency Stability Under Temperature Variations & Voltage Variations
Date of Test 2011/11/24 Test Site CTR
Test Condition [PCS 1900 GPRS / Channel 661 Test Range -30°C~+50°C
Frequency Stability Under Temperature Variations
Temperature Test Frequency Deviation Limit
Interval(‘C) (GHz) (Hz) (KHz)
-20 1.88 26 +4.7
-10 1.88 37 +4.7
0 1.88 43 +4.7
10 1.88 41 +4.7
20 1.88 40 +4.7
Il 30 1.88 35 +4.7
40 1.88 -29 +4.7
50 1.88 33 +4.7

Voltage Variations

AC Voltage Test Frequency Deviation Limit
(V) (GHz) (Hz) (KHz)
102 1.88 32 +4.7
120 1.88 40 +4.7
138 1.88 34 +4.7
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7. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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Attachment 1: EUT Test Photographs
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Attachment 2: EUT Detailed Photographs
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