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Effective (Isotropic) Radiated Power Output

RF Output Power(Conducted)

a. For getting the ERP (Efficient Radiated Power) in substitution method, the following formula should be

taken to calculate it,

ERP [dBm] = SGP [dBm] — Cable Loss [dB] + Gain [dBd]

b. SGP=Signal Generator Level

Note2:

RBW > emission bandwidth, VBW > 3 x RBW.

Detector: RMS

Channel128(L) Channel190(M) Channel251(H)
TEST CONDITIONS
824.2MHz 836.6 MHz 848.8 MHz
Limit Limit Limit
Tnom/ Vhom Measured(dBm) Measured(dBm) Measured(dBm)
(dBm) (dBm) (dBm)
GSM/TM1 32.37 38.5 32.36 38.5 32.30 38.5
Part 2— Effective Radiated Power of Transmitter (ERP) for GSM850
Meas. | Substitution o Cable | Substitution .
Freq. SGP | Substitution Limit
Test Mode Level Antenna , Loss | Level(ERP) Result
(MHz) (dBm) | Gain(dBd) (dBm)
(dBm) Type (dB) / dBm
GSM/TM1 824.2 | 32.72 | Dipole Ant. | 38.18 -4.90 0.6 32.68 38.5 Pass
GSM/TMT 836.6 | 32.71 | Dipole Ant. | 38.32 -5.02 0.6 32.70 38.5 Pass
GSM/TM1 848.8 | 32.65 | Dipole Ant. | 38.22 -5.00 0.6 32.62 38.5 Pass
Note1:
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RF Output Power(Conducted)

Channel128(L) Channel190(M) Channel251(H)
TEST CONDITIONS
1850.2MHz 1880.0 MHz 1909.8 MHz
Limit Limit Limit
Tnom/ Vnom Measured(dBm) Measured(dBm) Measured(dBm)
(dBm) (dBm) (dBm)
GSM/TM1 30.13 33 29.35 33 29.27 33
Part 2— Effective Isotropic Radiated Power of Transmitter (EIRP) for GSM1900
Substitution
Meas. | Substitution o Cable o
Freq. SGP | Substitution Level(EIRP | Limit | Resu
Test Mode Level Antenna . i Loss
(MHz) (dBm) Gain(dBi) ) (dBm) It
(dBm) Type (dB)
/ dBm
GSM/TM1 1850.2 | 32.63 Horn Ant. 29 08 4.5 1 32.58 33 Pass
GSM/TM1 1880.0 | 31.85 Horn Ant. 8,22 4.5 1 31.72 33 Pass
GSM/TM1 1909.8 | 31.77 Horn Ant. 28.19 4.5 1 31.69 33 Pass
Note1:

a. For getting the EIRP (Efficient Isotropic Radiated Power) in substitution method, the following formula

should be taken to calculate it,

EIRP [dBm] = SGP [dBm] — Cable Loss [dB] + Gain [dBi]

b. SGP=Signal Generator Level

Note2:

RBW > emission bandwidth, VBW > 3 x RBW.

Detector: RMS
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4 Appendix_B: Peak-to-Average Ratio
Part | - Test Results
Test Band Test Mode Test Channel Measured[dB] Limit [dB] Verdict
LCH 0.10 13 PASS
GSM850 GSM/TMH1 MCH 0.14 13 PASS
HCH 0.07 13 PASS
LCH 0.11 13 PASS
GSM1900 GSM/TM1 MCH 0.09 13 PASS
HCH 0.12 13 PASS
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5 Appendix_C: Modulation Characteristics

Part | - Test Plots

5.1 For GSM

5.1.1 Test Band = GSM850

5.1.1.1 Test Mode = GSM/TM1
5.1.1.1.1 Test Channel = MCH
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5.1.2Test Band = GSM1900

5.1.21 Test Mode = GSM/TM1
5.1.2.1.1 Test Channel = MCH
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6 Appendix_D: Bandwidth
Part | - Test Results
Test Occupied Bandwidth Emission .
Test Band Test Mode Channel [kHz] Bandwidth [kHz] Verdict
LCH 241.0 3154 PASS
GSM850 GSM/TM1 MCH 241.5 306.0 PASS
HCH 241.4 315.9 PASS
LCH 243.0 313.6 PASS
GSM1900 GSM/TM1 MCH 244.4 320.3 PASS
HCH 241.6 309.0 PASS
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Part Il - Test Plots

6.1 For GSM

6.1.1 Test Band = GSM850

6.1.1.1 Test Mode = GSM/TM1
6.1.1.1.1 Test Channel = LCH
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6.1.1.1.2 Test Channel = MCH

i Keysight Spectrum Analyzer - Occupied BW Ii"i“é‘
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[ Trig: Free Run Avg|Held:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS
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Center Freq
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6.1.1.1.3 Test Channel = HCH
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6.1.2 Test Band = GSM1900

6.1.2.1 Test Mode = GSM/TM1
6.1.2.1.1 Test Channel = LCH
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6.1.2.1.2 Test Channel = MCH
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6.1.2.1.3 Test Channel = HCH

i Keysight Spectrum Analyzer - Occupied BW
i RF 500 AC [ SENSE:INT] [ /MALIGN OFF [10:45:47 AMDec 22,2014
Ref Offset 17.10 dB Center Freq: 1.909800000 GHz Radio Std: None
[ Trig: Free Run Avg|Held:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

AmptdlY Scale

Y Axis Unlt’

Ref Offset17.1 dB dBm

Ref 35.40 dBm

Center 1.91 GHz Span 1 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 124 ms

Ref Position
Top Ctr Bot

Occupied Bandwidth Total Power 35.1 dBm

241.61 kHz

Transmit Freq Error -1.471 kHz OBW Power 99.00 %
x dB Bandwidth 309.0 kHz x dB -26.00 dB

Auto Scaling
On Off
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7 Appendix_E: Band Edges Compliance

Part | - Test Plots

7.1 For GSM

7.1.1 Test Band = GSM850

7.1.1.1 Test Mode = GSM/TM1
7.1.1.1.1 Test Channel = LCH

i Keysight Spectrum Analyzer - Swept SA
[ [ [ AC | SENSE:INT| [ A\ALIGN OFF [11:04:56 AM Dec 22, 2014

| | RF [500Q | I
Marker 1 823.989989990 MHz . Avg Type: RMS
PNO: Wide (,) 1rig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 30 dB SelectMarker'
Mkr1 823.990 0 MHz 1
Ref Offset 16.8 dB
Ref 36.50 dBM 216.114 dBm

Properties»

Center 824.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 1.000 s (1000 pts)
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7.1.1.1.2 Test Channel = HCH

i Keysight Spectrum Analyzer - Swept SA
[ RF [s0@ AC | | SENSE:INT] [ /MALIGN OFF [11:08:47 am
Marker 1 849.012012012 MHz ) Avg Type: RMS
PNO: Wide ,0 1rg: FreeRun Avg|Hold:>100/100
Lo Attor: 3043 SelectMarker
Mkr1 849.012 0 MHz 1

Ref Offset 16.8 dB
Ref 36.50 dBm -15.748 dBm

E=R ==

Properties»

Center 849.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 1.000 s (1000 pts)
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7.1.2Test Band = GSM1900
7.1.2.1 Test Mode = GSM/TM1
7.1.2.1.1 Test Channel = LCH
i Keysight Spectrum Analyzer - Swept SA |i”£”ﬁl
| | RF [50Q AC | | SENSE:INT| \ALIGN OFF [10:51:03 AMDec 22,2014

Marker 1 1.849993993994 GHz _ Avg Type: RMS
PNO: Wide (o) Trig: Free Run Avg|Held:>100/100

=
IFGain:Low Atten: 30 dB Select Marker'

Mkr1 1.849 994 0 GHz 1
Ref 36.80 dBrm -18.438 dBm

Properties»

Center 1.850000 GHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 1.000 s (1000 pts)
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u Keysight Spectrurn Ana\yzer Swept SA

E=R ==

SENSE:INT|

\ALIGN OFF [10:53:24 am

.Marker 1 1. 910014014014 GHz )
PNO: W.de ) Trig: Free Run
Atten: 30 dB

Ref Offset 17.1 dB

1LO gBIdw Ref 36.80 dBm

Center 1.910000 GHz

#Res BW 10 kHz #VBW 30 kHz*

Avg Type: RMS

Avg|Hold:>100/100

SelectMarker’

Mkr1 1.910 014 0 GHz 1
-18.761 dBm

Properties»

Span 2.000 MHz
#Sweep 1.000 s (1000 pts)
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8 Appendix_F: Spurious Emission at Antenna Terminal

NOTE: For the averaged unwanted emissions measurements, the measurement points in each sweep is
greater than twice the Span/RBW in order to ensure bin-to-bin spacing of < RBW/2 so that narrowband
signals are not lost between frequency bins. As to the present test item, the "Measurement Points = k *
(Span / RBW)" with k between 4 and 5, which results in an acceptable level error of less than 0.5 dB.

Part | - Test Plots

8.1 For GSM

8.1.1 Test Band = GSM850

8.1.1.1 Test Mode = GSM/TM1
8.1.1.1.1 Test Channel = LCH

i Keysight Spectrum Analyzer - Swept SA |i”£”&l
| RF [0 ac | | SENSE:INT| [ A\ALIGN OFF

Avg Type: Log-Pwr
PNO: Fast L, 1rig:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Mkr1 824.364 MHz NextPeak
Ref Offset 16.8 dB
1LO dBlidiv i R;f 365.e.’)0 dBm 31.798 dBm

U

Mkr—RefLvl

Start 30 MHz Stop 12.750 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 21.33 ms (40001 pts)
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8.1.1.1.2 Test Channel = MCH

u Keysight Spectrurn Analyzer - Swept SA = =
| RF | 500 AC | SENSE:INT| | ANALIGN OFF [11:14:16 AM

Marker 1 836.766000000 MHz ' Avg Type: Log-Pwr Peak Search
PNO: Fast (4 Trig: Free Run Avg|Hold:>100/100 L
5 ——
IFGain:Low Atten: 30 dB

Mkr1 836.766 MHz NextPeak
Ref Offset 16.8 dB
19 dBidiv Ref 36.50 dBm 31.692 dBm

Next Pk Right

A bt o ol Wi e et

Mkr—RefLvi

Start 30 MHz Stop 12.750 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 21.33 ms (40001 pts)
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8.1.1.1.3 Test Channel = HCH

i Keysight Spectrum Analyzer - Swept SA = =
| | RF | 500 AC | SENSE:INT| | ANALIGN OFF [11:14:49 AM

Marker 1 848.850000000 MHz ' Avg Type: Log-Pwr Peak Search
PNO: Fast (4 Trig: Free Run Avg|Hold:>100/100 1
5 ——
IFGain:Low Atten: 30 dB

Mkr1 848.850 MHz NextPeak
43,830 MKz

Next Pk Right

Mkr—RefLvi

Start 30 MHz Stop 12.750 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 21.33 ms (40001 pts)
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8.1.2Test Band = GSM1900

8.1.2.1 Test Mode = GSM/TM1
8.1.2.1.1 Test Channel = LCH

i Keysight Spectrurn Analyzer - SweptSA |i”il-£3-
| | | $ | SENSE:INT| \ALIGN OFF [10:42:03 AMDec 22,2014 Peak Search
Marker 1 1. 850232000000 GHz . Avg Type: Log-Pwr
PNO: Fast (4 1rig: Free Run Avg|Hold:>100/100
5 ——
IFGain:Low Atten: 30 dB

Mkr1 1.850 232 GHz NextPeak
Ref Offset 16.8 dB
10 gBidiv Ref 36.80 dBm 50 177 dBm

IN
I T pm—

sl ol oo b i

Mkr—RefLvi

Start 30 MHz Stop 12.750 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 21.33 ms (40001 pts)

msc| sTATUS g3 Align Now, All required

“This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at
www.sgs.com/terms and conditions.htm and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at
www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any
holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and
within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to
a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced except in
full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this
document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test
report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.”




SGS-CSTC Standards Technical Services Ltd.

Report No.: SZEM141100609002
Page: 23 of 31

8.1.2.1.2 Test Channel = MCH

u Keysight Spectrurn Analyzer - Swept SA = =
| RF [ 509 AC SENSE:INT| | ANALIGN OFF [10:43:05 AM

Marker 1 1.880124000000 GHz ' Avg Type: Log-Pwr Peak Search
PNO: Fast L) Trig: Free Run Avg|Hold:>100/100 1

IFGain:Low Atten: 30 dB

Mkr1 1.880 124 GHz NextPeak
Ref Offset 16.8 dB
1LOgBIdw Reef 365e80 dBm 28 492 dBm

Next Pk Right

BT T Ty T ——

-=== sl

Start 30 MHz Stop 12.750 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 21.33 ms (40001 pts)
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8.1.2.1.3 Test Channel = HCH
i Keysight Spectrum Analyzer - Swept SA |i”£”ﬁl
| | RF [50Q AC | | SENSE:INT| \ALIGN OFF [10:43:40 aM

Marker 1 1.910016000000 GHz Avg Type: Log-Pwr Peak Search
PNO: Fast (4 1rig: Free Run Avg|Hold:>100/100 1
5 ——
IFGain:Low Atten: 30 dB

Mkr1 1.910 016 GHz NextPeak
Ref 36.80 dBm /10 016 GHz

Next Pk Right

Mkr—RefLvi

Start 30 MHz Stop 12.750 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 21.33 ms (40001 pts)
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9 Appendix_G: Field Strength of Spurious Radiation

Part | - Test Plots

9.1 For GSM

9.1.1 Test Band = GSM850
9.1.1.1 Test Mode = GSM/TM1

Frequency (MHz) Level (dBuV/m) Limit Line (dBuV/m) | Over Limit (dB) Polarization
33.433 -65.1 -13.0 -52.1 Vertical
51.741 -64.4 -13.0 -51.4 Vertical
80.866 -60.8 -13.0 -47.8 Vertical

238.181 -69.4 -13.0 -56.4 Vertical
511.868 -62.6 -13.0 -49.6 Vertical
729.731 -60.2 -13.0 -47.2 Vertical
1673.978 -43.3 -13.0 -30.3 Vertical
2509.725 -39.7 -13.0 -26.7 Vertical
4183.536 -35.6 -13.0 -22.6 Vertical
5860.756 -40.7 -13.0 -27.7 Vertical
7384.531 -38.2 -13.0 -25.2 Vertical
8842.855 -35.8 -13.0 -22.8 Vertical

Frequency (MHz) Level (dBuV/m) Limit Line (dBuV/m) | Over Limit (dB) Polarization
41.934 -64.8 -13.0 -51.8 Horizontal
87.209 -62.0 -13.0 -49.0 Horizontal
185.581 -64.6 -13.0 -51.6 Horizontal

405.429 -65.0 -13.0 -52.0 Horizontal
587.556 -61.7 -13.0 -48.7 Horizontal
746.697 -59.0 -13.0 -46.0 Horizontal
1673.978 -34.2 -13.0 -21.2 Horizontal
2509.725 -39.5 -13.0 -26.5 Horizontal
3348.556 -38.5 -13.0 -25.5 Horizontal
4183.536 -28.4 -13.0 -15.4 Horizontal
6050.147 -39.9 -13.0 -26.9 Horizontal
8861.624 -36.3 -13.0 -23.3 Horizontal
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9.1.2 Test Band = GSM1900

9.1.2.1 Test Mode = GSM/TM1

Frequency (MHz) Level (dBuV/m) Limit Line (dBuV/m) | Over Limit (dB) Polarization
34.323 -67.6 -13.0 -54.6 Vertical
51.402 -68.1 -13.0 -55.1 Vertical
79.028 -60.5 -13.0 -47.5 Vertical

273.400 -69.3 -13.0 -56.3 Vertical
485.672 -65.4 -13.0 -52.4 Vertical
870.619 -56.9 -13.0 -43.9 Vertical
3759.831 -29.0 -13.0 -16.0 Vertical
5636.772 -35.4 -13.0 -22.4 Vertical
7521.645 -34.1 -13.0 -21.1 Vertical
9893.956 -34.0 -13.0 -21.0 Vertical
11357.628 -32.1 -13.0 -19.1 Vertical
12466.700 -29.4 -13.0 -16.4 Vertical

Frequency (MHz) Level (dBuV/m) Limit Line (dBuV/m) | Over Limit (dB) Polarization
38.126 -66.7 -13.0 -53.7 Horizontal
47.663 -66.2 -13.0 -53.2 Horizontal
88.652 -64.3 -13.0 -51.3 Horizontal
213.723 -67.5 -13.0 -54.5 Horizontal
492.092 -62.9 -13.0 -49.9 Horizontal
876.391 -57.0 -13.0 -44.0 Horizontal
3070.699 -44.6 -13.0 -31.6 Horizontal
3759.831 -23.9 -13.0 -10.9 Horizontal
6088.229 -38.8 -13.0 -25.8 Horizontal
7616.578 -37.3 -13.0 -24.3 Horizontal
10629.089 -31.5 -13.0 -18.5 Horizontal
12466.700 -29.2 -13.0 -16.2 Horizontal
NOTE:

1) The disturbance above 13GHz and below 30MHz was very low, and the above harmonics were the
highest point could be found when testing, so only the above harmonics had been displayed.

2) Pretest was performed at the EUT in low, middle, high channel, but only the worst test channel(Channel
192 for GSM850 and Channel 661 for GSM1900)and only the data of the worst case show in the test
report.
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10 Appendix_H: Frequency Stability
10.1For GSM
10.1.1 Frequency Error VS. Voltage:
T T T T Freq. Error Freq. vs. Limi .
B:::l TEEL e Ch::rtiel Teﬁ’;. vglstt e([IIHz] ° rate?:lq[ppsm] [ppmt] Verdict
VL -2.91 -0.00353 +2.5 PASS
LCH TN VN -7.81 -0.00948 +2.5 PASS
VH 0.71 0.00086 +2.5 PASS
VL -7.55 -0.00902 +2.5 PASS
GSM850 | GSM/TM1 MCH TN VN -6.33 -0.00757 +25 PASS
VH -4.97 -0.00594 +2.5 PASS
VL -1.03 -0.00121 +2.5 PASS
HCH TN VN -5.75 -0.00677 +2.5 PASS
VH -9.17 -0.0108 +2.5 PASS
VL -12.79 -0.00691 +2.5 PASS
LCH TN VN -10.14 -0.00548 +25 PASS
VH -8.59 -0.00464 +2.5 PASS
VL -2.45 -0.0013 +2.5 PASS
GSM1900 | GSM/TM!1 MCH TN VN -1.74 -0.00093 +2.5 PASS
VH -7.43 -0.00395 +2.5 PASS
VL -1.10 -0.00058 +2.5 PASS
HCH TN VN -8.33 -0.00436 +2.5 PASS
VH -18.98 -0.00994 +2.5 PASS
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10.1.2 Frequency Error VS. Temperature:
Test Test Test Test Freq. Freq. vs. Limit .
Band et et Channel Volt. Temp. Ii:‘;)]r rated [ppm] | [ppm] et el
-30 -1.81 -0.00220 2.5 PASS
-20 -1.10 -0.00133 2.5 PASS
-10 -1.42 -0.00172 2.5 PASS
0 -3.36 -0.00408 2.5 PASS
LCH VN 10 1.42 0.00172 2.5 PASS
20 2.65 0.00322 2.5 PASS
30 2.32 0.00281 2.5 PASS
40 0.84 0.00102 2.5 PASS
50 5.94 0.00721 2.5 PASS
-30 0.00 0.00000 2.5 PASS
-20 2.71 0.00324 2.5 PASS
-10 -0.52 -0.00062 2.5 PASS
0 -1.87 -0.00224 2.5 PASS
GSM850 | GSM/TMT1 MCH VN 10 0.52 0.00062 2.5 PASS
20 -1.08 -0.00123 2.5 PASS
30 1.03 0.00123 2.5 PASS
40 1.61 0.00192 2.5 PASS
50 2.45 0.00293 2.5 PASS
-30 0.26 0.00031 2.5 PASS
-20 4.91 0.00578 2.5 PASS
-10 -0.71 -0.00084 2.5 PASS
0 -1.16 -0.00137 2.5 PASS
HCH VN 10 -0.90 -0.00106 2.5 PASS
20 -1.16 -0.00137 2.5 PASS
30 -1.36 -0.00160 2.5 PASS
40 -2.26 -0.00266 2.5 PASS
50 -0.19 -0.00022 2.5 PASS
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-30 -14.85 -0.00803 2.5 PASS
-20 -8.78 -0.00475 2.5 PASS
-10 -13.95 -0.00754 2.5 PASS
0 -2.13 -0.00115 2.5 PASS
LCH VN 10 1.74 0.00094 2.5 PASS
20 -4.97 -0.00269 2.5 PASS
30 -13.75 -0.00743 2.5 PASS
40 -10.33 -0.00558 2.5 PASS
50 1.42 0.00077 2.5 PASS
-30 -5.68 -0.00302 2.5 PASS
-20 -7.30 -0.00388 2.5 PASS
-10 -13.04 -0.00694 2.5 PASS
0 -0.58 -0.00031 2.5 PASS
GSM1900 GSM/TM1 MCH VN 10 -15.24 -0.00811 2.5 PASS
20 -7.55 -0.00402 2.5 PASS
30 2.52 0.00134 2.5 PASS
40 -8.78 -0.00467 2.5 PASS
50 -11.82 -0.00629 2.5 PASS
-30 -14.59 -0.00764 2.5 PASS
-20 -5.10 -0.00267 2.5 PASS
-10 -6.65 -0.00348 2.5 PASS
0 -11.62 -0.00608 2.5 PASS
HCH VN 10 1.16 0.00061 2.5 PASS
20 2.71 0.00142 2.5 PASS
30 -6.20 -0.00325 2.5 PASS
40 -13.50 -0.00707 2.5 PASS
50 -2.07 -0.00108 2.5 PASS
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11 Appendix I: Test Setup
RF Conducted Test:
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Tx below 1GHz

The End

“This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at
www.sgs.com/terms and conditions.htm and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at
www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any
holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and
within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to
a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced except in
full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this
document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test
report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.”




