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1. General information

1.1 Notes of the test report

The test report may only be reproduced or published in full. Reproduction or
publication of extracts from the report requires the prior written permission of The
State Radio_monitoring_center Testing Center (SRTC).

The test results relate only to individual items of the samples which have been
tested.

1.2 Information about the testing laboratory

Company: The State Radio_monitoring_center Testing Center (SRTC)
Address: No.80 Beilishi Road, Xicheng District, Beijing China
City: Beijing

Country or Region: China
Contacted person: Wang Junfeng

Tel: +86 10 68009181 +86 10 68009202
Fax: +86 10 68009195 +86 10 68009205
Email: wangjf@srrc.org.cn / wangjunfeng@srtc.org.cn

1.3 Applicant’s details

Company: Shenzhen Sang Fei Consumer Communications Co., Ltd.

Address: 11 Science & Technology Rd., Shenzhen Hi-tech Industrial
Park, Nanshan District

City: Shenzhen

Country or Region: China

Grantee Code: VQR

Contacted person: Helen.Lin

Tel: 86-755-33308888

Fax: 86-755-26614979

Email: Helen.Lin@sangfei.com

1.4 Manufacturer’s details

Company: Shenzhen Sang Fei Consumer Communications Co., Ltd.

Address: 11 Science & Technology Rd., Shenzhen Hi-tech Industrial
Park, Nanshan District

City: Shenzhen

Country or Region: China

Contacted person: Helen.Lin

Tel: 86-755-33308888

Fax: 86-755-26614979

Email: Helen.Lin@sangfei.com
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1.5 Application details

Date of reception of test sample: 10" June 2014
Date of test: 12" June 2014 to 4™ July 2014

1.6 Reference specification
FCC Part 24E, Part22H, Part 2 (October 1, 2013 edition)

1.7 Information of EUT

1.7.1 General information

GSM/GPRS/EDGE/UMTS Digital Mobile
Phone with Bluetooth and WiFi

VQRCTI928

GSM850:

Tx:824~849MHz Rx:869~894MHz
PCS1900:

Tx:1850~1910MHz Rx:1930~1990MHz

GSM850:33.0dBm
PCS1900:30.0dBm

GSM/GPRS:GMSK
EDGE: GMSK(Uplink direction)
8PSK(Downlink direction)

300KGXW

FDD

GSM850:45MHz
PCS1900:80MHz

Fixed Internal

Battery or Charger

3.8V

Lowest: -30°C
Highest: +50°C

Minimum: 3.5V
Maximum: 4.2V

TMBHb

1928 _M6592_1418_00_VO1A_TO1_AG
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1.7.2 EUT details

GSM/GPRS/EDGE/UMTS Digital Mobile Phone Philips

with Bluetooth and WiFi 1928 864359020039884
1.7.3 Auxiliary equipment details
Equipment Charger
Manufacturer Salcomp (Shenzhen) Co., Ltd
Model Number S14B08
Input Voltage 100V-240V a.c.
Output Voltage 5.0V d.c.
Frequency 50/60Hz
Equipment Battery
Manufacturer harbin coslight powerco.,ltd
Model Number AB3000BWMC
Capacity 3000mAh
Rated Voltage 3.8V d.c.
The State Radio_monitoring_center Testing Center (SRTC) Page number: 5 of 54
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2. Test information

2.1 Summary of the test results

No. Test case FCC reference Verdict
1 RF Power Output 2.1046 Pass
Effective Radiated Power
2 and 22.913(a)/24.232(c) Pass
Effective Isotropic Radiated Power
3 Occupied Bandwidth 2.1049 Pass
4 Emission Bandwidth 22.917(b)/24.238(b) Pass
5 | Spurious Emissions atantenna |, 445105 917(a)24.238(a) | Pass
terminals
6 Band Edges Compliance 2.1051/22.917(a)/24.238(a) | Pass
7 Frequency Stability 2.1055/22.355/24.235 Pass
8 Radiated Spurious Emissions | 2.1053/22.917(a)/24.238(a) | Pass

This Test Report Is Issued by:
Mr. Song Qizhu
Director of the test lab

N
|~7

PIST”

Checked by:
Mr. Wang Junfeng
Deputy director of the test lab

Wt

Tested by: Issued date:
Mr. Zhang Wentao
Test engineer
z{ Mﬁ 2014.07.22
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2.2 Test result

2.2.1 GSM850
2.2.1.1 RF Power Output-FCC Part2.1046

Ambient condition:

Temperature Relative humidity Pressure
23°C 42% 101.9kPa
Test Setup:

EUT RF output GSM Mobile Station Tester

Test procedure:

After a radio link has been established between EUT and Tester, the output power
of the cell signal of the testing equipment will be decreased until the output power
of the EUT reach a maximum value. Then the test data can be read at the tester
screen. The loss between RF output port of the EUT and the input port of the
tester will be taken into consideration.

The measurement will be conducted at three channels No128, No189 and No251
(Bottom, middle and top channels of GSM850 band)

Limits <33dBm

Test result:

GSM/GPRS MODE:

Carrier frequency RF Power Output

(MHz) Channel No. (dBm)
824.2 128 32.19
836.4 189 32.25
848.8 251 32.29

EDGE (GMSK, 1Slot) MODE:

Carrier frequency RF Power Output

(MHz) Channel No. (dBm)
824.2 128 32.18
836.4 189 32.25
848.8 251 32.29
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2.2.1.2 Effective Radiated Power-FCC Part22.913(a)

Ambient condition:

19.3°C 41.3% 100.7kPa
Test setup:
hTi]
E J
— % Receiving Antenna
) g
= 5
L =
o
AAAA
Step 1
Signal
SA Substitute Genersator

Antenna

L Y2

LUINLLF
Receiving Antenna
_, =

Amplifier

Fitter
Attenuator
i
37

Step 2

Test procedure:

The measurements procedures in TIA-603C-2004 are used.

Step 1:

The measurement is carried out in the fully anechoic chamber. EUT was placed
on a 2.4 meters high non-conductive table at a 3 meters test distance from the

The State Radio_monitoring_center Testing Center (SRTC) Page number: 8 of 54
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test receive antenna. A receiving antenna was placed on the antenna mast 3
meters from the EUT. The height of receiving antenna is 2.4m and varies in
certain range to find the maximum power value. A radio link shall be established
between EUT and Tester. The output power of the cell signal of the tester will be
decreased until the output power of the EUT reach a maximum value. A peak
detector is used and RBW is set to 3MHz.Then the height of receive antenna
shall be moved from 1 to 4 meters, and the antenna shall be performed under
horizontal and vertical polarization. The turn table shall be rotated from 0 to 360
degrees for detecting the maximum power value on spectrum analyzer or receiver.
And the maximum value of the receiver should be recorded as (Pr).

Step 2:

A log-periodic antenna or double-ridged waveguide horn antenna shall be
substituted in place of the EUT. The log-periodic antenna will be driven by a
signal generator. To repeat the same procedure as step1 and the level of signal
generator will be adjusted till the same power value on the spectrum analyzer or
receiver. The ERP/EIRP of the EUT can be calculated through the level of the
signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.

A power (Pmea) is applied to the input of the substitution antenna, and adjusts the
level of the signal generator output until the value of the receiver reach the
previously recorded (Pr). The power of signal source (Pmea) is recorded. The test
should be performed by rotating the test item and adjusting the receiving antenna
polarization.

A “reference path loss” should be calculated after test. The attenuation of
‘reference path loss” is the cable loss between the Signal Source with the
Substitution Antenna (Pca) and the Substitution Antenna Gain (Ga).

The measurement results are obtained as described below:

Power (EIRP) = Pmea+ Pca+ Ga

This value is EIRP since the measurement is calibrated using an antenna of
known gain (2.15dB) and known input power. ERP can be calculated from EIRP
by subtracting the gain of the dipole, ERP = EIRP — 2.15 (dB).

The measurement will be done at three channels No128, No189 and No251
(Bottom, middle and top channels of GSM850 band)

Limits:
Operation Mode Power Step E.R.P. (dBm)
GSM 5 <38.45
GPRS 3 <38.45
EDGE 6 <38.45
The State Radio_monitoring_center Testing Center (SRTC) Page number: 9 of 54
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Test result:
GSM/GPRS MODE:
Peak Ga .
Frequency | Power Pca Correction | Pmea L
ERP Antenna Polarization
(MHz) step (dBm) Cable loss(dB) Gain (dB) (dB) (dBm)
824.2 5 32.49 -3.8 8.6 2.15 29.84 Vertical
836.4 5 32.47 -3.8 8.6 2.15 29.82 Vertical
848.8 5 33.10 -3.8 8.6 2.15 30.45 Vertical
EDGE (GMSK, 1Slot) MODE:
Peak Ga .
Frequency | Power Pca Correction | Pmea o
ERP Antenna Polarization
(MHz) step (dBm) Cable loss(dB) Gain (dB) (dB) (dBm)
824.2 6 32.07 -3.8 8.6 215 29.42 Vertical
836.4 6 32.75 -3.8 8.6 215 30.10 Vertical
848.8 6 33.32 -3.8 8.6 215 30.67 Vertical

Frequency: 848.8MHz
Peak ERP(dBm) = Pmea(30.67dBm)+Pca (-3.8dB)+Ga(8.6dB)-2.15dB = 33.32dBm
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2.2.1.3 Occupied Bandwidth-FCC Part2.1049

Ambient condition:

Temperature Relative humidity Pressure
23°C 42% 101.9kPa
Test Setup:
GSM Mobile Station Tester
EUT RF output Power
Splitter
Spectrum Analyzer

Test procedure:

After a radio link has been established between EUT and Tester, the output power
of the cell signal of the testing equipment will be decreased until the output power
of the EUT reach a maximum value. The occupied bandwidth is measured using
spectrum analyzer. RBW is set to 3kHz on spectrum analyzer. The bandwidth of

99% power can be read on spectrum analyzer.

The measurement will be conducted at three channels No128, No189 and No251

(Bottom, middle and top channels of GSM850 band)

Limits: No specific occupied bandwidth requirements in part 2.1049

Test result:
GSM/GPRS MODE:

Carrier frequency Bandwidth of 99%
(MHz) Channel No. Power (kHz)
824.2 128 248.74
836.4 189 244.54
848.8 251 246.57

EDGE (GMSK) MODE:

Car(rier freq)uency Channel No Bandwidth of 99%
(MHz) ' Power (kHz)
824.2 128 247.63
836.4 189 248.10
848.8 251 246.02

The State Radio_monitoring_center Testing Center (SRTC)
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GSM/GPRS MODE:

T agilent Spectrum Analyzer - Occupied BW

i SOl e e AT : ALIGNAUTO _[08:17:50 M Jun 12, 2014

Ref Offset 6.80 dB Center Freq: 824.200000 MHz
Input: RF o) Trig: Free Run Avg|Hold: 8/10
#IFGain:Low #Atten: 40 dB

Ref Offset 6.8 dB.
Ref 30.00 dBm

Center 824.2 MHz
#Res BW 3 kHz VBW 30 kHz

Occupied Bandwidth Total Power
248.74 kHz

Transmit Freq Error 442 Hz OBW Power

x dB Bandwidth 312.4 kHz x dB

Radio Std: None

Radio Device: BTS

Span 1 MHz
#Sweep 55

38.4 dBm

99.00 %
-26.00 dB

MSG STATUS

EEX

Amptd/Y Scale

Y Axis Unlt}

Ref Lvl Offset|
6.80 dB

Internal
Preamp®
Off

Auto Scaling
Off

Channel 128

Cantar Frer i C'ln'l'\lrFr.iq B 230505 Wiz
2] Trig: Fres Rus Ay g|Hedds= 1010
WAman: 53 4B

. i Mgy, i

I,
-
J;',_.-.W

Center 83464 MHz
WRes BW 3 KMz VEBW 30 kHz

Occupied Bandwidth Tatal Power
244.54 kHz

Trarnsmit Freq Ermor <476 Hz OBW Power
¥ dB Bandwidth 312.8 kHz « dB

W3 SN0 19 A L2, XL
Radle 5td; Mane

Radie Daviea: TS

EIEE

Frequency

Center Freq
B36 400000 MHz

Channel 189
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CtmrFr\.tq: mm»ﬂz
5 Trig: Fres Rus
" akman: 83 4B

Center B48.8 MHz
WRes BW 3 kHr

Occupied Bandwidth
246.57 kHz
3L Hz
308.2 kHz

Trarnsmit Freq Ermor
¥ dB Bandwidth

VEBW 30 kHz

Total Power

OBW Power
« dB

EIEE

R 2113 08 i 12, S0
Frequency

Radio Sd: Mane

Ay g|Hedds= 1010

Radie Daviea: TS

ETATUE

Channel 251

7 Carbar Freq 824 200000 ki

HE
S GalcLaw

+ P T
e Lo

e

Center 824.2 MHz
WRes BW 3 kHr

Occupied Bandwidth
247.63 kHz
344 Hz
315.0 kHz

Trarnsmit Freq Ermor
¥ dB Bandwidth

5 Trig: Fres Rus
FAman: 53 4B

Awg|Held: E10

o,

VEBW 30 kHz

Total Power

OBW Power
« dB

EIEE

R 24:17 A0 i 12, 21
Frequency

Radio Sd: Mane

Radie Daviea: TS

“Bor T

Span 1 MHz
#5weep 6%

38.2 dBmi

-26.00 dB

ETATUE

Channel 128
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Radio Sd: Mane

Canter Fres: E35.500000 MF:
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RAman: 80 4B Radie Daviea: TS

bttty Center Freq

H32.400000 MHZ

VEBW 30 kHz

Total Power

248.10 kHz

Trarnsmit Freq Ermor
¥ dB Bandwidth

6 Hz
3134 kHz

OBW Power
« dB

ETATUE

Rk SpEc i AselyTer

nter Freg 848 800000 MHz

HE
S GalcLaw

Center B48.8 MHz
WRes BW 3 kHr

Occupied Bandwidth
246.02 kHz
251 Hz

Trarnsmit Freq Ermor
¥ dB Bandwidth

Carber Freq B4R BO0000 K

gl

Channel 189

EEE

09 26 50 A A L2, 20019
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Trig: Fres Rus
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2.2.1.4 Emission Bandwidth-FCC Part22.917(b)

Ambient condition:

Temperature Relative humidity Pressure
23C 42% 101.9kPa
Test Setup:
GSM Mobile Station Tester
EUT RF output Power
Splitter
Spectrum Analyzer

Test procedure:

After a radio link has been established between EUT and Tester, the output power
of the cell signal of the testing equipment will be decreased until the output power
of the EUT reach a maximum value. The emission bandwidth is measured using
spectrum analyzer. RBW is set to 3kHz on spectrum analyzer. The bandwidth of

-26dB transmitter power can be read on spectrum analyzer.

The measurement will be conducted at three channels No128, No189 and No251

(Bottom, middle and top channels of GSM850 band)

Limits: No specific emission bandwidth requirements in part 22.917(b)

Test result:
GSM/GPRS MODE:

Carrier frequency Channel No Bandwidth of -26dB
(MHz) ] transmitter power (kHz)
824.2 128 3124
836.4 189 312.8
848.8 251 309.2

EDGE (GMSK) MODE:

Carrier frequency Channel No Bandwidth of -26dB
(MHz) ] transmitter power (kHz)
824.2 128 315.0
836.4 189 313.4
848.8 251 309.9

The State Radio_monitoring_center Testing Center (SRTC)
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2.2.1.5 Spurious Emissions at antenna terminal-FCC Part2.1051/22.917(a)

Ambient condition:

Temperature Relative humidity Pressure
23°C 42% 101.9kPa
Test Setup:

GSM Mobile Station Tester

EUT RF output Power
Splitter

Spectrum Analyzer

Test procedure:

After a radio link has been established between EUT and Tester, the output power
of the cell signal of the testing equipment will be decreased until the output power
of the EUT reach a maximum value. The measurement is carried out using a
spectrum analyzer. The spectrum analyzer scans from 30MHz to 9GHz (higher
than the 10™ harmonic of the carrier). The peak detector is used and RBW is set
to 1MHz on spectrum analyzer.

The measurement will be conducted at one channel No189 (middle channel of

GSM850 band)

Limits =<-13dBm

Test result:
Refer to the following figures.

The State Radio_monitoring_center Testing Center (SRTC) Page number: 16 of 54
Tel: 86-10-68009202 68009203
Fax: 86-10-68009195 68009205 Copyright © SRTC



S=
SRT‘ : No.: SRTC2014-H024-E0032
T ek e Tt e FCC ID: VQRCTI928

EFCA R TR R

GSM/GPRS MODE:

T Api i Sgectoum deelyer - Fwopl 5l

R TACLT AN A L3 XL

MNext Pk Left

Marker 1_TE0.40000000 MHz ] Buvg Typa: LagPer macE
Inpue RF P Fomd g Trig: Fres Rus e
IFGan:Lw RAman: 30 4B

Fuf Oifset 6.0 4B
Raf 26.80 dBm

Marker Delta

* 1
| EREEFIEPF AR FIFE LTI TR SIS A T e ey e e Uy bkl

MEr—Ref Lyl

Start 30.0 MHz ’ Stop £24.0 MHz
#Res BW 1.0 MHz #VEW 1.0 MHz #Sweep 500 5 (1001 pis)

WaG ETATUE

Channel 189, 30MHz~824MHz

iy feelyTer - Fwipl 5
W3 T34 58 AN un L3, XL

0000000 MH T vy Typa: LagEwr ace
Irqpue HF :Fm . Trig: Fres Rus .
Next Pk Lot

IFamdow  BAean: 83 48

Fuf Oifset 6.0 4B
Raf 36.80 dBm

Marker Delta

| i_}. i " U Mo

N ¥
Ak, B e e i L g e e “’F-. ahbls TR R M E RN BT TTRE T e B

Mkr—RefLv
Start 24,00 MHz Stop 240,00 MHz ﬂ
#Res BW 1.0 MHz #VEW 1.0 MHz #Sweep 500 5 (1001 pis)

WaG ETATUE

Channel 189, 824MHz~849MHz
Note: The signal beyond the limit is the base station simulator carrier.
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Marker 1 720.780000000 MHz . Avg Type: Log-Pwr , eak Searc
Input: RF PNO: Fast L, 179:FreeRun
IFGain:Low #Atten: 40 dB

NextPeak
Ref Offset 5.8 dB
1LOgB.rd|v Ref 36.80 dBm

Next Pk Right|

Next Pk Left

Marker Delta|

Mkr—CF

More
Start 30.0 MHz Stop 824.0 MHz 10f2
#Res BW 1.0 MHz #/BW 1.0 MHz #Sweep 5.00 s (1001 pts)

Channel 189, 30MHz~824MHz
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T S Flinis oo ) lid | ) et

R R TR

Ang T‘.'pt:Lug.Fn'r
P Faed g Trig: Fres Rus
PG an:L o FAman: 40 48

Fuf Oifset 6.0 4B
Raf 36.80 dBm

MNext Pk Left

Marker Delta

Mkr—RefLv
Start 824.00 MHz i:‘-t{:p; 240,00 MHz ﬂ
ZRes BW 1.0 MHz FVEW 1.0 MHz #Bweep .00 s (1001 pis)

WaG ETATUE

Channel 189, 824MHz~849MHz
Note: The signal beyond the limit is the base station simulator carrier.

M
| PR T ——— It ll' ll'l‘“.'“-'-t]!l.ma PR —,

T agilent Spectrum Analyzer - Swept SA E]
- | I e [ ALIGNAUTO
Marker 1 5.103822000000 GHz Avg Type: Log-Pwr Peak Search
Input: RF PNO: Fast L, 17ig:Free Run

IFGain:Low #Atten: 40 dB

MEkr1 5.104 GHz NextPeak
Ref Offset 6.6 dB
Reef 365.e80 dBm -26.64 dBm

Next Pk Right|
Next Pk Left
Marker Delta|

-13.00 ¢Bim|

Mkr—CF

Mkr—RefLvl

Start 849 MHz - Stop 9.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 5.00 s (1001 pts)

STATUS

Channel 189, 849MHz~9GHz
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2.2.1.6 Band Edges Compliance-FCC Part2.1051/22.917(a)

Ambient condition:

Temperature Relative humidity Pressure
23°C 42% 101.9kPa
Test Setup:
GSM Mobile Station Tester
EUT RF output Power
Splitter

Test procedure:

After a radio link has been established between EUT and Tester, the output power
of the cell signal of the testing equipment will be decreased until the output power
of the EUT reach a maximum value. The measurement is carried out using a
spectrum analyzer. The peak detector is used and RBW is set to at least 1% of
the emission bandwidth on spectrum analyzer.

The measurement will be conducted at two channels No128 and No251 (Bottom

and top channels of GSM850 band)

Spectrum Analyzer

Limits

=<-13dBm

Test result:

Refer to the following figures.
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GSM/GPRS MODE:
AR SpECtrum ARSyTET  Fwepl 50

:Hularli.-:*r 1 G24.000000000 MHz

Fuf Oifset 6.0 4B
Raf 26.80 dBm

EIEE

WF3 P9 58 A L3, XL
Helect Marker

Fvg Typa: Lag-Pwmr

KMkr1

il

L .Ili
,J’h

i I,‘l:l
.w!-ff*w I

i

|
M

,uH‘F‘T"lh 1

Ll
hl']lll'lfhl-mhl W |]-L|-ll-" i |" i TFLP:'

Center 2240000 MHz
#Res BIW 1.9 kHz

#VEW 3.9 kHz

Span 1.000 MHz
#Sweep 500 5 (1001 pis)

"I ARMEN SpECtIum AR

ar 1 849, 000000000 MHz
SRR

Fuf Oifset 6.0 4B
Raf 26.80 dBm

N
J |II*| 1
¢‘

X

Center 2400000 MHz
#Hes BW 3.0 kHz

v Trig: Fres Rus
" BAman: 45 4B

I "‘I'rl'.u,lr

M,
!

#VEW 3.9 kHz

Channel 128

] IO 36 20 &M L2, XL
Fvg Typa: Lag-Pwmr

L el

Span 1.000 MHz
#Sweep 500 5 (1001 pis)

Channel 251
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EDGE (GMSK) MODE:

T Api i Sgectoum deelyer - Fwopl 5l

Irgaue HE PHIE Far L
G am:L

Fuf Oifset 6.0 4B
Raf 26.80 dBm

||T H;.

I T f.
Y Ild_hrr-,ilu.r‘, iy 1

Center £24.0000 MHz

ZRes BW 3.0 kHz #VEW 3.9 kHz

Bvg Typa: Lag-Pwr

v Trig: Fres Rus Hyg|Hedd: 1102

RAman: 80 4B

CR=F7 &M i L2, XL
FTALE
R

Span 1.000 MHz

#Bweep .00 s (1001 pis)

"I ARMEN SpECtIum AR

ar 1 849, 000000000 MHz
SRR

Fuf Oifset 6.0 4B
Raf 26.80 dBm

i Vet Bl
._u.-.r.-""lr'% \k

Center 2400000 MHz

ZRes BW 3.0 kHz #VEW 3.9 kHz

Channel 128

Fvg Typa: Lag-Pwmr

v Trig: Fres Rus Ay g|Hedd: 21100
" maman: 52 46

}ﬁ
Mg
W,

N |;- ) ) ) »
'L""l frlﬂ".lul"llflﬁi"l..].nfm:.'.I-.}'lr_.dl

#Bweep .00 s (1001 pis)

550750 AM i L2, XL
FTALE
R

Span 1.000 MHz

Channel 251

The State Radio_monitoring_center Testing Center (SRTC)

Tel: 86-10-68009202 68009203
Fax: 86-10-68009195 68009205

Page number: 22 of 54

Copyright © SRTC



/e
SR I ‘ : No.: SRTC2014-H024-E0032
: FCC ID: VQRCTI928

L e

2.2.1.7 Frequency Stability-FCC Part2.1055/22.355

Ambient condition:

Temperature Relative humidity Pressure
23°C 42% 101.9kPa
Test setup:

Climate Chamber

EUT GSM Mobile Station Tester

DC
Power Supply

Test Procedure:

A radio link shall be established between EUT and Tester. The tester will sample
the transmitter RF output signal and measure its frequency. The temperature
inside the climate chamber is varied from -30 to +50°C in 10°C step size, and also
the DC power supply voltage to the EUT is varied from 3.5 to 4.2V. The
measurement will be conducted at three channels No128, No189 and No251
(Bottom, middle and top channels of GSM850 band).

Limits: No specific frequency stability requirements in part 2.1055 and part 22.355.
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Test result:

GSM/GPRS MODE:

Test Result (ppm)@3.8V

Temperature("C) o128 Channel 189 Channel 251
230 0.017 0.022 0.021
20 0.019 0.021 0.022
10 0.018 0.023 0.021
0 0.016 0.023 0.023
+10 0.015 0.022 0.023
+20 0.017 0.021 0.024
+30 0.016 0.020 0.021
+40 0.015 0.024 0.022
+50 0.018 0.021 0.023

Test Result (ppm)@20°C

Voltage (V) Channel 128 Channel 189 Channel 251
35 0.017 0.023 0.023
4.2 0.018 0.021 0.021

EDGE (GMSK) MODE:

Test Result (ppm)@3.8V

Temperature("C) =128 Channel 189 Channel 251
-30 0022 0.022 0.019
-20 0.023 0.023 0.019
-10 0.021 0.021 0.020
0 0.025 0.023 0.018
+10 0.024 0.025 0.021
+20 0.021 0.024 0.018
+30 0.021 0.022 0.017
+40 0.023 0.022 0.019
+50 0.022 0.021 0.019

Test Result (ppm)@20°C

Voltage (V) Channel 128 Channel 189 Channel 251
3.5 0.022 0.022 0.019
4.2 0.021 0.024 0.018
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2.2.1.8 Radiated Spurious Emissions-FCC Part2.1053/22.917(a)

Ambient condition

23°C 43% 99.7kPa

Test Setup:

&
Y
— % Receiving Antenna
L] z
= g
L =

o

Yvyvy
Step 1
signal
s Substitute Generator

Antenna

L Y2

UL

Receiving Artenna

e |

Attenustor

Step 2

Test procedure:

The measurements procedures in TIA-603C-2004 are used.

The spectrum was scanned from 30MHz to the 10" harmonic of the highest
frequency generated within the equipment.

Step 1:
The measurement is carried out in the fully anechoic chamber. EUT was placed
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on a 2.4 meter high non-conductive table at a 3 meter test distance from the test
receive antenna. A receiving antenna was placed on the antenna mast 3 meters
from the EUT. The height of receiving antenna is 2.4m and varies in certain range
to find the maximum power value. A radio link shall be established between EUT
and Tester. The output power of the cell signal of the tester will be decreased until
the output power of the EUT reach a maximum value. The measurement is
carried out using a spectrum analyzer or receiver. The spectrum analyzer scans
from 30MHz to 20GHz (higher than the 10" harmonic of the carrier). The peak
detector is used and RBW is set to 1MHz on spectrum analyzer. Then the
antenna height and turn table rotation is adjusted till the maximum power value is
founded on spectrum analyzer or receiver. A notch filter is necessary in the band
near to the carrier frequency. A high pass filter is needed to avoid the distortion of
the testing equipment in the band above the carrier frequency.

Step 2:

A log-periodic antenna or double-ridged waveguide horn antenna shall be
substituted in place of the EUT. The log-periodic antenna will be driven by a
signal generator and the level will be adjusted till the same power value on the
spectrum analyzer or receiver. The level of the spurious emissions can be
calculated through the level of the signal generator, cable loss, the gain of the
substitution antenna and the reading of the spectrum analyzer or receiver.

A power (Pmea) is applied to the input of the substitution antenna, and adjusts the
level of the signal generator output until the value of the receiver reach the
previously recorded (Pr). The power of signal source (Pmea) is recorded. The test
should be performed by rotating the test item and adjusting the receiving antenna
polarization.

A “reference path loss” should be calculated after test. The attenuation of
‘reference path loss” is the cable loss between the Signal Source with the
Substitution Antenna (Pca) and the Substitution Antenna Gain (Ga).

Calculation procedure:
The data of cable loss and antenna gain has been calibrated in full testing
frequency range before the testing.

The power of the Radiated Spurious Emissions is calculated by adding the cable
loss and antenna gain. The basic equation with a sample calculation is as
followed:

Power(EIRP) = Pmeat Pca + Ga

This value is EIRP since the measurement is calibrated using an antenna of
known gain (2.15dB) and known input power. ERP can be calculated from EIRP
by subtracting the gain of the dipole, ERP = EIRP — 2.15 (dB).
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Assumed the power of signal source record is -20dBm. A cable loss of -30dB, and
an antenna gain of 11dB are added.

P=PmeatPcatGa=(-20dBm)+(-30dB)+(11dB)= -39dBm

The measurement will be done at carrier frequencies that pertain to bottom
(Channel 128), middle (Channel 189) and top (Channel 251) channels of the
GSM 850 band.

Test result

GSM/GPRS MODE Channel 128

Frequency | Power Pca Antc(;e?ma Pmea | Limited Polarization
(MHz) (dBm) | Cable loss(dB) Gain (dB) (dBm) | (dBm)
1622.95 -41.30 -4.6 8.3 -45.00 -13 Vertical
2565.03 -42.45 -5.9 8.9 -45.45 -13 Vertical
2768.11 -43.10 -5.9 8.9 -46.10 -13 Vertical
3312.85 -52.31 -7.5 10.2 -55.01 -13 Vertical
7022.45 -53.71 -9.4 12.0 -56.31 -13 Vertical
9921.21 -54.25 -11.4 13.8 -56.65 -13 Horizontal
EDGE (GMSK) MODE Channel 128:
Ga -
Frequency | Power Pca Antenna Pmea | Limited Polarization
(MHz) (dBm) | Cable loss(dB) Gain (dB) (dBm) (dBm)
1637.82 -41.14 -4.6 8.3 -44 .84 -13 Vertical
2561.07 -42.30 -5.9 8.9 -45.30 -13 Vertical
2847.73 -42.84 -5.9 8.9 -45.84 -13 Vertical
3377.47 -52.57 -7.5 10.2 -55.27 -13 Vertical
7026.48 -53.49 -9.4 12.0 -56.09 -13 Horizontal
9933.79 -54.57 -11.4 13.8 -56.97 -13 Vertical
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GSM/GPRS MODE Channel 189:

Frequency | Power Pca Antc(;e?ma Pmea | Limited Polarization
(MHz) (dBm) | Cable loss(dB) Gain (dB) (dBm) | (dBm)
1635.52 -41.55 -4.6 8.3 -45.25 -13 Vertical
2556.04 -42.57 -5.9 8.9 -45.57 -13 Vertical
2822.93 -42.11 -5.9 8.9 -45.11 -13 Vertical
3315.79 -52.75 -7.5 10.2 -55.45 -13 Horizontal
6979.59 -54.68 9.4 12.0 -57.28 -13 Vertical
9973.75 -55.10 -11.4 13.8 -57.50 -13 Vertical
EDGE (GMSK) MODE Channel 189:
Frequency | Power Pca Ant(é?ma Pmea | Limited Polarization
(MHz) (dBm) | Cable loss(dB) Gain (dB) (dBm) | (dBm)
1645.54 | -41.31 -4.6 8.3 -45.01 -13 Vertical
2547.23 | -41.61 -5.9 8.9 -44.61 -13 Vertical
2769.55 | -42.47 -5.9 8.9 -45.47 -13 Vertical
3358.53 | -51.87 -7.5 10.2 -54.57 -13 Horizontal
6968.10 | -54.45 -9.4 12.0 -57.05 -13 Vertical
9974.01 -55.13 -11.4 13.8 -57.53 -13 Vertical
GSM/GPRS MODE Channel 251:
Frequency | Power Pca Anti?ma Pmea | Limited Polarization
(MHz) (dBm) | Cable loss(dB) Gain (dB) (dBm) | (dBm)
1637.25 -41.38 -4.6 8.3 -45.08 -13 Vertical
2564.92 -42.23 -5.9 8.9 -45.23 -13 Horizontal
2855.96 -42.65 -5.9 8.9 -45.65 -13 Vertical
3347.76 -53.41 -7.5 10.2 -56.11 -13 Vertical
7025.39 -54.38 9.4 12.0 -56.98 -13 Vertical
9972.85 -54.91 -11.4 13.8 -57.31 -13 Vertical
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EDGE (GMSK) MODE Channel 251:

Frequency | Power Pca Antc(;eina Pmea | Limited Polarization
(MHz) (dBm) | Cable loss(dB) | .- (dB) (dBm) | (dBm)
1656.54 -41.55 -4.6 8.3 -45.25 -13 Vertical
2567.59 -42.60 -5.9 8.9 -45.60 -13 Horizontal
2764.04 -42.60 -5.9 8.9 -45.60 -13 Vertical
3345.55 -53.02 -7.5 10.2 -55.72 -13 Vertical
6995.10 -53.91 -9.4 12.0 -56.51 -13 Vertical
9968.27 -55.45 -11.4 13.8 -57.85 -13 Vertical
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2.2.2 PCS1900
2.2.2.1 RF Power Output-FCC Part2.1046

Ambient condition:

Temperature Relative humidity Pressure
23°C 42% 101.9kPa
Test Setup:

EUT RF output GSM Mobile Station Tester

Test procedure:

After a radio link has been established between EUT and Tester, the output power
of the cell signal of the testing equipment will be decreased until the output power
of the EUT reach a maximum value. Then the test data can be read at the tester
screen. The loss between RF output port of the EUT and the input port of the
tester will be taken into consideration.

The measurement will be conducted at three channels No512, No661 and No810
(Bottom, middle and top channels of PCS1900 band)

Limits <30dBm

Test result:

GSM/GPRS MODE:

Carrier frequency RF Power Output
(MHz) Channel No. (dBm)
1850.2 512 29.33
1880.0 661 29.36
1909.8 810 29.42
EDGE (GMSK, 1Slot) MODE:
Carrier frequency RF Power Output
(MHz) Channel No. (dBm)
1850.2 512 29.35
1880.0 661 29.38
1909.8 810 29.44
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2.2.2.2 Effective Isotropic Radiated Power-FCC Part24.232(c)

Ambient condition:

23°C 43% 99.7kPa

Test setup:

i
g
E Y
= %I Receiving Antenna
=M 5
L =

L
AAAA
Step 1
signal
SA Substitute Generator

Antenna

Pl gl
Lllzeiving Antenna “ E
L G

Amplifier

Fitter
Attenuator
i
37

Step 2

Test procedure:
The measurements procedures in TIA-603C-2004 are used.

Step 1:
The measurement is carried out in the fully anechoic chamber. EUT was placed
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on a 2.4 meters high non-conductive table at a 3 meters test distance from the
test receive antenna. A receiving antenna was placed on the antenna mast 3
meters from the EUT. The height of receiving antenna is 2.4m and varies in
certain range to find the maximum power value. A radio link shall be established
between EUT and Tester. The output power of the cell signal of the tester will be
decreased until the output power of the EUT reach a maximum value. A peak
detector is used and RBW is set to 3MHz.Then the height of receive antenna
shall be moved from 1 to 4 meters, and the antenna shall be performed under
horizontal and vertical polarization. The turn table shall be rotated from 0 to 360
degrees for detecting the maximum power value on spectrum analyzer or receiver.
And the maximum value of the receiver should be recorded as (Pr).

Step 2:

A log-periodic antenna or double-ridged waveguide horn antenna shall be
substituted in place of the EUT. The log-periodic antenna will be driven by a
signal generator. To repeat the same procedure as step1 and the level of signal
generator will be adjusted till the same power value on the spectrum analyzer or
receiver. The ERP/EIRP of the EUT can be calculated through the level of the
signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.

A power (Pmea) is applied to the input of the substitution antenna, and adjusts the
level of the signal generator output until the value of the receiver reach the
previously recorded (Pr). The power of signal source (Pmea) is recorded. The test
should be performed by rotating the test item and adjusting the receiving antenna
polarization.

A “reference path loss” should be calculated after test. The attenuation of
‘reference path loss” is the cable loss between the Signal Source with the
Substitution Antenna (Pca) and the Substitution Antenna Gain (Ga).

The measurement results are obtained as described below:

Power (EIRP) = Pmea+ Pca+ Ga

The measurement will be done at three channels No512, No661 and No810
(Bottom, middle and top channels of PCS1900 band)

Limits:
Operation Mode Power Step E.l.LR.P. (dBm)
GSM 0 <33
GPRS 3 <33
EDGE 5 <33
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Test result:
GSM/GPRS MODE:
Ga
Frequency | Power Peak Pca Antenna Pmea Polarization
(MHz) step | EIRP(dBm) | Cable loss(dB) Gain (dB) (dBm)
1850.2 0 30.40 -4.8 8.6 26.60 | Vertical
1880.0 0 30.65 -4.8 8.6 26.85 | \Vertical
1909.8 0 30.41 -4.8 8.6 26.61 Vertical
EDGE (GMSK, 1Slot) MODE:
Ga
Frequency | Power Peak Pca Antenna Pmea Polarization
(MHz) step | EIRP(dBm) | Cable loss(dB) Gain (dB) (dBm)
1850.2 5 29.80 -4.8 8.6 29.80 Vertical
1880.0 5 30.02 -4.8 8.6 30.02 Vertical
1909.8 5 30.38 -4.8 8.6 30.38 Vertical

Frequency: 1880.0MHz

Peak EIRP(dBm) = Pmea(26.85dBm)+Pca(-4.8dB)+Ga(8.6dB) = 30.65dBm
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2.2.2.3 Occupied Bandwidth-FCC Part2.1049

Ambient condition:

Temperature Relative humidity Pressure
23°C 42% 101.9kPa
Test Setup:
GSM Mobile Station Tester
EUT RF output Power
Splitter
Spectrum Analyzer

Test procedure:

After a radio link has been established between EUT and Tester, the output power
of the cell signal of the testing equipment will be decreased until the output power
of the EUT reach a maximum value. The occupied bandwidth is measured using
spectrum analyzer. RBW is set to 3kHz on spectrum analyzer. The bandwidth of

99% power can be read on spectrum analyzer.

The measurement will be conducted at three channels No512, No661 and No810

(Bottom, middle and top channels of PCS1900 band)

Limits: No specific occupied bandwidth requirements in part 2.1049

Test result:
GSM/GPRS MODE:

Carrier frequency Bandwidth of 99%
(MHz) Channel No. Power (kHz)
1850.2 512 247.57
1880.0 661 245.85
1909.8 810 243.78

EDGE (GMSK) MODE:

Car(rier freq)uency Ch IN Bandwidth of 99%
(MHz) annet No. Power (kHz)
1850.2 512 246.07
1880.0 661 246.75
1909.8 810 245.99
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GSM/GPRS MODE:

e SR Aredyy

EIEE

a MEE N SLIM AT L2092 P L2, 20019
Cantar Frey 1. 85000000 Gz Radin 51d: Mans Frequency
5 Trig: Fres Rus Ay g|Hedd: THO
" BAman: 45 4B Radie Duviea: BTS

IIIUHI "
gt e ! Rl LT

Center 1.83 GHz
WRes BW 3 KMz VEBW 30 kHz

Occupied Bandwidth Total Power
247.57 kHz

Transmit Freq Ermor 18 Hz CBEW Power

x dB Bandwidth 306.9 kHz wdB

WaG ETATUE

Channel 512

1 Api ki SpEctium Al i EEEI
a MEE N SLIM AT 12798 7 P L2, 2001
Canter Fres 1.M000M050 Giz Radlo 5td: Mane Frequency
HE e Trig: Fres Rus Ay g|Heddo= 1010
A0 i i L WAman: 53 4B Radie Duviea: BTS

L L W

Center 1.88 GHz
WRes BW 3 KMz VEBW 30 kHz

Occupied Bandwidth Total Power 35,4 dBm
245.85 kHz

Trarnsmit Freq Ermor 24X Hz OBW Power 99.00 %
¥ dB Bandwidth 303.5 kHz « dB -26.00 dB

WaG ETATUE

Channel 661
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EIEE
MEE N L2307 57 P 12, 2001
Canter Freq 1800305000 Gz Radin 51d: Mans Frequency
Trig: Fres Rus Hyg|Hedd: 1010
Radie Duviea: BTS

P .
i

VEBW 30 kHz

Total Power

243.78 kHz

Trarnsmit Freq Ermor
¥ dB Bandwidth

OBW Power
« dB

ETATUE

S GalcLaw

ey i
Y

Center 1.8% GHz
WRes BW 3 kHr

Occupied Bandwidth

Carrber Fraa 1 RHEENS000 Gz

gl

Channel 810

EEE

129019 P 12, 20019
Radle 5id: Mene Frequency
Trig: Fres Rus

RAman: 80 4B

Ay g|Heddo= 1010
Radie Daviea: TS

VEBW 30 kHz

Total Power

246.07 kHz

Trarnsmit Freq Ermor
¥ dB Bandwidth

560 Hz
3121 kHz

OBW Power
« dB

-26.00 dB

ETATUE

Channel 512
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Radie Duvize: BTS

r'.-H.T b e

VEBW 30 kHz

Total Power

246.75 kHz

Trarnsmit Freq Ermor
¥ dB Bandwidth

B5T Hz
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OBW Power
« dB

ETATUE

EIEE
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Rk SRt Aselyy

nter Freg 1.908800000 GHz
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S GalcLaw

!
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Center 1.81 GHz
WRes BW 3 kHr
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gl
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Radio Sd: Mane
Trig: Fres Rus
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RAman: 80 4B

Radie Daviea: TS

4 IR
P !,'-M"I s "Whs,

VEBW 30 kHz

Total Power 35.7 dBmi

245.99 kHz

Trarnsmit Freq Ermor
¥ dB Bandwidth

278 Hz
310.6 kHz

OBW Power
« dB

99.00 %

-26.00 dB

ETATUE

EIEE

Frequency

Channel 810
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2.2.2.4 Emission Bandwidth-FCC Part24.238(b)

Ambient condition:

Temperature Relative humidity Pressure
23C 42% 101.9kPa
Test Setup:
GSM Mobile Station Tester
EUT RF output Power
Splitter
Spectrum Analyzer

Test procedure:

After a radio link has been established between EUT and Tester, the output power
of the cell signal of the testing equipment will be decreased until the output power
of the EUT reach a maximum value. The emission bandwidth is measured using
spectrum analyzer. RBW is set to 3kHz on spectrum analyzer. The bandwidth of

-26dB transmitter power can be read on spectrum analyzer.

The measurement will be conducted at three channels No512, No661 and No810
(Bottom, middle and top channels of PCS1900 band)

Limits: No specific emission bandwidth requirements in part 24.238(b)

Test result:
GSM/GPRS MODE:

Carrier frequency Channel No Bandwidth of -26dB
(MHz) ] transmitter power (kHz)
1850.2 512 306.9
1880.0 661 303.5
1909.8 810 306.3

EDGE (GMSK) MODE:

Carrier frequency Channel No Bandwidth of -26dB
(MHz) ] transmitter power (kHz)
1850.2 512 312.1
1880.0 661 3111
1909.8 810 310.6
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2.2.2.5 Spurious Emissions at antenna terminal-FCC Part2.1051/24.238(a)

Ambient condition:

Temperature Relative humidity Pressure
23°C 42% 101.9kPa
Test Setup:

GSM Mobile Station Tester

EUT RF output Power
Splitter

Spectrum Analyzer

Test procedure:

After a radio link has been established between EUT and Tester, the output power
of the cell signal of the testing equipment will be decreased until the output power
of the EUT reach a maximum value. The measurement is carried out using a
spectrum analyzer. The spectrum analyzer scans from 30MHz to 20GHz (higher
than the 10™ harmonic of the carrier). The peak detector is used and RBW is set
to 1MHz on spectrum analyzer.

The measurement will be conducted at one channel No661 (middle channel of
PCS1900 band)

Limits =<-13dBm

Test result:
Refer to the following figures.
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GSM/GPRS MODE:

T Api i Sgectoum deelyer - Fwopl 5l

L2970 P L2 2L

Marker 1 B48.99500000 i g Typa: Log-Pur maz
Marker 1 _1.:3.9.1_(5! :F,_ SO Teig: Fros Rous Bwg|Heid: 101100 rere
1FGamL Bhman: 50 4B

Fuf Oifset 6.0 4B
Raf 26.80 dBm

i

»
P fmri Vrpteshaghe, -
| A—— | e T B L e RPN ERTSIPE TIPS PR R S

Start 30.0 MHz Stop 1.8500 GHz
ZRes BW 1.0 MHz FVEW 1.0 MHz #Bweep .00 s (1001 pis)

ETATUE

Channel 661, 30MHz~1850MHz

T AL L2200 56 P L2 L
By Typa: Lag-Far

P Pt g Trig: Fres Rus Hyg|Hedd: 2EHD0

IFGanLinw RAman: 80 4B

Fuf Oifset 6.0 4B
Raf 36.80 dBm

1

e ..L-.A.-..n..:.-.l_-!u:.-.- W

Start 1.85000 GHz Stop 1.91000 GHz
#Res BW 1.0 MHz #VEW 1.0 MHz #Sweep 500 5 (1001 pis)

ETATUE

Channel 661, 1850MHz~1910MHz
Note: The signal beyond the limit is the base station simulator carrier.
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Tiagient Spectrum hpalpzer-Seeptst . OER

- T Peak Search

PR
Marker 1 16.852340000000 GHz . Avg Type: Log-Pwr
e PNO: Fast L, ) 1rg:FreeRun Avg[Hoeld: 111100

IFGain:Low #Atten: 40 dB

NextPeak

Ref Offset 6.8 dB
1LOgB.rd|v Ref 36.80 dBm

Next Pk Right|

Next Pk Left

Marker Delta|

Mkr—CF

Start 1.910 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 5.00 s (1001 pts)

Channel 661, 1910MHz~20GHz

EDGE (GMSK) MODE:

ALIGN ALTD 12:52:44 P Jun 12, 2014 Peak S h
Marker 1 1.613400000000 GHz Avg Type: Log-Pwr , eak Searc
Input: RF  PNO: Fast ) 1rigiFree Run Avg|Hold: 31100
IFGain:Low #Atten: 40 dB

NextPeak
Ref Offset 5.8 dB
1LOgB.rd|v Ref 36.80 dBm

Next Pk Right|

Next Pk Left

Marker Delta|

Mkr—CF

Start 30.0 MHz Stop 1.8500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 5.00 s (1001 pts)

Channel 661, 30MHz~1850MHz
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IFQaniow

Fuf Oifset 6.0 4B
Raf 36.80 dBm

(e T

Start 1.85000 GHz
#Hes BW 1.0 MHz

PRI e e = e 'rt'-'-"""

FVEW 1.0 MHz

g T‘.'pt:Lug.Fn'r
v Trig: Fres Rus Aiag|Held: 2100

RAman: 80 4B

MNext Pk Left

17 i W
Fi
Y o i e A e e ot i e b

Stop 1.91000 GHz
#Sweep 500 5 (1001 pis)
ETATUE

Marker Delta

Mikr—RefLv

Channel 661, 1850MHz~1910MHz
Note: The signal beyond the limit is the base station simulator carrier.

T agilent Spectrum Analyzer - Swept SA

e SO e |
Marker 1 16.852340000000 GHz
Input: RF

IFGain:Low

Ref Offset 6.8 dB
Ref 36.80 dBm

-

#BW 1.0 MHz

Start 1.910 GHz
#Res BW 1.0 MHz

PNO: Fast ()

ALIGN AUTD
Avg Type: Log-Pwr
Avg|Held: 21100

12:53:42 PM Jun 12, 2014

— ) Trig:Free Run
#Atten: 40 dB

Mkr1 16.852 GHz
-26.378 dBm

-13.00 ¢Bim|

Stop 20.000 GHz
#Sweep 5.00 s (1001 pts)

STATUS

EEX

Peak Search
NextPeak
Next Pk Right|
Next Pk Left

Marker Delta|

Mkr—CF

Channel 661, 1910MHz~20GHz
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2.2.2.6 Band Edges Compliance-FCC Part2.1051/24.238(a)

Ambient condition:

Temperature Relative humidity Pressure
23°C 42% 101.9kPa
Test Setup:
GSM Mobile Station Tester
EUT RF output Power
Splitter

Test procedure:

After a radio link has been established between EUT and Tester, the output power
of the cell signal of the testing equipment will be decreased until the output power
of the EUT reach a maximum value. The measurement is carried out using a
spectrum analyzer. The peak detector is used and RBW is set to at least 1% of
the emission bandwidth on spectrum analyzer.

The measurement will be conducted at two channels No512 and No810 (Bottom

and top channels of PCS1

900 band)

Spectrum Analyzer

Limits

=<-13dBm

Test result:

Refer to the following figures.
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GSM/GPRS MODE:

T agilent Spectrum Analyzer - Swept SA

e s e | : ALIGNAUTO

Marker 1 1.850000000000 GHz : Avg Type: Log-Pwr
Input: RF PNO: Far (,) 1tig:FreeRun Avg|Hold: 31100

IFGain:Low #Atten: 40 dB

Mkr1 1.850 000 GHz
Ref Offset 6.8 dB
Ref 36.80 dBm -17.978 dBm

Properties»

-

Center 1.8500000 GHz Span 1.000 MHz
#Res BW 3.9 kHz #/BW 3.9 kHz #Sweep 5.00 s (1001 pts)

MSG

Channel 512

Tl Agihei SpEctm Avelyeer - Swopl 54
m L5255 01 R L2, S0

510000000000 GHz I g Typa: Lagewr e
\rq iz RF vunu. w Trig:Fres Rus Sueg|Hal: 410D i
IFGamLiw #Aman: 80 4B LET|

Fuf Oifset 6.0 4B
Raf 36.80 dBm

I,-;ljﬂ“]l"h‘-m.
] ",

Titla i
; "N.*u*ﬂ.'ml;wiﬁq-}!.1}1 -,'1.'-"'11'-'

Center 1.9100000 GHz Span 1.000 MHz
#Res BW 3.0 kHz #VEW 3.9 kHz #Sweep 500 5 (1001 pis)

Channel 810
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EDGE (GMSK) MODE:
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2.2.2.7 Frequency Stability-FCC Part2.1055/24.235

Ambient condition:

Temperature Relative humidity Pressure
23°C 42% 101.9kPa
Test setup:

Climate Chamber

EUT GSM Mobile Station Tester

DC
Power Supply

Test Procedure:

A radio link shall be established between EUT and Tester. The tester will sample
the transmitter RF output signal and measure its frequency. The temperature
inside the climate chamber is varied from -30 to +50°C in 10°C step size, and also
the DC power supply voltage to the EUT is varied from 3.5 to 4.2V. The
measurement will be conducted at three channels No512, No661 and No810
(Bottom, middle and top channels of PCS1900 band).

Limits: No specific frequency stability requirements in part 2.1055 and part 24.235.
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Test result:

GSM/GPRS MODE:

o Test Result (ppm)@3.8V
Temperature(°C) & o512 Channel 661 Channel 810
-30 0.017 0.010 0.012
-20 0.014 0.016 0.013
-10 0.015 0.015 0.014
0 0.016 0.018 0.011
+10 0.015 0.015 0.016
+20 0.016 0.014 0.014
+30 0.014 0.017 0.013
+40 0.015 0.016 0.015
+50 0.017 0.015 0.013
Test Result (ppm)@20°C
Voltage (V) Channel 512 Channel 661 Channel 810
3.5 0.013 0.015 0.014
4.2 0.014 0.016 0.015
EDGE (GMSK) MODE:
o Test Result (ppm)@3.8V
Temperature("C) & o512 Channel 661 Channel 810
-30 0.016 0.014 0.015
-20 0.015 0.017 0.016
-10 0.017 0.015 0.015
0 0.018 0.015 0.013
+10 0.015 0.016 0.014
+20 0.016 0.015 0.013
+30 0.018 0.014 0.015
+40 0.016 0.015 0.016
+50 0.017 0.016 0.014
Test Result (ppm)@20°C
Voltage (V) Channel 512 Channel 661 Channel 810
3.5 0.014 0.016 0.014
4.2 0.013 0.014 0.016
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2.2.2.8 Radiated Spurious Emissions-FCC Part2.1053/24.238(a)

Ambient condition

19.3°C 41.3% 100.7kPa

Test Setup:

&
Y
— % Receiving Antenna
L] z
= g
L =

o

Yvyvy
Step 1
signal
s Substitute Generator

Antenna

L Y2

UL

Receiving Artenna

e |

Attenustor

Step 2

Test procedure:

The measurements procedures in TIA-603C-2004 are used.

The spectrum was scanned from 30MHz to the 10" harmonic of the highest
frequency generated within the equipment.

Step 1:
The measurement is carried out in the fully anechoic chamber. EUT was placed
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on a 2.4 meter high non-conductive table at a 3 meter test distance from the test
receive antenna. A receiving antenna was placed on the antenna mast 3 meters
from the EUT. The height of receiving antenna is 2.4m and varies in certain range
to find the maximum power value. A radio link shall be established between EUT
and Tester. The output power of the cell signal of the tester will be decreased until
the output power of the EUT reach a maximum value. The measurement is
carried out using a spectrum analyzer or receiver. The spectrum analyzer scans
from 30MHz to 20GHz (higher than the 10" harmonic of the carrier). The peak
detector is used and RBW is set to 1MHz on spectrum analyzer. Then the
antenna height and turn table rotation is adjusted till the maximum power value is
founded on spectrum analyzer or receiver. A notch filter is necessary in the band
near to the carrier frequency. A high pass filter is needed to avoid the distortion of
the testing equipment in the band above the carrier frequency.

Step 2:

A log-periodic antenna or double-ridged waveguide horn antenna shall be
substituted in place of the EUT. The log-periodic antenna will be driven by a
signal generator and the level will be adjusted till the same power value on the
spectrum analyzer or receiver. The level of the spurious emissions can be
calculated through the level of the signal generator, cable loss, the gain of the
substitution antenna and the reading of the spectrum analyzer or receiver.

A power (Pmea) is applied to the input of the substitution antenna, and adjusts the
level of the signal generator output until the value of the receiver reach the
previously recorded (Pr). The power of signal source (Pmea) is recorded. The test
should be performed by rotating the test item and adjusting the receiving antenna
polarization.

A “reference path loss” should be calculated after test. The attenuation of
‘reference path loss” is the cable loss between the Signal Source with the
Substitution Antenna (Pca) and the Substitution Antenna Gain (Ga).

Calculation procedure:
The data of cable loss and antenna gain has been calibrated in full testing
frequency range before the testing.

The power of the Radiated Spurious Emissions is calculated by adding the cable
loss and antenna gain. The basic equation with a sample calculation is as
followed:

Power(EIRP) = Pmeat Pca + G4

This value is EIRP since the measurement is calibrated using an antenna of
known gain (2.15dB) and known input power. ERP can be calculated from EIRP
by subtracting the gain of the dipole, ERP = EIRP — 2.15 (dB).
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Assumed the power of signal source record is -20dBm. A cable loss of -30dB and
an antenna gain of 11dB are added.

P=PmeatPcatGa=(-20dBm)+(-30dB)+(11dB)= -39dBm

The measurement will be done at carrier frequencies that pertain to bottom
(Channel 512), middle (Channel 661) and top (Channel 810) channels of PCS

1900 band.

Test result:

GSM/GPRS MODE Channel 512:

Frequency | Power Pca Angina Pmea | Limited Polarization
(MHz) (dBm) | Cable loss(dB) Gain (dB) (dBm) (dBm)
2847.50 -53.06 -5.8 8.9 -56.16 -13 Vertical
2869.84 -53.58 -5.8 8.9 -56.68 -13 Vertical
3669.64 -54.18 -7.9 10.4 -56.68 -13 Vertical
6977.44 -54.48 94 12.0 -57.08 -13 Vertical
7557.72 -55.33 -10.8 12.0 -56.53 -13 Vertical
17352.87 -55.51 -13.9 12.3 -53.91 -13 Vertical
EDGE (GMSK) MODE Channel 512:
Ga I
Frequency | Power Pca Antenna Pmea Limited Polarization
(MHz) (dBm) | Cable loss(dB) Gain (dB) (dBm) (dBm)
2868.01 -53.23 -5.8 8.9 -56.0 -56.33 Vertical
2876.77 -53.20 -5.8 8.9 -56.4 -56.30 Vertical
3672.83 -54.02 -7.9 10.4 -56.8 -56.52 Vertical
6995.32 -54.45 -9.4 12.0 -57.3 -57.05 Vertical
7565.14 -55.77 -10.8 12.0 -56.7 -56.97 Vertical
17348.25 -55.72 -13.9 12.3 -54.3 -54.12 Vertical
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GSM/GPRS MODE Channel 661:

Frequency | Power Pca Ant((aaina Pmea Limited Polarization
(MHz) (dBm) | Cable loss(dB) Gain (dB) (dBm) (dBm)
2824.65 -52.39 -5.8 8.9 -55.49 -13 Vertical
2878.47 -53.20 -5.8 8.9 -56.30 -13 Vertical
3711.84 -53.34 -7.9 10.4 -55.84 -13 Vertical
6956.03 -53.88 94 12.0 -56.48 -13 Vertical
7556.34 -54.25 -10.8 12.0 -55.45 -13 Horizontal
17355.62 -55.05 -13.9 12.3 -53.45 -13 Vertical
EDGE (GMSK) MODE Channel 661:
Frequency | Power Pca Antccs;rama Pmea Limited Polarization
(MHz) (dBm) | Cable loss(dB) Gain (dB) (dBm) (dBm)
2836.45 -52.33 -5.8 8.9 -55.43 -13 Vertical
2862.72 -52.76 -5.8 8.9 -55.86 -13 Horizontal
3770.45 -53.31 -7.9 10.4 -55.81 -13 Vertical
6975.90 -54.74 94 12.0 -57.34 -13 Vertical
7547.68 -55.06 -10.8 12.0 -56.26 -13 Vertical
17366.69 -55.76 -13.9 12.3 -54.16 -13 Vertical
GSM/GPRS MODE Channel 810:
Frequency | Power Pca Angina Pmea | Limited Polarization
(MHz) (dBm) | Cable loss(dB) Gain (dB) (dBm) (dBm)
2846.27 -52.38 -5.8 8.9 -55.48 -13 Vertical
2859.40 -52.62 -5.8 8.9 -55.72 -13 Vertical
3758.07 -53.41 -7.9 104 -55.91 -13 Vertical
6992.09 -55.08 94 12.0 -57.68 -13 Vertical
7545.47 -55.14 -10.8 12.0 -56.34 -13 Vertical
17337.95 -56.47 -13.9 12.3 -54 .87 -13 Vertical
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EDGE (GMSK) MODE Channel 810:

Frequency | Power Pca Ant((aaina Pmea Limited Polarization

(MHz) (dBm) | Cable loss(dB) Gain (dB) (dBm) (dBm)

2854.61 -52.26 -5.8 8.9 -55.36 -13 Vertical

2869.62 -53.43 -5.8 8.9 -56.53 -13 Horizontal

3768.69 -53.41 -7.9 10.4 -55.91 -13 Vertical

6993.35 -54.11 94 12.0 -56.71 -13 Vertical

7572.94 -55.05 -10.8 12.0 -56.25 -13 Vertical

17328.91 -55.71 -13.9 12.3 -54.11 -13 Vertical
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2.3. List of test equipments

No. Name/Model Manufacturer SIN Calibration Due
Date
1 E5515C(8960) Mobile Agilent MY 48367401 2014.8
Station Tester
2 Spect':'j’r?]z/frf; yzor Agilent MY48010771 2014.8
3 DC Power Supply E3645A Agilent MY40000740 2014.8
4 Power Splitter 11850C Agilent 026057 2014.8
5 Temperature shamber ESPEC 92000390 2014.8
6 | Fully-Anohoic namber | FRANKONIA | — | —
A o | = | -
o | wmmiE | wwwo |- |
o | s pomenes | s
10 HL562 Ultra log antenna R&S 100016 2014.8
11 3160-09 Receive antenna | SCHWARZ-BECK 002058-002 2014.8
12 ESI 40 EMI test receiver R&S 100015 2014.8
13 Radio tester CMU 200 114667 2014.8
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Appendix
Appendix1 Test Setup
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