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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, Shenzhen 

City:             Shenzhen 

Country or Region: P.R.China 

Grantee Code:    VQRCT 

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, Shenzhen 

City:             Shenzhen 

Country or Region: P.R.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: 26th August 2014 

Date of test: 27th August 2014 to 12nd September 2014 

 

1.6 Reference specification 

 FCC Part 15, Subpart C (October 1, 2013 edition) 

 

1.7 Information of EUT 

1.7.1 General information 
 

Name of EUT 
GSM/GPRS/EDGE/UMTS Digital Mobile Phone 

with Bluetooth and WiFi 

FCC ID VQRCTS308 

Frequency Range 2.4GHz~2.4835GHz 

Number of Channel 79 

Modulation Type GFSK, π/4DQPSK, 8DPSK 

Duplex Mode TDD 

Channel Spacing 1MHz 

Data Rate 1Mbps, 2 Mbps, 3 Mbps 

Antenna Type Fixed Internal 

Power Supply Battery or Charger 

Rated Power Supply Voltage 3.7V 

HW Version TMBIa 

SW Version S308_M6572M_1432_V01A_AM_FCC 
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1.7.2 EUT details 
 

Product Name 
Product 
Model 

IMEI 

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

Philips S308 862391023896236 

 

1.7.3 Auxiliary equipment details 
 

  Equipment Charger 

Manufacturer ShenZhen AoHai Technology Co., Ltd 

Model Number A31-500650 

Input Voltage 100V-240V a.c. 

Output Voltage 5.0V d.c. 

Frequency 50/60Hz 

 

Equipment Battery 

Manufacturer Shenzhen cyclelong power-tech Co., ltd 

Model Number ABI400BWML 

Capacity 1400 mAh 

Rated Voltage 3.7V d.c. 
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2. Test information 

2.1 Summary of the test results 

 

No. Test case FCC reference Verdict 

1  Occupied Bandwidth 15.247(a)(1) Pass 

2 Channel Separation 15.247(a)(1) Pass 

3 Peak Power Output 15.247(b)(1) Pass 

4 Dwell Time 15.247(a)(1)(iii) Pass 

5 Number of Hopping Frequencies 15.247(a)(1)(iii) Pass 

6 
Conducted out of band emission 

measurement 
15.247(d) Pass 

7 Spurious Radiated Emissions 15.247(d)/15.35(b)/15.209 Pass 

8 AC Power line Conducted Emission 15.207 Pass 

 

 

 

This Test Report Is Issued by: 
Director of the test lab 

 

Checked by: 
Deputy director of the test lab 

 
Tested by: 
Mr. Jiang Shuo 
Test engineer 

 

Issued date: 
 
 

2014.09.16 
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2.2 Test result 

2.2.1 Occupied Bandwidth 
 

2.2.1.1 Ambient condition 

 
Temperature Relative humidity Pressure 

22°C 40% 101.1kPa 

 

2.2.1.2 Test Description 

The bandwidth at 20dB down from the highest in-band spectral density is 

measured with a spectrum analyzer and Bluetooth test set via a power splitter 

with a known loss which connected to the transmitter antenna terminal of the 

EUT while the EUT is operating at maximum power and at the appropriate 

frequencies. All modes of operation were investigated and the worst case 

configuration results are reported in this section. 

 

2.2.1.3 Test limit 

FCC Part15.247 (a)(1) 

For frequency hopping system operating in the 2400-2483.5MHz, If the 

20dB bandwidth of hopping channel is greater than 25kHz, two-thirds 

20dBbandwidth of hopping channel shell be a minimum limit for the 

hopping channel separation. 

 

2.2.1.4 Test settings 

a. Check the calibration of the measuring instrument using either an internal 

calibrator or a known signal from an external generator. 

b. Turn on the EUT and connect it to measurement instrument. Then set it to any 

one convenient frequency within its operating range. Set a reference level on 

the measuring instrument equal to the highest peak value. 

c. Measure the frequency difference of two frequencies that were attenuated 

30dB from the reference level. Record the frequency difference as the 

emission bandwidth. 

d. Repeat above procedures until all frequencies measured were complete. 
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2.2.1.5 Test Setup 

 

 
 

2.2.1.6 Test result 

 

Modulation type: GFSK 

Carrier frequency (MHz) Channel No. 20 dB bandwidth(kHz) 

2402 0 819.1 

2441 39 819.1 

2480 78 816.2 

 

Modulation type: π/4DQPSK 

Carrier frequency (MHz) Channel No. 20 dB bandwidth(kHz) 

2402 0 1.224 

2441 39 1.230 

2480 78 1.230 

 

Modulation type: 8DPSK 

Carrier frequency (MHz) Channel No. 20 dB bandwidth(kHz) 

2402 0 1.262 

2441 39 1.262 

2480 78 1.262 

 

Bluetooth Test Set 

EUT 
RF output Power 

Splitter 

Spectrum Analyzer 
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Carrier frequency (MHz): 2402 

Channel No.:0 

Modulation type: GFSK 

 

 

Carrier frequency (MHz): 2441 

Channel No.:39 

Modulation type: GFSK 
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Carrier frequency (MHz): 2480 

Channel No.:78 

Modulation type: GFSK 

 

 

Carrier frequency (MHz): 2402 

Channel No.:0 

Modulation type: π/4DQPSK 
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Carrier frequency (MHz): 2441 

Channel No.:39 

Modulation type: π/4DQPSK 

 

 

Carrier frequency (MHz): 2480 

Channel No.:78 

Modulation type: π/4DQPSK 
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Carrier frequency (MHz): 2402 

Channel No.:0 

Modulation type: 8DPSK 

 

 

Carrier frequency (MHz): 2441 

Channel No.:39 

Modulation type: 8DPSK 
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Carrier frequency (MHz): 2480 

Channel No.:78 

Modulation type: 8DPSK 

 

2.2.2 Channel Separation 
 

2.2.2.1 Ambient condition 

 

Temperature Relative humidity Pressure 

22°C 40% 101.1kPa 

 

2.2.2.2 Test Description 

The Equipment Under Test (EUT) was set up in a shielded room to perform the 

channel separation measurements.The EUT was connected to the spectrum 

analyzer and Bluetooth test set via a power splitter with a known loss. 

 

2.2.2.3 Test limit 

FCC Part15.247 (a)(1) 

Measurement is made with EUT operating in hopping mode. The minimum 

permissible channel separation for this system is 2/3 the value of the 20dB 

BW. 
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2.2.2.4 Test Settings 

a) Detector: Peak-Max hold 

b) Span: 3 MHz 

c) Centre Frequency: 2441 MHz 

d) Resolution Bandwidth (RBW): 30 kHz 

e) Video Bandwidth (VBW): 1 MHz 

f) Sweep Time: Coupled 

 

2.2.2.5 Test Setup 

 

2.2.2.6 Test result 

 

Op-mode Channel separation 
MHz 

Hopping mode 1 

 

 

Op-mode: Hopping mode 

Bluetooth Test Set 

 
EUT 

RF output Power 

Splitter 

Spectrum Analyzer 
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2.2.3 Peak Power Output 
   

2.2.3.1 Ambient condition 

 
Temperature Relative humidity Pressure 

22°C 40% 101.1kPa 

 

2.2.3.2 Test Description 

Measurement is made while the EUT is operating in non-hopping transmission 

mode. The powers shown below were measured using a spectrum analyzer with 

a Bluetooth signaling test set used only to maintain a Bluetooth link with the EUT. 

 

2.2.3.3 Test limit 

FCC Part15.247(b)(1): 

For frequency hopping systems operating in the 2400-2483.5 MHz band 

employing at least 75 non-overlapping hopping channels, and all frequency 

hopping systems in the 5725-5850 MHz band: 1 watt.  

For all other frequency hopping systems in the 2400-2483.5 MHz band: 

0.125 watts. 

 

Used conversion factor: Limit (dBm) = 10 log (Limit (W)/1mW)  

Modulation type GFSK π/4DQPSK 8DPSK 

Maximum Output Power 30dBm 30dBm 30dBm 

  

2.2.3.4 Test Settings 

 

Hopping 
Mode 

Modulation 
type 

RBW VBW Span Sweep time 

Hopping 
OFF 

GFSK 2MHz 3MHz 8MHz 1ms 

Hopping 
OFF 

π/4DQPSK 2MHz 3MHz 8MHz 1ms 

Hopping 
OFF 

8DPSK 2MHz 3MHz 8MHz 1ms 
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2.2.3.5 Test Setup 

 

2.2.3.6 Test result 

 

Modulation type 
Average Power Output (mW) 

2402MHz 
(Ch0) 

2441MHz 
(Ch39) 

2480MHz 
(Ch78) 

GFSK 4.02 3.45 3.91 

π/4DQPSK 3.89 3.56 3.66 

8DPSK 4.11 4.13 4.21 

Average power data is provided to determine the need for Bluetooth SAR testing 

according to KDB 447498 D01 v05r01. 

 

Modulation type 
Peak Power Output (dBm) 

2402MHz 
(Ch0) 

2441MHz 
(Ch39) 

2480MHz 
(Ch78) 

GFSK 4.21 3.83 4.03 

π/4DQPSK 4.09 3.82 3.98 

8DPSK 4.69 4.44 4.60 

 

 

Bluetooth Test Set 

 
EUT 

RF output Power 

Splitter 

Spectrum Analyzer 
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Carrier frequency (MHz): 2402 

Channel No.:0 

Modulation type: GFSK 

 

 

Carrier frequency (MHz): 2441 

Channel No.:39 

Modulation type: GFSK 
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Carrier frequency (MHz): 2480 

Channel No.:78 

Modulation type: GFSK 

 

 

Carrier frequency (MHz): 2402 

Channel No.:0 

Modulation type: π/4DQPSK 
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Carrier frequency (MHz): 2441 

Channel No.:39 

Modulation type: π/4DQPSK 

 

 

Carrier frequency (MHz): 2480 

Channel No.:78 

Modulation type: π/4DQPSK 
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Carrier frequency (MHz): 2402 

Channel No.:0 

Modulation type: 8DPSK 

 

 

Carrier frequency (MHz): 2441 

Channel No.:39 

Modulation type: 8DPSK 
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Carrier frequency (MHz): 2480 

Channel No.:78 

Modulation type: 8DPSK 

 

2.2.4 Dwell Time 
 

2.2.4.1 Ambient condition 

 

Temperature Relative humidity Pressure 

22°C 40% 101.1kPa 

 

2.2.4.2 Test Description 

 

The Equipment Under Test (EUT) was set up in a shielded room to perform the 

dwell time measurements. 

The EUT was connected to the spectrum analyzer and Bluetooth test set via a 

power splitter with a known loss. 

The time slot length is measured of three different packet types which are 

available in the Bluetooth technology. Those are DH1, DH3 and DH5 packets. 

The dwell time is calculated by: 

Dwell time = time slot length * hop rate * 31.6/ number of hopping channels  
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with: 

- hop rate=1600/2 * 1/s for DH1 packets =800 

- hop rate=1600/4 * 1/s for DH3 packets =400 

- hop rate=1600/6 * 1/s for DH5 packets =266.67 

- number of hopping channels=79 

- 31.6 s=0.4 seconds multiplied by the number of hopping channels=0.4s * 79 

 

2.2.4.3 Test limit 

FCC Part15.247(a)(1)(iii) 

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 

15 channels. The average time of occupancy on any channel shall not be 

greater than 0.4 seconds within a period of 0.4 seconds multiplied by the 

number of hopping channels employed. 

 

2.2.4.4 Test Test Settings 

a. Check the calibration of the measuring instrument (SA) using either an internal 

calibrator or a known signal from an external generator. 

b. Turn on the EUT and connect its antenna terminal to measurement via a low 

loss cable. Then set it to any one measured frequency within its operating 

range and make sure the instrument is operated in its linear range. 

c. Adjust the center frequency of SA on any frequency be measured and set SA 

to zero span mode. And then, set RBW and VBW of spectrum analyzer to proper 

value. 

d. Measure the time duration of one transmission on the measured frequency. 

And then plot the result with time difference of this time duration. 

e. Repeat above procedures until all different time-slot modes have been  

completed. 

 

2.2.4.5 Test Setup 

 

 

Bluetooth Test Set 

 
EUT 

RF output Power 

Splitter 

Spectrum Analyzer 
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2.2.4.6 Test result 

Modulation type: GFSK 

Packet 
type 

Time slot length 
ms 

Dwell time 
 

Dwell time 
ms 

DH1 0.3696 
time slot length *31.6 

*1600/2 /79 
118.27 

DH3 1.6304 
time slot length * 31.6 

*1600/4 /79 
260.86 

DH5 2.8841 
time slot length * 31.6 

*1600/6 /79 
307.64 

 

 

Carrier frequency (MHz): 2441 

Packet type: DH1 

Modulation type: GFSK 
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Carrier frequency (MHz): 2441 

Packet type: DH3 

Modulation type: GFSK 

 

 

Carrier frequency (MHz): 2441 

Packet type: DH5 

Modulation type: GFSK 
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Modulation type: π/4DQPSK 

Packet 
type 

Time slot length 
ms 

Dwell time 
 

Dwell time 
ms 

DH1 0.3764 
time slot length *31.6 

*1600/2 /79 
120.58 

DH3 1.6286 
time slot length * 31.6 

*1600/4 /79 
260.86 

DH5 2.8764 
time slot length * 31.6 

*1600/6 /79 
307.64 

 

 

Carrier frequency (MHz): 2441 

Packet type: DH1 

Modulation type: π/4DQPSK 
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Carrier frequency (MHz): 2441 

Packet type: DH3 

Modulation type: π/4DQPSK 

 

 

Carrier frequency (MHz): 2441 

Packet type: DH5 

Modulation type: π/4DQPSK 
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Modulation type: 8DPSK 

Packet 
type 

Time slot length 
ms 

Dwell time 
 

Dwell time 
ms 

DH1 0.3675 
time slot length *31.6 

*1600/2 /79 
120.58 

DH3 1.6429 
time slot length * 31.6 

*1600/4 /79 
260.86 

DH5 2.8864 
time slot length * 31.6 

*1600/6 /79 
307.64 

 

 

Carrier frequency (MHz): 2441 

Packet type:DH1 

Modulation type: 8DPSK 
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Carrier frequency (MHz): 2441 

Packet type:DH3 

Modulation type: 8DPSK 

 

 

Carrier frequency (MHz): 2441 

Packet type:DH5 

Modulation type: 8DPSK 
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2.2.5 Number of Hopping Frequencies 
 

2.2.5.1 Ambient condition 

 

Temperature Relative humidity Pressure 

22°C 40% 101.1kPa 

 

2.2.5.2 Test Description 

The Equipment Under Test (EUT) was set up in a shielded room to perform the 

number of hopping frequencies measurement.The EUT was connected to the 

spectrum analyzer and Bluetooth test set via a power splitter with a known loss. 

 

2.2.5.3 Test limit 

FCC Part15.247(a)(1)(iii) 

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 

15 channels. 

 

2.2.5.4 Test Settings 

a) Detector: Peak-Maxhold 

b) Start frequency: 2400 MHz 

c) Stop frequency: 2483.5 MHz 

d) Resolution Bandwidth (RBW): 30 kHz 

e) Video Bandwidth (VBW): 1 MHz 

f) Sweep Time: Coupled 

 

2.2.5.5 Test Setup 

 

 

Bluetooth Test Set 

 
EUT 

RF output Power 

Splitter 

Spectrum Analyzer 
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2.2.5.6 Test result 

 

Op-mode Result 

Hopping mode 79 

 

 

Op-mode: Hopping mode 
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2.2.6 Conducted out of band emission measurement 
 

2.2.6.1 Ambient condition 

 
Temperature Relative humidity Pressure 

22°C 40% 101.1kPa 

 

2.2.6.2 Test Description 

The Equipment Under Test (EUT) was set up in a shielded room to perform the 

spurious emissions measurements.The EUT was connected to the spectrum 

analyzer and Bluetooth test set via a power splitter with a known loss. 

 

2.2.6.3 Test limit 

FCC Part15.247(d): 

In any 100 kHz bandwidth outside the frequency band in which the spread 

spectrum intentional radiator is operating, the radio frequency power that 

is produced by the intentional radiator shall be at least 20 dB below that in 

the 100 kHz bandwidth within the band that contains the highest level of 

the desired power. 

 

2.2.6.4 Test Settings 

a) Set RBW = 100 kHz. 

b) Set VBW =300 kHz. 

c) Set span to encompass the spectrum to be examined 

d) Detector = peak. 

e) Trace Mode = max hold. 

f) Sweep = auto couple. Detector: Peak-Maxhold 

g) Frequency range: 30 ~25000 MHz 

 

2.2.6.5 Test Setup 

 

2.2.6.6 Test result 

The spectrum plots are attached on the following images. D1 line indicates the 

highest level, D2 line indicates the 20dB offset below D1. It shows compliance 

with the requirement. 

Bluetooth Test Set 

 
EUT 

RF output Power 

Splitter 

Spectrum Analyzer 
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GFSK 

CH0 (Hopping off) 

  
CH78(Hopping off) 

  
CH0 (Hopping on) CH78 (Hopping on) 
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π/4DQPSK 

CH0 (Hopping off) 

  
CH78(Hopping off) 

  
CH0 (Hopping on) CH78 (Hopping on) 
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8DPSK 

CH0 (Hopping off) 

  
CH78(Hopping off) 

  
CH0 (Hopping on) CH78 (Hopping on) 
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2.2.7 Spurious Radiated Emissions 
 

2.2.7.1 Ambient condition 
Temperature Relative humidity Pressure 

24.3°C 36.2% 100.2kPa 

 

2.2.7.2 Test Description 

All out of band radiated spurious emissions are measured with a spectrum 

analyzer connected to a receive antenna while the EUT is operating at maximum 

power and at the appropriate frequencies. Only the radiated emissions of the 

configuration that produced the worst case emissions are reported in this 

section. 

 

2.2.7.3 Test limit 

FCC Part15.247(d): 

In addition, radiated emissions which fall in the restricted bands, as defined in 

Section 15.205(a), must also comply with the radiated emission limits specified in 

Section 15.209(a) (see Section 15.205(c)).All out of band emissions 

appearing in a restricted band as specified in Section 15.205 of the Title 47 

CFR must not exceed the limits shown in below Table per Section 15.209. 

 

Frequency [MHz] 
Field strength 

[ µV/m ] 
Measured Distance 

[meters] 

30～88 100 3 

88～216 150 3 

216～960 200 3 

Above 960 500 3 

Radiated Limits 

FCC Part15.35(b): 

there is also a limit on the radio frequency emissions, as measured using 

instrumentation with a peak detector function, corresponding to 20 dB above 

the maximum permitted average limit 

Used conversion factor: Limit (dBμV/m) = 20 log (Limit (μV/m)/1μV/m) 

Frequency of Emission(MHz) 
Limits 

Detector Unit (dBµV/m) 

30～88 Quasi-peak 40.0 

88～216 Quasi-peak 43.5 

216～960 Quasi-peak 46.0 

960～1000 Quasi-peak 54.0 

1000～5th harmonic of the highest 

frequency or 40GHz, whichever is lower 

Average 54.0 

Peak 74.0 

Conversion Radiated limits 
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2.2.7.3 Test Settings 

The Equipment Under Test (EUT) was set up on a non-conductive table in the 

semi-anechoic chamber. The test was performed at the distance of 3 m between 

the EUT and the receiving antenna. 

The radiated emissions measurements were made in a typical installation 

configuration. During the test, the antenna height and EUT azimuth were varied 

in order to identify the maximum level of emission from the EUT. 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.  

The data of cable loss and antenna factor has been calibrated in full testing 

frequency range before the testing. 

 

2.2.7.4 Test Setup 

The EUT and measurement equipment were set up as shown in the diagram 

below 

The Equipment Under Test (EUT) was set up on a non-conductive table in the 

semi-anechoic chamber. The test was performed at the distance of 3 m between 

the EUT and the receiving antenna.The radiated emissions measurements were 

made in a typical installation configuration.Then start the test software ES-K1. 

Sweep the whole frequency band through the range from 30MHz to 1GHz or 

above, using receive log period antenna HL562 or Ridge horn antenna HF906.  

During the test, the antenna height and EUT azimuth were varied in order to 

identify the maximum level of emission from the EUT. 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. The measurements shall be repeated with orthogonal 

polarization of the test antenna. The results  shall be showed the worst case of 

the three orthogonal axes. 

3m 

EUT 

MAST 



                               
  

        No.: SRTC2014-H024-E0068 
                    FCC ID: VQRCTS308 
 

The State Radio_monitoring_center Testing Center (SRTC)                Page number: 37 of 55 

Tel: 86-10-68009202  68009203 

Fax: 86-10-68009195  68009205                                         Copyright © SRTC 

The data of cable loss and antenna factor has been calibrated in full testing 

frequency range before the testing. 

 

2.2.7.4 Test result 

 

The worst case attitude: The mobile lay down. 

 

Carrier frequency (MHz): 2402 

Channel No.:0 

Test Mode: GFSK 

Polarity: Vertical 

Detector: Peak 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2402 91.63 57.63 N/A N/A 8.90 25.10 

2 2390 48.09 14.09 -25.91  74.00 8.90 25.10 

 

Carrier frequency (MHz): 2402 

Channel No.:0 

Test Mode: GFSK 

Polarity: Horizontal 

Detector: Peak 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2402 94.44 60.44 N/A N/A 8.90 25.10 

2 2390 48.17  14.17 -25.83  74.00 8.90 25.10 

 

 

Carrier frequency (MHz): 2402 

Channel No.:0 

Test Mode: GFSK 

Polarity: Vertical 

Detector: Average 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2402 84.90 50.9 N/A N/A 8.90 25.10 

2 2390 35.57 1.57 -18.43  54.00 8.90 25.10 
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Carrier frequency (MHz): 2402 

Channel No.:0 

Test Mode: GFSK 

Polarity: Horizontal 

Detector: Average 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2402 85.19 51.19 N/A N/A 8.90 25.10 

2 2390 35.74  1.74 -18.26 54.00 8.90 25.10 

 

Carrier frequency (MHz): 2480 

Channel No.:78 

Test Mode: GFSK 

Polarity: Vertical 

Detector: Peak 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2480 91.08 57.08 N/A N/A 8.90 25.10 

2 2483.5 52.40 18.4 -21.6  74.00 8.90 25.10 

 

Carrier frequency (MHz): 2480 

Channel No.:78 

Test Mode: GFSK 

Polarity: Horizontal 

Detector: Peak 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2480 88.49 54.49 N/A N/A 8.90 25.10 

2 2483.5 53.61  19.61 -20.39  74.00 8.90 25.10 

 

Carrier frequency (MHz): 2480 

Channel No.:78 

Test Mode: GFSK 

Polarity: Vertical 

Detector: Average 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2480 86.82 52.82 N/A N/A 8.90 25.10 

2 2483.5 40.75 6.75 -13.25  54.00 8.90 25.10 
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Carrier frequency (MHz): 2480 

Channel No.:78 

Test Mode: GFSK 

Polarity: Horizontal 

Detector: Average 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2480 84.98 50.98 N/A N/A 8.90 25.10 

2 2483.5 42.18  8.18 -11.82 54.00 8.90 25.10 

 

Carrier frequency (MHz): 2402 

Channel No.:0 

Test Mode: π/4DQPSK 

Polarity: Vertical 

Detector: Peak 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2402 91.13 57.13 N/A N/A 8.90 25.10 

2 2390 47.74  13.74 -26.26  74.00 8.90 25.10 

 

Carrier frequency (MHz): 2402 

Channel No.:0 

Test Mode: π/4DQPSK 

Polarity: Horizontal 

Detector: Peak 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2402 93.81 59.81 N/A N/A 8.90 25.10 

2 2390 48.2  14.2 -25.8  74.00 8.90 25.10 

 

Carrier frequency (MHz): 2402 

Channel No.:0 

Test Mode: π/4DQPSK 

Polarity: Vertical 

Detector: Average 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2402 84.11 50.11 N/A N/A 8.90 25.10 

2 2390 35.57 1.57 -18.43 54.00 8.90 25.10 
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Carrier frequency (MHz): 2402 

Channel No.:0 

Test Mode: π/4DQPSK 

Polarity: Horizontal 

Detector: Average 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2402 84.19  50.19 N/A N/A 8.90 25.10 

2 2390 35.74 1.74 -18.26  54.00 8.90 25.10 

 

Carrier frequency (MHz): 2480 

Channel No.:78 

Test Mode: π/4DQPSK 

Polarity: Vertical 

Detector: Peak 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1  2480 91.37 57.37 N/A N/A 8.90 25.10 

2  2483.5 49.34 15.34 -24.66 74.00 8.90 25.10 

 

Carrier frequency (MHz): 2480 

Channel No.:78 

Test Mode: π/4DQPSK 

Polarity: Horizontal 

Detector: Peak 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1  2480 89.69 55.69 N/A N/A 8.90 25.10 

2  2483.5 49.27 15.27 -24.73 74.00 8.90 25.10 

 

Carrier frequency (MHz): 2480 

Channel No.:78 

Test Mode: π/4DQPSK 

Polarity: Vertical 

Detector: Average 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1  2480 89.11 55.11 N/A N/A 8.90 25.10 

2  2483.5 38.90 4.9 -15.1  54.00 8.90 25.10 
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Carrier frequency (MHz): 2480 

Channel No.:78 

Test Mode: π/4DQPSK 

Polarity: Horizontal 

Detector: Average 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1  2480 86.17  52.17 N/A N/A 8.90 25.10 

2  2483.5 38.39  4.39 -15.61  54.00 8.90 25.10 

 

Carrier frequency (MHz): 2402 

Channel No.:0 

Test Mode: 8DPSK 

Polarity: Vertical 

Detector: Peak 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2402 91.15 57.15 N/A N/A 8.90 25.10 

2 2390 48.34 14.34 -25.66  74.00 8.90 25.10 

 

Carrier frequency (MHz): 2402 

Channel No.:0 

Test Mode: 8DPSK 

Polarity: Horizontal 

Detector: Peak 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2402 93.82  59.82 N/A N/A 8.90 25.10 

2 2390 48.45  14.45 -25.55 74.00 8.90 25.10 

 

Carrier frequency (MHz): 2402 

Channel No.:0 

Test Mode: 8DPSK 

Polarity: Vertical 

Detector: Average 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2402 83.35 49.35 N/A N/A 8.90 25.10 

2 2390 35.57  1.57 -18.43 54.00 8.90 25.10 
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Carrier frequency (MHz): 2402 

Channel No.:0 

Test Mode: 8DPSK 

Polarity: Horizontal 

Detector: Average 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2402 82.95  48.95 N/A N/A 8.90 25.10 

2 2390 35.75 1.75 -18.25 54.00 8.90 25.10 

 

Carrier frequency (MHz): 2480 

Channel No.:78 

Test Mode: 8DPSK 

Polarity: Vertical 

Detector: Peak 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1  2480 91.44  57.44 N/A N/A 8.90 25.10 

2  2483.5 49.46  15.46 -24.54  74.00 8.90 25.10 

 

Carrier frequency (MHz): 2480 

Channel No.:78 

Test Mode: 8DPSK 

Polarity: Horizontal 

Detector: Peak 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1  2480 89.66 55.66 N/A N/A 8.90 25.10 

2  2483.5 49.34  15.34 -24.66  74.00 8.90 25.10 

 

Carrier frequency (MHz): 2480 

Channel No.:78 

Test Mode: 8DPSK 

Polarity: Vertical 

Detector: Average 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1  2480 88.45 54.45 N/A N/A 8.90 25.10 

2  2483.5 37.85  3.85 -16.15  54.00 8.90 25.10 
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Carrier frequency (MHz): 2480 

Channel No.:78 

Test Mode: 8DPSK 

Polarity: Horizontal 

Detector: Average 

No 
Frequency 

(MHz) 

Measure 
Level 

(dBuV/m) 

Reading 
Level 

(dBuV) 

Over 
Limit 
(dB) 

Limit   
(dBuV/m) 

cable 
loss  
(dB) 

antenna 
factor  
(dB) 

1 2480 86.69  52.69 N/A N/A 8.90 25.10 

2 2483.5 38.52  4.52 -15.48 54.00 8.90 25.10 

 

Sample Calculations 

Determining Spurious Emissions Levels 

A “reference path loss” is established and the ARpl is the attenuation of “reference 

path loss”, and including the gain of receive antenna, the gain of the preamplifier, 

the cable loss. 

 

The measurement results are obtained as described below: 

Result= Pmea + ARpl 

 

Channel No.:39 

Frequency 
(MHz) 

Result 
(dBuV/m) 

ARpl 
(dB) 

Pmea 

(dBuV/m) 
Polarity 

Limit 
(dBuV/m) 

40.100200 33.90 15.9 18 Vertical 40.0 

53.847695 14.80 7.6 7.2 Vertical 40.0 

103.206413 9.50 9.3 0.2 Vertical 43.5 

494.388778 16.80 18.2 -1.4 Horizontal 46.0 

540.080160 17.60 18.8 -1.2 Horizontal 46.0 

957.915832 25.20 25.4 -0.2 Horizontal 46.0 

 

 

For π/4DQPSK 

Channel No.:39 

Frequency 
(MHz) 

Result 
(dBuV/m) 

ARpl 
(dB) 

Pmea 

(dBuV/m) 
Polarity 

Limit 
(dBuV/m) 

39.959920 33.70 16.0 17.7 Vertical 40.0 

54.268537 14.50 7.4 7.1 Vertical 40.0 

102.404810 9.10 9.3 -0.2 Vertical 43.5 

487.975952 16.70 18.1 -1.4 Vertical 46.0 

548.096192 17.80 19.1 -1.3 Horizontal  46.0 

905.811623 24.60 25.0 -0.4 Horizontal 46.0 
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For 8DPSK 

Channel No.:39 

Frequency 
(MHz) 

Result 
(dBuV/m) 

ARpl 
(dB) 

Pmea 

(dBuV/m) 
Polarity 

Limit 
(dBuV/m) 

40.100200 34.00 15.9 18.1 Vertical 40.0 

54.128257 14.10 7.5 6.6 Vertical 40.0 

98.597194 8.60 9.1 -0.5 Vertical 43.5 

485.571142 16.60 18.1 -1.5 Vertical 46.0 

541.082164 17.60 18.8 -1.2 Vertical 46.0 

922.845691 25.10 25.5 -0.4 Vertical 46.0 

 

 

 

 

 

Carrier frequency (MHz): 2441  

Channel No.:39 

 

Frequency Range: 30MHz-1000MHz 

Detector: QP mode 

Modulation type: GFSK 
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Frequency Range: 1GHz-3GHz 

Detector: Av mode and PK mode 

Modulation type: GFSK 

 

 

Frequency Range: 3GHz-18GHz 

Detector: Av mode and PK mode 

Modulation type: GFSK 
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Frequency Range: 18GHz-25GHz 

Detector: Av mode and PK mode 

Modulation type: GFSK 

 

\  

Frequency Range: 30MHz-1000 MHz 

Detector: QP mode 

Modulation type: π/4DQPSK 
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Frequency Range: 1GHz-3GHz 

Detector: Av mode and PK mode 

Modulation type: π/4DQPSK 

 

 

Frequency Range: 3GHz-18GHz 

Detector: Av mode and PK mode 

Modulation type: π/4DQPSK 
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Frequency Range: 18GHz-25GHz 

Detector: Av mode and PK mode 

Modulation type: π/4DQPSK 

 

 

Frequency Range: 30MHz-1000 MHz 

Detector: QP mode 

Modulation type: 8DPSK 
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Frequency Range: 1GHz-3GHz 

Detector: Av mode and PK mode 

Modulation type: 8DPSK 

 

 

Frequency Range: 3GHz-18GHz 

Detector: Av mode and PK mode 

Modulation type: 8DPSK 
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Frequency Range: 18GHz-25GHz 

Detector: Av mode and PK mode 

Modulation type: 8DPSK 

 

2.2.8 AC Power line Conducted Emission 
 

2.2.8.1 Ambient condition 

 

Temperature Relative humidity Pressure 

20°C 35% 101.4kPa 

 

2.2.8.2 Test limit 

 

FCC Part15.207 

Frequency of Emission 
(MHz) 

Conducted Limit (dBuV) 

 
0.15-0.5 

0.5-5 
5-30 

Quasi-peak Average 

66 to 56 * 56 to 46 * 

56 46 

60 50 

* Decreases with the logarithm of the frequency. 

 

The measurement is made according to ANSI C63.4-2009 
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2.2.8.3 Test result 

 

Noise Level of the Measuring Instrument 

 

L Line 

 

MEASUREMENT RESULT: "MOBILE_fin AV" 

   Frequency    Level  Transd  Limit  Margin  Line   PE 

     MHz      dBµV    dB   dBµV    dB 

    0.411000    26.30    20.1     48    21.4  ---   --- 

    0.784500    27.10    20.1     46    18.9  ---   --- 

    0.865500    26.40    20.2     46    19.6  ---   --- 

    0.906000    25.20    20.2     46    20.8  ---   --- 

    1.396500    26.70    20.2     46    19.3  ---   --- 

    2.377500    26.00    20.2     46    20.0  ---   --- 

 

MEASUREMENT RESULT: "MOBILE_fin QP" 

   Frequency    Level  Transd  Limit  Margin  Line   PE 

     MHz      dBµV    dB   dBµV    dB 

    0.739500    41.00    20.1     56    15.0  ---   --- 

    0.784500    40.30    20.1     56    15.7  ---   --- 

    0.910500    35.40    20.2     56    20.6  ---   --- 

    1.374000    36.70    20.2     56    19.3  ---   --- 

    2.377500    38.90    20.2     56    17.1  ---   --- 

10 

20 

30 

40 

50 

60 

70 

Level [dBµV] 

150k 300k 500k 1M 2M 3M 5M 7M 10M 30M 
Frequency [Hz] 

+ + + 
+ + + 

x x 

x x 
x 

x 

x  MES  MOBILE_fin QP          
+  MES  MOBILE_fin AV          

MES  MOBILE_pre PK          
MES  MOBILE_pre AV          
LIM  EN 55022 V QP         Voltage QP Limit 
LIM  EN 55022 V AV         Voltage AV Limit 



                               
  

        No.: SRTC2014-H024-E0068 
                    FCC ID: VQRCTS308 
 

The State Radio_monitoring_center Testing Center (SRTC)                Page number: 52 of 55 

Tel: 86-10-68009202  68009203 

Fax: 86-10-68009195  68009205                                         Copyright © SRTC 

    3.057000    34.60    20.3     56    21.4  ---   --- 

 

 

 

N Line 

 

MEASUREMENT RESULT: "MOBILE_fin AV" 

   Frequency    Level  Transd  Limit  Margin  Line   PE 

     MHz      dBµV    dB   dBµV    dB 

    0.325500    36.30    20.1     50    13.3  ---   --- 

    0.487500    30.40    20.2     46    15.8  ---   --- 

    0.532500    29.20    20.1     46    16.8  ---   --- 

    0.820500    34.70    20.1     46    11.3  ---   --- 

    1.342500    32.10    20.2     46    13.9  ---   --- 

    2.364000    31.50    20.3     46    14.5  ---   --- 

 

MEASUREMENT RESULT: "MOBILE_fin QP" 

   Frequency    Level  Transd  Limit  Margin  Line   PE 

     MHz      dBµV    dB   dBµV    dB 

    0.325500    47.20    20.1     60    12.3  ---   --- 

    0.393000    45.70    20.1     58    12.3  ---   --- 

    0.735000    46.60    20.1     56     9.4  ---   --- 

    1.383000    44.80    20.2     56    11.2  ---   --- 

    1.680000    42.30    20.2     56    13.7  ---   --- 

    2.278500    41.60    20.3     56    14.4  ---   --- 
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2.3. Measurement Uncertainty 

 

Items Uncertainty 

Occupied Bandwidth 3kHz 

Peak power output 0.67dB 

Band edge compliance 1.20dB 

Spurious emissions 

30MHz～1GHz 2.83dB 

1GHz～12.75GHz 2.50dB 

12.75GHz～25GHz 2.75dB 
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2.4. List of test equipment 

No. Name/ Model Manufacturer S/N 
Cal Due 

date 

1.  Spectrum Analyzer FSV ROHDE&SCHWARZ 101065 2015.8 

2.  Signal Generator MG3700A Anritsu 6200677084 2015.8 

3.  Bluetooth Test Set  MT8852B Anritsu 1142010 2015.2 

4.  Cable 104EA SUCOFLEX 9272/4EA 2015.8 

5.  Cable 104EA SUCOFLEX 9266/4EA 2015.8 

6.  Power Splitter 11850C Agilent 026057 2015.8 

7.  
12.65m×8.03m×7.50m 

Fully-Anechoic Chamber 
FRANKONIA ----- ----- 

8.  
23.18m×16.88m×9.60m 
Semi-Anechoic Chamber 

FRANKONIA --- ----- 

9.  Turn table  Diameter:1m HD ----- ----- 

10.  Turn table Diameter:5m HD ----- ----- 

11.  Antenna master FAC(MA4.0) MATURO ----- ----- 

12.  Antenna master SAC(MA4.0) MATURO ----- ----- 

13.  
9.080m×5.255m×3.525m 

Shielding room 
FRANKONIA ----- ----- 

14.  
HF 906 Double-Ridged 

Waveguide Horn Antenna 
R&S 100030 2015.8 

15.  
HF 906 Double-Ridged 

Waveguide Horn Antenna 
R&S 100029 2015.8 

16.  HL562 Ultra log antenna R&S 100016 2015.8 

17.  3160-09 Receive antenna SCHWARZ-BECK 002058-002 2015.8 

18.  ESI 40 EMI test receiver R&S 100015 2015.8 

19.  Radio tester CMU 200 114667 2015.8 

20.  ESCS30 EMI test receiver R&S 100029 2015.8 

21.  HL562 Receive antenna R&S 100167 2015.8 

22.  ESH3-Z5 LISN R&S 100020 2015.8 
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Appendix 

 Appendix1 Test Setup 

 


