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1  GENERAL INFORMATION 

1.1 Product Description 

General:  

EUT Description: Mobile Phone  

Trade Mark: Sony 

Operation Frequency:  

2402MHz~2480MHz 

fc = 2402 MHz + N * 2 MHz, where: 
-fc = “Operating Frequency” in MHz, 

-N = “Channel Number” with the range from 0 to 39. 

Bluetooth Version: Bluetooth V5.0  

Modulation Type: GFSK 

Number of Channel: 40 

Sample Type:  Portable Device, Module 

Antenna Type:  External,  Integrated 

Antenna Gain: -2.79dBi 

Power Supply: Lithium-ion battery:3.85V or charge by USB 
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1.2 Test Methodology of Applied Standards 

FCC Part 15, Subpart C §15.247 

FCC KDB 558074 D01 DTS Meas. Guidance v05. 

ANSI C63.10:2013 

Note: All test items have been performed and record as per the above standards. 

1.3 Test Facility 

The test facility is recognized, certified, or accredited by the following organizations:   

• CNAS (No. CNAS L2929) 

CNAS has accredited SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch EMC Lab to 

ISO/IEC 17025:2005 General Requirements for the Competence of Testing and Calibration Laboratories 

(CNAS-CL01 Accreditation Criteria for the Competence of Testing and Calibration Laboratories) for the compe-

tence in the field of testing. 

• A2LA (Certificate No. 3816.01) 

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory is accredited by the American 

Association for Laboratory Accreditation(A2LA). Certificate No. 3816.01. 

• VCCI 

The 3m Fully-anechoic chamber for above 1GHz, 10m Semi-anechoic chamber for below 1GHz, Shielded Room 

for Mains Port Conducted Interference Measurement and Telecommunication Port Conducted Interference 

Measurement of SGS-CSTC Standards Technical Services Co., Ltd. have been registered in accordance with 

the Regulations for Voluntary Control Measures with Registration No.: G-20026, R-14188, C-12383 and T-11153 

respectively. 

• FCC –Designation Number: CN1178 

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized as an ac-

credited testing laboratory.  

Designation Number: CN1178. Test Firm Registration Number: 406779.  

• Industry Canada (IC)  

Two 3m Semi-anechoic chambers and the 10m Semi-anechoic chamber of SGS-CSTC Standards Technical 

Services Co., Ltd. Shenzhen Branch EMC Lab have been registered by Certification and Engineering Bureau of 

Industry Canada for radio equipment testing with Registration No.: 4620C-1, 4620C-2, 4620C-3. 

1.4 Special Accessories 
   
AC Charger, USB cable and Earphone are used while the test is conducted and there is no other acces-

sory attached. This is the worst case condition. 
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2 SYSTEM TEST CONFIGURATION 

2.1 EUT Configuration 

The EUT configuration for testing is installed on RF field strength measurement to meet the Commis-

sions requirement and operating in a manner which intends to maximize its emission characteristics in 

a continuous normal application. 

2.2 EUT Exercise  

An engineering test mode (software/firmware) that applicant provided was utilized to manipulate the 

EUT into transmit, selection of the test channel, and modulation scheme. 

2.3 Test Procedure 

2.3.1 Conducted Emissions 

The EUT is a placed on a table which is 0.8 m above ground plane. Conducted emissions from the 

EUT measured in the frequency range between 0.15 MHz and 30MHz,. The CISPR Quasi-Peak and 

Average detector mode is employed according to §15.207. The two LISNs provide 50 ohm/ 50uH of 

coupling impedance for the measuring instrument. Both lines of the power mains connected to the 

EUT were checked for maximum conducted interference. 

2.3.2 Conducted Test (RF) 

The active antenna port of the unlicensed wireless device is connected to the spectrum analyzer with 

attenuator to protect the instrumentation. If a second antenna port is available, it is tested at one oper-

ating frequency, with other port(s) appropriately terminated, to verify it has similar output characteris-

tics as the fully tested port. 

2.3.3 Radiated Emissions 

The EUT is a placed on a turn table. For emissions testing at or below 1 GHz, the table height shall be 

0.8 m above the reference ground plane. For emission measurements above 1 GHz, the table height 

shall be 1.5 m. The turn table shall rotate 360 degrees to determine the position of maximum emission 

level. EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out the 

highest emission. And also, each emission was to be maximized by changing the polarization of re-

ceiving antenna both horizontal and vertical. In order to find out the max. emission, the relative posi-

tions of this transmitter (EUT) was rotated through three orthogonal axes and measurement proce-

dures for electric field radiated emissions above 1 GHz the EUT measurement is to be made “while 

keeping the antenna in the ‘cone of radiation’ from that area and pointed at the area both in azimuth 

and elevation, with polarization oriented for maximum response.” is still within the 3dB illumination BW 

of the measurement antenna. 

 

2.4 Measurement Results Explanation Example 

For all conducted test items: 
The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuation 

factor between EUT conducted port and spectrum analyzer. With the offset compensation, the spec-

trum analyzer reading level is exactly EUT RF output level. 
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2.5 Configuration of Tested System 

Fig. 2-1 Conducted Emission 

Configuration 

Fig. 2-2 Conducted Test 

Configuration(RF) 

 

Fig. 2-3 Conducted power Configuration 

Fig. 2-4 Radiated Emission Configuration 

 

30MHz to 1GHz 

 

Above 1 GHz
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3 SUMMARY OF TEST RESULTS 

FCC Rules Description Of Test Result 

§15.207(a) AC Power Line Conducted Emission Compliant 

§15.247(b) (3) Peak Output Power Compliant 

§15.247(a)(2) 6dB Bandwidth  Compliant 

§15.247(d) 
Conducted Band Edge  
and Spurious Emission  

Compliant 

§15.247(d) 
Radiated Band Edge  

and Spurious Emission 
Compliant 

§15.247(e) Peak Power Density Compliant 

§15.203 
§15.247(b) 

Antenna Requirement Compliant 
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4 DESCRIPTION OF TEST MODES 

4.1 Operated in 2400 ~ 2483.5MHz Band 

40 channels are provided for Bluetooth LE 

CHANNEL  FREQUENCY  CHANNEL  FREQUENCY CHANNEL  FREQUENCY 

0 2402 MHz 14 2430 MHz 28 2458 MHz 

1 2404 MHz 15 2432 MHz 39 2460 MHz 

2 2406 MHz 16 2434 MHz 30 2462 MHz 

3 2408 MHz 17 2436 MHz 31 2464 MHz 

4 2410 MHz 18 2438 MHz 32 2466 MHz 

5 2412 MHz 19 2440 MHz  33 2468 MHz  

6 2414 MHz 20 2442 MHz 34 2470 MHz 

7 2416MHz 21 2444 MHz 35 2472 MHz 

8 2418 MHz 22 2446 MHz 36 2474 MHz 

9 2420 MHz 23 2448 MHz 37 2476 MHz  

10 2422 MHz 24 2450 MHz 38 2478 MHz 

11 2424 MHz 25 2452 MHz 39 2480 MHz 

12 2426 MHz 26 2454 MHz   

13 2428 MHz 27 2456 MHz    
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4.2 The Worst Test Modes and Channel Details 

1. The EUT has been tested under operating condition.  
2. Test program used to control the EUT for staying in continuous transmitting and receiving mode is programmed. 

 

4.2.1 RADIATED EMISSION TEST: 

MODE 
AVAILABLE 

FREQUENCY 
(MHz) 

TESTED 
FREQUENCY (MHz) 

MODULATION 
DATA RATE 

(Mbps) 

RADIATED EMISSION TEST (BELOW 1 GHz) 

Bluetooth LE 2402 to 2480 2402, 2440, 2480 GFSK 1 Mbps，2Mbps 

RADIATED EMISSION TEST (ABOVE 1 GHz) 

Bluetooth LE 2402 to 2480 2402, 2440, 2480 GFSK 1 Mbps，2Mbps 

  

4.2.2 ANTENNA PORT CONDUCTED MEASUREMENT: 

CONDUCTED TEST  

MODE 
AVAILABLE 

FREQUENCY 
(MHz) 

TESTED 
FREQUENCY (MHz) 

MODULATION 
DATA RATE 

(Mbps) 

Bluetooth LE 2402 to 2480 2402, 2440, 2480 GFSK 1 Mbps，2Mbps 
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5  MEASUREMENT UNCERTAINTY  

No. Item Measurement Uncertainty 

1 Total RF power, conducted ±0.75dB 

2 RF power density, conducted ±2.84dB 

3 Spurious emissions, conducted ±0.75dB 

4 Radiated Spurious emission test 
±4.5dB (30MHz-1GHz) 

±4.8dB (1GHz-25GHz) 

5 Conduct emission test ±3.12 dB(9KHz- 30MHz) 

6 Temperature test ±1°C 

7 Humidity test ±3% 

8 DC and low frequency voltages ±0.5% 

 

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level using a 

coverage factor of k=2. 
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6  CONDUCTED EMISSION TEST 

6.1 Standard Applicable: 

Frequency range within 150kHz to 30MHz shall not exceed the Limit table as below. 

Frequency range Limits dB(μV) 

MHz Quasi-peak Average 

0.15 to 0.50 66 to 56 56 to 46 

0.50 to 5 56 46 

5 to 30 60 50 

Note 
1.The lower limit shall apply at the transition frequencies 
2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz. 

 

6.2 Measurement Equipment Used: 

Cal. date Cal.Duedate

(yyyy-mm-dd) (yyyy-mm-dd)

Shielding Room ZhongYu Electron GB-88 SEM001-06 2017/5/10 2020/5/9

LISN Rohde & Schwarz ENV216 SEM007-01 2018/9/2 2019/9/2

LISN ETS-LINDGREN Feb-16 SEM007-02 2018/4/2 2019/4/1

Measurement Software AUDIX e3 V5.4.1221d N/A N/A N/A

Coaxial Cable SGS N/A SEM024-01 2018/7/12 2019/7/11

2 Line ISN
Fischer Custom

Communications Inc.

FCC-TLISN-T2-

02
EMC0122 2018/2/14 2019/2/13

EMI Test Receiver Rohde & Schwarz ESCI SEM004-02 2018/4/2 2019/4/1

Test Equipment Manufacturer Model No. Inventory No.

 

 

6.3 EUT Setup: 

1. The conducted emission tests were performed in the test site, using the setup in accordance with the ANSI 

C63.10:2013. 

2. The AC/DC Power adaptor of EUT was plug-in LISN. The EUT was placed flushed with the rear of the table. 

3. The LISN was connected with 120Vac/60Hz power source. 
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6.4 Test SET-UP (Block Diagram of Configuration) 

 

 

6.5 Measurement Procedure: 

1. The EUT was placed on a table which is 0.8m above ground plan.  

2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance. 

3. Repeat above procedures until all phases of power being supplied by given UE are completed 

6.6 Measurement Result: 

  Note: Refer to next page for measurement data and plots. 

Note2: The * reveals the worst-case results that closet to the limit. 
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AC POWER LINE CONDUCTED EMISSION TEST DATA ：L 
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AC POWER LINE CONDUCTED EMISSION TEST DATA ：N 
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7 CONDUCTED OUTPUT POWER MEASUREMENT 

7.1 Standard Applicable: 

For systems using digital modulation in the 2400-2483.5 MHz bands, the limit for peak output power is 1Watt.  

If the transmitting antenna of directional gain greater than 6dBi are used the peak output power form the intentional radiator 

shall be reduced below the above stated value by the amount in dB that the directional gain of the Antenna exceeds 6dBi.  

In case of point-to-point operation, the limit has to be reduced by 1dB for every 3dB that the directional gain of Antenna ex-

ceeds 6dBi. 

 

7.2 Measurement Equipment Used: 

Cal. date Cal.Duedate

(yyyy-mm-dd) (yyyy-mm-dd)

DC Power Supply
Agilent Technologies

Inc
66311B W009-09 2018/9/15 2019/9/15

Signal Analyzer Rohde & Schwarz FSV W025-05 2018/3/13 2019/3/12

Coaxial Cable SGS N/A SEM031-01 2018/7/13 2019/7/12

Attenuator Weinschel Associates WA41 SEM021-09 N/A N/A

Signal Generator KEYSIGHT N5173B SEM006-05 2018/9/2 2019/9/2

Temperature Chamber GIANT FORCE
ICT-150-40-CP-

AR
W027-03 2017/12/4 2018/12/4

Power Meter Rohde & Schwarz NRVS SEM014-02 2018/9/2 2019/9/2

Test Equipment Manufacturer Model No. Inventory No.

 

7.3 Test Set-up: 
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7.4 Measurement Procedure: 

1. Place the EUT on the table and set it in transmitting mode. 

2. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guidance. 

3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the power meter.  

Power Meter: 

It is used as the auxiliary test equipment to conduct the output power measurement. 

4. Record the max. Reading as observed from Power Meter. 

5. Repeat above procedures until all test default channel measured was complete. 

Formula: 

Duty Cycle = Ton / (Ton+Toff) 

Duty Factor（1M）:10*log(1/0.609)=2.15    Duty Factor（2M）: 10*log(1/0.31)=5.08 
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7.5 Measurement Result: 

7.5.1 Measurement Data of Average Power 

GFSK 1M mode 

Test channel Average Output Power (dBm) Result 

Lowest -5.37 Report purpose only 

Middle -4.30 Report purpose only 

Highest -5.14 Report purpose only 

 

GFSK 2M mode 

Test channel Average Output Power (dBm) Result 

Lowest -8.01 Report purpose only 

Middle -7.08 Report purpose only 

Highest -7.92 Report purpose only 

7.5.2 Measurement Data of Peak Power 

GFSK 1M mode 

Test channel Peak Output Power (dBm) Limit (dBm) Result 

Lowest -2.66 30.00 Pass 

Middle -1.78 30.00 Pass 

Highest -2.81 30.00 Pass 

 

GFSK 2M mode 

Test channel Peak Output Power (dBm) Limit (dBm) Result 

Lowest -2.71 30.00 Pass 

Middle -1.81 30.00 Pass 

Highest -2.85 30.00 Pass 
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8  6DB & 99% EMISSION BANDWIDTH MEASUREMENT 

8.1 Standard Applicable 

The minimum 6 dB bandwidth shall be at least 500 kHz . 

8.2 Measurement Equipment Used 

Cal. date Cal.Duedate

(yyyy-mm-dd) (yyyy-mm-dd)

DC Power Supply
Agilent Technologies

Inc
66311B W009-09 2018/9/15 2019/9/15

Signal Analyzer Rohde & Schwarz FSV W025-05 2018/3/13 2019/3/12

Coaxial Cable SGS N/A SEM031-01 2018/7/13 2019/7/12

Attenuator Weinschel Associates WA41 SEM021-09 N/A N/A

Signal Generator KEYSIGHT N5173B SEM006-05 2018/9/2 2019/9/2

Temperature Chamber GIANT FORCE
ICT-150-40-CP-

AR
W027-03 2017/12/4 2018/12/4

Power Meter Rohde & Schwarz NRVS SEM014-02 2018/9/2 2019/9/2

Test Equipment Manufacturer Model No. Inventory No.

 

8.3 Test Set-up: 

 

8.4 Measurement Procedure: 

1.  Place the EUT on the table and set it in transmitting mode. 

2. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guidance. 

3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the spectrum ana-

lyzer. 

4. For 6dB Bandwidth: 

Set the spectrum analyzer as RBW=100 kHz, VBW= 3*RBW, Span = 3MHz, Detector=Peak, Sweep=auto. 

5. Mark the peak frequency and –6dB (upper and lower) frequency. 

6. For 99% Bandwidth: 
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Set the spectrum analyzer as RBW=100 kHz, VBW= 3*RBW, Span = 3MHz, Detector=Peak, Sweep=auto. 

7. Turn on the 99% bandwidth function, max reading. 

8. Repeat above procedures until all test default channel is completed 

8.5 Measurement Result: 

Mode 
Test 

Channel 
Occupied Bandwidth 

(kHz) 
6dB Emission Band-

width (kHz) 
Limit 
(kHz) 

Result 

GFSK 1M 

Lowest 1054.9 707.3 ≥500 Pass 

Middle 1054.9 716.3 ≥500 Pass 

Highest 1054.9 716.3 ≥500 Pass 

 

Mode 
Test 

Channel 
Occupied Bandwidth 

(kHz) 
6dB Emission Band-

width (kHz) 
Limit 
(kHz) 

Result 

GFSK 2M 

Lowest 2073.9 1180.8 ≥500 Pass 

Middle 2079.9 1180.8 ≥500 Pass 

Highest 2079.9 1180.8 ≥500 Pass 
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8.5.1 6dB Bandwidth Test Data 1M Mode CH-Low 
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8.5.2 6dB Bandwidth Test Data 1M Mode CH-Mid 
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8.5.3 6dB Bandwidth Test Data 1M Mode CH-High 
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8.5.4 6dB Bandwidth Test Data 2M Mode CH-Low  
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8.5.5 6dB Bandwidth Test Data 2M Mode CH-Mid 

Date: 5.NOV.2018  08:08:42

 

8.5.6 6dB Band Width Test Data 2M Mode CH-High 
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8.5.7 OBW Bandwidth Test Data 1M Mode CH-Low  
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8.5.8 OBW Bandwidth Test Data 1M Mode CH-Mid  
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8.5.9 OBW Bandwidth Test Data 1M Mode CH-High  
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8.5.10 OBW Bandwidth Test Data 2M Mode CH-Low  
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8.5.11 OBW Bandwidth Test Data 2M Mode CH-Mid  
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8.5.12 OBW Bandwidth Test Data 2M Mode CH-High  
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9  CONDUCTED BAND EDGES AND SPURIOUS EMISSION MEASUREMENT 

9.1 Standard Applicable 

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated 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, based on either an RF conducted or a radi-

ated measurement, provided the transmitter demonstrates compliance with the peak conducted power limits. In addition, radi-

ated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated emission limits 

specified in §15.209(a). 

 

9.2 Measurement Equipment Used: 

Cal. date Cal.Duedate

(yyyy-mm-dd) (yyyy-mm-dd)

DC Power Supply
Agilent Technologies

Inc
66311B W009-09 2018/9/15 2019/9/15

Signal Analyzer Rohde & Schwarz FSV W025-05 2018/3/13 2019/3/12

Coaxial Cable SGS N/A SEM031-01 2018/7/13 2019/7/12

Attenuator Weinschel Associates WA41 SEM021-09 N/A N/A

Signal Generator KEYSIGHT N5173B SEM006-05 2018/9/2 2019/9/2

Temperature Chamber GIANT FORCE
ICT-150-40-CP-

AR
W027-03 2017/12/4 2018/12/4

Power Meter Rohde & Schwarz NRVS SEM014-02 2018/9/2 2019/9/2

Test Equipment Manufacturer Model No. Inventory No.

 

9.3 Test SET-UP: 
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9.4 Measurement Procedure 

 

Conducted Band Edge: 

1. To connect Antenna Port of EUT to Spectrum. 

2. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guidance. 

3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the spectrum ana-

lyzer. 

4. Set start to edge frequency, and stop frequency of spectrum analyzer so as to encompass the spectrum to be exam-

ined.  

5. Set the spectrum analyzer as RBW=100 kHz, VBW=300 kHz, Detector = Peak, Sweep = auto 

6. Mark the highest reading of the emission as the reference level measurement. 

7. Marker on frequency and examine shall 100 kHz immediately outside the authorized (2400~2483.5MHz) be attenu-

ated by 20dB at least relative to the maximum emission of power. 

8. Repeat above procedures until all default test channel (low, middle, and high) was complete. 

 

Conducted Spurious Emission 

1. To connect Antenna Port of EUT to Spectrum. 

2. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guidance. 

3. Set RBW = 100 kHz & VBW=300 kHz, Detector =Peak, Sweep = Auto 

4. Allow trace to fully stabilize. 

5. Use the peak marker function to determine the maximum power level in any 100 kHz band segment within the fun-

damental EBW. 

6. Repeat above procedures until all default test channel measured were complete. 
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9.5 Measurement Result 

9.5.1 Band Edge Test Data 1M Mode CH-Low  

Date: 5.NOV.2018  07:46:32

 

9.5.2 Band Edge Test Data 1M Mode CH-High  

Date: 5.NOV.2018  07:48:17
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9.5.3 Band Edge Test Data 2M Mode CH-Low  

Date: 5.NOV.2018  08:16:25

 

9.5.4 Band Edge Test Data 2M Mode CH-High  

Date: 5.NOV.2018  08:17:31
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9.5.5 Conducted Emission Test Data 1M Mode CH-Low 

Date: 5.NOV.2018  07:56:17

 

9.5.6 Conducted Emission Test Data 1M Mode CH-Mid 

Date: 5.NOV.2018  08:24:37
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9.5.7 Conducted Emission Test Data 1M Mode CH-High 

Date: 5.NOV.2018  08:25:21

 

9.5.8 Conducted Emission Test Data 2M Mode CH-Low  

Date: 5.NOV.2018  08:21:12
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9.5.9 Conducted Emission Test Data 2M Mode CH-Mid 

Date: 5.NOV.2018  08:27:39

 

9.5.10 Conducted Emission Test Data 2M Mode CH-High 

Date: 5.NOV.2018  08:19:27
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10 RADIATED BANDEDGE AND SPURIOUS EMISSION MEASUREMENT 

10.1 Standard Applicable 

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated 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, based on either an 

RF conducted or a radiated measurement, provided the transmitter demonstrates compliance with the peak conducted 

power limits. In addition, radiated emissions which fall in the restricted bands must also comply with the §15.209 limit as 

below. 

And according to §15.33(a) (1), for an intentional radiator operates below 10GHz, the frequency range of measurements: 

to the tenth harmonic of the highest fundamental frequency or to 40GHz, whichever is lower. 

Frequency 

(MHz) 

Field strength 

(microvolts/meter) 

Distance  

(meters) 

0.009-0.490 2400/F(kHz) 300 

0.490-1.705 24000/F(kHz) 30 

1.705-30 30 30 

30-88 100 3 

88-216 150 3 

216-960 200 3 

Above 960 500 3 

Note: 

1. The lower limit shall apply at the transition frequencies.  

2. Emission level (dBµV/m) = 20 log Emission level (dBµV/m) 
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10.2 Measurement Equipment Used 

Cal. date Cal.Due date

(yyyy-mm-dd) (yyyy-mm-dd)
3m Semi-Anechoic

Chamber
ETS-LINDGREN N/A SEM001-01 2017/8/5 2020/8/4

Measurement Software AUDIX e3 V8.2014-6-27 N/A N/A N/A

Coaxial Cable SGS N/A SEM025-01 2018/7/12 2019/7/11
MXE EMI Receiver (20Hz-

8.4GHz)
Agilent Technologies N9038A SEM004-05 2018/9/2 2019/9/2

BiConiLog Antenna  (26-

3000MHz)
ETS-LINDGREN 3142C SEM003-01 2017/6/27 2020/6/26

Pre-amplifier (0.1-1.3GHz) Agilent Technologies 8447D SEM005-01 2018/4/2 2019/4/1

Test Equipment Manufacturer Model No. Inventory No.
Cal. Date

(yyyy-mm-dd)

Cal. Due date

(yyyy-mm-dd)
10m Semi-Anechoic

Chamber
SAEMC FSAC1018 SEM001-03 2018/3/31 2021/3/30

EMI Test Receiver (9k-

7GHz)
Rohde & Schwarz ESR SEM004-03 2018/4/2 2019/4/1

Trilog-Broadband

Antenna(25M-2GHz)
Schwarzbeck VULB9168 SEM003-18 2016/6/29 2019/6/28

Pre-amplifier (9k-1GHz) Sonoma 310N SEM005-03 2018/4/13 2019/4/12
Loop Antenna (9kHz-

30MHz)
ETS-Lindgren 6502 SEM003-08 2017/8/22 2020/8/21

Measurement Software AUDIX e3 V8.2014-6-27 N/A N/A N/A

Coaxial Cable SGS N/A SEM029-01 2018/7/12 2019/7/11

Cal. date Cal.Due date

(yyyy-mm-dd) (yyyy-mm-dd)
3m Semi-Anechoic

Chamber
AUDIX N/A SEM001-02 2018/3/13 2021/3/12

Measurement Software AUDIX e3V8.2014-6-27 N/A N/A N/A

Coaxial Cable SGS N/A SEM026-01 2018/7/12 2019/7/11
EXA Signal Analyzer

(10Hz-26.5GHz)

Agilent Technologies

Inc
N9010A SEM004-09 2018/4/13 2019/4/12

BiConiLog Antenna (26-

3000MHz)
ETS-Lindgren 3142C SEM003-01 2017/6/27 2020/6/26

Horn Antenna (0.8-18GHz) Rohde & Schwarz HF907 SEM003-07 2018/4/13 2021/4/12

Pre-amplifier(0.1-1.3GHz) HP 8447D SEM005-02 2018/9/2 2019/9/2
Low Noise

Amplifier(100MHz-18GHz)
Black Diamond Series

BDLNA-0118-

352810
SEM005-05 2018/9/27 2019/9/27

Pre-amplifier(18-26GHz) Rohde & Schwarz CH14-H052 SEM005-17 2018/4/2 2019/4/1

Band filter N/A N/A SEM023-01 N/A N/A

Test Equipment Manufacturer Model No. Inventory No.

RE in Chamber

RE in Chamber

RE in Chamber

Test Equipment Manufacturer Model No. Inventory No.
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10.3 Test SET-UP 

 (A) Radiated Emission Test Set-UP Frequency Below 30MHz. 

 

(B) Radiated Emission Test Set-Up, Frequency form 30MHz to 1000MHz 

 

(C) Radiated Emission Test Set-UP Frequency Over 1 GHz 
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10.4 Measurement Procedure 

1. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guidance. 

2. The EUT was placed on a turn table with 0.8m for frequency< 1GHz and 1.5m for frequency> 1GHz above 

ground plan. 

3. The turn table shall rotate 360 degrees to determine the position of maximum emission level.  

4. EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out the highest emissions.  

5. Set the spectrum analyzer as RBW=120 kHz and VBW=300 kHz for Peak Detector (PK) and Quasi-peak (QP) 

at frequency below 1 GHz. 

6. Set the spectrum analyzer as RBW=1 MHz, VBW=3 MHz for Peak Detector at frequency above 1 GHz. 

7. Set the spectrum analyzer as RBW=1 MHz, VBW=10 Hz (Duty cycle > 98%) or VBW ≥ 1/T (Duty cycle < 98%) 

for Average Detector at frequency above 1 GHz. 

8. When measurement procedures for electric field radiated emissions above 1 GHz the EUT measurement is to 

be made “while keeping the antenna in the ‘cone of radiation’ from that area and pointed at the area both in 

azimuth and elevation, with polarization oriented for maximum response.” is still within the 3dB illumination 

BW of the measurement antenna. 

9. Maximum procedure was performed on the six highest emissions to ensure EUT compliance. 

10. And also, each emission was to be maximized by changing the polarization of receiving antenna both hori-

zontal and vertical. On spectrum, change spectrum mode in linear display mode, and reduce VBW = 10Hz 

if average reading is measured. 

11. Repeat above procedures until all default test channel measured were complete. 
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10.5 Field Strength Calculation 

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the Ampli-

fier Gain and Duty Cycle Correction Factor (if any) from the measured reading. The basic equation with a sample 

calculation is as follows: 

         FS = RA + AF + CL - AG         

 

Where  FS = Field Strength CL = Cable Attenuation Factor (Cable Loss) 

        RA = Reading Amplitude AG = Amplifier Gain 

        AF = Antenna Factor  

Actual FS(dBµV/m) = SPA. Reading level(dBµV) + Factor(dB) 

Factor(dB) = Antenna Factor(dBµV/m) + Cable Loss(dB) – Pre_Amplifier Gain(dB) 

 

10.6 Test Results of Radiated Spurious Emissions form 9 kHz to 30 MHz 

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was 20dB lower 

than the limit per 15.31(o) was not reported. 

 

10.7 Measurement Result: 

Note: Refer to next page spectrum analyzer data chart and tabular data sheets. 
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10.7.1 Radiated Band Edge Measurement Result  

10.7.1.1 Worst Case Mode(GFSK) Lowest Channel_ Peak_ Vertical 
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10.7.1.2 Worst Case Mode(GFSK) Highest Channel_ Peak_ Vertical 

 

http://www.sgs.com/terms_and_conditions.htm
http://chsites01.sgs.net/sites/CTS-Global-QA-System-for-Testing/valerie_lebrazidec/Local%20Settings/Temporary%20Internet%20Files/OLK1A/www.sgs.com/terms_e-document.htm


  Report No.: ZR/2018/9002704 

  Page 41 of 60 

 

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. 
除非另有說明，此報告結果僅對測試之樣品負責，同時此樣品僅保留90天。本報告未經本公司書面許可，不可部份複製。 

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 elec-
tronic 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 ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. 

                       SGS Shenzhen Ltd. No. 1 Workshop, M-10, Middle section, Science & Technology Park, Nanshan District, Shenzhen, Guangdong, China 518057 

    t +86 (0) 755 2601 2053 f +86 (0) 755 2671 0594 https://www.sgsgroup.com.cn/ 

    Member of SGS Group 

10.7.1.3 Worst Case Mode(GFSK) Lowest Channel_ Peak_ Horizontal 
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10.7.1.4 Worst Case Mode(GFSK) Highest Channel_ Peak_ Horizontal 

 

Remark: 

The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic  

equation with a sample calculation is as follows: 

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor – Preamplifier Factor  

All Modes have been tested, but only the worst case data displayed in this report. 
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10.7.2 Radiated Emission below 1GHz 

The test was performed at a 10m test site. According to below formulate and the test data at 10m test distance, 

L3 / L10 = D10 / D3 

Remark: 

L3: Level @ 3m distance. Unit: uV/m;  

L10: Level @ 10m distance. Unit: uV/m; 

D3: 3m distance. Unit: m 

D10: 10m distance. Unit: m 

The level at 3m test distance is below: 

Frequency 

(MHz) 

Level @ 

10m 

(dBuV/m) 

Level @ 

10m (uV/m) 

Level @ 3m 

(uV/m) 

Level @ 3m 

(dBuV/m) 

Limit @ 3m 

(dBuV/m) 

Over Limit 

(dB) 

Ant. Polari-

zation 

47.49 14.70 5.43  18.11  25.16  40.00 -14.84  V 

72.08 14.24 5.15  17.17  24.70  40.00 -15.30  V 

166.07 14.65 5.40  18.00  25.11  43.50 -18.39  V 

314.38 16.30 6.53  21.77  26.76  46.00 -19.24  V 

499.42 19.33 9.26  30.86  29.79  46.00 -16.21  V 

768.75 24.92 17.62  58.73  35.38  46.00 -10.62  V 

40.70 15.57 6.00  20.02  26.03  40.00 -13.97  H 

154.82 17.22 7.26  24.20  27.68  40.00 -12.32  H 

257.42 15.64 6.05  20.18  26.10  43.50 -17.40  H 

413.27 19.39 9.32  31.07  29.85  46.00 -16.15  H 

654.23 25.15 18.09  60.31  35.61  46.00 -10.39  H 

929.01 29.67 30.44  101.48  40.13  46.00 -5.87  H 
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10.7.2.1 Charge + Transmitting, Vertical 
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10.7.2.2 Charge + Transmitting, Horizontal 
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10.7.3 Transmitter Emission above 1GHz 

10.7.3.1 GFSK _Lowest Channel_ Peak_ Vertical 
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10.7.3.2 GFSK _Middle Channel_ Peak_ Vertical 
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10.7.3.3 GFSK _High Channel_ Peak_ Vertical 
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10.7.3.4 GFSK _Lowest Channel_ Peak_ Horizontal 
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10.7.3.5 GFSK _Middle Channel_ Peak_ Horizontal 
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10.7.3.6 GFSK _High Channel_ Peak_ Horizontal 
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Remark: 

1) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic equation 

with a sample calculation is as follows: 

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor – Preamplifier Factor  

2) Scan from 9kHz to 25GHz, the disturbance between 9KHz to 30MHz was very low, and the above 

harmonics were the highest point could be found when testing, The amplitude of spurious emissions 

from the radiator which are attenuated more than 20dB below the limit need not be reported. 

3) As shown in this section, for frequencies above 1GHz, the field strength limits are based on average 

limits. However, the peak field strength of any emission shall not exceed the maximum permitted av-

erage limits specified above by more than 20 dB under any condition of modulation. So, only the peak 

measurements were shown in the report. 

4) All Modes have been tested, but only the worst case data displayed in this report. 
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11 PEAK POWER SPECTRAL DENSITY 

11.1 Standard Applicable: 

The power spectral density conducted from the intentional radiator to the antenna shall not be greater than 8dBm in any 

3 kHz band during any time interval of continuous transmission.  

11.2 Measurement Equipment Used: 

Cal. date Cal.Duedate

(yyyy-mm-dd) (yyyy-mm-dd)

DC Power Supply
Agilent Technologies

Inc
66311B W009-09 2018/9/15 2019/9/15

Signal Analyzer Rohde & Schwarz FSV W025-05 2018/3/13 2019/3/12

Coaxial Cable SGS N/A SEM031-01 2018/7/13 2019/7/12

Attenuator Weinschel Associates WA41 SEM021-09 N/A N/A

Signal Generator KEYSIGHT N5173B SEM006-05 2018/9/2 2019/9/2

Temperature Chamber GIANT FORCE
ICT-150-40-CP-

AR
W027-03 2017/12/4 2018/12/4

Power Meter Rohde & Schwarz NRVS SEM014-02 2018/9/2 2019/9/2

Test Equipment Manufacturer Model No. Inventory No.

 

11.3 Test Set-up: 

 

 

11.4 Measurement Procedure: 

1. Set analyzer center frequency to DTS channel center frequency.  

2. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guidance. 

3. Set the span to 1.5 times the DTS channel bandwidth.  

4. Set the RBW = 3 kHz. & the VBW = 10 kHz 
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5. For defining Restricted Band Edge Limit: 

Set the RBW = 100kHz & VBW = 300 kHz.  

6. Detector = peak.  

7. Sweep time = auto couple.  

8. Trace mode = max hold.  

9. Allow trace to fully stabilize.  

10. Use the peak marker function to determine the maximum amplitude level.  
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11.5 Measurement Result: 

Mode Test Channel 
Power Spectral Density 

(dBm/3kHz) 
Limit 

(dBm/3kHz) 
Result  

GFSK 1M 

Lowest -18.14 ≤8.00 Pass 

Middle -17.25 ≤8.00 Pass 

Highest -18.29 ≤8.00 Pass 

 

Mode Test Channel 
Power Spectral Density 

(dBm/3kHz) 
Limit 

(dBm/3kHz) 
Result  

GFSK 2M 

Lowest -20.32 ≤8.00 Pass 

Middle -19.44 ≤8.00 Pass 

Highest -20.48 ≤8.00 Pass 

 

11.5.1 BLE mode 

11.5.1.1 Power Spectral Density Test Plot 1M Mode CH-Low 

Date: 5.NOV.2018  07:32:50
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11.5.1.2 Power Spectral Density Test Plot 1M Mode CH-Mid 

Date: 5.NOV.2018  07:31:48

 

11.5.1.3 Power Spectral Density Test Plot 1M Mode CH-High 

Date: 5.NOV.2018  07:31:13
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11.5.1.4 Power Spectral Density Test Plot 2M Mode CH-Low 

Date: 5.NOV.2018  08:13:26

 

11.5.1.5 Power Spectral Density Test Plot 2M Mode CH-Mid 

Date: 5.NOV.2018  08:13:54
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11.5.1.6 Power Spectral Density Test Plot 2M Mode CH-High 

Date: 5.NOV.2018  08:14:17
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12 ANTENNA REQUIREMENT 

12.1 Standard Applicable: 

For intentional device, according to §15.203, an intentional radiator shall be designed to ensure that no antenna other 

than furnished by the responsible party shall be used with the device. 

If the transmitting antenna is greater than 6dBi, the power shall be reduced by the same level in dB comparing to gain 

minus 6dBi. 

In case of point-to-point operation, the power shall be reduced by the one dB for every 3 dB that the directional gain of 

antenna exceeds 6dBi. 

 

12.2 Antenna Connected Construction: 

The antenna is designed as permanently attached and no consideration of replacement. Please see EUT photo for de-

tails. 
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13 PHOTOGRAPHS - EUT TEST SETUP DETAILS   

Refer to Appendix A - Photographs of EUT Test Setup Details for ZR/2018/90027. 

 

~ End of Report ~ 
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