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1. Summary of test results 
 
The test results apply exclusively to the test samples as presented in this Report. The CETECOM GmbH does not 
assume responsibility for any conclusions and generalizations taken in conjunction with other specimens or samples of 
the type of the item presented to tests. 
 
All test results are valid only with the specific power settings for each operating mode or channel as described on 
each tests. The manufacturer is informed that usage of other power settings then determined within this test 
session, may result in a non-compliance verdict. It is applicant’s responsibility to ensure that only during the test 
session determined settings are used in final firmware software version delivered to market. 
 
 
 
 
 
   1.1. Tests overview of US CFR 47, Part 15 Standards Standards 
MODUL: KAP_TEST_OVERVIEW_WLAN-5GHZ                  STAND, 17.03.2014 LOR 

Test cases Port 
References and Limits EUT 

set-up 

EUT  
op. 

mode 
Result 

FCC Standard Test limit 

TX-Mode 

99% occupied 
bandwidth 

Antenna 
terminal 

(conducted) 
-- 99% Power bandwidth 1 1 passed 

Duty-Cycle 
Antenna 
terminal 

(conducted) 
-- 

No pass/fail criteria 
To be reported accord. 

KDB789033 
- - 

Not covered 
by this test 

report 

Maximum 
output power 

Antenna 
terminal 

(conducted) 

§15.407(a) 
(1)(2)(3) 

(1)(iv): 250mW 
(2): lesser of 250mW or 

11dBm+10logB 
(3): 1W 

1 1 passed 

Peak Power 
Spectral density 

Antenna 
terminal 

(conducted) 

§15.407(a) 
(1)(2)(3) 

(1): 4dBm/MHz 
(2): 11dBm/MHz 
(3): 17dBm/MHz 

1 1 passed 

Antenna gain 
information 

Antenna 
terminal 

(conducted) 

§15.407(a) 
(1)(2)(3) 

< 6dBi or reduction of 
power/power density 

1 2 passed 
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General field 
strength 

emissions 
within  

restricted  
bands 

Enclosure + 
Interconnecting 

cables 
(radiated) 

§15.407(6) 
§15.407(b) 

§15.205 
§15.209 

Emissions in restricted bands 
must meet the general field-

strength radiated limits 
1 3 passed 

Band-Edge 
compliance 

radiated 

Enclosure + 
Interconnecting 

cables 
(radiated) 

§15.205 
§15.209 

Emissions in restricted bands 
must meet the general field-

strength radiated limits 
1 3 passed 

Dynamic 
Frequency 

Selection (DFS) 

Antenna 
terminal 

(conducted) 
§15.407(b) 

(H)(1): TPC 
(H)(2): DFS - - 1) 

AC-Power 
Lines 

 
Conducted 
Emissions 

AC-Power 
lines §15.207 

FCC §15.107  
class B limits 
§15.207 limits 

1 4 passed 

Remark: please see test report “1-9110_14-01-04-A” 
 
The current version of the Test Report TR6-0592-14-2-11a-C1 replaces the Test Report TR6-0592-14-2-11a dated  
2015-05-02. The replaced Test report is herewith invalid. 
 
 
 
 
 
 
 
...................................................... .................................................... 
Dipl.-Ing. Ch. Lorenz Dipl.-Ing  N. Perez 
Responsible for test section  Responsible for test report 
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2. Administrative Data 
2.1. Identification of the testing laboratory 
Company name: CETECOM GmbH 
Address: Im Teelbruch 116 

45219 Essen - Kettwig 
Germany 

Responsible for testing laboratory: Dipl.-Ing. Rachid Acharkaoui  

Deputy: Dipl.-Ing. Niels Jeß 
 
2.2. Test location  
2.2.1. Test laboratory “CTC” 

Company name: see chapter 2.1. Identification of the testing laboratory 
 
 
2.3. Organizational items 
 

Project leader: Dipl.-Ing  C. Obert 

Responsible for test report: Dipl.-Ing  N. Perez 

Receipt of EUT: 2014-12-12   

Date(s) of test: 2014-02-05 to 2015-03-11   

Date of report: 2015-06-01   

----------------------------------------------------------------------------------------------------------------------------------------------------- 

Version of template: 13.02    

2.4. Applicant’s details 
 
Applicant’s name: ASCOM AB  

Address: Grimbodalen 2  
SE-402 76 Göteborg 
 
Sweden 

Contact person: Lena Kindmark  
 
2.5. Manufacturer’s details 
 
Manufacturer’s name: please see Applicant's details  
  
Address: please see Applicant's details  
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3. Equipment under test (EUT) 
3.1. TECHNICAL DATA OF MAIN EUT DECLARED BY APPLICANT 
 
3.1.1. 5GHZ MODE (THIS REPORT) 
Main function Smartphone 
Type SH1-ACAA 
Frequency 
range and 
channels 

U-NII 1 
(5150-5250MHz) 

�:  Ch. 36 to Ch. 48 (Nominal 20MHz signal bandwidth) 

U-NII 2A 
(5250-5350MHz) 

�:  Ch. 52 to Ch. 64 (Nominal 20MHz signal bandwidth) 

U-NII 2C 
(5470-5725MHz) 

�:  Ch. 100, 104, 108, 112, 116,132, 136, 140 (Nominal 20MHz signal 
bandwidth) 

U-NII 3 
(5725-5850MHz) 

�:  Ch. 149, 153, 157, 161, 165 (Nominal 20MHz signal bandwidth) 

Frequency range �:  5180MHz (channel 36) to 5825 MHz (channel 165) 
Type of modulation (packet types) �:  BPSK 

�:  QPSK 
�:  16-QAM 
�:  64-QAM 
�:  256-QAM 

Number of channels 
(USA/Canada -bands) 

�:  20MHz bandwidth: 36 to48; 52 to 64, 100 to 116, 132-140, 149 to 165 
�… 40MHz bandwidth: -- 

Antenna Type �:  Integrated 
�… External, no RF- connector 
�… External, separate RF-connector 

Antenna Gain Maximum 0dBi gain according applicants information 

MIMO �:  no: SISO 
�… yes: 2 TX Antenna 

Power supply �:  DC, battery powered, Vnom=3.7 V DC 
Special EMI components -- 
EUT sample type �… Production �:  Pre-Production �… Engineering 
Firmware �… for normal use �:  Special version for test execution 
FCC label attached �… yes �:  no  
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3.2. IEEE 802.11 OVERVIEW: MODULATION AND DATA RATES 
The modulations and data rates defined for 802.11 b/g/n transmitters are identified in the table below. Also it shows 
which operational mode is possible for the device under test (EUT) according applicant’s information. 
 
802.11b-Mode (DSSS System) 

Data rate [MBps] Modulation type Supported by EUT 
1 DBPSK  (Differential binary phase shift keying) YES 
2 DQPSK  (Differential quadrature phase shift keying) YES 

5.5 / 11 CCK/PBCC (8-chip complementary code keying) YES 
22 ERP-PBCC (Packet binary convolutional coding) YES 

 
802.11g-Mode (OFDM system) 

Brutto data rate [MBps] Modulation type of subcarriers Supported by EUT 
6 / 9 BPSK YES 

12 /18 QPSK YES 
24 / 36 16-QAM YES 
48 / 54 64-QAM YES 

Remark: 52 sub-carriers which can be modulated at different data-rates. 
 

802.11n-Mode (OFDM) 
Brutto data rate [MBps] Modulation type Supported by EUT 

6.5/13.0/19.5/26.0/39.0/52.0/58.5/65.0Mbps HT20 (MCS0..MCS7) YES 
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3.3. EUT: Type, S/N etc. and short descriptions used in this test report 
 
Short 
descrip-
tion*) 

EUT Type 
S/N 

serial number 
HW  

hardware 
status 

SW 
software status 

EUT A Cellular/Wi-Fi 
Smartphone SH1-ACAA T26105EB7Z PF 

myco-eng 4.4.2 
daily_2014-12-

11_eng 
daily_379_214-12-11 

dev-keys 

EUT B Cellular/Wi-Fi 
Smartphone SH1-ACAA T26105EB77 PF 

myco-eng 4.4.2 
daily_2014-12-

11_eng 
daily_379_214-12-11 

dev-keys 

EUT C Cellular/Wi-Fi 
Smartphone SH1-ACAA T26105GL8N PF 

myco-eng 4.4.2 
daily_2015-02-

20_eng 
daily_448_2015-02-

20 dev-keys 

EUT D Cellular/Wi-Fi 
Smartphone SH1-ACAA T26105EA0D PF 

myco-eng 4.4.2 
daily_2014-12-

11_eng 
daily_379_214-12-11 

dev-keys 

*) EUT short description is used to simplify the identification of the EUT in this test report. 
 
 

3.4. Auxiliary Equipment (AE): Type, S/N etc. and short descriptions 
 

AE 
short 

descrip-
tion *) 

Auxiliary Equipment Type 
S/N 

serial number 
HW  

hardware status 
SW 

software status 

AE 1 UNIFIVE  
AC/DC charger UBX305-0510 E11-0087739 -- -- 

AE 2 USB cable  Highspeed USB 2.0 
Type LL87003 -- -- -- 

*) AE short description is used to simplify the identification of the auxiliary equipment in this test report. 
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3.5. EUT set-ups 
 

EUT set-up 
no.*) Combination of EUT and AE Remarks 

set. 1  
EUT A Set-up for conducted tests 

set. 2  
EUT B + AE 1 + AE 2 Set-up for radiated tests 

set. 3  
EUT C + AE 1 + AE 2 Set-up for radiated tests 

set. 4  
EUT D + AE 1 + AE 2 Set-up for conducted emission tests 

*) EUT set-up no. is used to simplify the identification of the EUT set-up in this test report. 
 
 
3.6. EUT operating modes 
 

EUT 
operating 

mode no.*) 

Description of 
operating modes Additional information 

op. 1  
Continuous TX, 

5GHz Mode 
Continuous traffic; WLAN 5GHz, BW 20MHz with special software 
version 

op. 2  
Normal TX,  
5GHz Mode 

unit associated to a router and continuously pinged by a client 

*) EUT operating mode no. is used to simplify the test report. 
 
 

Channel gc value Additional information 

36 25 

Additional setting: PA on 

40 25 
44 25 
48 25 
52 20 
56 20 
60 20 
64 20 
100 20 
104 20 
108 20 
112 20 
116 20 
132 35 
136 35 
140 35 
149 35 
153 40 
157 40 
161 40 
165 40 
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3.7. Configuration of cables used for testing 
 

Cable 
number Item Type 

S/N 
serial number 

HW  
hardware status 

Cable length 

Cable 1  USB-Cable Highspeed USB 2.0 
Type LL87003 

-- -- 1m 
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3.9. Test system set-up for radiated magnetic field measurements below 30 MHz 
 
 
Specification: ANSI C63.4-2009 chapter 8.2.1, ANSI C63.10-2009 chapter 6.4 
  
General Description: Evaluating the radiated field emissions are done first by an exploratory emission 

measurement and a final measurement for most critical frequencies determined. 
 

The loop antenna was placed at 1 m height above ground plane  and 3 m 
measurement distance from set-up for investigations. Because of reduced 
measurement distance, correction data were applied, as stated in chapter “General 
Limit - Radiated field strength emissions below 30 MHz“. The tests are 
performed in the semi anechoic room recognized by the regulatory commission. 

  
Schematic: 

  

Testing method: Exploratory, prelim inary measurement  
The EUT and it’s associated accessories are 
placed on a non-conductive position manipulator 
(tipping device) of 0.8 m height which is placed 
on the turntable. By rotating the turntable (step 
90°, range 0°to 360°) and the EUT itself either 
on 3-orthogonal axis (portable equipment) or 2-
orthogonal axis (defined operational position of 
EUT), the emission spectrum was recorded. The 
loop antenna was moved at least to 
2-perpendicular axes (antenna vector in direction 
of EUT and parallel to EUT) in order to 
maximize the emissions. The results are 
documented in a diagram. Critical frequencies 
(low margin to limit) are saved within a data 
reduction table for further investigations. If 
various operating modes are supported, further 
investigations are made to find the worst-case. 
Also the interconnection cables and equipment 
position were varied in order to maximize the 
emissions. 

Final measurement on critical frequencies 
Based on the exploratory measurements, the most 
critical frequencies are re-measured by main-
taining the EUT’s worst-case operation mode, 
cable position, etc.  
 
First a frequency zoom around the critical 
frequency is done to locate the frequency more 
precisely. After this step, for all identified critical 
frequencies, the maximum peak was determined. 
 
Following parameters were varied: the turntable 
angle continuously in the range 0 to 360 degree, 
the EUT itself either over 3-orthogonal axis (not 
defined usage position) or 2-orthogonal axis 
(defined usage position).  
 
On the determined worst-case position, a final 
measurement with necessary bandwidth and 
detector according standard has been carried out. 

  
Formula:  EC = ER + AF + CL + DF - GA     AF =Antenna factor  
  CL = Cable loss 
 M = LT-EC DF= Distance correction factor 
  EC = Electrical field  – corrected value 
  ER = Receiver reading 
  GA= Gain of pre-amplifier (if used) 
  LT = Limit 
  M = Margin 
 All units are dB-units, positive margin means value is below limit. 
  
Distance correction: Reference for applied correction (extrapolating) factors: 

IEEC Transaction EMC, Vol. 47, No. 3 , Aug. 2005, Journal Paper 
“Extrapolating Near-field emissions of low frequency loop transmitters”. 
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4. Measurements 
4.1. General Limit - Conducted emissions on AC-Power lines 
4.1.1. Test location and equipment  
test location �:  CETECOM Essen (Chapter 2.2.1) �…Please see Chapter 2.2.2 �…Please see Chapter 2.2.3 
 test site  �… 333 EMI field �: 348  EMI cond.             
 receiver �… 001 ESS �: 377 ESCS 30 �…489 ESU 40  �…620 ESU 26       
 LISN �:  005 ESH2-Z5 �…007 ESH3-Z6 �…300 ESH3-Z5 & 50�:  used for AE  �…no LISN for AE    
 signaling �… 392 MT8820A �…436 CMU  �…547 CMU �…594 CMW       
 line voltage �… 230 V 50 Hz via public mains �:  060    120 V 60 Hz  via PAS 5000  

 
 
4.1.2. Requirements    

FCC Part 15, Subpart B, §15.207  
ANSI C63.10-2009, Chapter 6.2 

Limit 
Frequency 
[MHz] QUASI-Peak [dBµV] AVERAGE [dBµV] 

 
0.15 – 0.5 66 to 56* 56 to 46* 

0.5 – 5 56 46 
5 – 30 60 50 

Remark: * decreases with the logarithm of the fr equency    
 
 
4.1.3. Test condition and test set-up 
Signal link to test system (if used): �…  air link �… cable connection �… 
EUT-grounding  �:   none �… with power supply�… additional connection 
Equipment set up  �:  table top  

 (40 cm distance to reference   
 ground plane (wall) 

�… floor standing 
 EUT stands isolated on reference ground plane (floor) 

Climatic conditions  Temperature: (22±3°C)  Rel. humidity: (40±20)%   

EMI-Receiver or 
Analyzer settings 

Scan data 
�… 9 – 150 kHz,    RBW = 200 Hz,  Step = 61 Hz 
�:  150 kHz – 30 MHz  RBW = 9 kHz,  Step = 4 kHz 
�… other:  

Scan-Mode 
Pre-measurement 
Final measurement 

 6 dB EMI-Receiver Mode 
 Peak detector, Repetitive-Scan, max-hold, sweep-time 50 µs per frequency point  
 Average & Quasi-peak detector at critical frequencies 

General measurement procedures  Please see chapter “Test system set-up for AC power line conducted emissions measurements”

 
 
4.1.4. Measurement results 
The results are presented below in summary form only. For more information please see the diagrams  
EUT   set-up no.: 4 

Diagram
No. 

EUT   
operating mode 
no. or commend 

Used Detector Power 
line 

Additional (scan-) information or 
remarks 

Result 
 

1.05 1 
�:  Peak (pre-scan) 
�:  AV (final) 
�:  QP (final)

L1/ N  passed 
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4.2. RF-Parameter - Transmitter output power (conducted and radiated) 
 
4.2.1.Test location and equipment (for reference numbers please see chapter 'List of test equipment')  
 test location �:  CETECOM Essen (Chapter. 2.2.1) �: 443 System CTC-FAR-EMI- �…Please see Chapter. 2.2.3 
 test site  �… 441 EMI SAR �…487 SAR NSA �…337 OATS �: 347 Radio.lab. �…  �…   
 receiver �… 377 ESCS30 �…001 ESS �…489 ESU 40 �…620 ESU 26 �…  �…   
Otherwise �:  600 NRVD  �: 357 NRV-Z1             
 spectr. analys. �… 215 FSU �…120 FSEM �…264 FSEK �…  �…  �…   
 power supply �… 456 EA 3013A �…457 EA 3013A �…459 EA 2032-50�…268 EA- 3050 �…494 AG6632A �:  498 NGPE 40 
 otherwise �: 513 20 dB Attenuator �:  cable K5 

 
 
4.2.2. Requirements    

FCC �:  Part 15 Subpart C, §15.407(a)(1)(2)(3) 

ANSI 
�… C63.10-2009 
�:  C63.10-2009 

KDB Guidance no. 
�:  789033 D02 General UNII test procedures v02: Subchapter E, Procedure PM (3)(a) 
 

Limits 
(For the band 5600–5650 MHz, no 
operation is permitted) 

�:  U-NII 1: 5.15-5.25 GHz: 
FCC Outdoor access point: 1W + antenna gain max. 6dBi + Elevation > 30° 21 dBm EIRP 
FCC Indoor Access Point: 1W + antenna gain max. 6dBi 
FCC Mobile & Portable client:  250mW + antenna gain max. 6dBi 
 
IC:  E.I.R.P. max. 200mW or 10+10log10(B) whichever power less 
�:  U-NII2: 5.25-5.35 GHz: 
FCC: 250mW  or 11dBm+10log10(B) 
IC:  250mW  or 11dBm+10log10(B) + EIRP Elevation Mask requierements if max. 

EIRP>200mW 
       Max. EIRP 1Watt or 17+10log10(B) whichever power less 

�:  U-NII2extension: 5.470-5.725 GHz: 
FCC/IC:  Lesser of: 250mW or 11dBm+10log10(B) whichever power less 
                Max. EIRP 1Watt or 17+10log10(B) whichever power less 

Remark:  
 
 
Antenna characteristics: 
According §15.407(a)(1)(2): 
�:  directional gain < 6 dBi (measured: difference between measured conducted and radiated eirp. power) 
�… directional gain > 6 dBi (measured / applicant’s declaration) -> conducted power reduction necessary 
 
�x Maximum declared antenna gain [isotropic]: 0dBi for Channel 36 (5260MHz) 
 
4.2.3. EUT settings 
 
The EUT was instructed to send with maximum power (if adjustable) according applicants instructions. 
Different modulation characteristics have been checked, e.g. data rates which EUT can operate. 
Two operating frequencies within each operating band have been selected. 
 
 
4.2.4. Measurement methods 
 
The power was also checked for different data rates, modulation scheme or packet types if applicable. 
 
Average conducted output power was measured with appropriate power meter. 
 
4.2.5. Conducted power measurement and EIRP calculation 
 

�x Maximum declared antenna according customer has a gain [isotropical]: 0dBi at 5 GHz Band Range 
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4.2.6. Antenna gain verification 

Gain (conducted power – radiated EIRP) 
[dBi] 

Set-up no:  2 
Op-Mode:  1 Channel 36, 6Mbit 

Conducted average power 
[dBm] 12.0 

Average EIRP [dBm] 11.9 
Gain [dBi] -0.1 

Remark: Gain verification only worst case channel and worst case modulation was performed 
 
4.2.7. Results 
 
Set-up 
no.: 

1 

Op. 
Mode: 

1 

 Channel 
No. 

Nominal 
bandwidth 

Power [dBm] 
Comments a-Mode n20-Mode 

UNII-
1 

36 
20 

10.7 12.0 

PA=on for all channels 

48 11.3 11.9 

UNII-
2A 

52 
20 

9.4 9.9 

64 9.7 10.1 

UNII-
2C 

100 

20 

8.8 9.0 

116 7.2 7.4 

140 9.3 9.4 

UNII-
3 

149 

20 

7.8 7.7 

157 8.2 8.3 

165 6.6 6.8 

Remark: See results/diagrams in separate annex 4 
 
4.2.8. Verdict: Passed 
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4.3. RF Parameter - 26 dB and 99% occupied Bandwidth 
4.3.1. Test location and equipment (for reference numbers please see chapter 'List of test equipment') 
test site  �… 441 EMI SAR �…348  EMI cond. �…443 EMI FAR �: 347 Radio.lab. �…337 OATS �…  
 spectr. analys. �… 584 FSU �…120 FSEM �…264 FSEK �…489 ESU �…  �…  
 attenuator �:  530 10 dB  �…  �…  �…  �…  �…  
Otherwise �… 600 NRVD  �…357 NRV-Z1             
 signaling �… 392 MT8820A �…436 CMU  �…547 CMU          
 DC power  

�… 463 
Power 
source �…087 EA3013 �: 354 NGPE 40 �…086 LNG50-10 �…  �…  

 line voltage �… 230 V 50 Hz via public mains �… 060    120 V 60 Hz  via PAS 5000  

 
4.3.2. Test condition and measurement test set-up 
 link to test system (if used): �…  air link �:  cable connection �…  
 Climatic conditions Temperature: (22±3°C)  Rel. humidity: (40±20)%   

 
 
4.3.3. References of occupied and emission bandwidth 

FCC �:  FCC 2.202 for information 
�:  Part 15 Subpart C, §15.407(e) 

ANSI 
�:  C63.10-2009 
�… C63.10-2013 

KDB Guidance no. �:  789033 D02 General UNII test procedures v01, Subchapter C 

Limits 
�:  for information only ->> requiered for maximum power limits: B 
�:  FCC: 5.725-5.85GHz: minimum 500kHz 

 
4.3.4. EUT Settings: 
The EUT was instructed to send with different power/ data rates (if adjustable) according applicants instructions. 
Different modulation characteristics have been checked, e.g. data rates which EUT can operate. 
 
4.3.5. Measurement method: 
The measurement was performed with the RBW set to approximately 1% of the emission bandwidth. The span was 
set to cover the complete carrier. Three carrier frequencies were used for showing the compliance with this 
requirement. A DELTA Marker  method was set to measure the bandwidth compared to the highest In-Band power. 
The operating modes have been varied for 26 dB bandwidth (e.g. data rate, modulation scheme, etc.). 
 
Also the 99% occupied bandwidth was measured. Two markers are placed on frequency points such that left to 
lower f-marker and right to higher f-marker only 1% of the TX-power is contained. Between the markers, 99% of the 
power is laying. The RBW value is readjusted and the measurement repeated until the RBW/EBW ratio is around 1%. 
The operating modes have been taken the maximum data rates, which had been found out at the output power 
conducted measurements. 
  
4.3.6.Spectrum-Analyzer Settings:  
Span Set as to fully display the emissions and at least 26 dB below the PEAK level 
Resolution Bandwidth 
(RBW) 

Set to approx 1%  

Video Bandwidth (VBW) 3 times the resolution bandwidth 
Sweep time Coupled and low enough to have no gaps within power envelope 
Detector PK (26 dB BW)/Sample (99% OBW) 
Sweep mode Repetitive Mode, MAX-HOLD 
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4.3.7. Results: 
Set-up 
no.: 

1 

Op. 
Mode: 

1, a-mode 

 Channel 
No. 

Nominal 
bandwidth 

26 dB 
Bandwidth 

[MHz] 

99% Occupied 
Bandwidth 

[MHz] 

Diagram no. 

UNII-
1 

36 
20 

28.46 16.51  

48 28.08 16.51  

UNII-
2A 

52 
20 

27.31 16.47  

64 24.77 16.51  

UNII-
2C 

100 

20 

20.50 16.51  

116 20.30 16.51  

140 23.00 16.51  

UNII-
3 

149 

20 

16.63 16.51  

157 16.63 16.51  

165 16.63 16.51  

Remark: See diagrams in separate annex 4 
 
Set-up 
no.: 

1 

Op. 
Mode: 

1, n-mode 

 Channel 
No. 

Nominal 
bandwidth 

26 dB 
Bandwidth 

[MHz] 

99% Occupied 
Bandwidth 

[MHz] 

Diagram no. 

UNII-
1 

36 
20 

29.04 17.67  

48 27.94 17.67  

UNII-
2A 

52 
20 

26.87 17.67  

64 23.65 17.67  

UNII-
2C 

100 

20 

20.96 17.63  

116 23.72 17.63  

140 27.99 17.63  

UNII-
3 

149 

20 

17.77 17.63  

157 17.78 17.63  

165 17.84 17.63  

Remark: See diagrams in separate annex 4 
4.3.8. Verdict (assignment): pass 
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4.4. RF Parameter – Peak Power Spectral Density (PPSD) 
 
4.4.1. Test location and equipment (for reference numbers please see chapter 'List of test equipment') 
 test location �:  CETECOM Essen (Chapter. 2.2.1) �…Please see Chapter. 2.2.2 �…Please see Chapter. 2.2.3 
 test site  �… 441 EMI SAR �…487 SAR NSA �…337 OATS �: 347 Radio.lab. �…  �…   
 receiver �… 377 ESCS30 �…001 ESS �: 489 ESU �…  �…  �…   
 spectr. analys. �… 215 FSU �…120 FSEM �…264 FSEK �…  �…  �…   
 power supply �… 456 EA 3013A �…457 EA 3013A �…459 EA 2032-50�…268 EA- 3050 �…494 AG6632A �:  498 NGPE 40 
 otherwise �:  530 10dB Attenuator �:  cable K15 

 
4.4.2. References 

FCC �:  Part 15 Subpart C, §15.407(a)(1)(2)(3) 

ANSI 
�:  C63.10-2009 
�… C63.10-2013 

KDB Guidance no. �:  789033 D02 General UNII test procedures v01: Subchapter F  

Limits 
[dBm/MHz] 

�:  U-NII 1: 5.15-5.25 GHz: 
FCC Outdoor access point: 17dBm/MHz 
FCC Indoor Access Point: 17dBm/MHz 
FCC Mobile & Portable client:  11dBm/MHz 
 
�:  U-NII2: 5.25-5.35 GHz: 
FCC: 250mW  or 11dBm+10log10(B) 
 

�:  U-NII2+extension: 5.47-5.725 GHz: 
FCC: 11dBm/MHz 

Remark:-- 
 
4.4.3. EUT settings: 
For three different channels have been measured. 
The EUT was instructed to send with maximum power (if adjustable) according applicants instructions 
Different modulation characteristics have been checked, e.g. data rates which EUT can operate. 
 
 
4.4.4. Measurement Method: 
A frequency sweep around nominal carrier frequency is performed over the complete power envelope. The maximum 
peak is located and the frequency recorded. With the nominal frequency set to the determined frequency in the step 
before, a new frequency sweep is performed with a  resolution bandwidth of 1 MHz. The measured value is corrected 
due to external measuring set-up and the resulting value is compared with the standard requirement. 
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4.4.5. Results: 
 
Set-up 
no.: 

1 

Op. 
Mode: 

1 (20MHz nominal bandwidth) 

Band Channel 
No. 

Nominal 
bandwidth 

Power spectral density 
[dBm/MHz] Diagram no. 

a-Mode n20-Mode 

UNII-
1 

36 
20 

-5.69 -6.11  

48 -5.59 -5.76  

UNII-
2A 

52 
20 

-5.48 -5.54  

64 -4.77 -4.75  

UNII-
2C 

100 

20 

-4.22 -4.29  

116 -3.56 -3.55  

140 -2.98 -2.96  

UNII-
3 

149 

20 

-2.89 -2.88  

157 -3.82 -3.75  

165 -4.78 -4.75  

Remark: See diagrams in separate annex 4 
 
 
4.4.6. Verdict: Passed 
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4.5. General Limit - Radiated field strength emissions below 30 MHz 
4.5.1. Test location and equipment  
 test location �:  CETECOM Essen (Chapter. 2.2.1) �…Please see Chapter. 2.2.2 �…Please see Chapter. 2.2.3 
 test site  �:  441 EMI SAR �…487 SAR NSA �…347 Radio.lab.    �…  �…   
 receiver �… 377 ESCS30 �: 001 ESS �…  �…  �…  �…   
 spectr. analys. �… 584 FSU �…120 FSEM �…264 FSEK �…  �…  �…   
 antenna  �… 574 BTA-L �…133 EMCO3115�…302 BBHA9170 �…289 CBL 6141 �: 030 HFH-Z2 �… 477 GPS 
 signaling �… 392 MT8820A �…371 CBT32 �…547 CMU �…594 CMW       
 otherwise �… 400 FTC40x15E �…401 FTC40x15E�…110 USB LWL �…482 Filter Matrix �…378 RadiSense    
 DC power  �… 456 EA 3013A �…457 EA 3013A �…459 EA 2032-50�…268 EA- 3050 �…494 AG6632A �… 498 NGPE 40 
 line voltage �… 230 V 50 Hz via public mains �:  060 120 V 60 Hz  via PAS 5000  

 
 
4.5.2. Requirements 

FCC Part 15, Subpart C, §15.205 & §15.209  
ANSI C63.10-2009  

Frequency 
[MHz] 

Field strength limit Distance 
[m] Remarks 

[��V/m]  [dB��V/m] 

0.009 – 0.490 2400/f (kHz) 67.6 – 20Log(f) (kHz) 300  Correction factor used due to measurement distance of 3 m 

0.490 – 1.705 24000/f (kHz) 87.6 – 20Log(f) (kHz) 30  Correction factor used due to measurement distance of 3 m 

1.705 – 30 30 29.5 30  Correction factor used due to measurement distance of 3 m 

 
 
4.5.3. Test condition and test set-up 
 Signal link to test system (if used): �… air link �… cable connection �: none 
 EUT-grounding  �:  none �… with power supply �…  additional connection 
 Equipment set up  �:  table top                     �… floor standing 
 Climatic conditions Temperature: (22±3°C)  Rel. humidity: (40±20)%   

EMI-Receiver or 
Analyzer Settings 

Scan data 
�:  9 – 150 kHz RBW/VBW = 200 Hz   Scan step = 80 Hz 
�:  150 kHz – 30 MHz  RBW/VBW = 9 kHz   Scan step =   4 kHz 
�… other:  

Scan-Mode 
Detector 
Mode: 
Sweep-Time 
 

�:  6 dB EMI-Receiver Mode �… 3dB Spectrum analyser Mode 
Peak (pre-measurement) and Quasi-PK/Average (final if applicable) 
Repetitive-Scan, max-hold 
Coupled – calibrated display if continuous signal otherwise adapted to EUT’s individual 
transmission duty-cycle 

General measurement procedures Please see chapter “Test system set-up radiated magnetic field measurements below 30 MHz”

 
 
4.5.4. Measurement Results 
 
Table of measurement results: 

Diagram 
No. 

Carrier 
Channel Frequency 

range 

Set- 
up 
no. 

OP- 
mode 
no. 

Remark 
Used detector 

Result 

Range No. PK AV QP 

2.01 Low 36 9 kHz-30 MHz 3 1 No critical frequencies found �:  �… �:  passed 
2.02 Low 64 9 kHz-30 MHz 3 1 No critical frequencies found �:  �… �:  passed 
2.03 High 116 9 kHz-30 MHz 3 1 No critical frequencies found �:  �… �:  passed 
2.04 High 149 9 kHz-30 MHz 3 1 No critical frequencies found �:  �… �:  passed 
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4.5.5. Correction factors due to reduced meas. distance (f< 30 MHz) 
 
The used correction factors when the measurement distance is reduced, are taken from IEEC 
Transaction EMC, Vol 47, No.3, Aug. 2005, Journal Paper “EXTRAPOLATING NEAR-FIELD 
EMISSIONS OF LOW-FREQUENCY LOOP TRANSMITTERS”. 
 
 
 
 

Used Transducer factors (f < 30 MHz)

1 2 3 4 5 6
=2+3+4+5

Frequency Antenna factor Cable loss Transducer facto r
300m to 3m 30m to 3m

kHz dB µV/m dB dB dB dB µV/m
9,0 20,0 -116,7 0,0 -96,7
10,6 20,0 -116,7 0,0 -96,7
12,6 20,0 -116,7 0,0 -96,7
14,8 20,0 -116,7 0,0 -96,7
17,5 20,0 -116,6 0,0 -96,6
20,7 20,0 -116,6 0,0 -96,6
24,4 20,0 -116,6 0,0 -96,6
28,9 20,0 -116,6 0,0 -96,6
34,1 20,0 -116,5 0,0 -96,5
40,3 20,0 -116,4 0,0 -96,4
47,6 20,0 -116,3 0,0 -96,3
56,2 20,0 -116,2 0,0 -96,2
66,4 20,0 -116,0 0,0 -96,0
78,4 20,0 -115,8 0,0 -95,8
92,7 20,0 -115,4 0,0 -95,4

109,4 20,0 -115,0 0,0 -95,0
129,3 20,0 -114,5 0,0 -94,5
152,7 20,0 -113,9 0,0 -93,9
180,4 20,0 -113,1 0,0 -93,1
213,1 20,0 -112,2 0,0 -92,2
251,7 20,0 -111,3 0,0 -91,3
297,3 20,0 -108,3 0,0 -88,3
351,2 20,0 -105,2 0,0 -85,2
414,8 20,0 -102,1 0,0 -82,1
490,0 20,0 -99,1 0,0 -79,1
490,0 20,0 -56,4 0,1 -36,3
582,0 20,0 -56,2 0,1 -36,1
690,0 20,0 -56,0 0,2 -35,8
820,0 20,0 -55,7 0,2 -35,5
973,0 20,0 -55,4 0,2 -35,2

1.155,0 20,0 -54,9 0,3 -34,6
1.371,0 20,0 -54,4 0,3 -34,1
1.627,0 20,0 -53,7 0,3 -33,4
1.931,0 20,0 -52,9 0,4 -32,5
2.292,0 20,0 -52,0 0,4 -31,6
2.721,0 20,0 -49,8 0,5 -29,3
3.230,0 20,0 -46,6 0,5 -26,1
3.834,0 20,0 -43,3 0,6 -22,7
4.551,0 20,0 -40,1 0,6 -19,5
5.402,0 20,0 -36,8 0,7 -16,1
6.412,0 20,0 -33,5 0,7 -12,8
7.612,0 20,0 -30,3 0,8 -9,5
9.035,0 20,0 -27,0 0,8 -6,2
10.725,0 20,0 -23,9 0,9 -3,0
12.730,0 20,0 -21,2 0,9 -0,3
15.111,0 20,0 -19,3 1,0 1,7
17.937,0 20,0 -18,4 1,0 2,6
21.292,0 20,0 -18,2 1,1 2,9
25.274,0 20,0 -18,3 1,1 2,8
30.000,0 20,0 -18,4 1,2 2,8

Corection factor
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4.6. General Limit - Radiated field strength emissions, 30 MHz - 1 GHz 
4.6.1. Test location and equipment  
 test location �:  CETECOM Essen (Chapter. 2.2.1) �…Please see Chapter. 2.2.2 �…Please see Chapter. 2.2.3 
 test site  �:  441 EMI SAR �: 487 SAR NSA             
 receiver �… 377 ESCS30 �: 001 ESS �…489 ESU 40  �…620 ESU 26       
 spectr. analys. �… 584 FSU �…120 FSEM �…264 FSEK          
 antenna  �:  574 BTA-L �…133 EMCO3115 �…302 BBHA9170 �…289 CBL 6141 �…030 HFH-Z2 �… 477 GPS 
 signaling �… 392 MT8820A �…371 CBT32 �…547 CMU �…594 CMW       
 otherwise �… 400 FTC40x15E �…401 FTC40x15E �…110 USB LWL �: 482 Filter Matrix       
 DC power  �… 456 EA 3013A �…457 EA 3013A �…459 EA 2032-50�…268 EA- 3050 �…494 AG6632A �… 498 NGPE  
 line voltage �… 230 V 50 Hz via public mains �:  060 120 V 60 Hz via PAS 5000  

 
 
4.6.2. Requirements/Limits(Class B, Tabelle löschen wenn nicht benötigt) 

FCC 
�… Part 15 Subpart B, §15.109, class B 
�:  Part 15 Subpart C, §15.209 @ frequencies defined in §15.205 

ANSI 
�… C63.4-2009 
�:  C63.10-2009  

Limit 

Frequency [MHz] 
Radiated emissions limits, 3 meters 

QUASI Peak [µV/m] QUASI-Peak [dBµV/m] 
30 - 88 100 40.0 
88 - 216 150 43.5 
216 - 960 200 46.0 
above 960 500 49.0 

 
 
4.6.3. Restricted bands of operation, §15.205 (only Intentional-Rad., nur bei 15.209 stehen lassen !!!) 

MHz MHz MHz GHz 

0.090-0.110 16.42-16.423 399.9-410 4.5-5.15 
0.495-0.505 16.69475-16.69525 608-614 5.35-5.46 

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75 

4.125-4.128 25.5-25.67 1300-1427 8.025-8.5 

4.20725-4.20775 37.5-38.25 1645.5-1646.5 9.3-9.5 
6.215-6.218 73-74.6 1660-1710 10.6-12.7 
6.26775-6.26825 74.8-75.2 1718.8-1722.2 13.25-13.4 
6.31175-6.31225 108-121.94 2200-2300 14.47-14.5 
8.291-8.294 123-138 2310-2390 15.35-16.2 
8.362-8.366 149.9-150.05 2483.5-2500 17.7-21.4 

8.37625-8.38675 156.52475-156.52525 2690-2900 22.01-23.12 

8.41425-8.41475 156.7-156.9 3260-3267 23.6-24.0 
12.29-12.293 162.0125-167.17 3332-3339 31.2-31.8 
12.51975-12.52025 167.72-173.2 3345.8-3358 36.43-36.5 

12.57675-12.57725 240-285 3600-4400 Above 38.6 

13.36-13.41 322-335.4 -- -- 

Remark: only spurious emissions are allowed within these frequency bands not exceeding the limits per §15.209 
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