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Applied Standards and Test  Sum m ary 

1 .1  Applied Standards 

 
 

Type of Authorizat ion 

Cert if icat ion for an I ntent ional Radiator. 
 

Applicable FCC Rules 
 

Prepared in accordance with the requirem ents of FCC Rules and Regulat ions as listed in 47 

CFR Ch.1 Parts 2 and 15 (10-1-15 Edit ion) . The following subparts are applicable to the 
results in this test  report . 

 

 
Part  2, Subpart  J -  Equipment  Authorizat ion Procedures, Cert if icat ion 

 

Part  15, Subpart  C – Intent ional Radiators 
 

§ 15.201 Equipment  authorizat ion requirem ent 
 

§ 15.207 Conducted lim it s 

 
§ 15.209 Radiated emission lim it s;  general requirem ents 

 

§ 15.247 Operat ion within the bands 902-928 MHz, 2400-2483.5 MHz 
 

 

Note:  (DTS Equipment ) 
The tests were selected and perform ed with reference to the FCC Public Not ice “Guidance 

for Perform ing Com pliance Measurem ents on Digital Transmission System s (DTS) Operat ing 
Under §15.247, 558074 D01 DTS Meas Guidance v03r05, 2016-04-08” . 

ANSI  C63.10–2013 is applied. 

 
 

 

Sum m ary Test  Results: 
 

The EUT com plied w ith all performed tests as listed in chapter  1 .3  Measurem ent  

Sum m ary /  Signatures. 
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1 .2  FCC- I C Correlat ion Table 

 
 

Correlat ion of m easurem ent  requirem ents for  

DTS ( e.g. W LAN 2 .4  GHz, BT LE)  equipm ent 

from  
FCC and I C 

 

 
 
DTS equipm ent 

Measurement FCC reference I C reference 

Conducted emissions on AC 

Mains 

§ 15.207 RSS-Gen Issue 4:  8.8 

Occupied bandwidth § 15.247 (a)  (2) RSS-247 I ssue 1:  5.2 (1) 

Peak conducted output  
power 

§ 15.247 (b)  (3) , (4) RSS-247 I ssue 1:  5.4 (4) 

Transmit ter spurious RF 
conducted emissions 

§ 15.247 (d) RSS-Gen Issue 4:  6.13 /  
8.9/ 8.10;  
RSS-247 I ssue 1:  5.5 

Transmit ter spurious 

radiated em issions 

§ 15.247 (d) ;  

§ 15.209 (a) 

RSS-Gen Issue 4:  6.13 /  

8.9/ 8.10;  
RSS-247 I ssue 1:  5.5 

Band edge com pliance § 15.247 (d) RSS-247 I ssue 1:  5.5 

Power densit y § 15.247 (e) RSS-247 I ssue 1:  5.2 (2) 

Antenna requirem ent  § 15.203 /  15.204 RSS-Gen Issue 4:  8.3 

Receiver spurious em issions – – 

 

  



 

TEST REPORT REFERENCE:  MDE_CONVER_1601_FCCa Page 5 of 50 
 

1 .3  Measurement  Sum m ary /  Signatures 

 
4 7  CFR CHAPTER I  FCC PART 1 5  Subpart  C 

§ 1 5 .24 7  

§  1 5 .20 7  

Conducted Em issions at  AC Mains  
The m easurem ent was performed according to ANSI  C63.10 

 

Final Result  

OP-Mode 
Operat ing mode 

Setup FCC I C 

worst  case  DE1073002

AB01 

Passed Passed 

 

4 7  CFR CHAPTER I  FCC PART 1 5  Subpart  C 
§ 1 5 .24 7  

§  1 5 .24 7  ( a)  ( 2 )  

Occupied Bandwidth (6 dB)  

The m easurem ent was performed according to ANSI  C63.10 
 

Final Result  

OP-Mode 
Radio Technology, Operat ing Frequency 

Setup FCC I C 

Bluetooth LE, high  DE1073002
AC01 

Passed Passed 

Bluetooth LE, low  DE1073002

AC01 

Passed Passed 

Bluetooth LE, m id  DE1073002

AC01 

Passed Passed 

 
4 7  CFR CHAPTER I  FCC PART 1 5  Subpart  C 

§ 1 5 .24 7  

-  

Occupied Bandwidth (99% )  
The m easurem ent was performed according to ANSI  C63.10 

 

Final Result  

OP-Mode 
Radio Technology, Operat ing Frequency 

Setup FCC I C 

Bluetooth LE, high  DE1073002

AC01 

N/ A Passed 

Bluetooth LE, low  DE1073002

AC01 

N/ A Passed 

Bluetooth LE, m id  DE1073002
AC01 

N/ A Passed 

 

4 7  CFR CHAPTER I  FCC PART 1 5  Subpart  C 

§ 1 5 .24 7  

§  1 5 .24 7  ( b)  ( 3 )  

Peak Power Output  

The m easurem ent was performed according to ANSI  C63.10 

 

Final Result  

OP-Mode 
Radio Technology, Operat ing Frequency, Measurement  m ethod 

Setup FCC I C 

Bluetooth LE, high, conducted  DE1073002
AC01 

Passed Passed 

Bluetooth LE, low, conducted  DE1073002
AC01 

Passed Passed 

Bluetooth LE, m id, conducted  DE1073002

AC01 

Passed Passed 
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4 7  CFR CHAPTER I  FCC PART 1 5  Subpart  C 

§ 1 5 .24 7  

§  1 5 .24 7  ( d)  

Spurious RF Conducted Emissions  

The m easurem ent was performed according to ANSI  C63.10 

 

Final Result  

OP-Mode 
Radio Technology, Operat ing Frequency 

Setup FCC I C 

Bluetooth LE, high 
Remark:  No peaks found within 6dB of lim it  line.  

DE1073002

AC01 

Passed Passed 

Bluetooth LE, low 
Remark:  No peaks found within 6dB of lim it  line.  

DE1073002
AC01 

Passed Passed 

Bluetooth LE, m id 
Remark:  No peaks found within 6dB of lim it  line.  

DE1073002

AC01 

Passed Passed 

 

4 7  CFR CHAPTER I  FCC PART 1 5  Subpart  C 
§ 1 5 .24 7  

§  1 5 .24 7  ( d)  

Transmit ter Spurious Radiated Emissions  

The m easurem ent was performed according to ANSI  C63.10 
 

Final Result  

OP-Mode 
Radio Technology, Operat ing Frequency, Measurement  range 

Setup FCC I C 

Bluetooth LE, high, 1 GHz -  26 GHz  DE1073002
AB01 

Passed Passed 

Bluetooth LE, high, 30 MHz -  1 GHz  DE1073002

AB01 

Passed Passed 

Bluetooth LE, high, 9 kHz -  30 MHz  DE1073002

AB01 

N/ P N/ P 

Bluetooth LE, low, 1 GHz -  26 GHz  DE1073002
AB01 

Passed Passed 

Bluetooth LE, low, 30 MHz -  1 GHz  DE1073002

AB01 

Passed Passed 

Bluetooth LE, low, 9 kHz -  30 MHz  DE1073002

AB01 

N/ P N/ P 

Bluetooth LE, m id, 1 GHz -  26 GHz  DE1073002
AB01 

Passed Passed 

Bluetooth LE, m id, 30 MHz -  1 GHz  DE1073002

AB01 

Passed Passed 

Bluetooth LE, m id, 9 kHz -  30 MHz  DE1073002
AB01 

Passed Passed 

 
4 7  CFR CHAPTER I  FCC PART 1 5  Subpart  C 

§ 1 5 .24 7  

§  1 5 .24 7  ( d)  

Band Edge Com pliance Conducted  
The m easurem ent was performed according to ANSI  C63.10 

 

Final Result  

OP-Mode 
Radio Technology, Operat ing Frequency, Band Edge 

Setup FCC I C 

Bluetooth LE, high, high  DE1073002

AC01 

Passed Passed 

Bluetooth LE, low, low  DE1073002
AC01 

Passed Passed 
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2  Adm inist rat ive Data 

2 .1  Test ing Laboratory 

Com pany Nam e:  7layers Gm bH 

Address:  Borsigst r . 11 

40880 Rat ingen 

Germ any 

This facilit y has been fully described in a report  submit ted to the FCC and accepted under 
the regist rat ion number 96716. 

This facilit y has been fully described in a report  submit ted to the I C and accepted under the 

regist rat ion num ber:  Site#  3699A-1. 

The test  facility is also accredited by the following accreditat ion organisat ion:  

Laboratory accreditat ion no:  DAkkS D-PL-12140-01-01 

Responsible for accreditat ion scope:  Dipl.- Ing. Marco Kullik 

Report  Tem plate Version:  2016-05-12 

2 .2  Project  Data 

Responsible for test ing and report :  Dipl.- Ing. Andreas Petz 

Em ployees who perform ed the tests:  docum ented internally at  7Layers 

Date of Report :  2016-07-29 

Test ing Period:  2016-06-06 to 2016-06-21 

2 .3  Applicant  Data 

Com pany Nam e:  Convergens Oy 

Address:  Ahvent ie 4 
FI -02170 Espoo 

Finland 

Contact  Person:  Mr. Dam ien Landais 

2 .4  Manufacturer  Data 

Com pany Nam e:  Beddit Oy 

Address:  

Contact  Person:                                     Henry Rimminen

Kimmeltie 3
02110 Espoo 
Finland



 

TEST REPORT REFERENCE:  MDE_CONVER_1601_FCCa Page 9 of 50 
 

3  Test  object  Data  

3 .1  General EUT Descript ion 

 

Kind of Device 

product  descript ion 
Bluetooth Low Energy sleep sensor 

Product  nam e Beddit  B3 

Type Beddit  B3 

Declared EUT data by the supplier 

Voltage Type DC 

Voltage Level AC:  120 V /  60 Hz;  DC:  5.0 V 

Tested Modulat ion Type BT-LE:  GFSK  

General product  

descript ion 

The EUT is a t ransceiver using Bluetooth LE technology in the 2.4 

GHz ISM band. 

Specific product  

descript ion for the EUT 

The EUT is a sleep sensor which can be connected via Bluetooth LE 

to another Bluetooth LE device. The sleep m onitor is sensit ive to 

capacit ive and as well as pressure changes. These changes are 
t ransmit ted to the connected device, where the data is visualised /  

analysed in a special applicat ion. 

The EUT provides the 

following ports:  

DC, Enclosure 

AC via ancillary AC/ DC Adapter 

Tested datarates  

 

The m ain com ponents of the EUT are listed and described in chapter  3 .2  EUT Main 

com ponents. 
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3 .2  EUT Main com ponents 

    

Sam ple Nam e Sam ple Code Descript ion 

Beddit  B3 DE1073002ac01 Conducted Sam ple ( test  

m ode) 

Sam ple Parameter Value 

Serial No. none 

HW Version BEDDIT-B3-1-A-01 

SW Version 1.0 

I ntegral Antenna 4.8 dBi 

    

Sam ple Nam e Sam ple Code Descript ion 

Sam ple Nam e Sam ple Code Descript ion 

Beddit  B3 DE1073002ab01 Sam ple in applicat ion m ode 

Sam ple Parameter Value 

Serial No. none 

HW Version BEDDIT-B3-1-A-01 

SW Version 1.0 

I ntegral Antenna 4.8 dBi 

 
NOTE: The short  descript ion is used to simplify the ident ificat ion of the EUT in this test  report. 

 

3 .3  Ancillary Equipm ent 

 

For the purposes of this test  report , ancillary equipm ent  is defined as equipm ent  which is 

used in conjunct ion with the EUT to provide operat ional and cont rol features to the EUT. I t  
is necessary to configure the system  in a typical fashion, as a custom er would norm ally use 

it . But  nevertheless Ancillary Equipm ent  can influence the test  result s. 
 

Device Details 

( Manufacturer , Type Model, OUT 
Code)  

Descript ion 

 

AC/ DC Adapter I .T.E Power supply, FW7713/ EU, 
DE1073002 

Standard AC/ DC wall 
adapter 

Sam ple Nam e Descript ion 

ACDC01 120 V /  60 Hz AC input  |  5 V, 1 A DC output  
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3 .4  Auxiliary Equipm ent 

 
For the purposes of this test  report , auxiliary equipm ent  is defined as equipm ent  which is 

used tem porarily to enable operat ional and control features especially used for the tests of 

the EUT which is not  used during norm al operat ion or equipm ent that  is used during the 
tests in com binat ion with the EUT but  is not  subject  of this test  report . I t  is necessary to 

configure the system  in a t ypical fashion, as a custom er would norm ally use it . 

But  nevertheless Auxiliary Equipm ent  can influence the test  result s. 
 

Device Details 
( Manufacturer , HW , SW , S/ N )  

Descript ion 

– – – 

3 .5  EUT Setups 

 
This chapter describes the com binat ion of EUTs and equipm ent used for test ing. The 

rat ionale for select ing the EUTs, ancillary and auxiliary equipm ent and interconnect ing 

cables, is to test  a representat ive configurat ion m eet ing the requirements of the referenced 
standards. 
 

Setup Com binat ion of 

EUTs 

Descript ion and Rat ionale 

DE107300

2AB01 

DE1073002ab01, 

ACDC01 
Setup for radiated tests 

DE107300

2AC01 

DE1073002ac01, 

ACDC01 
Setup for conducted tests 

 

3 .6  Operat ing Modes 

This chapter describes the operat ing m odes of the EUTs used for test ing. 

3 .6 .1  Test  Channels 

 2 .4  GHz I SM   

 2 4 0 0  -  2 48 3 .5  MHz 

BT LE Test  Channels: low  m id high 

Channel: 0 19 39 

Frequency [ MHz]  2402 2440 2480 

 

3 .7  Product  labelling 

 

3 .7 .1  FCC I D label 

Please refer to the docum entat ion of the applicant . 
 

3 .7 .2  Locat ion of the label on the EUT 

Please refer to the docum entat ion of the applicant . 
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4  Test  Results 

 

4 .1  Conducted Em issions at  AC Mains 

 
Standard FCC Part  1 5  Subpart  C 

 

The test  w as performed according to: 
ANSI  C63.10 

4 .1 .1  Test  Descript ion 

 

The test  set -up was m ade in accordance to the general provisions of ANSI  C 63.10 
The Equipm ent Under Test  (EUT)  was setup in a shielded room to perform  the conducted 

em issions m easurem ents in a typical installat ion configurat ion. The EUT was powered from  

50µH | |  50 Ohm  Line I m pedance Stabilizat ion Network (LI SN) . The LISN’s unused 
connect ions were terminated with 50 Ohm loads. 

 

The m easurem ent procedure consists of two steps. I t  is im plemented into the EMI  test  
software EMC-32 from R&S. 

 
Step 1 : Prelim inary scan 

I ntent ion of this step is, to determine the conducted EMI -profile of the EUT. 

EMI  receiver set t ings:  
-  Detector:  Peak – Maxhold & Average 

-  Frequency range:  150 kHz – 30 MHz 

-  Frequency steps:  2.5 kHz 
-  I F–Bandwidth:  9 kHz 

-  Measuring t im e /  Frequency step:  100 m s (FFT-based) 

-  Measurem ent  on phase +  neut ral lines of the power cords 
 

On basis of this prelim inary scan the highest  amplitudes and the corresponding frequencies 
relat ive to the lim it  are ident ified. Emissions above the lim it  and emissions which are in the 

10 dB range below the lim it  are considered. 

 
Step 2 : Final m easurem ent 

I ntent ion of this step is, to determine the highest  em issions with the set t ings defined in the 

test  specificat ion for the frequencies ident if ied in step 1. 
EMI  receiver set t ings:  

-  Detector:  Quasi-Peak 

-  I F Bandwidth:  9 kHz 
-  Measuring t im e:  1 s /  frequency 

 

At  each frequency determ ined in step 1, four measurem ents are perform ed in the following 
com binat ions:  

1)  Neut ral lead -  reference ground (PE grounded)  
2)  Phase lead - reference ground (PE grounded) 

3)  Neut ral lead -  reference ground (PE float ing) 

4)  Phase lead - reference ground (PE float ing) 
 

The highest  value is reported. 
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4 .1 .2  Test  Requirements /  Lim its 

 
 
FCC Part 15, Subpart C, §15.207 

 
Frequency (MHz)  QP Lim it s (dBµV)  AV Lim its (dBµV)  

0.15 – 0.5 66 -  56 56 -  46 

0.5 -  5 56 46 

5 -  30 60 50 

 

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

 

4 .1 .3  Test  Protocol 

 

Temperature:  24 °C 

Air Pressure:  997 hPa 
Hum idity:  41 %  

 
Fre quency 

[ MHz]  

Measured 

value  QP 

[ dBµV]  

Measured 

value  AV 

[ dBµV]  

QP Lim it  

[ dBµV]  

AV Lim it  

[ dBµV]  

Margin 

QP [ dB]  

Margin 

AV [ dB]  

Pow e r 

line  

0.76 52.8 45.2 56.0 46.0 3.2 0.8 N 

1.77 52.6 45.1 56.0 46.0 3.4 0.9 N 

2.28 47.6 40.2 56.0 46.0 8.4 5.8 N 

3.29 51.5 44.1 56.0 46.0 4.5 1.9 N 

4.30 51.0 43.6 56.0 46.0 5.0 2.4 N 

 
Remark:   Please see next  sub-clause for the measurement  plot . In the table above, values with a margin less than 

6 dB are printed;  more values are given in a second tab below the plot .  
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4 .1 .4  Measurement  Plot  ( show ing the highest  value, “w orst  case”)  

 
Operat ing m ode =  

120 V /  60 Hz, connected via AC/ DC adapter, BT-LE t ransmission on 2440 MHz 

 

 
 

Frequency 
(MHz) 

QuasiPeak 
(dBµV) 

Average 
(dBµV) 

Limit 
(dBµV) 

Margin 
(dB) 

Meas. 
Time 
(ms) 

Bandwidth 
(kHz) 

Line PE Corr. 
(dB) 

0.759750 --- 45.21 46.00 0.79 1000.0 9.000 N FLO 10.1 
0.759750 52.75 --- 56.00 3.25 1000.0 9.000 N FLO 10.1 
1.772250 --- 45.08 46.00 0.92 1000.0 9.000 N FLO 10.1 

1.772250 52.62 --- 56.00 3.38 1000.0 9.000 N GND 10.1 
2.278500 --- 40.15 46.00 5.85 1000.0 9.000 N FLO 10.2 
2.278500 47.61 --- 56.00 8.39 1000.0 9.000 N GND 10.2 

2.782500 --- 40.96 46.00 5.04 1000.0 9.000 N GND 10.2 
2.782500 48.38 --- 56.00 7.62 1000.0 9.000 N GND 10.2 

3.288750 --- 44.06 46.00 1.94 1000.0 9.000 N GND 10.2 
3.288750 51.52 --- 56.00 4.48 1000.0 9.000 N GND 10.2 
4.301250 51.00 --- 56.00 5.00 1000.0 9.000 N GND 10.3 

4.301250 --- 43.60 46.00 2.40 1000.0 9.000 N GND 10.3 
4.807500 44.86 --- 56.00 11.14 1000.0 9.000 N GND 10.3 
4.807500 --- 37.29 46.00 8.71 1000.0 9.000 N GND 10.3 

5.313750 46.93 --- 60.00 13.07 1000.0 9.000 N GND 10.3 
5.313750 --- 39.30 50.00 10.70 1000.0 9.000 N GND 10.3 

5.820000 48.64 --- 60.00 11.36 1000.0 9.000 N GND 10.3 
5.820000 --- 40.99 50.00 9.01 1000.0 9.000 N GND 10.3 
6.832500 --- 39.77 50.00 10.23 1000.0 9.000 N GND 10.5 

6.832500 47.80 --- 60.00 12.20 1000.0 9.000 N GND 10.5 

 

 

4 .1 .5  Test  Equipm ent  used 

Conducted Em issions 
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4 .2  Occupied Bandw idth ( 6  dB)  

 
Standard FCC Part  1 5  Subpart  C 

 

The test  w as performed according to: 
ANSI  C63.10 

4 .2 .1  Test  Descript ion 

 

The Equipm ent Under Test  (EUT)  was set  up to perform the occupied bandwidth 
m easurements. 

The reference level is the level of the highest  am plitude signal observed from  the 

t ransmit ter at  either the fundam ental frequency or first -order m odulat ion products in all 
t ypical m odes of operat ion, including the unm odulated carrier, even if atypical. 

The result s recorded were m easured with the modulat ion which produce the worst -case 

(sm allest )  emission bandwidth. 
 

The EUT was connected to spect rum analyzer via a short  coax cable with a known loss. 

 
Analyzer set t ings:  

 Resolut ion Bandwidth (RBW):  100 kHz 
 Video Bandwidth (VBW):  300 kHz 

 Span:  3 MHz 

 Trace:  Maxhold 
 Sweeps:  2000 

 Sweept ime:  5 ms 

 Detector:  Peak 

4 .2 .2  Test  Requirements /  Lim its 

 

 

FCC Part  15, Subpart  C, §15.247 (a) (2) 
Systems using digital m odulat ion techniques m ay operate in the 902-928 MHz and 2400-

2483.5 MHz bands. The minimum 6 dB bandwidth shall be at  least  500 kHz. 

  

4 .2 .3  Test  Protocol 

 

 

Ambient  
temperature:  

24 °C 

Air Pressure:  1011 hPa 
Hum idity:  41 %  

BT LE GFSK 

Band Channel 
No. 

Frequency 
[ MHz]  

6  dB Bandw idth 
[ MHz]  

Lim it  
[ MHz]  

Margin to 
Lim it  [ MHz]  

2.4 GHz I SM 0 2402.0 0.7 0.5 0.2 

  19 2440.0 0.7 0.5 0.2 

  39 2480.0 0.7 0.5 0.2 

 

 
 

Remark:  Please see next  sub-clause for the measurement  plot .  

4 .2 .4  Measurement  Plot  ( show ing the highest  value, “w orst  case”)  
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Radio Technology =  Bluetooth LE, Operat ing Frequency =  high 

 

 

 
 

 

4 .2 .5  Test  Equipm ent  used 

Regulatory Bluetooth RF Test  Solut ion 
 

  

1MAX

Ref Lvl

 10 dBm

Ref Lvl

 10 dBm

RBW  100 kHz

VBW  300 kHz

SWT  5 ms

RF Att  30 dB

 3.9 dB Offset
 A 

1MA

Unit dBm

300 kHz/Center 2.48 GHz Span 3 MHz

EXT

  -80

  -70

  -60

  -50

  -40

  -30

  -20

  -10

    0

  -90

   10

1

2 3

Marker 1 [T1]       

            1.13 dBm
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Date:      21.JUN.2016  11:06:36
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4 .3  Occupied Bandw idth ( 9 9 % )  

 
Standard FCC Part  1 5  Subpart  C 

 

The test  w as performed according to: 
ANSI  C63.10 

4 .3 .1  Test  Descript ion 

 

The Equipm ent Under Test  (EUT)  was set  up to perform the occupied bandwidth 
m easurements. 

The reference level is the level of the highest  am plitude signal observed from  the 

t ransmit ter at  either the fundam ental frequency or first -order m odulat ion products in all 
t ypical m odes of operat ion, including the unm odulated carrier, even if atypical. 

The EUT was connected to spect rum analyzer via a short  coax cable with a known loss. 

Analyzer set t ings:  
 Resolut ion Bandwidth (RBW):  30 kHz 

 Video Bandwidth (VBW):  100 kHz 

 Span:  3 MHz 
 Trace:  Maxhold 

 Sweeps:  2000 
 Sweept ime:  8.5 m s 

 Detector:  Sam ple 

 
The 99 %  m easurem ent funct ion of the spect rum  analyser funct ion was used to determ ine 

the 99 %  bandwidth. 

4 .3 .2  Test  Requirements /  Lim its 

 
 

No applicable lim it :  

 

4 .3 .3  Test  Protocol 

 

 

Ambient  tem perature:  24°C 
Air Pressure:  1011 hPa 

Hum idity:  41 %  
BT LE 

Band Channel No. Frequency [ MHz]  9 9  %  Bandw idth [ kHz]  

2.4 GHz I SM 0 2402.0 1082.2 

  19 2440.0 1016.0 

  39 2480.0 1004.0 
 

Remark:  Please see next  sub-clause for the measurement  plot .  
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4 .3 .4  Measurement  Plot  ( show ing the highest  value, “w orst  case”)  

 
Radio Technology =  Bluetooth LE, Operat ing Frequency =  low 

 

 

 
 

 

4 .3 .5  Test  Equipm ent  used 

Regulatory Bluetooth RF Test  Solut ion 
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            0.02 dBm
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Date:      21.JUN.2016  12:14:16
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4 .4  Peak Pow er Output 

 
Standard FCC Part  1 5  Subpart  C 

 

The test  w as performed according to: 
ANSI  C63.10 

4 .4 .1  Test  Descript ion 

 

The Equipm ent Under Test  (EUT)  was set  up to perform the output  power m easurem ents. 
The result s recorded were m easured with the modulat ion which produces the worst-case 

(highest )  output  power. The reference level of the spect rum  analyzer was set  higher than 

the output  power of the EUT. 
 

The EUT was connected to the spect rum  analyzer via a short  coax cable with a known loss. 

 
Analyzer set t ings:  

 Resolut ion Bandwidth (RBW):  1 MHz 

 Video Bandwidth (VBW):  3 MHz 
 Trace:  Maxhold 

 Sweeps:  2000 
 Sweept ime:  5 ms 

 Detector:  Peak 

 
The channel power funct ion of the spect rum  analyser was used (Used channel bandwidth =  

DTS bandwidth) 

4 .4 .2  Test  Requirements /  Lim its 

 
DTS devices: 

FCC Part  15, Subpart  C, §15.247 (b) (3) 
For system s using digital m odulat ion techniques in the 902-928 MHz, 2400-2483.5 MHz and 

5725-5850 MHz bands:  1 wat t . 

 

= = >  Maximum conducted peak output  power:  30 dBm  (excluding antenna gain, if antennas 
with direct ional gains that  do not  exceed 6 dBi are used) . 

 

Frequency Hopping Systems: 
FCC Part  15, Subpart  C, §15.247 (b) (1) 

For frequency hopping system s operat ing in the 2400-2483.5 MHz band em ploying at  least  
75 non-overlapping hopping channels, and all frequency hopping system s in the 5725-5850 

MHz band:  1 wat t . For all other frequency hopping systems in the 2400-2483.5 MHz band:  

0.125 wat ts. 
 

FCC Part  15, Subpart  C, §15.247 (b) (2) 

For frequency hopping system s operat ing in the 902-928 MHz band:  1 wat t  for system s 
em ploying at  least  50 hopping channels;  and, 0.25 wat ts for system s em ploying less than 

50 hopping channels, but  at  least  25 hopping channels, as permit ted under paragraph 

(a) (1) ( i)  of this sect ion. 
 

Used conversion factor:  Lim it  (dBm ) =  10 log (Limit  (W) / 1m W) 
 

4 .4 .3  Test  Protocol 
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Ambient  

temperature:  

24 °C 

Air Pressure:  1011 hPa 

Hum idity:  41 %  
BT LE 

Band Channel 

No. 

Frequency 

[ MHz]  

Peak Pow er 

[ dBm]  

Lim it  

[ dBm]  

Margin to Lim it  

[ dB]  

2.4 GHz I SM 0 2402.0 1.4 30.0 28.6 

  19 2440.0 1.7 30.0 28.3 

  39 2480.0 1.2 30.0 28.8 

 

 
 

Remark:  Please see next  sub-clause for the measurement  plot .  
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4 .4 .4  Measurem ent  Plot  ( show ing the highest  value, “w orst  case”)  

 

Radio Technology =  Bluetooth LE, Operat ing Frequency =  high, Measurem ent  m ethod =  

conducted 
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            1.69 dBm

      2.44020741 GHz

1 [T1]         1.69 dBm

          2.44020741 GHz

Date:      21.JUN.2016  12:06:42  
 

 

4 .4 .5  Test  Equipm ent  used 

Regulatory Bluetooth RF Test  Solut ion 
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4 .5  Spurious RF Conducted Em issions 

 
Standard FCC Part  1 5  Subpart  C 

 

The test  w as performed according to: 
ANSI  C63.10 

4 .5 .1  Test  Descript ion 

 

 
The Equipm ent Under Test  (EUT)  was set  up to perform the spurious em issions 

m easurements. 

The EUT was connected to spect rum analyzer via a short  coax cable with a known loss. 
Analyzer set t ings:  

 Frequency range:  30 – 25000 MHz 

 Resolut ion Bandwidth (RBW):   100 kHz 
 Video Bandwidth (VBW):  300 kHz 

 Trace:  Maxhold 

 Sweeps:  2 
 Sweep Tim e:  330 s 

 Detector:  Peak 
 

The reference value for the m easurem ent  of the spurious RF conducted emissions is 

determ ined during the test  “band edge com pliance conducted” . This value is used to 
calculate the 20 dBc lim it . 

4 .5 .2  Test  Requirements /  Lim its 

 

 
FCC Part  15, Subpart  C, §15.247 (c) 

I n any 100 kHz bandwidth outside the frequency band in which the spread spect rum 

intent ional radiator is operat ing, the radio frequency power that  is produced by the 
intent ional 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 m easurem ent , provided the t ransm it ter dem onst rates com pliance with the 
peak conducted power lim it s. I f the t ransm it ter com plies with the conducted power lim its 

based on the use of RMS averaging over a t im e interval, as perm it ted under paragraph 

(b) (3)  of this sect ion, the at tenuat ion required under this paragraph shall be 30 dB instead 
of 20 dB. 

  

4 .5 .3  Test  Protocol 

 
Am bient  tem perature:  24 ° C 

Air Pressure:  1011 hPa 

Hum idit y:  41 %  
 

 
No em issions found within 6dB of the lim it  line. 

 
 

Remark:  Please see next  sub-clause for the measurement  plot .  

4 .5 .4  Measurement  Plot  ( show ing the highest  value, “w orst  case”)  
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Radio Technology =  Bluetooth LE, Operat ing Frequency =  mid 

 

 

 
 

 

4 .5 .5  Test  Equipm ent  used 

Regulatory Bluetooth RF Test  Solut ion 
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4 .6  Transm it ter  Spurious Radiated Em issions 

 
Standard FCC Part  1 5  Subpart  C 

 

The test  w as performed according to: 
ANSI  C63.10 

4 .6 .1  Test  Descript ion 

 

The test  set -up was m ade in accordance to the general provisions of ANSI  C63.10 in a 
t ypical installat ion configurat ion. The Equipm ent Under Test  (EUT)  was set  up on a non-

conduct ive table 1.0 x 2.0 m ²  in the semi-anechoic cham ber. The influence of the EUT 

support  table that  is used between 30–1000 MHz was evaluated. 
The m easurem ent procedure is im plem ented into the EMI  test  software EMC32 from R&S. 

Exploratory tests are perform ed at  3 orthogonal axes to determ ine the worst -case 

or ientat ion of a body-worn or handheld EUT. The final test  on all k ind of EUTs is also 
perform ed at  3 axes. A pre-check is perform ed while the EUT is powered from a DC power 

source. 

 
1 . Measurement  up to 30  MHz 

The Loop antenna HFH2-Z2 is used. 
 

Step 1 : pre m easurem ent 

 Anechoic cham ber 
 Antenna distance:  3 m 

 Detector:  Peak-Maxhold 

 Frequency range:  0.009 -  0.15 MHz and 0.15 – 30 MHz 
 Frequency steps:  0.05 kHz and 2.25 kHz 

 I F–Bandwidth:  0.2 kHz and 9 kHz 

 Measuring t ime /  Frequency step:  100 ms (FFT-based) 
I ntent ion of this step is, to determine the radiated EMI -profile of the EUT. Afterwards the 

relevant  em issions for the final m easurem ent are ident ified. 
 

Step 2 : f inal m easurem ent 

For the relevant  em issions determined in step 1, an addit ional m easurem ent with the 
following set t ings will be perform ed. I ntent ion of this step is to find the m axim um  em ission 

level. 

 Open area test  side 
 Antenna distance:  according to the Standard 

 Detector:  Quasi-Peak 

 Frequency range:  0.009 – 30 MHz 
 Frequency steps:  m easurem ent  at  frequencies detected in step 1 

 I F–Bandwidth:  0.2 -  10 kHz 

 Measuring t ime /  Frequency step:  1 s 
 

2 . Measurement  above 3 0  MHz and up to 1  GHz 
 

Step 1 : Prelim inary scan 

This is a prelim inary test  to ident ify the highest  am plitudes relat ive to the lim it . 
Set t ings for step 1:  

-  Antenna distance:  3 m 

-  Detector:  Peak-Maxhold /  Quasipeak (FFT-based)  
-  Frequency range:  30 – 1000 MHz 

-  Frequency steps:  30 kHz 

-  I F–Bandwidth:  120 kHz 
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-  Measuring t im e /  Frequency step:  100 m s 

-  Turntable angle range:  –180°  to 90°  

-  Turntable step size:  90°  
-  Height  variat ion range:  1 – 3 m 

-  Height  variat ion step size:  2 m 

-  Polar isat ion:  Horizontal +  Vert ical 
I ntent ion of this step is, to determine the radiated EMI -profile of the EUT. Afterwards the 

relevant  em issions for the final m easurem ent are ident ified. 

 
Step 2 : Adjustm ent m easurem ent  

I n this step the accuracy of the turntable azim uth and antenna height  will be im proved. This 

is necessary to find out  the m axim um  value of every frequency. 
For each frequency, which was determ ined the turntable azimuth and antenna height  will be 

adjusted. The turntable azimuth will slowly vary by ±  45°  around this value. During this 
act ion, the value of em ission is cont inuously m easured. The turntable azimuth at  the 

highest  emission will be recorded and adjusted. I n this posit ion, the antenna height  will also 

slowly vary by ±  100 cm  around the antenna height  determ ined. During this act ion, the 
value of emission is also cont inuously m easured. The antenna height  of the highest  

em ission will also be recorded and adjusted. 

-  Detector:  Peak – Maxhold 
-  Measured frequencies:  in step 1 determ ined frequencies 

-  I F – Bandwidth:  120 kHz 

-  Measuring t im e:  100 m s 
-  Turntable angle range:  ±  45 °  around the determ ined value 

-  Height  variat ion range:  ±  100 cm  around the determ ined value 
-  Antenna Polarisat ion:  m ax. value determ ined in step 1 

 

Step 3 : Final measurement  with QP detector  
With the set t ings determined in step 3, the final m easurement  will be perform ed:  

EMI  receiver set t ings for step 4:  

-  Detector:  Quasi-Peak (<  1 GHz) 
-  Measured frequencies:  in step 1 determ ined frequencies 

-  I F – Bandwidth:  120 kHz 

-  Measuring t im e:  1 s 
 

After the measurement  a plot  will be generated which contains a diagram  with the result s of 
the prelim inary scan and a chart  with the frequencies and values of the results of the final 

m easurement . 

 
3 . Measurement  above 1  GHz 

The following m odificat ions apply to the m easurem ent  procedure for the frequency range 

above 1 GHz:  
Step 1 : 

The Equipm ent Under Test  (EUT)  was set  up on a non-conduct ive support  ( t ilt  device) at  

1.5 m  height  in the fully-anechoic cham ber. 
All steps were perform ed with one height  (1.5 m)  of the receiving antenna only. 

The EUT is turned during the prelim inary m easurem ent across the elevat ion axis, with a 

step size of 90 ° . 
The turn table step size (azim uth angle)  for the prelim inary m easurem ent  is 45 ° . 

Step 2 : 
Due to the fact , that  in this frequency range the test  is perform ed in a fully anechoic room , 

the height  scan of the receiving antenna instep 2 is omit ted. Instead of this, a m aximum  

search with a step size ±  45°  for the elevat ion axis is perform ed. 
The turn table azim uth will slowly vary by ±  22.5° . 

The elevat ion angle will slowly vary by ±  45°  

EMI  receiver set t ings ( for all steps) :  
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-  Detector:  Peak, Average 

-  I F Bandwidth =  1 MHz 

Step 3 : 
Spect rum  analyser set t ings for step 3:  

-  Detector:  Peak /  Average 

-  Measured frequencies:  in step 1 determ ined frequencies 
-  I F – Bandwidth:  1 MHz 

-  Measuring t im e:  1 s 

4 .6 .2  Test  Requirements /  Lim its 

 
FCC Part  15, Subpart  C, §15.247 (d) 

... I n addit ion, radiated emissions which fall in the restr icted bands, as defined in Sect ion 

15.205(a) , must  also com ply with the radiated em ission lim it s specified in Sect ion 
15.209(a)  (see Sect ion 15.205(c) ) . 

 

FCC Part  15, Subpart  C, §15.209, Radiated Emission Limits 
 

Frequency in MHz Lim it  ( µV/ m)  
Measurement  

distance (m)  
Lim it s (dBµV/ m)  

0.009 – 0.49 2400/ F(kHz)@300m  3 (48.5 – 13.8) @300m  

0.49 – 1.705 24000/ F(kHz)@30m  3 (33.8 – 23.0) @30m  

1.705 – 30 30@30m  3 29.5@30m  

 
The m easured values are corrected with an inverse linear distance ext rapolat ion factor (40 

dB/ decade) according FCC 15.31 (2) . 

 
 

Frequency in MHz Lim it  ( µV/ m)  
Measurement  

distance (m)  
Lim it s (dBµV/ m)  

30 – 88 100@3m  3 40.0@3m  

88 – 216 150@3m  3 43.5@3m  

216 – 960 200@3m  3 46.0@3m  

960 -  26000 500@3m  3 54.0@3m  

26000 -  40000 500@3m  1 54.0@3m  

 

The m easured values above 26 GHz are corrected with an inverse linear distance 
ext rapolat ion factor (20 dB/ decade) . 

 

§15.35(b)  ..., there is also a lim it  on the radio frequency emissions, as m easured using 
inst rumentat ion with a peak detector funct ion, corresponding to 20 dB above the m axim um  

perm it ted average lim it .... 

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

 

Lim it  Type:  RB =  Rest ricted Band 
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4 .6 .3  Test  Protocol 

 
 

Ambient  tem perature:  24-25 °C 

Air Pressure:  993-997 hPa 

Hum idit y:  41-44 %  

BT low Energy 

Ch. 

No. 

Ch. 

Center  
Freq. 

[ MHz]  

Spurious 

Freq. 
[ MHz]  

Spurious 

Level 
[ dBµV/ m ]  

Detec-

tor  

RBW  

[ kHz]  

Lim it  

[ dBµV/ m ]  

Margin 

to Lim it  
[ dB]  

Lim it  

Type 

0 2402.0 37.5 27.6 QP 120.0 40.0 12.4 RB 

19 2440.0 37.5 27.6 QP 120.0 40.0 12.4 RB 

39 2480.0 37.5 27.8 QP 120.0 40.0 12.2 RB 

39 2480.0 2490.4 58.4 PEAK 1000.0 74.0 15.6 RB 

39 2480.0 2490.2 37.8 AV 1000.0 54.0 16.3 RB 

 
 

Remark:  Please see next  sub-clause for the measurement  plot .  
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4 .6 .4  Measurement  Plot  ( show ing the highest  value, “w orst  case”)  

 
Bluetooth LE, Operat ing Frequency =  m id, Measurem ent  range =  9 kHz - 30 MHz 

 

 
 

Bluetooth LE, Operat ing Frequency =  high, Measurem ent  range =  30 MHz - 1 GHz 
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Bluetooth LE, Operat ing Frequency =  high, Measurem ent  range =  1 GHz -  26 GHz 

 

 
 

 

4 .6 .5  Test  Equipm ent  used 

Radiated Em issions 
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4 .7  Band Edge Com pliance Conducted 

 
Standard FCC Part  1 5  Subpart  C 

 

The test  w as performed according to: 
ANSI  C63.10 

4 .7 .1  Test  Descript ion 

 

For the conducted measurement , the Equipm ent Under Test  (EUT)  is placed in a shielded 
room . The reference power was m easured in the test  case “Spurious RF Conducted 

Emissions” . 

The EUT was connected to the spect rum  analyzer via a short  coax cable with a known loss. 
 

Analyzer set t ings:  

 Detector:  Peak 
 Resolut ion Bandwidth (RBW):  100 kHz 

 Video Bandwidth (VBW):  300 kHz 

 Sweept ime:  5 ms 
 Sweeps:  2000 

 Trace:  Maxhold 

4 .7 .2  Test  Requirements /  Lim its 

 
FCC Part  15.247 (d) 

“ I n any 100 kHz bandwidth outside the frequency band in which the spread spect rum or 

digitally m odulated intent ional radiator is operat ing, the radio frequency power that  is 
produced by the intent ional 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 m easurement , provided the t ransmit ter dem onst rates 

com pliance with the peak conducted power lim its. ... 

I f t he t ransmit ter com plies with the conducted power lim it s based on the use of RMS 
averaging over a t im e interval, as perm it ted under paragraph (b)(3) of this sect ion, the 

at tenuat ion required under this paragraph shall be 30 dB instead of 20 dB. At tenuat ion 

below the general lim its specified in Sect ion 15.209(a)  is not  required. In addit ion, radiated 
em issions which fall in the rest ricted bands, as defined in Sect ion 15.205(a) , must  also 

com ply with the radiated emission lim its specified in Sect ion 15.209(a) (see Sect ion 

15.205(c) ) .”  
 

For the conducted measurement  the RF power at  the band edge 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...”  
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4 .7 .3  Test  Protocol 

 
Ambient  tem perature:  24 °C 

Air Pressure:  1011 hPa 
Hum idity:  41 %  

BT LE GFSK 

Channel 
No. 

Channel 
Center  

Frequency 
[ MHz]  

Band 
Edge 

Freq. 
[ MHz]  

Spurious 
Level 

[ dBm]  

Detector RBW  
[ kHz]  

Ref. 
Level 

[ dBm]  

Lim it  
[ dBm]  

Margin 
to Lim it  

[ dB]  

0 2402.0 2400.0 -39.3 PEAK 100.0 1.0 -19.0 20.3 

39 2480.0 2483.5 -55.4 PEAK 100.0 1.0 -19.0 36.4 

 

 
Remark:  Please see next  sub-clause for the measurement  plot .  
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4 .7 .4  Measurement  Plot  ( show ing the highest  value, “w orst  case”)  

 
Radio Technology =  Bluetooth LE, Operat ing Frequency =  low, Band Edge =  low 
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Radio Technology =  Bluetooth LE, Operat ing Frequency =  high, Band Edge =  high 

 

 

 
 
 

4 .7 .5  Test  Equipm ent  used 

Regulatory Bluetooth RF Test  Solut ion 

 
 

  

 A 
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RF Att  20 dB

SWT  5 ms
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1 [T1]         0.98 dBm

          2.48001002 GHz

2 [T1]       -38.11 dBm

          2.48414629 GHz

3 [T1]       -38.11 dBm

          2.48414629 GHz
D1 -19.024 dBm

F1

F2

Title:       Band Edge Compliance

Comment A:  CH T: 2480 MHz

Date:      21.JUN.2016  12:26:00
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4 .8  Band Edge Com pliance Radiated 

 
Standard FCC Part  1 5  Subpart  C 

 

The test  w as performed according to: 
ANSI  C63.10 

4 .8 .1  Test  Descript ion 

 

Please see test  descript ion for the test  case “Spurious Radiated Emissions” 

4 .8 .2  Test  Requirements /  Lim its 

 
For band edges connected to a rest r icted band, the lim it s are specified in Sect ion 15.209(a) 

 
FCC Part  15, Subpart  C, §15.209, Radiated Emission Limits 

 

Frequency in MHz Lim it  ( µV/ m)  
Measurement  

distance (m)  
Lim it s (dBµV/ m)  

0.009 – 0.49 2400/ F(kHz)@300m  3 (48.5 – 13.8) @300m  

0.49 – 1.705 24000/ F(kHz)@30m  3 (33.8 – 23.0) @30m  

1.705 – 30 30@30m  3 29.5@30m  

 
The m easured values are corrected with an inverse linear distance ext rapolat ion factor (40 

dB/ decade) according FCC 15.31 (2) . 

 
 

Frequency in MHz Lim it  ( µV/ m)  
Measurement  

distance (m)  
Lim it s (dBµV/ m)  

30 – 88 100@3m  3 40.0@3m  

88 – 216 150@3m  3 43.5@3m  

216 – 960 200@3m  3 46.0@3m  

960 -  26000 500@3m  3 54.0@3m  

26000 -  40000 500@3m  1 54.0@3m  

 

The m easured values above 26 GHz are corrected with an inverse linear distance 
ext rapolat ion factor (20 dB/ decade) . 

 

§15.35(b)  ..., there is also a lim it  on the radio frequency emissions, as m easured using 
inst rumentat ion with a peak detector funct ion, corresponding to 20 dB above the m axim um  

perm it ted average lim it .... 

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

 
Lim it  Type:  RB =  Rest ricted Band 
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4 .8 .4  Test  Protocol 

 

 

Ambient  tem perature:  25 ° C 

Air Pressure:  993 hPa 

Hum idity:  44 %  

BT LE GFSK 

Ch. 

No. 

Ch. 

Center  

Freq. 

[ MHz]  

Band 

Edge 

Freq. 

[ MHz]  

Spurious 

Level 

[ dBµV/ m ]  

Detec-

tor  

RBW  

[ kHz]  

Lim it  

[ dBµV/ m ]  

Margin 

to Lim it  

[ dB]  

Lim it  

Type  

39 2480.0 2483.5 54.8 PEAK 1000.0 74.0 19.2 BE 

39 2480.0 2483.5 37.7 AV 1000.0 54.0 16.3 BE 

0 2402.0 2483.5 36.0 AV 1000.0 54.0 16.3 BE 

 
Rem ark:  Please see next  sub-clause for the m easurem ent  plot .  
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4 .8 .5  Measurement  Plot  ( show ing the highest  value, “w orst  case”)  

 
Radio Technology =  Bluetooth LE, Operat ing Frequency =  high, Band Edge =  high 

 

 
 
Frequency 
(MHz) 

MaxPeak 
(dBµV/m) 

CISPR 
Average 
(dBµV/m) 

Limit 
(dBµV/m) 

Margin 
(dB) 

Meas. 
Time 
(ms) 

Band-
width 
(kHz) 

Height 
(cm) 

Pol Azimuth 
(deg) 

Eleva-
tion 

(deg) 

2483.500000 --- 36.92 54.00 17.09 1000.0 1000.000 150.0 H 86.0 -1.9 

2483.582500 54.06 --- 74.00 19.94 1000.0 1000.000 150.0 H -30.0 1.4 

2485.232500 54.75 --- 74.00 19.25 1000.0 1000.000 150.0 H -30.0 2.0 

2485.315000 --- 36.98 54.00 17.02 1000.0 1000.000 150.0 H -31.0 2.7 

2490.182500 --- 37.75 54.00 16.25 1000.0 1000.000 150.0 H -31.0 4.7 

2490.430000 58.44 --- 74.00 15.56 1000.0 1000.000 150.0 H -31.0 -15.2 

 

 

4 .8 .6  Test  Equipm ent  used 

Radiated Em issions 
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4 .9  Pow er Density 

 
Standard FCC Part  1 5  Subpart  C 

 

The test  w as performed according to: 
ANSI  C63.10 

4 .9 .1  Test  Descript ion 

 

The Equipm ent Under Test  (EUT)  was set  up in a shielded room to perform  the Power 
Density measurements. 

The result s recorded were m easured with the modulat ion which produces the worst-case 

(highest )  power density. 
 

The EUT was connected to the spect rum  analyzer via a short  coax cable with a known loss. 

 
Analyzer set t ings:  

 Resolut ion Bandwidth (RBW):  3 kHz 

 Video Bandwidth (VBW):  10 kHz 
 Trace:  Maxhold 

 Sweeps:  2000 
 Sweept ime:  420 ms 

 Detector:  Peak 

4 .9 .2  Test  Requirements /  Lim its 

 

FCC Part  15, Subpart  C, §15.247 (e) 
 

For digitally m odulated system s, the peak power spect ral density conducted from the 
intent ional radiator to the antenna shall not  be greater than 8 dBm  in any 3 kHz band 

during any t ime interval of cont inuous t ransmission. 

… 
The sam e m ethod of determ ining the conducted output  power shall be used to determine 

the power spect ral densit y. 

 

4 .9 .3  Test  Protocol 

 

Ambient  tem perature:  24 °C 

Air Pressure:  1011 hPa 
Hum idity:  41 %  

BT LE 

Band Channel 

No. 

Frequency 

[ MHz]  

Pow er Density 

[ dBm / 3kHz]  

Lim it  

[ dBm / 3kHz]  

Margin to 

Lim it  [ dB]  

2.4 GHz 
I SM  

0 2402.0 -5.8 8.0 13.8 

19 2440.0 -5.5 8.0 13.5 

39 2480.0 -5.8 8.0 13.8 
 

Remark:  Please see next  sub-clause for the measurement  plot .  
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4 .9 .4  Measurement  Plot  ( show ing the highest  value, “w orst  case”)  

 
Radio Technology =  Bluetooth LE, Operat ing Frequency =  mid 

 

 

 
 

 

4 .9 .5  Test  Equipm ent  used 

Regulatory Bluetooth RF Test  Solut ion 
 

  

1MAX

Ref Lvl

 10 dBm

Ref Lvl

 10 dBm

RBW  3 kHz

VBW  10 kHz

SWT  420 ms

RF Att  30 dB

 3.9 dB Offset
 A 

1MA

Unit dBm

150 kHz/Center 2.44 GHz Span 1.5 MHz

EXT

  -80

  -70

  -60

  -50

  -40

  -30

  -20

  -10

    0

  -90

   10

1

Marker 1 [T1]       

           -5.45 dBm

      2.44023597 GHz

1 [T1]        -5.45 dBm

          2.44023597 GHz

Date:      21.JUN.2016  12:10:44
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5  Test  Equipm ent 

1   Conducted Em issions 
 Shielded Room  02 

 

Ref.No. Device Nam e Descript ion Manufacturer Serial Number Last 
Calibrat ion 

Calibrat ion 
Due 

  ESH 3-Z5 Two-Line V-
Network 

Rohde & Schwarz 828304/ 029 2015-03 2017-03 

  ESR 7 EMI  Receiver /  
Spect rum  

Analyzer 

Rohde & Schwarz 101424 2014-11 2016-11 

  EP 1200/ B, 
NA/ B1 

Amplifier with 
integrated 

variable 
Oscillator 

Spitzenberger & 
Spieß 

B6278 2015-07 2018-07 

  ESI B 26 EMI  Receiver /  
Spect rum  

Analyzer 

Rohde & Schwarz 830482/ 004 2015-12 2017-12 

  Opus10 THI  
(8152.00) 

ThermoHygro 
Datalogger 02 

Lufft  Mess-  und 
Regeltechnik 

Gm bH 

7489 2015-02 2017-02 

  ESH 3-Z5 Two-Line V-
Network 

Rohde & Schwarz 829996/ 002 2015-03 2017-03 

  CMU 200 Universal Radio 
Com m unicat ion 

Tester 

Rohde & Schwarz 102366 2016-06 2019-05 

  Opus10 TPR 
(8253.00) 

ThermoAirpres
sure 

Datalogger 13 

Lufft  Mess-  und 
Regeltechnik 

Gm bH 

13936 2015-02 2017-02 

  CMD 55 Digital Radio 
Com m unicat ion 
Tester 

Rohde & Schwarz 831050/ 020 2014-12 2017-12 

  Chrom a 6404 AC Power 
Source 

Chrom a ATE I NC. 64040001304   

  CMW 500 CMW 500 Rohde & Schwarz 107500 2015-07 2017-07 
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2   Radiated Em issions 

 Lab to perform  radiated emission tests 
 

Ref.No. Device Nam e Descript ion Manufacturer Serial Number Last 
Calibrat ion 

Calibrat ion 
Due 

  3160-09 Standard Gain 
/  Pyram idal 

Horn Antenna 
26.5 GHz 

EMCO Elekt ronic 
Gm bH 

00083069   

  WHKX 7.0/ 18G-
8SS 

High Pass Filter Wainwright 09   

  5HC3500/ 1800
0-1.2-KK 

High Pass Filter Trilithic 200035008   

  Fully Anechoic 
Room 

8.80m  x 4.60m  
x 4.05m  ( l x w 

x h)   

Albat ross Projects P26971-647-
001-PRB 

  

  AM 4.0 Antenna m ast Maturo GmbH AM4.0/ 180/ 1192
0513 

  

  ESR 7 EMI  Receiver /  
Spect rum  

Analyzer 

Rohde & Schwarz 101424 2014-11 2016-11 

  TT 1.5 WI  Turn Table Maturo GmbH -    

  Anechoic 
Chamber 

10.58 x 6.38 x 
6.00 m³  

Frankonia none 2014-01 2017-01 

  Fluke 177 Digital 
Mult imeter 03 
(Mult im eter) 

Fluke Europe B.V. 86670383 2016-02 2018-02 

  ESI B 26 Spect rum  
Analyzer 

Rohde & Schwarz 830482/ 004 2015-12 2017-12 

  Tilt  device 
Maturo 
(Rohacell)  

Ant r ieb TD1.5-
10kg 

Maturo GmbH TD1.5-
10kg/ 024/ 37907
09 

  

  5HC2700/ 1275
0-1.5-KK 

High Pass Filter Trilithic 9942012   

  AS 620 P Antenna m ast HD GmbH 620/ 37   

  NRV-Z1 Sensor Head A Rohde & Schwarz 827753/ 005 2016-05 2017-05 

  4HC1600/ 1275
0-1.5-KK 

High Pass Filter Trilithic 9942011   

  ASP 1.2/ 1.8-10 

kg 

Antenna Mast Maturo GmbH -    

  JS4-18002600-
32-5P 

Broadband 
Amplifier 18 
GHz -  26 GHz 

Miteq 849785   

  JS4-00101800-

35-5P 

Broadband 

Amplifier 30 
MHz -  18 GHz 

Miteq 896037   

  HL 562 Ult ralog new 
biconicals 

Rohde & Schwarz 830547/ 003 2015-06 2018-06 
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Ref.No. Device Nam e Descript ion Manufacturer Serial Number Last 
Calibrat ion 

Calibrat ion 
Due 

  Opus10 THI  
(8152.00) 

ThermoHygro 
Datalogger 12 

Lufft  Mess-  und 
Regeltechnik 
Gm bH 

12482 2015-03 2017-03 

  JS4-00102600-

42-5A 

Broadband 

Amplifier 30 
MHz -  26 GHz 

Miteq 619368   

  HFH2-Z2 Loop Antenna Rohde & Schwarz 829324/ 006 2014-11 2017-11 

  FSW 43 Spect rum  
Analyzer 

Rohde & Schwarz 103779 2014-11 2016-11 

  Opus10 TPR 
(8253.00) 

ThermoAirpres
sure 

Datalogger 13 

Lufft  Mess-  und 
Regeltechnik 

Gm bH 

13936 2015-02 2017-02 

  Chrom a 6404 AC Power 
Source 

Chrom a ATE I NC. 64040001304   

  3160-10 Standard Gain 
/  Pyram idal 

Horn Antenna 
40 GHz 

EMCO Elekt ronic 
Gm bH 

00086675   

  HL 562 Ult ralog Log.-per. 
Antenna 

Rohde & Schwarz 100609 2016-04 2019-04 

  PAS 2.5 -  10 kg Antenna Mast Maturo GmbH -    

  HF 907 Double- r idged 

horn 

Rohde & Schwarz 102444 2015-05 2018-05 
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3   Regulatory Bluetooth RF Test  Solut ion 

 Regulatory Bluetooth RF Tests 
 

Ref.No. Device Nam e Descript ion Manufacturer Serial Number Last 
Calibrat ion 

Calibrat ion 
Due 

  CBT I L BT RF Test  
Solut ion 

Rohde & Schwarz 100302 2015-08 2016-08 

  EX520 Digital 

Mult imeter 12 
(Mult im eter) 

Extech I nst rum ents 

Corp 

05157876 2016-02 2018-02 

  SMI Q03B Signal 
Generator 

Rohde & Schwarz 832870/ 017 2016-06 2019-06 

  Datum  MFS Rubidium  

Frequency 
Norm al MFS 

Datum  GmbH 002 2015-08 2016-08 

  FSIQ26 Spect rum  
Analyzer 

Rohde & Schwarz 832695/ 007 2014-08 2016-08 

  NRVD Powermeter Rohde & Schwarz 832025/ 059 2015-08 2016-08 

  TOCT Switching 
Unit 

Signal 
Dist r ibut ion 

7layers, I nc. 040107   

  SMP03 Signal 
Generator 2 

GHz -  27 GHz 

Rohde & Schwarz 833680/ 003 2013-10 2016-10 

  Opus10 THI  
(8152.00) 

T/ H Logger 15 Lufft  Mess-  und 
Regeltechnik 

Gm bH 

13985 2015-03 2017-03 

  NRV Z1 A Power Sensor Rohde & Schwarz 832279/ 013 2015-08 2016-08 

  ADU 200 Relay 
Box 7 

used for 
autom ated 
test ing (EMMI )  

only 

Ont rak Cont rol 
Systems I nc 

A04380   

  R&S CBT Bluetooth 
Signalling Unit 

Rohde & Schwarz 100589 2015-01 2018-01 

  KWP 120/ 70 Temperature 
Chamber Weiss 

01 

Weiss 5922601219001
0 

2016-03 2018-03 

  NGSM 32/ 10 Power Supply Rohde & Schwarz 2725 2015-06 2017-06 

  SMP02 Signal 
Generator SMP 

Rohde & Schwarz 833286/ 0014 2016-05 2019-05 

 

 
The calibrat ion interval is the t im e interval between “Last  Calibrat ion”  and “Calibrat ion Due” 
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6  Antenna Factors, Cable Loss and Sam ple Calculat ions 

This chapter contains the antenna factors with their  corresponding path loss of the used 
m easurement  path for all antennas as well as the insert ion loss of the LISN. 

 

6 .1  LI SN R&S ESH3 - Z5  ( 1 50  kHz –  3 0  MHz)  

Frequency  Corr.   

LISN 

insert ion 

loss 
ESH3-

Z5 

cable 

loss 

( incl. 10 

dB 

at ten-
uator)  

MHz  dB  dB dB 

0,15   10,1  0,1 10,0 

5   10,3  0,1 10,2 

7   10,5  0,2 10,3 

10   10,5  0,2 10,3 

12   10,7  0,3 10,4 

14   10,7  0,3 10,4 

16   10,8  0,4 10,4 

18   10,9  0,4 10,5 

20   10,9  0,4 10,5 

22   11,1  0,5 10,6 

24   11,1  0,5 10,6 

26   11,2  0,5 10,7 

28   11,2  0,5 10,7 

30   11,3  0,5 10,8 

 
Sam ple ca lculat ion  

ULISN (dB µV)  =  U (dB µV)  +  Corr. (dB)  
U =  Receiver reading 
LISN Insert ion loss =  Voltage Div ision Factor of LISN 
Corr. =  sum of single correct ion factors of used LISN, cables, switch unit s ( if  used)   
Linear interpolat ion will be used for frequencies in between the values in the table. 
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6 .2  Antenna R&S HFH2 - Z2  ( 9  kHz –  30  MHz)  

Frequency 

AF  
HFH-Z2)  Corr.   

cable 

loss 1 

( inside 

chamber)  

cable 

loss 2 

(outside 

chamber)  

cable 

loss 3 

(switch 

unit )  

cable 

loss 4 

( to 

receiver)  

distance 

corr.  
( -40 dB/  

decade)  

dLimit  
(meas. 

distance 

( lim it )  

dused  
(meas. 

distance 

(used)  

MHz dB (1/ m)  dB  dB dB dB dB dB m  m 

0,009 20,50 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,01 20,45 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,015 20,37 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,02 20,36 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,025 20,38 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,03 20,32 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,05 20,35 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,08 20,30 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,1 20,20 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,2 20,17 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,3 20,14 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,49 20,12 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,490001 20,12 -39,6  0,1 0,1 0,1 0,1 -40 30 3 

0,5 20,11 -39,6  0,1 0,1 0,1 0,1 -40 30 3 

0,8 20,10 -39,6  0,1 0,1 0,1 0,1 -40 30 3 

1 20,09 -39,6  0,1 0,1 0,1 0,1 -40 30 3 

2 20,08 -39,6  0,1 0,1 0,1 0,1 -40 30 3 

3 20,06 -39,6  0,1 0,1 0,1 0,1 -40 30 3 

4 20,05 -39,5  0,2 0,1 0,1 0,1 -40 30 3 

5 20,05 -39,5  0,2 0,1 0,1 0,1 -40 30 3 

6 20,02 -39,5  0,2 0,1 0,1 0,1 -40 30 3 

8 19,95 -39,5  0,2 0,1 0,1 0,1 -40 30 3 

10 19,83 -39,4  0,2 0,1 0,2 0,1 -40 30 3 

12 19,71 -39,4  0,2 0,1 0,2 0,1 -40 30 3 

14 19,54 -39,4  0,2 0,1 0,2 0,1 -40 30 3 

16 19,53 -39,3  0,3 0,1 0,2 0,1 -40 30 3 

18 19,50 -39,3  0,3 0,1 0,2 0,1 -40 30 3 

20 19,57 -39,3  0,3 0,1 0,2 0,1 -40 30 3 

22 19,61 -39,3  0,3 0,1 0,2 0,1 -40 30 3 

24 19,61 -39,3  0,3 0,1 0,2 0,1 -40 30 3 

26 19,54 -39,3  0,3 0,1 0,2 0,1 -40 30 3 

28 19,46 -39,2  0,3 0,1 0,3 0,1 -40 30 3 

30 19,73 -39,1  0,4 0,1 0,3 0,1 -40 30 3 

 
Sam ple ca lculat ion  

E (dB µV/ m)  =  U (dB µV)  +  AF (dB 1/ m)  +  Corr. (dB)  
U =  Receiver reading 
AF =  Antenna factor 
Corr. =  sum of single correct ion factors of used cables, swit ch unit , distance cor rect ion, amplif ier ( if  applicable)  
distance correct ion =  -40 *  LOG (dLimit/  dused) 
Linear interpolat ion will be used for frequencies in between the values in the table. 
Table shows an ext ract  of values 
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6 .3  Antenna R&S HL5 6 2  ( 3 0  MHZ –  1  GHz)  

( dLim it  =  3  m )  

Frequency 

AF  
R&S 

HL562 Corr.   

cable 

loss 1 

( inside 

chamber)  

cable 

loss 2 

(outside 

chamber)  

cable 

loss 3 

(switch 

unit )  

cable 

loss 4 

( to 

receiver)  

distance 

corr.  
( -20 dB/  

decade)  

dLimit  
(meas. 

distance 

( lim it )  

dused  
(meas. 

distance 

(used)  

MHz dB (1/ m)  dB  dB dB dB dB dB m  m 

30 18,6 0,6  0,29 0,04 0,23 0,02 0,0 3 3 

50 6,0 0,9  0,39 0,09 0,32 0,08 0,0 3 3 

100 9,7 1,2  0,56 0,14 0,47 0,08 0,0 3 3 

150 7,9 1,6  0,73 0,20 0,59 0,12 0,0 3 3 

200 7,6 1,9  0,84 0,21 0,70 0,11 0,0 3 3 

250 9,5 2,1  0,98 0,24 0,80 0,13 0,0 3 3 

300 11,0 2,3  1,04 0,26 0,89 0,15 0,0 3 3 

350 12,4 2,6  1,18 0,31 0,96 0,13 0,0 3 3 

400 13,6 2,9  1,28 0,35 1,03 0,19 0,0 3 3 

450 14,7 3,1  1,39 0,38 1,11 0,22 0,0 3 3 

500 15,6 3,2  1,44 0,39 1,20 0,19 0,0 3 3 

550 16,3 3,5  1,55 0,46 1,24 0,23 0,0 3 3 

600 17,2 3,5  1,59 0,43 1,29 0,23 0,0 3 3 

650 18,1 3,6  1,67 0,34 1,35 0,22 0,0 3 3 

700 18,5 3,6  1,67 0,42 1,41 0,15 0,0 3 3 

750 19,1 4,1  1,87 0,54 1,46 0,25 0,0 3 3 

800 19,6 4,1  1,90 0,46 1,51 0,25 0,0 3 3 

850 20,1 4,4  1,99 0,60 1,56 0,27 0,0 3 3 

900 20,8 4,7  2,14 0,60 1,63 0,29 0,0 3 3 

950 21,1 4,8  2,22 0,60 1,66 0,33 0,0 3 3 

1000 21,6 4,9  2,23 0,61 1,71 0,30 0,0 3 3 

 

( dLim it  =  1 0  m )  

30 18,6 -9,9   0,29 0,04 0,23 0,02 -10,5 10 3 

50 6,0 -9,6   0,39 0,09 0,32 0,08 -10,5 10 3 

100 9,7 -9,2   0,56 0,14 0,47 0,08 -10,5 10 3 

150 7,9 -8,8   0,73 0,20 0,59 0,12 -10,5 10 3 

200 7,6 -8,6   0,84 0,21 0,70 0,11 -10,5 10 3 

250 9,5 -8,3   0,98 0,24 0,80 0,13 -10,5 10 3 

300 11,0 -8,1   1,04 0,26 0,89 0,15 -10,5 10 3 

350 12,4 -7,9   1,18 0,31 0,96 0,13 -10,5 10 3 

400 13,6 -7,6   1,28 0,35 1,03 0,19 -10,5 10 3 

450 14,7 -7,4   1,39 0,38 1,11 0,22 -10,5 10 3 

500 15,6 -7,2   1,44 0,39 1,20 0,19 -10,5 10 3 

550 16,3 -7,0   1,55 0,46 1,24 0,23 -10,5 10 3 

600 17,2 -6,9   1,59 0,43 1,29 0,23 -10,5 10 3 

650 18,1 -6,9   1,67 0,34 1,35 0,22 -10,5 10 3 

700 18,5 -6,8   1,67 0,42 1,41 0,15 -10,5 10 3 

750 19,1 -6,3   1,87 0,54 1,46 0,25 -10,5 10 3 

800 19,6 -6,3   1,90 0,46 1,51 0,25 -10,5 10 3 

850 20,1 -6,0   1,99 0,60 1,56 0,27 -10,5 10 3 

900 20,8 -5,8   2,14 0,60 1,63 0,29 -10,5 10 3 

950 21,1 -5,6   2,22 0,60 1,66 0,33 -10,5 10 3 

1000 21,6 -5,6   2,23 0,61 1,71 0,30 -10,5 10 3 

 
Sam ple ca lculat ion  

E (dB µV/ m)  =  U (dB µV)  +  AF (dB 1/ m)  +  Corr. (dB)  
U =  Receiver reading 
AF =  Antenna factor 
Corr. =  sum of single correct ion factors of used cables, swit ch unit , distance cor rect ion, amplif ier ( if  applicable)  
distance correct ion =  -20 *  LOG (dLimit/  dused) 
Linear interpolat ion will be used for frequencies in between the values in the table. 
Tables show an ext ract  of values.  
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6 .4  Antenna R&S HF9 07  ( 1  GHz –  1 8  GHz)  

Frequency 

AF  
R&S 

HF907 Corr.   

cable 

loss 1 

( relay +  

cable 

inside 

chamber)  

cable 

loss 2 

(outside 

chamber)  

cable 

loss 3 

(switch 

unit , 

at ten-
uator & 

pre-amp)  

cable 

loss 4 ( to 

receiver)      

MHz dB (1/ m)  dB  dB dB dB dB     

1000 24,4 -19,4  0,99 0,31 -21,51 0,79     

2000 28,5 -17,4  1,44 0,44 -20,63 1,38     

3000 31,0 -16,1  1,87 0,53 -19,85 1,33     

4000 33,1 -14,7  2,41 0,67 -19,13 1,31     

5000 34,4 -13,7  2,78 0,86 -18,71 1,40     

6000 34,7 -12,7  2,74 0,90 -17,83 1,47     

7000 35,6 -11,0  2,82 0,86 -16,19 1,46     

                   

Frequency 

AF  
R&S 

HF907 Corr.   

cable 

loss 1 

( relay 

inside 

chamber)  

cable 

loss 2 

( inside 

chamber)  

cable 

loss 3 

(outside 

chamber)  

cable 

loss 4 

(switch 

unit , 

at ten-
uator & 

pre-amp)  

cable 

loss 5 ( to 

receiver)  

used  
for  
FCC 
15.247 

MHz dB (1/ m)  dB  dB dB dB dB dB   

3000 31,0 -23,4  0,47 1,87 0,53 -27,58 1,33   

4000 33,1 -23,3  0,56 2,41 0,67 -28,23 1,31   

5000 34,4 -21,7  0,61 2,78 0,86 -27,35 1,40   

6000 34,7 -21,2  0,58 2,74 0,90 -26,89 1,47   

7000 35,6 -19,8  0,66 2,82 0,86 -25,58 1,46   

                   

Frequency 

AF  
R&S 

HF907 Corr.   

cable 

loss 1 

( relay 

inside 

chamber)  

cable 

loss 2 

(High 

Pass)  

cable 

loss 3 

(pre-

amp)  

cable 

loss 4 

( inside 

chamber)  

cable 

loss 5 

(outside 

chamber)  

cable 

loss 6 

( to 

receiver)  

MHz dB (1/ m)  dB  dB dB dB dB dB dB 

7000 35,6 -57,3  0,56 1,28 -62,72 2,66 0,94 1,46 

8000 36,3 -56,3  0,69 0,71 -61,49 2,84 1,00 1,53 

9000 37,1 -55,3  0,68 0,65 -60,80 3,06 1,09 1,60 

10000 37,5 -56,2  0,70 0,54 -61,91 3,28 1,20 1,67 

11000 37,5 -55,3  0,80 0,61 -61,40 3,43 1,27 1,70 

12000 37,6 -53,7  0,84 0,42 -59,70 3,53 1,26 1,73 

13000 38,2 -53,5  0,83 0,44 -59,81 3,75 1,32 1,83 

14000 39,9 -56,3  0,91 0,53 -63,03 3,91 1,40 1,77 

15000 40,9 -54,1  0,98 0,54 -61,05 4,02 1,44 1,83 

16000 41,3 -54,1  1,23 0,49 -61,51 4,17 1,51 1,85 

17000 42,8 -54,4  1,36 0,76 -62,36 4,34 1,53 2,00 

18000 44,2 -54,7  1,70 0,53 -62,88 4,41 1,55 1,91 

 
Sam ple ca lculat ion  

E (dB µV/ m)  =  U (dB µV)  +  AF (dB 1/ m)  +  Corr. (dB)  
U =  Receiver reading 
AF =  Antenna factor 
Corr. =  sum of single correct ion factors of used cables, swit ch unit , distance cor rect ion, amplif ier ( if  applicable)  
Linear interpolat ion will be used for frequencies in between the values in the table. 
Tables show an ext ract  of values.  
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6 .5  Antenna EMCO 3 1 60 - 0 9  ( 1 8  GHz –  2 6 .5  GHz)  

Frequency 

AF  
EMCO 

3160-09 Corr.   

cable 

loss 1 

( inside 

chamber)  

cable 

loss 2 

(pre-

amp)  

cable 

loss 3 

( inside 

chamber)  

cable 

loss 4 

(switch 

unit )  

cable 

loss 5 

( to 

receiver)  

MHz dB (1/ m)  dB  dB dB dB dB dB 

18000 40,2 -23,5  0,72 -35,85 6,20 2,81 2,65 

18500 40,2 -23,2  0,69 -35,71 6,46 2,76 2,59 

19000 40,2 -22,0  0,76 -35,44 6,69 3,15 2,79 

19500 40,3 -21,3  0,74 -35,07 7,04 3,11 2,91 

20000 40,3 -20,3  0,72 -34,49 7,30 3,07 3,05 

20500 40,3 -19,9  0,78 -34,46 7,48 3,12 3,15 

21000 40,3 -19,1  0,87 -34,07 7,61 3,20 3,33 

21500 40,3 -19,1  0,90 -33,96 7,47 3,28 3,19 

22000 40,3 -18,7  0,89 -33,57 7,34 3,35 3,28 

22500 40,4 -19,0  0,87 -33,66 7,06 3,75 2,94 

23000 40,4 -19,5  0,88 -33,75 6,92 3,77 2,70 

23500 40,4 -19,3  0,90 -33,35 6,99 3,52 2,66 

24000 40,4 -19,8  0,88 -33,99 6,88 3,88 2,58 

24500 40,4 -19,5  0,91 -33,89 7,01 3,93 2,51 

25000 40,4 -19,3  0,88 -33,00 6,72 3,96 2,14 

25500 40,5 -20,4  0,89 -34,07 6,90 3,66 2,22 

26000 40,5 -21,3  0,86 -35,11 7,02 3,69 2,28 

26500 40,5 -21,1  0,90 -35,20 7,15 3,91 2,36 

 
Sam ple ca lculat ion  

E (dB µV/ m)  =  U (dB µV)  +  AF (dB 1/ m)  +  Corr. (dB)  
U =  Receiver reading 
AF =  Antenna factor 
Corr. =  sum of single correct ion factors of used cables, swit ch unit , distance cor rect ion, amplif ier ( if  applicable)  
Linear interpolat ion will be used for frequencies in between the values in the table. 
Table shows an ext ract  of values.  
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6 .6  Antenna EMCO 3 1 60 - 1 0  ( 2 6 .5  GHz –  40 .0  GHz)  

Frequency 

AF  
EMCO 

3160-10 Corr.   

cable 

loss 1 

( inside 

chamber)  

cable 

loss 2 

(outside 

chamber)  

cable 

loss 3 

(switch 

unit )  

cable 

loss 4 

( to 

receiver)  

distance 

corr.  
( -20 dB/  

decade)  

dLimit  
(meas. 

distance 

( lim it )  

dused  
(meas. 

distance 

(used)  

GHz dB (1/ m)  dB  dB dB dB dB dB m  m 

26,5 43,4 -11,2  4,4       -15,6 3 0,5 

27,0 43,4 -11,2  4,4       -15,6 3 0,5 

28,0 43,4 -11,1  4,5       -15,6 3 0,5 

29,0 43,5 -11,0  4,6       -15,6 3 0,5 

30,0 43,5 -10,9  4,7       -15,6 3 0,5 

31,0 43,5 -10,8  4,7       -15,6 3 0,5 

32,0 43,5 -10,7  4,8       -15,6 3 0,5 

33,0 43,6 -10,7  4,9       -15,6 3 0,5 

34,0 43,6 -10,6  5,0       -15,6 3 0,5 

35,0 43,6 -10,5  5,1       -15,6 3 0,5 

36,0 43,6 -10,4  5,1       -15,6 3 0,5 

37,0 43,7 -10,3  5,2       -15,6 3 0,5 

38,0 43,7 -10,2  5,3       -15,6 3 0,5 

39,0 43,7 -10,2  5,4       -15,6 3 0,5 

40,0 43,8 -10,1  5,5       -15,6 3 0,5 

 
Sam ple ca lculat ion  

E (dB µV/ m)  =  U (dB µV)  +  AF (dB 1/ m)  +  Corr. (dB)  
U =  Receiver reading 
AF =  Antenna factor 
Corr. =  sum of single correct ion factors of used cables, swit ch unit , distance cor rect ion, amplif ier ( if  applicable)  
Linear interpolat ion will be used for frequencies in between the values in the table. 
distance correct ion =  -20 *  LOG (dLimit/  dused) 
Linear interpolat ion will be used for frequencies in between the values in the table. 
Table shows an ext ract  of values.  
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7  Setup Draw ings 

 

 

 
Draw ing 1 : Setup in the Anechoic cham ber. For m easurem ents below 1 GHz the ground 

was replaced by a conduct ing groundplane. 

 

 
 

  
 
Draw ing 2 : Setup for conducted radio tests. 

Shielded RF cable 

Rubidium  

Frequency 
Standard 

OUT 

(object  
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Spect rum  
Analyser 
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8  Measurem ent  Uncertaint ies 

 
 

Test  Case Param eter Uncertainty 

AC Power Line Power 
 

±  3.4 dB 

Field St rength of spurious radiat ion Power 

 
±  5.5 dB 

6 dB /  26 dB /  99%  Bandwidth Power 

Frequency 

±  2.9 dB 

±  11.2 kHz 

Conducted Output  Power Power 

 
±  2.2 dB 

Band Edge Com pliance Power 

Frequency 

±  2.2 dB 

±  11.2 kHz 

Frequency Stability Frequency 

 
±  25 Hz 

Power Spect ral Density Power 

 
±  2.2 dB 

 
 

9  Photo Report  

 

Please see separate photo report . 

 
 


