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Plot 7: Lower band edge – hopping off, Pi/4 DQPSK modulation

Plot 8: Upper band edge – hopping off, Pi/4 DQPSK modulation
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Plot 9: Lower band edge – hopping on, 8DPSK modulation

Plot 10: Upper band edge – hopping on, 8DPSK modulation
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Plot 11: Lower band edge – hopping off, 8DPSK modulation

Plot 12: Upper band edge – hopping off, 8DPSK modulation
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10.8 Band edge compliance radiated 

Description: 

Measurement of the radiated band edge compliance. The EUT is turned in the position that results in the 
maximum level at the band edge. Then a sweep over the corresponding restricted band is performed. The EUT 
is set to single channel mode and the transmit channel is channel 00 for the lower restricted band and channel 
78 for the upper restricted band. The measurement is repeated for all modulations. Measurement distance is 
3m.

Measurement: 

Measurement parameter 
Detector: Peak 
Sweep time: Auto 
Video bandwidth: 1 MHz Peak / 10 Hz AVG 
Resolution bandwidth: 1 MHz 

Span: Lower Band: 2370 – 2400 MHz  
Upper Band: 2480 – 2500 MHz 

Trace-Mode: Max Hold 

Limits:  

FCC IC

Band edge compliance radiated 

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated intentional 
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below 
that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on either an 
RF conducted or a radiated measurement. Attenuation below the general limits specified in Section 15.209(a) is not 
required. In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must also 
comply with the radiated emission limits specified in Section 15.209(a) (see Section 5.205(c)). 

54 dBµV/m AVG 
74 dBµV/m Peak 

Results: 

Scenario Band edge compliance radiated [dBµV/m]

Modulation GFSK Pi/4 DQPSK 8DPSK

Lower restricted band < 54 AVG / < 74 PP < 54 AVG / < 74 PP < 54 AVG / < 74 PP

Upper restricted band < 54 AVG / < 74 PP < 54 AVG / < 74 PP < 54 AVG / < 74 PP

Measurement uncertainty ± 3 dB 

Result: Passed
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Plots:

Plot 1: Lower band edge, GFSK modulation, vertical & horizontal polarization
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Plot 2: Upper band edge, GFSK modulation, vertical & horizontal polarization
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Plot 3: Lower band edge, Pi/4 DQPSK modulation, vertical & horizontal polarization
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Plot 4: Upper band edge, Pi/4 DQPSK modulation, vertical & horizontal polarization
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Plot 5: Lower band edge, 8 DPSK modulation, vertical & horizontal polarization
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Plot 6: Upper band edge, 8 DPSK modulation, vertical & horizontal polarization
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10.9 TX spurious emissions conducted 

Description: 

Measurement of the conducted spurious emissions in transmit mode. The EUT is set to single channel mode 
and the transmit channel is channel 00, channel 39 and channel 78. The measurement is repeated for all 
modulations.  

Measurement: 

Measurement parameter 
Detector: Peak 
Sweep time: Auto 

Video bandwidth: F < 1 GHz:    300 kHz 
F > 1 GHz:    300 kHz 

Resolution bandwidth: F < 1 GHz:    100 kHz 
F > 1 GHz:                100 kHz 

Span: 9 kHz to 25 GHz 
Trace-Mode: Max Hold 

Limits:  

FCC IC

TX spurious emissions conducted 

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated intentional 
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below 
that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on either an RF 
conducted or a radiated measurement. Attenuation below the general limits specified in Section 15.209(a) is not required 
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Results: 

TX spurious emissions conducted 
GFSK - mode 

f [MHz] 
amplitude of 

emission
[dBm]

limit 
max. allowed 

emission power 

actual attenuation 
below frequency of 

operation [dB] 
results 

2402  0.0 30 dBm > 20 Operating frequency 
No peaks detected

-20 dBc 
 complies 

     
     

2441  2.2 30 dBm > 20 Operating frequency 
No peaks detected

-20 dBc 
 complies 

     
     

2480  3.2 30 dBm > 20 Operating frequency 
No peaks detected

-20 dBc 
 complies 

     
     

Measurement uncertainty ± 3 dB 

Result: Passed

Results: 

TX spurious emissions conducted 
Pi/4-DQPSK - mode 

f [MHz] 
amplitude of 

emission
[dBm]

limit 
max. allowed 

emission power 

actual attenuation 
below frequency of 

operation [dB] 
results 

2402  -2.5 30 dBm > 20 Operating frequency 
No peaks detected

-20 dBc 
 complies 

     
     

2441  -0.7 30 dBm > 20 Operating frequency 
No peaks detected

-20 dBc 
 complies 

     
     

2480  0.4 30 dBm > 20 Operating frequency 
No peaks detected

-20 dBc 
 complies 

     
     

Measurement uncertainty ± 3dB 

Result: Passed
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Results: 

TX spurious emissions conducted 
8DPSK - mode 

f [MHz] 
amplitude of 

emission
[dBm]

limit 
max. allowed 

emission power 

actual attenuation 
below frequency of 

operation [dB] 
results 

2402  -2.4 30 dBm > 20 Operating frequency 
No peaks detected

-20 dBc 
 complies 

     
     

2441  -0.6 30 dBm > 20 Operating frequency 
No peaks detected

-20 dBc 
 complies 

     
     

2480  0.6 30 dBm > 20 Operating frequency 
No peaks detected

-20 dBc 
 complies 

     
     

Measurement uncertainty ± 3dB 

Result: Passed
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Plots:

Plot 1: lowest channel – 2402 MHz, GFSK modulation 

Plot 2: middle channel – 2441 MHz, GFSK modulation
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Plot 3: highest channel – 2480 MHz, GFSK modulation

Plot 4: lowest channel – 2402 MHz, Pi / DQPSK modulation
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Plot 5: middle channel – 2441 MHz, Pi / DQPSK modulation

Plot 6: highest channel – 2480 MHz, Pi / DQPSK modulation



Test report no.: 1-6593/13-01-08

2014-05-19  Page 49 of 73 

Plot 7: lowest channel – 2402 MHz, 8 DPSK modulation

Plot 8: middle channel – 2441 MHz, 8 DPSK modulation
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Plot 9: highest channel – 2480 MHz, 8 DPSK modulation



Test report no.: 1-6593/13-01-08

2014-05-19  Page 51 of 73 

10.10 TX spurious emissions radiated 

Description: 

Measurement of the radiated spurious emissions in transmit mode. The EUT is set to single channel mode and 
the transmit channel is channel 00, channel 39 and channel 78. The measurement is performed in the mode 
with the highest output power.  

Measurement: 

Measurement parameter 
Detector: Peak / Quasi Peak 
Sweep time: Auto 

Video bandwidth: 3 x RBW 
Remeasurement:    10 Hz 

Resolution bandwidth: F < 1 GHz:    100 kHz 
F > 1 GHz:    1 MHz 

Span: 30 MHz to 25 GHz 
Trace-Mode: Max Hold 
Measured Modulation:   GFSK      Pi/4 DQPSK       8DPSK 

The modulation with the highest output power was used to perform the transmitter spurious emissions. If 
spurious were detected a re-measurement was performed on the detected frequency with each modulation. 

Limits:  

FCC IC

TX spurious emissions radiated 

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated intentional 
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below 
that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on either an RF 
conducted or a radiated measurement. Attenuation below the general limits specified in Section 15.209(a) is not required. 
In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the 
radiated emission limits specified in §15.209(a) (see §15.205(c)). 

§15.209 

Frequency (MHz) Field strength (dBµV/m) Measurement distance 

30 - 88 30.0 10 

88 – 216 33.5 10 

216 – 960 36.0 10 

Above 960 54.0 3 
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Results: 

TX spurious emissions radiated [dBµV/m] 
2402 MHz 2441 MHz 2480 MHz 

F [MHz] Detector Level 
[dBµV/m] F [MHz] Detector Level 

[dBµV/m] F [MHz] Detector Level 
[dBµV/m]

For emissions below 1 GHz, please 
take a look at the table below the  

1 GHz plot. 

For emissions below 1 GHz, please 
take a look at the table below the  

1 GHz plot. 

For emissions below 1 GHz, please 
take a look at the table below the  

1 GHz plot. 
15201.4 Peak 34.1       

19220.1 Peak 30.4       
         
         

Measurement uncertainty ± 3 dB 

Result: Passed

Note:  The limit was recalculated with 20 dB / decade (Part 15.31) for all radiated spurious emissions 30 MHz 
 to 1 GHz from 3 meter limit to a 10 meter distance. (40dB/decade for emissions < 30MHz)
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Plots:

Plot 1: 30 MHz to 1 GHz, TX mode, channel 00, vertical & horizontal polarization 
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(dBµV/

m) 
Margin

(dB) 
Meas.
Time 
(ms) 

Bandwidth 
(kHz) 

Height 
(cm) Pol Azimuth 

(deg) 
Corr. 
(dB) 

48.036000 20.01 30.00 9.99 1000.0 120.000 105.0 V 94.0 13.3 
120.014100 20.36 33.50 13.14 1000.0 120.000 170.0 V 190.0 10.2 
166.578000 23.45 33.50 10.05 1000.0 120.000 98.0 V 100.0 9.6 
233.226600 18.63 36.00 17.37 1000.0 120.000 116.0 V 280.0 12.8 
735.502800 20.63 36.00 15.37 1000.0 120.000 170.0 H 271.0 23.3 
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Plot 2: 1 GHz to 12.75 GHz, TX mode, channel 00, vertical & horizontal polarization 
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The carrier signal is notched with a 2.4 GHz band rejection filter. 

Plot 3: 12.75 GHz to 18 GHz, TX mode, channel 00, vertical & horizontal polarization 
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Plot 4: 18 GHz to 26 GHz, TX mode, channel 00, vertical & horizontal polarization 
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Plot 5: 30 MHz to 1 GHz, TX mode, channel 39, vertical & horizontal polarization 
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(deg) 
Corr. 
(dB) 

51.031350 18.97 30.00 11.03 1000.0 120.000 98.0 V 261.0 13.3 
120.009750 20.88 33.50 12.62 1000.0 120.000 105.0 V 171.0 10.2 
166.016700 20.28 33.50 13.22 1000.0 120.000 127.0 V 100.0 9.6 
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Plot 6: 1 GHz to 12.75 GHz, TX mode, channel 39, vertical & horizontal polarization 
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The carrier signal is notched with a 2.4 GHz band rejection filter. 

Plot 7: 12.75 GHz to 18 GHz, TX mode, channel 39, vertical & horizontal polarization 
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Plot 8: 18 GHz to 26 GHz, TX mode, channel 39, vertical & horizontal polarization 
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Plot 9: 30 MHz to 1 GHz, TX mode, channel 78, vertical & horizontal polarization 
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Meas.
Time 
(ms) 
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Height 
(cm) Pol Azimuth 

(deg) 
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(dB) 

50.231550 14.57 30.00 15.43 1000.0 120.000 105.0 V 273.0 13.4 
119.998800 23.70 33.50 9.80 1000.0 120.000 106.0 V 190.0 10.2 
166.551600 19.75 33.50 13.75 1000.0 120.000 98.0 V 10.0 9.6 
299.848800 16.55 36.00 19.45 1000.0 120.000 98.0 V 1.0 14.5 
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Plot 10: 1 GHz to 12.75 GHz, TX mode, channel 78, vertical & horizontal polarization 
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The carrier signal is notched with a 2.4 GHz band rejection filter. 

Plot 11: 12.75 GHz to 18 GHz, TX mode, channel 78, vertical & horizontal polarization 
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Plot 12: 18 GHz to 26 GHz, TX mode, channel 78, vertical & horizontal polarization 
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10.11 RX spurious emissions radiated 

Description: 

Measurement of the radiated spurious emissions in idle/receive mode. The EUT is detached so all oscillators 
are active.  

Measurement: 

Measurement parameter 
Detector: Peak / Quasi peak 
Sweep time: Auto 

Video bandwidth: 3 x RBW 
Remeasurement: 10 Hz 

Resolution bandwidth: F < 1 GHz: 100 kHz 
F > 1 GHz: 1 MHz 

Span: 30 MHz to 25 GHz 
Trace-Mode: Max Hold 

Limits:  

FCC IC

RX Spurious Emissions Radiated 

Frequency (MHz) Field strength (dBµV/m) Measurement distance 

30 - 88 30.0 10 

88 – 216 33.5 10 

216 – 960 36.0 10 

Above 960 54.0 3 

Results:

RX spurious emissions radiated [dBµV/m] 

F [MHz] Detector Level [dBµV/m] 
For emissions below 1 GHz, please take a look at the table below the 1 GHz plot. 

   
   
   
   

Measurement uncertainty ±3 dB 

Result: Passed

Note:  The limit was recalculated with 20 dB / decade (Part 15.31) for all radiated spurious emissions 30 MHz 
 to 1 GHz from 3 meter limit to a 10 meter distance. (40dB/decade for emissions < 30MHz)
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Plots:

Plot 1: 30 MHz to 1 GHz, RX mode, vertical & horizontal polarization 
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47.975100 20.21 30.00 9.79 1000.0 120.000 134.0 V 88.0 13.3 
119.986050 20.88 33.50 12.62 1000.0 120.000 98.0 V 171.0 10.2 
166.008000 21.12 33.50 12.38 1000.0 120.000 98.0 V 100.0 9.6 
232.388250 18.74 36.00 17.26 1000.0 120.000 131.0 V 280.0 12.8 
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Plot 2: 1 GHz to 12.75 GHz, RX mode, vertical & horizontal polarization 
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Plot 3: 12.75 GHz to 18 GHz, RX mode, vertical & horizontal polarization 
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Plot 4: 18 GHz to 26 GHz, RX mode, vertical & horizontal polarization 
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10.12 Spurious emissions radiated < 30 MHz 

Description: 

Measurement of the radiated spurious emissions in transmit mode below 30 MHz. The EUT is set to single 
channel mode and the transmit channel is channel 39. This measurement is representative for all channels and 
modes. If peaks are found channel 00 and channel 78 will be measured too. The measurement is performed in 
the mode with the highest output power. The limits are recalculated to a measurement distance of 3 m with 40 
dB/decade according CFR Part 2. 

Measurement: 

Measurement parameter 
Detector: Peak / Quasi peak 
Sweep time: Auto 

Video bandwidth: F < 150 kHz: 200 Hz 
F > 150 kHz: 9 kHz 

Resolution bandwidth: F < 150 kHz: 1 kHz 
F > 150 kHz: 100 kHz 

Span: 9 kHz to 30 MHz 
Trace-Mode: Max Hold 

Limits:  

FCC IC

TX spurious emissions radiated < 30 MHz 

Frequency (MHz) Field strength (dBµV/m) Measurement distance 

0.009 – 0.490 2400/F(kHz) 300 

0.490 – 1.705 24000/F(kHz) 30 

1.705 – 30.0 30 30 

Results: 

TX spurious emissions radiated < 30 MHz [dBµV/m] 
F [MHz] Detector Level [dBµV/m] 

No  peaks detected 
   
   

Measurement uncertainty ± 3 dB 

Result: Passed
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Plots:

Plot 1: 9 kHz to 30 MHz, TX mode
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Plot 4: 9 kHz to 30 MHz, RX mode 
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10.13 Spurious emissions conducted < 30 MHz 

Description: 

Measurement of the conducted spurious emissions in transmit mode below 30 MHz. The EUT is set to single 
channel mode and the transmit channel is channel 39. This measurement is representative for all channels and 
modes. If peaks are found channel 00 and channel 78 will be measured too. The measurement is performed in 
the mode with the highest output power. Both power lines, phase and neutral line, are measured. Found peaks 
are remeasured with average and quasi peak detection to show compliance to the limits. 

Measurement: 

Measurement parameter 
Detector: Peak - Quasi peak / average 
Sweep time: Auto 

Video bandwidth: F < 150 kHz:    200 Hz 
F > 150 kHz:    9 kHz 

Resolution bandwidth: F < 150 kHz:    1 kHz 
F > 150 kHz:    100 kHz 

Span: 9 kHz to 30 MHz 
Trace-Mode: Max Hold 

Limits:  

FCC IC

TX spurious emissions conducted < 30 MHz 

Frequency (MHz) Quasi-peak (dBµV/m) Average (dBµV/m) 

0.15 – 0.5 66 to 56* 56 to 46* 

0.5 – 5 56 46 

5 – 30.0 60 50 

*Decreases with the logarithm of the frequency 

Results: 

TX spurious emissions conducted < 30 MHz [dBµV/m] 
F [MHz] Detector Level [dBµV/m] 

No peaks detected 
   

   
   
   

Measurement uncertainty ± 3 dB 

Result: Passed
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Plots:

Plot 1: 150 kHz to 30 MHz, TX mode
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Plot 2: 150 kHz to 30 MHz, RX mode
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11 Test equipment and ancillaries used for tests 

Typically, the calibrations of the test apparatus are commissioned to and performed by an accredited calibration 
laboratory. The calibration intervals are determined in accordance with the DIN EN ISO/IEC 17025. In addition 
to the external calibrations, the laboratory executes comparison measurements with other calibrated test 
systems or effective verifications. Weekly chamber inspections and range calibrations are performed. Where 
possible, rf-generating and signalling equipment as well as measuring receivers and analyzers are connected to 
an external high-precision 10 MHz reference (GPS-based or rubidium frequency standard). 

In order to simplify the identification of the equipment used at some special tests, some items of test equipment 
and ancillaries can be provided with an identifier or number in the equipment list below (Lab/Item). 

No. Lab / Item Equipment Type Manufact. Serial No. INV. No 
Cetecom

Kind of 
Calibration 

Last
Calibration 

Next
Calibration 

11 9 Artificial Mains 9 
kHz to 30 MHz ESH3-Z5 R&S 828576/020 300001210 Ve 30.01.2014 30.01.2016 

2 9 Isolating 
Transformer 

MPL   
IEC625
Bus
Regeltrennt
ravo 

Erfi 91350 300001155 ne   

3 n. a. Switch / Control 
Unit 3488A HP

Meßtechnik  300001691 ne   

4 n. a. Power Supply 
DC

NGPE
40/40 R&S 388 400000078 vlKI! 21.08.2012 21.08.2014 

5 n. a. 

Power Sensor 
50 Ohms, 10 
MHz - 18 GHz, 
1 nW - 20 mW 

NRV-Z1 R&S 833894/011 300002681-
0010 k 22.08.2012 22.08.2014 

6 n. a. Hygro-
Thermometer 

-/-, 5-45°C, 
20-100%rF Thies Clima -/- 400000080 izw 29.10.2013 29.10.2015 

7 n. a. 
Vector Signal 
Generator, 300 
kHz to 2.2 GHz 

SMIQ03B R&S 835541/055 300002681-
0001 k 18.08.2011 18.08.2014 

8 n. a. 

Signal
Generator
0.01/2 - 20 
GHz, Frequ. 
Resol. 0.1Hz 

SMP02 R&S 835133/011 300002681-
0003 k 12.08.2011 12.08.2014 

9 n. a. Dual Channel 
Power Meter NRVD R&S 835430/044 300002681-

0004 k 22.08.2012 22.08.2014 

10 n. a. 

Signal Analyzer 
20Hz-26,5GHz-
150 to + 30 
DBM

FSIQ26 R&S 835540/018 300002681-
0005 k 30.01.2014 30.01.2016 

11 n. a. 

Frequency 
Standard 
(Rubidium
Frequency 
Standard) 

MFS
(Rubidium) 

R&S
(Datum) 002 300002681-

0009 Ve 21.08.2012 21.08.2014 

12 n. a. Directional 
Coupler 101020010 Krytar 70215 300002840 ev   

13 n. a. DC-Blocker 8143 Inmet Corp. none 300002842 ne   
14 n. a. Powersplitter 6005-3 Inmet Corp.  300002841 ev   

15 n. a. Temperature 
Test Chamber VT 4002 Heraeus

Voetsch 
58566046820
010 300003019 Ve 26.09.2013 26.09.2015 

16 n. a. 
CBT (Bluetooth 
Tester + EDR 
Signalling) 

CBT
1153.9000
K35

R&S 100185 300003416 vlKI! 21.08.2012 21.08.2014 

17 n. a. 

Spectrum
Analyzer 9kHz 
to 30GHz -
140..+30dBm 

FSP30 R&S 100886 300003575 k 22.08.2012 22.08.2014 

18 n. a. 

NRP Power 
meter Display 
and control unit 
AC sup 

NRP + 
NRP-Z81 R&S 100212 + 

100010 300003780 vlKI! 22.01.2014 22.01.2016 

19 n. a. 
CBT-K57
Software-Option 
for CBT/CBT32 

CBT-K57 R&S 101051 300003910 ne   

20 45 Switch-Unit 3488A HP
Meßtechnik 2719A14505 300000368 g   

21 n. a. EMI Test 
Receiver ESCI 3 R&S 100083 300003312 k 27.01.2014 27.01.2015 

22 n. a. Antenna Tower Model 2175 ETS- 64762 300003745 izw   
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LINDGREN 

23 n. a. Positioning 
Controller Model 2090 ETS-

LINDGREN 64672 300003746 izw   

24 n. a. Turntable 
Interface-Box 

Model
105637 

ETS-
LINDGREN 44583 300003747 izw   

25 n. a. 

TRILOG
Broadband 
Test-Antenna 
30 MHz - 3 GHz 

VULB9163 Schwarzbe
ck 295 300003787 k 22.04.2014 21.04.2016 

26 n. a. 

Double-Ridged
Waveguide 
Horn Antenna 
1-18.0GHz 

3115 EMCO
Elektronik 9709-5290 300000212 k 23.07.2013 23.07.2015 

27 n. a. Highpass Filter WHK1.1/15
G-10SS Wainwright 37 400000148 ne   

28 n. a. Highpass Filter WHKX7.0/1
8G-8SS Wainwright 18 300003789 ne   

29 n. a. Spectrum-
Analyzer FSU26 R&S 200809 300003874 k 22.01.2014 22.01.2015 

30 n. a. 
Broadband 
Amplifier 0.5-18 
GHz

CBLU5184
540 CERNEX 22050 300004482 ev   

31 n. a. 4U RF Switch 
Platform L4491A 

Agilent
Technologi
es

MY50000032 300004510 ne   

32 n. a. Messrechner 
und Monitor 

Intel Core 
i3 3220/3,3 
GHz,
Prozessor 

2V2403033A
5421 300004591 ne   

33 n. a. NEXIO EMV-
Software BAT EMC EMCO  300004682 ne   

Agenda: Kind of Calibration 

k calibration / calibrated  EK limited calibration 
ne not required (k, ev, izw, zw not required)  zw cyclical maintenance (external cyclical maintenance) 
ev periodic self verification  izw internal cyclical maintenance 
Ve long-term stability recognized  g blocked for accredited testing 
vlkI! Attention: extended calibration interval  
NK! Attention: not calibrated  *) next calibration ordered / currently in progress 

12 Observations 

No observations exceeding those reported with the single test cases have been made. 
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Annex A Document history 

Version Applied changes Date of release 

 Initial release 2014-05-19 

Annex B Further information 

Glossary 

AVG - Average 
DUT - Device under test 
EMC - Electromagnetic Compatibility 
EN - European Standard 
EUT - Equipment under test 
ETSI - European Telecommunications Standard Institute 
FCC - Federal Communication Commission 
FCC ID - Company Identifier at FCC 
HW - Hardware 
IC - Industry Canada 
Inv. No. - Inventory number 
N/A - Not applicable 
PP - Positive peak  
QP - Quasi peak 
S/N - Serial number 
SW - Software 
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Annex C Accreditation Certificate 

 Front side of certificate Back side of certificate 

Note: 

The current certificate including annex is published on our website (see link below) or may be received 
from CETECOM ICT Services on request. 

http://www.cetecom.com/eu/de/cetecom-group/europa/deutschland-saarbruecken/akkreditierungen.html


