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TEST SUMMARY

5.1.1 RF OUTPUT POWER
RESULT:  PASS

5.1.2 POWER SPECTRAL DENSITY
RESULT:  PASS

5.1.3 DUTY CYCLE, TX-SEQUENCE, TX-GAP
RESULT:  PASS

5.1.4 MEDIUM UTILISATION FACTOR
RESULT:  PASS

5.1.5 ADAPTIVITY
RESULT:  N/A

5.1.6 OccupPIED CHANNEL BANDWIDTH
RESULT: PASS

5.1.7 TRANSMITTER UNWANTED EMISSIONS IN THE OOB DOMAIN
RESULT:  PASS

5.1.8 TRANSMITTER UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN
RESULT:  PASS

5.2.1 RECEIVER SPURIOUS EMISSIONS
RESULT:  PASS

5.2.2 RECEIVER BLOCKING
RESULT:  PASS

6.1.1 ELECTRICAL SAFETY REQUIREMENT
RESULT:  PASS

6.1.2 HumAN EXPOSURE TO EM FIELDS
RESULT:  PASS

6.2.1 ELECTROMAGNETIC COMPATIBILITY REQUIREMENT
RESULT:  PASS
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1. General Remarks

1.1 Complementary Materials

Null.

1.2 Test Specifications

The following standards were applied.

Table 1: Applied Standard and Test Levels

Radio

EN 300 328 V2.1.1:2016
Health

EN 62479:2010
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2. Test Sites

2.1 Test Facilities

MRT Technology (Suzhou) Co., Ltd.
D8 Building, Youxin Industrial Park, No.2 Tian'edang Rd., Wuzhong Economic
Development Zone, Suzhou, China

The used test equipment is in accordance with CISPR 16-1 series standards for
measurement of radio interference.

MRT Lab is accredited to ISO 17025 by the American Association for Laboratory
Accreditation (A2LA) under the American Association for Laboratory Accreditation
Program (A2LA Cert. No. 3628.01) in EMC, Telecommunications and Radio testing for
FCC, Industry Canada, EU and TELEC Rules.

2.2 List of Test and Measurement Instruments

Table 2: List of Test and Measurement Equipment

RF Output Power

Instrument Manufacturer | Type No. Asset No. Calgégue
Power Meter Agilent U2021XA | MRTSUE06030 | 16.11.2019
Programmable Temperature BYH-
& Humidity Chamber BAOYT 1500L MRTSUEO6051 | 16.11.2019
Thermohygrometer Testo 608-H1 MRTSUE06401 | 08.08.2020
Power Spectral Density
Instrument Manufacturer | Type No. Asset No. CalgétDeue
Spectrum Analyzer Agilent N9020A | MRTSUEO06106 | 15.04.2020
EXA Signal Analyzer Keysight N9010B | MRTSUE06452 | 11.07.2020
Thermohygrometer Testo 608-H1 MRTSUE06401 | 08.08.2020
Occupied Channel Bandwidth
Instrument Manufacturer | Type No. Asset No. Calg.atDeue
Spectrum Analyzer Agilent N9020A | MRTSUE06106 | 15.04.2020
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EXA Signal Analyzer Keysight N9010B | MRTSUEO06452 | 11.07.2020
Thermohygrometer Testo 608-H1 | MRTSUE06401 | 08.08.2020
Transmitter Unwanted Emissions in the OOB Domain
Instrument Manufacturer | Type No. Asset No. Calg.atDeue
Vector Signal Generator Agilent E4438C | MRTSUE06026 | 16.11.2019
EXA Signal Analyzer Keysight N9010B | MRTSUEO06452 | 11.07.2020
Thermohygrometer Testo 608-H1 | MRTSUE06401 | 08.08.2020
Transmitter Spurious Emissions and Receiver Spurious Emissions
Instrument Manufacturer |  Type No. Asset No. Calg.atDeue
EMI Test Receiver R&S ESR7 MRTSUEO06001 | 01.08.2020
PXA Signal Analyzer Keysight N9030B MRTSUEO06395 | 25.09.2019
Microwave System Agilent 83017A | MRTSUE06076 | 16.11.2019
Amplifier
Preamplifier Schwarzbeck | BBV 9721 | MRTSUE06121 | 11.06.2020
Bilog Period Antenna Schwarzbeck | VULB 9168 | MRTSUE06172 | 30.03.2020
Broad Band Horn Antenna | Schwarzbeck | BBHA9120D | MRTSUE06023 | 19.10.2019
Thermohygrometer Testo 608-H1 MRTSUE06403 | 08.08.2020
Anechoic Chamber TDK Chzré‘ﬁ’er' MRTSUE06212 | 30.04.2020
Receiver Blocking
Instrument Manufacturer Type No. Asset No. CalgéPeue
Vector Signal Generator Agilent E4438C MRTSUE06026 | 16.11.2019
Spectrum Analyzer Agilent N9020A MRTSUEO06106 | 15.04.2020
EXA Signal Analyzer Keysight N9010B MRTSUEQ6457 | 18.07.2020
Directional Coupler Narda 4216-20 MRTSUEO06065 | 26.03.2020
Wideband Radio R&S CMW 500 | MRTSUE06243 | 16.11.2019
Communication Tester
Power Splitter Mini-Circuits ZFRSSE_123_ MRTSUE06122 N/A
Thermohygrometer Testo 608-H1 MRTSUE06402 | 08.08.2020




A TUVRheinland®

Produkte
Products
Prifbericht - Nr.: 50284810 001 Seite 8 von 30
Test Report No.: Page 8 of 30
2.3 Measurement Uncertainty
Table 3: Emission Measurement Uncertainty
Parameter Uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +1.5dB
Power Spectral Density, conducted + 3 dB
Unwanted Emissions, conducted + 3 dB
All emissions, radiated + 6 dB
Temperature +3°C
Supply voltages +3 %
Time +5 %
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3. General Product Information

3.1 Product Function and Intended Use
The EUT (Equipment Under Test) is a smart plug which support Zigbee.
For details refer to the User Manual, Circuit Diagram and clause 3.2 of this report.

The aim of this report is to evalute the Zigbee RF characteristics of the EUT.

3.2 System Details

Table 4: Technical Specification of EUT

General Description of EUT

Product Name: Smart Plug
Model No.: SP-EUCO1
Rated Voltage: 250V AC, 50/60 Hz , 10 A, MAX. 2300 W

Extreme operating temperature: | 0~35°C
Technical Specification of Zigbee

Frequency Range: 2405~2480MHz
Modulation Type: OQPSK

Antenna Type: Internal antenna
Antenna Gain: 3 dBi

Receiver Category: 2

Adaptivity: Non-adaptivity device

3.3 Independent Operation Modes

Table 5: Independent Operation Modes

Test Mode Channel Frequency
Tx Rx Normal s [MHz]
T™M1 TM4 T™M7 11 2405
TM2 TMS TM8 18 2440
TM3 TM6 TM9 26 2480

Note: The EUT was set into continuous transmitting or receiving mode in Tx or Rx mode.
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Table 6: Power Parameter Setting Value

Channel Number Chann(i:-ll\/lllz_lrze]quency Power Parameter Setting Value
11 2405 6
18 2440 6
26 2480 6

3.4 Noise Suppressing Parts

Refer to schematics.
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4. Test Set-up and Operation Modes

4.1 Test Methodology

Radio: The equipment under test (EUT) was configured at its highest power
output in order to measure its highest possible radiation and conducted level. The test
modes were adapted accordingly in reference to the instructions for use.

4.2 Physical Configuration for Testing

The EUT was designed to get into related working mode with the control of computer.
Notes:

For antenna conducted measurements, the antenna was replaced by a 50Q antenna
connector.

For antenna radiated measurements, the associated cables and computer were
removed.

For more details, refer to section: Photographs of the Test Set-Up.

4.3 Test Operation and Test Software

Null.

4.4 Special Accessories and Auxiliary Equipment
Null.

4.5 Countermeasures to achieve EMC Compliance

Null.
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5. Test Results RADIO

5.1 Transmitter Parameters

5.1.1 RF output power
RESULT:

Date of testing
Ambient temperature
Relative humidity
Atmospheric pressure
Test requirement
Test procedure
Normal test voltage
Low test temperature
Normal test temperature
High test temperature
Test modes applied

31.07.2019

25°C
52%

101kPa

PASS

EN 300 328 V2.1.1:2016, clause 4.3.2.2
EN 300 328 V2.1.1:2016, clause 5.4.2.2
AC 250V, 50Hz

0°C
25°C
35°C

TM1 to TM3

Table 7: RF output power, Normal Temperature

Temp. Freq. | Pburst | Antenna Gain | E.I.LR.P | Limit
0 TestMode | Ch.No. | 1 | 1dBm] [dBi] [dBm] | [dBm]
[O]
™M1 11 2405 | 6.60 3 9.60 | 20.00
25 TM2 18 2440 | 6.62 3 9.62 | 20.00
™3 26 2480 | 6.72 3 9.72 | 20.00
Note:

E.I.R.P = Ppust + Antenna Gain.

Pourst: The highest burst power value measured in observant duration.
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Table 8: RF output power, Extreme Low Temperature

Temp. Freq. | Pburst | Antenna Gain E.LR.P Limit
[m]p U et | Gt M- [Mqu] [dBm] [dBi] [dBm] | [dBm]
™1 11 2405 | 6.75 3 9.75 | 20.00
0 ™2 18 | 2440 | 6.79 3 9.79 | 20.00
T™3 26 | 2480 | 6.90 3 9.90 | 20.00

Note:

E.I.R.P = Ppust + Antenna Gain.
Pourst: The highest burst power value measured in observant duration.

Table 9: RF output power, Extreme High Temperature

Temp. Freq. | Pburst | Antenna Gain E.LR.P Limit
[u]p EsilnEee ) Gl e [MH(;] [dBm] [dBi] [dBm] | [dBm]
™1 11 2405 | 6.61 3 9.61 | 20.00
40 ™2 18 | 2440 | 6.65 3 9.65 | 20.00
T™3 26 | 2480 | 6.80 3 9.80 | 20.00

Note:

E.I.R.P = Ppust + Antenna Gain.
Pourst: The highest burst power value measured in observant duration.
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5.1.2 Power Spectral Density

RESULT: PASS
Date of testing : 31.07.2019

Ambient temperature . 25°C

Relative humidity : 52%

Atmospheric pressure . 101kPa

Test requirement : EN 300 328 V2.1.1:2016, clause 4.3.2.3
Test procedure : EN 300 328 V2.1.1:2016, clause 5.4.3.2
Normal test voltage : AC 250V, 50Hz

Test modes applied : TM1 to TM3

Table 10: Power spectral density

Freq. Total PSD Limit
sl liEel G- - [MHc;] [dBm/MHz] [dBm/MHz]
™1 11 2405 8.40 10.00
™2 18 2440 8.35 10.00
T™3 26 2480 8.45 10.00




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: 50284810 001 Seite 15 von 30
Test Report No.: Page 15 of 30

5.1.3 Duty Cycle, Tx-sequence, Tx-gap

RESULT:

Date of testing
Ambient temperature
Relative humidity
Atmospheric pressure
Test requirement
Test procedure
Normal test voltage

PASS

07.08.2019

25°C

52%

101kPa

EN 300 328 V2.1.1:2016, clause 4.3.2.4

EN 300 328 V2.1.1:2016, clause 5.4.2.2.1.4
AC 250V, 50Hz

Table 11: Duty Cycle, Tx-sequence, Tx-gap

Value Limit Result
Tx-sequence | 727.5us <10ms Pass
Tx-gap 3.915ms =23.5ms Pass
Duty Cycle 15.67% < maximum value declared by the manufacturer Pass
Figure 1: Duty Cycle, Tx-sequence, Tx-gap
Spectrum | [%]
Ref Level 17.00 dBm Offset 17.00 dB @ RBW 3 MHz
@ Att 10 dB & SWT 15 ms & ¥YBW 3 MHz
SiGL -
@ LRm Clrw
10 b - 1 D4[1] D 0.02 dB
m T f 3.91500 ms
M1[1] 11.03 dBm
0 dérm 6.90000 ms
-10 dBm
-20 dBm
-30 dEm
-0 dBm
-50 dEm
o, L LS PR LT Nt ML ol b el L‘" Lt 4 4
-70 dBm
-0 dBm
CF 2.42 GHz 2001 pts 1.5ms/
Marker
Type | Ref | Tre | ¥-value | Y-value | Function Function Result |
M1 1 5.9 ms 11.02 dBm
01 M1 1 727.5 ps -0.18 dB
M3 1 5.9 ms 11.03 dBfm
D4 3 1 3.915 ms 0.0z de
1 Ready ARNNNENND i

Date: 7.AUG.2019 11:36:05
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5.1.4 Medium Utilisation Factor

RESULT:

Date of testing : 07.08.2019
Ambient temperature : 25°C

Relative humidity . 52%
Atmospheric pressure : 101kPa

Test requirement . EN 300 328 V2.1.
Test procedure . EN 300 328 V2.1.
Normal test voltage : AC 250V, 50Hz

Table 12: Medium Utilisation Factor

PASS

1:2016, clause 4.3.2.5
1:2016, clause 5.4.2.2.1.4

MU Value Limit Result
1.53% <10% Pass
Note:
MU = (P/100mW)*DC
Where:

MU is Medium Utilization
P is the RF output power expressed in mW
DC is the Duty Cycle expressed in %
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5.1.5 Adaptivity
RESULT: N/A

Test requirement : EN 300 328 V2.1.1:2016, clause 4.3.2.6

Note:

This requirement does not apply to non-adaptive equipment or adaptive equipment
operating in a non-adaptive mode providing the equipment complies with the
requirements and/or restrictions applicable to non-adaptive equipment.

In addition, this requirement does not apply for equipment with a maximum declared RF
Output power level of less than 10dBm e.i.r.p. or for equipment when operating in a
mode where the RF Output power is less than 10 dBm e.i.r.p.

Therefore, this measurement is not required.
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5.1.6 Occupied Channel Bandwidth

RESULT: PASS
Date of testing : 31.07.2019

Ambient temperature . 25°C

Relative humidity : 52%

Atmospheric pressure . 101kPa

Test requirement : EN 300 328 V2.1.1:2016, clause 4.3.2.7
Test procedure : EN 300 328 V2.1.1:2016, clause 5.4.7.2
Normal test voltage : AC 250V, 50Hz

Test modes applied : TM1, TM3

Table 13: Occupied channel bandwidth

Frequency 99% Bandwidth .
Test Mode [MHz] [MHz] Verdict
TM1 2405 2.0682 PASS
TM3 2480 2.0807 PASS

Note:
The Occupied Channel Bandwidth for each frequency fall completely within the band given in
clause 1 2.4 GHz to 2.4835 GHz..
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Figure 2: Occupied Channel Bandwidth, TM1

= Keysight Spectrum Analyzer - Occupied BW
E RF DC | SENSE:INT] [ ALIGH AUTO _ [07:56:21 PMJul 31,2019
Center Freq 2.40 000 GHz Center Freq: 2.405000000 GHz Radio Std: None

) Trig: Free Run Avg|Hold:>1/1
! #IFGain:Low #Atten: 10dB Radio Device: BTS

Mkr1 2.40511 GHz

Ref Offset 11 dB

Ref 10.00 dBm -6.7249 dBm

Center Freq
2.405000000 GHz

Center 2.405 GHz ' "~ Span 10 MHz

#Res BW 10 kHz #VEBW 30 kHz #Sweep 15 SESIED

1.000000 MHz
Auto Man

Occupied Bandwidth Total Power 8.64 dBm

2.0682 MHz Freq Offset
Transmit Freq Error 20.019 kHz % of OBW Power  99.00 % s
x dB Bandwidth 2.501 MHz xdB -26.00 dB

MSG % STATUS

Figure 3: Occupied Channel Bandwidth, TM3

we Keysight Spectrum Analyzer - Occupied BW
RE 50Q DC | SENSE:INT] [ ALIGN AUTO  [07:44:11 PMJul 31, 2019

B
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
) Trig: Free Run Avg|Held:>1/1

#IFGain:Low #Atten: 10 dB Radio Device: BTS

Mkr1 2.47993 GHZ
Ref 10.00 dBm *7.1919 dBm

Center Freq
2.480000000 GHz

Center 2.48 GHz ' ~ Span 10 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 15

CF Step
1.,000000 MHz
Auto Man

Occupied Bandwidth Total Power 8.63 dBm
2.0807 MHz Freq Offset

Transmit Freq Error 21.171 kHz % of OBW Power  99.00 % tH
x dB Bandwidth 2.504 MHz x dB -26.00 dB

MSG % STATUS
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5.1.7 Transmitter unwanted emissions in the OOB domain

RESULT:

Date of testing
Ambient temperature
Relative humidity
Atmospheric pressure
Test requirement
Test procedure
Normal test voltage
Test modes applied

PASS

31.07.2019

25°C

54%

101kPa

EN 300 328 V2.1.1:2016, clause 4.3.2.8
EN 300 328 V2.1.1:2016, clause 5.4.8.2
AC 250V, 50Hz

T™M1, TM3

Table 14: Transmitter unwanted emissions in the OOB domain

Mode Domain Reading Values Gaip Maxvrgﬁjaessured Limit
[dBm/MHZ] [dBI] [dBm/MHZ] [dBm/MHZ]
™1 2400-2BW ~ 2400-BW -63.46 -60.46 -20
2400-BW ~ 2400 -59.30 3 -56.30 -10
™3 2483.5 ~ 2483.5+BW -55.92 -52.92 -10
2483.5+BW ~ 2483.5+2BW -61.68 -58.68 -20
Note:

Max measured Values = Reading Values + Antenna gain
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5.1.8 Transmitter unwanted emissions in the spurious domain

RESULT:

Date of testing
Ambient temperature

Relative humidity

Atmospheric pressure

Test requirement
Test procedure

Normal test voltage
Test modes applied

01.08.2019

25°C
52%
101kPa

PASS

EN 300 328 V2.1.1:2016, clause 4.3.2.9
EN 300 328 V2.1.1:2016, clause 5.3.9.2

AC 250V, 50Hz

T™M1, TM3

Table 15: Transmitter unwanted emissions in the spurious domain

Mode Freq. Measure Level RE:S;TQ Over Limit | Limit | Correct Factor | Detector Pol
[MHZ] [dBm] [dBm] [dB] [dBm] [dB] Type '
45.520 -63.885 -91.506 -27.885 -36 27.621 PK
202.180 -63.558 -90.360 -9.558 -54 26.802 RMS H
4812.875 -53.201 -70.136 -23.201 -30 16.935 PK
TM1 50.855 -64.052 -88.724 -10.052 -54 24.672 PK
95.960 -62.561 -95.935 -8.561 -54 33.374 PK Vv
4812.875 -51.418 -68.808 -21.418 -30 17.390 PK
7421.375 -50.930 -75.037 -20.930 -30 24.107 PK
49.885 -68.071 -93.995 -14.071 -54 25.924 PK
200.255 -66.479 -92.670 -12.479 -54 26.191 RMS H
5089.000 -54.494 -72.644 -24.494 -30 18.150 PK
™3 7656.375 -49.975 -73.228 -19.975 -30 23.253 PK
95.960 -61.617 -94.991 -7.617 -54 33.374 PK
107.600 -62.773 -92.477 -8.773 -54 29.704 PK Vv
4501.500 -52.832 -69.332 -22.832 -30 16.500 PK
6175.875 -51.403 -72.120 -21.403 -30 20.717 PK
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5.2 Receiver Parameters
5.2.1 Receiver Spurious Emissions
RESULT: PASS
Date of testing 01.08.2019
Ambient temperature 25°C
Relative humidity 52%
Atmospheric pressure 101kPa

Test requirement
Test procedure

Normal test voltage

Test modes appli

ed

EN 300 328 V2.1.1:2016, clause 4.3.2.10
EN 300 328 V2.1.1:2016, clause 5.4.10.2
AC 250V, 50Hz

TM4, TM6

Table 16: Receiver Spurious Emissions

Mode Freq. Measure Level ng\c/jgl]g Over Limit | Limit | Correct Factor | Detector Pol
[MHZ] [dBm] [dBm] [dB] [dBm] [dB] Type ’
133.024 | -69.999 -86.370 | -12.999 -57 16.371 RMS
202.850 -66.859 -93.640 -9.859 -57 26.781 RMS H
5077.250 -53.641 -71.846 -6.641 -47 18.205 PK
™4 6193.500 -53.596 -72.925 -6.596 -47 19.329 PK
70.025 -70.981 -91.305 -13.981 -57 20.324 RMS
95.850 -65.444 -99.014 -8.444 -57 33.570 RMS Vv
5106.625 -53.482 -71.381 -6.482 -47 17.899 PK
6193.500 -53.596 -74.026 -6.596 -47 20.430 PK
120.275 -70.411 -87.690 -13.411 -57 17.279 RMS
200.750 -64.858 -91.560 -7.858 -57 26.702 RMS H
5000.875 -53.469 -70.814 -6.469 -47 17.345 PK
™6 6616.500 -52.036 -72.677 -5.036 -47 20.641 PK
74.250 -67.830 -88.036 -10.830 -57 20.206 RMS
95.975 -65.678 -99.025 -8.678 -57 33.347 RMS Vv
4807.000 -53.066 -70.514 -6.066 -47 17.448 PK
5406.250 -54.520 -72.361 -7.520 -47 17.841 PK
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5.2.2 Receiver Blocking
RESULT:

Date of testing
Ambient temperature
Relative humidity
Atmospheric pressure
Test requirement
Test procedure
Normal test voltage
Test modes applied

01.08.2019

25°C
52%
101kPa

EN 300 328 V2.1.

PASS

1:2016, clause 4.3.2.11

EN 300 328 V2.1.1:2016, clause 5.4.11.2
AC 250V, 50Hz
T™M7, TM9

Table 17: Receiver Blocking, TM7

Wanted signal mean | gy i signal | Blockin

Pmin power from companion 9sig . 9 PER | Limit .

[dBm] device frequency signal power (%] | [%] Verdict
[dBm] [MHZz] [dBm] ° °

2300 -44 0 10 Pass

2380 -54 0 10 Pass

-108 102 2503.5 -54 0 | 10 | Pass

2583.5 -44 0 10 Pass

Note: The levels specified in the standards are the levels in front of the UUT antenna. In
case of conducted measurements, the levels have to be corrected by the actual

antenna assembly gain.

Table 18: Receiver Blocking, TM9

Wanted signal mean | g, i signal | Blockin

Pmin power from companion 9 sig . 9 PER | Limit .

[dBm] device frequency signal power (%] | [%] Verdict
[dBm] [MHz] [dBm] ° °

2300 -44 0 10 Pass

2380 -54 0 10 Pass

-109 103 2503.5 -54 0 | 10 | Pass

2583.5 -44 0 10 Pass

Note: The levels specified in the standards are the levels in front of the UUT antenna. In
case of conducted measurements, the levels have to be corrected by the actual

antenna assembly gain.
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Figure 4: Blocking Signal, 2300MHz
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Figure 5: Blocking Signal, 2380MHz
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Figure 6: Blocking Signal, 2503.5MHz
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Figure 7: Blocking Signal, 2583.5MHz
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6. Other Evaluation of RED 2014/53/EU

6.1 Article 3.1a

6.1.1 Electrical Safety Requirement
RESULT: PASS

, : ENIEC 61058-1:2018
Evaluation procedure EN 61058-1-1:2016

Test details refer to test report 50283429 001 issued by TUV Rheinland
(Shanghai) Co., Ltd.

6.1.2 Human Exposure to EM Fields
RESULT: PASS

Evaluation procedure . EN62479:2010

Based on effective radiated power and spurious radiation measurement
results, the emitted power of the sample is far less than Pmax: 20 mW.
According to annex A.3 of EN 62479:2010, the sample is deemed to comply
with the low-power exclusion level defined in clause 4.2.

6.2 Article 3.1b

6.2.1 Electromagnetic Compatibility Requirement
RESULT: PASS

E , : ENIEC 61058-1:2018
valuation procedure EN 61058-1-1:2016
Test details refer to test report 50275968 001 issued by TUV Rheinland
(Shanghai) Co., Ltd.
E , : EN 301 489-1V2.1.1:2017

valuation procedure EN 301 489-17 V3.1.1:2017
Test details refer to test report 50275960 001 issued by TUV Rheinland
(Shanghai) Co., Ltd.
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7.Photographs of the Sample and Test Setup

Photograph 1: Photographs of the EUT
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Photograph 2: Set-up for conducted RF test

Photograph 3: Set-up for Receiver Blocking tests
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Photograph 4: Set-up for radiated spurious emission, 30MHz — 1GHz
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