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4.7 Conducted Band Edges Measurement
4.71 Limit

Below -20dB of the highest emission level of operating band (in 100kHz RBW).

4.7.2 Test Setup

SPECTRUM

EUT mmmMMrl ANALYZER

4.7.3 Test Procedures

Compliance with a relative limit at the band-edges (e.g., —20 dBc) shall be made on the lowest and on the
highest channels with frequency hopping disabled and repeated with frequency hopping enabled. For the
latter test the hopping sequence shall include the lowest and highest channels.

For measurements with the hopping disabled the analyzer screen shall clearly show compliance with the
requirement within 10 MHz of the allocated band-edge.

For measurements with the hopping enabled the analyzer screen shall clearly show compliance with the

requirement within 10 MHz of both of the allocated band-edges. This could require separate spectral plots
for each band-edge.

4.7.4 Deviation of Test Standard

No deviation.
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4.7.5 Test Result
Max. Spurious .
Ch | RefL | Limit
Test Mode | Antenna | ChName anne er-eve Level i Verdict
[MHz] [dBm] [dBm]
[dBm]

Low 2402 1.89 -49.04 <-18.11 PASS
High 2480 1.97 -46.73 <-18.03 PASS

DH5 Ant1
Low Hop_2402 -0.50 -48.33 <-20.5 PASS
High Hop_2480 1.17 -47.95 <-18.83 | PASS
Low 2402 1.21 -48.73 <-18.79 PASS
High 2480 2.04 -47.07 <-17.96 PASS

2DH5 Ant1
Low Hop_2402 -1.64 -48.22 <-21.64 PASS
High Hop_2480 0.49 -45.93 <-19.51 | PASS
Low 2402 1.58 -48.53 <-18.42 PASS
High 2480 2.35 -48.28 <-17.65 PASS

3DH5 Ant1
Low Hop_2402 -1.29 -48.78 <-21.29 PASS
High Hop_2480 1.27 -47.63 <2127 | PASS
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4.8 Conducted Spurious Emissions
4.8.1 Limit

Below —20dB of the highest emission level of operating band (in 100kHz RBW).

4.8.2 Test Setup

SPECTRUM
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4.8.3 Test Procedures

To demonstrate compliance with the relative out-of-band emissions requirements conducted spurious
emissions shall be measured for the transmit frequencies, per 5.5 and 5.6, and at the maximum transmit
powers. Frequency hopping shall be disabled for this test with the exception of measurements at the
allocated band-edges which shall be repeated with hopping enabled.

Connect the primary antenna port through an attenuator to the spectrum analyzer input; in the results,
account for all losses between the unlicensed wireless device output and the spectrum analyzer. The
frequency range of testing shall span 30 MHz to 10 times the operating frequency and this may be done in a
single sweep or, to aid resolution, across a number of sweeps. The resolution bandwidth shall be 100 kHz,
video bandwidth 300 kHz, and a coupled sweep time with a peak detector.

The limit is based on the highest in-band level across all channels measured using the same instrument
settings (resolution bandwidth of 100 kHz, video bandwidth of 300 kHz, and a coupled sweep time with a
peak detector). To help clearly demonstrate compliance a display line may be set at the required offset
(typically 20 dB) below the highest in-band level. Where the highest in-band level is not clearly identified
in the out-of-band measurements a separate spectral plot showing the in-band level shall be provided.

When conducted measurements cannot be made (for example a device with integrated, non-removable
antenna) radiated measurements shall be used. The reference level for determining the limit shall be
established by maximizing the field strength from the highest power channel and measuring using the
resolution and video bandwidth settings and peak detector as described above. The field strength limit for
spurious emissions outside of restricted-bands shall then be set at the required offset (typically 20 dB)
below the highest in-band level. Radiated measurements will follow the standards measurement procedures
described in Clause 6 with the exception that the resolution bandwidth shall be 100 kHz, video bandwidth
300 kHz, and a coupled sweep time with a peak detector. Note that use of wider measurement bandwidths
are acceptable for measuring the spurious emissions provided that the peak detector is used and that the
measured value of spurious emissions are compared to the highest in-band level measured with the

100 kHz / 300 kHz bandwidth settings to determine compliance.

4.8.4 Deviation of Test Standard

No deviation.
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4.8.5 Test Result
Channel FreqRange RefLevel Max. Level Limit
Test Mode | Antenna [MHz] [I?/IHz]g [dBm] [dBm] [dBm] Verdict
Reference 1.30 1.30 - PASS
2402 30~1000 1.30 -51.57 <-18.7 PASS
1000~26500 1.30 -33.65 <-18.7 PASS
Reference 1.45 1.45 - PASS
DH5 Ant1 2441 30~1000 1.45 -52.12 <-18.55 PASS
1000~26500 1.45 -33.12 <-18.55 PASS
Reference 1.60 1.60 - PASS
2480 30~1000 1.60 -51.8 <-18.4 PASS
1000~26500 1.60 -29.13 <-18.4 PASS
Reference -0.46 -0.46 - PASS
2402 30~1000 -0.46 -51.89 <-20.46 PASS
1000~26500 -0.46 -31.75 <-20.46 PASS
Reference 1.45 1.45 - PASS
2DH5 Ant1 2441 30~1000 1.45 -51.12 <-18.55 PASS
1000~26500 1.45 -32.22 <-18.55 PASS
Reference 2.16 2.16 -—- PASS
2480 30~1000 2.16 -51.92 <-17.84 PASS
1000~26500 2.16 -28.84 <-17.84 PASS
Reference -0.36 -0.36 - PASS
2402 30~1000 -0.36 -51.37 <-20.36 PASS
1000~26500 -0.36 -35.65 <-20.36 PASS
Reference 0.60 0.60 - PASS
3DH5 Ant1 2441 30~1000 0.60 -51.28 <194 PASS
1000~26500 0.60 -31.52 <194 PASS
Reference 0.87 0.87 - PASS
2480 30~1000 0.87 -51.18 <-19.13 PASS
1000~26500 0.87 -29.64 <-19.13 PASS
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B Keysight Spectrum Analyzer - Swept S
RL

" #Avg Type: RMS
Center Freg 515.000000 MHz SN AV [yper

IFGain:Low

Ref Offset 11.99 dB
Ref 15.00 dBm

Center Freq
515.000000 MHz

StartFreq|
30.000000 MHz|

Stop Freq|
1.000000000 GHz

__________
CF Step
97.000000 MHz|

Stop 1.0000 GHz
#VBW 300 kHz 36.00 ms (30001 pts)

2DH5_Ant1_2480_1000~26500

i

B Keysight Spectrum Analyzer - Swept SA
AL GE I A 11:34:16 PM Feb
Fre: .75000000 #Avg Type: RMS TRACE )
Center Frea 127500000 ,m... Trig: Free Run Avg|Hold: 30/30 el
\FGain-Low #Aten: 20 dB 4

Frequency

2 Auto Tune|
Ref Offset 11.99 dB Mkr2 4.959 30 GHz

Ref 15.00 dBm -28.841 dBm|

CenterFreq
13750000000 GHz|

StartFreq|
1.000000000 GHz

Stop Freq|
26500000000 GHz

Stop 26.50 GHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 938.0 ms (30001 pts)

MKF RC SCL FUNCTION | FUN: a0TH F VVALE  ~

Freq Offset|
0Hz,
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3DH5_Ant1_2402_ 0~Reference

=y megr« Spectrum Analyzer - Swapt SA

Cenler Freq 2.402000000 GHz d Type: RMS
SN Wide v~ Trig: Free Run Avg|Hold: 10110

1FGainow #Atten: 30 dB
Ref Offset 1176 dB Mkr1 2.401 812 5 GHZ

Ref 30.00 dBm -0.356 dBm

Center Freq
2,402000000 GHz

StartFreq
2.401250000 GHz,

Stop Freq
2.402750000 GHz

CF Step

Center 2.4020000 GHz Span 1.500 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

3DH5_Ant1_2402_30~1000

3 KM\gM Spectrum Analyzer - Swept SA

Cenler Freq 515.000000 MHz #Avg Type: RMS
PRO: Clase ~+- Trig: Free Run Avg[Hold: 30/30
IFGain:Low #Atten: 20 dB

Mkr1 122.86 MHz]
Ref Offset 1 d8 -
Ref 15.00 dBm -51.372 dBm

Center Freq
515.000000 MHz

StartFreq
30.000000 MHz|

Stop Freq|
1.000000000 GHz

Stop 1.0000 GHz
#VBW 300 kHz 36.00 ms (30001 pts)

3DH5_Ant1_2402_1000~26500

B eysight Spectrum Analyzer - Swept 54
RL

Center Freq 13.750000000 GHz #Avg Type: R
P Closs - Trig: Free Run Avg|Hold: 30030
\FGain-Low #Aten: 20 dB

Ref Offset 11.76 dB
Ref 15.00 dBm

CenterFreq
13750000000 GHz|

StartFreq|
1.000000000 GHz

Stop Freq|
26500000000 GHz

Stop 26.50 GHz
#VBW 300 kHz Sweep 938.0 ms (30001 pts)
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3DH5_Ant1_2441_0~Reference

=y megr« Spectrum Analyzer - Swapt SA

Cenler Freq 2.441000000 GHz d Type: RMS
e Trig: Free Run Avg|Hold: 10110

PHNO: Wide -
IFGain:Low #Atten: 30 dB

Mkr1 2.440 814 0 GHZ]
Ref Offset 11.99 dB
R;r 3&30 dBm 0.602 dBm

Center Freq
2.441000000 GHz

StartFreq
2.440250000 GHz

Stop Freq
2.441750000 GHz

CF Stej
160.000 kHz|

'U|

Center 2.4410000 GHz Span 1.500 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

3DH5_Ant1_2441_30~1000

i

B Keysight Spectrum Analyzer - Swept S
RL

" #Avg Type: RMS
Center Freg 515.000000 MHz SN AV [yper

IFGain:Low

Auto Tune

Ref Offset 11,99 dB
Ref 15.00 dBm EREE
Center Freq

516.000000 MHz

StartFreq|
30.000000 MHz|

Stop Freq|
1.000000000 GHz

CF
97.000000 MHz|
Man

§|

Stop 1.0000 GHz
#VBW 300 kHz 36.00 ms (30001 pts)

3DH5_Ant1_2441_1000~26500

[ Keysight Spectrum Analyzer - Swept SA

<> il
AL e -
Center Freq 13.750000000 GHz #Avg Type: RMS =
¢

PHO: Close ~»= Trig: Free Run Avg|Hold: 30/30
IFGain-Low #Atten: 20 dB

Q. Auto Tune|
Ref Offset 11.99 dB Mkr2 4.881 95 GHz

Ref 15.00 dBm .523 dBm|

CenterFreq
13750000000 GHz|

StartFreq|
1.000000000 GHz

Stop Freq|
26500000000 GHz

Stop 26.50 GHz CF Step
#VBW 300 kHz Sweep 938.0 ms (30001 pts) 2550000000 GHz
Man

Freq Offset|
0Hz,
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3DH5_Ant1_2480 O~Reference

=y megr« Spectrum Analyzer - Swapt SA

Cenler Freq 2.480000000 GHz d Type: RMS
e Trig: Free Run Avg|Hold: 10110

PHO: Wide
IFGain:Low #Atten: 30 dB

Mkr1 2.480 034 5 GHZ]
Ref Offset 11.99 dB
R;r 3&30 dBm 0.874 dBm

Center Freq
2.480000000 GHz

StartFreq
2.479250000 GHz

Stop Freq
2.4B0750000 GHz

'U|

CF Stej
160.000 kHz|

Center 2.4800000 GHz Span 1.500 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

3DH5_Ant1_2480_30~1000

i

B Keysight Spectrum Analyzer - Swept SA
RL

- Freq 515.00000 H. #Avg Type: RMS
e ALBRRRRN T1ig: Fres Run AvglHold: 30730
\FGaind ow __Atten: 20 dB

Mkr1 104.04 MHz] iR
Ref 15.00 dBm_ -51.177 dBm

Center Freq
515.000000 MHz

StartFreq|
30.000000 MHz|

Stop Freq|
1.000000000 GHz

§|

CF
97.000000 MHz|
Man

Stop 1.0000 GHz
#VBW 300 kHz 36.00 ms (30001 pts)

3DH5_Ant1_2480_1000~26500

[ Keysight Spectrum Analyzer - Swept SA

<> il
AL e .
Center Freq 13.750000000 GHz #Avg Type: R TRAC
P ¢

PHO: Close ~»= Trig: Free Run Avg|Hold: Jnfza
IFGain-Low #Atten: 20 dB

2 Auto Tune
Ref Offset 11.99 dB Mkr2 4.959 30 GHZ

Ref 15.00 dBm -29.643 dBm|

CenterFreq
13750000000 GHz|

StartFreq|
1.000000000 GHz

Stop Freq|
26500000000 GHz

Stop 26.50 GHz CF Step
#VBW 300 kHz Sweep 938.0 ms (30001 pts) 2550000000 GHz
Man

Freq Offset|
0Hz,
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4.9 Emissions in restricted frequency bands

4.9.1 Test Limit

For 15.205 requirement:

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC part15, must
also comply with the radiated emission limits specified in Section 15.209(a).

Frequency Frequency Frequency Frequency
(MHz) (MHz) (MHz) (GHz)

0.090 - 0.110 16.42 - 16.423 399.9 - 410 45 -515

1 0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35 - 5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25 - 7.75
4.125 - 4.128 255 - 25.67 1300 - 1427 8.025 - 8.5

417725 - 417775 37.5 - 38.25 1435 - 1626.5 9.0 - 9.2

4.20725 - 4.20775 73 - 74.6 1645.5 - 1646.5 9.3 -95
6.215 - 6.218 74.8 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25 - 134
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35 - 16.2
8.362 - 8.366 156.52475 - 156.525 2483.5 - 2500 17.7 - 214
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01 - 23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6 - 24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2 - 31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5

12.57675 - 12.57725 322 - 3354 3600 - 4400 (2)

13.36 - 13.41
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All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47CFR
must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209
Frequency Field Strength Measured Distance
[MHZ] [uV/m] [Meters]
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

4.9.2 Test Procedure Reference

ANSI C63.10 Section 6.3 (General Requirements)

ANSI C63.10 Section 6.6 (Standard test method above 1GHz)

4.9.3 Test Procedures

Peak Field Strength Measurements

RBW = 1MHz
VBW = 3MHz

Detector = peak

N o o ks~ Db~

Trace mode = max hold

Sweep time = No faster than coupled (auto) time

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
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Average Measurements above 1GHz (Method VB)

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

2. RBW = 1MHz

3. VBW; If the EUT is configured to transmit with duty cycle = 98%, set VBW = 10 Hz.

If the EUT duty cycle is < 98%, set VBW = 1/T. T is the minimum transmission duration.

4. Detector = Peak
5. Sweep time = No faster than coupled (auto) time
6. Trace mode = max hold

7. Allow max-hold to run for at least [50 x (1 / D)] traces

4.9.4 Test Setup

For Radiated emission above 1GHz

Ant, Towgr 1-4m
‘\\ Variable
EUT& 3m S
Support Llnits )
Tum Tahle D .
Absorber
ts0cn] '] I } w,- aw\ﬁ emom
|
Ground Plane
Test Receiver
™.
\ [ j—
] aa
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4.9.5 Test Results

DH5-2402MHz/ Horizontal
P A TN
ZNaG 232G 233G 20 2350 Llh:“.'-r:::;H:I 237G 238G 238G 240G 241G
Freq. Fact Level Limit Margi Height
NO. red actor eve m argin Detector 19 Angle[®] Polarity
[MHz] [dB] [dBpVim] [dBpVim] [dB] [cm]
23250 | 1037 4720 74.00 26.80 PK 155 263 Horizontal
23900 | 1028 41.95 74.00 32.05 PK 155 195 Horizontal
24017 | 1024 100.38 74.00 -26.38 PK 155 202 Horizontal
DH5-2402MHz/ Vertical
P : :
- a0 o, A=
3 232G 2330 2.0 2350 L___Elj,jf;:H:l 237G 2380 G £ 280G
Freq. Fact Level Limit Margi Height
NO. 9 actor Ve m argin Detector 19 Angle[®] Polarity
[MHz] [dB] [dBpVim] [dBp\V/m] [dB] [cm]
23495 | 1034 46.34 74.00 27.66 PK 155 326 Vertical
23900 | 10286 4205 74.00 31.95 PK 155 188 Vertical
24017 | 1024 103.81 74.00 -29.81 PK 155 188 Vertical
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DH5-2480MHz/ Horizontal
120 il
TS
. | | i _
G 2480 254 281G L . :!:",HI 4 550 B 2 G 3 G
Freq. Fact Level Limit Margi Height
NO. eq actor eve mt argin Detector 19 Angle[®] Polarity
[MHz] [dB] [dBuvim] [dBuW/m] [dB] [cm]
24800 | -10.52 95.94 74.00 -21.94 PK 155 196 Horizontal
24835 | -10.53 43.85 74.00 30.15 PK 155 138 Horizontal
24898 | 1055 49.95 74.00 2405 PK 155 205 Horizontal
DH5-2480MHz/ Vertical
R . T ' Hs n L |
BG 2540 2814 S2C . ;IJ.;":.!;H:I 4 5 o) 2 G 2 G
Freq. Fact Level Limit Margi Height
NO. req actor eve m agin Detector 19 Angle[®] Polarity
[MHz] [dB] [dBpV/m] [dBpV/im] [dB] [cm]
1 24801 | -10.52 101.06 74.00 -27.06 PK 155 202 Vertical
24835 | 1053 46.80 74.00 27.20 PK 155 189 Vertical
24882 | 1055 51.87 74.00 2213 PK 155 199 Vertical
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2DH5-2402MHz/ Horizontal
120 T | . , F¢ PEIH:
?nIIH' ?Zlé?( ?li](' ?l:ll' ?3;'1' 3;5' ?3:'1' ?'-.'f B 2 l.‘_
Freguency{Hz)]
Freq. Fact Level Limit Margi Height
NO. red actor Ve m argn Detector 19 Angle[®] Polarity
[MHz] [dB] [dBpV/m] [dBpV/m] [dB] [cm]
23250 | -10.38 46.99 74.00 27.01 PK 155 35 Horizontal
23900 | 10286 41.87 74.00 3213 PK 155 349 Hornizontal
24018 | 1024 99.73 74.00 -25.73 PK 155 256 Horizontal
2DH5-2402MHz/ Vertical
n
20 Z Z i
=) 232G 233G 2M0 2350 Lm;ﬂfj::»::H:I 237G 238G o 281G
Freq. Fact Level Limit Margi Height
NO. =q actor eve m argin Detector €9 Angle[®] Polarity
[MHz] [dB] [dBpW/m] [dBpVim] [dB] [em]
23785 | 1029 48.11 74.00 25.89 PK 155 162 Vertical
23200 | 1026 4201 74.00 31.99 PK 155 136 Vertical
24016 | 1024 101.71 74.00 -27.71 PK 155 293 Vertical
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2DH5-2480MHz/ Horizontal

??H':f.'f ?-lim 2'!:", 2 Ilt' '.-I?'.'f : 3-1.'. 5 '.».L.'f 2580
Freq. Fact Level Limit Margi Height
NO. req actor eve m argin Detector i Angle[?] Polarity
[MHz] [dB] [dBpWim] [dBpVv/m] [dB] [cm]
1 24801 | 1052 9470 74.00 -20.70 PK 155 69 Horizontal
2 24835 | 1053 43.08 74.00 30.92 PK 155 358 Horizontal
24884 | 1055 46.41 74.00 27.59 PK 155 143 Horizontal
2DH5-2480MHz/ Vertical
3 25 511G 25 F.“‘;IH::J:'.H:I 4G 55 o) 2 258G
Freq. Fact Level Limit Margi Height
NO. red actor Ve m argn Detector =19 Angle[®] Polarity
[MHz] [dB] [dBpV/m] [dBuvim] [dB] [cm]
2480.0 | 1052 101.13 74.00 2713 PK 155 188 Vertical
24835 | 1053 46.33 74.00 27 67 PK 155 324 Vertical
2487 11| -1055 48 56 74.00 2544 PK 155 23 Vertical
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3DH5-2402MHz/ Horizontal
E :: _.- ‘ bt — h h - .L_u_“& .......... L‘ ‘
?r:"llf.'f Z Ji?‘.'f 2 :!inr. 230G 2 .':'JL' 3‘5.1 2 .'::Z‘T. 2 'a‘-&l.'. 24
F sncyfHz]
Freq. Fact Level Limnit Marai Height
NO. red actor Eve m ardin Detector 19 Angle[®] Polarity
[MHz] [dB] [dBpV/m] [dBuv/m] [dB] [em]
23255 | 1037 47.06 74.00 26.94 PK 155 25 Horizontal
23900 | 1026 42.00 74.00 32.00 PK 155 239 Horizontal
24018 | 1024 97.75 74.00 -23.75 PK 155 86 Horizontal
3DH5-2402MHz/ Vertical
3 232G 233G 2340 23506 L___Eljj::;:H:I 237C 238G 281G
Freq. Fact Level Limit Margi Height
NO. red actor eve m argin Detector =19 Angle[’] Polarity
[MHz] [dB] [dBpVim] [dBpvim] [dB] [em]
23783 | 10.29 47.56 74.00 26.44 PK 155 134 Vertical
23900 | 1026 4215 74.00 31.85 PK 155 107 Vertical
24021 | 1024 102.03 74.00 -28.03 PK 155 309 Vertical
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3DH5-2480MHz/ Horizontal

T e I—— I - A i
248G 485 256 516G 5206 F_“‘_"_kl::J:.H._I 54G 5G 586G 258G
Freq. Fact Level Limit Margi Height
NO. red actor eve mt argin Detector 19 Angle[?] Polarity
[MHz] [dB] [dBuV/m] [dBuV/m] [dB] [cm]
24800 | 1052 9575 74.00 -21.75 PK 155 277 Horizontal
24835 | 1053 43 47 74.00 3053 PK 155 168 Horizontal
25577 | 1038 49 89 74.00 2411 PK 155 85 Horizontal
3DH5-2480MHz/ Vertical
i ; ; — s
- . ; . N ._‘l. ‘T- NLY - P A
F4BG Z4BG 256 251G 25206 L___;I;_:l:;“:l 2 540 55 565 25 25806
Freq. Fact Level Limit Margi Height
NO. red actor eve m argin Detector 9 Angle[®] Polarity
[MHz] [dB] [dBpWim] [dBpVim] [dB] [cm]
1 24800 | 1052 101.03 74.00 -27.03 PK 155 188 Vertical
24835 | 1053 4772 74.00 2628 PK 155 13 Vertical
24873 | 1055 51.81 74.00 2219 PK 155 213 Vertical
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4.10 Radiated Emission Measurement
4.10.1Limits

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits specified

as below table.

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F (kHz) 300
0.490 ~ 1.705 24000/F (kHz) 30
1.705 ~ 30.0 30 30
30~88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3

NOTE:

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

2. Emission level (dBuV/m) = 20 log Emission level (uV/m).

3. For frequencies above 1000 MHz, the field strength limits are based on average detector, however, the
peak field strength of any emission shall not exceed the maximum permitted average limits, specified

above by more than 20 dB under any condition of modulation.

4.10.2Test Procedures

For Radiated emission below 30MHz

a. The EUT was placed on a 80cm height table above the ground at 3 meter chamber room for test. The table
was rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top of
a variable-height antenna tower.

c. Both X and Y axes of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotate table was turned from
0 degree to 360 degree to find the maximum reading.
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e. The test-receiver system was set to Quasi-Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

Note:

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at frequency below
30MHz.

For Radiated emission above 30MHz

a The EUT was placed on a 80cm height(above 1GHz is 1.5m height) table above the ground at 3 meter
chamber room for test. The table was rotated 360 degrees to determine the position of the highest
radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to
find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detected function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets
average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz & 360 kHz
for Quasi-peak detection (QP) at frequency below 1 GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1 GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 1/T for
RMS Average (Duty cycle < 98 %) for Peak detection at frequency above 1 GHz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 10 Hz
(Duty cycle = 98 %) for Average detection (AV) at frequency above 1 GHz.

5. All modes of operation were investigated and the worst-case emissions are reported.
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For Radiated emission 30MHz to 1GHz

EUT& |

Ant. Tower

3m

4.10.3
4.10.4Deviation from Test Standard
No deviation.
4.10.5Test Setup
For Radiated emission below 30MHz
EUT& 3m
Support Units |
e 1m
Turn Table
—_ /
80cm
=
Ground Plane
Test Receiver
\\\\ —

o0
o0
o0
0o

Support [?n't& :

rn Table

1-4m
Variable

/Tu
et
=

Ground Plane
Test Receiver
__I_I
o O O O
/] © 0 0 oy
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For Radiated emission above 1GHz
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | '
Turn Table Absorber D J
{ T MW —
150cn] MMARAAAN
= T

Ground Plane
Test Receiver

=

Kcooo

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.10.6EUT Operating Conditions

a. Placed the EUT on a testing table.

b. Use the software to control the EUT under transmission condition continuously at specific channel

frequency.

4.10.7Test Results

Radiated Emissions Range 9kHz~30MHz
The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible value

has no need to be reported.
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Radiated Emissions Range 30MHz~1GHz
Channel DH5_2402_Ant1 Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Horizontal
Power supply AC 120V, 60Hz
120 FCC Pant15B_CLASSB_3m_Below 1GHz(Horizontal)
100
80
80
g on
'-? 60 FOC PETTSE CIASSE 3. Below TGz IR i
g 50
= - r I
40 I &
30 MA\ i ﬂM
20 LA e L wﬁmww
'_?UM IOL}hﬂ 1G
Frequency[Hz]
Final Data List
NG Freq.[ | Reading | Factor Value Limit Margin Detect Height Angle[] Polarit
. electlor ngie olar
MHz] | [dBuV] | [dB] | [dBuV/m] | [dBuV/m] | [dB] [cm] g y
1 30.97 34.16 -12.05 22.11 40.00 17.89 QP 200 189 Horizontal
2 47.65 32.38 -10.56 21.82 40.00 18.18 QP 200 124 Horizontal
3 103.14 | 50.14 -14.30 35.84 43.50 7.66 QP 200 214 Horizontal
4 159.98 | 33.44 9.77 23.67 43.50 19.83 QP 200 70 Horizontal
5 762.54 | 32.88 1.29 34.17 46.00 11.83 QP 200 1M Horizontal
6 87429 | 37.78 3.02 40.80 46.00 5.20 QP 200 280 Horizontal
REMARKS:

1. Emission Level(dBuV/m) = Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level
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Channel DH5_2402_Ant1 Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Vertical
Power supply AC 120V, 60Hz
110
100
90
80
E 70
é 60 FOC PARTSE CTASSE 3 Be|ow Ta[ar T
5 50
| I
40 [ 1 N
1. o AN i - J"‘JLL
| DIRENAART Sy A NN g, I B e
" e MW—-——
o o Frequency[Hz] *
Final Data List
NO Freq.[ | Reading | Factor Value Limit Margin Detector Height Angle[*] Polarit
" | MHz] | [dBupV] | [dB] | [dBuV/m] | [dBpV/m] | [dB] [cm] g Y
1 30.97 46.15 -12.05 34.10 40.00 5.90 QP 185 123 Vertical
2 49.01 45.24 -10.46 34.78 40.00 5.22 QP 100 280 Vertical
3 102.75 | 51.32 -14.38 36.94 43.50 6.56 QP 162 180 Vertical
4 159.98 | 35.06 -9.77 25.29 43.50 18.21 QP 120 167 Vertical
5 242.62 30.56 -10.41 20.15 46.00 25.85 QP 131 239 Vertical
6 948.40 37.19 4.23 41.42 46.00 4.58 QP 119 98 Vertical
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level
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Radiated Emission Range 1GHz~10th Harmonic

GFSK

Channel TX Channel 0 Peak (PK)
Detector Function

Frequency Range 1GHz ~ 25GHz Average (AV)

Spurious Emission Level
Emission - . Correction
No. Frequency Level Limit Margin Factor ,:ntlen.na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) olarity

1 4804.60 52.80 74.00 21.20 -3.03 H PK
2 4804.60 46.21 54.00 7.79 -3.03 H AV
3 4804.60 56.86 74.00 17.14 -3.03 Y, PK
4 4804.60 48.20 54.00 5.80 -3.03 Y, AV
5 9608.80 49.83 74.00 2417 10.01 H PK
6 9608.80 43.47 54.00 10.53 10.01 H AV
7 9608.80 49.36 74.00 24.64 10.01 Y, PK
8 9608.80 42.50 54.00 11.50 10.01 Y, AV

Channel TX Channel 39 Peak (PK)

Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
No. FTECToEmE; ET_::VS;IM H: WEGEIT Col;‘;fzfgro " Anten_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4879.40 54.44 74.00 19.56 -2.87 H PK
2 4879.40 50.75 54.00 3.25 -2.87 H AV
3 4879.40 58.14 74.00 15.86 -2.87 \Y, PK
4 4879.40 51.36 54.00 2.64 -2.87 \Y, AV
5 9760.10 48.98 74.00 25.02 9.27 H PK
6 9760.10 39.79 54.00 14.21 9.27 H AV
7 9760.10 46.68 74.00 27.32 9.27 \Y, PK
8 9760.10 43.30 54.00 10.70 9.27 \Y, AV

Report No.: CPSD-ESH-P25010188B-3

Page No. 74 / 79

Report Format Version: 6.1.1




BUREAU

Channel

TX Channel 78

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level
Emission _ . Correction
No. Frequency Level Limit Margin Factor Anten.na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4959.30 53.67 74.00 20.33 -2.57 H PK
2 4959.30 49.82 54.00 4.18 -2.57 H AV
3 4959.30 57.36 74.00 16.64 -2.57 \Y PK
4 4959.30 53.24 54.00 0.76 -2.57 \Y AV
5 7441.30 47.20 74.00 26.80 3.94 H PK
6 7441.30 39.45 54.00 14.55 3.94 H AV
7 7441.30 44.31 74.00 29.69 3.94 Y, PK
8 7441.30 38.29 54.00 15.71 3.94 Y, AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value =Limit value — Emission Level

m/4-DQPSK

Channel TX Channel 0 Peak (PK)
Detector Function

Frequency Range 1GHz ~ 25GHz Average (AV)

Spurious Emission Level
No. nrequency ETLSVS;f)n Sl Margin COI::::::: " Anten_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4804.60 54.11 74.00 19.89 -3.03 H PK
2 4804.60 45.52 54.00 8.48 -3.03 H AV
3 4804.60 58.52 74.00 15.48 -3.03 \Y, PK
4 4804.60 48.98 54.00 5.02 -3.03 \Y, AV
5 9608.80 48.62 74.00 25.38 10.01 H PK
6 9608.80 41.41 54.00 12.59 10.01 H AV
7 9608.80 49.71 74.00 24.29 10.01 \Y, PK
8 9608.80 42.82 54.00 11.18 10.01 \Y, AV
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BUREAU

Channel

TX Channel 39

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level
Emission - . Correction
No. Frequency Level Limit Margin Factor Anten.na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4879.40 57.05 74.00 16.95 -2.87 H PK
2 4879.40 48.53 54.00 5.47 -2.87 H AV
3 4879.40 60.29 74.00 13.71 -2.87 \Y PK
4 4879.40 51.06 54.00 2.94 -2.87 \Y AV
5 9760.10 49.16 74.00 24.84 9.27 H PK
6 9760.10 43.83 54.00 10.17 9.27 H AV
7 9760.10 46.96 74.00 27.04 9.27 Y, PK
8 9760.10 42.47 54.00 11.53 9.27 Y, AV

Channel TX Channel 78 Peak (PK)

Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
No. FTECToEmE; ET_::VS;IM H: WEGEIT CoFr;i;::: " Anten.na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4959.30 53.87 74.00 20.13 -2.57 H PK
2 4959.30 48.40 54.00 5.60 -2.57 H AV
3 4959.30 58.32 74.00 15.68 -2.57 \Y, PK
4 4959.30 52.68 54.00 1.32 -2.57 \Y, AV
5 9919.90 50.22 74.00 23.78 9.13 H PK
6 9919.90 44 .14 54.00 9.86 9.13 H AV
7 9919.90 47.64 74.00 26.36 9.13 \Y, PK
8 9919.90 40.88 54.00 13.12 9.13 \Y, AV

REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value =Limit value — Emission Level
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8DPSK

Channel TX Channel 0 Peak (PK)
Detector Function

Frequency Range 1GHz ~ 25GHz Average (AV)

Spurious Emission Level
Emission - . Correction
No. Frequency Level Limit Margin Factor ,:ntlen.na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) olarity

1 4804.60 54.87 74.00 19.13 -3.03 H PK
2 4804.60 47.25 54.00 6.75 -3.03 H AV
3 4804.60 59.11 74.00 14.89 -3.03 \Y PK
4 4804.60 50.28 54.00 3.72 -3.03 Y, AV
5 9608.80 50.13 74.00 23.87 10.01 H PK
6 9608.80 41.38 54.00 12.62 10.01 H AV
7 9608.80 49.73 74.00 24.27 10.01 Y, PK
8 9608.80 41.37 54.00 12.63 10.01 Y, AV

Channel TX Channel 39 Peak (PK)

Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission . . Correction
No. FTECToEmE; Level i Miarg Factor ,:ntlen_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) olarity

1 4879.40 54.92 74.00 19.08 -2.87 H PK
2 4879.40 50.33 54.00 3.67 -2.87 H AV
3 4879.40 59.38 74.00 14.62 -2.87 \Y, PK
4 4879.40 52.82 54.00 1.18 -2.87 \Y, AV
5 9760.10 49.12 74.00 24.88 9.27 H PK
6 9760.10 43.74 54.00 10.26 9.27 H AV
7 9760.10 46.35 74.00 27.65 9.27 \Y, PK
8 9760.10 41.92 54.00 12.08 9.27 \Y, AV
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Channel TX Channel 78 Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission . . Correction
No. Frequency Level Limit Margin Factor Anten.na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4959.30 53.68 74.00 20.32 -2.57 H PK
2 4959.30 48.76 54.00 5.24 -2.57 H AV
3 4959.30 57.39 74.00 16.61 -2.57 \Y, PK
4 4959.30 51.44 54.00 2.56 -2.57 \Y AV
5 9919.90 49.30 74.00 24.70 9.13 H PK
6 9919.90 42.56 54.00 11.44 9.13 H AV
7 9919.90 46.32 74.00 27.68 9.13 \Y PK
8 9919.90 39.15 54.00 14.85 9.13 \Y AV

REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value =Limit value — Emission Level
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).

--- END ---
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