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2 Test procedure and test data

2.1 Occupied Bandwidth (99%0)

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | Antenna Port Spectrum
Analyzer

Test procedure
Spectrum analyzer is set as below according to ANSI C63.10 clause 6.9
-RBW: 1to5 % of OBW - VBW >3 x RBW
- Span: OBWx 1.5t0 5 - Trace: Max hold

Limitation
There are no limitations.
The measurement value is used for the emission designator.

Test equipment used (refer to List of utilized test equipment)

[ sai0 | cCL31 | AT33 | | |
Test Date
Tested Date: ~ March 13, 2018 Temperature: 20 degC
Humidity: 45 % Atmos. Press: 1020 hPa

Test results

Transmission Channel Transmission Frequency 99% OccupiedBandwidth

[MHz] [kHz]
DH5, 2402 MHz 2402 0.974
DHS5, 2441 MHz 2441 0.969
DH5, 2480 MHz 2480 0.969
2DHS5, 2402 MHz 2402 1.201
2DHS5, 2441 MHz 2441 1.201
2DHS5, 2480 MHz 2480 1.202
3DHS5, 2402 MHz 2402 1.207
3DHS5, 2441 MHz 2441 1.207
3DHS5, 2480 MHz 2480 1.207
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2.2 Occupied Bandwidth (20 dB)

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | Antenna Port Spectrum
Analyzer

Test procedure
Spectrum analyzer is set as below according to ANSI C63.10 clause 11.8
- RBW: 100 kHz - VBW: 300 kHz
- Detector: Peak - Trace: Max hold

Applicable rule and limitation
15.247 (a) (2) Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5
MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

Test equipment used (refer to List of utilized test equipment)

[ sato [ ci3t [ A133 ] | |

Test Date
Tested Date: ~ March 13, 2018 Temperature: 20 degC
Humidity: 45 % Atmos. Press: 1020 hPa

Test results - Complied with requirement

Test Data
Transmission Channel Transmission Frequency 20dB OccupiedBandwidth

[MHz] [kHz]
DHS5, 2402 MHz 2402 1.127
DHS, 2441 MHz 2441 1.122
DHS5, 2480 MHz 2480 1.127
2DHS, 2402 MHz 2402 1.365
2DHS5, 2441 MHz 2441 1.367
2DHS, 2480 MHz 2480 1.364
3DHS5, 2402 MHz 2402 1.365
3DHS, 2441 MHz 2441 1.368
3DHS, 2480 MHz 2480 1.371
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2.3 Hopping Carrier Frequency Separation

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | Antenna Port Spectrum
Analyzer

Test procedure
Spectrum analyzer is set as below according to ANSI C63.10 clause 7.8.2

Span: Wide enough to capture the peaks of two adjacent channels.

RBW: Start with the RBW set to approximately 30 % of the channel spacing; adjust
as necessary to best identify the center of each individual channel.

VBW: More than RBW

Trace: Max Hold

Applicable rule and limitation
15.247 (a) (1) frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,
whichever is greater, provided the systems operate with an output power no greater than 125 mW.

Test equipment used (refer to List of utilized test equipment)

[ sato T ci3t [ A133 ] | |

Test Date
Tested Date: ~ March 13, 2018 Temperature: 20 degC
Humidity: 45 % Atmos. Press: 1020 hPa

Test results - Complied with requirement

Test Data
Transmission Mode Transmission Frequency Frequency Separation
[MHZz] [kHz]
DHS5, Hopping 2402 - 2480 1000
2DHS5, Hopping 2402 - 2480 1000
3DHS5, Hopping 2402 - 2480 1000

This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http://www.sgs.com. Attention is drawn
to the limitation of liability, indemnification and jurisdiction issues defined therein. Unless otherwise stated the results shown in this Test Report refer only to the sample(s) tested.
This Test Report cannot be reproduced expert, in full, without prior approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance
of this test report is unlawful and offenders may be prosecuted to the fullest extent of the law.

073%(§¢ili%m}kud$&)‘ﬂh HLLIE http: //www.sgs.com ’C)\J—/Pﬂ E7pH— 1:7< BT 2R MIICAIL TRITESNET, THOICH TSI TO DB &5 & #S - ffifid
DR O EEE OB E = STESW, I FFITBIRL DRV IRD | B y.dék’intmﬁﬁ T RBRY LTI AORITIBLET, ZOEHESAEOERLISIT, #ibnH0
FRIOFF T 2755 2 &M< %ﬂ;@’iﬁ TLEERMUET, CORBMEEL N CET, ik, WSATDHC LINEETH Y, ERHICH U CIREMNTFEA R LS L L0 1T,

f

SGS Japan Inc. |3-5-23, Kitayamata, Tsuzuki-ku, Yokohama 224-0021, Japan
t +81(0) 45 550 3520 f +81(0) 45 592 7506 URL: www.jp.sgs.com

[ Member of the SGS Group (Société Générale de Surveillance)



Issue Date: April 25, 2018
Report No.: ERY1804A25R1

Page 18 of 72

[Chart]
DHS, Hoppmg

e s
A0 v Type: Log Pmr
sriber Fra L e o T Fresfun Aot S 000

5 dBude  Ref 10.00 dBm 0,871 dB

0 M
"
i
3
. /
»o 1 J
ramh
Center 2402500 GHz Span 5.000 MMz
Res BW 100 kHx WVBW 300 kHz Sweep 1.333 ms (10001 pes)
wie. L Abgrement Completed Gprana

© Avg Type: LogPar
o Trig: FreeRun AngiHbeid > 10081000
AAmen:

L Aﬁ,
K [ i Y A
O O N A N Y
\ / }\ J “.\ / \\ Vi '\"\ /
" I i ! )
‘N‘)ﬂ “;- l.“‘u LY \‘,
Center 2441500 GHz Span 5.000 MHz
#Res BW 100 kHz FVEW 300 Kz Sweep 1.333 ms (10001 pts)

G

o Trig: FreeRun
amen: 3990
580 dB
_ B
""uﬂl 3 7] "
4m {H I"M‘N'L lﬂ“ ¥ i
5 / .‘l / i / \\
Sl ST W
TS TN NS Ty
150 i
. "\ﬂ[ B it %
1 ! ! | L
5
|
a If.
»o I | 1 1 1 |" %
g 1
Center 2479500 GHz Span 5.000 MHz
#Res BIW 100 kHz FVEW 300 kHz Sweep 1333 ms (10001 pts)

G

This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http://www.sgs.com. Attention is drawn
to the_limitation of liability, indemnification and jurisdiction issues defined therein. Unless otherwise stated the results shown in this Test Report refer only to the sample(s) tested

§ X
This Test Report cannot be reproduced expert, in full, without prior approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance
of this test repon is unlawful and offenders may be prosecuted to the fullest extent of the law.

CORBR LRSS AL, L http://www.sgs.com TA TN AERR Y — bxl}&ﬁ’&‘7 i E’Jxﬁ: CHILTRITSIET, ZHDICURISITODE LD 8D N EEFS - i fi
VJ%BW&UT&M?%(DIEH% CEELSTES WO, I FFICHIRL DRV IRD | Z R BR i I ﬁk 7‘:%‘* I, RV T DR J%Li’d‘ gﬂ)iﬁﬁ?ﬁi@%ﬁ@u% 13, Fertins o
RO TaMG5 - LM EIT 5 2 L &MU ET, - OB &4 M T T, {7% , wSATHD J: HEETH ) BRI UM R AR L L LR ) £,

SGS Japan Inc. | 3-5-23, Kitayamata, Tsuzuki-ku, Yokohama 224-0021, Japan
t +81(0) 45 550 3520 f +81(0) 45 592 7506 URL: www.jp.sgs.com

Member of the SGS Group (Société Générale de Surveillance)



Issue Date: April 25, 2018
Report No.: ERY1804A25R1

Page 19 of 72

. v Ta0 u p poioy
enter Frog 2. _ i a-o!s-mwo- T

i
e i K!?.; s el
AMEKr1 1.000 0 MHz
Eg&m Ref 10,00 dBm 0.044 dB
" i 142
= 1 . if\-j 1 | 1
. Ji% 'ﬁl Ju14 \ "I Jﬁ)\ E‘l |
i T e
! f
50| J‘:
Ty f
i
T
)
a .
: {
M o S
| Center 2402500 GHz Span 5.000 MMz
[SRes BW 100 kHz WVEW 300 kHr Sweep 1.333 ms (10001 pts)
L= [
w_—*_.-Hll " -
erfrea 2441 R — ol
WG Low »

AMKr1 1.000 0 MHz
-0.238 dB

1482
A ‘ua U Ilr O ,"u\f
ity s [ m‘r..r\mrl ';‘a-\m,w ot

Center 2441500 GHz Span 5.000 MHz
#Res BW 100 kHz VBN 300 kHz Sweep 1333 ms (10001 pts)
e Gpmna

z " Avg Tyow: Log

e Trig: FreeRlun AvglHiedd 100011000
W n Low MAmen: 20 B
AMKr1 1.000 0 MHz
gsian_ Ref 10.00 dBim 1.208 dB
- 142
= <
‘l. iV i [
Pl ke, i .}h il
e Fhg
1)
o A
!
xa !
1
|
T
1
a -
\
»0 1 | 1 | |-
LSS
Center ZAT9500 GHE ‘Bpan 5.000 MHz
Res BW 100 kHz SVEW 300 kHz Sweep 1.333 ms (10001 pts)
fuec [

This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http://www.sgs.com. Attention is drawn
to the limitation of liability, indemnification and jurisdiction issues defined therein. Unless otherwise stated the results shown in this Test Report refer only to the sample(s) tested.
This Test Report cannot be reproduced expert, in full, without prior approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance
of this test report is unlawful and offenders may be prosecuted to the fullest extent of the law.

kv)%’c?ﬁiﬁﬁti A CFLil s, LI http:, //www.sgs.com TATFHAHESR Y — I:ZL}&W‘7 M EAEICAIL CRITSNET, ZHHICHFLEN TNDIA DA S R {E 5 - i fE
O Uﬂ(ﬁmﬁwlﬁﬁ% CEELSTES W, I RFICH RO ocb\BEO :@ﬁ%ﬁ?ﬂ%%! B ﬁké:htf*%'ﬁ X, R T LDHIC J%Li’&‘ gv)iﬁﬁ:‘ﬂi@%ﬁiéu% 1%, Bt n o
IO TGS = LM T 5 = E2AE £, © OB T MM TAT, (A, &S B LA TH ) | N E IR LTI R A LA S L b )

3

SGS Japan Inc. | 3-5-23, Kitayamata, Tsuzuki-ku, Yokohama 224-0021, Japan
t +81(0) 45 550 3520 f +81(0) 45 592 7506 URL: www.jp.sgs.com

Member of the SGS Group (Société Générale de Surveillance)



Issue Date: April 25, 2018
Report No.: ERY1804A25R1

Page 20 of 72

3DHS, Hopplng

g Tye: Log Per
e e Thg: Freefun At :» AD0R1000

182
’ oy A v
,\,_r"r i AR |
am Fo e I
f
i
f
[
xa y
|
!
|
. [
)
»o !
] -
M o’ ".fj
Center 2402500 GRE Bpan 5.000 MHz
#Res BIW 100 kHz #VBI 300 kHz Sweep 1333 ms (10001 pts)
e [
T "
e Ereg z Wde o TG Freefiun :w-:m
W G Low : 30
AMKr1 1.000 0 MHz
sasig  Ref 10.00 dBm 016 dB

=tn e h ,
4 IM«.’\ e ) N"W n‘“ M"M ! P%wﬂ\ g h

=0

Center 2441500 GHz Span 5.000 MHz
#Res BYW 100 kHz WVBW 300 kHz Sweep 1333 ms (10001 pts)

G

P e oo TG Fresfun Avgitisia: 1001000
Wosnlow azen; 2000
AMEKr1 1.000 0 MHz
-1.030 dB
a2l 2 . 42
U U
sf bl WL 'F ox g
a ._.\,J,.,"rfr?d |h \-\*_a ,hrl"l(
H
|
o | I | 1 1
xn0 1
i
1
* ‘]
=0 !
bl
Center 2479500 GHz Span 5.000 MHz
#Res BW 100 kHz BVEW 300 kHz Sweep 1.333 ms (10001 pts)

- Ggmna

This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http://www.sgs.com. Attention is drawn

to the limitation of liability, indemnification and jurisdiction issues defined therein. Unless otherwise stated the results shown in this Test Report refer only to the sample(s) tested.

This Test Report cannot be reproduced expert, in full, without prior approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance

of this test report is unlawful and offenders may be prosecuted to the fullest extent of the law.

ka)’a’cﬁﬁiﬁﬂzi A CFLil s, LI http:, //www.sgs.com TATFHAHESR Y — I:ZL}&W‘7 i E’J>v<1¢ ZHILTRITSNE T, ZHOICHTLIN TV DR DA D R E{H % - Hiifi
O Uﬂ(ﬁmﬁwlﬁa% CEELIES D, MR T O WIRD | OB T ﬁk 7‘:%* X, RV T DB J%Li’&‘ gv)iﬁﬁ:‘ﬂi@%ﬁiéu% 1%, Bt n o
RO TaMG5 - LM EIT 5 2 L &MU ET, - OB &4 M T T, % i, WEATHD J: NEETH ) R H IR LR R A LA - L D £,

SGS Japan Inc. | 3-5-23, Kitayamata, Tsuzuki-ku, Yokohama 224-0021, Japan
t +81(0) 45 550 3520 f +81(0) 45 592 7506 URL: www.jp.sgs.com

[ Member of the SGS Group (Société Générale de Surveillance)



Issue Date: April 25, 2018
Report No.: ERY1804A25R1

2.4 Number of Hopping Channel

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | Antenna Port Spectrum
Analyzer

Test procedure
Spectrum analyzer is set as below according to ANSI C63.10 clause 7.8.3
Span: The frequency band of operation. Depending on the number of channels the
device supports, it may be necessary to divide the frequency range of
operation across multiple spans, to allow the individual channels to be clearly

seen.

RBW: To identify clearly the individual channels, set the RBW to less than 30 % of
the channel spacing or the 20 dB bandwidth, whichever is smaller.

VBW: More than RBW

Trace: Max Hold

Applicable rule and limitation
15.247 (a) (1) (ii1) (ii1) frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

Test equipment used (refer to List of utilized test equipment)

[ saio [ cr3t [ AT33 | | |

Test Date
Tested Date: ~ March 13, 2018 Temperature: 20 degC
Humidity: 45 % Atmos. Press: 1020 hPa

Test results - Complied with requirement

Test Data
Transmission Mode Transmission Frequency Number of hopping channels
[MHz]
DHS5, Hopping 2402 - 2480 79
2DHS, Hopping 2402 - 2480 79
3DHS5, Hopping 2402 - 2480 79
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2.5 Average Time of Occupancy

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | Antenna Port Spectrum
Analyzer

Test procedure
Spectrum analyzer is set as below according to ANSI C63.10 clause 7.8.4

Span: Zero span, centered on a hopping channel.

RBW: RBW shall be < channel spacing and where possible RBW should be set >>
1/T, where T is the expected dwell time per channel.

Sweep: As necessary to capture the entire dwell time per hopping channel; where

possible use a video trigger and trigger delay so that the transmitted signal
starts a little to the right of the start of the plot. The trigger level might need
slight adjustment to prevent triggering when the system hops on an adjacent
channel; a second plot might be needed with a longer sweep time to show two
successive hops on a channel.

Trace: Max Hold

Applicable rule and limitation
15.247 (a) (1) (iii) The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

Test equipment used (refer to List of utilized test equipment)

[ sato T ci3t | AT33 ] | |

Test Date
Tested Date: ~ March 13, 2018 Temperature: 20 degC
Humidity: 45 % Atmos. Press: 1020 hPa

Test results - Complied with requirement
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Test Data
Mode | Freq | Hopping | Number | Rx | Tx | Number | Number | Specified | Number | Transmit | Time of
Rate of slot | slot | ofhops | ofhops periods ofhops | time per | occupancy
channels per sec per [ms] per hop [ms]
*1 channel *3 channel [ms] *5
in one in
sec specified
2 period
*4
DHI1 2441 1600 79 1 1 800 10.13 31.6 320 0.3990 127.68
DH3 | 2441 1600 79 3 1 400 5.06 31.6 160 1.6530 264.48
DHS5 2441 1600 79 5 1 267 3.38 31.6 106.67 2.8980 309.12
2DH1 | 2441 1600 79 1 1 800 10.13 31.6 320 0.4155 132.96
2DH3 | 2441 1600 79 3 1 400 5.06 31.6 160 1.6600 265.60
2DHS | 2441 1600 79 5 1 267 3.38 31.6 106.67 2.9120 310.61
3DH1 | 2441 1600 79 1 1 800 10.13 31.6 320 0.4115 131.68
3DH3 | 2441 1600 79 3 1 400 5.06 31.6 160 1.6610 265.76
3DHS | 2441 1600 79 5 1 267 3.38 31.6 106.67 2.9130 310.72
*1: Number of hops per sec = Hopping rate / (Rx slot + Tx slot)
*2: Number of hops per channel in one sec = Number of hops per sec / Number of channels
*3: Specified periods = Number of channels / 0.4
*4. Number of hops per channel in specified period = Number of hops per channel in one sec / Specified
periods
*5: Time of occupancy = Number of hops per channel in specified period * Transmit time per hop
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2.6 Peak Output Power

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | Antenna Port Spectrum
Analyzer

Test procedure
Spectrum analyzer is set as below according to ANSI C63.10 clause 7.8.5

Span: Approximately five times the 20 dB bandwidth, centered on a hopping
channel.

RBW: RBW > 20 dB bandwidth of the emission being measured.

VBW: >RBW

Trace: Max Hold

Applicable rule and limitation
15.247(a) (1) Frequency hopping systems operating in the 2400 — 2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater than
125 mW (21 dBm)

Test equipment used (refer to List of utilized test equipment)

[ sato | ci3t [ A133 ] | |

Test Date
Tested Date: ~ March 13, 2018 Temperature: 20 degC
Humidity: 45 % Atmos. Press: 1020 hPa

Test results - Complied with requirement
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Test Data
Transmission Mode Transmission Frequency Peak Output power

[MHz] [dBm] [mW]

DHS 2402 11.146 13.020

DHS5 2441 10.971 12.505

DHS5 2480 10.859 12.187

2DHS5 2402 11.910 15.524

2DHS5 2441 11.324 13.564

2DHS5 2480 10.776 11.956

3DHS5 2402 12.505 17.803

3DHS5 2441 11.875 15.399

3DHS 2480 11.210 13.213

*For refference

Transmission Mode Transmission Frequency Average Output power
[MHz] [dBm] [mW]

DHS5 2402 9.26 8.440

DHS5 2441 9.17 8.270

DHS5 2480 9.13 8.190

2DHS5 2402 8.57 7.200

2DHS5 2441 8.51 7.100

2DHS5 2480 8.42 6.960

3DHS5 2402 8.63 7.300

3DHS5 2441 8.56 7.180

3DH5 2480 8.50 7.080
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2.7 Conducted Spurious Emissions

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | Antenna Port Spectrum
Analyzer

Test procedure
Spectrum analyzer is set as below according to ANSI C63.10 clause 7.8.8
- RBW: 100 kHz - VBW: 300 kHz
- Detector: Peak - Trace: Max hold

Limitation
15.247(d); 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, provided the transmitter demonstrates compliance with the peak conducted power limits.

Test equipment used (refer to List of utilized test equipment)

[ sAato | cr3t | AT33 | | |

Test Date

(bandedge)

Tested Date: ~ March 13, 2018 Temperature: 22 degC

Humidity: 45 % Atmos. Press: 1020 hPa

(without bandedge)

Tested Date: ~ March 14, 2018 Temperature: 20 degC

Humidity: 45 % Atmos. Press: 1020 hPa

Test results - Complied with requirement

Test Data

Refer to chart.
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