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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.

Antenna Port
EUT Spectrum Analyzer

Test procedure
Spectrum analyzer is set as below according to ANSI C63.10 clause 6.9
- RBW: 1 to 5 % of OBW -VBW >3 x RBW
- Span: OBW x 1.5t05 - 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)

[ sA10 | cCL31 | AT33 | | |

Test Date
Tested Date:  July 2, 2018 Temperature: 20 deg.C
Humidity: 50 % Atmos. Press: 1015 hPa

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. . B o } .
ZORRBRWASE LR E SRS, LR http://www.sgs.com TAFAAEELRY —EAICEI TS BB RAFICHIL TRATSIET . £ HLICHRELEN TND BI85 <&t 75 - i i1
DI F OV F B ETEO IR H 2 ZEE<7ES W, USRS OO IRD | OB FICRIS e R, B 7V oI BLET, ZoFiE RO ERLSNIE, Sk n o
HATOF 24D Z LM 5 2 L2280 Ed, ZOMBRME E2 B CLH, A, ASATIILIREETHY  EFICH L UHENFREZHECL Lo ET,

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: July 26, 2018
Report No.: WE180621BD1-11

Page 10 of 76
Test results
SAPPHIRE-680FSG
Operating Mode Frequency 99% Occupied Bandwidth

[MHZz] [MHz]
LE, 1Mbps 2402 1.029
LE, 1Mbps 2440 1.042
LE, 1Mbps 2480 1.030
LE, 2Mbps 2402 2.043
LE, 2Mbps 2440 2.040
LE, 2Mbps 2480 2.038

SAPPHIRE-681FSG
Operating Mode Frequency 99% Occupied Bandwidth

[MHZz] [MHz]
LE, 1Mbps 2402 1.041
LE, 1Mbps 2440 1.038
LE, 1Mbps 2480 1.046
LE, 2Mbps 2402 2.040
LE, 2Mbps 2440 2.050
LE, 2Mbps 2480 2.050

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. . B - } .
C OB B GRS, H LT http://www.sgs.com T AFA AR — BRI 5 R SAFICHIL TRATSNET . 2 HLICHELEN TODBEED A5 S H - il
DI F OV F B ETEO IR H 2 ZEE<7ES W, USRS OO IRD | OB FICRIS e R, B 7V oI BLET, ZoFiE RO ERLSNIE, Sk n o
FAIOF 2D 2 L MRS 2 L 25U, JORBMEHL M CET, A, WSATHILTEETHY , EREF I L UIEMNTREAH LI L LR ET,

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)



SGS

[SAPPHIRE-680FSG]
LE, 2402 MHz, 1Mbps

Agilent 13:54:609 Jul 2, 2018 T

Occupied Bandwidth Occ BH % Pur
1.8293 MHz % dB

Transmit Freq Error
% dB Bandwidth

LE, 2440 MHz, 1Mbps

Agilent 14:25:16 Jul 2, 2018 T

Occupied Bandwidth Occ BH % Pur
1.8419 MHz % dB

Transmit Freq Error -2.342
% dB Bandwidth

LE, 2480 MHz, 1Mbps

Agilent 14:36:36 Jul 2, 2018 T

kHz

Occupied Bandwidth Occ BH % Pur
1.8298 MHz % dB

Transmit Freq Error -
% dB Bandwidth
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LE, 2402 MHz, 2l\/|bps

Agilent 14:54:608 Jul 2, 2018 T

BH 1 4 VBN

Occupied Bandwidth Occ BH % Pur
2.8428 MHz % dB

Transmit Freq Error
% dB Bandwidth

LE, 2440 MHz, 2l\/|bps

Agilent 15:67:22 Jul 2, 2018 T

BH 1 4 VBN

Occupied Bandwidth Occ BH % Pur
2.8398 MHz % dB

Transmit Freq Error
% dB Bandwidth

LE, 2480 MHz, 2I\/Ibps

Agilent 15:13:06 Jul 2, 2018 T

BH 1 z VB

Occupied Bandwidth Occ BH % Pur
2.8379 MHz % dB

Transmit Freq Error
% dB Bandwidth
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[SAPPHIRE-681FSG]
LE, 2402 MHz, 1Mbps

Agilent 15:28:16 Jul 2, 2018 T

Occupied Bandwidth Occ BH % Pur
1.8408 MHz % dB

Transmit Freq Error
% dB Bandwidth

LE, 2440 MHz, 1Mbps

Agilent 15:33:57 Jul 2, 2018 T

Occupied Bandwidth Occ BH % Pur
1.8382 MHz % dB

Transmit Freq Error
% dB Bandwidth

LE, 2480 MHz, 1Mbps

Agilent 15:39:62 Jul 2, 2018 T

kHz

Occupied Bandwidth Occ BH % Pur
1.8457 MHz % dB

Transmit Freq Error
% dB Bandwidth
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LE, 2402 MHz, 2l\/|bps

Agilent 15:45:41 Jul 2, 2018 T

BH 1 4 VBN

Occupied Bandwidth Occ BH % Pur
2.8405 MHz % dB

Transmit Freq Error
% dB Bandwidth

LE, 2440 MHz, 2l\/|bps

Agilent 15:54:38 Jul 2, 2018 T

BH 1 4 VBN

Occupied Bandwidth Occ BH % Pur
2.8499 MHz % dB

Transmit Freq Error
% dB Bandwidth

LE, 2480 MHz, 2I\/Ibps

Agilent 16:01:48 Jul 2, 2018 T

BH 1 z VB

Occupied Bandwidth Occ BH % Pur
2.8502 MHz % dB

Transmit Freq Error
% dB Bandwidth

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.

ZOREBRME EFITHEICRRE S, LI http://www.sgs.com L]\‘P/b”‘]‘ fsﬁ}‘ =y
07$BI—I&UT(A ”’”FECDL Az *.‘<L Vo flLICRFICB RO IRY
IO %21G5 2 LM W5 2 L2 U ET, - ORE &ﬁ%%ﬂw N

B2 RS AIL CRITSNET, 2 HBICHIREN TV D8 A5 L& - Hfifif
HECRESHERE T, RBY 7 AORICBLET, CoOERSEOMEILSNIL, kb0
i WS AT S T LT 0 L IR L R A LS S & LA 0 E

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: July 26, 2018
Report No.: WE180621BD1-11
Page 13 of 76

2.2 Occupied Bandwidth (6 dB)

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

Antenna Port
EUT Spectrum Analyzer

Test procedure
Spectrum analyzer is set as below according to ANSI C63.10 clause 6.9
- 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)

| SA10 | cL31 | AT33 | | | |
Test Date
Tested Date:  July 2, 2018 Temperature: 20 deg.C
Humidity: 50 % Atmos. Press: 1015 hPa

Test results - Complied with requirement
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Test Data
SAPPHIRE-680FSG
Operation Mode Frequency 6 dB Occupied Bandwidth

[MHZ] [MHZz]
LE, 1Mbps 2402 0.672
LE, 1Mbps 2440 0.713
LE, 1Mbps 2480 0.672
LE, 2Mbps 2402 1.362
LE, 2Mbps 2440 1.346
LE, 2Mbps 2480 1.337

SAPPHIRE-681FSG
Operation Mode Frequency 6 dB Occupied Bandwidth

[MHZz] [MHz]
LE, 1Mbps 2402 0.697
LE, 1Mbps 2440 0.710
LE, 1Mbps 2480 0.716
LE, 2Mbps 2402 1.354
LE, 2Mbps 2440 1.362
LE, 2Mbps 2480 1.371
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[SAPPHIRE-680FSG]
LE, 2402 MHz, 1Mbps

Agilent 13:56:16 Jul 2, 2018 T

Occupied Bandwidth Occ BH % Pur
1.8345 MHz % dB

Transmit Freq Error
% dB Bandwidth

LE, 2440 MHz, 1Mbps

Agilent 14:26:12 Jul 2, 2018 T

Occupied Bandwidth Occ BH % Pur
1.8450 MHz % dB

Transmit Freq Error -1.
% dB Bandwidth

LE, 2480 MHz, 1Mbps

Agilent 14:37:34 Jul 2, 2018 T

kHz

Occupied Bandwidth Occ BH % Pur
1.8322 MHz % dB

Transmit Freq Error -1.
% dB Bandwidth
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LE, 2402 MHz, 2l\/|bps

Agilent 14:55:53 Jul 2, 2018 T

BH 1 4 #UBH :

Occupied Bandwidth Occ BH % Pur
2.8368 MHz % dB

Transmit Freq Error
% dB Bandwidth

LE, 2440 MHz, 2l\/|bps

Agilent 15:67:52 Jul 2, 2018 T

BH 1 4 #UBH :

Occupied Bandwidth Occ BH % Pur
2.8314 MHz % dB

Transmit Freq Error
% dB Bandwidth

LE, 2480 MHz, 2I\/Ibps

Agilent 15:13:38 Jul 2, 2018 T

BH 1 4 #UBH :

Occupied Bandwidth Occ BH % Pur
2.8323 MHz % dB

Transmit Freq Error
% dB Bandwidth
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[SAPPHIRE-681FSG]
LE, 2402 MHz, 1Mbps

Agilent 15:28:55 Jul 2, 2018 T

Occupied Bandwidth Occ BH % Pur
1.8403 MHz % dB

Transmit Freq Error
% dB Bandwidth

LE, 2440 MHz, 1Mbps

Agilent 15:34:41 Jul 2, 2018 T

Occupied Bandwidth Occ BH % Pur
1.8399 MHz % dB

Transmit Freq Error
% dB Bandwidth

LE, 2480 MHz, 1Mbps

Agilent 15:39:51 Jul 2, 2018 T

kHz

Occupied Bandwidth Occ BH % Pur
1.8441 MHz % dB

Transmit Freq Error
% dB Bandwidth
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LE, 2402 MHz, 2l\/|bps

Agilent 15:46:48 Jul 2, 2018 T

BH 1 4 #UBH :

Occupied Bandwidth Oce BH Z P:;
X

Transmit Freq Error
% dB Bandwidth

LE, 2440 MHz, 2l\/|bps

Agilent 15:54:58 Jul 2, 2018 T

BH 1 4 #UBH :

Occupied Bandwidth Occ BH % Pur
2.8490 MHz % dB

Transmit Freq Error
% dB Bandwidth

LE, 2480 MHz, 2I\/Ibps

Agilent 16:02:45 Jul 2, 2018 T

BH 1 4 #UBH :

Occupied Bandwidth Occ BH % Pur
2.8442 MHz % dB

Transmit Freq Error
% dB Bandwidth
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2.3 Power Spectral Density

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

Antenna Port
EUT Spectrum Analyzer

Test procedure
Test procedure is set as below according to KDB 550874 D01 DTS Meas Guidance v04

Span: OBW x 1.5
RBW: 3 kHz
VBW: 9 kHz
Detector: Peak
Trace: Max Hold

Applicable rule and limitation
15.247 (e) For digitally modulation systems, the power spectral density conducted from the intentional radiator to
the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
This power spectral density shall be determined in accordance with the provisions of paragraph (b) of this section.
The same method of determining the conducted output power shall be used to determine the power spectral
density.

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

| SA10 | cL31 | AT33 | | | |
Test Date
Tested Date:  July 2, 2018 Temperature: 20 deg.C
Humidity: 50 % Atmos. Press: 1015 hPa
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Test Data

SAPPHIRE-680FSG
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Operation Frequency | Reading | Cable Loss | Attenuator | Result Power Spectral Density
Mode [MHZz] [dBm] [dB] [dB] [dBm] [mW]
LE, 1Mbps 2402 -19.457 1.00 9.89 -8.567 0.139
LE, 1Mbps 2440 -19.832 1.00 9.89 -8.942 0.128
LE, 1Mbps 2480 -19.006 1.00 9.89 -8.116 0.154
LE, 2Mbps 2402 -24.552 1.00 9.89 -13.662 0.043
LE, 2Mbps 2440 -24.394 1.00 9.89 -13.504 0.045
LE, 2Mbps 2480 -24.210 1.00 9.89 -13.320 0.047
SAPPHIRE-681FSG
Operation Frequency | Reading | Cable Loss | Attenuator | Result Power Spectral Density
Mode [MHz] [dBm] [dB] [dB] [dBm] [mW]
LE, 1Mbps 2402 -19.434 1.00 9.89 -8.544 0.140
LE, 1Mbps 2440 -19.155 1.00 9.89 -8.265 0.149
LE, 1Mbps 2480 -19.257 1.00 9.89 -8.367 0.146
LE, 2Mbps 2402 -24.063 1.00 9.89 -13.173 0.048
LE, 2Mbps 2440 -24.471 1.00 9.89 -13.581 0.044
LE, 2Mbps 2480 -24.523 1.00 9.89 -13.633 0.043

* Sample calculation: Result [dBm] = Reading [dBm] + Cable Loss [dB] + Attenuator [dB]
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[SAPPHIRE-680FSG]
LE, 2402 MHz, 1Mbps LE, 2402 MHz, 2Mbps

Agilent 14:22:48 Jul 2, 2018 R T Agilent 15:65:609 Jul 2, 2018 R T
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LE, 2480 MHz, 1Mbps LE, 2480 MHz, 2Mbps
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[SAPPHIRE-681FSG]
LE, 2402 MHz, 1Mbps

Agilent 15:32:56 Jul 2, 2018 R T
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LE, 2402 MHz, 2Mbps

Agilent 15:52:14 Jul 2, 2018 R T
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Agilent 16:01:67 Jul 2, 2018 R T

#WBH 9.1 kHz

LE, 2480 MHz, 2Mbps

Agilent 16:07:609 Jul 2, 2018 R T

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.
ZORBRHW !i%[{ﬂilﬁd%ﬁcéﬂfl\ HL<IE http://www.sgs.com T 7\4:/5’Tf

<7>$u!—l7x07(l ””Fﬁcm H % <t‘étz ML FFIZH r/)f;b\lﬂw\
BEIOF A0 Z E|MIEMT 5 LAFELET, ZoRBmEEL

7o —EAIZBIS 5 A L
B BRI ERE o

AL TRITSNET, ZHOICHTLEN TODEAED A SIS - il
BT NDORIFRLET, ZOEHBEOBRLISMIIL, Sinb0
ThV ., EEECK L UIENTREER LI L L £,

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: July 26, 2018
Report No.: WE180621BD1-11
Page 21 of 76

2.4 Peak Output Power

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

Antenna Port
EUT Spectrum Analyzer

Test procedure
Test procedure is set as below according to KDB 550874 D01 DTS Meas Guidance v04

Span: RBW x 3
RBW: oBW
VBW: RBW x 3
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.
(3) For systems using digital modulation in the 902 — 928 MHz, 2400 — 2483.5 MHz and 5725 - 5850 MHz
bands: 1 Watt (30 dBm).

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

| sAl0 | cL31 | AT33 | | | |
Test Date
Tested Date:  July 2, 2018 Temperature: 20 degC
Humidity: 50 % Atmos. Press: 1015 hPa

Test results - Complied with requirement
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Test Data

SAPPHIRE-680FSG

Operating Frequency | Reading | Cable Loss | Attenuator Result Peak Output Power
Mode [MHz] [dBm] [dB] [dB] [dBm] [mW]
LE, 1Mbps 2402 -3.433 1.00 9.89 7.457 5.568
LE, 1Mbps 2440 -3.370 1.00 9.89 7.520 5.649
LE, 1Mbps 2480 -3.450 1.00 9.89 7.440 5.546
LE, 2Mbps 2402 -3.277 1.00 9.89 7.613 5.772
LE, 2Mbps 2440 -3.228 1.00 9.89 7.662 5.837
LE, 2Mbps 2480 -3.341 1.00 9.89 7.549 5.687

SAPPHIRE-681FSG
Operating Frequency | Reading | Cable Loss | Attenuator Result Peak Output Power

Mode [MHz] [dBm] [dB] [dB] [dBm] [mW]
LE, 1Mbps 2402 -3.436 1.00 9.89 7.454 5.564
LE, 1Mbps 2440 -3.390 1.00 9.89 7.500 5.623
LE, 1Mbps 2480 -3.485 1.00 9.89 7.405 5.502
LE, 2Mbps 2402 -3.323 1.00 9.89 7.567 5.711
LE, 2Mbps 2440 -3.310 1.00 9.89 7.580 5.728
LE, 2Mbps 2480 -3.394 1.00 9.89 7.496 5.618

* Sample calculation: Result [dBm] = Reading [dBm] + Cable Loss [dB] + Attenuator [dB]

*For reference
SAPPHIRE-680FSG

Operating Frequency | Reading | Cable Loss | Attenuator | Result Average Output Power

Mode [MHz] [dBm] [dB] [dB] [dBm] [mW]
LE, 1Mbps 2402 -3.410 1.00 9.89 7.480 5,597
LE, 1Mbps 2440 -3.334 1.00 9.89 7.556 5.697
LE, 1Mbps 2480 -3.456 1.00 9.89 7.434 5539
LE, 2Mbps 2402 -3.304 1.00 9.89 7.586 5.737
LE, 2Mbps 2440 -3.236 1.00 9.89 7.654 5.827
LE, 2Mbps 2480 -3.352 1.00 9.89 7.538 5.672

SAPPHIRE-681FSG
Operating Frequency | Reading | Cable Loss | Attenuator | Result Average Output Power

Mode [MHZ] [dBm] [dB] [dB] [dBm] [mW]
LE, 1Mbps 2402 -3.453 1.00 9.89 7.437 5.542
LE, IMbps 2440 -3.373 1.00 9.89 7517 5.645
LE, 1Mbps 2480 -3.500 1.00 9.89 7.390 5.482
LE, 2Mbps 2402 -3.363 1.00 9.89 7.527 5.658
LE, 2Mbps 2440 -3.338 1.00 9.89 7.552 5.601
LE, 2Mbps 2480 -3.434 1.00 9.89 7.456 5.567

* Sample calculation: Result [dBm] = Reading [dBm] + Cable Loss [dB] + Attenuator [dB]
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[SAPPHIRE-680FSG]
LE, 2402 MHz, 1Mbps LE, 2402 MHz, 2Mbps
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[SAPPHIRE-681FSG]
LE, 2402 MHz, 1Mbps LE, 2402 MHz, 2Mbps

19 ol 2, 2018 RET o Aglent 154629 Jul 2, 2018 R T

= Agilent 15:

LE, 2440 MHz, 1Mbps LE, 2440 MHz, 2Mbps

= Agllent 15:34:53 Jul 2, 2018 R T = Agllent 15:55:18 Jul 2, 2018 R T

LE, 2480 MHz, 1Mbps LE, 2480 MHz, 2Mbps

= Agllent 15:49:22 Jul 2, 2018 R T = Agllent 16:03:08 Jul 2, 2018 R T
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2.5 Conducted Spurious Emissions

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

Antenna Port
EUT 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)

[ sA10 | cL31 | AT33 | | |

Test Date
Tested Date:  July 2, 2018 Temperature: 20 degC
Humidity: 50 % Atmos. Press: 1015 hPa

Test results - Complied with requirement

Test Data

Refer to chart.
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[SAPPHIRE-680FSG]
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[SAPPHIRE-680FSG]
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[SAPPHIRE-680FSG]
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[SAPPHIRE-680FSG]
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[SAPPHIRE-680FSG]
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