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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ADTE-S90

Report No.: LCS190110023AEB
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Directional Coupler

ArFVOWE lll wAVFAR
Flat Phantom MVG SRipfjpaenlyy [/acaes Nomal  Nalmatsd  No: el
required. required.
. Validated. No cal Validated. No cal
COMOSAR Test Bench Version 3 NA required. required.
Network Analyzer | Tnode S‘Vi"hwarz SN100132 02/2016 02/2019
Reference Probe MVG EP 94 SN 37/08 10/2017 10/2019
Multimeter Keithley 2000 1188656 01/2017 01/2020
Signal Generator Agilent E4438C MY49070581 01/2017 01/2020
Amplifier o —— SN 046 Characterized pri_or to|Characterized priprto
test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 01/2017 01/2020
Power Sensor HP ECP-E26A US37181460 01/2017 01/2020
Narda 4216-20 01386 Characterized prior to |Characterized prior to

test. No cal required.

test. No cal required.

069Y7-158-13-712

Validated. No cal

Validated. No cal

Sensor

Control Company

150798832

Waveguide Mega Industries required. required.
Waveguide Transition | Mega Industries | 069Y7-158-13-701 [Validated. Nocal validated. No cal
required. required.
Waveguide Termination| Mega Industries | 069Y7-158-13-701 |valdated. Nocal  Validated No cal
required. required.
Temperature / Humidity 11/2017 11/2020
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5.2 SID750Dipole Calibration Ceriticate
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2 DEVICE UNDER TEST

Device Under Test

Device Type

COMOSAR 750 MHz REFERENCE DIPOLE

Manufacturer Satimo

Model SID750

Serial Number SN 07/14 DIP 0G750-302
Product Condition (new / used) New

A 1 11 as® Lo 1

1

1
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42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEIIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS
The following uncertainties apply to the return loss measurement:

Frequency band ‘ Expanded Uncertainty on Return Loss ‘

400-6000MI1z ‘ 0.1dB ‘

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length

3-300 0.05 mm
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300 420.0 +1 %, 250.0 1 %. 6.35 %1 %,
450 290.0 +1 %. 166.7 1 %. 6.35 £1 %.
750 176.0 +1 %. PASS 100.0 1 %. PASS 6.35+1%. PASS
835 161.0 +1 %. 89.8+1%. 3.6+1 %.
900 149.0 +1 %. 83.3+1%. 3.6+1 %
1450 89.141%. 51.7 +1%. 3.6+1 %
1500 80.5 +1 %. 50.0 +1 %. 3.6+1 %.
1640 79.0 £1 %, 45.7 £1%. 3.6+1 %
1750 75.2 41 %, 42.9 +1%. 3.6+1 %
1800 72041 %. 41.7 £1%. 3.6+1%.
1900 68.0+1 %. 39.5£1%. 3.6+1 %
1950 66.3 £1 %. 38.5+1%. 3.6+1 %.
2000 64.5+1 %, 37.5+1%. 3.6+1 %
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J.1 HEAD 1LIOQUID) MEASURBEMENT

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

Fre:du:zncy Relative permittivity {g,) Conductivity (o) S/m
required measured required measured
300 453 5% 0.87+5%
450 43545 % 0.8715%
750 41915 % PASS 0.8915% PASS
835 41515 % 0.90t5%
900 41,515 % 0.97 t5%
1450 40.5+5 % 1.20+5%
1500 40415 % 1.2345%
1640 40.215 % 13115%
1750 10,115 % 137+5%
1800 40.0 £5 % 1.40 5%
1900 40.015 % 1.4015%
1950 40.0 45 % 1.40%5%
2000 10.0 15 % 1.40£5%
2100 39815 % 1.49£5%
2300 39545 % 1.67 5%
2450 39.215% 1.8015%
2600 39.015% 1.9615%
3000 38515% 2.40t5%
3500 37915% 291+5%

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 mm), within the
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required measured required measured
300 2.85 1.94
450 4.58 3.06
750 8.49 8.38 (0.84) 5.55 5.53 (0.55)
835 9.56 6.22
900 10.9 6.99
1450 29 16
1500 305 16.8
1640 34.2 18.4
1750 364 19.3
1800 384 201
1900 39.7 20.5
1950 40.5 209

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 111 of 181




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ADTE-S90 Report No.: LCS190110023AEB

900 55.0 £5 1.05+5 %
915 55.0 45 % 1.06 +5 %
1450 54.0 £5 1.30+5%
1610 53.815% 1.40 5%
1800 53.315% 1.52+5%
1900 53.3+5% 1.52 +5%
2000 53.345 1.52+5%
2100 53.2 45 1.62 +5%
2450 52.7 5 % 1.95+5%
2600 52.515% 2.16+5%
3000 52.045 % 2.73+5%
3500 51.345% 3.3145%
5200 49.0 10 % 5.30+10%
5300 48.9 +10 % 5.42+10%
5400 48,7 £10% 553+10%
5500 48.6 10 % 5.65£10%
5600 48.5 10 % 5.77+10%
5800 48.2 +10 % 6.00£10 %

7.4 SARMEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liquid Body Liquid Values: eps” : 56.6 sigma : 0.99
Distance between dipole center and liquid 15.0 mm

Area scan resolution dx=8mm/dv=8mm
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Validated.

COMOSAR Test Bench|  Version 3 NA [aliated.. Neee! . bg g2
required. required.
Network Analyzer Rh"de;‘\%hwarz SN100132 02/2018 02/20121
Calipers Carrera CALIPER-01 12/2018 122021
Reference Probe Satimo EPG122 SN 18/11 10/2018 10/2019
Multimeter Keithley 2000 1188656 12/2018 122021
Signal Generator Agilent E4438C MY49070581 12/2018 122021
= Characterized prior to |Characterized prior to
Rmplier REMETCANT enlil4e test No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 12/2018 122021
Power Sensor HP ECP-E26A US37181460 12/2018 122021
Directional Coupler Narda 4216-20 01386 Characterized prior to |Characterized prior to
test. No cal required. [test. No cal required.
Temperature and | ) company 11-661-9 8/2018 8/2021

Humidity Sensor
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5.3 SID835Dipole Calibration Ceriticate
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2 DEVICE UNDER TEST

Device Under Test

Device Type

COMOSAR 835 MHz REFERENCE DIPOLE

Manufacturer Satimo

Model SID835

Serial Number SN 07/14 DIP 0G835-303
Product Condition (new / used) New

A 1 11 as® Lo 1

1

1
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42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEIIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS
The following uncertainties apply to the return loss measurement:

Frequency band ‘ Expanded Uncertainty on Return Loss ‘

400-6000MI1z ‘ 0.1dB ‘

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm
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300 420.0 +1 %. 250.0 +1%. 6.35 +1 %.
450 290.0 +1 %. 166.7 +1%. 6.35 +1 %.
750 176.0 +1%. 100.0 +1 %. 6.35 +1 %.
835 161.0 +1 %. PASS 89.8 £1 %. PASS 3.6 +1%. PASS
900 149.0 +1 %. 83.3 +1 %. 3.6+1%.
1450 89.1+1%. 51.7 £1 %. 3.6+1%.
1500 80.5 +1%. 50.0 =1 %. 3.6+1%.
1640 79.0 £1 %. 45.7 £1 %. 3.6 £1%.
1750 75.2 £1%. 42.9 £1 %. 3.6+1%.
1800 72.0 £1 %. 41.7 1 %. 3.6+1%.
1900 68.0 +1%. 395 =1 %. 3.6+1%.
1950 66.3 +1%. 385 +1 %. 3.6+1%.
2000 64.5 +1%. 37.5 £1 %. 3.6 1%,

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 120 of 181




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ADTE-S90

Report No.: LCS190110023AEB

J.1 HEAD 1LIOQUID) MEASURBEMENT

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

Fre:du:zncy Relative permittivity {g,) Conductivity (o) S/m
required measured required measured
300 453 5% 0.87+5%
450 43545 % 0.8715%
750 41915 % 0.8915%
835 41515 % PASS 0.90t5% PASS
900 41,515 % 0.97 t5%
1450 40.5+5 % 1.20+5%
1500 40415 % 1.2345%
1640 40.215 % 13115%
1750 10,115 % 137+5%
1800 40.0 £5 % 1.40 5%
1900 40.015 % 1.4015%
1950 40.0 45 % 1.40%5%
2000 10.0 15 % 1.40£5%
2100 39815 % 1.49£5%
2300 39545 % 1.67 5%
2450 39.215% 1.8015%
2600 39.015% 1.9615%
3000 38515% 2.40t5%
3500 37915% 291+5%

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 mm), within the
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required measured required measured
300 2.85 194
450 4.58 3.06
750 8.49 5.55
835 9.56 9.60 (0.96) 6.22 6.20 (0.62)
900 109 6.99
1450 29 16
1500 30.5 16.8
1640 342 18.4
1750 364 19.3
1800 384 20.1
1900 39.7 20.5
1950 40.5 20.9
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900 55.0 £5 1.05+5 %
915 55.0 45 % 1.06 +5 %
1450 54.0 £5 1.30+5%
1610 53.815% 1.40 5%
1800 53.315% 1.52+5%
1900 53.3+5% 1.52 +5%
2000 53.345 1.52+5%
2100 53.2 45 1.62 +5%
2450 52.7 5 % 1.95+5%
2600 52.515% 2.16+5%
3000 52.045 % 2.73+5%
3500 51.345% 3.3145%
5200 49.0 10 % 5.30+10%
5300 48.9 +10 % 5.42+10%
5400 48,7 £10% 553+10%
5500 48.6 10 % 5.65£10%
5600 48.5 10 % 5.77+10%
5800 48.2 +10 % 6.00£10 %

7.4 SARMEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liquid Body Liquid Values: eps” : 54.1 sigma : 0.97
Distance between dipole center and liquid 15.0 mm

Area scan resolution dx=8mm/dv=8mm
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COMOSAR Test Bench Version 3 NA Validlated. No cal Validated_ No cal
required. required.
Network Analyzer RhOdez&ViChwm SN100132 0212016 02/2019
Calipers Carrera CALIPER-01 12/2016 12/2019
Reference Probe Satimo EPG122 SN 18/11 10,2018 10/2019
Multimeter Keithley 2000 1188656 1212016 12/2019
Signal Generator Agilent E4438C MY 49070581 1220186 12/2019
- Characterized prior to |Characterized prior to
e lih gou el 2hL0d0 test. No cal required. [test. No cal required.
Power Meter HP E4418A Us38261498 122016 12/2019
Power Sensor HP ECP-E26A US37181460 1212016 12/2019
Directional Coupler | Narda 4216-20 01386 Charactenized prior to [Characterized priar to
test. No cal required. [test. No cal required.
Temperature and | o401 Company 11-661-9 8/2016 82019

Humidity Sensor
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5.4 SID1800 Dipole Calibration Certificate
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2 DEVICE UNDER TEST

Device Under Test

Device Type

COMOSAR 1800 MHz REFERENCE DIPOLE

Manufacturer Satimo

Model SID1800

Serial Number SN 07/14 DIP 1G800-301
Product Condition (new / used) New

A 1 11 " o 1"

1

1
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42 MECHANICAL REQUIREMENTS

The IEEE S8td. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS
The following uncertainties apply to the return loss measurement:

Frequency band ‘ Expanded Uncertainty on Return Loss ‘

400-6000MI1z ‘ 0.1dB ‘

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length

3-300 0.05 mm
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300 420.0 +1 %. 250.0 1 %. 6.35 +1 %.
450 290.0 +1 %. 166.7 £1%. 6.35+1%.
750 176.0 +1 %, 100.0 +1 %. 6.35 +1 %.
835 161.0 +1 %, 89.8 +1%. 3.6+1 %,
900 149.0 +1 %, 83.3+1%. 3.6+1 %,
1450 89.1+1%. 51.7 +1%. 3.6+1 %,
1500 80.5+1 %. 50.0 +1 %. 3.6+1 %,
1640 79.0+1%. 45.7 1 %. 3.6+1 %,
1750 75.2+1 %. 42.9+1%. 3611 %.
1800 72.0+1%. PASS 41.7 £1 %. PASS 3.6+1 % PASS
1900 68.0 £1 %. 3951 %. 3,611 %.
1950 66.3 +1%. 38.5 +1 %. 3.6+1 %,
2000 64.5+1%. 37.5+1%. 3.6+l %,
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J.1 HEAD LIOQUID) MEASUREMENT

Fre:du:zncy Relative permittivity {(g,’) Conductivity (o) S/m
required measured required measured
300 453 5% 0.87+5%
450 43545 % 0.8715%
750 41915 % 0.8915%
835 41515 % 0.90t5%
900 41,515 % 0.97 t5%
1450 40.5+5 % 1.20+5%
1500 40415 % 1.2345%
1640 40.215 % 13115%
1750 10,115 % 137+5%
1800 40.0 £5 % PASS 1.40 5% PASS
1900 40.015 % 1.4015%
1950 40.0 45 % 1.40%5%
2000 10.0 15 % 1.40£5%
2100 39815 % 1.49£5%
2300 39545 % 1.67 5%
2450 39.215% 1.8015%
2600 39.015% 1.9615%
3000 38515% 2.40t5%
3500 37915% 291+5%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
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required measured required measured
300 2.85 1.94
450 4.58 3.06
750 8.49 5:55
835 9.56 6.22
900 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 364 19.3
1800 38.4 38.13(3.81) 20.1 20.20(2.02)
1900 39.7 20.5
1950 40.5 209
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900 55.0 £5 % 1.05 £5 %
915 55.0 5 % 1.06+5%
1450 54.0 5 % 1.3045%
1610 53.845 % 1.4045%
1800 53.3#5% PASS 1.52+5% PASS
1900 53.3+5% 1.52 5%
2000 53.345 % 1.52 5%
2100 53.2 45 % 1.62 +5%
2450 52.745 % 1.95 45 %
2600 52515 % 2.165%
3000 52.0 45 % 2.73+5%
3500 51.3 45 % 3.31+5%
5200 49.0 10 % 5.30+10%
5300 48.9 +10 % 5.42 +10 %
5400 48.7 +10% 5.53+10%
5500 48.6 +10 % 5.65+10 %
5600 48.5 +10 % 577 +10%
5800 48.2 +10 % 6.00+10 %

7.4 SARMEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liquid Body Liquid Values: eps’ : 53.3 sigma : 1.51
Distance between dipole center and liquid 10.0 mm

Area scan resolution dx=8mm/dv=8mm
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COMOSAR Test Bench Version 3 NA Validlated. No cal Validated_ No cal
required. required.
Network Analyzer RhOdez&ViChwm SN100132 0212016 02/2019
Calipers Carrera CALIPER-01 12/2016 12/2019
Reference Probe Satimo EPG122 SN 18/11 10,2018 10/2019
Multimeter Keithley 2000 1188656 1212016 12/2019
Signal Generator Agilent E4438C MY 49070581 1220186 12/2019
- Characterized prior to |Characterized prior to
e lih gou el 2hL0d0 test. No cal required. [test. No cal required.
Power Meter HP E4418A Us38261498 122016 12/2019
Power Sensor HP ECP-E26A US37181460 1212016 12/2019
Directional Coupler | Narda 4216-20 01386 Charactenized prior to [Characterized priar to
test. No cal required. [test. No cal required.
Temperature and | o401 Company 11-661-9 8/2016 82019

Humidity Sensor
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5.5SID1900 Dipole Calibration Certificate
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Date
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2 DEVICE UNDER TEST

Device Under Test

Device Type

COMOSAR 1900 MHz REFERENCE DIPOLE

Manufacturer Satimo

Model SID1900

Serial Number SN 30/14 DIP1G900-333
Product Condition (new / used) New

A 1 11 2:% Lo 1

1

1
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