EX30Vv4- SN:7489 January 9, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7489

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc

f{MHz)° | Permittivity" {s/m)F ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 11,10 11.10 11.10 0.28 1.14 £12.0%
835 55.2 0.97 10.80 10.80 10.80 0.44 0.87 £12.0%
1750 53.4 1.49 8.99 8.99 8.99 0.42 0.88 £+120%
1900 53.3 1.52 8.61 8.61 8.61 0.38 0.86 +120%
2300 52.9 1.81 8.34 8.34 8.34 0.37 0.89 £12.0 %
2450 52.7 1.95 8.24 8.24 8.24 0.33 0.93 £12.0%
2600 52.5 2.16 7.91 7.91 7.91 0.31 0.96 +120%
5250 48.9 5.36 4.90 4.90 4.90 0.45 1.90 +131 %
5600 48.5 577 4.20 4.20 4.20 0.45 1.90 +131%
5750 48.3 5.94 4.60 4.60 4.60 0.45 1.90 S

“ Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher {see Page 2), else t is restricted to + 50 MHz. The
uncerainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to = 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (£ and «) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

& Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due ta the boundary effect after compensation is

always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate Mo: EX3-7489_Jan18 Page 7 of 39



EX30V4- SN:7489 January 9, 2018

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz ,R22
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Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)
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Input Signal [uV]
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f= 835 MHz. WGLS R9 (H_convF) f= 1900 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN;:7489

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 9.7
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4 mm
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Appendix: Modulation Calibration Parameters

uiD Communication System Name A B [+] D VR Max
d8 dBpV dB mV Unc*
(k=2)
o cw X 0.00 0.00 1.00 0.00 143.2 +3.5%
¥ 0.00 0.00 1.00 148.6
Z 0.00 0.00 1.00 141.5
10010~ SAR Validation (Square, 100ms, 10ms) X 259 68.41 11.06 10.00 20.0 +9.6 %
CAA
Y 1.7 £3.33 831 20.0
Z 3.28 70.58 12.21 200
10011- UMTS-FDD (WCDMA) X 1.00 67.77 1529 0.00 150.0 +8.6 %
CAB
Y 0.85 65.60 13.65 150.0
- Z | 104 68.09 | 1564 150.0
10012- IEEE B02.11b WiFi 2.4 GHz (DSS5, 1 X 1.14 63.88 15.39 0.41 150.0 9.6 %
CAB Mbps)
Y 1.04 62.79 14.39 150.0
Z 1.16 64.15 15.55 150.0
10013- IEEE B02.11g WiFi 2.4 GHz (DSS5- X 4,73 656.91 17.25 1.46 150.0 +96%
CAB CFDM, 6 Mbps)
Y 4.58 B6.51 16.90 150.0
- Z | 483 | 6684 | 1724 150.0
10021- GSM-FDD [TDMA, GMSK) X 100.00 116.14 27.7 9.39 50.0 +96%
DAC
¥ | 100.00 | 107.06 | 23.50 50.0
Z | 100.00 | 11648 | 28.10 50.0
10023- GPRS-FDD (TDMA, GMSK, TN 0) X | 10000 | 115.05 | 27.27 9.57 500 +9.6%
DAC
Y 100.00 106.47 23.30 50.0
Z 100.00 115.72 27, 79 50.0
10024- GPRS-FDD (TDMA, GMSK, TN 0-1} X 100.00 120.71 28.65 6.56 60.0 +8.6%
DAC
Y | 10000 | 106.03 | 2177 60.0
Z | 10000 | 119.01 | 2822 60.0
10025~ EDGE-FDD (TDMA, BPSK, TN 0) X 6.52 89.09 3747 12.57 50.0 9.6 %
DAC
Y 241 65,69 23.74 50.0
—— £ 5,80 83.51 34.27 50.0
100286- EDGE-FDD (TDMA, BPSK, TN 0-1) X T.87 92.96 34.75 9.56 60.0 +9.6 %
DAC
Y 5.07 80.29 28.61 60.0
= Z | 897 | o749 | 3501 60.0
10027- GPRS-FDD (TDMA, GMSK, TN 0-1-2) X | 100.00 | 127.37 | 30.68 4.80 80.0 +96%
DAC
Y 100.00 105.892 20.86 80.0
—= Fd 100.00 123.18 29.26 80.0
10028- GPRS-FDD (TOMA, GMSK, TN 0-1-2-3) | X | 100.00 | 138.07 | 3351 3.55 1000 | £96%
DAC
Y | 10000 | 10527 | 19.88 100.0
Z 100.00 128.89 30.93 100.0
10029- EDGE-FDD (TDMA, BPSK, TN 0-1-2) X 477 79.83 27.92 7.80 80.0 +9.6 %
DAC
Y 3.55 T2.57 24.00 80.0
— - Z | 572 83.14 | 2894 80.0
10030- IEEE 802.15.1 Bluetooth (GFSK, DH1) x 100.00 120,13 27.89 5.30 70.0 +9.6%
CAA
¥ 100.00 102.01 19.88 70.0
Z 100.00 118.34 27.47 70.0
10031- IEEE B02.15.1 Bluetoolh (GFSK, DH3) X 100.00 136.81 .87 1.88 100.0 +9.6%
CAA
Y 0.18 60.00 4.14 100.0
Z | 10000 | 131.19 | 30.23 100.0

Certificate Mo: EX3-7T489_Jan18 Page 12 of 39



EX3DV4- SN:7488 January 9, 2018

10032- | IEEE B02.15.1 Biuetooth (GFSK, DH5) 100.00 | 153.80 | 37.18 | 117 | 1000 | 9.6 %

X

CAA

Y | 703 | 18564 | 4.29 100.0

Z | 10000 | 14567 | 34.70 100.0
10033- | IEEE B02.15.1 Bluelooth (PU4-DQPSK, | X | 100.00 | 13167 | 3527 | 530 | 700 | 296%
CAA DH1)

Y | a7i | 8127 | 1958 70.0

Z | 10000 | 13294 | 3621 70.0
10034- | IEEE B02.15.1 Bluelooth (P/4-DQPSK, | X | 9.96 | 94.18 | 23.09 | 188 | 1000 | 96 %
CAA DH3)

Y | 126 | 6703 | 11.99 100.0

- - Z | 972 | 9524 | 2439 100.0

10035- | IEEE 802.15.1 Biuelooth (PU4-DQPSK, | X | 3.16 | 7962 | 18.04 | 117 | 1000 | £96 %
CAA DH5)

Y | 096 | 6491 | 1062 100.0

Z | 356 | 8176 | 19.73 100.0
10036- | IEEE 802.15.1 Biuglooth (8-DPSK, DH1) | X | 100.00 | 132.33 | 3557 | 530 | 700 | x96%
CAA

Y | 628 | 8557 | 21.11 70.0

Z | 10000 | 13352 | 3648 70.0
10037- | IEEE 802.15.1 Bluetooth (8-DPSK, DH3) | X | 7.21 | 90089 | 2190 | 188 | 1000 | 96 %
CAA

Y | 117 | 6633 | 11867 100.0

Z | 787 | 9239 | 2353 100.0
10036- | IEEE 802.15.1 Bluelooth (8-DPSK, DH5) | X | 3.22 | 80.22 | 1841 | 117 | 1000 | =96 %
CAA

Y | 096 | 8511 | 1085 100.0

Z | 362 | 8237 | 2009 100.0
10039- | CDOMA2000 (1xRTT, RC1) X | 136 | 6925 | 1319 | 000 | 1500 | 296%
CAB

Y | 078 | 6331 | 923 150.0

Z | 189 | 7292 | 1569 150.0
10042- | 15-54 1 1S-136 FDD (TDMAJFDM, PIid&- | X | 100.00 | 11280 | 2545 | 7.78 | 500 | £96%
CAB DQPSK, Halfrate)

Y | 055 | B162 | 1552 50.0

Z | 10000 | 11296 | 2577 50.0
10044- | IS-91/EIA/TIA-653 FOD (FDMA, FM) X | 000 | 10735 | 6.00 | 000 | 1500 | *96%
CAA

Y | 220 | 119.33 | 1349 150.0

Z | 000 | 10533 | 481 150.0
10048- DECT (TDD. TDMAFDM, GFSK, Full X 100.00 109.76 26,32 13.80 250 +96%
CAA Slot, 24)

Y | 660 | 7298 | 15.06 25.0

Z | 100,00 | 11227 | 27.59 25.0
10043- | DECT (TDD, TOMAJFDM, GFSK, Double | X | B03.82 | 136.38 | 31.16 | 1079 | 400 | 96 %
CAA Slot, 12)

Y | 7.27 77.08_| 1545 40.0

Z | 10000 | 113.17 | 26.94 40.0
10056- | UMTS-TDD (TD-SCDMA, 1.28 Mcps) X | 10000 | 12607 | 33.92 | 903 | 500 | £9.6%
CAA

Y | 1760 | 9388 | 2368 50.0

Z | 10000 | 127.05 | 34.68 50.0
10058- | EDGE-FDD (TDMA, 8PSK, TN0-1-2.3) | X | 3.79 | 7479 | 2472 | 655 | 1000 | +9.6%
DAC

Y | 299 | 6951 | 21.76 100.0

Z | 438 | 7723 | 2552 100.0
10059- | IEEE B02.11b WiFi 2.4 GHz (DSSS.2 | X | 1.17 | 6511 | 1611 | 061 | 1100 | 96 %
CAB Mbps)

b 1.04 £3.39 14.77 110.0

Z | 121 | 6542 | 16.33 110.0
10060- | IEEE 802.11b WiFi 2.4 GHz (D35S, 55 | X | 100,00 | 14682 | 39.21 | 130 | 1100 | 296 %
CAB Mbps)

Y | 212 | 8369 | 21.50 110.0

Z | 10000 | 14481 | 3853 110.0
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10061- IEEE 802.11b WiFi 2.4 GHz (DSS5, 11 X 3.07 B4.81 24.88 2.04 110.0 +96%
CAB Mbps)
Y 1.49 72.01 18.92 110.0
Z 3.92 B88.19 25.92 110.0
10062- IEEE 802.11a/h WiFi 5 GHz (OFDM, & X 4.52 B6.82 16.59 0.49 100.0 £096%
CAC Mbps)
Y 4.38 BE.47 16.31 100.0
Z 4.63 66.79 16.61 100.0
10063- |EEE 802.11a/h WiFi 5 GHz (OFDM, 9 X 4.54 65.94 16.71 or2 100.0 +96%
CAC Mbps)
Y 4.39 66.56 16.40 100.0
o Z 4.65 66.90 16.73 100.0
10064- IEEE B02.11a/h WiFi 5 GHz (OFDM, 12 X 479 67.15 16.92 0.86 100.0 +86%
CAC Mbps)
¥ 4.62 66.76 16.61 100.0
4 4.92 67.14 16.95 100.0
10065- IEEE 802.11a/mh WiFi 5 GHz (OFDM, 18 X 4.87 67.04 17.04 1.21 100.0 +9.6 %
cAC Mbps)
Y 4.49 66.58 16.68 100.0
4 4.80 67.05 17.08 100.0
10066- IEEE B02.11a/h WiFi 5 GHz (OFDM, 24 X 468 67.05 17.22 1.46 100.0 | +96%
CAC Mbps)
Y | 450 66.56 | 16.82 100.0
. — Z 4.81 67.07 17.25 100.0
10067- IEEE B02.11ah WiFi 5 GHz (OFDM. 36 X 4.98 67.35 17.74 2.04 100.0 +9.6%
CAC Mbps)
b d 4.78 66.85 17.31 100.0
Z 5.10 67.28 17.73 100.0
10068- IEEE 802.11a'h WiFi 5 GHz (OFDM, 48 X 5.00 67.28 17.93 2.55 100.0 £9.6 %
CAC Mbps)
¥ 4.80 66.75 17.47 100.0
= Z | 514 6729 | 1795 100.0
10069- |EEE 802.11a/h WiFi 5 GHz (OFDM, 54 X 5.07 67.31 18.13 2.67 1000 | £96%
CAC Mbps)
Y 4,87 66.78 17.66 100.0
Z 5.22 67.30 18.14 100.0
10071- |EEE 802.11g WiFi 2.4 GHz X 4,83 &67.00 17.58 1.99 100.0 +896 %
CAB (DSSS/OFDM, 9 Mbps)
Y 4.67 66.57 17.20 100.0
Z 4.93 66.92 17.56 100.0
10072- IEEE 802,11g WiFi 2.4 GHz X 4.79 67.28 17.81 2.30 100.0 +9.6%
CAB (DSSS/OFDM, 12 Mbps)
¥ 4.61 BE.75 17.36 100.0
- - Z | 490 67.25 | 17.80 100.0
10073- IEEE B02.11g WiFi 2.4 GHz X 4.85 67.49 18.19 2.83 100.0 +8.6%
CAB (DSSS/OFDM. 18 Mbps)
Y 4.66 66.92 17.69 100.0
- Z | 496 6742 | 18.16 100.0
10074- IEEE 802.11g WiFi 2.4 GHz X 4.85 67.41 18.35 3.30 100.0 +96%
CAB (DSSS/OFDM. 24 Mbps)
¥ 4.66 66.86 17.84 100.0
£ 4.94 B7.31 18.31 100.0
10075- IEEE 802.11g WIiFi 2.4 GHz X 4.87 B67.43 18.64 3.8z 80.0 +9.6%
CAB (DSSS/OFDM, 36 Mbps)
hi 4.68 66.83 18.07 90.0
Z 4.97 67.39 18.63 90.0
10076- IEEE 802.11g WiFi 2.4 GHz X 4.90 B7.28 18.81 4.15 20.0 +96%
CAB {DSSS/OFDM, 48 Mbps)
Y 4.72 B6.71 18.25 90.0
. Z 4.98 67.18 18.75 80.0
10077- IEEE 802.11g WiFi 2.4 GHz X 493 67.37 18.92 4.30 80.0 +9.6%
CAB (DSSS/OFDM, 54 Mbps)
¥ 4.75 EB.79 18.36 90.0
Z 5.01 67.25 18.85 80.0
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10081- CDMAZO00 (TxRTT. RC3) x 0.64 64.11 10.28 0.00 150.0 +96%
CAB

Y 0.43 60.63 7.12 150.0

Z | 081 | 6618 | 1228 150.0
10082- 15-54 [ 1S-136 FOD (TDMAJFDM, Pl/4- x 4.00 66.94 6.22 477 80.0 +£96%
CAB DQPSK, Fullrata)

Y 6.14 62.58 2.96 80.0

Z | 066 | 6000 | 434 80.0
10080- GPRS-FDD (TDMA, GMSK, TN 0-4) X 100.00 120.76 28.69 6.56 60.0 £9.6%

DAC

100.00_| 106.11

100.00 | 119.05 | 282

1.81 8837 | 1567 | 0.00 | 1500 | £96%
14.59

B2 60.0
26 60.0

10097- | UMTS-FDD (HSDPA)

Y
Z
x
CAB
Y 1.63 67.09 i 150.0
Z 1.85 66.24 15.89 150.0
10098- UMTS-FDD (HSUPA, Subtest 2) Y 1.77 68.32 15.65 0.00 1500 | +96%
CAB
Y 1.60 67.02 14.56 150.0
Z 1.81 68.20 15.87 150.0
10099- EDGE-FDD (TOMA, BPSK, TN 0-4) x 7.95 9321 34.84 9.56 60.0 +8.6%
DAC
Y 5.10 B0.41 28.65 60.0
£ 10.08 9775 36.00 60.0
10100- LTE-FDD (SC-FDMA, 100% RB, 20 x 2.98 70.17 16.72 0.00 150.0 +96%
CAD MHz, QPSK)
Y 2.75 68,94 16.07 150.0
£ 3.2 70.56 16.87 150.0
10101- LTE-FDD (SC-FDMA, 100% RB, 20 x an 67.40 15.90 0.00 150.0 +96%
CAD MHz, 16-QAM)
Y 297 66.74 15.51 150.0
4 3.20 67.60 16.00 150.0
10102- LTE-FDD {SC-FDMA, 100% RB, 20 X N 67.39 16.00 0.00 150.0 +9.6%
CAD MHz, B4-QAM)
X 3.08 66.80 15.63 150.0
Z 3.31 67.56 16.09 150.0
10103- LTE-TDD (SC-FDMA, 100% RB, 20 x 5.95 T76.75 21,49 io8 65.0 +96%
CAD MHz. QPSK)
Y 4.58 72.28 19.32 65.0
Z 6.72 78.07 21.85 65.0
10104- LTE-TDD (SC-FDMA, 100% RB, 20 X 5.66 73.50 20,79 3.98 65.0 +9.6%
CAD MHz, 168-0aM)
Y 4.76 70.43 19.13 65.0
. Z 6.15 74.35 21.05 65.0
10105- LTE-TDD (SC-FDMA, 100% RB, 20 X 529 71.89 20.34 308 B65.0 + 8.6 %
CAD MHz, 64-0AM)
Y 4.50 69.03 18.75 65.0
Z | 504 7349 | 2098 65.0
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 2.58 69.52 16.56 0.00 150.0 +96%
CAE MHz, QFSK)
Y 2.36 68.34 15.87 150.0
Z 2.n £9.82 16.70 150.0
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 275 B67.35 18.77 0.00 150.0 +96%
CAE MHz, 16-QAM)
Y 260 66.66 15.27 150.0
o Z | 286 67.50 | 15.91 150.0
10110- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, X 207 68.78 16.08 0.00 150.0 +96%
CAE QPSK)
Y 1.85 67.45 15.15 150.0
- B - Z | 218 §9.01_| 16.31 150.0
10111- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, X 248 68.49 15.97 0.00 150.0 +96%
CAE 16-0AM)
Y 2.28 67.59 15.21 150.0
Z 2.59 68.53 16.23 150.0
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10112- | LTE-FDD (SC-FDMA, 100% RB, 10 X 288 6740 | 1584 | 000 | 1500 | =96%
CAE MHz, 64-QAM)
Y | 273 66.78 | 1598 150.0
Z | 298 6751 | 1596 150.0
10113- | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, | X | 263 6866 | 16.11 | 000 | 1500 | £96 %
CAE 64-0AM)
Y | 244 6782 | 1538 150.0
Z | 274 68.67 | 16.36 150.0
10114- | IEEE 802.11n (HT Greenfield, 13.5 X | 496 6711 | 1644 | 000 | 1500 | 96 %
CAC Mbps, BPSK)
Y | 488 66.92 | 16.36 150.0
- Z | 508 6723 | 1648 150.0
10115- | IEEE 802.11n (HT Greenfigld, 81 Mbps, | X | 5.21 6719 | 1648 | 000 | 1500 | 296%
CAC 16-QAM)
Y | 512 67.00 | 16.40 150.0
Z | 534 6729 | 16.51 150.0
10116- | IEEE 802.11n (HT Greenfield, 135 Mbps, | X | 5.05 6731 | 1647 | 000 | 1500 | £96%
CAC 54-QAM)
Y | 495 6707 | 16.36 150.0
- Z | 516 67.40 | 16.49 150.0
10117- | IEEE 802.11n (HT Mixed, 13.5 Mbps, X | 495 67.07 | 1643 | 000 | 1500 | +96%
CAC BPSK)
Y | 4.86 66.80 | 16.32 150.0
Z | 504 67.09 | 18.42 150.0
10118- | IEEE 802.11n (HT Mixed, 81 Mbps, 16- | X | 5.28 6738 | 1659 | 000 | 1500 | +96%
CAC QAM)
Y | 520 67.23 | 16.52 150.0
Z | 541 6748 | 16.62 150.0
10119- [ IEEE 802.11n (HT Mixed, 135 Mbps, 64- | X | 5.04 67.30 | 1647 | 000 | 1500 | 96 %
CAC QAM)
Y | 496 67.11 | 16.39 150.0
Z | 514 6736 | 16.48 150.0
10140- | LTE-FDD (SC-FDMA, 100% RB, 15 X | 323 6741 | 1591 | 000 | 1500 | 96 %
CAD MHz, 16-QAM)
Y | 309 6682 | 15.54 150.0
= — Z | 334 67.57 | 16.01 150.0
10141- | LTE-FDD (SC-FDMA, 100% RB, 15 X | 3.36 6755 | 16.10 | 000 | 1500 | 296 %
CAD MHz. 64-QAM)
Y | 322 67.02 | 15.76 150.0
Z | 346 67.68 | 16.18 150.0
10142- | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, | X 183 6873 | 1543 | D00 | 1500 | £96 %
CAD QPSK)
Y 1.57 66.88 | 14.02 150.0
- z 1.97 69.10 | 1593 150.0
10143- | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, | X | 229 6895 | 1518 | 0.00 | 1500 | 9.6 %
CAD 16-QAM)
Y 1.97 67.06 | 1369 150.0
Z | 248 6938 | 1587 150.0
10144- | LTE-FDD (SC-FDMA, 100% RB,3MHz, | X | 1.98 66.05 | 1322 | 000 | 1500 | £96%
CAD 64-QAM)
Y | 172 6449 | 11.82 150.0
Z | 218 66.72 | 14.07 150.0
10145- | LTE-FDD (SC-FDMA, 100% RB, 1.4 X | o8 61.78 B.48 000 | 1500 | 296%
CAE MHz, QPSK)
Y | 063 60.00 6.7 150.0
Z 1.10 64.40 | 10.97 150.0
10146- | LTE-FDD (SC-FDMA, 100% RB, 1.4 X | 112 61.40 753 0.00 | 1500 | +96%
CAE MHz, 16-QAM)
Y | 087 50.00 6.02 150.0
- Z 161 8438 | 10.21 150.0
10147- | LTE-FDD (SC-FDMA, 100% RB, 1.4 x| 119 61.90 7.90 000 | 1500 | £96%
CAE MHz, B4-QAM)
Y | 088 50.00 6.08 150.0
Z | 182 6579 | 11.04 150.0
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10148- LTE-FDD (SC-FOMA, 50% RB. 20 MHz. 2.76 6742 15.81 0.00 150.0 8.6 %

X
CAD 16-QAM)
Y | 261 6673 | 1532 150.0
Z | 287 | 6757 | 1596 150.0
10150- | LTE-FDD (SC-FDMA, 50% RB, 20 MHz. | X | 2.88 | 67.46 | 1588 | 000 | 1500 | $96%
CAD 64-QAM)
Y| 274 | 6684 | 1542 150.0
Z | 299 | 6756 | 16.01 150.0
10151- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 657 | 8060 | 2313 | 398 | 650 | t98%
CAD QPSK)
Y | 474 7490 | 2044 65.0
Z | 720 | 81.16 | 23.19 65.0
10152- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 5.24 7375 | 2053 | 398 | 650 | £96%
CAD 16-0AM)
Y | 428 | 7028 | 1857 65.0
Z | 572 7455 | 20.85 65.0
10153- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 561 7481 | 2135 | 398 | 650 | *96%
CAD 64-QAM)
Y | 462 | 7143 | 1949 65.0
Z | 610 | 7555 | 21.64 65.0
10154- | LTE-FDD (SC-FDMA, 50% RB, 10MHz, | X | 2.11 69.15 | 1631 | 0.00 | 150.0 | +9.6%
CAE QPSK)
¥ | 189 | 6779 | 1536 150.0
Z | 224 | 6943 | 16.56 150.0
10155- | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X | 249 | 6853 | 1600 | 000 | 1500 | £96%
CAE 16-QAM)
Y | 230 | 6764 | 1524 150.0
Z | 259 | 8855 | 16.25 150.0
10156- | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, | X | 164 | 6847 | 1486 | 0.00 | 150.0 | £9.6%
CAE QPSK)
¥ | 135 | 6608 | 13.05 150.0
— Z | 182 | 8920 | 1567 150.0
10157- | LTE-FDD (SC-FDMA, 50% RB, 5MHz, | X | 1.78 | 6623 | 1280 | 000 | 1500 | £9.6%
CAE 16-QAM)
Y | 147 | 6410 | 11.09 150.0
Z | 202 | 6731 | 1406 150.0
10158- | LTE-FDD (SC-FDMA, 50% RB, 10MHz, | X | 2.64 | 68.74 | 16.16 | 0.00 | 1500 | £9.6 %
CAE 64-QAM)
Y | 245 | 6791 | 1544 150.0
Z | 275 | 68.74 | 1641 150.0
10159- | LTE-FDD (SC-FOMA, 50% RB,5MHz, | X | 1.86 | 6657 | 13.11 | 000 | 1500 | £9.6%
CAE 64-QAM)
Y | 152 | 6427 | 11.22 150.0
Z | 213 | 6777 | 14.34 150.0
10160- | LTE-FDD (SC-FOMA, 50% RB, 16 MHz, | X | 262 | 6887 | 1638 | 000 | 1500 | 96 %
CAD QPSK)
Y | 245 | 6804 | 1580 150.0
Z | 272 | 6892 | 1646 150.0
10161- | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | X | 2.77 | 6743 | 1576 | 000 | 1500 | £9.6 %
CAD 16-QAM)
Y | 261 66.77 | 15.23 150.0
B Z | 289 | 6753 | 1593 150.0
10162- | LTE-FDD (SC-FDMA, 50% RB, 15MHz, | X | 2,89 | 67.65 | 1580 | 000 | 1500 | £9.6 %
CAD 64-QAM)
Y | 272 | 67.08 | 1540 150.0
Z | 300 | 67.70 | 16.05 150.0
10166- | LTE-FDD (SC-FDMA, 50% RB, 14 MHz, | X | 3.29 | 6950 | 19.22 | 3.01 | 1500 | t96%
CAE QPSK)
Y | 301 G824 | 18.69 150.0
Z | 348 | 8956 | 19.13 150.0
10167- | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 4.02 | 7282 | 19.81 | 301 | 1500 | £96%
CAE 16-QAM)
Y | 342 | 7051 | 1888 150.0
Z | 428 | 7257 | 1961 150.0
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10168- | LTE-FDD (SC-FDMA, 50% RB, 14 MHz, | X | 4.55 7555 | 2136 | 301 | 1500 | £96%
CAE 64-0AM)
Y | 3.85 73.24 | 2054 150.0
Z 4.79 75.04 | 21.04 150.0
10169- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 269 6825 | 1867 | 3.01 | 1500 | £96%
CAD QPSK)
Y | 243 6631 | 17.78 150.0
Z | 288 68.73 | 18.78 150.0
10170- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 364 7453 | 2122 | 301 | 1500 | t96%
CAD 16-QAM)
Y | 294 70.75 | 19.74 150.0
B B Z | 394 7476 | 21.17 150.0
10171- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 208 7036 | 18.37 | 301 | 1500 | £96%
AAD 64-QAM)
Y | 248 67.23 | 17.01 150.0
. Z | 3z3 70.61 | 18.38 150.0
10172- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 547 8651 | 28.29 | 602 | 650 | $96%
CAD QPSK)
Y | 290 74.24 | 2275 65.0
Z | 901 9556 | 30.88 65.0
10173- | LTE-TDD (SC-FDMA, 1 RE. 20 MHz. X | 1968 | 10944 | 3344 | 602 | 650 | =96%
CAD 16-QAM)
Y | 468 82.05 | 24.07 65.0
- Z | 2529 | 110.65 | 33.22 65.0
10174- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 1141 9786 | 2935 | 602 | 650 | £968%
CAD 64-0AM)
Y | 369 77.31_| 21.70 65.0
— Z | 1896 | 10368 | 30.56 65.0
10175- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 266 6708 | 1844 | 301 | 1500 | £96%
CAE QPSK)
Y | 240 66.06 | 17.54 150.0
Z | 284 68.44 | 1854 150.0
10176- | LTE-FDD (SC-FDMA, 1 R, 10 MHz, X | 365 7455 | 2123 | 301 | 1500 | 96 %
CAE 16-QAM)
Y | 294 7077 | 18.75 150.0
= Z 3.94 7478 | 21.18 150.0
10177- | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, X | 2.68 68.10 | 1851 | 3.01 | 1500 | £968%
CAG QPSK)
Y | 242 56.16 | 17.61 150.0
Z 2.86 68.58 18.63 150.0
10178- | LTE-FDD (SC-FDMA, 1RB, 5 MHz, 16- | X | 3.62 7440 | 2115 | 301 | 1500 | +96%
CAE QAM)
Y | 292 70.64 | 1967 150.0
} Z | 39 7459 | 21.08 150.0
10179- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz. X | 328 7235 | 19.68 | 301 | 1500 | 96%
CAE 64-0AM)
Y | 268 68.87 | 18.24 150.0
= Z | 355 7257 | 19.65 150.0
10180- | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 64- | X | 298 7032 | 1834 | 301 | 1500 | +96%
CAE QAM)
Y | 248 67.20 | 16.98 150.0
Z | 322 7055 | 18.34 150.0
10181- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 268 6809 | 1851 | 301 | 1500 | t96%
CAD QPSK)
Y | 241 66.15 | 17.61 150.0
Z | 286 68.56 | 1B.62 150.0
10182- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 362 7437 | 2114 | 301 | 1500 | t96%
| CAD 16-QAM)
Y | 292 70.62 | 19.66 150.0
Z | 390 7456 | 2106 150.0
10183- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 297 7030 | 18.33 | 3.01 | 1500 | t96%
AAC 64-QAM)
Y | 247 67.18 | 16.97 150.0
Z | 322 70.53 | 18.33 150.0
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10184- LTE-FDD (SC-FDMA, 1 RB, 3 MHz,
CAD QPSK)

269 68.12 18.53 am 150.0 +86%

242 66.18 17.63 150.0
2.87 68.80 18.64 150.0
3.63 7445 21,18 am 150.0 +96%

10185- | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 16-
QAM)

x
¥
z
X
CAD
Y | 293 | 7069 | 19.70 150.0
- Z | 392 | 7464 | 21.10 150.0
10186- | LTE-FDD (SC-FDMA, 1RB,3MHz, 64- | X | 299 | 7037 | 1837 | 301 | 1500 | #96%
AAD QAM)
Y | 248 | 6723 | 17.00 150.0
— Z | 323 | 7060 | 18.36 150.0
10187- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 270 | 6820 | 1861 | 301 | 1500 | £96%
CAE QPSK)
Y | 243 | 8626 | 17.71 150.0
= Z | 288 | esee | 18.71 150.0
10188- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 374 | 7505 | 2153 | 301 | 1500 | *96%
CAE 16-QAM)
Y | 300 | 7120 | 2004 150.0
— Z | 404 | 7527 | 2147 150.0
10189- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 305 | 7076 | 1863 | 301 | 1500 | 96 %
AAE 64-QAM)
Y | 252 | 6755 [ 17.25 150.0
= Z | 330 | 71.01 | 18.63 150.0
10193- | IEEE 802.11n (HT Greenfield, 6.5 Mbps, | X | 4.37 | 6674 | 1614 | 000 | 1500 | +9.6 %
CAC BPSK)
Y | 426 | 6652 | 1596 150.0
Z | 447 | 6669 | 16.17 150.0
10194- | IEEE 802.11n (HT Greenfield, 39 Mbps, | X | 4.51 | 6699 | 1627 | 000 | 1500 | 9.6 %
CAC 16-QAM)
Y | 439 | 6674 | 16.11 150.0
Z | 463 | 6699 | 16.30 150.0
10195- | [EEE 802.11n (HT Greenfield, 65 Mbps, | X | 455 | 67.01 | 1629 | 000 | 1500 | £9.6 %
CAC 64-QAM)
Y | 442 | 6675 | 16.12 150.0
- Z | a67 | 6702 | 16.32 150.0
10196- | IEEE 802.11n (HT Mixed, 6.5 Mbps, X | 435 | 6675 | 16.13 | 000 | 1500 | 296%
CAC BPSK)
Y | 424 | 6650 | 1594 150.0
Z | 447 | 6674 | 16.18 150.0
10197- | IEEE B02.11n (HT Mixed, 39 Mbps, 16- | X | 452 | 67.00 | 1628 | 000 | 1500 | +96%
CAC QAM)
Y | 440 | 6674 | 16.11 150.0
- Z | 464 | 67.00 | 1631 150.0
10198- | IEEE 802.11n (HT Mixed, 65 Mbps, 64- | X | 454 | 67.01 | 1629 | 000 | 150.0 | £96%
CAC QAM)
Y | 441 | 6675 | 1612 150.0
Z | 467 | 67.03 | 16.33 150.0
10219- | IEEE 802.11n (HT Mixed, 7.2 Mbps, X | 431 | 66.78 | 16.10 | 000 | 1500 | +96%
CAC BPSK)
Y | 419 | @654 | 1501 150.0
Z | 442 | 8676 | 16.15 150.0
10220- | IEEE 802.19n (HT Mixed, 43.3 Mbps, 16- | X | 451 | 6696 | 1627 | 000 | 1500 | 2986 %
CAC QAM)
Y | 439 | 6670 | 16.10 150.0
Z | 463 | 6697 | 16.30 150.0
10221- | IEEE B02.11n (HT Mixed, 72.2 Mbps, 64- | X | 456 | 6695 | 1628 | 000 | 1500 | 296%
CAC QAM)
Y | 443 | 6670 | 16.11 150.0
Z | 488 | 6696 | 16.31 150.0
10222- | IEEE 802.11n (HT Mixed, 15 Mbps, X | 492 | 67.04 | 1641 | 000 | 1500 | £96%
CAC BPSK)
Y | 483 | 66.81 | 16.31 150.0
Z | 502 | 67.09 | 1642 150.0
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10223- IEEE 802.11n (HT Mixed, 90 Mbps. 16- 5.20 67.26 16.54 0.00 150.0 +96%

X
CAC QAM)
Y | 508 | 6697 | 1841 150.0
— Z | 532 | 6734 | 16.56 150.0
10224- | |EEE 802.11n (HT Mixed, 150 Mbps, 84- | X | 496 | 67.16 | 1640 | 000 | 1500 | £96%
CAC QAM)
Y | 487 | 6693 | 16.30 150.0
B Z | 5068 | 67.20 | 16.40 150.0
10225- | UMTS-FDD (HSPA+) X | 264 | 8622 | 1498 | 000 | 1500 | £96%
CAB
Y | 245 | 6558 | 14.30 150.0
- Z | 276 | 8629 | 1530 150.0
10226- | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, X | 2213 [ 11187 | 3422 | 602 | 650 | £96%
CAA 16-QAM)
Y | 494 | 8312 | 2456 65.0
Z | 2831 | 11295 | 33.96 65.0
10227- [ LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 2379 | 11105 | 3316 | 602 | 650 | z96%
CAA 64-QAM)
Y | 500 | 8251 | 2367 65.0
Z | 2784 | 11048 | 32.51 65.0
10228- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 689 | 9283 | 3066 | 602 | 650 | :9.6%
CAA QPSK)
Y | 342 | 7787 | 2438 65.0
= == Z | 1048 | 99.07 | 32.13 65.0
10229- | LTE-TDD (SC-FDMA, 1RB.3MHz, 16- | X | 19.85 | 10957 | 3348 | 602 | 650 | £96%
| CAB QAM)
Y | 471 | 8214 | za.11 5.0
e Z | 2551 | 110.79 | 33.28 65.0
10230- | LTE-TDD (SC-FDMA, 1RB,3MHz, 64- | X | 2087 | 10853 | 3238 | 602 | 650 | £96%
CAB QAM)
Y | 472 | 8143 | 2321 65.0
Z | 2488 | 10833 | 3184 65.0
10231- | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X | 658 | 9186 | 3021 | 602 | 650 | £96%
CAB QPSK)
Y | 331 | 7721 | za02 65.0
Z | 881 | orez | 3164 65.0
10232- | LTE-TDD (SC-FDMA, 1 RB,5MHz, 16- | X | 19.81 | 109.56 | 3348 | 602 | 650 | 2958 %
CAD QAM)
Y | 470 | 8212 | 2411 65.0
Z | 2548 | 110.78 | 33.26 65.0
10233- | LTE-TDD (SC-FOMA, 1 RB, 5MHz, 64- | X | 20.76 | 108.46 | 3237 | 602 | 650 | £986%
CAD QAM)
Y | 470 | 8140 | 2320 65.0
Z | 2479 | 10829 | 3182 65.0
10234- [ LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X| 637 | 9104 | 2980 | 602 | 650 | £96%
CAD QPSK)
Y | 324 | 7670 | 2368 65.0
Z | 949 | 9675 | 31.17 65.0
10235- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 1989 | 10965 | 3350 | 602 | 650 | £96%
CAD 16-QAM)
Y | 470 | 8214 | 24.12 65.0
Z | 2556 | 11086 | 33.28 65.0
10236- | LTE-TDD (SC-FDMA_ 1 RB, 10 MHz, X | 2129 | 10886 | 3247 | 602 | 650 | £96%
CAD B4-QAM)
Y | 475 | 8155 | 2324 65.0
3 Z | 2532 | 10862 | 3101 65.0
10237- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 8658 | 9192 | 3024 | 602 | 650 | £96%
CAD QPSK)
Y |_33i 7721 | 2403 65.0
- Z | 993 | o792 | 3167 65.0
10238- | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X'|71877 | 10953 | 3347 | 602 | 650 | £96%
CAD 16-QAM)
Y | 469 | 8209 | 2400 65.0
Z | 2542 | 110.76 | 33.25 5.0

Certificate No: EX3-7489_Jan18 Page 20 of 39



EX3DV4- SN:7489 January 9, 2018

10239- | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 2065 | 10838 | 3235 | 6.02 B50 | t96%

X
CAD 64-QAM)
Y | 469 | 8136 | 2318 65.0
- Z | 2468 | 10824 | 3181 65.0
10240- | LTE-TDD (SC-FOMA, 1 RB, 15 MHz, X | 657 | 9189 | 3023 | 602 | 650 | =96%
CAD QPSK)
Y | 330 | 77.19 | 2402 65.0
Z | 990 | 9786 | 31.66 85.0
10241- | LTE-TDD (SC-FDMA, 50% RB, 14 MHz, | X | 7.70 | 8353 | 2699 | 608 | 650 | £96%
CAA 16-QAM)
Y | 578 | 77.68 | 24.25 65.0
) ) Z | 811 | 8269 | 2641 65.0
10242- | LTE-TDD (SCFDMA, 50% RB, 14 MHz, | X | 681 | 8091 | 2585 | 698 | 650 | 96%
CAA 64-QAM)
Y | 518 | 7548 | 2327 65.0
Z | 767 | 8152 | 2586 65.0
10243- | LTE-TDD (SC-FDMA, 50% RB, 14 MHz, | X | 534 | 7617 | 2476 | 698 | 650 | 29.56%
CAA QPSK)
Y | 442 | 7232 | 22686 65.0
Z | 602 | 7734 | 2505 65.0
10244- | LTE-TDD (SC-FDMA, 50% RB, 3MHz, | X | 4.97 | 7462 | 17.24 | 398 | 650 | $96%
CAB 16-QAM)
Y | 282 | 6677 | 1283 65.0
) Z | 637 | 7794 | 19.30 65.0
10245- | LTE-TDD (SC-FDMA, 50% RB, 3MHz, | X | 469 | 7349 | 1670 | 398 | 650 | £9.6%
CAB 64-QAM)
Y | 277 | 6628 | 1253 65.0
7 | 605 | 7686 | 18.81 55.0
10246- | LTE-TDD (SC-FOMA, 50% RB, 3MHz, | X | 581 | 8145 | 2058 | 398 | 650 | z96%
CAB QPSK)
Y | _251 | 6872 | 1425 65.0
Z | 775 | 8529 | 2253 65.0
10247- | LTE-TDD (SC-FDMA, 50% RB,5MHz, | X | 454 | 7411 | 1836 | 398 | 650 | +9.6%
CAD 16-QAM)
Y | 306 | 6806 | 1411 65.0
Z | 528 | 7593 | 19.63 65.0
10248- | LTE-TDD (SC-FOMA, 50% RB, 5 MHz, | X | 439 | 7304 | 1786 | 308 | 650 | £96%
CAD 64-QAM)
Y | 304 | 6751 | 1443 65.0
Z | 514 | 7495 | 19.18 65.0
10249- | LTE-TDD (SC-FDMA, 50% RB,5MHz, | X | B8.10 | 87.54 | 2415 | 398 | 650 | £9.6%
CAD QPSK)
¥ | 375 | 7477 | 1843 65.0
Z | 936 | 89.16 | 2500 5.0
10250- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 544 | 7695 | 2174 | 308 | 650 | £96%
CAD 16-QAM)
Y | 417 | 7239 | 1922 65.0
Z | 600 | 77.84 | 22.23 65.0
10251- | LTE-TDD (SC-FDMA, 50% RB. 10MHz, | X | 506 | 7430 | 2017 | 388 | 650 | £9.6%
CAD B4-QAM)
Y | 395 | 7018 | 17.75 65.0
Z | 561 | 7525 | 2072 65.0
10252- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 7.28 | 8522 | 2477 | 398 | 650 | *96%
CAD QPSK)
Y | 452 | 7683 | 2096 65.0
a Z | 808 | 8589 | 24.96 65.0
10253- | LTE-TDD (SC-FDMA, 50% RB, 15MHz, | X | 516 | 7332 | 2024 | 398 | 650 | *96%
CAD 16-QAM)
Y | 424 | 7000 | 1829 85.0
Z | 560 | 7399 | 2057 65.0
10254- | LTE-TDD (SC-FDMA, 50% RB, 15MHz, | X | 549 | 74.25 | 20.95 | 398 | 650 | 296%
| CAD 64-QAM)
Y | 453 | 7096 | 19.06 65.0
Z | 595 | 7490 | 21.27 65.0
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10255- LTE-TDD (SC-FDMA, 50% RB, 15 MHz,

6.16 79.60 2290 3.98 B85.0 +9.6%
CAD QPSK)

453 | 7426 | 2028 85.0
6.71 B0.08 | 2209 5.0
314 | 6795 | 1295 | 398 | 650 | £96%

10256- LTE-TDD (SC-FDMA, 100% RB, 1.4
CAA MHz, 16-QAM)

2.00 G62.84 89.42 65.0
4.48 72.33 15.80 65.0
2.98 G66.96 1235 3.08 65.0 £9.6 %

10257- LTE-TDD (SC-FDMA, 100% RB, 1.4
CAA MHz, 64-QAM)

1.98 652.48 9.11 65.0
4.22 71.11 15.16 65.0
334 72.16 1564 3.08 65.0 £96%

10258- | LTE-TDD (SC-FDMA, 100% RB, 1.4
CAA MHz, QPSK)

172 | 6365 | 10.39 65.0
499 | 7761 | 18865 5.0
495 | 7543 | 1969 | 398 | 650 | t96%

10259- | LTE-TDD (SC-FDMA, 100% RB, 3 MHz,
CAB 16-QAM)

3.50 69.87 16.45 65.0
5.59 76.73 20.60 65.0
4.92 74.92 19.46 3.98 65.0 +986%

10260- LTE-TDD (SC-FDMA, 100% RB, 3 MHz,
CAB 64-0AM)

3.54 69.63 16.32 65.0
5.56 76.25 20.39 65.0
T.12 85.15 23.89 3.98 65.0 9.6 %

10261- LTE-TDD (SC-FDMA, 100% RB, 3 MHz,
CAB QPSK)

394 | 7508 | 19.21 65.0
797 | 8613 | 2442 65.0
542 | 7687 | 2168 | 398 | 650 | t96%

10262- | LTE-TDD (SC-FOMA, 100% RB, 5 MHz,
CAD 16-QAM)

4.15 72.30 19.16 65.0
. 77.78 22.18 65.0
5.05 7427 20.16 3.98 65.0 +9.6 %

10263- | LTE-TDD (SC-FDMA, 100% RB, 5 MHz.
64-QAM)

394 7017 17.74 65.0
2.59 75.22 20.71 65.0
7.18 B4.94 2464 3.98 65.0 +9.6%

10264- LTE-TDD (SC-FDMA, 100% RB, 5 MHz,
CAD QPSK)

4.47 76.62 20.84 65.0
7.98 B5.62 24 .84 65.0
5.24 ¥3.75 2053 3.08 65.0 £9.6%

10265- | LTE-TDD (SC-FOMA, 100% RB, 10
CAD MHz, 16-QAM)

4.28 70.29 18.58 65.0
5.72 74.56 20.86 B5.0
561 T4.79 21.34 3.08 65.0 +96%

10266- LTE-TDD (SC-FDMA, 100% RB, 10
CAD MHz, 64-QAM)

4.62 71.41 19.48 65.0
6.10 75.53 21.63 65.0
6.56 80.54 2310 3.08 B85.0 +96%

10267- LTE-TDD (SC-FDMA, 100% RB, 10
CAD MHz, QPSK)

473 | 7485 | 2041 B5.0
7.18 B1.10 | 2317 65.0
581 7340 | 2081 3.08 650 | +96%

10268- | LTE-TDD (SC-FOMA, 100% RB, 15
CAD MHz, 16-QAM)

4.94 70.54 19.25 65.0
5.28 74.12 21.04 65.0
5.80 72.95 20.64 3.98 65.0 £9.6%

10268- | LTE-TDD (SC-FOMA, 100% RB, 15
CAD MHz, 64-QAM)

XM= XM= MM XM= RN XN XN XM= XNl XN XM= XM= XN XN XN X
il
&

4.97 70.26 19.13 65.0
B 6.24 7362 | 2087 65.0
10270~ LTE-TDD (SC-FOMA, 100% RB. 15 6.13 7654 | 2159 | 398 B5.0 +96%
CAD MHz, QPSK)
Y 4.91 72.72 19.68 65.0
z .62 77.08 | 21.66 65.0
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10274- | UMTS-FDD (HSUPA, Sublest 5, 3GPP | X | 249 | 6685 | 1505 | 000 | 1500 | *96%
CAB Rel8.10)
Y | 233 | 6612 | 1432 150.0
_ Z | 257 | 6678 | 1529 150.0
10275- | UMTS-FOD (HSUPA, Sublest 5, 3GPP | X | 155 | 6825 | 1550 | 0.00 | 1500 | 9.6 %
CAB Rel8.4)
Y | 136 | 6659 | 14.26 150.0
Z | 162 | 6843 | 1578 150.0
10277- | PHS (QPSK) X | 152 | 6004 | 541 | 903 | 500 | :96%
CAA
Y | 139 | 5806 | 434 50.0
Z | 182 | 6102 | 651 50.0
10278- | PHS (QPSK, BW B84MHz, Rollofi0.5) | X | 402 | 7135 | 1419 | 903 | 500 | £96%
CAA
Y | 244 | 6405 | 9.73 50.0
— Z | 715 | 7952 | 18.25 50.0
10279- | PHS (QPSK, BW BB4MHZ, Rolloff 0.38) | X | 416 | 7174 | 1444 | 903 | 500 | +96%
CAA
Y | 250 | 6424 | 9.90 50.0
Z | 738 | 7991 | 1846 50.0
10290- | CDMAZ2000, RC1, SO55, Full Rate X | 103 | 6580 | 11.30 | 0.00 | 1500 | £96%
AAB
Y | 067 | 6182 | 813 150.0
Z | 139 | 6875 | 1360 150.0
10291- | CDMAZ000, RC3, SO55, Full Rate X | 063 | 6391 | 10.16 | 000 | 1500 | +96%
AAB
Y | 043 | 6055 | 7.05 150.0
Z | 079 | 6593 | 12.13 150.0
10292- | CDMAZ2000, RC3, SO32, Full Rate X | 090 | 6879 | 1290 | 000 | 1500 | £9.6%
AAB
Y | 048 | 6220 | 8.0 150.0
Z | 117 7185 | 1526 150.0
10293- | COMAZ000. RC3, SO3, Full Rate X | 230 | 8035 | 17.85 | 000 | 1500 | =96%
AAB
Y | 068 | 6555 | 1046 150.0
Z | 263 | 8309 | 20.01 150.0
10295- | CDMAZ00D, RC1, SO3, 1/8th Rale 25fr. | X | 62.80 | 118.41 | 3312 | 9.03 | 500 | £96%
AAB
Y | 2635 | 98.00 | 2551 50.0
Z | 1890 | 9988 | 29.04 50.0
10297- | LTE-FDD (SC-FDMA, 50% RB, 20MHz, | X | 259 | 6962 | 1663 | 000 | 1500 | £9.6%
AAC QPSK)
Y | 237 | 6844 | 1594 150.0
Z | 272 | 6993 | 16.77 150.0
10298- | LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X | 1.20 | 6549 | 1181 | 000 | 1500 | 2£96%
AAC QPSK)
Y | 089 | 6248 | 9.38 150.0
Z | 149 | 6761 | 1375 150.0
10299- | LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X | 174 | 6534 | 1090 | 000 | 1500 | £96%
AAC 16-QAM)
Y | 124 | 6229 | 8.70 150.0
Z | 235 | 6844 | 1329 150.0
10300- | LTE-FDD (SC-FDMA, 50% RB,3MHz, | X | 135 | 6212 | 851 | 000 | 150.0 | £96%
AAC 64-QAM)
Y | 105 | 6042 | 694 150.0
Z | 173 | 6405 | 1042 150.0
10301- | IEEE B02.16e WIMAX (2918, 5ms, X | 466 | 6622 | 1765 | 417 | 500 | +96%
AAA 10MHz, QPSK, PUSC)
Y | 427 | 6505 | 16.90 50.0
Z | 473 | 6576 | 17.54 50.0
10302- | IEEE 802,166 WIMAX (29.18, 5ms, X | 504 | 6640 | 1814 | 496 | 500 | *96%
AAA 10MHz, QPSK, PUSC, 3 CTRL symbols)
Y | 472 6547 | 1752 50.0
Z | 519 | 6631 | 18.23 50.0
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10303- IEEE 802.16e WIMAX (31:15, 5ms, 479 66.03 17.94 4.96 50.0 +96%

X
AdA 10MHz, B4QAM, PUSC)

Y 4.51 65.48 17.55 50.0

Z | 493 65.94 18.05 50.0
10304- IEEE 802.16e WIiMAX (29:18, 5ms, X 4 62 65.95 17.45 417 50.0 +96%
ALK 10MHz, B4QAM, PUSC)

¥ 4.30 65.05 16.84 50.0

Z 4.75 65.83 17.54 50.0
10305- IEEE B02.16e WIiMAX (31:15, 10ms, x 4.2 67.85 19.21 6.02 35.0 +9.6 %
AAA 10MHz, 64QAM, PUSC. 15 symbols)

¥ 3.84 66.36 17.96 35.0

- Z 4.35 67.75 19.57 5.0

10306- |EEE 802.16e WiMAX {29:18, 10ms, X 4.53 66.95 19.01 6.02 35.0 +9.6 %
ABA 10MHz, B40AM, PUSC. 18 symbois)

Y 4.22 £5.83 18.07 35.0

Z 4.67 G66.78 18.20 35.0
10307- IEEE 802.18e WIMAX {29:18, 10ms, x 441 66.97 18.90 6.02 35.0 +8.6%
AAA 10MHz. QPSK, PUSC, 18 symbals)

¥ 4.09 65.78 17.93 35.0

£ 4.56 66.89 19.14 35.0
10308~ IEEE 802.16e WIMAX (2218, 10ms, X 4.40 67.20 19.06 6.02 350 + 8.6 %
Ao 10MHz, 16QAM, PUSC)

Y 4.07 65.96 18.06 35.0

£ 4 .54 67.11 19.30 35.0
10309- IEEE 802.162 WiMAX (29:18, 10ms, X 4.56 67.06 1912 6.02 350 +96%
AAA 10MHz, 16QAM, AMC 2x3, 18 symbols)

Y 4,23 65.88 18.16 35.0

= pd 4.72 66.97 19.34 35.0

10310- IEEE 802.16e WiMAX {29:18, 10ms, X 4.48 67.00 18.99 6.02 350 +96%
AAA 10MHz, QPSK, AMC 2x3, 18 symbals)

Y 417 B5.87 18.05 35.0

- Z | _ae2 66.84 | 19.18 35.0

10311- LTE-FDD (SC-FDMA, 100% RB, 15 x 295 68.83 16.27 0.00 150.0 +5.6%
AAC MHz, QPSK)

Y 2.73 G7.70 15.67 150.0

Z 3.09 69.17 16.40 150.0
10313- iDEN 1:3 X 6.22 B4 48 21.04 6.99 70.0 +96%
Ann

Y 1.96 68.78 14 .44 70.0

Fd 7.12 84 83 20.91 70.0
10314- iDEN 1:6 X 11.85 89.96 2833 10.00 300 +96%
Ans

Y 3.84 78.99 21.37 300

Fd 14.21 101.42 28.45 30.0
10315- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 1.05 63.90 1527 04T 150.0 +9.6%
AAB Mbps, 96pc duly cycla)

Y 0.897 62.81 14,34 150.0

£ 1.07 64,03 15.43 150.0
10316- IEEE 802.11g WiFi 2.4 GHz (ERP- X 4.41 66.78 16.32 0.7 150.0 +96 %
AAB OFDM, 6 Mbps, 96pc duty cycle)

Y 4.28 66.44 16.06 150.0

L 4,53 66.77 16.36 150.0
10317- IEEE B02.11a WiFi 5 GHz (OFDM, 6 X 441 66.78 16.32 07 150.0 +9.6%
AAC Mbps, 96pc duty cycle)

Y 4,28 66.44 16.06 150.0

£ 4.53 66.77 16.36 150.0
10400- IEEE B02.11ac WiFi (20MHz. 64-0AM, X 4.48 67.02 16.26 0.00 150.0 +96 %
AAD 99pc duty cycle)

Y 4.34 66.71 16.07 150.0

Z 461 67.03 16.30 150.0
10401- IEEE B02.11ac WiFi (40MHz, B4-0QAM, X 5.15 B66.87 16.30 0.00 150.0 +0.6%
AAD 99pc duty cycle)

Y | 502 66.52 | 16.13 150.0

Fd 532 67.17 16.45 150.0
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10402- IEEE 802.11ac WiFi (B0MHz, 64-0AM, X 548 67.38 16.44 0.00 150.0 +9.6%
AAD 99pc duty cycle)
Y 539 67.14 16.35 150.0
Zz 5.58 G745 16.45 150.0
10403- CDMA2000 (1xEV-DO, Rev. 0) X 1.03 65.80 11.30 0.00 115.0 +9.6%
AAB
Y 0.67 61.82 8.13 115.0
Z 1.39 68.75 13.60 115.0
10404- CDMAZO000 (1xEV-DO. Rev. A) X 1.03 65.80 11.30 0.00 115.0 +9.6%
AAB
Y 0.67 61.82 8.13 115.0
F 1.39 B6B.75 13.60 115.0
10406- CDMA2000, RC3, 5032, SCHO, Ful X | 100.00 117.32 27.69 0.00 100.0 +96%
AABR Rale
hd 100.00 120.15 28.62 100.0
—= Z 100.00 120.91 29.80 100.0
10410- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, = 100.00 130.76 33.54 322 B0.0 +9.6 %
AAD QPSK, UL Subframe=2,3.4,78.9,
Subframe Conf=4)
Y 7.91 94 46 23.98 80.0
Z 100.00 127.51 32.55 B80.0
10415- IEEE 802.11b WiFi 2.4 GHz (D5SS, 1 X 0.99 B3.16 14.67 0.00 150.0 +96%
Abs Mbps. 99pc duty cycle)
¥ 0.93 62.37 13.93 150.0
Z 1.00 63.21 14.80 150.0
10416- IEEE B02.11g WiFi 2.4 GHz (ERP- = 4.36 B6.74 16.21 0.00 150.0 +9.6 %
AAA OFDM, 6 Mbps, 99pc duty cycle)
Y 4.25 66.49 16.03 150.0
Z 447 66.72 16.25 150.0
10417- IEEE B02.11am WiFi 5 GHz (OFDM. & x 4.36 66.74 16.21 0.00 150.0 +96%
AAB Mbps, 99pc duty cycle)
Y 4.25 66.49 16.03 150.0
Z 4.47 66.72 16.25 150.0
10418- IEEE 802.11g WiFi 2.4 GHz [DSSS- X 4.36 66.94 16.27 0.00 150.0 +9.6 %
AAA OFDM, 6 Mbps. 99pc duty cycle, Long
preambule)
Y 4.24 B66.70 16.10 150.0
_ Z 4.46 B66.90 16.28 150.0
10418- IEEE B02.11g WiFi 2.4 GHz (DS5S- x 4.37 66.88 16.25 0.00 150.0 £9.6%
AAA OFDM, 6 Mbps, 98pc duty cycle, Shor
preambule)
Y 4.26 66.63 16.08 150.0
Z 448 G684 16.27 150.0
10422- IEEE 802.11n (HT Greenfield, 7.2 Mbps, X 448 66.85 16.26 0.00 150.0 +96%
AAR BPSK)
Y 4.36 66.61 16.10 150.0
Zz 4.59 66.83 16.28 150.0
10423- IEEE B02.11n (HT Greenfield, 43.3 x 4.61 B7.11 16.35 0.00 150.0 +96%
AAB Mbps, 16-0AM)
hd 4.48 66.86 16.18 150.0
Z 4.74 67.12 16.39 150.0
10424- |EEE 802.11n (HT Greenfield, 72.2 X 454 67.07 16.33 0.00 150.0 +96%
AAB Mbps, 64-0AM)
Y 4.41 66.80 16.16 150.0
Zz 4.67 67.08 16.37 150.0
10425- IEEE 802 11n (HT Greenfield, 15 Mbps. X 5.16 67.27 16.52 0.00 150.0 +9.6%
AAB BPSK)
¥ 5.07 67.06 16.43 150.0
Z 527 67.31 16.52 150.0
10426- IEEE B0Z.11n (HT Greenfield, 90 Mbps, X 5.18 67.36 16.56 0.00 150.0 +8.6 %
AAB 16-0AM)
Y 5.11 67.21 16.50 150.0
Zz 5.29 67.39 16.56 150.0
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10427- |EEE 802.11n (HT Greenfield, 150 Mbps 515 67.15 16.45 0.00 150.0 +9.6 %

X
AAB | 64-0AM)
Y 5,05 66.92 16.35 150.0
_ Z 529 67.32 16.52 150.0
10430- LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) X 413 7163 18.09 0.00 150.0 +96 %
AAB
¥ 4.04 71.80 17.87 150.0
Fi 4.24 71.33 18.28 150.0
10431- LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) X 3.08 67.33 16.10 0.00 150.0 +9.6%
AAB
¥ 3.82 66.99 15.77 150.0
B Fi 413 67.31 16,22 150.0
10432~ LTE-FDD (OFDMA, 15 MHz, E-TM 3.1) X 4.30 6717 16.26 0.00 150.0 £96%
AAB
Y 4.16 B66.88 16.04 150.0
Z 444 67.15 16.31 150.0
10433- LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) x 4 .56 67.10 16.35 0.00 150.0 +96 %
AAB
Y 4.43 66.84 16.18 150.0
Z 4.68 67.11 16.38 150.0
10434- W-CDMA (BS Test Model 1, 64 DPCH) X 4.2 7243 17.87 0.00 150.0 +96 %
AAA
Y 4.02 72.13 17.33 1350.0
- Zz 4.36 72.29 18.24 150.0
10435- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 10000 | 13043 | 33.41 3.23 80.0 +96%
AAC QPSK, UL Subframe=2.3.4.7.8.9)
Y 7.23 93.06 23.31 BO.O
= — Z | 10000 | 127.27 | 3244 80.0
10447- LTE-FDD (OFDMA, 5 MHz, E-TM 3.1, X 323 67.15 14,99 0.00 160.0 +9.6%
AAB Clipping 44%)
Y 2.99 66.38 14.22 150.0
Z 3.41 67.32 15.43 150.0
10448- LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, x 3.85 B7.13 15.97 0.00 150.0 +86%
AAB Clippin 44%)
Y 3.70 66.79 15.65 150.0
- . Z 3.98 67.10 16.09 150.0
10449- LTE-FDD (OFDMA, 15 MHz, E-TM 3.1, X 4.14 66.99 16.16 0.00 1500 | £9.6%
AAB Cliping 44%)
Y 4.01 B6.70 15.93 150.0
- Z | 426 66.99 | 16.21 150.0
10450- LTE-FDD (OFDMA, 20 MHz, E-TM 3.1, x 4.35 66.88 16.21 0.00 150.0 + 9.6 %
AAB Clipping 44%)
Y 4.24 B66.60 16.03 150.0
Z 4,46 66.89 16.24 150.0
10451- W-CDMA (BS Test Model 1, 64 DPCH, X 3.03 66,94 14.27 0.00 150.0 +9.6%
AAA Clipping 44%)
Y 274 65.82 13.24 150.0
— Z | 328 | 6741 | 1495 150.0
10456- IEEE B02.11ac WIFi (160MHz, 64-0AM, X 6.09 67.84 16.70 0.00 150.0 + 8.6 %
AAB 99pc duty cycle) |
Y 604 | E7.64 16.64 150.0
Z 6.16 67.89 16.69 150.0
10457- UMTS-FDD (DC-HSDPA) X an 65.47 15.93 0.00 150.0 +8.6 %
AR
Y 3.63 65.29 15.77 150.0
£ A.76 65.38 15.96 150.0
10458- CDOMA2000 (1xEV-DO, Rev. B, 2 X 3.68 70.87 16.63 0.00 150.0 +9.6 %
AAA carriars)
Y 3.22 69.09 15.19 150.0
} Z | 398 7144 | 17.50 150.0
10458- CDOMAZ000 (1xEV-DO, Rev. B. 3 x 4.80 BB.74 17.74 0.00 150.0 +9.6%
AAA carriers)
Y 467 6B.78 17.44 150.0
£ 5.01 68.70 18.12 150.0
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10460- UMTS-FDD (WCDMA, AMﬁ] x 0.89 68.93 16.30 0.00 150.0 +8.6%
AAA
Y 0.74 66.32 14.37 150.0
Z 0.92 69.15 16.62 150.0
10461- LTE-TDD {SC-FDMA, 1 RB, 1.4 MHz, x 100.00 137.30 3657 3.29 80.0 +9.6%
AAA QPSK. UL Subframe=2.3.4.7.8.9)
Y | 613 92.80 | 2445 80.0
£ 100.00 133.20 35.21 80.0
10462- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 1512 BB BB 18.44 3.23 80.0 +96%
BB 16-QAM, UL Subframe=2.3.4.7.8.9)
Y 0.66 60.00 7.B6 BO.O
£ 100.00 108.13 23.63 80.0
10463- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 0.99 62.79 8.19 23 80.0 9.6 %
Al 64-0AM, UL Subframe=2.3.4.7.8.9]
Y 0.67 60.00 7.4 80.0
Z 242 B9.75 12.56 80.0
10464 LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X 100.00 134.21 3494 3.23 80.0 +9.6%
AR QPSK. UL Subframe=2.3,4.7 8.9)
Y 4.13 B6.25 21.66 80.0
Z | 10000 | 130.41 33.73 80.0
10465- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16- b 4.03 76.34 14 86 3.23 80.0 +96%
AAA QAM. UL Subframe=2,3.4.7,8.9)
hd 0.66 60.00 7.79 B0.0
. B Z | 1584 | 89.39 | 19.16 80.0
10466- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64- x 0.89 61.75 8.65 3.23 80.0 +96%
MBS QAM, UL Subframe=2.3.4,7.89)
Y 0.67 60.00 7.08 B0.0
_ Z 1.81 66.98 11.45 80.0
10467- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, x 100.00 134 B6 3513 3.23 BO.O +9.6%
AAC QPSK, UL Subframe=2,34.7.8.9)
Y 4.79 B88.41 22.38 B0.0
- - Z | 100.00 | 13077 | 33.89 80.0
10468- LTE-TDD (SC-FOMA, 1 RB, 5 MHz, 16- X 549 79.30 15.79 323 BO.O +8.6%
AAC QAM, UL Subirame=23.4.7.8.9)
Y 0.66 60.00 T.82 B0.0
F4 24.36 93.78 20.29 B0.0
10465- LTE-TDD (SC-FDMA, 1 RB, 5 MHz. 64- x 0.89 61.79 8.68 323 B80.0 +8.6 %
AAC QAM, UL Subframe=2,3.4,7.8.9)
Y 0.67 60.00 7.10 B0.0
£ 1.83 67.07 11.49 BO.O
10470- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 10000 | 13472 | 35.15 3.23 BD.O 96 %
AAC QPSK, UL Subframe=23,4.78.9)
Y 4.83 88.57 22.42 BO.O
. Z 100.00 130.82 33.90 B0.O
10471- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 18- | X 5.29 78.91 15.65 3.23 BO.O + 9.6 %
AAC QAM, UL Subframe=2,3.4.7.8.9)
Y 0.66 60.00 7.80 B80.0
4 23.55 93.29 20.18 B0.0
10472- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64- | X 0.88 61.71 862 323 80.0 +9.6%
AAC QAM, UL Subframe=2,3.4.7,8.9)
Y 0.67 60.00 7.08 80.0
4 1.80 66.95 11.42 80.0
10473- LTE-TDD (SC-FDMA, 1 RB. 15 MHz, X 100.00 13468 3513 3.23 80.0 +96%
AAC QPSK, UL Subframe=23.4.7 8.9)
Y 4.79 B8.44 22.37 80.0
Z 100.00 130.78 33.88 80.0
10474- LTE-TDD (SC-FDMA, 1 RB. 15 MHz, 16- | X 5.16 78.70 15.59 3.23 80.0 +96%
AAC QAM, UL Sublframe=2,3.4.7.8.9)
Y 0.66 60.00 7.80 B0.O
- Z | 2273 | 93.06 | 20.09 80.0
10475- LTE-TDD (SC-FOMA, 1 RB, 15 MHz, 84- | X 0.88 61.60 8.61 323 BO.O +96%
AAC QAM, UL Subframe=2,3.4.7.8.9)
Y 0.67 60.00 7.08 80.0
Z | 178 66.89 | 11.40 80.0
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10477- LTE-TDD (SE-FDMH.. 1RB, 20 MHz, 16- | X 409 T6.45 14.87 3.23 B0.0 +9.6 %
AAC QAM. UL Subframe=2,34,7.8,9)
Y 0.66 80.00 .77 80.0
- Z | 1645 B9.73 19.22 80.0
10478- LTE-TDD (SC-FDMA. 1 RB, 20 MHz, 64- | X 0.87 61.63 B.57 3.23 80.0 +96 %
AAC QAM, UL Subframe=2,3.4.7.8.9)
Y 0.67 60.00 7.06 B80.0
£ 1.77 66.77 11.34 80.0
10478- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 64 .96 12220 | 32.88 3.23 80.0 +9.6%
A, QPSK, UL Subframe=2.3.4,7.8.9)
Y B.24 90.55 23.79 80.0
- - Z | 1896 | 10219 | 28.11 80.0
10480- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 48.00 105.39 25.52 3.23 80.0 +96%
Add, 16-0AM, UL Subframe=2,3.4.7.8.9)
Y 2.01 71.68 14,83 80.0
Z 20.12 94,99 23.64 80.0
10481- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 14.61 89.35 2077 3123 80.0 +9.6%
BB 64-0AM, UL Subframe=2,3,4.7.8.9)
Y 1.87 66.45 12.25 80.0
= Z 12.07 87.22 20.93 80.0
10482- LTE-TDD {SC-FDMA, 50% RB, 3 MHz, X 3,30 75.03 17.36 2.23 B80.0 +96 %
AAA QPSK, UL Subframe=2.3.4,7.8.9)
Y 1.18 62.23 10.62 80.0
£ 424 78.18 18.24 BO.O
10483~ LTE-TDD (SC-FDMA, 50% RB, 3 MHz, x 3.42 71.22 14.91 223 BO.O +89.6%
AAA 16-QAM, UL Subframe=2.3.4.7.8.9)
Y 1.39 61.12 9,38 80.0
Z 5.32 T6.7T1 17.86 B0.0
10484- LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X a.01 69.44 14.19 223 BO.O +96%
ARA, 64-QAM. UL Subframe=2.3.4.7.8.9)
Y 1.38 B60.75 9.17 B0.0
=— = Z | 465 | 7470 | 17.12 80.0
10485- LTE-TDD (SC-FDMA, 50% RB, 5 MHz, x 3.87 7794 20.02 223 B0.0 +9.6 %
AAC QPSK, UL Subframe=2.3.4,7.8.9)
b 1.86 67.39 14.76 80.0
rd 422 78.52 20.59 80.0
10486- LTE-TDD (SC-FDMA, 50% RB, 5 MHz, x 3.07 70.51 16.11 223 B0.0O +96%
AAC 16-0AM, UL Sublrame=2,3.4,7.8.9)
Y 1.79 53.46 11.85 80.0
_ Z 3.54 71.97 17.29 80.0
10487 - LTE-TDD (SC-FOMA, 50% RB, 5 MHz, X 3.00 69.76 15.76 223 80.0 +96%
AAC 64-QAM, UL Subframe=2,3,4.7.8.9)
b 4 1.79 63.16 11.77 80.0
- Z | 348 71.29 | 16.97 80.0
10488- LTE-TDD (SC-FDMA. 50% RB, 10 MHz, x 3.54 T4.57 19.88 223 a80.0 +9.6 %
AAC QPSK. UL Subframe=2.3.4,7.8.9)
Y 242 68.75 16.87 80.0
Z 3.90 75.19 20.14 B0.0
10489- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, x 333 70.09 17.76 2.23 B0.0 +96%
AAC 16-0AM, UL Subframe=2.3.4.7.8.9)
Y 2.80 66.53 15.60 80.0
Frd 3.55 70.38 18.05 B0.0
10490- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, x 339 69.82 17.63 2.23 BOD.O £96%
AAC 64-0AM, UL Subframe=2.3.4.7,8.9)
Y 2.68 66.43 15.54 80.0
Z 362 70.10 17.92 B0.0
10491- LTE-TDD (SC-FDMA, 50% RB, 15 MHz. x 361 7202 19.01 223 80.0 +9.6%
AAC QPSK, UL Subframe=2.3.4.7.8.9)
Y 207 67.99 16.85 80.0
Z | 394 72684 | 1922 80.0
10492- LTE-TDD (SC-FDMA, 50% RB, 15 MHz, x st 6B8.74 17.59 223 80.0 +9.6%
AAC 16-0AM, UL Subframe=2.3,4.7.8.9)
Y 3.01 66.25 16.06 80.0
rd 3.B0 69.07 17.79 80.0

Certificate No: EX3-7489_Jan18 Page 28 of 39



EX3DV4- SN:7489 January 9, 2018

10493- LTE-TDD (SC-FDMA, 50% RE, 15 MHz, X 363 68,57 17.51 223 80.0 +9.6%
AAC 64-0AM, UL Subframe=2,3,4,7.8.9)
Y o7 66.16 16.01 80.0
Z 3.86 B5.89 17.71 B80.0
10494- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, x 3.85 7aT2 19.61 223 80.0 +9.6 %
AAC QPSK, UL Subframe=2,3.4,7.8.9)
Y | 292 69.02 | 17.24 80.0
Z 4.37 74.57 19.86 BO.O
10495- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 3.60 69.01 17.81 223 BO.O +96%
AAC 16-0AM. UL Subframe=2.3.4.7.8.9)
s 3.03 66.45 16.29 80.0
. Z | 384 69.45 | 18.01 80.0
10496- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X .67 68,71 17.69 223 80.0 +9.6%
AAC 64-QAM, UL Subframe=2,3,4,7.8.9)
Y | 312 66.33_ | 16.26 80.0
— Z | 380 | ©9.09 | 17.88 80.0
10497- LTE-TDD (SC-FDMA, 100% RB, 1.4 x 1.56 65.21 11.78 223 80.0 + 8.6 %
ABA MHz, QPSK, UL Subframe=2.3.4.7.8.9)
Y 0.890 60.00 7.81 BO.O
Z 2.71 71.48 15.42 80.0
10498- LTE-TDD {SC-FDMA, 100% RB. 1.4 X 1.15 60.00 T7.82 223 80.0 + 8.6 %
ALK MHz, 16-QAM. UL
Subframe=2.3.4.7.8.9)
Y 1.09 60.00 6.55 B80.0
Z | 148 6169 | 975 80.0
10499- LTE-TDD (SC-FDMA, 100% RB, 1.4 x 117 60.00 7.64 223 BO.O 9.6 %
AfS MHz, 64-QAM. UL
Subframe=2.3,4.7.8.9)
Y 1.11 60.00 6.38 B0.0
Z 1.41 60.95 8.19 B0.0
10500- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, X as2 76,17 19.83 223 80.0 +96%
AAS, QPSK, UL Subframe=2,3.4.7.8.9)
Y 2.10 68.11 15.69 80.0
= Z | 304 7657 | 20.21 80.0
10501- LTE-TDD (3SC-FDMA, 100% RB, 3 MHz, X 3325 70.74 16.91 2.23 80.0 +96%
AbA 16-QAM, UL Subframe=2.3.4.7.8.9)
Y 2.16 65.12 13.56 80.0
- Z 3.56 7141 17.61 80.0
10502- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, X 3.28 T0.43 16.68 2.23 80.0 +96%
A, 64-0AM. UL Subframe=2.3.4.7 8.9)
¥ 2.18 64,54 13.39 B0.0
Z | a6l 7116 | 17.42 80.0
10503- LTE-TDD (SC-FOMA, 100% RB, 5 MHz, X 349 74.33 18.77 223 B0.O +96%
AAC QPSK. UL Subframe=2.3.4.7.8.9)
Y 238 68.597 16.76 80.0
Z 3.84 7495 20.03 80.0
10504- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, | X i 69.98 17.60 223 80.0 +96%
AAC 16-0AM, UL Subframe=2.3.4.7.8.9)
Y | 259 | 6642 | 1553 80.0
- Z 3.53 70.27 17.98 80.0
10505- LTE-TDD (SC-FDMA, 100% RB, 5 MHz. X 337 69.72 17.57 223 BD.O 9.6 %
AAC 64-0AM, UL Subframe=2.3.4,7.8.9)
¥ 2.66 66.34 15.48 80.0
i 3.60 70.00 17.86 80.0
10506- LTE-TDD (SC-FDMA, 100% RB, 10 X 392 73.56 18.53 223 B0.O +96%
AAC MHz, QPSK. UL Subframe=2,3.4.7.8.9)
Y 2.890 68.89 17.16 80.0
Z 4,33 74.40 19.77 80.0
10507- LTE-TDD (SC-FDMA, 100% RB, 10 X 358 68.95 17.77 223 BOD.O +96%
AAC MHz, 16-QAM, UL
Subframe=2,3,4.7.8.9)
Y 3.02 66.39 16.25 80.0
Z 3.82 69.38 17.97 80.0
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10508- LTE-TDD (SC-FDMA, 100% RB, 10 X 365 G68.64 17.65 223 80.0 +96%
AAC MHz, 64-QAM, UL
Subframe=2,3,4,7.8.9)
Y 3.1 66.26 16.21 80.0
- =— Z | 389 | @902 | 1783 80.0
10509- LTE-TDD (SC-FDMA, 100% RB, 15 X 4.20 71.78 18.77 2.23 B80.0 + 9.6 %
AAC MHz, QPSK, UL Subframe=2,3,4,7.8.9)
Y 3.36 68.32 16.99 80.0
Z 4.55 T2.47 18.95 80.0
10510- LTE-TDD (SC-FDMA, 100% RB, 15 X 4.02 68.37 17.64 2.23 BO.O + 9.6 %
AAC MHz, 16-QAM, UL
Subframe=2,3.4,7,8.9)
Y 3.51 66.29 16.44 B0.0
Z 426 68.84 17.81 80.0
10511- LTE-TDD (SC-FDMA, 100% RB, 15 x 4.08 68.13 17.56 223 80.0 +96%
AAC MHz, 64-0QAM, UL
Subframe=2,3.4.7.8.9)
Y 3.59 66.18 16.42 80.0
Z | 431 | 6854 | 11.72 80.0
10512- LTE-TDD (SC-FDMA, 100% RBE, 20 b4 4.43 73.52 19,36 223 80.0 +9.6 %
AAC MHz, QPSK. UL Subframe=2,3.4,7 8.9)
Y 3.37 69.20 17.23 B0.0
Z 4.88 74.51 19.64 80.0
10513- LTE-TDD (SC-FDMA, 100% RB, 20 X amn 68.58 17.75 223 80.0 +96%
AAC MHz, 16-QAM, UL
Subframe=2,3.4.7.8.9)
Y 3.38 66.34 16.48 80.0
Z 416 69,14 17 .96 80.0
10514- LTE-TDD (SC-FDMA, 100% RB, 20 X 3.04 68.15 17.60 2.23 80.0 +96 %
AAC MHz, 64-0AM, UL
Subframe=2.3.4.7.8.9)
b 3.46 66.10 16.41 80.0
Z 417 BB.65 17.79 80.0
10515- |EEE 802.11b WiFi 2.4 GHz (D555, 2 x 0.95 63.35 14.74 0.00 150.0 + 9.6 %
BB, Mbps, 99pc duty cycla)
(.89 62.50 13.94 150.0
. 0.96 63.41 14.87 150.0
10516- IEEE B02.11b WiFi 2.4 GHz (DSSS, 5.5 0.63 7210 17.897 0.00 150.0 +96%
AAS Mbps, 99pc duty cycle)
0.47 G7.59 14.88 150.0
0.65 72.46 18.33 150.0
10517- IEEE 802.11b WiFi 2.4 GHz (D555, 11 0.80 65.33 1541 0.00 150.0 +9.6%
L) Mbps, 99pc duty cycle)
Q.72 63.86 14.17 150.0
0.82 65.51 15.62 150.0

10518- IEEE 802.11a/ WiFi 5 GHz (OFDM. 9
AAB Mbps, 989pc duty cycle)

4.35 656.84 16.20 0.00 150.0 +96%

4.24 66.60 16.03 150.0
446 66.81 16.23 150.0
4.50 67.01 16.29 0.00 150.0 +9.6%

10519- IEEE 802.11amh WiFi 5 GHz (OFDM. 12
AAB Mbps, 99pc duty cycle)

4.37 66.76 16.12 150.0

4.63 67.01 16.33 150.0
10520- |EEE 802.11am WiFi 5 GHz (OFDM, 18 4.36 66.95 16.21 0.00 150.0 +9.6%
AAB Mbps, 989pc duty cycle)

423 66.67 16.02 150.0

4.48 66.97 16.25 150.0
10521- IEEE 802.11am WiFi 5 GHz (OFDM, 24 4.29 66.92 16.19 0.00 150.0 +£9.6 %
AAB Mbps, 98pc duty cycle)

416 6662 | 1599 150.0

442 66.96 16.24 150.0

10522- IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 4.34 67.04 16.29 0.00 150.0 96 %

AAB Mbps. 99pc duty cycle)

4.20 66.72 16.07 150.0
4.48 67.08 16.34 150.0

M| M M[=€] XM= XN|€] XM= XM= XM= XM=
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10523- IEEE B0D2.11aMm WiFi 5 GHz (OFDM, 48 X 4.27 67.03 16.20 0.00 150.0 +96%
AAB Mbps. 99pc duty cycle)
¥ 4.15 66.79 16.03 150.0
Z 4.37 66.98 16.21 150.0
10524- IEEE BOZ.11a/h WiFi 5 GHz (OFDM, 54 X 4.29 67.00 16.28 0.00 150.0 +9.6%
AAB Mbps, 99pc duty cycle)
b d 4.16 66.72 16.09 150.0
F 4.42 67.00 16.31 150.0
10525- IEEE BOZ2.11ac WiFi (20MHz, MCS0, x 4.33 66.11 15.90 0.00 150.0 +9.6%
AAB 99pc duty cycle]
¥ 4.21 G5.84 15.72 150.0
. F 4.43 66.07 15.91 150.0
10526- IEEE BOZ 11ac WIFi (20MHz, MCS1, x 4.45 66.39 16:01 0.00 150.0 +9.6 %
AAB 989pc duty cycle)
Y 4.3 66.09 15.83 150.0
- Z 4.58 66.40 16.05 150.0
10527~ IEEE 802.11ac WiFi (20MHz, MCS2, X 4. 38 66.36 15.95 0.00 150.0 +8.6 %
AAB 89pc duty cycle)
Y 4.25 66.06 15.76 150.0
Z 4.50 66.37 15.599 150.0
10528- IEEE B02.11ac WIiFi (20MHz, MCS3, X 4.40 66.37 15.99 0.00 150.0 +86%
AAB 99pc duty cycle)
Y 4.26 66.08 15.80 150.0
Z 4,52 66.38 16.02 150.0
10529- IEEE B02.11ac WiFi (20MHz, MCS4, X 4.40 66.37 15.88 0.00 150.0 +96%
AAB 89pc duty cycla)
Y 4.26 66.08 15.80 150.0
Z 4.52 66.38 16.02 150.0
10531- IEEE 802,.11ac WiFi (20MHz, MCS6, X 4.36 66.40 15.96 0.00 150.0 +96%
AAB 99pc duty cycle)
Y 4.22 66.07 15.76 150.0
L 4.50 B6.46 16.02 150.0
10532- |EEE B02.11ac WiFi (20MHz, MCST, x 4.24 B6.26 15.90 0.00 150.0 +9.6%
AAR 99pc duty cycle)
hi 4.11 65.92 15.69 150.0
o - z 4.37 66.32 15.95 150.0
10533- |EEE 802.11ac WIiFi (20MHz, MCS8, X 4.40 66.45 15.99 0.00 150.0 +9.6%
AAB 99pc duty cycle)
Y 4.26 66.16 15.80 150.0
Z 4.53 66.45 16.02 150.0
10534- IEEE 802.11ac WiFi (40MHz, MCS0, X 495 66.36 16.05 0.00 150.0 +96%
AAR 99pc duty cycle)
Y 4.85 66.10 15.93 150.0
- _ Z 5.06 66.44 16.07 150.0
10535~ IEEE 802.11ac WiFi (40MHz, MCS1, X 5.00 66.50 16.11 0.00 150.0 +96%
AAB 88pc duty cycle)
b 4.88 66.21 15.98 150.0
Z 5.12 66.61 16.15 150.0
10536- IEEE 802.11ac WiFi (40MHz, MCS2, x 4.89 B6.50 16.00 0.00 150.0 +8.6%
AAB 99pc duty cycla)
Y 4.77 66.19 15.94 150.0
Z 5.00 B6.57 16.11 150.0
105637- |EEE B02.11ac WiFi (40MHz, MCS3, x 4.95 66.49 16.09 0.00 150.0 £96%
AAB 99pc duty cycle)
Y 4.86 86.27 15.99 150.0
frad 5.05 66.53 16.09 150.0
10538- |EEE 802.11ac WiFi (40MHz, MCS4, x 5.02 66.45 16.11 0.00 150.0 +9.6 %
AAB 99pc duty cycle)
Y 4.91 66.18 15.98 150.0
N Z 513 66.53 16.13 150.0
10540- |EEE 802.11ac WiFi (40MHz, MCSE, X 4.94 66.41 16.11 0.00 150.0 +96%
AAB 99pc duty cycle)
Y 4.64 66.12 15.98 150.0
Z 5.06 66.52 16.15 150.0
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10541- | IEEE B02.11ac WiFi (A0MHz, MCS7. X | 4893 | 6632 | 1604 | 000 | 1500 | £9.6 %
AAB 99pc duty cycle)

483 | 6605 | 1502 150.0

5.04 66.42 | 16.08 150.0

10542- IEEE B02.11ac WiFi (40MHz, MCS8,

5.08 66.43 16.11 0.00 150.0 +8.6%
AAB 99pc duty cycle)

Y
Fd
X
Y 4.98 66.17 16.00 150.0
Z 5.20 66.50 16.14 150.0
10543- IEEE BO0Z.11ac WiFi (40MHz, MCS9, X 516 66.50 16.18 0.00 150.0 +96%
| AAB 99pc duty cycle)
Y 5.07 66.33 16.11 150.0
Z 5.26 66.51 16.17 150.0
10544- IEEE B02.11ac WiFi (B0MHz, MCSO0, X 5.30 66.44 16.04 0.00 150.0 £96%
AABR 98pc duty cycle)
Y 521 66.16 15.92 150.0
- Z 5.38 66.53 16.06 150.0
10545- IEEE 802.11ac WIiFi (80MHz, MCS31, x 548 66.89 16.23 0.00 150.0 +9.6%
AAB 99pc duty cycla)
Y 5.40 66.68 16.15 150.0
£ 5.57 66.95 16.22 150.0
10546- IEEE B02.11ac WiFi (B0MHz, MCS2, x 533 66.57 16.07 0.00 150.0 +9.6 %
_AAB 99pc duty cycle)
Y 5.24 66.27 15.95 150.0
Z 5.43 66.70 16.11 150.0
10547- IEEE 802.11ac WiFi (BOMHz, MCS3, x 541 66.68 16.12 0.00 150.0 +96 %
AAB 99pc duty cycle)
Y 5.36 66.52 16.08 150.0
Fa 5.50 66.76 16.13 150.0
10548- IEEE B02.11ac WiFi (80MHz, MCS4, P 5.56 67.33 1643 0.00 150.0 +96%
AAB 99pc duty cycle)
Y 547 67.05 16.31 150.0
Z 5.70 67.54 16.50 150.0
10550- IEEE 802.11ac WiFi (80MHz, MCS6, x 5.39 B6.76 16.18 0.00 150.0 +8.6 %
AAB 89pc duty cycla)
Y 5.35 66.64 16.15 150.0
Z 547 66.77 16.16 150.0
10551~ IEEE 802.11ac WiFi (80MHz, MCS7, X 533 66.53 16.03 0.00 150.0 +96%
AAB 99pc duly cycle)
Y 5.22 66.21 15.80 150.0
Z 546 G6.76 16.11 150.0
10552- IEEE 802.11ac WIiFi (BOMHz, MCS8, X 531 66.55 16.04 0.00 150.0 +9.6%
AAB 99pc duly cycle)
Y 5.21 66.28 15.93 150.0
. Z 5.39 G6.62 16.05 150.0
10553- IEEE B02.11ac WiFi (80MHz, MCS8, X 5.36 66.50 16.05 0.00 150.0 +96%
AAR 99pc duty cycle)
Y 526 66.21 1583 150.0
Z 547 6662 16.08 150.0
10554- IEEE 802.11ac WiFi (160MHz. MCS0, X 5.72 66.78 16.12 0.00 150.0 +9.6%
AAC 99pc duty cycle)
Y 5.65 B6.51 16.02 150.0
Z 5.80 66.88 16.14 160.0
10555- IEEE B02.11ac WiFi (160MHz, MCS1, X 582 &67.01 16.22 0.00 150.0 +9.6%
AAC 99pc duly cycla)
Y 5.74 B6.73 16.12 150.0
Z 5.91 67.16 16.26 150.0
10556- IEEE B02.11ac WiFi {160MHz, MCS2, X 5.86 67.12 16.27 0.00 150.0 +8.6%
AAC 99pc duty cycle)
¥ 5.80 66.92 16.20 150.0
£ 5.94 67.22 16.28 150.0
10557- IEEE B0OZ.11ac WiFi (160MHz. MCS3, X 581 66.98 16.22 0.00 150.0 +9.6%
AAC 99pc duly cycla)
Y 5.73 66.70 16.11 150.0
Z 5.90 87.11 16.25 150.0

Centificate No: EX3-7489_Jan18 Page 32 of 38



EX3DV4- SN:7489 January 9, 2018

10558- IEEE 802.11ac WiFi (160MHz, MCS4,
AAC S8pc duty cycle)

5.82 67.05 16.27 0.00 150.0 $9.6%

571 | 6669 | 16.12 150.0
594 | 67.26 | 16.34 150.0
584 | 6697 | 1627 | 000 | 1500 | £96%

10560- IEEE B02.11ac WiFi (160MHz. MCSE,
AAC 98pc duty cycle)

5.75 66.66 16.15 150.0
5.93 67.12 16.30 150.0
577 66.96 16.29 0.00 150.0 8.6 %

10561- IEEE 802.11ac WiFi (160MHz. MCST,
AMC 88pc duty cycle)

9.69 G6.67 16.18 150.0
5.86 67.09 16.33 150.0
5.82 67.13 16.38 0.00 150.0 +96%

10562- | IEEE B02.11ac WiFi (160MHz, MCS8,
AAC 99pc duty cycle)

5.72 66.78 16.23 150.0
5.96 67.39 16.48 150.0
592 67.09 16.32 0.00 150.0 +96%

10563- IEEE B02.11ac WIFi (160MHz, MCS8,
AAC 99pc duty cycle)

xlml<| xlml<| x| x|N|=| XM= x(Nl<| x|Ni<] xN|<] oxiNfe| xfmi<| =
=
&

5.85 66.87 16.25 150.0
6.05 67.30 16.39 150.0
10564~ IEEE 802.11g WiFi 2.4 GHz (DSSS- 66.89 16.36 0.46 150.0 +8.6%
atatal OFDM, 9 Mbps, 99pc duty cycle)
4.55 66.63 16.17 150.0
=— 4,78 G6.87 16.38 150.0
10565- IEEE 802.11g WiFi 2.4 GHz (DSSS- 4.87 67.29 16.66 0.46 1500 | +96%
AAA OFDM. 12 Mbps. 98pc duty cycle)
4.74 67.04 16.50 150.0
5.00 67.29 16.69 150.0
10566- IEEE 802.11g WiFi 2.4 GHz (DSSS- 4,71 67.11 16.48 0.46 150.0 +86 %
ABA OFDM. 18 Mbps. 89pc duly cycle)
4,58 66.82 16.28 150.0
4.83 67.13 16.51 150.0
10567- |EEE B02.11g WiFi 2.4 GHz (DSSS- 474 67.50 16.84 046 1500 | £96%
AdA OFDM, 24 Mbps. 99pc duty cycle)
461 67.24 16.68 150.0
4 87 67.53 16.87 150.0
10568- IEEE 802 11g WiFi 2.4 GHz (DS55- 461 66.87 16.24 D46 1500 | £96%
AAS OFDM, 36 Mbps. 99pc duty cycle)
4,46 66.50 15.88 150.0
4.75 66.92 16.30 150.0
10569- IEEE 802.11g WiFi 2.4 GHz (D555- 4.73 67.73 16.98 0.46 150.0 +9.6%
AAA OFDM, 48 Mbps, 99pc duty cycle)
¥ 4.61 67.51 16.84 150.0
Fd 4.84 67.68 16.97 150.0
10570- IEEE 802.11g WiFi 2.4 GHz (DS55- x 4.73 67.50 16.86 0.46 150.0 +896%
Afh QFDM, 54 Mbps, 29pc duty cycle)
Y 4.60 67.26 16.71 150.0
Z 4.86 67.49 16.88 150.0
10571- |EEE 802.11b WiFi 2.4 GHz (D555, 1 x 1.12 64.40 15.64 0.46 130.0 + 8.6 %
At Mbps. 90pc duty cycle)
Y 1.01 6:2.95 14 46 130.0
4 1.15 64,64 15.83 130.0
10572- |IEEE 802.11b WiFi 2.4 GHz (D555, 2 X 113 64.97 16.01 0.46 130.0 +9.6%
A Mbps, S0pc duty cycle)
Y 1.01 63.41 14.78 130.0
- F 1.16 65.23 16.21 130.0
10573- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 2.28 80.02 2524 0.46 130.0 +96%
AAA Mbps, 90pc duty cycle)
¥ 0.86 73.72 18.18 130.0
£ 2.84 83.13 26.27 130.0
10574- IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 1.22 70.789 19.07 0.46 130.0 +9.6 %
AAA Mbps, 90pc duty cycle)
Y 1.00 G7.68 17.11 130.0
Z 1.28 71.48 19.44 130.0
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10575- IEEE 802.11g WiFi 2.4 GHz (DSS5- X 446 66.70 1643 0.46 130.0 96 %
ASA OFDM, 6 Mbps. 90pc duly cycle)
Y 4.32 66.35 16.16 130.0
£ 4.57 56.68 16.46 130.0
10576- IEEE 802.11g WiFi 2.4 GHz (DSS5- X 4.49 66.90 16.51 0.46 130.0 +96%
ABA QOFDM, 9 Mbps. 90pc duly cydle)
Y 4.35 B56.58 16.26 130.0
Z 4.80 66.86 16.53 130.0
10577- IEEE 802.11g WiFi 2.4 GHz (DS55- X 4 .66 67.13 16.65 0.46 130.0 +96 %
A, OFDM, 12 Mbps, 90pc duty cycle)
Y 4.51 66.80 16.41 130.0
£ 4.79 67.12 16.69 130.0
10578- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4,56 67.26 16.75 0.46 130.0 +9.6%
ABA OFDM, 18 Mbps, 90pc duty cycle)
Y 4.42 66.94 16.52 130.0
- Z | 469 67.27 | 1679 130.0
10578- IEEE B02.11g WiFi 2.4 GHz (DSS5- X 432 66.48 16.04 0.46 130.0 +96%
A, OFDM, 24 Mbps. 90pe duty cycle)
Y 4,16 66.05 15.71 130.0
_ Z 445 B66.53 16.09 130.0
10580- IEEE B02.11g WiFi 2.4 GHz (DSS5- X 4.36 66.56 16.07 0.46 130.0 +9.6%
AdA QOFDM, 36 Mbps, 90pc duty cycle)
Y 4.19 66.08 15.71 130.0
fd 4.49 B6.60 16.13 130.0
10581- IEEE B02.11g WiFi 2.4 GHz (DSSS- X 447 67.36 16.74 0.46 130.0 +9.6 %
AAS DFDM. 48 Mbps, 90pc duty cycle)
Y 4,33 67.02 16.49 130.0
- Z | 459 67.33 | 16.75 130.0
10582- |EEE 802.11g WiFi 2.4 GHz (DS55- X 4.25 66.27 15.82 0.46 130.0 +96%
PSR OFDM. 54 Mbps, 90pc duly cycle)
Y 4,08 65.81 15.48 130.0
B Z 4,38 66.30 15.88 130.0
10583- IEEE 802.11a/ WiFi 5 GHz (OFDM, 6 X 446 66.70 16.43 0.48 130.0 +96 %
AAB Mbps, 90pc duty cycle)
‘f 4,32 66.35 16.16 130.0
Z 4.57 66.68 1646 130.0
10584- |EEE 802.11am WiFi 5 GHz (OFDM, 9 X 4.49 66.90 16.51 0.48 130.0 +96%
AAB Mbps, 90pc duty cycle)
Y 4.35 66.58 16.26 130.0
Fd 4.60 66.86 16.53 130.0
10585 |EEE BOZ 11amh WIFi 5 GHz (OFDM, 12 X 4.66 67.13 16.65 0.46 130.0 +96%
AAB Mbps, 80pc duly cycle)
Y 4.51 66.80 16.41 130.0
= Z 4.79 67.12 16.69 130.0
10586- |EEE B02.11a/h WIiFi 5 GHz (OFDM, 18 X 4.56 67.26 16.75 0.46 130.0 +96%
AAB Mbps, 90pc duty cycle)
Y 442 66.94 16.52 130.0
Z 4.68 67.27 16.79 130.0
10587- |EEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 4.32 66.49 16.04 0.46 130.0 +96 %
AAB Mbps. 90pc duty cycle)
Y 4.16 66.05 15.71 130.0
Z 4.45 66.53 16.09 130.0
10588- IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 X 436 66.56 16.07 0.46 130.0 +96 %
AAB Mbps, 90pc duty cycle)
Y 418 66.09 15.71 130.0
£ 4.49 66.60 16.13 130.0
10589- IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 X 4.47 67.36 16.74 0.46 130.0 +96%
AAB Mbps. 90pc duty cycle)
Y 4.33 67.02 16.49 130.0
- Z | 459 67.33 | 16.75 130.0
10590- IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 x 4.25 66.27 15.82 046 130.0 +9.6%
AAB Mbps. 90pc duty cycla)
Y 4.09 65.81 15.48 130.0
£ 4,38 66.30 15.88 130.0
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10591- IEEE B02.11n (HT Mixed, 20MHz. 4.62 66.77 16.54 0.46 130.0 +96%

x
AMB MCS0, 80pc duty cycla)
Y 4.49 66.48 16.32 130.0
Z 4.73 656.74 16.56 130.0
10592- IEEE 802.11n (HT Mixed, 20MHz, X 4.74 67.07 16.67 0.46 130.0 +9.6 %
AAB MC51, 80pc duty cycla)
Y 4,59 66.75 16.44 130.0
Z 4.87 67.06 16.69 130.0
10583- IEEE 802.11n (HT Mixed, 20MHz, X 4.66 66.95 16.53 D46 130.0 +96 %
AAB MCS52, 90pc duty cycle)
g 4.51 B6.61 16.28 130.0
Z 4.78 G6.96 16.56 130.0
10584- IEEE B02 11n (HT Mixed, 20MHz, X 4.7 67.12 16.69 0.46 130.0 +86%
AAB MCS3, 80pc duty cycle)
Y 4.57 66.80 16.46 130.0
Z | 484 67.13 | 16.72 130.0
10595- IEEE 802.11n (HT Mixed, 20MHz, X 4.68 67.11 16.61 0.46 130.0 +96%
AAB MCS4. 90pc duty cycla)
Y 4.53 66.77 16.36 130.0
Z 481 67.09 16.62 130.0
10596- IEEE 802.11n (HT Mixed, 20MHz, X 481 B67.08 16.60 0.46 130.0 +96%
AAB MCS5, 90pc duty cycle)
¥ | 446 | 6671 | 16.34 130.0
] 4.74 G7.08 16.63 130.0
10587- IEEE 802.11n (HT Mixed, 20MHz, X 4.56 66.94 16.45 0.46 130.0 *9.6%
AAR MCS6. 90pc duty cycle)
¥ 4.41 B6.57 16.18 130.0
F4 4.69 66.97 16.50 130.0
10598- IEEE 802.11n (HT Mixed, 20MHz, X 4,55 67.16 16.71 046 130.0 +96%
AAB MCS7. 90pc duty cycle)
¥ 4.41 66.82 16.47 130.0
Z 4.68 67.20 16.76 130.0
10599- IEEE 802.11n (HT Mixed, 40MHz, X 5.30 67.24 16.79 0.46 130.0 +9.6 %
AAB MCS0. 90pe duty cycla)
¥ 5.22 67.05 16.67 130.0
. F 9.39 B67.21 16.75 130.0
10600- IEEE 802.11n (HT Mixed, 40MHz, X 541 67.62 16.96 0.46 130.0 +9.6%
AAB MCS1. 90pe duty cycla)
5.33 67.49 16.86 130.0
5.50 67.59 16.92 130.0
10601- IEEE 802.11n (HT Mixad, 40MHz, 5.3 67.38 16.85 0.46 130.0 +9.6%
AAB MCS2, 90pc duty cycle)

5.23 67.25 16.77 130.0
5.40 67.37 16.82 130.0
542 67.49 16.83 0.46 130.0 +9.6%

10602- IEEE B0Z.11n (HT Mixed, 40MHz,
AAB MCS3. 90pc duty cycle)

5.30 67.21 16.66 130.0
5.53 67.51 16.81 130.0
548 G67.74 17.08 0.46 130.0 0.6 %

10603- IEEE 802.11n (HT Mixed, 40MHz,
AAB MCS4, 90pc duly cycle)

5.35 G67.44 16.92 130.0
. 67.75 17.06 130.0
5.36 67.40 16.889 046 1300 +0.6 %

10604- IEEE B0Z2.11n (HT Mixed, 40MHz,
AAB MCS5, 90pc duty cycle)

520 66.93 16.63 130.0
5.486 67.39 16.87 1300
5.40 67.49 16.94 0.48 130.0 9.6 %

10605~ IEEE 802.11n (HT Mixed, 40MHz,
AAB MCS6. S0pe duty cycle)

529 67.22 16.78 130.0
5.51 67.54 16.94 130.0
5.18 66.92 16.51 0.48 130.0 +9.6%

10606- IEEE 802.11n (HT Mixed, 40MHz,
AAR MCS7. 90pc duty cycle)

5.10 66.74 16.39 130.0
5.25 66.83 16.45 130.0

M= MMN[=C| MM M= XM= XN XN
o
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10607- | IEEE B02.11ac WiFi (20MHz, MCSD, X | 447 86.14 | 1620 | 046 | 1300 | *96%
AAB 80pc duty cycle)
Y 4,33 65.81 15,85 130.0
= il 4.57 66.08 16.20 130.0
10608~ IEEE B02.11ac WiFi (20MHz, MCS1, X 461 66.47 16.34 0.46 130.0 +96 %
AAB 80pc duty cycle)
Y 4 .46 56.10 16.09 130.0
rd 4.74 66.47 16.36 130.0
10609- IEEE B02.11ac WiFi (20MHz, MCS2, X 4.51 66.31 1617 0.46 130.0 +96%
AAB 90pc duty cycle)
Y 4.35 65.92 15.90 130.0
Z 4.63 66.32 16.20 130.0
10610- |EEE 802.11ac WiFi (20MHz, MCS3, x 4.56 66.48 16.34 0.46 130.0 + 9.6 %
AAB 90pe duly cycle)
Y 4.41 56.11 16.08 130.0
- Z | 468 | 6648 | 16.36 130.0
10611- |EEE 802.11ac WiFi (20MHz, MCS4, X 447 66.28 16.18 0.486 130.0 +96 %
AMB 90pc duty cycle)
B o 432 65.88 15.91 130.0
Z 4.60 66.28 16.21 130.0
10612- |EEE 802.11ac WiFi (20MHz, MCS5, X 447 66.41 16.23 0.46 130.0 +9.68%
AAB 90pc duly cycle)
Y 4.30 65.98 15.83 130.0
Z 4.60 66.43 16.26 130.0
10613 |EEE 802.11ac WiFi (20MHz, MCSE, X 4. 46 66.23 16.07 0.46 130.0 +9.6 %
AAB 80pc duty cycle)
Y 429 65.79 15,77 130.0
Z 4,60 66.28 16.12 130.0
10614~ |EEE B02.11ac WiFi (20MHz, MCST, X 4.43 G66.44 16.32 0.46 130.0 +96%
AAB 90pc duty cycle)
Y 4,27 66.05 16.04 130.0
Z 4.55 G6.48 16.36 130.0
10615- IEEE BOD2.11ac WIFi (20MHz, MCS8, X 447 66.13 15.96 0.46 130.0 +9.6 %
AAB 80pc duty cycle)
¥ 431 65.71 15.66 130.0
rd 4.60 66.12 1599 130.0
10616- IEEE B02.11ac WiFi (40MHz, MCS0, X an 66 44 16.37 0.48 130.0 +9.6 %
AAB 90pc duty cycla)
Y | 499 66.12 | 16.19 130.0
rd 5.21 66.49 16.38 130.0
10617- IEEE B02.11ac WiFi (40MHz, MCS1, X 5.16 66.58 16.42 0.46 1300 | £96%
AAB 90pc duly cycla)
Y 5.03 66.23 16.23 130.0
£ 5.28 66.68 16.45 130.0
10618- IEEE 802.11ac WiFi (40MHz, MCS2, X 5.07 B66.64 16.46 0.46 1300 +9.6 %
AAB S0pc duty cycla)
¥ 4.93 66.25 16.25 130.0
Z 5.7 66.70 16.47 130.0
10619- IEEE 802.11ac WiFi (40MHz, MCS3, X 5.09 B6.47 16.31 0.46 130.0 +9.6 %
AAB 90pc duty cycle)
Y 499 66.22 16.16 130.0
4 5.18 66.48 16.30 130.0
10620- IEEE 802.11ac WIFi (40MHz, MCS4, X 5.15 66.46 16.36 046 130.0 +9.6 %
AAB 90pc duty cycle)
Y 95.03 66.13 16.17 130.0
£ 527 66.51 16.36 130.0
10621- IEEE 802.11ac WiFi (40MHz, MCSS5, X 5.16 B66.55 16.52 0.46 130.0 + 8.6 %
AAR 80pc duty cycle)
Y 5.04 66.23 16.35 130.0
£ 5.28 66.65 16.55 130.0
10622- IEEE 802.11ac WiFi (40MHz, MCSE, x 5.15 66.65 16.57 0.46 130.0 +9.6%
AAB 90pc duty cycle)
Y 503 66.32 16.39 130.0
£ 5.29 66,84 16.64 130.0
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10623- IEEE 802.11ac WIFi (40MHz, MCST, X 5.04 66.21 16.21 0.48 130.0 +9.6%
AAB 90pc duty cycle)

4.82 65.89 16.02 130.0

5.16 66.33 16.26 130.0
10624- IEEE 802.11ac WIiFi (40MHz, MCS8, 524 66.47 16.40 0.46 130.0 +89.6 %
AAB 90pc duty cycla)

512 66.16 16.23 130.0

5.35 66.53 16.42 130.0

10625- IEEE B02.11ac WIiFi (40MHz, MCS9, 533 66.62 16.54 0.486 130.0 +9.6%

AAB 90pc duty cycle)
523 66.41 16.42 130.0
5.61 67.21 16.81 130.0
10626- IEEE 802 11ac WiFi (B0MHz, MCS0, 544 66.46 16.32 0.46 130.0 +96%
| AAB 90pc duty cycle)
5.34 66.13 16.15 130.0
5.53 66,54 16.33 130.0
10627- IEEE 802.11ac WiFi (B0MHz, MCS1, 5.67 67.08 16.60 0.46 130.0 +9.6%
| AAB 90pc duty cycle)
5.60 66.87 16.50 130.0
5.76 67.10 16.58 130.0
10628- IEEE 802.11ac WiFi (80MHz. MCS2, 5.44 66.45 16.22 0.46 130.0 +9.6%
AAB 80pc duty cycle)
5.33 66.10 16.03 130.0
5.54 66.58 16.25 130.0
10629- IEEE 802.11ac WiFi (B0MHz, MCS3, 5.54 66.64 16.31 0.46 130.0 +9.6%
AAB 90pc duty cycle)
5.49 66.50 16.24 130.0
5.62 66.66 16.28 130.0
10630- IEEE 802.11ac WiFi (B0MHz, MCS4, 5.79 67.61 16.80 0.46 130.0 +9.6 %
AAB S0pc duty cycle)
5.67 67.25 16.61 130.0
5.96 67.89 16.80 130.0
10631- |EEE 802.11ac WiFi (B0MHz, MCS5, 5.75 &67.57 16.96 0.46 130.0 +9.6 %
AAB 90pc duty cycie)
5.63 67.24 16.81 130.0
B 5.90 67.81 17.05 130.0
10632- |EEE 802.11ac WiFi (B0MHz, MCS6, 5.67 67.23 16.81 0.46 130.0 +8.6%
AAB 90pc duty cycle)
5.63 67.17 16.80 130.0
5.73 67.19 16.76 130.0

10633- IEEE 802.11ac WiFi (B0MHz, MCS7, 5:4? 66.55 16.30 0.46 130.0 +896%

AAB 90pc duly cycle)

Miral=€|  xiMg[=€| X[MNi=€| M| X|N|=<| X|MN|=<| M€ HiM|<] MMl XN XIS XM=l MM XN

5.34 66.15 16.10 130.0
N 5.61 66.78 16.38 130.0
10634- |EEE B02.11ac WiFi (BOMHz, MCS8, 5.49 66.70 16.43 0.46 1300 | £86%
AAB 90pc duty cycle)
5238 66.37 16.26 130.0
5.58 66.80 16.45 130.0
10635- |EEE 802.11ac WiFi (BOMHz, MCS9, 5.35 65.89 15.81 046 130.0 +9.6%
AAB 90pc duly cycle)
523 | 6559 | 1559 130.0
) 547 66.12 | 15.84 130.0
10636- |EEE BD2.11ac WIFi (160MHz. MCS0, 5.87 66.81 16.40 046 130.0 +9.6 %
AAC 90pc duly cycla)
5.78 66.51 16.26 130.0
- 5095 | 6690 | 16.41 130.0
10637- IEEE B02.11ac WIiFi (160MHz. MCS1, 6.00 67.13 16.55 0.46 130.0 +98%
AAC 90pc duty cycle)
Y 591 66.83 16.41 130.0
Z 6.08 67.27 16.58 130.0
10638- IEEE 802.11ac WiFi (160MHz. MCS2, x 6.02 6717 16.55 046 130.0 +96 %
AAC 90pc duty cycle)
¥ 5.95 66.93 16.44 130.0
Z | s09 67.25 | 16.55 130.0
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10639- IEEE B02.11ac WiFi (160MHz, MCS3, 597 67.05 16.53 0.46 1300 | 296%

AAC 90pc duty cycle)
588 | 6673 | 1638 130.0
10840- | IEEE 802.11ac WiFi (160MHz, MGS4 Ly ol
Tac z ‘ 594 | 6607 | 1643 | 046 | 1300 | 296
AAC 90pc duty cycle) e
581 6654 | 16.22 130.0
10641- | IEEE B0Z.11ac WiFi (160MHz, MG L B 199
: T1ac WiFi MCSS, 604 | 67.05 | 1649 | 048 | 1300 | £986
AAC 80pc duty cycle) *
506 | 6678 | 1637 1300
612 | 67.13 | 1650 130.0

10642- IEEE 802.11ac WiFi {160MHz, MCSB,

6.05 67.21 1674 | 0.46 1300 | 96
AAC 90pc duty cycle) :

5.95 66.88 16.58 130.0
6.15 67.35 16.77 130.0
59 66.93 16.50 0.46 130.0 £96%

10643 | IEEE B02.11ac WiFi (160MHz, MCS7,
AAC 90pc duty cycle)

XM= XM= b= L] S~ V] ) AN [ ) 4 £ ) £ ) B N o A4 1) I ] o B4

5.81 66.57 16.32 130.0
§.00 67.05 16.52 130.0
10644 |EEE 802.11ac WIFi (160MHz, MCS8, 5.97 67.12 16.61 0.46 130.0 +9.6 %
AAC 90pc duly cycle)
5.84 66.71 16.41 130.0
6.11 67.41 16.72 130.0
10645- |EEE 802.11ac WIFi [160MHz, MCS9, 6.11 67.22 16.62 0.46 130.0 +8.6 %
AAC 90pc duty cycle)
6.01 66.88 16.47 1300
— 6.25 G7.45 16.70 130.0
10646- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 12.51 108.30 39.06 9.30 60.0 +9.6 %
AAD QPSK, UL Subframe=2.7)
5.39 85.91 30.03 60.0
21.10 117.62 41.07 60.0
10647- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 10.16 103.61 3767 9.30 60.0 +96%
AAC QPSK, UL Subframe=2.7)
4.82 B3.74 29.30 60.0
= 17.00 113.05 | 29.85 80.0
;iﬁ:&- CDMAZ000 (1x Advanced) 0.50 61.64 B.35 0.00 1500 | £96%
0.38 60.00 6.18 150.0
0.63 63.21 10.15 150.0
10652- LTE-TDD (OFDMA, 5 MHz. E-TM 3.1, 3.43 67.34 16.68 223 80.0 +96%
AAB Clipping 44%)
3.00 B65.52 15.42 80.0
- 3.59 67.41 | 16.88 80.0
10653- LTE-TDD (OFDMA, 10 MHz, E-TM 3.1, 3.82 66.30 16.77 2.23 80.0 +9.6%
AAB Clipping 44%)
Y 3.60 69.09 15.95 80.0
Z 4,07 66.44 16,80 80.0
10654- LTE-TDD (OFDMA, 15 MHz, E-TM 3.1, X 3.892 65.85 16.77 223 80.0 +96 %
AAB Clipping 44%)
Y 3.64 64.72 16.03 80.0
Z 4.05 66.03 16.88 80.0
10655- LTE-TDD (OFDMA, 20 MHz, E-TM 3.1, x 3.99 65.75 16.79 223 B0.0 +9.6%
AAB Clipping 44%)
Y | 373 | 6464 | 16.08 80.0
Z 4.11 55.98 16.91 BO.0
10658- Pulse Waveform (200Hz. 10%) x 100.00 110.76 25.56 10.00 50.0 + 9.6 %
AAA
Y 4.42 71.79 13.26 50.0
Z | 10000 [ 11202 | 2624 50.0
10659- Pulse Waveform (200Hz, 20%) X 100.00 11240 25.23 6.99 60.0 +96 %
AAS
Y 4 88 75.35 13.33 60.0
Z | 10000 | 11260 | 2559 60.0

Cartificale No: EX3-7489_Jan18 Page 38 of 39



EX3DV4- SN:7489 January 9, 2018

10660- Pulse Waveform (200Hz, 40%) X 160.00 117.90 26.24 3.88 80.0 9.6 %
AAA

Y 13.45 83.33 13.73 80.0

Z 100.00 116.28 25.94 80.0
10661- Puise Waveform (200Hz, 60%) X | 100.00 125.49 27.99 2.22 100.0 +9.6 %
AAA

Y 0.25 60.00 4.48 100.0

Z 100.00 122.84 27.32 100.0
10662- Pulse Waveform (200Hz, 80%) X | 100.00 135.35 29.73 0.97 120.0 +96%
AAA

Y 4.90 187.74 0.95 120.0

Z 100.00 135.83 30.44 120.0

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is exprassed for the square of the
field value.
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IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable pars inside the DAE. Special attention shall be given to the following points:

Battery Exchange: The battery cover of the DAE4 unit is closed using a screw, over lightening the screw may
cause the threads inside the DAE to wear oul.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the
DAE in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects the
DAE from Impacts during transportation. The package shall be marked to indicate that a fragile instrument is
inside,

E-Stop Failures Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handling
of the E-stop may lead to damage of these magnets. Touch and collision errors are often caused by dust and dirl
accumulated in the Estop. To prevent Estop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG reserves
the right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given
in the corresponding configuration file.

Important Note:

Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Mever attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

Schmid & Partner Engineering
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CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BM - SN: 1236

Calibration procedura(s) QA CAL-D6.v29
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: July 21, 2017

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and ihe uncerainties with confidenca probability are given on the following pages and are part of the cerdificate,

All calibrations have been conducted in the closed laboratory facility. environment temperature (22 = 3)*C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Cerificate No.) Scheduled Calibration

Keithley Multimeter Type 2001 SN: 0810278 09-Sep-16 (No:19065) Sep-17

Secondary Standards D # Check Date {in house) Schaduled Check

Auto DAE Calibration Linit SE UWS 053 AA 1001 05-Jan-17 (in house chack) In house check: Jan-18

Calibrator Box V2.1 SE UMS 006 AA 1002  (05-Jan-17 (in house check) In house check: Jan-18
Mama Function Signature

Calibrated by: Dominigue Steffen Laboratory Technician @
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Nt me

Issued: July 21, 2017

This calibration certificate shall not be reproduciad except in full withowt written approval of the laboratory.
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Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

e Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

¢ The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

e DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

« Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

* Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

» AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

e [Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

e Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

e Input resistance; Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

* Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

«  Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AD - Converter Resolution nominal

High Range: 1LSB = G.1uV , full range = -100...+300 mV
Low Range: 1LSB = B1inV , full range =  -1.......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404.972 + 0.02% (k=2) | 404.872 + 0.02% (k=2) | 405.864 + 0.02% (k=2)
Low Range 4.00002 £ 1.50% (k=2) | 3.97578 £ 1.50% (k=2) | 4.00534 + 1.50% (k=2)
Connector Angle
Connector Angle to be used in DASY system 450°£1°
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Ditference (uV) Error (%)
Channel X + Input 200031.25 -9.51 -0.00
Channel X + Input 20003.18 -2.15 -0.01
Channel X - Input -20001.84 2.92 -0.01
Channel ¥ + Input 200024 54 -10.36 -0.01
Channel ¥ + Input 20002.28 -2.89 -0.01
Channel ¥ - Input -20005.23 -0.25 0.00
Channel Z + Input 20002619 -14.13 -0.01
Channel Z + Input 20001.09 -4.02 -0.02
Channel Z - Input -20004.59 0.41 -0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.80 -0.56 -0.03
Channel X + Input 201.81 0.32 0.16
Channel X - Input -197.88 0.65 -0.33
Channel ¥ + Input 2001.10 -0.26 -0.01
Channel ¥ + Input 200.03 -1.43 -0.71
Channel ¥ - Input -199.66 -1.06 0.54
Channel Z + Input 2001.25 0.02 0.00
Channel Z + Input 199.99 -1.24 -0.62
Channel Z - Input -199.59 -0.88 0.44
2. Common mode sensitivity
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 16.10 15.10
=200 -14.81 -16.18
Channel Y 200 -15.71 -15.75
- 200 1457 14.61
Channel Z 200 -12.86 -13.10
-200 10.65 10.95
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 - 3.28 -2.96
Channel Y 200 B.53 - 4.58
Channel Z 200 9.15 6.95 -
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15755 17021
Channel ¥ 16023 17322
Channel Z 16300 17364
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10M0Q
Average (V) | min. Offset (1V) | max. Offset (V) | o' ?::;“"““
Channel X 0.10 -1.32 1.7 0.60
Channel ¥ -0.05 -2.28 2.19 0.79
Channel Z -0.30 -1.73 1.49 0.54
6. Input Offset Current
Mominal Input circuitry offset current on all channels: <2514
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vec) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +B +14
Supply (- Vcc) =0.01 -8 -8
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IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special attention shall be given to the following paints:

Battery Exchange: The battery cover of the DAE4 unit is closed using a screw, over tightening the screw may
cause the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the
DAE in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects the

DAE from impacts during transportation. The package shall be marked to indicate that a fragile instrument is
inside.

E-Stop Fallures Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handling
of the E-stop may lead to damage of these magnets. Touch and collision errors are often caused by dust and dirt
accumulated in the Estop. To prevent Estop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements,

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG reserves
the right to chamge for any repair especially if rough unprofessional handling caused the defect,

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given
in the correspanding configuration file.

Important Note:

Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE

while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

Schmid & Partner Engineering
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Calibration procedure for the data acquisition electronics (DAE)

Calibration date: April 27, 2017

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cenificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards D # Cal Date (Cerificate No.) Scheduled Calibration
Kelthley Multimeter Type 2001 SN: 0810278 (3-Sep-16 (No:19065) Sep-17

Secondary Standards 1D & Chack Date (in housa) Schaduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001 05-Jan-17 (in house check) In house check: Jan-18
Calibrator Box V2.1 SE UMS 006 AA 1002  05-Jan-17 (in house chack) In house check: Jan-18

Mame Function Signature
Calibrated by Adrian Gehring Techniclan j %

Approved by: Fin Bomholt Deputy Technical Manager . J@ U/
1oy - M\Mﬁ/

Issued: April 27, 2017

This calibration certificate shall not be reproduced excapt in full without written appraval of the laboratory.
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Glossary
DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

* Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

* The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

» DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of

the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

e Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

»  Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

» AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

* Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

* Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

* Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

e Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

»  Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, fullrange =  -100...+300 mV
Low Range: 1LSB = BinV, fullrange =  -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404.821 +£ 0.02% (k=2) | 404.175+0.02% (k=2) | 404.405 + 0.02% (k=2)
Low Range 3.98662 + 1.50% (k=2) | 3.96122 + 1.50% (k=2) | 3.95853 + 1.50% (k=2)
Connector Angle

Connector Angle to be used in DASY system

180.5°+1°

Certificate No: DAE4-852_Apr17
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200029.76 -3.66 -0.00
Channel X + Input 20004.99 0.52 0.00
Channel X - Input -20002.44 3.3 -0.02
Channel ¥ + Input 200030.79 -2.18 -0.00
Channel Y + Input 20004.49 0.10 0.00
Channel Y - Input -20005.56 0.12 -0.00
Channel Z + Input 200032.53 -0.28 -0.00
Channel Z + Input 20003.01 -1.26 -0.01
Channel 2 - Input -20007.48 -1.67 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.24 -0.30 -0.01
Channel X + Input 201.18 0.60 0.30
Channel X - Input -198.79 0.64 -0.32
Channel Y + Input 2000.47 -0.06 -0.00
Channel ¥ + Input 200.14 -0.43 -0.21
Channel ¥ - Input -199.87 -0.40 0.20
Channel 2 + Input 2001.09 0.76 0.04
Channel Z + Input 199.63 -0.86 -0.43
Channel Z - Input -200.63 -1.12 0.568
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Hange
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 6.43 4.03
- 200 -3.24 -4.74
Channel Y 200 -1.53 -1.78
-200 0.49 0.70
Channel 2 200 -2.46 -2.73
- 200 0.08 0.14

3. Channel separation

DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel ¥ (uv) Channel Z (uV)
Channel X 200 0.70 -2.10
Channel Y 200 6.60 - 210
Channel Z 200 10.01 4.01
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16470 15656
Channel Y 15717 16286
Channel Z 16789 16564

9. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) min. Offset (uV) | max. Offset (uV) =i, ?;z:;aﬁun
Channel X -0.79 -2.03 1.04 0.52
Channel Y 1.21 -0.39 2.3 0.46
Channel 2 240 0.81 3.88 0.51
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25iA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vee) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vee) -0.01 B -8
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Calibration Equipment used (MATE critical for calibration)

Primary Standards 10 # Cal Date [Cerificata No, ) Scheduled Calibration
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DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
= DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

= Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

« The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

Common mode sensitivily: Influence of a positive or negative common mode voltage on
the differential measurement.

Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

AD Converter Values with inputs shorted: Values on the internal AD converter
carresponding to zero input voltage

Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements,

Input Offset Current; Typical value for information; Maximum channel input offset
current, not considering the input resistance.

Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB =
Low Range: 1LSB =

6.1uV,
61nV,

full range =
full range =

-100...+300 mV

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

¥

Z

High Range

404.721 + 0.02% (k=2)

405.268 + 0.02% (k=2)

404.851 + 0.02% (k=2)

Low Range

3.98068 + 1.50% (k=2)

4.00246 + 1.50% (k=2)

3.99754 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

3645°+1°
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