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10493- LTE-TDD (SC-FDMA, 50% RB, 15 MHz, X 4.08 68.57 16.91 1.99 B0.0 +96%
AAR 64-0AM, UL Subframe=2,3.4.7.8.9)
Y 4.34 69.50 17.54 80.0
2 377 67.63 16.46 a0.0
10494- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 4.51 7311 18.16 1.99 80.0 +96 %
ABA QPSK, UL Subframe=23,4,7.68.9)
Y 5.25 75.42 19.28 80.0
Z 3.92 71.32 17.46 B0.0
10495- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 4.05 69.16 17.14 1.99 80.0 +8.6 %
LYY 16-0aM, UL Subframe=2,3 4.7,8.9)
Y 4.36 70.25 17.82 BO.O
Z 3.73 68.10 16.65 80.0
10496- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, x 412 G6.87 17.08 1.99 B0.0 +96%
ASA 64-QaM. UL Subframe=2,34,7.8.9)
Y 4.40 59,84 17.71 a0.0
Z 3.82 67.89 16.62 80.0
10447 - LTE-TDD {SC-FDMA, 100% RB, 1.4 X 1.78 64.38 11.63 1.99 80.0 +9.6 %
AAR MHz, QPSK, UL Subframe=2,3,4,7.8.9)
Y 2.58 68.88 14.22 80.0
Z 1.48 62.75 10.71 80.0
10498- LTE-TDD (SC-FDMA, 100% RB, 1.4 X 1.52 60.54 8.88 1,89 800 +9.6%
AnA MHz, 16-0AM, UL
Subframe=2.3.4.7 8.9)
¥ 1.92 62.87 10.65 80.0
Z 1.38 60.00 B.42 B0.0
10459- LTE-TDD (SC-FDMA, 100% RB, 1.4 X 1.49 60.20 B.58 1.89 80.0 +96%
AR MHz, 64-0AM, UL
Subframe=2,3.4,7.8.9)
Y 1.87 62.37 10.28 80.0
2 1.40 60.00 B.30 80.0
10500- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, x 3.67 72.83 17.58 1.99 80.0 +9.6 %
A, QPSK, UL Subframe=2.3.4,7.6,9)
Y 4.61 76.30 19.26 BO.O
Z 3.03 70.59 16.63 &0.0
10501- LTE-TDD (SC-FOMA, 100% RE, 3 MHz, X 3.40 68.97 15.85 1.89 80.0 +9.6%
LYY 16-CQAM, UL Subframe=2,3,4,7.8.9)
Y 3.88 70.81 17.00 80.0
Z 3.02 67.59 1617 80.0
10502- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, X 345 6B8.78 1573 1.99 80.0 +9.6 %
AAA B4-0AM, UL Subframe=2,34.7.8.9)
Y 3.9 70.55 16.86 80.0
rd 3.07 67 .46 15.07 B0.0
10503- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, X 3.92 73.03 18.07 1499 BO.O £96%
AAA QPSK, UL Subframe=2.3.4,7.8.9)
Y 4.73 75.83 19.45 80.0
Z 3.32 70.92 17.22 80.0
10504- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, X 383 69.24 16.76 189 80.0 +9.6%
Ab, 16-0AM, UL Subframe=2,.3.4.7.8.9)
Y 3.89 70.61 17.63 80.0
Z 3.29 66.00 16.18 80.0
10505- LTE-TDD {SC-FDMA, 100% RB, 5 MHz, X 3.72 68.06 16.72 1.99 80.0 +9.6%
AN 64-QAM, UL Subframe=2,3.4,7 8,9)
Y 4.06 70.31 17.54 B0.0
Z 3.38 67.89 16.17 80.0
10506- LTE-TDD (SC-FDMA, 100% RE, 10 X 4.46 72.94 18.08 1.99 a0.0 +9.6%
AdA, MHz, QPSK, UL Subframe=2.3.4,7,8,9)
Y 5.20 75.24 14.20 80.0
Z 3.88 71.17 17.38 80.0
10507- LTE-TDD (SC-FDMA, 100% RBE, 10 X 4.03 £69.09 17.10 1.99 80.0 +96%
A, MHz, 16-0AM, UL
Subframe=2,3,4,7,89)
b 4,34 70.18 17.78 £80.0
Z 3.71 66.04 16.61 BO.O
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10508- LTE-TDD (SC-FDOMA, 100% RB, 10 X 4.10 68.70 17.03 1.99 80.0 +9.6 %
ABA MHz, B4-CAM, UL
Subframe=234,78,9)
Y 4,39 69.77 17.66 80.0
£ 3.80 67 .61 16.58 80.0
10509- LTE-TDD (SC-FDMA, 100% RB, 15 X 4.69 71.48 17.61 1.99 80.0 +96 %
ASA MHz, QPSK. UL Subframe=2,3.4,7.8.9)
Y 5.20 73.03 18.42 80.0
Z 4.24 70.19 17.08 80.0
10510- LTE-TDD (SC-FDMA, 100% RB, 15 X 4.51 68.81 17.13 1.99 80.0 + 9.6 %
LYY MHz, 16-QAM., UL
Subframe=2.3.4.7,8,9)
Y 4.78 69.67 17.68 80.0
i 4,22 67.83 16.73 80.0
10511- LTE-TDD (SC-FDMA, 100% RE, 15 x 4.56 68.54 17.08 1.98 80.0 +56 %
AR MHz, 64-0AM, LIL
Subframe=2,3,4,7.8.9)
Y 4.81 £9.33 17.60 a0.0
Z 4.28 67.72 16.70 80.0
10512- LTE-TDD (SC-FDMA, 100% RB, 20 X 4.96 73.03 16.01 1.99 a0.0 +8.6 %
AAA MHz, QPSK, UL Subframe=23 4,7.8.9)
Y 569 7512 19.02 B0.0
Z 438 71.46 17.40 80.0
10513- LTE-TDD (SC-FDMA, 100% RE, 20 X 4.41 69.13 17.23 1.89 80.0 +9.6%
LYY MHz, 16-QAM, UL
Subframe=2,3,4,7 8.9)
Y 4.71 70.13 17.84 80.0
d 4.10 68.17 16.80 80.0
10514- LTE-TDD (SC-FDMA, 100% RB, 20 X 442 68.69 17.13 1.99 80.0 + 9.6 %
ABA MHz, 64-0AM, LIL
Subframe=2,3.4.7.8.9)
Y 4,68 69.57 17.69 80.0
Z 413 67.80 16.72 B80.0
10515- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 0.98 63.16 14.76 0.00 150.0 + 96 %
AAR Mbps, 99pc duty cycle)
Y 1.00 63.53 15.15 150.0
zZ| o097 6269 | 14.29 150.0
10516- IEEE 802.11b WiFi 2.4 GHz (DS55, 5.5 X 0.60 7013 17.31 0.00 150.0 + 96 %
ABS Mbps, 99pc duty cycle)
b 0.73 7375 18.30 150.0
z 0.53 67.03 1547 150.0
10517- IEEE 802.11b WiFi 2.4 GHz (D335, 11 X 0.83 65.06 15.40 0.00 150.0 +96%
AAA Mbps, 99pc duty cycle)
== Y 0.87 65.89 16.05 150.0
£ 0.81 64.12 14.65 150.0
10518- IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 X 457 66.71 16.22 0.00 150.0 +06 %
Al Mbps, 99pc duty cycle)
Y 4,63 66,76 16.32 150.0
£ 4.54 66.61 16.10 150.0
10519- IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 X 4.76 66.96 16.34 0.00 150.0 + 06 %
ABA Mbps, 99pc duty cycle)
il 4.84 67.03 16.45 150.0
i 473 66.84 16.23 150.0
10520- IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 X 4.62 66.82 16.27 0.00 150.0 +96 %
AbA Mbps, 99pc duty cycle)
Y 4.69 67.00 16.38 150.0
Z 4.58 66.80 16.14 150.0
10521- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 4.55 £6.92 16.25 0.00 150.0 +96%
ASh, Mbps, 99pc duty cycle)
Y 4.62 &7.01 16.37 150.0
Z 451 B6.79 16.13 150.0
10522- IEEE 802.11a/m WiFi 5 GHz (OFDM, 36 X 4.61 66.99 16.33 0.00 150.0 +9.6 %
A Mbps, 98pc duty cycle)
¥ 4.67 67.04 16.42 150.0
z 4.57 66.88 16.21 150.0
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10623- [EEE 802.11a/m WiFi 5 GHz (OFDM, 48 X 448 G686 16.18 0.00 150.0 +96 %
AAS Mbps, 99pc duty cycle)

hi 4.55 f6.92 16.27 150.0

Z 445 66.75 16.06 150.0
10524- IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 x 4.55 66.91 16.30 0.00 150.0 +9.6%
el Mbps. 98pc duty cycle)

g 4.62 66.97 16.40 150.0

Z 4.51 66.79 16.18 150.0
10525- IEEE 802.11ac WiFi (20MHz, MCS0, X 4.53 65.96 15.89 0.00 150.0 + 9.6 %
AAA, 9O9pc duty cycle)

Y 4.59 66.01 15.99 150.0

i 4.50 65.85 15.77 150.0
10526- IEEE 802.11ac WiFi {20MHz, MCS51, X 4mM 66,34 16.04 0.00 150.0 +96 %
AAR 99pc duty cycie)

¥ 4.78 G640 16.13 150.0

Z 4.67 66.21 15.91 150.0
10527- IEEE 802.11ac WiFi {20MHz, MCS2, ® 4.63 66.30 15.98 0.00 150.0 +9.6%
YT S9pc duty cycle)

Y 4.70 66.37 16.08 160.0

Z 4.59 66.17 15.86 150.0
10528- IEEE &02.11ac WiFi (20MHz, MCS3, X 4.64 66.32 16.01 0.00 150.0 +96%
AAA 99nc duty cycle)

Y 4.71 66.39 16.12 150.0

z 4.60 66.19 15.89 150.0
10529- IEEE 802.11ac WiFi (20MHz, MCS54, X 4.64 66.32 16.01 0.00 150.0 +9.6 %
AbA 99pc duty cycle)

¥ 4.7 66.39 16.12 150.0

Z 4.60 66.19 15.89 150.0
10531- IEEE B02.11ac WiFi (20MHz, MCSE, X 4.64 66.43 16.03 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 4,72 66.53 16.14 150.0

Z 4.59 66.28 15.90 150.0
10632- IEEE 802.11ac WiFi (20MHz, MCS7, X 4.50 66.28 15.97 0.00 150.0 +9.6 %
AAA 99p¢ duly cycle)

Y 4.57 66.38 16.08 150.0

Z 4.46 66.14 15.83 150.0
10533- IEEE 802.11ac WiFi (20MHz, MCS8, X 4.65 66.36 16.00 0.00 150.0 +9.6%
AAA 98pc duty cycle)

i 473 66.42 16.10 150.0

Z 4.61 66.23 15.88 150.0
10534- IEEE 802_11ac WiFi (40MHz, MCS0, X 517 66.43 16.07 0.00 150.0 +96%
AR 99pc duty cycle)

Y 5.23 66.51 16.16 150.0

Z 5.14 66.32 15.96 150.0
105635- IEEE B02.11ac WiFi (40MHz, MCS1, X 5.24 66.59 16.14 0.00 150.0 9.6 %
ABA 89pc duty cycle)

Y 5.30 BE6.66 16.22 150.0

Z 5.20 66.49 16.04 150.0
10536- IEEE 802.11ac WiFi (40MHz, MCS2, X 511 66.56 16.10 0.00 150.0 +96 %
BAR 98pc duty cycle)

Y 517 66.64 16.19 150.0

Z 5.07 66.44 15.99 150.0
10537- IEEE 802.11ac WiFi (40MHz, MCS3, X 517 66.52 16.09 0.00 150.0 +9.6 %
Abh 99pc duty cycle)

Y 5.23 66.60 16.18 150.0

Z 5.13 66.41 15.98 150.0
10538- IEEE 802.11ac WiFi (40MHz, MCS4, X 5.26 B6.55 16.14 0.00 150.0 +96%
AL 99pc duty cycle)

¥ 533 66.65 16.24 150.0

rd 5.22 B6.43 16.03 150.0
10540- IEEE 802.11ac WiFi (40MHz, MCSE, X 5.19 66.56 16,16 0.00 150.0 +9.6%
AblA 99pc duty cycle)

Y 525 66.63 16.24 150.0

Z 5.15 66.44 16.05 150.0
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10541- IEEE 802.11ac WiFi (40MHz, MCS7, X 5.16 66.43 16.09 0.00 150.0 +9.6 %
ABA 99pc duty cycle)

Y 5.22 66.52 16.18 150.0

Z 5.13 66.32 15.98 150.0
10542- IEEE 802.11ac WiFi (40MHz, MCSE, x aH 66.50 16.14 0.00 150.0 +96%
AbS 99pc duty cycle)

¥ 5.38 66.57 16.23 150.0

Z 5.28 66.39 16.04 150.0
10543- IEEE 802.11ac WiFi (40MHz, MCS3, X 5.39 66.53 16.17 0.00 150.0 $96%
Al 90pc duty cycle)

b 5.46 66.60 16.25 150.0

Z 5.36 66.43 16.07 150.0
10544- IEEE 802.11ac WiFi (80MHz, MCS0, X 5.47 66.55 16.06 0.00 150.0 +96%
AA, 99pc duty cycle)

Y 552 66.62 16.14 150.0

Z 5.45 66.45 15.97 150.0
10545- IEEE 802.11ac WiFi (BOMHz, MCS1, x 5.67 66.95 16.21 0.00 150.0 +9.6 %
AR 989pc duty cycle)

i 5.73 67.02 16.29 160.0

£ 5.64 66.84 16.11 150.0
10546- IEEE 802.11ac WiFi (BOMHz, MCS2, X 5.55 66.77 16.14 0.00 150.0 +96 %
AAA 99pc duty cycle)

Y 5.61 66.87 16.23 150.0

Z 5.51 66.65 16.03 150.0
10547- IEEE 802.11ac WiFi {(80MHz, MCS3, X 5.62 66.81 16.15 0.00 150.0 +96%
A, 99pc duty cycle)

Y 5.69 66.94 16.26 150.0

frad 5.58 66.69 16.04 150.0
10548- IEEE 802.11ac WiFi (B0MHz, MCS4, X 5.87 67.72 16.57 0.00 150.0 +96%
ABA 99pc duty cycle)

Y 5.96 67.91 16.72 150.0

prad 5.81 67.54 16.44 150.0
10550- IEEE 802.11ac WiFi (B0MHz, MCSE, X 5.57 66.77 16.14 0.00 150.0 +96 %
A, 99pc duty cycle)

3 5.63 G6.84 16.23 150.0

Z 5.54 66.66 16.05 150.0
10551- IEEE 802.11ac WiFi (BOMHz, MCS7, X 5.58 66.82 16.13 0.00 150.0 +96 %
fatatal 99pc duty cycle)

Y 5.64 66.91 16.22 150.0

rd 5.55 66.71 16.03 150.0
10552- IEEE 802.11ac WiFi (B0MHz, MCS8, X 549 66.62 16.04 0.00 150.0 +96 %
ABA 989pc duty cycle)

¥ 5.55 66.69 16.13 150.0

£ 546 66.52 15.95 150.0
10553- |EEE 802.11ac WiFi {(80MHz, MCS9, X 5.58 66.66 16.09 0.00 150.0 +96 %
ABA 99pc duty cycle)

Y 5.64 66.74 16.18 150.0

L 5.95 66.55 15.99 150.0
10554- IEEE 1602.11ac WiFi (160MHz, MCS0, X 5.88 66.91 16.15 0.00 150.0 +9.6%
ABA S9pc duty cycle)

Y 5.93 66.58 16.23 150.0

rad 5.85 66.81 16.06 150.0
10555- IEEE 1602.11ac WiFi (160MHz, MCS1, X 6.01 67.20 16.27 0.00 150.0 +9.6 %
ASA 989pc duty cycle)

Y | 606 67.29 16.36 150.0

Z 5.98 67.10 16.18 150.0
10556- IEEE 1602.11ac WiFi (160MHz, MCS2, X 6.03 6725 16.29 0.00 150.0 +9.6%
AAA Sopc duty cycle)

N 5.08 67.33 16.37 150.0

Z 6.00 67.15 16.20 150.0
10557- IEEE 1602.11ac WiFi (180MHz, MCS3, X 6.00 67.17 16.27 0.00 150.0 +9.6 %
ABA 99pc duty cycle)

¥ 6,06 67.27 16.36 150.0

Z 5.97 67.06 16.17 150.0
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10558- IEEE 1602.11ac WiFi (160MHz, MCS4, X 6.05 67.33 | 16.36 0.00 150.0 +9.6 %
| ABA, 89pc duty cycle)

Y 6.11 67 .44 16.46 150.0

Z 6.01 67.21 16.26 150.0
10560- IEEE 1602.11ac WiFi {160MHz, MCS6, | X 6.04 67.19 16.33 0.00 150.0 + 9.6 %
AAA, 99pc duty cycle)

hi 6.11 67.29 16.43 150.0

Z 6.01 67.08 16.23 150.0
10561- IEEE 1602.11ac WIFi [160MHz, MCST, X 5.96 G7.14 16.35 0.00 150.0 +9.6 %
LYY 99pc duty cycle)

Y 6.02 67.25 16.44 150.0

Z 5.93 67.04 16.25 150.0
10662- IEEE 1602.11ac WiFi {160MHz, MCS8, X 6.09 67.54 16.54 0.00 150.0 +9.6%
AAR 99pc dutly cycle)

Y 6.17 67.69 16.66 150.0

Z 6.05 67.40 16.43 150.0
10563- IEEE 1602.11ac WiFi (160MHz, MCS9, X 6.37 67 .96 16.70 0.00 150.0 +9.6%
ABA 99pc duty cycle)

Y 6.51 68.26 16.90 150.0

Z 6.27 67.67 16.52 150.0
10564~ |EEE B802.11g WiFi 2.4 GHz (DS35S- X 4.90 66.77 16.36 0.46 150.0 +06 %
LLY.Y.Y OFDM, 9 Mbps, 99pc duty cycle)

Y 4.96 66.85 16.48 150.0

i 4.87 66.66 16.25 150.0
10565- IEEE 802.11g WiFi 2.4 GHz (DSS5- X 213 B7.24 16.69 0.46 150.0 +9.6%
AAA OFDM, 12 Mbps, 99pc duty cycle)

Y 5,21 67.31 16.80 150.0

Zz 5.10 67.14 16.58 150.0
10566- IEEE 802.11g WIiFi 2.4 GHz (DSS5S- X 487 67.08 16.50 0.46 150.0 +96%
AAA OFDM, 18 Mbps, 99pc duty cycle)

N4 5.04 67.17 16.62 150.0

Z 4.93 66.97 16.39 150.0
10667- |EEE 802.11g WiFi 2.4 GHz (DS55- X 5.00 67.49 16.87 0.46 150.0 +96 %
AAR OFDM, 24 Mbps, 99pc duty cycle)

Y 5.07 67.55 16.96 150.0

z 4.96 67.38 16.75 150.0
10568- IEEE 802.11q WiFi 2.4 GHz {D555- X 4.88 66.83 16.25 0.46 150.0 + 9.6 %
ABA OFDM, 36 Mbps. 99pc duty cycle)

Y 4.95 66.94 16.39 150.0

Z 4.84 66.73 16.14 150.0
10568- IEEE B0Z.11g WiFi 2.4 GHz (DS55- X 4.95 67.57 16.92 0.46 150.0 +9.6 %
AAA OFDM, 48 Mbps, 99pc duty cycle)

Y 5.01 67.59 16.899 150.0

Z 497 67 .46 16.81 150.0
10570- IEEE 802.11g WiFi 2.4 GHz (DS5S5- X 4.98 G67.41 16.65 0.46 190.0 £ 9.6 %
AbA, OFDM, 54 Mbps, 99pc duty cycle)

e 5.05 67.44 16.93 150.0

Z 4.95 G7.30 16.74 150.0
10571- IEEE 802.11b WiFi 2.4 GHz (D355, 1 x 1.22 64.70 15.58 0.46 130.0 +9.6 %
AAA Mbps, 20pc duty cycle)

Y 1.27 65,32 16.14 130.0

Z 1.18 63.87 15.00 130.0
10572- IEEE B802.11b WiFi 2.4 GHz (DSSS, 2 X 1.24 65.28 15.93 0.46 130.0 +9.6%
A, Mbps, S0pc duty cycle)

¥ 1.29 65.94 16.51 130.0

£ 1.18 64.36 15.31 130.0
10573 IEEE 802.11b WiFi 2.4 GHz (D355, 5.5 X 213 B4.29 22.36 0.46 130.0 +96%
AAS Mbps, 90pc duty cycle)

Y 4.32 86.33 26.70 130.0

Z 1.23 75.57 19.05 130.0
10574- |EEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 1.39 71.10 18.81 0.46 1300 +9.6 %
ABA Mbps, 90pc duty cycle)

¥ 1.49 72.50 19.69 130.0

Z 1.24 68.92 17.64 130.0
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10575- |EEE 802.11g WiFi 2.4 GHz (DSSS- X 4,68 66.53 16.37 0.46 130.0 | +9.6%
AAA OFDM, 6 Mbps, 20pc duty cycla)
¥ 4.75 66.63 16.51 130.0
£ 4.65 66.43 16.25 130.0
10576- IEEE B02.11g WiFi 2.4 GHz (DSS5- X 4.7 66.70 16.44 0.46 130.0 +9.6 %
ABR OFDM, 9 Mbps, 90pc duty cycle)
¥ 477 66.79 16.57 130.0
| Z 4.67 66.59 16.32 130.0
10577- IEEE 802.11g WiFi 2.4 GHz (DSSS- x 4.92 67.01 16.61 046 130.0 9.6 %
ABA QOFDM, 12 Mbps, 90pc duty cycle)
Y 5.00 67.11 16.75 130.0
Z 4.68 66.89 16.50 130.0
10578- IEEE 802.11g WiFi 2.4 GHz (DSS5- X 4.81 6717 16.72 0.46 130.0 +06%
AAA OFDM, 18 Mbps, 90pc duty cycle)
b 4.89 67.26 16.84 130.0
Z 4,77 67.04 16.60 130.0
10579 IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4 57 G644 16.01 0.46 130.0 9.6 %
ABA OFDM, 24 Mbps, 90pc duty cyela)
¥ 4 .66 66.62 16.21 130.0 |
Z 4.53 56.30 15.88 130.0
10580- IEEE B02.11g WiFi 2.4 GHz (DSSS- X 4.62 66.46 16.03 0.46 130.0 +96%
AAL OFDM, 36 Mbps. 90pc duty cyele)
Y 4.71 66.63 16.22 130.0
s Z 4.58 66.34 15.91 130.0
10581- IEEE 802.11g WiFi 2 4 GHz (DS55- X 471 67.20 16.65 0.46 130.0 + 8.6 %
ABS, QFDM, 48 Mbps, 90pc duty cycle)
¥ 4.79 67.30 16.78 130.0
i 467 67.06 16.52 130.0
10582- IEEE B02.11g WiFi 2.4 GHz (DSSS- X 4,52 66.19 15.80 0.46 130.0 +96%
AAA OFDM, 54 Mbps. 80pc duty cycle) 1
Y 4.62 66.40 16.02 130.0
rd 4.48 66.06 15.67 130.0
10583- IEEE 802.11a/m WiFi 5 GHz (OFDM, 6 X 4.68 66.53 16.37 0.46 130.0 0.6 %
AAA Mbps, 90pc duty cycle)
Y 475 66.63 16.51 130.0
Z 4.65 6643 16.25 130.0
10584- IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 X 4.71 66.70 16.44 0.46 1300 +£9.6 %
ABA Mbps, 90pc duty cycle)
¥: 4.77 66.79 16.57 130.0
z 4.67 66 59 16.32 130.0
10585- IEEE B02.11a/h WiFi 5 GHz (OFDM, 12 X 492 67.01 16.61 0.46 130.0 +9.6%
LYY Mbps, 90pc duty cycle)
Y 5.00 67.11 16.75 130.0
P 4.88 66.B9 16.50 130.0
10586- IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 X 4.81 67.17 16.72 0.46 130.0 196%
ABA Mbps, 80pc duty cycle)
hi 4.89 G7.26 16.84 130.0
£ 477 G7.04 16.60 130.0
10587- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 4,57 6644 16.01 0.46 130.0 + 8.6 %
LY.V Mbps, 90pe duty cycle)
¥ 4 66 66.62 16.21 130.0
Z 4,53 66.30 15.88 130.0
105886- IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 * 4.62 66.46 16.03 0.46 130.0 + 9.6 %
AbA, Mbps, 90pc duty cycle)
Y 4.71 66.63 16.22 130.0
& 4.58 66,34 15.91 130.0
10589- IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 X 4.71 67.20 16.65 0.46 130.0 + 9.6 %
ABS Mbps, 50pc duty cycle)
Y 4.79 67.30 16.78 130.0
& 4.67 67.06 16.52 130.0
10550- IEEE 802.11a/h WiFi & GHz (OFDM, 54 X 4.52 66.19 15.80 0.46 130.0 +96%
ABA Mbps, 90pc duty cycle)
h i 4.62 BE.40 16.02 130.0
Z 448 66.06 15.67 130.0
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10691- IEEE 802.11n (HT Mixed, 20MHz, X 4.83 66.60 16.47 .46 130.0 * 9.6 %
AdA MCS0, 90pc duty cycle)

b 4.90 66.69 16.60 130.0

£ 4.80 66.51 16.36 130.0
10592- |EEE 802 11n (HT Mixed, 20MHz, X 4.99 66.94 16.60 0.46 130.0 +96%
AAA MCS1, 890pc duty cycle)

Y 5.07 67.03 16.73 130.0

Z 4.95 66.84 16.49 130.0
10393- IEEE 802.11n (HT Mixed, 20MHz, X 4.91 66.85 16.48 0.46 130.0 +9.6%
ASA MCS2, 90pc duty cycle)

Y 4.99 66.97 16.63 130.0

Z 4.87 G6.74 16.37 130.0
10594- IEEE 802.11n (HT Mixed, 20MHz, X 4.97 67.02 16.64 0.46 130.0 +96%
ABA MCS3. 90pc duty cycle)

X 5.04 67.11 16.77 130.0

Z 4.93 66.91 16.53 130.0
10595- IEEE 802 11n (HT Mixed, 20MHz, X 4.93 66.96 16.53 0.46 130.0 +96 %
Aubd, MCS4, 90pc duty cycle)

Y 5.02 67.08 16.67 130.0

Z 4.89 66.85 16.42 130.0
10556 IEEE 802.11n {HT Mixed, 20MHz, X 4.87 66.96 16.53 0.46 130.0 +9.6%
ABA MCE5, 90pc duty cycle)

Y 4.95 67.08 16.68 130.0

rd 483 66.84 16.41 130.0
10597- IEEE 802.11n (HT Mixed, 20MHz, X 4.82 66.87 16.42 0.46 130.0 +96 %
AbSA MCS6. 90pc duty cycle)

Y 4.490 67.01 16.58 130.0

Z 4.78 66.74 16.30 130.0
10598- IEEE B02.11n {HT Mixed, 20MHz, X 4.80 67.12 16.69 0.46 130.0 + 8.6 %
ALA MCS7, 90pc duty cycle)

Y 4.88 67.23 16.83 130.0

i 4.76 66.98 16.56 130.0
10599- IEEE 802.11n (HT Mixed, 40MHz, x 5.49 6714 16.67 0.46 130.0 £96 %
BB MCS0, 80pc duty cycle)

Y 5.56 67.25 16.80 130.0

Z 5.47 67.07 16.59 130.0
10600- IEEE 802.11n {HT Mixed, 40MHz, X 5.63 67.55 16.84 .46 130.0 196 %
AAA, MCS1, 90pc duty cycle)

¥ 573 67.75 17.02 130.0

Z 5.59 67.42 16.73 130.0
10601- IEEE 802.11n {HT Mixed, 40MHz, X 5.52 67.31 16.74 0.46 130.0 +9.6 %
A, MCS2, 90pc duty cycle)

Y 5.60 G67.45 16.88 130.0

zZ 5.48 67.21 16.64 130.0
10602- IEEE 802.11n (HT Mixed, 40MHz, x 5.60 67.30 16.65 0.46 130.0 +96%
AdA MCS3. 90pc duty cycle)

Y 5.68 67.44 16.80 130.0

Z 5,58 67.22 16.57 130.0
10603- IEEE 802.11n (HT Mixed, 40MHz, X 5.70 67.65 16.96 0.46 130.0 +9.6%
AAA MCS4, 30pc duty cycle)

Y 577 67.75 17.08 130.0

Z 5.66 67.54 16.86 130.0
10604- IEEE 802.11n (HT Mixed, 40MHz, X 5.560 &67.10 16.67 0.46 1300 +9.6%
A, MCSS, 90pc duty cycle)

Y 5.56 67.21 16.80 130.0

Fd 5.48 67.04 16.60 130.0
10605- IEEE B0Z.11n (HT Mixed, 40MHz, X 5.60 67.41 16.82 0.46 130.0 +9.6 %
AMA MCS6, 30pc duty cycle)

Y 5.67 67.52 16.95 130.0

Z 5.58 67.32 16.73 130.0
10606- IEEE 802.11n (HT Mixed, 40MHz, X 5.37 66.83 16.40 0.46 130.0 +96%
AR MCST, 90pc duty cycle)

Y 5.45 67.01 16.57 130.0

Z 5.33 66.70 16.29 130.0
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10607- IEEE 802.11ac WiFi {20MHz, MCS0, X 4.66 65.80 16.09 0.46 130.0 9.6 %
AbA 90pc duty cycle)

Y 4.73 65.99 16.22 130.0

Z 4.63 65.80 15.97 130.0
10608- IEEE 802.11ac WiFi (20MHz, MCS51, X 486 66.31 16.25 0.46 130.0 +9.6 %
AAA, 90pc duty cycle)

Y 4,94 66.41 16.38 130.0

Z 4.82 66.19 16.14 130.0
10609- IEEE B02.11ac WiFi (20MHz, MCS2, X 4,74 66.16 16.09 0.46 130.0 +9.6%
AAA S0pc duty cycle)

Y 4.82 66.28 16.24 130.0

Z 4.70 66.03 15.897 130.0
10610- IEEE 802.11ac WiFi (20MHz, MCS3, x 4.79 66.32 16.25 0.46 130.0 +96%
AL S0pc duty cycle)

¥ 4.88 66.43 16.39 130.0

Z 475 66.20 16.13 130.0
10611- IEEE 802.11ac WiFi (20MHz, MC54, X 4.7 66.12 16.10 0.46 130.0 +9.6 %
ABA S0pc duty cycle)

Y 4.78 66.25 16.25 130.0

Z 4.67 66.00 15.98 130.0
10612- IEEE 802.11ac WIiFi {(20MHz, MCS5, X 4.72 66.27 16.14 0.46 130.0 +96 %
ABA 90pc duty cycle)

¥ 4.81 G6.41 16.30 130.0

z 4.68 66.14 16.01 130.0
10613- IEEE 802.11ac WiFi (20MHz, MCS6E, X 4.73 66.16 16.03 0.46 130.0 +96%
ABA 90pc duty cycle)

Y 4.82 66.32 16.20 130.0

Z 4.68 66.02 15.90 130.0
10614- IEEE 802.11ac WiFi (20MHz, MCST, X 4,67 66.36 16.27 0.46 130.0 +96 %
LYY 90pc duly cycle)

Y 4,75 66.48 16.41 130.0

Z 4.63 66.22 16.14 130.0
10615- IEEE 802.11ac WiFi (20MHz, MCS8, X 4.71 65.94 15.87 0.46 130.0 +96 %
LYY S0pc duly cycle)

Y 4.80 GE6.09 16.04 130.0

Z 4.67 65.82 15.75 130.0
10616- IEEE 802.11ac WiFi (40MHz, MCS0, X 5.31 66.40 16.29 0.46 130.0 +96 %
AR 90pc duty cycle)

Y 5.38 66.51 16.41 130.0

Z 5.28 66.30 16.19 130.0
10617- IEEE B02.11ac WiFi (40MHz, MCS1, X 537 66.55 16.33 0.46 130.0 +9.6%
LY-YY S0pc duly cycle)

¥ 5.44 66,63 16.44 130.0

i 5.34 66 46 16.24 130.0
10618- IEEE 802.11ac WiFi (40MHz, MC32, X 5.26 66.58 16.36 0.46 130.0 +96%
AAA S0pc duty cycle)

¥ 5.33 66.69 16.48 130.0

Z 5.23 66.47 16.26 130.0
10619- IEEE 802.11ac WiFi (40MHz, MCS3, X 5.28 B6.39 16.20 0.46 130.0 +96%
AAA S0pc duty cycle)

¥ 5.36 66.53 16.34 130.0

2 5.25 66.28 16.10 130.0
10620- IEEE 802.11ac WiFi (40MHz, MC34, X 5.38 66.44 16.28 0.46 130.0 £96%
ABA 90pc duty cycle)

¥ 5.46 66.60 16.43 130.0

Z 5.34 66.33 16.17 130.0
10621- IEEE 802.11ac WiFi (40MHz, MCS5, X 5.37 B6.57 16.46 0.46 130.0 +9.6 %
LYY S0pc duty cycle)

Y 5.44 66.66 16.57 130.0

Z 5.34 66.46 16.36 130.0
10622- IEEE 802.11ac WiFi (40MHz, MCS6, X 5.38 66.71 16.52 0.46 130.0 £ 9.6 %
AAS, 90pc duty cycla)

Y 5.45 66.80 16.63 130.0

rd 5.35 66.61 16.43 130.0
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10623- IEEE 802.11ac WiFi (40MHz, MCS57, X 5.26 66,24 16,16 0.46 130.0 +96 %
AAR A0pc duty cycle)

Y 5.233 66.37 16.30 130.0

£ 5,23 66.14 16.06 130.0
10624- IEEE 802.11ac WiFi (40MHz, MCS8B, x 545 66.45 16.33 0,46 130.0 +96 %
AAS 90pc duty cycle)

Y 5.53 66.56 16.45 130.0

Z 542 66.35 16.23 130.0
10625- IEEE B02.11ac WiFi (40MHz, MCS9, X 5.83 67.44 16.87 0.46 130.0 +9.6 %
ABA 0pc duty cycle)

¥ 5.92 67.61 17.03 130.0

Z 5.77 67.28 16.75 130.0
10626- IEEE B02.11ac WiFi (B0MHz, MCS0, X 5.60 66.46 16.24 0.46 130.0 +96%
ABA, 90pc duty cycle)

¥ 5.65 66.56 16.35 130.0

F4 5.57 B6.38 16.15 130.0
10627- IEEE 802_.11ac WiFi (BOMHz, MCS1, X 5.83 67.00 16.47 0.46 130.0 +96%
ABA S0pc duty cycle)

Y 5.90 67.11 16.58 130.0

z 5.80 66.90 16.38 130.0
10628 IEEE 802.11ac WiFi (80MHz, MCS2, X 564 66.57 16.19 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 871 66.72 16.33 130.0

Z 581 66.45 16.09 130.0
10629- IEEE 802.11ac WiFi (BOMHz, MCS3, X 5.72 G66.66 16.22 0.46 130.0 +9.6 %
AR S0pc duty cycle)

Y 5.80 B66.79 16.36 130.0

Z 5.68 66.51 16.11 130.0
10630- IEEE B02.11ac WIiFi (BOMHz, MCS4, X 6.15 68.11 16.85 0.46 130.0 +9.6%
BB, S0pc duty cycle)

b 6.29 68.43 17.18 130.0

rd 6.08 67.89 16.80 130.0
10631- IEEE 802.11ac WiFi (80MHz, MCS5, k4 €.06 67.95 17.07 0.46 130.0 +9.6 %
LYY S0pc duty cycle)

Y 6.17 68.16 17.22 130.0

Z 6.01 67.78 16.94 130.0
10632- IEEE 802.11ac WiFi {BOMHz, MCS6, X 5.81 67.07 16.64 0.46 130.0 +9.6 %
Al Spc duty cycle) — —

Y 5.87 67.156 16.74 130.0

Fid 5.78 66.98 16.56 130.0
10633- IEEE 802.11ac WiFi (BOMHz, MCSY, X 5.70 B6.73 16.30 0.46 130.0 + 9.6 %
AAA 90pc duty cycle)

¥ 5.78 66.89 16.44 130.0

Z 5.67 66.63 16.21 130.0
10634~ IEEE 802.11ac WiFi (B0MHz, MCS8, X 5.69 66.77 16.38 0.46 130.0 +96%
ABL 90pc duty cycle)

i 8 2.76 66.90 16.50 130.0

Z 5.66 66.66 16.29 130.0
10633 IEEE 802.11ac WiFi (80MHz, MCS9, X 5.57 66.09 15,77 0.46 130.0 +96%
ABA 90pe duty cycle)

Y 5.66 66.29 15.95 130.0

2 5.54 65.98 15.67 130.0
10636- IEEE 1602.11ac WiFi (160MHz, MCS0, X 6.01 G684 16.33 0.46 130.0 +96%
AAA 90p¢ duty cycle)

Y 6.07 66.95 16.45 130.0

Z 5.99 66.75 16.25 130.0
10637- IEEE 1602.11ac WiFi (160MHz, MCS1, X 6.16 67.20 16.50 0.46 130.0 +96 %
AAS 90pc duty cycle)

b 6.23 67.32 16.61 130.0

£ 614 67.11 16.41 130.0
10638- IEEE 1602.11ac WiFi (160MHz, MCS52, X 6.16 67.18 16.46 .46 130.0 + 8.6 %
ABA S0pc duty cycle)

Y 6.23 67.30 16.58 130.0

£ 6.14 67.09 16.38 130.0
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10639- IEEE 1602.11ac WiFi (160MHz, MCE3, X B.15 67.15 16.49 0.46 130.0 96 %_I
AAA S0pc duty cycle)

Y 6.22 67.29 16.62 130.0

Fd 6.12 67.05 16.40 130.0
10640- IEEE 1602.11ac WiFi (160MHz, MCS4. X 6.15 67.16 16.44 0.46 130.0 +96 %
AAS, 90pc duty cycle)

Y 6.24 67.34 16.59 1300

£ 6.12 67.05 16.34 130.0
10641- IEEE 1602.11ac WiFi (160MHz, MCS5, X 6.19 67.03 16.39 0.46 130.0 +06 %
AAA 90pe duty cycle)

Y 6.25 67.14 16.51 130.0

Z 6.16 G6.95 16.31 130.0
10642- IEEE 1602.11ac WiFi (160MHz, MCSE, X 6.24 67.33 16.71 0.46 130.0 +9.6 %
AAA, 90pc duty cycle)

Y 6.31 67,44 16.82 130.0

Z 6.21 67.23 16.62 1300
10643- IEEE 1602.11ac WiFi (160MHz, MCS7, X 6.07 66.99 16.44 0.46 130.0 +96%
AAS 90pc duty cycle)

¥ 6.14 67.13 16.57 130.0

z 6.04 66.89 16.35 130.0
10644- IEEE 1602.11ac WiFi (160MHz, MCS8, X G.24 67.52 16.73 0.46 130.0 +9.6 %
ABS 90pc duty cycle)

5 6.34 67.75 16.90 130.0

Fad 6.20 67.38 16.61 130.0
10645- IEEE 1602.11ac WiFi {160MHz, MCS9, X 6.65 68.29 17.06 0.46 130.0 96 %
Abg, S0pc duty cycle)

Y 6.77 GB.5T 17.26 130.0

Z 6.53 67 94 16.85 130.0

B Lincertainty & determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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CALIBRATION CERTIFICATE
_ S
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DAE4 - SD 000 DD4 BM - SN; 1458

Calibredion procedurais)

Callbration dale;

QA CAL-06.v29

Calibration procedure for the data acquisition electronics (DAE)

February 26, 2016

Calibratlon Equipnien uaed (METE crifical for callbration)

This callbratlon certlficate documeants the traceabllity to nalional standards, which reatize the physkeal units of measuremants (5l).
The maasuramants and the uncerteinties with corfidence probability ame givan on the following pages and are part of the certificale.

All calibratlons have been sonducted in he closed laborstory facility: envirgnment Emperature {22 + 3°C and humidity = 70%.

Primery Standards I # GCal Date {Certificale No.) Schedulad Callbration
Keithley Mubimeter Type 201 SM: 0810278 00-Sep-15 (Nod1 71530 Sop-id

Seqondary Standards D # Check Daje (In house) Sehedulsd Chack

Auto DAE Calibration Uik SE UWS 053 AA 1001 (05-Jan-16 {in house check) In house check: Jan-17
Calibrator Boo: W21 SE UMS 006 A8 1002 06-Jan-18 {In howse check) If houss chack: Jan-17

Hame Furstion Sigmature
Calibrated by: R.Meyora: Tachnician (E
Approved by Fin Bomhglt Deputy Technical Managsr

This calibration certificate shail nat be reproduced except In full witheut wiitten appreval of the laborakory.

lyﬂkw

lssued: Fabruary 26, 2016

Cerificate No: DAE4-1458_ Fabls

Paga1of 5



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughausstrasue 43, 8004 Zurlch, Switzerland

Schweizerlscher Kalibrisrdlanst
Service suisse d'étalonnage
Sarvizlo avizzero di taratura
Swizs Callbration Servica

Apcredited by the Swiss Accraditation Servicg {SAS) Acereditetion No,: SCS 0108
The Swisa Accreditation Sarvice [9 one of the slgnatories to tha EA
Multilateral Agreenvent for the recegnitaon of calibration certlficates

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 systemn by
comparison with a calibrated instrument traceabls to national standards. The figure given
correspands to the full scale range of the voltmeter in the respactive 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 Meastrement 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: Infiuence 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.

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

« [ow Baltery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

»  Power consumption: Typical value for information. Supply currents in varicus operating
modes.

Certificate No: DAE4-1458 Feb 15 Page 2 of &



DG Voltage Measurement
AD - Converter Resolution nominal
High Rarge: 1LEB = BpV
Low Range: 1L86 = Biny,

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

=100, 4300 my
1w HIMY

Calibration Factors X ¥ Zz

High Range 404.357 + 0.02% (k=2) | 404.348 £ 0.02% (k=) | 404.579 + 0.02% {k=2)

Low Range 3.98060 & 1.50% (k=2} | 2.95834 + 1.50% (k=2) | 3.96178 £ 1.50% (k=2)
Connector Angle

Connector Angle 1o be used in DASY system

3M40°+1°

Certificate No: DAE4-1458_Fsb16
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Appendix (Additional assessments outside the scope of 3CS0108)

1. DC Voltage Linsarity

High Range Reading {uv) Difference {uV) Error (3t}
Channal X + Input 20002505 -2.51 -0.00
Channel X + Input 2000274 -1.186 -0.01
Channal X - Inpuit -20003.37 1.85 -0.Mm
Channel ¥ + Inpul 20003770 &.70 .00
Charnel ¥ + Input 2000311 075 -0.00
Channel Y - Input -20007.07 -1.89 0.0
Channal Z + Input 200029.13 -7.09 -0.00
Channel 2 + Input 20002 80 -1.22 -0.01
Channel Z - Input -20007.23 -1.82 0.01
Low Range Reading {pv) Difference {pv) Errar (%)
Channal X + input 200010 -0.38 -0.02
Channel X + Input 200.81 0.25 0.13
Channel X - Input -198.85 D83 -0.32
Channel ¥ + Input 200025 -0.18 -0.01
Channel ¥ + Input 189.69 -0.83 -0.41
Channel ¥ « Input -19%.69 -0.21 .10
Channel 7 + Input 1800.84 -0.55 -0.03
Channel Z + Inpart 188.93 -1.80) -0.80
Channel Z - Input -201.41 -1.78 0.88
2. Common mode sensitivity
DASY measurement parameters: Auto Zerc Time: 3 sec; Measuring time: 3 sac
Common mode High Range Low Range
Input Vattage {my) Average Heading {pV) Average Resading [uV)
Channel X 200 20.68 18.72
- 200 -16.32 -1%.98
Channel Y 200 ~4.7F -4. 85
- 200 3.81 3.3
Channel Z 200 -1.97 -1.91
- 200 -0.55 -0.32
3. Channel separation
DASY measurement parameters: Auto Zaro Time: 3 sec; Measuﬁng time: 3 sec
Input ¥oltage (mV¥] | Channel X {u¥) | Channel ¥ {uV} Channed Z (p¥)
Channel X 200 - 0.20 -5.28
Channet ¥ 200 841 - 212
Channel Z 200 D95 5.87 -

Cerifleate No: AE4-1458_Feb15
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4. AD-Converter Values with inputs shorted

DASY measuremert parameters: Aute Zero Time: 3 seg; Measuring time: 3 sec

High Range (LSB) Low Range {LSB)
thannel X 16323 15393
Channgl ¥ 15751 15672
Channel 2 18844 15085
5. Input Offset Measurement
DASY measurement parameters: Aute Zera Time: 3 sec; Meaauring time: 3 sec
Imput 10ME2
Average [pV) min. Offgat (uV) | max. Offset (uV) Std. E&f:;atlun
Channsel X 0.27 -1.78 1.84 0.64
Channel ¥ 0.83 -1.29 212 .55
Channel Z -1.08 -2.84 0.81 0.78
6. Input Offset Current
Maminal Input circuitry offset current on all channels: <254
7. Input Resistance (Typical values for information)
Zerolng (kOhm) Measuring (MO}
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typlcal values Alarm Level (VDC}
Supply {+ Vo) +7.4
Supply (- Vo) -T.6
9. Power Consumption (Typicai values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting {maA)
Supply {+ Vee) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -8

Cerlificate No: DAE4-1458_Feb13
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Certificate No: DB35V2-4d193 Feb1s

Object De35V2 - SN: 4d193

Calibration procadurais) OA CALOS S a _1-.- ]
Galibration procedure tor dipole '-.'ahdat:nn Iqts abmre ?ﬂl} MHz

Calibration date: February G2, 2015.

This calibratton cartlfleete documens the trageakbdlity to national standarda, which reallze the physical units of measurements (313
The' measurements and the uneareirtiss with confidence probability ane ghvan on the following pages and are part of the centfloate.

All calibrations have been candustsd in the closed laboratory facility: amvironment temperature {22 + 2)°C and humidity < 70%.

Calibration Equipmert used (M&TE oritical tar calibration)

Primary Standards . |ID # Gal Data {Cartificate No.) Schedulad Gallbration
Powar metar EPM-4424 GBI7480704 07-0cl=14 {No. 217-02020) QCct=15
Power sanzor HP B4814 US37202783 07-0cl-14 {No_ 217-02020) Oct-15
Powar sensor HF 84814 MY 41082317 C7-Oct-14 (Mo, 217-02021) Oet-15
Refaroncs 20 9B Attenuator SM: 5058 (201 O3=Apr-14 (Mo, 217-01918) Apr-15
Type-M mismatch combinatien SM: SO47 2 f 0EA2T 03-Apr-14 [Na. 217-01821) Apr-15
Refarance Probe ESS0VI SN: 3205 H-Dec-14 (No. ES3-3205_Deci4) Dec-15
OAE4 | SN: BO1 15-Aug-14 (No. DAE4-E01_Augi4) Aug-15
Secondary Standards |Ip # Check Date {in house) Scheduled Check
AF genarator R&S SMT-06 100005 04-Aug-93 {in house cheek Cct-13) in house check: Ogt-16
Metwark Analyzar HP 87538 LIS3T390506 S4206 18-0ct-01 {in house check Oot-14} In hause chack: Oci-15
Mame Function Signature
Callbrated by Jeton Kestrah Tachrician . ’ .-:;2
ed by Labworatory _ r _ _& B

Apprond by: Katjs, Pokovic Technical Manager .%g‘

[zaued: Fabruary B, 2015

This calibration cardificate shall not be reproduced excapt in ull without writlen approval of the Iaboratony.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a} IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR} in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 2 GHz)",
February 2005

c} KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Repont at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallei to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipoie
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Raturn Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed paint.
No uncertainty required.

SAH measured: BAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cortificate No: DB35V2-44123_Fob15 Page 2 of B



Measurement Conditions

DASY systern configuration, as far as not given on page 1.

DASY Version DASYS V52.8.8

Extrapolation Advanced Extrapolation

Phantomn Medular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy. dz =5 mm

Frequency 835 MHz £ 1 MHz
Head TSL parameters

The following parametars and calculations were applied.
Temperature Permittivity Conductfvity

Mominal Head TSL parameters 22.0°C 41.5 0.20 mhofm

Measured Head TSL parameters (220 0.2)°C AM1.5£6% .93 mho/m £ 8 %

Head TSL temperature change during test <05 - -—
SAR result with Head TSL

SAR averaged over 1 cm” {1 g) of Head TSL Condition

SAR measured 250 mvY input power 2.34 Wikg

SAR for nominal Head TSL parameters nomnalized to 1W 9,13 Wikg = 17.0 % {k=2)

SAR averagad over 10 cm® {10 g) of Haad TSL candition

SAR measurad 2650 mW input power 1.52 Wikg

SAR for nominal Head TSL parameters normalized to 1W 5.956 W/kg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

MNominal Body TSL parameters 22.0°C b&2 0.97 mha/m

Measured Body TSL parameters {(22.0+02)°C EEB+E% 1.01 mho/m £ 6 %

Body TSL temperature change during test <0.5°C —- -
SAR result with Body TSL

SAR averaged over 1 ¢m® (1 g) of Body TSL Condition

BAR measurad 250 mWy input power 2.38 Wikg

SAR for nominal Body TSL parametars normalized to 1W 9.30 Wikg + 17.0 %% (k=2}

SAR averaged over 10 cm® {10 g} of Body TSL candition

SAR measurad 250 mW input power 1.58 Wikg

SAR for neminal Bady TSL parameters

normalized to 1¥W

£.10 Wikg x 16.5 % (k=2)

Cerfificate No: DE35V2-44193_Feb15

Page 3cf 8




Appendix (Additional assessments cutside the scope of SCS0108)
Antenna Parameters with Head TSL

Impedance, transformead to feed point BA0-34i0
Retum Loss - 28.7dB

Antenna Parametars with Body TSL

Impedance, transformed to feed point 4580 -53jQ
Retum Loss -23.9dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.386 ns

After lang term use with 100W radiated powar, only a slight wamming of the dipule near the fesdpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is dirgctly connected to the
second am of the dipols. The antenna is therefore shon-circuited for DC-signals, On some of tha dipofes, small end caps
are added to the dipole arms in order to improve matching when loaded according to the positicn as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipola langth is still
acearding to the Standard.

Mo excessive force must be applied to the dipola arms, bacause they might band or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Movermber 27, 2014
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DASYS5 Validation Report for Head TSL

Date: 02.02.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d193

Communication Systemn: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; 6 = 0.93 S/m; & = 41.5; p = 1000 kp/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.18-20113

DASYS2 Configuration:
« Prebe: ES3DV3 - SN3205; ConvE(6.2, 6.2, 6.2);, Calibrated; 30.12.2014;
o Sensor-Surface: Imm {Mechanical Surface Detection)
» Elcctronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom; Flat Phaniom 4.9L; Typc: QDOO0OP4SAA; Serial: 1001
+ DASYS52 52.8.8(1222), SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Sean (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 56.28 V/m; Power Drift =0.03 dB

Peak SAR (extrapolated) = 3.50 W/kg

SAR(1 g) = 2.34 W/kg; SAR(10 g) = 1.52 Wikg

Maximum value of SAR {(measured)} = 2.74 Wikg

-2.00
- -4.00
-6.00

-8.00

-i0.00

0dB =2.74 Wikg = 4.38 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 02.02.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN: 4d193

Communication System: UID } - CW: Frequency: 8§35 MHz

Medium parameters used: £ = 835 MHz; 6 = 1.01 $/m; & = 55.8; p = 1000 kg/m’
Pharntom section: Flat Section

Measurcment Standard: DASY S (IEEE/IECSANSI C63.19-201 1)

DASY52 Conliguration:

Probe: ES3DV3 - SN3205; ConvF(6.17, 6.17, 6.17); Calibrated: 30.12.2014,
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 4.9L; Type: QDODOP49AA: Serial: 1001

DASY32 52.8.8(1222), SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan {(7x7x7)/Cube O
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Relerence Value = 54,46 ¥/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.55 Wikg

SAR(1 g} = 2.39 W/kg; SAR(10 g} = 1.56 W/kg

Maximum velue of SAR (measured) = 2.80 Wikg

-2.00

-4.00

-6.00

-8.00

-10.00

0 dB =2.80 W/kg = 4.47 dBW/kg
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Impedance Measurement Plot for Body TSL
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Impedance and Return Loss Test-Head{2016.2.19)
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Impedance and Return Loss Test-Body{2016.2_19)
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Zeughausstrasse 43, BO04 Zurlch, Switzerland *’14;"';"‘:\'"\3‘ S  Swiss Callbration Servica

Accredited by the Swiss Acoredifation Sarvico [SAS)
The Swiss Accreditation Servica is ons of the signatoriss to the EA
Multllateral Agresmart for the recogrition of callbration ceriificates

client  Dgieie (Vitec)
ICALIBRATION CERTIFICATE

Ancreditation Ho.: SCS 0108

Certificate No: D1900V2-5¢(1198_Feb15

LA s e |

Objaet D1900V2 - SN: 5d198

QA CAL-05.v0
Calibration procedure for dipole validation kits above 700 MHz

Calibration progadung{s)

Callbration date: February 08, 2015

This callbration certificate documents the traceability to national standards, which realize the physical units of megsurements (S1).
The measurements and the uneertainties with confldenss probability are ghven on the following pages and are part of tha cartlficals,

All calibrations have been conductad in the closed laboratory faclity: emvirenment temparatune (22 + 3°C and humidity < 70%.

Calibratlon Equipment used (METE crilical for callbradion)

This calibration cartlficate shell not be reproduced except in full without written appraval of the laboratory.

Primary Standards 1o # Gal Date iCertificata No.) Schaduled Calibration

Power meter EFM-1424 GEIFABOTIM 07-Cct-14 (Mo, 21702020 QOct-15

Power zensor HF B4814 LI337202783 OF-Oct-14 (Mo, 21 T-020200 Qct-15

Power senzor HP 84814 MY 41 02E317 07-Cct-14 (Ne, 217-02021) Oet-15

Referanca 25 dB Atenuator SN E0GH {20k) 03-Apr-14 (Mo, 217-01918} Anr-15

Typa-N mizmatch combinaton Eh: 5047 2 | ERST 03-Apr-14 (No. 21 7-01921) Apr-15

Reference Probe ES30VE I 8N: 3205 a0-Dac-14 (Mo, ES3-3206_Daci4) Dac-15

DAE4 SM: 601 1B-Aug-14 (No. DABS-BM _Augid) AugH15

Secondary Standards 1D # Check Date (in housa} Schadubed Chenk

RAF generator R&S ST-06 106005 4-Aug-55 {in hoose chedk Oct-13) In house check: Oct-16

Hetwork Analyzer HP B753E LS37R00685 54206 18-Cet- (in housa chack Qst-14) In houee checlke Oct-15
M Function Signaiureg

Caliorated by: Jeton Kastrat| Lahoratory Techhigian- - .{ < AT

Approved bys Kafja Pokovic Technical Manager

L

|ssued: Febroary & 20HS5

Cearificata Mo: 1900v2-5d198_Febi15
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Calibration Laboratory of
Schmid & Parner
Enginearing AG

Zeughauestrasse 43, 8004 Zurich, Switrardand

Schweizerizcher Kalibrisrdlonst
Sarvice sulsse d'étalonnage
Servizic svizzara dl taratura
Swias Calibration Service

Accredited by the Swias Acsreditalion Servica (SAS) Accraditation No.: SCS 0108
Tha Swizs Accraditation Service |s one of the signatoriss to the EA
Multilateral Agreemment for the racogniion of calibration cerlificatas

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.z
MN/A, not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wiraless
Communications Devices: Measurement Techniques”, June 2013

b} IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in ciose proximity to the ear {frequency range of 300 MHz {0 3 GHz)",
February 2005

¢) KDB 865664, “SAR Measurement Requirements for 100 MHz te 6 GHZ"

Addiional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Paramaters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the ¢center marking of the flat phantom section, with the arms oriented
parailel to the body axis.

» Feed Poinf Impedance and Return Loss: These parameters are measurad with the dipole
positioned under the fiquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Flectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power,
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL paramsters are used to calculate the
nominal SAR resuit.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage tactor k=2, which for a normal distribution correspends to a coverage
probxability of approximately 85%.

Certlficate No: D1900V2-5d198_Feb15 Page Z of 8



Measurement Conditions

DASY system canfiguration, as far as not given on page 1.

DASY Version DASYS V52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Conter - TSL 10 mm with Spacer

Zoopm Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applisd.
Temperature Permittivity Conductivity

Mominel Head TSL parameters 220°C 40.0 1.43 mho/m

Measured Head TSL parameters (22.0 + 0.2} °C 3D126% 1.42 mho/m < 6 %

Head TSL temperature changa durlng test =0.5°C -—- -
SAR result with Head TSL

SAR averaged aver 1 cm® {1 g) of Head TSL Condition

SAR measured 250 mW input power 10.3 Wikg

SAR for nominal Head T5L parameters

nomalized o 1W

40.6 Wrkg = 17.0 2% (k=2)

SAR averaged over 10 em® {10 g) of Head TSL

condition

SAR measursd

250 mW input power

5.39 W/ky

SAR for nominal Head TSL parameters

nonmalized to 1W

21.4 Wiy 2 16.5 % (k=2)

Body TSL parameters
The following paramaters and calculations were appliad.
Temperaturs Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mhaofm
Measured Body TSL parameters (22,002 C E31+6% 1.53 mhovm + & %
Body TSL temperature change during test < 05°C a—— —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Conditign
SAH maasurad 250 mW input power 10.3 Wikg

SaR for nominal Body TSL paramaters

narmalized to 1W

41.0 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

sondition

SAR measured

250 mW input power

5.43 Wikg

SAR for nominal Body TSL parameters

nomalized to 1W

21.7 Wikg £ 16.5 % {k=2)

Centificate No: D1900V2-5d198_Feb15
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Appendix (Additional assessments outside the scope of SC50108)
Antenna Parameters with Head TSL

Impedance, transformad to feed point 8260 +45i0
Retum Loss -252dB

Antenna Parameters with Body TSL

Impedance, transformad to feed paint 48.4 L1 + 5.7 &

Raturn Loss -245dB

General Antanna Parameters and Design

Electrical Delay (one direction) 1.201 ng

After long tarm use with 100W radiated power, only 5 slight warming of the dipole near the feedpoint can be measured,

The dipote is made of standard semirigid coaxial cable. The center congucter of the feeding iina is directly connected to the
second arm of the dipole. The antenna is thersfore short-circuited for DC-signalg, On soma of the dipales, small end caps
are added ta the dipele arms in order to improve matehing when loaded ascording to the position as explainad in the
‘Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length iz still
acoording to the Standard.

Mo excesslve force must be applied to thea dipote arms, becauss they might band or the soldered connactions near tha
faedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
tanufactured on May 085, 2014
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DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54198

Communication System: UID 0 - CW; Frequency: 1500 MH:x

Medium paramelers used: £= 1900 MHz; ¢ = 1.42 S/m; & = 39.1; p = 1000 kg/m”

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANST C63.19-2011)

DASY52 Configuration:

*

Probe: ES3DV3 - SN3205; ConvF(5, 5, 5); Calibrated: 30.12.2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 {front); Type: QDOOOPI0OAA; Serial: 1001
DASYS52 52,8 .8(1222), SEMCAD X 14.6,10{7331)

Date: 06.02.2015

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Sean (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm
Eeference Value = 98.65 Vim; Power Drift =0.03 dB
Peak SAR (extrapolated} = 19.1 W/kg

SAR(1 g) = 10.3 W/kg; SAR(10 g) = 5.39 W/kg
Maximum valie of SAR (measured) = 13.1 Wikg

-3.08

-6.00

-5.00

-12.00

-15.00

0dB = 13.1 Wikg = 11.17 dBW/kg

Cerificate Na: D1900V2-54198_Febi1s Page 5 of &



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Daic; 06.02.2015

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54198

Commuunication System: UID ¢ - CW;, Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz: & = 1.53 $/m; g = 53.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52Z Configuration:

*

Probe: ES3DV3 - 8N3205; ConvFi4.63, 4.65, 4.63); Calibrated: 30.12.2014;
sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Snb01; Calibrated: 18.08.2014

Phaniom: Flat Phantom 5.0 (back); Type: QDODOP50AA; Serial: 1002
DASY52 52.8.8(1222); SEMICAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurernent grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 96.22 Vim; Power Drift = (.00 dB

Peak SAR (extrapolated) = 17.5 W/kg

SAR(1 g) = 10,3 W/kg; SAR(10 g) = 5.43 W/kg

Maximum value of SAR {measured) = 13.0 Wikg

-3.00

-65.00

-3.00

-12.00

-15.00

0 dB = 13.0 W/ke = 11.14 dBW/kg
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Impedance Measurement Plot for Body TSL
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Impedance and Return Loss Test-Head{2016.2.19)
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Impedance and Return Loss Test-Body{2016.2_19)
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Accreditad by the Swlss Accreditation Service (SAS)

The Swiss Accreditation Service iz one of the signatories to the EA
Multilateral Agreenrent for the racegnition of callbration certificates
Dgleie (Vitec) * .1, ;¢

Cliant

/s

[ Schweizerizchar Kallbrierdianst

c Sarvice suisze détalonnags
Servizio svlzzero di taratura

S  Swles Calibration Service

BAcoreditation Ma.: SCS 0108

Carifficate Ho: D2450Y2-959 Fah15

CALIBRATION CERTI FICATE

Objact 024502 - SN:959

Calibratlon procedurets) QA CAL-05.v8 -

Calibration data: February 05, 2015

Callpratlon Equlpment used (MATE critical for calibration)

Calibration. procedurs for dipale vali dation kits abave 700 MHz ""“._

Thig calibration cartificate documenta the traceability to natlenal standards, which realize the physical untts of measurements (B1).
Tha maasuremants and the uncartaintiss with confidence probabilfy anrs given on the following pages and are par of the cartificats,

All calibrations have been candusted in tha closad labaratory facility: ervironment temperature {22 + 3)°C and humidity < 70%.

Frimary Standards IC# Cal Data [Cartlficate Mo.) Schedulad Calibration

Powear metar EFh-4428 GRI7480704 07-0ct-14 (Mo, 217020200 Qo158

Power sencor HP 84814 LIS3re0a7as OF-Crar-14 (Mo, 217-02020) Cct-15

Power sansor HP B4814, MY 4ICRE317 O7-Oct-14 (Mo, 217-02021) Qet-15

Reference 20 dB Atenuatar SM: SO58 (20K) Ca-Apr-14 (Mo, 217-018148) Apr=15

Typa-M rismatch combinaticn Sh: 6047 2 7 06327 GE-Apr-id (Mo, 217-01821) Apr-15

Reference Probe ESA0YS SN: 3205 30-Dec-14 (Mo, ES3-3205_Deci4) Dec-15

DAE4 SN 801 18-Alg-14 (Mo, DAEA-E01_Aug14) Aug-1s

Secondary Standards 1D # Check Date {in houga) Schaduled Check

AF ganarator RS SMT-06 100035 D4-Aug-58 (in house chesk Ocl-13) Ity hewse check: Oot-16

Metwork Analyzer HP 8753E US3TI00565 S4206 18-Oct-01 {In house check Oct-14} I housa check: Oe1-15
Mewme Function Signature

Callbratad by Israe Elnaoug Laboratery Tachrician / h o =i g W

Approved by: Keatje Pokovic Technical idanager o

This calibration cartificate shall not be reproduced except in full without witten approval of the laboralory.

B

lsaued; February B, 2015

Cerificate No: D2450V2-959_Fob15
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Calibration Lahboratory of s*‘?@?"
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Schwelzerischer Kallbrderdienst
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Engineering AG % i Servizio svizzara dl taratura
Zeughaussirassa 43, 8004 Zurich, Switzerland J‘Z,I,"’;/‘_H‘I‘\?\‘b} Swlaa Calibralion Service
Accredited by the Swiss Accreditafion Service (SAS) Acereditation No.: SCS 0108

The Swlss Accreditation Service iz one of the sighatories to the EA
Multflataral Aggreernent for tha recognition of callbration certificatas

Glossary:

TSL lissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate {SAR) in the Human Head from Wireless
Communications Devices; Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure tc measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c}) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Condilions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parametsrs are measuraed with the dipole
positioned under the liquid filed phantom. The impedance stated is transformed from the
measuremant at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty requirad.

» Elecirical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncenrtainty required.

EAR measured: SAR measured at the stated antenna input power.

s SAHA nomalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.,

» SAHA for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cenrtificata No: D2450Y2-359_Fab15 Page 2 of B



Measuremant Conditions

DABY system configuration, as far as not given on page 1.

DASY Varsion DASYS W52.8.8

Extrapclation Advanced Extrapolation

Phantom Modular Flat Fhantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were appliad.
Temperature Permittivity Canductivity

Nominal Head TSL parameters 220G 392 1.80 mhadm

Measured Head TSL parameters (22.0+0.2)°C 30.3+6% 1.88 mho/m £ 6 %

Head TSL temperatura change during test ={0.5°C mee- -—
SAR result with Head TSL

SAR averaged over 1 cm® {1 g) of Head TSL Candition

SAR measurad 250 mW input power 13.7 Wikg

SAR for nominal Head T5L parameters

normmalized to 1W

52.7 Wikg £ 17.0 % (k=2}

SAR averaged over 10 em® {10 g) of Head TSL condition

SAR measured 2560 WY input power 6.31 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 25.0 Wikg + 16.5 % (k=2}
Body TSL parameters

The iollowing parameters and calculations were applied.
Temperature Parmittivity Conductivity

Nominal Body TSL parameters 220G R2T 1.95 mho/m

Measurad Body TSL parameters (220 £02)°C 516+£6% 203 mho/fm £ 6 %

Body TSL temperature change durlng test = D0.5°C —-- —
SAR result with Body TSL

SAR averaged over T cm® {1 g) of Body TSL Condition

SAR measyurad

250 mW input power

18.1 Wikg

SAR fer nominal Body TSL parameters

normalized o 1%

51.2 Wikg = 17.0 % {k=2)

SAR averaged avar 10 cm® {10 g) of Body TSL

condition

SAR measurad

250 mW input power

6.00 Wrkg

SAR for nominal Body TSL parameters

nomalized o 1W

Z3.7 Wikg = 16.5 % {k=2)

Cenfficate No: D2450V2-959_Fab15
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Appendix (Additional assessments outside the scope of SCSMH 08)
Antenna Parameters with Head TSL

Impedance, transformed to fasd point B420+05]2
Return Loss -27.8dB

Antenna Parameters with Body TSL

Impedance, transformead to feed point 51.20 +51
Aetum Loss =264 dB

General Antenna Parameters and Design

Eiectrical Drelay (ane direction) 1.158 nz

After long term use with 100W radiated power, only a alight warming of the dipole near the feadpoint can be measyrad.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line I2 directly connected to the
gecond armm of the dipcle, The antenna is therefore shon-cirouited for DC-signals. On some of the dipales, small end caps
are added to the dipole ams in order to improve matching when loaded according to the postion as explained in the
*Measurement Conditions" paragragh. The SAR datz are not affected by this changs. The overall dipale length is still
according to the Standgrd,

Mo excessive force must be applied to the dipols arms, because they might bend ar the soldered connections near the
feadpoint may be demaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 05, 2014

Carificate No: D2450Y2-953_Febis Page 4 of B



DASYS5 Validation Report for Head TSL

Date: 04.02.2015

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:959

Communication System: UID (} - CW; Frequency: 2450 MHz

Medium parameters nsed: = 2450 MHz; & = 1.88 S/m; €, = 39.3; p = 1000 kg/m’
Phantomn section: Flat Section

Measurement Slandard: DASYS (IEEEAEC/ANSI C63.19-2011)

DASYSZ Configuration;

Probe: ES3DV3 - SN32035; ConvF{4.54, 4,54, 4.54); Calibrated: 30.12.2014;
Sensor-Surface: 3mm (Mcchanical Surface Detection)

Electronics: IDAE4 Sn601; Calibraled; 18.08.2014

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
DASY32 52.8.8(1222); SEMCAD X 14.6.16(7331)

Dipole Calibration for Head Tissue/Pin=25(¢ mW, d=10mm/Zoom Scan (7x7x7)/Cube 0;
Mecasurcment grid: dx=5mm, dy=5mm, dz=5mm

Reference Valuc = 101.6 Vin; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 28.6 Wikg

SAR(1 g} = 13.7 W/kg; SAR(10 g) = 6.31 W/kg

Maximum value of SAR {measured) = 18.1 W/kg

— -10.00

-15.00

-20.00

-25.00

0dB =181 W/kg= 1258 dBW/kg

Cerificate No: D2450V2-050 Febis Page Sof 8



Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 05.02.2015
Test Laboratory: SPEAG, Znrich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN;959

Communication Systent: U O - CW; Frequency: 2450 MHz

Medivm parameters used: f = 2450 MHz; 6 =2.03 §/m; g, = 51.6; p = 1000 kgfrn3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:
=«  Probe: ER3DV3 - 8N3205; ConvF(4.32, 4.32, 4,32); Calibrated: 3(.12.2014;
+ Scnsor-Surface: 3mm (Mechanical Surface Detection)
« Electrenics: DAE4 Sn6i)1; Calibrated: 18.08.2014
« Phantom: Flat Phantom 3.0 {(back); Type: QDOO0OPS0AA; Serial: 1002
» DASYS2 52.8.8(1222); SEMCAD X 14.6.1((7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.40 Vim; Power Drift = 0.01 dB

Peak SAR {extrapolated) = 27.4 Wikg

SAR(1 g) =131 Wikg; SAR(10 g) = 6 W/kg

Maximum value of SAR (measured) = 17.3 W/kg

-3.80
-14.40
-19.20

-24.J00

0dB =173 Wikg =12.38 dBW/kg

Cartificate No: D2450Y2-253 Feb15 Fage ¥ of 8



Impedance Measurement Plot for Body TSL
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Impedance and Return Loss Test-Head{2016.2.19)
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Impedance and Return Loss Test-Body{2016.2_19)
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