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10508- LTE-TDD (SC-FDMA, 100% RB, 10 X 3.95 68.98 17.84 223 80.0 +96%
AAC MHz, 64-QAM, UL
Subframe=2,3,4,7.8,2)
Y 4.21 69.23 17.90 80.0
4 3.46 67.59 18.95 80.0
10509- LTE-TDD (SC-FDMA, 100% RB, 15 X 4.62 72.40 18.91 2,23 80.0 +9.6%
AAC MHz, QPSK, UL Subframe=2,3,4,7,8,9)
Y 4.92 72.59 18.88 80.0
d 3.86 70.20 17.85 80.0
10510- LTE-TDD (SC-FDMA, 100% RB, 15 X 4.34 68.87 17.84 2.23 80.0 +9.6%
AAC MHz, 16-QAM, UL
Subframe=2,3,4,7,8,9)
Y 4.61 69.18 17.91 80.0
Z 3.85 67.53 17.06 80.0
10511- LTE-TDD (SC-FDMA, 100% RB, 15 X 4.39 68.57 17.74 2.23 80.0 +9.6 %
AAC MHz, 64-QAM, UL
Subframe=2,3,4,7,8,9)
Y 4.65 68.86 17.81 80.0
rd 3.92 67.35 17.00 80.0
10512- LTE-TDD (SC-FDMA, 100% RB, 20 X 4.95 74.43 19.59 2.23 80.0 +9.6%
AAC MHz, QPSK, UL Subframe=2,3,4,7,8,9)
Y 5.29 74.60 19.52 80.0
Z 3.97 71.52 18.28 80.0
10513- LTE-TDD (SC-FDMA, 100% RB, 20 X 4,24 69.19 17.98 223 80.0 +3.6%
AAC MHz, 16-QAM, UL
Subframe=2,3,4,7,8,9)
Y 4.52 69.55 18.06 80.0
Z 3.73 67.67 17.13 80.0
10514- LTE-TDD {SC-FDMA, 100% RB, 20 X 4.25 68.69 17.82 223 80.0 +96%

AAC MHz, 64-QAM, UL
Subframe=2,3,4,7.8,9)

Y 4.51 69.03 17.80 80.0
Z 3.78 67.33 17.02 80.0
10515- IEEE 802.11h WiFi 2.4 GHz (DSSS, 2 X 0.99 63.46 15.00 0.00 150.0 +9.6%
AAA Mbps, 99pc duty cycle)
Y 0.98 62.78 14.45 150.0
Zz 0.99 63.59 14.96 150.0
10516- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 0.69 72.54 18.63 0.00 150.0 +9.6 %
AAA Mbps, 99pc duty cycle)
Y 0.56 68.11 16.08 150.0
Z 0.67 7215 18.45 150.0
10517- IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 0.85 65.62 15.80 0.00 150.0 +9.6 %
AAA Mhbps, 99pc duty cycle)
Y 0.82 64.42 14.91 150.0
Z 0.84 65.62 15.72 150.0
10518- \EEE 802.11a/h WiFi 5 GHz (OFDM, 9 X 453 66.80 16.29 0.00 150.0 +9.6%
AAA Mbps, 99pc duty cycle}
Y 4.59 66.58 16.17 150.0
z 4.39 66.94 16.26 150.0
10519- IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 X 4.71 67.02 16.40 0.00 150.0 +9.6 %
AAA Mbps, 99pc duty cycle)
Y 4.78 66.84 16.30 150.0
zZ 4.54 67.11 16.34 150.0
10520- IEEE 802.11a/h WiFi 5 GHz (CFDM, 18 X 4.56 66.98 16.32 0.00 150.0 £96%
AAA Mbps, 99pc duly cycle)
Y 4.63 66.80 16.22 150.0
z 4.40 67.05 16.26 150.0
10521- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 4.49 66.97 16.31 0.00 150.0 +9.6%
AAA Mbps, 98pc duly cycle)
Y 4.56 66.79 16.20 150.0
z 4.33 67.02 16.25 150.0
10522- IEEE 802.11afh WIFi 5 GHz (OFDM, 36 X 4.56 67.08 16.40 0.00 150.0 +9.6%
AAA Mbps, 89pc duty cycle)
Y 4.62 66.86 16.28 150.0
Z 4.38 67.14 16.34 150.0
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10523- IEEE 802.11am WiFi 5§ GHz (OFDM, 48 4.44 66.96 16.26 0.00 150.0 £9.6%

X
AAA Mbps, 99pc duly cycle)

Y 4.50 66.72 16.12 150.0

Zz 4.31 67.14 16.26 150.0
10524 - IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 X 4.50 67.00 16.37 0.00 150.0 +9.6 %
AAA Mbps, 99pc duty cycle)

Y 4.57 66.78 16.25 150.0

pd 4.33 67.10 16.33 150.0
10525- IEEE 802.11ac WiFi (20MHz, MCSO0, X 4.49 66.06 15.96 0.00 150.0 9.6%
AAA 98pc duty cycle)

Y 4.54 65.82 15.83 160.0

zZ 4.36 66.21 15.95 150.0
10526- IEEE 802.11ac WIiFi (20MHz, MCSH, X 4.65 66.41 16.10 0.00 150.0 +96%
AAA 99pc duly cycle)

Y 4.72 66.20 15.98 150.0

zZ 4.49 66.49 16.07 160.0
10527- IEEE 802.11ac WiFi (20MHz, MCS2, X 4.58 86.37 16.05 0.00 150.0 9.6 %
AAA 99pc duty cycle)

Y 4.64 66.16 15.92 150.0

z 4.42 66.47 16.01 150.0
10528- IEEE 802.11ac WiFi (20MHz, MCS3, X 4.59 66.39 16.08 0.00 150.0 *9.6%
AAA 99pc duty cycle)

Y 4.65 66.18 15.96 160.0

Z 4.43 66.48 16.04 150.0
10529- IEEE 802.11ac WiFi (20MHz, MCS4, X 4.59 66.39 16.08 0.00 150.0 96 %
AAA 99pc duty cycle)

Y 4.65 66.18 15.96 150.0

Z 443 £66.48 16.04 150.0
10531- IEEE 802.11ac WiFi (20MHz, MCSS, X 4.58 66.48 16.09 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 4.65 66.29 16.97 150.0

Z 4.40 66.51 16.02 150.0
10532- IEEE 802,11ac WiFi (20MHz, MCS7, X 4.44 66.34 16.02 0.00 150.0 £96%
AAL 99pc duty cycle)

Y 4.51 66.14 15.90 150.0

z 4.28 66.37 15.96 150.0
10533- IEEE 802.11ac WiFi (20MHz, MCSS, X 4.60 66.44 16.07 0.00 150.0 9.6 %
AAA 99p¢ duty cycle)

Y 4.66 66.22 15.94 150.0

Z 4.44 86.56 16.05 150.0
10534- IEEE 802.11ac WiFi (40MHz, MCS0, X 5.13 66.46 16.12 0.00 150.0 +9.6%
AAA 99pc duly cycle)

Y 5.19 66.32 16.03 150.0

rd 4.98 66.46 16.09 150.0
10535- IEEE 802.11ac WiFi (40MHz, MCS1, X 5.20 66.64 16.21 0.00 150.0 9.6 %
AAA 99pc duty cycle)

Y 5.25 66.49 16.10 150.0

yid 5.03 66.59 16.15 150.0
10536- IEEE 802.11ac WiFi (40MHz, MCS2, X 5.07 66.60 16.17 0.00 150.0 +96%
AAA 98pc duty cycle)

Y 5.12 66.44 16.06 160.0

4 4.92 86.60 16.13 150.0
10537- IEEE 802.11ac WiFi (40MHz, MCS3, X 512 66.56 16.15 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 5.18 66.41 16.05 150.0

Z 4.98 66.58 16.13 160.0
10538- IEEE 802.11ac WiFi (40MHz, MCS4, X 521 66.56 16.18 0.00 150.0 $96%
AAA 98pc duty cycle)

Y 5.28 66.45 16.11 150.0

z 5.05 66.54 16.156 150.0
10540- IEEE 802.11ac WIiFi (40MHz, MCSB, X 5.14 66.58 16.22 0.00 150.0 +9.6%
AAA 99pc¢ duty cycle)

Y 5.20 66.45 16.12 150.0

Z 4.98 66.51 16.15 1560.0
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10541- IEEE 802.11ac WiFi (40MHz, MCS7, X 5.12 66.46 16.14 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 5.18 66.32 16.05 150.0

Z 4.96 66.43 16.09 150.0
10542- IEEE 802.11ac WiFi (40MHz, MCS8, X 5.27 66.53 16.19 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 5.33 66.40 16.10 150.0

Z 5.12 66.52 16.15 150.0
10543- IEEE 802.11ac WiFi (40MHz, MCS9, X 5.34 66.55 16.23 0.00 150.0 +9.6 %
AAA 99p¢ duty cycle)

Y 5.41 66.44 16.14 150.0

yd 5.19 66.58 16.21 150.0
10544- IEEE 802.11ac WiFi (80MHz, MCS0, X 5.45 66.57 16.12 0.00 150.0 +96 %
AAA 99pc duty cycle}

Y 5.49 66.44 16.03 150.0

yd 5.33 66.54 16.08 150.0
10545- IEEE 802.11ac WiFi (80MHz, MCS1, X 5.64 66.98 16.28 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 5.69 66.86 16.18 150.0

Z 5.50 66.96 16.25 150.0
10546- IEEE 802.11ac WiFi (80MHz, MCS2, X 5.50 66.75 16.18 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 5.56 66.68 16.11 150.0

Z 5.36 66.66 16.11 150.0
10547- IEEE 802.11ac WIiFi (80MHz, MCS3, X 5.57 66.80 18.19 0.00 150.0 +9.6%
AAA 98pc duly cycle)

Y 5.64 66.72 16.12 150.0

Z 5.44 66.76 16.16 150.0
10548- IEEE 802.11ac WiFi (B0OMHz, MCS4, X 5.80 87.67 16.61 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 5.91 67.72 18.59 150.0

Z 5.58 67.38 16.44 150.0
10550- IEEE 802.11ac WiFi (80MHz, MCS6, X 5.54 66.80 16.21 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 5.59 66.67 16.11 150.0

Z 5.42 66.83 16.21 150.0
10551- 1EEE 802.11a¢ WiFi (B0MHz, MCS7, X 5.54 66.82 16.18 0.00 150.0 £96%
AAA 99pc duty cycle)

Y 5.59 66.72 16.10 150.0

yd 5.36 66.63 16.07 150.0
10552- IEEE 802.11ac WiFi (80MHz, MCS8, X 5.46 66.64 16.10 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 5.51 66.51 16.00 150.0

z 5.34 66.66 16.08 150.0
10553- IEEE 802.11ac WiFi (B0MHz, MCS9, X 5.54 66.66 16.14 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 5.59 66.56 16.06 150.0

Z 5.39 66.61 16.09 150.0
10554- IEEE 802.11ac WiFi (160MHz, MCS0, X 5.86 66.92 16.20 0.00 150.0 + 9.6 %
AAB 99pc duty cycle)

Y 5.89 66.81 16.12 150.0

frd 5.75 66.87 16.15 150.0
10555- IEEE 802.11ac WiFi (160MHz, MCSH1, X 5.98 67.22 16.33 0.00 150.0 +9.6%
AAB 99pc duly cycle)

Y 6.03 67.12 16.25 150.0

Z 5.84 67.10 16.25 160.0
10556- IEEE 802.11ac WiFi (160MHz, MCS2, X 6.00 67.27 16.35 0.00 150.0 £9.6%
AAB 99pc duty cycle)

Y 6.05 67.16 16.27 150.0

Z 5.88 67.20 16.30 150.0
10567- IEEE 802.11a¢ WiFi {160MHz, MCS3, X 5.96 67.16 16.31 0.00 150.0 +96%
AAB 99pc duty cycle)

Y 6.02 67.08 16.25 150.0

z 5.84 67.08 16.25 150.0
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10558- IEEE 802.11ac WiFi (160MHz, MC34, X 6.01 67.32 16.41 0.00 150.0 +96%
AAB 99pc duty cycle)

Y 6.07 67.25 16.34 150.0

Zz 5.85 87.15 16.31 150.0
10560- IEEE 802.11ac WiFi (160MHz, MCS8, X 6.01 67.17 16.37 0.00 150.0 +9.6%
AAB 98pc duty cycle)

Y 6.06 67.10 16.31 150.0

z 5.87 67.07 16.30 150.0
10561- IEEE 802.11ac WiFi (160MHz, MC37, X 5.93 67.15 16.40 0.00 150.0 +9.6%
AAB 99pc duty cycle)

Y 5.98 67.06 16.32 150.0

Z 5.80 67.05 16.32 150.0
10562- IEEE 802.11ac WiFi {(160MHz, MCSS, X 6.04 67.49 16.57 0.00 150.0 9.6 %
AAB 99pc duty cycle)

Y 6.12 67.48 16.53 150.0

Z 5.85 67.23 16.41 150.0
10563- IEEE 802.11ac WiFi (160MHz, MCS9, X 6.18 67.55 16.56 0.00 150.0 +9.6 %
AAB 99pc duty cycle)

Y 6.43 68.00 16.75 150.0

Z 5.85 67.17 16.35 150.0
10564- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.86 66.88 16.45 0.46 150.0 £9.6%
AAA OFDM, 9 Mbps, 99pc duty cycle)

Y 4.92 66.69 16.36 150.0

i 4.7 66.96 16.39 150.0
10565- IEEE 802,119 WiFi 2.4 GHz (D3SS- X 5.08 67.30 16.76 0.46 150.0 9.6 %
AAA OFDM, 12 Mbps, 99pc duty cycle)

Y 5.16 67.15 16.67 150.0

z 4.90 67.38 16.69 150.0
10566- IEEE 802.11g WIFi 2.4 GHz (DSSS- X 491 67.15 16.58 0.486 150.0 +9.6%
AAA OFDM, 18 Mbps, 99pc duty cycle)

Y 4.99 67.00 16.50 150.0

i 4.74 67.18 16.50 150.0
10567- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.94 67.52 16.92 0.46 150.0 26 %
AAA OFDM, 24 Mbps, 99pc duty cycle)

Y 5.01 67.38 16.84 150.0

Z 437 67.57 16.87 150.0
10568- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.83 66.96 16.38 0.46 150.0 *96%
AAA OFDM, 36 Mbps, 99pc duty cycle)

Y 4.90 66.77 16.27 150.0

z 4.63 66.92 16.25 150.0
10569- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.90 67.63 17.00 0.46 150.0 9.6 %
AAA OFDM, 48 Mbps, 99pc duty cycle)

Y 4.96 67.44 16.88 150.0

Z 4.75 67.78 17.00 150.0
10570- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.93 67.48 16.92 0.46 150.0 +96%
AAA OFDM, 54 Mbps, 99pc duty cycle)

Y 5.00 67.29 16.82 150.0

Z 4.76 67.58 16.89 150.0
10571- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 1.18 64.69 15.93 0.48 130.0 +9.6%
AAA Mbps, 90pc duty cycle)

Y 1.20 64.37 15.58 130.0

z 1.13 64.22 15.49 130.0
10572- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 1.19 65.27 16.29 0.46 130.0 £96 %
AAA Mbps, 90pc duty cycle)

Y 1.21 64.91 15.92 130.0

z 1.14 64.74 15.83 130.0
10573- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 277 92.16 26.12 0.46 130.0 96 %
AAA Mbps, 90pc duty cycle)

Y 1.86 83.27 22.47 130.0

z 1.57 83.20 23.00 130.0
10574- IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 1.31 71.28 19.39 0.46 130.0 9.6 %
AAA Mbps, 90pc duly cycle)

Y 1.31 70.26 18.63 130.0

Z ] 120 70.00_| 1867 130.0 ]
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10575- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.64 66.67 16.51 046 130.0 9.6 %
AAA OFDM, 6 Mbps, 90pc duty cycle)

Y 4.71 66.50 16.43 130.0

Z 4.47 66.69 16.39 130.0
10576- IEEE 802.11g WiFi 2.4 GHz {DSSS- X 4.66 66.83 16.58 0.48 130.0 +9.6 %
AAA QOFDM, 2 Mbps, 90pc duty cycle)

Y 4.73 66.66 16.49 130.0

Z 4.50 66.89 16.47 130.0
10577- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.86 67.11 16.74 0.46 130.0 +9.6 %
AAA OFDM, 12 Mbps, 90pc duty cycle)

Y 4.94 £6.97 16.66 130.0

Z 4.67 67.12 16.61 130.0
10578- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4,76 67.25 16.83 0.46 130.0 +96%
AAA QFDM, 18 Mbps, 90pc duty cycle)

Y 4.84 67.12 16.76 130.0

Z 4.57 67.26 16.72 130.0
10579- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.52 66.57 16.17 0.46 130.0 +96%
AAA OFDM, 24 Mbps, 80pc duty cycle)

Y 4.61 86.44 16.10 130.0

Z 4.33 66.48 15.99 130.0
10580- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4,57 66.63 16.21 046 130.0 +9.6 %
AAA OFDM, 36 Mbps, 90pc duty cycle)

Y 4.66 66.47 16.12 130.0

zZ 4.36 66.53 16.01 130.0
10581- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.65 67.30 16.78 0.46 130.0 +9.6 %
AAA QFDM, 48 Mbps, 90pc duty cycle)

Y 4.73 67.15 16.70 130.0

z 4.48 67.34 16.69 130.0
10582- IEEE 802.11g WIiFi 2.4 GHz (DSSS- X 4.47 66.35 15.97 0.46 130.0 +9.6%
AAA OFDM, 54 Mbps, 90pc duty cycle)

Y 4.56 66.21 15.89 130.0

z 4.26 66.25 16.78 130.0
10583- IEEE 802.11a/h WiFi 5 GHz (CFDM, 6 X 4.64 66.67 16.51 0.46 130.0 +96%
AAA Mbps, 90pc duty cycle}

Y 4.71 66.50 16.43 130.0

z 4.47 66.69 16.39 130.0
10584- IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 X 4.66 66.83 16.58 0.46 130.0 +9.6 %
AAA Mbps, 90pc duty cycle}

Y 4.73 66.66 16.49 130.0

Z 4.50 66.89 16.47 130.0
10585- [EEE 802.11a/h WiFi 5§ GHz (OFDM, 12 X 4.86 67.11 16.74 0.46 130.0 +9.6 %
AAA Mbps, 80pc duty cycle)

Y 4.94 66.97 16.66 130.0

Z 4.67 67.12 16.61 130.0
10586- IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 X 4.76 67.25 16.83 0.46 130.0 £96%
AAA ibps, 90pc duty cycle)

Y 4.84 67.12 16.76 130.0

: z 4.57 67.28 16.72 130.0

10587- IEEE 802.11a/h WiFi 5 GHz (CFDM, 24 X 4.52 66.57 16.17 0.46 130.0 +96%
AAA Mbps, 80pc duty cycle)

Y 4.61 66.44 16.10 130.0

yd 4.33 66.48 15.99 1300
10588- IEEE 802.11a/h WiFi 5 GHz {OFDM, 36 X 4.57 66.63 16.21 0.46 130.0 +96%
AAA Mbps, 90pc duty cycle)

Y 4.66 66.47 16.12 130.0

Z 4.36 66.53 16.01 130.0
10589- IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 X 4,65 67.30 16.78 0.46 130.0 +96 %
AAA Mbps, 80pc duty cycle)

Y 473 67.15 16.70 130.0

Z 4.48 67.34 16.69 130.0
10590- IEEE 802.11a/h WIiFi 5 GHz (OFDM, 54 X 4.47 66.35 15.97 0.46 130.0 9.6 %
AAA Mbps, 90pc duty cycle)

Y 4.56 66.21 15.89 130.0

Z 4,26 66.25 15.78 130.0
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10591- JEEE 802.11n {HT Mixed, 20MHz, X 4.79 66.72 16.61 0.46 130.0 +9.6%
AAA MCS0, 90pc duty cycle)

Y 4.86 66.57 16.53 130.0

z 4.863 66.78 16.50 130.0
10592- IEEE 802.11n (HT Mixed, 20MHz, X 4.94 67.05 16.74 0.48 130.0 9.6 %
AAA MCS1, 90pc duty cycle)

Y 5.02 66.91 16.66 130.0

z 4.75 67.07 16.63 130.0
10593- IEEE 802.11n (HT Mixed, 20MHz, X 4.86 66.96 16.62 0.46 130.0 +96%
AAA MCS2, 90pc duty cycle)

Y 4.94 66.83 16.55 130.0

z 4.67 66.95 16.49 130.0
10594- IEEE 802.11n (HT Mixed, 20MHz, X 4.91 67.12 16.77 0.46 130.0 96 %
AAA MCS3, 90pc duty cycle)

Y 5,00 66.98 16.70 130.0

Z 4.72 67.12 16.65 130.0
10595- IEEE 802.11n (HT Mixed, 20MHz, X 4.88 67.08 16.67 0.46 130.0 96 %
AAA MCS4, 90pc duty cycle)

Y 4.96 66.94 16.59 130.0

z 4.69 67.10 16.56 130.0
10596- IEEE 802.11n (HT Mixed, 20MHz, X 4.82 67.08 16.68 0.46 130.0 +9.6%
AAA MCS5, 90pc duly cycle)

Y 4.90 66.94 16.60 130.0

Z 4.62 67.07 16.55 130.0
10597- IEEE 802.11n {(HT Mixed, 20MHz, X 477 66.98 16.56 0.46 130.0 £9.6 %
AAA MCS6, 80pc duty cycle)

Y 4.85 66.85 16.49 130.0

z 4,57 66.94 16.41 130.0
10598- IEEE 802.11n (HT Mixed, 20MHz, X 4.75 67.19 16.80 0.46 130.0 +96%
AAA MCS7, 80pc¢ duty cycle)

Y 4.83 67.08 16.74 130.0

Z 4.56 67.16 16.67 130.0
10599- IEEE 802.11n (HT Mixed, 40MHz, X 5.46 67.23 16.81 0.46 130.0 9.6 %
AAA MCS0, 90pc duty cycle)

Y 563 67.13 16.74 130.0

d 5.31 67.22 16.74 130.0
10600- IEEE 802.11n (HT Mixed, 40MHz, X 5.59 67.67 17.00 0.46 130.0 +90.6%
AAA MCS1, 90pc duty cycle)

Y 5.69 67.62 16.95 130.0

z 540 67.56 16.88 130.0
10601- IEEE 802.11n {HT Mixed, 40MHz, X 5.48 67.41 16.88 0.46 130.0 $9.6%
AAA MC82, 90pc duly cycle)

Y 5.56 67.33 16.83 130.0

z 5.31 67.36 16.79 130.0
10602- IEEE 802.11n (HT Mixed, 40MHz, X 5.59 67.49 16.85 0.46 130.0 +96%
AAA MCS3, 90pc duty cycle)

Y 5.65 67.34 16.75 130.0

4 5.41 67.42 16.75 130.0
10603- IEEE 802.11n (HT Mixed, 40MHz, X 5.65 67.74 17.10 0.46 130.0 29.6%
AAA MCS4, 20pc duty cycle)

Y 5.74 67.66 17.04 130.0

Z 5.48 67.71 17.02 130.0
10604- IEEE 802.11n (HT Mixed, 40MHz, X 5.49 67.31 16.87 0.46 130.0 196 %
AAA MCSS, 90pc duty cycle)

Y 5.53 67.10 16.74 130.0

Z 5.37 67.37 16.83 130.0
10805- IEEE 802.11n (HT Mixed, 40MHz, X 5.58 67.57 17.01 0486 130.0 9.6 %
AAA MCS8, 90pc duty cycle)

Y 5.65 §7.44 16.02 130.0

zZ 5.40 67.46 16.88 130.0
10606~ IEEE 802.11n (HT Mixed, 40MHz, X 532 66.88 16.52 0.46 130.0 9.6 %
AAA MCS7, 90pc duty cycle)

Y 542 66.88 16.50 130.0

4 5.18 66.90 16.45 130.0
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10607- IEEE 802.11ac WIFi (20MHz, MCS0, X 4.63 66.06 16.24 0.46 130.0 9.6 %
AAA 90pc duty cycle)

Y 4.69 85.87 16.14 130.0

z 4.48 66.14 16.16 130.0
10608- IEEE 802.11ac WiFi (20MHz, MCS1, X 4.81 66.46 16.41 0.46 130.0 9.6 %
AAA 90pe duty cycle)

Y 4.89 66.28 16.31 130.0

Z 4.62 66.47 16.30 130.0
10609- IEEE 802.11ac WiFi (20MHz, MCS2, X 4.70 66.31 16.25 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 4.78 66.14 16.15 130.0

z 4.52 66.31 16.13 130.0
10610- IEEE 802.11ac WiFi (20MHz, MCS3, X 4.75 66.46 16.40 0.46 130.0 £9.6%
AAA 90pc duty cycle)

Y 4.83 66.29 16.31 130.0

z 4.57 66.47 16.29 130.0
10611- IEEE 802.11ac WiFi (20MHz, MCS4, X 4.67 66.27 16.25 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 4.74 66.11 16.17 130.0

Z 4.48 66.27 16.14 130.0
10612- IEEE 802.11ac WiFi (20MHz, MCS5, X 4.68 66.43 16.31 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 4.76 66.26 16.21 130.0

z 4.47 66.40 16.18 130.0
10613- IEEE 802.11ac WiFi (20MHz, MCS6, X 4.68 66.30 16.19 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 4,76 66.16 16.10 130.0

Z 4.47 66.22 16.03 130.0
10614- IEEE 802.11ac WIFi (20MHz, MCS7, X 4.62 66.47 16.40 0.46 130.0 +9.6%
AAA 80p¢ duty cycle)

Y 4.70 66.33 16.32 130.0

Z 4.44 66.44 16.27 130.0
10615- IEEE 802.11ac WiFi (20MHz, MCS8, X 4.67 66.12 16.05 0.46 130.0 9.6 %
AAA 90pc duty cycle)

Y 4.75 65.95 15.95 130.0

z 4.48 66.11 15.92 130.0
106186- IEEE 802.11ac WiFi (40MHz, MCS0, X 5.28 66.50 16.42 0.46 130.0 £96%
AAA S90pc duty cycle)

Y 5.35 66.40 16.35 130.0

z 5.12 66.44 16.33 130.0
10617- IEEE 802.11ac WiF (40MHz, MCS1, X 5.35 66.70 16.50 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 5.42 66.55 16.40 130.0

zZ 5.16 66.57 16.37 130.0
10618- IEEE 802.11ac WiFi (40MHz, MCS2, X 5.24 66.70 16.51 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 5.30 66.57 16.42 130.0

Z 5.08 66.64 16.42 130.0
10619- IEEE 802.11ac WiFi (40MHz, MCS3, X 5,25 66.50 16.35 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 5.33 66.41 16.28 130.0

Z 5.09 66.45 16.26 130.0
10620- IEEE 802.11ac WiFi (40MHz, MCS4, X 5.34 66.53 16.41 0.46 130.0 £9.6%
AAA 90pc duty cycle)

Y 5.42 66.46 16.35 130.0

Z 5.16 66.45 16.31 130.0
10621- IEEE 802.11ac WiFi (40MHz, MCS5, X 5.34 66.65 16.59 0.46 130.0 9.6 %
AAA 90pc duty cycle}

Y 5.41 66.55 16.51 130.0

z 5.17 66.56 16.48 130.0
10622- IEEE 802.11ac WiFi (40MHz, MCSS6, X 5.35 66.81 16.66 0.46 130.0 +96%
AAA 90pe duly cycle)

Y 5.42 66.71 16.59 130.0

Z 5.16 66.65 16.52 130.0
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10623- {EEE 802.11ac WiFi (40MHz, MCS7, X 5.23 66.36 16.32 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 5.30 66.25 16.24 130.0

Z 5.05 66.22 16.17 130.0
10624- IEEE 802.11ac WiFi (40MHz, MCSS8, X 5.42 66.55 16.47 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 5.50 66.45 16.40 130.0

Z 5.25 66.47 16.36 130.0
10625- IEEE 802.11ac WiFi (40MHz, MCS9, X 5.75 67.41 16.95 0.46 130.0 9.6 %
AAA S0pc duty cycle)

Y 5.89 67.51 16.98 130.0

z 5.34 66.63 16.50 130.0
10626- IEEE 802.11ac WIFi (80MHz, MCS0, X 5.59 66.56 16.38 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 5.64 66.46 16.31 130.0

Z 545 66.47 16.28 130.0
10627- IEEE 802.11ac WiFi (80MHz, MCS1, X 5.82 87.13 16.63 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 5.88 67.03 16.55 130.0

d 5.67 67.05 16.54 130.0
10628- IEEE 802.11ac WiFi (80MHz, MCS2, X 5.61 66.64 16.32 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 5.68 66.59 16.27 130.0

z 5.44 66.46 16.18 130.0
10629- IEEE 802.11ac WiFi (80MHz, MCS3, X 5.69 66.69 16.34 0.46 130.0 29.6%
AAA 90pc duty cycle)

Y 5.78 66.69 16.31 130.0

pd 5.54 66.62 16.26 130.0
10630- IEEE 802.11ac WiFi (80MHz, MCS4, X 6.09 68.10 17.05 0.46 130.0 £96%
AAA 90pc duty cycle)

Y 6.25 68.29 17.1 130.0

Z 5.78 67.54 16.72 130.0
10631- IEEE 802.11ac WiFi (80MHz, MCS5, X 5.99 67.90 17.13 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 6.12 67.99 17.15 130.0

z 5.75 67.56 16.92 130.0
10632- IEEE 802.11ac WIFi (80MHz, MCS8, X 5.79 67.18 16.78 0.46 130.0 9.6 %
AAA 90pc duty cycle)

Y 5.85 67.07 16.70 130.0

z 5.67 67.21 16.76 130.0
10633- IEEE 802.11ac WiFi (80MHz, MCS7, X 5.68 66.80 16.43 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 5.74 66.74 16.37 130.0

z 5.48 66.57 16.27 130.0
10634- IEEE 802.11ac WiFi (80MHz, MCS8, X 5.66 66.82 16.49 0.46 130.0 +9.6 %
AAA 90pc duly cycle)

Y 5.73 66.76 16.44 130.0

z 5.50 66.72 16.40 130.0
10635- IEEE 802.11ac WiFi (80MHz, MCS9, X 5.54 66.19 15.93 0.46 130.0 +8.6 %
AAA 90pc duty cycle)

Y 5.62 66.14 15.87 130.0

z 5.36 66.00 15.77 130.0
10636- IEEE 802.11ac WiFi {160MHz, MCSO, X 6.00 66.92 16.46 0.46 130.0 +9.6%
AAB 90pc duty cycle)

Y 6.05 66.85 16.41 130.0

zZ 5.88 66.82 16.36 130.0
10637- IEEE 802.11ac WiFi (160MHz, MCS1, X 6.16 87.31 16.64 0.46 130.0 +96 %
AAB 90pc duty cycle)

Y 6.21 67.23 16.58 130.0

4 6.00 67.12 16.50 130.0
10638- IEEE 802.11ac WiFi (160MHz, MCS2, X 6.16 67.28 16.60 0.46 130.0 +9.6%
AAB 90pc duty cycle)

Y 6.21 67.20 16.54 130.0

z 6.02 67.18 16.51 130.0
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10639- IEEE 802.11ac WiFi (160MHz, MCS3, X 6.13 67.21 16.61 0.46 130.0 +9.6%
AAB 90pc duty cycle)

Y 6.20 67.17 16.57 130.0

: Z 5.98 67.06 16.49 130.0

10640- IEEE 802.11ac WiFi (160MHz, MCS4, X 6.13 67.23 18.57 0.46 130.0 +9.6 %
AAB 90pc duty cycle)

Y 6.21 §7.21 16.53 130.0

Z 5.85 66.98 16.40 130.0
10641- IEEE 802.11ac WiFi (160MHz, MCS5, X 6.19 67.17 16.55 0.46 130.0 +96%
AAB 90pc duty cycle)

Y 6.24 67.06 16.48 130.0

Z 6.04 67.04 16.44 130.0
10642- IEEE 802.11ac WiFi {(160MHz, MC 38, X 6.22 67.37 16.82 0.46 130.0 +9.6 %
AAB 90pc duty cycle)

Y 6.28 67.33 16.77 130.0

z 6.06 67.23 16.70 130.0
10643- IEEE 802.11ac WiFi (160MHz, MCS7, X 6.086 67.09 16.58 0.46 130.0 +96%
AAB 90pc duty cycle)

Y 6.12 67.02 16.52 130.0

i 5.91 66.93 16.45 130.0
10644- IEEE 802.11ac WiFi (160MHz, MCS8, X 6.20 67.52 16.82 0.46 130.0 +9.6%
AAB 90pc duty cycle)

Y 6.31 67.59 16.83 130.0

Z 5.97 67.13 16.57 130.0
10645- IEEE 802.11ac WiFi (160MHz, MCS9, X 6.41 67.77 16.91 0.46 130.0 +96 %
AAB 90pc duty cycle)

Y 6.76 68.49 17.23 130.0

Z 6.10 67.18 16.56 130.0
10646- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X 32.54 128.38 44.23 9.30 60.0 +96 %
AAD QPSK, UL Subframe=2,7)

Y 33.21 124.21 42.28 60.0

z 8.58 g97.27 34.21 60.0
10647- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 24.86 122.50 4274 9.30 60.0 +96%
AAC QPSK, UL Subframe=2,7)

Y 27.83 120.75 41.46 60.0

z 7.33 94.04 33.20 60.0
10648- CDMA2000 (1x Advanced) X 0.71 63.99 11.07 0.00 150.0 t9.6%
AAA

Y 0.72 63.38 11.01 150.0

4 0.57 62.72 9.40 150.0
10652~ LTE-TDD (OFDMA, 5 MHz, E-TM 3.1, X 3.64 67.29 16.91 2.23 80.0 +9.6 %
AAB Clipping 44%)

Y 3.79 67.25 16.93 80.0

Z 3.31 66.63 18.20 80.0
10653- LTE-TDD (OFDMA, 10 MHz, E-TM 3.1, X 413 66.44 16.95 2.23 80.0 +9.6 %
AAB Clipping 44%)

Y 4.30 66.53 16.99 80.0

Z 3.84 65.89 16.44 80.0
10654- LTE-TDD (OFDMA, 15 MHz, E-TM 3.1, X 4.1 66.04 16.93 2,23 80.0 +9.6 %
AAB Clipping 44%)

Y 4.26 66.17 16.97 80.0

i 3.86 65.50 16.46 80.0
10655- LTE-TDD {OFDMA, 20 MHz, E-TM 3.1, X 417 66.02 16.96 223 80.0 +96 %
AAB Clipping 44%])

Y 4.32 66.18 17.01 80.0

d 3.93 65.42 168.50 80.0

€ Uncertainty is determined using the max. deviaticn from linear response applying rectangular distribution and is expressed for the square of the
field value.
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Client PC Test Certificate No: D750V 3-1003_Jan18
|CAL|BRATION CERTIFICATE

Object D750V3 - SN:1003

Calibralion procedure(s) QA CAL-05.v9

Callibration procedure for dipole validation kits above 700 MHz

Calibration date: January 15, 2018 ' . N 7
01-25-21

This calibration cerlificate documents Lhe traceability to national slandards, which realize the physical unils of measurements {sh).
The measurements and the uncertainties with confidence probabilily are given on the following pages and are pari of the certificate.

All calibrations have been conducted in the closed laboratory facility: envirenment temperalure (22 + 3)°C and humidity < 70%.

Calibralion Equipment used (M&TE critical for calibration)

Primary Slandards D # Cal Date (Ceitificate No.) Scheduled Calibration

Power meter NRP SN: 104778 04-Apr-17 (No. 217-02521/02522) Apr-18

Power sensor NRP-Z91 SN: 103244 04-Apr-17 (No. 217-02521) Apr-18

Power sensor NRP-Z91 SN: 103245 04-Apr-17 (No. 217-02522) Apr-18

Reference 20 dB Attenuator SN: 5058 (20k) 07-Apr-17 (No. 217-02528) Apr-18

Type-N mismatch combination SN: 5047.2 / 06327 07-Apr-17 (No. 217-02529) Apr-18

Reference Probe EX3DV4 SN: 7349 30-Dec-17 {No. EX3-7349_Dec17) Dec-18

DAE4 SN: 601 26-Oct-17 (No. DAE4-601_Oct17) Oct-18

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power moter EPM-442A SN: GB37480704 07-Oct-15 (in house check Oct-16) In house check: Oct-18

Power sensor HP B481A SN: US37292783 07-0ct-15 (in house check Oct-16) In house check: Oct-18

Power sensor HP 8481A SN: MY41092317 07-Oc¢t-15 (in house check Oct-16) In house check: Oct-18

RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Oct-16) in house check: O¢l-18

Nelwork Analyzer HP 8753E SN: US37320585 18-Oct-01 (in house check Oc¢t-17) In house check: Oct-18
Name Function Signalure

Calibrated by: Leif Klysner Laboratory Technician W /&_ﬁ
Approved by: Kalja Pokovic Technlcal Manager /Z/ /g

Issued: January 15, 2018

This calibration certificala shall not be reproduced except in full wilhoul wrilten approvai of the laboratory.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/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 (SARY) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c} IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* 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
parallel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid 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.

» Electrical 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 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%.
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Measurement Conditions

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

DASY Version DASYS V52.10.0
Extrapolaton  Advanced Extrapolaton |
Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5.0 mm

Frequency

750 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m
Measured Head TSL parameters (22.0+0.2)°C 409+6 % 0.90 mho/m + 6 %
Head TSL temperature change during test <0.5°C e -
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.10 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

8.28 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm? (10 g) of Head TSL

condition

SAR measured

250 mW input power

1.37 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

5.42 W/kg + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0x0.2) °C 55.0 +6 % 0.96 mho/m +6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm? (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.15 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

8.58 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.43 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

5.71 W/kg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point

53.8Q-21iQ

Return Loss -27.6dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 4920Q-6.2jQ

Return Loss -24.0dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.043 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, smali end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

January 21, 2009
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Measurement Conditions

DASY system configuration, as far-as not

iven on page 1 and-3. -

Appendix (Additional assessments outside the scope of SCS 01 08)

Phantom

SAM Head Phantom

For usage with ¢cSAR3DV2-F/L

SAR resuit with SAM Head (Top)

SAR averaged over 1 em® {1 g) of Head TSL

Condition

SAR measured

250 m\W input power

1.98 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

7.94 Wikg £17.5 % (k=2)

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

condition

SAR measured

250 mW input power

1.33 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.32 W/kg = 16.9 % (k=2)

SAR result with SAM Head (Mouth)

SAR averaged over 1 em? {1 g) of Head TSL

Condition

SAR measured

250 mW input power

2.05 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

8.22 W/kg +17.5 % (k=2)

SAR averaged over 10 cm* (10 g) of Head TSL

condition

SAR measured

250 mW input power

1.38 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.52 Wikg + 16.9 % (k=2)

SAR result with SAM Head (Neck)

SAR averaged over 1 cm® (1 g) of Head TSL

Condition

SAR measured

250 mW input power

2.01 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

8.06 W/ka = 17.5 % (k=2)

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

condition

SAR measured

250 mW input power

1.38 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.52 Wkg + 16.9 % (k=2)

SAR result with SAM Head (Ear)

SAR averaged over 1 cm? (1 g) of Head TSL

Condition

SAR measured

250 mW input power

1.67 Wikg

SAR for nominal Head TSL parameters

nomalized to 1W

6.70 W/kg £ 17.5 % (k=2)

SAR averaged over 10 cm?® (10 g) of Head TSL

condition

SAH measured

250 mW input power

1.15 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

4.60 Wikg + 16.9 % (k=2)
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DASYS5 Validation Report for Head TSL

Date: 12.01.2018
Test Labotatmy:'iSI;EAG, iu[‘ich, Sﬁtzérlarid -
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1003

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; ¢ = 0.9 S/m; & = 40.9; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-201 1)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.22, 10.22, 10.22); Calibrated: 30.12.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
+ DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 59.11 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.15 W/kg

SAR(1 g) =2.1 W/kg; SAR(10 g) = 1.37 W/kg

Maximum value of SAR (measured) = 2.80 W/kg

-2.40
-4.80
-F.20

-9.60

-12.00

0 dB = 2.80 W/kg = 4.47 dBW/kg
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Impedance Measurement Plot for Head TSL

12 Jan 2618 13:14:@7
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DASYS5 Validation Report for Body TSL

Date: 12.01.2018

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1003

Communication System: UID 0 - CW, Frequency: 750 MHz

Medium parameters used: f = 750 MHz; o = 0.96 S/m, & = 55; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (JEEE/IEC/ANST C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.19, 10.19, 10.19); Calibrated: 30.12.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 26.10.2017
» Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005
« DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x8x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.31 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.17 W/kg

SAR(1 g) = 2.15 W/kg; SAR(10 g) = 1.43 W/kg

Maximum value of SAR (measured) = 2.83 Wrkg

-4.80
-7.20

-9.60

-12.00

0dB =283 W/kg =4.52 dBW/kg

Cerlificate No: D750V3-1003_Jan18 Page 8 of 11




Impedance Measurement Plot for Body TSL

12 Jan 2018 43:13:21
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DASY5 Validation Report for SAM Head

Test Laboi'ét(;l'y:isPEAG, zufic:h, éw}tiéi‘lénd

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1003

Communication System: UID 0 - CW; Frequency: 750 MHz
Medium parameters used: f =750 MHz; 6 = 0.9 S/m; & = 44.2; p = 1000 kg/m>
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1)

DASY52 Configuration:
 Probe: EX3DV4 - SN7349; ConvF(10.22, 10.22, 10.22); Calibrated: 30.12.2017;
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 26.10.2017
+ Phantom: SAM Head

» DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

SAM Head/Top/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.79 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 2.89 W/kg

SAR(1 g) = 1.98 W/kg; SAR(10 g) = 1.33 W/kg

Maximum value of SAR (measured) = 2.58 W/kg

SAM Head/Mouth/Zoom Scan (7x7x7)/Cube 0: Mcasurement grid: dx=5mm, dy=Smm, dz=5mm
Reference Value = 56.85 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 2.94 W/kg

SAR(1 g) = 2.05 W/kg; SAR(10 g) = 1.38 W/kg

Maximum value of SAR (measured) = 2.62 W/kg

SAM Head/Neck/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.29 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 2.78 W/kg

SAR( g) =2.01 W/kg; SAR(10 g) = 1.38 W/kg

Maximum value of SAR (measured) = 2.56 W/kg

SAM Head/Ear/Zoom Scan (7x7x7)/Cube 0: Mecasurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 51.01 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 2.31 W/kg

SAR(1 g) = 1.67 W/kg; SAR(10 g) = 1.15 W/kg

Maximum value of SAR (measured) = 2.11 W/kg

Certificate No: D750V3-1003_Jan18 Page 10 of 11
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Calibration Laboratory of \\@/
Schmid & Partner S

Engineering AG ; HacNrA

Zeughausstragse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accredilation Service {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificates

Client PC Test Certificate No: DB835V2-4d132_Jan18
CALIBRATION CERTIFICATE

Object D835V2 - SN:4d132

Callbration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

v

PIN
Calibration date: January 15, 2018 Ol-26- 940‘-?

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

All calibrations have been conducted in the closed laboralory facility: environmenl temperalure (22 + 3)°C and humidity < 70%.

Calibration Equipment used {M&TE critical for calibration)

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

Power meter NAP SN: 104778 04-Apr-17 (No. 217-02521/02522) Apr-18

Power sensor NRP-Z91 SN: 103244 04-Apr-17 (No. 217-02521) Apr-18

Power sensor NRP-Z91 SN: 103245 04-Apr-17 (No. 217-02522) Apr-18

Reference 20 dB Attenuator SN: 5058 (20k) 07-Apr-17 (No. 217-02528) Apr-18

Type-N mismatch combination SN: 5047.2 / 06327 07-Apr-17 {No. 217-02529) Apr-18

Reference Probe EX3DV4 SN: 7349 30-Dec-17 (No. EX3-7348_Dec17) Dec-18

DAE4 SN: 601 26-Oct-17 (No. DAE4-801_Octi7) Oct-18

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

Power meter EPM-442A SN: GB37480704 07-Oct-15 (in house check Oct-16) In house chack: Oct-18

Power sensor HP 8481A SN: US37292783 07-0¢1-15 {in house check Oct-16) In house check: Oci-18

Power sensor HP 8481A SN: MY41092317 07-Oct-15 {in house check Oct-16) In house check: Ocl-18

RF gencrator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-16) In house check: Oct-18

Network Analyzer HP 8753E SN: US37390585 18-Oct-01 (in house check Oct-17) In house check: Oct-18
Name Function Signature

Calibrated by: Leif Klysnar Laboratory Technician %
Approved by: Katja Pokovic Technical Manager W ~

Issued: January 15, 2018

This calibration certificale shall not be reproduced except in full without written approval of the laboratcry.
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Calibration Laboratory of R\

Schweizerischer Kalibrierdienst

: 3 2 S
Schmid & Partner il;‘ \-—-—/ENE/—!’: c Service suisse d'étalonnage
Engmeerlng AG ;//—-/:\—-\‘:5 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Y //’Q‘\ W S Swiss Calibration Service
ity oY
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signataries to the EA
Mulitilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/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-

b)

c)

d)

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

IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)”, July 2016

IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SARY} for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid 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.

Electrical 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
cohnector,

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%.

Cerlificate No: D835V2-4d132_Jan18 Page 2 of 11




Measurement Conditions

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

DASY Version DASY5 Vv52.10.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5.0 mm

Frequency 835 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0x0.2)°C 407 +6 % 0.92 mho/m + 6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL

SAR averaged over 1 cm?® (1 g} of Head TSL Condition

SAR measured 250 mW input power 2.39 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

9.36 W/kg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.55 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

6.10 Wkg = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2)°C 548+6% 0.99 mho/m +£6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.47 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

9.71 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.62 Wikg

SAR for nominal Body TSL parameters

normalized to TW

6.39 W/kg + 16.5 % (k=2)

Certificate No: DB35V2-4d132_Jan18
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.8Q-29iQ

Return Loss -29.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 474Q-57iQ

Return Loss -239dB

General Antenna Parameters and Design

Electrical Delay (cne direction) 1.386 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can he measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The anilenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on July 22, 2011

Certificate No: D835V2-4d132_Jan18 Page 4 of 11




Measurement Conditions

DASY system configuration, as far as not g

iven on page 1 and 3.

Appendix (Additional assessments outside the scope of SCS 01 08)

Phantom

SAM Head Phantom

For usage with cSAR3DV2-R/L

SAR result with SAM Head (Top)

SAR averaged over 1 em?® (1 g) of Head TSL

Condition

SAR measured

250 mW input power

2.40 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

9.41 Wikg = 17.5 % (k=2)

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

condition

SAR measured

250 mW input power

1.58 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

6.21 W/kg = 16.9 % (k=2)

SAR result with SAM Head (Mouth)

SAR averaged over 1 em? (1 g) of Head TSL

Condition

SAR measured

250 mW input power

2.47 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

9.69 W/kg  17.5 % (k=2)

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

condition

SAR measured

250 mW input power

1.64 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

6.45 Wikg = 16.9 % (k=2)

SAR resuit with SAM Head (Neck)

SAR averaged over 1 cm? (1 g) of Head TSL

Condition

SAR measured

250 mW input power

2.35 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

9.22 Wikg £ 17.5 % (k=2)

SAR averaged over 10 cm? (10 g) of Head TSL

condition

SAR measured

250 mW input power

1.59 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

6.25 W/kg = 16.9 % (k=2)

SAR result with SAM Head (Ear)

SAR averaged over 1 em? (1 g) of Head TSL

Condition

SAR measured

250 mW input power

2.03 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

7.96 Wikg = 17.5 % (k=2)

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

condition

SAR measured

250 mW input power

1.37 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

5.39 Wikg + 16.9 % (k=2)

Certificate No: D835V2-4d132_Jan18
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DASY5 Validation Report for Head TSL

Date: 08.01.2018
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d132

Communication System: UID 0 - CW, Frequency: 835 MHz

Medium parameters used: f = 835 MHz; 6 = 0.92 $/m; & =40.7; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:

* Probe: EX3DV4 - SN7349; ConvF(9.9, 9.9, 9.9); Calibrated: 30.12.2017:

+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 26.10.2017

Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 63.23 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.64 W/kg

SAR(1 g) =2.39 W/kg; SAR(10 g) = 1.55 W/kg

Maximum value of SAR (measured) = 3.22 W/kg

-4.80
-f.20

-9.60

-12.00

0dB =3.22 W/kg =5.08 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 08.01.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d132

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

Medium parameters used: f = 835 MHz; o = 0.99 S/m; & = 54.8; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

s Probe: EX3DV4 - SN7349; ConvF(l0.0S, 10.05, 10.05); Calibrated: 30.12.2017;
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601; Calibrated: 26.10.2017

» Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005

» DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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 = 60.55 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.66 W/kg

SAR(1 g) =2.47 W/kg; SAR(10 g) = 1.62 W/kg

Maximum value of SAR (measured) = 3.24 W/kg

48

-2.40
-4.80
-7.20

-9.60

-12.00

0dB =3.24 W/kg =5.11 dBW/kg
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Impedance Measurement Plot for Body TSL
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DASY5 Validation Report for SAM Head

Date: 15.01.2018
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d132

Communication System: UID 0 - CW; Frequency: 835 MHz
Medium parameters used: f = 8§35 MHz; o = 0.94 S/m; & = 44.1; p = 1000 kg/m?
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.9, 9.9, 9.9); Calibrated: 30.12.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 26.10.2017
¢ Phantom: SAM Head

o DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

SAM Head/Top/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy-5mm dz=5mm
Reference Value = 61.00 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.56 W/kg

SAR(1 g} = 2.4 W/kg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 3.16 Wikg

SAM Head/Mouth/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 60.99 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.65 W/kg

SAR(1 g) = 2.47 W/kg; SAR(10 g) = 1.64 W/kg

Maximum value of SAR (measured) = 3.19 W/kg

SAM Head/Neck/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 59.20 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.33 W/kg

SAR(1 g) =2.35 W/kg; SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 3.04 W/kg

SAM Head/Ear/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 55.03 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 2.90 W/kg

SAR(1 g) =2.03 W/kg; SAR(10 g) = 1.37 W/kg

Maximum value of SAR (measured) = 2.61 W/kg
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Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schwelzerischer Kalibrierdienst
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S Servizio svizzero di taratura

o = Swiss Calibration Service
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Accredited by the Swiss Accreditation Service {SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

CALIBRATION CERTIFICATE =

SCS o108

Accreditation No.:

Client

¢§|’1_If'l'c_:éte No: D1750V2-1148_May17 . -

Object

Cahbrallon procedure for dlpole valldatlon kIlS above 700 MHz /

Calibration procedure(s)

Calibration date:

May 09, 2017 .

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

Calibrated by:

Approved by:

Name _
Claudio Leubler -

Kalja Pokovic ¢ -

Function

. Laboratory Tochnidian

. Technlcal Ménager :. . .

This calibration cerlificale shall not be reproduced except in full without written approval of the laboratory.

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-17 {No. 217-02521/02522) Apr-18

Power sensor NRP-Z91 SN: 103244 04-Apr-17 (No. 217-02521) Apr-18

Power sensor NRP-Z81 SN: 103245 04-Apr-17 (No. 217-02522) Apr-18

Reference 20 dB Attenuator SN: 5058 (20k) 07-Apr-17 (No. 217-02528) Apr-18

Type-N mismatch combination SN: 5047.2 /06327 07-Apr-17 (No. 217-02529) Apr-18

Reference Probe EX3DV4 SN: 7349 31-Dec-16 (No. EX3-7349_Deci6) Dec-17

DAE4 SN: 601 28-Mar-17 (No. DAE4-601_Mar17) Mar-18

Secondary Slandards D # Check Date (in house) Scheduled Check
Power meter EPM-442A SN: GB37480704 07-0ct-15 (in house check Oct-18) In house check: Cct-18
Power sensor HP 8481A SN: US37292783 07-Oct-15 {in house check Oct-18) In house check: Oct-18
Power sensor HP 8481A SN: MY41092317 07-0ct-15 {in house check Oct-16) In house check: Oct-18
RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Oct-16) in house chack: Oct-18
Network Analyzer HP 8753E SN: US37390585 18-Oct-01 (in house check Oct-16) In house check: Oct-17

y i

i
%
%

lssued: May 11, 2017
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Page1of 8




Calibration Laboratory of

2
((:5
&
3
N

) S, S Schweizerischer Kalibrierdienst
Schmid & Partner ila\é/mé C Service suisse d'étalonnage
Engineering AG =N Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 5/4, /ﬁ\\\\? S swiss Calibration Service
(s
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
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Muttilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/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 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 3 GHz)",
February 2005

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30

: MHz to 6 GHz)", March 2010
d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid 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.

Electrical 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 parameters are used to calculate the
nominal SAR result.

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

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

DASY Version DASY5 V52,10.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resclution dx, dy, dz =5 mm

Frequency 1750 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 401 1.37 mho/m

Measured Head TSL parameters {22.0+0.2) °C 39.0+6% 1.38 mho/m £6 %

Head TSL temperature change during test <0.5°C
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 9.11 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

36.4 Wikg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

4.83 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

19.3 Wikg £ 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.4 1.49 mho/m
Measured Body TSL parameters (22.0+0.2)°C 537x6% 1.47 mho/m =6 %
Body TSL temperature change during test <05°C “en
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.17 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

37.0 W/kg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

4.93 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

19.8 Wrkg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4980Q-0.7jQ

Return Loss -42.9 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 457Q-05jQ

Return Loss -26.9dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.223 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end ¢caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on September 30, 2014
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DASY5 Validation Report for Head TSL

Date: 09.05.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1148

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; 6 = 1.36 S/m; &, = 39; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.46, 8.46, 8.46), Calibrated: 31.12.2016;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 28.03.2017
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOP5S0AA; Serial: 1001
+ DASYS52 52.10.0(1442); SEMCAD X 14.6.10(7413)

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

Reference Value = 105.4 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 16.5 W/kg

SAR(1 g) =9.11 W/kg; SAR(10 g) = 4.83 W/kg

Maximum value of SAR (measured) = 13.9 W/kg

0dB =139 W/kg = 11.43 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 09.05.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1148

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; o = 1.47 S/m; g, = 53.7; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:

¢ Probe: EX3DV4 - SN7349; ConvF(8.25, 8.25, 8.25); Calibrated: 31.12.2016;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 28.03.2017

Phantom: Flat Phantom 5.0 (back); Type: QD 000 PS50 AA; Serial: 1002
« DASYS52 52.10.0(1442); SEMCAD X 14.6.10(7413)

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 = 99.49 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 15.9 W/kg

SAR( g) = 9.17 W/kg; SAR(10 g) = 4.93 W/kg

Maximum value of SAR (measured) = 13.1 W/kg

-b.56
-9.85

: '1 3.1 3

-16.41

0dB=13.1 W/kg=11.17dBW/kg
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Impedance Measurement Plot for Body TSL
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SN2, S Schweizerischer Kalibrierdienst
. ~ ~
Schmid & Partner m C Service suisse d'étalonnage
Engineering AG NS Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {'/,,/?\\\\\\3 S swiss Calibration Service
Zams
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

client  PC Test ‘ ' Certificate No: D1900V2-5d148 Feb18
&ALIBRATION CERTIFICATE I
Object D1900V2 - SN:5d148
Calibration procedure(s) QA CAL-05.v9 : S
Calibration procedure for dipole validation kits above 700 MHz AN .
o .90

oLt

Calibration date: February 07, 2018

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

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)

Calibrated by: Claudio Leubler Laboratory Technician

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

Power meter NRP SN: 104778 04-Apr-17 (No. 217-02521/02522) Apr-18

Power sensor NRP-Z91 SN: 103244 04-Apr-17 (No. 217-02521) Apr-18

Power sensor NRP-Z91 SN: 103245 04-Apr-17 (No. 217-02522) ‘ Apr-18

Reference 20 dB Attenuator SN: 5058 (20k) 07-Apr-17 (No. 217-02528) Apr-18

Type-N mismatch combination SN: 5047.2 / 06327 07-Apr-17 (No. 217-02529) Apr-18

Reference Probe EX3DV4 SN: 7349 30-Dec-17 (No. EX3-7349_Dec17) Dec-18

DAE4 SN: 601 26-Oct-17 (No. DAE4-601_0Oct17) Oct-18

Secondary Standards D # Check Date (in house) Scheduled Check

Power meter EPM-442A SN: GB37480704 07-Oct-15 (in house check Oct-16) In house check: Oct-18

Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-16) In house check: Oct-18

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (in house check Oct-16) In house check: Oct-18

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-16) In house check: Oct-18

Network Analyzer HP 8753E SN: US37390585 18-Oct-01 (in house check Oct-17) In house check: Oct-18
Name Function Si né@u% f

e S
Approved by: Katja Pokovic Technical Manager /@Wg

Issued: February 7, 2018

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of ~\“\‘l"@""»

Schweizerischer Kalibrierdienst

. X Z
Schmid & Partner ilaﬁﬁié Service suisse d'étalonnage
Englneerlng AG . . BN Ser.vmo s?nzzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “, /ﬁ\\>° Swiss Calibration Service
AN
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

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

IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)”, July 2016

IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid 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.

Electrical 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 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%.
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Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASY5 V52.10.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0x0.2)°C 40.7 6 % 1.39 mho/m £ 6 %

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

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 9.95 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

40.1 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.22 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

21.0 W/kg + 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0x0.2)°C 55.2+6 % 1.48 mho/m +£6 %
Body TSL temperature change during test <05°C —am
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.68 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

39.6 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.14 Wkg

SAR for nominal Body TSL parameters

normalized to 1W

20.9 W/kg = 16.5 % (k=2)

Certificate No: D1900V2-5d148_Feb18
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 521 Q +58jQ

Return Loss -24.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 478 Q +6.5jQ

Return Loss -23.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.199 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on ) March 11, 2011
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DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d148

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.39 S/m; & = 40.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.18, 8.18, 8.18); Calibrated: 30.12.2017;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 26.10.2017

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

Date: 07.02.2018

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 109.6 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 18.5 W/kg

SAR(1 g) = 9.95 W/kg; SAR(10 g) = 5.22 W/kg
Maximum value of SAR (measured) = 15.3 W/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 07.02.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d148

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; 6 = 1.48 S/m; €, = 55.2; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(8.15, 8.15, 8.15); Calibrated: 30.12.2017;
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 26.10.2017
o Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
o DASY5252.10.0(1446); SEMCAD X 14.6.10(7417)

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 = 103.0 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 17.2 W/kg

SAR(1 g) = 9.68 W/kg; SAR(10 g) = 5.14 W/kg

Maximum value of SAR (measured) = 14.4 W/kg

L1020

-13.60

-17.00

0dB = 14.4 W/kg = 11.58 dBW/kg
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Impedance Measurement Plot for Body TSL

7 Feb 2818 15:14:31
Sid iU Fs 1 47,757 o E.4351 ¢ 348,71 pH 1 386,680 Q80 MHz

ﬁ he :a
16

g Y &
H i

Fiv ‘ : : : i ;
P4 IS S AR e f

Hid ...

START L 78R.000 580 MHz " - o STOF 2 100,600 G0H HHz

Certificate No: D1900V2-5d148_Feb18 Page 8 of 8




Calibration Laboratory of

, DA~
Schmid & Partner e g
Engineering AG Z M
Zeughausstrasse 43, 3004 Zurich, Switzerland {'44/-//——\—\\\\\3“ S
el

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
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Swiss Calibration Service

Accredited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Cerfcate No: D2300V2-1073_Jul16

CALIBRATION CERTIFICATE

Object D2300V2 - SN:1073

Calibration procedure(s)

Calibration date: July 25,2015 .

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate 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 pait of the certificate.

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

P
814
- Craded
g
SO

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

Power meter NRP SN: 104778 06-Apr-16 {No. 21 7-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-Z91 SN: 103245 06-Apr-16 (No. 21 7-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02292) Apr-17

Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-16 (No. 217-02295) Apr-17

Reference Probe EX3DV4 SN: 7349 15-Jun-186 (No. EX3-7349_Jun1s) Jun-17

DAE4 SN; 601 30-Dec-15 (No. DAE4-6801_Dec1 5) Dec-18

Secondary Standards D # Check Date (in house) Scheduled Check

Power meter EPM-4424 SN: GB37480704 07-Oct-15 (No. 21 7-02222) in house check: Oct-18

Power sensor HP 84814 SN: US37292783 07-Oct-15 (No. 21 7-02222) In house check: Oct-16

Power sensor HP 84814 SN: MY41082317 07-Oct-15 (No. 21 7-02223) In house check: Oct-16

RF generator R&S SMT-06 SN: 1005872 15-Jun-15 {in house check Jun-15) in house check: Oct-16

Network Analyzer HP 8753E SN: US37350585 18-Oc¢t-01 {in house check Ogt-1 5} in house check: Oct-16
Name Functiqn Signature

Calibrated by: Michael Weber. . Laboratory Technician g

lssued: July 26, 2016

This calibration certificate shall not be reproduced except in full without written approval of the Jaboratory.
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Accrediled by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM 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 62208-1, "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 3 GHz)",
February 2005

c) IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e 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.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid 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.

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

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

e 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation

Phantom Medular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2300 MHz =1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.5 1.67 mho/m

Measured Head TSL parameters (22.0+0.2)°C 386+6% 1.69 mho/m £ 6 %

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

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 12.3 W/kg

SAR for nominal Head TSL parameters nermalized to 1W 48.6 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.90 W/kg

SAR for nominal Head TSL parameters normalized to 1W 23.4 W/kg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 52.9 1.81 mho/m

Measured Body TSL parameters {(22.0x0.2}°C 52.2+6% 1.85 mho/m £6 %

Body TSL temperature change during test <05°C
SAR result with Body TSL

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

SAR measured 250 mW input power 12.2 W/kg

SAR for nominal Body TSL parameters normalized to 1W 48.1 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.85 W/kg

SAR for nominal Body TSL parameters normalized to 1W 23.2 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4890 -49jQ

Return Loss -25.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4550-41jQ

Return Loss -23.9dB

General Antenna Parameters and Design

Electrical Delay (one direction}) 1171 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connecled to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered conneclions near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on November 16, 2015
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DASY5 Validation Report for Head TSL

Date: 13.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1073

Communication System: UID 0 - CW; Frequency: 2300 MHz

Medium parameters used: f = 2300 MHz; ¢ = 1.69 S/m; &, = 38.6; p = 1000 kg/rn3
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.99, 7.99, 7.99); Calibrated: 15.06.2016;
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPSOAA; Serial: 1001

o« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 113.1 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 24.1 Wrkg

SAR(1 g) =12.3 W/kg; SAR(10 g) =5.9 W/kg

Maximum value of SAR (measured) = 19.8 W/kg

-6.80
-10.20

-13.60

-17.00

0dB =198 W/kg=12.97 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 25.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1073

Communication System: UID 0 - CW; Frequency: 2300 MHz

Medium parameters used: f = 2300 MHz; ¢ = 1.85 S/m; g, = 52.2; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated: 15.06.2016;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 30.12.2015
e Phantom: Flat Phantom 5.0 (back); Type: QDO00OPS0AA,; Serial: 1002
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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 = 104.8 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 23.8 Wrkg

SAR(1 g) =12.2 W/kg; SAR(10 g) = 5.85 W/kg

Maximum value of SAR (measured) = 19.0 W/kg

0dB =19.0 W/kg =12.79 dBW/kg
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Impedance Measurement Plot for Body TSL

25 Jul 2016 14:32:48
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PCTEST ENGINEERING LABORATORY, INC.

7185 Oakland Mills Road, Columbia, MD 21046 USA
Tel. +1.410.290.6652 / Fax +1.410.290.6654

http://www.pctest.com

Object

Calibration procedure(s)

Certification of Calibration

Calibration date:

Description:

D2300V2 — SN: 1073

July 24, 2017

SAR Validation Dipole at 2300 MHz.

Calibration Equipment used:

Procedure for Calibration Extension for SAR Dipoles.

Manufacturer Model Description Cal Date |Cal Interval | Cal Due | Serial Number
Control Company 4040 Therm./Clock/Humidity Monitor 3/31/2017| Biennial 3/31/2019 170232394
Control Company 4352 Ultra Long Stem Thermometer 5/2/2017 | Biennial 5/2/2019 170330156

Amplifier Research 1551G6 Amplifier CBT N/A CBT 433971
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) | 6/1/2017 Annual 6/1/2018 MY53401181
Agilent 8753ES S-Parameter Network Analyzer 10/26/2016| Annual 10/26/2017| US39170118
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
SPEAG DAE4 Dasy Data Acquisition Electronics 9/14/2016| Annual 9/14/2017 1408
SPEAG DAE4 Dasy Data Acquisition Electronics 2/9/2017 Annual 2/9/2018 1272
SPEAG DAK-3.5 Dielectric Assessment Kit 5/10/2017 | Annual 5/10/2018 1070
SPEAG ES3DV3 SAR Probe 9/19/2016 Annual 9/19/2017 3287
SPEAG ES3DV3 SAR Probe 2/10/2017 Annual 2/10/2018 3213
Anritsu MA2411B Pulse Power Sensor 2/10/2017 | Annual 2/10/2018 1207364
Anritsu MA2411B Pulse Power Sensor 2/10/2017| Annual 2/10/2018 1339018
Anritsu ML2495A Power Meter 10/16/2015| Biennial |10/16/2017 941001
Agilent N5182A MXG Vector Signal Generator 2/28/2017 | Annual 2/28/2018 | MY47420800
Seekonk NC-100 Torque Wrench 11/6/2015| Biennial 11/6/2017 N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A
Measurement Uncertainty = £23% (k=2)
Name Function Signature
Calibrated By: Brodie Halbfoster | Test Engineer BROPEE f{ALEFOSTER
Approved By: Kaitlin O’Keefe Senior Technical WM
Manager
Object: Date Issued:
Page 1 of 4
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

7252016 | 772412017 1171 4.86 5.06 4.12% 234 2.40 2.56% 48.9 46.6 23 49 56 07 258 225 12.80% PASS

7/25/2016 712412017 1171 4.81 4.63 -3.74% 2.32 2.18 -6.03% 45.5 45.0 0.5 4.1 49 0.8 -23.9 -23.0 3.80% PASS
Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL

Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

PC Test

Client

S
Cc
S

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS (0108

Certificate No: D2450V2-797_Sep1 7

[CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

Primary Standards

D2450V2 - SN:797

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

September 11, 2017

1D #

Calibration Equipment used (M&TE critical for calibration)

Cal Date (Certificate No.)

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

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

Scheduled Calibration

5¢V

{0 [0\ P

ol

Power meter NRP

Power sensor NRP-Z91

Power sensor NRP-Z91
Reference 20 dB Attenuator
Type-N mismatch combination
Reference Probe EX3DV4
DAE4

Secondary Standards

SN:
SN
SN:
3SN:
SN:
SN:
SN:

ID #

104778
103244
103245

5058 (20k)
5047.2 / 06327
7349

601

04-Apr-17 (No. 217-02521/02522)
04-Apr-17 (No. 217-02521)
04-Apr-17 (No. 217-02522)
07-Apr-17 (No. 217-02528)
07-Apr-17 (No. 217-02529)
31-May-17 (No. EX3-7349_May17)
28-Mar-17 {(No. DAE4-601_Mar17)

Check Date (in house)

Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
May-18
Mar-18

Scheduled Check

Power meter EPM-4424A
Power sensor HP 8481A
Power sensor HP 8481A

RF generator R&S SMT-06
Network Analyzer HP 8753k

Calibrated by:

Approved by:

SN:
SN:
SN:
SN
SN:

GB37480704
US37292783
MY41092317
100972

US37390585

Name
Michael Weber

Katja Pokovic

07-Oct-15 (in house check Oct-16)
07-0ct-15 {in house check Oct-16)
07-Oct-15 (in house check Oct-16)
15-Jun-15 (in house check Oct-186)
18-0ct-01 (in house check Oct-16)

Function
Laboratory Technician

Technical Maﬁéger

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

In house check: Oct-18
In house check: Oct-18
In house check: Oct-18
In house check: Oct-18
in house check: Oct-17

Signature

L/

s

1ssued; September 11, 2017

Certificate No: D2450V2-797 Sepi17
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Calibration Laboratory of ey,

NN S Schweizerischer Kalibrierdienst
. - ey
Schmid & Partner ib\\&—:{/mé C Service suisse d'étalonnage
Engineering AG E //,——_.{\ = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Z/,’ /I//—\\\\‘\\} S Swiss Calibration Service
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR} from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» 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
parallel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid 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.

e Electrical 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 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%.

Certificate No: D2450V2-797_Sepl7 Page 2 of 8



Measurement Conditions

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

DASY Version

DASY5 V52.10.0
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 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 applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0x0.2)°C 37.8+£6% 1.86 mho/m £6 %
Head TSL temperature change during test <05°C —-- ———
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.5 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

52.7 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm? (10 g) of Head TSL

condition

SAR measured

250 mW input power

6.28 W/kg

SAR for nominal Head TSL paramesters

normalized to 1W

24.8 W/kg = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters {22.0 £0.2) °C 51.9+6% 2.04 mho/m £ 6 %
Body TSL temperature change during test <0.5°C -— ——-
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 13.1 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

51.1 W/kg +17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.14 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

24.2 W/kg = 16,5 % (k=2)

Certificate No: D2450V2-797 Sepi17
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transfarmed to feed point 53.B8Q+74jQ

Return Loss -21.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48702 +9.1]Q

Return Loss -20.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.152 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DG-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by ' SPEAG

Manufactured on January 24, 2006
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DASY5 Validation Report for Head TSL

Date: 11.09.2017
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 797

Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.86 S/m; & = 37.8; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:

» Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12); Calibrated: 31.05.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 28.03.2017

e Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

» DASY5252.10.0(1446), SEMCAD X 14.6.10(7417)

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

Reference Value = 113.5 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) =13.5 W/kg; SAR(10 g) = 6.28 W/kg

Maximum value of SAR (measured) = 21.6 W/kg

dB

-4.80
-9.60
-14.40
-19.20
-24.00

0dB =21.6 W/kg = 13.34 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 11.09.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 797

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; 6 = 2.04 S/m; & = 51.9; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.1, 8.1, 8.1); Calibrated: 31.05.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 28.03.2017
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
» DASY5252.10.0(1446); SEMCAD X 14.6.10(7417)

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 = 105.4 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 25.6 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.14 W/kg

Maximum value of SAR (measured) = 20.3 W/kg

-4.40
-8.80
-13.20

-17.60

-22.00

0 dB = 20.3 W/kg = 13.07 dBW/kg
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Impedance Measurement Plot for Body TSL

CHI S11 1 U Fs

Del

C& i

1: 49,725 o

11:52:18
2 456.660 DEQ MH=

11 Sep z@47
9,873 o 589,22 pH

A g
16

Hld

CH2 S11

Ca

LOG ,5 dB/REF -8 dB ' 1i=26.854 dB 2 450.000 009 MHz_
: H i ; | ! :
; 1 i { i : i ;
| T i T ¥ | T !
: : ' ! i : ! P :
H i ] ' i L } H H H
| f | | :
! b I s . i ; b e
| ! t J It
) P . P ] i
P | ‘ 1 ;

Avg

16

(.
\

JRVSR RPN SRR IR S

Hld | +

S B

i

SO S

s e (R 2

H

1 ] H

START 2 250,060 DEA MH=z

STOP 2 EDU.C068 ARG MHz

Certificate No; D2450V2-797 Sepl17

Page 8 of 8



Calibration Laboratory of
Schmid & Partner
Engineering AG

i
N

N

',

S Schweizerischer Kalibrierdienst
c Service suisse d'étalonnage
S

?,
A

'Y

4

L

T NT Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {'/,, ///:\?\‘;\3 Swiss Calibration Service
game
Accredited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client ;PC.'Te_st ' ' . - Certificate No: D2600V2-1126_Jul17.
|CAL|BRAT|0_N CERTIFICATE | I
Object ‘D2600V2 - SN:1126
v
W
Callbralion procedure(s) QA CAL-05.v9 g’ 6’ 2 )a/

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: -July 10, 2017

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

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

Calibration Equipment used (M&TE critical for calibration)

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

Power meter NRP SN: 104778 04-Apr-17 (No. 217-02521/02522) Apr-18

Power sensor NRP-291 SN: 103244 04-Apr-17 (No. 217-02521) Apr-18

Power sensor NRP-Z91 SN: 103245 04-Apr-17 (No. 217-02522) Apr-18

Reference 20 dB Altenuator SN: 5058 (20k) 07-Apr-17 (No. 217-02528) Apr-18

Type-N mismatch combination SN: 5047.2 / 06327 07-Apr-17 (No. 217-02529) Apr-18

Reference Probe EX3DV4 SN: 7349 31-May-17 (No. EX3-7349_May17) May-18

DAE4 SN: 601 28-Mar-17 (No. DAE4-601_Mar17) Mar-18

Secondary Standards ID # Check Date (in house) Scheduled Check

Power meter EPM-442A SN: GB37480704 07-Oct-15 {in house check Oct-18) In house check: Oct-18

Power sensor HP 84814 SN: US37292783 07-Oct-15 {in house check Oct-16) In house check: Oct-18

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (in house check Ocl-16) In house check: Ocl-18

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-15) In house check: Oct-18

Nelwork Analyzer HP 8753E SN: US37390585 18-Oct-01 (in house check Oct-16) In house check: Ogt-17
Name Funclion Signalure

Calibrated by: LJelon Kasirall l.aboratory Technician @F7 %
Approved by: Katja Pokovic Teachnical Manager /Zf C

Issued: July 11, 2017

This calibration certificate shall not be reproduced except in full without wrillen approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/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 Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» 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
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filed 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.

s Electrical 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 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%.
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Measurement Conditions

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

DASY Version DASY5 V52.10.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

2600 MHz + 1 MHz

Head TSL parameters

The following parameters and calcutations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+0.2)°C 37.2x6 % 2.04 mho/m £6 %
Head TSL temperature change during test <0.5°C mnn
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.5 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

56.4 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 m\W input power

6.40 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

25.2 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.5 2.18 mho/m
Measured Body TSL parameters (22.0x0.2)°C 516 6% 222mho/mx+6 %
Body TSL temperature change during test <0.5°C --e- ----
SAR resuilt with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.8 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

54.3 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.16 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

24.4 W/kg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 47.8Q-7.7iQ

Return Loss -21.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 448Q-58jQ

Return Loss -21.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.154 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly connected to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the posilion as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged, -

Additional EUT Data

Manufactured by SPEAG

Manufactured on October 22, 2015
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DASY5 Validation Report for Head TSL

Date: 10.07.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1126

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2.04 S/m; g, = 37.2; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvE(7.96, 7.96, 7.96); Calibrated: 31.05.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 28.03.2017
¢ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
e DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 113.2 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 31.3 W/kg

SAR(1 g) = 14.5 W/kg; SAR(10 g) = 6.4 W/kg

Maximum value of SAR (measured) = 24.0 W/kg

0dB =24.0 W/kg = 13.80 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL.

Date: 10.07.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1126

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; ¢ = 2.22 S/m; & = 51.6; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

» Probe: EX3DV4 - SN7349; ConvF(7.94, 7.94, 7.94); Calibrated: 31.05.2017:

b

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 28.03.2017

Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

DASY52 52.10.0(1446); SEMCAD X 14.6,10(7417)

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 = 103.8 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 28.9 W/kg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.16 W/kg

Maximum value of SAR (measured) = 22.2 W/kg

-10.00
-15.00

-20.00

-25.00

0dB =222 W/kg = 13.46 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client PC Test _ R '_ I .Z- T Certificate No: D5GHZV2-1191__SEP16
CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1191

v

P
Calipration procedure(s) QA CAL-22.v2 - : g,‘?/ol
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This calibration certificate documents the traceability to national standards, which realize the physicai units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

Al calibeations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calipration)

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

Power meter NRP SN: 104778 06-Apr-16 {No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-Z81 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02292) Apr-17

Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-16 (No. 217-02295) Apr-17

Reference Probe EX3DV4 SN: 3503 30-Jun-16 (No. EX3-3503_Junis) Jun-17

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

Secondary Standards 10 # Check Date (in house) Scheduled Check

Power meter EPM-442A SN: GB37480704 07-Oct-15 {No. 217-02222) In house check: Qct-16

Power sensor HP 8481A SN: US37292783 07-Qct-15 (No. 217-02222) In house check: Oct-16

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (No. 217-02223) in house check: Oct-18

RF generaior R&S SMT-06 SN: 100872 15-Jun-15 (in house check Jun-15) In house check: Oct-16

Network Analyzer HP 8753E SN: US37380585 18-Oct-01 (in house check Oct-15} In house check: Qct-16
Name Function Signature

Calibrated by: Leif Klysrigr:. 700 0o Laboratory Technician R N _
Approved by: Katja Pokovie 0 _'Technical Manager .~ W@

Issued: September 22, 2016

This calibration certificate shall not be reproduced except in fuli without written approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/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 Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZz”

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

e 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.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filed 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.

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

e SAHAR measured: SAR measured at the stated antenna input power.

e 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%.
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Measurement Conditions

DASY system configuration, as far as not g

iven on page 1.

DASY Version

DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V6.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy=4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz £ 1 MHz
5750 MHz + 1 MH2

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.71 mho/m
Measured Head TSL parameters (22.0+0.2)°C 345+6% 4.59 mho/m 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.96 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

78.9 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

229 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.6 Wikg % 19.5 % (k=2)

Cenrlificate No: D5GHzV2-1191_Sep16
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (22.0x0.2}°C 34.0+6 % 493 mho/m 6 %
Head TSL temperature change during test <05°C ne=- ----
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.45 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

83.6 W/ kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.41 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

23.8 W/kg = 19.5 % (k=2)

Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 338x6% 5.08 mho/m +6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.99 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

79.1 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm?® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.27 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.4 Wikg  19.5 % (k=2)
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.9 5.36 mho/m
Measured Body TSL parameters {22.0+0.2)°C 174 +6% 552 mho/m+6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 100 mW input power 7.74 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

77.0 W/kg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.17 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

21.6 W/kg £19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0+0.2) °C 468 +£6 % 6.00 mho/m + 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm? (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.96 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

79.2 Wikg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.24 W/ikg

SAR for nominal Body TSL parameters

normalized to 1W

22.2 W/kg + 19.5 % (k=2)
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Body TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.3 5.94 mho/m
Measured Body TSL parameters (22.0+0.2)°C 46.5 :6 % 6.21 mho/m +6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 100 mW input power 7.65 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

76.1 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.14 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.2 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 55.7Q-43jQ

Return Loss -23.4 dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 58.3Q-3.2jQ

Return Loss -21.8dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 581 0+48jQ

Return Loss -21.2dB

Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 56.1 Q-3.7jQ

Return Loss -23.4dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 589Q-17jQ

Return Loss -21.7 dB

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 595 Q+6.9jQ

Return Loss -19.4 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.204 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are nol affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on August 28, 2003
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DASY5 Validation Report for Head TSL

Date: 21.09.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1191

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; 6 = 4.59 S/m; &, = 34.5; p = 1000 kg/m Medium parameters
used: f = 5600 MHz; 6 =4.93 S/m; er = 34; p = 1000 kg/m® , Medium parameters used: f = 5750 MHz; ¢ =
5.08 S/m; &, = 33.8; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

¢ Probe: EX3DV4 - SN3503; ConvF(5.42, 5.42, 5.42); Calibrated: 30.06.2016, ConvF(4.89, 4.89,
4.89); Calibrated: 30.06.2016, ConvF(4.85, 4.85, 4.85); Calibrated: 30.06.2016;

¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 30.12.2015

¢ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.49 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.6 W/kg

SAR(1 g) =7.96 W/kg; SAR(10 g) = 2.29 W/kg

Maximum value of SAR (measured) = 18.2 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.34 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 32.9 W/kg

SAR(1 g) = 8.45 W/kg; SAR(10 g) =2.41 W/kg

Maximum value of SAR (measured) = 20.0 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.15 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.3 W/kg

SAR(1 g) = 7.99 W/kg; SAR(10 g) = 2.27 W/kg

Maximum value of SAR (measured) = 19.3 W/kg

Certificate No; D5GHzV2-1191_Sep16 Page 8 of 13




-6.00

-12.00

-18.00

-24.00

-30.00

0 dB = 18.2 W/kg = 12.60 dBW/kg
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Impedance Measurement Plot for Head TSL

28 Sep 2016 13:20:1i7

EHO $44 1 U Fs 1: 55,695 ¢ -4.2793 o 7.0842 pF 5 259.860 600 MHz
»
CH1 Markers
Del 2 58,262 &
~3,1738 0
Cor 2.,6060680 GHz
3: 58.878 o
4,7969 @
5.75800 GHz
Av
16°
Hld k r
S
CHz Siif,,LQFG,,,,,,AA,E.,QB:’,E;E-_-Z_B__ELEI_ _______ e L5-23.432 4B ,.5".2_5_@__@@78_@_8_%.2__
B T B s I S e e et —4-- + ——
T ] —— M R S CHZ Markers
P e LY il S B St It SR B 2:-21,752 dB
ot R R R S 5.60090 GHz
.~ 324,226 dB
‘ﬁ\_\_ 7 B 5.75090 GHZ
-3 ___:-:..,;:___J_,,.—:_,f,,,,i
Av | .
Ve . — / I O S SO B
Hld S e _———— e

" STOF & 060.000 POO MHZ

Certificate No: D5GHzV2-1191_Sep16 Page 10 0f 13




DASY5 Validation Report for Body TSL

Date: 20.09.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1191

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; 6 = 5.52 S/m; & = 47.4; p = 1000 kg/m3 , Medium parameters
used: f = 5600 MHz; ¢ = 6 S/m; & = 46.8; p = 1000 kg/m* , Medium parameters used: f = 5750 MHz; ¢ =
6.21 S/m; & = 46.5; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (JEEE/AEC/ANSI C63.19-2011)

DASYS52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(4.85, 4.85, 4.85); Calibrated: 30.06.2016, ConvF(4.35, 4.35,
4.35); Calibrated: 30.06.2016, ConvF(4.3, 4.3, 4.3); Calibrated: 30.06.2016;

¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 30.12.2015

» Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.49 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 29.1 W/kg

SAR(1 g) = 7.74 W/kg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 17.7 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=}.4mm

Reference Value = 65.85 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR( g) =7.96 W/kg; SAR(10 g) =2.24 W/kg

Maximum value of SAR (measured) = 18.8 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.21 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 32.7 W/kg

SAR(1 g) =7.65 Wikg; SAR(10 g) = 2.14 W/kg

Maximum value of SAR (measured) = 18.5 Wrkg

Certificate No: D5GHzV2-1191_Sep16 Page 11 of 13
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Impedance Measurement Plot for Body TSL
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PCTEST ENGINEERING LABORATORY, INC.

7185 Oakland Mills Road, Columbia, MD 21046 USA
Tel. +1.410.290.6652 / Fax +1.410.290.6654

http://www.pctest.com

Object

Calibration procedure(s)

Extension Calibration date:

Description:

Certification of Calibration

D5GHzV2 — SN: 1191

9/19/2017

Procedure for Calibration Extension for SAR Dipoles.

SAR Validation Dipole at 5250, 5600, and 5750 MHz.

Calibration Equipment used:

Manufacturer Model Description Cal Date |Cal Interval | Cal Due | Serial Number
Control Company 4040 Therm./Clock/Humidity Monitor 3/31/2017 | Biennial 3/31/2019 170232394
Control Company 4352 Ultra Long Stem Thermometer 5/2/2017 | Biennial 5/2/2019 170330156

Amplifier Research 1551G6 Amplifier CBT N/A CBT 433971
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) | 6/1/2017 Annual 6/1/2018 | MY53401181
Agilent 8753ES S-Parameter Network Analyzer 10/26/2016| Annual 10/26/2017| US39170118
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
SPEAG DAK-3.5 Dielectric Assessment Kit 5/10/2017| Annual 5/10/2018 1070
SPEAG EX3DV4 SAR Probe 1/13/2017 Annual 1/13/2018 3589
SPEAG EX3DV4 SAR Probe 2/13/2017 Annual 2/13/2018 3914
SPEAG DAE4 Dasy Data Acquisition Electronics 1/16/2017 | Annual 1/16/2018 1466
SPEAG DAE4 Dasy Data Acquisition Electronics 2/9/2017 Annual 2/9/2018 665
Anritsu MA2411B Pulse Power Sensor 2/10/2017| Annual 2/10/2018 1207364
Anritsu MA2411B Pulse Power Sensor 2/10/2017| Annual 2/10/2018 1339018
Anritsu ML2495A Power Meter 10/16/2015| Biennial |10/16/2017 941001
Agilent N5182A MXG Vector Signal Generator 2/28/2017| Annual 2/28/2018 | MY47420800
Seekonk NC-100 Torque Wrench 11/6/2015| Biennial 11/6/2017 N/A
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
Narda 4014C-6 4 - 8 GHz SMA 6 dB Directional Coupler CBT N/A CBT N/A
Measurement Uncertainty = +23% (k=2)
Name Function Signature
Calibrated By: Brodie Halbfoster Test Engineer BROPEE iaL8FoSTER.
. T s . .
Approved By: Kaitlin O’Keefe Senior Technical NL_
Manager
Object: Date Issued:
Page 1 of 4
D5GHzV2 - SN: 1191 09/19/2017




DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

250 9212016 | 9192017 208 395 370 521% 13 05 7.08% 557 X 23 43 64 21 254 26 5.00% PASS
[ sow | wzvaoe | ez | tas | 4t | 4w | e | wie | im | som | wa | me | ar | w2 | 4z | a0 | 2e | w1 | e | PAss |
[ | wevaie | vz | e | e | oes | osew | iz | w0 | cwew | w1 | w4 | o7 | e | 3z | s | ze | 20 | oswm | Pass ]

5250 9/21/2016 9/19/2017 1.204 3.85 3.80 -1.30% 1.08 1.06 -1.85% 56.1 54.0 2.1 3.7 -3.3 0.4 234 -26.0 -11.10% PASS
[ se0 | omweote | onootr | teos | ses | 406 | ze | tm | s | ieow | e | w5 [ a4 | 4z | o5 | 2z | a7 | 25 | -zew | PpAss |
[ S0 | oot | onemorr | deos | 381 | a6 | wei% | 106 | 102 | s7% | s | 0 | 15 | 69 | 52 | 17 | o4 | 211 | ero% | PAss |
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Impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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Ca||b|:at’°n Laboratory of Q\M@ [ Schweizerischer Kalibrierdienst
Schmid & Partner i‘m ¢ Service sulsse d'étalonnage
Engineering AG BN Sarvizio svizzero dl taratura
Zeughaussirasse 43, 8004 Zurlch, Switzerland %, 4??\}\“\\“ S swiss Calibratlon Service
il .
Accradited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108

The Bwiss AccredItation Service Is ons of the signatorlos to ihe EA
Mufltilateral Agreemant for the recagnition of callbration certificates

ciient  PC Test Certificate No: D750V 3-1054_Mar17

T L S A S A )

Object D760V3 - SN:1054
B

Calibration procedura(s) QA CAL-05.v9

v
o
Calibralion date: March 07, 2017 on- 0‘\'2

This ealibralion cerlificate documents the tracenbllity to netional standards, which realiza the physical unils of measursments {si).
The measurements and Lhe uncertainlies with confidencs probability are given on the following pages and are par of the corlliicate,

All calibrations have been conducied In the closed laboratory facilily: environment temperalure (22 « 3}°C and humidity < 70%.

Gallbration Equlpment used {M&TE critfeal for callbration)

Calibration procedure for dipole valldation kits abave 700 MHz ()%~ 2 2019

Primary Standards D K Catl Data (Coriflcate No.) Scheduled Calibration

Power meter NRP SN: 104778 06-Apr-16 {No. 217-02288/02289) Apr-17

Power gensor NAP-Z91 8N: 103244 06-Apr-16 {No. 217-022a8) Apr-17

Power sensor NAP-Z21 SN: 103245 06-Apr-16 {No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 {No. 217-02292) Apr-17

Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-16 {No. 217-02295) Apr-17

Referenco Probo EX3DV4 SN: 7349 31-Dac-16 (No. EX3-7349_Dec16) Dec-17

DAEA SN: 801 04-Jan-17 (No. DAE4-601_Jan17) Jan-18

Secondary Standards 1D # Check Date {n houss) Scheduled Check

Powar matar EPM-442A SN: GB37480704 07-Oct-16 (in house check Oct-16) tn house check: Oct-18

Power sensor HP 8481A SN: US37202743 07-Ocl-15 (In house check Oct-16} In house check: Oot-18

Powsr sensor HP B481A SN: MY41092317 07-Ocl-15 {in house check Oct-16} In house check: Oct-18

RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Qct-16) In house ¢heck: Oct-18

Nelwork Analyzer HP 8763E SN: US37390585 18-Oct-01 {in house chack Oct-18) In house check: Oct-17
Name Functlon Signoture

Galibrated by: Johannes Kurikka Laboratery Techniclan

Approved by: Kalja Pokovic Technical Manager

lgsued: March 14, 2017

This callbratlon certificate shall not be reproduced except In full without willten appraval of tha laboratory.

CALIBRATION CERTIFICATE | ]

—
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Calibration Laboratory of S,

o Schwelzerisoher Kalibrierdionst
' X Z S
Schmid & Partner ila\\-‘“egm‘//gi c Service sulsse d'élalonnage
Engmeerlng AG I Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzorland % (,/r:\\ \\‘\" S Swiss Callbration Service
u!n\“
Accredited by 1he Swiss Accroditation Sarvice (SAS) " Accreditation No.: SCS 0108

The Swiss Accredlitatlon Service is one of the slgnatories to the EA
Muitifateral Agreament for the recagnition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z
N/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 (SARY) 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 3 GHz)",
February 2005

c} 1EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters: :

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

o 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.

o Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid 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.

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

o  SAR measured: SAR measured at the stated antenna input powetr.

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

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

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

Cerlificate No: D750V3-1064 _Mari7 Page 2 of 8




Measurement Conditions

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

DASY Version DASYS Vb2.8.8
Extrapolation Advanced Extrapolalion

Phantom Moduler Flat Phantom

Distance Dipole Center - TSL 16 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

750 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Parmittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 40.9+6% 0.91 mho/m + 6 %
Head TSL temperature change during test <0.5°C
SAR resuit with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Canditlon

SAH measured

250 m\W input power

2.14 Wikg

SAR for nominal Head TSL parameiers

normalized to 1W

8.37 Wikg £ 17.0 % (k=2)

SAR averaged over 10 er® (10 ¢) ot Head TSL

condition

SAR msasured

250 mW input powsr

1.40 Wikg

SAR for nominal Head TSL parametors

normalized to 1W

5.50 W/kg + 16.5 % {k=2)

Body TSL parameters

The following parameters and calculalions were applied.

Temperature Parmittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.5 0.98 mho/m
Meaasured Body TSL parameters (22.0 £ 0.2} °C 54.6+6% 0.99 mho/m 6 %
Body TSL temperature change during test <0.5°C ==
SAR resuit with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Condition
SAH measured 250 mW input power 2.21 Wikg

SAR for nominal Body TSL parameters

normalized to W

8.61 Wikg + 17.0 % (k=2)

SAR averagec over 10 cm?® {10 g) of Body TSL

condition

SAR measured

250 mW input power

1.45 W/kg

SAR for nominal Bady TSL parameters

normalized to 1W

5.68 Wikg + 16.5 % (k=2)

Cartificale No: D750V3-1054_ Mart7
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impacdance, transformed to teed point 547 Q-07]Q

Felurn Loss - 26,8dB

Antenna Parameters with Body TSL.

Impadance, transformad to feed point 50.7 2-3.6 Q2

Return Loss -28.7dB

General Antenna Parameters and Design

Elecirical Delay {one diraclion} 1.033 ns

Afler long term use with 100W radialed power, only a slight warming of the dipole near the feedpoint can be measured.,

The dipole is made of standard semirigid coaxial cable, Tha cenler conductor of the feeding line Is directly conngsted to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added (o the dipole arms in order to improve matching when loaded according 1o the position as explained in the
*Measuremnent Gondilions" paragraph. The SAR data are not affected by this change. The overall dipole lengih is still
according to the Standard.

No excessive force must be applied ta the dipole arms, because they might bend or the soldered connecticns near the
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured on November 08, 2011

Certificate No: D750V3-1054_Mar17 Page 4 of 8




DASYS5 Validation Report for Head TSL

Date; 07.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN;1054

Communication System: UID 0 - CW ; Frequency: 750 MHz

Medium parameters used: =750 MHz; 0 =091 $/m; & = 40.9; p = 1000 kg/m?
Phantom section: Flat Seciion

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

DASYS52 Configuration:
»  Probe: EX3DV4 - SN7349; ConvF(10.17,°10.17, 10.17); Calibrated: 31,12.2016;

o Sensor-Surface! L.4mm (Mechanicat Surface Detection)

» Blectronics: DAE4 Sn60L; Calibrated: 04.01.2017

Phanton: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
o+  DASY32 52.8.8(1222); SEMCAD X 14.6,10(7331)

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

Reference Value = 59.71 Vin; Power Drift = 0.01 dB

Peak SAR (extrapolated) =3.21 Wikg

SAR(1 g) = 2.14 Wrkg; SAR(10 g) = 1.4 W/kg

Maximum value of SAR (measured) = 2.85 Wikg

dB

2,20

-4.410

-5.60

-6.88

5-11.00

Cortificate No: D750V3-1054_warl7 Page b of 8



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

Date: 07.03.20(7
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1054

Communication System: UID 0 - CW ; Frequency: 750 MHz

Medium parameters used: = 750 MHz; o = 0,99 S/m; & = 54.6; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS ((EEE/IEC/ANS] C63.19-2011)

DASYS52 Configuration:

«  Probe: EX313V4 - SN7349; ConvF(9.99, 9.99, 9.99); Calibrated: 31.12.2016;

Sensor-Sutface: 1.4mm (Mechanical Surface Detection)

Electronics: DAEB4 Sn601; Calibrated: 04.01.2017

Phantom: TFlat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 37.88 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.31 Wikg

SAR(1 g) = 2.21 W/kg; SAR(10 g) = 1.45 W/kg

Maximum value of SAR (measured) = 2.94 W/ikg

Certificate No: D750Y3-1054 Mar17 Page 7 of 8




Impedance Measurement Plot for Body TSL
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PCTEST ENGINEERING LABORATORY, INC.

A PETEST 7185 Oakland Mifis Road, Columbia, MD 21046 USA
Tel. +1.410,290.6652 / Fax +1.410.290.6654
hlp:/iveww . polest.com

Certification of Calibration

Object D750V3 — SN:1054

~ Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date: March 07, 2018
Description: SAR Validation Dipole at 750 MHz.

Calibration Equipment used:
Agllent 8753ES S-Parameter Network Analyzer 8/3/2017 Annual 8/3/2018 | MY400D0670
Agilent N51824 MXG Vector Signal Generator 1/24/2018 Annual 1/24/2019 | MY47420651
Amplifler Research 1551G6 Amplifier car N/A CBT 433971
Anritsu MA24118 Pulse Power Sensor 3/2/2018 Annual 3/2/2019 1207364
Anritsu MAZA118 Pulse Power Sensor 10/16/2017] Annual 10/16/2018 1126066
Anritsu ML245954 Power Meter 10/22/2017]  Annual 10/22/2018 1378004
Keysight Technologles 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3,5mm) 5/1/2017 Annual 6/1/2018 | MY53401181
Mini-Circults BW-N20W5+ DC ta 18 GHz Precision Fixed 20 dB Altenuator CaT NfA CBT N/A
Mini-Clreuits NLP-2950+ Low Pass Filter D to 2700 MHz CBT NFA CBT N/A
Narda 4772-3 Attenuvator {3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bldirectional Couplar CBT N/A CBT N/A
Seekonk NC-100 Torque Wrench 5/16", 8" Ibs 1/22/2018 Anpual 1/22/2019 N/A
SPEAG DAE4 Dasy Data Acquisition Electronics 71372017 Annual 7/13/2018 1322
SPEAG DAEA Dasy Data Acquisition Electronics 6/21/2017 Annual 6/21/2018 1333
SPEAG EX3DV4 SAR Probe /172017 Annval 7/17/2018 1410
SPEAG ES3DV3 SAR Probe 9/18/2017 Annual 9/18/2018 3287

Measurement Uncertainty = +23% (k=2)

Name Function Signature
Calibrated By: Brodie Halbfoster Test Engineer BAOPIE finBroSTEL.
Approved By: Kaitlin O’Keefe Senior Technical N[L_
Manager
CbJect: Date Issued: Page 1 of 4
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.

2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from

the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

ObJect: Date Issued:
D750V3 — SN:1054 03/07/2018
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impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client  PC Test Certificate No: D5GHZzV2-1237_Augi7

Qbjoct D5GHzV2 - SN:1237

Calibration procedure for dipole validation kits between 3-6 GHz i

K

Calibration date: August 15, 2017

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

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)

Calibration procedurs(s) QA CAL-22.v2 ?l\{ \fﬂ

/113

Primary Standards D # Cal Date {Coertificate No.) Scheduled Calibration

Power meter NRP SN: 104778 04-Apr-17 {No. 217-02521/02522) Apr-18

Power sensor NRP-Z91 8N: 103244 04-Apr-17 {No. 217-02521} Apr-18

Power sensor NRP-Z91 SN: 103245 04-Apr-17 {No. 217-02522) Apr-18

Reference 20 dB Attenuator SN: 5058 (20k) 07-Apr-17 {No. 217-02528) Apr-18

Type-N mismatch combination SN: 5047.2 /06327 07-Apr-17 {No. 217-02529) Apr-18

Reference Probe EX3DV4 SN: 3503 31-Dec-16 {No. EX3-3503_Dec16} Dec-17

DAE4 SN: 601 28-Mar-17 (No. DAE4-601_Mar17) Mar-18

Ssecondary Standards D # Check Date (in house) Scheduled Check

Power meter EPM-442A SN: GB37480704 07-Oct-15 {in house check Qct-16) In house check: Oct-18

Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Qct-16) In house check: Oct-18

Power sensor HP 8481A SN: MY41092317 07-Oct-15 {in house check QOct-186) In house check: Oct-18

RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Oct-16) In house check: Cct-18

Network Analyzer HP 8753E SN: LUS37390585 18-QOct-01 (in house check Cct-16) In house check: Cct-17
Name Function Signature

Calibrated by: Johannes Kurikka Laboratory Technician ///)/ //‘h y7 )

Approved by: Katja Pokovic Technical Manager /ﬁf/{%

fssued: August 16, 2017

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of \\&Jf/

) /'/
Schmid & Partner iﬁ]{}s}
Engineering AG - 3
Zeughausstrasse 43, 8004 Zurich, Switzerland 4’/,/ O
aefy ™

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

C Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “/EEE 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) 1EC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» 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
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid 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.

o FElectrical 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 parameters 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 factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certiticate No: D5GHzV2-1237_Aug17 Page 2 0of 13




Measurement Conditions

DASY system configuration, as far as not g

iven on page 1.

DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation

Phantom Medular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz = 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.9 4,71 mho/m
Measured Head TSL parameters (22.0 £ 0.2)°C 347x6% 4.49 mho/fm £ 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.14 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

80.7 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.33 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

23.0 W/kg = 19.5 % (k=2)

Certificate No: D5GHzV2-1237_Aug17
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Head TSL parameters at 5600 MHz

The following parameters and calcufations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.5 5.07 mho/m
Measured Head TSL parameters (22.0£0.2)°C 342 £6% 4.84 mho/m £ 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm?® (1 g} of Head TSL Condition
SAR measured 100 mW input power 8.33 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

82.5 W/ kg £ 19.9 % (k=2)

SAR averaged over 10 cm® (10 g} of Head TSL

condition

SAR measured

100 mW input power

2.38 Wkg

SAR for nominal Head TSL parameters

normalized to 1W

23.5 W/kg £ 19.5 % (k=2)

Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0+0.2)°C 340+6% 4.99 mho/m+6 %
Head TSL temperature change during test <0.5°C
SAR resuit with Head TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.10 Wikg

SAR for nominal Head TSL parameters

normalized to TW

80.2 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.31 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.8 Wikg = 19.5 % (k=2)

Centificate No: D5GHzV2-1237_Aug17

Page 4 of 13




Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.9 5.36 mho/m
Measured Body TSL parameters (22.0+02)°C 47.0+6% 5.46 mho/m £ 6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.75 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

76.9 Wikg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.17 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.5 Wkg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0+02)°C 464%£6% 593 mho/m +6 %
Body TSL temperature change during test <0.5°C
SAR resuit with Body TSL at 5600 MHz
SAR averaged over 1 cm® (1 a) of Body TSL Condition

SAR measured

100 mW input power

7.91 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

78,5 Wikg = 19,9 % (k=2)

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

condition

SAR measured

100 mW input power

2.23 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

22,1 Wikg = 19.5 % (k=2)

Certificate No: D5GHzV2-1237_Augl7
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Body TSL parameters at 5750 MHz

The following parameters and calcutations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.3 5.54 mho/m
Measured Body TSL parameters (22.0x0.2)°C 482 +6 % 6.13 mho/m =6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 em® (1 ¢g) of Body TSL Condition
SAR measured 100 mW input power 7.77 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

77.1 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.16 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.4 W/kg = 19.5 % (k=2)

Certificate No: D5GHzV2-1237_Aug17
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5250 MHz

impedance, transformed to feed point 499Q0-53jQ

Return Loss -25.5dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transfarmed to feed point 51.9Q +23ijG

Return Loss -30.7 dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 5560 -0.5jQ2

Retum Loss -255dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 4690 -4.2iQ

Return Loss -25.4dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 502G +3.0jQ

Retum Loss - 30.4 dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 53.40+0.2jQ

Return Loss -29.7dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.194 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

May 04, 2015

Certificate No: DBGHzV2-1237 Augi7
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DASYS5 Validation Report for Head TSL

Date: 15.08.2017
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: D5GHzV2 - SN: 1237

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz.
Medium parameters used: f = 5250 MHz; ¢ = 4.49 S/m; & = 34.7; p = 1000 kg/m® ,

Medium parameters used: f = 5600 MHz; o = 4.84 S/m; ¢ = 34.2; p = 1000 kg/m? ,

Medium parameters used: f = 5750 MHz; 6 = 4.99 S/m; & = 34; p = 1000 kg/m?

Phantom section: Flat Section

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

DASY52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.58, 5.58, 5.58); Calibrated: 31.12.2016, ConvF(5.09, 5.09,
5.09); Calibrated: 31.12.2016, ConvF(5.02, 5.02, 5.02); Calibrated: 31.12.2016;

+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 28.03.2017

+ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70.08 V/m; Power Drift = -0,06 dB

Peak SAR (extrapolated) = 30.6 W/kg

SAR(1 g) = 8.14 W/kg; SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 19.2 Wrkg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70.04 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 32.7 W/kg

SAR( g) = 8.33 W/kg; SAR(10 g) = 2.38 W/kg

Maximum value of SAR (measured) = 19.8 Wtkg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.11 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 32.4 W/kg

SAR(1 g) = 8.1 W/kg; SAR(10 g) =2.31 W/kg

Maximum value of SAR (measured) = 19.6 W/kg

Certificate No: D5GHzV2-1237_Aug17 Page 8 of 13
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 08.08.2017
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1237

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; ¢ = 5.46 S/m; & = 47; p = 1000 kg/m*

Medium parameters used: f = 5600 MHz; ¢ = 5.93 S/m; & = 46.4; p = 1000 kg/m?®

Medium parameters used: f =5750 MHz; 6 = 6.13 S/m; & = 46.2; p = 1000 kg/m3

Phantom section: Flat Section

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

DASY 52 Configuration:

s Probe: EX3DV4 - SN3503; ConvF(5.14, 5,14, 5,14); Calibrated: 31.12.2016, ConvF(4.57, 4.57,
4,57); Calibrated: 31.12.2016, ConvF(4.51, 4.51, 4.51); Calibrated: 31.12.2016;

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 28.03.2017

e Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
o« DASYS5252.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.87 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 29.9 W/kg

SAR(1 g) = 7.75 W/kg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 18.4 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurciment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.11 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 33.0 W/kg

SAR(1 g) = 7.91 W/kg; SAR(10 g) = 2.23 W/kg

Maximuin value of SAR (measured) = 19.3 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63.64 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 33.8 W/kg

SAR( g) = 7.77 W/kg; SAR(10 g) =2.16 W/kg

Maximum value of SAR (measured) = 19.1 W/kg

Certificate No: DEGHzV2-1237_Aug17 Page 11 of 13




0dB =184 W/kg=12.65 dBW/kg
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Impedance Measurement Plot for Body TSL
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APPENDIX D: SAR TISSUE SPECIFICATIONS

Measurement Procedure for Tissue verification:

1) The network analyzer and probe system was configured and calibrated.

2) The probe was immersed in the tissue. The tissue was placed in a nonmetallic container.
Trapped air bubbles beneath the flange were minimized by placing the probe at a slight angle.

3) The complex admittance with respect to the probe aperture was measured

4) The complex relative permittivity € can be calculated from the below equation (Pournaropoulos
and Misra):

j2we &, ¢bpber ex [— jor(u,e.¢ 1’2]
Y — J r“0 J‘ J- I COS¢' p J (luo r O) d¢rdprdp
2JaJaldo
In(b/a) r
where Y is the admittance of the probe in contact with the sample, the primed and unprimed coordinates refer to

source and observation points, respectively, r2 = p?+ p'2 —2pp'cosg’ , @ is the angular frequency, and j=+-1.

Table D-I
Composition of the Tissue Equivalent Matter
Frequency (MHz) 750 750 835 835 1750 1750 1900 1900 2300-2600 | 2300-2600 | 5200-5800 | 5200-5800
Tissue Head Body Head Body Head Body Head Body Head Body Head Body
Ingredients (% by weight)
Bactericide 0.1 0.1
DGBE 47 31 44.92 29.44 26.7
HEC See page L !
NaCl 2.3 See page 2 145 0.94 04 0.2 0.18 0.39 See page 4 0.1 See page 5
Sucrose 57 449
Polysorbate (Tween) 80 20
Water 40.45 53.06 52.6 68.8 54.9 70.17 73.2 80
; " Approved by:
FCC ID: ZNFG710TM APETEST SAR EVALUATION REPORT @ LG
Quality Manager
Test Dates: DUT Type: APPENDIX D:
04/03/18 - 04/16/18 Portable Handset Page 1 of 5

© 2018 PCTEST Engineering Laboratory, Inc. REV 20.08 M

03/02/2018



2 Composition / Information on ingredients
The Item is composed of the following ingredients:

H.O Water, 35 — 58%

Sucrose Sugar, white, refined, 40 — 60%

NaCl Sodium Chloride, 0 — 6%

Hydroxyethyl-cellulose  Medium Viscosity (CAS# 9004-62-0), <0.3%

Preventol-D7 Preservative: aqueous preparation, (CAS# 55965-84-9), containing
5-chloro-2-methyl-3(2H)-isothiazolone and 2-methyyl-3(2H)-isothiazolone,
0.1-0.7%

Relevant for safety; Refer to the respective Safety Data Sheet™.
Figure D-1

Composition of 750 MHz Head and Body Tissue Equivalent Matter

Note: 750MHz liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual liquids
utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Schmid & Partner Engineering AG s 9 e a !!

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http://www.speag.com

Measurement Certificate / Material Test

Item Name Body Tissue Simulating Liquid (MSL750V2)
Product No. SL AAM 075 AA (Batch: 170608-1)
Manufacturer SPEAG

Measurement
TSL dielectric parameters measured using calibrated DAK probe. |

Setup Validation
Validation results were within + 2.5% towards the target values of Methanol. |

Target Parameters
Target parameters as defined in the IEEE 1528 and |EC 62209 compliance standards. |

Test Condition

Ambient Environment temperatur (22 + 3)°C and humidity < 70%.
TSL Temperature 22°C

Test Date 20-Jun-17

Operator CL

Additional Information
F‘SL Density 1.212 glem®
TSL Heat-capacity 3.006 kJ/(kg*K)

Measured [Target [Diff.to Target [% ‘
1 [MHZ] e " i 10.0 T - ]
75
600 | 57.3 X . . £ -12. 3 50

®
z

625 é 25
650 . g 0.0 N\‘\# l
675 | 566 |24.02| 090 | 558 096 | 13 5.8 o 25 ‘
700 | 563 | 2371|092 | 557 096 | 1.1 3.8 & 50 ‘
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Figure D-2
750MHz Body Tissue Equivalent Matter
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Schmid & Partner Engineering AG s E e a q

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http://www.speag.com

Measurement Certificate / Material Test

Product No. SL AAH 075 AA (Batch: 170612-4)

Item Name Head Tissue Simulating Liquid (HSL750V2)
Manufacturer SPEAG

Measurement Method

TSL dielectric parameters measured using calibrated DAK probe.

Setup V .
Validation results were within + 2.5% towards the target values of Methanol.

Target Parameters
Target parameters as defined in the IEEE 1528 and IEC 62209 compliance standards.

Test Condition

Ambient Environment temperatur (22 + 8)°C and humidity < 70%.
TSL Temperature 22°C

20-Jun-17

CL

Additional Information

TSL Density 1.284 g/cm®
TSL Heat-capacity 2.701 kJ/(kg*K)

Measured Target Diff.to Target [%]
f[MHz]| e' e" |sigmal eps sigma| A-eps  A-sigma @ 100
R 754
600 | 456 |2297]| 077 [ 427 os88| 67 -13.1 2 50 =t
625 | 452 |2273| 0.79 [ 426 o088 | 62 106 £ 25
650 | 44.9 |2249)| 081 | 425 089 | 56 82 g 50 \
675 | 445 |2227| 084 [ 423 o089 | 5.1 5.8 o 25
700 | 442 |22.05( 086 [ 422 089 | 4.6 35 g 5.0
725 | 438 | 21.88]| 0.88 [ 421 089 | 42 1.0 1';-:
el L s lleatred O L DL i 600 650 700 750 800 850 900 950 1000
775 | 432 |2155]| 093 | 418 090 | 3.4 37 P——
800 | 429 |21.38)| 0.95 [ 417 o090 | 29 6.0 -
825 | 426 |21.24]| 097 [ 416 o091 | 24 75
838 | 425 |21.17| 099 [ 415 091 | 22 8.2 r
850 | 423 [21.09( 1.00 [ 415 092 | 20 8.9 10.0
875 | 420 [2098) 1.02 | 415 094 | 12 8.3 [ 75 /\/'
900 | 41.7 | 2087 1.05 | 415 o097 | 05 77 | gg
925 | 415 |2076)| 1.07 [ 415 098 | 0.0 8.7 2 5
950 | 41.2 | 2064| 1.09 [ 414 099 | -06 9.7 5 5%
975 | 409 | 2055| 1.1 [ 414 100 | -1.1 10.9 S 56
1000 | 406 | 2046 1.14 | 413 101 [ -17 121 8 75 / [
-10.0 ‘
600 650 700 750 800 850 900 950 1000 |
Frequency MHz '
Figure D-3

750MHz Head Tissue Equivalent Matter
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3 Composition / Information on ingredients
The Item is composed of the following ingredients:

Water 50-73%

Non-ionic detergents 25-50% polyoxyethylenesorbitan monolaurate

NacCl 0-2%

Preservative 0.05 - 0.1% Preventol-D7

Safety relevant ingredients: 5

CAS-No. 55965-84-9 <01% aqueous preparation, containing 5-chloro-2-methyl-3(2H)-
isothiazolone and 2-methyyl-3(2H)-isothiazolone

CAS-No. 9005-64-5 <50 % polyoxyethylenesorbitan monolaurate

According to international guidelines, the product is not a dangerous mixture and therefore not required to be
marked by symbols.

Figure D-4
Composition of 2.3-2.6 GHz Head Tissue Equivalent Matter

Note: 2.4 GHz head liquid recipes are proprietary SPEAG. Since the compoasition is approximate to the actual
liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Schmid & Partner Engineering AG S Q e a g

43, 8004 Zurich,
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http:/www:speag.com

Certificate / Test
Item Name Head Tissue Simulating Liquid (HBBL1900-3800V3)
Product No. SL AAH 196 AB (Batch: 170619-1)
Manufacturer SPEAG

Measurement Method
 TSL dielectric parameters measured using calibrated DAK probe.

Setup Validation

Validation results were within + 2.5% towards the target values of Methanol. ]
Target Parameters

Targe( paramelers as defined in the IEEE 1528 and IEC 62209 compliance standards.

Test Condition

Ambient Environment temperatur (22 + 3)°C and humidity < 70%.
TSL Temperature 22°C
Test Date 20-Jun-17
Operator. CL
Additional Information
TSL Density 1.054 glem —I
 TSL Heat-capacity 3.389 kJ/f k?'K
Measured | Target Diff.to Té
[f(MHz]] e | e" |sigma| eps sigmal A-eps A-sigma 10.0 7 —
1900 | 418 122 | 13 [ 400 14 | 45 82 2 75
[fose [ a6 | 12a| 13 w0 va| a0 a6 Z s0
2000 | 414 | 124 | 14 | 400 14 | 36 13 £ 25
2050 | 412 | 126 | 14 [300 14| 33 09 5 00
2100 | 414 | 127 L 398 15 3.1 -0.6 g 25
2150 [ 409 | 128 [ 15 |o07 15| 29 02 50
2200 | 407 | 129 | 16 | 396 16 | 27 0.2 5 ey
2250 | 406 | 130 16 | 396 16 | 25 05 10
2300 [ 404 [ 132 | 17 | 395 17 | 23 1 1900 2100 2300 2500 2700 2900 3100 3300 3500 3700 3900
2350 | 402 | 133 | 17 | 394 17 | 21 15 Frequency MHz
2400 | 400 | 134 | 18 | 393 18 1.8 2.1 |
306 135] 18 w2 18| 16 26 e
2500 | 897 | 137 | 19 | 391 19 | 13 26
2550 | 395 | 137 | 20 [ 301 19| 11 22 o - .
[2600 |30 | 180 | 20 |00 20 | o8 25 | 2t \ ]
2650 | 39.1 | 140 | 21 | 389 20 05 26 &*
2700 [ 390 | 142 | 21 | 389 21 | o2 27 2.0
2750 | 387 | 143 | 22 [ 388 21 | 02 26 § 251
2800 [ 386 | 144 | 22 | 388 22 | 04 25 Bl
2850 884 | 145 | 28 | 387 22| 08 26 ‘§ 25 |
2000 | 382 | 146 | 23 | 386 23 | -10 26 R
2950 | 381 [ 147 [ 24 [ 386 23 | <13 26 s 1
3000 | 37.9 | 148 | 25 | 385 24 | 17 26 -100
3060 |BSiRll 14 [BEEH| o4 25| 20 28 1800 2100 2300 2500 2700 2800 3100 3300 3500 3700 3900
3100 [ 375 | 149 | 26 | 384 25 | 23 28 Fracuenciiie
3150 [ 873 | 150 | 26 | 383 26 | 26 21
3200 [ 874 | 151 | 27 | 383 26 | 90 29
250 | 370 | 151 | 27 (82 27 | 83 30
3300 | 368 | 152 | 28 | 382 27 -36 31
350 | 266 | 153 | 28 | as1 28 | 99 a2
3400 | 364 | 153 | 29 | 380 28 -42 33
2450 | 363 | 154 | 30 (380 29 | 45 a4
3500 | 6.1 | 155] 30 |79 29 | 48 35 |
3550 | 860 | 155 | 84 | 379 30 | 50 36
300 (258 | 156 | a1 |a78 30| s3 a8
3850 (357 | 157 | 32 |a78 31| s6 37
3700 [ 355 | 167 | 32 [ 377 a1 | 58 39
3750 | 354 | 158 | 33 | 376 32 61 39
3800 (952 | 159 | 34 |a76 32| 63 a1
3850 [ 951 | 159 | 34 | 375 a3 | 66 a1

Figure D-5
2.3-2.6 GHz Head Tissue Equivalent Matter
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2 Composition / Information on ingredients
The Item is composed of the following ingredients:
Water 50 - 65%

Mineral oil 10 -30%
Emulsifiers 8-25%
Sodium salt 0-15%

Figure D-6

Composition of 5 GHz Head Tissue Equivalent Matter

Note: 5GHz head liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual
liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Schmid & Partner Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http:/Awww.speag.com

Measurement Certificate / Material Test

s p e a g

Head Tissue Simulating Liquid (HBBL3500-5800V5)
SL AAH 502 AG (Batch: 170613-1)
SPEAG

Item Name
Product No.
Manufacturer

]

Measurement Method

TSL dielectric parameters measured using calibrated DAK probe.

Setup Validation
Validation results were within + 2.5% towards the target values of Methanol.

1

Target Parameters
Targel Earamelers as defined in the IEEE 1528 and IEC 62209 compliance standards.

Test Condition

Ambient Environment temperatur (22 + 3)°C and humidity < 70%.
TSL Temperature 22°C

20-Jun-17

CL

Additional Information

TSL Density 0.985 glcm’
 TSL Heat-capacity 3.383 kJ/(kg*K|
Measured Target Diff.to Target [%]
1(MHz)| e | e [sigma| eps sigma| aeps A-sigma 100 T *‘
386 | 1503 284 380 281] 15 11 ol
1500 292 | 7.9 291 | 15 03 g 5.0 1
1498] 300|378 302 13 0.5 E 25 ]
1496|308 | 377 312| 13 1.2 & oo Petey
1496 316 | 376 322 14 -1.9 ‘ q’; 25 {
1495(324 (375 332| 14 25 S 50 '
1495|333 | 374 343 15 28 | 751
1496| 341 | 372 353 15 -33 | -10.0
1500| 360 | 37.1 363 13 -36 | 3400 3900 4400 4900 5400 5900 |
1505|360 370 373| 13 35 ‘ Frequency MHz |
1511|370 | 369 384 | 14 a5 .
1518|380 [ 368 394 | 1.1 a5 o R .
1524|390 | 367 4.04 12 35 [ 100 ‘
1529 4.00 | 366 4.14 12 34 e |
1535)| 410 | 364 425 1.0 34 ® ;: ‘
1535| 4.14 | 364 430 11 -36 2 & |
1538|419 [ 363 435| 10 36 | § 2¢ |
1539|424 [ 363 440| 08  -as 3 90 TG
1542|429 [ 362 445| 08 -ae e |
1543| 434 | 362 450 [ 09 36 Fi
1546( 439 | 361 455 | 08 36 Q75
1548] 4.43 | 360 460 | 07 38 A0D. === — G Gan i
:5200 362 | 1550 L‘L 360 4.66 06 38 3400 3900 :tg:uency :AQ:ID 5400 5900
1553 | 454 | 359 471 05 -35 — _—
16565 | 458 | 359 4.76 06 -37
1556|463 [ 358 481| 05 a7
1557 | 468 | 358 486 04 -3.7
1559|473 | 357 4.91 0.6 -3.7
1561478356 496| 04 a7
1565| 483 | 356 5.01 03 37
1566| 488 | 355 507 0.2 37
1570| 493 | 355 5.12 0.4 -36
1572| 498 | 354 5.17 02 -36
1576|504 [ 354 522 01 34
5800 | 354 1578 509|353 27| 03 34
5850 | 353 | 1581 5.14 | 353 534 0.0 3.7
5900 | 353 [ 1582) 519 | 353 s540| 00 39

Figure D-7
5GHz Head Tissue Equivalent Matter
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APPENDIX E: SAR SYSTEM VALIDATION

Per FCC KDB Publication 865664 D02v01r02, SAR system validation status should be documented to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software versions)
used for this device were validated against its performance specifications prior to the SAR measurements.
Reference dipoles were used with the required tissue- equivalent media for system validation, according to the
procedures outlined in FCC KDB Publication 865664 D01v01r04 and IEEE 1528-2013. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the valid
frequency range of the probe calibration point, using the system that normally operates with the probe for routine
SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement frequencies,
SAR probes and tissue dielectric parameters has been included.

Table E-1
SAR System Validation Summary — 1g
SAR COND. PERM. CW VALIDATION MOD. VALIDATION
SYSTEM F[;EZQ] DATE PRSONBE P.:.?YOP?EE PROBE CAL. POINT © &) SENSITIVITY PROBE PROBE MOD. DUTY PAR
# LINEARITY | ISOTROPY TYPE FACTOR
J 750 4/12/2018 3914 EX3DV4 750 Head 0.904 41.090 PASS PASS PASS N/A N/A N/A
E 835 3/5/2018 3213 ES3DV3 835 Head 0.925 43.335 PASS PASS PASS GMSK PASS N/A
H 1750 8/30/2017 7410 EX3DV4 1750 Head 1.395 38.864 PASS PASS PASS N/A N/A N/A
J 1900 3/15/2018 3914 EX3DV4 1900 Head 1.439 39.507 PASS PASS PASS GMSK PASS N/A
G 2300 10/16/2017 3332 ES3DV3 2300 Head 1.715 39.101 PASS PASS PASS N/A N/A N/A
G 2450 10/16/2017 3332 ES3DV3 2450 Head 1.880 38.615 PASS PASS PASS IOFDM/TDD; PASS PASS
G 2600 10/16/2017 3332 ES3DV3 2600 Head 2.051 38.039 PASS PASS PASS TDD PASS N/A
H 5250 1/31/2018 3589 EX3DV4 5250 Head 4.516 36.066 PASS PASS PASS OFDM N/A PASS
H 5600 1/31/2018 3589 EX3DV4 5600 Head 4.869 35.597 PASS PASS PASS OFDM N/A PASS
H 5750 1/31/2018 3589 EX3DV4 5750 Head 5.112 35.351 PASS PASS PASS OFDM N/A PASS
| 750 3/6/2018 3287 ES3DV3 750 Body 0.951 56.970 PASS PASS PASS N/A N/A N/A
E 835 3/16/2018 3213 ES3DV3 835 Body 0.968 53.713 PASS PASS PASS GMSK PASS N/A
| 1750 3/12/2018 3287 ES3DV3 1750 Body 1.462 52.350 PASS PASS PASS N/A N/A N/A
J 1900 3/9/2018 3914 EX3DV4 1900 Body 1.533 53.731 PASS PASS PASS GMSK PASS N/A
K 2300 4/3/2018 3319 ES3DV3 2300 Body 1.871 51.575 PASS PASS PASS N/A N/A N/A
K 2450 4/3/2018 3319 ES3DV3 2450 Body 2.043 51.130 PASS PASS PASS IOFDM/TDD; PASS PASS
H 2450 9/7/2017 7410 EX3DV4 2450 Body 2.043 51.520 PASS PASS PASS IOFDM/TDD| PASS PASS
K 2600 4/3/2018 3319 ES3DV3 2600 Body 2.225 50.665 PASS PASS PASS TDD PASS N/A
D 5250 10/24/2017 7308 EX3DV4 5250 Body 5.405 48.529 PASS PASS PASS OFDM N/A PASS
D 5600 10/24/2017 7308 EX3DV4 5600 Body 5.910 47.818 PASS PASS PASS OFDM N/A PASS
D 5750 10/24/2017 7308 EX3DV4 5750 Body 6.135 47.546 PASS PASS PASS OFDM N/A PASS
Table E-2
SAR System Validation Summary — 10g
SAR COND. PERM. CW VALIDATION MOD. VALIDATION
SYSTEM F[':ES] DATE PRS(LBE PR e | PROBE CAL. POINT = @ |sensmiviry| PROBE | PROBE | WOD. DUTY AR
# LINEARITY | ISOTROPY TYPE FACTOR
| 1750 3/12/2018 3287 ES3DV3 1750 Body 1.462 52.350 PASS PASS PASS N/A N/A N/A
J 1900 3/9/2018 3914 EX3DV4 1900 Body 1.533 53.731 PASS PASS PASS GMSK PASS N/A
H 2450 9/7/2017 7410 EX3DV4 2450 Body 2.043 51.520 PASS PASS PASS IOFDM/TDD PASS PASS
H 2600 9/6/2017 7410 EX3DV4 2600 Body 2.250 50.923 PASS PASS PASS TDD PASS N/A
D 5250 10/24/2017 7308 EX3DV4 5250 Body 5.405 48.529 PASS PASS PASS OFDM N/A PASS
D 5600 10/24/2017 7308 EX3DV4 5600 Body 5.910 47.818 PASS PASS PASS OFDM N/A PASS
D 5750 10/24/2017 7308 EX3DV4 5750 Body 6.135 47.546 PASS PASS PASS OFDM N/A PASS

NOTE: While the probes have been calibrated for both CW and modulated signals, all measurements were
performed using communication systems calibrated for CW signals only. Modulations in the table above represent
test configurations for which the measurement system has been validated per FCC KDB Publication 865664
D01v01r04 for scenarios when CW probe calibrations are used with other signal types. SAR systems were
validated for modulated signals with a periodic duty cycle, such as GMSK, or with a high peak to average ratio (>5
dB), such as OFDM according to FCC KDB Publication 865664 D01v01r04.
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APPENDIX G: POWER REDUCTION VERIFICATION

Per the May 2017 TCBC Workshop Notes, demonstration of proper functioning of the power reduction
mechanisms is required to support the corresponding SAR configurations. The verification process was
divided into two parts: (1) evaluation of output power levels for individual or multiple triggering
mechanisms and (2) evaluation of the triggering distances for proximity-based sensors.

1.1 Power Verification Procedure

The power verification was performed according to the following procedure:

1. A base station simulator was used to establish a conducted RF connection and the output power
was monitored. The power measurements were confirmed to be within expected tolerances for all
states before and after a power reduction mechanism was triggered.

2. Step 1 was repeated for all relevant modes and frequency bands for the mechanism being
investigated.

3. Steps 1 and 2 were repeated for all individual power reduction mechanisms and combinations
thereof. For the combination cases, one mechanism was switched to a 'triggered' state at a time;
powers were confirmed to be within tolerances after each additional mechanism was activated.

1.2 Distance Verification Procedure

The distance verification procedure was performed according to the following procedure:

1. A base station simulator was used to establish an RF connection and to monitor the power levels.
The device being tested was placed below the relevant section of the phantom with the relevant
side or edge of the device facing toward the phantom.

2. The device was moved toward and away from the phantom to determine the distance at which
the mechanism triggers and the output power is reduced, per KDB Publication 616217
D04v01r02 and FCC Guidance. Each applicable test position was evaluated. The distances were
confirmed to be the same or larger (more conservative) than the minimum distances provided by
the manufacturer.

3. Steps 1 and 2 were repeated for all relevant frequency bands.

4. Steps 1 through 3 were repeated for all distance-based power reduction mechanisms.

y . Reviewed by:
FCC ID: ZNFG710TM Z\BETEST  SAREVALUATION REPORT @ LG vee Y
Quality Manager
Test Dates: DUT Type: APPENDIX G:
04/03/18 - 04/16/18 Portable Handset Page 1 of 2

© 2018 PCTEST Engineering Laboratory, Inc. REV 20.05 M
11/15/2017



1.3

Main Antenna Verification Summary

Table G-1

Power Measurement Verification for Main Antenna

Conducted Power (dBm)

Mechanism(s) [Mode/Band Un-triggered Mechanism #1
(Max) (Reduced)
Proximity Sensor| UMTS B4 25.04 24.03
Proximity Sensor| UMTS B2 25.14 24.03
Proximity Sensor| LTEB4 25.15 24.11
Proximity Sensor| LTE B66 25.12 24.01
Proximity Sensor| LTE B2 24.98 23.78
Proximity Sensor| LTE B25 24.86 23.87
Table G-2

Distance Measurement Verification for Main Antenna

Mechanism(s) Test Condition Band Dl.stance Measurement's (mm) Minimum Distance per
Moving Toward Moving Away Manufacturer (mm)
Proximity Sensor | Phablet - Back Side Mid 10 14 6
Proximity Sensor | Phablet- FrontSide | Mid 7 11 3
Proximity Sensor |Phablet - Bottom Edge| Mid 9 12 7
*Note: Mid band refers to: UMTS B2/4, LTE B2/4/25/66
1.4  WIFI Verification Summary
Table G-3
Power Measurement Verification WIFI
Conducted Power (dBm)
Mechanism(s)| Mode/Band Un-triggered Mechanism #1
(Max) (Reduced)
Held-to-Ear 802.11b 19.78 17.18
Held-to-Ear 802.11g 18.93 16.46
Held-to-Ear |802.11n (2.4GHz) 17.98 16.35
*Note: 802.11ac was not measured due to equipment limitation.
) A\ PCTEST Reviewed by:
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APPENDIX H: DOWNLINK LTE CA RF CONDUCTED POWERS

11

LTE Downlink Only Carrier Aggregation Test Reduction Methodology

SAR test exclusion for LTE downlink Carrier Aggregation is determined by power measurements according to the
number of component carriers (CCs) supported by the product implementation. Per FCC Guidance, the following
test reduction methodology was applied to determine the combinations required for conducted power
measurements.

LTE DLCA Test Reduction Methodology:

The supported combinations were arranged by the number of component carriers in columns.

Any limitations on the PCC or SCC for each combination were identified alongside the combination (e.g.
CA_2A-2A-4A-12A, but B12 can only be configured as a SCC).

Power measurements were performed for "supersets” (LTE CA combinations with multiple components
carriers) and any "subsets" (LTE CA combinations with fewer component carriers) that were not
completely covered by the supersets.

Only subsets that have the exact same components as a superset were excluded for measurement.
When there were certain restrictions on component carriers that existed in the superset that were not
applied for the subset, the subset configuration was additionally evaluated.

Both inter-band and intra-band downlink carrier aggregation scenarios were considered.

Downlink CA combinations for SISO and 4x4 Downlink MIMO operations were measured independently,
per May 2017 TCBC Workshop notes.

Table 2 — Example of Exclusion Table for 4x4 Downlink MIMO Configurations
m _ - e ——
SR R
[cA_[2€] 5,10,15,20 3cC #M6 3cC avL -2A , ), 15, 5,10, 15,20 o [acc #m1_|cA_[2A]-5B-66A 5,10,15,20 5,10 5,10 5,10,15,20 [No
[CA_[2A]-2A 5,10,15,20 3CC #M1 3ccam2_|ca ), ), 15, 5,10 No [4cC #M2_[CA_2A-58-(66A] 5,10,15,20 5,10 5,10 5,10,15,20 [No
|CA_[2A)-[2A] 5,10, 15,20 No 3CCHM3  [CA |-2A- 5,10 No |4CC #M3_|CA_[2A]-5A-668 5,10,15,20 5,10 5,10,15 5,10,15 No
|CA_[2A]-4A (2) . ), 5,10,15,20 3CC #M1 3cC#M4  [CA -2 10 No |[4CC #M4_|CA_2A-5A-[668] 5,10,15,20 5,10 5,10,15 5,10,15 No
[2A]-[4A] (2) ), ), 5,10, 15,20 No 3CCHMS |CA |- 24 5,10 No |4CC #MS_|CA_[2A]-5A-66C 5,10,15,20 5,10 5,10,15,20 | 5,10,15,20 No
E [accams 3CC#M6_|CA [2C]-66A 5,10, 15,20 | 5,10,15,20 [No [acc #mis_|cA_2A-5A-[66C] 5,10,15,20 5,10 5,10,15,20 | 5,10,15,20 [No.
|-12A (1) 5,10, 15,20 3,510 & CC #M7__[CA_2C-[66A] 5,10,15,20 | 5,10,15,20 No
C -13A 5,10,15,20 10 3CC #M4. CC#M8__[CA_[2C)-(66A] 5,10,15,20 | 5,10,15,20 No.
C . 5,10 No JCC#M9  |CA_[2A]-2A-66A 5,10,15,20 | 5,10,15,20 No
[E -29A (2) 5,10, 15,20 510 B29 SCC Only _|3CC #M12 CC #M10 |CA_2A-2A-[66A] 5,10, 15, 2 5,10,15,20 | 5,10,15,20 No
11 [CA [2A)-308 , 10,15, 3 3ccems CCaMI1_|CA [2A1-2A71A 10,1 5,10,15,20 | 5,10,15,20 No
[CA_[2A)-66A (2) , 10,15, 5,10, 15, [accamy CCAM12 |CA_[2A]-4A29A 10,1 5,10,15,20 1 [B29 scc only [No
[CA_2A-[66A] (2) , 10, 15, 5,10, 15, |4CC #M2 3CC #M: CA. -4A-71A 10, 1 5,10,15,20 | 5,10,15,20 No
[CA_[2A]-(66A] (2) . 10, 15, 5,10,15, No CC #M: [CA_[2A]-¢ , 10,15, A , 1 |4CC #M1
M16 |CA 5A-[66A1 5,1 5,10,15, 3cC #M16. 3cC#M16 [cA 2A5A66A] | 5,10,15,20 5,10 5,10,15,20 No
17_|CA_12A-(66A] (4] 5,10 5,10,15, SCC AM17 CC#M17_|CA_2A 12A[66A] | 5,10, 1: 5,10 5,10,15,20 [No.
18 [CA_13A-(66A] 5,10 510,15, CC #M19 CCAM18_[CA_[2A]-13A-66A 10,1 5,10 5,10,15,20 No
19 |CA_30A-[66A] 5,10 5,10,15, CC #M20 JCC #M19 [CA_2A-13A-[66A] 10, 1 5,10 5,10,15,20 No
2_|CA_[66A] 5,10, 15,20 5,10, 15,20 3cCam2s 3CC#M22_|CA_2A-[668] , 10,15, 5,10,15 5,10, 1 C M
3 [CA_[66A]-(66A] 5,10, 15,20 5,10,15,20 [No. 3CC #M23 [CA_[2A]-(66B] , 10, 15, 5,10,15 5,10, 1 o
3CC #M24_|CA_[2A]-66C , 10,15, 5,10,15,20 | 5,10,15,20 C #MS.
3CC #M25 |CA_2A-[66C] ), 15, 5,10,15,20 | 5,10,15,20 C #M6
3CC #M26 _|CA_[2A]-[66C] , 10,15, 5,10,15,20 | 5,10,15,20 No
3CC#M28_[CA 2A-[66A]-66A | 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No
3cc#M29 [cA_[2A1-66A-71A | 5,10,15,20 [ 5,10,15,20 [ 5,10,15,20 No

Note: [CC] indicates component carrier with 4x4 DL MIMO antenna configuration
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1.2 LTE Downlink Only Carrier Aggregation Test Selection and Setup

SAR test exclusion for LTE downlink Carrier Aggregation is determined by power measurements according to the
number component carriers (CCs) supported by the product implementation. For those configurations required by
FCC Guidance, conducted power measurements with LTE Carrier Aggregation (CA) (downlink only) active are
made in accordance to KDB Publication 941225 D05Av01r02. The RRC connection is only handled by one cell,
the primary component carrier (PCC) for downlink and uplink communications. After making a data connection to
the PCC, the UE device adds secondary component carrier(s) (SCC) on the downlink only. All uplink
communications and acknowledgements remain identical to specifications when downlink carrier aggregation is
inactive on the PCC. Additional conducted output powers are measured with the downlink carrier aggregation
active for the configuration with highest measured maximum conducted power with downlink carrier aggregation
inactive measured among the channel bandwidth, modulation, and RB combinations in each frequency band.

Per FCC KDB Publication 941225 D05Av01r02, no SAR measurements are required for carrier aggregation
configurations when the average output power with downlink only carrier aggregation active is not more than 0.25
dB higher than the average output power with downlink only carrier aggregation inactive.

General PCC and SCC configuration selection procedure

- PCC uplink channel, channel bandwidth, modulation and RB configurations were selected based on
section C)3)b)ii) of KBD 941225 D05 V01r02. The downlink PCC channel was paired with the
selected PCC uplink channel according to normal configurations without carrier aggregation.

- To maximize aggregated bandwidth, highest channel bandwidth available for that CA combination
was selected for SCC. For inter-band CA, the SCC downlink channels were selected near the middle
of their transmission bands. For contiguous intra-band CA, the downlink channel spacing between the
component carriers was set to multiple of 300 kHz less than the nominal channel spacing defined in
section 5.4.1A of 3GPP TS 36.521. For non-contiguous intra-band CA, the downlink channel spacing
between the component carriers was set to be larger than the nominal channel spacing and provided
maximum separation between the component carriers.

- All selected PCC and SCC(s) remained fully within the uplink/downlink transmission band of the
respective component carrier.

- When a device supports LTE capabilities with overlapping transmission frequency ranges, the
standalone powers from the band with a larger transmission frequency range can be used to select
measurement configurations for the band with the fully covered transmission frequency range.
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4x4 DL MIMO CA Power Measurement Setup
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1.3 SISO Downlink Carrier Aggregation RF Conducted Powers

1.3.1 LTE Band 12 as PCC

Table 1
Maximum Output Powers
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1.3.2 LTEBand 17 as PCC

Table 2
Maximum Output Powers
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1.3.3 LTE Band 13 as PCC

Table 3
Maximum Output Powers
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1.34 LTE Band 71 as PCC
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1.35

LTE Band 5 as PCC

Table 5

Maximum Output Powers
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1.3.7

LTE Band 66 as PCC
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Table 11

Reduced Output Power
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1.4 4x4 Downlink MIMO RF Conduction Powers

This device supports downlink 4x4 MIMO operations for some LTE bands. Uplink transmission is limited to a
single output stream. When carrier aggregation was applicable, the general test selection and setup
procedures described in Section 1.2 were applied.

Per May 2017 TCB Workshop Notes, SAR for 4x4 DL MIMO was not needed since the maximum average
output power in 4x4 DL MIMO mode was not more than 0.25 dB higher than the maximum output power with
4x4 DL MIMO inactive. Additionally, SAR for 4x4 MIMO Downlink Carrier Aggregation was not needed since
the maximum average output power in 4x4 MIMO Downlink Carrier Aggregation mode was not more than
0.25 dB higher than the maximum output power with 4x4 MIMO Downlink and downlink carrier aggregation
inactive.

1.41 LTE 4x4 DL MIMO Standalone Powers

Table 15
Maximum Output Powers

Single
LTE Bandwidth Frequency . RB RB o0l il o] atil iy
Channel Modulation : Tx. Power TX.
Band [MHz] [MHZz] Size | Offset
[dBm] Power
[dBm]
4 20 20050 1720 QPSK 1 0 25.07 25.20
66 20 132072 1720 QPSK 1 0 25.15 25.20
2 5 19175 1907.5 QPSK 1 0 25.35 25.46
Table 16
Reduced Output Powers
Single
LTE | Bandwidth Frequency | r8 | re |#4DLMIMO|Antenna
Channel Modulation : Tx. Power TX.
Band [MHz] [MHZz] Size | Offset
[dBm] Power
[dBm]
4 20 20050 1720 16QAM 1 50 24.18 24.20
66 20 132072 1720 16QAM 1 50 24.20 24.20
2 10 19150 1905 QPSK 25 25 24.45 24.50
) A\ PCTEST Reviewed by:
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142 LTEBand 12 as PCC

Table 17
Maximum Output Powers

[ cawvnteeaw [ ueez [ s | 23035 | o105 [ apsk [ 1 | o | s [ 7315 [ »ommo | ireees | 20 | eerss [ o [ awammo [ - [ - [ - [ - [ - [ 253 [ s |
[ capmwaw [ wesn | s | a5 [ sos | aesk | 1 [ o [ so5 | 735 [2ommo[ uess [ 20 [ oo | 190 [wammo | - [ - 1 - [ - [ - | =2 | »y |
CA_L4AL-12A (2) LTEB12 5 1 [ 22MIMO 20 - - -
CA_12A-30A-[66A] LTEB12 B 23035 7015 apsk 1 ) 5035 7315 22MMO_| LTEB30 10 9820 2355 | axamimMo | LTEB66 2 6678 | 2145 | axamimo | 2533 2537
CA_[2A]-12A-66A TEB12 5 23035 7015 Qpsk 1 [ 5035 7315 20MMO_| _LTEB2 2 900 1960 | ax4MIMO | LTEBG6 20 66786 | 2145 | 22MIMO | 2530 2537
CA_2A-[4A]-12A EBL2 5 23035 7015 apsk 1 [ 5035 7315 2oMMO | wTEB2 2 900 1960 | xamimMo | LTERA 2 2175 | 21325 | axamivo | 2538 2537
CA_12A-[66A]-66A TEBL2 5 23035 7015 Qpsk 1 ) 5035 7315 22MIMO_ | LTEBG6 20 66786 215_| axamimo | LTEBS6 20 6723 | 2190 | 2emimo | 2529 2537
CA_2A-12A-[66A1 TEB12 B 23035 7015 apsK 1 0 5035 7315 20MM0 | LTEB2 2 900 190 | x2MiMO | LTEB66 2 6678 | 215 | axamimo | 253 2537
CA_[4A]-12A-30A TEB12 23035 701 5035 731 x TERd 2175 21325 i LTEB30 9820 2355
cA_12A[66C] LTEBL2 23035 701 5035 731 LTE B66 66786 2145 XA MIMO_ | LTE B66 66%4 | 21648
CA_[2A]-2A-12A LTEB12 23035 701 5035 731 LTEB2 500 1960 WAMIMO | LTEB2 700 1940
CA_[2A]-0A-12A LTEBL 23035 701 5035 731 LTEB2 900 1960 O] LTER4 275 | 21325
CA [2]-12A-30 LTEBL2 23035 701 5035 731 x LTEB2 900 1960 (] LTEB30 9820 2355 . X
CA_[4A]-4A-12A TEBL2 5 23035 7015 apsk 1 [ 5035 7315 22MM0 | LiEBa 20 2175 21325 | aammo | uEes 10 2350 2150 | 2emivo | 2534 2537
CA_14AL-7A-12A (1) EB12 5 23035 7015 Qpsk 1 o 5035 7315 20MM0 | Liesa 20 2175 21325 | axamivo | Liesr 20 3100 2655 | 2amiMO | 2535 2537

1.4.3 LTEBand 17 as PCC

Table 18
Maximum Output Powers

CA_[4A]-17A LTE B17 23755 Qpsk | 1| o | 5755 736.5 22 MIMO LTEB4 2175 21325 4x4 MIMO 25.37

144 LTEBand5asPCC

Table 19
Maximum Output Powers

CA_[2A]-2A-5A LTEBS 5 20425 8265 QPSK. 1 24 2425 8715 2x2 MIMO LTEB2. 20 900 1960 4x4 MIMO LTEB2. 20 700 1940 2x2 MIMO 25.30 2539
CA_[2A]-5A-66A LTEBS 5 20425 8265 QPSK_ 1 24 2425 8715 2x2 MIMO LTEB2 20 900 1960 4x4 MIMO LTE B66 20 66786 2145 2x2 MIMO 25.32 2539
CA_2A-[4A]-5A LTEBS 5 20425 8265 QPSK. 1 24 2425 8715 2x2 MIMO LTEB2. 20 900 1960 2x2 MIMO LTEB4 20 2175 21325 4x4 MIMO 25.35 2539
CA_[4A]-4A-5A LTEBS 5 20425 8265 QPSK. 1 24 2425 8715 2x2 MIMO LTEB4 20 2175 21325 4x4 MIMO LTEB4 10 2350 2150 2x2 MIMO 25.32 25.39
CA_5A-30A-[66A] LTEBS 5 20425 8265 QPSK. 1 24 2425 8715 2x2 MIMO LTEB30. 10 9820 2355 2x2 MIMO LTEB66 20 66786 2145 4x4 MIMO 2537 2539
CA_[2A]-4A-5A LTEBS 5 20425 8265 QPSK. 1 24 2425 8715 2x2 MIMO LTEB2 20 900 1960 4x4 MIMO LTEB4. 20 2175 21325 2x2 MIMO 2531 2539
CA_[4A]-5A-30A LTEBS 5 20425 8265 QPSK. 1 24 2425 8715 2x2 MIMO LTEB4. 20 2175 21325 4x4 MIMO LTE B30 10 9820 2355 2x2 MIMO 25.29 2539
CA_SA-[66A]-66A LTEBS 5 20425 8265 QPSK. 1 24 2425 8715 2x2 MIMO LTEB66 20 66786 2145 4x4 MIMO LTE B66 20 67236 2190 2x2 MIMO 25.35 2539
CA_[2A]-5A-30A LTEBS. 5 20425 826.5 Qpsk 1 2 2425 8715 22 MIMO LTEB2 20 900 1960 4x4 MIMO LTE B30 10 9820 2355 2x2 MIMO 2539 25.39
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145

LTE Band 4 as PCC

Table 20

Maximum Output Powers
pcc scc1 scc2 Power
e
x.Power | LTESingle
Combination PCCBand P[cn::;’ Pec(UL) ch. m[‘:%"“’ Mod. | PCCULHRB P'i:f::‘:’ PCC(DL) Ch. r:;,c[(r:?u] ::"‘:': ScCBand s::':}:vlv scc (o) ch. r:ﬂ;‘:x] z:':'l': SCCBand | SCCBW [MHz] | SCC (DL) Ch. scc[(mm. :-:T: withDLCA | Carrier Tx
Enabled | Power (dBm)
(dBm)
CA_[4A]- 17 LTE B4 5 20375 1752.5 apsk 1 1 275 21525 | axamivo_ | LeB17 10 579 70 | 2aMMO - - - - - 25,00 25,19
CA_[4A]-[4A] LTEB4. 20 2 1720 QPsK 1 0 2120 4x4 MIMO LTEB4 20 2300 2145 4x4 MIMO - - - - - 25.17 2520
CA_[4A]-12A (1) LTE B4 20 20050 1720 apsK 1 o 2050 210 | aamimo_ | uEB2 10 5095 7375 | 2aMMO - - - - - 25,11 25.20
CA_[4A]-29A B 5 20375 7525 apsK. 1 ) 275 21525 | axamivo_|_TEB29 10 9715 725 | 22MMO = = - - = %514 25,19
Ch_4A]-12A (2) LT B4 2 20050 1720 apsK 1 o 2050 210 | aamimo | ez 10 5095 7375 | axemmo - - - - - 25,11 25.20
CA_2AT(3A] LTE B 20 20050 1720 QpsK 1 0 2050 2120 | samivo | LTeR2 20 00 1960 | axaMIMO B B B B B 25.10 25.20
CA [2A]-4A-30A LTE B4 20 20050 1720 QpsK 1 ) 2050 2120 | 2eMiMo | LTeB2 20 500 1960 | 4xaMIMO_|_LTEB30 10 9620 2355 | 22MIMO | 2515 25.20
CA2A(4A]-12A LTEB4 2 20050 720 apsk 1 ) 2050 2120 | samivo | Lree2 2 %00 190 | 2eMmo | e 10 5095 7375 | 2amiM0 | 2511 25,20
CA_2A-[4A]5A LTEBd 20 20050 1720 apsK 1 0 2050 210 | aamimo | LTem2 20 900 1960 | 22mMO | LTEBS 10 2525 815 | 20MMO | 2519 25.20
CA_[4A]-4A-290 LTE B4 2 20050 1720 apsK 1 ) 2050 210 | samimo | LTess 20 2300 245 | 22MMO | LTEB29 10 9715 7225 | 2aMM0 | 2517 25.20
CA_IaA)-4A-29A ITEB4 20 20050 720 apsK 1 0 2050 2120 | 2omimo | Lrees 2 2300 2145 | axamivO_|_LTEB29 10 o715 725 | 2aMMO | 2519 25.20
CA_[4A]-7A7A LTe 84 20 20050 1720 apsK 1 0 2050 210 | aamimo | Ltes7 20 3100 2655 | 22mMO | LTEs7 20 2850 2630 | 2oMMO | 2515 25.20
CA_[2AI-4A4A LTE B4 2 20050 1720 apsK 1 ) 2050 210 | 2emimo | LTess 20 2300 245 | 2mimo | Les2 20 00 1960 | 4xaMIMO | 25.16 25.20
CA 2A-[4A]-29A LTE B4 20 20050 720 apsk 1 ) 2050 210 | samimo | Lree2 2 %00 1960 | 2eMMO | e 10 o715 725 | 2amvM0 | 2515 25,20
CAZA4ALTA LTEBa 2 20050 1720 apsK 1 0 2050 2120 | aamivo | ez 2 %0 190 | 2aMMo | Les7 20 3100 2655 | 20mM0 | 2514 25,20
CA_[4A]-12A-30A LTE B4 2 20050 1720 apsK 1 ) 2050 210 | aamimo_ | uEB12 10 5095 7375 | 2aMMO | LTEB30 10 9820 2355 | 2aMiMO | 2512 25.20
CA [4A]-4A-5A LTEB4 20 20050 720 apsK 1 0 2050 210 | samimo | Lrees 2 2300 2145 | 2amivo | LTees 10 2525 8815 | 2oMMO | 2514 25,20
CA_[4A)-4A5A LT 84 2 20050 1720 apsK 1 o 2050 2120 | 2emMimo | LTeea 2 2300 245 | axamivMo | LTees 10 2525 8815 | aamMO | 2517 25.20
CA_[2A1-4A-120 LT B4 2 20050 1720 apsK 1 0 2050 210 | 2ommo | LreR2 20 500 1960 | axaMMO_ | LTEB12 10 5095 7375 | 22mMMo | 2519 25.20
CA_[2AJ-4A5A LTe 84 20 20050 720 apsK 1 ) 2050 210 | 2emmo | Lrem2 20 500 1960 | axamivMo | LTEBS 10 2525 8815 | 20MMO | 2516 25,20
CA_2A2A (3] ITEB4 2 20050 720 apsk 1 ) 2050 2120 | aamivo | Lres2 2 200 1960 | 2xemimMo | Ltes2 2 700 1040 | 2aMIMO | 25.19 25,20
CA 2A[4A]- 30 LTE 84 2 20050 1720 apsk 1 ) 2050 210 | samimo | Lres2 20 500 1960 | 2x2MMO_ | LTEB30 10 9820 2355 | 2oMMO | 2517 25.20
CA [47]-29A-30A LTE B4 20 20050 1720 apsK 1 0 2050 210 | aamimo | LTEB29 10 9715 725 | 2aMMO_|_TEB30 10 9820 2355 | 2oMMO | 2512 25.20
CA_[4A]-5A-30A LTe B4 2 20050 720 apsk 1 ) 2050 2120 | samimo | Lrees 10 2525 8815 | 2emiMo | LTeB30 10 9820 2355 | 2aMIMO | 2518 25.20
CA_[2A]-20-0A LTE B4 2 20050 1720 apsK 1 0 2050 210 | 2ommo | LTeR2 20 %00 1960 | axamivo | LTEB? 20 700 140 | 2oMMO | 2513 25,20
CA_[2A1-4A-290 LT B4 20 20050 1720 apsk 1 ) 2050 210 | 2emimo | Lres2 20 500 1960 | axaMIMO_|_LTEB29 10 9715 725 | 2aMMo | 2518 25,20
CA_2A-[aA]-4A \TEB 2 20050 720 apsk 1 ) 2050 210 | samivo | Lrees 2 2300 245 | 2emivo | Ltee2 2 %00 1960 | 22MIMO | 25.10 25.20
CA_2A-[4A]-0A LT84 20 20050 1720 apsK 1 ) 2050 210 | 2ommo | Lress 20 2300 215 | axamivo | e 2 900 1960 | 20MMO | 251 25.20
CA [4A1-4A-12A LT B4 2 20050 1720 apsK 1 ) 2050 210 | aamimo | LTeea 20 2300 245 | »aMmo | LEBL2 10 5095 7375 | 22mMvMo | 2514 25,20
CA_[aA)-4A12A LTEBa 2 20050 720 apsk 1 0 2050 210 | semimo | Lrees 2 2300 245 | axamivo | e 10 5095 7375 | 2amivM0 | 2515 25.20
CA_[4A]-7A-12A (1) LTEB4 2 20050 1720 apsK 1 0 2050 2120 | aamimo | Ltee7 20 3100 2655 | 2oMmO | LTEBL2 10 5095 7375 | 2amMMo | 2515 25.20
Table 21
Reduced Output Powers
=3 scct scc2 Power
e
TrPower | LTESingle
compinaton pecsand | POV loccuyon ("IN | moa, |pccunns| PEUT rccionen| PO | 2| sccamna | eS| scconen. | SO |2 | sccaana [scoawmia [scetocn | DA withovca | corder T
Enabled | Power (dBm)
(dBm)
CA_[4A]-17A LT B4 10 20300 735 apsk 1 o 2300 2145 | mammo | wies1y 10 57% 7 22MIMO - - - - - 213 218
CA_[4A)-(4A] LTEB4 20 20050 1720 160AM 1 2050 2120 | 4amMmo | LTEB4 2 20 2145 | axamivo - - - - - 215 220 |
CA_[4A]-12A (1) LTE B4 2 20050 1720 160AM 1 50 2050 2120 | mamivo | LTEBI2 10 5095 7375 | 22MMo - - - - - 20.18 24.20
CA_[4A]-29A LTEB4 10 20300 1745 QPSK 1 0 300 2145 x4 MIMO LTE B29 10 9715 7225 262 MIMO - - - - - 2413 2418 |
Ch_4A]-12A (2) LTE B4 2 20050 1720 160AM 1 50 2050 2120 | samivo | wteB12 10 5095 7375 | 2xamivo - - - - - 24.18 24.20
CA_[2A)-(4A] LTE B 2 20050 1720 160AM 1 50 2050 2120 | 4aMiMo | LTER2 2 200 1960 | axaMIMO 5 5 B B 5 2413 2120 |
CA_[2A]-4A-30A LTE B4 20 20050 1720 160AM 1 50 2050 2120 22 MIMO LTE B2 20 900 1960 4x4 MIMO LTE B30 10 9820 2355 2x2 MIMO 24.14 2420 |
CA_2A(aA]-12A \Te B4 2 20050 720 160AM 1 0 2050 2120 | aamivo | ures2 2 %00 190 | 2emmMo | UEe12 10 5095 7375 | 2eMmo | 2412 2.20
CA_2A-[4A]:5A LT84 2 20050 1720 160AM 1 50 2050 2120 | aamimo | LTEB2 2 %00 1960 | »miMo | LTEss 10 2525 8815 | 2oMMO | 2418 220 |
CA_[4A]-8A-290 LT B4 20 20050 1720 160AM 1 50 2050 2120 | aamivo | LTees 20 2300 2145 | 22MiMO | LTEB2 10 9715 7225 | 2aMMO | 2436 24.20
CA_[4A]-4A-29A LTEB4 20 20050 1720 160AM 1 50 2050 2120 22 MIMO LTEB4 20 2300 2145 4x4 MIMO LTEB29 10 9715 7225 2x2 MIMO 2417 2420 |
CA_[4A]-7A7A LTE 84 20 20050 1720 160AM 1 50 2050 2120 | aamivo | LTes? 20 3100 2655 | 2amMo | LTEsy 20 2850 2630 | 2amvo | 2018 24.20
CA_[2A]-4A-8A LTEB4. 2 20050 1720 160AM 1 50 2050 2120 22 MIMO LTE B4, 20 2300 2145 2x2 MIMO LTE B2 20 900 1960 x4 MIMO 2416 2220 |
CA_2A[4A]-29A LTE B4 2 20050 720 160AM 1 0 2050 2120 | aamivo | urem2 2 %00 190 | 2emMO | TEB29 10 o715 7225 | 2eMMo | 2409 2.20
CA_2A-[4A]-7A LTEB4 2 20050 1720 160AM 1 50 2050 2120 | aammo | LTER2 2 200 1960 | 22miMo | LTes7 20 3100 255 | 2aMmo | 2417 220 |
CA_[4A]-12A-30A LT B4 2 20050 1720 160AM 1 50 2050 210 | sammo | B2 10 5095 7375 | 2emiMo | LTEs30 10 9820 2355 | 2amivo | 2413 24.20
CA_[4A]-4A-5A LTEB4 20 20050 1720 160AM 1 50 2050 2120 x4 MIMO LTEB4 20 2300 2145 22 MIMO LTEBS 10 2525 8815 2x2 MIMO 2413 2420 |
CA_[4A]-4A5A LTE B4 20 20050 1720 160AM 1 50 2050 2120 | 2oMmo | LTEBd 20 2300 2145 | 4amivo | LTEBS 10 2525 815 | 20MMO | 2414 24.20
CA_[2A]-4A-12A LTEB4. 2 20050 1720 160AM 1 50 2050 2120 2x2 MIMO LTE B2 20 900 1960 XAMIMO_|  LTEB12 10 5095 737.5 2x2 MIMO 2414 2420 |
CA_[2A]-4A5A LTE B4 20 20050 720 160AM 1 0 2050 2120 | oMo | Lee2 2 %00 1960 | axamivo | Lrees 10 2525 815 | 2eMMO | 2412 220
CA 227 (4A] LTEBd 2 20050 1720 160AM 1 50 2050 2120 | aammo | LTER2 2 %00 1960 | 2amivo | e 2 700 1940 | 2amiM0 | 2419 220 |
CA_2-[4A1-30 LTE B4 2 20050 1720 160AM 1 50 2050 2120 | aamimo | LrEs2 2 00 1960 | 2aMMO_ | LTEB30 10 9820 2355 | 2amvo | 2417 24.20
CA_[4A]-29A-30A LTEB4. 20 20050 1720 160AM 1 50 2050 2120 x4 MIMO LTE B29 10 9715 7225 22 MIMO LTE B30 10 9820 2355 2x2 MIMO 2418 2420 |
CA_[4A]-5A-30A LTE B4 20 20050 1720 160AM 1 50 2050 2120 | aammo | LrEss 10 2525 8815 | 22MMO | LTEB30 10 9820 2355 | 2amMMO | 2410 24.20
CA_[2A]-2A-4A LT B4 2 20050 1720 160AM 1 50 2050 2120 | 2eMmo | wres2 2 %00 190 | axamivo | LTeB2 20 700 1940 | 22MiMo | 245 220 |
CA_12A)-4A-29A LTE B4 20 20050 720 160AM 1 50 2050 2120 | 2emmo | LEe2 20 %00 190 | axamivo | TeB29 10 9715 7225 | 2aMmo | 2410 2.20
CA_2A-[4A]-0A LTEBd 2 20050 1720 160AM 1 50 2050 2120 | MmO | LTEBS 2 230 2145 | 2amimMo | wTEs2 2 90 190 | 2aMIMO | 2410 220 |
CA_2A-[4A1-4A LTE B4 2 20050 1720 160AM 1 50 2050 2120 | 2eMmo | LTEsd 20 2300 2145 | 4amivo | LTeB2 20 00 190 | 22MiMo | 2011 24.20
CA_[4A]-4A-12A LTEB4. 20 20050 1720 160AM 1 50 2050 2120 x4 MIMO LTEB4 20 2300 2145 242 MIMO LTEB12 10 5095 7375 2x2 MIMO 2418 2420 |
CA_[aA]-4A-12A LTEBd 2 20050 1720 160AM 1 50 2050 2120 | 2oMmMo | LTEBd 20 2300 2145 | aamivo | Lesn2 10 5095 7375 | 2amivo | 2413 24.20
CA_[4A1-7A-12A (1) LTE B4 20 20050 1720 160AM 1 50 2050 2120 | aamimo | LTER? 20 3100 2655 | 22miMo | LTEB12 10 5095 7375 | 2aMMO | 2416 220 |
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1.4.6

LTE Band 66 as PCC

Table 22

Maximum Output Powers

253 sccy scc2 Power
e
PCCBW. PCC (UL) Freg, PCCULRB PCC (DL Freq. |  DLANt. sccaw scc(oy) | DLAnt sccBw Iscc (o) Freq.|  DLAnt. ':;m' s‘l'T':”
Combination pectand |t | U Mod. | PCCULKRE |~ opreqy | PECIPICR| iy confie. | B | Ctmg | SCCUN preg i | config. | P | wka | SECCI T g Confis. | cA rier
Enabled (::m"')"
(dBm)
CA_29A-[66A] LTE B66 20 132072 1720 Qpsk 1 0 66536 2120 axaMiMo | LTEB29 10 9715 7225 | 2aMiMO - - - - - 2510 | 2520
CA_12A-(66A] (1) LTE B66 20 132072 1720 QPsk 1 0 66536 2120 4x4 MIMO LTEB12 10 5095 7375 2x2 MIMO - - - - - 2509 | 2520 |
CA_12A-[66A] (2) LTE B66 20 132072 1720 Qpsk 1 0 66536 2120 axaMiMo_ | LTEB12 10 5095 7375__| 2aMiMO - - - - - 2509 | 2520
CA_[66A]-[66A] LTE B66 20 132072 1720 QPsK. 1 0 66536 2120 XAMIMO LTE B66 20 67236 2190 x4 MIMO - - - - - 2508 | 2520 |
CA_[2A][66A] LTE B66 20 132072 1720 Qpsk 1 0 66536 2120 xaMiMo_|  LTER 20 900 1960 | 4dMIvO - - - - - 2509 | 2520
CA_12A-30A-[66A] LTE B66 20 132072 1720 QPsk 1 0 66536 2120 4x4 MIMO LTEB12 10 5095 737.5 22 MIMO LTE B30 10 9820 2355 22MIMO | 2511 | 2520 |
CA_[2A1-12A-66A LTE B66 20 132072 1720 Qpsk 1 0 66536 2120 22MMO | LTEB2 20 900 1960 | axdMiMO | LTEB12 10 5095 7375 | 20MIMO | 2519 | 2520
CA_[2A]-5A-66A LTE B66 20 132072 1720 QPsk 1 0 66536 2120 2x2 MIMO. LTEB2 20 900 1960 x4 MIMO LTEBS. 10 2525 8815 22MIMO | 2515 | 2520 |
CA_[2A]-(66C]) LTE B66 20 132072 1720 Qpsk 1 0 66536 2120 4xaMIMO | LTEB66 20 66734 21398 | 4aMvMO | LTEB2 20 900 1960 | mxaMiMo | 2513 | 2520
CA_2A-[66C] LTE B66 20 132072 1720 QPsk 1 0 66536 2120 4x4 MIMO LTE B66 20 66734 2139.8 x4 MIMO LTEB2 20 900 1960 22MIMO | 2512 | 2520 |
CA_[66C]-(66A] LTE 866 20 132072 1720 Qpsk 1 0 66536 2120 4xaMIMO | LTEB66 20 66734 21398 | 4aMIMO | LTEBSE 20 67236 2190 | mxaMiMo | 2517 | 2520
CA_12A-[66A]-66A LTE B66 20 132072 1720 QPsk 1 0 66536 2120 4x4 MIMO LTE B66 20 67236 2190 22 MIMO LTEB12 10 5095 7375 22MIMO | 2512 | 2520 |
CA_12A-[66A]-66A LTE 866 20 132072 1720 Qpsk 1 0 66536 2120 2QMMO_| _LTEBS6 20 67236 210 | aamivo | e 10 5095 7375 | 20MIMO | 2518 | 2520
CA_[2A]-2A-66A LTE B66 20 132072 1720 QPsK 1 0 66536 2120 2x2 MIMO. LTEB2 20 900 1960 x4 MIMO LTEB2 20 700 1940 22MIMO | 2516 | 2520 |
CA_[2A]-66A-66A LTE B66 20 132072 1720 Qpsk 1 0 66536 2120 2QMMO_| _LTEBS6 20 67236 210 | 2oMivMO | LTEB2 20 500 1960 | mxaMiMo | 2517 | 2520
CA_2A-12A-[66A] LTE B66 20 132072 1720 QPsK 1 0 66536 2120 4x4 MIMO LTEB2 20 900 1960 22 MIMO LTEB12 10 5095 7315 22MIMO | 2519 | 2520 |
CA_5A-30A-(66A] LTE B66 20 132072 1720 Qpsk 1 0 66536 2120 4xaMMO_ | LTEBS 10 2525 8815 | 22MIMO | LTEB30 10 9820 2355 | 2oMIMO | 2512 | 2520
CA_12A-[66C] LTE B66 20 132072 1720 QPsK 1 0 66536 2120 4x4 MIMO LTE B66 20 66734 2139.8 x4 MIMO LTEB12 10 5095 7315 22MIMO | 2510 | 2520 |
CA_[2A]-66B LTE B66 5 132647 1777.5 Qpsk 1 12 67111 21775 20MMO_| _LTEBS6 15 67018 21682 | 2oMMO | LTEB2 20 500 1960 | mxamiMo | 2515 | 2519
CA_2A-[66A]-66A LTE B66 20 132072 1720 Qpsk 1 0 66536 2120 4x4 MIMO LTE B66 20 67236 219 22 MIMO LTEB2 20 900 1960 2x2MIMO | 2518 | 2520 |
CA_2A-[66A]-66A LTE B66 20 132072 1720 Qpsk 1 0 66536 2120 20MMO | LTEBS6 2 67236 210 | 4amivo | Ltes2 20 500 1960 | 22MIMO | 2516 | 2520
CA_5A-[66A]-66A LTE B66 20 132072 1720 Qpsk 1 0 66536 2120 4x4 MIMO LTE B66 20 67236 219 22 MIMO LTEBS. 10 2525 8815 22MIMO | 2517 | 2520 |
CA_5A-[66A]-66A LTE B66 20 132072 1720 Qpsk 1 0 66536 2120 20MMO | LTEBSS 2 67236 210 | 4amivo | LTEss 10 2525 8815 | 22MIMO | 2518 | 25.20
CA_[2A]-66C LTE B66 20 132072 1720 QPsk 1 0 66536 2120 2x2 MIMO. LTE B66 20 66734 2139.8 22 MIMO LTEB2 20 900 1960 44MIMO | 2514 | 2520 |
CA_2A-2A-[66A] LTE 866 20 132072 1720 Qpsk 1 0 66536 2120 aMiMo_ | LTER2 20 900 1960 | 22MiMO | LTEs2 20 700 190 | 22MIMO | 2512 | 2520
CA_2A-[66B] LTE B66 5 132647 17715 QPSK’ 1 12 67111 21775 4x4MIMO LTE B66 15 67018 2168.2 x4 MIMO LTEB2 20 900 1960 22MIMO | 2500 | 2519 |
CA_[66A-(66C] LTE 866 20 132072 1720 Qpsk 1 0 66536 2120 4aMMO | LTEBE6 20 67038 21702 | 4amivo | UEBss 20 67236 2190 | mxamivo | 2513 | 2520
Table 23
Reduced Output Powers
253 sccy sccz Power
e
Combination PCCBW PCC(UL) Freg, PCCULRB PCC(DL) Freq.| DLAnt. scc (o) DLARt. SCCBW. Iscc (DL) Freq.| DLAnt. ':;m' s‘l'T"!”
pectand |t | PCUN ] Mod. | PCCULKRE |~ opreqy | PECIPICR| i) confie. | B | Ctmy | SCCUN preg e | config. | P | qwka | S T g Config. | ca | Cmer
Enabled “:::m"')"
(dBm)
CA_29A-[66A] LTE B66 20 132072 1720 160AM 1 50 66536 2120 axaMiMo | LTEB2S 10 9715 7225 | 22MiMO - - - - - 2408 | 2020
CA_12A-(66A] (1) LTE B66 20 132072 1720 160AM 1 50 66536 2120 4x4 MIMO. LTEB12 10 5095 7375 2x2 MIMO - - - - - 2412 | 2420 |
CA_12A-[66A] (2) LTE B66 20 132072 1720 160AM 1 50 66536 2120 axaMiMo | LTEB12 10 5095 7375 | 22MiMO - - - - - 2012 | 2020
CA_[66A]-[66A] LTE B66 20 132072 1720 160AM 1 50 66536 2120 4x4 MIMO LTE B66 20 67236 2190 4x4 MIMO - - - - - 2410 | 2420 |
CA_[2A][66A] LTE B66 20 132072 1720 160AM 1 50 66536 2120 xaMiMo_|  LTER 20 900 1960 | 4dMIvO - - - - - 2414 | 2420
CA_12A-30A-[66A] LTE B66 20 132072 1720 160AM 1 50 66536 2120 4x4 MIMO LTEB12 10 5095 737.5 22 MIMO. LTE B30 10 9820 2355 22MIMO | 2412 | 2420 |
CA_[2A1-12A-66A LTE B66 20 132072 1720 160AM 1 50 66536 2120 2oMMO | LTEB2 20 900 1960 | axdMiMO | LTEB12 10 5095 7375 | 2oMIMO | 2418 | 220
CA_[2A]-5A-66A LTE B66 20 132072 1720 160AM 1 50 66536 2120 22 MIMO. LTEB2 20 900 1960 x4 MIMO LTEBS. 10 2525 8815 22MIMO | 2416 | 2420 |
CA_[2A)-(66C) LTE B66 20 132072 1720 160AM 1 50 66536 2120 4xaMIMO | LTEB66 20 66734 21398 | 4aMvMO | LTEB2 20 900 1960 | &xaMiMO | 2413 | 2420
CA_2A-[66C] LTE B66 20 132072 1720 160AM 1 50 66536 2120 4x4 MIMO LTE B66 20 66734 21398 2x4 MIMO. LTEB2 20 900 1960 22MIMO | 2415 | 2420 |
CA_[66C]-(66A] LTE 866 20 132072 1720 160AM 1 50 66536 2120 4xaMIMO | LTEB66 20 66734 21398 | 4aMIMO | LTEBSE 20 67236 2190 | &xaMiMo | 2413 | 2420
CA_12A-[66A]-66A LTE B66 20 132072 1720 160AM 1 50 66536 2120 4x4 MIMO LTE B66 20 67236 2190 22 MIMO. LTEBL2 10 5095 7315 22MIMO | 2412 | 2420 |
CA_12A-[66A]-66A LTE 866 20 132072 1720 160AM 1 50 66536 2120 2QMMO_| _LTEBS6 20 67236 210 | aamivo | e 10 5095 7375 | 20MIMO | 2418 | 2220
CA_[2A]-2A-66A LTE B66 20 132072 1720 160AM 1 50 66536 2120 2x2 MIMO. LTEB2 20 900 1960 x4 MIMO LTEB2 20 700 1940 22MIMO | 2418 | 2420 |
CA_[2A]-66A-66A LTE B66 ) 132072 1720 160AM 1 50 66536 2120 2QMMO_| _LTEBS6 20 67236 210 | 2oMivMO | LTEB2 20 500 1960 | &xaMiMO | 2417 | 2420
CA_2A-12A-[66A] LTE B66 20 132072 1720 160AM 1 50 66536 2120 4x4 MIMO LTEB2 20 900 1960 22 MIMO LTEB12 10 5095 7315 22MIMO | 2410 | 2420 |
CA_5A-30A-(66A] LTE B66 20 132072 1720 160AM 1 50 66536 2120 4xaMMO_ | LTEBS 10 2525 8815 | 22MIMO | LTEB30 10 9820 2355 | 22MIMO | 2411 | 220
CA_12A-[66C] LTE B66 20 132072 1720 160AM 1 50 66536 2120 4x4 MIMO LTE B66 20 66734 2139.8 x4 MIMO LTEB12 10 5095 7315 22MIMO | 2412 | 2420 |
CA_[2A]-66B LTE B66 10 13232 1745 Qpsk 1 0 66786 2145 20MMO_| _LTEBS6 10 66687 21351 | 2oMMO | LTEB2 20 500 1960 | mxaMiMo | 2415 | 2418
CA_2A-[66A]-66A LTE B66 20 132072 1720 160AM 1 50 66536 2120 4x4 MIMO LTE B66 20 67236 219 22 MIMO LTEB2 20 900 1960 22MIMO | 2418 | 2420 |
CA_2A-[66A]-66A LTE B66 20 132072 1720 160AM 1 50 66536 2120 20MMO | LTEBS6 2 67236 2190 | samivo | Ltes2 20 500 1960 | 22MIMO | 2413 | 2420
CA_5A-[66A]-66A LTE B66 20 132072 1720 160AM 1 50 66536 2120 4x4 MIMO LTE B66 20 67236 219 22 MIMO LTEBS. 10 2525 8815 22MIMO | 2411 | 2420 |
CA_5A-[66A]-66A LTE B66 20 132072 1720 160AM 1 50 66536 2120 2QMMO_| _LTEBS6 2 67236 210 | 4amivo | LTEss 10 2525 8315 | 22MIMO | 2413 | 2420
CA_[2A]-66C LTE B66 20 132072 1720 160AM 1 50 66536 2120 2x2 MIMO. LTE B66 20 66734 2139.8 22 MIMO LTEB2 20 900 1960 4AMIMO | 2414 | 2420 |
CA_2A-2A-[66A] LTE 866 20 132072 1720 160AM 1 50 66536 2120 xaMiMo_ | LTER? 20 900 1960 | »2MiMO | LTEs2 20 700 1990 | 22MIMO | 2416 | 2420
CA_2A-[66B] LTE B66 10 132322 1745 QPSK’ 1 [ 66786 2145 4x4MIMO LTE B66 10 66687 2135.1 x4 MIMO LTEB2 20 900 1960 22MIMO | 2420 | 2418 |
CA_[66A-(66C] LTE 866 20 132072 1720 160AM 1 50 66536 2120 4aMMO | LTEBE6 20 67038 21702 | 4amivo | UEBss 20 67236 2190 | mxamiMo | 2417 | 220
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1.4.7 LTEBand2asPCC

Tab

le 24

Maximum Output Powers

159 scc1 scc2 Power
LTE
Tx.Power LTE Single
Combination pccBand |pccBw (mizl[pec (uty ch. | PR FR | yoy | pccuure | PECUERE |pec (o) cn | PEC(PU Frea: | BLAN g gy e (Mkal| scc(pych. | SCCIPUFrea | BLANL oo gy e aw [zl | scc (ou ch. | SCCPH Frea- | DLANE ) iy ca | carrer T
Mhz] Offset [MHz) Confis. MHz] Confie. MH) | Confis
Enabled | Power (dBm)
(dBm)
A g (re2 s 10175 15075 apsk 1 o 1175 o875 | amivo | uies 0 1058 19758 axa Mo - g - - - 2537 255
CA_[2A]-12A(1) LTE B2 5 19175 1907.5 QPSK 1 ] 1175 1987.5 4x4 MIMO LTE B12 10 5095 7315 2x2 MIMO - - - - - 2535 25.46
A (2A]-(2A] LTE 2 s 19175 1907.5 apsk 1 o 175 19975 | aamivo | s 20 700 190 4xaMMO - - - - - 2536 2546
ENMET B2 B 19175 1907.5 apsk 1 o 75 19975 | damvo | iTesw 10 5790 720 2aMMo 2 s 5 s 5 2538 2546
Ch_[2A)-(65A] iTE 2 s 19175 1907.5 apsk 1 o 1175 19875 | aamivo | LTeses 2 66785 215 axaMMO - - - - B 2535 545
CA_[2A]-29A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 4x4 MIMO LTE B29 10 9715 7225 2x2 MIMO - - - - - 25.40 25.46
CA_[2A]-[4A] LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 x4 MIMO LTE B4 20 2175 21325 4x4 MIMO - - 25.39 25.46
CAL2A} 12A66A T2 s 15 9075 sk T 0 TS w5 | bamvo | esw m 5055 715 PEMMO_|_LTEBSE o o786 25| zowmvo | 253 a6
CA_[2A]-2A-5A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 4x4 MIMO LTE B2 20 700 1940 2x2 MIMO LTE BS 10 2525 8815 2x2 MIMO. 25.38 25.46
CA_[2A]-2A-5A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 2x2 MIMO_ LTE B2 20 700 1540 4x4 MIMO LTE BS 10 2525 8815 2x2 MIMO 25.35 25.46
CA_[2A]-4A-30A LTE B2 5 19175 1907.5 QPSK 1 ] 1175 1987.5 4x4 MIMO LTE B4 20 2175 21325 2x2 MIMO. LTE B30 10 9820 2355 2x2 MIMO 25.37. 25.46
CA_[2A]5A-66A B2 B 19175 1907.5 opsk 1 o w75 19975 | aamivo | uess 10 2525 w815 2aMMo | LTEss6 2 6786 2us | zommo | 2537 2546
Ch_(2A}-(650) LB s 19175 1907.5 apsk 1 o 175 19975 | aamivo | iTeses 20 66786 215 sxammMo | Liesss 2 G698 21608 | aamivo | 2543 2545
CA_2A-(aA]- 120 T2 B 19175 1907.5 apsk 1 o 175 19975 | pemvo | ees 2 275 325 sammo | ueen 10 5095 7375 | 2ammo | 2538 545
CA_2A-[4A]-5A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 2x2 MIMO_ LTE B4 20 2175 21325 4x4 MIMO LTE BS 10 2525 8815 2x2 MIMO 25.34 25.46
CA_2A-[66C] LTEB2 5 19175 1907.5 QPSK 1 ] 175 1987.5 2x2 MIMO. LTE B66. 20 66786 2145 4x4 MIMO LTE B66. 20 66984 2164.8 4x4 MIMO 25.40 25.46
CA_[2A]-29A-308 T2 s 19175 19075 apsK 1 o 175 19975 | acamivo | weszs 10 715 725 »aMMo | LTEB30 10 9820 2355 | 2amvo | s 254
CA_AT- 2660 B2 B 19175 1907.5 psk 1 o 75 19975 | aamivo | s 2 700 190 2aMMo_|_LTEsss 2 66786 2us | zomvo | 2540 2546
CA_[2A-2A-66A T2 s 19175 1907.5 apsk 1 o 175 19975 | pemmo | es 2 700 190 sxamMo_|_Liesss 2 c6785 2us | zomvo | 253 545
CA_[2A]-4A-4A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 4x4 MIMO LTEB4 20 2175 21325 2x2 MIMO LTEB4 10 2350 2150 2x2 MIMO 25.38 25.46
CA_[2A]-66A-66A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 4x4 MIMO LTE B66. 20 66786 2145 2x2 MIMO LTE B66 20 67236 2190 2x2 MIMO 2537 25.46
CA_2A-12A (664 LB B 19175 19075 apsK 1 o s 19875 | pamivo | _een 0 5095 775 Zxamvo_|_UTEses 2 G786 s | wamvo | _zsa1 546
CA_2A-(4A]-29A e 82 5 10175 19075 apsk 1 o urs 19875 2aMMO | LTEB4 20 2175 21325 mammvo | TEs20 10 o715 7225 22MMO | 2536 25.46
CA_2A-[4A]TA e B 19175 1907.5 apsk 1 o 75 19975 | pemvo | s 2 75 325 wammo | s 2 3100 2655 | 2ommo | 2541 545
CA [2A1- 20120 iTEs2 s 19175 1907.5 apsk 1 o 175 19975 | aamivo | s 2 700 190 2ammo_|_Lree1z 10 s035 7375 | sammo | 253 545
CA_[2A]-2A-12A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 2x2 MIMO_ LTE B2 20 700 1540 4x4 MIMO LTE B12 10 5095 7315 2x2 MIMO 25.38 25.46
CA_[2A]-4A-12A LTE B2 5 19175 1907.5 QPSK 1 ] 1175 1987.5 4x4 MIMO LTE B4 20 2175 21325 2x2 MIMO LTE B12 10 5095 731.5 2x2 MIMO 25.32 25.46
CA_[2A]-4A5A TEB2 5 19175 1907.5 apsk 1 0 urs 19875 xaMMo | UTEBa 20 275 21325 2aMMo | LTEBS 10 2525 8815 22MMO | 2533 2546
CA_[2A]-668 82 B 10175 19075 apsk 1 o urs 19875 2xaMIMO_ | LTEB66 5 66786 2185 2aMMO | LTEBSS 5 66879 21523 | 22MIMO | 2541 256
Ch_2n-28-(48] T2 B 19175 1907.5 apsk 1 o 175 19975 | emmo | s 20 700 190 2ammo | utess 20 275 21325 | samvo | 2532 545
CA_2A-[4A]-30A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 2x2 MIMO LTE B4 20 2175 21325 4x4 MIMO LTE B30 10 9820 2355 2x2 MIMO 25.37. 25.46.
CA_2A-[66A]-66A LTE B2 5 19175 1907.5 QPSK 1 [} 1175 1987.5 2x2 MIMO. LTE B66. 20 66786 2145 4x4 MIMO LTE B66. 20 67236 2190 2x2 MIMO. 25.34 25.46
CA_[2]- 128308 T2 s 19175 1907.5 apsk 1 o w75 19975 | aamivo | wtes 10 S095 7375 »aMMo | LTes30 10 9820 2355 | somvo | 2335 2546
CA_[2A]-2A-0A TEB2 5 10175 19075 apsk 1 0 urs 19875 mamvo | trEs2 20 700 1940 2aMM0 | LTesa 20 275 21325 | 22MM0 | 2539 2546
CA_[2A]-2A-2A 82 5 10175 19075 apsk 1 o urs 19875 2oMM0 | LEB2 20 700 1940 mammo | LTesa 20 2175 21325 | 22MIMO | 2543 25.6
CA [2A)-0A-29A T2 B 19175 1907.5 apsk 1 0 1175 19875 | aamivo | _ress 20 2175 21325 2ammo_|_Liesz 10 9715 7225 | samivo | 2541 545
CA_[2A]-5A-30A LTE B2 5 19175 1907.5 QPSK 1 ] 1175 1987.5 4x4 MIMO LTE BS 10 2525 8815 2x2 MIMO. LTE B30 10 9820 2355 2x2 MIMO 25.36 25.46
A [2A]-66¢ B2 B 19175 19075 apsK 1 o s 19975 | aamivo | iTeses 2 G785 2us »aMMo | LTEBss 2 6084 21648 | 2amivo | 2536 546
CA_2A-2A-[66A] T 82 5 10175 19075 apsk 1 0 urs 19875 2aMMO | LTEB2 20 700 1940 2aMMO | LTEBSS 20 66786 2185 AMIMO | 2544 25.46
CA_2n-14A}-47 es2 B 19175 1907.5 apsk 1 o 175 19975 | pemvo | s 2 2175 s sammo | utess 10 2350 250 | zomvo | 2538 545
Ch_2a{668] T2 s 19175 1907.5 apsk 1 o 75 19875 | 2amimo | iTeses 15 66786 215 “ammo | Liesss s 66879 21583 | aamivo | 2546 545
Table 25
Reduced Output Powers
Pec scc1 sccz Power
LTE
Tx.Power LTE Single
Combination PCCBand [PCCBW "“[‘.'J.:L"'“- Mod.  [pecuutrs | "0t fpcc(on cn. m[‘:'::]""' :x: SCCBand [SCCBW [MHz]| SCC (DL) Ch. m[‘m;"“' ;_':"“"i‘: SCCBand |SCCBW [Mz] | SCC (D) Ch. s“[‘m""“‘ :"“"i: thDLCA | Carrer Tx
Enabled | Power (dBm)
(dBm)

A 2] iTE 2 10 19150 1905 sk 25 25 1150 1985 | mamivo | s 2 1006 19706 axammo - - - - - 2024 2450
CA_[2A]-12A (1) LTE B2 10 19150 1905 QPSK 25 25 1150 1985 4x4 MIMO LTE B12 10 5095 7315 2x2 MIMO. - - - - - 24.29 2450
CA_[2A]-[2A] LTE B2 10 19150 1905 QPSK 25 25 1150 1985 4x4 MIMO LTE B2 20 700 1940 4x4 MIMO - - 24.24 24.50
CA_[2A]-17A LTEB2 10 19150 1905 QPSK 25 25 1150 1 4x4 MIMO LTE B17. 10 5790 740 2x2 MIMO - - - - - 2433 2450
CA_(2A]-{66A] LTE 2 10 19150 1905 apsk 2 2 1150 1985 | aamivo | LTEses 20 66786 215 axaMMO - - - - - 232 2450
A [2A-29A B2 10 19150 1905 apsk 35 35 1150 1985 | samvo | Ee 10 o715 5 2ammo 2 = 2 5 2 226 2450
Ca_[2A)-14n) iTE 2 10 19150 1905 apsk 25 25 1150 1985 | mamivo | Less 2 2175 21325 axaMMO - - B - - 2430 2450
CA_[2A]-12A-66A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 4x4 MIMO LTE B12 10 5095 7375 2x2 MIMO. LTE B66. 20 66786 2145 2x2 MIMO. 24.29 2450
A2 2 5A (T2 0 19150 1905 apsk 2 3 1150 1985 | aamivo | s 20 700 190 »aMMo | utEss 10 2525 15 | 2emvo | 2431 2450
CA_[2A]-2A-5A TE82 10 19150 1905 apsk 2 2 1150 1085 2eMM0 | LTER2 20 700 1940 Hammo | LTess 10 2525 8815 22MMO | 2435 2450
CA_[2A]-0A-300 T2 10 19150 1905 apsk 25 3 1150 1985 | mamivo | ress 2 275 s »ammo_|_Lies0 10 9820 2355 | zomvo |32 2450
CA DAL 5A-65A T2 10 19150 1905 apsk 25 25 1150 1985 | aamivo | ress 10 2525 8815 2ammo_|_LTesss 2 o785 2us | zomvo | 235 2450
A [2AL(650) ez 10 19150 1905 apsk 25 25 1150 1985 | wamivo | tese 0 3 2145 axanivo_|_TEBes 0 o954 71648 | xamivo | 2430 2450
CA_2A-[4A]-12A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 2x2 MIMO. LTE B4 20 22175 21325 4x4 MIMO LTE B12 10 5095 7375 2x2 MIMO 24.35 24.50
CA_2A (AL 5A T2 0 19150 1905 apsk 2 3 1150 1985 | 2ommo | s 20 2175 s wammo | utess 10 2525 815 | 2emvo | 2431 2450
A 2660] iR 0 19150 1905 apsk 2 3 1150 1985 | 2ammo | iTEses 2 G678 2us wxammo | Liesss 2 6084 21608 | samivo | 2430 2450
CA 27297308 iTEB2 10 19150 1905 apsk 25 2 1150 1985 | asamivo | Ltess 10 9715 5 »ammo_|_Lies:0 10 9820 2355 | zamvo | 228 2450
CA AL 2650 TEB2 10 19150 1905 apsk 25 25 1150 1985 | aamivo | s 2 700 190 2amMo_|_LTesss 20 o786 2us | zomvo | 2440 2450
CA_[2A]-2A-66A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 2x2 MIMO LTE B2 20 700 1940 4x4 MIMO LTE B66. 20 66786 2145 2x2 MIMO 2433 24.50
CA_[2A]-4A-4A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 4x4 MIMO LTE B4 20 2175 21325 2x2 MIMO LTE B4 10 2350 2150 2x2 MIMO 24.29 2450
CA_[2A]-66A-66A T2 0 19150 1905 apsk 2 3 1150 1985 | mamivo | LTeses 20 G678 215 »aMMo_|_LTEBse 20 7236 200 | zomvo | 23 2450
CA_2A-12A-[66A] wTEs2 0 19150 1905 apsk 3 2 1150 1985 | 2aomvo | uEsn 10 s 715 »aMMo_|_LTesss 2 66786 2us | mamvo | 235 2450
CA_2n-(aA]- 297 iTE2 10 19150 1905 apsk 25 25 1150 1985 | pomimo | s 2 2175 2 sammo_|_Les2 10 o715 25| pamvo | 232 2450
CA_2A-[4A]-7A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 2x2 MIMO_ LTE B4 20 2175 21325 4x4 MIMO LTE B7. 20 3100 2655 2x2 MIMO. 24.30 2450
CA_[2A)-2A-12A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 4x4 MIMO LTE B2 20 700 1940 2x2 MIMO LTE B12 10 5095 731.5 2x2 MIMO 24.30 24.50
A 2122120 wTEs2 0 19150 1905 apsK 3 2 1150 1985 | zamvo | _uee2 2 700 1900 wamivo | UEei2 0 5095 7375 | aamivo | 2aa1 2450
A [2A14A- 128 LTes2 0 19150 1905 apsk 2 3 1150 1985 | mamivo | ress 20 2175 s »amMo | LesL2 10 5095 7375 | 2ammo | 2433 2450
A A4 A iTEs2 0 19150 1905 sk 2 3 1150 1985 | mamimo | s 2 2175 325 2ammo | s 10 2525 815 | zommo | 2433 2450
CA_[2A]-668 LTE B2 10 19150 1905 QPSK 25 25 1150 1985 4x4 MIMO LTE B66 15 66786 2145 2x2 MIMO LTE B66. 5 66879 2154.3 2x2 MIMO 2431 2450
CA_2A-2A-[4A] LTE B2 10 19150 1905 QPSK 25 25 1150 1985 2x2 MIMO_ LTE B2 20 700 1940 2x2 MIMO. LTE B4 20 2175 21325 4x4 MIMO 2431 2450
CA_2A-[4A]-30A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 2x2 MIMO LTE B4 20 2175 21325 4x4 MIMO LTE B30 10 9820 2355 2x2 MIMO 24.36 24.50
CA_2A[66AT-66A i) 0 19150 1905 apsk 3 5 1150 1985 | aamivo | _UiEses 2 G786 2145 wamvo_|_UTEses 2 7236 2190 [ zammo | 2433 2450
CA_(2]- 124308 LTes2 0 19150 1905 apsk 2 3 1150 1985 | samivo | Leew 10 5095 7315 »aMMo_|_LTEs0 10 9820 235 | zamvo |23 2450
A A28 4A B2 0 19150 1905 apsk 3 3 1150 1985 | aamimo | e 2 700 190 2ammo | s 2 2175 21325 | somvo | 2429 2450
CA_[2A]-2A-3A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 2x2 MIMO_ LTE B2 20 700 1940 4x4 MIMO LTEB4 20 2175 21325 2x2 MIMO. 24.30 2450
CA_[2A]-4A-29A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 4x4 MIMO LTE B4 20 2175 21325 2x2 MIMO. LTE B29 10 9715 7225 2x2 MIMO 24.29 2450
CA_[2A]-5A-30A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 4x4 MIMO LTE BS 10 2525 8815 2x2 MIMO. LTE B30 10 9820 2355 2x2 MIMO 24.29 24.50
A [2A]-66¢ B2 0 19150 1905 apsK 3 2 1150 1985 | mamivo | iTeses 2 G785 2us 2aMMo | LTEBss 2 66084 21648 | 20mMo | 2430 2450
CA_2A-2A-(66A] T2 0 19150 1905 apsk 2 2 1150 1985 | 2emimo | s 2 700 190 »aMMo_|_LTEBss 20 66785 2us | mamvo | 2430 2450
CA_2A-[4A}-47 eB2 0 19150 1905 apsk 3 3 1150 1985 | pommo | uees 2 275 s sammo | utess 10 2350 250 | zomvo | 232 2450
Ch_2a{668) ez 0 19150 1905 sk 2 25 1150 1985 | 2amMvo | LTEBss 15 66786 215 “aMMO | LTEBSE B ) 21583 | aamivo | 2430 2450
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1.4.8 LTE Band 30 as PCC

Table 26
Maximum Output Powers

CA_12A-30A-[66A] LTEB30 10 27710 2310 Qpsk 1 2 9820 2355 2eMmo | LTEBL 10 5095 7315 22Mmo | LTEBSS 2 66785 2145 | axamivo | 2526 2525
CA_[2A]-4A-30A LTE 830 10 27710 210 Qpsk 1 2 9820 2355 20MMO_| _LTEB2 20 900 1960 sammo | LTEss 2 2175 21325 | 2omiv0 | 2523 2525
CA_[2A]-29A-30A T£830 10 27710 2310 Qpsk 1 2 9820 2355 20MMO_| B2 20 500 1960 Hamvo | LTEB29 10 o715 725 | 2omiv0 | 2524 2525
CA_[4A]-12A-30A LTE 830 10 27710 2310 Qpsk 1 25 9820 2355 2oMMO | LiEsd 20 2175 21325 | axamiMo | Lresn 10 5095 7375 | pamMiM0 | 2521 2525
CA_5A-30A-[66A] LTEB30 10 27710 2310 Qpsk 1 2 9820 235 22MMo | LTEBS 10 2525 815 22MMO | LTEB6E 2 66786 2145 | axamivo | 2522 2525
CA_2A[4A)-30A LTE 830 10 27710 2310 apsk 1 2 9820 2355 20MMO_| _UTEB2 20 900 1960 20MMO | LTEB4 ) 2175 21325 | aamivo | 2501 2525
CA_[4A]-29A-30A T£830 10 27710 2310 Qpsk 1 2 9820 2355 20MMO_ | EB4 20 275 21325 | axamiMo_ | UEB2 10 o715 725 | om0 | 2523 2525
CA_4A]-5A-30A LT 30 10 27710 2310 Qpsk 1 2 9820 2355 2oMMO | LEsd 20 2175 21325 | axamiMo | Lress 10 2525 8815 | oMM | 2522 2525
CA_[2A]-12A-30A LTEB30 10 27710 2310 Qpsk 1 2 9820 235 22MMo | LEB2 20 500 1960 Hammo | LieBL 10 5095 7375 | 22MiMO | 2520 2525
CA_[2A]-5A-30A LTE 830 10 27710 2310 Qpsk 1 2 9820 2355 2ommo | EB2 20 900 1960 aammo | LTEBs 10 2525 815 | 2omMO | 2524 2525

149 LTEBand7asPCC

Table 27
Maximum Output Powers

26225 22MMO | LTEB7. 20 2680 22MMO | LTEB4 21325 | axaMIMO | 2536 2502

2775 | 26225 | 2»2mmO | LTEB2 | 20 | 900 190 | 22MIMO | LTEB4 | 2175 21325 | 44MIMO | 2529 | 2542 |
| 225 | 2emimo | wTEBa | 20 | 2175 21325 | 44MIMO | LTEB12 | 5095 7375 | 22MIMO | 2531 | 2542 |
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1.5 LAA Downlink Carrier Aggregation

This device supports LAA with downlink carrier aggregation only. It uses carrier aggregation in the downlink to
combine LTE in the unlicensed spectrum (i.e. LTE Band 46) with LTE in the licensed band (served as PCC).
All uplink communications and acknowledgements on the PCC remain identical to specifications when
downlink carrier aggregation is inactive. Due to the wide downlink bandwidth, each Band 46 sub-band,
represented by subscripts A, B, C, and D, was evaluated independently. The general test selection and setup
procedures described in Section 1.2 were applied.

Per FCC KDB Publication 941225 D05Av01r02, no SAR measurements are required for carrier aggregation
configurations when the average output power with downlink only carrier aggregation active is not more than
0.25 dB higher than the average output power with downlink only carrier aggregation inactive.

1.5.1 SISO LAA Downlink Carrier Aggregation RF Conducted Powers
1.5.1.1 LTE Band 13 as PCC

Table 28
Maximum Output Powers

PCC SCC1 Power
LTE Single
— PCC (UL} PCC (DL} scc (ou
Combination PCCBand PCCBW | PCC (UL) Fre( ) Mod PCCUL# | PCCUL | PCC(DL) Fre( ) SCCBand SCCBW | SCC (DL) Fre( ) LTE Tx.Power with DL | Carrier Tx
[MHz] | ch. & : RB  |RBOffset| Ch. & [MHz] | ch. % | CAEnabled(dBm) | Power
[MHz] [MHz] [MHz]
(dBm)
CA_13A-46,A LTE B13 5 23230 782 QPsk 1 0 5230 751 LTE B46,, 20 47290 | 5200 25.42 25.38
CA_13A-46;A LTE B13 5 23230 782 QPSK 1 0 5230 751 LTE B46, 20 48290 | 5300 25.41 25.38
CA_13A-46,A LTE B13 5 23230 782 QPsk 1 0 5230 751 LTE B46, 20 51290 | 5600 25.38 25.38
CA_13A-46,A LTE B13 5 23230 782 QPsK 1 0 5230 751 LTE B46, 20 53140 | 5785 25.37 25.38
15.1.2 LTE Band 4 as PCC
Table 29
Maximum Output Powers
PCC ScC1 Scc2 ScC3 Power
pec(uL) pcc(oL) scc(oL) scc(oL) scc(oL) (R
Combination PCCBW | PCC (UL) PccuLH | PCCUL | Pcc(pL) SCCBW | SCC (DL) SCCBW | scc (D) SCCBW | scc (pL) LTE Tx.Power with DL | Carrier Tx
PCC Band Freq. Mod. Freq. | SCCBand Freq. | ScCBand Freq. | SCCBand Freq.
[MHz] | ch. ] RB ch. e [MHz] | ch. T [MHz] | ch. o) [MHz] ch. ane CAEnabled (dBm) ::x)r
CA_4A-46,A-46,A LTEB4 20 20050 1720 QPSK 1 0 2050 2120 LTE B46,, 20 47090 5180 LTE B46,, 20 53540 5825 - - - - 25.14 25.20
CA_4A-46,A-46,C LTEB4 20 20050 1720 QPSK 1 0 2050 2120 LTE B46, 20 47090 5180 LTE B46,, 20 53540 5825 LTE B46,, 20 53342 5805.2 25.10 25.20
CA_4A-46,A-46,C LTEB4 20 20050 1720 QPSK 1 0 2050 2120 LTE B46, 20 53540 5825 LTE B46,, 20 47090 5180 LTE B46,, 20 47288 5199.8 25.11 25.20
CA_4A-46,D LTEB4 20 20050 1720 QPSK 1 0 2050 2120 LTE B46, 20 47290 5200 LTE B46,, 20 47488 5219.8 LTE B46,, 20 47092 5180.2 25.15 25.20
CA_4A-46,D LTEB4 20 20050 1720 QPSK 1 0 2050 2120 LTE B46, 20 48290 5300 LTE B46, 20 48488 5319.8 LTE B46, 20 48092 5280.2 25.19 25.20
CA_4A-46.D LTEB4 20 20050 1720 QPSK 1 0 2050 2120 LTE B46. 20 51290 5600 LTE B46. 20 51488 5619.8 LTE B46. 20 51092 5580.2 25.20 25.20
CA_4A-46,D LTEB4 20 20050 1720 QPSK 1 0 2050 2120 LTE B46, 20 53140 5785 LTE B46, 20 53338 5804.8 LTE B46, 20 52942 5765.2 25.16 25.20
Table 30
Reduced Output Powers
PCC ScC1 Scc2 ScC3 Power
Combination pecew | pec(uy | 7€ vy pecus | pecut |pec o | €€ (oL sccew | scc(oy | 5 (oL sccew | scc oy | 3¢ (o) sccaw | scc(o) | €€ () | | Ty Power with DL gfrls:m'r:
PecBand | i) | ch. lml L RB [RBOffset| Ch. [::Ii:‘] sceBand | i) | ch. lml sceBand | ey | ch, IF';I'H“I'] sceBand | () [ ch. [ml CA Enabled (dBm) 1(7::.:;—
CA_4A-46,A-46,A LTEB4 20 20050 1720 160AM 1 50 2050 2120 LTE B46,, 20 47090 5180 LTE B46, 20 53540 5825 - - - - 24.03 24.20
CA_4A-46,A-46,C LTEB4 20 20050 1720 160AM 1 50 2050 2120 LTE B46, 20 47090 5180 LTE B46, 20 53540 5825 LTE B46, 20 53342 5805.2 24.03 24.20
CA_4A-46,A-46,C LTE B4 20 20050 1720 160AM 1 50 2050 2120 LTE B46,, 20 53540 5825 LTE B46,, 20 47090 5180 LTE B46,, 20 47288 5199.8 24.06 24.20
CA_4A-46,D LTEB4 20 20050 1720 160AM 1 50 2050 2120 LTE B46,, 20 47290 5200 LTE B46,, 20 47488 5219.8 LTE B46,, 20 47092 5180.2 24.02 24.20
CA_4A-46,0 LTE B4 20 20050 1720 160AM 1 50 2050 2120 LTE B46, 20 48290 5300 LTE B46, 20 48488 5319.8 LTE B46, 20 48092 5280.2 24.05 24.20
CA_4A-46.D LTEB4 20 20050 1720 160AM 1 50 2050 2120 LTE B46. 20 51290 5600 LTE B46, 20 51488 5619.8 LTE B46. 20 51092 5580.2 24.03 24.20
CA_4A-46,D LTEB4 20 20050 1720 160AM 1 50 2050 2120 LTE B46, 20 53140 5785 LTE B46, 20 53338 5804.8 LTE B46, 20 52942 5765.2 24.01 24.20
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1513

LTE Band 66 as PCC

Table 31
Maximum Output Powers

pcc scc1 sccz sccs Power
pec (U pec (oL) scc (o) scc (oL scc(oy) EEID
Combination PCCBW | PCC(UL) PCCUL# | PccuL | Pec (D) SCCBW | scc (pL) SCCBW | scc(pL) SCCBW | scc (pL) LTE Tx.Power with DL | Carrier Tx
pecand | S | ch. req. (e RB ch. | Fred. | sccBand | T cn, | Frea | sccBand Tl ch | Fred: | SccBand 1Tt | oh. | F®% | CAEnabled(dBm) | Power
[MHz] [MHz] [MHz] [MHz] [MHz]
(dBm)
CA_46,A-66A-66A LTE B66 20 132072 1720 QPSK 1 0 66536 2120 LTE B66 20 67236 2190 LTE B46, 20 47290 5200 - - - 25.16 25.20
CA_46,A-66A-66A LTE B66 20 132072 1720 QPSK 1 0 66536 2120 LTE B66 20 67236 2190 LTE B46y 20 48290 5300 - - - - 25.13 25.20
CA_46.A-66A-66A LTE B66 20 132072 1720 QPSK 1 0 66536 2120 LTE B66 20 67236 2190 LTE B46. 20 51290 5600 - - - 25.14 25.20
CA_46,A-66A-66A LTE B66 20 132072 1720 QPSK 1 0 66536 2120 LTE B66 20 67236 2190 LTE B46;, 20 53140 5785 - - - - 25.15 25.20
CA_2A-46,A-46,A-660 | LTEB66 | 20 | 132072 | 1720 | aPsk 1 o [ eess6 | 2120 | ures2 20 | s00 | 1960 | LTE4s, | 20 | 470% | sis0 | LTeBas, | 20 | s3s40 | 5825 25.14 2520
CA_2A-46,A-46,C-66A LTE B66 20 132072 1720 QPSK 1 0 66536 2120 LTEB2 20 900 1960 LTE B46, 20 47090 5180 LTE B46, 20 53540 5825 25.12 25.20
CA_2A-46,A-46,C-66A LTE B66 20 132072 1720 QPSK 1 0 66536 2120 LTE B2 20 900 1960 LTE B46, 20 53540 5825 LTE B46,, 20 47090 5180 25.12 25.20
CA_2A-46,D-66A LTE B66 20 132072 1720 QPSK 1 0 66536 2120 LTEB2 20 900 1960 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 25.10 25.20
CA_2A-464D-66A LTE B66 20 132072 1720 QPSK 1 0 66536 2120 LTE B2 20 900 1960 LTE B46y 20 48290 5300 LTE B46; 20 48488 5319.8 25.11 25.20
CA_2A-46:D-66A TEB66 | 20 | 13202 | 1720 | apsk 1 0 | essss | 2120 | wrem2 20 | o0 | 190 | LTEB46. | 20 | 51200 | 5600 | LTEB46: | 20 | 51488 | 56198 25.10 25.20
CA_2A-46,D-66A LTE B66 20 132072 1720 QPSK 1 0 66536 2120 LTEB2 20 900 1960 LTE B46;, 20 53140 5785 LTE B46;, 20 53338 5804.8 25.12 25.20
Table 32
Reduced Output Powers
PCcC scc1 p scc2 scc3 scca Power
pec(uy) pec(pl) sce (o) sce (o) sce (o) scc (o) (EEEIED
Combination PCCBW |PCC(UL) PccuLt | PccuL | pec(oy) SCCBW | scc (L) SCCBW | scc (pL) SCCBW | scc (pL) sccBw | scc (oL LTE Tx.Power with DL | Carrier Tx
pecand | i) | cn. | Freds | Mod: RB  |RBOffset| ch. | Fre% | SCCBand Ty [ cn, | Fred: | SCCBand Sy | cn. | Fred: | SCCBand | Tt | cn. | Frea: | SccBand N | ch. | P9 | caEnabled(dBm) | Power
[MHz] [MHz] [MHz] [MHz] [MHz] [MHz] {ben)
CA_46,A-66A-66A LTE B66 20 132072 1720 160AM 1 50 66536 2120 LTE B66 20 67236 2190 LTE B46, 20 47290 5200 - - - - 24.04 24.20
CA_46,A-66A-66A LTE B66 20 132072 1720 160AM 1 50 66536 2120 LTE B66 20 67236 2190 LTE B46; 20 48290 5300 - - - - 23.97 24.20
ChdoAeoneon | LB | 20 | 1m0 | 1720 | teaam | 1 so | ees3 | 210 | wemes | 20 | o723 | 210 | iresds. | 20 | suso | sew - - B B 2403 2420
Ch_dehbeAceA | (TEBes | 20 | 13202 | 1720 | teaAm | 1 50 | ees36 | 2120 | teees | 20 | 6723 | 210 | tieeas, | 20 | s30 | s g - B - B 2508 2420
Ch_onasad6n0on | UEBs | 20 | 1m0m | 1720 | teaam | 1 S0 | ees3 | 20 | wem | 20 | oo | 1960 | uresas, | 20 | 4700 | sws0 | tresas, | 20 | 5340 | ses g - - 2407 2420
CA_2A-46,A-46,C-66A LTE B66 20 132072 1720 16QAM 1 50 66536 2120 LTE B2 20 900 1960 LTE B46, 20 47090 5180 LTE B46;, 20 53540 5825 LTE B46;, 20 53342 5805.2 24.14 24.20
CA_2A-46pA-46,C-66A LTE B66 20 132072 1720 16QAM 1 50 66536 2120 LTE B2 20 900 1960 LTE B46;, 20 53540 5825 LTE B46, 20 47090 5180 LTE B46, 20 47288 5199.8 24.11 24.20
CA_2A-46,D-66A LTE B66 20 132072 1720 16QAM 1 50 66536 2120 LTE B2 20 900 1960 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 LTE B46, 20 47092 5180.2 24.12 24.20
CA_2A-464D-66A LTE B66 20 132072 1720 16QAM 1 50 66536 2120 LTE B2 20 900 1960 LTE B46, 20 48290 5300 LTE B46, 20 48488 5319.8 LTE B46, 20 48092 5280.2 24.09 24.20
CA_2A-46.D-66A LTE B66 20 132072 1720 16QAM 1 50 66536 2120 LTE B2 20 900 1960 LTE B46. 20 51290 5600 LTE B46. 20 51488 5619.8 LTE B46. 20 51092 5580.2 24.12 24.20
CA_2A-46,D-66A LTE B66 20 132072 1720 160AM 1 50 66536 2120 LTE B2 20 900 1960 LTE B46;, 20 53140 5785 LTE B46;, 20 53338 5804.8 LTE B46;, 20 52942 5765.2 24.15 24.20
1514 LTE Band 2 as PCC
Table 33
Maximum Output Powers
PcC scc1 p scc2 scc3 scca Power
pec(uy) pec(oy scc(oy) scc(py) scc(oy) scc(oy) (D
‘Combination PCCBand PCCBW | PCC(UL) Freq. Mod. PCCUL# | PCCUL |PCC(DL) Freq. sccBand SCCBW | SCC (DL) Freq. SccBand SCCBW | SCC (DL) Freq. SCCBand SCCBW | SCC(DL) Freq. sccBand SCCBW | SCC (DL) Freq. LTE Tx.Power with DL | Carrier Tx
[MHz] Ch. [MHz] RB  [RBOffset| Ch. [MHz] [MHz] Ch. [MHz] [MHz] Ch. [MHz] [MHz] Ch. MHz] [MHz] Ch. [MHz] CA Enabled (dBm) :::“e;
CA_2A-46,A-46,A-66A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 LTE B46, 20 47090 5180 LTE B46;, 20 53540 5825 LTE B66 20 66786 2145 - - - 25.50 25.46
CA_2A-46,A-46,C-66A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 LTE B46, 20 47090 5180 LTE B46;, 20 53540 5825 LTE B46;, 20 53342 5805.2 LTE B66 20 66786 2145 25.31 25.46
CA_2A-46pA-46,C-66A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 LTE B46; 20 53540 5825 LTE B46, 20 47090 5180 LTE B46, 20 47288 5199.8 LTE B66 20 66786 2145 25.33 25.46
CA_2A-46,D-66A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 LTE B46, 20 47092 5180.2 LTE B66 20 66786 2145 25.32 25.46
CA_2A-464D-66A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 LTE B46; 20 48290 5300 LTE B46, 20 48488 5319.8 LTE B46; 20 48092 5280.2 LTE B66 20 66786 2145 25.32 25.46
CA_2A-46.D-66A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 LTE B46: 20 51290 5600 LTE B46, 20 51488 5619.8 LTE B46. 20 51092 5580.2 LTE B66 20 66786 2145 25.33 25.46
CA_2A-46,D-66A LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 LTE B46, 20 53140 5785 LTE B46y, 20 53338 5804.8 LTE B46;, 20 52942 5765.2 LTE B66 20 66786 2145 25.32 25.46
Table 34
Reduced Output Powers
PCC scc1 p scc2 scc3 scca Power
(REE( Y pec(ol) scc (oL scc(oy) scc(on) scc(oL) GEITED
‘Combination PCCBand PCCBW | PCC(UL) Freq. Mod. PCCUL# | PCCUL | PCC(DL) Freq. SCCBand SCCBW | SCC (DL) Freq. | SCCBand SCCBW | SCC (DL) Freq. SCCBand SCCBW | SCC(DL) Freq. SCCBand SCCBW | SCC (DL) Freq. LTE Tx.Power with DL | Carrier Tx
[MHz] Ch. MHz RB RB Offset| Ch. [MH] [MHz] Ch. [MHz] [MHz] Ch. [MH] [MHz] Ch. [MH] [MHz] Ch. [MH] CAEnabled (dBm) l(’:;“e)r
CA_2A-46,A-46,A-66A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 LTE B46, 20 47090 5180 LTE B46;, 20 53540 5825 LTE B66 20 66786 2145 - - - - 24.46 24.50
CA_2A-46,A-46,C-66A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 LTE B46, 20 47090 5180 LTE B46;, 20 53540 5825 LTE B46;, 20 53342 5805.2 LTE B66 20 66786 2145 24.32 24.50
CA_2A-46pA-46,C-66A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 LTE B46;, 20 53540 5825 LTE B46, 20 47090 5180 LTE B46, 20 47288 5199.8 LTE B66 20 66786 2145 24.30 24.50
CA_2A-46,D-66A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 LTE B46, 20 47092 5180.2 LTE B66 20 66786 2145 24.29 24.50
CA_2A-464D-66A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 LTE B46; 20 48290 5300 LTE B46; 20 48488 5319.8 LTE B46; 20 48092 5280.2 LTE B66 20 66786 2145 24.33 24.50
CA_2A-46.D-66A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 LTE B46. 20 51290 5600 LTE B46. 20 51488 5619.8 LTE B46. 20 51092 5580.2 LTE B66 20 66786 2145 24.35 24.50
CA_2A-46,D-66A LTE B2 10 19150 1905 QPSK 25 25 1150 1985 LTE B46;, 20 53140 5785 LTE B46;, 20 53338 5804.8 LTE B46;, 20 52942 5765.2 LTE B66 20 66786 2145 24.31 24.50
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1515

LTE Band 7 as PCC
Table 35
Maximum Output Powers

PCC ScC1 SCC2 ScC3 Power
PCC(UL) PCC(DL) scc(pL) scc (oL scc (oy) LTE Single
Combination PCCBW | PCC (UL) pccuLi | pecut | pec (oL sccBW | scc (bL) ScCBW | scc (L) sccBw | scc(oL) LTE Tx.Power with DL | Carrier Tx
pecBand | i | ch, | Fred | Mod: RB ch. | Fred. | sccBand | T cn, | Frea [ sccBand Tt ch | Fred- | SCCBand 1Tt | ch. | F% | CAEnabled(dBm) | Power
[MHz] [MHz] [MHz] [MHz] [MHz] e
CA_7A-46,A (1) LTEB7 5 20775 2502.5 QPSK 1 0 2775 2622.5 LTE B46,, 20 47290 5200 - - - - - 25.45 25.42
CA_7A-46:A (1) LTEB7 5 20775 2502.5 QPSK 1 0 2775 2622.5 LTE B46, 20 48290 5300 - - - - - - - - 25.42 25.42
CA_7A-46¢A (1) LTEB7 5 20775 2502.5 QPSK 1 0 2775 2622.5 LTE B46. 20 51290 5600 - - - - - 25.43 25.42
CA_7A-46pA (1) LTEB7 5 20775 2502.5 QPSK 1 0 2775 2622.5 LTE B46;, 20 53140 5785 - - - - - - - - 25.44 25.42
CA_7A-46,C (1) LTEB7 5 20775 2502.5 QPSK 1 0 2775 2622.5 LTE B46, 20 47290 5200 LTE B46, 20 47488 5219.8 - - - - 25.47 25.42
CA_7A-46,C (1) LTEB7 5 20775 2502.5 QPSK 1 0 2775 2622.5 LTE B46, 20 48290 5300 LTE B46, 20 48488 5319.8 - - - - 25.50 25.42
CA_7A-46.C (1) LTEB7 5 20775 2502.5 QPSK 1 0 2775 2622.5 LTE B46. 20 51290 5600 LTE B46 20 51488 5619.8 - - - - 25.49 25.42
CA_7A-46,C (1) LTEB7 5 20775 2502.5 QPSK 1 0 2775 2622.5 LTE B46, 20 53140 5785 LTE B46, 20 53338 5804.8 - - - - 25.48 25.42
CA_7A-46,D (1) LTEB7 5 20775 2502.5 QPSK 1 0 2775 2622.5 LTE B46,, 20 47290 5200 LTE B46, 20 47488 5219.8 LTE B46, 20 47092 5180.2 25.44 25.42
CA_7A-464D (1) LTEB7 5 20775 2502.5 QPSK 1 0 2775 2622.5 LTE B46y 20 48290 5300 LTE B46y 20 48488 5319.8 LTE B46; 20 48092 5280.2 25.45 25.42
CA_7A-46:D (1) LTEB7 5 20775 2502.5 QPSK 1 0 2775 2622.5 LTE B46. 20 51290 5600 LTE B46. 20 51488 5619.8 LTE B46, 20 51092 5580.2 25.46 25.42
CA_7A-46,D (1) LTEB7 5 20775 2502.5 QPSK 1 0 2775 2622.5 LTE B46,, 20 53140 5785 LTE B46;, 20 53338 5804.8 LTE B46;, 20 52942 5765.2 25.48 25.42

1.5.2 4x4 DL MIMO LAA Downlink Carrier Aggregation
LTE Band 4 as PCC

1521

Table 36
Maximum Output Powers

RF Conducted Powers

pcc scc1 scc2 Scc3 Power
Combination rccana| PEC8W [Pectun PN pecus | pecur [recton | "6CY | ouam. | (o fsccaw | sceion | S | ouan. | (oo fsceaw |sceon | SN | ovane | oo sceaw |secion [ 5600 ouam | remepouerwior | (T
[MHz] | ch. [wet] RB  [RBOffset| Ch. ika] Config. [MHz] | Cch. ] Config. [MHz] | Ch. (W] Config. [MHz] | Cch. ] Config. | CAEnabled (dBm) |, " {dm)
CA_[4A]-46,A-46,A LTEB 20 20050 | 1720 apsk 1 o 2050 | 2120 [axamivo| LTEBaS, 20 [ a70%0 | s180 |2emimo| LTEBYs, 20 | s3s40 | 5825 | 22MIMO B - - B 25.13 25.20
CA_[4A]-46,A-46,C LTE B4 20 20050 1720 QPsK 1 0 2050 2120 | 4x4MIMO | LTEB46, 20 47090 5180 | 2x2 MIMO LTE B46, 20 53540 5825 | 2x2 MIMO LTE B46, 20 53342 5805.2 | 2x2 MIMO 2517 25.20
CA_[4A]-46,A-46,C LTE B4 20 20050 1720 QPsK 1 0 2050 2120 | 4x4 MIMO LTE B46;, 20 53540 5825 | 2x2 MIMO LTE B46, 20 47090 5180 [ 2x2 MIMO LTE B46, 20 47288 5199.8 | 2x2 MIMO 25.16 25.20
CA_[4A]-46,D LTEB4 20 20050 1720 QPsk. 1 0 2050 2120 | 4x4MIMO | LTEB46, 20 47290 5200 | 2x2MIMO LTE B46, 20 47488 | 5219.8 | 2x2MIMO |  LTE B46, 20 47092 | 5180.2 | 2x2MIMO 25.18 25.20
CA_[4A]-46,D LTE B4 20 20050 1720 QPsK 1 0 2050 2120 | 4x4 MIMO LTE B46; 20 48290 5300 | 2x2 MIMO LTE B46, 20 48488 5319.8 | 2x2MIMO LTE B46, 20 48092 5280.2 | 2x2 MIMO 25.14 25.20
CA_[4A]-46.D LTE B4 20 20050 1720 QPSK 1 o 2050 2120 | 4x4 MIMO LTE B46. 20 51290 5600 | 2x2 MIMO LTE B46. 20 51488 | 5619.8 | 2x2 MIMO LTE B46 20 51092 5580.2 | 2x2 MIMO 2519 25.20
CA_[4A]-465D tes4 | 20 | 20050 | 1720 | ask 1 0 2050 | 2120 |axamivo | LTE B4, 20 | 53140 | 5785 |22MivO | LTEBds, 20 | 53338 | 58048 | x2MIMO | LTEBa6, 20 | 52042 | 57652 [2x2miMO 25.20 25.20
Table 37
Reduced Output Powers
PcC scc1 scc2 scc3 Power
Combination ke Pec(uL) F:rfe(:.u Mod, | PCCULH | PccuL |pec(oy) 'c:'e(:“ DLARL | (oo [SCCBW [ sccioy SCF‘::U DLARt | ooy [sccBw | sccioy S‘Ffe(:u DLARt | ooy | sceBw | scc(oy SC;;(:I.) DLAnt. | LTETx.Power with DL 2::'_‘:;
[MHz] ch. [MHz] RB  [RBOffset| Ch. [MHz] Config. [MHz] | ch. [MHz] Config. [MHz] | ch. [MHz] Config. [MHz] ch. [MHz] Config. | CAEnabled (dBm) |, = (dBm)
CA_[4A]-26,A-46,A LTEB4 20 20050 | 1720 | 160aM 1 50 2050 | 2120 [4xamivo | LTEBYS, 20 [ 47090 | 5180 [2xamivo| LTEBYS, 20 | s3s0 | 585 [22mimo - - - B 24.08 2420
CA_[4A]-46,A-46,C LTE B4 20 20050 1720 160AM 1 50 2050 2120 | 4x4MIMO |  LTE B46, 20 47090 5180 | 2x2 MIMO. LTE B46, 20 53540 5825 | 2x2MIMO |  LTE B46, 20 53342 5805.2 | 2x2 MIMO 24.09 24.20
CA_[4A]-46,A-46,C LTE B4 20 20050 1720 160AM 1 50 2050 2120 | 4x4 MIMO LTE B46;, 20 53540 5825 | 2x2 MIMO. LTE B46,, 20 47090 5180 | 2x2 MIMO LTE B46,, 20 47288 5199.8 | 2x2 MIMO 24.09 24.20
CA_[4A]-46,D LTE B4 20 20050 1720 160AM 1 50 2050 2120 | 4x4MIMO |  LTE B46, 20 47290 5200 | 2x2MIMO LTE B46, 20 47488 | 5219.8 | 2x2MIMO |  LTE B46, 20 47092 5180.2_| 2x2 MIMO. 24.12 24.20
CA_[4A]-46,D LTE B4 20 20050 1720 160AM 1 50 2050 2120 | 4x4 MIMO LTE B46, 20 48290 5300 | 2x2 MIMO LTE B46, 20 48488 5319.8 | 2x2 MIMO LTE B46,. 20 48092 5280.2_| 2x2 MIMO 24.11 24.20
CA_[4A]-46.D LTEB4 20 20050 | 1720 | 160AM 1 50 2050 | 2120 [4xamivo | LTEB6 20 [ s1290 | 5600 |2xamiMo | LTEBds 20 [ s1488 | 56198 [22mimo| LTEBd6. 20 51092 | 55802 | 22MIMO 2413 2420
CA_[4A]-46,0 LTEB4 20 20050 | 1720 | 160aM 1 50 2050 | 2120 [4xamivo | LTEBYS, 20 [ s340 | 5785 [2xamiMo | LTEB4S, 20 | 53338 | ss48 [2emimo| LTEBs, 20 52942 | 57652 | 2x2MIMO 2416 2420
1522 LTE Band 66 as PCC
Table 38
Maximum Output Powers
pcc scc1 scc2 scc3 Power
Combination pcc gand| PECBW | Pec(uy) P‘:ﬁ‘:“ Mod. | PECuu | Pecut fpec oy 'C;(:“ DLAL | ooog [SCCBW [scc(oy scrf‘(:u DLAt | (g [SCCBW | sccioy “:E‘:“ DLANt | oo g | SCCBW | sccioy sc:::“ DLAnt. | LTETx.Power with DL gf:i’:’;
[MHz] Ch. (M2 RB  [RBOffset| Ch. M) Config. [MHz] | Cch. [MHz] Config. [MHz] | Cch. [Miz) Config. [MHz] ch. [MHz) Config. | CAEnabled (dBm) |, =~ (dBm)
CA_[2A]-46,A-66A LTE B66 20 132072 1720 QPSK 1 0 66536 2120 | 2x2 MIMO LTE B2 20 900 4x4 MIMO LTE B46, 20 47290 5200 | 2x2 MIMO - 25.11 25.20
CA_[2A]-46,A-66A LTEBGG | 20 | 132072 | 1720 apsk 1 o 6653 | 2120 |2amiMO|  LTEB2 20 900 1960 |4x4MIMO | LTEB46, 20 [ 43290 | 5300 |22mimo - - B 25.10 25.20
CA_[2A]-46A-66A LTE B66 20 132072 1720 QPsk 1 0 66536 2120 | 2x2MIMO LTE B2 20 900 1960 | 4x4 MIMO LTE B46. 20 51290 5600 | 2x2 MIMO 25.12 25.20
CA_[2A]-46,A-66A LTE B66 20 132072 1720 QPsK 1 0 66536 2120 | 2x2 MIMO LTE B2 20 900 1960 | 4x4 MIMO LTE B46;, 20 53140 5785 | 2x2 MIMO 25.09 25.20
CA_46,A-46,A-[66A] LTEB66 | 20 | 132072 | 1720 apsk. 1 o 66536 | 2120 |4xamiMo | LTEB4G, 20 [ 47090 | 510 [2emimo| LEB4s, 20 [ s3s40 | sss |2xamimvo = = = = 25.15 25.20
CA_46,A-46,C-[66A] LTE B66 20 132072 1720 QPsK 1 0 66536 2120 | 4x4 MIMO LTE B46, 20 47090 5180 | 2x2 MIMO LTE B46, 20 53540 5825 | 2x2 MIMO LTE B46, 20 53342 5805.2 | 2x2 MIMO 25.15 25.20
CA_46,A-46,C-[66A] LTE B66 20 132072 1720 QPsK 1 0 66536 2120 | 4x4 MIMO LTE B46;, 20 53540 5825 | 2x2 MIMO LTE B46, 20 47090 5180 | 2x2 MIMO LTE B46, 20 47288 5199.8 | 2x2 MIMO 25.18 25.20
(CA_46,D-[66A] LTE B66. 20 132072 1720 QPsk. 1 0 66536 2120 | 4x4 MIMO LTE B46, 20 47290 5200 | 2x2 MIMO LTE B46,, 20 47488 5219.8 | 2x2 MIMO LTE B46,, 20 47092 5180.2 | 2x2MIMO 25.16 25.20
CA_46,D-[66A] LTEBG6 | 20 | 132072 | 1720 QPsk 1 0 66536 | 2120 |axamivo| LTEB4G, 20 | 48200 | 5300 |2amimo| LTEBAS, 20 | asass | 53198 | 22mivo | LTEBYS, 20 48092 | 5280.2 | 2x2MIMO. 25.15 25.20
CA_46.D-[66A] LTE B66 20 132072 1720 QPsK 1 0 66536 2120 | 4x4 MIMO LTE B46, 20 51290 5600 | 2x2 MIMO LTE B46. 20 51488 5619.8 | 2x2 MIMO LTE B46. 20 51092 5580.2_| 2x2 MIMO 2515 25.20
CA_46,D-(66A] LTEBS6 | 20 | 132072 | 1720 QPsk 1 0 66536 | 2120 |4x4MIMO | LTEBdS, 20 | 53140 | 5785 |22MIMO| LTEB4s, 20 | 53338 | 58048 | 2x2MiMO | LTEB4s, 20 52942 | 5765.2 | 2x2 MIMO 2517 25.20
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Table 39
Reduced Output Powers

P scc1 scc2 scc3 Power
Combination ccsang| PCCBW | Pec(uy "icn(:"’ voa, | PECULH | PecuL [pecion 'ﬁ;‘:“ oLant | (oo [sceaw | sccron “Ff!‘:“ oLant. | (oo [sccaw| sccron Sccana | SCCBW [scc(on s‘i‘:" DLANt. | LTE Tx.Power with DL :":L’:‘:;
) | en | O ®  [mofet| ch | (% | confis i) | ch | O | conf. M | ch. ] | an | O | confis. | caEnabled @am) | ST
CA_[2A)-46,A-66A LTE B66 20 132072 | 1720 | 160am 1 5o | 66536 | 2120 [22mimo| 1TEB2 20 900 1960 |axamivo | LTRSS, 20 | an%0 | s200 |22mmo - - - - B 2017 24.20
CA_[2A]-46,A-66A LTE B66 20 13202 | 1720 | 160AM 1 50 | 6653 | 2120 |22miMo| (TEB2 20 900 1960 | axaMIMO | LTE 846, 20 | 4890 | s30 | 22miMo B - B B B 215 24.20
CA_[2A]-46:A-66A LTE B66 20 132072 1720 160AM 1 50 66536 2120 | 2x2 MIMO LTEB2 20 900 1960 | 4x4 MIMO LTE B46 20 51290 5600 | 2x2MIMO - - - - - 24.18 24.20
CA_[2A]-46,A-66A LTE B66 20 132072 1720 160AM 1 50 66536 2120 | 2x2 MIMO LTE B2 20 900 1960 | 4x4 MIMO LTE B46;, 20 53140 5785 | 2x2 MIMO - - - - 24.19 24.20
CA_46,A-46,A-[66A] LTE B66 20 132072 1720 160AM 1 50 66536 2120 | 4x4 MIMO LTE B46, 20 47090 5180 | 2x2 MIMO LTE B46;, 20 53540 5825 | 2x2 MIMO - - - - - 24.12 24.20
CA_46,A-26,C-[66A] LTE B66 20 132072 | 1720 | 160am 1 50 | 6653 | 2120 |axamimo| LTEBds, 20 | 4700 | s180 |2emimo| LTEBds, 20 | s3s40 | ss2s |2emimo| LEBass, 20 | 53342 | 58052 | 22MIMO 2210 2420
CA_46,A-46,C-(66A] LTE B66 20 132072 | 1720 | 160AM 1 50 | 6653 | 2120 |axamimo| LTEBds, 20 | s3sa0 | se2s |2emivo| LTEBSS, 20 | 47000 | sis0 |2emivo| LTEBds, 20 | 4788 | 51998 | 2x2MiMO 2415 24.20
CA_46,D-[66A] LTE B66 20 132072 1720 160AM 1 50 66536 2120 | 4x4 MIMO LTE B46, 20 47290 5200 | 2x2 MIMO LTE B46, 20 47488 | 5219.8 | 2x2MIMO LTE B46, 20 47092 5180.2 | 2x2 MIMO. 24.13 24.20
CA_46,D-[66A] LTE B66 20 132072 1720 160AM 1 50 66536 2120 | 4x4 MIMO LTE B46y 20 48290 5300 | 2x2 MIMO LTE B46y 20 48488 5319.8 | 2x2 MIMO LTE B46y 20 48092 5280.2_| 2x2 MIMO 24.13 24.20
CA_46.D-[66A] LTE B66 20 132072 1720 160AM 1 50 66536 2120 | 4x4 MIMO LTE B46. 20 51290 5600 | 2x2 MIMO LTE B46, 20 51488 5619.8 | 2x2 MIMO LTE B46 20 51092 5580.2_| 2x2 MIMO 24.12 24.20
CA_46,D-[66A] LTE B66 20 132072 | 1720 | 160AM 1 50 | 6653 | 2120 |4xamimo| LTEB4s, 20 | 53140 | s785 |22miMO| LTEB2S, 20 | 53338 | sso48 |22MiMO| LTEBYE, 20 | 5942 | 57652 | x2MIMO .11 24.20
1523 LTE Band 2 as PCC
Table 40
Maximum Output Powers
PcC scc1 scc2 scc3 Power
Combination pcC Band| PCCBW | PCC(UL) P?"(:L) Mod. PCCUL# | PCCUL |PCC(DL) "ife(:ﬂ DLAnt. ScCBand SCCBW | SCC (DL) SOFS.(:‘J DLAnt. ScCBand SCCBW | SCC(DL) SCFC"(:l] DLAnt. SCCBand SCCBW | scc(DL) SC::‘;I.) DLAnt. | LTE Tx.Power with DL :!’:;"’d':
g | o | O w8 [msoftset| ch. | | config. [MHz] | ch. g | Confie ey | on | O | config el | on | O | confip. | cAEnabled (dm) |, TR T
CA_[2A]-46,A-46,A \TEB2 5 19175 | 19075 | apsk 1 o 175 | 10875 |axamivo | LTEBYS, 20 | 4700 | s10 [2emimo| LrEBs, 20 | s3sa0 | sss | 2xamimo - - - B - 20.42 25.46
CA_[2A]-46,A-66A LTE B2 5 19175 1907.5 QPsK 1 0 1175 1987.5 | 4x4 MIMO LTE B46, 20 47290 5200 | 2x2 MIMO LTE B66 20 66786 2145 | 2x2 MIMO - - - - - 25.47 25.46
CA_[2A]-46,A-66A LTE B2 5 19175 1907.5 QPsk 1 0 1175 1987.5 | 4x4 MIMO. LTE B46y, 20 48290 5300 | 2x2 MIMO LTE B66 20 66786 2145 | 2x2MIMO - - - - - 25.41 25.46
CA_[2A]-46.A-66A. TEB2 5 19175 | 19075 | apsk 1 o 175 | 10875 |axamivo | LTEBas 20 | 51290 | se00 |22mimMo|  LTEBSS 20 | 6678 | 2145 | 2x2MIMO N B - B B 25.45 2546
CA_[2A]-46,A-66A LTE B2 5 19175 1907.5 QPsK 1 0 1175 1987.5 | 4x4 MIMO LTE B46; 20 53140 5785 | 2x2 MIMO LTE B66 20 66786 2145 | 2x2MIMO - - - - - 25.48 25.46
CA_[2A]-46,A-46,C LTE B2 5 19175 1907.5 QPsk 1 0 17 1987.5 | 4x4 MIMO LTE B46, 20 47090 5180 | 2x2 MIMO LTE B46,, 20 53540 5825 | 2x2 MIMO LTE B46, 20 53342 5805.2 | 2x2 MIMO 25.44 25.46
CA_[2A)-46,A-46,C LTEB2 5 19175 | 19075 | apsk 1 o 175 | 19875 |axamivo | LTEB4s, 20 | s3sa0 | ses |2emimo| LTEBds, 20 | 470% | s180 |2xamimo| LTEB4s, 20 47288 | 5199.8 | 2x2MIMO. 25.41 25.46
CA_[2A]-46,D LTE B2 5 19175 1907.5 QPSK 1 0 1175 1987.5 | 4x4 MIMO LTE B46, 20 47290 5200 | 2x2 MIMO LTE B46, 20 47488 5219.8 | 2x2 MIMO LTE B46, 20 47092 5180.2_| 2x2 MIMO 25.40 25.46
CA_[2A]-46,0 LTEB2 5 19175 | 19075 | Qpsk 1 o 1175 | 19875 |axamivo | LTEBas, 20 | 48290 | 5300 |2emvo| LTEBMS, 20 | 4sss | 53198 |22MiMO | LTEB4s, 20 48002 | 52802 | 2x2MIMO 25.48 25.46
CA_[2A]-46.D LTE B2 5 19175 1907.5 QPsK 1 0 175 1987.5 | 4x4 MIMO LTE B46 20 51290 5600 | 2x2 MIMO LTE B46 20 51488 | 5619.8 | 2x2 MIMO LTE B46. 20 51092 5580.2_| 2x2 MIMO 25.48 25.46
CA_[2A]-46,D LTE B2 5 19175 1907.5 QPsk 1 0 1175 1987.5 | 4x4 MIMO LTE B46;, 20 53140 5785 | 2x2 MIMO LTE B46;, 20 53338 5804.8 | 2x2 MIMO LTE B46,, 20 52942 5765.2 | 2x2 MIMO 25.45 25.46
Table 41
Reduced Output Powers
PC scc1 scc2 scc3 Power
Combination pccana| PECEW [Pec(uy P(;(’:e(:lj Mod, | PECUL# | PCCUL (peC(oy) PCFS:J DLANE | o pond BW | scc (pL) sc:e(:“' DLANL (o pond BW | scc (oL) secm(qw DLANt | oopong |SCCBW [scc(ol) s(:e(:u DLAnt. | LTETx.Power with DL :‘:::‘::
[MHz] | g A8 [moftset) ch | i | config el | on | o | confis. el | on | O | confs. el | on | G | config. | caEnabled(asm) |, TS
CA_[2A]-46,A-46,A LTE B2 10 19150 1505 QPsk 25 25 1150 1985 | 4x4 MIMO LTE B46, 20 47090 5180 | 2x2 MIMO LTE B46;, 20 53540 5825 | 2x2 MIMO - - - - - 24.49 24.50
CA_[2A]-46,A-66A LTE B2 10 19150 | 1905 | apsk 25 25 1150 | 1985 |axamivo| LTEB4s, 20 | am%0 | 5200 |aamivo| LTEB6S 20 | e6786 | 2145 [ 22miMo B - B B B 24.49 24.50
CA_[2A]-46,A-66A LTEB2 10 19150 | 1905 | apsk 2 2 1150 | 1085 |axamimo| LTERSS, 20 | 48290 | 5300 |2xemiMo| LTEB6S 20 | 66785 | 2145 | 22MM0 - - - N B 20.48 24.50
CA_[2A]-46.A-66A TEB2 10 19150 | 1905 | apsk 2 2 1150 | 1085 |axamimo| LTEBAs 20 | 51290 | se00 |2xemivo|  LTEB6S 20 | e678 | 2145 | 2x2miMO B N N B B 20.48 24.50
CA_[2A]-46,A-66A LTE B2 10 19150 1905 QPsK 25 25 1150 1985 | 4x4 MIMO LTE B46; 20 53140 5785 | 2x2 MIMO. LTE B66 20 66786 2145 | 2x2 MIMO - - - - - 24.50 24.50
CA_[2A]-46,A-46,C LTE B2 10 19150 1905 QPsK. 25 25 1150 1985 | 4x4 MIMO LTE B46, 20 47090 5180 | 2x2 MIMO LTE B46; 20 53540 5825 | 2x2MIMO LTE B46; 20 53342 58052 | 2x2 MIMO 24.50 24.50
CA_[2A]-46,A-46,C LTE B2 10 19150 1905 QPSK 25 25 1150 1985 | 4x4 MIMO LTE B46;, 20 53540 5825 | 2x2 MIMO LTE B46, 20 47090 5180 | 2x2 MIMO LTE B46, 20 47288 5199.8 | 2x2 MIMO 24.48 24.50
CA_[2A]-46,D LTE B2 10 19150 1905 QPsk 25 25 1150 1985 | 4x4 MIMO LTE B46, 20 47290 5200 | 2x2 MIMO LTE B46, 20 47488 5219.8 | 2x2 MIMO LTE B46, 20 47092 5180.2 | 2x2 MIMO. 24.46 24.50
CA_[2A)-46,D LTER2 10 19150 | 1905 | apsk 2 25 1150 | 1085 |axamivo| LTERSS, 20 | 48290 | 5300 |22mimo| LTEBS, 20 | amsss | 53198 | 2emivo | LTEBSS, 20 | 48092 | 52802 | 2x2MiMO 24.49 24.50
CA_[2A]-46.D LTEB2 10 19150 1905 QPsK 25 25 1150 1985 | 4x4 MIMO LTE B46 20 51290 5600 | 2x2 MIMO LTE B46 20 51488 5619.8 | 2x2 MIMO LTE B46 20 51092 55802 | 2x2 MIMO. 24.50 24.50
CA_[2A]-46,D LTE B2 10 19150 1905 QPsK 25 25 1150 1985 | 4x4 MIMO LTE B46;. 20 53140 5785 | 2x2 MIMO. LTE B46;, 20 53338 5804.8 | 2x2MIMO LTE B46, 20 52942 5765.2 | 2x2 MIMO 24.48 24.50
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