APPENDIX F: LTE LOWER BANDWIDTH RF CONDUCTED POWERS

F.1 LTE Lower Bandwidth RF Conducted Powers

F1.1 LTE Band 12

Table F-1
LTE Band 12 Conducted Powers — 5 MHz Bandwidth
LTE Band 12
5 MHz Bandwidth
Low Channel Mid Channel High Channel
. . 23035 23095 23155 MPR Allowed per
Modulation RB Size RB Offset (701.5 MHz) (707.5 MHz) (713.5 MHz) 3GPP [dB] MPR [dB]
Conducted Power [dBm]
1 0 24.00 24.25 24.06 0
1 12 23.95 24.26 24.16 0 0
1 24 24.18 24.08 24.22 0
QPSK 12 0 22.98 23.18 22.98 1
12 6 22.99 23.17 23.03 0-1 1
12 13 23.00 23.06 23.02 1
25 0 22.99 23.20 23.05 1
1 0 23.31 23.38 23.41 1
1 12 23.38 23.44 23.47 0-1 1
1 24 23.40 23.25 23.45 1
16QAM 12 0 21.86 22.18 21.93 2
12 6 21.93 22.20 22.05 0-2 2
12 13 21.95 22.06 22.04 2
25 0 21.92 22.21 22.01 2
Table F-2
LTE Band 12 Conducted Powers — 3 MHz Bandwidth
LTE Band 12
3 MHz Bandwidth
Low Channel Mid Channel High Channel
. . 23025 23095 23165 MPR Allowed per
Modulation | RB Size | RB Offset (700.5 MHz) (707.5 MHz) (714.5 MHz) 3GPP [dB] MPR [dB]
Conducted Power [dBm]
1 0 24.34 24.60 24.45 0
1 7 24.37 24.69 24.51 0 0
1 14 24.39 24.61 24.49 0
QPSK 8 0 23.48 23.65 23.53 1
8 4 23.44 23.68 23.55 0-1 1
8 7 23.49 23.66 23.56 1
15 0 23.49 23.70 23.54 1
1 0 23.41 23.53 23.22 1
1 7 23.17 23.66 23.36 0-1 1
1 14 23.26 23.57 23.47 1
16QAM 8 0 22.00 22.38 22.15 2
8 4 22.03 22.39 22.22 0-2 2
8 7 22.04 22.31 22.19 2
15 0 22.02 22.37 22.16 2
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Table F-3

LTE Band 12 Conducted Powers — 1.4 MHz Bandwidth

LTE Band 12
1.4 MHz Bandwidth
Low Channel Mid Channel High Channel
. : 23017 23095 23173 MPR Allowed per
Modulation RB Size RB Offset (699.7 MHz) (7075 MHz) (715.3 MHz) 3GPP [dB] MPR [dB]
Conducted Power [dBm]
1 0 24.00 2417 24.12 0
1 2 23.90 24.13 24.15 0
1 5 23.96 24.16 24.20 0 0
QPSK 3 0 23.90 24.27 24.13 0
3 2 23.92 24.25 24.17 0
3 3 23.92 24.26 24.15 0
6 0 22.93 23.24 23.15 0-1 1
1 0 23.13 23.54 23.50 1
1 2 23.05 23.49 23.42 1
1 5 23.11 2357 23.43 01 1
16QAM 3 0 23.08 23.45 23.24 1
3 2 23.09 23.46 23.22 1
3 3 23.08 23.48 23.28 1
6 0 22.11 22.40 22.12 0-2 2
F.1.2 LTE Band 13
Table F-4
LTE Band 13 Conducted Powers —5 MHz Bandwidth
LTE Band 13
5 MHz Bandwidth
Mid Channel
. . 23230 MPR Allowed per
Modulation RB Size RB Offset (782.0 MH2) 3GPP [dB] MPR [dB]
Conducted Power
[dBm]
1 0 24.56 0
1 12 24.44 0 0
1 24 24.54 0
QPSK 12 0 23.66 1
12 6 23.60 0-1 1
12 13 23.57 1
25 0 23.62 1
1 0 23.35 1
1 12 23.26 0-1 1
1 24 23.37 1
16QAM 12 0 22.18 2
12 6 22.15 0-2 2
12 13 22.05 2
25 0 22.09 2

Note: LTE Band 13 at 5 MHz bandwidth does not support three non-overlapping channels. Per KDB Publication
941225 D05v02, when a device supports overlapping channel assignment in a channel bandwidth configuration,

the middle channel of the group of overlapping channels should be selected for testing.
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F.1.3 LTE Band 14

Table F-5
LTE Band 14 Conducted Powers — 5 MHz Bandwidth
LTE Band 14
5 MHz Bandwidth
Mid Channel
Modulation RB Size RB Offset (79:23?5’::;;2) MP';GA;ISVEISS]per MPR [dB]
Conducted Power
[dBm]
1 0 24.51 0
1 12 24.60 0 0
1 24 24.58 0
QPSK 12 0 23.55 1
12 6 23.54 0-1 1
12 13 23.44 1
25 0 23.51 1
1 0 23.38 1
1 12 23.45 0-1 1
1 24 23.48 1
16QAM 12 0 22.08 2
12 6 22.05 0-2 2
12 13 22.10 2
25 0 22.14 2

Note: LTE Band 14 at 5 MHz bandwidth does not support three non-overlapping channels. Per KDB Publication
941225 D05v02, when a device supports overlapping channel assignment in a channel bandwidth configuration,
the middle channel of the group of overlapping channels should be selected for testing.
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F.1.4 LTE Band 26
Table F-6
LTE Band 26 Conducted Powers —5 MHz Bandwidth
LTE Band 26 (Cell)
5 MHz Bandwidth
Low Channel Mid Channel High Channel
. . 26715 26865 27015 MPR Allowed per
Modulation | RB Size | RB Offset (816.5 MHz) (8315 MHz) (846.5 MHz) 3GPP [dB]p LAIFIR e[
Conducted Power [dBm]
1 0 24.30 24.44 24.48 0
1 12 24.37 24.45 24.32 0 0
1 24 24.58 24.38 24.49 0
QPSK 12 0 23.43 23.46 23.34 1
12 6 23.43 23.49 23.36 o1 1
12 13 23.54 23.48 23.47 1
25 0 23.48 23.51 23.41 1
1 0 23.96 23.87 24.11 1
1 12 24.04 24.08 24.16 0-1 1
1 24 24.08 24.13 24.03 1
16QAM 12 0 22.42 22.48 22.40 2
12 6 22.47 22.49 22.42 02 2
12 13 22.58 22.49 22.46 2
25 0 22.49 22.54 22.48 2
Table F-7
LTE Band 26 Conducted Powers — 3 MHz Bandwidth
LTE Band 26 (Cell)
3 MHz Bandwidth
Low Channel Mid Channel High Channel
) ) 26705 26865 27025 MPR Allowed per
Modulation | RB Size | RB Offset (815.5 MHz) (8315 MHz) (847.5 MHz) 3GPP [dB]p R CE]
Conducted Power [dBm]

1 0 24.39 24.34 24.33 0
1 7 24.50 24.43 24.44 0 0
1 14 24.46 24.37 24.43 0
QPSK 8 0 23.42 23.44 23.41 1
8 4 23.41 23.47 23.49 01 1
8 7 23.46 23.47 23.52 1
15 0 23.42 23.49 23.52 1
1 0 24.04 23.96 23.84 1
1 7 24.05 24.00 23.95 0-1 1
1 14 24.02 24.04 24.01 1
16QAM 8 0 22.50 22.47 22.42 2
8 4 22.46 22.53 22.50 02 2
8 7 22.51 22.54 22.52 2
15 0 22.48 22.53 22.56 2
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Table F-8

LTE Band 26 Conducted Powers — 1.4 MHz Bandwidth

LTE Band 26 (Cell)
1.4 MHz Bandwidth
Low Channel Mid Channel High Channel
i A 26697 26865 27033 MPR Allowed per
Modulation | RB Size | RB Offset (814.7 MHz) (831.5 MHz) (848.3 MHz) 3GPP [dB]p HIFR L]
Conducted Power [dBm]
1 0 24.07 24.04 24.29 0
1 2 24.32 24.05 24.04 0
1 5 24.33 24.12 24.20 0 0
QPSK 3 0 24.05 23.93 23.90 0
3 2 24.04 23.96 23.86 0
3 3 24.06 24.00 23.85 0
6 0 23.02 23.14 23.19 0-1 1
1 0 23.61 23.51 23.64 1
1 2 23.55 23.58 23.62 1
1 5 23.54 23.65 23.56 0-1 1
16QAM 3 0 22.97 22.94 22.87 1
3 2 22.95 22.96 22.84 1
3 3 22.94 22.97 22.80 1
6 0 21.78 21.86 21.71 0-2 2
F.1.5 LTE Band 5
Table F-9
LTE Band 5 Conducted Powers — 5 MHz Bandwidth
LTE Band 5 (Cell)
5 MHz Bandwidth
Low Channel Mid Channel High Channel
. . 20425 20525 20625 MPR Allowed per
Modulation | RB Size | RB Offset (826.5 MHz) (836.5 MHz) (846.5 MHz) 3GPP [dB] MPR [dB]
Conducted Power [dBm]

1 0 24.42 24.36 24.39 0
1 12 24.42 24.33 24.41 0 0
1 24 24.53 24.33 24.32 0
QPSK 12 0 23.44 23.46 23.43 1
12 6 23.41 23.43 23.43 0-1 1
12 13 23.43 23.43 23.41 1
25 0 23.44 23.46 23.45 1
1 0 23.59 23.41 23.43 1
1 12 23.55 23.43 23.41 0-1 1
1 24 23.45 23.66 23.60 1
16QAM 12 0 22.51 22.48 22.44 2
12 6 22.48 22.52 22.43 0-2 2
12 13 22.50 22.49 22.39 2
25 0 22.46 22.51 22.45 2
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Table F-10

LTE Band 5 Conducted Powers — 3 MHz Bandwidth

LTE Band 5 (Cell)
3 MHz Bandwidth

Low Channel Mid Channel High Channel
: i 20415 20525 20635 MPR Allowed per
Modulation RB Size RB Offset (825.5 MHz) (836.5 MHz) (847.5 MHz) 3GPP [dB] MPR [dB]
Conducted Power [dBm]
1 0 24.54 24.32 24.37 0
1 7 24.59 24.37 24.41 0 0
1 14 24.57 24.31 24.24 0
QPSK 8 0 23.49 23.46 23.45 1
8 4 23.47 23.44 23.43 0-1 1
8 7 23.50 23.45 23.38 1
15 0 23.50 23.48 23.47 1
1 0 23.55 23.30 23.34 1
1 7 23.59 23.37 23.31 0-1 1
1 14 23.50 23.40 23.25 1
16QAM 8 0 22.53 22.54 22.50 2
8 4 22.54 22.49 22.47 0-2 2
8 7 22.58 22.53 22.43 2
15 0 22.54 22.50 22.45 2
Table F-11
LTE Band 5 Conducted Powers — 1.4 MHz Bandwidth
LTE Band 5 (Cell)
1.4 MHz Bandwidth
Low Channel Mid Channel High Channel
. . 20407 20525 20643 MPR Allowed per
Modulation | RB Size | RB Offset (824.7 MHz) (836.5 MHz) (848.3 MHz) 3GPP [dB] MPR [dB]
Conducted Power [dBm]
1 0 24.20 24.13 24.16 0
1 2 24.14 24.11 24.13 0
1 5 24.17 24.15 24.21 0 0
QPSK 3 0 24.07 24.03 24.07 0
3 2 24.05 24.04 24.01 0
3 3 24.04 24.06 23.96 0
6 0 23.32 23.30 23.24 0-1 1
1 0 23.57 23.56 23.59 1
1 2 23.59 23.61 23.56 1
1 5 23.56 23.55 23.53 01 1
16QAM 3 0 22.96 22.97 22.89 1
3 2 22.94 22.94 22.92 1
3 3 22.97 22.98 22.88 1
6 0 21.90 21.89 21.84 0-2 2
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F.1.6 LTE Band 66

Table F-12

LTE Band 66 Conducted Powers — 15 MHz Bandwidth

LTE Band 66 (AWS)
15 MHz Bandwidth
Low Channel Mid Channel High Channel
) ) 132047 132322 132597 MPR Allowed per
Modulation RB Size RB Offset (1717.5 MHz) (1745.0 MHz) (1772.5 MHz) 3GPP [dB] IR [E1Z
Conducted Power [dBm]
1 0 23.18 23.32 23.29 0
1 36 23.08 23.35 23.18 0 0
1 74 23.23 23.37 23.20 0
36 0 22.72 22.67 22.82 1
36 18 22.68 22.66 22.78 01 1
36 37 22.71 22.69 22.79 1
QPSK 75 0 22.84 22.77 22.88 1
15 0 23.21 23.23 23.26 0
15 30 23.19 23.24 23.22 0 0
15 60 23.27 23.23 23.21 0
27 0 22.72 22.65 22.77 1
27 24 22.69 22.67 22.72 0-1 1
27 48 22.71 22.71 22.70 1
1 0 22.38 22,52 22.68 1
1 36 22.30 22.56 22.56 0-1 1
1 74 22.45 22.61 22.47 1
15 0 22.31 22.26 22.38 1
16QAM 15 30 22.26 22.23 22.29 0-1 1
15 60 22.28 22.31 22.23 1
27 0 21.71 21.68 21.72 2
27 24 21.63 21.69 21.69 0-2 2
27 48 21.65 21.75 21.67 2
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Table F-13
LTE Band 66 Conducted Powers — 10 MHz Bandwidth

LTE Band 66 (AWS)
10 MHz Bandwidth

Low Channel Mid Channel High Channel
. ) 132022 132322 132622 MPR Allowed per
Modulation RB Size RB Offset (1715.0 MHz) (1745.0 MHz) (1775.0 MHz) 3GPP [dB] MPR [dB]
Conducted Power [dBm]
1 0 23.03 23.11 23.34 0
1 25 22.87 23.08 23.28 0 0
1 49 23.04 23.15 23.40 0
25 0 22.62 22.68 22.88 1
25 12 22.58 22.75 22.88 01 1
25 25 22.55 22.81 22.91 1
QPSK 50 0 22.63 22.78 22,91 1
15 0 22.69 22.79 22.90 1
15 17 22.64 22.73 22.76 0-1 1
15 35 22.67 22.85 22.74 1
27 0 22.65 22.75 22.92 1
27 12 22.63 22.84 22.92 0-1 1
27 23 22.60 22.90 22.95 1
1 0 22.67 22.58 22.61 1
1 25 2253 22.51 22.48 0-1 1
1 49 22.62 22.65 22.58 1
25 0 21.66 21.63 21.65 2
25 12 21.63 21.67 21.64 0-2 2
160AM 25 25 21.62 21.72 21.72 2
15 0 21.74 21.65 21.74 2
15 17 21.61 21.68 21.75 2
15 35 21.65 21.73 21.71 02 2
27 0 21.68 21.63 21.70 2
27 12 21.63 21.66 21.74 2
27 23 21.62 21.72 21.79 2
Table F-14
LTE Band 66 Conducted Powers — 5 MHz Bandwidth
LTE Band 66 (AWS)
5 MHz Bandwidth
Low Channel Mid Channel High Channel
) ) 131997 132322 132647 MPR Allowed per
Modulation RB Size RB Offset (1712.5 MHz) (1745.0 MHz) (1777.5 MHz) 3GPP [dB] WIFR [E12
Conducted Power [dBm]
1 0 23.34 23.03 23.07 0
1 12 23.25 22.99 23.13 0 0
1 24 23.25 23.03 23.33 0
QPSK 12 0 22.37 22.03 22.11 1
12 6 22.25 22.07 22.12 01 1
12 13 22.26 22.15 22.19 1
25 0 22.31 22.10 22.18 1
1 0 22.95 22.91 23.01 1
1 12 22.90 22.93 22.84 0-1 1
1 24 23.12 22.97 22.91 1
16QAM 12 0 21.84 21.56 21.63 2
12 6 21.75 21.57 21.66 02 2
12 13 21.73 21.47 21.70 2
25 0 21.72 21.53 21.58 2
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Table F-15

LTE Band 66 Conducted Powers — 3 MHz Bandwidth

LTE Band 66 (AWS)
3 MHz Bandwidth

Low Channel Mid Channel High Channel
. ) 131987 132322 132657 MPR Allowed per
Modulation RB Size RB Offset (1711.5 MHz) (1745.0 MHz) (1778.5 MHz) 3GPP [dB] MPR [dB]
Conducted Power [dBm]
1 0 23.03 22.93 23.16 0
1 7 23.11 23.08 23.32 0 0
1 14 23.06 22.82 23.29 0
QPSK 8 0 22.21 22.02 22.14 1
8 4 22.22 22.15 22.18 01 1
8 7 22.18 22.13 22.21 1
15 0 22.21 22.08 22.15 1
1 0 22.84 22.74 22.72 1
1 7 22.91 22.73 22.82 0-1 1
1 14 22.95 22.79 22.88 1
16QAM 8 0 21.70 21.48 21.61 2
8 4 21.66 21.59 21.66 02 2
8 7 21.68 21.60 21.71 2
15 0 21.71 21.57 21.63 2
Table F-16
LTE Band 66 Conducted Powers — 1.4 MHz Bandwidth
LTE Band 66 (AWS)
1.4 MHz Bandwidth
Low Channel Mid Channel High Channel
) ) 131979 132322 132665 MPR Allowed per
Modulation RB Size RB Offset (1710.7 MHz) (1745.0 MHz) (1779.3 MHz) 3GPP [dB] WIFR 12T
Conducted Power [dBm]
1 0 23.19 23.39 23.17 0
1 2 23.23 23.37 23.19 0
1 5 23.25 23.41 23.22 o 0
QPSK 3 0 23.16 23.37 23.32 0
3 2 23.21 23.36 23.29 0
3 3 23.27 23.49 23.28 0
6 0 22.66 22.75 22.61 0-1 1
1 0 22.94 22.98 22.89 1
1 2 23.06 22.95 22.97 1
1 5 23.09 22.99 23.01 01 1
16QAM 3 0 22.81 23.02 22.69 1
3 2 22.76 22.95 22.78 1
3 3 22.70 22.98 22.86 1
6 0 21.97 22.07 21.98 0-2 2
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F.1.7 LTE Band 25
Table F-17
LTE Band 25 Conducted Powers — 15 MHz Bandwidth
LTE Band 25 (PCS)
15 MHz Bandwidth
Low Channel Mid Channel High Channel
: ) 26115 26365 26615 MPR Allowed per
Modulation | RB Size | RB Offset (1857.5 MHz) (1882.5 MHz) (1907.5 MHz) 3GPP [dB]p LSIFR el
Conducted Power [dBm]
1 0 23.26 23.29 23.27 0
1 36 23.47 23.39 23.44 0 0
1 74 23.45 23.30 23.18 0
36 0 22.47 22.52 22.32 1
36 18 22.46 22.51 22.35 01 1
36 37 22.55 2251 22.22 1
QPSK 75 0 22.53 22.60 22.58 1
15 0 23.45 23.47 23.17 0
15 30 23.61 23.56 23.36 0 0
15 60 23.53 23.43 23.08 0
27 0 22.50 22.45 22.31 1
27 24 22.61 2252 22.35 01 1
27 48 22.56 22.45 22.17 1
1 0 22.86 22.81 2251 1
1 36 22.92 22.81 22.58 0-1 1
1 74 22.93 22.69 22.36 1
15 0 2251 22.52 22.31 1
16QAM 15 30 22.64 22.61 22.42 01 1
15 60 2257 22.52 22.18 1
27 0 21.53 21.51 21.41 2
27 24 21.64 21.56 21.41 0-2 2
27 48 21.53 21.52 21.15 2
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Table F-18

LTE Band 25 Conducted Powers — 10 MHz Bandwidth

LTE Band 25 (PCS)
10 MHz Bandwidth
Low Channel Mid Channel High Channel
: ' 26090 26365 26640 MPR Allowed per
Modulation | RB Size | RB Offset (1855.0 MHz) (1882.5 MHz) (1910.0 MHz) 3GPP [dB]p MPR [dB]
Conducted Power [dBm]
1 0 23.29 23.45 23.22 0
1 25 23.40 23.35 23.06 0 0
1 49 23.38 23.35 23.02 0
25 0 22.48 22.41 22.32 1
25 12 22.52 22.43 22.21 01 1
25 25 2251 22.42 22.14 1
QPSK 50 0 2251 22.42 22.32 1
15 0 22.38 2251 22.31 1
15 17 22.56 22.48 22.19 01 1
15 35 2257 22.50 22.11 1
27 0 22,51 22.45 22.28 1
27 12 22.52 22.48 2218 0-1 1
27 23 22.55 22.50 22.16 1
1 0 22.65 23.00 22.74 1
1 25 22.81 22.80 22.49 01 1
1 49 22.64 22.90 22.52 1
25 0 21.53 21.52 21.34 2
25 12 21.59 21.53 21.21 0-2 2
160AM 25 25 21.60 21.56 21.15 2
15 0 21.48 21.62 21.35 2
15 17 21.55 21.53 21.27 2
15 35 21.62 21.54 21.16 02 2
27 0 21.54 21.41 21.33 2
27 12 21.56 21.54 21.26 2
27 23 21.62 21.56 21.20 2
Table F-19
LTE Band 25 Conducted Powers —5 MHz Bandwidth
LTE Band 25 (PCS)
5 MHz Bandwidth
Low Channel Mid Channel High Channel
' ' 26065 26365 26665 MPR Allowed per
Modulation | RB Size | RB Offset (1852.5 MHz) (1882.5 MHz) (1912.5 MHz) 3GPP [dB]p MPR [dB]
Conducted Power [dBm]

1 0 23.33 23.51 23.00 0
1 12 23.41 23.50 22.99 0 0
1 24 23.46 23.53 22.99 0
QPSK 12 0 22.43 22.42 22.13 1
12 6 22.48 22.42 22.08 01 1
12 13 22.53 22.44 22.07 1
25 0 22.50 22.45 22.12 1
1 0 22.66 22.97 22.43 1
1 12 23.05 22.92 22.30 01 1
1 24 22.67 22.90 22.39 1
16QAM 12 0 21.38 21.46 21.09 2
12 6 21.49 21.47 21.07 02 2
12 13 21.50 21.49 21.08 2
25 0 21.56 21.51 21.11 2
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Table F-20

LTE Band 25 Conducted Powers — 3 MHz Bandwidth

LTE Band 25 (PCS)
3 MHz Bandwidth

Low Channel Mid Channel High Channel
: ) 26055 26365 26675 MPR Allowed per
Modulation | RB Size | RB Offset (1851.5 MHz) (1882.5 MHz) (1913.5 MHz) 3GPP [dB]p LAIFIR e[
Conducted Power [dBm]
1 0 23.20 23.31 22.90 0
1 7 23.30 23.37 22.95 0 0
1 14 23.32 23.36 22.92 0
QPSK 8 0 22.37 22.39 22.04 1
8 4 22.37 22.40 22.02 01 1
8 7 22.43 22.40 22.05 1
15 0 22.38 22.41 22.02 1
1 0 22.56 22.83 22.26 1
1 7 22.80 22.86 22.49 01 1
1 14 22.69 22.85 22.21 1
16QAM 8 0 21.42 21.47 21.13 2
8 4 21.41 21.50 21.12 02 2
8 7 21.55 21.49 21.10 2
15 0 21.50 21.53 21.06 2
Table F-21
LTE Band 25 Conducted Powers — 1.4 MHz Bandwidth
LTE Band 25 (PCS)
1.4 MHz Bandwidth
Low Channel Mid Channel High Channel
: : 26047 26365 26683 MPR Allowed per
Modulation | RB Size | RB Offset (1850.7 MHz) (1882.5 MHz) (1914.3 MHz) 3GPP [dB]p MPR [dB]
Conducted Power [dBm]
1 0 23.25 23.37 23.11 0
1 2 23.25 23.35 23.11 0
1 5 23.30 23.39 23.15 0 0
QPSK 3 0 23.36 23.43 23.05 0
3 2 23.38 23.43 23.07 0
3 3 23.36 23.43 23.03 0
6 0 22.35 22.41 22.08 0-1 1
1 0 22.71 22.73 22.33 1
1 2 22.59 22.88 22.31 1
1 5 22.63 22.75 22.33 01 1
16QAM 3 0 22.48 22.62 22.20 1
3 2 22,51 2257 22.13 1
3 3 22.54 22.58 22.17 1
6 0 21.46 21.52 21.28 0-2 2
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F.1.8 LTE Band 7
Table F-22
LTE Band 7 Conducted Powers — 15 MHz Bandwidth
LTE Band 7
15 MHz Bandwidth
Low Channel Mid Channel High Channel
: : 20825 21100 21375 MPR Allowed per
Modulation | RB Size | RB Offset (2507.5 MHz) (2535.0 MHz) (2562.5 MHz) 3GPP [dB]p MPR [dB]
Conducted Power [dBm]
1 0 22.47 22.39 22.40 0
1 36 22.44 22.26 22.38 0 0
1 74 22.53 22.23 22.39 0
36 0 21.41 21.41 21.43 1
36 18 21.34 21.31 21.48 01 1
36 37 21.36 21.27 21.46 1
QPSK 75 0 21.47 21.38 21.67 1
15 0 22.38 22.39 22.39 0
15 30 22.36 22.26 22.53 0 0
15 60 22.34 22.15 22.46 0
27 0 21.41 21.41 21.39 1
27 24 21.37 21.30 21.48 01 1
27 48 21.34 21.22 21.41 1
1 0 21.81 21.67 21.56 1
1 36 21.60 21.56 21.59 01 1
1 74 21.92 21.57 21.84 1
15 0 21.38 21.38 21.40 1
16QAM 15 30 21.38 21.28 21.54 0-1 1
15 60 21.36 21.15 21.48 1
27 0 20.42 20.36 20.45 2
27 24 20.31 20.24 20.52 0-2 2
27 48 20.31 20.19 20.44 2

FCC ID: BCG-A2477

SAR EVALUATION REPORT

Approved by:
Quality Manager

Test Dates:
06/16/2021 — 08/15/2021

DUT Type:
Watch
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Table F-23

LTE Band 7 Conducted Powers — 10 MHz Bandwidth

LTE Band 7
10 MHz Bandwidth
Low Channel Mid Channel High Channel
) ) 20800 21100 21400 MPR Allowed per
Modulation | RB Size | RB Offset (2505.0 MHz) (2535.0 MHz) (2565.0 MHz) 3GPP [dB]p SR el
Conducted Power [dBm]
1 0 22.33 22.37 22.39 0
1 25 22.20 22.20 22.28 0 0
1 49 22.15 22.21 22.44 0
25 0 21.38 21.30 21.48 1
25 12 21.33 21.24 21.39 01 1
25 25 21.25 21.20 21.44 1
QPSK 50 0 21.40 21.28 21.47 1
15 0 21.39 21.40 21.45 1
15 17 21.35 21.25 21.40 0-1 1
15 35 21.26 21.25 21.45 1
27 0 21.36 21.30 21.46 1
27 12 21.34 21.24 21.39 01 1
27 23 21.26 21.20 21.44 1
1 0 21.49 21.83 21.76 1
1 25 21.57 21.54 21.76 01 1
1 49 21.53 21.37 21.86 1
25 0 20.40 20.28 20.45 2
25 12 20.31 20.27 20.40 0-2 2
25 25 20.28 20.26 20.42 2
160AM 15 0 20.44 20.43 20.49 2
15 17 20.32 20.30 20.40 2
15 35 20.23 20.25 20.47 02 2
27 0 20.39 20.28 20.44 2
27 12 20.33 20.18 20.40 2
27 23 20.29 20.25 20.41 2
Table F-24
LTE Band 7 Conducted Powers — 5 MHz Bandwidth
LTE Band 7
5 MHz Bandwidth
Low Channel Mid Channel High Channel
) ) 20775 21100 21425 MPR Allowed per
Modulation | RB Size | RB Offset (2502.5 MHz) (2535.0 MHz) (2567.5 MHz) 3GPP [dB]p MPR [dB]
Conducted Power [dBm]
1 0 22.39 22.29 22.28 0
1 12 22.38 22.24 22.36 0 0
1 24 22.33 22.21 22.47 0
QPSK 12 0 21.36 21.22 21.42 1
12 6 21.35 21.18 21.44 01 1
12 13 21.34 21.16 21.47 1
25 0 21.36 21.20 21.45 1
1 0 21.63 21.66 21.58 1
1 12 21.91 21.53 21.76 0-1 1
1 24 21.58 21.53 21.82 1
16QAM 12 0 20.15 20.19 20.58 2
12 6 20.19 20.20 20.51 02 2
12 13 20.18 20.22 20.59 2
25 0 20.35 20.27 20.38 2

FCC ID: BCG-A2477

SAR EVALUATION REPORT

Approved by:
Quality Manager

Test Dates:

06/16/2021 — 08/15/2021

DUT Type:
Watch

APPENDIX F:
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F.1.9 LTE Band 41
Table F-25
LTE Band 41 Conducted Powers — 15 MHz Bandwidth
LTE Band 41
15 MHz Bandwidth
Low Channel Low-Mid Channel Mid Channel Mid-High Channel High Channel
Modulation | RBSize | RB Offset 39750 40185 40620 41055 41490 WIPIR Alleraves ey MPR [dB]
(2506.0 MHz) (2549.5 MHz) (2593.0 MHz) (2636.5 MHz) (2680.0 MHz) SJERP 2]
Conducted Power [dBm]
1 0 22.25 22.11 22.56 22.28 22.16 0
1 36 22.46 20.22 22.62 22.32 22.22 0 0
1 74 22.49 22.12 22.51 22.23 22.18 0
36 0 21.16 20.98 21.44 2114 21.02 1
36 18 21.29 21.05 21.43 2112 21.05 01 1
36 37 21.30 21.00 21.42 21.10 21.03 1
QPSK 75 0 21.32 21.06 21.43 2117 21.06 1
15 0 22.14 21.95 22.45 22.15 21.99 0
15 20 22.30 22.05 22.48 22.17 22.08 0 0
15 60 22.32 21.95 22.44 22.09 22.02 0
27 0 2117 20.94 21.40 2113 20.99 1
27 24 21.26 21.04 21.42 2114 21.03 01 1
27 48 21.30 20.97 21.40 21.09 21.00 1
1 0 2153 21.08 21.47 21.66 21.47 1
1 36 21.50 2116 21.43 2172 21.26 01 1
1 74 21.34 2112 2136 2163 2111 1
15 0 21.44 21.16 21.28 2152 21.39 1
16QAM 15 20 21.33 21.32 21.25 21.49 21.34 01 1
15 60 2119 2152 21.21 21.47 21.28 1
27 0 20.42 20.33 20.22 20.45 20.37 2
27 24 20.26 20.46 20.20 20.35 20.33 02 2
27 48 20.18 20.51 20.15 20.36 20.31 2
Table F-26
LTE Band 41 Conducted Powers — 10 MHz Bandwidth
LTE Band 41
10 MHz Bandwidth
Low Channel Low-Mid Channel Mid Channel Mid-High Channel High Channel
Modulation | RBSize | RB Offset 39750 40185 40620 41055 41490 WIRRABE (pe7 MPR [dB]
(2506.0 MHz) (2549.5 MHz) (2593.0 MHz) (2636.5 MHz) (2680.0 MHz) SCRLE]
Conducted Power [dBm]
1 0 22.58 22.43 22.55 22.79 22.31 0
1 25 22.48 22.47 2252 22.77 22.28 0 0
1 49 22.39 22.55 2252 22.83 22.27 0
25 0 21.34 21.30 21.37 21.73 21.20 1
25 12 21.27 21.27 21.35 21.70 2116 o1 1
25 25 2131 21.33 2135 21.72 2117 1
QPSK 50 0 21.37 21.29 21.38 21.73 2119 1
15 0 21.38 2131 2141 21.81 21.21 1
15 17 21.32 21.28 21.45 21.77 2119 01 1
15 35 21.27 21.36 21.44 21.76 2121 1
27 0 21.34 21.20 21.34 21.75 21.24 1
27 12 21.33 21.25 2131 21.69 2146 01 1
27 23 21.35 21.32 21.33 21.68 2154 1
1 0 21.38 21.25 2131 21.87 21.46 1
1 25 21.26 21.28 21.47 21.86 21.34 01 1
1 9 21.26 21.44 21.44 21.85 2131 1
25 0 20.21 20.18 20.29 20.56 20.18 2
25 12 20.24 20.16 20.31 20.57 20.15 02 2
160AM 25 25 20.19 20.22 20.29 20.60 20.14 2
15 0 20.34 20.13 20.34 2051 20.17 2
15 17 20.20 20.18 20.30 20.48 20.19 2
15 35 20.25 20.31 20.32 20.60 20.18 02 2
27 0 20.12 20.11 20.33 20.68 20.23 2
27 12 20.13 20.07 20.32 20.62 20.25 2
27 23 20.07 20.14 20.36 20.65 20.19 2

FCC ID: BCG-A2477

SAR EVALUATION REPORT

Approved by:
Quality Manager

Test Dates:
06/16/2021 — 08/15/2021

DUT Type:
Watch
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Table F-27

LTE Band 41 Conducted Powers —5 MHz Bandwidth

LTE Band 41
5 MHz Bandwidth
Low Channel Low-Mid Channel Mid Channel Mid-High Channel High Channel
Modulation | RBSize | RB Offset 39750 40185 40620 41055 41490 MERIAlIowed|per MPR [dB]
(2506.0 MHz) (2549.5 MHz) (2593.0 MHz) (2636.5 MHz) (2680.0 MHz) SERP 1]
Conducted Power [dBm]
1 0 22.62 22.15 22.43 2253 22.25 0
1 1 22.60 22.19 22.34 20.42 22.21 0 0
1 24 22.62 22.24 22.38 22.44 22.26 0
QPSK 12 0 2157 21.18 21.42 21.41 2114 1
12 6 21.54 21.23 21.41 21.34 2115 o1 1
12 13 2152 21.24 21.43 21.35 21.16 1
2 0 2155 21.25 21.40 21.32 2114 1
1 0 21.27 21.09 21.23 21.17 21.22 1
1 1 21.23 21.20 2119 2116 2114 01 1
1 24 21.29 21.19 21.13 2111 21.04 1
16QAM 12 0 20.34 20.13 20.11 20.12 19.97 2
12 6 20.33 20.16 20.07 20.19 20.02 02 2
12 13 20.37 20.18 20.09 20.14 20.04 2
2 0 20.38 20.15 20.30 20.05 20.13 2

FCC ID: BCG-A2477

SAR EVALUATION REPORT

Approved by:
Quality Manager

Test Dates:
06/16/2021 — 08/15/2021

DUT Type:
Watch
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APPENDIX G: PROBE CALIBRATION
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Client

Object

Callbration procedure(s)

Callbration date:

Y
$

,
7,
S

%

Schwelzerischer Kalibrlerdlenst
Service sulsse d'étalonnage
Servizlo svizzero di taratura
Swiss Callbratlon Service

S
Cc
S

Accreditation No.: SCS 0108

Calibration Equipment used (M&TE eritlcal for callbration)

All calibrations have besen conducted in the closed laboratory facllity: environment temperature (22 + 3)°C and humidity < 70%,

M
s

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confldence probability are given on the {ollowing pages and are part of the certiffcate

A7 WL
7/10/2021

Primary Standards 1D # Cal Date (Cettificate No.) Soheduled Callbration
Power meter NRP SN: 104778 03-Apr-19 (No. 217-02892/02893) Apr-20

Power sensor NRP-Z91 SN: 103244 03-Apr-19 (No, 217-02892) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (No. 217-02893) Apr-20

Reference 20 dB Aftenuator SN; 5058 (20k) 04-Apr-19 (No. 217-02894) Apr-20

Type-N mismatch combination SN: 5047.2/ 06327 04-Apr-19 (No. 217-02895) Apr-20

Reference Probe EX3DV4 SN: 7349 29-May-19 (No, EX3-7349_May19) May-20

DAE4 SN: 601 30-Apr-19 (No, DAE4-601_Apri9) Apr-20

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

Power meter E44198

Power sensor HP 84B1A

Power saensor HP 8481A

RF generator R&S SMT-06
Network Analyzer Agllent EB368A

Calibrated by:

Approved by:

SN: GB39512476
SN: US37292783
SN: MY41092317
SN: 100972

SN: US41080477

N

30-Oct-14 (in house chack Fab-19)
07-Oct-15 (in house chack Oct-18)
07-0ct-15 (in house check Oct-18)
15-Jun-15 (in house check Oct-18)
31-Mar-14 (In house check Oct-18)

This calibration certiflcate shall not be reproduced except In full without wrilten approval of the laboratory.

In house check: Qct-20
In house cheok: Qat-20
In house check: Oct-20
In house check: Oct-20
In house check: Oct-19

Issued: June 21, 2018

Certlficate No: D750V3-1057_Jun19
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
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

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, “lIEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

by 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:

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.

» 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.

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filied 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 Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

e 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: D750V3-1057_Jun19 Page 2 of 8




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

DASY Version DASY5 v52.10.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 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 Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m

Measured Head TSL parameters (22.0 £0.2) °C 42.0+6 % 0.88 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 2.11 W/kg

SAR for nominal Head TSL parameters normalized to 1TW

8.52 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

normalized to TW

SAR for nominal Head TSL parameters 5.52 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 B5.5 0.96 mho/m
Measured Body TSL parameters (22.0+£0.2) °C B55+6 % 0.96 mho/m = 6 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.16 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

8.64 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.42 W/kg

SAR for nominal Bedy TSL parameters

normalized to 1W

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

Certificate No: D750¥3-1057_Jun19
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point H08O+46Q

Return Loss -26.7 dB

Antenna Parameters with Body TSL

Impedance, tfransformed to feed point 50560 -35jQ
Return Loss -20.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.036 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

Certificate No: D750V3-1057_Juni9 Page 4 of 8



DASY5 Validation Report for Head TSL

Date: 20.06.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1057

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

Medium parameters vsed: f = 750 MHz; ¢ = 0.88 S/m; g, = 42; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07) @ 750 MHz; Calibrated: 29.05.2019
s Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04,2019

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

DASYS52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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 = 59.97 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.20 W/kg

SAR(1 g) = 2,11 W/kg; SAR(10 g) = 1.37 W/kg

Maximum value of SAR (measured) = 2.82 W/kg

|-6.00

{-8.00

-10.00

0dB =2.82 W/kg =4.50 dBW/kg

Certificate No: D750V3-1057_Juni9 Page 5 of 8




Impedance Measurement Plot for Head TSL

b U Ui b QH oY )
SOO00NO0 M-z 48272 mibl

Chtfyg= 20
Ch1: Start 350,000 MHz

Stop 950.000 hiHz |

0000 b

. h 1 g = [20
: Stant 550,000 hiHa
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DASY5 Validation Report for Body TSL

Date: 13.06.2019
Test Laboratory: SPEAG, Zurich, Switzerland |
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1057

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

Medium parameters used: f = 750 MHz; o = 0.96 S/m; & = 55.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.4, 10,4, 10.4) @ 750 MHz, Calibrated: 29.05.2019

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2019

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

DASY52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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 = 55.17 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.21 W/kg

SAR(1 g) = 2.16 W/kg; SAR(10 g) = 1.42 W/kg

Maximum value of SAR (measured) = 2.86 W/kg

-7.20

-9.60

-12.00
0dB =

.86 W/kg =4.56 dBW/kg

Certificate No: D750V3-1057_Juni9 Page 7 of 8




Impedance Measurement Plot for Body TSL
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18855 Adams Ct, Morgan Hill, CA 95037 USA
Tel. +1.410.290.6652 / Fax +1.410.290.6654
http://www.pctest.com

TEST

oo portal

PC

Certification of Calibration

Object D750V3 — SN: 1057

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date: June 20, 2020

Description: SAR Validation Dipole at 750 MHz.

Calibration Equipment used:

Manufacturer Model Description Cal Date |Cal Interval | Cal Due |Serial Number
Agilent 8753ES S-Parameter Network Analyzer 1/16/2020| Annual 1/16/2021| US39170118
Agilent N5182A MXG Vector Signal Generator 8/19/2019| Annual 8/19/2020| MY47420837

Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu MA2411B Pulse Power Sensor 1/21/2020| Annual 1/21/2021 1207470
Anritsu MA2411B Pulse Power Sensor 1/21/2020| Annual 1/21/2021 1339007
Anritsu ML2495A Power Meter 1/15/2020| Annual 1/15/2021 1328004

Control Company 62344-734 Therm./ Clock/ Humidity Monitor 3/18/2019| Biennial |3/18/2021| 192038436

Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 | Biennial 8/2/2020 181292000

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 | MY53401181

MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Seekonk NC-100 Torque Wrench 7/18/2019| Annual 7/18/2020 N/A
SPEAG DAE4 Dasy Data Acquisition Electronics 1/14/2020| Annual 1/14/2021 793
SPEAG DAE4 Dasy Data Acquisition Electronics 4/15/2020| Annual 4/15/2021 501
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2020| Annual 5/12/2021 1070
SPEAG EX3DV4 SAR Probe 1/20/2020| Annual 1/20/2021 3837
SPEAG EX3DV4 SAR Probe 4/20/2020( Annual 4/20/2021 7532

Measurement Uncertainty = £23% (k=2)

Name Function Signature
Calibrated By: Parker Jones Team Lead Engineer Prkor [Jores
Approved By: Kaitlin O’Keefe Managing Director Nl[,_
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:

6202019 | 6/20/2020

6/20/2019 | 6/20/2020

Object: Date Issued:

Page 2 of 4
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Impedance & Return-Loss Measurement Plot for Head TSL

CHI s11 Ak FS 1: 54,553 o 1.1621 & 246.61 pH ToOR.BEE G080 MHZ
#
Del
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CHI s11 LOG 5 dB/ REF -28 dB 1:-2E.736 dE TOB.EEE BEE MH=z
E
D=1
|
Ca | ———]
T /
I
CEMTER FSH.08H BEE MHz SPAM 480,800 BEE MHz

Object: Date Issued:

D750V3 — SN: 1057 6/20/2020
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Impedance & Return-Loss Measurement Plot for Body TSL

CHI] s11 1UFs 10 47,926 & -44961l 0 47,192 pF ToE.e00 308 MHz
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Del
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Del
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Object: Date Issued:
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PCTEST

18855 Adams Ct, Morgan Hill, CA 95037 USA

ACCRECITED)

e @ Tel. +1.410.290.6652 / Fax +1.410.290.6654 conrRITe
http://www.pctest.com
Object D750V3 — SN: 1057
Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date: June 20, 2021
Description: SAR Validation Dipole at 750 MHz.
Calibration Equipment used:
Manufacturer Model Description Cal Date |Cal Interval | Cal Due [Serial Number
Agilent 8753ES S-Parameter Network Analyzer 4/14/2021 Annual 4/14/2022 | US39170118
Agilent N5182A MXG Vector Signal Generator 12/1/2020 Annual 12/1/2021 | MY47420837
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu MA2411B Pulse Power Sensor 3/9/2021 Annual 3/9/2022 1207470
Anritsu MA2411B Pulse Power Sensor 3/8/2021 Annual 3/8/2022 1339007
Anritsu ML2495A Power Meter 3/4/2021 Annual 3/4/2022 1328004
Control Company 4353 Long Stem Thermometer 10/28/2020| Biennial 10/28/2022| 200670635
Control Company 4040 Therm./Clock/Humidity Monitor 6/29/2019 | Biennial 6/29/2021 192291463
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 9/1/2020 Annual 9/1/2021 | MY53401181
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
Mini-Circuits BW-N20WS5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Seekonk NC-100 Torque Wrench 7/30/2020 | Biennial 7/30/2022 22217
SPEAG DAE4 Dasy Data Acquisition Electronics 10/12/2020| Annual 10/12/2021 1213
SPEAG DAE4 Dasy Data Acquisition Electronics 1/11/2021 Annual 1/11/2022 1645
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2021 Annual 5/12/2022 1070
SPEAG EX3DV4 SAR Probe 3/3/2021 Annual 3/3/2022 7640
SPEAG EX3DV4 SAR Probe 10/21/2020 Annual 10/21/2021 7420

Measurement Uncertainty = £23% (k=2)

Name Function Signature
Calibrated By: Parker Jones Team Lead Engineer Prrkor fones
Approved By: Kaitlin O’Keefe Managing Director NM“
Object: Date Issued:
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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 3-year calibration period
from the calibration date:

6202019 | 6/20/2021 1.036 1704 163 -4.34% 1104 107 -3.08% 50.8 53.6 28 46 0.2 48 -26.7 -30.6 -14.70% PASS

Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL

CHY =11 4 FS 1: 45,664 & —-44141 5 48.875 pF ToE.608 BE0 MH=z
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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

Client

PCTest = = =

Accreditation No.:

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

SCS 0108

Certificate No: D750V 3-1097 :Sep20 .

Object

Calibration procedure(s)

Calibration date:

D750V3 - SN:1097 7

QA CAL-05.v11"

L/If/*{ /10/,20

Callbratfon Procedure for SAR Vaildatlon Sources between 0 7-3 GHz

September 08,2020 = i

Calibration Equipment used (M&TE critical for calibration)

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 facllity: environment temperature (22 + 3)°C and humidity < 70%.

Power sensor HP 8481A
RF generator R&S SMT-08
Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN; MY41092317
SN: 100872

SN: US41080477

Name

07-0c¢t-15 {in house check Oct-18)
07-Oct-15 {in house check Oct-18)
15-Jun-15 (in house check Oct-18)
31-Mar-14 (in house check O¢1-19)

Function

Kalja Pokovie.

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

"aboratory Techmclan' CiE

- Technical Manager * .-

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21

Power sensor NRP-Z81 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21

Power sensor NRP-Z91 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21

Reference 20 dB Attenuator SN: BH8394 (20k) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismatch combination SN: 310082 /06327  31-Mar-20 (No. 217-03104) Apr-21

Refarence Probe EX3DV4 8N: 7349 29-Jun-20 (No. EX3-7348_Jun20) Jun-21

DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Deci9) Dec-20

Secondary Standards 1D # Check Date (in house} Schedulad Cheack
Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Feb-19) In house check: Qct-20
Power sensor HP 8481A SN: US37292783 In house check: Oct-20

in hause check: Oct-20
In house chack: Oct-20
In house check: Oct-20

Signature

lssued: September 8, 2020

Certificate No: D750V3-1097_Sep20
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. . Wity
Calibration Laboratory of \“\‘\\_zﬂ’ o Schweizerischer Kalibrierdienst

. RN
Schmid & Partner i%w Service suisse d'étalonnage
Engineering AG BN Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland s, /"";\T\\:@ Swiss Calibration Service
UM
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Mutltilateral Agreament for the recognition of catibration 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, ““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) 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

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:

o 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.

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 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 unceriainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D750V3-1097_Sep20 Page 2 of 8




Measurement Conditions

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

DASY Version DASY5S V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Fiat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5mm

Frequency 750 MHz + 1 MHz
Head TSI. parameters

The following parameters and calcuiations 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 424 +86 % 0.91 mho/m =86 %

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

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

SAR measured 250 mW input power 2.08 Wikg

SAR for nominal Head TSI parameters

normalized to 1W

8.21 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.35 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

5.34 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 55.5 0.96 mho/m
Measured Body TSL parameters (22.0£0.2)°C 553+6% 0.97 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 2.12 W/kg

SAR for nominal Bady TSI parameters

normalized to 1W

8.41 Wikg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.41 Wikg

SAR for nominal Body TSL parametsrs

normalized to 1W

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

Certificate No: D750V3-1097_5Sep20
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 54.00Q-05iQ

Return Loss -28.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.30-39jQ

Return Loss -27.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.034 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

Certificate No: D750V3-1097_Sep20 Page 4 of 8




DASYS5 Validation Repori for Head TSL

Date: 08.09.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1097

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

Medium parameters used: f = 750 MHz; 6 = 0.91 S/m; & = 42.4; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(9.97, 9.97, 9.97) @ 750 MHz; Calibrated: 29.06.2020
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 27.12.2019
o Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
e DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

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 = 58.27 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3,13 W/kg

SAR(1 g) = 2.08 W/kg; SAR(10 g) = 1.35 W/kg

Smallest distance from peaks to all points 3 dB below = 20.6 mm

Ratio of SAR at M2 to SAR at M1 = 66.3%

Maximum value of SAR (measured) = 2.78 W/kg

0dB =2.78 W/kg = 4.45 dBW/kg

Certificate No: D750V3-1097_Sep20 Page 50of 8




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

Date: 08.09.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1097

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

Mediam parameters used: f =750 MHz; ¢ = 0.97 S/m; & = 55.3; p= 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY3 (IEEE/IEC/ANSI C63.15-2011)

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvE(9.98, 9.98, 9.98) @ 750 MHz; Calibrated: 29.06.2020
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 27.12.2019
e Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005
o DASY52 52.10.4(1527), SEMCAD X 14.6.14(7483)

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

Reference Value = 58.40 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 3.17 W/kg

SAR(1 g) = 2.12 W/kg; SAR(10 g) = 1.41 W/kg

Smallest distance from peaks to all points 3 dB below = 17.5 mm

Ratio of SAR at M2 to SAR at M1 =67%

Maximum value of SAR (measured) = 2.82 W/kg

0 dB = 2.82 W/kg = 4.50 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accredlted by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the sighatories to the EA
Multliateral Agreement for the recognition of calibration certificates

Client

Object

Calibration procedura(s)

Callbration date:

~

This calibration cerlificate documents the traceabillity {o national standards, which realize the physical units of measurements (Sl). { /
The measurements and the uncerlainties with confldenca probabliity are given on the following pages and are part of the certificats,

N7 WL

All calibrations have been conducted in the closed laboratory facllity: environment temperature (22 + 8)°C and humidity < 70%.

7/10/2021
Calibration Equlpment used (M&TE critical for callbration)
Primary Standards ID 4 Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 03-Apr-19 (No, 217-02892/02893) Apr-20
Power sensor NRP-Z91 SN: 103244 03-Apr-19 (No, 217-02892) Apr-20
Power sensor NRP-Z91 SN: 103245 03-Apr-19 (No. 217-02893) Apr-20
Reference 20 dB Attenuatcr SN: 5058 (20k) 04-Apr-19 (No, 217-02894) Apr-20
Type-N mismatch combination SN: 5047.2 /06327 04-Apr-19 (No. 217-02895) Apr-20
Reference Probe EX3DV4 SN: 7349 29-May-19 (No. EX3-7349_May19) May-20
DAE4 SN: 601 30-Apr-19 (No, DAE4-601_Apri9) Apr-20
Secondary Standards 1D # ) Check Date (in house) Scheduled Check
Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Fab-19) In house check: Oct-20
Power sensor HP 8481A SN: US37292783 07-Oct-16 (in house check Oct-18) In house check: Oct-20
Power sensor HP 8481A SN: MY41092317 07-Oct-15 (In house check Oct-18) In house check: Oct-20
RF generator R&S SMT-06 SN; 100972 15-Jun-15 (in house check Oct-18) In house check: Qct-20
Network Analyzer Agilent EG358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In housse check: Oct-19

Callbrated by:

Approved by:

Issued: June 21, 2019

This calibration cerlificate shall not be reproduced except in full without written approval of the laboratory,
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Calibration Laboratory of \\\“\\@?'? Schweizerischer Kalibrierdienst

. K 3 S
Schmid & Partner iiaﬁgé C Service sujsse d'étalonnage
Engineering AG o Tk Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand 4’/,,,/,/:\\\ F S Swiss Calibration Service
U ma
Accredited by the Swiss Accreditation Setvice {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 lquid

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

¢) 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 GHZz"

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.

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.

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

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

e SAR for nominal TSL parameters; The measured TSL parameters are used to caiculate 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 V52.10.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

835 MHz + 1 MHz

Head TSL parameters

The following 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 (22.0£0.2)°C 41.8+£6 % 0.81 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

9.50 W/kg * 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.54 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

6.13 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 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 554 +6 % 0.98 mho/m £ 6 %
Body TSL temperature change during test < 0.5°C -—-- e
SAR resuit with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 2.40 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

1.57 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D835V2-4d040_Jun19
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

impedance, transformed to feed point 496 Q-4.1jQ

Return Loss -27.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.6 2 -6.5jQ

Return Loss -22.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.393 ns

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

The dipele is made of standard semirigid coaxial cable. The center conductor of the feeding line is ditectly 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 hend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASY5 Validation Report for Head TSL

Date: 20.06.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d040

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

Medium parameters used: f = 835 MHz; 6 = 0.91 $/m; & = 41.8; p = 1000 kg/m?
Phantom section: Flat Section

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

DASYS52 Configuration;
= Probe: EX3DV4 - SN7349; ConvF(9.89, 9.89, 9.89) @ 835 MHz; Calibrated: 29.05.2019
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.04.2019
o Phantom: Flat Phantom 4.9 (front); Type: QD 001, P49 AA; Serial: 1001
o DASYS52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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 = 63.05 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 3.60 W/kg

SAR(1 g) = 2.39 W/kg; SAR(10 g) = 1.54 W/kg

Maximum value of SAR (measured) = 3,19 Wrkg

0dB =3.19 W/kg = 5.04 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 13.06.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d040

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

Medium parameters used: f = 835 MHz; o = 0.98 S/m; & = 55.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 |}

DASY52 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(10.16, 10.16, 10.16) @ 835 MHz; Calibrated: 29.05.2019
 Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 4.9 (Back), Type: QD 00R P49 AA: Serial: 1005
«  DASYS52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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 = 57.73 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 3.59 W/kg

SAR(1 g) = 2.4 W/kg; SAR(10 g) = 1.57 W/kg

Maximum value of SAR (measured) = 3.21 W/kg

0 dB =3.21 W/kg =5.07 dBW/kg

Certificate No: D835V2-4d040_Jun19 Page 7 of B




Impedance Measurement Plot for Body TSL
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Certification of Calibration

Object D835V2 — SN: 4d040

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date: June 20, 2020

Description: SAR Validation Dipole at 835 MHz.

Calibration Equipment used:

Manufacturer Model Description Cal Date |Cal Interval | Cal Due |Serial Number
Agilent 8753ES S-Parameter Network Analyzer 1/16/2020| Annual 1/16/2021| US39170118
Agilent N5182A MXG Vector Signal Generator 8/19/2019| Annual 8/19/2020| MY47420837

Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu MA2411B Pulse Power Sensor 1/21/2020| Annual 1/21/2021 1207470
Anritsu MA2411B Pulse Power Sensor 1/21/2020| Annual 1/21/2021 1339007
Anritsu ML2495A Power Meter 1/15/2020| Annual 1/15/2021 1328004

Control Company 62344-734 Therm./ Clock/ Humidity Monitor 3/18/2019| Biennial |3/18/2021| 192038436

Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 | Biennial 8/2/2020 181292000

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 | MY53401181

MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Seekonk NC-100 Torque Wrench 7/18/2019| Annual 7/18/2020 N/A
SPEAG DAE4 Dasy Data Acquisition Electronics 1/14/2020| Annual 1/14/2021 793
SPEAG DAE4 Dasy Data Acquisition Electronics 3/19/2020| Annual 3/19/2021 604
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2020| Annual 5/12/2021 1070
SPEAG EX3DV4 SAR Probe 1/20/2020| Annual 1/20/2021 3837
SPEAG EX3DV4 SAR Probe 3/20/2020| Annual 3/20/2021 7421

Measurement Uncertainty = £23% (k=2)

Name Function Signature
Calibrated By: Parker Jones Team Lead Engineer Prkor [Jores
Approved By: Kaitlin O’Keefe Managing Director Nl[,_
Object: Date Issued:
Page 1 of 4
D835V2 — SN: 4d040 6/20/2020




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:

6/20/2019 | 6/20/2020 1393 1.900 2 5.26% 1226 131 6.85% 49.6 49 0.6 41 28 13 217 -30.6 -10.50% PASS

Object: Date Issued:
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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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ACCRECITED)

CERT #2041.02

Certification of Calibration

Object D835V2 — SN: 4d040

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date: June 20, 2021

Description: SAR Validation Dipole at 835 MHz.

Calibration Equipment used:

Manufacturer Model Description Cal Date |Cal Interval | Cal Due [Serial Number
Agilent 8753ES S-Parameter Network Analyzer 4/14/2021 Annual 4/14/2022 | US39170118
Agilent N5182A MXG Vector Signal Generator 12/1/2020 Annual 12/1/2021 | MY47420837

Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu MA2411B Pulse Power Sensor 3/9/2021 Annual 3/9/2022 1207470
Anritsu MA2411B Pulse Power Sensor 3/8/2021 Annual 3/8/2022 1339007
Anritsu ML2495A Power Meter 3/4/2021 Annual 3/4/2022 1328004

Control Company 4353 Long Stem Thermometer 10/28/2020| Biennial 10/28/2022| 200670635

Control Company 4040 Therm./Clock/Humidity Monitor 6/29/2019 | Biennial 6/29/2021 192291463

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 9/1/2020 Annual 9/1/2021 | MY53401181
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
Mini-Circuits BW-N20WS5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Seekonk NC-100 Torque Wrench 7/30/2020 | Biennial 7/30/2022 22217
SPEAG DAE4 Dasy Data Acquisition Electronics 10/12/2020| Annual 10/12/2021 1213
SPEAG DAE4 Dasy Data Acquisition Electronics 5/11/2021 Annual 5/11/2022 701
SPEAG EX3DV4 SAR Probe 10/21/2020 Annual 10/21/2021 7420
SPEAG EX3DV4 SAR Probe 6/22/2020 Annual 6/22/2021 7416
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2021 Annual 5/12/2022 1070

Measurement Uncertainty = £23% (k=2)

Name Function Signature
Calibrated By: Parker Jones Team Lead Engineer Prrkor fones
Approved By: Kaitlin O’Keefe Managing Director NM“
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 3-year calibration period

from the calibration date:

6/20/2019 | 6/20/2021 1.393 1.900 2.02 6.32% 1226 131 6.85% 49.6 48.8 08 4.1 24 17 -21.7 315 -13.60% PASS

6/202019 | 6/20/2021 1393 1.906 1.96 2.83% 1248 128 2.56% 46.6 45.1 15 6.5 -4.6 19 -224 231 -3.20% PASS

Object: Date Issued:
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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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Calibration procedure(s) QA CAL—_OS vii: i S -
Cahbratlon'Procedure fo_ SAR Valldahon Sources between 0 7 3 GHz

Certificate No: D850V2-1010_Sep20

Calibration date: September 08,2020 =
This calibration cerlificate documents the traceability to national 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 |aboratary facility: environment temperature (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 NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21
Power sensor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100} Apr-21
Pawer sensor NRP-Z91 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21
Reference 20 dB Attenuator SN: BH9394 {20k} 31-Mar-20 (No. 217-03106) Apr-21
Type-N mismatch combination SN: 310982 / 06327 31-Mar-20 (No. 217-03104) Apr-21
Reference Prohe EX3DV4 SN: 7349 29-Jun-20 {No. EX3-7349_Jun20) Jun-21
DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Dec19) Dec-20
Sacondary Standards 1D # Check Date (in house) Scheduled Check
Power meter E4419B SN: GB39512475 30-Oct-14 {in house check Feb-18) In house check: Oct-20
Power sensar HP 8481A SN: US37292783 07-0ci-15 {in house check Cct-18) in house check: Oct-20
Power sensor HP 8481A SN: MY41092317 07-Cct-15 (in house check Oct-18) In house check: Oct-20
RF generator R&S SMT-06 SN: 100872 15-Jun-15 (in house check Oct-18} In house check: Oct-20
Network Analyzer Agilent E8358A | SN: LIS41080477 31-Mar-14 {in house check Oct-19) In house chack: Oct-20

Name Fungtion Signaiure
Calibrated by: Joffray Katzman = . = : U Laboratory Techhiclan v A g
Approved by: ' 'Te:t_;"hnic'el_M_aneger el

issued; September 8, 2020

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

Certificate No: D850V2-1010_Sep20 Page 10of 8
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Calibration Laboratory of {\\“\\k\.//\__’/""/,} Schweizerischer Kalibrierdienst

Schmid & Partner im Service suisse d'éialonnage

Engineering AG T Y Servizio svizzero di taratura
) . L INE - -

Zeughausstrasse 43, 8004 Zurich, Switzerland “, /I/r—"\?\\\\“ Swiss Calibration Service
KU

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)

b)

c)

d)

[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 Technigues”, 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 85%.

Certificate No: D850V2-1010_Sep20 Page 2 ot 8




Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASYS V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 850 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 0.92 mho/m

Measured Head TSL parameters {22.0 0.2} °C 422 +6 % 0.95 mho/m =6 %

Head TSi. 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 2.51 W/kg

SAR for nominal Head TSL parameters

normalized to TW

9.84 Wikg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.62 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

6.37 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 55.2 0.99 mho/m
Measured Body TSL parameters {22.0 £0.2}°C 551 x6% 1.01 mho/m %6 %
Body TSL temperature change during test <0.5°C e
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Condition
SAR measured 250 mW input power 2.53 W/kg

SAR for nominal Body TSL parameters

normalized to TW

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

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

condition

SAR measured

250 mW input power

1.66 W/Kg

SAR for nominal Body TSL parameters

normalized to 1W

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

Cerificate No: D850V2-1010_Sep20
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.70-3.3jQ

Return Loss -29.6 dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.00-54jQ

Return Loss -239dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.432 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 averall 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

Certificate No: D850V2-1010_Sep20
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DASYS5 Validation Report for Head TSL

Date: 08.09.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 850 MHz; Type: D850V2; Serial: D850V2 - SN:1010

Communication System: UID 0 - CW; Frequency: 850 MHz

Medium parameters used: f = 850 MHz; ¢ = 0.95 S/m; & = 42.2; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(9.58, 9.58, 9.58) @ 850 MHz; Calibrated: 29.06.2020
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 27.12.2019
o Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
e DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

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 = 63.13 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.76 W/kg

SAR(1 g) = 2.51 W/kg; SAR(10 g) = 1.62 W/kg

Smallest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M1 = 66.7%

Maximum value of SAR (measured) = 3.33 W/kg

0 dB = 3.33 W/kg = 5.22 dBW/kg

Certificate No; D850V2-1010_Sep20 Page 5 of 8




impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 08.09.2020
Test Laboratory. SPEAG, Zurich, Switzerland .
DUT: Dipole 85¢ MHz; Type: D850V2; Serial: D850V2 - SN:1010

Communication System: UID 0 - CW; Frequency: 850 MHz

Medium parameters used: f = 850 MHz; 6 = 1.01 S/m; & = 55.1; p = 1000 kg/rn3
Phantom section: Flat Section

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

DASYS52 Configuration:
¢« Probe: EX3DV4 - SN7349; ConvF(9.63, 9.63, 9.63) @ 850 MHz; Calibrated: 29.06.2020
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27,12,2019
« Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005
e DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

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 = 62.90 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.69 W/kg

SAR(1 g) = 2.53 W/kg; SAR(10 g) = 1.66 W/kg

Smallest distance from peaks to all points 3 dB below = 15 mm

Ratio of SAR at M2 to SAR at M1 = 68.4%

Maximum value of SAR (measured) = 3.32 W/kg

0dB =3.32 W/kg =521 dBW/kg

Certificate No: D850V2-1010_Sep20 Page 7 of 8




Impedance Measurement Plot for Body TSL
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Engineering AG 3? et NS Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 4//4_\\\\? S Swiss Callbration Service

N
KA

Accradited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service {s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

Object

Calibration procedure(s)

Calibration date:
This calibration cettificate documents the traceabllity to national standards, which realize the physical units of meastrements (St).
The measurements and the uncertaintles with confidence probabiiity are given on the following pages and are part of the certificate. m

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%. 7/10/2

Calibration Equipment used (M&TE critlcal for calibration)

Primary Standards ID # Cal Date (Certificate No.) Scheduled Callbration
Power meter NRP SN: 104778 03-Apr-18 (No., 217-02892/02893) Apr-20

Power sensor NRP-Z91 SN: 103244 03-Apr-19 (No. 217-02892) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (No, 217-02893) Apr-20

Reference 20 dB Attenuator SN: 5058 (20k) 04-Apr-19 (No. 217-02894) Apr-20

Type-N mismatch combination SN: 5047.2 / 06327 04-Apr-19 (No. 217-02895) Apr-20

Reference Probs EX3DV4 SN: 7349 20-May-19 (No. EX3-7349_May19) May-20

DAE4 SN: 601 30-Apr-19 (No. DAE4-601_Apri9) Apr-20

Secondary Standards 1D # ' Check Date {in house) Scheduled Check
Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Feb-19) In house check: Oct-20
Power sensor HP 8481A SN: US37292783 07-Oct-15 (In house check Oct-18) In house check: Oct-20
Power sensor HP 8481A SN: MY41092317 07-Oct-15 (in houss check Oct-18) In house check: Oct-20
RF generator R&S SMT-06 SN: 100972 16-Jun-15 (In house check Oct-18) In house check: Oct-20
Network Analyzer Agllent E8358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-19

o~

Calibrated by:

Approved by:

Issued: June 20, 2019

This calibratlon certlficate shall hot be reproduced except in full without written approval of the laboratory.
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Callb[‘atlon Laboratory of Q\‘:i\\__’//j’?g Schweizerischer Kalibrierdienst
Schmid & Partner M Service suisse d'étalonnage
Engineering AG NG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland s, /ﬁ\‘\\* Swiss Calibration Service
Iy M Eh)
Accredited by the Swiss Accreditation Servica (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, “I[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) 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 cerificate are valid at the frequency indicated.

s 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.

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

e 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.

o 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: D1750V2-1083_Juni9 Page 2 of 8




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

DASY Version DASY5 V52.10.2
Extrapolation Advanced Exirapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5 mm

1750 MHz + 1 MHz

Frequency

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.1 1.37 mho/m
Measured Head TSL parameters (22.0+0.2)°C 40.0+6 % 1.34 mho/m = 6 %
Head TSL temperature change during test <0.5°C e mn
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 8.91 W/kg

SAR for nominal Head TSL parameters normalized to 1W

36.1 W/kg £ 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 250 mW input power 4.70 W/kg

19.0 Wikg =+ 16.5 % (k=2)

SAR for nominal Head TSL parameters normalized to 1W

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 534 1.49 mho/m
Measured Body TSL parameters (22.0+0.2)°C 539 +6% 1.46 mho/m +6 %
Body TSL temperature change during test <0.5°C mn e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 8.14 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

37.1 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

4.88 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

19.7 Wikg = 16.5 % (k=2)

Certificate No: D1750Vv2-1083_Jun1i9
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 506 Q2 -1.1jQ

Return Loss -38.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.1Q-24iQ

Return Loss -28.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.220 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

Certificate No; D1750V2-1083_Jun18 Page 4 of 8




DASY5 Validation Report for Head TSL

’ Date: 19.06.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1083

Communication System: UID 0 - CW; Frequency: 1750 M1z

Medium parameters used: f = 1750 MHz; ¢ = 1.34 S/m; g, = 40; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY 52 Configuration;
o Probe: EX3DV4 - SN7349; ConvF(8.67, 8.67, 8.67) @ 1750 MHz; Calibrated: 29.05.2019
s Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.04.2019
e Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial; 1001
o DASY52 52.10.2(1504); SEMCAD X 14.6,12(7470)

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 = 105.8 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 16.7 W/kg

SAR(1 g) = 8.91 W/kg; SAR(10 g) = 4.7 W/kg

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

0dB =139 W/kg = 11.43 dBW/kg

Certificate No: D1750v2-1083_Jun19 Page 5 of 8




Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 13.06.2019

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1083

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

Medium parameters used: f = 1750 MHz; o = 1.46 S/m; g, = 53.9; p = 1000 kg;”m3
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.45, 8.45, 8.45) @ 1750 MHz; Calibrated: 29.05.2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2019

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

DASY52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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 = 101.8 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 16.2 W/kg

SAR(1 g) = 9.14 W/kg; SAR(10 g) = 4.88 W/kg

Maximum value of SAR (measured) = 13.7 W/kg

0dB = 13.7 W/kg = 11.37 dBW/kg
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Impedance Measurement Plot for Body TSL
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18855 Adams Ct, Morgan Hill, CA 95037 USA
Tel. +1.410.290.6652 / Fax +1.410.290.6654
http://www.pctest.com
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Certification of Calibration

Object D1750V2 — SN: 1083

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date: June 19, 2020

Description: SAR Validation Dipole at 1750 MHz.

Calibration Equipment used:

Manufacturer Model Description Cal Date |Cal Interval | Cal Due |Serial Number
Agilent 8753ES S-Parameter Network Analyzer 1/16/2020| Annual 1/16/2021| US39170118
Agilent N5182A MXG Vector Signal Generator 8/19/2019| Annual 8/19/2020| MY47420837

Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu MA2411B Pulse Power Sensor 1/21/2020| Annual 1/21/2021 1207470
Anritsu MA2411B Pulse Power Sensor 1/21/2020| Annual 1/21/2021 1339007
Anritsu ML2495A Power Meter 1/15/2020| Annual 1/15/2021 1328004

Control Company 62344-734 Therm./ Clock/ Humidity Monitor 3/18/2019| Biennial |3/18/2021| 192038436

Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 | Biennial 8/2/2020 181292000

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 | MY53401181

MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Seekonk NC-100 Torque Wrench 7/18/2019| Annual 7/18/2020 N/A
SPEAG DAE4 Dasy Data Acquisition Electronics 1/14/2020| Annual 1/14/2021 793
SPEAG DAE4 Dasy Data Acquisition Electronics 8/12/2019| Annual 8/12/2020 1408
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2020| Annual 5/12/2021 1070
SPEAG EX3DV4 SAR Probe 1/20/2020| Annual 1/20/2021 3837
SPEAG EX3DV4 SAR Probe 8/29/2019 Annual 8/29/2020 3949

Measurement Uncertainty = £23% (k=2)

Name Function Signature
Calibrated By: Parker Jones Team Lead Engineer Prkor [Jores
Approved By: Kaitlin O’Keefe Managing Director Nl[,_
Object: Date Issued:
Page 1 of 4
D1750V2 — SN: 1083 6/19/2020




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:

6/19/2019 | 6/19/2020 122 3.61 3.69 2.22% 19 194 2.11% 50.6 50 0.6 11 17 06 -38 -36 5.30% PASS

6/19/2019 | 6/19/2020 1.22 3.71 3.83 3.23% 197 204 3.55% 461 45.3 08 2.4 0.7 17 -28 -25.9 7.50% PASS

Object: Date Issued:
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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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ACCRECITED)

CERT #2041.02

Certification of Calibration

Object D1750V2 — SN: 1083

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date: June 19, 2021

Description: SAR Validation Dipole at 1750 MHz.

Calibration Equipment used:

Manufacturer Model Description Cal Date |Cal Interval | Cal Due [Serial Number
Agilent 8753ES S-Parameter Network Analyzer 4/14/2021 Annual 4/14/2022 | US39170118
Agilent N5182A MXG Vector Signal Generator 12/1/2020 Annual 12/1/2021 | MY47420837

Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu MA2411B Pulse Power Sensor 3/9/2021 Annual 3/9/2022 1207470
Anritsu MA2411B Pulse Power Sensor 3/8/2021 Annual 3/8/2022 1339007
Anritsu ML2495A Power Meter 3/4/2021 Annual 3/4/2022 1328004

Control Company 4353 Long Stem Thermometer 10/28/2020| Biennial 10/28/2022| 200670635

Control Company 4040 Therm./Clock/Humidity Monitor 6/29/2019 | Biennial 6/29/2021 192291463

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 9/1/2020 Annual 9/1/2021 | MY53401181
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
Mini-Circuits BW-N20WS5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Seekonk NC-100 Torque Wrench 7/30/2020 | Biennial 7/30/2022 22217
SPEAG DAE4 Dasy Data Acquisition Electronics 10/12/2020| Annual 10/12/2021 1213
SPEAG DAE4 Dasy Data Acquisition Electronics 1/13/2021 Annual 1/13/2022 793
SPEAG EX3DV4 SAR Probe 10/21/2020 Annual 10/21/2021 7420
SPEAG EX3DV4 SAR Probe 1/18/2021 Annual 1/18/2022 3837
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2021 Annual 5/12/2022 1070

Measurement Uncertainty = £23% (k=2)

Name Function Signature
Calibrated By: Parker Jones Team Lead Engineer Prrkor fones
Approved By: Kaitlin O’Keefe Managing Director NM“
Object: Date Issued:
Page 1 of 4
D1750V2 — SN: 1083 6/19/2021




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 3-year calibration period
from the calibration date:

6/19/2019 | 6/19/2021 122 3.61 3.46 -4.16% 1.90 185 -2.63% 50.6 50.3 03 11 05 06 -38 -43.9 -15.50% PASS

6/19/2019 | 6/19/2021 122 371 3.80 2.43% 197 202 2.54% 461 485 24 2.4 25 4.9 -28 -26.7 4.50% PASS

Object: Date Issued:
Page 2 of 4
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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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Calibration l.aboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdlenst
Service sulsse d'étalonnage
‘Servizlo svizzero dl taratura
Swiss Callbratlon Servics

S
C
S

Accredited by the Swiss Accreditation Service {SAS) Accreditatlon No.: SCS 0108
The Swias Accreditation Setvice is onse of the signataries to the EA
Multilateral Agreement for the recognition of calibratlon cetificates

Objeot

Cailbratton procedure(s)

Calibralion date: 3
r B(4

This calibration cenlificate doeuments the traceabliily to natlonal standards, which realize the phystcal units of measurements (St).
The meastirements and the uncertalntles with confidence probablilty are glven on the following pages and are part of the cerlificgls,

\/W

All eaflbrations have been conductad In the closed laboratory facility: environment tempetaiura {22 2 3)°C and humidity < 70%.

7/10/2021

Callbration Equipment used {M&TE critical for callbration)
Primary Standards D # Cal Date (Cerliflcate No.) Scheduled Callbration
Power mater NRP SN: 104778 03-Apr-19 (No. 217-02892/02893) Apr-20
Powst gensor NRP-ZH SN: 103244 03-Apt-19 {No. 217-02852) Apr-20
Power sensor NRP-Z91 SN: 103245 03-Apr-19 (No. 217-02893) Apr-20
Reference 20 dB Attenuator SN: 6058 (20K} 04-Apr-19 {No. 217-02894}) Apr-20
Type-N mismailch combination SN: B047.2/ 06327 04-Apr-18 {No. 217-02885) Apr-20
Refarance Probe EX3DV4 SN: 7349 29-May-19 {No. EX3-7349_May19) May-20
DAE4 SN: 601 30-Apr-19 {No. DAE4-601_Apr19) Apr-20
Secondary Standards D # Chack Date {In houss) Scheduled Check
Power meter E44198 SN: GB39512476 30-Ocl-14 {in house check Feb-19} In house checl: Oct-20
Power sensor HP B4B1A 8N: Usa7202783 07-Oct-15 {in house check Ool-18) In house check: Oci-20
Power sansor HP 8481A SN: MY41082317 07-QOct-16 {In house check Oct-18) In house chack: Ool-20
RF generator R&S SMT-08 SN: 100972 15-Jun-18 {In house check Oci-18) In house check: Oct-20
Network Analyzer Agllent EA358A | SN: US41080477 31-Mar-14 {in houss chack Ocl-18) in house check: Oct-10

M Funcilo Slgnatyr

Calibrated by:

Approved by:

Issued: June 20, 2019

This callbrallon certificals shall not be repraduced except In full without wiilten approvat of the laboratory.
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H H W1y,
Calibration Laboratory of \Q\\—j_)/’

., Schweizerischer Kalibrierdienst

. > -
Schmid & Partner % Service suisse d'étalonnage
Englneerlng AG ] . ;//—/;:-_\-\\;; Servizio sr:izze_ro di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland W’dﬁ\\‘\\ Swiss Calibration Service
gnma
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

ConvF

N/A

tissue simulating liquid
sensitivity in TSL/ NORM x,y,z
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
paraliel 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%.

Certificate No: D1900V2-5d030_Jun19 Page 2 of 8




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

DASY Version

DASY5 V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5 mm

Frequency 1800 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 (22.0+0.2) °C M14+6% 1.39 mho/m + 6 %
Head TSL temperature change during test . <05°C . mn
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.85 W/kg

SAR for nominal Head TSL parameters normalized to TW

39.9 Wikg + 17.0 % (k=2)

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

SAR measured 250 mW input power

5.19 Wikg

SAR for nominal Head TSL parameters normalized to 1W

20.9 W/Kkg x 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 (22.0+0.2)°C 542 +6% 1.50 mho/m + 6 %
Body TSL temperature change during test <05°C - o
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 9.86 W/kg

SAR for nominal Body TSL parameters normalized to 1W

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

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

SAR measured 250 mW input power

5.24 W/kg

SAR for nominal Body TSL parameters normalized to 1W

21.1 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, transfermed to feed point 5000 +4.2jQ

Retumn Loss -27.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4700 +54jQ

Return Loss -24.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.191 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 coaxiai 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
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DASYS5 Validation Report for Head TSL

Date: 19.06.2019

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1200V2 - SN:5d030

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

Medium parameters used: f = 1900 MHz; ¢ = 1.39 S/m; &, = 41.4; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 1900 MHz; Calibrated: 29.05.2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2019

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

DASY52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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 = 109.2 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 9.85 W/kg; SAR(10 g) = 5.19 W/kg

Maximum value of SAR (measured) = 15.3 W/kg

0dB =153 W/kg=11.85 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 19.06.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d030

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

Medium parameters used: f = 1900 MHz; 6 = 1.5 S/m; & = 54.2; p = 1000 kg,r’m3
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(8.42, 8.42, 8.42) @ 1900 MHz; Calibrated: 29.05.2019
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated; 30.04.2019
¢ Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASYS52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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 = 104.1 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.6 W/kg

SAR(1 g) = 9.86 W/kg; SAR(10 g) = 5.24 W/kg

Maximum value of SAR (measured) = 15.0 W/kg

0dB=15.0W/kg=11.76 dBW/kg
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Impedance Measurement Plot for Body TSL
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Certification of Calibration

Object D1900V2 — SN: 5d030

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date: June 19, 2020

Description: SAR Validation Dipole at 1900 MHz.

Calibration Equipment used:

Manufacturer Model Description Cal Date |Cal Interval | Cal Due |Serial Number
Agilent 8753ES S-Parameter Network Analyzer 1/16/2020| Annual 1/16/2021| US39170118
Agilent N5182A MXG Vector Signal Generator 8/19/2019( Annual 8/19/2020| MY47420837

Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu MA2411B Pulse Power Sensor 1/21/2020| Annual 1/21/2021 1207470
Anritsu MA2411B Pulse Power Sensor 1/21/2020| Annual 1/21/2021 1339007
Anritsu ML2495A Power Meter 1/15/2020( Annual 1/15/2021 1328004

Control Company 62344-734 Therm./ Clock/ Humidity Monitor 3/18/2019| Biennial |3/18/2021| 192038436

Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 | Biennial 8/2/2020 181292000

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 | MY53401181

MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Seekonk NC-100 Torque Wrench 7/18/2019( Annual 7/18/2020 N/A
SPEAG DAE4 Dasy Data Acquisition Electronics 1/14/2020| Annual 1/14/2021 793

SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2020| Annual 5/12/2021 1070

SPEAG EX3DV4 SAR Probe 1/20/2020| Annual 1/20/2021 3837

Measurement Uncertainty = £23% (k=2)

Name Function Signature
Calibrated By: Parker Jones Team Lead Engineer Frker [Jones
Approved By: Kaitlin O’Keefe Managing Director Nl[,_
Object: Date Issued:
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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:

6/19/2019 | 6/19/2020

1.191 3.99 4.29 7.52% 211 2.2 4.21% a7 45.1 19 54 25 2.9 -24 -25 -4.20% PASS
Object: Date Issued:
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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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ACCRECITED)

CERT #2041.02

Certification of Calibration

Object D1900V2 — SN: 5d030

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date: June 19, 2021

Description: SAR Validation Dipole at 1900 MHz.

Calibration Equipment used:

Manufacturer Model Description Cal Date |Cal Interval | Cal Due [Serial Number
Agilent 8753ES S-Parameter Network Analyzer 4/14/2021 Annual 4/14/2022 | US39170118
Agilent N5182A MXG Vector Signal Generator 12/1/2020 Annual 12/1/2021 | MY47420837

Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu MA2411B Pulse Power Sensor 3/9/2021 Annual 3/9/2022 1207470
Anritsu MA2411B Pulse Power Sensor 3/8/2021 Annual 3/8/2022 1339007
Anritsu ML2495A Power Meter 3/4/2021 Annual 3/4/2022 1328004

Control Company 4353 Long Stem Thermometer 10/28/2020| Biennial 10/28/2022| 200670635

Control Company 4040 Therm./Clock/Humidity Monitor 6/29/2019 | Biennial 6/29/2021 192291463

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 9/1/2020 Annual 9/1/2021 | MY53401181
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Seekonk NC-100 Torque Wrench 7/30/2020 | Biennial 7/30/2022 22217
SPEAG DAE4 Dasy Data Acquisition Electronics 10/12/2020| Annual 10/12/2021 1213
SPEAG DAE4 Dasy Data Acquisition Electronics 1/13/2021 Annual 1/13/2022 793
SPEAG EX3DV4 SAR Probe 10/21/2020 Annual 10/21/2021 7420
SPEAG EX3DV4 SAR Probe 1/18/2021 Annual 1/18/2022 3837
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2021 Annual 5/12/2022 1070

Measurement Uncertainty = £23% (k=2)

Name Function Signature
Calibrated By: Parker Jones Team Lead Engineer Prrkor fones
Approved By: Kaitlin O’Keefe Managing Director ?’\DM‘_
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 3-year calibration period
from the calibration date:

6/19/2019 | 6/19/2021 1191 3.99 4.09 2.51% 2.09 2.08 -0.48% 50 54.9 4.9 4.2 0.5 37 -27.6 -26.6 3.70% PASS

6/19/2019 | 6/19/2021 1191 3.99 411 3.01% 211 211 0.00% 47 514 44 54 75 21 24 -23.4 2.60% PASS

Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL
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