
























































8.4

SAR Measurement Conditions for LTE

LTE modes were tested according to FCC KDB 941225 D05v02 publication. Please see notes after the
tabulated SAR data for required test configurations. Establishing connections with base station simulators
ensure a consistent means for testing SAR and are recommended for evaluating SAR [4]. The R&S
CMWS500 was used for LTE output power measurements and SAR testing. Closed loop power control
was used so the UE transmits with maximum output power during SAR testing.

8.4.1 Spectrum Plots for RB Configurations

A properly configured base station simulator was used for SAR tests and power measurements.
Therefore, spectrum plots for RB configurations were not required to be included in this report.

8.4.2 MPR

MPR is permanently implemented for this device by the manufacturer. The specific manufacturer
target MPR is indicated alongside the SAR results. MPR is enabled for this device, according to
3GPP TS36.101 Section 6.2.3 — 6.2.5 under Table 6.2.3-1.

8.4.3 A-MPR

A-MPR (Additional MPR) has been disabled for all SAR tests by setting NS=01 on the base
station simulator.

8.4.4 Required RB Size and RB Offsets for SAR Testing
According to FCC KDB 941225 D0O5v02r01:

a. Per Section 5.2.1, SAR is required for QPSK 1 RB Allocation for the largest bandwidth

i. The required channel and offset combination with the highest maximum output
power is required for SAR.

ii. When the reported SAR is " 0.8 W/kg, testing of the remaining RB offset
configurations and required test channels is not required. Otherwise, SAR is
required for the remaining required test channels using the RB offset
configuration with highest output power for that channel.

iii. When the reported SAR for a required test channel is > 1.45 W/kg, SAR is
required for all RB offset configurations for that channel.

b. Per Section 5.2.2, SAR is required for 50% RB allocation using the largest bandwidth
following the same procedures outlined in Section 5.2.1.

c. Per Section 5.2.3, QPSK SAR is not required for the 100% allocation when the highest
maximum output power for the 100% allocation is less than the highest maximum output
power of the 1 RB and 50% RB allocations and the reported SAR for the 1 RB and 50%
RB allocations is < 0.8 W/kg.

d. Per Section 5.2.4 and 5.3, SAR tests for higher order modulations and lower bandwidths
configurations are not required when the conducted power of the required test
configurations determined by Sections 5.2.1 through 5.2.3 is less than or equal to ¥> dB
higher than the equivalent configuration using QPSK modulation and when the QPSK
SAR for those configurations is <1.45 W/kg.
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8.5 SAR Testing with 802.11 Transmitters

Normal network operating configurations are not suitable for measuring the SAR of 802.11 a/b/g/n
transmitters. Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce
undesirable variations in SAR results. The SAR for these devices should be measured using chipset
based test mode software to ensure the results are consistent and reliable. See KDB Publication 248227
D01v01r02 for more details.

8.5.1 General Device Setup

Chipset based test mode software is hardware dependent and generally varies among
manufacturers. The device operating parameters established in test mode for SAR measurements
must be identical to those programmed in production units, including output power levels, amplifier
gain settings and other RF performance tuning parameters. The test frequencies should correspond
to actual channel frequencies defined for domestic use. SAR for devices with switched diversity
should be measured with only one antenna transmitting at a time during each SAR measurement,
according to a fixed modulation and data rate. The same data pattern should be used for all
measurements.

8.5.2  Frequency Channel Configurations [27]

For 2.4 GHz, the highest average RF output power channel between the low, mid and high channel at
the lowest data rate was selected for SAR evaluation in 802.11b mode. 802.11g/n modes and higher
data rates for 802.11b were additionally evaluated for SAR if the output power of the respective mode
was 0.25 dB or higher than the powers of the SAR configurations tested in the 802.11b mode.

For 5 GHz, the highest average RF output power channel across the default test channels at the
lowest data rate was selected for SAR evaluation in 802.11a. When the adjacent channels are higher
in power then the default channels, these “required channels” were considered instead of the default
channels for SAR testing. 802.11n modes and higher data rates for 802.11a were evaluated only if
the respective mode was more than 0.25 dB higher than the 802.11a lowest data rate.

If the maximum extrapolated peak SAR of the zoom scan for the highest output channel was less
than 1.6 W/kg or if the 1g averaged SAR was less than 0.8 W/kg, SAR testing was not required for
the other test channels in the band.

Full SAR tests for all IEEE 802.11ac configurations are not required because the average output
power is not more than 0.25 dB higher than IEEE 802.11a mode. IEEE 802.11ac is evaluated for the
highest IEEE 802.11a position in each 5 GHz band and exposure condition.
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9.3.2

LTE Band 5 (Cell)

Table 9-3
LTE Band 5 (Cell) Conducted Powers - 10 MHz Bandwidth

o Jcrame [ BT Tuousaion [r s | o | pcomorees | e | o owed
836.5 20525 10 QPSK 1 0 22.96 0 0
836.5 20525 10 QPSK 25 23.10 0 0
836.5 20525 10 QPSK 49 23.13 0 0
836.5 20525 10 QPSK 25 0 21.99 1 0-1
836.5 20525 10 QPSK 25 12 21.94 1 0-1
836.5 20525 10 QPSK 25 25 21.96 1 0-1

5 836.5 20525 10 QPSK 50 21.82 1 0-1

= 836.5 20525 10 16QAM 1 21.80 1 0-1
836.5 20525 10 16QAM 1 25 21.90 1 0-1
836.5 20525 10 16QAM 1 49 21.92 1 0-1
836.5 20525 10 16QAM 25 0 20.98 2 0-2
836.5 20525 10 16QAM 25 12 20.85 2 0-2
836.5 20525 10 16QAM 25 25 20.90 2 0-2
836.5 20525 10 16QAM 50 0 20.78 2 0-2

LTE Band 5 at 10 MHz Bandwidth does not support three non-overlapping channels. Per KDB 941225
D05v02, when a device supports overlapping channel assignment in a channel bandwidth configuration,
the mid channel of the group of overlapping channels should be selected for testing.
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LTE Band 5 (Cell) Conducted Powers - 5 MHz Bandwidth

Table 9-4

" iy | Crannel | PRI | Moduiation [RBSize | o | powerism] | - 1a8] | per 5GP (a8
826.5 20425 5 QPSK 1 0 23.06 0 0
826.5 20425 5 QPSK 1 12 23.04 0 0
826.5 20425 5 QPSK 1 24 23.03 0 0
826.5 20425 5 QPSK 12 0 21.94 1 0-1
826.5 20425 5 QPSK 12 6 21.93 1 0-1
826.5 20425 5 QPSK 12 13 22.05 1 0-1

5 826.5 20425 5 QPSK 25 0 21.87 1 0-1
- 826.5 20425 5 16-QAM 0 22.03 1 0-1
826.5 20425 5 16-QAM 12 22.11 1 0-1
826.5 20425 5 16-QAM 24 22.03 1 0-1
826.5 20425 5 16-QAM 12 0 20.96 2 0-2
826.5 20425 5 16-QAM 12 6 20.92 2 0-2
826.5 20425 5 16-QAM 12 13 20.97 2 0-2
826.5 20425 5 16-QAM 25 0 20.80 2 0-2
836.5 20525 5 QPSK 1 0 22.91 0 0
836.5 20525 5 QPSK 1 12 23.11 0 0
836.5 20525 5 QPSK 1 24 23.07 0 0
836.5 20525 5 QPSK 12 0 22.03 1 0-1
836.5 20525 5 QPSK 12 6 21.98 1 0-1
836.5 20525 5 QPSK 12 13 22.10 1 0-1
- 836.5 20525 5 QPSK 25 0 21.87 1 0-1
2| 8365 20525 5 16-QAM 0 21.88 1 0-1
836.5 20525 5 16-QAM 12 22.02 1 0-1
836.5 20525 5 16-QAM 1 24 21.90 1 0-1
836.5 20525 5 16-QAM 12 0 21.04 2 0-2
836.5 20525 5 16-QAM 12 6 20.97 2 0-2
836.5 20525 5 16-QAM 12 13 21.05 2 0-2
836.5 20525 5 16-QAM 25 0 20.82 2 0-2
846.5 20625 5 QPSK 0 23.03 0 0
846.5 20625 5 QPSK 12 22.92 0 0
846.5 20625 5 QPSK 24 22.96 0 0
846.5 20625 5 QPSK 12 0 22.07 1 0-1
846.5 20625 5 QPSK 12 6 21.99 1 0-1
846.5 20625 5 QPSK 12 13 22.00 1 0-1
g| 8465 20625 5 QPSK 25 0 21.93 1 0-1
I| 8465 20625 5 16-QAM 1 0 21.74 1 0-1
846.5 20625 5 16-QAM 12 21.76 1 0-1
846.5 20625 5 16-QAM 24 21.75 1 0-1
846.5 20625 5 16-QAM 12 0 21.12 2 0-2
846.5 20625 5 16-QAM 12 6 21.06 2 0-2
846.5 20625 5 16-QAM 12 13 21.02 2 0-2
846.5 20625 5 16-QAM 25 0 20.89 2 0-2
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9.4  WLAN Conducted Powers

Table 9-5
IEEE 802.11b Average RF Power
802.11b (2.4 GHz) Conducted Power [dBm]
Freq
Mode Channel Data Rate [Mbps]
[MHZ] 1 2 5.5 11
802.11b 2412 1* 16.89 16.16 16.32 16.27
802.11b 2437 6* 17.03 16.38 16.42 16.41
802.11b 2462 11* 16.62 16.01 16.06 16.10
Table 9-6
IEEE 802.11g Average RF Power
802.11g (2.4 GHz) Conducted Power [dBm]
Freq
Mode Channel Data Rate [Mbps]
[MHZz] 6 9 12 18 24 36 48 54
802.11g 2412 1 13.56 13.42 13.58 13.61 13.61 13.53 13.55 13.38
802.11g 2437 6 13.63 13.69 13.67 13.72 13.73 13.65 13.76 13.57
802.11g 2462 11 13.19 13.31 13.41 13.34 13.36 13.34 13.39 13.18
Table 9-7
IEEE 802.11n Average RF Power
802.11n (2.4 GHz) Conducted Power [dBm]
Freq
Mode Channel Data Rate [Mbps]
[MHZ] 6.5 13 20 26 39 52 58 65
802.11n 2412 1 11.52 11.55 11.54 11.60 11.51 11.61 11.72 11.55
802.11n 2437 6 11.63 11.72 11.74 11.79 11.79 11.76 11.74 11.72
802.11n 2462 11 11.47 11.34 11.35 11.43 11.31 11.39 11.40 11.34
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Table 9-8
IEEE 802.11a Average RF Power

802.11a (5GHz) Conducted Power [dBm]
Mode T Channel Data Rate [Mbps]
[MHz] 6 9 12 18 24 36 48 54
802.11a 5180 36* 11.72 11.54 11.67 11.71 11.71 11.62 11.82 11.48
802.11a 5200 40 11.47 11.48 11.60 11.59 11.60 11.56 11.75 11.47
802.11a 5220 44 11.64 11.44 11.66 11.53 11.46 11.57 11.63 11.32
802.11a 5240 48* 11.39 11.50 11.50 11.62 11.42 11.55 11.67 11.46
802.11a 5260 52* 11.50 11.23 11.69 11.72 11.74 11.67 11.70 11.61
802.11a 5280 56 11.42 11.70 11.48 11.57 11.43 11.52 11.66 11.60
802.11a 5300 60 11.54 11.46 11.66 11.63 11.64 11.49 11.69 11.41
802.11a 5320 64* 11.35 11.41 11.56 11.47 11.51 11.33 11.59 11.42
802.11a 5500 100 11.67 11.64 11.65 11.73 11.74 11.63 11.84 11.57
802.11a 5520 104* 11.65 11.59 11.65 11.66 11.63 11.66 11.78 11.51
802.11a 5540 108 11.47 11.42 11.47 11.44 11.43 11.42 11.53 11.51
802.11a 5560 112 11.55 11.56 11.65 11.62 11.66 11.62 11.58 11.52
802.11a 5580 116* 11.48 11.42 11.56 11.48 11.41 11.50 11.59 11.45
802.11a 5600 120 N/A N/A N/A N/A N/A N/A N/A N/A
802.11a 5620 124* N/A N/A N/A N/A N/A N/A N/A N/A
802.11a 5640 128 N/A N/A N/A N/A N/A N/A N/A N/A
802.11a 5660 132 11.22 11.30 11.27 11.20 11.15 11.34 11.18 11.25
802.11a 5680 136* 11.28 11.23 11.38 11.37 11.33 11.24 11.21 11.21
802.11a 5700 140 11.17 11.25 11.13 11.13 11.26 11.18 11.22 11.15
802.11a 5745 149* 11.58 11.61 11.62 11.61 11.60 11.57 11.53 1141
802.11a 5765 153 11.50 11.53 11.58 11.53 11.45 11.46 11.63 11.49
802.11a 5785 157* 11.52 11.56 11.55 11.47 11.60 11.57 11.46 11.47
802.11a 5805 161* 11.35 11.41 11.31 11.35 11.43 11.43 11.42 11.35
802.11a 5825 165 11.35 11.40 11.33 11.39 11.43 11.37 11.33 11.41

Per FCC KDB Publication 443999 and RSS-210 A9.2(3), transmission on channels which overlap the
5600-5650 MHz is prohibited as a client. This device does not transmit any beacons or initiate any
transmissions in 5.3 and 5.5 GHz Band.

(*) — indicates default channels per KDB Publication 248227 D01v01r02. When the adjacent channels
are higher in power then the default channels, these “required channels” are considered for SAR testing
instead of the default channels.
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Table 9-9

IEEE 802.11n Average RF Power — 20 MHz Bandwidth

20MHz BW 802.11n (5GHz) Conducted Power [dBm]
Mode . Channel Data Rate [Mbps]
[MHz] 6.5 13 20 26 39 52 58 65
802.11n 5180 36 11.15 11.06 11.21 11.21 11.15 11.20 11.26 11.13
802.11n 5200 40 11.04 11.02 11.11 10.98 11.01 11.02 11.02 11.00
802.11n 5220 44 11.14 11.12 11.10 11.18 11.20 11.22 11.09 11.21
802.11n 5240 48 10.87 10.88 10.95 10.89 10.87 10.86 10.82 10.84
802.11n 5260 52 11.61 11.58 11.57 11.61 11.56 11.69 11.56 11.69
802.11n 5280 56 11.67 11.63 11.72 11.74 11.75 11.63 11.74 11.63
802.11n 5300 60 11.59 11.63 11.64 11.53 11.54 11.64 11.61 11.67
802.11n 5320 64 11.56 11.64 11.52 11.55 11.54 11.52 11.56 11.59
802.11n 5500 100 11.68 11.71 11.75 11.76 11.69 11.71 11.67 11.65
802.11n 5520 104 11.53 11.59 11.60 11.55 11.48 11.48 11.51 11.51
802.11n 5540 108 11.47 11.46 11.50 11.52 11.47 11.43 11.55 11.54
802.11n 5560 112 11.45 11.53 11.51 11.41 11.52 11.51 11.53 11.53
802.11n 5580 116 11.33 11.41 11.40 11.31 11.41 11.33 11.32 11.39
802.11n 5600 120 N/A N/A N/A N/A N/A N/A N/A N/A
802.11n 5620 124 N/A N/A N/A N/A N/A N/A N/A N/A
802.11n 5640 128 N/A N/A N/A N/A N/A N/A N/A N/A
802.11n 5660 132 11.31 11.29 11.38 11.27 11.32 11.26 11.35 11.37
802.11n 5680 136 11.24 11.27 11.32 11.28 11.22 11.24 11.24 11.31
802.11n 5700 140 11.18 11.17 11.22 11.22 11.21 11.16 11.12 11.13
802.11n 5745 149 11.41 11.35 11.49 11.37 11.45 11.38 11.42 11.49
802.11n 5765 153 11.45 11.44 11.52 11.53 11.52 11.47 11.50 11.39
802.11n 5785 157 11.37 11.38 11.38 11.43 11.31 11.39 11.38 11.42
802.11n 5805 161 11.30 11.36 11.32 11.34 11.24 11.36 11.26 11.35
802.11n 5825 165 11.29 11.24 11.24 11.36 11.26 11.37 11.29 11.26
Table 9-10
IEEE 802.11n Average RF Power — 40 MHz Bandwidth
40MHz BW 802.11n (5GHz) Conducted Power [dBm]
Mode T Channel Data Rate [Mbps]
[MHZ] 13.5/15 27/30 40.5/45 54/60 81/90 108/120 | 121.5/135 | 135/150
802.11n 5190 38 11.11 11.21 11.18 11.10 11.18 11.22 11.09 11.09
802.11n 5230 46 11.09 11.11 11.06 11.02 11.02 11.09 11.09 11.01
802.11n 5270 54 11.19 11.09 11.16 11.13 11.14 11.16 11.07 11.19
802.11n 5310 62 11.12 10.87 10.91 10.85 10.84 10.92 10.88 10.91
802.11n 5510 102 11.05 11.59 11.61 11.62 11.66 11.57 11.60 11.61
802.11n 5550 110 11.02 11.72 11.63 11.62 11.60 11.66 11.61 11.66
802.11n 5590 118 N/A N/A N/A N/A N/A N/A N/A N/A
802.11n 5630 126 N/A N/A N/A N/A N/A N/A N/A N/A
802.11n 5670 134 10.76 11.66 11.65 11.74 11.62 11.62 11.63 11.69
802.11n 5755 151 10.82 11.67 11.59 11.62 11.61 11.64 11.64 11.72
802.11n 5795 159 11.64 11.71 11.67 11.68 11.70 11.75 11.72 11.75
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Table 9-11
IEEE 802.11ac Average RF Power — 80 MHz Bandwidth

80MHz BW 802.11ac (5GHz) Conducted Power [dBm]
Vode Freq Channel Data Rate [Mbps]
29.3/32.5| 58.5/65 | 87.8/97.5 | 117/130 | 175.5/195 | 234/260 (263.3/292.5| 292.5/325 | 351/390 [ 390/433.3
[MHz] MCSO0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7 MCS8 MCS9
802.11ac | 5210 42 9.33 9.39 9.31 9.37 9:39 9.29 9.28 9.36 9.38 9.26
802.11ac | 5290 58 9.72 9.72 9.76 9.70 9.71 9.73 9.79 9.66 9.77 9.68
802.11ac | 5530 106 10.08 10.03 10.01 10.01 10.11 10.13 10.14 10.07 10.12 10.03
802.11ac | 5775 155 9.22 9.15 9.16 9.20 9.16 9.25 9.24 9.21 9.20 9.15

Justification for reduced test configurations for WIFI channels per KDB Publication 248227 D01v01r02
and October 2012 FCC/TCB Meeting Notes:

x For 2.4 GHz, highest average RF output power channel for the lowest data rate for IEEE 802.11b
were selected for SAR evaluation. Other IEEE 802.11 modes (including 802.11g/n) were not
investigated since the average output powers over all channels and data rates were not more
than 0.25 dB higher than the tested channel in the lowest data rate of IEEE 802.11b mode.

x For 5 GHz, highest average RF output power channel for the lowest data rate for IEEE 802.11a
were selected for SAR evaluation. Other IEEE 802.11 modes (including 802.11n 20 MHz and 40
MHz) and higher data rates of 802.11a were not investigated since the average output powers
over all channels and other data rates were not more than 0.25 dB higher than the tested channel
in the lowest data rate of IEEE 802.11a mode.

x Full SAR tests for all IEEE 802.11ac configurations were not required because the average output
power was not more than 0.25 dB higher than IEEE 802.11a mode. IEEE 802.11ac was
evaluated for the highest IEEE 802.11a position in each 5 GHz band and exposure condition.

x Since the maximum extrapolated peak SAR of the zoom scan for the maximum output channel is
<1.6 W/kg and the reported 1g averaged SAR is <0.8 W/kg, SAR testing on other channels is not

required. Otherwise, the other default (or corresponding required) test channels were additionally
tested using the lowest data rate.

x The bolded data rate and channel above were tested for SAR.

X The average output powers for 802.11ac -20MHz (VHT20) and 802.11ac - 40 MHz (VHT40) modes
are equivalent to the 802.11n - 20 MHz (HT20) and 802.11n -40MHz (HT40). Therefore, no
additional measurements were required for the lower bandwidths for 802.11ac.

Wireless
Power Meter l«——RF Connector—— Device
Figure 9-3
Power Measurement Setup
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10 SYSTEM VERIFICATION

10.1 Tissue Verification

Table 10-1
Measured Tissue Properties
Calibrated for Tissue Temp Measured Measured Measured TARGET TARGET
Tests Tissue Type | During Calibration | Frequency |Conductivity, Dielectric | Conductivity, Dielectric %dev 1 | %dev 0O
Performed on: (C9 (MHz) 1(S/m) Constant, 0 1 (S/m) Constant, 0

710 0.853 41.053 0.887 42.113 -3.83% -2.52%

04/22/2013 740H 231 725 0.870 40.752 0.888 42.033 -2.03% -3.05%
740 0.880 40.513 0.889 41.953 -1.01% -3.43%

755 0.892 40.391 0.891 41.876 0.11% -3.55%

820 0.911 41.599 0.898 41.571 1.45% 0.07%

04/11/2013 835H 22.7 835 0.926 41.416 0.900 41.500 2.89% -0.20%
850 0.940 41.236 0.916 41.500 2.62% -0.64%

1850 1.342 39.750 1.400 40.000 -4.14% -0.63%

04/11/2013 1900H 23.4 1880 1.374 39.622 1.400 40.000 -1.86% -0.95%
1910 1.404 39.459 1.400 40.000 0.29% -1.35%

2401 1.810 39.005 1.758 39.298 2.96% -0.75%

04/13/2013 2450H 22.8 2450 1.872 38.864 1.800 39.200 4.00% -0.86%
2499 1.934 38.622 1.852 39.135 4.43% -1.31%

5180 4.489 37.065 4.639 36.020 -3.23% 2.90%

5200 4.503 37.085 4.660 36.000 -3.37% 3.01%

04/15/2013 | 5200H - 5800H 231 5300 4.607 36.977 4.760 35.900 -3.21% 3.00%
5500 4.815 36.719 4.965 35.650 -3.02% 3.00%

5745 5.081 36.397 5.215 35.355 -2.57% 2.95%

5800 5.151 36.239 5.270 35.300 -2.26% 2.66%

710 0.951 54.295 0.960 55.687 -0.94% -2.50%

04/22/2013 7408 229 725 0.952 54.393 0.961 55.629 -0.94% -2.22%
740 0.979 54.196 0.963 55.570 1.66% -2.47%

755 0.995 53.854 0.964 55.512 3.22% -2.99%

820 0.975 54.387 0.969 55.258 0.62% -1.58%

04/11/2013 835B 22.7 835 0.992 54.349 0.970 55.200 2.27% -1.54%
850 1.005 54.287 0.988 55.154 1.72% -1.57%

820 0.978 54.227 0.969 55.258 0.93% -1.87%

04/12/2013 835B 23.5 835 0.993 54.081 0.970 55.200 2.37% -2.03%
850 1.008 53.935 0.988 55.154 2.02% -2.21%

1850 1.512 52.716 1.520 53.300 -0.53% -1.10%

04/12/2013 1900B 23.6 1880 1.530 52.605 1.520 53.300 0.66% -1.30%
1910 1.557 52.397 1.520 53.300 2.43% -1.69%

1850 1.529 53.298 1.520 53.300 0.59% 0.00%

05/03/2013 1900B 22.6 1880 1.559 53.214 1.520 53.300 2.57% -0.16%
1910 1.593 53.105 1.520 53.300 4.80% -0.37%

2401 1.934 52.391 1.903 52.765 1.63% -0.71%

04/15/2013 2450B 21.3 2450 1.996 52.253 1.950 52.700 2.36% -0.85%
2499 2.064 52.021 2.019 52.638 2.23% -1.17%

5180 5.267 49.429 5.276 49.041 -0.17% 0.79%

5200 5.295 49.418 5.299 49.014 -0.08% 0.82%

04/15/2013 | 52008 - 58008 20.6 5300 5.449 49.309 5.416 48.851 0.61% 0.94%
5500 5.714 48.905 5.650 48.580 1.13% 0.67%

5745 6.051 48.547 5.936 48.248 1.94% 0.62%

5800 6.128 48.450 6.000 48.200 2.13% 0.52%

The above measured tissue parameters were used in the DASY software. The DASY software was used
to perform interpolation to determine the dielectric parameters at the SAR test device frequencies (per
IEEE 1528 6.6.1.2). The tissue parameters listed in the SAR test plots may slightly differ from the table
above due to significant digit rounding in the software.
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10.2 Test System Verification

Prior to SAR assessment, the system is verified to +10% of the SAR measurement on the reference
dipole at the time of calibration by the calibration facility. Full system validation status and result summary
can be found in Appendix E.

Table 10-2
System Verification Results
System Verification
TARGET & MEASURED

e T | o | oo | s [t oot [ [ [ o [oovain

MHz) | TYPe Q) C) w | SN SN wikg) | wikg) [sare(wikg)|
750 HEAD | 04/22/2013 | 24.4 23.1 0.100 | 1046 | 3287 | 0.844 8.500 8.440 -0.71%
835 HEAD | 04/11/2013 | 23.0 227 0.100 | 4d119 [ 3022 | 0.914 9.420 9.140 -2.97%
1900 HEAD | 04/11/2013 | 236 23.4 0.100 | 5d148 | 3288 | 3.810 39.700 38.100 -4.03%
2450 HEAD | 04/13/2013 | 24.3 22.8 0.100 | 719 | 3022 | 5.320 52.700 53.200 0.95%
5200 HEAD | 04/15/2013 | 24.6 236 0.040 | 1120 | 3920 | 3.140 76.000 78.500 3.29%
5300 HEAD | 04/15/2013 | 24.4 236 0.040 | 1120 | 3920 | 3.120 78.700 78.000 -0.89%
5500 HEAD | 04/15/2013 | 24.4 235 0.040 | 1120 | 3920 | 3.030 80.100 75.750 -5.43%
5800 HEAD | 04/15/2013 | 24.1 23.2 0.040 | 1120 | 3920 | 3.060 74.900 76.500 2.14%
750 BODY | 04/22/2013 | 236 229 0.100 | 1046 | 3287 | 0.891 8.770 8.910 1.60%
835 BODY | 04/11/2013 | 23.9 23.0 0.100 | 4d026 | 3287 | 0.974 9.580 9.740 1.67%
835 BODY | 04/12/2013 | 236 23.1 0.100 | 4d026 | 3287 | 1.020 9.580 10.200 6.47%
1900 BODY | 04/12/2013 | 24.4 23.9 0.100 | 5d148 [ 3920 | 4.110 40.800 41.100 0.74%
1900 BODY | 05/03/2013 | 248 23.1 0.100 | 5d148 [ 3920 | 4.240 40.800 42.400 3.92%
2450 BODY | 04/15/2013 | 23.9 22.0 0.100 | 797 | 3209 | 5.030 49.600 50.300 1.41%
5200 BODY | 04/15/2013 | 23.4 21.6 0.100 | 1057 | 3589 | 7.280 75.500 72.800 -3.58%
5300 BODY | 04/15/2013 | 23.4 216 0.100 | 1057 | 3589 | 7.180 75.300 71.800 -4.65%
5500 BODY | 04/15/2013 | 235 21.7 0.100 | 1057 | 3589 | 7.740 80.800 77.400 -4.21%
5800 BODY | 04/15/2013 | 22.8 20.2 0.100 | 1057 | 3589 | 7.070 75.100 70.700 -5.86%

Figure 10-1 Figure 10-2
System Verification Setup Diagram System Verification Setup Photo
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11 SAR DATA SUMMARY

11.1 Standalone Head SAR Data

Table 11-1
UMTS 850 Head SAR
MEASUREMENT RESULTS
i Scaled
FREQUENCY Maximum . SAR (1
. Allowed Conducted Power . Test Dev!ce Duty (19 Scaling SAR (19)
Mode/Band Service Power N Side " Serial Plot #
Power Drift [dB] Position Cycle Factor
MHz | ch. [dBm] [dBm] Number (Wikg) (Wikg)
836.60| 4183 | UMTS 850 RMC 235 22.88 0.08 Right Cheek | FK-086-B 1:1 0.064 | 1.153 | 0.074
836.60| 4183 | UMTS 850 RMC 235 22.88 0.10 Right Tilt FK-086-B 1:1 0.043 | 1.153 | 0.050
836.60] 4183 | UMTS 850 RMC 235 22.88 0.00 Left Cheek | FK-086-B 1:1 0.086 | 1.153 | 0.099
836.60] 4183 | UMTS 850 RMC 235 22.88 0.06 Left Tilt FK-086-B 1:1 0.045 | 1.153 | 0.052
ANSI / |IEEE C95.1 1992 - SAFETY LIMIT Head
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
Table 11-2
GSM 1900 Head SAR
MEASUREMENT RESULTS
i Scaled
FREQUENCY Maximum ; SAR (1
. Allowed Conducted Power . Test DeV|.ce Duty (19 Scaling SAR (1g)
Mode/Band Service Power ) Side ™ Serial Plot #
Power dBm Drift [dB] Position Number Cycle Factor
MHz | ch. [dBm] [dBm] u (Wikg) (Wikg)
1880.00| 661 | GSM 1900 GSM 30.0 29.57 0.09 Right Cheek |FK-086-C| 1:8.3 | 0.057 | 1.104 | 0.063
1880.00| 661 [ GSM 1900 GSM 30.0 29.57 -0.10 Right Tilt FK-086-C| 1:8.3 | 0.044 | 1.104 | 0.049
1880.00| 661 [ GSM 1900 GSM 30.0 29.57 -0.05 Left Cheek |FK-086-C| 1:8.3 | 0.087 | 1.104 | 0.096 A2
1880.00| 661 [ GSM 1900 GSM 30.0 29.57 0.01 Left Tilt FK-086-C| 1:8.3 | 0.033 | 1.104 | 0.036
ANSI / |[EEE C95.1 1992 - SAFETY LIMIT Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
Table 11-3
UMTS 1900 Head SAR
MEASUREMENT RESULTS
FREQUENCY Maximum ; SAR (1 Scaled
Q . Allowed Conducted Power . Test Dev!ce Duty (9 Scaling SAR (19)
Mode/Band Service Power . Side o Serial Plot #
Power B Drift [dB] Position Numb Cycle Factor
MHz | ch. [dBm] [dBm] umber (Wikg) (Wikg)
1880.00 | 9400 [UMTS 1900 RMC 235 22.75 0.01 Right Cheek |FK-086-C| 1:1 0.093 | 1.189 0.111
1880.00 | 9400 [UMTS 1900 RMC 23.5 22.75 0.11 Right Tilt FK-086-C| 1:1 0.070 | 1.189 0.083
1880.00 | 9400 (UMTS 1900 RMC 235 22.75 0.07 Left Cheek |FK-086-C| 1:1 0.145 | 1.189 0.172 A3
1880.00 | 9400 [UMTS 1900 RMC 235 22.75 0.21 Left Tilt FK-086-C| 1:1 0.053 | 1.189 0.063
ANSI / |IEEE C95.1 1992 - SAFETY LIMIT Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
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Table 11-4

LTE Band 17 Head SAR

FCC ID: A3LSHVE330S

SAR EVALUATION REPORT

MEASUREMENT RESULTS
Scaled
i SAR
FREQUENCY Maximum X SAR
Mode Bandwidth | Allowed C°Sg;°e‘red power [MPR| o | Test | .| Re | RB [;eevr'lzle puy | (19 |scaing| (1g) | piors
[MHz] Power Drift [dB] | [dB] Position Size | Offset Cycle Factor
[dBm] Number
MHz Ch. [dBm] (W/kg) (W/kg)
710.00)23790| Mid LTE Band 17 10 24,5 24.25 0.03 0 | Right | Cheek | QPSK 1 25 FCC#2 1:1 ]0.065| 1.059 | 0.069
710.00]23790| Mid LTE Band 17 10 235 23.27 0.00 1 | Right | Cheek | QPSK 25 12 FCc#2 1:1 |0.051| 1.054 ] 0.054
710.00]23790| Mid LTE Band 17 10 24.5 24.25 0.03 0 | Right Tilt QPSK 1 25 FCC#2 1:1 |0.043| 1.059 | 0.046
710.00)23790| Mid LTE Band 17 10 235 23.27 0.03 1 | Right Tilt QPSK 25 12 FCC#2 1:1 ]0.032| 1.054 | 0.034
710.00)23790| Mid LTE Band 17 10 245 24.25 -0.02 | 0 Left | Cheek | QPSK 1 25 FCC#2 1:1 ]0.082|1.059]0.087 | A4
710.00]23790| Mid LTE Band 17 10 235 23.27 0.02 1 Left | Cheek | QPSK 25 12 FCc#2 1:1 ]0.061| 1.054 | 0.064
710.00]23790| Mid LTE Band 17 10 245 24.25 010 | O Left Tilt QPSK 1 25 FCC#2 1:1 [0.036] 1.059 | 0.038
710.00)23790| Mid LTE Band 17 10 235 23.27 -0.03 | 1 Left Tilt QPSK 25 12 FCC#2 1:1 |0.028| 1.054 | 0.030
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
Table 11-5
LTE Band 5 (Cell) Head SAR
MEASUREMENT RESULTS
Scaled
SAR
FREQUENCY Maximum . SAR
Mode Bandwidth | Allowed COSS‘;‘;E" power [mMPR| | Test [ .| Re | RB DSee‘i::Ie puy | 19 |scaling | (1) | pors
[MHZz] Power Drift [dB] | [dB] Position Size | Offset Cycle Factor
[dBm] Number
MHz Ch. [dBm] (W/kg) (W/kg)
836.50|20525( Mid | LTE Band 5 (Cell) 10 235 23.13 0.06 0 | Right | Cheek | QPSK 1 49 | FKkose-E| 1:1 |0.142]1.089 | 0.155
836.50(20525| Mid | LTE Band 5 (Cell) 10 225 21.99 -0.01 | 1 | Right | Cheek [ QPSK 25 0 |Fk086-E| 1:1 (0.107 1.125(0.120
836.50|20525( Mid | LTE Band 5 (Cel) 10 235 23.13 -0.02 | 0 | Right Tilt QPSK 1 49 | FKk086-E| 1:1 (0.087( 1.089 [ 0.095
836.50|20525| Mid | LTE Band 5 (Cell) 10 225 21.99 0.03 1 | Right Tilt QPSK 25 0 |Fk-086-E| 1:1 (0.069( 1.125 [ 0.078
836.50|20525( Mid | LTE Band 5 (Cell) 10 235 23.13 -001 ] 0 Left | Cheek [ QPSK 1 49 | Fkose-E| 1:1 |0.199]1.089|0.217 | A5
836.50(20525| Mid | LTE Band 5 (Cell) 10 225 21.99 0.05 1 Left | Cheek [ QPSK 25 0 |Fk086-E| 1:1 (0.150( 1.125 [ 0.169
836.50|20525( Mid | LTE Band 5 (Cell) 10 235 23.13 -0.02 | 0O Left Tilt QPSK 1 49 | Fkoss-E| 1:1 |0.098| 1.089 | 0.107
836.50|20525( Mid | LTE Band 5 (Cell) 10 225 21.99 -0.03 | 1 Left Tilt QPSK 25 0 |Fk086-E| 1:1 (0.077( 1.125 | 0.087
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
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Table 11-6
DTS Head SAR
MEASUREMENT RESULTS

i SAR Scaled
FREQUENCY Maximurm Conducted Device Data (19) . SAR (1g)
X Allowed Power ) Test ) Duty 9, Scaling 9
Mode Service Power . Side " Serial Rate Plot #
Power d Drift [dB] Position b b Cycle Factor
MHz | ch. [dBm] [dBm] Number [ (Mbps) (Wikg) (Wikg)

2437 6 | IEEE802.11b | DSSS 175 17.03 0.06 | Right | Cheek | FK-086-A 1 1:1 |0.212( 1.114 | 0.236

2437 6 | IEEE802.11b | DSSS 17.5 17.03 | -0.04 | Right | Tilt [ FK-086-A 1 1:1 |0.219( 1.114 | 0.244

2437 6 |IEEE802.11b| DSSS 17.5 17.03 0.07 Left | Cheek | FK-086-A 1 1:1 |0.270( 1.114 | 0.301

2437 6 |IEEE802.11b | DSSS 17.5 17.03 0.01 Left Tilt | FK-086-A 1 1:1 ]0.280| 1.114 | 0.312 | A6

5745 | 149 | IEEE 802.11a| OFDM 12.0 11.58 0.14 | Right | Cheek | FK-086-A 6 1:1 |0.025( 1.102 | 0.028

5745 | 149 | IEEE 802.11a| OFDM 12.0 11.58 0.03 | Right | Tilt | FK-086-A 6 1:1 |0.029( 1.102 | 0.032

5745 | 149 | IEEE 802.11a| OFDM 12.0 11.58 0.11 Left | Cheek | FK-086-A 6 1:1 ]0.028] 1.102 | 0.031

5745 | 149 | IEEE 802.11a| OFDM 12.0 11.58 0.02 Left Tilt | FK-086-A 6 1:1 |0.035| 1.102 | 0.039 | A7

5775 | 155 |IEEE 802.11ac| OFDM 105 9.22 0.05 | Left Tilt [ FK-086-A| MCSO| 1:1 |0.009| 1.343 | 0.012

ANSI / IEEE C95.1 1992 - SAFETY LIMIT Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
Table 11-7
NIl Head SAR
MEASUREMENT RESULTS
Scaled
FREQUENCY Maximum | Conducte Device Data SAR (19) . SAR (1g)
. Power . Test R Duty Scaling 9
Mode Service Allowed d Power . Side i~ Serial Rate Plot #
Drift [dB] Position Cycle Factor
MHz ch. Power [dBm] [dBm] Number (Mbps) (Wikg) (Wikg)

5180 | 36 |IEEE802.11a| OFDM 12.0 11.72 0.06 Right | Cheek | FK-086-A | 6 11 0.002 | 1.067 | 0.002

5180 | 36 |IEEE802.11a| OFDM 12.0 11.72 0.18 Right Tilt | FK-086-A 6 11 0.003 | 1.067 | 0.003

5180 | 36 |IEEE802.11a| OFDM 12.0 11.72 0.04 Left |Cheek| FK-086-A 6 1:1 0.001 | 1.067 | 0.001

5180 | 36 |IEEE802.11a| OFDM 12.0 11.72 0.19 Left Tilt | FK-086-A 6 11 0.005 | 1.067 | 0.005

5210 | 42 |[IEEE 802.11ac| OFDM 105 9.33 -0.10 Left Tilt | FK-086-A [MCSO[ 1:1 0.000 | 1.309 | 0.000

5300 | 60 |IEEE802.11a| OFDM 12.0 11.54 0.06 Right | Cheek | FK-086-A 6 11 0.003 | 1.112 | 0.003

5300 | 60 |IEEE802.11a| OFDM 12.0 11.54 0.05 Right Tilt | FK-086-A [ 6 11 0.005 | 1.112 | 0.006

5300 | 60 |[IEEE802.11a| OFDM 12.0 11.54 0.00 Left |Cheek| FK-086-A [ 6 11 0.000 | 1.112 | 0.000

5300 | 60 [IEEE802.11a| OFDM 12.0 11.54 0.03 Left Tilt | FK-086-A 6 11 0.005 | 1.112 | 0.006

5290 | 58 |IEEE 802.11ac| OFDM 10.5 9.72 0.00 Left Tilt | FK-086-A [MCSO| 1:1 0.000 | 1.197 | 0.000

5500 | 100 | IEEE 802.11a| OFDM 12.0 11.67 0.13 Right | Cheek | FK-086-A | 6 11 0.018 | 1.079 | 0.019

5500 | 100 | IEEE 802.11a| OFDM 12.0 11.67 0.03 Right Tilt | FK-086-A 6 1:1 0.026 | 1.079 | 0.028 A8

5530 | 106 |IEEE 802.11ac| OFDM 10.5 10.08 0.07 Right Tilt | FK-086-A [MCSO| 1:1 0.013 | 1.102 | 0.014

5500 | 100 [ IEEE 802.11a| OFDM 12.0 11.67 0.06 Left |Cheek| FK-086-A [ 6 11 0.017 | 1.079 | 0.018

5500 | 100 [ IEEE 802.11a| OFDM 12.0 11.67 0.11 Left Tilt | FK-086-A [ 6 11 0.024 | 1.079 | 0.026

ANSI / IEEE C95.1 1992 - SAFETY LIMIT Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
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11.2 Standalone Body-Worn SAR Data

FCC ID: A3LSHVE330S

SAR EVALUATION REPORT

Table 11-8
GSM/UMTS Body-Worn SAR Data
MEASUREMENT RESULTS
Maximum . SAR Scaled
FREQUENCY . Allowed Conducted P"".Ve' . Dewlce #Of Duty . (1g) |Scaling | SAR (1g)
Mode Service Drift | Spacing Serial Time Side Plot #
Power  |Power [dBm] Cycle Factor
MHz ch. [dBm] [dB] Number | Slots (W/kg) (W/kg)
836.60 | 4183 UMTS 850 RMC 23.5 22.88 -0.04 |10 mm | FK-086-B| N/A 1:1 | back [0.160|1.153| 0.184 A9
1880.00| 661 GSM 1900 GSM 30.0 29.57 -0.05 | 10 mm | FK-086-C 1 1:8.3| back [0.130]1.104| 0.144 | All
1880.00| 9400 UMTS 1900 RMC 235 22.75 0.18 | 10 mm | FK-086-C| N/A 1:1 | back |0.255[1.189( 0.303 | A13
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
Table 11-9
LTE Body-Worn SAR
MEASUREMENT RESULTS
Maximum . SAR Scaled
FREQUENCY Bandwidth | Alloweq |Conducted | Power |, o | Device ) rB | RB L ) puty | (1g) | scaling | SAR (19)
Mode Power Drift Serial |Modulation - Bpacing Side Plot #
[MHZz] Power [dB] Size |Offset Cycle Factor
MHz Ch. [dBm] [dBm] [dB] Number (W/kg) (W/kg)
710.0023790| Mid | LTE Band 17 10 245 24.25 | -0.02 0 Fcc#2 | QPSK 1 25 | 10mm [ back [ 1:1 ]0.203] 1.059 | 0.215 | A15
710.0023790| Mid LTE Band 17 10 235 23.27 -0.03 1 FCC#2 QPSK 25 12 | 10mm | back [ 1:1 |0.155| 1.054 | 0.163
836.50 20525 Mid |LTE Band 5 (Cell) 10 235 23.13 0.06 0 [Fk-086-E[ QPSK 1 49 [10mm | back | 1:1 |0.342| 1.089 [ 0.372 | Al6
836.50[20525| Mid |LTE Band 5 (Cell) 10 225 21.99 0.04 1 FK-086-E| QPSK 25 0 10 mm | back [ 1:1 ]0.268| 1.125 | 0.302
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mWi/g)
Uncontrolled Exposure/General Population averaged over 1 gram
Table 11-10
DTS Body-Worn SAR
MEASUREMENT RESULTS
. . SAR Scaled
FREQUENCY Maximum Conducted Device Data .
Mode Service Allowed Power Dif?v[‘l;é] Spacing Serial Rate Side (I:Dl::t?é 19 S':L;acl:g? SAR (19) Plot #
MHz | ch. Power [dBm] | [dBm] Number | (Mbps) YO wikg) (Wikg)
2437 | 6 | IEEE802.11b | DSSS 175 17.03 -0.08 | 10 mm | FK-086-A 1 back | 1:1 | 0.269 | 1.114 | 0.300 | A18
5745 | 149 | IEEE 802.11a | OFDM 12.0 11.58 0.20 10 mm | FK-086-E 6 back | 1:1 | 0.115( 1.102 | 0.127 | A19
5775 | 155 | IEEE 802.11ac | OFDM 10.5 9.22 -0.17 10 mm | FK-086-E | MCSO | back [ 1:1 | 0.063 | 1.343 | 0.085
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
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Table 11-11

NIl Body-Worn SAR

MEASUREMENT RESULTS
FREQUENCY Maximum Conducted Power Device Data DU SAR (19) Scalin Sii%alfld)
Mode Service Allowed Power Drift [dB] Spacing Serial Rate Side c ctI):a Facto? g Plot #
MHz Ch. Power [dBm] [dBm] Number | (Mbps) 4 (W/kg) (W/kg)
5180 | 36 | IEEE802.11a | OFDM 12.0 11.72 -0.11 |10 mm | FK-086-E back 1:1 0.146 | 1.067 | 0.156 | A20
5210 | 42 |IEEE802.1lac| OFDM 10.5 9.33 -0.11 |10 mm| Fk-086-E [ MCSO | back 1:1 0.065 | 1.309 | 0.085
5300 | 60 | IEEE802.11a | OFDM 12.0 11.54 -0.12 |10 mm| FK-086-E back 1:1 0.081 | 1.112 | 0.090
5290 | 58 |IEEE802.11ac| OFDM 10.5 9.72 -0.14 |10 mm| FK-086-E | MCSO | back 1:1 0.094 | 1.197 | 0.113
5500 | 100 | IEEE802.11a [ OFDM 12.0 11.67 -0.13 |10 mm| FK-086-E back 1:1 0.036 | 1.079 | 0.039
5530 [ 106 | IEEE 802.11ac [ OFDM 10.5 10.08 0.03 |10 mm| Fk-086-E | MCSO | back 1:1 | 0.060 | 1.102 | 0.066
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
11.3 Standalone Wireless Router SAR Data
Table 11-12
GPRS/UMTS Hotspot SAR Data
MEASUREMENT RESULTS
Maximum . SAR Scaled
FREQUENCY Conducted Device # of .
Mode Service A:gx:j Power D:fotv[tieé] Spacing Serial GPRS cE;) UC?; Side d9) ic;l;g? SAR (19) Plot #
MHz | cn. (o8] [dBm] Number | Slots | ' (Wikg) (Wikg)
836.60 | 4183 UMTS 850 RMC 23.5 22.88 -0.04 | 10 mm | FK-086-B N/A 1:1 back |0.160| 1.153 | 0.184
836.60 | 4183 UMTS 850 RMC 235 22.88 -0.01 | 10 mm | FK-086-B N/A 1:1 front |1 0.163 ] 1.153 | 0.188
836.60 | 4183 UMTS 850 RMC 235 22.88 -0.02 | 10 mm | FK-086-B N/A 1:1 |bottom] 0.028 | 1.153 | 0.032
836.60 | 4183 UMTS 850 RMC 23.5 22.88 -0.03 | 10 mm | FK-086-B N/A 1:1 right | 0.130 | 1.153 | 0.150
836.60 | 4183 UMTS 850 RMC 235 22.88 0.01 |10 mm | FK-086-8 N/A 1:1 left 10.182] 1.153 | 0.210 | A10
1880.00| 661 GSM 1900 GPRS 28.0 27.62 -0.10 | 10 mm | FK-086-E 3 1:2.76| back | 0.407 | 1.091 | 0.444
1880.00| 661 GSM 1900 GPRS 28.0 27.62 0.08 | 10 mm | FK-086-E 3 1:2.76| front | 0.424 | 1.091 | 0.463 | Al2
1880.00| 661 GSM 1900 GPRS 28.0 27.62 -0.06 | 10 mm | FK-086-E 3 1:2.76 | bottom | 0.253 | 1.091 | 0.276
1880.00| 661 GSM 1900 GPRS 28.0 27.62 -0.08 | 10 mm | FK-086-E 3 1:2.76| right | 0.035| 1.091 [ 0.038
1880.00| 661 GSM 1900 GPRS 28.0 27.62 0.07 |10 mm | FK-086-E 3 1:2.76| left |0.157 | 1.091 | 0.171
1880.00| 9400 UMTS 1900 RMC 235 22.75 0.18 | 10 mm | FK-086-C N/A 1:1 back | 0.255] 1.189 | 0.303
1880.00| 9400 UMTS 1900 RMC 235 22.75 0.06 |10 mm | FK-086-C N/A 1:1 front | 0.299 | 1.189 | 0.356 | Al4
1880.00| 9400 UMTS 1900 RMC 23.5 22.75 0.13 | 10 mm | Fk-086-C N/A 1:1 |bottom] 0.162 | 1.189 | 0.193
1880.00| 9400 UMTS 1900 RMC 23.5 22.75 0.01 |10 mm | Fk-086-C N/A 11 right | 0.015] 1.189 | 0.018
1880.00| 9400 UMTS 1900 RMC 235 22.75 0.03 |10 mm | FK-086-C N/A 1:1 left |0.097 | 1.189 | 0.115
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
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Table 11-13
LTE Band 17 Hotspot SAR

MEASUREMENT RESULTS
Maximum . Scaled
FREQUENCY Mode |Bandwidtn | Alowed C”;'g‘t’vce‘fd power | MPR Dsee"r::f woduiation | R8 | R8 |soacing | sia puy | SARU9 | seaiing | sar (g) P
[MHz] Power Drift [dB] [dB] Size | Offset pacing e Cycle Factor ©
MHz Ch. [dBm [dBm] Number (W/kg) (W/kg)
710.0023790| Mid | LTE Band 17 10 24.5 24.25 -0.02 0 FCC#2 | QPSK 1 25 (10 mm| back 11 0.203 [ 1.059( 0.215 | A15
710.00|23790| Mid | LTE Band 17 10 235 23.27 -0.03 1 FCC#2 | QPSK 25 12 |10 mm| back 11 0.155 [1.054| 0.163
710.00|23790| Mid | LTE Band 17 10 24.5 24.25 0.00 0 FCC#2 | QPSK 1 25 |10 mm| front 11 0.199 [1.059| 0.211
710.00|23790| Mid | LTE Band 17 10 24.5 23.27 -0.01 1 FCC#2 | QPSK 25 12 |10 mm| front 11 0.152 [1.327| 0.160
710.00|23790| Mid | LTE Band 17 10 235 24.25 -0.07 0 FCC#2 | QPSK 1 25 [10 mm| bottom| 1:1 0.056 [0.841| 0.059
710.00|23790| Mid | LTE Band 17 10 24.5 23.27 -0.18 1 FCC#2 | QPSK 25 12 |10 mm| bottom | 1:1 0.042 |1.327( 0.044
710.00 |23790| Mid | LTE Band 17 10 235 24.25 -0.01 0 FCC#2 | QPSK 1 25 [10 mm| right 11 0.062 [0.841| 0.066
710.00 |23790| Mid | LTE Band 17 10 235 23.27 -0.13 1 FCC#2 | QPSK 25 12 |10 mm| right 11 0.047 [1.054| 0.050
710.00 |23790| Mid | LTE Band 17 10 235 24.25 0.05 0 FCC#2 | QPSK 1 25 [10mm| left 11 0.097 [0.841| 0.103
710.00 |23790| Mid | LTE Band 17 10 235 23.27 0.05 1 FCC#2 | QPSK 25 12 [10 mm| left 11 0.072 [ 1.054| 0.076
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
Table 11-14
LTE Band 5 (Cell) Hotspot SAR
MEASUREMENT RESULTS
Maximum . Scaled
FREQUENCY Bandwidt | Allowed Conducte Power | MPR Dev!ce N RB RB . . Duty SAR (19) Scaling | SAR (1g)
Mode h [MHz] Power d Power orift @8] | [d8] Serial | Modulation size | Offset Spacing Side Cycle Factor Plot #
MHz Ch. [dBm] [dBm] Number 4 (W/kg) (Wikg)
836.50 | 20525 Mid |LTE Band5 (Cell) 10 235 23.13 0.06 0 FK-086-E [ QPSK 1 49 |10 mm | back 11 0.342 | 1.089| 0.372
836.50 | 20525 Mid |LTEBand5 (Cel) 10 225 21.99 0.04 1 FK-086-E [ QPSK 25 0 10 mm | back 11 0.268 | 1.125| 0.302
836.50 [ 20525 | Mid |LTE Band 5 (Cell) 10 235 23.13 0.01 0 FK-086-E [ QPSK 1 49 |10 mm | front 11 0.340 | 1.089| 0.370
836.50 [ 20525 | Mid |LTE Band 5 (Cell) 10 225 21.99 0.12 1 FK-086-E [ QPSK 25 0 10 mm | front 11 0.258 | 1.125| 0.290
836.50 [ 20525 | Mid |LTE Band 5 (Cell) 10 235 23.13 | -0.06 0 FK-086-E [ QPSK 1 49 |10 mm | bottom| 1:1 0.067 | 1.089| 0.073
836.50 | 20525 | Mid [LTE Band 5 (Cell) 10 225 21.99 | -0.02 1 FK-086-E [ QPSK 25 0 10 mm | bottom | 1:1 0.046 | 1.125| 0.052
844.00 | 20600 | High [LTE Band 5 (Cell) 10 235 23.13 | -0.04 0 FK-086-E [ QPSK 1 49 (10 mm| right 11 0.230 | 1.089| 0.250
836.50 [ 20525 | Mid |LTE Band 5 (Cell) 10 225 21.99 0.02 1 FK-086-E [ QPSK 25 0 10 mm | right 11 0.172 | 1.125( 0.194
836.50 [ 20525 | Mid |LTE Band 5 (Cell) 10 235 23.13 | -0.10 0 FK-086-E [ QPSK 1 49 |10 mm left 11 0.344 | 1.089( 0.375 | A17
836.50 [ 20525 | Mid |LTE Band 5 (Cell) 10 225 2199 | -0.16 1 FK-086-E [ QPSK 25 0 10 mm left 11 0.243 | 1.125| 0.273
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
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Table 11-15
WLAN Hotspot SAR

MEASUREMENT RESULTS
. . SAR Scaled
FREQUENCY Maximum Conducted Device Data .
Mode Service Allowed Power sz?v[vtfé] Spacing Serial Rate Side gl::tl)‘; 1g) S'::::lg? SAR (19) Plot #
MHz | Ch. Power [dBm] [dBm] Number | (Mbps) 4 (W/kg) (W/kg)
2437 6 IEEE 802.11b | DSSS 175 17.03 -0.08 10 mm | FK-086-A 1 back 1:1 | 0.269 | 1.114| 0.300 | Al8
2437 6 IEEE 802.11b | DSSS 175 17.03 0.06 10 mm | FK-086-A 1 front 1:1 | 0.046 | 1.114| 0.051
2437] 6 IEEE 802.11b | DSSS 17.5 17.03 -0.09 10 mm | FK-086-A 1 top 1:1 | 0.113 [ 1.114| 0.126
2437] 6 IEEE 802.11b | DSSS 17.5 17.03 0.03 10 mm | FK-086-A 1 right 1:1 | 0.026 | 1.114| 0.029
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram

11.4 SAR Test Notes

General Notes:

1.

The test data reported are the worst-case SAR values according to test procedures specified in
IEEE 1528-2003, FCC/OET Bulletin 65, Supplement C [June 2001] and FCC KDB Publication
447498 DO1v05.

Batteries are fully charged at the beginning of the SAR measurements. A standard battery with
NFC Antenna was used for all SAR measurements.

Liquid tissue depth was at least 15.0 cm for all frequencies.

The manufacturer has confirmed that the device(s) tested have the same physical, mechanical
and thermal characteristics and are within operational tolerances expected for production units.
SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC
KDB Publication 447498 DO1v05.

Device was tested using a fixed spacing for body-worn accessory testing. A separation distance
of 10 mm was considered because the manufacturer has determined that there will be body-worn
accessories available in the marketplace for users to support this separation distance.

Per FCC KDB Publication 648474 D04v01, SAR was evaluated without a headset connected to
the device. Since the standalone reported SAR was ” 1.2 W/kg, no additional SAR evaluations
using a headset cable were required.

Per FCC KDB 865664 D01 v01, variability SAR test was not required performed since the
measured SAR results for each frequency band were not greater than 0.8 W/kg. Please see
Section 13 for more information.

During SAR Testing for the Wireless Router conditions per FCC KDB Publication 941225
D06v01, the actual Portable Hotspot operation (with actual simultaneous transmission of a
transmitter with WIFI) was not activated (See Section 6.6 for more details).

GSM Test Notes:

1. Body-Worn accessory testing is typically associated with voice operations. Therefore, GSM voice
was evaluated for body-worn SAR.

2. Justification for reduced test configurations per KDB Publication 941225 D03v01: The source-
based time-averaged output power was evaluated for all multi-slot operations. The multi-slot
configuration with the highest frame averaged output power was evaluated for SAR.

3. Per FCC KDB Publication 447498 D0O1v05, if the reported (scaled) SAR measured at the middle
channel or highest output power channel for each test configuration is ” 0.8 W/kg then testing at
the other channels is not required for such test configuration(s). When the maximum output
power variation across the required test channels is > %2 dB, instead of the middle channel, the
highest output power channel must be used.
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UMTS Notes:

1.

UMTS mode in Body SAR was tested under RMC 12.2 kbps with HSPA Inactive per KDB
Publication 941225 D01v02. HSPA SAR was not required since the average output power of the
HSPA subtests was not more than 0.25 dB higher than the RMC level and SAR was less than 1.2
Wi/kg.

Per FCC KDB Publication 447498 D01vO05, if the reported (scaled) SAR measured at the middle
channel or highest output power channel for each test configuration is ” 0.8 W/kg then testing at
the other channels is not required for such test configuration(s). When the maximum output
power variation across the required test channels is > %2 dB, instead of the middle channel, the
highest output power channel must be used.

LTE Notes:

1.

3.

LTE Considerations: LTE test configurations are determined according to SAR Evaluation
Considerations for LTE Devices in FCC KDB Publication 941225 D05v02r01. Implementation of
the general test procedures can be found in Section 8.4.4.

MPR is permanently implemented for this device by the manufacturer. The specific manufacturer
target MPR is indicated alongside the SAR results. MPR is enabled for this device, according to
3GPP TS36.101 Section 6.2.3 — 6.2.5 under Table 6.2.3-1.

A-MPR was disabled for all SAR tests by setting NS=01 on the base station simulator.

WLAN Notes:

1.

ou

Justification for reduced test configurations for WIFI channels per KDB Publication 248227
D01v01r02 and October 2012 FCC/TCB Meeting Notes for 2.4 GHz WIFI: Highest average RF
output power channel for the lowest data rate was selected for SAR evaluation in 802.11b. Other
IEEE 802.11 modes (including 802.11g/n) were not investigated since the average output powers
over all channels and data rates were not more than 0.25 dB higher than the tested channel in
the lowest data rate of IEEE 802.11b mode.

Justification for reduced test configurations for WIFI channels per KDB Publication 248227
D01v01r02 and October 2012 FCC/TCB Meeting Notes for 5 GHz WIFI: Highest average RF
output power channel for the lowest data rate was selected for SAR evaluation in 802.11a. Other
IEEE 802.11 modes (including 802.11n 20 MHz and 40 MHz bandwidths) and higher data rates
of 802.11a were not investigated since the average output powers over all channels and data
rates were not more than 0.25 dB higher than the tested channel in the lowest data rate of IEEE
802.11a mode.

Full SAR tests for all IEEE 802.11ac configurations were not required because the average
output power was not more than 0.25 dB higher than IEEE 802.11a mode. IEEE 802.11ac was
evaluated for the highest IEEE 802.11a position in each 5 GHz band and exposure condition.
When Hotspot is enabled, all 5 GHz bands are disabled. Therefore no 5 GHz WIFI Wireless
Router SAR Data was required.

WIFI transmission was verified using an uncalibrated spectrum analyzer.

Since the maximum extrapolated peak SAR of the zoom scan for the maximum output channel is
<1.6 W/kg and the reported 1g averaged SAR is <0.8 W/kg, SAR testing on other default
channels was not required.

For 5GHz, 802.11ac was additionally required for each band with worst case SAR configuration
of 802.11a per April 2013 FCC TCB Workshop Notes.
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12

12.1

Introduction

FCC MULTI-TX AND ANTENNA SAR CONSIDERATIONS

The following procedures adopted from FCC KDB Publication 447498 D01v05 are applicable to handsets
with built-in unlicensed transmitters such as 802.11a/b/g/n and Bluetooth devices which may
simultaneously transmit with the licensed transmitter.

12.2 Simultaneous Transmission Procedures

This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission
analysis is required. Per FCC KDB 447498 D01v05 IV.C.1.iii, simultaneous transmission SAR test
exclusion may be applied when the sum of the 1-g SAR for all the simultaneous transmitting antennas in
a specific a physical test configuration is "1.6 W/kg. When standalone SAR is not required to be
measured, per FCC KDB 447498 D01v05 4.3.2 2), the following equation must be used to estimate the
standalone 1g SAR for simultaneous transmission assessment involving that transmitter.

Table 12-1
Estimated SAR
Maximum | Separation | Estimated
Mode Frequency | Allowed Distance SAR
Power (Body) (Body)
[MHZ] [dBm] [mm] [W/kg]
Bluetooth 2441 9.50 10 0.187

Note: Held-to ear configurations are not applicable to Bluetooth operations and therefore were not
considered for simultaneous transmission.
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12.3 Head SAR Simultaneous Transmission Analysis

Simultaneous Transmission Scenario with 2.4 GHz WLAN (Held to Ear)

Table 12-2

2.4 GHz

. . . UMTS 850 SAR
Simult Tx | Configuration WLAN SAR
SAR (W/kg) (Wikg) (W/kg)
Right Cheek 0.074 0.236 0.310
Right Tilt 0.050 0.244 0.294
Head SAR
Left Cheek 0.099 0.301 0.400
Left Tilt 0.052 0.312 0.364
2.4 GHz
. . . GSM 1900 SAR
Simult Tx [ Configuration WLAN SAR
SAR (W/kg) (Wikg) (W/kg)
Right Cheek 0.063 0.236 0.299
Right Tilt 0.049 0.244 0.293
Head SAR
Left Cheek 0.096 0.301 0.397
Left Tilt 0.036 0.312 0.348
2.4 GHz
. . : UMTS 1900 SAR
Simult Tx | Configuration WLAN SAR
W/k
SAR (W/kg) (Wikg) (W/kg)
Right Cheek 0.111 0.236 0.347
Right Tilt 0.083 0.244 0.327
Head SAR
Left Cheek 0.172 0.301 0.473
Left Tilt 0.063 0.312 0.375
2.4 GHz
. , . |LTE Band 17 SAR
Simult Tx | Configuration WLAN SAR
W/k
SAR (W/kg) (W/kg) (W/kg)
Right Cheek 0.069 0.236 0.305
Right Tilt 0.046 0.244 0.290
Head SAR
Left Cheek 0.087 0.301 0.388
Left Tilt 0.038 0.312 0.350
LTEBand5| 2.4 GHz SAR
Simult Tx | Configuration | (Cell) SAR | WLAN SAR (Wkg)
(Wikg) | (Wikg) ?
Right Cheek 0.155 0.236 0.391
Right Tilt 0.095 0.244 0.339
Head SAR
Left Cheek 0.217 0.301 0.518
Left Tilt 0.107 0.312 0.419
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Simultaneous Transmission Scenario with 5 GHz WLAN (Held to Ear)

Table 12-3

5 GHz

. . . UMTS 850 SAR
Simult Tx | Configuration WLAN SAR
SAR (W/kg) (Wikg) (W/kg)
Right Cheek 0.074 0.028 0.102
Right Tilt 0.050 0.032 0.082
Head SAR
Left Cheek 0.099 0.031 0.130
Left Tilt 0.052 0.039 0.091
5 GHz
: . . GSM 1900 SAR
Simult Tx [ Configuration WLAN SAR
SAR (W/kg) (Wikg) (W/kg)
Right Cheek 0.063 0.028 0.091
Right Tilt 0.049 0.032 0.081
Head SAR
Left Cheek 0.096 0.031 0.127
Left Tilt 0.036 0.039 0.075
5 GHz
: . . UMTS 1900 SAR
Simult Tx [ Configuration WLAN SAR
SAR (W/K9) | ™ o) (Wikg)
Right Cheek 0.111 0.028 0.139
Right Tilt 0.083 0.032 0.115
Head SAR
Left Cheek 0.172 0.031 0.203
Left Tilt 0.063 0.039 0.102
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12.4 Body-Worn Simultaneous

Transmission Analysis

Table 12-4
Simultaneous Transmission Scenario with 2.4 GHz WLAN (Body-Worn at 10 mm)
2.4 GHz
. : 2G/3G/AG SAR
Configuration Mode WLAN SAR
W/k
SAR (W/kg) (W/kg) (W/kg)
Back Side UMTS 850 0.184 0.300 0.484
Back Side GSM 1900 0.144 0.300 0.444
Back Side UMTS 1900 0.303 0.300 0.603
Back Side LTE Band 17 0.215 0.300 0.515
Back Side |[LTE Band 5 (Cell) 0.372 0.300 0.672
Table 12-5

Simultaneous Transmission Scenario with 5 GHz WLAN (Body-Worn at 10 mm)

Configuration Mode eSS SR WI_SACEIHSZAR SAR
(Wikg) (Wikg) (Wikg)
Back Side UMTS 850 0.184 0.156 0.340
Back Side GSM 1900 0.144 0.156 0.300
Back Side UMTS 1900 0.303 0.156 0.459
Table 12-6

Simultaneous Transmission Scenario with Bluetooth (Body-Worn at 10 mm)
Configuration Mode 2G/3G/4G Bluetooth SAR
SAR (W/kg) | SAR (W/kg) (W/kg)
Back Side UMTS 850 0.184 0.187 0.371
Back Side GSM 1900 0.144 0.187 0.331
Back Side UMTS 1900 0.303 0.187 0.490
Back Side LTE Band 17 0.215 0.187 0.402
Back Side |[LTE Band 5 (Cell) 0.372 0.187 0.559

Note: Bluetooth SAR was not required to be measured per FCC KDB 447498. Estimated SAR results
were used in the above table to determine simultaneous transmission SAR test exclusion.
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12.5 Hotspot SAR Simultaneous Transmission Analysis

Per FCC KDB Publication 941225 D06v01, the devices edges with antennas more than 2.5 cm from edge
are not required to be evaluated for SAR (“-*).

Table 12-7
Simultaneous Transmission Scenario (Hotspot at 1.0 cm)
2.4 GHz
. . . UMTS 850 SAR
Simult Tx | Configuration WLAN SAR
SAR (W/kg) (Wikg) (W/kg)
Back 0.184 0.300 0.484
Front 0.188 0.051 0.239
Top - 0.126 0.126
Body SAR
Bottom 0.032 - 0.032
Right 0.150 0.029 0.179
Left 0.210 - 0.210
2.4 GHz
. . . GPRS 1900 SAR
Simult Tx | Configuration WLAN SAR
SAR (W/kg) Wikg) (W/kg)
Back 0.444 0.300 0.744
Front 0.463 0.051 0.514
Top - 0.126 0.126
Body SAR
Bottom 0.276 - 0.276
Right 0.038 0.029 0.067
Left 0.171 - 0.171
2.4 GHz
. . . UMTS 1900 SAR
Simult Tx | Configuration WLAN SAR
SAR (W/kg) (Wikg) (W/kg)
Back 0.303 0.300 0.603
Front 0.356 0.051 0.407
Top - 0.126 0.126
Body SAR
Bottom 0.193 - 0.193
Right 0.018 0.029 0.047
Left 0.115 - 0.115
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2.4 GHz
. . . |LTE Band 17 SAR
Simult Tx [ Configuration WLAN SAR
SAR (W/kg) (Wikg) (W/kg)
Back 0.215 0.300 0.515
Front 0.211 0.051 0.262
Top - 0.126 0.126
Body SAR
Bottom 0.059 - 0.059
Right 0.066 0.029 0.095
Left 0.103 - 0.103
LTE Band 5 2.4 GHz SAR
Simult Tx | Configuration| (Cell) SAR | WLAN SAR (Wkg)
(Wikg) (W/kg) g
Back 0.372 0.300 0.672
Front 0.370 0.051 0.421
Top - 0.126 0.126
Body SAR
Bottom 0.073 - 0.073
Right 0.250 0.029 0.279
Left 0.375 - 0.375

12.6 Simultaneous Transmission Conclusion

The above numerical summed SAR results for all the worst-case simultaneous transmission conditions
were below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous
transmission cases will not exceed the SAR limit and therefore no measured volumetric simultaneous
SAR summation is required per FCC KDB Publication 447498 D01v05.
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13 SAR MEASUREMENT VARIABILITY

13.1 Measurement Variability

Per FCC KDB Publication 865664 D01v01, SAR measurement variability was assessed for each
frequency band when the measured SAR is « 0.80 W/kg. Measurement variability is not required for

current application since the highest measured SAR was < 0.80 W/kg.

13.2 Measurement Uncertainty

The measured SAR was <1.5 W/kg for all frequency bands. Therefore, per KDB Publication 865664
D01v01, the extended measurement uncertainty analysis per IEEE 1528-2003 was not required.
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14

EQUIPMENT LIST

Manufacturer Model Description Cal Date Cal Interval Cal Due Sefjial Number
Agilent 8594A (9kHzR.9GHzBpectrumAnalyzer N/A N/A N/A 3051A00187
Agilent 85070E DielectricProbeKit 2/14/2013 Annual 2/14/2014 MY44300633
Agilent 85047A SParameterTestSet N/A N/A N/A 2904A00579
Anritsu MA24106A USBPowerSensor 12/7/2012 Annual 12/7/2013 1244515
Anritsu MA24106A USBPowerSensor 12/7/2012 Annual 12/7/2013 1244512

AmplifierResearch 5S1G4 5W, 800MHz4.2GHz CBT N/A CBT 21910
Anritsu ML2495A PowerMeter 10/11/2012 Annual 10/11/2013 1039008
Anritsu ML2496A PowerMeter 11/28/2012 Annual 11/28/2013 1138001
Anritsu MA2481A PowerSensor 2/14/2013 Annual 2/14/2014 5821
Anritsu MA2481A PowerSensor 2/14/2013 Annual 2/14/2014 2400
Anritsu MT8820C RadioCommunicationTester 11/6/2012 Annual 11/6/2013 6200901190}

COMTECH AR8572%/5759B SolidStateAmplifier CBT N/A CBT 3W1A004002
COMTech AR8572% SolidStateAmplifier CBT N/A CBT M1S5A009
Gigatronics 80701A (0.0508GHzPowerSensor 10/10/2012 Annual 10/10/2013 1833460
Gigatronics 8651A UniversalPowerMeter 10/10/2012 Annual 10/10/2013 8650319
IntelligentWeighing PDB000 ElectronicBalance 6/29/2012 Annual 6/29/2013 120405017
MCL BWN6W5+ 6dBAttenuator CBT N/A CBT 1139
MiniCircuits VLF6000+ LowPasdilter CBT N/A CBT N/A
MiniCircuits VLF6000+ LowPasdFilter CBT N/A CBT N/A

Mini Circuits BWN20W5+ DCto 18 GHzPrecisiorFixed20 dB Attenuator CBT N/A CBT N/A

Mini Circuits NLP1200+ LowPasgilter DCto 1000MHz CBT N/A CBT N/A

Mini Circuits NLPR950+ LowPasgilter DCto 2700MHz CBT N/A CBT N/A

Mini Circuits BWN20W5 PowerAttenuator CBT N/A CBT 1226
Narda 401406 4 B GHzSMAG dBDirectionalCoupler CBT N/A CBT N/A
Narda 47728 Attenuator (3dB) CBT N/A CBT 9406
Narda BWBS3W2 Attenuator (3dB) CBT N/A CBT 120

Pasternack PE220% BidirectionalCoupler CBT N/A CBT N/A
Pasternack PE220910 BidirectionalCoupler CBT N/A CBT N/A
Rohde& Schwarz CMU200 BaseStationSimulator 5/22/2012 Annual 5/22/2013 109892
Rohde& Schwarz CMW500 WidebandRadioCommunicatiorTester 9/26/2012 Annual 9/26/2013 108798
Rohde& Schwarz SMEQ6 SignalGenerator 10/11/2012 Annual 10/11/2013 832026
Seekonk NCA.00 TorqueWrench(8" Ib) 11/29/2011 Triennial 11/29/2014 21053
Seekonk NCd00 TorqueWrench(8" Ib) 3/5/2012 Triennial 3/5/2015 N/A
SPEAG D1900V2 1900MHzSARDipole 7/20/2012 Annual 7/20/2013 5d080
SPEAG D1900V2 1900MHzSARDipole 2/6/2013 Annual 2/6/2014 5d148
SPEAG D2450V2 2450MHzSARDipole 8/23/2012 Annual 8/23/2013 719
SPEAG D2450V2 2450MHzSARDipole 1/8/2013 Annual 1/8/2014 797
SPEAG D5GHzV2 5 GHzSARDipole 1/11/2013 Annual 1/11/2014 1057
SPEAG D5GHzV2 5 GHzSARDipole 2/14/2013 Annual 2/14/2014 1120
SPEAG D750V3 750MHzDipole 2/13/2013 Annual 2/13/2014 1046
SPEAG D835V2 835MHzSARDipole 4/20/2012 Annual 4/20/2013 4d119
SPEAG D835V2 835MHzSARDipole 8/23/2012 Annual 8/23/2013 4d026
SPEAG DAE4 DasyDataAcquisitionElectronics 8/24/2012 Annual 8/24/2013 1322
SPEAG DAE4 DasyDataAcquisitionElectronics 9/19/2012 Annual 9/19/2013 1323
SPEAG DAE4 DasyDataAcquisitionElectronics 11/13/2012 Annual 11/13/2013 1333
SPEAG DAE4 DasyDataAcquisitionElectronics 1/17/2013 Annual 1/17/2014 1272
SPEAG DAE4 DasyDataAcquisitionElectronics 2/6/2013 Annual 2/6/2014 649
SPEAG DAE4 DasyDataAcquisitionElectronics 3/8/2013 Annual 3/8/2014 1334
SPEAG DAKB.5 DielecticAssessmeniit 6/19/2012 Annual 6/19/2013 1070
SPEAG DAKB.5 DielectricAssessmenkit 12/11/2012 Annual 12/11/2013 1091
SPEAG ES3DV2 SARProbe 8/28/2012 Annual 8/28/2013 3022
SPEAG ES3DV3 SARProbe 9/20/2012 Annual 9/20/2013 3288
SPEAG ES3DV3 SARProbe 11/15/2012 Annual 11/15/2013 3287
SPEAG EX3DV4 SARProbe 1/17/2013 Annual 1/17/2014 3589
SPEAG EX3DV4 SARProbe 2/27/2013 Annual 2/27/2014 3920
SPEAG ES3DV3 SARProbe 3/15/2013 Annual 3/15/2014 3209
VWR 23226658 LongStemThermometer 3/30/2012 Biennial 3/30/2014 122179874
VWR 23226658 LongStemThermometer 6/27/2012 Biennial 6/27/2014 122363923
VWR 36934458 Wall Mounted Thermometer 9/30/2011 Biennial 9/30/2013 111859323
VWR 369341458 Wall Mounted Thermometer 9/30/2011 Biennial 9/30/2013 111859332

Note:

x CBT (Calibrated Before Testing). Prior to testing, the measurement paths containing a cable, amplifier, attenuator, coupler
or filter were connected to a calibrated source (i.e. a signal generator) to determine the losses of the measurement path.
The power meter offset was then adjusted to compensate for the measurement system losses. This level offset is stored
within the power meter before measurements are made. This calibration verification procedure applies to the system
verification and output power measurements. The calibrated reading is then taken directly from the power meter after
compensation of the losses for all final power measurements.

x All calibrated equipments were used within their calibrated period.
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15 MEASUREMENT UNCERTAINTIES

Applicable for frequencies less than 3000 MHz.

a b c d e= f g h= i= k
f(d,k) cxfle | cxgle
Uncertainty IEEE | Tol. rob. Ci Ci 1gm 10gms
1528
Component Sec. | #%) [Dist. | Div. 1gm 10gms Uj Uj Vi
E% | %
Measurement System
Probe Calibration E21| 6.0 | N 1 1.0 1.0 6.0 6.0 '
Axial Isotropy E22] 025 | N 1 0.7 0.7 0.2 0.2 ’
Hemishperical Isotropy E22| 13 | N 1 1.0 1.0 1.3 1.3
Boundary Effect E23| 04 | N 1 1.0 1.0 0.4 0.4 '
Linearity E24| 03 | N 1 1.0 1.0 0.3 0.3 ’
System Detection Limits E25( 51 | N 1 1.0 1.0 51 51 '
Readout Electronics E26( 1.0 [ N 1 1.0 1.0 1.0 1.0 '
Response Time E27| 08 | R | 173 | 1.0 1.0 0.5 0.5 ’
Integration Time E28| 26 | R | 173 1.0 1.0 15 15 '
RF Ambient Conditions E61| 30 | R | 173] 1.0 1.0 1.7 1.7 ’
Probe Positioner Mechanical Tolerance E62| 04 | R | 173 | 1.0 1.0 0.2 0.2
Probe Positioning w/ respect to Phantom E63[ 29 | R | 173 1.0 1.0 17 17 '
Eﬂgégﬂ::iggézzzirgr?laﬁon & Integration algorithms for es | 10 | r 1173 10 10 0.6 0.6
Test Sample Related
Test Sample Positioning E42| 60 | N 1 1.0 1.0 6.0 6.0 |287
Device Holder Uncertainty E41( 332 | R | 173 10 1.0 19 19 '
Output Power Variation - SAR drift measurement 662| 50 [ R [ 173 1.0 1.0 2.9 2.9 '
Phantom & Tissue Parameters
Phantom Uncertainty (Shape & Thickness tolerances) [ E31| 40 [ R | 1.73 | 1.0 1.0 2.3 2.3 '
Liquid Conductivity - deviation from target values E32] 50 | R | 173 ] 0.64 | 0.43 1.8 1.2 ’
Liquid Conductivity - measurement uncertainty E33| 38 | N 1 0.64 | 043 2.4 1.6 6
Liquid Permittivity - deviation from target values E32| 50 [ R | 173 ] 0.60 | 0.49 1.7 1.4 ’
Liquid Permittivity - measurement uncertainty E33| 45 | N 1 0.60 | 0.49 2.7 2.2 6
Combined Standard Uncertainty (k=1) RSS 12.1 11.7 1299
Expanded Uncertainty k=2 24.2 23.5
(95% CONFIDENCE LEVEL)
The above measurement uncertainties are according to IEEE Std. 1528-2003
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Applicable for frequencies up to 6 GHz.

a b c d e= f g h= i= k
f(d,k) cxfle | cxgle
Uncertainty IEEE | Tol. Prob. Ci Ci 1gm 10gms
1528
Component Sec. | %) [Dist. | Div. 1gm 10gms uj uj Vi
E% | E%
Measurement System
Probe Calibration E21] 655 | N 1 1.0 1.0 6.6 6.6 ’
Axial Isotropy E22| 025 | N 1 0.7 0.7 0.2 0.2 '
Hemishperical Isotropy E22| 1.3 | N 1 1.0 1.0 1.3 1.3 '
Boundary Effect E23| 04 | N 1 1.0 1.0 0.4 0.4
Linearity E24| 03 | N 1 1.0 1.0 0.3 0.3 '
System Detection Limits E25| 51 | N 1 1.0 1.0 51 51 ’
Readout Electronics E26| 10 | N 1 1.0 1.0 1.0 1.0
Response Time E27] 08 | R | 173]| 10 1.0 0.5 0.5 '
Integration Time E28| 26 | R | 173 | 1.0 1.0 15 15 ’
RF Ambient Conditions E61| 30 | R | 173 | 1.0 1.0 1.7 1.7
Probe Positioner Mechanical Tolerance E62| 04 | R| 173 | 1.0 1.0 0.2 0.2 '
Probe Positioning w/ respect to Phantom E63| 29 | R | 173 | 1.0 1.0 1.7 1.7 ’
,I\Eﬂg)r(?péﬂagigr\léllzgeﬁrgr?lation & Integration algorithms for es | 10 | R | 173 ] 10 1.0 0.6 0.6 ,
Test Sample Related
Test Sample Positioning E42| 6.0 | N 1 1.0 1.0 6.0 6.0 |287
Device Holder Uncertainty E41] 332 | R | 173 | 1.0 1.0 1.9 1.9 ’
Output Power Variation - SAR drift measurement 662| 50 | R | 173 | 1.0 1.0 2.9 2.9 '
Phantom & Tissue Parameters
Phantom Uncertainty (Shape & Thickness tolerances) | E31| 40 [ R | 1.73 | 1.0 1.0 2.3 2.3
Liquid Conductivity - deviation from target values E32| 50 | R | 173 | 0.64 | 0.43 1.8 1.2 '
Liquid Conductivity - measurement uncertainty E33| 38 | N 1 0.64 | 043 24 1.6 6
Liquid Permittivity - deviation from target values E32| 50 | R | 173 | 0.60 | 0.49 17 14 '
Liquid Permittivity - measurement uncertainty E33| 45 | N 1 0.60 | 0.49 2.7 2.2 6
Combined Standard Uncertainty (k=1) RSS 12.4 12.0 | 299
Expanded Uncertainty k=2 24.7 24.0
(95% CONFIDENCE LEVEL)
The above measurement uncertainties are according to IEEE Std. 1528-2003
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16 CONCLUSION

16.1 Measurement Conclusion

The SAR evaluation indicates that the EUT complies with the RF radiation exposure limits of the FCC and
Industry Canada, with respect to all parameters subject to this test. These measurements were taken to
simulate the RF effects of RF exposure under worst-case conditions. Precise laboratory measures were
taken to assure repeatability of the tests. The results and statements relate only to the item(s) tested.

Please note that the absorption and distribution of electromagnetic energy in the body are very complex
phenomena that depend on the mass, shape, and size of the body, the orientation of the body with
respect to the field vectors, and the electrical properties of both the body and the environment. Other
variables that may play a substantial role in possible biological effects are those that characterize the
environment (e.g. ambient temperature, air velocity, relative humidity, and body insulation) and those that
characterize the individual (e.g. age, gender, activity level, debilitation, or disease). Because various
factors may interact with one another to vary the specific biological outcome of an exposure to
electromagnetic fields, any protection guide should consider maximal amplification of biological effects as
a result of field-body interactions, environmental conditions, and physiological variables. [3]
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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 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client PC eSt :

Ce__rl“idafé No:. D750V3-1 046_‘Feb1 3 i

Object D750V3-8N: 1046 &

Calibration procedure(s) QACAL-OSVQ s
Calibration proc

re for dipole

Calibration date: February 13; 2013

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

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

Calibration Equipment used (M&TE critical for calibration)

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

Power meter EPM-4424 GB37480704 01-Nov-12 (No. 217-01640) Oct-13

Powaer sensor HP 8481A Us37292783 01-Nov-12 (No. 217-01640) Oct-13

Reference 20 dB Attenuator SN: 5058 (20k) 27-Mar-12 {No. 217-01530) Apr-13

Type-N mismatch combination SN: 5047.3/ 06327 27-Mar-12 (No. 217-01533) Apr-13

Reference Probe ES3DV3 SN: 3205 28-Dec-12 (No. ES3-3205_Dec12) Dec-13

DAE4 SN: 601 27-Jun-12 {No. DAE4-601_Jun12) Jun-13

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

Power sensor HP 8481A MY41092317 18-Oct-02 (in house check Oct-11} tn house check: Oct-13

RF generator R&S SMT-06 100005 04-Aug-29 {in house check Oct-11) In house check: Oct-13

Network Analyzer HP 8753E US37320585 S4206 18-Oct-01 (in house check Oct-12} In house check: Oct-13
Name _ Function _ Signature

Calibrated by: Laif Klysmer. o oo beratory Technician - o 0

Approved by: KatJaF’okoVIC i echnlcaEManager v

Issued: February 13, 2013

This calibration certificate shall not be reproduced except in full without written approval of the laboratary,
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzeriand

C Service suisse d'étalonnage
Servizio svizzero di taratura
S Swiss Calibration Service

Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

S Schweizerischer Kalibrierdienst

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.

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.

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

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

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

nominal SAR result.

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

probability of approximately 95%.
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Measurement Conditions

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

DASY Version DASYS V52.8.5

Extrapolation Advanced Exirapolation

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 412+6% 0.91 mho/m =6 %

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

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

SAR measured 250 mW input power 2,17 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

8.50 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.41 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0+0.2)°C 548+6% 0.99 mho/m +6 %
Body TSL temperature change during test <0.5°C mane
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.25 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

1.49 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

5.84 W/kg + 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5630 +1.4iQ
Return Loss -24.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 520Q-1.1jQ
Return Loss -32.9dB

General Antenna Parameters and Design

Electrical Delay {one directicn) 1.038 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on September 02, 2011
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DASYS5 Validation Report for Head TSL

Date: 13.02.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1046

Communication System: CW; Frequency: 750 MHz

Medium parameters used: f =750 MHz; 6 = 0.91 S8/m; g, =41.2; p = 1000 kglm3
Phantom section: Flat Section

Measurement Standard: DASY S5 (IEEE/IEC/ANSI C63,19-2007)

DASYS52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(6.28, 6.28, 6.28); Calibrated: 28.12.2012;
s Sensor-Surface: 3mm (Mechanical Surface Detection}
e Electronics: DAE4 Sn6(01; Calibrated: 27.06.2012
e Phantom: Flat Phantom 4.9L; Type: QDO00OP49AA; Serial: 1001
e  DASY52 52.8.5(1059); SEMCAD X 14.6.8(7028)

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 = 52.942 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.32 W/kg

SAR(1 g) =2.17 W/kg; SAR(10 g) = 1.41 W/kg

Maximum value of SAR (measured) = 2.55 W/kg

0dB =2.55W/kg =4.07dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 13.02.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1046

Communication System: CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; 6 = 0.99 S/m; ¢, = 54.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(6.11, 6.11, 6.11); Calibrated: 28.12.2012;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 27.06.2012
¢ Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001
» DASYS52 52.8.5(1059); SEMCAD X 14.6.8(7028)

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 = 52.942 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.29 Wrkg

SAR(1 g) = 2.25 W/kg; SAR(10 g) = 1.49 W/kg

Maximum value of SAR (measured) = 2.61 W/kg

| -en

-12.00

0dB =2.61 W/kg =4.17 dBW/kg
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Impedance Measurement Plot for Body TSL

CHI s11

Ca

Av
:1.l5-EI

Hld

1 U Fs

1 52.845

2 HBLREF -28 dB

-1.8898 & 194,71 pF

13 Feb 2813 10:48:44
750.0680 A0 MH=

_As-32.864 dB | 756,008 886 MHz

START 550,009 688 MHz

H

STOP 950,868 080 MHz

:

Certificate No: D750V3-1046_Feb13

Page 8 of 8




Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzeriand

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

Accredited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilaterat Agreement for the recognition of catibration certificates

Object

Calibration procedure(s)

Calibration date:

A
A\
%\

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 canducted in the closed laboratory facility: environment femperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used {(M&TE ciitical for calibration)

Primary Standards D # Cal Date {Ceriificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 05-Oct-11 {No. 217-01451) Get-12

Power sensor HP 8481A US37292783 05-Oct-11 (No. 217-01451) Oct-12

Reference 20 dB Attenuator SN: 5058 (20k) 27-Mar-12 (No. 217-01530} Apr-13

Type-N mismatch combination SN: 5047.2 / 08327 27-Mar-12 (No. 217-01533) Apr-13

Reference Probe ES3DV3 SN: 3205 30-Dec-11 (No. ES3-3205_Dec11) Dec-12

DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Jull 1} Jut-12

Secondary Standards iD# Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-11}) In house check: Oct-13
RF generator R&S SMT-086 100005 04-Aug-99 (in house check Oct-11} In house check: Oct-13
Nelwork Analyzer HF 8753E US37390585 54206 18-Oct-01 (in house check Gct-11) In house check: Oct-12

Function Signature

Calibrated by:

Approved by

tssued: Aprif 20, 2012

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Accredited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatorles to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Suppiement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Schwelzerischer Kallbrierdienst

* 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.

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.

s 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 uncentainty required.

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

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

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

nominal SAR result.

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

Certificate No: D835V2-4d119 Apri2 Page2of 8



Measurement Conditions

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

DASY Verslon DASY5 Vv52.8.1
Extrapolation Advanced Extrapolation

Phantom Modular Fiat 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 folfowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.80 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 41.1+6% 0.80 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 236mW /g

SAR for nominal Head TSL parameters

normalized to 1W

9.42 mW /g £ 17.0 % (k=2)

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

condition

SAR measured

250 m\W input power

1.56mW/g

SAR for nominal Head TSL parameters

normalized to 1W

6.19 MW /g & 16.5 % (k=2)

Body TSL parameters
The following parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.87 mho/m
Measured Body TSL parameters (22.0£0.2) °C 54516 % 1.01 mho/m £ 6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 247 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

9.56 mW /g 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.62mW/g

SAR for nominal Body TSL parameters

normalized to 1W

6.31 MW/ g + 16.5 % (k=2)

Cerlificate No: D835V2-4d118_Apri2
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.30-22i0
Return Loss -32.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4680 -43iQ
Return Loss -25.2dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.386 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 macde of standard semirigid coaxial cable. The ¢enter 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 accerding to the position as explained in the
“Measurement Conditions” paragraph. The SAR daia are not affected by this change. The overall dipole length is stil]
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on June 29, 2010

Cerlificate No: D835V2-4d119_Apri2 Page 4 of 8



DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d119

Comnunication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 0.9 mho/m; &, = 41.1; p = 1000 kghn3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvE(6.07, 6.07, 6.07); Calibrated: 30.12.2011;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.91; Type: QDO0O0P49AA; Serial: 1001

DASY52 52.8.1(838); SEMCAD X 14.6.5(6469)

Date: 20.04.2012

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 = 57.041 V/m,; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 3.480 mW/g

SAR(1 g) = 2.36 mW/g; SAR(10 g) = 1.55 mW/g
Maximum value of SAR (measured) = 2.75 mW/g

B 12,00

Certificate No: D835V2-4d119_Apri2 Page 5 of 8



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

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d119

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 1.01 mho/m; &, = 54.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.02, 6.02, 6.02); Calibrated: 30.12.2011;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantomn: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001

DASY52 52.8.1(838); SEMCAD X 14.6.5(6469)

Date: 19.04.2012

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 = 55.253 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 3.571 mW/g

SAR(1 g) = 2.47 mW/g; SAR(10 g) = 1.62 mW/g
Maximum value of SAR (measured) = 2.87 mW/g

d 12.00

4.80

7.20

9.60

Certificate No: DB35V2-4d119_Apr12 Page 7 of 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerfand

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 cerlificates

cient. PC Test

Accreditation No.:

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

SCS 108

Certificate No: D1900V2-5d148_Feb13

CALIBRATION CERTIFICATE -

Obiject D1900V2 - SN:5d148

Calibration procedure(s)

QA CAL-05v9 : i :
Callbratlon procedure for d|pole vahdatlon kats above 700 MHz

Calibration date:

Galibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which reatize the physicat units of measurements (St}.
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Network Analyzer HP 8753E US37390585 54206

Name

Calibrated by: Leit Klysner

Approved by: Katja POkO‘”C - e

Primary Standards 1D # Cal Date {Ceniificate No.) Scheduled Calibration
Power meter EPM-4424 GB37480704 01-Nov-12 {No. 217-01640) Oct-13

Power sensor HP 8481A US37292783 01-Nov-12 {No. 217-01640) Oci-13

Reference 20 dB Attenuator SN: 5058 {(20k) 27-Mar-12 (No. 217-01530} Apr-13

Type-N mismatch combination SN: 5047.3 / 06327 27-Mar-12 (No. 217-01533) Apr-13

Reference Probe ES3DV3 SN: 3205 28-Dec-12 (No. ES3-3205 Dec12) Dec-13

DAE4 SN: 601 27-Jun-12 (No. DAE4-601_Jun12) Jun-13

Secondary Standards 1D # Check Date (in house) Scheduled Check
Power sensor HP B4B1A MY41092317 18-0ct-02 {in house check Oct-11) In house check: Oct-13
RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check; Oct-13

18-0Oct-01 {in house chack Oct-12)

Functlon

“ . Technical Manager - . -

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

Laboratory Techmman .i.j'_ .

in house chack: Oct-13

Signa_iure )

issued: February 6, 2013

Certificate No: D1900V2-5d148_Feb13
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Calibration Laboratory of S,

. NP Schweizerischer Katibrierdienst
= -~
Schmid & Partner % Service suisse d'étalonnage
Engineering AG =S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “, ///_-\\\ = Swiss Calibration Service
TR
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |[EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

nominal SAR result.

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

Certificate No: D1900V2-5d148_Feb13 Page 2 of 8




Measurement Conditions

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

DASY Version DASY5 V52.8.5

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 22,0°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0+£0.2)°C 394+6% 1.38 mho/m 6 %

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

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

SAR measured 250 mW input power 9.87 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

39.7 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.18 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters {22.0x0.2)°C 5196 % 1.53 mho/m +6 %
Body TSL temperature change during test <(5°C e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.3 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

40.8 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.45 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

21.7 Wikg £ 16.5 % (k=2)

Certificate No: D1900V2-5d148_Feb13
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 521 Q+58jQ

Return Loss -24.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.3Q +6.3jQ

Return Loss -23.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.199 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 11, 2011

Certificate No: D1900V2-5d148_Feb13 Page 4 of 8

































































































































































































































































































































































































APPENDIX D:SAR TISSUE SPECIFICATIONS

Measurement Procedure for Tissue verification:

1) The network analyzer and probe system was configured and calibrated.
2) The probe was immersed in the tissue. The tissue was placed in a nonmetallic container.

Trapped air bubbles beneath the flange were minimized by placing the probe at a slight
angle.

3) The complex admittance with respect to the probe aperture was measured

4) The complex relative permittivity Ocan be calculated from the below equation
(Pournaropoulos and Misra):

j2ZH vob sy &XD | A(RHR)"
Inb/a> a a o @ r

where Y is the admittance of the probe in contact with the sample, the primed and unprimed coordinates
refer to source and observation points, respectively, r> & (£ 2 Ukos/G Zis the angular frequency,

and j NEW

d/d 8 U

Table D-I
Composition of the Tissue Equivalent Matter
5200- | 5200-
[=
Frequency (MHz) 750 750 835 835 1900 190 245p 2490 5800 5800
Tissue Head Body Head Body Head Body Hea§l Body Hepd Bqdy
Ingredients (% by weight)
Bactericide 0.1 0.1
DGBE 44,92 29.44 26.7
HEC 1 1
See PaggSee Pagp See Page
NaCl 3 9 5 F 15 0.94 0.18 0.39 |[SeePage 0.1 5 g
Sucrose 57 44.9
Polysorbate (Tween) 80 20
Water 40.45 53.06 54.9 70.17 73.2 80
Reviewed by:
FCC ID: ASLSHVE330S SAR EVALUATION REPORT .
Quality Manager
Test Dates: DUT Type: APPENDIX D:
04/11/13 — 05/03/13 Portable Handset Page 1 of 5
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Figure D-1

Composition of 750 MHz Head and Body Tissue Equivalent Matter

Note: 750MHz liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual
liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Figure D-2
750MHz Body Tissue Equivalent Matter

Reviewed by:
FCC ID: ASLSHVE330S SAR EVALUATION REPORT .
Quality Manager
Test Dates: DUT Type: APPENDIX D:
04/11/13 — 05/03/13 Portable Handset Page 2 of 5
REV 12.4 M
03/25/2013

© 2013 PCTEST Engineering Laboratory, Inc.




Figure D-3
750MHz Head Tissue Equivalent Matter

Reviewed by:
FCC ID: ASLSHVE330S SAR EVALUATION REPORT .
Quality Manager
Test Dates: DUT Type: APPENDIX D:
04/11/13 — 05/03/13 Portable Handset Page 3 of 5
REV 12.4 M
03/25/2013

© 2013 PCTEST Engineering Laboratory, Inc.




Composition of 2.4 GHz Head Tissue Equivalent Matter

Figure D-4

Note: 2.4 GHz head liquid recipes are proprietary SPEAG. Since the composition is approximate to the

actual liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Figure D-5
2.4 GHz Head Tissue Equivalent Matter

Reviewed by:
FCC ID: ASLSHVE330S SAR EVALUATION REPORT .
Quality Manager
Test Dates: DUT Type: APPENDIX D:
04/11/13 — 05/03/13 Portable Handset Page 4 of 5
REV 12.4 M
03/25/2013

© 2013 PCTEST Engineering Laboratory, Inc.




Composition of 5 GHz Head Tissue Equivalent Matter

Figure D-6

Note: 5GHz head liquid recipes are proprietary SPEAG. Since the composition is approximate to the

actual liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Figure D-7
5GHz Head Tissue Equivalent Matter

Reviewed by:
FCC ID: ASLSHVE330S SAR EVALUATION REPORT .
Quality Manager
Test Dates: DUT Type: APPENDIX D:
04/11/13 — 05/03/13 Portable Handset Page 5 of 5
REV 12.4 M
03/25/2013

© 2013 PCTEST Engineering Laboratory, Inc.







APPENDIX E: SAR SYSTEM VALIDATION

Per FCC KDB 865664 D02v01, SAR system validation status should be documented to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system
validation, according to the procedures outlined in IEEE 1528-2003 and FCC KDB 865664 D01 v01.
Since SAR probe calibrations are frequency dependent, each probe calibration point was validated at a
frequency within the valid frequency range of the probe calibration point, using the system that normally
operates with the probe for routine SAR measurements and according to the required tissue-equivalent
media.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probes and tissue dielectric parameters has been included.

Table E-I
SAR System Validation Summary
ar COND. | PERM. CW VALIDATION MOD. VALIDATION
SYSTEM TAF;E?] pate | PRQPE | Tpe | PROBE CAL POINT o @ SENSI- PROBE PROBE [ o | bury AR
TIVITY | LINEARITY | ISOTROPY : FACTOR
B 750 | 1/30/2013 | 3287 | ES3DV3 | 750 | Head | 0894 | 4058 PASS PASS PASS NIA NIA NIA
C 835 | 10/15/2012 | 3022 | ES3pv2 | 835 | hHead | 0927 | 4isl PASS PASS PASS GMSK PASS NIA
D 1900 | 10/17/2012 | 3288 | ES3DV3 | 1900 | Head | 1446 | 40.76 PASS PASS PASS GMSK PASS /A
C 2450 | 11/9/2012 | 3022 | ES3DV2 | 2450 | Head | 1874 | 3823 PASS PASS PASS OFDM NA PASS
E 5200 | 3/21/2013 | 3920 | EX3DVA | 5200 | Head | 4529 | 3564 PASS PASS PASS OFDM NA PASS
E 5300 | 3/21/2013 | 3920 | EX3DV4 | 5300 | Head | 4638 | 3552 PASS PASS PASS OFDM NA PASS
E 5500 | 3/28/2013 | 3920 | EX3DV4 | 5500 | Head | 4813 | 3407 PASS PASS PASS OFDM NIA PASS
E 5800 | 3/22/2013 | 3920 | EX3DV4 | 5800 | Head | 5108 | 3476 PASS PASS PASS OFDM NIA PASS
B 750 | 1/30/2013 | 3287 | ESaDV3 | 750 | Body | 0981 | 5440 PASS PASS PASS N/A N/A /A
B 835 | 12412013 | 3287 | ES3DV3 | 835 Body | 0950 | 5344 PASS PASS PASS GMSK PASS /A
E 1900 | 3/52013 | 3920 | EX3DV4 | 1900 | Body | 1574 | 5242 PASS PASS PASS GMSK PASS NIA
G 2450 | 32902013 | 3200 | ES3DV3 | 2450 | Body | 2044 | 5261 PASS PASS PASS OFDM NA PASS
A 5200 | 1/23/2013 | 3589 | EX3DV4 | 5200 | Body | 5292 | 4785 PASS PASS PASS OFDM NIA PASS
A 5300 | 1/23/2013 | 3589 | EX3DV4 | 5300 | Body | 5477 | 4747 PASS PASS PASS OFDM NIA PASS
A 5500 | 1/23/2013 | 3589 | EX3DV4 | 5500 | Body | 5729 | 47.03 PASS PASS PASS OFDM NIA PASS
A 5800 | 1/23/2013 | 3589 | EX3DV4 | 5800 | Body | 6233 | 4620 PASS PASS PASS OFDM N/A PASS

NOTE: All measurements were performed using probes calibrated for CW signals only. Modulations in the
table above represent test configurations for which the measurement system has been validated per FCC
KDB Publication 865664 D01v01. SAR systems were validated for modulated signals with a periodic duty
cycle, such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB
865664.

Reviewed by:
FCC ID: A3LSHVE330S SAR EVALUATION REPORT

Quality Manager
Test Dates: DUT Type:
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