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SECTION 1:

Customer information

Company Name Toshiba Corporation

Brand Name TOSHIBA

Address 2-9, Suehiro-Cho, Ome, Tokyo 198-8710 JAPAN
Telephone Number +81-428-34-2403

Facsimile Number +81-428-30-7906

Contact Person

Kazuya Fukushima

SECTION 2:

Equipment under test (EUT)

2.1 Identification of EUT (*Main unit including antenna and RF module)

Type of Equipment Laptop Computer
Model Number Satellite U930
Serial Number XC134402H
Condition of EUT Production prototype
(*. Not for sale: This sample is equivalent to mass-produced items.)
Receipt Date of Sample November 14, 2012 (*. No modification by the Lab.)
Country of Mass-production China
Rating DC19V
Category Identified Portable device
Feature of EUT The EUT is a laptop computer installed Wireless LAN and Bluetooth module.

Simultaneous transmission

Wireless LAN can not transmit simultaneously with Bluetooth

Size of EUT

W:316 mm * D:207 mm * H:17.8 mm

2.2 Product Description (*.Antenna and RF module)

Bluetooth

Equipment type Transceiver

Frequency of operation channel | 2402-2480 MHz

Channel spacing IMHz for BDR and EDR, 2MHz for Low energy

Bandwidth 79MHz

Type of modulation FHSS, DSSS

Q’ty of Antenna 1 pc.

Antenna type PIFA

Antenna gain (peak) 3.24dBi for 2.4GHz band

Transmit power Refer to section 6 in this report.

Power supply DC3.3V (*. with constantly voltage circuit operation.)

Wireless LAN(IEEE 802.11b/g/n20HT/n40HT)

Equipment type Transceiver

Frequency of operation channel | 24122462 MHz for IEEE 802.11b, 11g and n20HT
2422-2452 MHz for IEEE 802.11n40HT,
5180-5240 MHz for IEEE 802.11a, n20HT,
5190-5230 MHz for IEEE 802.11n40HT,
5260-5320 MHz for IEEE 802.11a, n20HT,
5270-5310 MHz for IEEE 802.11n40HT,
5500-5700 MHz for IEEE 802.11a, n20HT,
5510-5690 MHz for IEEE 802.11n40HT,
5745-5825 MHz for IEEE 802.11a, n20HT,
5755-5795 MHz for IEEE 802.11n40HT,

Channel spacing SMHz for 2.4GHz band, 20MHz for SGHz band

Bandwidth 20MHz for a, b, g and n20HT, 40MHz for n40HT

Type of modulation DSSS, OFDM

Q’ty of Antenna 2 pc.

Antenna type PIFA

Antenna gain (peak) 3.24dBi

Transmit power Refer to section 6 in this report.

Power supply DC3.3V (*. with constantly voltage circuit operation.)
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SECTION 3: Test specification, procedures and results

3.1 Requirements for compliance testing defined by the FCC / Test specification

The US Federal Communications Commission has released the report and order “Guidelines for Evaluating the Environmental Effects of RF Radiation", ET
Docket No. 93-62 in August 1996. The order requires routine SAR evaluation prior to equipment authorization of portable transmitter devices, including portable
telephones. For consumer products, the applicable limit is 1.6 mW/g for an uncontrolled environment and 8.0 mW/g for an occupational/controlled environment
as recommended by the ANSVIEEE standard C95.1-1992. According to the Supplement C of OET Bulletin 65 “Evaluating Compliance with FCC Guide-lines
for Human Exposure to Radio frequency Electromagnetic Fields", released on Jun 29, 2001 by the FCC, the device should be evaluated at maximum output
power (radiated from the antenna) under “worst-case” conditions for normal or intended use, incorporating normal antenna operating positions, device peak
performance frequencies and positions for maximum RF energy coupling.

1. Specific Absorption Rate (SAR) is a measure of the rate of energy absorption due to exposure to an RF transmitting source (wireless portable device).

2. IEEE/ANSI Std. C95.1-1992 limits are used to determine compliance with FCC ET Docket 93-62.

Supplement C (Edition 01-01) to OET Bulletin 65 (Edition 97-01):
Supplement C (Edition 01-01) - Additional Information for Evaluating Compliance of Mobile and Portable Devices with FCC Limits for Human Exposure
to Radiofrequency Emissions
OET Bulletin 65 (Edition 97-01) - Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields

IEEE Std. 1528-2003:
IEEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques Supplement C

In additions;
XIKDB 447498 D01 (v04) (11/13/2009): Mobile and Portable Device RF Exposure Procedures and Equipment Authorization Policies
XIKDB 248227 (rev.1.2) (5/29/2007): SAR Measurement Procedures for 802.11a/b/g Transmitters

X KDB 450824 D01 (v01r01) Jan2007):  SAR Probe Calibration and System Verification Considerations for Measurements at 150MHz-3GHz
XIKDB 450824 D02 (v01) (11/13/2009): Dipole Requirements for SAR System Validation and Verification
XIKDB 616217 D01 (v01) (11/13/2009): SAR for laptop with Screen Ant

3.2 Exposure limit

i imi Whole-Body Partial-Body Hands, Wrists, Feet and Ankles
Environments of exposure limit (averaged over thecntve bocly) e e ) (ave:aged e
(A) Limits for Occupational
/Controlled Exposure (W/kg) 0.4 8.0 20.0
(B) Limits for General population 0.08 16 10
/Uncontrolled Exposure (W/kg) : 1.0 .

*.Occupational/Controlled Environments: are defined as locations where there is exposure that may be incurred by people who are aware of the potential for exposure, (i.e. as
a result of employment or occupation).
*.General Population/Uncontrolled Environments: are defined as locations where there is the exposure of individuals who have no knowledge or control of their exposure.

The limit applied in this test report is;

General population / uncontrolled exposure, Partial-Body (averaged over any 1g of tissue) limit: 1.6 W/kg

3.3 Procedures

Transmitter Wireless LAN Bluetooth
FCC OET Bulletin 65, Supplement C Exemption

Test Procedure SAR (Power <12mW)*1

Category FCC47CFR §2.1093 FCC47CFR §2.1093

Note: UL Japan’s SAR Work Procedures No.13-EM-W0429 and 13-EM-W0430. No addition, deviation nor exclusion has been made from standards
*1: Bluetooth mode is excluded from SAR test since power was lower than 1/2*60/fGHz) [mW].

3.4 Test Location

No.7 shielded room (2.76(Width) x 3.76m(Depth) x 2.4m(Height)) for SAR testing.

UL Japan, Inc., Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken 259-1220 JAPAN
Telephone number: +81 463 50 6400 / Facsimile number: +81 463 50 6401
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3.5 Confirmation before SAR testing

3.5.1 Data rate

*. The power corresponding with the data rate was measured. The following table is reference of modulation.

11b 11g

Modulation | Datarate | Modulation | Data rate
DBPSK/DSSS | 1Mbps | BPSK/OFDM | 6 Mbps
DQPSK/DSSS [ 2Mbps | BPSK/OFDM | 9 Mbps
CCK/DSSS | 5.5Mbps | QPSK/OFDM | 12 Mbps
CCK/DSSS 11 Mbps | QPSK/OFDM | 18 Mbps
16QAM/OFDM| 24 Mbps
16QAM/OFDM| 36 Mbps
64QAM/OFDM| 48 Mbps
64QAM/OFDM| 54 Mbps

11n(20HT) 11n(40HT)
Modulation | Datarate ; Stream | Datarate , Stream | Modulation | Datarate | Stream | Datarate , Stream
BPSK/OFDM | MCS0 | 1 MCS8 | 2 BPSK/OFDM [ MCS0 | 1 MCS8 | 2
QPSK/OFDM | MCSI 1 MCS9 2 QPSK/OFDM | MCSI 1 MCS9 2
QPSK/OFDM | MCS2 1 MCSI0 ' 2 QPSK/OFDM | MCS2 1 MCSI0 '@ 2
16QAM/OFDM[ MCS3 ! 1 MCSI1 {2 16QAM/OFDM|[ MCS3 ! 1 MCSIl | 2
16QAM/OFDM[ MCS4 | 1 MCSI2 1 2 16QAM/OFDM|[ MCS4 | 1 MCSI2 T 2
64QAM/OFDM[ MCS5 1 MCSI3 2 64QAM/OFDM[ MCS5 1 MCSI3 2
64QAM/OFDM[ MCS6 ! 1 MCS14 '+ 2 64QAM/OFDM[ MCS6 1 MCS14 '@ 2
64QAM/OFDM[ MCS7 ! 1 MCSI5 | 2 64QAM/OFDM[ MCS7 | 1 MCSI5 | 2

3.5.2  Decision of SAR test channel

Decision of SAR test channel

The operating mode for SAR testing was decided by the output power

The average output power for 802.11a was measured on all channels in each frequency band.

"Default Test Channel"
Mode GHz Channel FCC 15.247 UNII
802.11b 802.11g
2412 1 N A
802.11 b/g 2437 6 N A
2462 11 N A
5.18 36 v
5.20 40 5
522 44 *
5.24 43 \
5.26 52 N
5.28 56 *
5.30 60 *
532 64 N
5.500 100 B
UNII 5.520 104 v
5.540 108 *
5.560 112 B
802.11a 5.580 116 v
5.600 120 B
5.620 124 v
5.640 128 *
5.660 132 B
5.630 136 v
5.700 140 - - *
5.745 149
e e - : :
FCC 15.247 — = — 3
FCC 15.247 5.825 165 \

\ = “default test channels”
* = Possible 802.11a channels with maximum average output > the “default test channels”
A = Possible 802.11g channels with maximum average output %4 dB > the “default test channels”

UL Japan, Inc.

Shonan EMC Lab.
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3.6  Confirmation after SAR testing

It was checked that the power drift [W] is within +5% in the evaluation procedure of SAR testing. The verification of
power drift during the SAR test is that DASY system calculates the power drift by measuring the e-filed at the same
location at beginning and the end of the scan measurement for each test position. The result is shown in APPENDIX 2.

*. DASY system calculation Power drift value[dB] =20log(Ea)/(Eb) (where, Before SAR testing: Eb[V/m] / After SAR testing: Ea[V/m])

Limit of power drifff W] = £5%

Power drift limit (X) [dB] = 10log(P_drift)=10log(1.05/1)=10log(1.05)-10log(1)=0.212dB

from E-filed relations with power.

S=ExH=E"2/m=P/(4xmx1r"2) (n: Space impedance) — P=(E"2x4xnxr"2)m

Therefore, The correlation of power and the E-filed

Power drift limit (X) dB=10log(P_drift)=10log(E_drift)"2=20log(E_drift)
From the above mentioned, the calculated power drift of DASY system must be the less than +0.212dB.

3.7  Test setup of EUT and SAR measurement procedure

After considering the outline of EUT, the SAR test was carried out on the following setup conditions.
* Refer to Appendix 1 for test setup photographs.

Configuration u‘:eflrtfili;nt:ntz e Explanation of EUT setup position SAR test SAR type
The bottom surface of EUT was touched to the Flat phantom. .
Lap held(Bottom face) 7.5 mm This section is the closest to an antenna. applied Body-touch
Right side 53 mm The right surface of EUT was touched to the Flat phantom. applied Body-touch
Left side 53 mm The left surface of EUT was touched to the Flat phantom. applied Body-touch
LCD back side(Nearby person) 12 mm The LCD back side of EUT was touched to the Flat phantom. applied Body-touch

By the determined test setup shown above, the SAR test was applied in the following procedures.

Operation modes: [EEE 802.11a/b/g/m(20HT)/n(40HT)

Step 1 |Worst position search.
Step2  |Change the channel (at the worst SAR position in step 1.)
Step3  |Change the operation modes. (at the worst SAR position in step1.)

* Radiated spectrum is monitored by spectrum analyzer during SAR test.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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SECTION 4:

Operation of EUT during testing

This EUT has IEEE.802.11a, b, 11g 11n(20HT) and 11n(40HT) continuous transmitting modes.
The frequency and the modulation used in the SAR testing are shown as a following.

Operation mode 11a | 11n(20HT) siso [ 11n(20HT) mimo| 11n(40HT) siso [11n(40HT) mimo
Tx frequency band 5180-5320MHz 5190-5310MHz
5500-5700MHz 5510-5690MHz
5745-5825MHz 5755-5795MHz
Modulation BPSK/OFDM(*1)
Data rate IMbps(®2) | MCSO(2 [ MCS8¢2 | MCSO( [ MCS8(2
Crest factor 1.0 (=100% duty cycle)
Operation mode 11b | 11g | 11n(20HT) siso | 11n(40HT) siso [ 11n(20HT) mimo|11n(40HT) mimo
Tx frequency band 2412-2462MHz 2422-2452MHz | 2412-2462MHz | 2422-2452MHz
Modulation DBPSK/DSSS(*2) | BPSK/OFDM(*1) | BPSK/OFDM(*1) not applied BPSK/OFDM not applied
Data rate 1Mbps (*2) 6Mbps (*2) MCSO0 (*2) not applied MCSO0 (*2) not applied
Crest factor 1.0 (=100% dutycycle) | 1.0 (=100% dutycycle) | 1.0 (x100% duty cycle) not applied 1.0 (=100% duty cycle) not applied
Controlled software (3] DRTU - Diagnostics and Requlatory Testing Utility - O R
File View Help
ﬂ:‘ @ Local device: Intel(R) Centrino(R) Advancec
Work mode navigator g x Power mode Radio settings
=M Local device = Gain contral Transmit chains: [# A e
= e Bluetooth
- & WiFi " Power control Band: v 2.4GHz " 5.2GHz
2‘:1:::‘\‘!::3: T " Automatic driver settings Band width: ’10MH7-—L|
Continuous Rx Transmit gain (chain &): ——————————— |——— [28.0[d8] =] | Channel -
SZ;:’I":T:I::;\};mitS E el Ji U] : Frame settings
& CEPROM - Fe 3]
Send | Stop Read Default
Local device connected. & Idle g ldle| |
DRTU
\Version: 1.5.7-0432
*. The sample photograph of setting parameters and setting window is in above.

*1. SAR test was applied since average output power is higher than 11bor 11a.
*2. Since the average power of higher data rate was less than 0.25dB higher than the lowest data rate, the SAR test was only applied to the lowest data rate.
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SECTION 5: Uncertainty Assessment (SAR measurement)

Uncertainty of SAR measurement system Under 3 GHz
(Body tissue, conductivity& permittivity tolerance: <+ 5%, 100% duty cycle) (v06) 1g SAR 10g SAR
combined measurement uncertainty of the measurement system (k=1) +12.5% +12.2%
expanded uncertainty (k=2) +25.0% +24.4%
Error Description (Under 3GHz) Uncertainty Probability Divisor ci ci ui ui Vi, veff
AlM ement System (DASY5) (std. uncertainty) (st uncertainty)
1 | Probe Calibration Error +6.0 % Normal 1 1 1 +6.0 % +6.0 % s)
2 | Axial isotropy Error +4.7 % Rectangular \3 0.7 0.7 +1.9 % +1.9% 0
3 | Hemispherical isotropy Enor (<5deg, flat phantom) +9.6 % Rectangular \3 0.7 0.7 +3.9% +3.9% s)
4 | Boundary effects Error +1.4 % Rectangular \3 1 1 +0.8 % +0.8 % )
5 | Linearity Error +4.7 % Rectangular \3 1 1 +2.7% +2.7% ®
6 | Probe modulation response (CW) +00% Rectangular \3 1 1 +00% +00% s)
7 | Sensitivity Emror (detection limit) +1.0 % Rectangular \3 1 1 +0.6 % +0.6 % 0
8 | Response Time Emor (<5ms/100ms wait) +0.0 % Normal 1 1 1 +0.0 % +0.0 % s)
9 | Integration Time Error(100% duty cycle) +0.0 % Rectangular \3 1 1 +0.0 % +0.0 % 0
10 | Readout Electronics Emon(DAE) +0.3 % Rectangular \3 1 1 +0.3 % +0.3 % 0
11 | RF ambient conditions-noise +3.0% Rectangular \3 1 1 +1.7% +1.7% ®
12 | RF ambient conditions-reflections +3.0% Rectangular \3 1 1 +1.7% +1.7% s)
13 | Probe positioner mechanical tolerance +1.1% Rectangular \3 1 1 +0.6 % +0.6 % s)
14 | Probe Positioning with respect to phantom shell +2.9% Rectangular \3 1 1 +1.7% +1.7% s)
15 | Enors: Extrapol., Interpol. & Integration Algorithms +1.0 % Rectangular \3 1 1 +0.6 % +0.6 % s)
B | Test Sample Related
16 | Test Sample Positioning Error +5.0 % Normal 1 1 1 +5.0 % +5.0 % 145
17 | Device Holder or Positioner Tolerance +3.6 % Normal 1 1 1 +3.6 % +3.6 % 5
18 | Test Sample Output Power Drift Emor +5.0 % Rectangular \3 1 1 +2.9% +2.9% s)
C | Phantom and Setup
19 | Phantom uncertainty (shape, thickness tolerances) +7.5% Rectangular \3 1 1 +4.3 % +4.3 % 0
20 | Target Liquid Conductivity Tolerance +5.0 % Rectangular \3 0.64 043 +1.8 % +1.2% 0
21 | Measurement Liquid Conductivity Error +2.9 % Normal 1 0.64 043 +1.9 % +1.2% 3
22 | Target Liquid Permittivity Tolerance +5.0 % Rectangular \3 0.6 049 +1.7 % +1.4 % 0
23 | Measurement Liquid Permittivity Error +29% Normal 1 0.6 049 +1.7% +14% 3
24 | Liquid Conductivity-temp.uncertainty (<2degC.) +52% Rectangular \3 0.78 0.71 +23% 2.1% 0
25 | Liquid Permittivity-femp.uncertainty (<2degC.) +0.8 % Rectangular \3 0.23 0.26 +0.1% +0.1% 0
Combined Standard Uncertainty +12.5 % +122 % 479
Expanded Uncertainty (k=2) +25.0 % +24.4 %
*, This measurement uncertainty budget is suggested by IEEE 1528, IEC 62209-2 and determined by Schmid & Partner Engineering AG (DASY S Uncertainty Budget).
. 5~6 GHz
Uncertainty of SAR measurement system 1z SAR 10g SAR
combined measurement uncertainty of the measurement system (k=1) | +15.1% + 14.6%
expanded uncertainty (k=2) +30.2% +29.2%
Error Description Uncertainty Probability Divisor ci ci ui ui vi, veff
AlM ement System (std. uncertainty) | (std uncertainty)
1 | Probe calibration +6.8 % Normal 1 1 1 +6.8 % +6.8 % s)
2 | Axial isotropy +4.7% Rectangular \3 0.7 0.7 +1.9% +1.9% s)
3 | Hemispherical isotropy (*flat phantom, <5°) +2.6% Rectangular \3 0.7 0.7 +1.1% +1.1% s)
4 | Boundary effects +2.0% Rectangular \3 1 1 +12% +12% ©
5 | Probe linearity +4.7% Rectangular \3 1 1 +2.7% +2.7% ©
6 | System detection limit +1.0% Rectangular \3 1 1 +0.6 % +0.6 % s)
7 | System readout electronics +0.3 % Normal 1 1 1 +0.3 % +0.3 % s)
8 | Response time +0.8 % Rectangular \3 1 1 +0.5% +0.5% s)
9 | Integration time +2.6% Rectangular \3 1 1 +1.5% +1.5% s)
10 | RF ambient - noise +3.0% Rectangular \3 1 1 +1.7% +1.7% s)
11 | RF ambient - reflections +3.0% Rectangular \3 1 1 +1.7% +1.7% s)
12 | Probe positioner mechanical tolerance +0.8 % Rectangular \3 1 1 +0.5% +0.5% s)
13 | Probe positioning with respect to phantom shell +9.9% Rectangular \3 1 1 +5.7% +5.7% s)
14 | Max.SAR evaluation +4.0% Rectangular \3 1 1 +23% +23% s)
B | Test Sample Related
15 | Device positioning +5.0% Normal 1 1 1 +5.0% +5.0% s)
16 | Device holder uncertainty +5.0% Normal 1 1 1 +5.0% +5.0% s)
17| Power drift +50% Rectangular \3 1 1 +50% +2.9% ®
C | Phantom and Setup
18 | Phantom uncertainty +4.0% Rectangular \3 1 1 +23% +23% s)
19 | Liquid conductivity (target) +5.0% Rectangular \3 0.64 043 +1.8% +12% s)
20 | Liquid conductivity (meas.) +3.0% Normal 1 0.64 043 +1.9% +13% s)
21 | Liquid permittivity (target) +5.0% Rectangular \3 0.6 049 +1.7% +14% 0
22 | Liquid permittivity (meas.) +32% Normal 1 0.6 049 +1.9% +1.6% s)
23 | Liquid Conductivity-temp.uncertainty(=2°C) +3.0% Rectangular \3 0.78 0.71 +14% +12% 0
24 | Liquid Pe[mittivity-tempAuncertainty(§2°C) +0.8 % Rectangular \3 0.78 0.26 +0.1 % +0.1 % 0
Combined Standard Uncertaintv. +15.1 % +14.6 % ©
Expanded Uncertainty (k=2) +30.2 % +29.2 %

*. This measurement uncertainty budget is suggested by Schmi

d & Partner Engineering AG. [6]
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SECTION 6:

Confirmation before testing

6.1  Assessment for the conducted power of EUT
6.1.1 Worst data rate & worst channel determination of SAR
Freq. Data Loss[dB] Duty cycle / factor Average output power
Mode  Amem? v ™| e fcable Aun | (%] [dB] {ReadingldBn} ResufdBm]} Resul[mW] Remarks
Bluetooth  Chain B(Aux) 2402 :low { DH5 0.74 10 :78.696 / 1.0405 -4.71 7.07 5.09
BDR 2441 mid{ DH5 0.75 10 :78.696 / 1.0405 -3.85 7.94 6.22
2480 ihigh{ DHS 0.75 10+ 78.696 / 1.0405 -3.91 7.88 6.14
Bluetooth  Chain B(Aux) 2402 :low { 3DHS : 0.74 10 :78.696 / 1.0405 -8.66 3.12 2.05
EDR 2441 imid{ 3DHS i 0.75 10 :78.696 / 1.0405 -7.66 4.13 2.59
2480 :high{ 3DHS5 : 0.75 10+ 78.696 / 1.0405 -7.00 4.79 3.01
Bluetooth  Chain B(Aux) 2402 : low - 0.74 10 :78.696 / 1.0405 -6.56 522 3.33
Low Energy 2442 | mid - 0.75 10 :78.696 / 1.0405 -6.00 5.79 3.79
2480 :high - 0.75 10 :78.696 / 1.0405 -5.49 6.30 4.27
Bluetooth mode is excluded from SAR test since power was lower than 1/2*60/fGHz) [mW].
Freq. Data Loss[dB] Duty cycle / factor Average output power .
o Antenna [MHz] Ch rate Cable Attn [%] [dB] | Reading[dBm]: ResultfdBm] i ResultimW] LI
802.11b 2437 6 | IMbps | 0.75 10.00 : 99.03 / 0.04 6.37 17.16 52.03 Worst data rate of 11b
Data rate check 2437 6 ! 2Mbps : 0.75 10.00 @ 9897 / 0.04 6.27 17.06 50.87
at main antenna 2437 6 {5.5Mbps: 0.75 10.00 98.96 / 0.05 6.27 17.07 50.88
2437 6 | 11Mbps | 0.75 10.00 | 97.84 / 0.09 6.30 17.14 51.82
Chain A(Main) 2412 1 | 1Mbps | 0.74 10.00 ¢ 99.03 / 0.04 6.23 17.01 50.26
2437 6 | IMbps | 0.75 10.00 ¢ 99.03 / 0.04 6.37 17.16 52.03
2462 11 } 1Mbps | 0.75 10.00 i 99.03 / 0.04 6.18 16.97 49.80
Chain B(Aux) 2412 1 | 1Mbps i 0.74 10.00 ¢ 99.03 / 0.04 6.34 17.12 51.55
2437 6 | 1Mbps | 0.75 10.00 i 99.03 / 0.04 4.89 15.68 37.00
2462 11 | 1Mbps | 0.75 10.00 : 99.03 / 0.04 5.46 16.25 42.19
802.11g 2437 6 | 6Mbps 0.75 10.00 | 9886 / 0.05 6.23 17.03 50.47 Worst data rate of 11g
2437 6 | 9Mbps | 0.75 10.00 : 97.93 / 0.09 6.08 16.92 49.21
2437 6 | 12Mbps | 0.75 10.00 : 97.67 / 0.10 5.97 16.82 48.11
Data rate check 2437 6 | 18Mbps | 0.75 10.00 96.71 / 0.15 5.94 16.84 48.25
at main antenna 2437 6 | 24Mbps i 0.75 10.00 95.55 / 020 5.75 16.70 46.75
2437 6 | 36Mbps | 0.75 10.00 : 9351 / 029 5.72 16.76 47.44
2437 6 | 48Mbps | 0.75 10.00 : 9147 / 039 5.72 16.86 48.50
2437 6 | 54Mbps | 0.75 10.00 ¢ 90.51 / 043 5.66 16.84 48.34
Chain A(Main) 2412 1§ 6Mbps | 0.74 10.00 : 9886 / 0.05 3.45 14.24 26.55
2437 6 | 6Mbps | 0.75 10.00 @ 9886 / 0.05 6.23 17.03 50.47
2462 11 } 6Mbps | 0.75 10.00 : 9886 / 0.05 3.31 14.11 25.76
Chain B(Aux) 2412 1 | 6Mbps | 0.74 10.00 : 9886 / 0.05 3.26 14.05 25.41
2437 6 | 6Mbps | 0.75 10.00 : 9886 / 0.05 5.71 16.51 44.77
2462 11 | 6Mbps | 0.75 10.00 : 9886 / 0.05 2.84 13.64 23.12
802.11n 2437 6 mes0 0.75 10.00 9877 / 0.05 5.9 16.79 47.79 Worst data rate of 11n20HT SISO
20HT SISO 2437 6 mesl 0.75 10.00 i 9743 / 0.1 5.67 16.53 45.01
2437 6 mcs2 0.75 10.00 i 96.40 / 0.16 5.67 16.58 45.49
Data rate check 2437 6 mes3 0.75 10.00 9553 /020 5.57 16.52 44.86
at main antenna 2437 6 mes4 0.75 10.00 9340 / 030 5.55 16.60 45.67
2437 6 mes5 0.75 10.00 : 9153 / 038 5.54 16.67 46.50
2437 6 mcs6 0.75 10.00 © 91.24 /040 5.48 16.63 46.01
2437 6 mes7 0.75 10.00 : 90.55 / 043 5.47 16.65 46.25
Chain A(Main) 2412 1 mcs0 0.74 10.00 : 9877 / 0.05 2.51 13.30 21.40
2437 6 mcs0 0.75 10.00 : 9877 / 0.05 5.9 16.79 47.79
2462 11 | mes0 0.75 10.00 ¢ 9877 / 0.05 1.99 12.79 19.03
Chain B(Aux) 2412 1 mcs0 0.74 10.00 : 9877 / 0.05 2.32 13.11 20.48
2437 6 mcs0 0.75 10.00 : 9877 / 0.05 5.65 16.45 44.19
2462 11 | mes0 0.75 10.00 : 9877 / 0.05 1.81 12.61 18.25
802.11n 2437 6 mes0 0.75 10.00 97.38 / 0.12 3.31 14.18 26.15 Worst data rate of 11n40HT SISO
40HT SISO 2437 6 mesl 0.75 10.00 : 9512 / 022 3.06 14.03 25.28
2437 6 mcs2 0.75 10.00 : 9346 / 029 2.96 14.00 25.14
Data rate check 2437 6 mes3 0.75 10.00 8895 / 051 2.75 14.01 25.17
at main antenna 2437 6 mes4 0.75 10.00 8725 / 059 2.63 13.97 24.96
2437 6 mcs5 0.75 10.00 : 8584 / 0.66 2.58 13.9 25.08
2437 6 mcs6 0.75 10.00 | 8546 / 0.68 2.55 13.98 25.02
2437 6 mes7 0.75 10.00 : 8431 / 0.74 2.52 14.01 25.18
Chain A(Main) 2422 3 mcs0 0.74 10.00 i 9738 / 0.12 0.67 11.53 14.21
2437 6 mcs0 0.75 10.00 : 9738 / 0.12 331 14.18 26.15
2452 9 mcs0 0.75 10.00 ¢ 9738 / 0.12 0.01 10.88 12.23
Chain B(Aux) 2422 3 mcs0 0.74 10.00 : 9738 / 0.12 -0.83 10.03 10.06
2437 6 mcs0 0.75 10.00 : 9738 / 0.12 2.03 12.90 19.48
2452 9 mcs0 0.75 10.00 : 9738 / 0.12 0.00 10.87 12.20
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Freq. Data Loss[dB] Duty cycle / factor Average output power .
o Antenna [MHz] ch rate Cable Attn [%] [dB] ! Reading[dBm]: ResultfdBm] : ResultfmW] LI
802.11a 5220 i 44 | 6Mbps | 2.03 9.61 9886 / 0.05 4.29 15.98 39.63 Worst data rate of 11a
5220 i 44 | 9Mbps | 2.03 9.61 97.93 / 0.09 4.14 15.87 38.65
5220 i 44 | 12Mbps | 2.03 9.61 97.77 _/__0.10 4.15 15.89 38.80
Data rate check 5220 44 | 18Mbps | 2.03 9.61 96.71 / 0.15 4.06 15.85 38.42
at main antenna 5220 44 | 24Mbps | 2.03 9.61 9573 / 0.19 3.91 15.74 37.49
5220 i 44 | 36Mbps : 2.03 9.61 93.78 / 0.28 3.85 15.77 37.75
5220 i 44 | 48Mbps | 2.03 9.61 91.84 / 037 3.72 15.73 37.41
5220 i 44 | 52Mbps i 2.03 9.61 91.24 /040 3.75 15.79 37.91
Chain A(Main) 5180 : 36 i 6Mbps | 2.03 9.61 9886/ 0.05 4.47 16.16 41.30
5200 : 40 | 6Mbps | 2.03 9.61 9886 / 0.05 4.40 16.09 40.64
5220 i 44 | 6Mbps | 2.03 9.61 9886 / 0.05 4.29 15.98 39.63
5240 i 48 | 6Mbps | 2.18 9.61 98.86  / 0.05 4.15 15.99 39.72
5260 : 52 | 6Mbps | 2.17 9.60 9886 / 0.05 4.11 15.93 39.17
5280 : 56 | 6Mbps : 2.18 9.60 9886 / 0.05 4.33 16.16 41.30
5300 : 60 | 6Mbps @ 2.18 9.60 9886 / 0.05 4.34 16.17 41.40
5320 64 | 6Mbps : 2.07 9.60 9886 / 0.05 4.23 15.95 39.35
Chain B(Aux) 5180 : 36 | 6Mbps | 2.03 9.61 9886  / 0.05 4.41 16.10 40.74
5200 i 40 } 6Mbps | 2.03 9.61 9886 / 0.05 4.28 15.97 39.54
5220 i 44} 6Mbps | 2.03 9.61 9886 / 0.05 4.22 15.91 38.99
5240 : 48 | 6Mbps | 2.18 9.61 9886 / 0.05 3.98 15.82 38.19
5260 i 52 | 6Mbps | 2.17 9.60 9886/ 0.05 3.47 15.29 33.81
5280 : 56 | 6Mbps | 2.18 9.60 9886 / 0.05 3.84 15.67 36.90
5300 : 60 | 6Mbps | 2.18 9.60 9886 / 0.05 3.64 15.47 35.24
5320 : 64 | 6Mbps | 2.07 9.60 9886 / 0.05 3.65 15.37 34.43
802.11n 5220 i 44 | MCS0O 2.03 9.61 9886  / 0.05 4.55 16.24 42.11 Worst data rate of 11n20HT SISO
20HT SISO 5220 i 44 | MCSI1 2.03 9.61 97.93 / 0.10 4.34 16.08 40.59
5220 i 44 | MCS2 2.03 9.61 97.77 /0.5 4.42 16.21 41.81
Data rate check 5220 i 44 | MCS3 2.03 9.61 96.71 / 0.20 4.38 16.22 41.86
at main antenna 5220 i 44 1 MCS4 ¢ 2.03 9.61 9573 /028 4.30 16.22 41.93
5220 i 44 | MCS5 2.03 9.61 93.78 /037 4.20 16.21 41.78
5220 i 44 | MCS6 2.03 9.61 91.84 / 040 4.16 16.20 41.67
5220 i 44 | MCS7 2.03 9.61 9124 / 043 4.16 16.23 41.99
Chain A(Main) 5180 : 36 { MCSO : 2.03 9.61 9886 / 0.05 4.30 15.99 39.75
5200 : 40 | MCSO : 2.03 9.61 9886 / 0.05 4.54 16.23 42.01
5220 i 44 | MCSO @ 2.03 9.61 98.86 / 0.05 4.55 16.24 42.11
5240 i 48 | MCSO : 2.18 9.61 98.86 / 0.05 4.67 16.51 44.81
5260 i 52 § MCSO : 2.17 9.60 9886 / 0.05 4.32 16.14 41.15
5280 : 56 { MCSO : 2.18 9.60 9886 / 0.05 4.65 16.48 44.50
5300 : 60 { MCSO : 2.18 9.60 98.86  / 0.05 4.67 16.50 4.71
5320 i 64 | MCSO : 2.07 9.60 98.86  / 0.05 4.85 16.57 45.43
Chain B(Aux) 5180 ! 36 { MCSO | 2.03 9.61 98.86  / 0.05 4.26 15.95 39.39
5200 : 40 | MCSO | 2.03 9.61 9886 / 0.05 4.15 15.84 38.40
5220 i 44 | MCSO | 2.03 9.61 9886 / 0.05 4.05 15.74 37.53
5240 : 48 | MCSO @ 2.18 9.61 9886/ 0.05 4.17 16.01 39.94
5260 : 52 § MCSO @ 2.17 9.60 98.86  / 0.05 3.61 15.43 34.94
5280 : 56 } MCSO : 2.18 9.60 9886 / 0.05 3.78 15.61 36.42
5300 : 60 } MCSO : 2.18 9.60 9886 / 0.05 3.56 15.39 34.62
5320 : 64 | MCSO : 2.07 9.60 9886 / 0.05 3.85 15.57 36.09
802.11n 5190 38 | MCS0 2.03 9.61 97.54 / _0.11 1.02 12.77 18.92 Worst data rate of 11n40HT SISO
40HT SISO 5190 38 | MCSI1 2.03 9.61 9537 /021 0.89 12.74 18.78
5190 38 | MCS2 2.03 9.61 93.44 /029 0.68 12.61 18.26
Data rate check 5190 38 | MCS3 2.03 9.61 9204 / 036 0.61 12.61 18.24
at main antenna 5190 38 { MCS4 © 2.03 9.61 88.79 / 052 0.46 12.62 18.27
5190 38 | MCS5 2.03 9.61 86.03 / 0.65 0.40 12.69 18.59
5190 38 | MCS6 2.03 9.61 8554 / 0.68 0.37 12.69 18.57
5190 38 | MCS7 2.03 9.61 8442 / 074 0.27 12.65 18.39
Chain A(Main) 5190 i 38 { MCSO : 2.03 9.61 97.54 / 0.11 1.02 12.77 18.92
5230 i 46 | MCSO | 2.04 9.61 97.54 / _0.11 4.48 16.24 42.06
5270 i 54 1 MCSO : 2.17 9.60 97.54 / _0.11 4.11 15.99 39.70
5310 i 62 } MCSO : 2.18 9.60 97.54 /0.1 -0.05 11.84 15.27
Chain B(Aux) 5190 : 38 { MCSO | 2.03 9.61 97.54 / 0.11 0.92 12.67 18.49
5230 i 46 | MCSO | 2.04 9.61 97.54 / _0.11 4.19 15.95 39.34
5270 i 54 { MCSO | 2.17 9.60 97.54 / _0.11 3.40 15.28 33.72
5310 : 62 | MCSO | 2.18 9.60 97.54 / _0.11 0.18 12.07 16.10
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Freq. Data Loss[dB] Duty cycle / factor Average output power .
Mode Antenna IMHZ Ch. [ate Cable Attn [%] [dB] ! Reading[dBm]: ResultfdBm] : ResultfmW] Remarks
802.11a 5580 116 | 6Mbps 2.07 9.60 98.86  / 0.05 6.13 17.85 60.95 Worst data rate of 11a
5580 : 116 | 9Mbps 2.07 9.60 97.93 / _0.09 5.89 17.65 58.22
5580 116 | 12Mbps | 2.07 9.60 97.77 _/ 0.10 5.86 17.63 57.92
Data rate check 5580 : 116 | 18Mbps | 2.07 9.60 96.71 / 0.15 5.88 17.70 58.82
at main antenna 5580 116 | 24Mbps 2.07 9.60 95.73 / 0.19 5.75 17.61 57.67
5580 : 116 { 36Mbps | 2.07 9.60 93.78 / 0.8 5.73 17.68 58.60
5580 : 116 | 48Mbps | 2.07 9.60 91.84 / 037 5.78 17.82 60.53
5580 i 116 } 52Mbps | 2.07 9.60 91.24 / 040 5.70 17.77 59.82
Chain A(Main) 5500 : 100 { 6Mbps 2.05 9.59 9886/ 0.05 6.32 18.01 63.24
5520 i 104 | 6Mbps 2.06 9.59 9886/ 0.05 6.33 18.03 63.53
5540 i 108 | 6Mbps 2.06 9.59 9886 / 0.05 6.13 17.83 60.67
5560 i 112 } 6Mbps 2.07 9.60 9886/ 0.05 6.22 17.94 62.23
5580 : 116 | 6Mbps 2.07 9.60 9886/ 0.05 6.13 17.85 60.95
5600 120 | 6Mbps 2.25 9.60 98.86 / 0.05 6.15 18.05 63.83
5620 i 124 | 6Mbps 2.25 9.60 9886 / 0.05 6.10 18.00 63.10
5640 i 128 | 6Mbps 2.26 9.60 9886 / 0.05 6.10 18.01 63.24
5660 : 132 | 6Mbps 2.26 9.61 9886 / 0.05 6.04 17.96 62.52
5680 : 136 | 6Mbps 2.27 9.61 9886 / 0.05 6.06 17.99 62.95
5700 i 140 | 6Mbps 2.13 9.61 9886 / 0.05 6.01 17.80 60.26
Chain B(Aux) 5500 : 100 { 6Mbps 2.05 9.59 9886 / 0.05 6.21 17.90 61.66
5520 i 104} 6Mbps 2.06 9.59 9886 / 0.05 6.34 18.04 63.68
5540 i 108 | 6Mbps 2.06 9.59 9886/ 0.05 6.18 17.88 61.38
5560 : 112 | 6Mbps 2.07 9.60 9886/ 0.05 6.23 17.95 62.37
5580 : 116 | 6Mbps 2.07 9.60 9886/ 0.05 6.22 17.94 62.23
5600 i 120 { 6Mbps 2.25 9.60 9886 / 0.05 5.9 17.89 61.52
5620 i 124 | 6Mbps 2.25 9.60 9886 / 0.05 6.03 17.93 62.09
5640 : 128 | 6Mbps 2.26 9.60 9886 / 0.05 5.92 17.83 60.67
5660 : 132 | 6Mbps 2.26 9.61 9886 / 0.05 6.07 17.99 62.95
5680 : 136 | 6Mbps 2.27 9.61 9886/ 0.05 6.07 18.00 63.10
5700 : 140 | 6Mbps 2.13 9.61 9886 / 0.05 6.09 17.88 61.38
802.11n 5580 i 116 { MCS0 2.07 9.60 9886/ 0.05 6.36 18.08 64.32 Worst data rate of 11n20HT SISO
20HT SISO 5580 : 116 i MCSI1 2.07 9.60 9793 / 0.10 6.09 17.86 61.16
5580 116 | MCS2 2.07 9.60 97.77 / 0.15 6.02 17.84 60.85
Data rate check 5580 {116 § MCS3 . 2.07 9.60 i 9671 / 020 6.00 17.87 61.21
at main antenna 5580 : 116 | MCS4 2.07 9.60 9573 / 0.28 5.97 17.92 62.01
5580 : 116 | MCS5 2.07 9.60 93.78 / 037 5.88 17.92 61.94
5580 : 116 | MCS6 2.07 9.60 91.84 / 040 5.87 17.94 62.20
5580 : 116 | MCS7 2.07 9.60 9124 / 043 5.92 18.02 63.40
Chain A(Main) 5500 : 100 { MCSO 2.05 9.59 9886 / 0.05 6.23 17.92 61.99
5520 : 104 | MCSO 2.06 9.59 9886 / 0.05 6.23 17.93 62.14
5540 i 108 | MCSO 2.06 9.59 9886 / 0.05 6.20 17.90 61.71
5560 : 112 { MCSO 2.07 9.60 9886 / 0.05 6.31 18.03 63.59
5580 116 | MCS0 2.07 9.60 98.86 / 0.05 6.36 18.08 64.32
5600 i 120 } MCSO 2.25 9.60 9886 / 0.05 6.14 18.04 63.73
5620 i 124 { MCSO 2.25 9.60 9886/ 0.05 6.06 17.96 62.57
5640 : 128 | MCSO 2.26 9.60 9886 / 0.05 6.04 17.95 62.42
5660 : 132 | MCSO 2.26 9.61 9886 / 0.05 6.09 18.01 63.29
5680 : 136 | MCSO 2.27 9.61 9886 / 0.05 6.08 18.01 63.29
5700 i 140 | MCSO 2.13 9.61 9886 / 0.05 6.15 17.94 62.28
Chain B(Aux) 5500 : 100 { MCSO 2.05 9.59 9886/ 0.05 6.10 17.79 60.17
5520 i 104 | MCSO 2.06 9.59 9886 / 0.05 6.17 17.87 61.29
5540 : 108 | MCSO 2.06 9.59 9886 / 0.05 6.17 17.87 61.29
5560 : 112 | MCSO 2.07 9.60 9886 / 0.05 6.14 17.86 61.14
5580 i 116 | MCSO 2.07 9.60 9886 / 0.05 6.16 17.88 61.43
5600 i 120 | MCSO 2.25 9.60 9886 / 0.05 6.08 17.98 62.86
5620 i 124 | MCSO 2.25 9.60 9886 / 0.05 6.10 18.00 63.15
5640 : 128 | MCSO 2.26 9.60 9886 / 0.05 6.02 17.93 62.14
5660 : 132 | MCSO 2.26 9.61 9886 / 0.05 6.06 17.98 62.86
5680 ! 136 | MCSO 2.27 9.61 9886 / 0.05 5.92 17.85 61.00
5700 : 140 i MCSO 2.13 9.61 9886 / 0.05 617 17.96 62.57
802.11n 5550 i 110 § MCS0 2.07 9.60 97.54 / 0.11 6.28 18.06 63.95 Worst data rate of 11n40HT SISO
40HT SISO 5550 : 110 i MCSI1 2.07 9.60 9537 /021 6.06 17.94 62.17
5550 : 110 { MCS2 2.07 9.60 93.44 /029 5.9 17.95 62.44
Data rate check 5550 ¢ 110 { MCS3 2.07 9.60 92.04 / 038 5.82 17.87 61.17
at main antenna 5550 110 | MCS4 2.07 9.60 8879 / 052 5.75 17.94 62.18
5550 ¢ 110 i MCS5 2.07 9.60 86.03 / 0.60 5.67 17.94 62.29
5550 & 110 } MCS6 2.07 9.60 8554 / 0.68 5.70 18.05 63.80
5550 i 110 } MCS7 2.07 9.60 8442 / 074 5.63 18.04 63.62
Chain A(Main) 5510 @ 102 | MCSO 2.05 9.59 97.54 /0.1 5.50 17.25 53.07
5550 : 110 } MCSO 2.07 9.60 97.54 / 0.11 6.28 18.06 63.95
5590 : 118 | MCSO 2.08 9.60 97.54 / _0.11 6.20 17.99 62.93
5630 : 126 | MCSO 2.25 9.60 97.54 / _0.11 6.10 18.06 63.95
5670 : 134 | MCSO 2.27 9.61 97.54 / _0.11 6.22 18.21 66.20
Chain B(Aux) 5510 i 102 { MCSO 2.05 9.59 97.54 / _0.11 5.39 17.14 51.74
5550 : 110 { MCSO 2.07 9.60 97.54 / 0.1 6.14 17.92 61.92
5590 : 118 | MCSO 2.08 9.60 97.54 /0.1 6.19 17.98 62.78
5630 : 126 } MCSO 2.25 9.60 97.54 / 0.1 6.08 18.04 63.66
5670 i 134 { MCSO 2.27 9.61 97.54 /0.1 6.02 18.01 63.22
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Freq. Data Loss[dB] Duty cycle / factor Average output power .
Lo Antenna [MHz] Ch. rate Cable Attn [%] [dB] : Reading[dBm]: ResultfdBm] : ResultfmW] LI
802.11a 5785 157 6 2.16 9.62 9881 / 0.05 6.06 17.89 61.55 Worst data rate of 11a
5785 157 9 2.16 9.62 9776/ 0.10 5.84 17.72 59.14
5785 157 12 2.16 9.62 97.77 _/ 0.10 5.90 17.78 59.95
Data rate check 5785 157 18 2.16 9.62 96.71 / 0.15 5.88 17.81 60.33
at main antenna 5785 157 24 2.16 9.62 9573 / 0.19 5.74 17.71 59.01
5785 157 36 2.16 9.62 93.54 /029 5.65 17.72 59.16
5785 157 48 2.16 9.62 91.84 / 037 5.67 17.82 60.53
5785 157 52 2.16 9.62 91.24 /040 5.60 17.78 59.95
Chain A(Main) 5745 i 149 6 2.15 9.61 9881 / 0.05 6.10 17.91 61.83
5765 i 153 6 2.16 9.62 9881 / 0.05 6.07 17.90 61.69
5785 i 157 6 2.16 9.62 9881 / 0.05 6.06 17.89 61.55
5805 i 161 6 2.17 9.62 9881 / 0.05 6.00 17.84 60.84
5825 i 165 6 2.46 9.62 98.81 / 0.05 5.95 18.08 64.30
Chain B(Aux) 5745 i 149 6 2.15 9.61 9881 / 0.05 5.59 17.40 54.98
5765 i 153 6 2.16 9.62 9881 / 0.05 5.57 17.40 54.98
5785 i 157 6 2.16 9.62 9881 / 0.05 5.49 17.32 53.98
5805 i 161 6 2.17 9.62 9881 / 0.05 5.44 17.28 53.48
5825 i 165 6 2.46 9.62 9881 / 0.05 5.24 17.37 54.60
802.11n 5785 157 1 mcs0 2.16 9.62 9877/ 0.05 5.95 17.78 60.03 Worst data rate of 11n20HT SISO
20HT SISO 5785 157§ mesl 2.16 9.62 97.62 / 0.10 5.60 17.48 56.03
5785 157 | mes2 2.16 9.62 96.54 / 0.15 5.57 17.50 56.27
Data rate check 5785 157 } mcs3 2.16 9.62 9554 /020 5.51 17.49 56.08
at main antenna 5785 157 | mcs4 2.16 9.62 93.65 / 028 5.50 17.56 57.08
5785 157 | mcsS 2.16 9.62 91.84 / 037 5.45 17.60 57.54
5785 157 1 mcs6 2.16 9.62 91.24 / 040 5.41 17.59 57.39
5785 157 § mcs7 2.16 9.62 90.55 / 043 5.33 17.54 56.77
Chain A(Main) 5745 i 149 | mcsO 2.15 9.61 98.77 _/ 0.05 6.16 17.97 62.71
5765 i 153 | mcsO 2.16 9.62 98.77 / _0.05 6.10 17.93 62.14
5785 i 157} mcsO 2.16 9.62 98.77 / 0.05 5.95 17.78 60.03
5805 i 161 | mesO 2.17 9.62 98.77 /  0.05 5.95 17.79 60.17
5825 i 165 | mcsO 2.46 9.62 98.77 / 0.05 5.71 17.90 61.71
Chain B(Aux) 5745 i 149 | mcsO 2.15 9.61 98.77 _/ 0.05 5.45 17.26 53.25
5765 : 153 | mcsO 2.16 9.62 98.77 / _0.05 5.30 17.13 51.68
5785 : 157 | mesO 2.16 9.62 98.77 / 0.05 5.31 17.14 51.80
5805 : 161 | mcsO 2.17 9.62 98.77 / 0.05 5.26 17.10 51.33
5825 i 165 | mesO 2.46 9.62 98.77 _/ _0.05 5.11 17.24 53.01
802.11n 5755 54 mes0 2.15 9.62 97.94 / 0.11 6.06 17.94 62.21 Worst data rate of 11n40HT SISO
40HT SISO 5755 54 mes] 2.15 9.62 95.37 /021 5.73 17.71 58.97
5755 54} mes2 2.15 9.62 93.44 /029 5.62 17.68 58.68
Data rate check 5755 54 mes3 2.15 9.62 9172/ 038 5.44 17.59 57.35
at main antenna 5755 54 mes4 2.15 9.62 8879 / 052 5.39 17.68 58.57
5755 54 mcs5 2.15 9.62 8652 / 0.63 5.28 17.68 58.60
5755 54 mcs6 2.15 9.62 8554 / 0.68 5.31 17.76 59.68
5755 54 | mes7 2.15 9.62 8442 / 074 5.28 17.79 60.06
Chain A(Main) 5755 i 151} mesO 2.15 9.62 97.94 / 0.11 6.06 17.94 62.21
5795 i 159 | mcsO 2.16 9.62 97.94 / 0.11 6.03 17.92 61.92
Chain B(Aux) 5755 i 151 | mesO 2.15 9.62 97.94 / 011 5.50 17.38 54.68
5795 i 159} mesO 2.16 9.62 97.94 / 0.11 5.42 17.31 53.81
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Average output power
Freq. . Data Loss[dB] Duty cycle / factor Chain A(Main) Chain B(Aux) A+B
LIEES e Hvufz] o rate Cable Attn ["/lu}% y [dB] : Reading[dBm]: ResultfdBm] :Reading[dBm] | ResultfdBm’ dBm] LT
802.11n 2437 6 mcs8 0.75 10.00 i 9749 / 0.11 3.43 14.29 3.01 13.87 17.10 Worst data rate of 11n20HT MIMO
20HT MIMO 2437 6 mes9 0.75 10.00 i 9515 / 022 3.25 14.22 2.22 13.19 16.74
2437 6 { mesl0 | 075 10.00 ¢ 93.15 / 031 3.12 14.18 2.19 13.25 16.75
Data rate check 2437 6 | mesll 0.75 10.00 : 9179 / 037 3.06 14.18 2.02 13.14 16.70
at main antenna 2437 6 | mesl2 0.75 10.00 : 8848 / 0.53 2.78 14.06 2.03 13.31 16.71
2437 6 mes13 0.75 10.00 86.14 / 0.65 2.73 14.13 2.05 13.45 16.81
2437 6 mes 14 0.75 10.00 8544 /  0.68 2.71 14.14 2.07 13.50 16.85
2437 6 | mesls 0.75 10.00 : 8443 / 073 2.65 14.13 2.05 13.53 16.86
2412 1 mes8 0.74 10.00 : 9749 / 0.1 1.9 12.84 1.20 12.05 1547
2437 6 mes8 0.75 10.00 9749 [/ 0.11 343 14.29 3.01 13.87 17.10
2462 11 mes8 0.75 10.00 9749 [/ 0.11 0.66 11.52 -0.11 10.75 14.16
802.11n 2437 6 mcs8 0.75 10.00 ; 9500 / 022 3.72 14.69 2.76 13.73 17.25 Worst data rate of 11n40HT MIMO
40HT MIMO: 2437 6 mes9 0.75 10.00 ¢ 9135 / 039 3.33 14.47 1.95 13.09 16.85
2437 6 mes10 0.75 10.00 88.62 / 052 2.9 14.26 1.68 12.95 16.67
Data rate check 2437 6 mes11 0.75 10.00 8588 /  0.66 2.74 14.15 1.52 12.93 16.59
at main antenna 2437 6 | mesl2 0.75 10.00 : 8283 / 0.82 2.58 14.15 1.17 12.74 1651
2437 6 mes13 0.75 10.00 7935 / 1.00 2.56 14.31 1.14 12.89 16.67
2437 6 mes 14 0.75 10.00 7872/  1.04 2.52 14.31 1.12 12.91 16.68
2437 6 mcs15 0.75 10.00 7790 / 1.08 2.51 14.34 L1l 12.94 16.71
2422 3 mes8 0.74 10.00 : 9500 / 0.22 1.65 12.61 -2.79 8.17 13.95
2437 6 mes8 0.75 10.00 95.00 / 0.22 3.72 14.69 2.76 13.73 17.25
2452 9 mes8 0.75 10.00 : 9500 / 0.22 0.87 11.84 -3.34 7.63 13.24
Average output power
Freq. Data Loss[dB] Duty cycle / factor Chain A(Main) Chain B(Aux) A+B
LIEES o Hvufz] o rate Cable Attn ["/lu}% y [dB] : Reading[dBm]: ResultfdBm] :Reading[dBm] | ResultfdBm’ dBm] LTS
802.11n 5220 ! 44 | mes8 2.03 9.61 9763 / 0.10 2.33 14.07 0.53 12.27 16.28 Worst data rate of 11n20HT MIMO
20HT MIMO 5220 : 44 | mes9 2.03 9.61 9566 / 0.19 2.07 13.90 0.43 12.26 16.17
5220 : 44 | mesl0 | 2.03 9.61 9357 /029 1.88 13.81 0.42 12.35 16.15
Data rate check 5220 | 44 | mesll 2.03 9.61 9193 / 037 1.91 13.92 0.35 12.36 16.22
at main antenna 5220 44 | mesl2 2.03 9.61 8923 / 050 171 13.85 0.33 12.47 16.22
5220 44 | mesl3 2.03 9.61 86.53 / 0.63 1.61 13.88 0.26 12.53 16.27
5220 44 | mesl4 2.03 9.61 8596 / 0.66 1.58 13.88 0.24 12.54 16.27
5220 44 | mesl5 2.03 9.61 8545 /  0.68 1.54 13.86 0.24 12.56 16.27
5180 36 mes8 2.03 9.61 9763 / 0.10 231 14.05 1.20 12.94 16.54
5200 : 40 | mes8 2.03 9.61 9763 / 0.10 2.19 13.93 0.92 12.66 1636
5220 ! 44 | mes8 2.03 9.61 9763 / 0.10 2.33 14.07 0.53 12.27 16.28
5240 | 48 | mes8 218 9.61 9763 / 0.10 1.92 13.81 0.37 12.26 16.12
5260 © 52 | mes8 217 9.60 9763 / 0.10 1.55 13.42 0.47 12.34 15.93
5280 : 56 | mcs8 2.18 9.60 9763 / 0.10 1.57 13.45 0.52 12.40 15.97
5300 60 mes8 2.18 9.60 97.63 / 0.10 1.63 13.51 0.67 12.55 16.05
5320 | 64 | mes8 2.07 9.60 9763 / 0.10 1.61 13.38 0.78 12.55 16.00
802.11n 5190 38 | mes8 2.03 9.61 9547 /020 -1.18 10.66 -1.70 10.14 13.42 Worst data rate of 11n40HT MIMO
40HT MIMO; 5190 | 38 | mes9 2.03 9.61 9171 / 038 -1.29 10.73 -2.15 9.87 13.33
5190 : 38 | mesl0 | 2.03 9.61 8858 / 0.3 -1.34 10.83 -224 9.93 13.41
Data rate check 5190 38 | mesll 2.03 9.61 8574 / 0.67 -1.58 10.73 -2.35 9.96 13.37
at main antenna 5190 38 | mesl2 2.03 9.61 8281 / 082 -1.70 10.76 -2.56 9.90 13.36
5190 @ 38 | mesl3 2.03 9.61 7993 /097 -1.80 10.81 -2.66 9.95 13.41
5190 @ 38 | mesl4 | 2.03 9.61 7941 /  1.00 -1.82 10.82 -2.70 9.94 13.41
5190 : 38 | meslS 2.03 9.61 7792 / 1.08 -1.89 10.83 -2.80 9.92 13.41
5190 : 38 | mes8 2.03 9.61 9547 / 0.20 -1.18 10.66 -1.70 10.14 1342
5230 46 mes8 2.04 9.61 9547 /  0.20 2.11 13.96 0.83 12.68 16.38
5270 54 mes8 2.17 9.60 9547 /  0.20 116 13.13 -0.11 11.86 15.55
5310 ! 62 | mes8 2.18 9.60 9547 /0.0 0.91 12.89 -0.27 11.71 1535
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Average output power
Freq. Data Loss[dB] Duty cycle / factor Chain A(Main) Chain B(Aux) A+B
LIEES o Hvufz] o rate Cable Attn ["/lu}% y [dB] : Reading[dBm]: ResultfdBm] :Reading[dBm] | ResultfdBm’ dBm] LS
802.11n 5580 116 | mes8 2.07 9.60 97.63 / 0.11 3.58 15.36 3.24 15.02 18.16 Worst data rate of 11n20HT MIMO
20HT MIMO: 5580 116 } mcs9 2.07 9.60 95.66 /  0.20 3.30 15.16 2.79 14.65 17.93
5580 116 | mesl0 2.07 9.60 93.57 [/ 0.29 3.15 15.11 2.74 14.70 17.92
Data rate check 5580 116 | mesll 2.07 9.60 9193 / 038 3.23 15.27 2.61 14.65 17.98
at main antenna 5580 ' 116 | mesl2 2.07 9.60 8923 / 050 3.05 15.22 245 14.62 17.94
5580 116 | mesl3 2.07 9.60 86.53 / 0.63 3.06 15.36 2.41 14.71 18.06
5580 116 | mesl4 2.07 9.60 8596 /  0.66 3.03 15.36 2.44 14.77 18.08
5580 116 } mcsl5 2.07 9.60 8545 /  0.68 3.00 15.35 2.45 14.80 18.10
5500 100 ;| mcs8 2.05 9.59 97.63 [/ 0.11 3.81 15.56 3.37 15.12 18.35
5520 i 104 | mcs8 2.06 9.59 9763 / 0.1 3.62 15.38 3.37 15.13 18.26
5540 | 108 | mcs8 2.06 9.59 9763 / 0.1 3.67 15.43 327 15.03 18.24
5560 @ 112 | mes8 2.07 9.60 9763 / 0.1 3.54 15.32 3.40 15.18 18.26
5580 : 116 | mcs8 2.07 9.60 9763 / 0.1 3.58 15.36 3.24 15.02 18.20
5600 : 120 | mes8 2.25 9.60 9763 / 0.1 3.36 15.32 3.00 14.96 18.15
5620 i 124 | mes8 225 9.60 97.63 /0.1 3.38 15.34 3.11 15.07 1821
5640 : 128 | mes8 2.26 9.60 9763 /0.1 3.40 15.37 3.03 15.00 18.20
5660 @ 132 | mes8 2.26 9.61 9763 / 0.1 3.48 15.46 3.05 15.03 18.26
5680 : 136 | mcs8 227 9.61 9763 / 0.1 3.44 15.43 3.01 15.00 1823
5700 140 | mcs8 2.13 9.61 97.63 /0.1 3.69 15.54 3.21 15.06 1831
802.11n 5550 i 110 § mes8 2.07 9.60 9547 / 021 4.81 16.69 3.34 15.22 19.02 Worst data rate of 11n40HT MIMO
40HT MIMO: 5550 110 | mes9 2.07 9.60 91.71 / 0.36 4.55 16.58 2.73 14.76 18.78
5550 110 } mesl0 2.07 9.60 8858 / 053 4.32 16.52 2.51 14.71 18.72
Data rate check 5550 110 } mesll 2.07 9.60 8574 / 0.62 4.29 16.58 2.41 14.70 18.75
at main antenna 5550 ¢ 110 } mesl2 2.07 9.60 8281 / 082 4.15 16.64 225 14.74 18.80
5550 i 110 | mesl3 2.07 9.60 7993 /097 4.00 16.64 2.19 14.83 18.84
5550 ¢ 110 | mesl4 | 2.07 9.60 7941 /101 3.94 16.62 224 14.92 18.86
5550 110 } meslS 2.07 9.60 7792 /101 3.89 16.57 2.16 14.84 18.80
5510 102 | mcs8 2.05 9.59 9547 /021 4.87 16.72 3.42 15.27 19.06
5550 110 | mes8 2.07 9.60 9547 / 021 4.81 16.69 3.34 15.22 19.02
5590 : 118 | mes8 2.08 9.60 9547 /021 4.79 16.68 3.36 15.25 19.03
5630 ¢ 126 | mes8 2.25 9.60 9547 / 021 4.65 16.71 2.99 15.05 18.97
5670 ! 134 | mcs8 227 9.61 9547 / 021 4.47 16.56 2.94 15.03 18.87
Average output power
Freq. Data Loss[dB] Duty cycle / factor Chain A(Main) Chain B(Aux) A+B
LIEES o Hvufz] o rate Cable Attn ["/lu}% y [dB] : Reading[dBm]: ResultfdBm] : Reading[dBm] | ResultfdBm’ dBm] L
802.11n 5785 157 | mes8 2.16 9.62 9752/ 0.11 4.10 15.99 1.65 13.54 17.95 Worst data rate of 11n20HT MIMO
20HT MIMO; 5785 157 § mes9 2.16 9.62 9543 /  0.20 3.44 15.42 1.45 13.43 17.55
5785 157 } mesl10 2.16 9.62 9359 /029 3.52 15.59 151 13.58 17.71
Data rate check 5785 157 | mesll 2.16 9.62 91.61 / 038 3.58 15.74 1.05 13.21 17.67
at main antenna 5785 157 | mes12 2.16 9.62 89.14 / 050 3.53 15.81 1.12 13.40 17.78
5785 157 } mesl3 2.16 9.62 87.05 /  0.60 3.45 15.83 1.05 13.43 17.81
5785 157 | mesl4 2.16 9.62 8596 /  0.66 3.41 15.85 1.08 13.52 17.85
5785 157 } mcsl1S 2.16 9.62 8492 / 071 3.42 15.91 1.03 13.52 17.89
5745 ;149 | mes8 2.15 9.61 9752/ 0.1 4.30 16.17 1.62 13.49 18.04
5765 153 | mcs8 2.16 9.62 9752 [/ 0.11 4.13 16.02 1.54 13.43 17.92
5785 157 | mcs8 2.16 9.62 9752 [/ 0.11 4.10 15.99 1.53 13.42 17.90
5805 161 | mcs8 2.17 9.62 9752 [/ 0.11 4.17 16.07 1.47 13.37 17.94
5825 165 | mcs8 2.46 9.62 9752 [/ 0.11 4.00 16.19 1.41 13.60 18.09
802.11n 5755 150 § mes8 2.15 9.62 9529 / 021 3.60 15.58 1.99 13.97 17.86 Worst data rate of 11n40HT MIMO
40HT MIMO! 5755 150 } mes9 2.15 9.62 92.10 /036 3.13 15.26 1.48 13.61 17.52
5755 150 § mes10 2.15 9.62 8853 / 053 2.97 15.27 115 13.45 17.46
Data rate check 5755 150 } mesll 2.15 9.62 8622 / 0.64 2.82 15.23 1.07 13.48 17.46
at main antenna 5755 150 | mes12 2.15 9.62 8274 / 082 2.74 15.33 0.88 13.47 17.51
5755 150 § mesl3 2.15 9.62 80.66 / 0.93 2.72 15.42 0.99 13.69 17.65
5755 150 } mesl4 2.15 9.62 7866 / 1.04 2.68 15.49 1.10 13.91 17.78
5755 150 § meslS 2.15 9.62 78.60 / 1.05 2.65 15.47 1.02 13.84 17.74
5755 150 | mcs8 2.15 9.62 9529 [/ 021 3.60 15.58 2.12 14.10 17.91
5795 ! 158 | mcs8 2.16 9.62 9529 / 021 3.41 15.40 2.25 14.24 17.87

SAR reference; Date tested: November 26,2012 / Measured by: Hikaru Shirasawa / Place: preparation room of No. 1 measurement room. (24 deg.C /45 %RH)

* Calculating formula: Results = [“Reading’’] +{*‘Loss(Cable+Attn)’(Cable loss and attenuator loss)] + [*Duty factor”’]

*  Ared figure indicates it is the maximum value in each operation condition.
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SECTION 7: Measurement results

7.1 SAR test results for 2.4GHz band

Measurement date: November 19, 2012 Measurement by: ~ Tomochika Sato
[Liguid measurement (Body tissue)]
Used Target Target Body Tissue Measured Body Tissue Environment
Frequency | Permittivity | Conductivity |  Permittivity Conductivity Temp. | Depth | Temp. | Humidity Remarks
[MHz] G| [S/m] €Nl (0) [Sm] [degC)] | [mm] | [degC)] | [%RH]
2450 52.7 1.95 50.26 (4.6%) 1.99 (2.1%)

2412 52.75 1914 50.37 (4.5%) 1.94 (1.4%)
2422 52.74 1.923 50.22 (4.8%) 1.96 2.1%)
2437 52.72 1.938 50.26 (4.7%) 1.99 2.7%)
2452 52.70 1.953 50.18 (4.8%) 2.01 2.8%)
2462 52.68 1.967 50.24 (4.6%) 2.02 2.7%)

20.6 153 214 41 |-

Measurement date: November 20, 2012 Measurement by: ~ Tomochika Sato
[Liguid measurement (Body tissue)]
Used Target Target Body Tissue Measured Body Tissue Environment
Frequency | Permittivity | Conductivity |  Permittivity Conductivity Temp. | Depth | Temp. | Humidity Remarks
[MHz] G| [S/m] €Nl (0) [Sm] [degC)] | [mm] | [degC)] | [%RH]
2450 52.7 1.95 50.38 (4.4%) 2.03 (4.0%)

2412 52.75 1914 50.60 (4.1%) 1.98 3.4%)
2422 52.74 1.923 50.55 (4.2%) 1.98 2.9%)
2437 52.72 1.938 50.59 (4.0%) 2.02 (4.4%)
2452 52.70 1.953 50.48 (4.2%) 2.04 4.3%)
2462 52.68 1.967 50.39 (4.4%) 2.06 4.7%)

21.0 153 219 4 |-

*.  The target value is a parameter defined in OET65 Supplement C. In the current standards (e.g., IEEE 1528, OET 65 Supplement C), the
dielectric parameters suggested for head and body tissue simulating liquid are given at 2450MHz. As an intermediate solution, dielectric
parameters for the frequencies between 2000 to 2450 MHz and 2450 to 3000MHz were obtained using linear interpolation. (Refer to Appendix
3-7 in this report)

Lap held(Bottom face) Touch(Omm)

Measured AV Power [dBm] Measured SAR Result [mW/g] *a Measured 2nd SAR Result [mW/g] *b

Mode Ch. # Freq. [MHz] Data rate ) ) 2nd Peak ? => 1g SAR (SUM *a *b) [mW /g]
Chain A Chain B Ig 10g Exp.Peak Ig 10g
0211 6 2437 IMbps 17.16 0.156 0.084 0.306 No - -
- 6 2437 IMbps 15.68 0.208 0.105 0.458 No
02.11e 6 2437 6Mbps 17.03 0.201 0.104 0.417 No
e 6 2437 6Mbps 1651 0232 0.116 0.510 No
0211 6 2437 MCS0 16.79 0.201 0.104 0.410 No
0T 6 2437 MCS0 1645 0.246 0.122 0.522 No - - -
- 6 2437 MCS8 14.29 13.87 0.113 0.062 0.283 Yes 0.098 0.055 0.211
Right side Touch(0mm)
S Ve S S. S Ig] *: M ed 2nd SAR Resull Wig *b
v P |y | — Measured AV Power [dBm] Measured SAR Result [mW/g] *a o Peak 7 — casured 21 esult W/l e SAR(SUM "2 0 sV 5]
ChainA | cChainB Ig | 10g Exp.Peak | Ig | 10g
802,110 6 2437 1Mbps | 15.68 0.074 | 0.032 | No 0.184 | - | -
Left side Touch(Omm)
S Ve S S. S Ig] *: M ed 2nd SAR Resull Wig *b
v e | renpm || mmms Measured AV Power [dBm] Measured SAR Result [mW/g] *a o Peak 7 — casured 21 esult W/l e SAR(SUM "2 0 sV 5]
ChainA | ChainB Ig | 10g Exp.Peak | Ig | 10
302,110 6 2437 1Mbps 17.16 | 0.124 | 0.054 | Yes 0303 | - | -
LCD back side(Nearby person) Touch(0mm)
S V¢ S S. S /g] * M ed 2nd SAR Resull Wig *b
Mode Ch # | Freq.[MHZ | Data rate W B AN (e [ Y Rl AR R /) 2nd Peak ? => conred s EAHEDE] Ig SAR (SUM *a *b) [mW/g]
Chain A Chain B Ig 10g Exp.Peak Ig 10g
02110 6 2437 IMbps 17.16 0.060 0.042 No 0.106 - -
- 6 2437 Mbps 15.68 0.069 0.041 No 0.147
Notes:

* SAR measurement were tested at the maximum output power each mode or band.
* SAR measurement were reduced the low and high channels based on 1g SAR value(=<0.8 W/kg) and extrapolated maximum peak SAR value(=<1.6W/kg). (KDB 248227
and KDB 447489)
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7.2  Decision of the simultaneous transmission measurement for 2.4GHz band
We were based on the following procedure to exclude the simultaneous transmission measurement.

-Step 1
The EUT transmitting power is greater than (60/f) mW, therefore applied the following formula.[KDB 616217]

Following formula was applied for the highest power condition of MIMO (IEEE802.11n 20HT).
“o=P/(60/f)-1” *P=Output power of Chain A or Chain B [mW], f=Frequency [GHz]

n(Chain A)
P: 1429dBm=27mW, f: 2.45GHz, 1= 27/60/2.45)-1 =0.103

n(Chain B)
P: 13.87dBm=24mW, : 2.45GHz, 1= 24/(60/245)-1=0 (=< 60/f[Ghz])

Antenna X(Chain A) is (0.75 cm) =>(5+1/2*n(Chain A))=5.052 cm from users and nearby persons, and it is also =>(5+1/2*n(Chain A)+1/2*n(Chain B))=5.052 cm from
another simultaneous transmitting antenna Y (Chain B).

Actual separation distance antenna A to user (0.75 cm) is less than calculated separation distance. Actual separation distance antenna A to B (11 cm) is greater than calculated
separation distance. Considering the distance of antenna A to user is required simultaneous transmission measurement.

-Step 2
Comparing the 1g SAR limit (1.6W/kg) and worst condition of the simultaneous transmissions sum of 1g SAR value. [KDB 616217]

The measurements were performed highest power condition of MIMO, and following calculation on the based of measured 1g SAR results.
Antenna A(0.124 W/kg) + Antenna B(0.121 W/kg)=0.254 W/kg ... 0.254 W/kg is lower than 1g SAR limit(1.6 W/kg)
Since the total value is lower than 1g SAR limit(1.6 W/kg), the simultaneous transmission measurement is not required.

- Decision
The simultaneous transmission measurement is not required
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7.3  SAR test results for W52-53, W56 and W58 band

Measurement date: November 27, 2012 Measurement by:  Kazutaka Takeyama
[Liguid measurement (Body tissue)]
Used Target Target Body Tissue Measured Body Tissue Environment
Frequency — — Remarks
[MHz] Perm[lt]tmty ConEiSL;(r:;;wty Permittivity [-] Conductivity [S/m] | Temp. [deg.C.] [ Depth [mm)] | Temp. [deg.C] | Humidity [%RH]
5500 48.61 5.65 48.029 -1.20% 5.84 3.40%
5800 48.2 6 47.177 -2.10% 6.253 4.20%
5500 48.61 5.65 48.029 -1.20% 5.84 3.40%
5510 48.59 5.661 48.027 -1.20% 5.888 4.00%
5520 48.58 5.673 48.026 -1.10% 5.919 4.30%
5540 48.55 5.696 47.898 -1.30% 5.922 4.00%
5550 48.54 5.708 47.906 -1.30% 5.923 3.80%
5560 48.53 5.72 47.835 -1.40% 5.954 4.10%
5580 48.5 5.743 47.876 -1.30% 5.998 4.40%
5590 48.49 5.755 47.899 -1.20% 5.98 3.90%
5600 48.47 5.766 47.863 -1.30% 6.04 4.70%
5620 48.44 5.79 47.778 -1.40% 6.062 4.70%
5630 48.43 5.801 47.818 -1.30% 6.03 3.90% 244 151 24.8 45 -
5640 48.42 5.813 47.779 -1.30% 6.056 4.20%
5660 48.39 5.837 47.74 -1.30% 6.065 3.90%
5670 48.38 5.848 47.703 -1.40% 6.095 4.20%
5680 48.36 5.86 47.628 -1.50% 6.1 4.30%
5700 48.34 5.883 47.611 -1.50% 6.135 4.30%
5745 48.27 5.936 47.499 -1.60% 6.159 3.80%
5755 48.26 5.947 47.607 -1.40% 6.189 4.10%
5765 48.25 5.959 47.449 -1.70% 6.202 4.10%
5785 48.22 5.982 47.326 -1.90% 6.214 3.90%
5795 48.21 5.994 47.482 -1.50% 6.263 4.50%
5805 48.19 6.006 47.288 -1.90% 6.28 4.60%
5825 48.17 6.029 47.322 -1.80% 6.291 4.30%
Measurement date: November 29, 2012 Measurement by: ~ Kazutaka Takeyama
[Liguid measurement (Body tissue)]
Used Target Target Body Tissue Measured Body Tissue Environment
Frequency — — Remarks
[MHz] Perm[lt]tmty ConEiSL;(r:;;wty Permittivity [-] Conductivity [S/m] | Temp. [deg.C.] [Depth [mm)] | Temp. [deg.C] | Humidity [%RH]
5200 49.01 5.299 47.608 -2.90% 5.371 1.40%
5180 49.04 5.276 47.57 -3.00% 5.295 0.40%
5190 49.03 5.288 47.624 -2.90% 5.366 1.50%
5200 49.01 5.299 47.608 -2.90% 5.371 1.40%
5220 48.99 5.323 47.731 -2.60% 5.369 0.90%
5230 48.97 5.334 47.831 -2.30% 5.411 1.40%
5240 48.96 5.346 47.796 -2.40% 5.412 1.20% 244 151 24.6 43 -
5260 48.93 5.369 47.544 -2.80% 5.441 1.30%
5270 48.92 5.381 47.458 -3.00% 5.449 1.30%
5280 48.91 5.393 47.428 -3.00% 5.419 0.50%
5300 48.88 5.416 47.316 -3.20% 5.508 1.70%
5310 48.87 5.428 47.201 -3.40% 5.496 1.30%
5320 48.85 5.439 47.306 -3.20% 5.561 2.20%
Measurement date: November 30, 2012 Measurement by: ~ Kazutaka Takeyama
[Liguid measurement (Body tissue)]
Used Target Target Body Tissue Measured Body Tissue Environment
Frequency — — Remarks
[MHz] Perm['t]t"”ty Confsj‘;;‘”ty Permittivity [-] | Conductivity [S/m] | Temp. [deg.C.1{Depth [mm] | Temp. ldeg.C | Humidity [%8H)
5200 49.01 5.299 48.37 -1.30% 5.448 2.80%
5180 49.04 5.276 48.337 -1.40% 5.42 2.70%
5190 49.03 5.288 48.246 -1.60% 5.42 2.50%
5200 49.01 5.299 48.37 -1.30% 5.448 2.80%
5220 48.99 5.323 48.41 -1.20% 5.476 2.90%
5230 48.97 5.334 48.326 -1.30% 5.438 1.90%
5240 48.96 5.346 48.364 -1.20% 5.453 2.00% 246 151 24.8 48 -
5260 48.93 5.369 48.298 -1.30% 5.516 2.70%
5270 48.92 5.381 48.228 -1.40% 5.533 2.80%
5280 48.91 5.393 48.154 -1.50% 5.538 2.70%
5300 48.88 5.416 48.163 -1.50% 5.538 2.30%
5310 48.87 5.428 48.1 -1.60% 5.573 2.70%
5320 48.85 5.439 48.162 -1.40% 5.576 2.50%
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Tomochika Sato

[Liguid measurement (Body tissue)]

Used Target Target Body Tissue Measured Body Tissue Environment
Frequency — — Remarks
[MHz] Perm[lt]tmty ConEiSL;(r:;;wty Permittivity [-] Conductivity [S/m] | Temp. [deg.C.] [ Depth [mm)] | Temp. [deg.C] | Humidity [%RH]
5200 49.01 5.299 48.463 -1.10% 5.376 1.50%
5500 48.61 5.65 47.958 -1.30% 5.815 2.90%
5180 49.04 5.276 48.242 -1.60% 5.385 2.10%
5190 49.03 5.288 48.322 -1.40% 5.384 1.80%
5200 49.01 5.299 48.463 -1.10% 5.376 1.50%
5220 48.99 5.323 48.184 -1.60% 5.348 0.50%
5230 48.97 5.334 48.399 -1.20% 5.378 0.80%
5240 48.96 5.346 48.387 -1.20% 5.405 1.10%
5260 48.93 5.369 48.335 -1.20% 5.497 2.40%
5270 48.92 5.381 48.28 -1.30% 5.494 2.10%
5280 48.91 5.393 48.138 -1.60% 5.551 2.90%
5300 48.88 5.416 48.217 -1.40% 5.545 2.40%
5310 48.87 5.428 48.047 -1.70% 5.562 2.50%
5320 48.85 5.439 47.973 -1.80% 5.548 2.00%
5500 48.61 5.65 47.958 -1.30% 5.815 2.90%
5510 48.59 5.661 47.978 -1.30% 5.853 3.40% 24 152 244 43 .
5520 48.58 5.673 47.794 -1.60% 5.898 4.00%
5540 48.55 5.696 47.646 -1.90% 5.901 3.60%
5550 48.54 5.708 47.601 -1.90% 5.903 3.40%
5560 48.53 5.72 47.491 -2.10% 5.868 2.60%
5580 48.5 5.743 47.739 -1.60% 5.913 3.00%
5590 48.49 5.755 47.735 -1.50% 5.91 2.70%
5600 48.47 5.766 47.792 -1.40% 5.971 3.50%
5620 48.44 5.79 47.738 -1.50% 5.933 2.50%
5630 48.43 5.801 47.64 -1.60% 6.004 3.50%
5640 48.42 5.813 47.726 -1.40% 6.018 3.50%
5660 48.39 5.837 47.317 -2.20% 6.058 3.80%
5670 48.38 5.848 47.314 -2.20% 6.065 3.70%
5680 48.36 5.86 47.258 -2.30% 6.028 2.90%
5700 48.34 5.883 47.427 -1.90% 6.034 2.60%
Measurement date: December 3, 2012 Measurement by: ~ Hiroshi Naka
[Liguid measurement (Body tissue)]
Used Target Target Body Tissue Measured Body Tissue Environment
Frequency — — Remarks
[MHz] Perm[lt]tmty ConEiSL;(r:;;wty Permittivity [-] Conductivity [S/m] | Temp. [deg.C.] | Depth [mm)] | Temp. [deg.C] | Humidity [%RH]
5500 48.61 5.65 47.271 -2.70% 5.875 4.00%
5800 48.2 6 46.723 -3.10% 6.202 3.40%
5500 48.61 5.65 47.271 -2.70% 5.875 4.00%
5510 48.59 5.661 47.392 -2.50% 5.856 3.40%
5520 48.58 5.673 47.278 -2.70% 5.865 3.40%
5540 48.55 5.696 47.274 -2.60% 5.9 3.60%
5550 48.54 5.708 47.188 -2.80% 5.936 4.00%
5560 48.53 5.72 47.342 -2.40% 5.95 4.00%
5580 48.5 5.743 47.148 -2.80% 5.957 3.70%
5590 48.49 5.755 47.268 -2.50% 5.997 4.20%
5600 48.47 5.766 47.188 -2.60% 6.008 4.20%
5620 48.44 5.79 47.153 -2.70% 6.001 3.60%
5630 48.43 5.801 47.057 -2.80% 6.043 4.20% 24.6 152 24.9 46 -
5640 48.42 5.813 46.992 -2.90% 6.006 3.30%
5660 48.39 5.837 46.964 -2.90% 6.072 4.00%
5670 48.38 5.848 46.918 -3.00% 6.103 4.40%
5680 48.36 5.86 47.031 -2.80% 6.112 4.30%
5700 48.34 5.883 47.034 -2.70% 6.137 4.30%
5745 48.27 5.936 47.084 -2.50% 6.192 4.30%
5755 48.26 5.947 46.695 -3.20% 6.19 4.10%
5765 48.25 5.959 46.893 -2.80% 6.185 3.80%
5785 48.22 5.982 46.798 -2.90% 6.207 3.80%
5795 48.21 5.994 46.822 -2.90% 6.259 4.40%
5805 48.19 6.006 46.67 -3.20% 6.252 4.10%
5825 48.17 6.029 46.71 -3.00% 6.318 4.80%
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Measurement date: December 4, 2012 Measurement by: ~ Hiroshi Naka
[Liguid measurement (Body tissue)]
Used Target Target Body Tissue Measured Body Tissue Environment
Frequency 3 e T Remarks
ermittivi onductivi e . -
[MHz] 0 ¥ [s/m] ¥ Permittivity [-] Conductivity [S/m] | Temp. [deg.C.] [Depth [mm)] | Temp. [deg.C] | Humidity [%RH]
- m
5800 48.2 6 46.684 -3.10% 6.266 4.40%
5745 48.27 5.936 46.668 -3.30% 6.191 4.30%
5755 48.26 5.947 46.598 -3.40% 6.217 4.50%
5765 48.25 5.959 46.736 -3.10% 6.196 4.00%
2 2 245 150 25 50 -
5785 48.22 5.982 46.619 -3.30% 6.235 4.20%
5795 48.21 5.994 46.477 -3.60% 6.277 4.70%
5805 48.19 6.006 46.578 -3.40% 6.258 4.20%
5825 48.17 6.029 46.551 -3.40% 6.271 4.00%
SAR result of W52-53 Band
Lap held(Bottom face) Touch(0Omm)
ag a g Q| *q M easured 2nd SAR Result W/g) *b
Mode et ||mee i B || MRS AY REr R DTl Rl ) < 2ndPeak? =) SULEIVELTD | AR (SUM *a ot (Wl
Chain A Chain B 1g 10g Exp.Peak 1g 10g
36 5180 6Mbps 16.16 0.393 0.160 1.342 No - - -
48 5240 6Mbps 15.99 0.422 0.171 1.464 No - - -
56 5280 6Mbps 16.16 0.528 0.206 1.912 No - - -
0211a 60 5300 6Mbps 16.17 0.536 0212 1.914 No - - -
’ 36 5180 6Mbps 16.10 0.429 0.177 1.546 No - - -
4 5220 6Mbps 1591 0.380 0.160 1.338 No - - -
56 5280 6Mbps 15.67 0.375 0.160 1.398 No - - -
60 5300 6Mbps 15.47 0.366 0.158 1.367 No - - -
40 5200 MCS0 16.23 0.454 0.187 1.627 No - - -
48 5240 MCS0 16.51 0.543 0.186 2.131 No - - -
56 5280 MCS0 16.48 0.622 0.242 2.261 No - - -
802.11n 64 5320 MCS0 16.57 0.670 0.256 2.546 No - - -
20HT SISO 36 5180 MCS0 15.95 0.505 0.205 1.887 No - - -
48 5240 MCS0 16.01 0452 0.188 1.704 No - - -
56 5280 MCS0 15.61 0.439 0.186 1.699 No - - -
64 5320 MCS0 15.57 0.489 0.205 1.943 No - - -
802.11n
14.05 12.94 . . X s . . .
SoHT Mo 36 5180 MCS8 0.268 0.122 0918 Yes 0.223 0.110 0.491
Right side Touch(Omm)
as as 3 M easured 2nd SAR Result W/g) *b
Mode et ||iee m|| D || NS AY ReEr R DRI R Rl ) 2dPeak? =) o SULEIVELTD | AR (sUM *a o (Wl
ChainA |  ChainB Ig | 10g Exp.Peak | Ig 10g
802.11a 36 5180 6Mbps | 1610 002 | 0009 | 0253 No | - - -
Left side Touch(Omm)
Measured AV Power [dBm] Measured SAR Result [mW/g] M easured 2nd SAR Result [mW/g] *b o
Mode Ch. # |Freq. [MHz]| Data rate X R 2nd Peak ? => 1g SAR (SUM *a *b) [mW/g]
ChainA |  ChainB Ig | 10g Exp.Peak | g | og
802.11a 60 5300 6Mbps 1617 | 0026 | 0008 | 013 No | - | - -
LCD back side(Nearby person) Touch(Omm)
Mode Ch.# |Freq [MHz)| Data rate Medsfm-:d AV Power [fiBm] Measured SAR Result [mW/g] nd Peakt?=> M easured 2nd SAR Result [mW/g] *b .
Chain A Chain B g 10g Exp.Peak g 10g
0211 60 5300 6Mbps 16.17 0.340 0.159 1.108 No - - -
) 36 5180 6Mbps 16.10 0.234 0.109 0.799 No - - -
SAR result of W56 Band
Lap held(Bottom face) Touch(0Omm)
ag a5 S M easured 2nd SAR Result W/g) *b
Mode et ||miee a|| B || NS AY ReEr R RAERTR IR Rl ) 2ndPeak? =) o SV R (s0M %0 ) (Wi
Chain A Chain B 1g 10g Exp.Peak 1g 10g
104 5520 6Mbps 18.03 0.591 0.245 2.158 No - - -
112 6Mbps 17.94 0.619 0.256 2361 No - - -
120 6Mbps 18.05 0.594 0251 2216 No - - -
0211 136 6Mbps 17.99 0.460 0.200 1.890 No - - -
' 104 6Mbps 18.04 0.700 0.262 2.866 No B B B
112 6Mbps 17.95 0.676 0.243 2.873 No - - -
124 6Mbps 17.93 0.544 0213 1.917 No - - -
136 5680 6Mbps 18.00 0.476 0.195 2.082 No - - -
802.11n
15.56 15.12 s . . X
SoHT MiMo| 10 5500 MCS8 6 0.394 0.169 1.554 Yes 0.304 0.141 0.698
802.1In 102 5510 MCS8 16.72 15.27 0.381 0.160 1.607 Y 0.376 0.157 0.757
40HT MIMO “‘
Right side Touch(Omm)
Mode et ||mree i D || MRS AV ReEr 3R e e nd Peak 9 > e ASARRSULWRITY {0y (sum a by (mwi)
ChainA |  ChainB Ig | 10g Exp.Peak | g | og
802.11a 104 5520 6Mbps | 1804 0046 | 0013 | 0371 No | - | - -
Left side Touch(0Omm)
Mode e ||mee i D || TS AY REr R e e nd Peak 9 > e SSARRSUIWRITY {0y (sum a by (mwi)
ChainA |  ChainB Ig | iog Exp.Peak | Ig 10g
802.11a 120 5600 6Mbps 18.05__ | 009 | 003 | 0431 No | - - -
LCD back side(Nearby person) Touch(Omm)
Mode et e m|| Do || MEETEHAV REr R e e nd Peak 9 > | e SARRSUIMWRITY | oy (sum a by (mwil
Chain A Chain B g 10g Exp.Peak g 10g
0211 120 5600 6Mbps 18.05 0.250 0.114 0.894 No - - -
' 104 5520 6Mbps 18.04 0.175 0.089 0.663 No - - -
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SAR result of W58 Band
Lap held(Bottom face) Touch(0Omm)
as as 3 M easured 2nd SAR Result W/g) *b
Mode et ||mee m|| Do || MRS AY REr R e e 2ndPeak? =) o SULLIWELTD | AR (sUM *a o (Wl
Chain A Chain B 1g 10g Exp.Peak 1g 10g
149 5745 6Mbps 17.91 0.441 0.203 1.652 No - -
157 5785 6Mbps 17.89 0451 0.19 1.600 No
0211a 165 5825 6Mbps 18.08 0.440 0.183 1.586 No
) 149 5745 6Mbps 17.40 0.442 0.172 1.853 No
157 5785 6Mbps 1732 0.424 0.192 1.696 No
165 5825 6Mbps 1737 0.454 0.191 1.675 No
802.11
o 165 5825 MCS8 16.19 13.60 0.337 0.157 1.198 Yes 0.243 0.116 0.580
20HT MIMO
Right side Touch(Omm)
s oS ; s sult [mW/g] *b
Mode e ||mee i Do || MRS AY ReE R e e nd Peak 9 > e ASARRSUIIWRITY oy (sum a by (mwi)
ChainA |  ChainB 1g | 10g Exp.Peak | Ig | 10g
802.11a 149 5745 6Mbps | 1740 0052 | 003 | 0193 No ] - | -
Left side Touch(Omm)
s oS ; s sult [mW/g] *b
Mode Ch. # |Freq. [MHz]| Data rate Measured AV Power [dBm] N e 2nd Peak? = | e BASARRSULIIWAITE o\ (suvt va ot (mwl
ChainA |  ChainB g | 0g Exp.Peak | g | og
802.11a 165 5825 6Mbps 18.08 | 0009 | 0002 | 008 No | - [ -
LCD back side(Nearby person) Touch(Omm)
s oS ; s sult [mW/g] *b
Mode e e i Do || MEETEHAV REr R DRI R Rl ) nd Peak 9 > | e AASARRSUIMWEITY | oy (sum a by (mwi)
Chain A Chain B g 10g Exp.Peak g 10g
0211 165 5825 6Mbps 18.08 0371 0.170 1.210 No - -
’ 149 5745 6Mbps 17.40 0.226 0.118 0.697 No
Notes:

* SAR measurement were tested at the maximum output power each mode or band.
*. SAR measurement were reduced the low and high channels based on 1g SAR value(=<0.8 W/kg) and extrapolated maximum peak SAR value(=<1.6W/kg). (KDB 248227
and KDB 447489)

7.4

We were based on the following procedure to exclude the simultaneous transmission measurement.

Decision of the simultaneous transmission measurement for W52-53, W56 and W58 band

-Step 1
The EUT transmitting power is greater than (60/f) mW, therefore applied the following formula.[KDB 616217]
Following formula was applied for the highest power condition of MIMO

“o=P/(60/f)-1” *P=Output power of Chain A or Chain B [mW], f=Frequency [GHz]
For W52-53 band (IEEE802.11n20HT)

n(Chain A)

P: 14.05dBm=25mW, f: 52GHz n=25/(60/5.2)-1 =1.17

n(Chain B)

P: 12.94dBm=20mW, f: 52GHz n=20/(60/5.2)-1 =0.73

Antenna X(Chain A) is (0.75 cm) =>(5+1/2*n(Chain A))=5.585 cm from users and nearby persons, and it is also =>(5+1/2*n(Chain A)+1/2*n(Chain B))=5.950 cm from
another simultaneous transmitting antenna Y (Chain B).

For W56 band (IEEE802.1 1n 40HT)
n(Chain A)
P: 16.72dBm=47mW, f: 5.5GHz, r=47/60/5.5)-1 =3.308
n(Chain B)
P: 1527dBm=34mW, f: 5.5GHz, r=34/(60/5.5)-1 =2.117

Antenna X(Chain A) is (0.75 cm) =>(5+1/2*n(Chain A))=6.654 cm from users and nearby persons, and it is also =>(5+1/2*n(Chain A)+1/2*n(Chain B))=7.713 cm from
another simultaneous transmitting antenna Y (Chain B).

For W58 band (IEEES02.1 1n 20HT)
n(Chain A)
P: 16.19dBm=42mW, f: 5.8GHz, r=42/(60/5.8)-1 = 3.060
n(Chain B)
P: 13.60dBm=23mW, : 5.8GHz, r=23/(60/5.8)-1 =2.223

Antenna X(Chain A) is (0.75 cm) =>(5+1/2*n(Chain A))=6.530 cm from users and nearby persons, and it is also =>(5+1/2*n(Chain A)+1/2*n(Chain B))=7.642 cm from
another simultaneous transmitting antenna Y (Chain B).

Actual separation distance antenna A to user (0.75 cm) is less than calculated separation distance. Actual separation distance antenna A to B (11 cm) is greater than calculated
separation distance. Considering the distance of antenna A to user is required simultaneous transmission measurement.

-Step 2
Comparing the 1g SAR limit (1.6W/kg) and worst condition of the simultaneous transmissions sum of 1g SAR value. [KDB 616217]

The measurements were performed highest power condition of MIMO, and following calculation on the based of measured 1g SAR results.
Antenna A(0.381 W/kg) + Antenna B(0.376 W/kg)=0.757 W/kg ... 0.757 W/kg is lower than 1g SAR limit(1.6 W/kg)
Since the total value is lower than 1g SAR limit(1.6 W/kg), the simultaneous transmission measurement is not required.

- Decision
The simultaneous transmission measurement is not required
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