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Glossary:

TSL tissue simulating Maquid

NORMx.y,z sensitivity In free space

ComvF sensitivity in TSL / NORMx,y,z

DCcpP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

ABCD medulation dependent linearization parameters

Polarzation ¢ ( rotation around probe axis

Polarzation & § rotation asound an axis that i in the piane normal to probe axis (at measurement center),
i.e., & =0is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Detarmining the Peak Spatial-Averaged Spacific
Absorption Rate (SAR) in the Human Head from Wireless Communications Davices: Measurement
Techniques”, June 2013

b) |EC 62209-1, ", "Measurement procedure for the assessment of Specfic Absorption Rate (SAR) from hand-
heid and body-mounted devices used next to the ear (frequency range of 300 MHz lo 6 GHz)", July 2016

¢) |EC 62200-2, "Procedure to determine the Specific Absarption Rate (SAR) for wirgless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865864, "SAR Measurement Requirements for 100 MHz to 6 GH2"

Methods Applied and Interpretation of Parameters:
NORMy,y,z: Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavegmde)
NORMx,y.z are only intermediate values, |.e., the uncertainties of NORMxyzdoesno!s!hctlheE -fiald
uncertainty inside TSL (see below ConvF).

*  NORM(fx.y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions Iater than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

« DCPxy,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequancy nor media.

* PAR:PAR is the Peak to Average Ratio that is not callbrated but determined based on the signal
characteristics

o Axyz Bryz Cxyz Dxyz. VRxy.z: A B. C, D are numerical kngarization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode,

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-fisld (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using anafytical field distributions based on power
measurements for f > B00 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds 1o that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to = 100
MHz

e Spherical isotropy (3D deviation from isotropy). in 3 field of low gradients realized using a flat phantom
exposed by a patch antenna.

= Sensor Offset: The sensor offset corresponds to the offset of virtual measurement centar from the probe tip
(on probe axis). No tolerance required.

« Connector Angle: The angle is assessed using the infarmation gained by determining the NORMx (no
uncertainty required).
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863
Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Une (k=2)
Norm (pV/VIim)*y" 0.35 0.24 0.44 £101%
DCP (mV)® 101.1 97.9 101.4
Calibration Results for Modulation Response
uiD Communication System Namse A B c D VR Max Max
d8 | dBwV dB mv dev. une®
5D (k=2) |
0 (&) X | 000 | 000 100 | 000 | 1206 | t30% | £4.7 %
Y | 000 | 000 1.00 1274
Z | 000 | 000 1.00 128.0
10352- | Pulse Wavefarm (200Hz, 10%) X | 21z | B3.08 | 1010 | 1000 | 600 | +26% | 296 %
AAA Y | 308 | 67.34 | 11.41 60.0
Z | 1410 | 8450 | 18.32 €0.0
10353 | Pulse Wavelorm (200Hz. 20%) X | 200 | 663 970 | 609 | 800 | t18% | =96 %
AAA Y | 254 | 68.37 | 10.72 80.0
Z | 1500 | 88.28 | 17.55 800
10354 | Pulse Waveform (200Hz. 40%) X | 067 | 6081 | 625 | 388 | 950 | +12% | =96%
AAA Y | 1500 | 8228 | 1336 950
Z | 1500 | 8565 | 1548 950
10355- | Pulse Wavelorm (200Hz 60%) X | 035 | 8000 | 443 | 222 | 1200 | £1.1% [ +98%
AAA Y | 1500 | 80.39 | 11.30 1200 |
Z | 074 | 6476 | 7.36 120.0
10387- | QPSK Wavelorm, 1 MHz X_| 048 | 8000 | ©32 | 000 500 | £456% | =906 %
AAA Y | 1457 | 6870 | 008 | 0.0
Z | 053 | 6000 | 6.91 50.0
10388. | OPSK Wavaform, 10 MiHz X | 202 | 6762 | 1540 | 0.00 | 1500 | £13% | 296%
ARA Y 21 | 7098 | 17.49 50.0
Z 02 | 66.99 | 1502 50.0
10396 | 64-QAM Wavedorm, 100 kHz X | 28 69,79 27 | 301 | 1500 | :07% | 296 %
AAA Y | 269 | 7185 47 150.0
Z 76| 68.95 89 150.0
10399 | B4-QAM Wavedorm, 40 MHz X 36| 6690 | 1562 | OO0 | 1500 | £25% | 296 %
AAA Y 39 | 6802 | 16.42 | 150.0
2 38 | 6669 | 1548 160.0
10414 | WLAN CCDF, 64-QAM, 40MHz X | 468 | 6556 | 1550 | 000 | 1500 | =46% | 296%
ARA Y | 452 | 6830 | 1598 150.0
Z | 474 | 6543 | 15.42 150.0

Note: For detalis on UID parameters see Appendix

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

* The uncertairtes of Norm X Y Z do nat aflect the £'.field uncartainty inside T5L (s00 Pages 5 and &)

* Numarical finearization par uncertainty not reguired.

¥ Uncertainty s datermined using the max. deviasion from linear resp fying rec ] bution and is eopr for the square of the
figld visus,

L b ) o

Cartificate No: EX3-38683_May 1872 Page 3 of 20



EX3DV4- SN:3863

Report No. HCT-SR-1906-FC003-R3

May 15, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Sensor Model Parameters
c1 c2 a T T2 T3 T4 T5 76
fF fF v ms.V? | msV! ms v v
X 38.1 2868.44 36.38 7.54 0.89 4.09 0.61 0.42 1.01
Y 23.2 170.74 34.73 6.56 0.47 499 1.70 0.01 1.00
Z 415 317.15 37.01 8.52 0.65 5.08 0.30 0.49 1.0
Other Probe Parameters
Sensor Arrangement Triangular
Carnnector Angle (") 1053
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diametar 25mm
Prabe Tip to Sensor X Calibeation Point 1mm
Probe Tip to Sensor Y Calibeation Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4 mm
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Dopth © Unc
1(MHZ)® | Permittivity” (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 52.3 0.78 1237 12.37 12.37 0.00 1.00 | +133%
450 435 0.87 11.01 11.01 11.01 0.14 120 | +£133%
750 41.9 0.8 10.16 10.18 10.16 042 096 | £120%
8356 415 0.90 9.82 9.82 9.82 047 084 | +120%
900 415 0.97 9.70 9.70 9,70 048 080 | +120%
1750 40.1 1.37 8.50 8.50 8.50 0.32 086 | +120%
1900 40.0 1.40 8.17 817 8.17 0.28 085 | +120%
2000 40.0 1.40 8,12 8.12 812 0.35 085 | +120%
2300 395 1.67 7.85 7.85 7.85 0.29 086 | +120%
2450 39.2 1.80 7.61 7.61 7.61 0.41 088 | £+120%
2600 39.0 1.96 7.32 732 7.32 0.34 090 | +120%
3900 375 332 6.64 6564 6.64 0.40 1.60 | +120%
4100 37.2 3.53 6,30 6.30 530 0.40 160 | +131%
4500 36.7 404 593 593 5.93 0.40 1.70 | £131%
4800 36.4 4.25 567 567 5.67 0.40 180 | £131%
5250 359 471 5.08 508 5.08 0.40 180 | £131%
5600 355 507 4.69 469 4.69 0.40 180 | £131%
5750 354 522 4.99 4,99 499 0.40 180 | 2131%

“ Fraguancy validity above 300 MHz of £ 100 MHz anly applies for DASY 4.4 and higher (see Page 2}, eie & & rostricted (o + 50 MHz. The
uncartarty = the RSS of the ConvF uncertainty at calbeation frequency and the uncartainty for the ndicated frequency band, Frequency veitdity
bedow 300 Mz is £ 10, 25, 40, 50 and 70 Mirz fur Convf assessmerts at 30, 64, 128, 180 and 220 MMz respectively. Vaidty of CanvF assessec at
smuuu&mwmuumus-mmmscmmummmwmnom

* At irequencies olow 3 GHz, the valdity of tissun paramaters (< and o) can be relaxed 10 + 10% if liquid compensation formula is appied 1o
measured SAR values, Al Fequencies above 3 GHz. the validity of tissue parametens (v and o) @ restricted 10 £ 5% The urcanarty & the RSS of
P@Mmmmwmm

Alpha/Depth ate determined during calibration, SPEAG deviation due 1o the boundary eMact after compensation 8
mmm;miunqmmasm.namsmbmmumumymmmmmmnp
diameter from (he boundery.
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EX3DV4- SN'3863 May 15,2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Dopth * Unc

f(MH2)¢ | Pormittivity” | (Sim)© ConvFX | CowFY | ConvFZ | Alpha® |  (mm) (k=2)
150 6519 0.80 11.79 11.79 11.79 0.00 100 | $133%
450 56.7 0.94 10.92 10.92 10,92 0.09 120 | $133%
750 55.5 0.96 9.88 9.68 9.88 0.29 194 | #120%
835 55.2 0.97 9.72 972 8.72 0.48 083 | +120%
1750 534 1.49 8.23 8.23 8.23 0.35 085 | £120%
1800 53.3 1.52 7.99 7.99 7.99 0.33 088 | +120%
2300 52.9 1.81 7.87 7.87 787 0.38 087 | 2120%
2450 527 1.95 7.74 7.74 7.74 0.32 084 | =120%
2600 52.5 2.16 7.34 7.34 7.34 0.25 098 | $120%
5250 48.9 5.38 4.40 4.40 4.40 050 190 | £131%
5600 485 577 3.94 3.94 3.94 0,50 190 | £131%
5750 48.3 5.94 4.21 4.21 421 0.50 190 | 2131%

cﬁmmyunnymwomud:mumonlyamhuksvwawnuw(mma siss & resircted to £ 50 MMz, The
uncartaktty is the RSS of the ConvF uncertainty ot caltirabon frequency ana the uncenainty for the indicated tequency band. Frequency vlidity
bolow 300 MHz is & 10, 25, 40, 50 and 70 MH2 for ConvF assessmerts at 30, 84, 128, 150 and 220 MHz respactively. Validity of Comf assessed ot
BM&au-DMHz -wcwmu13mmmsmm.mseuhmcyu&nymummm¢nomnz
nmmnem3%mwmmm(-ma)mwmmztmnmw pensation [ s appliad Yo
maasured SAR values. Al frequencies abose 3 GHz, tha velidity of tissue parametans (¢ and o) & restricted to + 5%. The uncertanty 5 the RSS of
lhaComFumm-uyhrMWhmmm

“ Alpha/Dapih are determined during calibration. SPEAG warrants that the remaining deviation due 10 fhe b dary effect after
munmx19;louuqmuhusan-mwamummwwa—scﬂzmmymmmnmmmw
dameter from the boundary
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Frequency Response of E-Field
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessmont: % 0.5% (k=2)
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EX3DV4- SN:3663

Input Signal [uV]

Dynamic Range f(SARcad)
(TEM cell , foys= 1900 MHz)

Report No. HCT-SR-1906-FC003-R3

May 15, 2019

£ )
1

i :
104 1o o 102

100
SAR [mWicm3)

not compeansated compeansatsd

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f= B35 MHz WGLS RS (H_comf) f = 1900 MHz WGLS R22 (H_comf)

L

s

Deviation from Isotropy in Liquid
Error (¢, 3), f= 900 MHz

10 -08 D8 04 02 00 02 04 05 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Appendix: Modulation Calibration Parameters
uiD Rev | Communication System Name Group PAR Unc"
(dB) (k=2)
0 oW cwW 000 | +4.7%
10010 | CAA_| SAR Validation (Square, 100ms, 10ms) Test 1000 | +96% |
10011__| CAB_| UMTS-FDO (WCD WCOMA 291 | £66%
10012__| CAB | IEEE 802.11b WiFi 24 GHz (DSSS, 1 Mbps) WLAN 187 | +86%
10013 | CAB | JEEE 802.11g WIFi 2.4 GHz (DSSS-OFDM, 6 Mbps) WLAN 946 | +9.6% |
110021 | DAC_| GSM-FDD (TOMA. GMSK) GSM 139 | +06%
0023 | DAC | GPRS-FDD [TDMA, GMSK_ TN 0) GSM 357 | +96%
10024 | DAC | GPRS-FDD (TDMA, GMSK. TN D-1) GSM 656 | £90%
| 10025 | DAC | EDGE-FDD (TDMA, BPSK, TN 0) GSM 1262 | +9.6 %
| 10026__| DAC | EDGE-FDD (TOMA, BPSK, TN 0-1) GSM 955 | £96%
10027 | DAC | GPRSFDD (TOMA, GMSK_ TN 0-1-2) GSM 480 | +96%
10028 | DAC | GPRS-FOD (TDMA, GMSK, TN 0-1-2-3) GSM 355 | £96% |
10029 | DAC | EDGE-FDD (TDMA, BPSK_ TN 0-1-2) GSM 778 | 456%
10030 | CAA | IEEE B02.15.1 Sluetooth (GFSK, DH1) Bluatooth 530 | £96%
10031 | CAA | IEEE 802.15.1 Bluetoath (GFSK, DH3) Blustoolh 187 | +96%
| 10032 | CAA_| IEEE 802.15.1 Bluetooth (GFSK, DH5) Blustooth 116 | 29
10033 | CAA | IEEE 802.15.1 Bluotooth (PV4-DGPSK, DH1) Biueteoth 774 | $98%
0034 | CAA | IEEE 802.15.1 Biuetooth (PI4-DOPSK, DH3) Bluetoath 453 | +96%
10035 | CAA | IEEE 802.15.1 Bluelooth (PI4-DOPSK, DH5) Blustooth 383 | £+96%
30036 | CAA | IEEE 802.15.1 Biuetoolh {8-DPSK, DH1) Blustooth 801 | +906%
10037 | CAA | IEEE 802.15.1 Bluetooth {8-DPSK, DH3 Bluetooth 477 | +96%
10038 | CAA | IEEE 802.15.1 Bluatooth OHS, “Blustooth 410 | $96%
10039 | CAB | COMA2000 (1%RTT, RG1) CDMAZ000 | 457 | £96%
0042 | CAB | 1S54 1S-136 FDD (TDMAJFDM, PU4-DQPSK. Halrate) AMPS 778 | $96%
10044 | CAA | IS-OV/EIATIA-553 FDO (FOMA, FM) AMPS 000 | +96%
10048 | CAA | DECT (TOD, TOMA/FDM, GFSK, Ful Siot, 24) DECT 13.80 | +06 %
10040 | CAA | DECT (TOD, TDMA/FDM, GFSK, Double Siot, 12) DECT 0.79 | +9.6%
10056 | CAA | UMTS TDD (TD-SCOMA, 1 28 Mcps) TD-SCOMA | 11.01 | +06% |
10058 | DAC | EDGE-FDD 8PSK, TN 0-1-2-3) GSM 652 | +06 %
10059 | CAB | IEEE 802 11b WiF| 2.4 GHz (DSSS, 2 Mbps) WLAN 212 | +96%
D080 | CAB | IEEE B02 11b WiFi 2.4 GHz (DSSS, 5.5 Mbps) WLAN 283 | $66%
0061 | CAB | IEEE 802 11b WiFi 2.4 GHz (DSSS, 11 Mops) WLAN 360 | £96%
10062 __| CAC_| IEEE BO2.11ah WiFi 5 GHz (OFDM, 6 Mbgs) WLAN 68 | +08%
D063 | CAC | IEEE BO0Z 11am WiFi 5 GHz (OFDM. 8 WLAN 63 | +06%
10064 | CAC_| IEEE B02 11am WIFI 5 GHz (OFDM, 12 Mbps) WLAN 900 | 06%
DDB5 | CAC | IEEE B02.11a/h WiFi 5 GHz (OFDM, 18 Mbps) WLAN 800 | +96% |
10066 | CAC | IEEE 802 11a/h WIFI 5 GHz (OFDM, 24 Mbgs) WLAN 638 | £06%
10067__| CAC | |EEE BO2.11a/ WiFi 5 GHz {OFDM, 36 Mbps) WLAN 1012 | 496%
10068 | CAC | IEEE B02.11a/h WiFi 5 GHz {OFDM, 48 Mbps) WLAN 1024 | 96 %
10069 | CAC | IEEE B02.11a/h WiFi 5 GHz {OFDM, 56 Mbps) WLAN 1056 | 296 %
10071 | CAB_| IEEE 802.11g WIFi 2 4 GHz {DSSS/OFDM, & Mbps) WLAN 983 | +96%
10072__| CAB | IEEE B02.11g WiFi 2.4 GHz (DSSSIOFOM, 12 Mips) WLAN 062 | 296%
10073 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSSIOFDM, 18 Mbps) WLAN 994 | 296%
| 10074__| CAB | IEEE 802.11g WiFi 2.4 GHz [DSSS/OFOM, 24 Mbpa) WLAN 1030 | 296 %
10075 | CAB | [EEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 36 Mbps) WLAN 10.77 | 296%
| 10076__| CAB_| [EEE 802.11g WiF) 2.4 %pﬁ, 48 Mbps) WLAN 1064 | +96%
10077 | CAB | IEEE 802,110 WiFi 2.4 GHz DM, 54 Mbps) WLAN 1100 | £96%
10081 | CAB | COMA2000 {1xRTT, RC3) COMA2000 | 397 | 296%
10082 | CAB | IS-54 / 15-136 FOD (TOMA/FDM, PU4-DQPSK, Fullrats) AMPS 477 | +96%
10090 | DAC | GPRS-FDD (TOMA. GMSK, TN 0-4) GSM 556 | $96%
10097 | CAB | UMTSFDD (HSDPA} WCDMA 308 | $06%
10098 | CAB | UMTS-FDD (HSUPA, Sublest 2) WCDMA 308 | $9.6 %
10099 | DAC | EDGE-FOD (TDMA. BPSK_TN 0-1) GSM 955 | 196%
10100 | CAE | LTE-FOD (SC-FOMA,_100% RB, 20 MHZ, QPSX) LTE-+DD 567 | +96% |
10101 | CAE | LTE-FOD (SC-FDMA, 100% RB, 20 MHz, 16-QAM) LTE-FDD 842 | +96%
10102 | CAE | LTE-FDD (SC-FOMA, 100% RB, 20 MHz, 54-QAM) LTE-FDD 660 | +66%
10103 | CAG | LTE-TDD (SC-FDMA, 100% RB. 20 MHz, OPSK) LTE-TDD 928 | +96%
10104 | CAG | LTE-TDD {SC-FOMA, 100% R8. 20 MHz. 16-QAM) LTE-TDD 987 | +06%
10105 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM) LTE-TDD 1001 | +96% |
10108 | CAG | LTE-FDD (SC-FDMA, 100% RB. 10 MHz, QPSK) LTE-FDD 580 | $96%
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10108 | GAG | LTE-FOD (SC-FOMA, 100% RE, 10 16-GAM) (TEFDD 643 | 66% |
10110__| CAG | LTE-FDD (SC-FDMA, 100% RB, 5 Mz, QPSK) LTE-FOD 575 | +96%
10111 | CAG | LTE-FDD (SC-FOMA, 100% RB, 5 MHz, 16-0AM) LTE-FDD 644 | +96%
10112 | CAG_| LTE-FDD (SC-FOMA, 100% RS, 10 Mz, 64-QAM) LTE-FOD 659 | +96%
10113 | CAG | LTE-FDD (SC-FOMA, 100% RB. 5 Mz, s«mm LTE-FDD 662 | 4+96%
10114 | CAC | IEEE B02.11n (H 3.5 Mbps, BPSK WLAN 810 | +96%
0115 | CAC | IEEE B02,11n ii’%'umﬂ 16-QAM] WLAN 846 | +96%
0116 | CAC | [EEE B02.11n (HY Greenfield, 135 Mbps, 64-QAM) WLAN 815 | +96%
0117 | CAC | IEEE BO2A1n (HT 3.5 Mope. BPSK] WLAN 807 | $96%
10116__| CAC | [EEE B02.11n (HT Mixed. 81 Mbps_ 16-QAM) WLAN 853 | 496%
10118 | CAC | IEEE B02.11n (HT Mixed, 135 Mbps, 63-QAM). WLAN 813 | +96% |
10140 | CAE | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, 15-QAM) LTE-FDD 649 | +96% |
0141__| CAE | LTEFDD (SC-FDOMA, 100% RB. 15 MHz, 64-QAM) LTE-+DD 653 | +96%
0142 | CAE | LTE-FDD (SC-FDMA, 100% RB, 3 Mz, QPSK) LTEFDD 73 | 296%
0143 | CAE_| LTE-FDD (SC-FDMA, 100% RB. 3 Mz, wm_u_g LTE+DD 35 | 196%
0144 | CAE | LTE-FDD DMA, 100% RB_3 Mz, 64-QAM) LTE-FOD 565 | +96% |
0145 | CAF | LTE-FDD (SCFi w., 100% RB, 1.4 MHz, QPSK) LTE-FDD 76 | +96% |
0146__| CAF_| LTE-FDD (SC-FOMA, 160% RB, 1.4 MHz,_16-QAM) LTE-FDD 641 | +96%
0147 | CAF | LTE-FDD (SC-FOMA, 100% RB, 1.4 MHz, 64-QAM) LTE-FDD 672 | 96%
10140 | CAE | LTE-FDD (SC-FOMA, 50% RB, 20 Mz, 16-0AM) LTE-+DO 42 | 496%
0150 | CAE | LTE-FDD (SC-FDMA, 50% RB. 20 MHz, 64-0AM) LTE-FDD 660 | +96% |
0151__| CAG | LTE-TDD (SC-FDMA, 50% RB. 20 MHz, QPSK) LTE-TDD 928 _| +96% |
0152 | CAG | LTE-TDD {SC-FDMA, 50% RB. 20 MHz, 1€ LTE-TDD 92 | +96%
0153 | CAG | LTE-TDD (SC-FOMA, 50% RB, 20 MHz, 64-0AM) LTE-TDD 10.05 | 296%
10154 CAG | LTE-FDD (SC-FDMA, 50% RB. 10 MHz, OPSK) LTE-FDD 575 | 496%
10155 | CAG | LTE-FDD (SC-FOMA, 50% RB_ 10 MHz, 16-GAM) LTE-FOD 643 | 296%
10156 | CAG | LTE-FDD (SC-FDMA, 50% RB. 6 M4z, QPSK) LTE-FOD 79 | 296%
10157 | CAG | LTE-FDD (SC-FDMA, 50% RB_ 5 Mz, 16-0AM) LTE-FDD 49 | +96%
0158 | CAG | LTE-FDD (SC-FDMA, 50% RB_ 10 MHz, 64-GAM) LTE-FOD 62| +96% |
0158 | CAG | LTE-FDD (SC-FOMA, 50% RB. 5 Mz, 64-GAM) LTE-FDO 56 | +96%

160 | CAE | LTE-FDD {SC-FDMA, 50% R8, 15 MHz, GPSK) LTE-FDD 82 | 296%
10161 | CAE | LTE-FDD {SC-FDMA, 50% RB, 15 MHz, 16-QAM) LTE-FOD 43 | 206%

10162 | CAE | LTE-FDD (SC-FOMA, 50% RB. 15 MHz. 64-QAM) LTE-FDD 58| +96%
0166 | CAF | LTE-FDD (SC-FDMA, 50% RB, 1,4 MHz, QPSK) LTE-FDD 46| 296%
0167 | CAF_| LTE-FDD (SC-FDMA, 50% RB. 1.4 MHz, 16-QAM) LTE-FOD 21 | 296% |
10168 | CAF | LTE-FDD (SC-FOMA, 50% R8. 1.4 54-0AM) LTEFDD 79 | 296%
10169 | CAE | LTE-FDD (SC-FDMA, 1 RB, 20 __W_g._ GPSK LTE-FDD 73 | 29,
10170 | CAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz. 16-QAM] LTEFDD 52 | 296%
10171 | AAE | LTE-FDD (SC-FOMA, 1 RB, 20 MHz, 64-QAM) LTEFDD 49 | +96%
10172 | CAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-TDD 21 | 296% |
10173 | CAG | LTE-TOD (SC-FOMA, 1 RB, 20 MHz._16-QAM)] LTE-TOD 48 | 296%

174__| CAG | LTE-TOD (SC-FOMA, 1 RB, 20 MHz._64-QAM) LTE-TDD 1025 | 206%
0175 | CAG | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, GPSK) LTE-FOD 572 | £96%
0176 | CAG | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, 16-QAM] LTE-FDD 52 | 206% |

10177 | CAl | LTE-FOD (SC-FOMA, 1 RB, 5 MHz. QPSK] LTE-FDD 73 | 206%
10178 | CAG | LTE-FDD (SC-FOMA, 1 RB, 5 MHz_16-QAM) LTE-FOD 52 | =96%
10178 | CAG | LTEFDD (SC-FDMA, 1 RB, 10 MHz. 64-QAM) LTE-FDD 50 | 969
10180 | CAG | LTE-FDD {SC-FDMA, 1 RB, 5 MHz_64-CAM) LTE-FOD 550 | 296 %

181 | CAE | LTE-FOD {SC-FOMA, 1 RB, 15 MHz. QPSK) LTE-FDD 72 | 296%

10182 | CAE | LTE-FDD (SC-FDMA. 1 RB, 15 MHz_16-QAM) _ LTE-FDD 52 | +96% |

10183 | AAD | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, 64.QAM) LTE-FDD 50 | $96%
10184 | CAE | LTE-FDD (SC-FOMA, 1 RB, 3 MHz QPSK] LTE-FOD 73 | $96%
10185 | CAE | LTE-FDD (SC-FOMA, 1 RB, 3 MHz_16-QAM) LTE-FDD 51 | =96%
10186 | AAE | LTE-FDD (SC-FDMA, 1 RB, 3 MHz. 64-QAM) LTEFDD 50 | +96%
10187 | CAF | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE.FOD 73 | +06%
10188 | CAF | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM) LTE-FDD 52 | 206%
10189 | AAF | LTE-FDD (SC-FOMA, 1 RB, 1.4 MHz, 64-QAM LTE-FDD 50 | =96%
10193 | CAC | IEEE 802.11n (HT Greenfield, 6.5 Mbps, BPSK) WLAN 09 | 296%
10184 | CAC | IEEE 802 11n (HT Greeafield, 39 Mbps, 16-QAM) WLAN 12 | 296 % |
10195 | CAC | IEEE 802.11n (HT Greenfield, 65 Mops, 64-QAM) WLAN 21 | +96%
10156 | CAC | IEEE 802.11n (HT Mixed, 6.5 Mbps, BPSK) WLAN 10| 496%
10197 | CAC | IEEE 802 11n (HT Mixad, 39 Mbps, 16-GAN) WLAN 13 | +96%
10198 | CAC | IEEE 802.11n (HT Mixed, 65 Mbps, 63-QAM) WLAN 27 | 296%
10219 | CAC | IEEE 802.11n (HT Mixed, 7.2 Mbps. BPSK) WLAN 03 | +96%
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10220 | CAC | IEEE B02.11n (HT Mixed, 43.3 Mbps, 16-QAM) WLAN 813 | 296%
10221 | GAC | IEEE BOZ.11n (HT Mixed, 72.2 Mbps, B4-QAM) WLAN 827 | 296%

| 1022z CAC | IEEE B0Z 11n (HT Muxed, 15 Mops, BPSK) WLAN .06 +96%
0223 | CAC | [EEE B02.11n (HT Mixed, 90 Mbgs, 16-QAM) WLAN 848 | +96%

0224 | CAC | IEEE 802.11n (HT Mixed, 150 Mbps. 64-QAM) WLAN 08 | 396% |
10225 | CAB | UMTS-FDD {(HSPA+) WCDMA 597 | $96%
| 10226 | CAA | LTE-TDD (SC-FDMA 1 R8, 1.4 MHz_16-QAM) LTE-TDD 949 | +56%

10227 | CAA | LTE-TDD (SC-FDMA. 1 RE. 1.4 MHz. 64-QAM) LTE-TOD 1026 | +96% |
10228 | CAA | LTE-TDD (SC-F 1R8_1.4 MHz, QPSK] LTE-TOD 922 | 196%

10228 | CAC | LTE-TDO (SC-FDMA 1 RS, 3 MHz, 16-QAM) LTE-TDD 948 | 296 % |
10230 | CAC | LTE-TDD (SC-FDMA_1 RB, 3 MHz. 64-QAM) LTE-TDD 1025 [ +96%

| 10231 | CAC | LTE-TDD (SC-FDMA_1 RB, 3 MHz OPSK) LTE-TDD 918 | 196%
10232 | CAF | LTE-TDD (SC-FDMA 1RB. 5 MHz, 16-0AM) LTE-TOD 948 | $96% |

| 10233 | CAF | LTE-TDD (SC-FDMA_1RB_ 5 MHz, 64-0AM) LTE-TDD 1025 [ 496%
10234 | CAF | LTE-TDO (SC-FOMA 1 RB, 5 MHz, QPSK) LTE-TDD 921 | 96%
10235 | CAF | LTE-TDD (SC-FDMA 1 RB. 10 MHz, 16-0AM) LTE-TDD 948 | +56%
10236 | CAF | LTE-TDO (SC-FOMA_ 1 RB. 10 MHz, 64-QAM) LTE-TDD 1025 | +96%
10237 | CAF | LTE-TDD (SC-FDMA. 1RB. 10 MHz, QPSK LTE-TOD 921 | 296 % |
10238 | CAF | LTE-TDD (SC-FDMA_1RB, 15 MHz, 16-QAM) LTE-TDD 948 | £96% |
10238 | CAF | LTE-TDO (SC-FOMA_1 RB. 15 MHz, 64-QAM) LTE-TDD 1025 | +96%

10240 | CAF | LTE-TDD (SC-FOMA, 1 RB, 15 LTE-TDD 321 | $96%
10241 | CAA | LTE-TDD (SC-FDMA, 50% RB. 1.4 Midz, 16-QAM) LTE-TDD 382 | £66%
10242__| CAA | LTE-TDD (SC-FDMA, 50% RB. 1.4 MHz. 64-QAM) LTE-TDD 386 | +9.6% |
10243 | CAA | LTE-TDD (SC-FDMA, 50% RS, 1.4 MHz, QPSK) LTE-TDD 945 | +96%
10244 | CAC | LTE-TOD (SC-FDMA, 50% RS, 3 Mz, 16-CAM) LTE-TDD 1006 | +96%

| 10245__| CAC | LTE-TOD (SC-FDMA, 50% RS, 3 MHz, 64-0AM) LTE-TDD 10.06 | +96%
10246 | CAC | LTE-TOD (SC-FDMA, smma. MHz, QPSK) LTE-TDD 930 | £96%

| 10247 | CAF | LTE-TDD {(SC-FDMA, 50% R8, 5 Mz, 16-0AM) LTE-TDD 901 | +96%
0248 | CAF | LTE-TO :(sc-mm mna 5 Mz, 84-QAM) LTE-TDD 1009 | £86%
10243 | CAF | LTE-TOD @_cig_ﬁ,mm,- Mz, QPSK) LTE-TOD 920 | +86%
0250 | CAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-0AM) LTE-TDD 881 | £96%

1025 CAF | LTE-TDD {SC-FDMA, 50% RB, 10 Mz, 64-0AM)] LTE-TDD 1017 | +9.6 % |

| 10252 | CAF_| LTE-TDD {SCFDMA, 50% R8, 10 Mz, QPSK) LTE-TDD 924 | +86%

| 10253 | CAF | LTE-TDD (SC-FDMA, 50% RB. 15 MHz, 16-0AM) LTE-TDD 90 | 96 % |
10254 | CAF | LTE-TDD {SC-FD RB, 1 64 LTE-TDD 1014 | 96 % |
102565 | CAF | LTE-TDD (SC-FDMA, 50% RB, 15 MMz, GPSK) LTE-TDD 920 | £98%
10256 | CAA | LTE-TDD (SC-FOMA, 100% RB_1.4 MHz._16-QAM) LTE-TDD 006 | 206%
10257 CAA | LTE-TDD (SC-FI 100% RB, 1.4 MHz, 654-QAM) LTE-TDO 1008 | :96 %
10258 | CAA | LTE-TDD (SC-FDMA. 100% RB, 1.4 MHz. QPSK) LTE-TDD 834 | :06%

| 10256 | CAC_| LTE-TDD (SC-FDMA. 100% RE, 3 MHz,_16-0AM) LTE-TDD DO8_| 206%
0260 | CAC | LTE-TDD (SC-FDMA. 100% RB, 3 MHz 64-CAM) LTE-TOD 87 | 296%

| 10261 | CAC | LTE-TDD (SC-FOMA. 100% RB, 3 MHz. QPSK LTE-TDD 24 | 296%
10262 | CAF | LTE-TDD (SC-FOMA_ 100% RB, 5 MHz._16-QAM) LTE-TDD 83 | z96%

| 10263 | CAF | LTE-TDD (SC-FDMA. 100% RB, 5 MHz. 64 LTE-TDD 10.16 | 296%
10264 | CAF | LTE-TDD (SC-FOMA_100% RB, 5 MHz_ QPSK) LTE-TDD 923 | 296%
10265 CAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 1 ) LTE-TDD 8.92 296 % |

10266 | CAF | LTE-TDD (SG-FOMA, 100% RB, 10 MHz. 84-QAM) LTE-TOD 1007 | +98%

10267 | CAF | LTE-TDD (SC-FOMA, 100% RB, 10 MHz, QPSK) LTE-TDD 0.30 | 296% |
10268 | CAF | LTE-TDD (SC-FOMA, 100% RB, 15 MHz, 16-QAM) LTE-TDD 1006 | 496%

10269 | CAF | LTE-TOD (SC-FOMA, 100% RB, 15 MHz, 64-QAM) LTE-TDD 1013 | 206%

10270 | CAF | LTE-TDD (SC-FOMA, 100% RB. 15 MHz, QPSK) LTE-TDD 958 | 196%

| 10274__| CA8 | UMTS-FOD (HSUPA, Sublest 5, 3GPP Rel8_10) WCOMA 487 | 196%
10275 | CAB_| UMTS-FDD (HSUPA, Sublest 5, 3GPP Reid.4) WCDMA 396 | +96%

| 10277__| CAA_| PHS (QPSK) PHS 1181 | $96%
10278 | CAA_| PHS (QPSK, BW 8840z, Rolioff 0.5) PHS 1181 | +96% |

| 10278 | CAA | PHS (QPSK, BW BB4MHz. Rolloff 0.38) PHS 218 | 196 %
| 10280 | AAB | COMA2000, RC1, SO55, Full Rals COMA2000 | 391 | +06%
10281 | AAB | COMA2000, RC3, SO55, Full Rate COMA2000 | 346 | +86%
| 10292 | AAB | CDMA2000, RC3, 8032, Ful Rate COMA2000 | 239 | £+9.6% |
0253 | AAS | CDOMA2000, RC3, SO3, Full Rate COMA2000 | 350 | +056% |
| 102065 | AAB | COMA2000, RC1, 503, 1/Bth Rate 25 fr. COMA2000 | 1249 | 296 %
| 10267 | AAD | LTE-FDD (SC-FDMA. 50% RB, 20 MHz, OPSK) LTE-FDD_ 581 | +06% |
0298 | AAD | LTE-FDD (SC-FDMA. 50% RB, 3 MHz. QPSK) LTE-FDD 572 | 296%
| 10289 [ AAD | LTE-FDD (SC-FDMA, 50% RB, 3 MHz._16-QAM) LTE-FDD 639 | =96%
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10300 | AAD | LTE-FDD [SC-FOMA, 50% RB. 3 MHz, 63-0AM) LTE-FDD G60 | z96%
10301 | AAA | IEEE B02 160 WiMAX (29:18, 5ma, 10MHz, OPSK, PUSC) WIMAX 1203 | 96 %
10302 | ARA | TEEE 802 166 WIMAX (2918, Sms, 10MHz, QPSK, PUSC, 3 CTRL | WiMAX 1257 | 206%
0303 | AAA_| IEEE 802 166 WiMAX (31:15, Sms, 10MiHz, 640AM, PUSC) WiIMAX 252 | z96%
0304 | AAA_ | IEEE 802 160 WIMAX (20:18, 5ms, 10MHz, 64QAM, PUSC) WIMAX 1186 | $96% |
10305 | AAA | IEEE 802 16e WIMAX (3115, 10ms, 10MHz, BAQGAM, PUSC, 15 WiMAX 524 | z06%
10306 | AAA | IEEE 802 160 WAMAX (29:18, 10ms, 10MHz, B4QAM, PUSC, 18 WiIMAX 1467 | £96%
symbols)
10207 | AAA | IEEE 802 160 WIMAX (2918, 10ms, 10MHz, GPSK, PUSC, 18 WINAX 1449 | +96%
10308 | AAA | IEEE 802.160 WINAX (29.18, 10ms, 10MHZ, 160AM, PUSC] WIMAX 1446 | +586%
10309 | AAA | IEEE 802.16e WIMAX (2818, 10ms, 10MHz, 16QAM, AMC 253, 18 | WiMAX 1458 | £96%
bols
10310 | AAA | IEEE 802,166 WIMAX (28:18, 10ms, 10MHz, QPSK. AMC 2x3, 18 | WilAX 1457 | +96%
symbois)
10311__| AAD_| LTE-FDO (SC-FDMA_100% RB, 15 Mrz, OPSK) LTE-FOD 606 | £06% |
10313 | ARA_| IDEN 1 iDEN 1051 | 296%
10314 | AAA_ | IDEN 1€ IDEN 1348 | +96%
10315 | AAB | [EEE B02.115 WIFI 24 GHz (DSSS, 1 Mbps, 86pc duty cycie) WLAN 71 | 206% |
10316 | AAB | IEEE B02.11g WiFi 2.4 GHz (ERP-OFDM. 6 Mbps. 96pc duly cycie) | WLAN 836 | +96%
10317__| AAC | IEEE B02.11a WIF) senz OFDM. 6 Mbps. 96pc duty cycle) WLAN 838 | +96%
10352 | AAA | Puise Waveforni (200Hz, 10%) Generic 10.00 | 96 % |
10353 | AAA | Pulso Waveform (200Hz, 20%) Ganeric 99 | +96%
10354 | AAA | Puise Waveform (200Hz, 40%) Generi 98 | 206%
10355 | AAA | Pulse Waveform (200Hz, 60%) Generic .22 296%
10356 | AAA | Puise Waveform (200Hz, 80%) Generic 097 | 296%
0387 | AAA | OPSK Waveform, 1 MHz Generi 10| 296%
10388 | AAA | OPSK Waveforn, 10 MHz Genenc 22 | +96%
0386 | AMA | 64-QAM Wayetorm, 100 kHz Genenc 27 | 296%
10388 | AAA | 64-QAM Wavekorn, 40 MHz Generic 627 | +96%
10400 | AAD | IEEE 802 11ac WIFI (20MHz, 64-QAM. 98pc duly cycle) WLAN 37 | +06%
0401 | AAD | IEEE B02.11ac WiFi (40MHz. 64-0AM, 99pc duly cycle) WLAN 360 | +96%
| 10402 ["AAD | IEEE 802 11ac WIF| (B0MHz. 64-GAM, 89pc duly cycin) WLAN 53 | +06%
10403 | AAB | COMA2000 {1xEV-DO, Rev. 0 CDMAZ000 | 376 | 20.6%
10404 | AAB | COMA2000 {1xEV-DO, Rev. A) COMA2000_| 377 | +9.6%
| 10406__| AAB | CDMAZ000, RC3, SO32_ SCHO, Full Rate COMAZ000 | 522 | +06%
10410 | AAF | LTE-TDD (SC-FDMA, 1 RB, 10 Mz, GPSK, UL LTE-TDD 82 | £0.6%
Subframe=2,3 4,7 8.8, Sublrame Conf=4)
10414 | AAA_| WLAN CCOF, 64-QAM, 40MHzZ Generic BS54 | 20a%
10415 | AAA~ | IEEE 802,11b WiFi 2.4 GHz 1 < WLAN 4| 306%
10416 | AAA | IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, 6 Mbps, 99pc duty cycio) | WLAN 823 | £06
10417 _| AAB [ [EEE B02.11a/h WiFi 5 GHz (OFDM, 6 Mbps, 99pc duty cyds) WLAN (¥ £96%
10418 | AAA™ | IEEE 802,11 WiFi 2.4 GHz [DSSS-OFDM, 6 Wbps, 99pc duly cyale, | WLAN 614 | £96%
L ule
10419 | AAA | IEEE 802.11g Wi 2.4 GHz ([DSSS-OFDM, 6 Mbps, 98p¢ duly cycin, | WLAN 819 | 196%
Short preamiule)
10422 | AAE | IEEE 802.11n (HT Greenfield, 7.2 Mbps, BPSK) WLAN 32 | +96%
10423 |"AAB ™ | IEEE B02.11n (HT Greenfield. 43.3 Mbpe. 16-0AM) WLAN a7_| 96%
(10424 | AAB | [EEE B02.11n (HT Greenfiesd. 72.2 Mbps. 64-0AM) WLAN A0 | +96%
10425 | AAB | TEEE B0Z 11n (HT Greendieid. 15 Mbps, BPSK) WLAN A1_| 296%
10426 | AAB | IEEE B02 11n (HT Grosnfieil. 90 Mbps, 16-QAM) WLAN 45 | 296%
10427 | AAB | IEEE B02.19n (HT Greenficki. 150 Mbps, 64-QAM) WLAN A1_| 296% |
10430 | AAD | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) LTE-FDO 828 | 496%
10431 | AAD | LTE-FDD (OFOMA, 10 MHz, E-TM 3.1) LTE-£DD 838 | $96%
| 10437 | AAC | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1) LTE-FDO 834 | 296%
0433 | AAC | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) LTE-FDD 834 | 206%
0434 | AAA_ | W-COMA (BS Tes! Model 1, 64 DP WCDMA 860 | 296%
0435 | AAF | LTE-TDD (SC-FOMA, 1 RB, 20 MHz. QPSK, UL LTE-TOD 782 | 206%
Sublrame=2,3.4.7.8,9)
10447 | AAD | LTE-FDD (OFDMA, 5 MHz E-TM 3.1, Clipping #4%) LTE-FDD 756 | 206%
0448 | AAD | LTE-FDD (OFDMA, 10 Mz, E-TM 3.1 Clippin 44%) LTE-FOD 753 | 206% |
| 10449 | AAC | LTE-FDD (OFDMA, 16 MHz, E-TM 3.1, Cliping 44%) LTE-FOD 751 | +96%
10450 | AAC [ LTE-FDD (OFDMA_ 20 MHz, E-TM 3.1. Clipping 44%) LTE-FDD TAB | x96%
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10451 | AAA_| W-CDMA (BS Test Model 1, 64 DPCH, Clipping 44%) WCDMA 755 | +06%
10456 | AAB | IEEE 802.11ac WiFi (160MHz, 64-GAM. 99pc duty cycle) WLAN 163 | +06%
10457 | AAA_ | UMTS-FDD (DC-HSOPA) WCDMA 662 | +9.6% |
10458 | AAA | COMAZ000 (1xEV-DO, Rev. B, 2 carriers) COMAZ2000 | 655 | £96% |
10459 | AAA | COMA20G0 (1xEV-DO, Rev. B, 3 carmiers) COMAZ0DD | 825 | +96%
10460 | AAA | UMTS-FDO (WCDMA, AMR] WCDMA 230 | +06%
10481 | AAA | LTE-TDD (SC-FDMA, 1 RB, 1 4 MHz, QPSK, UL LTE-TDD 782 | +96%

Subframe=2,3.4.7 8,9)
10462 | AAA | LTE-TOD (SC-FDMA, 1 RB, 1.4 MHz, 16-QGAM, UL LTE-TDD 830 | £96%
Subframe=2.3.4,7 8,9)
10463 | AAA | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM, UL LTE-TDD 856 | £06%
Sublrame=2,3.4.7,6,9)
10464 | AAB | LTE-TDD (SC-FOMA, 1 RB, 3 MHz, QPSK. UL LTE-TOD 782 | £96%
Subframe=2,3.4,7,8,9)
10465 | AAB | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM, UL LTE-TDD 832 | £06%
Sublrame=2,3.4.7.89)
10466 | AAB | LTE-TDD (SC-FOMA, 1 RB, 3 MHz 64-QAM, UL LTE-TDD 857 | £98%
Subframe=2.3.4.7.6.9)
10467 | AAE | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, QPSK, UL LTETDD 762 | t895%
Subframe=2,3.4,7,8.9)
10458 | AAE | LTE-TOD (SC-FDMA, 1 RB, 5 MHz, 16-QAM, UL LTE-TDD 832 | £06%
Subilrame=23.4.7,6,9)
10468 | AAE | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64-GAM, UL LTE-TDD 856 | £06%
Subframe=2.3.4.7,8.9)
10470 | AAE | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK. UL LTE-TDD 782 | t86%
Subframe=23.4,7,89)
10471 | AAE | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM, UL LTETDD B32 | t96%
Sublrame=234.7,8.9)
10472 | AAE | LTE-TDD (SO-FDR;A.Q 1RB, 10 MHz, 64-QAM, UL LTE-TDO B57 | t06%
4,789
10473 | AAE | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSK, UL LTE-TDD 782 | £t96%
Sublrame=2.3,4,7,8.9)
10474 | AAE | LTE-TDD (SC-FDMA, 1RB, 15 MHz, 16-QAM, UL LTE-TDOD 832 | 06 %
Sublrame=2.34,7,8.9)
10475 | AAE | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 64-QAM, UL LTE-TDD 857 | 98%
Sublrame=2,3,4,7,8.9)
10477 | AAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM, UL LTE-TDD 832 | 296%
Subframe=2,3,4.7.8.9)
10478 | AAF | LTE-TDD (SC-FOMA_ 1 RB, 20 MHz, 64-GAM, UL LTE-TOD 857 | =96%
Subframe=2,3 4,7.8 9) i s
10478 | AAA | LTE-TDD (SC-FDMA 50% RB, 14 MHz, QPSK, UL LTE-TOD 774 | 298 %
Subfi =2,34789
10480 | AAA | LTE-TDD (SC-FOMA_ 50% RB, 1.4 MHz, 16-QAM, UL LTE-TOD 818 | 96 %
Subframe=2,3,4.7.8.8)
10481 | AAA | LTE-TDD (SC-FOMA_ 50% RB, 1.4 MHz, 64-QAM, UL LTE-TDD 845 | 96 %
Subframe=2,3,4.7 &.8)
10482 | AAB | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, QPSK, UL LTE-TOD 771 | +96%
| Sublrames23 4789
10483 | AAB | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, 16-QAM, UL LTE-TOD 839 | 196%
Subltame=2,3.4.7 8.9)
10484 | AAB | LTE-TDD (SC-FDMA, 50% R8, 3 MHz, 84-QAM, UL LTE-TDD B47 | £96%
Subframe=2.3.4.7 8.9)
10485 | AAE | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, QPSK, UL LTE-TDD 753 | 96%
Subframe=23.4.7,89 _—
10486 | AAE | LTE-TOD (SC-FDMA, 50% RB. 5 Mz, 16-QAM, UL LTE-TOD 838 | £96%
Subframe=2.3.4.78,9)
10487 | AAE | LTE-TOD {SC-FDMA, 50% B, 5 MHz, 64-QAM, UL LTE-TDD 860 | t96%
Subframe=2,3.4,7,8.9)
10488 | AAE | LTE-TDD {SC-FDMA, 50% RB. 10 Mz, QPSK, UL LTE-T00 770 | 96 %
Subi 78
10489 | AAE | LTE-TDD (SC-FDMA, 50% RB, 10 Mz, 16-QAM, UL LTETDD 831 | £95%
Subframe=2.34,7.8.9]
104B0 | AAE | LTE-TOD (SCFDMA, 50% RB, 10 MHz, B4-QAN, UL LTE-TDD B54 | t06%
789
10487 | AAE | LTE-TOD (%'ﬁﬁ 50% RB, 15 MHz, QPSK, UL LTE-T0D 774 | 266 %
Sublframe=2.3,4.7.8.9}
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10492 | AAE | LTE-TDO (SC-FDMA, 50% RB, 15 MHz, 16-QAM, UL LTE-TDD 841 | +56%
Sublrame=234 7.8.9)
10483 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 64-QAM, UL LTE-TDO 8455 | t06%
Subframe=2.34.7 8.9)
10494 | AAF | LTE-TDO (SC-FOMA, 50% RB, 20 MHz, QPSK, UL LTE-TDO 7.74 +86%
Subframe=23,4.7.89)
10495 AAF | LTE-TDO (SC-FDMA, 50% RB, 20 MHz, 16-QAM, UL LTE-TDO 837 +96%
Sublrames2 34,7 8.0)
10496 | AAF | LTE-TDD (SC-FDMA 50% RB, 20 MHz, 64-QAM, UL LYE-TDD B854 | t06%
Subframe=2,3.4.7 8.9)
10497 AAA | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK. UL LTE-TDD 767 £98%
Subframe=2,3,4,7 8.9)
10498 AAA | LTE-TDD (SC-FOMA, 100% RB, 1.4 MMz, 16-QAM, UL LTE-TDOD 840 +96%
Subframes2,3.4 7 6 8)
10499 | AAA | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 64-QAM, UL LTE-TDD BBE | t96%
Subframe=2,3.4.7 8.8)
10500 | AAB | LTE-TDD (SC-FOMA, 100% RE, 3 MHz QPSK, UL LTE-TDD 767 £96%
Subframe=2 k)
10501 AAB | LTE-TDD (SC-FODMA, 100% RB, 3 MHz. 16-QAM, UL LTE-TOD B4 96%
Sublrame=2,3.47.6.9)
10502 | AMAB | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM, UL LTE-TDD 8.52 £98%
Sublrame=2,347.6.9)
10803 | AAE | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, QPSK, UL LTE-TDD 772 | £96%
Subframe=2,3.4.7 8.9)
10504 | AAE | LTE-TDD (SC-FDMA, 100% REB, 5 MHz, 16-QAM, UL LTE-TDD B3 £06%
Subftrame=23,4.7.8.9)
10508 | AAE | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 64-QAM, UL LTE-TDD B6.54 £06 %
Sublrame=2.3.4.7 B8.9)
10506 | AAE | LTE-TDD (SC-FOMA, 100% RB, 10 MHz. QPSK, UL LTE-TDD T.74 968 %
Sublrame=2,3.4.7.8.9)
10507 | AAE | LTE-TDD (SC-FDMA, 100% RE, 10 MHz. 16-QAM, UL LTE-TOD 836 96 %
Subframe=2.3.4.76.9)
10508 | AAE | LTE-TDD (SC-FDMA, 100% RS, 10 MHz. 64-QAM, UL LTE-TOD 8,55 086 %
Sublrame=2.3.4.7 8.,9)
10508 AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz QPSK, UL LTE-TDD 7.99 t96%
Sublrame=2,34.7.69)
10510 | AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz. 16-QAM, UL LTE-TOD 8.49 96 %
Sublrame=2,34,7,8,9)
10511 AE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM, UL LTE-TDD B8.51 £96%
Subframe=2.34.7 8.9)
10692 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK, UL LTE-TDD 774 £96%
Subframe=2.3.4.7,8.9)
10513 AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM, UL LTE-TOD 8.42 298 %
Subframe=23.4,7,6,9
10514 AAF | LTE-TDD (SC-FDMA, 100% RB. 20 MHz, 64-QAaM, UL LTE-TDD B8.45 £96%
Sublrame=2.34.7 8.9) ]
0515 | AAA | IEEE B2 11b WIFi 2.4 GHz (DSSS, 2 Mops, 99pc duty cycle) WLAN 158 | 206 %
(10516 | AAA | |EEE 802 11b Wiri 2,4 GHz (0SSS. 5.5 WLAN 157 | :96% |
| 10517 AAA | IEEE 802 11b WiFi 2.4 GHz (DSSS. 11 d WLAN 1.58 296 %
0518 | AAB_| IEEE BO2 11am WIFi 5 GHz (OFDM. 0 Mops, 98pc duly cycie) WLAN 23 | 296%
(10519 | AAB | IEEE B0Z 11 WiFi 5 GHz (OFDM. 12 Mbps. 99pc duty cycle] | WLAN 839 | 96%
| 10520 | AAB | IEEE 802 11aih WIF| 5 GHz (OFDM. 18 Mbps, 83pc duly cycle) WLAN 812 | 206%
| 10521 AAB | |EEE 802 1tah WIFi 5 GHz (OFDM. 24 Mb d WLAN 87 298 %
| 10522 | AAB | IEEE 802 T1ah WIFi 5 GHz (OFDM. 36 d WLAN 45 2986%
10523 | AAB | IEEE 802 11aim WIFi 5 GHz (OF DM, 48 Mbps, 99pc duty cyco) WLAN 08 | :96%
10524 | AAB | IEEE B02 11 WiFi 5 GHz (OFDM, 54 Mbps, 80pc duty cycke) WLAN 27 | $96%
0625 | AAB | IEEE 802 11ac WIFI gzom&,&gy_caugggg WLAN .36 296 %
10626 ' AAB | IEEE 802 11ac WIF| (20MHz, MCST. WLAN 42 +96 % |
| 10527 | AAB | IEEE 802 11ac WiFi (20MHz, MCS2, 89pc uty cyche) WLAN .21 $96% |
10528 | AAB | IEEE 802 11ac WIFI (20MHz, MCS3. 93pc duty cycle) WLAN 38 | +96%
| 10528 | AAB | IEEE 802 11ac WIFI (20MHz, MCS4, 89pc duly cycls) WLAN 36 | z06%
10531 | AAB | IEEE 802 11ac WIF| (20MHz, MCS6, 99pe duty cycie) WLAN 43 | 396%
10532 ' AAB | IEEE 802 11ac WiFi (20MHz, MCS7. di WLAN .29 $96%
10533 | AAB | IEEE 802 11ac WIFI (20MHz, MCS8, 89p¢ duly cycle) WLAN 38 | 296%
10534 | AAB | IEEE BOZ 11ac WiFi {40MHz, MCS0. 88pc duty cycle) WLAN 45 | 496%
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10535 | AAB | IEEE 802 11ac WiFi (40MHz, MCS1. 99pc duty cycle) WLAN 45 | 96 %
10538 | AAB_| IEEE 802 % fac WIFI (40MHz, MCS2, 93pc duly cycie) WUAN 32 | 286%
10837 AAB | IEEE 802 11ac WiFi (40MMHz, MCS3, WLAN .44 296 %
10538 | AAB | IEEE 802 11ac WiFI {40MHz, MCSA4, 99pc duty cycie) WLAN 54 | 206%
10540 | AAB | IEEE 802 11ac WiFi {40MH2, MCS6. 99pc duty cycie) WLAN 30 | 296%
10541 | AAB | IEEE 802 11ac WIFI (40MHz, MCS7 WLAN 46 | $96%
10542 | AAB | IEEE 802 1tac WIFl (A0MHz, MCSE, 99pc duty cycle) WLAN 65 | =96%
10543 | AAB | IEEE %.mcwm {40MHz, MCSS, 99pc duty cydla) WLAN 65 | 296%
10544 AAB | IEEE 11ac WIFi (80MHz, MCS0, 99pc duty cyde) WLAN 47 +96 %
(10545 | AAB | IEEE 802 11ac WiFl (BONMz, u_c_s_LM cycla) WLAN 55 | +96%
0546 | AAB | IEEE B0Z.11ac WiFi WLAN 36 | 296%
10547 | AAB ;ssesozngwmm,ucss 99pc duty cyde) WLAN 49| z96%
10548 | AAB | IEEE B0Z 13ac WiFI WLAN 37 | 296 %
0550 | AAS | IEEE B02 11ac WIFI gma,mcsa 98pc duty cyde) WLAN 38| 96 %
10551 | AAB | IEEE B02.11ac WiFi MCST. WLAN 50 | 296 %
0552 | AAB | IEEE 802 11ac WiFi (80MHz, MCSB, 99pc WLAN 42| 296% |
10553 | AAB | IEEE B02.11ac WiFI (BOMHzZ, MCS9, 99pc duty cyde) WLAN 845 | +36%
10584 | AAC | IEEE B02 11ac WiF) (160MHZ, MCS0, 99pc duty cycle) WLAN BA4B | 296%
10555 | AAC | IEEE B02.11ac WiFi (160MHz, MCS1, 99pc duty cycle) WLAN 84T | 206% |
10556 | AAC_| IEEE BOZ.11ac WiFl (160MHz, MCS2, 99pc duty cycle) WLAN B50 | £9.6%
| 10557 | AAC | IEEE 802.11ac WiFi (160MHz, MCS3, $9pc duty cycle) WLAN 52 | 20
10558 | AAC | IEEE B02.11ac WiFi (160MHz, MCS4, 99pc duty cycie) WLAN 61 | +96%
10560 | AAC_| IEEE B02.11ac WiFi (160MHz, MCS6, WLAN 73 | 206 %
0561 | AAC_| IEEE BOZ 11ac WiFi (160MHz, MCST, WLAN 56 | 9.6 %
10562 | AAC | IEEE B02.11ac WiFi (160MHz, MCS8, 99pc duty cycle WLAN 69 | +96%
0563 | AAC | IEEE B02.11ac WiFi (150MHz, MCS9 WLAN 77_| 96 %
0564 | AAR | IEEE B02.11g WIFI 2.4 GHz [DSSS-OFDM, 8 Mbps, 99pc duly WLAN 25 | +96%
cycle)
10565 | AAA | IEEE B02.11g WiFI 2.4 GHz [DSSS-OFDM, 12 Mbps, 98p¢ duly WLAN 845 | £96%
10666 | AAA | IEEE B0Z.11g WIFi 24 GHz (DSSS-OFDM. 18 Mbps, 98pc duty WLAN 813 | z06%
10667 | AAA | IEEE BD2.11g WIFi 2.4 GHz (DSSS-OFDM. 24 Mbps, 99pc duly WLAN 800 | £96%
10568 | AAA | IEEE B02.11g Wil 2.4 GHz (DSSS-OFDM, 36 Mbps. 98pc duty WLAN 837 | £96% |
cycle)
10569 | AAA | JEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM. 48 Mops. 99pc duty WLAN 810 | t96%
cycle)
10570 | AAA | IEEE 802119 WIFi 2.4 GHz (DSSS-OFDM, 54 Mops, 99pc duty WLAN 830 | t96%
cydle)
10571 | AAA | IEEE 802.11b Wiki 2.4 GHz (DSSS. 1 Mbps. 90pe duly cych) WLAN 169 | ¢96% |
10572 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 Mbps, 90pc duty cycle) WLAN 189 | $96%
10573 | AAA | IEEE 802 11b WiFi 2.4 GHz (DSSS, 5.5 Mbps, S0pc duty cycie) WLAN 88 | +96%
10574 | AAA | IEEE 802.11b Wi 2.4 GHz (DSSS, 11 d WLAN 58 | +96%
10675 AAA | IEEE 802 11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, S0pc duty WLAN 85 3 %
e
10576 | AAA | IEEE B02 11g WiFi 2.4 GHz (DSSS-OFDM, 8 Mbps, 90pc duty WLAN 360 | £t96%
cycle)
10577 | AAA | IEEE 802 11g WIF| 2.4 GHz (DSSS-OFDM, 12 Mbps, S0pc duty WLAN 870 | £96%
cycha)
10578 AAA | IEEE BO2 11g WiFi 2.4 GHz (DSSS-OFDM, 18 Mbps, 90pc duty WLAN a849 +868%
——— cycie) S
10578 | AAA | IEEE BDZ 11g WiFI 2.4 GHz (DSSS-OFDM, 24 Mbps, 90pc duty WLAN 836 | £96%
cyclo)
10580 | AAA | IEEE B02.11g WIFI 2.4 GHz (DSSS-OFDM. 36 Mbps. 90pc duty WLAN 876 | £96%
cycle)
10561 | AAA | IEEE B02.11g WiFi 2.4 GHz (OSSS-OFDM, 48 Mbps, 90pc duly WLAN 835 | t06%
= cycle) —
10582 AAA | IEEE B02.11g WIFi 2 4 GHz (DSSS-OFDM, 54 Mbps, 80pc duty WLAN ‘BET 0 6%
cycle) il
| 10583 | AAB | IEEE 802.11aM WiFi 5 GHz [OFDM, & Mb, WLAN 859 | +8.6%
10584 AAB | IEEE 802.11ah WiFi 5 GHz (CFDM, 8 Mbps, S0pc duty cycie) WLAN ‘8.60 £96 %
10585 | AAB | IEEE 802 11a/h WiFi 5 GHz (OFDM, 12 Mbps, S0pc duty cycia) WLAN 70 | 296 %
10586__| AAB | IEEE 802.11&h WiFi 5 GHz (OFDM, 18 Mbps, 80pc duty cyce) WLAN 49 | 296 %
10587 | AAB | IEEE 802.11a/h Wiri 5 GHz (OFDM, 24 Mbps, 80pc duty cycks) WLAN 36 | £96%
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10588 | AAB | IEEE 802 11an WIF| 5 GHz (OFDM. 36 Mbps, 80pe duly cycie) WLAN 876 | +06%
10588 | AAB | IEEE 802 11ah WIFI 5 GHz (OFDM. 48 Mbps. 90pc duty cycle) WLAN 535 | +986%
10580 | AAB | IEEE B0 11am WIFI 5 GHz (OFDM. 54 Mbps. B0pc duty cycie} WLAN 67 | 296 % |
10581 | AAB | IEEE B0Z 11n {HT Mixed_ 20MHz MCSO0, 80pc duly cycie) WLAN 63 | +96%
10582 | AAB | IEEE 802 11n (HT Mixed. 20MHz. MCS1, 90pc duty cycie) WLAN 79 | 298%
10582 | AAB | IEEE B02 110 (HT 20MHz, MCS2 WLAN B4 | 296% |
10584 | AAB | IEEE B02 11n (HT Mixed. 20MHz, MCS3, 80pc duly cycio] WLAN 74 | 296%
10695 | AAB | IEEE B02 11n (HT Mixed. 20MHz, NCGS4, 90pc duty cyce WLAN 874 | +96%
10596 | AAB_| IEEE 802 11n (HT Mued, 20MHz, MCSS, 80pc duly cycle WLAN 871 | $96%
10587 | AAB | IEEE B0Z 11n (HT Mixed, 20MHz, MGS6, 90pe duty cycho WLAN 872 | 96% |
10598 | AAB | IEEE B02.11n (HT Mixed. 20MHz, MCS7, 90pc duty cycle) WLAN 850 | +96%
10599 | AAB | IEEE B02.11n (HT Mixed, 40MHz, MCSO, 90pc duty cycle) WLAN 879 | +96%
10600 | AAB | IEEE BO02.11n (HT Mixed. 40MHz, MCS1. 90pc duty cycle) WLAN 888 | +96% |
10601 | AAB | IEEE BOZ11n (HT Mixed, 40MHz, MCS2_90pc duly cycle) WLAN 982 | +96%
10602 | AAB | IEEE B02.110 (HT Mixed. 40MHz, 90pc duty cycle) WLAN 894 | +G6% |
10603 | AAB | IEEE B0Z.11n (HT Mowed. 4 d WLAN 03 | $96%

10604 | AAB | IEEE 802110 (HT Mixed. 40MHz, MCS5. 90pc duty cycle) WLAN 76 | 296 % |

0605 | AAB | IEEE B02.11n (HT Mied, 40MHz, MCS6, 90pc duty cycle; WEAN 397 | $96%
0606 | AAB | IEEE B02.11n (HT Moed, 40MHz, MCS7. 90pc duly cycke) WLAN 82 | +96% |
10607 | AAB | [EEE B0 11ac WiFi (20MHz, MCSO, S0pc duty cycle) WLAN 64 | +96%
10608 | AAB | |EEE 802.17ac WIFI (20MHz, MCS1, 90pc dul WLAN 77 | £9.6%
0608 | AAB_| [EEE BO2 11ac WiFl (200MHz, MCSZ2, 90pc duty cycin) WLAN 57 | +96% |
0610 | AAB | IEEE B02.11ac WiFi (20MHz, MCS3, 30pc duty cycie) WLAN 78| +96% |
0611 | AAB_| [EEE BOZ 11ac WiFi (20MHz, MCS4, 90pc duly cycle) WLAN 170 | £9.6 %
10612_| AAB | IEEE B02.11ac WiFi (20MHz, MCSS, WLAN 877 | +96%
10613 | AAB | IEEE B0Z.11ac WIiFi (20MHz, MCS6, 90pc duty cycie) WLAN 304 | +96%
10614 | AAB | |EEE B0Z.11ac WIFI (20MHz, MCS7, 90pe duly cycie) WLAN 59 | +96%
10615 | AAB | IEEE BDZ.11ac WiFi (20MHz, MCSB, 90pc duty Cycie) WLAN 82 | +96%
0616 | AAB | IEEE BO2.13ac WIFI (40NHzZ, MCSO0, 80pc WLAN 882 | +96% |
0617 | AAB | [EEE B0Z.118c WIFl (40MHz, MCS1, 90pc duty cycle) WLAN 81 | $96%
0618 | AAB | IEEE B02.11ac WiFi (40MHz, MCS2, 90pc duty cycle) WLAN 58 | +06%
10619 | AAB_| |EEE B02.11ac WIFI (40MHz, MCS3, 90pc duty cycie) WLAN 186 | $96%
10620 | AAB | IEEE BOZ.11aG WiFi (40MHz, MCSA4, 90pc duty cycle) WLAN B7 | +96%
10621 | AAB | IEEE 802 11ac WIFl | MCS5 WLAN 877 | +96%
10622 | AAB | IEEE B0Z.11ac WIFi (40MHz, MCSB, 90pc duty cycie) WLAN 369 | $96%
10623 | AAB | IEEE BOZ.11ac WIFI (40MHz, MCS7, 80pc duty Cycle, WLAN 382 | $96%
10624 | AAB | IEEE BO2 11ac WiFi (40MFHz, MCSB, 90pc duty cycle WLAN 96 | +96%
10625 | AAB | IEEE BOZ 11ac WiFi (40MHz, MGS9, 80pc duty cycle WLAN 56 | +96% |
10626 | AAB_| IEEE B02.11ac WiFi (BOMHz, MCSD, 90pc duty cycle) WLAN 883 | +96%
10627 | AAB | [EEE B02.11ac WiFi (S0MHz, MCS1 ) WLAN j88 | +96%
10628 | AAB_| IEEE B02.11a0 WIFI (B0MHz, MCS2, 0pc duty cycle) WLAN 71| +96% |
10629 | AAB | IEEE 802.11ac Wikt (B0MHz, MCS3, 90pt duty cycie) WLAN 85 | £96%
10630 | AAB | IEEE B02.11ac WIF| (B0MHzZ, MCS4, 90pc duty cycie) WLAN 72| +06%
10631 | AAB | IEEE B02.11ac Wikt (BOMHz, MCSS, S0pc duty cyde) WLAN 81 | $86%
10632 | AAB | IEEE BD2.11ac Wil (80MHz, MGS6, 90pc duty cyde) WLAN 74| +06%

(10633 | AAB_| IEEE 802 11ac WiFi (BOMHz, MCS7, 90pc duty cydie) WLAN B3 | +096%
106834 | AAB | IEEE 802,113 WiFi (BOMHz. MGSB, S0pc duty cydie) WLAN 80 | £96%
10635 | AMB | IEEE 802.11ac WiFl (B0MHz, MCS9, 80pc duly cycie) WLAN $81 | £06% |
10636 | AAC | IEEE 802.11ac Wik (160MHz, MCSO a0pc duty cycle) WLAN 383 | £06%

{10637 | AAC_| IEEE 802.11ac WiF| (160M#Hz, MCS1, 80pc duty cycle) WLAN 570 | £96% |

10638 | AAC | IEEE 802 11ac WiFi (160MFHz, MCS2, 90pc duty cycle) WLAN 86| +9.6%
10639 | AAC | IEEE B02.11ac WiF: (160Mrz, MCS3, 90pc duty cycle) WLAN B85 | +096%
10640__| AAC | IEEE 802.11ac WIFi (160MHz, MCS4, 90pc Guty cyde) WLAN ESE | £06%
10641 | AAC | IEEE 802,11 Wik (160MHz, MCS5, S0pc duty cycla) WLAN 506 | £96%
10642 | AAC | IEEE 802.11ac WIFI (160MHz, MCS6, WLAN 9.06 | +06% |
10643 | AAC | IEEE 802 113¢ WiFi (160MHz, MCS7, WLAN 659 | +06%
10644 | AAC | IEEE 802 11ac WiFi (1 _‘%g,s_om_c@ WLAN 506 | 296%
10645 AAC EEE 802.11ac WiFi (1 59, WLAN a1 £86% |
10646 | AAF_| LTE-TOD (SC-FOMA, 1 RE, 5 MHz, QPSK, oL !s-%r%nz.n LTE-TOD 1196 | 206%
10647 | AAF | LTE-TDD (SC-FOMA, 1 RB, 20 MHz. GPSK, UL Subframa=2.7] LTE-TOD 1196 | 206% |
10648 | AAA_| COMAZO00 {1x Advanced) CDMA2000 | 345 | 20.65% |
10652 | AAD | LTE-TOD (OFDMA. 5 MHz. E-TM 3.1, Cipping 44%) LTE-TOD 641 | +96%
10653 | AAD | LTE-TDD (OFDMA, 10 MHz, E-TM 3.1, Clipping 44%) LTE-TOD 742 | 296 % |
10654 | AAD | LTE-TDD (OFDMA, 15 Mz, E-TM 3.1. Ciipping 447%) LTE-TDD 696 | +96%

Certificate No: EX3-3863_May 102 Page 18 of 20



EX3DV4- SN:3863

Report No. HCT-SR-1906-FC003-R3

May 15, 2019
10655 | AAE | LTE-TDD (OFDMA. 20 MHz, E-TM 3.1, Ciipping 44%) LTE-TDD 721 | £06¢
10658 | AAA | Pulse Waveform (200Hz 10%) Test 10,00 | £9.6%
10658 | AAA | Puise Waveform (200Hz. 20%) Test 699 | +06%
10660 | AAA | Pulse Wavefarm (200Hz_ 40%) Test 388 | 206%

10881 | AAA_| Pulse Waveform (200Hz. 60%) Test 222 | +96%
10662 | AAA_| Pulsa Waveform (200Hz, 80%) Test 087 | +06%
10670 | AAA | Bluetooth Low Energy Biluetooth 219 +96%
10671 | AAA | IEEE 802 11ax {20MHzZ, MCSO, S0pc duty cycle) WLAN 08 | +0.6% |

(10872 | AAA_| IEEE 802 t1ax . MCS1, 90pc duty cycle) WLAN 57 | +96%
10673 | AAA uessaoe.naxm, MCS2, 90pc duty cycle) WLAN 78| +0.6% |
10674 | AAA | IEEE B02 1 1ax (20MHz, MCS3, 90pc duty cycis) WLAN 74 | £96%
10675 | AAA | IEEE 802 11ax {20MHz, MCS4, S0pc duty cycie) WLAN 860 | +06%
10676 | AAA_| IEEE 802 1ax (20MHz, MCS5, 90pc duty cycia) WLAN B77 | £0.6% |

10677 | AAA 802 11ax {20MHz, MCSE, S0pc duty cycta) WLAN 873 | ¢96%
10678 | AAA | IEEE 802 11ax {20MHz, MCS7, 90pc duty cycie) WLAN B78 | +06%
10679 | AAA | IEEE 802 11ax {20MHz, MCSB, 90pc duty cycke) WLAN 889 | +06%

0680 | AAA | IEEE 802 11ax (20MHz, MCS WLAN BBO | +96%

0681 | AAA_| IEEE 802 11ax (20MHz, MCS10, 90pc duty cycie) WLAN 862 | £06 % |
D632 | AAA_ | IEEE 802 11ax MCS11, 80pc duty cycle) WLAN B3 | +£08%
10683 | AAA | IEEE 802 11ax (20MHz, MCSO, S9pc Guty cycle) WLAN 842 | +06%

10684 | AAA | IEEE B0 11ax (20MHz, MCS1, $9po duty cyde) WLAN 826 | £0.6 % |
10685 | ARA | IEEE 802.11ax (20MHz, MCSZ, S9pc duty cycie) WLAN 33 | £96%
10688 | AAA | IEEE B02 11ax (200MHz, MCS3, 99pc duty cycks) WLAN 28 | +96%
0687 | AAA | IEEE B02 11ax (20MHz, MCS4, 89pc Outy cyce) WLAN 45 | £96%

| 10688 | AAA | IEEE BO2 11ax (200Hz, MCSS, 89pc duly cyck) WLAN 29 | £9.0% |
0689 | AAA | IEEE BOZ 11ax (20MHz, MCS6, 99c duty cycio) WLAN 55 | =06 %
[ 106D0__| AAA | IEEE B02 11ax (20MHz, MCS?, 99pc duly cyck) WLAN 28 | 96 %
0691 | AAA | IEEE B0Z 11ax (20MHz. MCSB8, 98pc duty cycke) WLAN 25 | =06 %
10692 | AAA_| IEEE B02.11ax (20MHz, MCSS, 88pc duty cycie) WLAN 828 | £96%
0693 | ARA | IEEE BD2.11ax (20MHz. MCS10. 99pc duty cycie) WLAN 625 | 296%

10694 | AAA | IEEE BOZ2.11ax (20MHz. MCS11, B9pc duty cyde) WLAN 57 | 296%
10695 | AAA | IEEE B02.11ax (40MHz MCSO0. 90pc duty cycle) WLAN 78 | 298 %

10696 | AAA | IEEE B02.11ax (40MHz, MCS1 WLAN 91 | 296% |
10697 | AAA | IEEE B02.11ax (40MHz, MCSZ, 90pc duty cycle) WILAN 81 | 196 %

10698 | AAA_| IEEE 802.11ax (40MH WLAN 889 | +96%
10699 | AAA | IEEE 802.11ax (40MHz, MCS4, 90pc duly cycle) WLAN 882 | 296 % |
10700 | AAA | IEEE 802 11ax { WCS5 ) WLAN 73 | 296 %
10701 | AAA_| IEEE 802.11ax (40MHZ, MCSE dul WLAN 86 | £96% |
10702 | AMA | IEEE 802.11ax (40MHz, MCS7, 90pc duty cyclo) WLAN 70 | +9.6 %

10703 | AAA | IEEE 802.11ax (40MHZ, MCSE, 90pc duty cycie) WLAN 82 | 396%
10704 | AAA | IEEE 802 11ax (40MHz, MCSB, S0pc duty cycle) WLAN 56 | 96 % |
10705 | AAA | EEE 802 11ax (40MHz, MCS10 dul o WLAN 168 | +96%

_g_79e'1 0706 | AAA | IEEE BOZ 11ax ( MCS11, 90pc duty cycle) WLAN 66 | +96%
10707 | AAA | IEEE BOZ 11ax (40MHz, MCSO, WLAN 832 | +06%

10708 | AAA | IEEE B02.11ax (40MEz, MCS1 WLAN 855 | +96%

0708 | AAA_| IEEE B02.11ax (40Miz, MCSZ, S9pc duly cycie) WLAN 833 | £06% |
0710 | AAA | IEEE B0Z 11ax (40MHz. MGS3, 99pc duly cycio) WLAN 829 | +06%
0711 | AAA | IEEE B0Z.11ax (40MHz, MCS4, 88pc duty cycle) WLAN 830 | £06 %
10712 | AAA | IEEE B02.17ax (40MHz. MCS5, 99pc duty cycle) WLAN 67 | +06 %
10713 | AAA | IEEE B02.11ax (4 MCSE, WLAN 33 | £9.8%
10714 | AAA | IEEE B02.11&x (40MHz MCS7, 89pc duly cycle) WLAN 26 | 06 %
10715 | AAA | IEEE 802 11ax (30MHz MCSS. 88pc duly cycks) WLAN 45 | =96 % |
10716__| AAA | IEEE 802.11ax (40MHz, MCS9, 98pc duty cycle) WLAN 30 | +98%
10717__| AAA | IEEE B02.11ax (40MHz, MCS 10, 98pc duly cycle) WLAN 48| 96 % |
7718 | AAA_| IEEE 802.11ax (40MHz, MCS11. 99pc duty cycie) WLAN 24 | 296%
10719 | AAA | IEEE 802 11ax (BOMHz, MCS0, 90pc duly cycie) WLAN 31 | +08%
10720 | AAA_| IEEE 802 11ax (80MHz, MCS1 WLAN 87 | 296%
721 | AMA_| IEEE 802 11ax {80MHz, MCS2, 90pc duty cycle) WLAN 76 | 296 %
10722 | AAA | IEEE 802 11ax (80MHz, MCS3, S0pc duty cycle) WLAN 855 | +96% |
0723 | AAA_| IEEE 802 11ax (80MHz, MCS4, 90pc duty cyde) WLAN 870 | £56%

10724 | AAA_| IEEE 802 11ax (80MHz, MCSS, S0pc duty cyce) WLAN 300 | +96% |
10725 | AAA | IEEE B0Z 11ax (80MHz, MCS6, 90pc duty cycle) WLAN 374 | £96%
10726 | AAA | IEEE 802 11ax (B0Mz, MCS7, WLAN 172 | $0.6%
10727 | AAA | IEEE B02.11ax (80MHz, MCSS8, E ﬁggg) WLAN 866 | £86%

Cerlificate No: EX3-3863_May19/2 Page 19 of 20
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EX30VA- SN-3363 May 15,2019
10728 | AAA_| IEEE 802 11ax (80MHz, MCS9, ) WLAN 865 | £06% |
10729 | AAA_| IEEE 802 11ax {80MHz, MCS 10, 90pc duly cycle) WLAN B6d | £96%
10730 | AAA | IEEE 802.11ax (80MHzZ, MCS11 d WLAN 867 | =06%
10731 | AAA_ | IEEE 802 11ax (80MHz, MCS0, 99ps dul WLAN 842 | £96%
10732 | AAA | IEEE 802 11ax (80MHz, MCS1. 99pc duty cycle} WLAN B46 | £96%
10733__| AAA_ | IEEE 802 11ax (80MHz, MCSZ, 99pc duty cycle) WLAN B4D | £96%
10734 | AAA_| IEEE 802 11ax (80MHz, MCS3, 99p¢ duty cycie) WLAN B25 | £96%
10735 | AAA | IEEE 802.11ax (80MHz, MCS4, 99pc duty cycle) WLAN 33 | £06%
| 10736__| AAA | IEEE 802.11ax (80MHz, MCSS, 99pc duty cycle) WLAN 27 | z06%
10737 | AAA | IEEE 802.11ax (80MHz, MCS8, 99pc duly cycle) WLAN 36 | +86%
10738__| AAA_| IEEE 802.11ax (80MHz, MCST7, 99pc duty cycle) WLAN 42 | £96%
| 10733 | AAA | IEEE 802 11ax (B0MHZ, MCSS, 99pc duty cycle) WLAN 20 | +068%
10740 | AAA | IEEE 802.11ax (80MHz, MCS9, 99pc duly cycle) WLAN AB | £96%
10741 | AAA_| IEEE 802 11ax (BOMHz, MCS10, WLAN 40 | £06% |
10742 | AMA_| IEEE B0Z.11ax (BOMHz. MCS11, 880c duty cyce) WLAN 43 | +98%
10743 | AAA | IEEE 802.11ax (1 ), 90pc duty cyce| WLAN 164 | +06%
10744__| AAA_| IEEE 802.11ax (160MHz. MCS1. 80pc duty cycie) WLAN 916 | £96%
10745 | AAA | IEEE 802.11ax (160MHz, MCS2, 90pc duly cyce) WLAN 193 | £96%
10746 | AAA | IEEE B02.11ax (160MHz. MCS3, 90pc tuty cycie) WLAN ] +0
10747 | AAA | IEEE 802.115x (160MHz, MCS4, 90pc duty cycle) WLAN 04 | +96%
10748 | AAA | IEEE 802.11ax (1 . MCS5 WLAN 9 | +96%
10749 | AAA | IEEE 502.11ax (160Hz, MCSE, 90pc duty cycie) WLAN 90 | £96% |
760 | AAA | IEEE B0Z,11ax (1 MCS7, Gycio) WLAN 79 | +96%
751 | AAA | [EEE B02.11ax (160MHz, MCSB, 80pc duty cyce) WLAN 982 | 196%
| 10752 | AAA_ | IEEE 802.11ax (160MHz, MCSB, S0pc duty cycio) WLAN 881 | 496% |
753 | AAA_| IEEE BD2.11ax (160MHz, MCS10 d WLAN 900 | +9.6% |
10754 | ARA | IEEE B02 11ax (160MHz, MCS11, 90pe duly cycle) WLAN 194 | 266% |
10755__ | AAA | IEEE BO2 11ax (160MHz, MCSO0, 99pc duty cycle) WLAN 64 | $96%
10756 | AAA | IEEE B02.11ax (1 MCS1, 99pc duty cycle) WLAN 77| 298%
(10757 | AAA_| IEEE B0Z 11ax (160MHz, MCS2, 99pc duty cycle) WLAN 77 | +96%
10758 | AAA | IEEE B0Z 17ax (160MHz, MCS3, 99pc duty cycle) WLAN 69 | 496%
10755 | AAA | [EEE 802 11ax (160MHz, MCS4, 99pc duly cycle) WLAN 58 | 296%
10760 | AAA | |EEE 502.11ax (160MHz, MCS5, 99pc duty cycle) WLAN 49 | 196%
10761 | AAA_| IEEE BO2 11ax (160MHz, JMCS6, 99pc duty cycle) WLAN 158 | 06 %
| 10762 | AAA_| IEEE 802 11ax (160MHz, MCS?, WLAN 49 | 206 % |
10763 | AAA | IEEE BO2 1 1ax (160MHz, MCSB. 99pc duty cycle) WLAN 53 | 2+96%
0764 | AAA | IEEE 802 11ax (160MHz, MCS8, 93pc duly cycle) WLAN 84| 296%
10765 | AAA_| IEEE 802 11ax (160MH2, MCS10. 99g¢ duly cycle) WLAN 54| 206%
10766 | AAA | IEEE 802.11ax (160MHz, MCS11, 99pc duty cycie) WLAN 851 | +96%
‘ 5 datenmined USing the max. deviation from linear response apphying guiar distrivution and & expressed for the sguare of the
fakd valus
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Attachment 6. — Dipole Calibration Data
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Accreditation No.: SCS 0108

Centificste ho: D750V3-1014_Aug18

Caibration procedure(s)

Calitbeation dede:

Tha and the wr s wilth

Calbration Equipment used (MATE critical for caltiration)

This calibeation cartficate documents the tracaablity to national standards, which realize the physical units of measurements (S1).
lidance probatiity are givan on the following pages and ane part af the cartificate.

Al calibrations have baen conducted in the closed laboratary faciity. environment temperaturs (22 « 3)°C and humidity < 70%,

Prynary Standands oy Cal Date {Certificate No ) Schadulod Calbration
Power mater NRFP SN 104778 O4-Ape-18 (No. 217-02672/02673) Apr-19
Powear sensor NRP-Z91 SN 103244 04-Ape-18 (No, 217-02672) Apr-19
Powear sensor NRP-291 SN: 103245 04-Apr-18 (Na. 217-02873) Apr-19
Raferance 20 08 Aftenuator SN: 5058 {20k) 04-Ape-18 (No. 217-02862) Apr-19
Type-N mematch combination SN; 5047 2 1 06327 04-Apr-18 (No. 217-02683) Apr-19
Reference Probe EX3DVA4 SN; 73406 30-Dac-17 (No. EX3-7348 Dec17) Dec-18
DAE4 SN 601 26-0Oct-17 (No. DAES-601_Oct17) Cet-18
Secondary Standards 1D ¥ Chack Data (in houso) Scheduled Check
Power matar EPM-4424 SN: GB37480704 07-0¢t-15 {in hoves check Oct-16) In house chack: Oct-18
Power sensor HP B4B1A SN US3r292763 O7-0ct-16 (in housa check Oct-18) n house chack: Oct-18
Power sensor HP BAB1A SN: MYa1002317 07-0ct-15 (in house check Oct-16) In house chack: Oct-18
RF generator R&S SMT-06 SN 100872 15-Jun-15 {in house check Oct-16) n housa chack: Oct-18
Network Analyzer Agllent EB3S8A | SN: US41080477 31-Mar-14 (in heuse check Oc1-17) In houss check: Oct-18
MName Signature
by Kats PoKovi Fock i’“”rf:

This calbration cerfificate shall not be reproduced except in full without written approval of the laboratory

Issued: August 14, 2018
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Calibration Laboratory of S,
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Engineering AG z }

mgnsn;nmm ga. 8004 Zurich, Switzeriand PN

Accradited by the Swiss Accredtation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilsteral 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:

(+)
\\.. &"

Report No. HCT-SR-1906-FC003-R3

Schwalzerischor Kalibrierdienst
Sorvice sulsse d'étalonnage
Servizio svizzero di laratura
Swiss Calibration Service

nwow

Accreditstion No.: SCS 0108

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

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

300 MHz to 6 GHz)", July 2016

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

MHz to 6 GHz)", March 2010

d) KDB B65664, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low

reflected power. No uncertainty required.

« FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty required.

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

connector.

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

nominal SAR result.

probability of approximately 95%.

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 correspends to a coverage

Centlficate No: D750V3-1014_Aug18 Page 2 of 8



Measurement Conditions

Report No. HCT-SR-1906-FC003-R3

DASY system conbguration, as far as not given on page 1.
DASY Version DASYS V52.10.1
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Head TSL parameters {(220=02)°C 409 =6% 0.89 mho/m = 6 %
Head TSL temperature change during test <05°C aee v
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.05 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.15 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.33 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.30 W/kg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL paramelers 220°C 55.5 0.96 mha/m
Measured Body TSL parameters (220+02)°C 55.0+6% 0.96 mho/m £ 6%
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condltion
SAR measured 250 mW Input power 2,15 Wikg
SAR for nominal Body TSL parameters normalized to 1W 8.58 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Body TSL condition
SAR measurad 250 mW input power 1.41 Wikg
SAR far nominal Body TSL parameters normalized to 1W 5.63 W/kg = 16.5 % (k=2)

Gertificate No: D750V3-1014_Aug18

Page 30of8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5640+64)0
Retumn Loss -214dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point S03Q+10jQ
Return Loss -396dB

General Antenna Parameters and Design

| Esoctrical Delay (one direction) | 1,035 ns |

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

The dipcle is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected o the
second amm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms In order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 22, 2010

Centiticate No: D750V3-1014_Aug18 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 14.08.2018
Test Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1014

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

Medium parameters used: f = 750 MHz; o = 0.89 S/m; & = 40.9; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.22, 10,22, 10.22) @ 750 MHz; Calibrated: 30.12.2017
« Sensor-Surface; 1. 4mm (Mechamcal Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Senal: 1001

= DASY5252.10,1(1476); SEMCAD X 14.6.11(7439)

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

Reference Value = 59.30 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.10 W/ikg

SAR(1 g) = 2.05 W/kg; SAR(10 g) = 1.33 W/kg

Maximum value of SAR (measured) = 2.76 W/kg

ki
e A |\

0dB =2.76 W/kg = 4.41 dBW/kg

Certificate No: D750V3-1014_Augig Page 50i8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 14.08.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1014

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

Medium parameters used: f = 750 MHz: ¢ = 0.96 $/m: & = 55; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe; EX3DV4 - SN7349; ConvF(10.19, 10.19, 10.19) @ 750 MHz; Calibrated: 30.12.2017
« Sensor-Sorface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
» Phantom: Flat Phantom 4.9 (Back): Type: QD 00R P49 AA; Serial: 1005

o DASYS5252.10.1(1476): SEMCAD X 14.6.11(7439)

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

Reference Value = 57.92 Vim; Power Drift =-0,02 dB

Peak SAR (extrapolated) = 3.20 W/kg

SAR(1 g) = 2.15 W/kg; SAR(10 g) = 1.41 W/kg

Maximum value of SAR (measured) = 2.85 Wikg

400
“an

a0

0dB =2.85 W/kg =4.55 dBW/kg

Cenrtificate No: DY50V3-1014_Aug18 Page 7 ol 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, - Sitatteriacher Kelatord
Schmid & Partner % TEPIRY\ 8 e e sicrkomce
Engineering AG =z c Servizio svizzero df taratura
Zeughausstrasse 43, 8004 Zurich, Switzerisnd Uy Y/ 'S Suisa Calibration Service
Accreditod by the Swiss Accrectation Sendcs (SAS) Accreditation No.: SCS 0108

The Swiss Accroditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration certificates

Calibeation date:

Thes calibration cartificate cocumants the traceability to naticnal standards. which reeiize Ihe physical units of messuremants (S1).
The maasursmants and the uncedainbes with confidence probahiity are ghén on the lofowing pages and are part of 1he cartificate,

Al calibvations have been conductad in the closed laborsteey facility: environment temgerature (22 = 3)°C and humidity < 70%.

Cadbration Equipment used (ME&TE critical for calibration)

Primary Standards D # Cad Date (Cartificato No. | Schaduled Cakbration
Power mater NRP SN 104778 04-Apr-18 (No. 217-02672/02673) Ape18

Power sensor NRP-Z31 SN. 103244 04-Apr-18 (No. 217-02672) Apr1g

Power sensor NRP-Z81 SN 103245 04-Apr-18 (No. 217.02673) Apr19

Raferance 20 68 Attanuator SN 5058 (20K) 04-Agr-18 {No. 217-02682) Apr-i9

Type-N mésmatch combination SN:5047.2 /06327  04-Apr-18 (No. 21702683) Apr-13

Reference Probs EX30V4 SN: 7348 30-Dec-17 (No. EX3-7349_Dec17) Dac-18

DAE4 SN 601 26-0ct-17 (No. DAE4-601_0Oct17) Cct-18

Secondary Siandards DA Check Date {in house) Schoduled Check
Powar meler EPM-4424 SN: GB37480704 07-0c1-15 (in house chack Oct-16) In house chack: Oct-18
Powar sansor HP B481A SN: US37292783 07-0Oc1-15 (In house chack Oct-16) In house chack: Oct-18
Power sansor HP S8481A SN: MY41082317 07-0ct-15 (In house chack Oct-16) In house check: Oct-18
RF generator RS SMT-06 SN: 100872 15-Jun-15 {in house check Oct-16) In hause check: Oct-18
Network Anadyzer Agilent EBIS8A | SN: US41080477 31-Mar-14 {in housa check Oct-17) In house check: Oct-18
Calibrated by:

Approved by:

Issued: Saptamber 19, 2018

This calibration certificate shall not be reproducad except in hll without written approval of the labacatary.
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Calibration Laboratory of S, G  Schwoizerischer Kallbrierdienst
Schmid & Partner o G Service suisse diétalonnage
Engineering AG Bt Sarvizlo svizzero di tarstura
Zeughausstrasse 43, 8004 Zurlch, Switzerland KNS S Swiss Callbration Service
ARITUITLN
Accrediied by Ihe Swiss Accreditation Senice (SAS) Accroditation No.: SCS 0108

The Swiss Accreditation Servioe is one of the signatories 1o the EA
Multiiaterai Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) IEC 82209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Centificate No: D835V2-4d165_Sep16 Page 2 of 8
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Measurement Conditions
DASY systern configuration, as far as not on page 1.
DASY Version DASYS V52101
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C a5 0.80 mho/m
Measured Head TSL parameters {220202)°C AWB26% 0.81 mho/m + 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured

250 mW input power

2.38 Wikg

SAH for nominal Head TSL parameters

normalized to 1W

9.41 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.53 Wikg

SAR for nominal Head TSL parameters normalized to 1W 6.06 W/kg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 552 0.97 mho/m

Measured Body TSL parameters (22.0+02)°C 554 +6% 0.89 mha/m + 6 %

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

SAR averaged over 1 em” (1 g) of Body TSL Condition

SAR measured 250 mW input power 241 Wikg

SAR for nominal Body TSL parameters normalized to 1W 9.50 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.57 Wikg

SAR for nominal Body TSL parameters

normalized 10 1W

6.21 Wkg £ 18.5 % (k=2)

Centificate No: DB35V2-4d165_Sep18

Page 30l B




-
h’d Report No. HCT-SR-1906-FC003-R3

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 505Q-53jQ
Retumn Loss -255d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4550Q-76iQ
Retum Loss -20.7 dB

General Antenna Parameters and Design

| Esectical Delay (one direction) | 1.436 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 canductor of the feeding line s directly connected to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signals: On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the 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 1o the dipoie arms, because they might bend ar the soldersd connections near the
feedpoint may be damaged

Additional EUT Data

Manutfactured by SPEAG
Manutactured on December 28, 2012

Certificats No: D835V2-4d165_Sep18 Page 4ol B



||
h’d Report No. HCT-SR-1906-FC003-R3

DASYS5 Validation Report for Head TSL

Date: 18.09.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d165

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

Medium parameters used: f = 835 MHz: 6 = 0.91 $/m: &, = 40.8; p = 1000 kg/m’
Phuntom section: Flat Section

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

DASYS52 Configuration;
« Probe: EX3DV4 - SN7349; ConvF(9.9, 9.9, 9.9) @ 835 MHz; Calibrated: 30.12.2017
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 26.10.2017
« Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA; Seral: 1001

o DASYS5252.10.1(1476): SEMCAD X 14.6.11(7439)

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

Reference Value = 65.64 V/m; Power Dnft = 0.08 dB

Peak SAR (extrupolated) = 3,70 Wikg

SAR(I g) = 2.38 W/kg; SAR(10 g) = 1.53 W/kg

Maximum value of SAR (measured) = 3.24 Wikg

dB

-2.00
-4.00
-6.00
-8.00
-10.00

0dB =324 Wikg =5.11 dBW/kg

Centificate No: D835V2-44165_Sep18 Page 50f 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 18.09.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d 165

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

Medium parameters vsed; =835 MHz; 6 =0.99 S/m; &, =55.4; p = 1000 kg/m'
Phantom section: Flat Section

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

DASYS52 Configuration;
« Probe: EX3DV4 - SN7349; ConvF(10.05, 10,05, 10.05) @ 835 MHz; Calibrated: 30.12.2017
» Sensor-Surface; 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26,10.2017
» Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005

» DASY5252.10.1(1476); SEMCAD X 14.6.11(7439)

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

Reference Vialue = 60.86 V/m; Power Drift = -0,08 dB

Peak SAR (extrapolated) = 3.62 Wikg

SAR(1 g) = 2.41 W/kg: SAR(10 g) = L.57 W/kg

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

dB8

-2.00
-4.00
-6.00
-8.00
-10.00

0dB =322 W/kg =5.08 dBW/kg

[}
=

Certificate No: DB35V2-4d165_Sep18 Page 7ot 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, Schweizerischer Kallbrierdienst
Schmid & Partner e Service suisse d'étalonnage
Engineering AG % Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand % ,f/'\}w\? Swiss Calibeation Service
Iley ot
Accredited by the Swiss Accreditation Senics (SAS) Accreditation No.: SCS 0108

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

Client

Calbration date: ‘November 19. 2018

This calibeation certificate documents the traceabilty to national standards, which realize the physical units of measurements {SI).
Tho measurements and the uncertsnties with conlidence probability sre van an the following pages Bnd are pan ol e cenificate.

Al calibrations have been conducted in the closad ab y facilty: er (22 = 3)°C and humidtty < 70%,

Calibration Equipment usad (MATE cntical for calbration)

Primary Standards D # Cal Dato (Cartificate Na.) Scheduled Calibration

Power matar NRP SN: 104778 04-Apr-18 (No. 217-0267202673} Apr-19

Power sensor NRP-Z91 SN 103242 04-Apr-18 (No. 217-02672) Ape-10

Power sensor NRP-Z81 SN 103245 04-Apr-18 {No. 217-02673) Ape-19

Ralerence 20 08 Attanuator SN: 5058 (20k) 04-Apr-18 (No, 217.02882) Ape-19

Type-N mismalch combination SN: 50472 { 06327 04-Agr-18 (No. 21702083) Apr-19

Reference Probe EX30V4E SN: 7349 30-0ec-17 (No. EX3-734% Dec1?) Dec-18

DAE4 SN: 801 04-Oct-18 (No, DAE4-601_Oct18) Oct-18

Secondary Standards iD# Cneck Date (in house) Schedsed Chock

Pawer mater EPM-4424 SN: GB37480704 07-0ct-15 (in housa check Oct-18) In house cheack: Oct-20

Powar sensor HP 8481A SN US37292763 07-0ct-15 {In housa check Oct-18) In house chack: Oct-20

Power sonsor HP BABTA SN: MY41092317 07-0ct-15 (In housea check Cct-18) In house check: Cct-20

AF generator RAS SMT.06 SN: 100972 15-Jun-15 (in house chack Oct-18) In house chack: Oct-20

Network Analyzer Aglent ES3584 | SN: US41080477 31-Mar-14 {in house check Oct-18) In house check: Oct-19
Name Functan Signature

Calibrated by: Maru Saitz Laboeatory Technician B

lssued: November 20, 2018

This calibration certificate shall not be reproduced except in full without wntien approvad of the labaratary.

Certificate No: D1800V2-2d007_Nov18 Page 1 0of 8
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Calibration Laboratory of

Schweizerischer Kalibrierdienst

Schmid & Partner Service suisse d'étalonnage

Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand Swiss Calibration Service
Accreditad by e Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Agi t for the rocognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) 1EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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.

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

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

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

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

Certificate No: D1800V2-2d007_Novi8 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Froquency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40,0 1.40 mho/m
Measured Head TSL parameters {(22.0+02)°C 385+6% 1.37 mho/m = 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 250 mW input power 8.67 Wikg
SAR for nominal Head TSL parameters normatized to 1W 39.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAHA measured 250 mW input power 5.05 W/kg
SAR for nominal Head TSL parameters normalized to 1W 20.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parametars and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (220202)°C 540+6% 1.49 mho/m =6 %
Body TSL temperature change during test <05°C — —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.45 Wikg
SAR for nominal Body TSL paramsters normalized 1o 1W 38.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 4.86 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.0 Wikg = 16.5 % (k=2)

Certificate No: D1800V2-2d007_Nov18
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4730-73Q
Retum Loss -22.008

Antenna Parameters with Body TSL

Impedance, transformed to leed point 43.002-60jQ
Retumn Loss -201dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.205 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order to Improve matching when loaded according to the position as explained in the
‘Measurement Conditions* paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data
Manutactured by SPEAG
Manufactured on July 23, 2001

Certificate No: D1800V2-2d007_Nov18 Page4of8
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DASYS5 Validation Report for Head TSL

Date: 19.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: D1800V2 - SN:2d007

Communication System: UID (1 - CW; Frequency: 1800 MHz

Medium parameters used: f= 1800 MHz; o = 1.37 S/m; & = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349:; ConvF(8.3, 8.3, 8.3) @ 1800 MHz; Calibrated: 30.12.2017
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: (4.10.2018
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

= DASYS52 52.10.2(1495); SEMCAD X 14.6.12(7450)

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

Reference Value = 110.2 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 18.0 W/ikg

SAR(I g) =9.67 Wikg: SAR(10 g) = 5.05 W/kg

Maximum value of SAR (measured) = 15.0 Wikg

dB
0

-4.00
-8.00
-12.00
-16.00

-20.00

0dB = 15.0 W/kg = 11.76 dBW/kg

Caertificate No; D1800V2-2a007_Nov18 Page 5of 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.11.2018

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d007

Communication System: UID 0 - CW; Frequency: 1800 MH2

Medium parameters used: = 1800 MHz; o = 1.49 S/m; & = 54; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.25, 8.25, 8.25) @ 1800 MHz; Calibrated: 30.12.2017
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.10.2018

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

DASYS52 52.10.2(1495); SEMCAD X 14.6,12(7450)

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

Reference Value = 103.8 V/im; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 16.9 Wikg

SAR(1 g) = 9.45 W/kg:; SAR(10 g) = 4.96 W/kg

Maximum value of SAR (measured) = 14.4 Wikg

dB

0

-4.00

-8.00

-12.00

-16.00

-20.00

0dB =144 W/kg = 11.58 dBW/kg

Caertificate No: D1800V2-23007_Nov18 Page 7 ol 8



-
h’a Report No. HCT-SR-1906-FC003-R3

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

.~\“"\";"’Ilt ecan Schweizerischer Kalibrierdien
Schmid & Partner SN= [/ 3 Service sulsse d'étalonnage 2
Engineering AG o c Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland N e’/ S swiss Calibeation Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
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Calibeation Equpment used (MATE critical for calibeation)

Pricnary Standards ¥ Cei Dato (Cartiticats No.) Schaculed Cufibration

FPower meter NRP SN: 104778 04-Apr-18 (No. 217-02672/02673) Apr-19

Power sensor NAP-291 SN 103244 O4-Aps-18 (No. 217-02672) Apr1g

Power sansor NRP-291 SN: 103245 O4-Ape-18 (No, 217-02673) Apr1g

Refarance 20 dB Attenuator SN: 5058 (20k) 04-Apr18 (No. 217-026a2) Apr-49

Type-N mismateh combination SN: 5047.2 / 06327 04-Agr-18 (No. 217-02883) Apr-19

Raferance Probe EX3DV4 SN: 7349 31:Dec-18 {No. EX3-7349_Dec18) Dec-16

DAES SN 601 04-0ct-18 {No. DAE4-601_Oct18) Oct-18

Secondary Standards D & Chack Date (n house) Scheduled Check

Powee mater E44168 SN: GRI9512475 07-Oct-15 (In house check Feb-18) In house check: Oct-20

Power sansor HP B4B1A SN: US37292783 07Oct-15 (In house chack Oct-18) In housa check: Oct-20

Power sersor HP 84814 SN: MY41002317 07-0ct-15 (i1 house chack Oct-18) In house check; Oct-20

RF generator RAS SMT-08 SN: 100872 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Natwork Analyzer Aglent ES358A | SN US41080477 31-Mar-14 (in house check Oct-18) 10 house check: Oct-18
Function

Approvad by

lssued; Fabruary 21, 2019

mhmmmwumwmummamumw.
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Calibration Laboratory of SO,
SN Schweizerischer Kalibrierdlenst
Schmid & Partner e g Service sulsse d'étalonnage
Engineering AG o Servizio svizzero dl taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,'ﬁ‘\‘.« S Swiss Calibration Service
Accredited by the Swiss Accroditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Centificate No: D1900V2-54032_Feb19 Pago 20t8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.,
DASY Version DASY5 v52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MMz
Head TSL parameters
The following parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mha/m
Measured Hoad TSL parameters {220202)°C MB826% 1.38 mhao/m £ 6%
Head TSL temperature change during test <05°C e —-
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.87 Wikg
SAH for nominal Head TSL parameters normalized to 1W 40.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 517 Wikg
SAR for nominal Head TSL parametars normalized to 1W 20.9 Wkg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations weee applied.
Temperature Permittivity Conductivity
Nominal Body TSL paramoters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220+0.2)°C 536+6% 1.47 mho/m = 6 %
Body TSL temperature change during test <05°C — —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.71 Wikg
SAR for nominal Body TSL parameters narmalized to 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.13 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 20.8 W/kg = 16,5 % (k=2)

Certificate No: D1500V2-5d032_Feb12
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4980+ 66
Return Loss -236dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4560 +6.7Q
Retumn Loss -222d8B

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.198 ns

After long term use with 100W radiated power, only a slight waming ol the dipole near the feedpoint can be maasured.

The dipole is made of standard semirigid coaxial cable, The canter 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 1o the Standard,

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

Additional EUT Data

| Manufactured by [ SPEAG |

Certificate No: D1900V2-54032_Feb19 Page 4 ol 8



DASYS5 Validation Report for Head TSL

Date: 21.02.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parameters used: = 1900 MHz; o = 1.38 S/m; & = 40.9; p = 1000 ke/m”
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.26, 8.26, 8.26) @ 1900 MHz; Calibrated: 31.12.2018
= Sensor-Surface: |.4mm (Mechanical Surface Detection)
* Elecuonics: DAEA4 Sn601; Calibrated; 04.10.2018
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

e DASYS252.10.2(1495). SEMCAD X 14.6.12(7450)
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=Smm
Reference Value = 109.8 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 18.2 W/kg

SAR(I g) = 9.87 W/kg: SAR(10 g) = 5.17 W/kg
Maximum value of SAR (measured) = 15.3 Wikg

-4.00
-8.00
-12.00
-16.00

-20.00

0dB = 15.3 W/kg = 11.85 dBW/kg

Certificate No: D1800V2-58032_Feb19 Page 5of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Duate: 21.02.2019
Test Luboratory: SPEAG, Zurich, Switzerfand
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032
Communication System: UID 0 - CW: Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; o = 1.47 S/m; & = 53.6: p = 1000 Lg!m'
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY32 Configuration:
» Probhe: EX3DV4 - SN7349; ConvF(8.23, 8.23, 8.23) @ 1900 MHz; Calibrated: 31.12.2018
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.10.2018
o Phantom: Flat Phantom 5.0 (back): Type: QD 000 PSO AA; Serial: 1002

« DASYS5252.10.2(1495); SEMCAD X 14.6.12(7450)
Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=5mm, dz=5mm
Reference Value = 1045 V/m; Power Drift =-0,03 dB
Peak SAR (extrapolated) = 17.3 W/kg

SAR(I g) = 9.71 W/kg; SAR(10 g) = 5.13 W/kg
Maximum value of SAR (measured) = 14.6 Wrkg

-4.00
-8.00
-12.00
-16.00

-20.00

0dB =146 W/kg = 11.64 dBW/kg

Centificate No: D1900V2-54032_Feb19 Page 7ol 8



Impedance Measurement Plot for Body TSL
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Report No. HCT-SR-1906-FC003-R3

Calibration Laboratory of S, Schweizerischer Kalibriordienst
Schmid & Partner e (S: Servica sulsse d'étalonnage
Engineering AG % Sorvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 7 S Swiss Calibration Service
Accradted by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swise Accreditation Service is one of the signatories 1o the EA
Multitateral Age t for the recognition of calibration certificates
cient  HCT (Dymstec) Certificato No: D2300V2-1010_Sep18
Objoct D2300V2 - SN: 1010
Calibration procedure(s) QACALOSN10, o e
Calibration procedure for dipole validation kits above 700 MHz
= R .
N 7y
Calibeation da September 26, 2018 a /7R %/
-3 e R AO 7R 2 T
¥ A|s019 /10-08 a_.;wtllo.;

This caibration cerificale documents the traceability 1o national slandards, which reaize the physical unis of measuraments (51)
The measurements and e ur i with confidence probatility are ghven on the lobawing pages and are part of tha cerificale,

Al calibrations have bean conducted In the closed |aboratory facility: eavironmant tamparaturs (22 = 3)°C and humidity < 70%

Calration Equipment used (MATE critical for calibeation)

Primary Standards o # Cal Data (Cortificate No ) Scheduled Calibration

Powar meter NAP SN: 104778 Od-Ape-1B (No. 217-0267202673) Apr-18

Power sansor NRP-Z91 SN: 103244 04-Ape-1B (No. 217-02672) Apr-18

Powar sansor NRP-281 SN: 103245 O4-Ape- 18 (No. 217-02673) Apr-18

Reference 20 dB Alenuator SN: 5058 (20k) O4-Apr-18 (No. 217-02682) Apr-18

Type-N mismatch combinalion SN: 5047 .2 / 06327 04-Ape-18 (No 217.02683) Apr-18

Aeforence Probe EX3DVA4 SN: 7349 30-Dac-17 (No. EX3-7349_Dect7) Dec 18

DAE4 SN: 801 26-0ct-17 (No. DAE4-601_Oct17) Oct-18

Secondary Standards 1D ¥ Check Date (n house) Schaduled Chack

Power mater EPM-442A SN: GB37480704 07-0ct-15 {in housa check Oct-16) In housa check: Oct-18

Power sensor HP B481A SN: US37282783 07-0ct-15 (in house check Oc1-16) n heeise check: Oct 18

Power sensor HP B481A SN MY41002217 07-0ct-15 (in house check OC1-16) In house check: Oc1-18

AF ganerator R&AS SMT-08 SN 100872 15-Jun-15 (in house check Oct-18) In housa check; Oct-18

Natwork Analyzer Aglent EB358A | SN US41080477 31-Mar-14 (in house check Ocl-17) n housa check! Oct-18
Nasne Function Sv\mn

Calibeated by: Michasl Wabar Laboratory Tachnician M_

Approved by: Katia Pokavic Technical Manager

Issued: September 26, 2018

This caloration cemificate shell not ba reproduced excapt in full without writtan approval of the laboratary.
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Calibration Laboratory of S Schweizerischor Kalibrierdienst

Schmid & Partner Sarvice suisse détalonnage
Engineering AG C  Servizio svizzero di tarstura

Zeughausstrasse 43, BI04 Zurich, Switzerland S Swiss Cailbration Service

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

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag for the recognition of calibration cortificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

SAR measured: SAR measured at the stated antenna input power.
SAR nommalized: 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 resull.

Report No. HCT-SR-1906-FC003-R3

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: D2300V2-1010_Sep18 Page 2ol B



Measurement Conditions

Report No. HCT-SR-1906-FC003-R3

DASY systern configuration, as far as not given on page 1.
DASY Version DASYS V52.10.1
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantomn
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2300 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 395 1,67 mho/m
Measured Head TSL parameters (220+02)°C 3B5+6% 1.68 mho/m + 6 %
Head TSL temperature change during test <05°C - —_
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 12.6 Wikg
SAR for nominal Head TSL parameters nomadized to 1W 50.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 5.98 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 23.8 W/kg = 16.5 % (k=2)
Body TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 529 1.81 mho/m
Measured Body TSL parameters (22.0+02)°C 521+£6% 1.82 mha'/m + 6 %
Body TSL temperature change during test <05°C - —-
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.0 Wiy
SAR for nominal Body TSL parameters normalized to 1W 47.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 576 Wikg
SAR for nominal Body TSL parameters normalized to 1W 22.9 Wikg = 16.5 % (k=2)

Cenificate No: D2300V2-1010_Sep18
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Report No. HCT-SR-1906-FC003-R3

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feaed point 491Q-15Q
Retumn Loss -35.3d8
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4500-141Q
Return Loss -253dB
General Antenna Parameters and Design
| Esectrical Delay (one direction) | 1170 ns

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

The dipole is made of standard semingid coaxial cable. The centar 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 1o 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 1o the dipole arms, because they might bend or the soldered connections near the

feadpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

October 30, 2007

Certificate No: D2300V2-1010_Sep18
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DASYS Validation Report for Head TSL

Date: 26.09.2018

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1010

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

Medium parameters used: f = 2300 MHz; o = 1.68 S/m; & = 38.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;

Probe: EX3DV4 - SN7349; ConvF(8.08, 8.08, 8.08) @ 2300 MHz: Calibrated: 30.12.2017
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 26,10.2017

Phantom: Flat Phantom 5.0 (front): Type: QD 000 PS0 AA: Serial: 1001

DASY52 52.10.1(1476); SEMCAD X 14.6.11(7439)

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

Reference Value = 116.6 V/m: Power Drift = -0.06 dB

Peak SAR (extrupolated) = 24.6 W/kg

SAR(1 g) = 12,6 W/kg; SAR(10 g) = 5.98 W/kg

Maximum value of SAR (measured) = 20.4 W/kg

dB8

-4.60
-9.20
-13.80
-18.40
-23.00

0dB = 20.4 Wikg = 13.10 dBW/kg

Certificate No: D2300V2-1010_Sep18 Page 5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 26.09.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1010

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

Medium parameters used: f= 2300 MHz; o = 1.82 S/m; & = 52.1; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
«  Probe: EX3DV4 - SN7349; ConvF(R.08, 8,08, 8.08) @ 2300 MHz; Calibrated: 30,12.2017
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

« DASY52 52.10.1(1476); SEMCAD X 14.6.11(7439)

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

Reference Value = 106.9 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 23.1 Wikg

SAR(1 g) = 12 W/kg: SAR(10 g) = 5.76 W/kg

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

dB

-4.60
-9.20
-13.80
-18.40
-23.00

0 dB = 19.0 W/kg = 12.79 dBW/kg

Centificatle No: D2300V2-1010_Sep18 Page 7ol 8



Impedance Measurement Plot for Body TSL
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Report No. HCT-SR-1906-FC003-R3

Calibration Laboratory of S, Schweizerischer Kalibri
SN, rierdienst
Schmid & Partner N 3 Service suisse d'étalonnage
Engineering AG % C' sarvizta svizaeeo di tarstra
Zoughausstrasse 43, 8004 Zurich, Switzerfand % /,f_\\.»\‘} S Swiss Calibration Service

Accredesd by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multhateral Agreement for the recognition of calibration certificates

cient  HCT (Dymste

Accreditation No.: SCS 0108

Certificate No: D2600V2-1015_Nov18

Cafibration procacure(s)

Caibration date:

November 20, 2018

This calbraton certificate documents tha Iraceatslity 1o national standards, which reafize the physical units of measuremants (S1).
The measwemants and the uncenalnties with contidence probability are given on the following pages and are part of the certificate,

All casibrations have been conducted in tha cosed [aboralory faciity: environment temperature (22 + 3)°C and humidity < 70%.

Calbration Equipment used (MATE critical for calibeation)

Primary Standards 1D ¢ Cal Dats {Certificate No ) Scheduled Calbrstion

Power meter NRP SN: 104778 04-Apr-18 (No, 217-02672/02673) Apr-19

Power sensar NRP-Z81 SN: 103244 04-Agr-18 (No, 217-02872) Apr-19

Power sonsor NRP-Z51 SN. 103245 04-Apr-18 (No, 217-02673) Apr-1§

Raterence 20 dB Attenuator SN: 5068 (20k) 04-Ape-18 (No. 217-02682) Apr-19

Type-N mismatch combmation SN: 50472 / 06327 O4-Apr-18 (No. 21702683) Apr-19

Refarence Prode EX30V4 SN 7348 30-08c-17 (Na, EX3-7348_Dec17) Dac-18

DAEA SN: 601 04-Oct-18 (No. DAE4-601_Oct18) Oct-19

Secondary Standards DA Check Date (in hause) Schedused Check

Power meter EPM-442A SN: GB37460704 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Pawer sensor HP B4B1A SN: US37292783 07-0ct-15 {in house check Cct-18) In house check: Oct-20

Power sensor HP B481A SN: MYa10e2n7 07-Oct-15 {in house check Oct-18) In house chack: Dat-20

AF gonemtor RAS SMT-06 SN: 100972 15-Jun-15 (in house check Oat-18) In house chack: Oct-20

Netwaork Analyzer Agilent EB3S8A | SN: UIS41080477 31-Mar-14 {Iin housa check Oct-1B) In house check: Oct-19
Sgrature

Cabrated by: w

Issued: November 20, 2018

This calibration cetdicate shal not be reproduced except in full without written appeoval of the laboratory.
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Calibration Laboratory of o, Schwelzeriacher Kalibrerdienst

Schmid & Partner i Q‘//ﬁ S Service suisse ;‘::lonmga
Engineering AG % C  servisio svizzero di taratura

Zoughaussirasse 43, BO04 Zurich, Switzertand % ,f:l?‘\v‘ S Swiss Calibration Service

Accraditad by tha Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice ks 0ne of the signatories to the EA

Multilateral Ag for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D2600V2-1015_Nov18 Page20of8
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Report No. HCT-SR-1906-FC003-R3

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (220+02)"C 373+6% 203 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 14.9 Wikg
SAR for nominal Head TSL parametars normalized to 1W 58.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.63 Wikg
SAR for nominal Head TSL parameters normalized to 1W 26.1 Wikg = 16.5 % (k=2)
Body TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.5 216 mha/m
Measured Body TSL parameters (22.0+02)°C 509+6% 220 mhoim =6 %
Body TSL temperature change during test <05°C —
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.9 Wikg
SAR for nominal Body TSL parameters normalized to 1W 54.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 6,14 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.3 Wikg £ 16.5 % (k=2)

Certificate No: D2600V2-1015_Nov18é
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Report No. HCT-SR-1906-FC003-R3

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impadance, transtormed to feed point 4960-41jQ
Retum Loss -276d8
Antenna Parameters with Body TSL
impedance, transformed to feed point 4580-28i0
Heturn Loss -255dB
General Antenna Parameters and Design
I Electrical Delay (one direction) l 1150 ns l

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

The dipole 13 made of stardard semiriged coaxial cable. The canter conductor of the feeding line is directly connected 1o the
sacond 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 impreve matching when loaded according to the position as explained in the
*Measuremeant Conditions* paragraph. The SAR data are not affected by this change. The overall dipole length |s 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

feadpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

October 30, 2007

Certificate No: D2600V2-1015_Nov18
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DASYS5 Validation Report for Head TSL

Date: 16.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015

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

Medium parameters used: { = 2600 MHz; o = 2.03 S/m; & = 37.3; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349: ConvF(7.7, 7.7, 7.7) @ 2600 MHz; Calibrated; 30.12.2017
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.10.2018
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASY52 52.10.2(1495): SEMCAD X 14.6.12(7450)

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

Reference Value = 121.3 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 30,2 Wikg

SAR(I g) = 14.9 W/kg; SAR(10 g) = 6.63 W/kg

Maximum value of SAR (measured) = 25.0 W/kg

-4.80
-9.60
-14.40

-19.20

-24.00

0 dB = 25.0 Wikg = 13,98 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015

Communication System: UID 0 - CW; Frequency: 26() MHz

Medium parameters used: f = 2600 MHz; a = 2.2 S/m; & = 50.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.81, 7.81, 7.81) @ 2600 MHz; Calibrated: 30.12.2017
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 5.0 (back): Type: QD 000 P50 AA: Serial: 1002

o DASYS252.10.2(1495). SEMCAD X 14.6.12(7450)

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

Reference Value = 108.5 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 28.6 Wikg

SAR(1 g) =139 W/kg; SAR(10 g) = 6.14 W/kg

Maximum value of SAR (measured) = 23.1 W/kg

-5.00
-10.00
-15.00

-20.00

0dB =23.1 W/kg = 13.64 dBW/kg
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Impedance Measurement Plot for Body TSL
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Impedance Measurement Plot for Body TSL
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Certificate of conformity / First Article Inspection

Item Triple Modular Flat Phanton V5.1
Type No QDOCOPS1C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebeistrasse 8, CH-8268 Mannenbach, Switzerland

Tests
The sub-units of item 1100 are entified with the designation 11001, 1100/2 and 1100/3. Tesls were
conducted on all 3 sub-units of this phantom.

| Test | Requirement Details Units tested _
Material Compliant with the standard 2 mm +/- 0,2 mm all
thickness requiraments. B 30 points over the bottom area
Material Dislectric parameters for required | 200 MHz - 6 GHz - Material
parameters frequencies Relative permittivity 3 - 5 sample

R Loss tangent < 0.05.

Material The material is compatible with DGBE based simutating liquids, | Material
resistivity the liquids defined in the Observa Technical Note for Samples

standards If handied and cleaned | material compatibiity,
according to the instructions.
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottorn internal length: 280 mm | design
Bottom Intemnal width: 175 mm
Nominal filing height: 155 mm
Nominal volume: 921 |

Sagging Depending on standard No initial sagging (negative 1100/2
preshaped, change < 0.5 mm

Standards

[1] |EEE 1528-2013, IEEE Recommendad Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices; Measurement
Techniques®, June 2013

[2] |EC 62209 -1, *Specitic Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -
Measurement Procedure, Part 1: Hand-held mobile wireless communication devices”, February
2005

[3] IEC 62209 - 2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld and
Body-Mounted Wireless Communication Devices In the Frequency Range of 30 MHz to 6 GHz:
Human models, Instrumentation and Procedures, Part 2: Procedure to determine the Specific
Absorption Rate (SAR) for ... including accessorias and multiple transmitters®, March 2010

[4] KDB 8685664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Conformity
Based on the dimensions and sample tests above, we certdy that this item is in compliance with the
standards [1] to [4] for frequencies > 700 MHz, if operated according to the specific requirements.

Date 16,07.2015

sl;rwm.;, Ppoegad
LY AU % e
) 41 SCusonn, For .4}?1 248 9779

12 oM, Ing W any S0000.COm

Signature / Stamp
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