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'CALIBRATION CERTIFICATE

Object EX3DV4 - 5N ; 7441

Calibration Procedure(s
P FF-Z11-004-02

Calibration Procedures for Dosimetric E-fieid Probes

Calibration date: February 23, 2021

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

All calibrations have been conducted in the closed laboratory facility: environment lemperatureiz2+3)7 and
humidity=70%.

| Calibration Equipment used (M&TE critical for calibration)

| _ - S — - {
| Primary Standards _ID# Cal Date(Calibrated by, Cerificate Mo ) Scheduled Calitration |
Power Meter NRP2 101919 16-Jun-20{CTTL, MNo.J20X04344) Jun-21
Power sensar  NRP-791 101547 16-Jun-20{CTTL, No.J20X04344) Jun=21 |
Power sensor  NRP-Z91 101548 16-Jun-20(CTTL, No.JZ20xX04344) Jun-21
Feference 10dBAttenuator 18NSOW-10dB  10-Feb-20{CTTL, Mo. J20X00525) Feb-22
Referance 20dBAttenuator | 1BNS0W-20dB  10-Feb-20(CTTL, Mo.J20X00526) Fab-22
Reference Probe EX3DV4 SN 7307 29-May-20(SPEAG, No EX3-7307_May20) May-21
DAaE4 8N 1565 25-8ug-20(SPEAG, No. DAE4-1555 Aug2() Aug-21
_'Seuvnﬁaryaandazds D # Cﬁale*.{,'ahhratud by, Certificate Na_ Scheduled Callbration
SignalGenerator MG3T00A | 6201052605 23-Jun-2CTTL, No J20X04343) Jun-21
MNetwork Analyzer ES071C MY48110673 21-Jan-21(CTTL, No J20X00515) Jan-22
Mame Function S}i}q\nature_
Calibrated by: Yu Zongying SAR Test Engineer /ﬁxf};’rg
Reviewed by Lin Hao SAR Test Engineer ﬁﬂ_?l'{?
Approved by: Qi Dianyuan SAR Project Leader c.——-‘?ﬂ-w |

lssued. February 25, 2021
This calibration cerificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
I'sL tissue simulating liquid
NORMx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y.z
DCP dicde comprassion point
CF crest factor (1/duty_cyde) of the RF signal
ABC.D madulation dependent linearization parametears

Folarization ® @ rotation around probe axis

Report No.: SZNS211123-60257E-SA

Polarization 8 8 rotation around an ax's that is in the plane normal to probe axis (at measurement center, |

8=0 is normal to probe axis

Cannector Angle information used in DASY sysiem {o align probe sensor X to the robat coordinate system

Calibration iz 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 82209-1, "Measurement procedurs 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 2018

¢} IEC 62208-2, "Procedure to detarmine the Specific Absorpticn Rate (SAR) for wireless communication
devices used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)". March
20190

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

Methods Applied and Interpretation of Parameters:

= NORMy y 2 Assessed for E-field polanization 8=0 (f<300MHz in TEM-cell;, > 1800MHz: waveguide)
NORMx.y,z are enly intermediate values, i.e., the uncartainties of NORMx,y,z does not effect the
E*-field uncertainty inside TSL (see below ConvF)

e NORM(fx yz = NORMx, | z* frequency_response (see Frequency Response Chart), This
linearization is implementad In DASY+< software versions |ater than 4.2 The uncertainty of the
frequency response is included in the stated uncertainty of ConvF

o OGPx y z: DGP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on freguency nor media,

= PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

o Axyz Bxyz Cxyz VRx yz:AB,C are numerical linearization parameters assessed basad on the
data of power sweep for specific medulation 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 Farameters: Assessed in fial phantom using E-field (or Temperaturs
Transfer Standard for fs800MHz) and inside waveguide using analytical field distributions based on
power meaasurements for f =800MHz. The same sefups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close Lo the boundary.
The sensitivity in TSL corresponds to NORMx,y.z* CanvF whereby the uncerainty corresponds to
that given for ConvF. A frequency dependent ConvF iz used in DASY version 4.4 and higher which
allows extending the validity fromz50MHz to+100MHz

e Spherical isotropy (30D deviation from sotropy): in a field of low gradients realized using a flat
phantom exposed by 2 patch antenna

» Sonsor Offset: The sensor offset corresponds to the offset of virtual measurement canter from the
probe tip (on probe axis). No tolerance reqguired.

= Connector Angle: The angle is assessad using the information gained by determining the NORMx
(no uncerainty required),

Certificate Mo:Z21-60025 Page 2 of 212
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 7441

Basic Calibration Parameters

| Sensor X Sensor Y Sensor Z Ung (k=2)
Norm{Vi(Wim))* . 0.39 0.45 0.38 +10.0%
DCP(mV)* ] 931 1005 | 104.8 ‘ ]
Calibration Results for Modulation Response
[ " Communication Syatem Name A [ .B T & [ D VR | Max | Max |
dB | dBuV dB my Dav. Unc E
(k=2)
[] 5] X o0 | 00 1.0 000 JI 1383 | £29% | 24T%
¥ 0.0 0.0 1.0 [ 1531
i [ 2 | oo 0.0 1.0 141.0
| 10352-AAA | Pulse Waveform (200Hz, 10%} | X | 404 | 7352 | 18 23 | | 60 | 225% | 29.6%
| ¥ 1600 | 8037 | 2161 | 10.00 | 60
—— . Z | 242 | Bas3 &0
[ 10353-A84 | Pulse Waveform (200Hz, 20%) x I "_" BO | +3B% | +96%
¥ .00 | 689 | &0
| I Z [ 185 | B3a70 | BdB &0 |
| 10354-AAA | Pulse Wavafarm (200Hz, 40%%) X D5 | t4.4% | *96%
| 388 | 95
| 2 95
| 10385-AAA | Pulse Waveform (200HZ, 60%) | X 120 | +4.2% | +08%
¥ 222 | 120
L. | z 120
10387-AAA | QPSK Waveform, 1 MHz X | 150 | £5.8% | +06%
¥ 100 | 180
F4 150
1038B-AAA | QPSK Waveform, 10 MHz X 150 | £2.1% | t06%
Y o.00 | 150
= Fd 150 ‘
| 10336-AAA | 64-QAM Waveform, 100 kHz X | 180 [ #1.7% | 96%
[ 301 | 150 |
BN B 150 ;
10414-ARA | WLANCCDF, 64-GAM, 80MAz | X | 4 150 | £3.2% | 0% ‘
Y 5 | 1581 | 000 | 150
z 71 1881 | 150 !

Note: For detalls on UID parameters see Appendix

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 tc a coverage probability of approximately 85%.

* The uncertainties of Narm X, Y, Z do nol afiect the E2-fisld uncerainty inside TSL (see Page 5)

B Numerical linearization paramatar: uncerainty not required.

T Uncertainly is determined using the max. dewiation from inear response applying rectangular distribution and is expressed for
the square of the field velus

Certificate No:221-60025 Page 3 of 2
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 7441

Sensor Model Parameters

c1 cz a "_ ™ | T2 T3 T4 TS 6
fF fF v | mswi ms.\! ms Ve e
X 46.12 390,20 44 00 | 1.87 010 | 510 | 0.50 0,70 1.02
Y | 68 53 | 519.82 36.61 | 2171 008 | 510 . 0.33 0.53 1.02
z | 4497 | 33180 | 3482 | 1123 | 005 | 498 | 108 | 047 1.02
Other Probe Parameters m
Sensar Arrangamant [ Triangular
Connector Angle () 102.1
| Mechanical Surface Detection Mode enabled
| Optical Surface Detection Mode disable |
‘ Probe Overall Length 337mm
| Probe Body Diameter 10mm
Tip Length Smm
Tip Diameter 2.5mm
Frobe Tip to Sensor X Callbration Point imm
-—— . e _
Probe Tip to Sensor ¥ Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point | imm
} R || —
| Recommended Measurement Distance from Surface 1.4mm |
Certificate No: 22 1-60025 Page 4 of 22
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DASY/EASY — Parameters of Probe; EX3DV4 — SN:7441

Calibration Parameter Determined in Head Tissue Simulating Media

[ lativ i [ &

f [MHz]® F"e?;i::ilv:r" Conc‘l:;:::':;'l:r ConvF X i ConvFY | ConvF Z | Alpha® T“P:: :‘::
760 418 | 089 | 1028 | 1028 | 1028 | 040 | 0.80 | 121% |
900 415 097 | 980 | 1980 | 980 | 046 | 132 | :12.1%
1450 | 405 1.20 B61 | 861 B.61 018 | 1.04 | +121%
1750 40.1 137 | a2 8.39 829 | 022 | 115 | +121%
1800 40.0 140 | 802 | 802 802 | 023 | 144 | +124%

2000 | 400 1.40 807 | 807 | 807 | 018 | 121 | £121% |

| 2300 | 395 167 7.92 7.92 7.92 085 | 065 | 12.1%

| 2450 | 382 | 180 763 | 763 | 763 | 044 | 084 | E124% |

| 2600 39.0 186 7.33 7.33 733 | 062 | 076 | £121% |
3300 38.2 2.7 7.21 13 7.21 049 | 091 | +133%
3500 37.9 2.91 696 | 696 | 696 0.46 | 0.85 | +13.3%
3700 | a7 3.12 6.65 665 | 666 | 047 | 1.02 | £13.3%
3900 375 332 | 666 666 | 666 | 040 | 1.26 | +13.3%

4400 36.9 3.84 645 | 645 6.45 035 | 1.35 | £13.3%
4600 | 367 404 | 830 | 630 | 630 | 045 | 1.25 | +13.3%
4800 36.4 425 | e 624 | 624 | 040 | 140 | £13.3%
4950 36.3 440 595 | 696 | 595 | 045 | 1.30 | +13.3%

© Frequency validity above 300 MHz of $+100MHz only applies for DASY w4 4 and higher (Page 2), else it is restrcted to
+50MHz, The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 54, 128,
180 and 220 MHz respestively. Above 5 GHz fraquency validity can be extended to + 110 MHz.

7 At frequency below 3 GHz, the validity of tissue parameters (£ 2nd o) can be relaxed to £10% if liquid compensation
farmula is applied to measured SAR values, Al frequencies above 3 GHz. the validity of tissue parameters (e and o) is
restricted to £5%. The uncartainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

% Alpha'Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less thar + 1% for frequencies below 3 GHz and below £ 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe fip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response(nor malized)
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" TEM *R22

Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (@), 8=0°

=600 MHz, TEM

f=1800 MHz, R22
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Uncertainty ol Axial Isotropy Assessment: +1.2% (k=2)
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Dynamic Range f(SARhead)
(TEM cell, f = 900 MHz)

Input Signal[uV]
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment

f=750 MHz,WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)
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1.0 |
0
o
< 0.0
]
80
a0
2 i
‘Jr.q_,. o 4?:‘:‘
g k1
350
10 HBG -0.80 040 020 00 020 04D DAG 080 10
Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
Certificate No:Z21-60025 Page 9 of 22
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Appendix: Modulation Calibraticn Parameters

[UID | Rev | Communication System Name Group [ PAR | UncE
= — 198} | {=2) |
[ | cw _ low 000 | 47 %
| 10040 | CAA | SAR Validstion (Sguare, 100ms, 10ms) Tesi 10.00 | +9.6% |
[10011_[ CAB [ UMTS-FOD {WCDMA) | WCDMA 281 | +86% |
10012 | CAB | IEEE BOZ 11b Wikl 2.4 GHz (D5SS, 1 Mbps) ) | WLAN 187 | 466 % |
| 10013 | CAB | IEEE BDZ.11g WiFi 2.4 GHz (D5S5-OFDM, & Mbps) WLAN 946 | £9.6% |
10021 | DAC | GSM-FDD {TOMA, GMSK] N = 939 [ +08% |
10023 | DAC | GPRS-FOD (TOMA, GMSK, TH 0} GSM 957 [+86%
10024 | DAC | GPRS-FOD (TOMA, GMSK, TM D-1) B GEM B5E | +0B8% |
10025 | DAC | EDGE-FOD (TOMA, BPSK, TN D) | Gsm 1262 [ 288% |
10026 | DAC | EDGE-FOD (TOMA, 8PSK, TN 0-1) GEM 055 | 408% |
10027 | DAC | GPRS-FOD (TOMA, GMSK, TH 0-1-2) GEM 480 | 06% |
10028 | DAC | GPRS-FOD (TOMA, GMSK, TH 0-1-2-3) GEM 355 | 296%
10028 | DAC | EDGE-FOD (TOMA, 8PSK, TN 0-1-2) GSM 778 | $86%
10030 | CAA | IEEE 802 151 Blusiooth (GFSK, OH1} Elvelocih 530 | 206%
10031 | CAA | |EEE 803.15.1 Bluetooth (GFSiK, OH3) Elueiooth 187 [ ¢06%
10032 | CAA | IEEE B02.15.1 Blustooth (GF S, DHS5) Bluetooth 116 | £96%
10033 | CAM | IEEE 80215 1 Bluetooth (PU4-D0OPSK, DH1) Bluatooth 774 | $08%
10034 | CAA | IEEE 802.15.1 Blueloolh (PL4-DQPEK, DH3) Blustooth 453 [$88%
10035 | CAA | IEEE 802.15.1 Bluetooth (PI/4-DOPSK, DHE) Blustoath 383 | +9B8%
10036 | GAA | IEEE 802.15.1 Bluetooth (B-DPSK, DH1) = Blustooth B01 [ +96%
10037 | CAA | IEEE 802.15.1 Bluetooth (8-DFSK, DHI) | Blustooth 477 | £66%
10038 | CAA | IEEE 802.15.1 Bluetooth (B-DPSK, DHE) = = Blustooth | 410 | +96%
10038 | CAB | GDMAZC00 (1xRTT, RC1) TR | cOMAZODD 457 | +88%
10042 | CAB | 1554 /15-136 FDD (TOMASFDM, PI/4-D0PSK, Halfrate) AMES 778 | +96%
10D44 | CAA | IS-81EINTIA-553  FDD (FOMA, FM) = AMPS 000 | +58%
10048 | CAA | DECT (10D, TOMAIFDM, GFSK, Full Siol, 24) DECT 1380 | +0.68%
10048 | CAA | DECT (TOD, TOMA/FDM, GFSK, Double Slat, 12) DEGT 1079 | 106%
10056 | CAA | UMTS-TDD (TD-SCOMA, 1 26 Mcps) = TO-SCOMA 11.01 | +96%
10000 | DAG EDBE-FDEI (TDMA, BPSHE, TH 0-1-2-3) ESM
10058 | CAB | IEEE 802.11h WiFi 2.4 GHz (DSSS, 2 Mbps) WLAM
10060 | CAB | IEEE B02.11b WiFi 2.4 GHZ (D55, 5.5 Mops) | wiLaN
10081 | CAB | IEEE 802.11b WIFi 2.4 GHz (DS WLAN
| 10062 | CAD | IEEE 802.11a/h WiFi 5 GHz (OF bps) WLAN
| 10063 | CAD | IEEE BOZ.11a/m WiFi 5 GHz (OFDM, 9 I'-.1hps} WLAN
10084 | CAD | [EEE BO2 11ah WiFi 5 GHz (OFDM, 12 Mbps) WLAN
100685 | CAD | IEEE HOZ.11a/h WiFi 5 GHz (OFDM, 18 Mbps) WLAN
10066_| CAD | IEEE 802 T1a/ WiFi 5 GHz (OFOM, 24 Mbgs) WLAN
10067 | CAD | IEEE BOZ 11ah WIFI 5 GHz (O FDM, 36 Mbps) WLAN
10868 | €AD | |EEE BO2 Tia/h WIFi 5 GHz (G°0M, 48 Mbps) | WLAN
| 10088 | CAD | IEEE BO2.11a/mh WiFi 5 GHz (OFDM, 54 Mbps) WLAN
| 10071 | CAB | IEEE BOZ11g WiFi 2.4 GHa (DSSE/0FDM, 9 Mbps) WLAN
10072 | CAB | IEEE BO2.11g WIF| 2.4 GHZ (DSSS/OFDOM, 12 Mbps) WLAN
10073 | CAB 1 IEEE B02.11g WiFi 2.4 GHz (DSSS/OFDM, 18 Mbps) WLAM
10074 | CAB IEEE 802, g WiFi 2.4 GHz (DSSS/0FDOM, 24 Mbps) . WLAM
[ 10076 | GAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFOM, 38 Mbps) WLAN
| 10076 | CAB | IEEE BO2 11g WiFi 2.4 GHz (DSSS/OFDM, 48 Mbps) WLAN
| 10077 | GAB | IEEE BOZ.11g WiFi 2.4 GHz (DSSS/OF M, 54 Mbps) = " WWLAN
10081 | CAB | CDMA2000 (1xRTT, RC3) COMAZ000
10082 | CAB | 15-54 /5-135 FDD (TOMAIFDIA, PIi4-DOPSK, Fullrate) .
10050 | DAC | GPRS-FOD (TDMA, GMSK, TN 0-4) GEM
10087 | CAC | UMTS-FDO (HSDPA)  WCDMA
10088 | OAC | UMTS-FDD (HSUPA, Sublast 2) [ | WCDMA
| 10009 | CAC | EDGE-FOD (TDMA, 8FSK, TN 0-4) | GSH 10,
| 10900 | GAC | LTE-FDO (SC-FDMA, 100% RB, 20 MHz, GP5K] | LTE-FDD 567 | +96% |
[oio1 CAB | LTE-FDO (SC-FDMA, 100% RB, 20 MHz, 16-0AM} [LTE-FDD____ | 642 | :08%
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CAB | LTE-FUD (SCFOMA_100% RA, 20 MHz, 54-0AM) LTE-FOD 6B0 | tDE%
DAC | LTE-TDD [SCFOMA, 100% R2, 20 Mz, GPSK) LTE-TDD 920 | +96%
_CAE | LTE-TOD (SC-FOMA_100% R, 20 Mz, 16-0AN] B LTE-TDD 907 | :06%
CAE | LTE-TDD (SC-FOMA, 100% RS, 20 MHz, 84-0AM) LTETOD 1001 | +88% |
CAE | LTE-FDD (SC-FDMA, 100% RE, 10 MHz, CPSK) LTEFDD 5B0 | +060%
CAG | LTE-FDD (SC-FDMA, 100% RB. 10 MHz, _15-0AW) i LTEFDD 643 | +88% |
CAG | LTE-FOD (SC-FOMA, 100% RB, 5 MHz, QPSK) LTEFDD 576 | +060%
CAG | LTE-FOD (SC-FOMA, 100% RE, 5 MHz, _16-GAN) | LTEFOD | B44 | 296%
| CAG | LTE-FOD [SC-FOMA, 100% RE, 10 MHz, B4-0AM) — | LTE-FDD | 852 [ +98%
CAG | LTEFDD (SC-FDMA, 100% RE, 5 MHz, 65-QAM LTE-FOD 6562 | +06%
_CAG | IEEE B0Z 11n [HT Graenfiekd, 13.5 5 Mbps, BPSK) WLAN BID | sOB%
CAG | IEEE BOZ.11n (HT Greenfield, 81 Mbps, 16-0AM) WLAN BEAB | =06 %
CAG | IEEE BOZ 11n {HT Greenfiedd, 135 Mbps, 64-0AM) WWLAN 615 | £96%
CAG | IEEE BOZ.11n (HT Mixed, 13.5 Mbps, EPSK) VWLAN BO7 | +96%
CAD | IEEE BOZ 11n (HT Mixed, £1 Mbps, 18- <QAM) WVLAN 850  106%
CAD | IEEE 802 11n (HT Mixed, 135 Mbps, 64-CAM) WULAN B13 | +0B%
CAD | LTE-FDD (SC-FDMA. 100% RE. 15 MHz, 16-C0AM) LTEFDD 648 | +96%
CAD | LTE-FDD (SC-FOMA, 100% B, 15 MHz, _64-QuAM) LTEFDD 653 [ +88%
CAD | LTE-FDD (SG-FDMA. 100% RB. 3 MHz, CIPSKJ LTE-FOD 573 | +096%
_CAD [ LTEFDD (SCFDMA, 100% RB, 3 Mz, 16-0AM) LTE-FOD 535 | x98%
GAC | LTE-FDD {SC-FDMA, 100% RB, 3 MHz, 6a-QANM) LTEFDO | BB5 | +0B%
CAL | LTE-FDO {SC- Fblwi 1.4 MHz, QFSK) LTE-FDD 578 | 298%
CAC_| LTE-FDO (SC-FDM#A, 100% RB, 1, 4 MHz,  16-QAM) LTEFOD 641 | +86% |
| CAC | LTE-FDD (SC-FDMA, 100% B, 1.4 MHz, 54-QAM) LTEFDD | 872 | +98%
CAE | LTE-FDD (SC-FOMA, 50% RB_20 MHz, 16-CAM) LTEFDD 642 | :68%
| CAE | LTE-FDD {SC- me\ 50% RB, 20 MHz, G4-0AM) LTEFDD G680 [ r96%
| CAE | [(TE-TDD (SC-FDMA, 50% RB, 20 MHz, OFSK) = LTE-TDD 828 | +t08%
CAE | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-0AM) LTE-TDD 892 | t958%
CAE | LTE-TOD (SC-FDMA, 50% RB, 20 MHz, G4-0AM) LTE-TDD 1005 | =06%
CAF | LTE-FDO (SC-FDMA. 50% RB, 10 MHz, QFSK) LTEFDD 575 | x08%
CAF | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, 16-0AM LTEFDD 643 | £86%
CAF | LTE-FDOD (SC-FDMA, 50% RE, B MHz, QFEK) LTEFDD 570 | £98%
CAE | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, 15-GAM) LTE-FDD 649 | +868%
_CAE | LTE-FDD (SC-FDMA, 50% RE, 10 Mz, 64-0AM) LTE-FOD 682 | 08%
CAG | LTE-FDD (SC-FOMA, 50% RE, 5 MHz, G4-CAM) | LTE-FOD 666 | +06%
CAG | LTEXFDD (SC-FDMA, BO% | RB, 15 MHz. QPSK) LTEFOD 582 | +08%
| EAG | LTE-FDD [SC-FDMA_ 50% RB, 15 MHz, 16-QAM) LTE-FDD 643 | +96%
CAG | LTEXFDOD (SC-FDMA, 50% RE, 15 MHz, B4-0AM| | LTEFDD 658 | +96%
CAG | LTE-FDD (SC-FDMA, 50% RH. 1.4 MH2, OPEK) | LTE-FOD_ 546 | +08% |
CAG | LTE-FDD (SC-FDMA,_60% RE. 1.4 MHz, 16-QAM} | LTEFFDD 6.21 | +88%
CAG | LTE-FDD (SC-FOMA, 50% RE. 1.4 MHz, 64-0AM) LTE-FDD B.79 | 96 %
CAG | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, QPSK) = LTEFDD 573 | +96%
CAG | LTE-FDD (SC-FOMA, 1 RB, 20 MHz,_ 15-0AM) LTEFDD 652 | +0.6%
CAE | LTE-FDD (SC-FOMA, 1 RE, 20 MHz,  B4-0AM) "LTE-FDD | 648 | z98%
CAE | LTE_TOD (SC.EDMA, 1 RB, 20 MHz QPSK) LTE-TDD 821 | £66% |
CAE | LTE-TDD (SG-FOMA, 1 RE, 20 MHz, 16-GIAM) LTE-TDD 948 | $06%
CAF | LTE-TDD {SC-FOMA, 1 RB, 20 MHz, E4-0AM) | LTETED 1025 | +86%
CAF_| LTE-FDD {SC-FOMA, 1 RE, 10 MHz, OPSK) LTE-FOD 572 | +36%
| CAF | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, 16-0AM) LTEFDD 652 | £36%
[ CAE | LTE-FDD (SC-FOMA, 1 RE, 5 MHz. QFSK) LTEFDD 573 | £0B%
| CAE | LTE-FOD (SC-FOMA, 1 RE, 5 MHz, _16-GAM) LTE-FDD 652 [ £+96%
| AAE | LTE-FDD (SC-FDMA, 1 RB, 10 M-z, G4-0aM) LTEFDD 650 | t968%
| CAG | LTE-FDD (SC-FOMA, 1 RB, & MHz, 64-GAM) LTE-FDD 6.50 | +398%
181 | CAG | LTE-FOD (SC-FDMA 1 RB, 15 MHz, OPSK] LTEFDD 572 | +66%
| 10182 | CAG | LTE-FDD {SG-FDMA, 1 RB, 15 MHz, _16-Cléi)_ LTE-FDD 652 | +96%
[OIEE] ]'c.n-:.-‘. LTE-FDD (SC-FDMA, 1 RB, 16 MHz, G4-0AN) — LTEFDD 650 | +86%
10184 | CAG | LTE-FDD (3C-FDMA, 1 RB, 3 MHz, OPSK) LTE-FDD 573 | +896%
INTAR | cAl ITE- FFTI'!{_Q:" FHM-\K 1 RE ELTIRr 1B-CLAM) LTE-FOiD _6..51 & .8 %
| 10186 | CAG | LTE-FOD {SC-FOMA, 1 RH, 3 MHz, 64-0AM) | LTE-FDD 660 | +96%
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10187 | CAG | LTE-FOD (SC-FOMA, 1 RB, 1.4 MHz, OPSK) LTE-FOD [ 573 [ 288% |
10188 | CAC | LTC-FOD (GC-FDMA, f M0, 1.4 Milz,  16-QAN) LTE-FDD 0.02 | 29.0% |
10189 | CAE | LTE-FOD (SC-FDMA, 1 RE, 1.4 M_Hz B4-0AM) LTE-FDD | 850 [ 296% |
10193 | CAE | EEE B03.41n (HT Greenfield, 6.5 Mbps, BPEK) | WLAN 8.08 | =6.6%
| 10794 | AAD | [EEE BOZ 11n (HT Graenfield, 30 Mbps, 16-0IAM) WLAN 812 | +96%
10185 | CAE | IEEE BUZ.11n (HT Graenfigld, 55 Mbps, S4-0AN) o WLAN 821 | +96%
10166 | CAE | [EEE BOZ 11n (HT Mixed, 6.5 Mbps, BPSK) WLAN | BA0 | *8.6% |
10197 [ AAE | IEEE 802.11n (HT Mixed, 38 Mbps, 16-QAM} WLAN 813 | +98%
10988 | CAF | EEE BOZ 11n (HT Mixed, B8 Mbps, B4-0AM) | wiLaN 627 | +896%
10219 [ CAF | 'EEE B0Z 11n {HT Mixed, 7.2 Mbps, BPSK)_ | WLAN 803 | 2668%
10220 | AAF | [EEE BO2.t1n (HT Mixed, 43.3 Mbps, 16-QAM} WLAN B13 | +986%
10221 | GAC | [EEE 802 11n (HT Mixed, 72.2 Mbps, 64-0AM) = WWLAN B37 | +06%
10222 | CAC | IEEE 802 11n (HT Mixed, 15 Mbps, EIFSK} WVLAN 606 | 285 %
10223 | CAD WLAN B4H | $06%
10224 | CAD | |EEE soz 10 (HT Mixed, 150 Mbps, aa-u.wl WILAN B.08 | £968%
10225 | CAD | WIMTS-FOD (HSPA®) WEDMA, 507 | $068%
LTE-TOD (SC-FDMA, 1 RE, 1.4 MHz.  16-0AM) LTE-TDD g4g | +86%
LTE-TOD (SC-FDMA, 1 RB, 1.4 MHz. B4-0AM) LTE-TOD + 06 %
LTE-TOD (SC-FDMA, 1 RB, 1.4 MHz QPSK) _ = LTE-TDD +06%
LTE-TDD (SC-FDMA, 1 RB, 3MHz, 15-0AM) LTE-TDD +8.6%
LTE-TOD [SC-FDMA, 1 RB, 2 MHz, _64-0ANM) LTE-TDD +0.6%
LTE-TOD (SC-FOMA. 1 RB, 3 MHz, QPSK) LTE-TOD 0.6 %
| LTE-TDD (SC-FDWA,_ 1 RB, E MHz, 16-QAM) LTE-TDD + 0.6 %
| LTE-TOD (SG-FOMA. 1 RE, 5 MHz, 54-0AM) LTE-TDD +9.8% |
LTE-TDD [SC-FDMA. 1 RB, 5 MHz, OPSK) LTE-TDD + 06 % |
LTE-TDO (SC-FDMA, 1 RE, 10 MHz, 16-0AM) LTE-TDD +8.6 %
LTE-TDD (SC-FOMA, 1 RB, 10 MHz, B4-0AM) LTE-TOD +0.8%
LTE-TOD (SC-FDMA. 1 RE, 10 MHz, QFSK) LTE-TDD +0.8 %
LTE-TDD (SC-FDMA, 1 RE, 15 MHz, 16-04 LTE-TDD +8.6%
LTE-TOD (SC-FDMA. 1 RE, 18 MHz, LTE-TOD +06 %
LTE-TCD (SC-FDMA, 1 RE, 15 MHz, QFSk) LTE-TDD + 8.6 %
LTE-TDD (SC-FOMA, 50% RB_ 1.4 MHz, 16-QAM} LTE-TDO + 96 %
LTE-TOD (SC-FDMA, 50% RB, 1.4 MHz, _64-0AM) | LTE-TOD_ [ +0.6%
LTE-TOD (SC-FDMA,_50% RB, 1.4 MHz, GPSK] LTE-TOD +06 %
LTE 10D (SG-EDMA,_50% RE, 3 MHz, _16-0AM) LTE-TOD +06%
LTE-TOD (SC-FDMA, 50% RB, 3 MHz, B4-0AM) LTE-TDD + 8.6 %
LTE-TDD (SC-FOMA, 50% RE, 3 MHz, QPSK} = LTE-TOD +06%
LTE-TDD (SC-FDMA, 50% RE, & MHz, 16-0AM) LTE-TOD 8.5 %
50 .5 MHz, B4-0AM) LTE-TDD +06%
LTE-TCD (SC-FOMA, 60% RE. § MHz.  QPSK) LTE-TOD +86%
LTE-T0D {SC.FDMA,_50% RB_10 Mrz, 15-CAM] LTE-TOD +96 %
LTE-TDD {SC-FOMA, 50% RE, 10 Mz, 64-0AM) LTE-TOD 196 %
LTE-TDD {SC-FOMA, 50% RB, 10 MHz, OPSK) LTE-TOD +06%
| 10253 | CAF | LTE-TOD (SC-FOMA, 50% RE, 15 MHz, 18-0AM) LTE-TDD 1 296% |
[ 10254 | CAB | LTE-TDD (SC-FOMA, 50% RB, 15 Mz, 64-QAM) LTE-TOD 014 | =08% |
10256 | CAB | LTE-TOD (SC-FOMA, 50% RE, 15 MHz, QPSK) LTE-TOD 9.20 | 208 %
10256 | GAB | LTE-TOD (SC-FDMA, 100% RB, 1.4 MHz, 16-08M) LTE-TDD | 886 | 286%
10257 | CAD | LTE-TOO (SC-FOMA, 100% RE, 1.4 MHz. E4-0AM) LTE-TOD 008 | +96%
10258 | GAD | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) = LTE-TOD 9.34 | t96%
[10256 | CAD | LTE-TDD (SC-FOMA, 100% RB, 3 MHz, 16-0AM) LTE-TDD 008 | 106%
| 10280 | CAG | LTE-TDD {(SC-FOMA, 100% RE, 3 MHz, B4-0AM} LTE-TDD 987 | $196%
| 10261 | CAG | LTE-TOD (SC-FDMA, 100% R, 3 Mz, QPSK) LTETDD 9.24 | £96% |
10262 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, _16-CAM] LTE-TOD | 983 | +06% |
10283 | CAG | LTE-TDD (SC-FDMA, 100% RB, § MHz, 64-CAM) LTE-TOD [ 1016 | 298% |
10264 | CAGC | LTE-TDD (SC-FOMA, 100% FB, & Mz, OPEK) LTE-TOD | 823 | 108%
10265 | CAG | LTE-TDD (SC-FOMA, 100% RBE, 10 MHz, 16-QAM) LTE-TDD 282 | 206%
10266 | CAF | LTE-TDD (SC-FOMA, 100% RB, 10 MHz, B4-0AM) LTE-TOD 1007 | +66%
10267 | CAF | LTE-TDD {SC-FOMA, 100% RB, 10 MHz, QPEK) LTE-TDD 930 | 98 % |
[ 10268 | CAF | LTE-TDD (SC-FDMA, 100% RB, 156 MHz. 16-0AN) LTE-TOD | 1006 | +86% |
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(10258 | CAB | LTE-TDD (SC-FOMA, 100% RB, 15 MHz, S4-QAM] LTE-TCD 1013 [ 206%
10270 | CAB | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, OFSK) LTE-TOD 658 | +66%
10274 | CAB_| UMTS-FOD (HSUPA, Subtesi 5, 3GPP Relf 10 VUCDMA 487 | +9B%
10276 | CAD | UMTS-FDD (HSUPA. Sublest 5, 3GPF Relb.d) WEDMA | 398 [ +96%
10277 | CAD_| PHS (QPSK} PHS 1181 | 208%
10278 | CAD | PHS (QPSK, BW BB4MHz, Rolloff 0.5} u PHS 1181 | +96%
10270 | CAG | PHS (QPSK, BW BB4MHz, RoBoff 0.38) PHS 1218 | +06% |

| 10280 | GAG | COMAZ000, RC1, 055, Full Rate COMAZD00 301 | +96% |
10291 | CAG | CDMAZ000, RC3, SOS5, Full Rale COMAZD00 346 | +968% |

10292 | CAG | CDMAZ000, RG3, 5032, Full Rate 5 COMAZD00 330 | 486% |
10283 | CAG | COMA2000, RC3, 503, Full Rale COMAZ000 350 | +96%

| 10295 | CAG | COMAZ000, RC1. SO3, 1/Bth Rate 25 ir COMAZD00 1240 [ £96%
10297 | GAF | LTE-FDD (SC-FDMA, 50% R, 20 MHz, GPSK) LTEFDD 581 [1096% |
10298 | CAF | LTE-FOD (SC-FOMA, 50% RB, 3 MHz, OPSK} LTE-FCD 572 | z0.6%

| 10288 | CAF | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 16-0AM) LTE-FOD 6.38 | £9.6%
10300 | CAC | LTE-FDD (SC-FOMA, 50% RB, 3 MHz,_64-QAN) LTE-FDD B.80 | 286%
10301 | CAC | IEEE 802 16a VWIMAX (29.18, 5ms, 10MHz, OPSK, PUSC) WildAX, 1203 | :06%
10302 | CAB | IEEE 802 162 WiMAX (29:18, Sms, 10MHz, QPSK, PUSC, 3CTRL) Wil 1257 | £9.6%
10303 | CAB | IEEE B02 160 VIMAK (31:15, 5ms, 10MHz, 640AM, PUEC) CWIMAX 1252 | +06%
10304 | CAA | IEEE 802.16e WIMAX (25:18, ms, 10MHr, G4AM,PLISC) Wil 1186 | +98%

IEEE 802 162 WIMAX (31:15_10ms_ 10MHz, B4GAM. PUSC) T 1524 | 9.6 %
IEEE BO2 182 WiMAX (29:18, 10ms, 10MHz, E40AM, PLSC) WHIMAK 1467 | +8.6%
IEEE BO2 162 WiMAX (29:18, %0ms, 10MHz, OPSK, PUSC) WiMAX 14,49 | £ 6.6 %
IEEE 802 18& WIMAX (29:18, 70ms, 10MHz, 160AM, PUSC) VHIAE, 7446 | 56 %
IEEE B02 16e WIMAX (20:18, 0ms, 10MHz, 16QAMAME 2x3) WiAX | 1458 | z06%
IEEE 802 16e WIMAX (28:18, 10me, 10MHz, QOPSK_AMC 2x3 Widax 1457 | +06 %
LTE-FDD (SC-FDMA, 100% RB, 15 MHz, QPSK) = LTE-FOD 606 | +96%
iDEN 1:3 iDEN 1051 | +86%
iDEN 1:6 P IDEN 1348 | +96 %
|EEE BOZ 110 WiFi 2.4 GHz (DS5S_1 Mbps, B6pc dc) WLAN 171 | 6.6 %
|EEE B02 11g VWiFi 2 4 GHz (ERP-OF DM, & Mbps, S6pe dc) | WLAN 836 | +96%
|EEE 802 11a WiFi 5 GHz (OFOM, 6 Mbps, 88pe de) WLAN 038 | +08%
Pulse Wavelomn (Z00Hz, 10%) ] =3 | Generic____ 10.00 [ +86 %
Pulse Waveform {EUDHZ 20%) Generic | 698 | £9.8% !
Generic 308 | £08% |
Pulse Wavetorm (200Hz, 80%) Generic 222 | +898%
Pulse Waveform (200Hz, B0%) Generic 097 | £9.6% |
QPSK Viavelom, 1 MHz Genefic | 510 | +#96%
QPSK Waveform, 10 MHz Generle 522 | +86%
B4-0AM Waveform, 100 kHz Generic 627 | 266 %
Ed—QAM\I\faUE_FOd'm 40 MHz Generic 6.27 + 0.6 %
IEEE 802 11ac WiF1 (20MHz, FA-0/AM, S8pc dc) | WLAN Ba7 | 208 % |
IEEE 802.11ac WiFi {(40MHz, B4-0AM, 90pc dc [ WLaN | 860 [s8E%
| IEEE B0Z.11ac WIFI (BOMHz, 54-QAM, S0pc de) WLAN B53 | £0.6%
COMAZLC0 (1XEV-DO. Rev. () COMAZODD 378 | +8.6%
COMAZI00 (1XEV-00_ Rew ) CUMAZIOL 4/r | tub%
CDMAZ(00, RC3, 5032, SCHO, Full Rawe COMAZ000 522 | 0.8 %
LTE-TDO (SC-FOMA 1 RB, 10 MHz, OPSK, UL Sub=2 3,47 8.9) LTE-TDD 7.82 | £06%
WLAN CCOF, 54-QAM, 40MHzZ Genenc ES4 | 08 %
IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps, B9pe de) WLAN 154 | 296 %
IEEE 802 11g WIFi 2 4 GHz (ERF-OFDM, & Mbps, 90pc de) WLAN | B.23 | 20.6% |
IEEE 802.11a/ VWiFi 5 GHz (OZDM, B Mbps, 88pc do) WLAN 8.23 | 106%
IEEE 802.11g WIFi 2.4 GHz (DSSS-0FDM, & Mops, B8pc, Langy | WLAN | B.14 | 98%
IEEE 802.11g WiFi 2.4 GHz (DS55-0F0M, & Mops, Bpc, Sharl) | WLAN 6.18 | £8.6% |
IEEE 802.1111 (HT Greenfield, 7.2 Mbps. BPSK) WLAN 832 | $BE%
IEEE 802.11n (HT Greenfield, £3.3 Mbpa, 16-QAM) | WWLAN 847 | £06%
IEEE 802 11n {HT Greenfield, 72 2 Mbps, B4-CAM) WLAN 640 | £9.6%
| 10425 | AAE | IEEE 80z11n (HT Greenfiekd, 15 Mbps, BFSK) WLARN B4l | +86%
| 10428 | AAE | |EEE BO2 11n (HT Greenfield, 00 Mbps, 18-QAM) WLAN 645 | £BE%
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[ 10427 [ AAB | 1EEE 802.11n (HT Greenfizld, 150 Mbps, G4-QAM) WLAN
10430 | AAB | LTE-FOD (OFDMA, 5 MHz, E-TM 3.1) LTE-FDD
10431 | AAC | LTE-FDD (DFDMA, 10 MHz, E-TM 3.1) - LTE-FDD
10432 | AAB | LTE-FOD (OFDMA, 15 MHz, ETM 2.1) LTE-FDO__
10433 | AAC | LTE.FDD (OFDMA, 20 MHz, EETM 3.1) LTE-FOD
10434 | AAG | W-GDMA (BS Test Mm_i_el 1, B4 DPGH) WEDMA
LTE-TOD (SC-FDMA, 1 RB, 20 MHz, QPSK, UL Sub) LTE-TOD
LTE-FDD (OFDMA, 5 MHz, E-T 2.1, Clipping 44 %) LTE-FOD .
LTE-FOU {OFOMA, 10 MHz, E-TM 3.1, Clippin 44%) LTE-FOD
LTE-FDD (DFDMA, 15 MHz, E-TM 3.1, Cliping 44%) LTE-FOD
_LTE-FOD (OFDMA, 20 MHz, E-TM 3.1, Glipping 44%) LTE-FCD
W-COMA (BS Test Model 1, 84 DPCH, Clipping 44° WEDMA
vielidation (Square, 10ms, 1ms) e Teat
IEEE 802.11ac WIFT {180MHz, 64-QAM_ 88pc do) WILAN
UMTS-FDD (DC-HSDPA} - — | wcoma
COMAZ000 (1xEV-DO, Rev. B, 2 carmiers) COMAZO00 655 | +86%
COMAZDO0 (1xEV-D0, Rev, B, 3 carmiars) ——y _COMAZO00 B25 | :0B%
UMTS-FDD (WCOMA, AMR) . WCDMA 239 | +9B%
LTE-TDO (SC-FDMA, 1 RE, 1.4 MHz, QPSK, UL Sub) LTE-TCD 7.82 | +08%
TE-TDD (SC-FDMA, 1 AB, 1.4 MHz, 16-0AM, UL Sub) = LTE-TOD B30 | +96%
TE-TOD (SC-FDMA, 1 RE, 1.4 MHz, B4-0AM, UL Sub) LTE-TDD BEE | +96%
_TE-TDD (SC-FDMA, 1 RE, 3 MHz, GPSK, UL Sub)_ LTE-TDD TEZ | +06 %
LTE-TOD (SC-FDMA, 1 RB, 3 MHz, 16-QAM UL Subj | L(TETDD B32 | +96%
L_TE-TDO (SC-FOMA. 1 RE, 3 MHz, 54-0AM, UL Sub) — | ¥ETDD. 857 | +86% |
JE-TDD (SCFDMA, 1 RB, 5 MHz, QFSK, UL Sub) LTE-TOD 782 | t0.6% |
_TE-TOD (SCFDMA 1 RE, 6 MHz, 16-QAM, UL Sub) LTE-TDD 832 | +98%
_TE-TOD (SC-FDMA. 1 RE, 5 MHz, 64-QAM, UL Sub) LTE-TDD 856 | +86%
LTE-TDO (SC-FOMA_1 RB, 10 MHz, GOPSK, UL 5ub) LTE-TDD | 782 | +96% |
LTE-TDD (SC-FOMA_1 RE, 10 MHz, 16-QAM, UL Sub) LTE-TOD
LTE-TDO {SC-FOMA, 1 RE, 10 MHz, 64-0AM, UL Sub) LTE-TDD_
LTE-TDD (SC-FDMA,_1 RE, 15 MHz, OPSK, UL Sub) LTE-TOD
LTE-TDO {SC-FDMA, 1 RB 15 Mz, 16-0AM, UL Sub) LIE-TDD
LTE-TDO (SC-FDMA, 1 RE, 15 MHz, B4-0AM, UL Sub) LTE-TOD
LTE-TDD (SC-FDMA, 1 RE, 20 MHz. 168-0AM, UL Sub) | LTE-TDD
_LTE-TDD {SC-FOMA, 1 RE, 20 MHz, 84-CAM, UL Sub) LTE-TOD
LTE-TOD {8C-FOM&, 50% RB, 1.4 MHz, QP 5K, UL Sub) LTE-TDD
LTE-TDD {SC-FOMA, 50% RB, 1.4 MHz, 16-0AM, UL Sub} LTE-TDD
LTE-TDD (5C-FOMA, 50% RB, 1.4 MHz, 64-QAN, UL Sub) LTE-TDD
LTE-TOD {SC_FOMA, 50% RE, 3 MHz, QPSE, UL Sub) LTE-TDD £B6% |
= LTE-TOD +BB%
-GAM UL Sub) LTE-TDD +8.6%
3 LTE TOD {EE “FOMA, 50% RB. 5 Miz, GPSK, UL Sub) LTE-TDD £06 %
LTE-TDD {SC-FUMA, 50% RE, 5 Mz, 16-GAM, UL Suk) | LTE-TDD _#085%
LTE-TDD (SC-FDMA, 50% AB, 5 MHz, B4-0AM, UL Sub) ) LTE-TDD £06%
LTE-TDD (SC-FOMA, 50% RE, 10 MHz, OPSK, UL Sub) LTE-TDD +0.6%
LTE-TDD {SC-FDMA, 50% RB, 10 Mz, 16-GAM, UL Sub) LTE-TDD +0.6%
LTE-TDD (SC-FOMA, 50% RE, 10 MHz 84-0AM, UL Sub) LTE-TDD + 86 %
LTE-TDD (SC-FDMA, 50% RE, 15 MHz, OPSK, UL Sub) LTE-TDD +0.6% |
LTE-TOD (SC-FOMA, 50% RB, 15 MHZ, 15 QAM, UL Sub) LTE-TDD +8.8% |
LTE-TOD (SC-FOMA, 50% RE, 15 Mz, 84-QAM, UL Sub) LTE-TDD +36% |
LTE-TOD (SC-FOMA, 50% RE, 20 MHz, OPSK, UL Sub) LTE-TDD £ 0.6 %
LTE-TDD {SC-FOMA, 50% RB, 20 MHz, 16-QAM, UL Subj | LTE-TDD £0.0% |
LTE-TDD (SC-FOM#A, 50% RB, 20 MHz 64-0AM, UL Sub) LTE-TDD £06%
LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, GPSK, UL Suli) | OE-TOD +0.8 %
LTE-TDOD (SC-FDMA, 100% RE, 1.4 Mz, 16-0AM, UL Sub) | LTE-TDD +96 % |
LTE-TOD (SC-FOMA, 100% RE, 1.4 MHz, B4-0AM, UL Sub} | LTE-TDD 1 8.6 %
LTE-TOD (SC-FDMA, 100% RE, 3 MHz, OPSK, UL Sub) | LTE-TDD +0,6%
LTE-TOD (SC-FOMA, 100% RE, 3 MHz, 16-GAM, UL Sub) LTE-TDD + 8.6 %
LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 84-0AM, UL Sub) | LTE-TDD + 06 %
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10503 [ AAB | LTE-TDD {SC-FDMA, 100% RE, § Mz, GPSK. UL Sub) LTE-TDD 7 ?2__1_ +06%
10504 | AAB | LTE-TDD (SC-FOMA, 100% RB, 5 Mz, 16-0AM, UL Sub) LTE-TOD 531 | 06 %
10505 | AAC | LTE-TDD {SC-FDMA, 100% RBE, 5§ MHz, B4-0AM, LIL Sub) LTE-TDD 854 | +96%
10506 | AAC | LTE-TDD (SC-FOMA, 100% RE, 10 M K. UL Sub) ~ | LTE-TDD 774 | 06 %
10507 | AAC | LTE-TDD (SC-FOMA, 100% RB, 10 MHz, 16-QAM, UL Sub) LTE-TDD 8.36 | 196%
10508 | AAF | LTE-TDD (SC-FOMA, 100% RE, 10 MHz, 84-0AM, U_Sub) | LTE-TOD. 855 | +06%
_LTE-TDD (SC-FDMA, 100% RB, 15 MHz, QPSK, UL Sub) LTE-TDD | 788 | +88%
_LTE-TDCHD (SC-FOMA, 100% RB, 15 MHz, 16-QAM, UL Sub) LTE-TDD | 849 | +9.6%
LTE-TDD (5C-FDMA, 100% RE, 15 MHz, 54-0AM, UL Sub) | LTE-TDD 851 | t96%
LTE-TOD (SC-FDMA, 100% RE, 20 MHz, OPSK_ UL Sub) _LTE-TCD. T4 | 88 %
LTE-TDD (SC-FDMA, 100% RB, 20 MHZ 16- C-_Mni UL Siuil) LTE-TDD 8,42 +8.6 %
LTE-TOD (SC-FOMA, 100% RB, 20 MHz, 54-0AM, L Sub) LTE-TCD 845 | +06 %
IEEE B0Z 110 WiF| 2.4 GHz ([DSSS, 2 Mibps, 99pc dc] WLAN 158 | 196 %
IEEE 602 #1b WiFi 2.4 GHz [DSSS, 5.5 Mbps, 89pc oc) WLAN 1.57 | z086%
IEEE B0Z 11b WiFi 2.4 GHz (D535, 11 Mbps, S8pc de) WLAN [ 158 | 296%
IEEE 802 H1a/h WIF| 5 GHz (OFDM, 9 Mbps, 89pc dej WLAN [ 823 [z06%
IEEE 802 11a/h WiFi 5 GHz (OFDM, 12 Maps, 00pe o) WLAN | 838 | 108 %
IEEE BUZ 11avh WiFi 5 GHz (OFDM, 18 Mbps, 90pc o) WLAN | 812 | 296%
IEEE 802 11a/h WiFi 6 GHz (OFDM, 24 Mops, S0pc dc) | WLAN TH7T | 206%
IEEE B2 11a/h WIFI 5 GHz (OF DM, 36 Mbps, 99pc o) WLAN BAS | 296 %
IEEE 802 11a/h WIFi 5 GHz (OFDM, 48 Mbps. D0pc o) WLAN B.08 | £86%
IEEE 802 11a/h WIFI 5 GHz (OFDM, 58 Mbps, T0pe o) WLAN B27 | +06%
IEEE 802 f1ac WiF| (20MHz, MCS0, B0pe de) WLAN 36 | 29
| IEEE 802 11ac WiFi (20MHz, MCS1, B0pe de) WILAN
"IEEE BOZ.11ac WiF| {20MHz, MCS2, D9pc do} WLAN
e WIFT (20MHz, MCS3, D0pe de) WLAN
WiF| (20MHz, MCS4, BBpc dc) WLAN
IEEE B0Z 11ac WiFi (20MHz, MCSE, Bipe dc) WLAN
IEEE BOZ. T1ac WiFl (20MHz, MCS7, Bpc dc} = WLAN
EEEE 802.11ac WiFi (20MHz, MCS8, Bpc do) WLAN
IEEE 802, 11ac WiF| (40MHz MC50, 88pc do} WLAN
IEEE 302, 11ac WiFi (40MHz, MCS1, Stipe de) WILAN
IEEE 802 11ac WiFi (40MHz, MCS2, Dipc do) ——— WLAN
IEEE 802.11ac WiFi (40MHz, MCS3, S8pc daj | WLAN
IEEE 802.11ac WIF| (40MHz, MCS4 Bipe do) | WLAN
[EEE 802.11ac WiFi (40MHz, MCS8, B8pc dg) | WLAN
IEEE 802, 11ac WiFi (40MHz, MCS?, Sbipc de) | WLAN
IEEE 802.11ac WIFi (40MHz, MCS8, 89pc dr) | WLAN
IEEE 202 11ac WIF (40MHz, b ruh: SHpc de) WILAM
IEEE 802, 11ac WiFi (B0MHz, MCS0, B0pe dcj T WLAN
IEEE 802.11ac WiFi (80MHz, MCS1, B0pc dcj | wLaN |
IEEE 402.11ac WiFi (BONMHz, MCS2, B8pc dc) WILAN
IEEE 802.11ac WiFi (80MHz, MCS3, 89pc dc) WLAN
IEEE 802.11ac WiFi (BOMHz, MCS4, 99pede) WLAN
IEEE 802.11ac WiFi (80MHz, MCSE, 99pc dr) [ WILAN =
IEEE 802 11ac WiFi (B0MHz, MCS7, Bopc dj WLAN
_IEEE 802.11ac WiFi (B0MHz, MCSE, 89pc dc) WILAN ;
IEEE A0Z.11ac WiFi (BOMHz, MCS8, 88pc dc) —= | WLAN 845
_IEEE 802 T1ac WIFi (160MHz, MCS0, 88pc do) WILAN 848
IEEE 802, 11ac WIiFi (180MHz, MC51, 99pc dc) WILAN .47
[EEE 802.11ac WiF1 (160MHz, MG 52, 99pc dc) WLAN 850
[EEE 802.11ac WiFi {(160MHz. MCS3, 89pc de) WLAN 852
IEEE 802.11ac WiFi {160MHz, MCS4, 8%pc dc) WLAN 861
[|EEE 802.11ac WiFi (160MHz, MCES6, 89pc do) ~ [WLAN 873
IEEE 802.11ac WiFi {180MHz, MCST, 88pc dc) WILAN | 855
IEEE 802 11ac WIFi (160MHz, MCS8, 99pc de) WLAN | 869
IEEE 802.11ac WiFi (160MHz, MCS8, 89pc do) WLAN | 877 | z86% |
IEEE 802,11g WIFi 2.4 GHz (DSSS-OFDM, 8 Mbps, Spc dc) WLAN | B25 | s08%
|EEE 802.11g WiFi 2.4 GHz (DSS5-OFOM, 12 Mbps, 98pc de) WLAN 845 | +8986% |
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[ 10866 | RAC | IEEE B02.11p WiFi 2.4 GHz (DSSS-OFOM, 18 Mbps, 99pc de) VWLAN
10867 | AAG | IEEE BO2.11g WiFi 2.4 GHz (D5S5-0F DM, 24 Mbps, 95pc do) | WLAN |8

| 10588 | AAC | IEEE BO2.11g WIiFi 2.4 GHr (DSS5-0FDM, 38 Mbps, 99pc do) WLAN | 83

10868 | AAC | IEEE BO2.11p WiFi 2.4 GHz (DSSS-0FDM, 48 Mbps, 89pc de) WLAN |
10570 | AAC | IEEE BOZ 115 WiFi 2.4 GHz (D SS5-0FDM, 54 Mbps, 99pc dc) WLAN [
10571 | AAC | IEEE BOZ 11b VWi 2.4 GHe (DSSS, 1 Mbps, 90pc dc) WLAN
10572 | AAC | IEEE BO2.11h WiFi 2.4 GHz (DESS, 2 Mbps, 90pc do) WLAN
10573 | AAC | IEEE BOZ 11h WiFi 2.4 GHz (D535, 5.5 Mbps, 80pc de) WLAMN

| 10574 | AAC | IEEE 8U2.110 WIFI 2.4 GHz (D555, 11 Mbps, 80pc dg) | WLAN

| 10576 | AAC | IEEE 802.11g WiFi 2.4 GHz (D585-0FDM, B Mbps, S0pc do)
10576 | AAC | IEEE BOZ.11g WiFi 2.4 GHz (D555-0FOM, 8 Mbps, S0pc de)
10577 | AAC | IEEE B2 11g WiFi 2.4 GHz {DSSS-0FDM, 12 Mbps, 90pc dc)
10578 | AAD | IEEE BC2 11g WiFi 2.4 GHz (D555-0FDM, 18 Mbps, 90pcde)

10578 | AAD | |EEE B02.11g WiFi 2.4 GHz {D5S5-0FDM, 24 Mbpe, 90pc dc)
10880 | AAD | IEEE B0 11g YWiF| 2.4 GHE (D 555-0F O, 35 Mbps, 90pc dc)
10581 | AAD | IEEE 802.11g WiFi 2 4 GHz (D 555-0FDM, 48 Mbps, B0pc dc)
10582 | AAD | IEEE BOZ.11g WViFi 2.4 GHz (D585- OFDM, 54 Mops, 90pc dc)

| 10583 | AAD | IEEE 802 11a/h WiFi § GHz (OFDM, & Mbps, S0pc de)

| 10884 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, & Mbps. D0pe de) ¥ i

| 10585 | AAD | IEEE 80Z.11a/h WiFi 5 GHz (OFDM, 12 Mbps. Bpcdg) — | B.70 | +86%
10586 | AAD | |EEE 802.17a/h WiFi 5 GHz (OFDM, 18 Mbps. B0pe de) 848 | +06%
10887 | AAA_ | IEEE 802.11a/h WIF| 5 Griz (OFDM, 24 Mbps_S0pe oc) 836 | t06%
1058B | AAA | IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 Mbps. S0pc de) 876 | +86%
10588 [ AdA [ IEEE 802 11a/h WiFi 5 GHz (OFDM, 48 Mbps, 90pc oc)_ B35 | +96%
10580 | AAA | IEEE 802.11a/h WiFi § GHz (OFDM, B4 Mbps, 80pe g 867 | 298%
10581 | AAA | IEEE 802.11n (HT Mixed, 20MHz, MCS0, 90pc de) 863 | +06%
10582 | AAA JEEE 802.11n ) (HT Mixed, 20MHz, MCE1, 90pc da} 879 | x06%
10503 | AAA | IEEE 802 11n (HT Mined, 20MHz, MCS2, aipe de) 864 | +96%
10594 | AAA | IEEE 802.11n (HT Mixed, 20MF B4 | t06%
10505 | AAA | IEEE 802.11n [HT Mixed, 574 | +08%
10586 | AAA | IEEE 802.11n [HT Mixed, 20MHz, MGSS, 90pc dt) 871 | +86%
10597 | AAA | IEEE B02.11n (HT Mixed, 20MHz, MCS8, Bbpe de) 872 | +98%

| 105688 | AAA_| IEEE 80Z 11n (HT Mixed, Z0MHz. MCS7, 80pc do) 850 | +06%

| 10585 [ AAA | IEEE 80Z.11n (HT Mixed, 40MHz, MCS0, S0pc dc) 870 | +06%
10800 | AAA | IEEE 802110 (HT Mixed, 40MHz_MCS1, 90pe o) B8BE | +06%
10601 | AAA | IEEE 802.11n (HT Mixed, 400z, MCSZ, 90pc de) 802 | 948%™
10602 | AAA_| IEEE 802.1%n (HT Mixed, 40MHz, MCS3, 80pc do) 804 | :08%
10603 | AAA | IEEE 802.11n {(HT Mixed, 4084Hz, MCS4, 90pc ds) 903 | +98%
10804 | AAA | IEEE 802.91n (HT Mixed, 40MHz, MCS5, O0pc de) 876 | +96%
10805 | AAA | IEEE B0Z.11n [HT Mixed, 408Hz, MCS6. 90pc dcj 887 | +86% |
10808 | AAC | IEEE 802.11n (HT Mixed, 400Hz. MCS57, 80pc dc) 8.82 | +96%
106807 | AAC | IEEE 802 11ac WIFI (20MHz, WCS0, S0pc d) 864 | 288 %
10808 | AAC | IEEE 802 11ac WIFi (20MHz, MCS1, 80p¢ ¢t) 877 | £96%

| 10808 | AAC | IEEE 80Z.11ac WiFi {20MHz, MCS2, 80pc dc) 857 | +98 % |

| 10510 | AAC | IEEE 802.11ac WiFi {(20MHz, MCS3, 80pc dc) B.78 | 2868%
10811 | AAC | IEEE 802, 11ac WIFI (20MHz, MCS4, 80pe de) B.70 | +86 %
| 10812 | AAC | IEEE 802.11ac WiFi (20MHz, MCS5, 80pc do) 877 | +08%
(10513 | AAC | FEEE BCI? 11ac WiFi (20MHz, MCSE. 80pc do) 894 | +08%
10614 | AAC | IEEE 802 T7ac WIFI (20MHz, MC57, 80pc dc) 650 | +96%
10615 | AAC | IEEE 802 118c WiFi {QQME::_ MCEE, S0pe de) RE2 | +08%
| 10516 | AAG | IEEE BOZ.11ac WiFi (40MHz, MCS0, 90pcdo) B2 | +88 %
| 10617 | AAC | IEEE 802,71ac WiFi (40MHz, MCS1, 80pcdc) 8.61 | +96 %
10618 | AAC | IEEE A2 T1ac WiFi (A0MHz, MCS2. 80pe or) 858 | 296 %
[ 0818 | AAC | IEEE 802.11ac VWiFi (40MHz, MC532, 90pc dg) 886 | £968%
10630 | AAC | IEEE 802 T1ac WiFi (40MHz, MCS4, 80pe dg)_ BT | +96%
10821 | AAC | |EEE 80Z.11ac WIFI (40MHz, MGS5_ a0pe de)_ B.77_| =96 %

| 10622 | AAC | IEEE BO2 11ac WiFi (40MHz. MC5S6. 80pede) 888 | £08%
10623 | AAC | |EEE BOZ.11ac WiFi (40MHz, MCS7, 90pc de) B.AZ | +86%

{10824 | AAC | IEEE 802 11ac WiFi (40MHz, MCS8. 00pc do) B.96 | 298% |
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[10826 [ AAC | IEEE 802.11ac Wiri (40MHz, MCS0, 90pe de) — WLAN 8096 | +96%
| 10626 | AAC | IEEE BOZ 11ac WiFi (B0MHz, MCSD0, S0po dc) WVULAN 883 | +96%
10827 | AAC | |EEE BO2.11ac WiFi (BOMHz, MCS1, 90pc de) WWLAN 888 | +08%
10828 | AAC | |EEE 802 11ac WiFi (BOMHZ, MCS2, 80pc dc) WLAN 371 | +06%
10628 | AAC | IEEE 802.11ac WIFi [auMHzJ MCE3, 80pc de) WVILAN 485 | +96%
10630 | AAC | IEEE 302, 11ac WiFi (BOMHz, MCS4, 90pe dej WILAM 8472 | +488%
| 10631 | AAC F|E|s.|-:ztl:|cz:11a.-:'u\.-11~— (BOMHz, MC55, 50pc dc) WLAMN BB81 | +96% |
10832 | AAC | |EEE 802 11ac WiFi (BOMHz, MCSS, 80pc dc) = WILAM 874 | +068%
10832 | AAC | |EEE 802.11ac WIFi (BOMHz, MCS7, S0pc dc) WLAN 883 | +9.6%
IEEE 302.11ac WiFi (BOMHE MCS8, 90pc de) WILAN 880 | +06% |
| |EEE 802 11ac WiFi {30MHz, MCS8, S80pc dc) WLAN | BB [ +88% |
| IEEE 802, 11ac WiFi (180MHz, MCS0, 90pcde) WLAN 8,83 | £+9.6% |
| IEEE 802 11ac WIFi (160MHz, MCS1, 90pc do) | WLAN | 879 | £+96% |
_|EEE 802.11ac WiFi {160MHz, MC52, 80pcdo) WLAN 886 | +96% |
IEEE 802 11ac WIF| {(1600Hz, MCS3, 90pc dc) WLAN BES | +86%
IEEE 802.11ac WiFT {160MHz, MCS4, S0pc dok WILAN B9 | £96%
IEEE 802 11ac WiF1 {160MHz, MG55, S0pc dc) WLAN 006 | £96%
IEEE 802, 11ac WIFI [160MHz, MCSB, S0pc dc) ST | WLAN B0 | £06%
IEEE 802, 11ac WIFi (180MHz, MCST, S0pc do) WLAN | B89 | +98%
IEEE BOZ 11ac WiFi {(180MHz, MC S8, S0pc dc) WLAN 008 | :DE%
|IEEE B02 11ac WiF| {(160MHz, MC 39, Slpc de} WLAN 811 | +98%
LTE-TDD (SC-FDMA, | RB, & MHz_ QPSK UL Sub—? =27} LTE-TDD 118968 | +968%
LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK. UL Sub=2, T} LTE-TDD 1196 | +96%
COMAZON0 (1x Advanced) COMAZ2000 345 | t08%
10682 LTE-TOD (OF DMA, & MHZ, E-TM 3,1, CIpping 447a) = LIE-1LUU BH1 | 88 %
10653 LTE-TDD (OFDMA, 10 MHz, E-TM 3.1, Clipping 44%) LTE-TDD T42 | +06%
10654 LTE-TO0 (OFOMA,_15 MHz, E-TM 3.1, Glinping 44%) LTE-TDD 606 | +96%
10665 LTE-TOD (OFDMA, 20 MHz, E-TM 3.1, Clipping 443%) LTE-TOD 721 | £406% |
10658 | AAC | Pulsa Wawvetarm (200Hz, 14]%) | Test 1000 | +0.8 %
10858 | AAC | Pulse Waveform (200Hz, 20%) | Test 609 | £9.6%
10660 | AAC | Pulse Waveform (200Hz, 40%) 1 Test | 388 | +98%
106RT1 | AAG | Pulsa Waveform (200Hz 80%:) = Test 2 22 | +86%
10862 | AAC | Pulse Waveform (200Hz, B0%) Tessl 007 | +08%
10670 | AAC | Bluetooth Low Energy = Blugtoath 210 | +06%
10871 | AAD | TEEE 802 19ax {20MHz, MCSD, BO0pc dc) | WLAN 908 | +98% |
10672 | AAD_| IEEE 802 112x (20MHz, MCS1, S0pc do) | WLAN 857 | +06% |
| 10873 | | |EEE 802.11ax {20MHz, MCS2, 80pc dg) WLAN 878 | +96% |
10674 |EEE 802 11ax [20MHz, MCS3, O0pe de) WILAN
10675 | IEEE 802.11ax (20MHz, MCS4, S0pc dc) WLAN
| 106876 IEEE B02.11ax {(20MHz, MCS5, B0pc de) WLAN
10877 IEEE 802, 11ax (20MHz, MCS8, Blpc do) —[WLAN
10ETE _IEEE 802.11ax {20MHz, MCS7, 50pc dc) WLAN
10679 "IEEE 802 11ax {20MHz, MCS8, 90pc dc) I Y
| 10880 _IEEE 802, 11ax (20MHz, MCS8, 50pc dc) WLAN
10881 IEEE 802, 11ax (20MHz, MCS10, 90pe de) WLAN
10682 IEEE 802.11ax {20MHz, MCS11, B0pe da) WLAN
10683 IEEE 802 11ax {20MHz, MCS0, Blge de) WLAN |
10684 IEEE 802 11ax {20MHz, MCS1, B9pc do) | MVLAN
10685 IEEE 802.11ax {20MHz, MCS2, S0pc dc) WLAN
| 10686 | AAG | IEEE B0Z.11ax {20MHz, MCS3, 89pc dc) WLAN
10687 | AAE | IEEE 802 11ax (20MHz, MCS4, 89pc dc) WLAN
| 10688 | AAE | IEEE B02.11a% {20MHz, MCSE, Sape dc) WLAN I
| 1o68E | AAD | IEEE 802.11ax {20MHz, MCSE, S9pc dc) — WILAN |
| 10600 | AAE | IEEE B02 11ax (20MHz. MCS7, S8pc dc) o WLAN
10691 | AAB | IEEE 802 11ax {20MHz, MCS8, 99pc dc) WLAN
10682 | AAA | IEEE 802 11ax (20MHz, MCS9, 99pc dc) WLAN
10623 | Ass [ IEEE 802 11ax (20MHz, MCS10, 00pc do) WLAN
10884 | AAA | IEEE 802 11ax (20MHz, MCS11, 99pc da) WLAN
10685 | AAf | IEEE 802 11ax (40MHz, MCS0, 80pc de] WLAN B
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10886 | AAA | [EEE 802 11ax (40MHz, MCS1, S0pc dc) WLAN B.91 [ +BE%
10667 [ AAA | |EEE 802 11ax (40MHz, MCSZ, S0pe dc) WLAN 861 | £DE% |
10688 | AAA | IEEE 802 11ax (40MHz, MCS3, 90pc dc) WLAN 868 | £B6%
10609 | AAA | IEEE B0Z.11ax (40MHz, MCS4, 90pc de) WLAN B82 | 06%
10700 | AAA | IEEE 802 11ax (40MHz, MCS5, 80pc dc) WLAN B73 | £08%
10701 | AAA IEEE 802 Tim [40MHz, MCSE, 90pc dc) WLAN BB6 | x86%
10702 | AAA | |EEE 802 11ax (30MHz, MCST, S0pc dc) WLAN B70 [ +06%
10703 | AAA | |EEE 802 11ax (40MHz, MCS8, SDpe de) WLAN 882 | s06%
10704 | AAA | IEEE 802 11ax (40Mz, MCSS, S0pc de) WLAN 850 [ +08%
10705 | AAA | IEEE BOZ2 11ax (40MHz, MCS10, 80pc do) | WLAN 869 | +06%
10706 | AAC | TEEE 802 11ax (40MHz, MCS11, D0pc de} | WLAN 866 [ +06%
10707 | AAC | |EEE BOZ.11ax (40MHz, MCSD, 88pc do) WLAN 832 [ +88%
10708 | AAC | |EEE 802 11ax (40MHz, MCS1, 98pc do) WLAN 855 | +06%
10708 | AAC | [EEE 80Z.11ax (40MHz, MCSZ, 88pc do) WLAN 833 | +06%
10710 | AAC | IEEE 802 11ax (40MHz, MCS3, 88pc dc) | WLAN 829 | x96%
10711 | AAC | IEEE 802 11ax (40MHz, MCS4, 98p6 de) WLAN 839 | +96%
(10712 | AAC | IEEE 802 11ax (40MHz, MCS5, SGpe de) WLAN 867 | +96%
| 10713 | AAC | IEEE 802.11ax (4DMHz, MCSE, $9pc de) WLAN 8.33 | +08%
| 10714 | AAG | IEEE BO2 11ax (40MHz, MCS7, S8pc dc) WWLAN B28 | :06%
| 10715 | AAC | IEEE BO2 11ax {40MHz, MCSE, Sdpe dc) WLAN 845 | 208%
10716 | AAG | IEEE BOZ 11ax (40MHz, MGSS, 99pc de) WWLAN B30 | $98%
[10717 | AAC | IEEE BOZ fax (40MHz, MCS10, 89pc do) WLAN A48 | =0.6%
[10718 | AAC | |EEE BOZ Tiax (40MHz, MCS11, 99pc o) WLAN 824 [ 296%
10718 | AAC | [EEE BOZ.1ax (80MHz, MCS0, S0pc dc) WLAN 8.81 [ +96%
10720 | AAC | IEEE 802 11ax (80MHz, MCS1.90pc de) WLAN BE7 [ 208%
10721 | AAC | IEEE 802.11ax (30MHz, MCS2, 90pc do) WLAN B76 | £88%
10722 | AAC | IEEE BOZ Y1ax (280MHz. MCS3, 80pe dc) WLAN BES [ +06%
10723 | AAC | IEEE BOZ 11ax (30MHz, MCS4, S0pc do) WWLAN B.70 | £+36%
10724 | AAC | |EEE B0Z 11ax (80MHz. MCSS5, 80pcde) WILAN 8.90 | £86%
10725 | AAC | IEEE BO2 11ax (80MHz, MCS6, 90pc de) WULAN | B.74 | +86% |
10725 | AMC | [EEE BOZ.11ax (30MHz, MCS7, 80pc dr) WILAN B72 | =06%
10727 | AAC | |EEE BOZ 11ax (80MHz, MCS8, 80pe de) WLAN BBA | +8B%
10728 | AAC | [EEE 602 11ax (80MHZ, MCES, 90pe de) WWLAN B.65 | £8.6%
10728 | AAC | [EEE BOZ 11ax (BOMHz, MCS10, Blpc da} WLAN BB | £068%
10730 | AAC | IEEE B02 11ax (BOMHz, MCS11, 50pc do) WLAN
10731 | AAC | [EEE BOZ 11ax (80MHz, MCSD, 88pc de) WLAN
10732 | AAC | [EEE BOZ 11ax (80MHZ MCS1, 88pc de) WULAN
10733 | AAC | 'EEE BOZ 11ax (30MHz, MCSZ, 98pc de) WYLAN
10734 | AAC | EEE BO2 11ax (B0MHz, MCS3, 89pc de) WLAN
10735 | AAC | |EEE 802 11ax (BOMHz, MCS4, 89pc do) WLAN
10736 | AAC | EEE 802 f1ax (BOMHz, MCSS, O0pe de) WLAN
10737 | AAC | 'EEE BOZ 11ax (BOMHz, MGSE, 89pc da) VULAN
10738 | AAC | [EEE BOZ 11ax (80MHz, MCSY, 99pc dc)| WLAN
10738 | AAC | (EEE 802 11ax (0MHz, MCS8, 99pedg) WULAN
10740 | "EEE 802 t1ax {BOMHz, MCS9, 88pc do) WILAN
[ 10741 | AAC | TEEE BOZ.11ax iB0MHz, MCS10, _88pc da) WLAN
10742 | AAC | IEEE B02.11=x (30MHz, MCS11, BBpc da) WLAN ;
| 10743 [ AAC | IEEE 802 11ax (160MHz, MCS0, 90pc do) WLAN T
| 10744 | AAC | |EEE 802.11ax (160MHz, MCS1, 90pc dc) WLAN R !
10745 | AAC | IEEE 802, 11ax (160MHZ, MCS2, 80pe dd) WLAN ; .
10746 | AAG | IEEE 802 11ax (160MHz, MGS3, 90pc da) WLAN 811 | t98%
10747 | AAC | IEEE 802 T1ax (150MHz, MCS4, 90pe de) | WLAN 8.04 | +068%
10748 | AAC | IEEE 802 11ax (160MHz, MCS5, 90pe de) | WLAN 883 | +98%
10748 | AAC | IEEE 802 11ax {160MHz, MCS6, 90pc do) WLAN 8.80 | +96%
| 10750 | AAC | IEEE 802 11ax {160MHz, MCS7, 80pc dc] WLAN [ 878 | £96%
| 10751 | AAC | IEEE 802 11ax (160MHz, MCS8, S0pc da) WLAN [ 882 | t96%
10752 | AAC | IEEE 802, 11ax (160MHz, MCSS, 90pe de) WLAN 881 | +96%
10753 | AAC | IEEE B0Z 11ax (160MHz, MCS10, 80pc de) WLAN 8.00 | +8968%
| 10754 | AAC [ IEEE 802 11ax (160MHz, MCS11, 90pc dc) WILAN 894 | +98%
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10755 [ AAC | IEEE BOZ.1lax (180MHz, MCS0, 90pc de) WLAN BB4 | +96%
10750 AN IEEE BOZ. 11ax {100MHe, MC31, B8pu du) WLAM 8.77 | 8.8 %
10787 | AAC | IEEE B02 11ax (160MHz, MCS2, D0pc de) WLAN B77 | +86%
10758 | AAC | IEEE 802 11ax (160MHz, MCS3, BBpc da) = WLAN BAO | +96%
107509 | AAC | EEE BOZ T1ax (160MHz, MCS4. Sope de) WLAN B58 | 06 %
| 10760 | AAG | IEEE BO2 11ax (160MHz, MGSS, Bapc do} WLAN 649
10761 | AAC | [EEE BO2 T1ax (160MHz, MCS8, Bopc dc) WLAN 858
10762 | AAC | EEE B0Z T1ax (160MH2, MCS7. 98pc do) VILAN B4
10763 | AAC | [EEE BO! Hiax (160MMHz, MCSH, 20ps do} | WLAN 8.53
10764 | AAC | EEE B02 11ax (160MHZ, MCS9, B8pc do) | WLAN 8.54
10765 | AAC | EEE 802 11ax (160MHz, MCS10, 89pe dg) WLAN | BS54
10768 | AAC | EEE BOZ 11ax (160MHz, MCS11, 09pe do) WILAN 851
10767 | AAC | 5G NR {CP-OFDM, 1 RB, 5 MHz, QFSK, 15 kHz) 5G NRFR1TDD | 7.89 |
10768 | AAC G MR {CP-OFDM, 1 RB, 10 MHz, QFSK_ 15 kHz) 5CNRFR1TDD | B.01
| 10769 | AAC | 5G NR (CP-OFDM, 1 RB, 156 MHz, QFSK, 15 kHz) 5GNRFR17DD | &01
10770 | AAC t & NR {CP-OFDM, 1 RB, 20 MHz, OPSK, 15 kHz) 5GNRFR1TDD | 8.02
10771 | AAC | 3G MR (CP-OFOM, 1 RB. 25 MHz, OFSK, 16 kHz) BGNRFR1TDD | 802
10772 | AAC |5 _ 30 MiHz, DPSK, 15 kiHz) 5G NRFR1TDD | 8.23
10773 _| AAC | 6G MR (CP-OFDM, 1 RE. 40 MHz, OPSK, 18 kHz) | GGNRFR1TDD | 8.03
10774 | AAC | BG MR (CP-OFDM, 1 RS, 50 MHz, OPSK, 18 kiHz} 505 NR FR1TDD | 8.02
[10776_| AAG | 5G NR (CP-OFOM, 50% RB, 5 MHz, OPSK, 15 kHz) 5G NRFR1TDD | A.31
[ 10776 | AAC | 6G NR (GE- .OF DM, 50% RB, 10 MHz, QFSK, 15 kHz) 5G NR FR17TDD | 8.30
(10777 | AAC | 5C NR (CP-OFDM, 50% RB, 16 MHz, QFSK, 15 kHz) 5G NR FR1TDD | 8.30
[ 10778 [ AAC | 5G NR (CP-OFDM, 50% RB, 20 MHz, OPSK, 15 kHz) 56 NR FR1 100 | 8.34
[ 10778 [ AAC | 5G NR (CP-OFDM, 50% RB. 26 MHz, OPSK, 15 kHz) 5GNRFR1TDD | 842
10780 | AAC | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 15 kHz) SENRFR1ITDD | 8.38
10781 | AAC | 5G WR (CP-OFDM, 50% R;_go_ MHz, QPSK, 15 kHz) 5G NRFR1TDD | 8.28
10782 | AAC | 5G NR (CP- QFDM, 50% R, 50 MHz, GPSK, 15 kHz) 5GNRFR1100 | 8.43
10783_| AAC | 5G NR (CP-OFDM, 100% RB| § MHz, QPSK, 15 kHz) 56 MR FR1 100 | 8.31
10784 | AAC | BG MR (CP-OFDOM,_100% RB, 10 MHz, QPSK, 15 kHz) 5G NR FR1 10D | 8.29

5G NR. (CE-GFDM, 100% RB, 15 MHz. QPSK, 15 kHz)

SGNRFR1TOD | 8.40

5G NR (CP- OFDivl 100% RB, 20 MHz. QPSK, 15 kHz)

SGNRFR1TDD | 8.3

_| BG NR (CP-OFDM, 100% RB, 25 MHz. QPSK, 15 kHz)

SGNRFR1TOD | B.44

503 NR (CP-OFDM, % 0% RB, 30 MHz, QPSK, 16 kHz)

GG HNRFR1TDD | 839

5G NR (CP- DFEIM 100% RB, 40 MHz. QPSK, 15 kHz)

5G NR (CP-OFDM, 1009 BB, 50 MHz, QPSK 15 KHz)

5G NR (CP-OFDM, 1 RE, & MHz, QPSK_ 30 kHz)

SGNRFR1TDD | 837
5G NR FR1TDD §.39

53 MR (CP-OF QPSK, 30 kHz)

DM, 1 RE. 10 MHz, |
5G NR (CP-OFDM, 1 RB, 15 MHz, OPSK, 30 kHz)

SGNRFR1TOD | 7.83

SGNRFRITOD | 782
5GNRFR1TDD | 7.05

| 5G NR (CP-OFDM, 1 RB, 20 MHz, OPSK, 30 kHz)

5G NR FR1 TDD 182

5 NR (CP- fJFI:JM 1 RE, 25 MHz, OPSK, 30 kHz)

SGNRFR1TOD | 7.84

SG NR (CP-OFDM, 1 RE, 30 MHz, QPSK, 30 kHz)

£C NR (CP-QFDM, 1 RB, 40 MHz, QPSK, 30 kHz)

5G NR FR1TOD

5G MR (CP-OFDOM, 1 RB, 50 MHz QPSK, 30 kHz)

5G NR (CP-OFDM, 1 RE, 60 MHz, CIFSK 30 kHz)

5G NR FR1 10D

7.82
SGNRFR1TOD [ 8.01
7.89
SGNRFR1TDD | 7.93

55 NR (CP-OFOM, 1 RB RB BO MHz, OPSK, 30 kHz)

EGMRFRA1TOD | 7.89

5G MR ([CP-OFDM, 1 RB, 80 MHz, OPSK, 20 kHz)

SGNRFR1TDD | 7.67

6G MR (CP-OFDM, 1 RB. 100 MHz, QPSK, 30 kHz)

5G NR FR1 TDD 7.03

| 5G NR (CP-OFDM, 50% RB, 10 Mz, QPSK, 30 kHz)

S5GNRFRITDD | A.34

EG NR t (TP l‘.}FDMJ 50% RB 15 MHz, QPSK, 30 kM)

5G NR (CP-OFDM, 50% RE, 30 MHz, QFSK, 30 kHz)

 SGNRFRITED { 8.37 |
SENRFR1TDD | 8.34

55 NR (CF-OFDM, 60% RB, 40 MHz, QFSK, 30 kHz)

5G NR FR1TDD B.34

5G MR (CP-CFDM, 50% RB, B0 MHz, QPSK, 30 kHz)

5G MR FR1TDOD 8.35

85 NR (CP-OFDM, 100% RB, 5§ MHz, QF 5K, 30 kHz)

SGNRFR1TOD | 8.38

6G NR {CP-OFDM, 100% RB. 10 MHz, QPSK, 30 kHz)

5G NR FR1 TOD 8.34

| 5G NR (GP- DFDM 100% RB, 16 MHz. QFSK, 30 kHz)

SGNRFR1TOD | 8.33

G NR (CP-OFDM, 100% RB, 20 MHz. QPSK, 30 kHz)

SGMNRFR1TDD | A8.30

| 10821 | AAC

5G NR (GP-GFDM, 100% RB, 25 MHz, QPSK, 30 kHz)

| 10822 | AAD

5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 30 kHz)
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10833 | AAC | 5G NR [CP-OFDM, 100% RB, 40 MHz, QPSK, 30 kHz) S5GNRFR110D | B.36
10824 | AAD | 5G NR (CP-OFDM, 100% RE, 60 MHz, QPSK, 30 kHz) 5G NR FR1TDD | B.38
10825 | AAD | 5G NR [CP-OFDM, 100% RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1 10D | B.41
10827 | AAD | 5G NR (CP-OFDM, 100% RB, 80 MHz, QPSK, 30 kHz) 5G NR FR1TDD | 842
10828 | AAE | &G NR [CP-OFDM, 100% RB, 80 MHz, OPSK, 30 kHz) EGNRFR1TDD | B.43
10828 | AAD | 3G NR (GP-OFDM, 100% RB, 100 MHz, GPSK, 30 kHz) 5G NR FR1T0D | 5.40
10830 | AAD | 5G NR (CP-OFDM, 1 RB, 10 MHz, GPSK_ 60 kiz) S5GNRFR1TOD | 7.63
10831 | AAD | 5G NR [CP-OFDM, 1 RB, 15 MHz, GFSK, 60 kHz) | 5GNRFR1TOD | 7.73 |
10832 | AAD | 4G MR (CP-OFDM, 1 RB, 20 MHz, QPSK. 60 kHz) — I'SGNRFRITOD | 7.74
10833 | AAD | 4G NR (CP-OFDM, 1 BB, 25 MHz, GPSK 60 kHz) BENRFR1TDO | 7.70
10834 | AAD | 5G NR {CP-OFDM, 1 RE, 30 MHz, QFSK, 60 kHz) 5GNRFR1TDD | 7.75
10835 | AAD | 5G NR (CP-OFDM, 1 RE, 40 MHz, GPSK, 60 kHz) SGNRFR1TDD | 7.70
10838 | AAE | 5C NR (CP-OFDM, 1 RB, 50 MHz, GPSK, 60 kHz) SGNH FR1TOD | 766
10837 | AAD | SC MR [CP-OFDM, 1 RE. 80 MHz, CPSK, &0 kHz) ECNRFRiTDD | 7.68
10839 | AAD | 6G NR (CP-OFDM, 1 RB, B0 MHz, OPSK, 60 kHz) 56 NR FR1TD0 | 7.70
10840 | AAD | 5G NR (CP-OFDM, 1 RB. 80 MHz. OPSK, 60 kHz) 5G NR FR1TDD | 767
10841 | AAD | 56 NR (CP-OFDM, 1 RB, 100 MHz, GPSK, B0 kHz) G NRFR1TDD | 7.71
10843 | AAD | 4G NR ([CP-OFDM, 50% RB, 19 MHz, QFSIK, 60 kHz) | SGMNRFR1TOD | 849
10844 | AAD | 6G NR (CP-OFDM, 50% RB, 20 MHz, OPSK, 60 kHz) 5GNRFR1TDD | 834
10846 | AAD | 5G NR (CP-OFDM, 50% RE, 30 MHz, QPSK, B kHz) | AGNRFR1TDD | 841
10854 | AAD | G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 60 kHz) 53 NRE FR1TDD | 8.34
10855 | AAD | 6G MR (CP-OFDM, 100% RB, 15 MHz, GPSK, 60 kHz) 5G NR FR1TDD | 8.36
10B5E | AAD | 6G WR (CP-OFDM, 100% RB, 20 MHz, QPSK, 60 kHz) 5CNF FR1T0OD | 8.37
10857 | AAD | 5G NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 0 kHz) | SGNRFR1TDD | 8.35
10858 | AAD | 3G NR {CP-OFDM, 100% RB, 30 MHz, QP SK, 80 kHz) 5G NR FR1TOD | 8.36
10859 | AAD | 56 NR (CP-OFDM, 100% RB, 40 MHz, QPSK, D kHz) SGNRFR1TDD | 834
10860 | AAD | SG NR (CP.OFDM, 100% RB‘. 50 MH: QP SK, 60 kHz) SEGNRFR1TDD | 841
10881 | AAD | G NR [CP-OFDM, 100% RB, 80 MHz, QP SK, 60 kHz) S5E MR FR1TDD | 8.40
108683 | A&D | 5G NR (CP-OFDM, 100% RB, 80 MHz, QPSK, 60 kHz) SSNRFR1TOD | 841
10854 | AAE | 5C NR (CP-OFDM, 100% RB, 60 MHz, QPSK, 60 kHz) _ - | 5GNRFR1TOD | 8.37
10865 | AAD_| 56 NR (CP-OFDM, 100% RB, 100 MHz. GPSK, 50 kHz) 5GNR FR1TDD | 841
10888 | AAD | 3G NR ([DFT-s-OFDM, | RB, 100 MHz, GPSE, 20 kHz) 55 NR FR1TDD | 588
10866 | AAD | 50 NR (DFT-s-OFDM. 100% RE, 100 MMz, OFPSK, 30 kHz) 5G NR FR1TOD | 5.89
10888 | AAD | 5G MR ([DFT-=-OFDM, 1 RB, 100 MHz, QPSK, 120 kHz) 5GNRFRZTDD | 575
10870 | AAD | 5G NR (DFT-s-OFDM, 100% RE, 100 MHz, OPSK, 120 kHz) 5G NR FRZTODD | 586
10671 | AAD | 5 NR (DFT-s-OFDCM, | RB, 100 MHz, 16QAM, 120 kHz) SENRFRZTDD | 575
10872 | AAD | 6G MR (DFT-s-OFDM, 100% RE,_100 MHz, 160AM, 120 kHzh SGNRFRZTOD | B.52
| 10872 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, 640QAM, 120 kHz) GG NRFR2TDD | B.A1 |
10874 | AAD | 56 NR (OF T-5-OF DM, 100% RB, 100 MHz, BAGAM, 120 kHzh S5GNRFRZTDD | 685
10875 | AAD | 5G NR [CP-OFDM, 1 RB, 100 MHz, QPSK, 120 kHz} 5E NR FRZ 10D | 778
108768 | AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz. QFSK. 120 kHz) SGHNRFRZTDD | 8.28
10677 | AaD | 6G NR ([CP-OFDM, 1 RB, 100 MHz, 160AM, 120 kiHz) SENRFRZTDD | 7.85
(10878 | AAD | 6G NR (CP-OFDM, 100% RB, 100 MHz, 160AM, 120kHz) | 56 NR FR2TOD | 8.41
10879 | AAD | 6G NR (CP-OFDM, 1 RB, 100 MHz, 64QAM, 120 kHz) SGNRFR2TDD | 8.12
[ 10880 | AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz, 840AM, 120 kHz) SGNRFR2TDD | 8.38
| 10881 [ AAD | 5G NR (DFT-s-OFDM, 1RE, 50 MHz, QPSK, 120 kHz) S5CNRFRZTDD | 5.75
10882 | AAD | 5 NR (DFT-s-0FDM, 100% REB, 50 Mbz, QPSK, 120 kHz) 5G NR FRZTDD | 596
10883 | AAD | 5G NR (DFT-=-DFDM, 1 RE, 50 MHz, 160AM, 120 kHz} SGMRFRZTOD | 8,57
| 0684 | AAD_| 5G NR (DF T-s-DFDM, 100% RB, 50 MHz, 1BQANM, 120 kkiz) 5GNR FRZTDD | 6.53
[ AAD |80 MR DFT.e-OFCIM, 1 BB, 50 MHx, B40AM, 120 kHz) EENR FRZ 10O | &8t
AAD | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, 64080, 120 kHz) SGNRFRZTDD | 685
AAD | G NR (CP-OFDM, 1 RE, 50 MHz, QPSK, 120 kHz) SGNRFRZTDD | 7.78
AAD | 66 NR (CP.OFDOM, mc-% RB. 50 MHZ QPSK, 120 kHz) SG HWR FR2 TDD | 8.35
AAD | 5C NR (CP-OFDM, 1 RB, 50 MHz, 16QAM, 120 kHz) GG MNRFRZTOD | 802
AAD | 60 NR (CP-OFDM, 100% RB. 50 MHz, 160AM, 120 kHz) SGNRFR2TDD | 840 |
AAD | 5G NR (CP-OFDM, 1 RB. 50 MHz. 84GAM, 120 kHz) GG NR FRZ TDD | 8§13
AAD | 5G NR (CP-OFDM, 100% RB, 50 MHz, B40AM, 120 kHz) 5G NR FR2TDD | 8.41
| 10897 | AAD | 5G NR (OFT-s-OFOM, 1 RB, 5 MHz, OPSK, 30 kHz) SGNRFR1TDD | 566
10888 | AAD | 5G NR (OFT-s-OFDM, 1 RB, 10 MHz, OFSK, 3T kHz) 5G NR FR1TDD | 567
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10888 | AAD [5G MR [DFT-5-OFCM, 1 RE_156 MHz, QFSK, 30 kHz) EGNRFRITOD | 6687 | =6.6% |
10800 | AAD | 5G MR (DFT-s-OFDM, 1 RE, 20 MHz, OPSK, 30 kHz) SCNRFRITDD | 688 | 96%
10801 | AAD | 50 NR (DFT-s-OFCM, 1 RB, 25 MHz, GPSK, 30 kHz) SGMRFRITDD | 568 | +56%
10902 [ AAD | 5G NR (DFT-s-OFDM, 1 RB. 30 MHz, QPSK, 30 kHz) SGNRFR1TDD | G588 | +06% |

10903 | AAD | 5C MR {DFT-s-OFDM, 1 RE, 40 MHz, ©PSK, 30 kHz) SGNRFRITDD | 6588 | :96%
10904 | AAD | 5G MR (DFT-5-OFDM, 1 RE, 50 MHz. QPSK, 30 kHz) ECMRFRITDD | 5BA | t06%
10805 | AAD | 5C MR {DFT-s-OFDM, 1 RB, 60 MHz, QPSK, 30 kHz) SGNRFR1TDD | 568 | +tB6%
10906 | AAD | 5G NR (DFT-5-OFDM, 1 RE, 80 MHz. GPSK, 30 kHz) SGNRFR1TOD | 568 | $06% |
10807 | AAD | 5G NR (DFT-5-OFDM, 50% RB, 5 MHz, OFSK, 30 kHz) SGHNRFRITOD | 578 | +86%
10508 | AAD | 5G MR (DFT-2-OFDOM, 50% RB, 10 MHz, OPSK, 30 kHz) BGHRFRITOD | 683 | +8.6%
10909 | AAD | 5G NR (DFT-s-DFDOM, 50°% RB, 15 MHz, QPSK, 30 kHz) SGNRFRITOD | 6596 | +06%
10910 | AAD | 5G NR (DFT-s-DFDM, 50% RB, 20 MHz, OPSK, 30 kiHz) SGNRFRITOD | 583 | t968%
10811 | AAD | 5G NR (DFT-5-OFDM, 50% RB, 23 QPSK, 30 kHz) SGNRFRITOD | 583 | +96%
10812 | AAD | 5G MR (DFT-=-OFDM, 50% RB, 30 PSK, 30 kiz) GGNRFR1TOD | 584 | :06%
10813 | AAD | 5G NR (DF T-s-OFDM, 50% RB, 40 MHz, QPSK, 30 kHz) | 5GHRFR1ITOD | 584 | +08%
10914 | AAD | §G MR (DFT-s-OFDM, 50% RB, 50 MHz, QPSK, 30 kHz) S5GNRFRI1TOD | 5B5 | £86%
10915 | AAD | 5G NR (DFT-s-DFDM, 50% RB, 80 MHz, OPSK, 30 kHz) 5GNRFR1TOD | 5B3 | +8.6%
108168 | AAD | 5G MR (DFT-s-0F DM, 50% RB, 80 MHz, QPSK, 30 kHz) SG MR FR1TOD | 587 | +8.6%
10617 | AAD | 5C NR (DFT-s-OFDM, 509 RB, 100 MH=_QPSK, 30 kHe) SGNRFRITOO | 5084 | +868%
10818 | AAD | 5G NR (DFT-s-OFDM. 100% RB, 5 MHz, QPSK, 30 kiz) SGMRFR1T0D | 5.86 | +86 %
10810 | AAD | 5G NR (DFT-s-OFDM, 100% RE, 10 MHz, OPSK, 30 kHz) SGMNRFR1TDD | 586 | +96%
10920 | AAD | 5G NR (DFT-s-OF DM, 100% RB, 15 MHz, QPSK, 30 kHz) SGHRFRITOO | 567 | t96%
10921 | AAD | 6G NR ({DFT-s-OFDM, 100% RE, 20 Mz, OPSK, 30 kHz) SGNRFRITOD | 584 | 286%

| 10822 | AAD | 5G NR (DF I-s OFDM, 100% RB, 25 MHz, QFSK, 30 kHz) SGMNRFR1TOD | 5B2 | +96%
10823 | AAD | 5G NR (DFT-s-OF DM, 100% RB, 30 MHz, QPSK, 30 kHz) 5GNRFR1TOD | 564 | +96 %
10824 | AAD_| 5 NR (DFT-s-OFDM, 100% REB, 40 Mz, QPSK, 30 kHz) SGNRFR1TDD | 584 | 4106 %

[ 10925 | AAD 1, 100% RE, 50 MHz, QPSE, 30 kHz) SGMNRFR1TOD | 585 | t86%

| 10%268 | AAD . 100% RB, B0 MiHz, QPEK, 30 kHz) SGMNRFR1TDD | 5B4 | +96 %
10827 | AMD | 5G MR (OFT-5 OFDM. 100% RB, 80 MHz, GPSK, 30 kHz) | SGNRFR1TOD | 5.94 | +96% |
10028 | AAD | BG NR (DFT-s-OFDM, 1 RB, § MHz, OPSE, 15 kHz) SGNRFR1FOD | 552 | 406 %
10928 | AAD | 5G NR (DFT-3-OFDM, 1 RB, 10 MHz, QPSK, 15 kHz) SGNRFR1FOD | 5.52 | +968%
10830 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 15 MHz, QPSK, 15 kHz) SGMNRFR1FDD | 552 | +8.8%
10831 | AAD | 50 NR (DFT-s-OFDM, 1 RB, 20 MHz, QPSK, 16 kHz). BGNRFR1FDD | 551 | +86 %
10932 | AAB | BG NR (DFT-s-OFDM. 1 RE, 25 MHz, QPSK, 15 kHz) _ SGMRFR1FOD | 651 [ +88%
10933 | AAA | 6G NR (DFT-s-OFDM. 1 RE, 30 MHz, QPSK, 15 kHz) SGMRFR1FOD | 551 | +06%
10934 | AMA | G NR (DFT-s-OFDM. 1 RB, 40 MHz, QPSK, 15 kHz) SGNRFR1FOO | 5561 | +896%
10925 | AAA | 5G NR (DFT-s-OFDM, 1 RE, 50 MHz, QPSK, 15 kHz) SGMRFR1FDD | 551 | +968% |

| 10836 | AAC | 5G NR (OFT-s-OFDM. 50% RB, 5 MHz. QPSK. 15 kHz) SGNRFR1FDOD | 590 | +96%
10837 | AABR | BG NR (DFT-s-OFDK. 50% A8, 10 MHz. QPSK, 15 kHz) SGMRFR1FDOD | 577 | +868%
10938 | AAB | 5G NR (DFT-s-OFDM. 50% RB, 15 MHz. QPSK, 15 kHz) SGNRFR1FDD | 580 | +86% |

[10838 | AAB | 5G NR (DFT-5-OF DM, 50% RB, 20 MHz, OPSK, 15 kHz)_ EGNRFR1FDD | 582 | 208 %

| 10840 [ AAB | 5G NR (DFT-s-OFDM, 50% RB, 25 MHz, OPSK, 15 kHz) SGNRFR1FDD | 589 | +06% |

| 10841 [ AAB | 5G NR (DFT-s-OFDM. 50% R, 30 MHz, QPSK, 15 kHz) SGNRFRIFOD | 683 | :8.6%

[ 10942 | AAB | BG NR (OFT-5-OFDM, 50% RB, 40 MHz, QPSK, 15 kHz) SCNRFRTFDD | 585 | +0.6%

| 10843 | A&B | 5G NR (OFT-s-OFDM, 50% RB, 50 MHz. QPSK, 15 kHz) SGNRFR1FOD | 555 | +9.6% |
10844 | AAB | 6G NR (DFT-s-OFDM, 100% RE, 5 MHz, OPSK, 15 kHz) EGMRFRIFDD | G581 | #0.6% |
10945 | AAB | &G MR (DFT-s-OF DM, 100% RE, 10 MHz, OPSK, 15 kHz) SGNRFR1FOD | 585 | $86%
10848 | AAC | 50 NR (DFT-s-OFDM, 100% RB, 15 MHz, QPEK, 15 kiHz) EGMNRFR1FOD | 6583 | 86% |
10847 | AAB | 5G NR (DFT-5-OF DM, 100% RB, 20 MHz, QPSK, 15 kHz) SGMRFR1FOD | 587 | 296% |
10948 | AAB | 5G NR (DFT-s-OFDM, 100% RE, 25 MHz, QPSK, 15 kHz) EGNRFR1FDO | 584 | +06%
10948 | AAB | 5G NR (DFT-s-OFDM, 100% RE, 30 MHz, OPSK, 15 kHz) GENRFR1FDD | 687 | +96% |

| 10850 | AAB OFDM, 100% RB, 40 MHz, QPSK, 15 kHz) | SGNRFR1FOD | 6594 | 296% |
10951 | AAB | 6G NR (DFT-5-OFDM, 100% RE, 50 MHz, QPSK, 15 kHz) SGNRFRI1FDD | 582 | +06%
10952 | AAB | 50 NR OL [GP-OFDM, TM 3.1, 5 Mz, 64-QAM, 15 kHz) SGNRFR1FDD | 8.26 | +86%
10853 | AAB | 5G NR DL (CE.OFDM, TM 3.1, 10 MHz, 84-0AM, 15 kiz] SGMNRFR1FDD | 816 | +86% |
10954 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-0AM, 15 kHz) SGNRFR1FDO | A23 | £ 36% |
10855 | AAB | 5G NR DL (CP-OFDIM, TM 3.1, 20 MHz, 64-0AM, 15 kHz) SGMRFR1FDD | 8.42 | $968% |
10956 | AAB | 5G NR DL [CP-OFDM, TM 3. 1. 5 MHz, B4-OAM, 30 kHz) | SGNRFR1FOD | B8.14 | $96 %
10857 | AAC | 5G NR DL ({CP-OFDOM, TM 3.1, 10 MHz, 64-0AM, 30 kHz) SGNRFR1FDD | B.31 | +96%
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10558 | AAB | 53 MR DL {CP-CFDM, TM 3.1, 15 MHz, B4-0AM, 30 kHz)

5 | AAB | 50 NR DL (CP-OFDM, T 3.1 20 Mz B4-GAM, 30 kHz]
0 | AAB | 5G NR DL {CP-OFDM, Th 3.1, 8 MHz. 64-QAN, 15 kHz)

i1_| AAB_| 50 NR DL (CP-OFDM, T04 3.1, 10 bHz, 58-0AM, 15 kHz)
[5G NR DL {CP-OFDM, TM 3.1, 15 MHz, 64-0AM, 15 k)
3G NR DL (CP-OFDM, TM 3.1

(10965 | AAB | 5G NR DL {CP-OFDM, TM 3.1, , B4-QAM, 30 hHz)
[ 10967 | AAB | BG NR DL (CP-OFDM, TM 2.1, 20 MHz, 64 0AM, 30 kiHz)

10968 | AAB | 5G NR DL (CP-OF DM, TM 3.1, 100 MHz, B4-GAM, 30 kHz)

10872 | AAB | 5G NR (CP-OFDM,_ 1 RB, 20 MHz, QPSK_ 16 kHz)
10673 | AAB | 6G NR (DFT-5-OFDM, 1 RB, 100 MHz, QPSK, 30 kHz)
(10974 | AAB | 5C NR (CP-OFDM, 100% RB, 100 MHz, 256-0AM, 30 kHz)

G NR FR1FDD | 681 |
5G MR FR1 FOD | B.33 |
B EG WR FR1 TDD 832 |
___| SGNRFRITDD | 9.36
5G NR FR1TDD | 9.40
S5GNR FR1TDD | 956
SGNRFRITOD | 8.28
| SGNRFRITDD | 637
| 5G MR FR11DD | 9.58
£ 942
5G MR FR1 TOD | .49
| 56 NR FR1 7DD _11 58 1_9_@%
| SGMRFR1TOD | 906 | +96%
|GGNRFRITDD | 1028 [ +06%

= Uncertainty is determined vsing the max. deviston from lnear response applying redangular distribulion and is expressed for the

squi'e of (he field valie

Certificate NoiZ2 1 -60025
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APPENDIX D DIPOLE CALIBRATION CERTIFICATES

'.r"_,

ﬁ n Collsbaration with .11' Ll",lu HH
&777 s p e ag A
S CAUBRATION LABORATORY m CN As

Add: Mo,52 HusYusnBei Road, Haidian Digirict, Bejing, 100191, Chi T": it :5 CMIEHMiUH
Tel: #86-10-62304633-2079  Fau: +86-H-62304635-2504 'fh.l..'n*' CHNAS LOSTO
E-maal: citlirdchinalil, com hitpfwoww chimaitl e

Client ATC Certificate No:  Z21-60438

CALIBRATION CERTIFICATE

Objeet DEIEY2 - SN 4d103

Calibration Proceduna(s) EF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: October 27, 2021

This calibration Cerlificate documents the traceability to national standards, which realize the physical units of
measurements (51), The measurements and the uncertainties with confidence probakbility are given on the following
pages and are part of the certificate

All calibrations have been conducied in the closed laboratory facility: environment temperature (2243 and
| hurmidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Ceriificale Mo.) Scheduled Calibration
Power Meter NRP2 108277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor  NRPBES 104201 24-Sep-21 (CTTL, No.J21X08328) Sep-22
Reference Probe EX30DV4 | SN 7517 03-Feb-21({CTTL-SPEAG No.Z21-80001) Fab-22
DAE4 SN 1556 15-Jan-21{SPEAG Mo DAE4-1556_Jan21) Jan-22
Sacondary Standards D # Cal Date {Calibrated by, Certificate Mo.) Scheduled Calibration
Signal Genarator E4438C | MY49071430  01-Feb-21 (CTTL, No.J21X00593) Jan-22
MNetworkAnalyzer ES071C | MY46110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22

Mame Function Signature

Calibrated by Zhao Jing SAR Test Engineer é-‘ﬂ

[
Rerviawad by; Lin Hac SAR Test Engineer ‘Fﬁj‘:%
Approved by: Qi Dian 1
yuan SAR Project Leader é{;—.—@
o

|ssued: October 31, 2021
This calibration certificate shall not be reproduced except in full without written asproval of the laboratory.

Ceatificate No: 22160438 Page 1 of 6
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In Collaborabon with

i aly A 5 e a
&= 777 =B q
1‘ CALBRATION LABORATORY
Adif; Mo.52 Hus'YumnBei Road. Haidian Disiricy, Beijing, 1000191, Clina
Tl +86-10-62304633-2079 Fay: +86-1-62304633-2504
E-mail: ettlialchinakt],com It hinnitl.en
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y.z
MNiA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b} IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2018

c) IEC 62208-2, “Procedure to measure the Specific Absorplion Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
J0MHz to 6GHz)", March 2010

d) KDBB65664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

s Antenna Farameters wilh T5L: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantorm section, with the arms oriented
parallel to the body axis.

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

« FElecirical Dalay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required.

e SAR measured: SAR mzasured at the staled antenna input power.

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

e SAR for nominal TSL perameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncerainty of measurement is stated as the standard uncerainty ol‘
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approxirmately 95%. |

Certificale MNo: 22160438 Page 2 0f 6
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P ; In Collaboraticn with
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— 7 T FT
- I 1 l CALIBRATION LABORATORY

Athl: Nio 52 HunYuanBei Road, Haidian District, Beijing. 100191, Ching

Riel: = 8- | D-62304633-2079 Fax: +86-10-62304635-2 504
E-mail: citliptehinand.com hitpoww chinanlen
Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Fhantom Tripte Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx. dy, dz = 5 mm
Fraequency B35 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations were appiied.

Temperature Permiltivity Conductivity
Mominal Head TSL parameters 220°C 415 I 0.90 mho/m
Measured Head TSL paramaters (22.0+£0.2)°C 416 %6 % 080 mhedm £ 6 % |
Head TSL temporature change during test|  <1.0°C S

SAR result with Head TSL

SAR averaged over 1 cm’ {1 g of Head TSL Condition

SAR meagured 250 mW input power 2.42 Wihkg

SAR for nominal Head TSL parameters narmalized to 19 0.65 Wikyg + 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured 250 mWy input power 1.57 Wikg

6.27 Wikg * 19.7 % (k=2)

SAR for nominal Head TSL parameters | normalized to 1W

Certificate No: 22| -60438 Page 3 of &
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CALIBRATION LABORATORY

Akl: Mo, 32 Hua'YieanHed Raowd, Haidiam District, Beijing. 100191, China
Tel: +86-10-62304633-2079 Fa: 486 623046332504
E=mnil; citli@lchinoiil.com lutpedfwwwechingl.en

Appendix (Additional assessments outside the scope of CNAS LOST0)

Antenna Parameters with Head TSL

Impadance, iransformed fo feed point 52.70- 0.83j0

Raturn Loss -31.3dB

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.303 ns

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

The dipole is made of slandard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the secend arm cf the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, emall end eaps are added fo the dipole arms in order to improve matching when loaded
according to the position as exolained in the “Measurement Conditions™ paragraph. The SAR data ara not
affectad by this change. The overall dipole length is still aceording to the Standard.

Mo excessive force must be applied to the dipale arms, because they might bend or the soldered
connections near the feedpoini may be damaged

Additional EUT Data

@lnufantured by SPEAG

Certificate No: Z21-60418 Puge 4 of &
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CALIBRATION LABDRATORY

Achi; No.52 HuaYosnBel Rosd, Haldkn Ddstider, Reifing, 100191, Ching

Teel: + 8 1{-62504633-2079 Fait: +86- 1623046352 504
E-mail: ettlfehinntil,cam ttpetwwwechinanlcn
DASYS Validation Report for Head TSL Date; 10.27.2021

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V - SN: 4d103
Communication System: UID 0, CW; Frequency: 835 MHe; Duty Cyele: 1:
Medium parameters used: 7= 835 MHz; o= 0.904 S/m; & = 41,62; p = 00D kg/m’
Phantom section: Right Scction

DARYS Configuration:

+  Probe: EX3DV4 - SN7517; ConvF(9.81, 9.81, 9.81) (@ 835 MHz; Calibrated:
2021-02-03

«  Sensor-Surface: |.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1556; Calibrated: 2021-01-15

+  Phantom: MFP_V5.1C (20deg probe tilty; Type: QD 000 P51 Cx; Serial: 1062

+  Measurement SW: DASYS2, Version 52,10 (4); SEMCAD X Version 14.6.14
(7501)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)Cube 0: Measarement grid: dx=5mm,
dy=3mm, dz=5mm

Reference Value = 38,95 V/m; Power Drift = 0,00 JB

Peak SAR (extrapolated) = 3.77 Wik

SAR(L g) =2.42 Wikg; SAR(10 g) = 1.57 W/kg

Smallest distance from peaks to all points 3 dB below = 19,4 mm

Ratio of SAR at M2 1o SAR at M1 = 64.3%

Maximum value of SAR {measured) = 3.29 W/kg

dB
1}

-2.15
-4.30
-b.44

-B.59

10.74 —

0 dB =3.29 W/kg = 5.17 dBW/kg

Certificate No: Z21-60438 Pape S of &
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Impedance Measurement Plot for Head TSL
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-L...-' CALIDEATION LABDRATORY U CNAS?EH“

Adil; Mo 51 Xuargusss Road, Hividim Dighnie, Beipng, 100091, Chios "'d' Mmﬁﬁ, ||:|H
Tel HIG-0-62304633-2079  Fun: +86-1 0623040532304 :m.l, CMAS LESTO
Eammail: cotkiichiranl.com litpeitvww.chinalil en

Client BACL r{:_arljlinaha MNo:  Z20-60411

CALIBRATION CERTIFICATE

Oibpect D1800MV2 - BN: 2diE

Calibration Procadurs(s) FEZ11-003:01
Calibration Procedunes for dipole validation hits

Calbration dabe: October 15, 2020

This calibration Certdicate documents the traceabdity to national standards, which reafize the physical units of
measuemantsSl). The measurements and the wcetaimies with conlidenca probability are given on the fallowing
pages and are part of the cartificate

All calibrations have been conducted In the closed laboratory faclity. environment lemperalurel22e3°C and
humidily<70%.,

Calibration Equipment used (MATE oifical for calibration)

Primary Standards I Cal Date(Calibrated by, Certlicale No)  Scheduled Calibration
Power Matar  NRP2 105278 12-May-20 (CTTL, No J20X02965) May-21
Powar sensor  NRPEA 101369 12-May-20 (CTTL, Mo J20X02065) May-21
ReferenceProbs EX30NE | BN 3817 M-Jan-20{5PEAG, No.EX3-3617_Jan20) Jan-21
DAES SN 7T 1-Fab-20{CTTL-SPEAG Mo Z20-80017) Feb-21
_Secondary Standards in# Cal Date{Calibrated by, Cartificate No.) Scheduled Calibralion
Signal Generalor EAGIAC | MY49071430  25-Feb-20 {CTTL, No J20X00515) Feb2i
MebworkAralyzer ESOTIC | MY4B110673  10-Feb-20 (CTTL, No,J20K00515) Feb-21

Nama Function Signabure
Calibcated by Zhao Jing SR Test Enginaar ﬁ
Reviewad by: Lin Hao SAR Test Enginesr ‘ﬂTF ‘}%
Approved by: Qi Dianyuan SAR Project Leader e

Issusd: Octobar 22, 2020
This calibration cerlilicale shall nof be reproduced excapt in il without writien approval of the laboratony

Cestificate Mo: Z220-60411 Page 1 of &
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4
CALIRATION LABDRATORY
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Akl b 5 Xuoyuan Road. Haidian Dsiviet, Beiisg, 100191 Chine
Tel: +86-10-62104633- 1070 Faoc +86-10-62304633-2504
E-mudl: cinkifehinmel com g o, chinagil.en
lossary:
TSL tissue simulaling liquid
ConvF sansitivity in TSL / NORMx v,z
A naot applicabde or not measured

Calibration is Performed According to the Following Standards:

a) |[EEE Sid 1528-2013, "|EEE Recommeanded Practice for Determining the Peak
Spatlal-Averaged Specific Absorption Rate (SAR) in the Human Head fram Wireless
Communications Devices: Measurement Technigues®, June 2013

b} IEC 62208-1, "Measurement procedure for assessment of specific absarption rate of human
expasure to radio frequency fields from hand-hald and body-mounted wiraless
communication devices- Part 1 Davica used next 1o the ear (Frequency range of 300MHz o
GGHz)", July 2018

e} |EC B2200-2, "Procedurs to measure the Spoecific Abscrplion Rate (SAR) For wireless
communication devices used In close proximity to the husan body (frequency range of
30MHz 1o 6GHz)", March 2010

o) KDBESGHEE4, SAR Measurament Requirements for 100 MHz to 6 GHz

Additional Documentation:
e} DABY4/5 Syatem Handbook

Methods Applied and Interpretation of Parameters:

+ Measuremeant Conditions: Further details are available from the Validation Repor af the end
of the certificate. Al figures stated in the certificate are valid at the fraquency indicated.

= Anlenna Parametars with TSL: The dipoba ls mounted with the spacer to position ils feed
paint exacily below the center marking of the flat phantam section, with the arme oriented
parallal fo fha body axis,

« Feed Point Impedance and Refurn Loss: These parametars are measured with the dipole
positioned under the liquid flled phantom. The impedanca statad is transformed from the
maasurerment at the SMA connector to the feed point, The Relum Loss ensures low
reflected power. No uncertainly required.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty requirad.

s SAR measured: 3AR measured at the stated antenna input power,

= SAR normalized: SAR as measwed, narmalized to an Input pewer of 1 W at the antenna
conneclor,

*  SAR for nominal TEL paramafers: The measured TSL parameters are used to calculate the
nominal SAR result,

| The repored uncerlginty of measurement is staled as the standard umcertainty of
| Measurement multiplied by the cowerage factor k=2, which for a nomal distribution
{ Corresponds 10 a coverage probability of appreximately 95%.

Centiflcase Mao: Z20-60411 Page 2 af 6
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‘ — CALIBRATION LAEORATORY
Add: .51 Kusywn Road, Haldin Disier, [eifng, 100191, Chim

Tel: 4t | 62305332070 P +20-10-62 1046312504
E-smail: entbfchisanil com Bipcttwwwehinancn

Measurement Conditlons
DASY system configuiralion, B8 fa as nof given on page 1.
m '_I—i . s

DABY Varsion DASYE2 VEZ A0
Eﬂpulmn Advancad Iéxlrapaladm |
;ninm Tripla Fla.l Fl;anlu:n 851G

.Dlnunl:l Dipole Gender « TEL . 10mm - iF wilh Sipacar
.I;nm Secan Rtlll:duﬂ;].;l. | dy, dy, de =8 mm |

Frequensy | 1800 MHz 4 1 MHz

Head TSL parametors
The Icilowing paramalers and calcigslions were appled.
‘rump_qmur& Pun:nilllldt',' Conductivity

Mominal Heatd TSL paramatars ] C #0.0 1. #0 mlwaim

Measured Head TSL paramoters @20£02)°C W03ILE% | 141 mhomeB ¥
[I-Fiaﬂ TSl I.ampumur_n. zl:;wnga during test <0G | — - i

SAR result with Head TSL

SAR averagod over 1 o’ [ g} of I-_h!!:u-m ~ Cenditin ==
SAR meas uned 250 mWW Inpul powir B.68 Wikg
SAR far nominal Haad TSL parameters nammalized o 1W 0.3 Wikp 2 188 % (ke3)
BAR avaraged over 10 cii” (10 gl of Mead TAL " CormEan
s.ﬂ.thl_:aaumﬂ . 280 I'I"Mrillpﬁ.lfptll;hk!l' ﬁ.;ﬂ Wikg
@hr ;uamhul Head TSll._pammulm nammalized h:-.i';r'.r 0.8 '-I'n".lhg & 18.7 % [k=3] i
Cerlificate Ma: Z20-6041 Fage 3 of 6
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e CAUBRATION LABORATORY

Add: Mo 51 Xueyuan Head, Heidian Diatrict, Beijig, 100191, China
Tiel: +E6- 18-6330463 52070 Froc #86-00:8 2304633250
E-mmall: enilpichingt] com bampeftorvewchinatilcn

Appandix (Additional assessments outside the scope of GNAS LOSTO)

Antanna Parameters with Head TSL

: —
| Impedance, transformed o feed point I 47 (- 32000
[ Reham Loss - 27.0d8

General Antenna Paramaters and Design

Elactrical Delay {one dimction) 1.070 e [

Altar long term wse wilh 100W radiated power, anly a slight warming of the dipobe near Ihe feedpoind can
s measured,

The dipole & mace of standard semirigid comial cable. The center conduclar of the feeding line is directiy
connected to the second arm of the dipale. The artenna is therefore short-circuited far DC-signals. On same
of the dipoles, emall end caps are added 10 the dipole rme In arder to improwv maiching when laaded
according i the position as explained in the "Measurament Conditiong” paragraph. The SAR daia are not
affected by this change. The overall dipale langth is sfil accarding to the Standard,

Mo excessive force must be appied (o the dipole arms, becauss they rrisght bend or the saldarad
coenneclions near the feedpoinl may be damaged

Additional EUT Data

| Mmuianllulren by SPEAG

Ceriifhcate Mo: Z20.604] | Page & of &
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e CALBRATION LABORATORY

Al B 51 Xuzvenn Boad, ilakdian Distsig, Desjing, 19191, China

Tek: + = 10-52504G33-207% Fin #05-10-61 0006313504

E-tmil etibi@chinatiLoain Bt ovs chinai | oy

DASYS Validation Report for Hend TSL Dt 10,15.2020
Teat Laboratory: CTTL, Beijing, China
DAUTT: Dpobe 1800 MHz; Type: DISO0V2: Sevinl: DIS00V - SN 24014

Communication System: UID 0, CW; Frequancy: 1800 MHz: Duty Cycle: 12
Medium parameters used: £= 1800 MHz; 0 = 1,414 Sfm; & = 40.26; p= 1000 kgim?
Phantem section: Center Section

DASYS Configurmtion:

*  Probe: EX3DVA - SN36IT; ConvF(8.2, 8.2, 8.2) @ 1800 MHz: Calibimied:
20-01-30

+  Sensor-Surface: | Amm (Mechanical Surface Detection)

s [lectronics: DAE4 Sn771; Calibeated: 2020-02-10

*  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD000 PS| Cx; Serial: 1062

+  Measurement SW: DASYS2, Version 52,10 (4); SEMCAD X Version B 6. 14
(7483

System Performanes Checl'Zoom Scan (7xTa7) (TxTuTWCube 0; Measurcmen grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 9892 Vim; Power Drifl = 0,04 dB

Penk SAR (extrapolated) = 18.7 Wiky

SAR(I g)= .58 Wik SAR(10 g) = 5.15 Wikg

Smailbest clistance from peaks to all polats 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M| = 53.4%

Maximum value of SAR (measured) = 154 Wik

1047

-13.89

-17.36

O dB =154 Wikg = 1158 dBW/kg

Certificube Mo: Z20-60011 Page 3 of &
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Impedance Measuremant Plot for Head TSL

o
I S Smith fmi)e) scale LGS0E [FE pal) .
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¥ Erwi 18 Gl mi?ﬁlh

Certifleare No; Z20-60411 Page & of 6
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e :
Add: Mo.52 HuaYuanDel Roud, Huidion District, Beijing, 100191, Chi %, f,/f\‘\\:-‘: v CALIBRATION

Tel: +8i-10-62HM633- M7 Fax: +Hfi=] 06216532504 ,,m‘,.\ CNAS LOSTD
E-mnil: ciiligchinanl.com hitpefwwwcehinattLen
Client ATC Certificate No:  Z21-60438

CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d128

Calibration Procedure(s) FF-711-003-01

Calibration Procedures for dipole validation kits

Calibration date: Qctober 27, 2021

This calibration Certificate documeants the traceability to national standards, which realize the physical units of
measurements (51). The measuramants and the uncerainties with confidence probability are given on the following
pages and are part of tha cerlificate,

All calibrations have been conducted in the closed laboratory facility: environment lemperature (2243°C and
humidity=<70%.

Calibration Equipment used (M&TE sntical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificale No.) _ Scheduled Calibration
Power Meter MNRP2 108277 24-5ep-21 (CTTL, No.J21X0B325) Sep-22
FPower sensor  NRPES 104291 24-Sep-21 (CTTL, No.J21X083281 Sep-22
Reference Probe EX3DV4 | BN 7517 03-Feb-21{CTTL-SPEAG Mo .Z21-30001) Feb-22
DAE4 SN 1556 15-Jan-21{SPEAG No.DAE4-1556_Jan21) Jan-22
~Secondary Standards D # Cal Date {Calibrated by, Cerlificate No.) ‘Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-21 (CTTL, No.J21X00583! Jan-22
MNetworkAnalyzer ES071C | MY48110673  14-Jan-21 (CTTL, No. J21X00232) Jan-22
Mame Function Signature
Callbrated by: Zhano Jing SAR Test Engineer i

Reviewed by Lin Hao SAR Test Engineer ﬁ!ﬁi‘}‘%

| Approved by Qi Diamyuan SAR Project Leader ___ﬂérﬁ\___,

lssuad: October 31, 2021
This calibration certificate shall not bz reproduced except in full without written asproval of the laboratory

Certificate No: Z21-60439 Page 1 ol 4
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CALIBRATION LARBORATORY

Aukl: Mo 52 HunYuunBed Road, Haidian District. Beijing, 100091, China
Tel; +RG=10-62MH 63 3-H7% Fao: +86-10-62304633-2504
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lossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,y.z

MA 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: Measuremant Technigques®, June 2013

b) IEC 62208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
B6GHz)", July 2016

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

d) KDBBG5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

= Anfenna Parametfers with TSL The dipole is mounted with the spacer to position ils feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
pasitioned 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 uncartainty required.

» Electrical Defay: One-way delay between the SMA connector and the antenna feed point.
Mo 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 Mo: Z21-60439 Page 2 0f &
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Measurement Conditions
DASY system configuration, as far s not given on page 1.

DASY Version | DASYS52 W52.10.4
Extrap;I.a'linn I Advanced Extrapolation
Phantom Triple Flat Phantom 5,1C
Distance Dipole Center - TEL 10 mm with Spacer
Zoom Scan Resolulion dx, dy, dz = 5 mm
Freguency 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and caleulations were applied.
Temperalure Parmittivity Conductivity
Nominal Head iSL parameters 220°C 400 1._40 mhafm
Measured Head TSL parameters (22002 "°C 401 +6 % 1,38 mhaim = & %
| Head TSL termperature change during test =1,0°C | . ——

SAR result with Head TSL

SAR averaged over 1 e’ {1 @) of Head TSL Condifion
SAR measurad ] 250 mWiI;!nut-power 8.91 Wikg
SAR for nominal Head TSL parameters normatized to 1W 40.0 Wikg + 18.8 % (k=2)
SAR averaged over 10 ¢m’ {10 g) of Head TSL Condition ]
SAR measurad 250 mW input power 5.05 Wikg
| SAR for nominal Head TSL paramaters normalized to 1W 20,3 Wikg £ 18.7 % (k=2)
Certificate No: £2[-60430 Page 3of'6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed (o fead paint

54.70% 7450 |

Retumn Loss
|

General Antenna Parameters and Design

- 21.548 |

[ Electrical Delay (one direction)

1110 ns |

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

be measured,

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

Ne gxcessive force must be applied to the dipole arms, because they might bend or the soldered

connactions near the feadpoin: may be damaged.

Additional EUT Data

LManuTa.ciured by j SPEAG
Certificate Mo: 221-60439 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 10,27.2021

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: DI900V2; Serial: DI900V2 - SN: 5d128
Communication System: UID (), CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium parameters used: = 1900 MHz; o= 1379 S/m; & = 40.06; p = 1000 kg/m”®
Phantom section: Right Section

DASYS Configuration:

= Probe: EX3DV4 - SN7517; ConvF(7.81, 7.81, T.81) @ 1900 MHz; Calibrated:
2021-02-03

= Sensor-Surface: | 4mm (Mechanical Surface Detection)

= Electronics: DAE4 Snl556; Calibrated: 2021-01-15

«  Phantom: MFP_V35.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

»  Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14
(7301)

System Performance Check/Zoom Scan (7x7x7) (7x7x7WCube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 103 6 Vim; Power Drifl = -0.01 dB

Peak SAR {extrapnlated) = 193 W/kg

SAR(1 g) = 9.91 W/kg SAR(10 g) = 5.05 W/kg

Smallest distance from peaks to all peints 3 dB below = |0 mm

Ratio of SAR at M2 to SAR at M1 = 51.5%

Maximum value of SAR (measured) = 5.8 Wike

dB
1]

-3.76
-T.52

-11.27

-15.03

-18.79 -

0 dB = 158 W/kg = 11.99 dBW/kg

Certificate No: 721 -60439 Page s of 6
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Impedance Measurement Plot for Head TSL

Trl 511 vog Wag 10,00d85 Aef 0.00008 [FL]

" 71 1.9000000 Gnz -il. 516 @&

i 0 —
- N e
G
! *
50.00 L— g =
AN =11 Snith (Refe) Scale L.s0tu [F1 Del]

vl L.90000D0 GHz  S4.T08 @ T.4509 0 624, 13-

I Start 1,7 GHE [FE 100 He
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Acf: NS | Kiieysean Rovid, Hoielinm District, Beiging, 100151, Chisn 5, f,':_—"'-\'"‘-\e‘ v CALIERATION
""’rrm&‘\

Tel +B6 1001 HEIE-2079 Faa: +36-10-62 3016312504 CNAS LO5TD
E-muik: citbE@chinattleom Ittt chanaml zn
Client BACL Certificate No:  220-80412

CALIBRATION CERTIFICATE

Objact D2450W2 - GN; TR1

Calibration Procedurals) FE-Z41-003-01

Calibralion Procedures for dipaks validalion kits

Calibration date: Oclober 13, 2020

This calitwation Cerlificale documens the traceabikty to nabonal standards, which realize the physical unte of
| maasuramants(S1], The measurements and the uncartaintzs with cenfidence probability are given on the foliowing
pagas and are part of the cedificale.

All calibrations have been conductad in the closed mboratory facility. smironment temperatureiz2 3 e and
humibdity=<70%.

Calibration Equipment used (METE critical for catration)

‘Primary Standards D8 Cal Date{Calibrated by, Certificate No,) _ Seheduled Gabration
Power Mater HRP2 1062TE 12-May-20 (CTTL, Mo J20X02965) May-21
Power sensor  NRP&A 1013649 12-May-20 {CTTL, Mo, J20M02965) kay-21
ReferenceProbe EX3DV4 | BN 3617 A0-Jan-20[SPEAG, Mo EX3-3617_Jan20) Jan-21
DWRE4 SN 7T 10-Fab-20{CTTL-SPEAG, No.£30-60017) Fab-21
Sacondary Standards I # Cal Date{ Calibrabed by, E_ﬂr"_‘t?ilﬂ tlu_]- Beheduled Calibralion
Signal Generator E4438C | MY4B071430  26-Feb-20 (CTTL, MoJ20X00516) Feb-21
MetworkAnalyzer ESOTAC | MY4E5110873  10-Feb-20 (CTTL, Mo.J20X00515) Feb-21

Mame Funetion Signatura

Coalivemted by Zhaa Jing SAR Test Enginger

Raviewad by: Lin Heo SR Test Enginear I 'fﬁFé{;
Approved by: 0l Dianyian SAR Project Leader e AR L

Izziiid: Oclobar 22, 2020
This calibration cerlificale shall not ba reproduced except in full withoul wrilken approval of the |laboratory.

Certificaty Ma: Z20-60412 Page & of &
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CALIRATION LABORATORY
Adil: Win, 51 Kumywom Hoad, Hnidion Distrct, Beijmg, 10019, Chinn
Tel: +EG-10-623H633-20T% Froiz +B0=10-62304633-7 504
Eamail: ootk hinatibeam s, chinaitlon
Glossary:
TEL tigsue simulating liguid
CanvF sensifivily in TSL f NORMx,y.z
A neot applicabbe or not measured

Calibration is Parfarmad According to the Following Standards:

a) |EEE Std 15628-2013, "IEEE Recommended Practice for Dotermining the Peak
Spatial-Averaged Specific Absarption Rale (SAR) in the Human Head fram Wireless
Communications Devices: Measurement Technigues®, June 2013

b} IEC 62209-1, "Measurement procedurs for assessment of spacific absorption rate of human
exposure bo radic frequency fields from hand-held and body-mounted wiraless
communization devices- Part 1: Device used nexl to the ear (Frequency range of 300MHz to
BGHz)", July 2016

o} IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) Far wireless
communication devices used in close proximity to the human body (frequency range of
J0MHz to BGHz)", March 2010

d) KDB86E5S6E64, SAR Measuremeant Requiremants for 100 MHz to 8 GHz

Additional Documentation:
e) DASY4/5 Systemn Handbook

Matheds Applied and Interpretation of Parameters:

+  Measurement Condilions: Further details are avallable from the Validalion Report at the end
ot the cerificate, All figures slated in the cerfificate are valid at the frequency indlcated.

= Antenna Paramaters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the contar marking of the flat phantom section, with the arms arented
paraliel 1o the body axis,

= Feed Poinl impediance and Relum Loss: These paramelers are measirad with the dipole
positioned under the liquid filed phantom. The impedance stated is transformed from the
measurament at the SMA connecior to the feed point. The Relurn Loss ensures low
reflected powar. Mo uncarainty required.

+  Elecincal Delay: One-way delay between the SMA connector and the anlenna feed paint,
Mo uncerainty required.

«  SAR measuned: SAR measured at the stated antenna input power,

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

«  SAR for nominal TSL paramelers; The measured TSL parameters are ugad to calculate the
nominal SAR result,

The reported uncerainly of measurement |s stated as the standard uncertainty of
Measurement multipied by the coverage faclor k=2, which for a nomal distribution
Comesponds o a coverage probability of approximately 85%.

Certifleans Mo: 220-6(:12 Page 2 of &
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Measurement Gonditions
[ASY systam conliguralion, as far as nol given on page 1.

DASY Version RAGYIE a2 104 J
Extrapolation Adwanced Exlrapalation

Phantom Triple Fial Phanlom 5.1C

Distance I‘lemm\tu -EL i 10 mim with Spacer

Zoom Scan Resalutlon o, dy, dz =& mm

Froquiency 2450 I'dll:: +1MHz |

Head TSL parameters
The foflowing parametars and calculations were apolisd

Tamperature Prmmidttiwity 1 Conductivigy .

Nominal Hoad T5L paramoters 2207 382 180 mom

Measured Hanel TSL parametors (220802 5C T ES:R 1 MI rrlhm'rn +8%
l;m T5L temperature change duving l'-ae? =] I:IE_ ! i —--

SAR result with Head TSL

SAR avaraged over 1 cm’ {1 g) of Hoadl TSL Candifian

SAR measurad 25&m';.ﬁ'-r|pl.l poswnr 13.3 Wikg

SAR Tor nominal Head TSL paramaters noemalzed o 18 530 Wikg £ 10.8 % (k=2]

SAR averagad aver 10 cm’ (10 g) of Head T5L Condition )

SAR moasured Z50 mV input powar 6.12 Wik ]

SAR for nominal Head TSL paramesars nurmn‘i:la;dll.‘o W :-!.4'I.I'|I'|'h;t 18.7 % (k=2)
Certificate Mo; £30-00412 Page 1 af o
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Appendix (Additional assessments outside tha scope of CNAS LO&TD)

Antenna Parameters with Head TSL

Pllpqrtanl;a. transtonmad fo faec) paint 53,60+ 4,03 0
Fntum Loas | - 26.7dB j
LS L m—— — —

General Antenna Paramators and Design

| Elncinical Datay (ane direotion) 1082 ns

Adtar long larm vse with 100W radiated power, only a slight warming of the dipeie neayr the feedpoint can
b2 measunzd,

The digale is made of slandard semingid coaxial cable, The camer condustar of the feading line is directly
connected 1o the sacond arm of the dipale. The artenna is therefore shom-circultes for DC-signals On some
al ihe dipoles, small end caps are addad 1o the dipale arms n ordar to improve madching when loadad
according b ihe posilion as exptained in the "Measuramant Condilions” paragraph. The SAR data are nal
affected by this change. The owerall dipole lemgih is sl according o fhe Standerd,

Mo excesgive forca must be apgied to the dipole arms, becauss they right bersd or the solderad
cennechions near the feedpoint may be damaged,

Additional EUT Data

L

Manufaciured by SPEAG

Cartificate Ko: Z20-60412 Page 4 of o

Page 44 of 52




Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS211123-60257E-SA

#WJ In Colfabamtion witk -

s p e a g
‘.—-' CALIBRATION LABGRATORY

Adik Ma51 Xueyuan Roud, Hidiss Pistrice, Beiig, 100191, Chins
Tk # B 10:AZI08613-2079 Fas: +BS-10-825H633-2 504
E-mnil oiil & chinsinl comm biti peissnere, chiinar Lon

DAEYS Walidmtion Report for Head TSL Daoe: 100132020
Test Laboratory: CTTL, Beijing, Ching
DUT: Dipole 2450 MHz; Type: D24SOVE; Serial: D450V - SN 751
Communication System: LITE 0, CW; Froquency; 2450 MHz; Duty Cyele: |:]
Medium paramieters used: £= 2450 MHz; o = 1809 Sim; ¢ = 39.02; p = 1000 kpm’
Fhantom section: Center Section
DASYS Configaration:

«  Probe: EX3DVY - SNIGLT; ConvF(7.65, 7.65, T.65) it 2450 MHz; Calibrated:
2020-01-30

+  Sensor-Surface: |.4mm (Mechanical Surface Detection)

+  Electronics: DAES S0771; Calibrated: 2000-02-10

» Phantom: MEP_V5.1C (2kdeg probe tH); Type: OD 000 P51 Cx: Serial; 062

*  Measurement SW: DASY 32, Versian 52,10 (41 SEMCAD X Version 14.6.14
{T483)

Dipole Calibration/Zoom Sean (Tx7xT) (TxT5 7 Cube 0: Measurement grid; d=5mm,
dy=5mm, cz=5mm

Reference Value = 107,1 Vim; Power Drifl = -0.04 JB

Peak SAR {exteapolated) - 28.1 Weky

SAR(1 g) = 133 Wikg; SAR(10 ) = 6.12 Wikg

Smallest distance from peaks e all points 3 dR below = 9 mm

Ratio of SAR m M2 10 SAR at M1 = 47.6%

Maximurm valie of SAR (mensured) = 22,7 Wikg

13.32

17,76

22D

O dBE = 22,7 Wikg = 1356 dBEW/ kg

Certificnle Mo ZR0-60412 Page 5 of 6
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Impedance Measuremant Plot for Head TSL
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5 5 e
Calibration Laboratory of C:\“:L\E?/”z; G Schweizerischer Kalibrierdienst
Schmid & Partner i‘m c Service suisse d'étalonnage
Engineering AG “';-”'_/::"\“*3 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ] ff’:"\\ ny S swiss Calibration Service
ofy bl
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Client BACL Certificate No: D2600V2-1162_0Oct19
CALIBRATION CERTIFICATE

Object D2600V2 - SN:1162

Calibration procedure(s) QA CAL-05.vi1
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: October 02, 2019

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (1.
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Centificate No.) Schaduled Calibration

Power meater NRP SM: 104778 03-Apr-18 (No. 217-02892/02893) Apr-20

Power sensor NRP-Z91 SN: 103244 03-Apr-12 (No. 217-02892) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (No. 217-02883) Apr-20

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

Type-N mismatch combination SN: 5047.2 / 068327 04-Apr-19 (No. 217-02895) Apr-20

Refarance Probe EX3DV4 SN: 7349 29-May-19 (No. EX3-7349_May19) May-20

DAE4 SN: 601 30-Apr-19 (Mo. DAE4-601_Apr18) Apr-20

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

Power meter E4419B SN: GB38512475 30-Oct-14 (in house check Feb-19) In house check: Oct-20

Power sensor HP B481A SN: UsS37202783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP 84814 SM: MY41092317 07-0¢t-15 (in house check Oct-18) In house check: Oct-20

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

Network Analyzer Agllent EB358A | SM: US41080477 31-Mar-14 (in house check Oot-18) In house check: Oct-19
Name Function Signature

Calibrated by: Leif Klysner Laboratory Technician W %’
Approved by: Katja Pokovic Technical Manager m

Issued: October 2, 2019

This calibration certificate shall not be reproduced except in full without written approval of the laboratary,

Certificate No: D2600V2-1162_0ct19 Page 1 of 6
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Zeughausstrasse 43, 8004 Zurich, Switzerland g r/_\\ & Swiss Calibration Service
I

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

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

o 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%.

Report No.: SZNS211123-60257E-SA
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Measurement Conditions

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

DASY Version DASY5 v562.10.2

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 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

MNominal Head TSL parameters 220°C 39.0 1.96 mho/m

Measured Head TSL parameters (22.0£0.2)°C 373+6% 2.03 mho/m £ 6 %

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

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

SAR measured 250 mW input power 14.2 Wikg

SAR for nominal Head TSL parameters normalized to 1W 55.4 Wikg + 17.0 % (k=2)

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

SAR measured 250 mW input power 6.31 W/kg

SAR for nominal Head TSL parameters normalized to 1W 24,9 Wikg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4740-79jQ
Return Loss -21.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.146 ns

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

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

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

Additional EUT Data

| Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 02.10.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1162

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

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

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) @ 2600 MHz; Calibrated: 29.05.2019
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 30.04.2019
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
= DASY52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 118.6 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 29.0 W/kg

SAR(1 g) = 14.2 W/kg; SAR(10 g) = 6.31 W/kg

Maximum value of SAR (measured) = 24.0 Wikg

-4.80
-9.60
-14.40
-19.20

-24.00

0 dB =24.0 W/kg = 13.80 dBW/kg
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Impedance Measurement Plot for Head TSL

Eile View Channel Sweep Calbration Trace Scale Marker System Window Help
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