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CALIBRATION CERTIFICATE \

Object EX3DWV4 - BN ;. T441 ‘

Calibration Procedure(s)
B{E FF-Z11-004-02

Calibration Procedures for Dosimetric E-fieid Probies

Calibration date: February 23, 2021

This calibration Certificale documents the traceability to national standards, which realize the physical units of
measuramants(Sl). 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 faciity: environment lemperaturei2+3)« and |
humidity=70%

| Calibration Equipment used (M&TE critical for calibration}
| :‘-‘rlrnar\,r_._mndards _1D# Cal Date{Calibrated by, Cerdificate Mo  Scheduled Calibration |
Power Meter NRP2 101919 16-Jun-20(CTTL, No.J20X04344) Jun-21
Fower sensor  NRP-Z91 101547 16-Jun-20(CTTL, MNo.J20X04344) Jun=21
Power sensar NRP-Z81 101548 16-Jun-20(CTTL, Mo JZ0X04 344) Jun-21
Reference 10dBAttenuator | TBNSOW-10dB  10-Feb-20{CTTL, No./20X00525) Fab-22 [
Reference 20dBAttenuator | 1BNSOW-20dB  10-Feb-20{CTTL, Mo.J20X00526) Fab-22
Referance Proba EX3DV4 SN 7307 29-May-20(SPEAG No.EX3-T307_May20) May-21
DAE4 EM 15556 25-Aug-20(SPEAG, No. DAE4-1555_Aug20) Aug-21
_Ser.'oncary Standards D # n.:.'- i Date{Calibrated by, Certificate No.) bLJIQ{JL.l* d L.E'IIJI"E[lEIH
SignalGenerator MG3IT004 | B201052805 23-Jun-2CTTL, No. J20X04343) Ju"l 21
MNetwork Analyzer ES071C MY48110673  21-Jan-21(CTTL, No J20X00515) Jan-22
MName Function Signature
Calibrated by: ¥u Zongying SAR Test Engineer ,n._ar'vt
Reuviewed by Lin Hao SAR Test Engineser ?{)ﬁ_{*'?’{?
Approved by. Qi Dianyuan SAR Project Leader c—:gﬁ-”r-mf [

lssued. February 25, 2021
This calibration certificate 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
ComvF sensitivity in TSL / NOFRMz, v,z
DCP diode compression point
CF crest factor (1/duty_cyde) of the RF signal
ABCD madulation dependent linearization parameaters

Polarization @ @ retation around probe axis
Polarization 8 8 rotation around an axs that is in the plane nomal to probe axis (at measurement center), |

8=0 s normal fo probe axis

Cannectar Angle  information used in DASY system lo align probe sensor X to the robot coordinate system
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 82200-1, "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from

hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2016

¢} IEC 62209-2, "Procedure lo datarmine the Specific Absorpticn Rate (SAR) for wireless communication

devices used in close proximity to the human body (frequency range of 30 MHz 1o 8 GHz)", March
2010

d) KDB 865684, "SAR. Measurement Requirements for 100 MHz to 6 GHZ"
Methods Applied and Interpretation of Parameters:

NORMy, ¥ 2: Assessed for E-field polarization B=0 (f<B00MHz in TEM-cell; f>1800MHz: waveguide)
NORMy y z are only intermediate valuss, i.e., the uncartairties of NORMx.y,z does not effect the

E* -fieid uncertainty inside TSL (see below ConvF)

NORM()x, ¥z = NORMx, y. z* frequency._response (see Frequency Response Chart). This
linearization is implementad In DASY< software varsions ater than 4.2, The uncertainty of the
frequency rasponsa is included in the stated uncertainty of ConvF

DCPx,y, z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nar media.

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

Ax iz Bx.y.z Cx.yz VRxy 2:AB.C are numerical linearization parameters assessed basad on the
data of power sweep for specific modulation signal. The parameters do not depend on fraquency nor
media, VR is the maximum calibration range expressed in RMS voltage across the diode

ConvF and Boundary Effect Parameiers: Assessed in flal phantom using E-field (or Temperature
Transfer Standard for f$800MHz) and inside waveguide using analytical field distributions based on
power measurements for f 2B00MHz. Tha same setups are used for gssessment of the parameatars
applied for boundary compansation (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* ConvF whereby the uncerainty corresponds to
that given for ConvF. A frequerncy dependent ConvF is used in DASY version 4.4 and higher which
allows axtanding the validity fromtS50MHz tot100MHz

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

Sensor Offsel. The sensor offset correspands to the offset of virtual measurement canter from the
probe tip (on probe axs), No tolerance reguirsd,

Connactor Angle: The angle is assessad using the informasion gained by determining the NORMx
{no uncerainty required),
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 7441

Basic Calibration Parameters

Bensor X Sansor ¥ Sensor Z Ung (k=2)
Norm{pVIivim)s* [ 0.38 0.45 038 +10.0%
| DCP(mV)* 93 1 1005 | 104 6 |
Calibration Results for Modulation Response
(1] Communication System Name | A- | B | B | D | VR Max Max ‘
dB | dB-pv B my Dev. | Unck
| [k=2)
0 oW X 00 | 0.0 TG | 000 | 1363 | 324% | ©475% |
¥ | oq 0.0 1.0 153.1
- I DU o B E T T 40
| 10352-AAA | Pulse Waveform (200Hz, 10%) X 73.52 | 15.23 80 [ 25% | 90%
¥ | 8817 | 2ye1 | 1000 | 80 |
L. - z B4.53 | 80
| 10353-AAL | Pulse Waveform {200Hz, 20%) X 73,02 B0 | ¥3.6% | +98%
¥ BE.50 U
z 8370 _ap |
10354-AAA | Pulse Waveform (200Hz, 40%) 3 60.19 85 | +44% | £85%
Y 81,13 B5
— ) | L2 51.75 95 |
10385.ARA | Pulse Waveform (Z00HZ, 60%) | X 000 120 | £4 2% | :06%
Y 11600 | Bi47 120
e T TR L | Z p0ar E0.00 120
10387-AAA | QPSK Waveform, 1 MHz X 144 | B4T 150 | £58% | t96%
RS 50
ot _Z | 164 | EEE0 :
10388-AA4 | QPSK Wavelorm, 10 MHz X 2.07 87.05 14_3.q_| +2 1% | +96%
¥ | 263 | 7015 | 1862 | 0.00 |
. SO, § £ | 2325 B8.71 16.88 |
10386-AAA | 64-QAM Waveform, 100 kHz x 3.84 | 7423 | 2085 #1.7% | 206% |
[i% 392 | 7503 | 2144 | 300
b b e b (T | 2141
10414-AAA | WLANCCOF, 64-0AM, 30MHz | X 1686 | +32% | *0E% |
. Y | 15.81 : Do
| z | 1651 | |

Nots: For detaills on UID parameters see Appendix

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

* The uncertainties of Morm X, ¥, Z do not aflect the E'-field uncarainty inside TSL (see Page 5).

B Mumerical linearization parameter: uncertaimy not requirad

F Uincertainly is determined using the max, deviation from Iinesr response applying rectangular distribution and is expressed for
the sguars of tha field velus
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 7441

Sensor Model Parameters

c1 cz al | T T2 T3 T4 TS 6
_F fF Y ms. V3 ms.\ ms Ve v
X 4612 380.20 4409 1.81 0.14 510 | 050 e.70 1.02
¥ 58.53 519.82 35.6:1_ | 217 008 | 510 | 033 0:53 1.02
Z | asar 331 00 3482 | 1123 005 | 498 | 108 0.17 102
Other Probe Parameters
| Sensar Arrangemant Triangular I
Connecter Angle {*) 102.1
Mechanical Surface Detection Mode enabled
| Optical Surface Detection Mode disable |
FProbe Overall Length 33Tmm
Probe Body Diameter 10mm
Tip Length Smm
Tip Diameter 2.5mm
Probe Tip to Sensor X Callbration Point imm
Probe Tip to Sensor Y Calibration Point Tmm
Probe Tip to Sensor Z Calibration Point 1mm
=i} I |

| Recommended Measurement Distance from Surface

Certificate No:Z21-60025
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7441

Calibration Parameter Determined in Head Tissue Simulating Media

i | a
l f [MHz]® F'::'lii::ii:ﬁ?: Con:;:,:;rry GConvF X . ConvF Y | ConvF Z | Alpha® D:I:];: :::':;
750 | ats 0.69 028 | 1028 | 1028 | 040 | 080 | x12.1% |
900 | 415 097 | 980 | 880 | 980 | 016 | 132 | +12.1%
1450 | 405 1.20 861 | 861 | 861 | 018 | 1.04 | £121%
1750 404 1.27 | 839 8.39 B.38 0.22 1156 +12.1%
1800 400 | 140 | 802 8.02 802 | 023 | 114 | £124% |
| 2000 | 400 1.40 807 | 807 | 807 | 049 | 121 | +121%
| 2300 39.5 1,67 7.92 7.92 7892 | 085 | 065 | +121%
| 2450 | 382 | 180 | 763 | 763 | 763 | 044 | 084 | £121%
| 2800 390 | 18 733 | 7.3 733 | 0.62 | 075 | +121% |
| 2300 | 282 2.71 7.21 7.21 721 | 048 | 091 | +133%
3500 78 2.01 6956 | 696 | 695 | 046 | 095 | £133%
3700 3.7 3.12 6.65 6.66 666 | 047 | 102 | £13.3%
3900 75 332 | 688 666 | 666 | 040 | 126 | +133%
4400 36.9 31.84 B.AE 6.45 6.45 0.35 | 1.35 +13.3%
4500 | 367 4.04 .30 630 | 630 | 046 | 1.26 | £13.3%
| _a800 36.4 4.25 624 | 624 | 624 | 040 | 140 | +£13.3%
| ass0 63 | 440 5.95 5.95 595 | 046 | 130 | +13.3%

¢ Frequency validity above 300 MHz of +100MHz only applies for DASY v4 4 and higher (Page 2}, else it is restrcted to
+580MHz, The uncertainty is the RSS of ConvF uncertainty &t 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,
120 and 220 MHz mspestively. Above § GHz frequency validily can be extended to + 110 MHz

® Al frequency below 3 GHz, the valldity of tissue parameters (& and o) can be relaxed to +10% if liquid compensation
farmula i= applied (o measured SAR values. At frequancies sbove 3 GHz. the validity of tissue parameters (s and o) is
restricted to £5%. The uncertainty is the RES of the ConvF uncenainty for indicated target tissus parameters.

“ AlphaDepth are determined during calibralion. SPEAG wamants that the remaining daviation dus to the boundary
effect after compensation is always less thar £ 1% for fraquencias below 3 GHz and belaw £ 2% for the frequencies
betwaen 3-6 GHz at any distance larger thar haif the probe bp diameter fram 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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Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Dynamic Range f(SARnead)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £0.9% (4=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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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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Appendix: Modulation Calibration Parameters

o Rov | Communication System Mame ! Group
|
| — | CW
SAR Validetion (Square, 100ms, 10ms) | Test
UMTS-FOD {WCDMA) | WEDMA
IEEE 802 11b WiFi 2.4 GHz (DESS, 1 Mbps) | WLAN
[ IEEE 80z 11g WWiFi 2.4 GHz (DSS5-OFDM, 6 Mbps) | WLAN
GSM-FOD {TOMA, GMSK] | GSM
GPRS-FOD (TOMA, GMSK, TH 0} GEM
‘GPRS-FOD (TOMA, GMSK, TM 0-1) i GSM
E FID (TOMA, BPSK. TN 0) 6GsM
-FOD (TOMA, BPSIC TN 0-1) GEM
GPRS-FOD (TOMA, GMSK, TH 0-1-2) GSM
GPRS-FOD (TOMA, GMSK, TH 0-1-2-3) GEM
EDGE-FOD (TOMA, 8PSK] TN 0-1-2), GSM
| 1EEE 802.15.1 Blustooth (GFSH, OH1) Eluelooin
160031 | CAA F IEEE &02.15.1 Bluetooth (GFSi, OH3) = Eluetnnth
10032 | CAA | |EEE 802.15.1 Blustooth (GFS%, DHS) Bluetooth
10033 | CAA | IEEE 80215 1 Blustnotn (PU4-DOPSK, DHT) Biuatooth
10034 | cAA | |EEE B0Z15.1 Blueloolh (PI4-DOPSK, DHA) Biugtooth
10036 | CAA | IEEE 802,151 Blustooth (Pl4. DOPSK, DHE] Blustoaih
10036 | CAA | IEEE B02,15.1 Blustooih (8-DPSK, DH1) == Biustooth
10037 | CAA | IEEE 802.15.1 Blustooth (8-DPSK, DH3) Bluietooth
10038 | CAA | IEEE 802.15.1 Bluetooth (B-DPSK, DHS) Biuetogth_
10039 | CAB | CDMAZ000 (1xRTT. RC1) COMAZ000
10042 | CAB | 1554715136 FOD [TOMAJFDM, PUA-D0PSK, Halirate) AMPS
10044 | CAA | IS-BUEINTIA-553 FOD (FDMA, FI)
10048 | CAA | DECT (TDD, TOMA/FOM, GFSK, Full Sio, 24) E
10048 | CAA | DECT (TDD, TOMAFOM, GF 5K, Double Siat, 12) DECT
10058 | CAA | UMTS-TDOD (TD-SCDMA, 1.28 Meps) = TO-SCONA
10050 DAC | EDSE-FDD (TOMA, BPSK, TN 0-1-2-3) TSN
10058 | CAB | IEEE 802 11b WIFi 2.4 GHz (D35S, 2 Mbps) WLAN
10060 | CAB | IEEE 802,11b WiFi 2.4 GHZ (D:SSS, 5.5 Mops) o WLAM
10061 [ CAB | IEEE BO2 11b WIFi 2.4 GHz (D385, 11 Mbps) WLAN
D062 | CAD | IEEE BOZ.11a/m WF.sst (CFDOM, 6 Mbps) WLAN
| 10083 | CAD | IEEE 80Z11a/h WIFi 5 GHz (0F DM, 9 Mbps) WLAN
10064 | CAD | TEEE 80211 eh Wikt 5 GHz (OFDM, 13 Mbps) WLAN
10085 | CAD | IEEE B02.1ta/h WiFi 5 GHz (OFDM, 18 bibps) WLAN
10088 | CAD | IEEE 802 tam WiFi & Gz (CFDM, 24 Mbaos) WILAN
10067 | GAD | IEEE BOZ.11am WIFi 5 GHz (OFDM, 36 Mbps) — WLAN ]
10068 | GAD | IEEE BOZ 11am WIFI 5 GH2 (OFDM, 48 Mbps) | WLAN i
| 10088 | GAD | IEEE BOZ11a/h WiFi 5 GHz (O-0M, 54 Mbps) WLAN | B %
| 10071 | CAB | IEEE BOZ.11g WiFi 2.4 GHa (DSSS/OFOM, 8 Mbps) WLAN [ 883 | z06%
| 10072 | CAB | IEEE BUZ11g WIF| 2.4 GHZ (DSSS/OFON, 12 Mbps) WLAN 862 | z88%
{10073 | GAB | |EEE 802119 WiFi 2.4 GHz (DSSS/OFDM, 18 Mbps) WLAN | 894 | 286% |
| 10074 | CAB 'l IEEE BOZ.11g WiFi 2 4 GHz (DSSS/0FOM, 24 Mhps) WLAN 1030 | 208% |
| 10075 | CAB | |EEE BOZ.11g WiFi 2.4 GHe (DSSS/OFOM, 38 Mops) WLAN |
10076 | CAB | IEEE B02.31g WiFi 9 4 GHe (DSSS/OFOM, 48 Mbps) WLAN
| 10077 | CAB | |EEE BOZ 11g WiFi 2 4 GHz (DSSS/0FOM, 54 Mops) | MLAN
10081 | CAE | COMAZE00 (1«BTT, RC3) COMAZO0G
10082 | CAB | 15-54 / 15:136 FDO (TOMAFDR, P4-DOPSK, Fuillrata) ANPS
10050 | DAC | GPRS-FOD (TDMA, GMSK, Th 0-4)
10087 | CAC | UMTS-FDO (HSDPA} F=
10098 | DAC | UMTS-FDD (HSUPA, Subiest 2) et
| 10088 | CAC | EDGE-FOD [TDMA, 8PSK. TH 0-8) GEM
[710100 | GAC | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, QFSK) s _|LTE-FDD
{10101 | GAB | LTE-FOO (SC-FDMA, 100% RB, 20 MHz, 16-0AM] [ LTE-FDD_
Cerfificate Mo:Z21-60025 Page 10 of 22
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[ 10102 | CAB | LTE-FDD {SC-FOMA. 100% RA, 20 MHz, _64-0AM) N LTEFDD 560 | £t0B%
10103 | DAC | LTE-TDD {SC-FOMA. 100% Ra_20 Wiz, CPEK) LTE-TDD 828 | +8E8%
10104 | GAE | LTE-TDO (SC-FOMA, 100% RS, 20 MHz, 16-0/6M) LTE-TDD 907 | £06%
01 CAE | LTE-TDD (SC-FDMA. 100% RS, 20 MHz, 64 0AM) LTE-TDD 1001 [ 88 %
10108 | CAE | LTE-FDD (SC-FOMA, 1007% RE, 10 Wiz, _GPSK) LTEFDD 580 | +08%
10108 | CAG | LTE FDD (SC-FDMA, 100% RB, 10 MHz, 16-GAM) LTEFOD 843 | £98% |
10110 | GAG | LTE-FOD (SC-FOMA, 100% RE, 5 MHz, OPSK) LTEFDD E76 | +065
10111 _| CAG | LTE-FDD (SC-FDMA,_100% RE, 5 MHz,  16-QAN] | LTEFDD | B44 [ £96% |
10112 | CAG | LTE-FOD (SC-FOMA, 100% BB, 10 MHz, BA-CAM) | LTEFDD | 853 | x08% |
10113 | CAG | LTE-FOD [SC-FOMA, 100% RE, 5 MHz, B4-04M) | [TEFDD 682 | =8 % |
10174_| CAG | IEEE B2 11n (HT Greenfield, 13.5 th_@; BPSK) 3 WLAN 810 | +95%
| 10115 | CAG | [EEE 802.11n (HT Greenfield, 81 Mbps, 16-RAM)_ WLAN BAE | =08 |
10116 | CAG | IEEE BDZ 1in (HT Greenfield, 135 Mbps, 54-0AM) WLAN — 615 | 28.6%
10117 | CAG | IEEE BOZ.1in (HT Mixed, 13.5 Mbps, BPSK) VWLAN BT | #06% |
10118 [ CAD | IEEE 802 Tin (HT Mixed, 81 Mbps_ 16-0/AM) WLAN B50 | +85%
10119 | CAD [ |EEE BOZ Tin (HT Mixed, 135 Mbps, 64 0AM) WILAN 513 | +08%
10140 | CAD | LTE-FDD (SC-FDMA_ 100% RB, 15 MHz, 16-GAM) LTE-FOID 549 | £+96%
[ 10741 [ CAD | (TE-FDD (SC-FDMA. 100% R&, 15 MHz, 54-0AM) LTE-FOD 853 | 108%
| 10142 | CAD | LTE-FOD (SC-FDIMA, 100% RE. 3 MHz, OPSK) LTE-FOD.__ 573 | 08 %
| 10143 | CAD [ LTE-FDD (SCFDMA, 100% PS. 3 MHz,  15-CAM) LTE-FOD 635 | *96%
10144 | CAC | LTE-FDD (SC-FDMA, 100% RE, 3 MHz, 6a-0AM) LTEFOD | GBS | $06%
| 10745 AL | TTE FOO(SC-FDMA, 100% FAE, 1.4 MHz, QPSK) LTE-FDD 576 | 296% |
10148 | GAC | (TE-FDD (SC-FDMA, 100% RB, 1.4 MHz._ 18-CAM) | LTEFDD | 641 | 258%
10147 | CAC | [TE-FDD (SC-FDMA,_100% RE, 1.4 MHz, _34-0AM) LTEFDD 572 | £95% |
10148 | CAE | LTE-FDD (SC-FDOMA, 50% RE, 20 WHz, 1E-DAK) LTEFDD 642 | £96% |
10150 | CAE | LTE-FDD (SC-FDMA, 50% RE, 20 MHz, 54-GAM) LTEFDD 660 [ $96%
10151 | CAE | (TE-T0D (SG-FDMA_50% RE, 20 Wbz, GPSK) LTE-TDD 928 | +98%
10152 | CAE | (TE-TOD (SC-FDMA, 50% RB, 20 MHz, 16-GAM) LTETOD 992 [ +88%
10183 | CAE | (TE-TDD (SC-FDMA, 50% RB, 20 MHz, B4-0AN) LTE-TOD 1005 | £06%
10154 | CAF | LTE-FOD (SC-FDMA, 50% REB, 10 MHz, GPSK) LTEFDOD 575 | $08%
10156 | CAF | LTE-FDD (SE-FDMA, 50% RE, 10 MHz, _16-QAM] __| LTEFDD G643 | 06 %
10158 [ CAF | LTE-FOD (SC-FDMA, 60% HE, 5 MHz, QPEK) LTEFCGD 570 | +0B%
10167 | CAE |LTE-FDD (SC-FDMA, 50% REB, 5 MHz,  16-QAM) LTEFOD 648 | 8%
[ 10158 | CAE | LTE-FOD (SC-FDMA, 50% RE, 10 MHz, B4-DIAM) = LTEFDD 582 | +98%
| 161568 | CAG | LTE-FDD (SC-FDMA, 50% RE, S MHe, 62-GAM)] LTEFDD 656 | +9.6%
10160_| CAG | LTE-FOD (SC-FDMA, 50% RB. 15 MHz, OPSKE LTEFDOD 582 | +86 %
10161 | CAG | LTE-FDD (SC-FDMA, G0% RE. 15 MHz, 16-0AN) LTEFDOD 643 | +96 %
LTE-FDO [SC-FOMA_ B0% RE, 15 MMz, 84-DAM) LTE-FOD_ 656 | +96%
LTE-FDO (5C-FDWA, 50% RB_ | 4 MHz, OPSK) I'TEFDB | 546 | 286 % |
| LTE-FDD (SCFDMA,50% RE, 1.4 MHz, 16-Q4M) | LTEFDD 6.21 | +88%
LTE-FDO {SC-FDMA, 50% RE. 1.4 MHz, _&4-0AM)_ LTEFDD B.75 | 58 1%
LTE-FDD {SC-FDMA, 1 RB, 20 MHz, QPSK) : LTE-FOD | 573 [ 1596% |
LTE-FDO {(S5C-FDMA, 1 RE, 20iMHz,  16-0AM) LTEFDD
LTE-FDD (SC-FOMA, 1 RE, 20:MHz, 54-0AM) “LTEFDD =
LTE-TOD (SC-FOMA, 1 BB, 20MHz_ OFSHK) LTE-TDD
LTE-TDD (SC-FOMA, 1 RB, 20-0Hz, _16-CAN) LTE-TDD
LTE-TDD (SC-FOMA, 1 RB, 20 MHz,  £4-0AN) . LTETDD 1025 | <06%
LTE-FDD {5C-FOMA, 1 RB, 10.MHz, QPSK) LTEFDD 572 | =08 %
LTE-FOD (SC-FOMA, 1 BB, 10 MHz, 16-0AM) LTEFDD 6.52 | =86%
LTE-FOO ¢(3C-FOMA, 1 RB, 5MHz__ OPSK) LTE-EDD 573 | £06%
LTE-FDD {5C-FOMA, 1 RB, 5MHz, 16-QAM} LTE-FDD 652 | +96%
LTE-FDD (SC-FDMA, 1 RB, 10 MHz,_ 84-0AM) £ 08 %
WG | L LTE- -FOD {SC-FOMA, 1 RB, ShiHz, HQHM] £ HB%
| LTE-FDD (SC-FOMA, 1 RB, 15 MHz, GPSK] £B8%
{0182 | GAG | LTE-FDG (SG-FOMA, 1 RB, 15 MHz, 16-QAN)
'ID13:3_|_CAG LTE-FOD (SC-FDMA, 1 RB, 15 MHz, 64-QAM) =
10184 | CAG | LTE-FDD(SC-FDMA, 1 RB, 3 MHz, OPSK)

04A% | Al i Ra T hiHe.  HE-CLAM)

LTE-FDD

10186 | CAG

1 RE, 3hHz,  B4-0AM)

TEFDO
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10187 | CAG | LTE-FDD {(SC-FDMA, 1 RB, 14 MHz, OPSK} LTEFOD 573 |
10t88 | CAC | LTE-FOD (S0-FOMA 1 RO, 1.4 Mite, 18-QAM) LTE-FDO. | 8.0
10188 | CAE | LTE-FDD {5C- FDMA,__RE 1.4 MHz, B4-0AM) LTE-FOD 6560
10183 | CAE | [EEE BO2.1in (HT Greenfield, 5.5 Mbps, BPSK] | WLAN 8,09
10184 | AAD | [EEE B2 11n (HT Greenfisld, 30 Mbps, 16.0AM) = 812
10185 | GAE | IEEE BOZ. 11n (HT Greenfield. 55 Mbps, S4-QAMN) 8.21
10195 | CAE | [EEE BOZ 11n (HT Mixed B.5 Mbps, BPSK) | 810
10197 | AAE | [EEE B02.11n (HT Mixed, 38 Mbps, 16-GAM) | 813
10488 | CAF | EEE 602 11n (HT Mixed. 85 Mbps, 4-CAM) 8.27
10219 | GAF | IEEE B2 11n (HT Mixed, 7.2 Mbps, BPSK) 803
10220 | AAF | [EEE BO2 11n (HT Mixed, 43 3 Mbps, 16-0AM) B8.13
10221 | GAC | 'EEE BDZ11n (HT Mixed, 72 2 Mops, 64-LAM) B.27
10222 | GAC | |EEE B02.11n (HT Mixed, 15 Mbps, BFSK) = 5.06
10233 | CAD | |EEE 802 11n [HT Mixed, 00 Mbps, 16-QAM) B.48
10824 | CAD | IEEE 802110 (HT Mixed, 150 Mbps, B4-0AM) 8.08
10225 | CAD | UMTS-FDD (HSPA+) 5.97
10226 | CAD | LTE-TDD (SC-FDMA, 1RE 14 MHz  I6-CAM) 849 |
[ 10327 | CAD | LTE-TDD (SC-FDMA, 1 RB, 14 MHz. _B4-0AM) 10.26
10228 | CAD | LTE-T0D (SC-FDMA, | RE, 1.4 MHz GPSK). o33 |
[ 10228 | DAC | LTE-TDD {SC-FDMA, | RB. 3MHz, 18-DAM) - 848
LTE-TDD (SC-FDMA. 1 RB, 3 MHz, 64-QAM) 1025
.3 MHz, QPFSK) 910
., 5 MHz, 1B-DAM) 9.48
- ; . 5 MHz, B4-QAM) 10:25
:!'E -TDD (SC-FDMA, 1 RE 5 MHz, QPEK) 9.1
LTE-TDD (SC-FDMA,_1 REB, 10 MHz, 16-0AM] 948
LTE-TDO (SC-FD "". 1RE, 10 MHz, 54-0AM) 10.25
LTE-TDD {SC-FDMA. 1 BB, 10 MHz, CGFSK)_ 9.21
LTE-TDD (SC-FDMA. 1 RE, 15 MHz, 16-0AM) LTETDD o458
LTE TOD (SC-FDMA._1 RE, 18 MHz, B54-0AM) LTE-TOD | 1025 | ¢
LTE-TDD {SC-FDMA, 1 RBE, 15 MHz, QPSK) LTE-TDD 8.21
LTE-TOD {(SC-FDM#, 50% RB. 1.4 MHz, 16-0AM) LTE-TOD 9.82
LTE-TRO (SC-FDMA, 50% RB, 1 _|LTE-TDD | 8.86 |
LTE-TCD (SC-FDMA, 0% RB, LTE-TDD G468
LTE-TOD (SC-FOMA, 50% RB, 16-0A LTE-TOD 10,06
LTE-TDO (5C-FOMA, 50% RE, 3 MHz, BA-0AM) - | CTET0D 10.06
LTE-TOD {SC-FDMA, 50% RE, 2 MHz, OPSK) | CTE-TOD .30
LTE-TOD {SC-FOMA, 50% RE, 5 MHz, 16-0AM) | LTE-TDD 9.91
LTE-TOD (SC-FOMA, 50% RB. 5 MHz. B4-0AM) LTE-TDD 10.09
LTE-TGD (SG-FOMA_50% RE. 6 MHz._ QPSK) LTE-TOD 9.28
LTE.TDD (SC-FDMA, 50% RB, 10 MHz, 16-0AM) LTE-TDD .81
LTE-TDD (SC-FDMA, 50% RE, 10 Mz, G4-0AM) LTE-TDD | 10T
LTE-TDD (SC-FOMA, 50% RE, 10 MHz, COFSK) LTE-TDD | &
LTE-TDD (SC-FOMA, 50% RE, 15 MHz, 16-0AM) LTE-TOD |
LTE-TOD (SC-FDMA, S0% RB, 15 MHz, 84-0AM) LTE-TDD |
LTE-TOD (SC-FOMA, 50% RB. 15 MHz, GPSK) [ UETDD ]
LTE-TDD {SC-FOMA, 1004 RB, 1.4 MHz,  16-0AM) LTE-TDD
LTE-TOD (SC-FDMA, 100% RB, 1.4 MHz.  64-0AM) | LTETDE
LTE-TOD {SC-FOMA, 100% RB, 1.4 MHz. OPSK) [ LTE-TDD
LTE-TDD (SC-FDMA, 100¢% RB. 3 MHz. 15-0AM) LTE-TDD
| LTE-TDD (SC-FOMA, 100% RB. 3 MHz, 54-0AM} LTE-TOD
"LTE-TDD (SC-FOMA, 100% FB, 3 Mz, QFSK) LTETOD '
LTE-TDD (SC-FDMA, 100% RB,5 MHz, 16-04M) LTE-TOD
LTE-TDD {SC-FDMA, 100% RE, 5 MHz, B4-0AM) LTE-TDD [ |
LTE-TOD (EC_FDMA, 100% AB. & Mz, GPEK) LTE-TOD | 23 [ 1B8%
LTE-TOD {SC-FDMA, 100% RB, 10 MHz, 16-QAM] LTETDD 802 | 258% |
F_| LTE-TDD (SC-FOMA, 100% BB, 10 MHz,  G4-0AM) LTE-TDD 1007 | 1868%
LTE-TDD {SC-FDMA, 100% RB, 10 MHz, OPEK) LTE-TDD [ 830 [ 58 % |
LTE-TDD (SC-FOMA, 100% FB, 15 MHz, _16-0ANT LTE-TDD | 1006 | +88% |
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10268 | CAB [ LTE-TOO (SC-FOMA, T00% RB, 15 MHz, 64-0AM) UTETOD 1043 [ 208%
(10270 _| CAB | LTE-TOD (SC-FDMA, 100% RE, 15 MHz, QPSK) LTE-TOD 958 | B %
0274 | CAB | UMTSFOD (HSUPA, Subtest 5, 3GPP Rel 10) WCDMA 487 | +08%
10275 | CAD | UMTS-FDO (HSUPA. Sublest 5, 3GPP Relfd) WEDMA 386 | £898%
10277 | CAD | PHS (QPSK) PHE 181 [ +88%
10278 | GAD | PHS (QPSK, BW BB4MHz, Ro¥off 0.5} PHS T16] | 0.6%
10278 | CAG | PHS (QPSK, BW BE4MHz Rolioff 0.38) PHS 1218 | +06% |
10280 | GAG | COMAZ000, RG1, 5055, Full Rate m COMAZD00 361 | £96% |
10281 | CAG | CDMAZ000, RC3, S055, Full Rals COMAZDO0 | 345 | +9.8% |
10292 | CAG | COMAZI00, RG3, SOAZ, Full Rate COMAZDO0 339 | s68% |
10293 | CAG | COMAZ000, RC3, 503, Full Rale = COMAZD00 350 | x86% |
| 10285 | CAG | COMA2000, RC1, 503, 1/8ih Rate 25 1r COMAZ000 1240 | 296% |
10297 1 CAF | LTE-FOD (SC-FOMA, 50% RB, 20 Mz, GPSK) LTEFOD | 581 | z96% |

K} LTE-FOD 572 | =086% |

10298 | CAF | LTE-FOD (SC-FDMA, 50% RE. 3 MHz, OPS

| 10286 | CAF | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 16-QAM) LTEFDO B.38 [ £96%
10300 CAC | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 64. M) LTE-FDOD 8.60 £0.5%
10301 CALC | IEEE 802 168 WiMAX {29:18. Sm=, 10MHz, LIPSk, PUS{}L WiIlAAK 1203 | £86%
10302 | CAB | IEEE 807 16e WIMAX (20:18, 5ms, 100MHz, QFSK, PUSC, 36TAL) WA, 1257 | £88%
10303 | CAB | IEEE 802160 VWIMAX (31:15, 5ms, 10MHz, BA0AM, PUSC) | wWintax 1252 | :068%
10304 | CAA | IEEE 802162 WIMAX (20.18, fims, 10MHr, 640AM, PUST) WikdAX 11.86 | £95%

10305 | CAA | IEEE BOZ 188 VWIMAX (31:15, 10ms. 10MHz, E40AM, PLISC) | WiMAX 1624 | 88 %

| 10306 | GAA | IEEE 802 152 WIMAX (2! 10MHz, B40AM, PLISC) WiRAX 1467 | +86%
10307 | AAB | IEEE BODZ.168e WIMAX (2 . 10MHx, OPSK. PUSC) Winax 1449 | +88 %
10308 | AAB | IEEE BDZ 15e WIMAX (25: T8, “0ms. 10MHz. 1EGAN, PUSC) WIRAK 1448 | +86 %
10308 | AAB | IEEE 802 18e WiMAX (38:18, T0ms_ 10MHz, 160AM AMC 253} WInAX 14.58 | :
70310 | AAB | IEEE 602 168 WIMAX (29/18, “me, 10MHz, OPSK AMC 2x3 Witdax 14 57
10311 | AAB | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, QFSK) L LTE-FOD 6.06
10313 | AAD | iDEN 13 iDEN 10.51
10314 | AAD | iDEM 136 IDEN 1348
10315 | AAD | 1EEE B02 110 WWiFi 2.4 Gz (DESS, 1 Mbps, Bpe doj WWLAN 171
| 10316 | AAD | IEEE BO2 11g WiFi 2 4 Gz (ERP-OFDM, & Mbps, S6pe doj VULAN 8.36
10317 | AAA | [EEE B0Z2.11a WiFi 5 GHz (OFDM, & Mbps, Bépe de) WLAN 236
10352 | AAA | Pulse Wavelomn (200Hz. 10%) Generic 10,00
10353 | AAA Puise Waveform {200Hz. 20%) Genernc | 699
10254 | AAA | Pulse Wavelomn (200Hz, 40%;) Generic 398
10355 | AAA Pulse n (200Hz, 80%) | Generic | 222
10358 | AAA | Pulse Waveform (200Hz, B0%) Generic 0,97
10387 | AAA | QFSK Viaveform, 1 MHz | Generic | 530 | 4
10388 | AAA | OPSK Viavelarm, 10 Mz Generic 522
10398 | AAA | BA-CAM Waveform, 100 KHz Generic | 827
10389 | AAA | B4-OAM Waveform, : Generic | B27
10400_| AAD | IEEE 802 11ac VIFi (20MHz, BA-0AM, Bopc dg) | WLAN B.37
10401 | AAA | IEEE 802.11ac WiEt (40MHz, B4-0AM, $0pc de) AN | BB0 | 286%
10402 | AAA | IEEE 802.11ae WIFi {(BOMHz, B4-0AM, BOpc de) WLAN B53 | &
10403 | AAB | COMAZICD (1xEV-DO, Rew. 0) COMAZO0D 378
10404 | AAB | COMAZU00 (TXEV-DO0, Rev. i) CLUMAZI EN
10408 | AAD | GOMAZ000, RO3, 5032, Full Rate COMAZ000 5.22
10440 | AAA | LTE-TDD {(SC-FDMA, 1 I"B. 10 MI iz, QPSK UL Sub=2 34,7 8, )] LTE-TDD .82 J
10414 | AAA | WLAN CCDF, B4-DAN, 40MHz Genant BS54 | $BBE% |
10415 | AAA | IEEE 802 11b WiFi 2.4 GHz (DSSE, | Mbps, B9pe de) WLAN 154 | 258% |
10416 | AAA | IEEE 802 11g WIFi 2.4 GHz (ERP-OFDM, 6 Mbps, 99pc de) | |
10417 | AAA | IEEE 802.11a/h WiFi 5 GHz (GFOM, & Mbps, 89pc do)
10418 | AAA | IEEE 802.11g WiFi 2.4 GHz (0SS5-OFDM, & Mops, Bipe, Long)
10413 | AAA | IEEE 802.11g WiFl 2.4 GHz (D355-0FDM, 6 Maps, B8pc, Shorl)
10428 | AAA | IEEE 802110 [HT Greenhehd, 7.2 Mbps, BP BPE 3l —
10423 | AAA | IEEE BOZ 1in (HT Greenfieid, £3.3 Mbps, 16- ]
10424 | AAE | IEEE 802.11n (HT Greeniield, 72.2 Mbps, B4-0AM)

| 10425 | AAE | IEEE 802.11n (HT Greenfield, 15 Mbps. BPSK)
| 10428 | AAE | IEEE BOZ11n (HT Greenfield, 50 Mbps, 16-GAN)
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[ 10437 [ AAB | TEEE B0Z.11n [HT Greenfield, 150 Mbps, G4-CAN) WLAN
10430 MB | LTE-FDD (OFOMA, 5 MHz E-TM 3.1} LTE-FOD
10431 | LTE-FOD (OFDMA, 10 MHz, E-TM 3.1} LTE-FOD
10432 ME | LTE-FOD (OFDMA, 16 MHz, E-TM 3.1) LTE-FDO
10433 | AAC | LTE-FDD (QFDMA, 20 MHz, E-TM 3.1) ATEFDD
10434 | AAG | W-CDMA (BS Test h']udel 1, 54 OPCH) WCOMA
10435 | AAA™ | LTE-TOD (SC-EDMA, 1 RB, 20 MHz, GPSH, UL Sul) _|LTE-TRO
| 10447 | AAA | [TE-FOD (OFDMA, 5 MHz, E-TM 3.1, Clipping 44%) LTEFDD
10248 | AAA | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, Clippin 44%) LTE-FOD
10445 | AAC | [TE-FOD (OFDMA, 15 MHz, E-TM 3.1, Cliping 44%)_ LTEFDD
10450 | AAA | LTE-FDD (OFDMA, 20 MHz, E-TM 2.1, Glipping 44%) LTE-FCD
181 | AAA | W.COMA (BS Test Model 1, 84 DPCH. Chipping 44%) WCDMA
104253 | AAC | validalion (Square, 10ms. 1ms) = Test
10456 | AAC™ | IEEE 802.11ac WIFI {180MHz, 64 GAM, 85pc do) WILAR
10467 | AAC | UMTS-FDD (DG-HSDPA) = | wicoma
D468 | AAC | COMA200O (1xEN-DO, Rev B, 2 camiers) COMAZO00
10458 | AAC | COMAZ000 (13EV-D0, Rev. B, 3 camiers) = | COMAZO00
UMTS.FDO (WCOMA, AMR) WCOMA
LTE-TOD (SC-FOMA, 1 RE, 1.4 MHz, QPSK_UL Sub) LTE-TOD
TE-TOD (SC-FDMA, 1 RB, 1.4 MHz, 16-0AM, UL Sub; LTE-TDD
_TE-TDD (SC-FDMA, 1 RE, 1.4 MHz, B4-DAM, UL Sub) LTE-TDD
LTE-TOD (SC-FDMA, 1 RE, 3 MHz, QFSK, UL Sub) LTE-T00
LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-0AM. UL Sub) | LTE-TDD
LTE-TDD (SC-FOMA_ 1 RB, 3 MHz, 54-QAM_ LIL Sub) | TETDD
JE-TDD (SC-FDMA, 1 RB, 5 MHz, QFSK, UL Sub) LTE- TUD
__TE-TOD (SC-FDMA. 1 RE, 5 MHz, 16-QAM, UL Sub) LTE-TDD
-TE-TDD (SC-FDMA, 1 RB, 5 MHz, 64-GAM, UL Sub) LTE-TOD
 LTE-TDD (SC-FDMA. 1 RE, 10 MHz, GPSK, UL SUi) LTE-TOD
LTE-TDD (SC-FOMA. 1 RE, 10 MMz, 16-QAM, UL Sub) LTE-TDD
LTE-TDD {SC-FDMA. 1 BB, 10 Mz, B4-0AM, UL Sub) LTE-TDD
LTE-TDD (SC-FDMA, 1 RB, 15 MHz, GPSK, UL 5ul) LTE-TDD
LTE-TDD (SCF A RB, 15 MHz, 15-CAM, UL Sub) LTE-TDD
LTE-TDD {SC-FDMA, 1 RB, 15 MHz, 64-0AM, UL Sub) LTE-TOD _
LTE-TDD {SC-FOMA, 1 BB, 20 MHz, 18-QAM, UL Sub) LTE-TDD
LTE-TDD
LTE-TDD
LTETDD
4 LTE-TDD
LTE TOD {SC- FI'.'IM-*. 50% RE, 3 Wiz, GPEK. UL Bub} LTE-TOD
LTE-TDD (SG-FOMA, 50% RB. 3 MHz, 16-0AM, Sub] LTE-TOD
LTE-TDD (5C-FDMA, 50% RB, 3 iz, UL Sub) LTE-TDD
LTE-TOD {SC-FOMA. 50% RE, 5 MHz, QPSK, UL Sub) LTE-TDD
LTE-TOD (5C-FOMA, 50% RB, 5 Mz, 15-GAM, UL Sub) _ |E-ToOR |
LTE-TDD (SC-FDMA, 50% RB, 5 MHz, B4-0AM, UL Susy | [(TE-TDD
'LTE-TDD {SC-FOMA, 0% RB, 10 MHz, OPSK, UL Sub) LTE-TDD
LTE-TOD {SC-FOMA, 50% RB, 10 Mz, 16-0AM. UL Subj LTE-TCD
LTE-TRD (3C-FOMA, 500 RE, 10 MHz, '54 QF-.M UL Sub) LTE-TDD
LTE-TDD (SC-FOMA, 50% RB, 15 MHz, OPSK, UL Sub) LTE-TDD
LTE-TDD (SC-FOMA, 5% RB, 15 MHz, 16-QAM,_ UL Sub) LTE-TDD
LTE-TOD fsc: FOMA, 50% RB, 15 MHz, 54-GAM, LIL Sub) LTE-TDD
LTE-TDO : £ 6.
LTE r:rn;sc FDM#, 50% RB, 20 MHz, 15-GAM, UL Sub) | LTE-TDD B.37 | £80 %
LTE-TDD (SC-FDMA. 0% RB, 20 MHz, 84-QAM, UL Sub) LTE-TDD BS54 | £06%
LTE-TDD (5G-FDMA, 100% RB, 1.4 Mz, GPSK, UL Suk) LTE-TDD | 7.67 | B8 %
LTE-TDD (SC-FOMA, 100% RE, 1.4 MHz, 18-0AM, UL Sub) | TE:TDD BAD | £865%
LTE-TOD (S5G-FOMA, 100% RE, 1.4 Mz, B4-QAM, UL Sub) | LTE-TDDr 868 | +96%
LTE-TDD (SC-FDMA, 100% RB, 3 MHz, OPSK, UL Sub) | LTE-TDD 767 | +08%
10501 | AAF | LTE-TDD (SC-FOMA,_100% RE, 3 MHz, 16-GAM, UL Sub) LTE-TDD 844 | +96%
10802 | AAB | LTE-TOD (SC-FDMA, 100% RB, 3 MHz, 64-0AM, UL Subj | LTE-TDD 852 | 1968 %
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10503 | AAB | LTE-TDD (SC-FOMA. 100% RB. & MHz, QPSK_ UL Sub) LTE-TOD 772 | £66%_
10508 | AAB | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, 16-0AM, ULSub) | LTE-TOD B3 | $08%
10505 | AAC | LTE-TDD (SC-FOMA, 100% RE, & MHz, 84-0AM, LTE-TOD B854 | +96%
10506 | AAC | LTE-TDOD (SC-FDMA, 100% RE, 10 MHL i —_ | LTE-TOD Ti4 | +86%
10507 | AAC | LTE-TDD (SC-FDMA, 100% RB, 10 LTE-TOD B.A6 | +96%
10508 | AAF | LTE-TOD (SC-FOMA, 100% RB, 10 MHz, 84-0AM, U_Sub) LTE-TOD. 855 | +9.5%
10508 | AAF | LTE-TOD (SC-FOMA, 100% RB, 15 MHz, QPSK, UL Sub) LTE-TOD 7.88 | +88%
10510 | AAF | LTE-TOD (SC-FDMA, 100% RE, 15 MHz, 16-0AM, UL Sub] LTE-TOD | 849 | +86%
10511 | AAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM, U_ Sub) JLTE-TDD | 851 | +36%
10812 | AAF | LTE-TOD (SC-FDMA, 100% RB, 20 MHz, OPSE. UL Sub) _LTE-TOD | 7.74 | 188%
10513 | AAF | LTE-TOD (SC-FOMA, 100% FB, 20 MHz, 16-0AM, UL Sul) LTE TDD | 842 | 306%
10512 | AAE | LTE-TDD (SC-FOMA, 100% RE, 20 MHz, 64 OAM, UL Bub) LTE-TDD 845 | 268 %
10515 | AAE | IEEE B2 11b VWil 2.4 GHE [DSSS, 2 Mbps, 89pc dc) WLAN 1.58 | +96% |
IEEE EOZ 11 b ‘.l[\l'i‘l'i 2.4 GHz (D558, 5.5 Mbps, B5pc oc) WLAN | 1.57 | 288%
IEEE BO2 11b WiFi 2.4 GHz (DS35, 11 Mbps, 9%pt o) WLAN | 158 | +96% |
IEEE BOZ 11a/h WIFi 5 GHz (OFDM, & Misps, 95pe dei WLAN B.23 | z08%
IEEE B0Z T1a/h WiFi 5 GHz (OFDM, 12 Maps, 99::: ) | wWLAN | 839 | z98% |
IEEE EOZ 11avh WiFi § GHz [OFOM, 18 Mbps, S0pc k) WLAK | 832 | +96%
IEEE EBQ2 11a/h WiFi 5 GHz [OFDM, 24 Mbps, 90pe o) WLAN | 787 | 288% |
IEEE BOZ 11amh WIFi 5 GHE (OFDM, 26 Mbps, $9pc o) WLAN
IEEE BOZ 11a/h WiFi 5 GHz (OFDM, 48 Mbps, 80pe o) WLAN
IEEE 802 11afh WIFI 5 GHz (OFDM, 54 Mbps. 90pc o) WILAN
IEEE 802 11ac WIFT (20MHz, MCS0, Bepe WLAN
IEEE E02.112c Wikl (200MHz, MCS1, Ofpe do) WLAN
EEE BOZ T1ac WiFi (20MHz, MCS52, B0pc dc) WLAM
| IEEE BOZ, 113¢ WiFi (200MHz, MCS3, B8pc do) WLAN
, : |IEEE BO2.11ac WiFi (20MHz, MCS4, Sipe do) — WLAN
[ | IEEE 202 11ac WiFi (20MHz, MCSE, Dipe dg) . WLAN
| 1083Z | AAF | IEEE BOZ 11ac Wikl (200MHz, MCS7, Dipe do) WLAN
10633 | AAE | BEEE BOZ.11ac Wikl (20MiHz, MGSA, 98pc do) WLAM
10534 | ARE | IEEE B02.11ac WiFI (40MHZ, M WLAN
10535 | AAE | IEEE 202.11ac WiFl (40MHz, WLAMN
10636 | AAF | BEEE 802.11ac WiFi (40MHz, MCS2, Gipc de) WLAN
10537 _| AAF | IEEE B02.11ac WiFi (40MHz, MCS3, 80pc do) | WLAN
10638 | AAF | TEEE 802 7Tac WIFI (40MHz MCS4, Bipe dr) | WiaN
10540 | AAS | IEEE 802.11ac WiF) (40MHz, h'iE:Sﬂ ;- BHpe de) | WiLAaN
10541 | AAR | [EEE 80Z.11ac WiFi (40MHz, MES7, 98pc do) | WLAN
10842 | AAA | IEEE 802 118c WIFi (40MHz, MCSE, 89pc de) | WLAN
10643 | AAC | IEEE 802.11ac WIFi (40MHz, MCSS, 99pc de) | WLAN
10544 | AAT | |EEE BOZ.11ac WiFi (BOMHz, MCS0, S9pe dr) | WiLAN
10648 | AAC | IEEE 802 T1ac WiFi (B0MHz, MCS1, 98pc o) | WLAN
10546 | AAC | IEEE 802.71ac WiF| (B0MHz, MCS2, Dope do) | ViLAM
10547 | AAC | IEEE BO2.11ac WIFi (BOMHz, MCS3, Bopc dc) WLAM
10548 | AAC | EEEE 802 Tiac WiFi (BOMHz, MCS4, 90pc dlc] | WLAN
10850 | AAC | IEEE 802.11ac WiFi (BOMHz, MCSS. 98pc dc) | WLAN
10551 | AAC | IEEE BOZ.71ac WiFi (B0MHz, MCST, S8pe de) CAWLAN
10552 | AAC | IEEE B0Z.11ac WIFi (BOMHz, MCSE, S8pc do) WLAN
10553 | AAC | IEEE BO2. 11ac WiFi (BOMHz, MCES, 98pc dc)  [WLAN
10554 | AAC | IEEE 802 Tiac WIFI (160MHz| MCS0, 89pc de) WLAN
10858 | AAT | IEEE 802.11ac WiFi (160MHz, MCS1, 89pc de) WILAN
10556 | AAC | [EEE B02.11ac WiFl (150MHz, MCS2, 80pe oe) WLAM
10557 | AAC | [EEE 802 11ac WIFI (150MHz, MCS3, 89pa de) WLAM
10588 | ARG | IEEE 802 11ac WiFi (160MHz, MCS4, 95pe de) WILAN
10880 | AAC | IEEE 802 11ac WIFi (160MHz, MGEB, 99pc do) WILAN
10581 | AAD | IEEE 802 11ac WiFi (180MHz, MCST, 88pc do) WLAN
10862 | AAC | IEEE 802.11ac WIFi (160MHz, MCE8, 88pc de) WILAN
10563 | AAC | IEEE 802.11sc WIFi (160MHz, MC.59, 99pc de) WLAN
105684 | AAC | IEEE 802 11g WIFI 2.4 GHz (DSSS-0FDM, 8 Mbps, S8pc de) WWLAN
10585 | ARG | IEEE BO2.11g WiFi 2.4 GHz ;USSS—GFDM 12 Mixps, B8p< de) WLAN
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[ 10566 | AAC_| IEEE 802.11g WiFi 2.4 GHz (DSS5-OFOM, 18 Mbps, 99pc ) WLAN 813 | +08% |
10887 | AAC | IEEE BO2 11g WiFi 2.4 GHz (DSS5-0FDM, 24 Mbps, 99pc do) WLAN BOD | +96% |
| 10568 | AAC | IEEE 802 11g WiFi 2.4 GHz (DSS5-0FOM, 36 Mbps, 99pc dt) WLAN | 837 | +08%
AAC | IEEE 802 11g WiFi 2.4 GHz (DS55-OFDM, 48 Mbps, 99pc o) WLAN | 810 | +96%
IEEE 802.11g WiFi 2.4 GHz (D555 OF DM, 54 Mbps, 99pc dc) WLAN [ B30 | +56% |
IEEE BOZ 110 \WiFi 2.4 GHz (0555, 1 Mbps, 90pc dt) WLAN [ 19 [198% |
IEEE BOZ. 410 WiFi 2.4 GHz (DESS, 2 Mbps, 80pc do) WLAN 100 | =06% |
K [EEE 802 11h WiFi 2.4 GHz (D355, 5.5 Mbps_ 80pc 0c) WLAN 158 [ 206%
| AAC | IEEE B2 T1b WiF1 2.8 GHe (D555, 11 Mbps, B0pc dg) 1.98 + 0.5%
] AAC_| IEEE 802 11g WiFi 2.4 GHz (D5SS-OFDM, 6 Mbps, BOpc de) 850 | 496%
AAL | IEEE BOR.11g WiFi 2.4 GHz (D585-0FGM, 8 Mbps, 90pc d6) BEN | £G6%
L1 AAC | IEEE BOZ 110 WiFi 2.4 GHz (DSS5-0FDM, 12 Mbps, 80pc de) B7O0 | 205% |
. AMD | IEEE BO2 119 WiFi 2.4 GHz (D 355-0FOM, 18 Mbps, S0pc dc) A49 | 256 %
| AAD | IEEE BOZ 11g WiFi 2.4 GHz (D 5S5-0FDM, bps, B0pc de) 836 | £+96%
AAD | IEEE BOZ 11g WiF 2.4 GHz (D3SS-0FDM, 36 Mups, 90pc dc) 876 | £86%
AAD | IEEE 802 11g WiFi 2.4 GH.I' [1e] 555- QFDM, a3 WMibps, 80pc do) 8.35 + 0.6 %
AAD | IEEE BUZ 11g WiFi 2 4 GHz (D555- OFDM, 54 Mips, 90pe de) BET | £86%
AAD | |EEE 802 11ath WiFI 5 GHz iDFDM E 'L,Qbes _E_IDpc de} ; B

§=§;

AAD | |iEEE 202 17a/h WIFL 5 GHz {OFDM, 18 Mbps. 80pe di)

M,D | |EEE &C2.11a/h ViFi 5 GHz (OFDM, & Mbpe. S0pc )

JEEE B02. 11ah WiFi 5 GHz (OFDM, 12 Mbps, B0po o)

IEEE 802 T1ath WIFI 5 GHz (OFDM, 24 Mbps, S0pc de)

IEEE 802 1a/h WiFi 5 Griz (DFDM, 36 Mbps, 80pe de)

IEEE 802, 1a/h WiFi 5 GHz (OFDN, 54 Mbps, Sipe de)

EEEE

TEEE B0Z 11n (HT Mixed, 20MHz, MCS0, 00pe de)

| 1EEE 802,110 (HT I'I.I'Iulel:i 200Kz I'U'I'“‘SE aipe def

IEEE 802,11n {HT Mixed, 20MHz, MGES, a0pe de}p

IEEE 202 11n (HT Mixed, 20MHz. MCS4, 90pc da)

IEEE 802,110 (HT Wixed, 20MHz, MGSE, Sbpc o)

'Eéééiﬁ

IEEE 802.11n {HT Mixed, 20MHz. k M"‘_ES S0pe de)

IEEE 80z, 11n (HT Mixed, 20MHz, MCS7, 90pc do}
|EEE 302 110 (HT Mixed, 40WHz, MCEQ, S0pc do)

E.BE

IEEE 802.71n (HT Mixed, 40WHz, MCS1, 80pc de)
IEEE 802,110 (HT Mixed, 40MHz, MG52, 90pc dol 82 [198%
IEEE 802.74n (HT Mixed, 400z, MCS3, 90pc de). = 204 | 208%
IEEE 80Z.11n (HT Mixed, 408Hz, MC54, 90pc da) 503 | t98%
IEEE 802 11n (HT Mixed, A0bHz, MCEE, D0pe de) = | 878 | 298%
IEEE 80Z.11n {HT Mixed, 4004Hz, MCS6, 90pc do) | 887 !
IEEE 802 11n (HT Mized, 408fHz. MCS7, S0pcde) = 8.62
IEEE 802, 11ac WIF| (20MHz, WG5S0, S0peds) 464
IEEE 8071130 WIF1 (20MHz, MCS1, B0pcde] [ &77 g
1EEE 802.71ac WiFi (20MHz, MCS2. 80pc de) 357 | +66% |
|EEE 802,11 ac WiFi (20MHz, MG53. 90ps do) | 878 | z68%
IEEE 80 11ac WIF| {20MHz, MCS4, 90pe d) | 870 | z06%
_IEEE 802, 11ac WIFi (20MHz, MCSS, S50pe dr) 877 | 198%
[30513 | AAC | IEEE A00Z.11ac WiFi (20MHz. MG58. 90pc or) 894 | 208 %
10814 | AAC | IEEE 30Z.71ac VIFI {20MHz, MCST, 80pc da) B58 | 88 % |
| 10515 | AAC iFi (20MHz, MCSE. 80pe de) Ba2 | +88% |
| 10616 | AAC iFi (40MHz, MCS0, 90pc do) 882 | +06% |
[ 10617 | AAC | IEEE 802.11ac WiFi (40MHz, MCS1, @0pcac) 881 | +868%
| 10618 _Lg_,-ag: EEE 80211 ac WiFi (40MHz. MCS2. 00pe dr) 858 | +98%
D618 | AAC | IEEE 802.11a¢ WIFi (40MHz, MCS3, 90pc dc) 8.86 | +98%
10820 | AAC | IEEE 802, 11ac WiFI {40MHz, MCS4, 90pc de) 887 | +BE%
10821 | AAC | IEEE 80%.11ac WiFi (40MHz. MCSS, S0pc da) B.77 | BB % |
| 10827 | AAC | IEEE 802 1iac WiFi (400MHz, MCSE, O0pcd) BBE | £0B%
106823 | AAC | IEEE BOZ T1ac Wikl (40MHz, MGS7, 90pc og) ——— Bo2 | +9.6 % |
10824 | AAC | IEEE BOZ.71ac WiFi (40MHz. MCSE, O0pe do) 856 | 8B %
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Report No.: SZNS211101-56012E-SA
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Addd: Mo 51 Xueyuan Rosd, Haidion District. Beliing,

Tel:

1o0Eey, China

VEB-10-62304833-25(2 Tose S 10-62T046 3 124014

E-mails crladehinnr oo Mg oo chinatilon
| 10825 | AAC | IEEE 202 Han'l.l'\.l'iF MH.: MCSQ Dl}pc de} WLAN
| 10836 | AAC | |EEE 802 11ac WiFi :am.mz WCS0, 80pc do) WILAN
10827 [ ARG | IEEE 802 11ac WiFi (B0MHz, MCS1, 8o de) WLAN
106328 | AAC | IEEE 802 11ac WiF| (BOMHz, _In_.t_l_“_._s_z &0pe de) WILAN
10628 | AAC | |EEE 802 Hem WiFi (BOMHE, MCb B0pe do) WLAN
10630 | AAC IEEE 802 11ac WiFi (BOMHz, MCS4 SOpe dr,l WLAN
| 106371 [ AAC L EE 802. 11ac WiFi (B0MHz, MCSE, 80ps do) WLAN
10832 | AAC | IEEE 802 11ac WiFl (BUMHz,_MCSB, S0pc dc) _WLAN
10833 | AAC | IEEE 802.11ac WiFi (BOMHMz, MCST, 80pc dc) WLAN
10834 | AAC | IEEE 802.11ac WiFi (BIMHz, MCS8, 90pc de) WLAN
10855 | AAC | IEEE 802 11ac WiFi (BOMHz, MCS9, 90pc de) WILAN
10636 | AAC | IEEE 802 11ac WiFi {180MHz, MCS0, S0pc ) WL_AI:{
| IEEE 802 11ac WIFi (160MHz. MCE1, 90pc de) WLAN
|EEE 80Z. 11ac WiFi {180MHz, NGS2, 80pc da) WLAN
IEEE 802 11ac WiFI {180MHz, MC53, 80pc de) WLAN
IEEE ﬁ{IZ Tiac WiFi (180MHz, MCS4, 90pc dc WWILAN
IEEE 802 11ac WiFi [1B0MHz, MCSS, O0pc dej WLAN
IEEE 802, 118 WiFi 1|1EDMH1 MCSE, B0pC de) WLAN
IEEE BO2 11ac WiFi (180MHz, MCS?, Glpc de} WLAN
[EEE BOZ 1fac '."wFLuErEMHz MGS& S0pe de) WWLAN
|[EEE BO2 11ac WiFi {160MHz, MC58, S0pc de} = WiLAN
LTE-TDD (SC-FDMA, 1 RB, § MHz. QFSK, UL Sub=27] LTE-TOD
TE-TOD (SC-FDMA 1 RB, 20 MHz, OPSK. UL Bub=2.7] LTE-TOD
COMAZ000 [wMuancedJ_ e COMAZ000
LTE-TOD (OF DMA. 8 MHZ, E-TM 4.1, CUpping 457) LTE-T00
LTE-TDD (DFDMA, 10 MHz, E-TM 3.1, Clipping 44%) LTE-TDD
LTE-TOD (DFDMA, 15 MHz, E=TM 3.1, Cligping 44%) LTE-TOD
LTE-TOD (OFDMA, 20 MHz, E-TM 3.1, I:Ig:_ng 44%) LTE-TDD
Suise Wavetorm (200Hz, 109) | Test
Fulse Wavelomm (200Hz, 20%%) | Test
Pulaz Waveforn (200Hz, 409) | Tast
108A1 | AAT | Pulse Waveform (200Hz, 60%) Test
10682 | AAC | Pulss Waveform (200Hz, 80%) Test
10670 | AAC | Bluetooth Low Energy Blugtoath
10871 | AAD | IEEE 202.11ax (20MHz, MCS0, B0pe o n:h: | WLAN
| 10872 MD IEEE A02.11ax {EGMHZ MCS1 Blpc dc} WLAN
IEEE , MCS2, B0po de} = WLAN
10674 | AAD | IEEE 02 11ax QEOMH: MCS3, Bhpc do} WLAN
| 10675 | AAD | IEEE ﬂuE 11ax (20MHz, MCS4, 50pc dc) WLAN
10876 | AAD IEEE AD2 11ax (20MHz, MGSE, Bipe do) WLAN
10677 | AAD | IEEE 802.11ax (20MHz, MCS8, BDpc do) L wLaN
10678 | AAD | IEEE 802.11ax (20MHz, MCST, B0pg doj WLAN
10879 | AAD | IEEE 802 1ax (20MHz, MCSE, B0pc de) o wiiew
| 10880 | AAD [ IEEE 802 11ax {20MHz, MGSS, Bipe de) WLAN
10E81 | AAG | IEEE &02 11ax (20MHz, MGS10, 90pe do) WLAN
10682 | AAF | IEEE 802.11ax (20MHz, MCS11, B0pc do} WLAN
10683 | AAA | IEEE 802.17ax (20MHz, MCSD, Biipe do) WLAN
10684 | AAC | IEEE 802 1%ax (20MHz, MCS1, B9pc de). | WLAN
10886 | AAC | IEEE 802.11ax {20MH=z, MCE2. 50pc de) WLAN
| 10686 | AAC [ IEEE 802.11ax (20MHz, MCS3, 89pc dr) WLAN
10687 | AAE | IEEE 802.118x (20MHz, MGCS4, 89pc do) WLAN
10688 | AAE [T WLAN
| fo6ES | AAD | IEEE §_l:g Thax (20M| e WLAN
| T0600 | AAE | IEEE 802.118% (20MHz, MCST, Bope de) WiAN
10691 | AAB | IEEE 802.11ax (20MHz, MCSE, S9pc de) WLAN
10692 | AAA | IEEE 80291 ax (20MHz, MCSB 89pc do) WLAN
10893 | Afa | IEEE 802 11ax (20MHz, MCS10, Bope oe) WLAN
1G04 AMH IEEE 802 11ax (20MH=z, MCS511, 89pc dc) e 'u‘-'_l..ﬂN
10685 | AAA | IEEE 802 11ax (d0MHz MOS0, S0pcde) WLAN
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10836 | AAA | IEEE BOZ 11ax (40MHz, MCS1, 80pc de) WVILAN BB | +BB% |
10697 | AAA | IEEE BOZ 11ax (40MHz, MCS2, 80pe dc) WLAN B61 | £05% |
10698 | AnA- | |IEEE BOZ.11ax (4liMHz, MCS3, 90pc de) 3 WILAN BAE | + 06 %
106889 | AAA | IEEE BOZ 11ax (40MHz, MCS4, O0pe de) — [wianN BBY | £08%
0700 | ARA | [EEE BOZ 11ax (40MHz, MCSS, 90ps de) WULAN B73 | £0B%
10701 | ARA | |EEE 602 11ax (40MHz, MCS6, 90pc dc) - WLAN B.86 | t08%
10702 | A#A | IEEE B0Z 11ax (40MHz, MCST, 80pc de) WLAN B70 | +96%
10703 [ AMA | IEEE B02.11ax il-ﬂMHz MC S8, de} WLAN BB2 | tB8%
10704 | AAA | IEEE BOQ 11ax (40Miiz, MCS0, O0pe de) | WiAN 858 | +08%
10705 | AMA | IEEE BO2.11ax [(40MHz, MCS10, 80pc do) | WILAN 869 | +96% |
10706 | AAC | IEEE B02 11ax [(40MHz, MCS11, B0pc de} | WLAN 866 | tH6%
10707 | AAG | IEEE 802 11ax {40MHz, MCS0, 98pc do) WILAN 832 [ tB6%
10708 | AAC | IEEE 802 11ax (40MHz, MCS1, 88pc dc) WLAN 855 | +88%
10708 | AAC | IEEE 802 11ax (40MHz, MCS2, 99pc dc) WILAN B33 [ +08%
10710 | AAC | IEEE 802, T1ax (40MHz, MCS3, 58pc dc) | WLAN 1829 | s88% |
10711 | AAC | IEEE 802 11ax {40MHz, MCS4, Sdpe dc) WLAN ] |
10712 | AAC | IEEE 802 11ax (40MHz, MCSE, S8pc do) WLAN 867 | +96% |
| 10713 | AAC | IEEE 802 11ax [400Hz, MCSE, Bope de) WLAN 8.33
10714 | AAG | IEEE BOZ 11ax {(40MHz, MEST, 99pc dc) " [ WLAN 826
10715 | AAC | IEEE BOZ 11ax (40MHz, MCSE, 09pc do) WLAN .45
(10716 | AAC | IEEE BOZ Tiax (40MHz MCS8, 89pc de) WLAN | 830
10717 | AAC | IEEE 602, 11ax (40MHz, MCS10, 89pc de) WLAN | 848
[T071E | AAC | [EEE BOZ 11ax (40NMHz. MCS11, 88pc dei WLAN [ 824
10716 | AAC | [EEE B0Z T1ax (BOMHz, MC@_E@E& dc) WLAN g8
10720 | AAC | IEEE BOZ Tiax (80MHz. MCS1. 90pe dr) WLAN | AT
10721 | AAC | IEEE 802.11ax (80MHz, MCS2 80pcde) WLAM | B.78
10722 | AAC | IEEE BOZ 1iax (BOMHz. MCS3, 90p: dr) WLAN B.55
10723 | AAG | IEEE BOZ 11ax (B0MHz MCS#, 90pc do) WLAN B.70
10724 | AAC | IEEE 802 11ax (80MHz. MCS5, 80pc dc) = WLAN 8.80
10725 | AAC | IEEE 602 T1ax (BOMHz MCS8, S0pc de) VWLAM B4
10726 | AAC | IEEE BOZ flax (BOMHz, MCSY, 90pc do) WLAN B72
10727 [ AAC | 'EEE 802 11ax (8OMHz, MCS8, 80pc de) WLAN BB
[ 1o728 | AAC | JEEE 602 T1ax (80MHz, MCS8, 90pe de) WLAR B.65
10728 | AAC | 'EEE 802 t1ax (BOMHz, MCS10, S0pc de} WLAN B.E4
10730 | AAC | [EEE 02 11ax (BOMHz, MGS11, 80pc do) WLAN BAT
10731 | AAC | ‘EEE 802 t1ax (BOMHz MCS0, 859pc do) WLAN B42
10732 | AAC | |EEE B2 11ax (BOMHz MCS1,_88pe ae) WLAN _Bag
10733 | AAC | EEE 802 11ax (80MHz, MCS2, 88pc da) WLAN B.40
10734 | AAC | EEE BO2 11ax (B0MHz, MCS3, Qgpc c) WLAM B35
10735 | AAC | |EEE 802 11ax (80MHz, MC54, BSpc do) WWLAM 8.33
10738 | AAC | |EEE 800 11ax (B0MHz, MCSS, BBpe de) WLAN 837
10737 | AAC_| (EEE 802 11ax (BOMHz, MGS6, 8Bpc do) WLAN 8.36
10728 | AAC | 'EEE 802 11ax (BOMHz, MCS7, GBpe de) WLAN 84z
10730 | AAC | [EEE B0 11ax (OMHz, MGSA, 99pc de) WLAN | azs
10740 | AAC | SEEE 802 11ax (BﬂMH: '."ICSQ 98pe de) WLAM | 848
10741 | AAC | IEEE BUR 11ax (B0MHz, MCS10, 99pc dgl . WLAN 540
10742 | AAC | IEEE 802 112x (BOMHz, MCS11, 99pc o WLAN 8.43
10743 | AAC | IEEE BOZ 11ax [160MHz, MCS0, 90pe de WLAN | 204
10744 | AAC | IEEE 802.112x (160MHz, MCS1, 90pa dg) | WLAN B.16
10745 | AAC | IEEE 802 11ax (160MHz, MCS2Z, 80pe da) WLAN 883
10746 | AAC | IEEE 802:11ax (160MHEz, MCE3| Blpc dg) L | WWLAN | 8511
10747 | AAC | IEEE 802.1 1‘Iu (160MHz, MCS4, 80pa da) | WLAN 9.04
10748 | AAC EEE 11&1{1&0MH2 MESS5] 80pe do) [ WLAN | 883
10740 11ax {160MHz, MCS6, 90pc de) WLAN 4980 |
10750 | AAC |EEE 802.11ax {160MHz_ MGS7, $0pcde) WLAN 8.78
10751 | AAC | IEEE B03.11ax (150MHz, Mcsa 90pe dg) WLAN 8.82
| 10782 | AAC | IEEE 802 11ax {160MHz, MCED, 90pe de) WLAN 881
| 10753 | AAC | IEEE 802, 11ax (160MHz, MGS 10, 90pc dc) WLAN 5.00
10764 | AAC | IEEE 802, 11ax (160MHz, MC511, B0pc dc) CwiAN 1 894 |
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10755 | AAC | 'EEE BOZ. 1ax (150MHz, MCS0, B8pc dc) WLAR BG4 | 206%
10750 | AAG IEEE 802 11ax (100MHE;, MS31, B8pu du} WWLAN 6.77 | LB8%
10757 | AAC | IEEE 802 11ax (160MHz, MCS2, Bipc de) WLAN BT | $BB%
10758 | AAC | IEEE 802 tlex (160M , BBpe de) WLAN BFE | +86%
10750 | AAC | IEEE BO2 T1ax (160MHz, MCSA, Gopede) WLAN B58 | +96%
L0760 | AAG | EEE BO2 11ax (160MHz, MCSE, 59pc di) VLA B49 | +86%
10761 | AAC | IEEE BO2 11ax (160MHz, MCSE, Bopc do) | WLAN 858 | +t98%
10762 | AAC | EEE 802 11ax (160MHz, MCS7, B8pc de) I WLAN 649 | +86 %
10763 ' | AAC | 'EEE 302 Hax (160MHz, MGS8, B8pc de) | WULAN :
10764 | AAC | [EEE B2 T1ax (160MHz, MCSH, Bagcm:] | WLAN
10765 | AAC | EEE B02 11ax (160MHz, MCS10, 89pc do) WLAN
10786 | AAC | EEE BO2 11ax (160MHz, MCS11, B9pc un: WILAN
10767 | AAC | 5G NR (CP-OFDM, 1 RB, 6 MHz. QPSHK, 15 kHz) 5@ NR FR1 TDD
10768 | AAC | 3G NR {CP-OFDM, 1 RB, 10 MHz, OPSK. 15 kHz) 5G NR FR1 TDD ;
10769 | AAG {\EG NR, (GP-OFDM, 1 BB, 15 MHz, QPSK. 15 kHz) SGNRFR1TDD | &01
10770 | AAC |36 NR (CP-OFDM, 1 RS, 20 MHz, OPSK, 15 kHz) — | 5G NR FR1TDD
| 3G NR (CP-OFDM, 1 RB. 25 MHz, OPSK_ 15 kHz) BGE NR FR1TD0
505 NR (CP-OFDM, 1 RB, 30 MHz, DESK, 15 ki) 5G NR FR1TDD |
5G NR (CP-OFDM, 1 RE, 40 MHz, DPSK, 16 kHz) | BGNRFR1TDD |

650G NF (CP-DFDM, 1 RB. 50 MHz, QPSK, 15 kHz)

53 MR FR1 TDD

| 5G MR (CP-OFDM, 50% RB, 5 MHz, OFSK, 15 kHzx)

53 NR ER1TDD

s NR_(_GF' -OFDM, 50% RB, 10 MHz, GFSK, 15 k)

85 NR FR1 10D

| G NR (CP-OFDM, 50% RB, 16 MHz, QPSK, 15 kHz)

5G NR FR1 TDD

9G NA (CP-OFDM, 500 RB 20 MHZ QFSK, 15kHE]

5G NR FR1 10D

¢, 15 kHz)

5G NR FR1 70D |

15 kHz)

A5G NR FR1TDD

5G NR (CP-DFDM

-QFDH Hz, QPSEK, 15 kHz)

3G MR FR1 TCD

56 NR (CP- OFOM, 15 kHz)
GG KR (CF'-OFDM 100% RB| 5 MHz, QFSK, 15 kHz)

65 NRFR1TDD
656G NR FR1 TOD

56 MR FR1.TDD

50 NR_;CP OFDM 100% RB 18 MHL QF'EK 15 kHz)

566G NR FR1TDD |

G NR (CP-OFDOM, 100% 8B, 20 Mz QPSK. 15 kHz)

5G NR FR1TDD

, | 50 NR [CP-OFDM, 100% RB, 25 MHz. QPSK, 15 kHz)
56 NR {CP- OFDI\'I E

56 NR FR1TDD |

5G NR FR1 TDD

0% R
5G NR (CP- DFDM 00% RB,

6G NR (CP-CFDOM, 100% RB, 50 MHZ upsﬁ 15 kH_Z"I

5G NR (CF-OFDM. 1 RE, b Mide, QPS40 kHz)

5G NR FR1 TDD |

53 NR FR1TDD

56 NR (CP-QFOM, 1 RE. 10 MHz, QPSIK, 30 ki)

506 MR (CP-OFDM, 1 RB, 15 MHz, OPSK, 30 kHz)

BGNRFR1TDD |

SGNRFR1TOD |
52 NR FR1 TDD

| 5G NR (GP- OfDM 1 RE, 20 MHz, OPSK, 30 kHz)

56 MR FR1 TOD

503 NR (CP.OFDM, 1 RB, 25 MHz, OPSK, 30 kHz) 5G MR FR1TDD |
55 NR (CP-OFOM, 1 RB, 30 MHz, OFSK, 30 kAz) | SGNRFR1TDD
5 NR (CP-OFDM, 1 RB, 40 MHz, l;lP$H 30 kHz 95 MR FR1TDD
5G NR (CP-OFDOM, 1 RE, 50 MHz, OPSK, 30 kHz) 5G MR FR1T0D
5G NR (CP-OFDM, 1 RB, 60 MHz, QP3K, 30 kHz) 56G NR FR1 TO0D
55 NR (CP-OFOM, 1 RB, B0 MHz, OPSK, 30 kHz} 5G NR FR1TCD
5G NR (CP-OFDOM, 1 RB, B0 MHz, QPSK, 30 kHzj 50 NR FR1TOD

£ MR (CP-OFDOM, 1 RB, 100 MHz, GPSK, 30 kHz)

56 NR FR1 70D

5 NR FR1TOD |

5C NR (CP-OF DM, 50% RB, 10 MHz, QPSK, 30 kHz)
50 NR R

G NR (GP- DFDM 50% RB, 30 MHz, QFSK, 30 kHz)

PGNRFRITOD |
SGNR FR1TC00

56 MR (CP-OFDM, 50% RB, 40 MHz, QP5K, 30 kHz)

56 NR FR1 7DD

656G NR (CF-OFDM, 50% RB, B0 MHz, QFSK, 30 kHz)

5G NR FR1 TDD

5G NR (CP-QFDM, 100% RB, § MHz, QFSK, 30 kHz}

5G NR FR1 TOD

6G MR (CP-OFDM, 100% RB. 10 MHz, QPSE, 30 kHz)

GG NR FR1 TOD

| 5G NR (CP-OFDM, 100% RB. 16 MHz. QFSHK, 30 kHz)

5GNRER1T0D | B33

EG HR (CP-OFDM, 100% RB. 20 MHz, QPSK, 30 kHz)y

SGNRFRITOD | A.30

506 NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 30 kiHz)

AAD | 50 MR (CP-OFDM, IEH!I%{. RE; :SD MHz; QPS-K 30 kHz:l_
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10823 | AAC | 5G NR {CP-OFDM, 1 5ENRFR1TD0 | BI6 | 206 %
10824 | AAD | 5G NR {CP-OFDM, 1 , | ) SGNRFRITOC | Ba@ | t86%
10825 | AAD | 3G MR (CP-OF DN, 100% RB. 60 MHz, QFSK, 10 kiHz) ECMNRFRITOD | B4l | +88%
10827 | AAD | 5G NR (CP-OFDM, 100% RE, B0 MHz, QPSEK, 30 kHz) EGNAFRITOD | 842 | +06%
10828 | AAE | 50 NR {CP-OFDM, 100% RE, 90 MHz, OPSK, 10 kHz) EGNRFRYTOD | 843 | £95%
10828 | AAD | 5G NR {GP-OFDM, 100% RB, 100 MHz, OPSK, 30 kHz) SGNRFRITOD | G40 | t86%
10830 | AAD | 5 NH {CP-OFDM, 1 RE, 10 MHx, OPSK, 60 kHz) &6 NA FR1 10D y g
10831 | AAD_| 3G NR (CP-OFDM, 1 RE, 15 MHz, QPSK, 60 kHz)
10832 | AAD | 3G NR {CP-OFOM, 1 AB, 20 Mz, QPSK_60 kHz) ~ |56 NF
10833 | AAD | 5G NR (CP-OFDM, 1 RB, 25 Mz, OPSK, 60 kHz) §G NR FR1 100
10834 | AAD | 5G MR ({CP-OFDM, 1 RE, . QPSK, 80 kHz) 5G NR FR1 TOD
10835 | AAD | 5G NR (CP- OFDM. 1 RB. HL CPSK, f0 kHz) BG NR FR1 TDD
10836 | AAE | 5G NR (CP-OFDM, 1 RB, 50 MHz, GFSK, 60 kHz) SG MR FR1 TOD
10837 | AAD | 50 NR {CP-OFDM, 1 RE, B0 MHz, CPSK, 60 kHz) | BENRFR1TDD
| 10839 | AAD | 6 MR {CP-OFDN, 1 RB. B0 MHz. GPSK, 60 kHz) S50 NR FR1 10D |
10840 | AAD | 5G NR (CP-OFDM. 1 RB. B0 MHz, QPSK, 6D kHz} 5G NR FR1 TOD
10841 | AAD | 3G NR (CP-OFDM, 1 BB, 100 MHz, OPSK, BD kHz) — | 5G NR FR1TDD
10?43 AAD aG NH - 'D'FDN'I 20% RE, 18 MHz, QP 5K, 60 kHz) 4G NR FR'I TDI'J_
10844 | AAD | 8G NR (CP-OFDM, 5G NR FR1 100
10848 | AAD | 5O NR (CP-OFDM, 56 NRE FR1 TOR
10854 | AAD | 5G NR (CP-OFDM, SK, 60 kiHz) 5G NR FR1 OO
10855 | AAD | 6G NR (CP-OFDM. 100% RB, 15 MHz, QP SK, 60 kHz) | G NR FR1TDD
| 10856 | AAD | 50 NR (CP-OFDM, 1009 RB, 20 MHz, QPSK, 60 kHz) | G NR ER1 TDD
10857 | AAD | 5G MR {CP-OFDM, 100% RB, 25 MHz, QPSK, D kHz) | 5G NRFR1 TDD B ; |
10858 _| AAD | 3G NR (CR-GFDM, 100% RB, 30 MHz, QPSK, 60 kHz) SGNRFR1TOD | 8.36 | £06% |
10855 | AAD | 5G NR (CE-OFDM, 100% RB, 40 MHz, CPSK, 60 KHz) FGMRFR1TOO | 834 | 96 % |
10860 | AAD | 5G MR q@ggrgjg 100% RE, 50 MHz QF'Sit. G0 kHz) SG MR FR1 TDD .41 198 % |
10861 | AAD | 6G NR (CP-OFDM, 100% RE, 80 MHz, QPSK, 60 kH2) 5S NR FR1 TDD 840 [ 208% |
10863 | AAD | 56 NR (CP-OFDM, 100% RB, 80 MHz, QF 5K, 80 kiHz) 5GNRFR1TO0 | 841 | +56 % |
10864 | AAE | G MR (CP-QFCHM, 100% RB, 90 MHz, QP‘SK B0 kHz) | SGNRFR1TDD 837 | +968% |
10885 | AAD | 5C NR (CP-OFDM, 100% RB, 100 MHz. GPSK. 60 k2] SGNRFR1IOD | 841 | 196 %
10BBE | AAD | 80 NR (DFT-s-OFDN. 1 RB, 100 NHz, GPFSE, 10 kHz) EENEFRITOD | 568 | =58 %
| 10868 | AAD | 5G NR (DFT-=-OFDOM, 100% RE, 100 MHz, GPSK, 30 kHz) SGNRFR1TDD | 569 | 196 %
| 108685 | AAD | 5G NR (DFT-=-0FDM, 1 RB, 100 MHz, QPSK, 120 kHz) SGMNRFR2TDD | 576 | +96%
| 10870 | AAD | GG NR (DFT-=-OFDM, 100% R, 100 MHz, OPSK, 120 kHz) GENRFRZTOD | 5B6 | 96 %
| 10871 | AAD | 5G NR (DFT-=-OFDOM, 1 RB, 100 MHz, 160AM, 120 kHz) SGMNRFR2TOD | 575 | +98%
10872 | AAD | B NR (DFT-2-0FDM. 100% RB_ 100 MHz, 160AM, 120 kHzk SGNRFRZTO0D | 662 | +06 %
| 10873 | AAD | G NR (DFT-s-OFDM, 1 RB, 100 MHz, G4GAM, 1zu KHz) | S5 NRFRZTOD | 6.81 | +96%
10874 | AAD | 5C NR (DFT-sOFDM, 100% RE, 100 Mekz, BAGAM, 120 kHzh EENRFR2TDD | 665 | +96 %
| 10875 | AAD | 5G NR (CP-OFDM, 1 RB_ 100 MHz, QPSK, 120 kHz) 5G NR FRZ TOD | 7.78 | +86 %
10878 [ AAD | BG NR (CP-DFDM, 100% RB, 100 MHz, QPSK. 120 kHz) 55 WR FR2 TOD 830 | +588%
106877 | AAD | SG NR (CP-OFOM, 1 RB, 100 MHz, 160AM, 120 kHz} 55 NR FR2Z TDD 785 | +96%
[10878_| AAD | 5G NR (CP-OFDM, 100% RB, 100 MMz, 15GAM, 120 kiz) | SGNRFR2TDD | 8.41 | =88%
10870 | AAD | 50 NR (CE- CIFEJM 1 RE, 100 MHz, 540AM, 120 kiHz) BGNRFR2TOD | 8.1 =08 %
I 10880 | AAD | G NR (CP-QFDM, A00% BB, 100 MHz, 8401AM, 120 kHz) SGNRFRZ2TDD | B.38 | +96% |
| 10881 | AAD | 50 NR [DFT- S-OFDM, 1 RB 5!} MHz. QP3K, 120 kHz} 56 NR FR2.TDD T 575 | +96%
10882 | AAD | 5G NR (DFT-5-OFDM, 100% RB, 50 MHz, GPSK, 120 kHz) 5G NR FRZTDD | 596 | +96 %
10882 | AAD | 5C NR (DFT.= OFDM, 1 RE, 50 MHz, 180AM, 120 kHz) | BENRFR2TDD | ¢ 6% |
1 AAD_| 50 NR (DF T-s-OF DN, 100% RE, 50 MHz, 180AM, 120 kHz) 5E NR FRZ TDD.
BAD | 62 NB (DFT.e-0FDM, 1 BR, 50 Mix, RACAM, 120 kHz) EA NE FR2 TO0
AAD | 5G NR (DFT-s-0FDM, 100% RB, 50 MHz, 640140, 120 kHz) 5& NR FRZ TRD
AAD | 506G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 120 kHz) 53 NR FR2 TDD
AAD | B3 NR {CO-OFLM wu% RE_ 50 MHz QF‘SN 120 kHz) 8G NR FR2TDD
AAD | 8G NR (CP-QFDM, 1 BB, 50 MHz, 16GAM, 120 kHz) 5G MR FR2TDD 2
AAD | 50 NR {CP-OFDM, 100% RB, 50 MHz 180AM, 120 kHe) 5G NR FR2 100 :
AAD | §G NR (GP-OFDM, 1 RE. 50 MHz, S40GAM, 120 kHz) — | SGNRFR2IDD | 8 i
AAD | 5G NR (CP-OFDM, 100% RB, 50 MHz, B40AM, 120 kHz) SGNRFRZTOD | B.41 | t88% |
AAD | 50 NF (DF T-=-DFDM, 1 RE, 5 MHz, OPSK, 30 kHz) SGNRFR1TOD | 566 | +96 %
AAD | 8G NR (DFT-s-0OFDM, 1 RB, 10 MHz, QPSK, 30 kHz) EGNRFRA1TDD | 657 | +9.6% |
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10868 | AAD | 5G NR {DFT-s-OFDM, 1 RE_15 MHz, OPSK, 30 kHz) ECNRFRITDD | GB7 | =068 %
10800 [ AAD | 3G NR (DFT-s-OFDM, 1 RB, 20 MHz, GP}:\:K. 30 kHz) EGNRFRITDD | 5BB | :9B6%
10901 | AAD | 56 NR (DFT-s-OFCM, 1 RB. 26 SGNRFRITDD | 6688 | =08%
10202 | AAD | 3G NR (DFT-s-0FCM, 1 RB. SGNRFRITDD | 6BE | 08 %

| 10803 | AAD | 5G NR [DFT-SOFDOM, 1 R, 40 MHz. GPSK, 30 kHz) SGNRFRITDD | 588 | :398%
10804 | AAD | 3G NR {DFT-5-OFDM, 1 RB,_50 MHz, OPSK, 30 kHz) SGNRFR1TDD | GRE | t96%
10606 | AAD | 3G NR {DFT-5.GF a.t 1 RB, 60 MHz, QPSK, 20 kHz) 5GNAFRITDD | 668 | +868%

10806 | AAD_[ 3G NR (DFT-s-CFOML, 1 RB, B0 MHz. OPSK, 30 kHz). SCNRFRITOD | 668 | L0B%

10507 | AAD | 5G NR {DFT-s-OF DM, 50% RB, 5 MHz, UPSK, 30 kHz) SEGNRFR1TOD | 578 | t068%
1008 | AAD | 5G NR {DFT-5-.0FDM, 50% RE, 10 MHz, QPSK, 50 kHzj SCHNRFRITDD | 593 | +t06%
10808 | AAD | 5G NR {DFT-s-OFDM, 50% RB, 15 MHz, QPSK, a0 kHz) SCGNRFRITDD | 506 | t86%
10810_| AAD | 5C NR (DF T-5-OF DM, 50% RB, 20 MHz, QPEK, 30 kHz) SGNRFRATOD | 583 | +096%
10511 | AAD | 5G NR {DFT-=0FDM, 50% RB GPSH, 30 kHz) |SGNRFRITOD | 593 | +968%
10812 | AAD EGNRFRITOD | 584 | +B6%
10813_| AAD | GGNRFRI1TDD | 584 | +88%
10814 | AAD SGNRFRITDD | 5.85 | t96%
10915 | AAD SGNRFR1TDO | 583 | 206%

[ 10818 | AAD 5GNR FR1TDD | 587 | 08 %

[ 10017 [ AAD SGNRFRITOD | 504 | +06%

| 10878 [ AAD SGNRFRITOD | 586 | +96%
10670 | AAD | 6G NR (DFT-= OFDM, 100% RB. 10 MHz, GPSK. 30 kHz) 5GNRFR1TDD | 586 | +86 %

| 10820 | AAD | 6G NR (DFT-s-OFDM, 100% RE, 15 MHz, OPSK, 30 kHz) SENRFRITOD | 567 | t86%
10821 | AAD | 6G MR (DFT-=-OFOM, 100% RE, 20 MHz, QPSK, 30 kHz) SGNRFR1TDD | 684 | +88%

| 10822 | AAD | 5G NR (DFT-s-OFDM, 100% RE, 25 M, OFSK_30 kHz) BENRFR1TDD | 562 | +86%

[ 10823 | AAD | 56 MR (OFT-5.0F DM, 100% RE, 30 MHz, QPSK, 30 kHz} SGNRFR1TDD | 584 | 2886%
10924 | AAD | 53 NE EDFT s-0FDM, 100% Hg_of_n Hz, OPSK, 20 kHz} S5GNRFR1TOD | 584 | 486%

| 10825 | AAD B, 50 MHz, GPSK, 20 kHz) SGNRFR1TOD | 595 | +9.6%

[ 10828 [ AAD 0% RB, B0 Mz, GFSH. 30 kHz} SGNRFRITDO | 584 | +98%

| 10827 | AAD [ 6G NR cDFr 5 OF DM, 100% RB, B0 Mz, GPSK, 30 Hz) | SGNRFR1TDD | 594 | +968%
10028 | AAD | 6G NR (DFT-s-OFDM, 1 RB, & MHz. OPSK, 15 kHz) SEGNRFR1FDD | 552 | +0.6%
10928 | AAD | 5G MR (DFT-s-0FDM, 1 RB, 10 MHz, OPSK, 15 kHz) GG NR FR1FDO | K
10830 | AAD | 50 MR (DFT-=-OFDM, 1 RE 15 kHz) SCWRFR1FDD | 552 | +86%
10831 | AAD | 5G MR (DFT-5-OFDM, 1 R 15 kH2) BENRFRIFDD | 551 | +86% |
10032 | AAB | 6G MR (DFT-5-OFDM, 1 RE, 25 MHz, NG RHE) SCNRFRIFOD | 551 | 298%
10933 | AAA | 5G NR (DFT-s-0FDM, 1 RB, 30 MHz, QPSK, 156 kHz) = 5GNR FRI1FOD | 561 | £96%
10934 | AmA | 66 MR (DFT-5-OFDM, 1 RB. 40 MHz, QPSK, 15 kHz)
10935 | AAA | BG NE (DFT-=-OFDM. 1 RE, 50 MHz, DPSK, 15 kH) |

| 10936 | AAC | 5G MR (OFT-s-OFDM, 50% RB. § MHz, QPSK. 15 kHz) R FR1 FOD
10837 | AAB | 5G NR (DFT-s-DF DM. 50% RB. 10 MHz, QPSK, 15 kHz) 55 MR FR1 FOD ;
10838 | AAB | 5G NR (DFT-s-OFDM. 50% RB, 15 MHz. OPSE, 15 kHz) SGMNRFR1FOD | 580 | +086% |

[ 10830 | AAE | 5G MR (DFT-s-OFDM, 50% RB, 20 MHz, QPSK, 15 kHz) 56 NR FR1 FOD I 582 | ra.6% |

[ 10940 | AAB | 5G NR |OFT-5-0FDM, 50% RE, 25 MHz, OPSK, 15 kHz) SGNRFR1FDD | 580 | =08 % |
10841 | AAB | 56 MR [DFT-5-0FDM, 50% RE, 30 MHz, QPSK, 13 kHz) SGMRFRIFDD | 883 | z96%
10842 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 40 MHz. QPSE, 15 kHz) 5G NR FR1 FOD 5
10843 | AABE | 5G NR (OFT-s-OFDM, 50% RB, 50 MHz, QPSK, 15 kHz) SGNRFRIFDD | .
10844 | AAB | 5G MR [DFT-s-OFDM, 100% RE, § MHz, QPSK, 15 kHz) 5C NR FR1 FOD
10845 | AAB | 50 NR (DF T-5-0FDM, 100% RB, 10 MHz, GFSK, 15 kFz) 55 NR FR1 FOD
10848 | AAC | 50 NR (DFT-.OFDM, 100% RB, 15 MHz, OPSK, 15 kHz) 6 MR FR1 FOD
10947 | AAB | 5G NR (DFT-5-OFDM, 100% RB, 20 MHz, GPSK, 15 kHz) 56 NR FR1 FOD
10848 | AAB | 5G MR (DFT-s-OFDM, 100% RE, 25 MHz, GPESK, 15 kHz) 5G NR FR1 FOD |
10848 | AAB | 5G NR (OFT-s-OFDM, 100% REB, 30 MHz, OPSK, 15 kHz] 5G MR FR1 FDI:I | 26 %
10880 | AAB [ EGNRF |
10851 | AAB | 5G NR (DFT:.0FD, 10 55 NR FR1 | FDD | 6oz | 8%
10952 | AAB | 5G MR DLICP-OFDM, TM 3.1, 5 MHz, B4-GAM, 15 kHz) SGNRFRIFOD | 825 | +86%
10963 | AAB | 5G MR DL (CP-OFDM, TM 3.1, 10 MHz, 84-0AM, 15 kHz} EGNRFRIFDD | B8 | 2868%
10954 | AAB [ &G NR DL tCF' OFDM, TM 3.3, 15 MHz, 64-0AM, 15 kiz) | SGNRFRIFDO. | 823 | +868% |
10865 | AAB QAM, 15 Kbz} SGNRFRIFDD | 42 | £868% |
10956 | AAB | QAR 30 kHz) = | BGRRFRIFOD | B.14 | 2988 %
10957 | AAC | BG MR DL :::P “OFDM, TM 3.1, 10 MHz, 54-GAM, 30 kHz) EGMRFRIFDD | B3 | +86%
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.15 MH=, B4-0AM, 30 kHz)

[ nms_._ﬂﬁ_‘
10860 | AAB
10961 AAB

:*osc-,z I AsB

E ; 1, 20 bz, B&-0AM, 30 kFz)
5G NR DL{CP-OFDM, TM 5.1, 5 MHz 84 GAM, 1
| 50 NR DL {CP-OFDN, Th 3.1, 10 MHz, Ba-CIAM, 1‘-}
| -:G NR DL {CP-GFOM, TM EEN

| 5G NR DL {CP-OFDM, TM 3.1
56 NR DL (CF-OFDM, T 2.1,

.20 MHz, B4 ""-'-'\M 33 kiz)

G Nﬂ FR1TDD
TSGNR FRITDO
G WR FR1 TDD
] 5‘\_1 NR FR1 T0OD

| 5G NR FR1TOD |

‘:‘DL "“I 'uI'DM TM01 100 MHz, 84-0AM, 30 kHz)
NR \E',C‘ nrmn 1RE, 20 MHz, CPSK, 16K

5G NR FR1TDD |
5G MR FR1 TOD

A6 th"'_‘f'TS-EFDM 1 RB, 100 MHz, APSEK, 30K

-JC- NR {CP-OFDM, 100% RE 100 M-z, 256-0AM._ 30 ki Az}

| IU%N AAR

5G MR FR1 700
5G NR FR1 TOD0

Uncadtainty is determined vsing the max: deviston from inear response applying edangular disiribulion and is expressed for the

squa‘e of the field value
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APPENDIX D DIPOLE CALIBRATION CERTIFICATES

. - lllll
Calibration Laboratory of _x“‘:\‘:h_x;;?",,_ G Schweizerischer Kalibrierdienst
. = -

Schmid & Partner ;IE\EH:—.//M& c Service suisse d'étalonnage

Engineeﬁng AG Z s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’;:/,_J.//':\\\.:\“: S Swiss Calibration Service

LT e

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 USA GCertificate No: D750V3-1194_Jan20
ICALIBRATION CERTIFICATE

Object D750V3 - SN:1194

Calibration procedure(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: January 13, 2020

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D & Cal Date (Certificate No.) Scheduled Calibration

Power meter NAP SN: 104778 03-Apr-18 (Mo, 217-02892/02893) Apr-20

Power sansor NRP-Z21 SN: 103244 03-Apr-12 (No. 217-02892) Apr-20

Power sensor NRP-Z81 SN: 103245 03-Apr-19 (No. 217-02893) Apr-20

Reference 20 dB Attenualor | BN: 5058 (20K) 04-Apr-18 (No. 217-02834) Apr-20

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

Reterence Probe EX3DV4 SN; 7349 31-Dec-18 (No. EX3-7349_Dec19) Dec-20

DAE4 SN: 601 27-Dec-18 (No. DAE4-601_Dec19) Dec-20

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

Power meter E44198 SN; GB39512475 30-0et-14 (in house check Feb-19) In house check: Oct-20

Power sensor HP B4814 SN: 537292783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP B481A SN: MY41082317 07-0ct-15 (in house check Oct-18) In house check: Oct-20

RF generator A&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-20
MName Function Signature

Calibrated by: Leif Klysner Laboratory Technician %ﬂ %"
Approved by: Katja Pokovic Technical Manager %

lssued: January 14, 2020

This calibration cedificate shall not be reproduced except in full without written approval of the laboratory.
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Cali b':at ion Laborato ry of _\:\"‘\\;‘__{/;’?3 (3 Schweizerischer Kalibrierdienst
Schmid & Partner i‘ﬁﬁé c Service suisse d'étalonnage
Engineefing AG Tz Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland o f’aﬁ.\"\* S swiss catibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |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 Technigues”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next o 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:

s 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.

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.10.3

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5mm

Frequency 750 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 41.9 0.89 mho/m

Measured Head TSL parameters (22.0+0.2)°C 4286 % 0.88 mho/m =6 %

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

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

SAR measured 250 mW input power 2.11 Wikg

SAR for nominal Head TSL parameters normalized to 1W 8.55 W/kag = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.39 Wikg

SAR for nominal Head TSL parameters normalized to 1W 5.62 Wikg = 16.5 % (k=2)
Certificate No: D750V3-1194_Jan20 Page 30f 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.7Q-27iQ
Return Loss -27.1dB

General Antenna Parameters and Design

Electrical Delay {one diraction) 1.030 ns —l

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 shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.
No excessive force must be applied to the dipole amms, because they might bend or the soldered connections near the
teedpoint may be damaged.
Additional EUT Data
[ Manufactured by | SPEAG
Certificate No: D750V3-1194_Jan20 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 13.01.2020

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750¥3 - SN:1194

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

Medium parameters used: f = 750 MHz; o = 0.88 S/m: £, = 42.8; p = 1000 kg/m"’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07) @ 750 MHz; Calibrated: 31.12.2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.12.2019

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

DASYS52 52.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Head Tissue re-measure 13.01.2020/Pin=250 mW, d=15mm/Zoom
Scan (7x7x7)/Cube (: Measurement grid: dx=3mm, dy=Smm, dz=Smm

Reference Value = 59.56 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.16 W/kg

SAR(1 g) = 2.11 W/kg; SAR(10 g) = 1.39 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 66.8%

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

-2.00

-4.00

-6.00

-8.00

-10.00

0dB =278 W/kg =4.44 dBW/kg
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Impedance Measurement Plot for Head TSL

File View Channel Swesp Calbration Trace Scale Marker System Window Help

TRO.000000 MHz
/9.311 pF  -2.6756 O
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000 [EEH =1 750.donaon MHz -2 081 dB

s —tt_lt

Ch

0.00
b5.00 = R pi— ==
L1000 — — — =

H15.00
L2000

125 00 =
30,00

3500
L) 00 Ch 1 &wg= |20
Chi: Seare 550,000 MHz = —

Stop 950,000 MHz

Status  CH1: 511 | T 1-Port Swg=20 Delay LCL
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Client BACL Certificate No:  Z20-80411
CALIBRATION CERTIFICATE

Dibject D1a00M2 - GN: 2dirB

Calibration Procadurns(s) FEZ11.003.01
Calibration Procedures for dipole walidation kits

Calbration date: Crctober 15, 2020

This calibration Certficate documents the traceatdity to national standards, which reaize the physical units of
measurment=51), The measuremients and the imcertainties with confidence probability ara given on the fallowing
pages and ane part of the certificata

All cafibrabons have been conductad |n he closed laboratory faclily: emvironment lemperaurez2:35C and
hamidily<70%.

Calibration Equipment used (MATE ofifical for calibration)

Primary Standards L Cal Date(Calibraled by, Cerflicate Mo ) Schoduled Calibration
Power Meter  NRP2 108275 12—!4133.- 20 (CTTL, Mo, J20M02065) May-21
Powar sensor  MRPAA 101388 12-May-20 (GTTL, Mo J20X02965) May-21
ReferenceProba EX30WE | BN 3817 H-Jan-20{5PEAG, Mo EX3-3517 _lan20) dan-21
DAE4 SNTT1 10-Fab-2CTTL-SPEAG Mo Z20-80017) Feb-21
_Secondary Slandards | ID# Cal Dﬂe{ﬂﬂhahd by, Castificate No.) Schedited Calibrafion
Slgnal Genammr I:»MSEC MY420714230 26-Feb-20 (CTTL, Nq J.Zﬂ.'(,ﬂﬂ51 B) Fab-2t
MNetwerAnalyzer EEO71C | MY4B110673  10-Feb-20 {CTTL, Mo J20400515) Feb-21

Hama Funiction Bagnature

Calinraiad by Inao Jing SAR Tas! Enginaar ﬁ[

Raviewad by: Lin Hao SR Teat Enginesr ‘i‘ﬂf #;

Approvad by: O Dianyuan SAR Project Leader w

Issued: Octobar 22, 2020
This calibraticn cerlilicale shall not be raproduced except in full without writien approval of the 1aboratony.

Centificate Mo: Z20-60411 Prge 1 of o
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CALERATION LABORATORY

m{ in Colsbaration with
S

il Pan 51 Xueyunn Fosd, Haidian DHsivket, Eeipag, 108101 Ching
Tel: +R6-10-H2104511- 1270 Fac +86- 10623046352 504

E-mndl: ot b | cmm g o clunagtl.en
lossary:
TaL tissue simulating liquid
ConvF sansitivity in TSL / NORM Y,z
MA, nat applcabde or not measured

Calibration is Performed According to the Following Standards:

a) |[EEE &td 1528-2013, "IEEE Recommended Practice for Determining the Peak
Gpatial-Averaged Specific Absomdon Rate (SAR) in the Human Head fram Wirekszs
Communications Devices: Measurement Technigues®, June 2013

b} IEC B2208-1, "Measuremen! procedure for assessment of specific atisorption rate of human
exposure to radi frequency fizlds fram hand-held and bady-mounted wirakess
communication devices- Part 1 Davica used next o the ear (Fraquency range of 300MHz o
BGHz)", July 2016

¢} IEC 62209-2, "Procedure to measure the Specific Abscrplion Rate (SAR) For wiraless
commimnicafion devices used In ciose proximity to the human bedy (frequency range of
J0MHz 1o BGH2)", March 2010

d) KDBS6HG64, 3AR Measurament Requirements for 100 MHz to 6 GHz

Additional Decumentation:
e} DASYA/5 Byatem Handbook

Methods Applied and Interpretation of Parameters:

+  Measurement Conditions: Further details are avallable fram the Validation Report af the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Paramelers with TSL: The dipoka is mounted with the spacer o position ils feed
point exactly below the center marking of ihe flal phantom saction, with the arme arentad
parallal o the body axis

«  Feed Point Impedance and Refurm Loss: These paramelars are measured with the dipole
positioned under the liquid fillad phantom, The impedance stated is transformed from the
maasuremeant at the SMA conpector to the feed point, The Relurn Loss ensures low
reflected power. Mo uncertainly required,

= Electrical Delgy: One-way delay between the SMA connector and the antenna faed point.
Mo uncertainty reduirad.

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

e SAR normalized: SAR as measured, normalized to an Input power of 1 W at tha antenna
conneclor,

«  SAR for noming! TEL paramofers The meastred TSL paramaiers are used to caleulale the
mominal SAR rasulf,

| The repored uncerlg@inly of measurement is stated as the standard umcertainty of
| Measurement multiplied by the coverage factor k=2, which for 8 nomal distribution
{ Corresponds 1o a coverage probability of appreximately 95%.

Crrtifbeane Mio: Z20-60411 Page 2 af &
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CALIFRATION LABQRATORY

ﬁr\‘ ;{'nllﬂbwmnemh
= 177 8 p e a8 g

Adid: Ho.51 Nucymm Road, Maldim Distsa, [eifing, 100191, Chim
ligl: it | (RE23 M6 32070 P S0R-FN-SI B4 50,2400
E-smail: ctibpichinanilcoin bt rwwochinanice

Measurement Conditions
LIASY system configuration, B8 far a8 not given on page 1.

DASY Varsion DASYE2 iz 104 '
E_tnpulmn Achvancad Exlrapolation . E
;;lnm Tripia Flat I’ﬁanu:nm 851G

I:;lnt;ﬁ-:- Dipele Conder - TEL = 10 mm 1 u.wn Epaval
-éi.?u'.'llh Scan ﬂnlnlul:l;;; i, dy, de = § mm

Frequency | 1400 1Mz 4 1 MHz

Hoad TSL paramators
The lilowing paramstnrs and caiodstans wers gppled.
Tamparaturs Permittlvity Conductiwity

Menilnal Head TSI__nlmlem ?2.-“ + ﬂH:I 1{I} rileain
_?ﬂ:umd Hoaid TSL phlmm;m LEZ.{I.: B2y "G .-.10.:!-16 ] 1,41 mhwmlﬁ‘i{
{I-Finﬂ TSL bumpurnium.ffﬁnuga therinig teat <0G | -—- i

SAR result with Head TSL ES === ——

SAR aweraged over 1 e’ [ g of Hoad TSL Condition

SAR meas uned 250 mWW input pavar 9.68 Wikg

SAR for noménal Haad TSL paramslars noumalized jo W 0.3 Witkp & 188 5 (ked)

SAR avaraged sver 10 car’ (10 g) of Head TAL _M- Condifion

S.-\anasur\.sd . 250 n'ﬂ'.fiupmlpm:m ﬁ:m Wike
Fﬂh;;humhul Head TSL paramalers nacmalizod o 10| 206 Wikg & 8.7 % (he2)
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CALIBRATION LARDRATORY

—

Addd: Mo 81 Kueyuan Head, Heidien Duairicr, Beijing, 100191, Chin
Tiel: +805- 10-6XI0453 52079 Fruc: #8001 23006 X33 504
Bepmll: cttl@iehinul com Snpetwuswchinatibon

Appendix (Additional assessments outslde the scope of CNAS LOSTO}

Antanna Parameters with Head TSL

| .
| Impedance, ransformed ko e point | 47 13- 32000

|
- 4 |
| Rabam Loss | -_??uu_n B

General Antenna Paramaters and Design

Elapirical Deatay {one direolion) 1070 s

Altar long tarm wse with 100% radated power, only a sBght waming of the dipoée nea the fieedpoint can
b measured,

The dipsle s made of standard semirigid coaxial cable. The canter conduclar of thee feeding line is directiy
connected o ihe second arm of the dpale. The arlenng is thersfore shor-circuted for DC-signalz. On soma
of lhe dipoles, small énd caps are added 1o the dipole arms in order o improve matching when losded
according ks the position as expiained in the "Measurement Conditions" pEragraph. The BAR data are not
affected by this change, The overas dipale langth = sl accarding to the Standard,

Mo excessive force must be appied to the dipole arms, bacauss they rright bend or the soldared
connaclions near the feedeoint may be damagsd

Additional EUT Data

| Mmulan:ll.-l.fen by SPEAG
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s In Collshevanan with
177, 8 e
e CALIRATION LARORATORY

Audel: Mo ST Ky Rond, Iakdion Distsicy, Uediing, 100191, Chian
Tk #0003 3-2078 P #8651 050 R0 3.2 504
E-tmail: etib@zhimatiloain Bimgchoive chinitLop

DASYS Validation Report for Head TSL Diake: 800 §5.2030
Test Laboratory: CTTL, Beijing, Chira
DUT: Mipoke 1800 MHz; Types INS00V2: Servinl: DISO0VE - SN: 24018
Commumication Systen: D100, CW; Frequency: |800 MHz: Duty Cyale: 1:]
Mediune parameters wsed: = | B0 MHz; o= 1,414 S/m; & = 40,36 = 1000 kgim?
Phantom section: Center Section
DARYS Configmmtion:

o Frobe: EXI0VA - SNIGIT; ConvF(8.2, B2, 8:2) @) 1800 Miz: Calibrated:
JOX-01-30

+  Sensor-Surfnce: | dmm (Meclsanical Surface Detection)

+  Electronics: DAE4 Sa771; Calibeatad: 2020-02-10

= Phantem: MFP_V5.LC (20deg probe tilt); lype: QU000 PS5 Cx; Serial: (062

+  Measurament SW: DASYS2, Version 5210 (4): SEMCAD ¥ Version o 14
{7483}

System Performance Chedi/Eoom Sean (7x7x7) (TETETWChbe 0; Measurcmen prick
dx=Smm, dy=3%nm, dz=5mm

Reference Vidlue = 98:92 Vim; Power Diifl = -0.04 dB

Peak SAR (extrapelated) = 18.7 Wikg

SAR(E g) = %88 Wika; SARCID g) = 5.15 Wikg

Salbestclistance from peuks to all points 3 dB below = 9.8 mm

Ratio-of SAR af M2 1o SAR at M| = 53.4%

Maximum vilie of SAR (measured) = 154 Wik

.84
-10.43

-13.89

-17.36

0B = 15,4 Wikg = 11.88 dBW/kg

Certificute M Z20-60411 Page & of 6
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F Ins Collabeention with
I'f7. 5 p e a g

i - CALIERATION LARORATORY

Add: o5 Xeayane Road, Hiidian Diircr, Delfing. 100051, Ching
Tol: + 40062 3040633 2079 Feo: +46-10.62 3046333504
Eannib eiieidisil com litpvewchinanlcn

Impedance Measuremeant Plot for Head TSL

Certifleate Mo: #20-604 11

e
o
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5 y WM
Calibration Laboratory of 5{‘\\‘\\-\-'__}/;:?3 g Schweizerischer Kalibrierdienst
Schmid & Partner % c Service suisse d'étalonnage
Engineering AG :_,,.;_-—-_\-..\‘:‘: Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Y S suiss Calibration Service

AN
TR

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 USA Certificate No: D1900V2-5d231_Jan20

|CALIBRATION CERTIFICATE

Object D1900V2 - SN:5d231

Calibration procedure(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: January 14, 2020

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

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 (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 03-Apr-19 (No. 217-02892/02893) Apr-20

Power sensor NRP-Z91 SN: 103244 03-Apr-13 (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 / 06327 04-Apr-19 (No. 217-02895) Apr-20

Reference Probe EX3DV4 SN: 7349 31-Dec-19 (No. EX3-7349_Dec19) Dec-20

DAE4 SN: 601 27-Dec-18 (No. DAE4-601_Dec19) Dec-20

Secondary Standards 1D # Check Date (in housa) Scheduled Check

Power meter E44198 SN: GB39512475 30-Oct-14 (in house check Feb-19) In house check: Oct-20

Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HF 84814 SN: MY41092317 07-Oct-15 (in house check Oct-18) In house check: Oct-20

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

MNetwork Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-19) In house chack: Oct-20
Name Funetion /igr}a\ure

Calibrated by: Claudio Leubler Laboratory Technician |

T —

Approved by Katja Pokovic Technical Manager /%,,

Issued: January 15, 2020

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

Certificate No: D1900V2-5d231_Jan20 Page 1 of 6
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: 2 A,
Callbfatlon Laboratory of Q:Q‘:\\“:‘__/f/’“‘/l; S Schweizerischer Kalibrierdienst
Schmid & Partner ila%& ¢ Service suisse détalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland 7'/,’ /?_'—\';\\.‘\:“ S  swiss Calibration Service
fly gl
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.

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

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

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

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

o 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.

Report No.: SZNS211101-56012E-SA

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

DASY Version DASY5 Vv52.10.3
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2) °C 41426% 1.39 mho/m +6 %
Head TSL temperature change during test <05°C —--- -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.96 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.19 W/kg
SAR for nominal Head TSL parameters normalized to 1W 20.9 Wikg + 16.5 % (k=2)

Certificate No: D1900V2-5d231_Jan20
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.5Q+43jQ

Return Loss -26.9dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.200 ns J

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

l Manufactured by SPEAG

Certificate No: D1900V2-5d231_Jan20 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 14.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d231

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

Medium parameters used: f = 1900 MHz; 6 = 1.39 S/m; & = 41.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 3 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
o Probe: EX3DV4 - SN7349:; ConvF(8.6, 8.6, 8.6) @ 1900 MHz; Calibrated: 31.12.2019
s Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 27.12.2019

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

DASY52 52.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 110.0 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR(1 g) =9.96 W/kg; SAR(10 g) = 5.19 W/kg

Smallest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M1 =53.9%

Maximum value of SAR (measured) = 15.6 W/kg

dB

-4.00
-8.00
-12.00
-16.00
-20.00

0dB=15.6 W/kg=11.93 dBW/kg

Certificate No: D1900V2-5d231_Jan20 Page 5 of 6
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Impedance Measurement Plot for Head TSL

File View Channel Sweep Calibration Trace GScale Marker System Window Help

800000 GHz

.71 pH

51458 00
4.3420 02
45104 mu

GE.988 ©

Chl&vg= 20

Chi: Stant 1.70000 GHz =~ — Stop 2.10000 GHz
000 [HESH > 1 1.900000 GHz  -2§.916 dB
5.00
.00
.00
= — -
15.00 ——— ———=
lzo00 |
55 00 a -
L3000
Las oo

00 Ch1Avg= |20

Chi: Start 1.70000 GH2 —— Stop 2.10000 GHz
Status CH1: 511 C*1-Port Avg=20 Delay LCL
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" In Collsbormmon with SN
771 5 b es g X M T
N o CNAS &3
2 :
Akl WS | Kosyean Rial, Haadize Diciri, Beiping, [001%], Chian id://-,-“'?“_l:ll_‘-\:\\._\ v CALIBRATION

Tl ~RAIDGZIMEIEAITE Fin: +86-00-62 301551250 Sl g CHAS LOSTD
Emuil- ciili@chinatl com Ittt chanattl en
Client BACL Cartificate No:  Z20-60412
CALIBRATION CERTIFICATE
Dbzt D2460V2 - SN 751

Calibration Procedunels) FF-Z11-008-04

Calibration Procedures for dipaks validation kits

Calibration date: Chatobar 13, 2020

This calibeation Cerlificate dacurmants. the traceabilty to natonal standards, which realize the physical unds of
measuramants(Sl]. The moasurements and the uncartaintios with confidancs probability sre given on the following
pagas and are part of the cerlificata.

All calibrations have baen conducted in the clossd. boratory Ecilily; ervironmant temperatureze s and
humbdigy<70%.

Calibration Equiprment used (METE critical far caibration)

Primary Standards D8  Cal Da{Calibratad by, Certficats No)  Scheduled Gabration
Power Mater MRP2 106276 12-May-20 (CTTL, Mo J20X02965) Bley-21
Power sansor  NRPSA 101369 12-hay 20 (CTTL, Mo J20X024965) Iay-21
ReferenceProbe EX30VY | BN 3617 A0-Jan-20(SPEAG, No.EX3-361T_Jand0) Jar-21
DAE4 SN T 10-Fab-20[{CTTL-SPEAG, No. ZX-80017) Fab-21
Secondary Standards 0 # Cai Crate( Calibraled by, Cerlificale No.} Bcheduliad Calibralion
Signal Genergtor E443B0 | MY40071430  256-Feb-20 (CTTL, Ko J20X005148) Feb-21
NetworkAnalyzer ESOTIC | MY45110673  10-Feb-20 (CTTL, Mo.J20X00515) Fab-21

Mame Funelion Signatura
Callbrated by Zhao Jing SAR Tes! Enginaer ‘.ﬁ ;ij'
Ravigwod by Lin Hag SAR Tast Enginear "ﬂﬁ;
#ipproved by: Qi Didnyuan SAR Project Leader R

ssued: Octobar 22, 2020
This calibralicn certificale shall not be feproducad except in full withoul writles approval of the labaratory.

Certifcate Mo: Z20-60412 Pige 1 of o
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@J In Colabarasan with
CALIRATION LABORATORY

Adhil Wik 5F X oeywem Howd, Huidinn Distnet, Beijmp, (00191, Chian

Tiel: +EG-10-E2 30463 320 T 1ax: HHG D052 0332504
Eammail: ootbiehinaliLosin hiitpr: v chinaii on
Glossary:
TSL tissue simulading liguid
GonvF sensitivity in TSL f NORMx.v.z
M net applicable or not measured

Calibration is Parfarmed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recemmended Practice for Delermining the Peak
Spatial-fveraged Specific Absorption Rate (SAR] in the Human Head fram Wirsless
Communications Devices: Measurement Technigues®, June 2013

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

o) IEC 82200-2, "Procedure to measure the Specific Absorplion Rate (SAR) Far wireless
communication devices used in close proximity to the human body (frequency range of
I0MHz to BGHz)", March 2010

o) KDBESES5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e} DASY45 System Handbook

Metheds Applied and Interpretation of Parameters:

+  Measurement Condilions: Further details are avallable from the Validation Report at the end
af the certificate, All figures staled in the cerfificate are valid at the fraquency indicated.

o Antenma Parameters with TSL: The dipole ks mounted with the spacar fo position its feed
point exactly below the cantar marking of the flat phantom section, with the arms ariented
parallel lo the body axis,

= Feed Polnl Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the lguid filted phantom. The impedance stated is transformed fram the
measuramant at the SMA conneclor to the feed point. The Relum Loss ensures low
reflected power. Mo uncariainty required,

= Electrivs! Defay: One-way delay batween the SMA connector and fhe anlenna fead paint,
Mo uncertainty required.

o SAR meazswed SAR measured af the stated antenna input power,

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

o SAR for nominal TSL paramelers: The measured TSL paramaters are ysed 1o calculate the
nominal SAR result,

The reported uncerainly of measurement |s stated as the standard uncertainty of
Measirement multipied by the covarage factor k=2, which for 8 normal distribution
Comesponds ta a coverage probability of approximately 95%,

Certifieabe Mo: £20-6{12 Page @ of &
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A Mo 31 Xecyusms Boml, Haidian Disirier, Besfisg, 100004, China
T+ 8i-10- 62 il 332070 Fa: +865- H-42 000633 2504

E-mgl! ci¥ichmailL.eom B v, clina Lo
Measurement Conditions
DASY systom ceoriliguralion, as far as nol ghven ai page 1
DASY Viersion DASYS2 WEE 104
Extrapolation Advanced Exlrapatalion 11
Phantom Triple Fial Phanlom 5.1C
Distance Dipole Genter -T_'.!-L i 10 mm | with Spacer
Zoom Scan Resolution . dx, dy, =& mm —
Fraqusiey 2450 Mz 4 1 MHz
Head T5L parameters
Thes foil pwire) paramatars aned calculabions were apgled
Temporature J Pummittivity | Condustivigy
Haminal Head TSL pasamabens . 220°C 1 g2 i.40 n'huf-rn_
Maasurad Hepe TSL parametors (E2or0eC B02E % 141 |nm|'m A%
l;m THL temperature r.1|ar||_;u ﬂliﬂ'ﬂi]E?‘.t.! _:c.1.IE. [ 1 -
SAR result with Head TSL
SAR avaraged ovar 1 o’ l:-1.g]{_l¥ Haad TSL Cﬂﬂdﬂm |
BAR measured iﬁﬂm';ﬁ'ml.! [ 13,3 Wiy
SAR Tor noaminal Head TSL paramaters noemalizad bo 1W 530 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 gh of Hoad TSL Condilion e = il
SAR moasuned 250 W inpul powar 6.12 Wik 1
SAR for nominal Head TSL paramedars mrmn:ia;j o AW zuwﬂ:.;; TET % [ke2)
Certificase No; Z20-60412 Page 3 of &
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m_‘ ; Cunmahu;mm

CALRRATION LARORATORY

At oS Xeyuan foud, Hodins Diwsict, Beiiing, 100091, Clilng
Tk + 6 |1 n 04T 7670 Frasg: + B TR 3-2504
E-maik enl @ chinglcorn Iitpeifwrncclssnm | 2

Appendix (Additional assessments outside the scope of CNAS LO&TH)

Antenna Parameters with Head TSL

impadance. ranzlonmed fo faed point 53600 403 0
Ratum Loss | - 26.708

Ganeral Antenna Paramoters and Design

| Elainical Dalay (ane direolion) 1022 ns

Aftar fong leim wsa with 100W rsdiated power, only a sfight warming of the dipole near Ihe feedpsing can
b measured

The dipole is made of standard semirigld coaslal cabla. The center conductor of the fmeding line (2 directly
connected 10 the sacond arm of the dipole. The antenna is therelors shom-circtes T DC-signalz On some
af the dipoles, small end caps are added to the dipele sros in arder 1o improve matching when koaded
ascording o the posilion as expfained in the “Measurement Condilions” paragraph. The SAR data are nol
affacied by this changs. The ovenall dipole langth is s5ill according fo e Starderd,

Mo excesgive foros must be applied fo the dipole arms, bocavss thesy might band or the soldered
cennetclions near the feedpoint may be darraged

Additional EUT Data

Marufaciurad by . SPEAG

Cartificabe Mo: ZH0-60412 Page 4 of o
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ﬂ- In Clabarmticn wil
-~ E.R 8 8. 4
ﬂ CALIBRATION umgm

Add M 51 Muyoan Hoad, Hidies Eistrc, Besging, 100191, Chine
Ted: # B L0-G130 8633-2070 Fiv: + Bl 042 5{633-2500
E-tiik @il chinai] com hittptusemchinaeLan

DPASYS Walldhtion Report for Head TSL Date: 10132020
Test Laboratory: CTTL, Beijing, Ching
DUT: Dipole 2450 MH2; Type: D2450VI; Scrial: D4SHVE - SN: 751
Communication System: UTD @, CW; Frequancy: 2450 MHe; Duty Cyele: )
Medium parameters used: £= 2450 MHz; 6 = 1809 Sim; & = 3902 p = 1000 kgim’
Phamtom section: Center Section
DASYS Configneation:

= Probe: EX30DV - SNAGLET; ConvF(7.65, 7.65, 7.65) i 2450 Ml Colibrated:
200-001-30

«  Sepsor-Surface: | 4mm (Mechanical Surfsce Dwetection )

«  Electronics: DAES 80771 Calibrated: 2020-02-10

*  Phantom: MFP_ V5.1 C (2deg probe i)z Type: OD G0 P51 Cx: Serlal; 1062

= Measureanent SW: DASYSZ, Yersion 52,10 (4): SEMCAD X Version 14.6.14
(T483)

Dipole Calibration/Zeoa Sean {(TaTxT) (Te T T Cube 0: Mensuremient gHiel; dx=S5mm,
dy=5mim, de=5mm

Reference Value = 107,10 ¥im; Power Drift = -0.04 Jf

Peak SAR {exmeapolated) - 28.1 Wikg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.12 Wik

Smallest distance from peakis Lo all points 3 R helow =% min

Ratio of SAR a1 M2 1o SAR at M1 = 47.6%

Maximum vilie of SAR (mensured) =22.7 Wikp

o8
1]

-A.44
41.58

13.32

1776

2220

0 dB = 22.7 Wikg = 13.56 dBW/ikg

Certifiente Mot Z20-60412 Page 5 of &

SAR Test Report

45 of 46




Shenzhen Accurate Technology Co., Ltd

Report No.: SZNS211101-56012E-SA

ﬁ : Im Collabsaration with

=m/TT. s e

N CALBRATION LARGRATONRY
Adik: Mo 51 Wuevenn Boad, aldlan Desteie Pledileg, 18091, Chisa

Fed: #B6-10-62 300332070 P B 1857 3Ha31.2 104
[-maik etibfeehimtlonm Bt o chinm] o

Impedance Measuremant Plot for Head TSL

i ELl Loy War 0000087 Sl 0, GOodE I

b T 7. L0558 o <5008 g3

ks
11 Slat 235 0 e 11
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