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'CALIBRATION CERTIFICATE ‘

Object EX3DV4 - 5N . 7441 ‘

Calibration Procedura(s) FF-Z11-004-02

Calibration Procedures for Dosimetric E-fieid Probes

Calibration date: February 23, 2021

| This calibrafion Certificale documents the lraceability o national standards, which realize the physical units of
measuraments(Sl). 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 faciity: environment lemperatureiZ2+n and |

humidity<70%. |

|

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

I p

Frimary Standards _ID# Cal Date{Calibrated by, Cerdificate No ] Scheduled Calibration i
Power Meter NRP2 101918 16-Jun-20{CTTL, No.J20X04344) Jun-21
Fower sensor  NRP-Z91 101547 16-Jun-20(CTTL, Mo.J20X04344) Jun-21
Power sensor NRP-Z91 101548 18-Jun-20{CTTL, No.J20x0d 344) Jun-21
Reference 10dBAttenuator | 1BNSDW-10dB  10-Feb-20{CTTL, No.J20X00525) Fab-22
Referance 20dBAttenuator | 18MSOW-20dB  10-Feb-20{CTTL, Mo.J20X00525) Feb-22
Reference Probe  EX30V4 SN 7307 29-May-20(SPEAG. Mo.EX3-T307_May2() May-21
DAaE4 SN 15565 25-Aug-20(SPEAG, No.DAE4-1855_Aug20) Aug-21
S%uﬂnﬁaw Standards io# Cal Date{Calibrated by, Cenlificate No.) Scheduled Calibration
SignalGenerator MG3IT00A | 6201052605 23-Jun-2{CTTL, Mo J20X04343) JI,JI'l 2'1
MNetwark Analyzer EEDT"'IL MY4BT10673 21-Jan-21(CTTL, No J20X00515) |a"| 22
Name Function ignature
Calibrated by: Yu Zongying SAR Test Engineer ,www()
Reviewed by Lin Hao SAR Test Engineer ﬁt{f‘?‘!’?
Approved by Qi Dianyuan SAR Project Leader =g |

lssued. February 25, 2021
This calibration certificate shall not be reproduced except in full without written approval of the leboratory.
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Glossary:
IsL tissue simulating liquid
NORMx, vz sensitivity in free space
ComiF sensitivity in TSL / NORMx, v,z
DCP dipde compression point
CF crest factor (1/duty_cyde) of the RF signal
ABC.D madulation dependent linearization paramaters

Polarization © @ rotation around probe axis

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

8=0 s normal fo probe axis

Cannectar Angle  infarmation used in DASY system to afign probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-fveraged
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 2018

c} IEC 62208-2, "Procedure to detarmine the Specific Absorption 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:

=  NORMx yz: Assessed for E-field polanization B=0 (f<S00MHz in TEM-cell; f> 1800MHz: waveguide)
NORM: vz are enly intermediate valuss, |.s,, the uncartairties of NORMx,y,z does not effect the
E’-fieid uncertainty Inside TSL (see below ConvF)

e NORWM(Mx vz = NORMx . z* frequency_response (see Frequency Response Chart), This
linearization is implementad In DASY< softwara varsions |ater than 4 2. The uncertainty of the
frequency response is included in the stated uncerainty of ConvF.

*»  DCPx yz: DCP are numerical linearization parameters assessed based on the data of power swaep
(no uncertainty required). DCP does not depend on frequency nor media,

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

o Axyz Bxyz Cxyz VRxyz:A BC are numerical linearization parameters assessed basad on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode

= ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temperature
Transfer Standard for fSB00MHz) and inside waveguide using analytical field distributions based on
power measurements for f =B00OMHz. The same setups are used for assessment of the parametars
applied for boundary compensation (alpha, deptn} of which typical uncertainty valued are given.
These parameters are used in DASY4 software {o improve probe accuracy close lo the boundary.
The sensitivity in TSL corresponds to NORMzx,y,z° ConvF whereby the uncerainty corresponds to
that given for ConvF. A frequency dependent ConvF iz used in DASY version 4.4 and higher which
allows extanding the validity fromz50MHz to100MHz

= Sphercal isotropy (30 deviation from sotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna

* Sensor Ofsel The sensor offset corresponds to the offset of virtual measurement canter from the
probe btip (on probe axis), Mo lolerance required.

» Connector Angle: The angle is assessad using the information gained by determining the NORMx
{no uncertainty required),

Cettificate Na:Z21-60025 Page 2 of 32
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 7441

Basic Calibration Parameters

I B m__ Sansor Y = Sensor £ Ung (k=2)
Narmip¥/{vim}?)* N 0.45 b8 0.0
| BCP{mWv)" 931 1005 | 104 6 |

Calibration Results for Modulation Res ponse

UIDT | Communication System Name A B | C | D VR | Max | Max
dB | dB-puv B my Dev. Unc £
: [ (k=2)
[ oW 3 0o | 08 | 10 | tit’a&]"‘:'_'j:s_’?l—izu’.; =T |
¥ | oo 0.0 1.0 [ 153
T — | - 3 0.0 0.0 1.0 141.0
| 90352-AAA | Pulse Wavaiorm (200Hz, 10%) * i 7352 | 15.23 60 | 22.5% | +96%
¥ | 1500 | 8097 | zveq | 1000 | 60
fmr s = z g0z 60
10353-AAA | Pulse Waveferm (200Hz, 20%) x 13.42 B0 | *36% | 909
i 7053 | 689 [ 80
i ] | 8.48 20 |
| 10354-AAA | Pulse Waveform (200Hz, 400%) X 548 "B5 | +4.4% | +95% |
¥ 19.76 | 398 | ©5
b =] | & 550 85 I
10358-AAA | Pulse Waveform (200Hz, 60%] | X 2.85 120 | #42% | t55%
¥ 1841 | 222 [ 120 |
T | | — Z 2 130
10387-AAA | QPSK Waveform, 1 MHz ¥ 1245 180 | 25.8% | t06%
¥ 1583 | 100 | 150
LN Z & i 14.97 | 150
10388-AAA | QPSK Waveform, 10 MHz X 87.05 | 14,84 150 | 2.1% | th&%
Y | 7045 | 1662 | 000 | 150
e o e Z 84.71 | 1688 | | 1501
103%6-AAA | 64-QAM Waveform, 100 kHz X 384 | 7423 | 2085 [ 180 | #7.7% | $66%
Y [ 3% | 7503 [2144] a0 | 15D |
| ety [ | £ | 330 | 7468 | 2141 | 150 |
[10414-AAA | WLANCCODF, 64-0AM, 80MHz | X | 1588 | 150 | £3.2% | *0B% |
L | #5.81 | ogo. [ 180
: | 1651 150 !

Mote: For details on UID parameters see Appendix

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

* The uncertainfies of Marm X, ¥, 2 do nol aflect the E*-fisld uncerainty inside TSL (see Page 5).

B Murnerical linearization paramater: uncertainty nat requeired

F Unceriainly is determined using the max, dewiation from linear response applying rectangular distribution and is expressed for
the squars of the field velue

Cartificate Mo:Z2 160025 Papa 3 af 12
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 7441

Sensor Model Parameters

c1 | cz a T T2 T3 T4 | T5 6
_fF fF L me. V3 ms.\ ma v v
X | 4612 380.20 4409 1.81 0.10 510 0.50 C.70 1.02
¥ | 5853 519.82 36.61 21:71 0.08 510 0.33 053 1.02
Z | 4497 | 33100 | 3482 | 1123 | 005 4.98 1.08 a.17 102
Other Probe Parameters
[ = T 1
Sensar Arrangamant Triangular
| Connector Angle (") 102.1
L —— - —
| Mechanical Surface Detection Mod enabled
i Optical Surface Detection Mode disable |
| Probe Overall Length 33Tmm
‘ Probe Body Diameter 10mm
Tip Length Smm
Tip Diameter 2.5mm
Probe Tip to Sensor X Callbration Point | Tmm
e —— 1 T
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Callbration Point imm
I Recommended Measurement Distance from Surface 1. 4mm

Certifieate Mo 72160025
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7441

Calibration Parameter Determined in Head Tissue Simulating Media

H a

| f [MHz]° F'e?;:t?:;‘ cﬂnd{;;‘:;’i‘.‘y ConvF X | ConvF Y | ConvF Z | Alpha® D:“p;: ::;

| 780 | a9 0.89 1028 | 1028 1028 | 040 | 0.80 | +121%
900 416 0.97 9.80 980 | 980 | 046 | 132 | £124% |
1450 | 405 1,20 861 | 861 | 861 | 048 | 1.04 | £121%
1750 40.1 137 8.39 8.39 B39 | 022 | 115 | +121%
1800 40.0 140 8.02 8.02 802 | 028 | 114 | £124% |

2000 | 400 1.40 8.07 807 | 807 | 019 | 1.21 | +121%
2300 395 1,67 7.82 7.92 792 | 0.65 | 085 | +12.1%

| 2450 | 392 180 | 7.3 783 | 763 | 044 | 084 | +121%

| 2800 39.0 1,96 7.33 7.33 7.33 052 | 075 | +121% |

| 3300 38.2 2.71 721 | 721 | 721 | o048 | 09 | +133%
3500 37.9 2.91 696 | 696 | 698 0.46 | 095 | +13.3%
3700 | 377 .12 6.66 666 | 666 | 047 | 102 | £133%
3900 7.5 332 | 688 666 | 666 0.40 | 126 | £13.3%
4400 36.9 3.84 645 | 645 | 6.45 035 | 135 | £133%
4600 | 367 4.04 630 | 6.30 630 | 045 | 1.25 | +13.3%
4800 38.4 4.25 624 | 824 | 624 | 040 | 140 | +13.3%
4950 36.3 440 | 696 5.95 595 | 045 | }_”1.3-:1 | £133%

€ Frequency validity above 300 MHz of $100MHz only apphes for DASY v4 4 and higher (Page 2}, else il is resfroted o

+50MHz. The unceralnty is tha 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, 64, 128,
180 and 220 MHz mspectively. Above & GHF frequency validity can be extended to £ 110 MHz
At frequency below 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to £10% if liquid compensation
farmula is applied o measured SAR values, At frequencies sbove 3 GHz. the validity of tissue parameaters (£ and o) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

* Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation dus to the boundary
effect after compensation (s always less than £ 1% for frequencias below 3 GHz and below £ 2% for the frequencies
between 3-6 GHz at any distance larger fhan haif the probe tp diameter fram the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Frequency response(nor malized)
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|
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" TEM " R22

Uncertainty of Frequency Response of E-field: £7.4% (k=2)

Cenificate NoxZ21-60025 Page & of 22
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Receiving Pattern (@), 8=0°
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Uncertdinty ol Axinl [sotropy Assessment: +
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Dynamic Range f(SARhead)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
Certificate No:#2 160023 Page & of 22
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Conversion Factor Assessment

f=750 MHz,WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)

LA £ ; il

LA
14
g1 =
4 \ =
Ezl % B ssq
Tas] O\ 5
2 \
= b &
E \ 5 100
1.0 8 "
* 3 b
05 I“o“\“‘ 50 %
T
e —
o il -] B (i1} 0 o 2
Ejmm)|
" analytica! " IRasyal syl maatrnd

P
o 3P

10 0B 040 a0 A0 00 020 G40 060 GAD 10
Uncertainty of Spherical sotropy Assessment: £3.2% (k=2)
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Appendix: Modulation Calibration Parameters

(i]1s} Rov | Communication System Name I Group PAR Unck |
[ | dB) | (k=2)
Lo ! | EwW N — low 000 | 247 %
| 10040 | CAA | SAR Validation (Sguare, 100ms, 10ms) | Test 1000 | 298 %

[ 10011 [ CAB | UMTS-FOD {WCDA) | WCDMA 281 | +96% |
| 10012 | CAB | IEEE 802 11h WiFi 2.4 GHz (D85S, 1| Mbps) | WLAN 187 | $06% |
| 0013 | CAB | IEEE 802 11g WiFi 2.4 GHz (D SE5-OFDM, & Mbps) | WLAN 946 | +965% |
10021 | DAC [ GEM-FOD (TOMA, GMEK) GEM 929 | +88%
10023 | DAC | GPRS-FOD (TOMA, GMSK, TH 0} GSM 957 | 2868%
10024 | DAC | GPRS-FOD (TOMA, GMSK, TH 0-1) GEM ASE | +0E%

[10026 | DAC | EDGE-FOD (TOMA, BPSK, TN 0) GEM 1262 [ 29E%
10026 | DAC | EDGE-FOD (TOMA, BPSH, TN 0-1) GEM B55 | 488% |
10027 | DAG WA, GMSK, TH 0-1-2) GSM 480 | +06% |
10028 [ DAC LBMSK, TH 0-1-2-3) GEM 355 | 288%
10028 | DAC A, BPSK] TN 0-1-2) GSM 7.78 | £9.6%
10030 | CAA | IEEE 802.15.1 Bluetooth (GFSX, DH1) Blueiooth 530 | 296%
10031 | CAA | IEEE 802.15.1 Bluetnolh (GFSH, DH3) Elueinoth 187 | £ 0B %
10032 | CAA | |EEE 802.15.1 Blustooin (GF5%, OHS) Eluelooth 106 | t8.6%
10033 | CAM | JEEE 802,151 Blustoatn (PUA-DOPSK, OH1) Biuatooth T4 | +08%
10034 | CAA | IEEE 802 151 Blusloolh (PU4-DOFSK, OH3) . Blustooth 453 | £5.6%
10035 [ CAA | IEEE 802.15.1 Bluetootn (PU4-DOFSK. DHE) Blustoath 383 [ +08%
10036 | GAA | IEEE B02,15.1 Bluetooih (B-DPSK, DH1) == | Bluetooth 601 [ +86%
10037 | CAA | IEEE 802.15.1 Blustooih (8-DPSK, DH3) Bluetooth 477 [ +60%
10036 | CAA | IEEE B0Z.15.1 Bluetooth (B-DPSK, DHS) — Biuetooth 410 | +86% |
10039 | CAB | COMAZCO0 (1xRTT, RC1) COMAZ000 467 | +0B%
10042 | CAB | 15:54 /15136 FOD (TOMASFDM, Pi/a-D0PSK, Halfrate) | AmPS 778 | t88%
10044 | CAA | IS-0UEINTIAG53  FDD (FDWMA, FM) — AMPE 000 | £t88%

10048 | CAA | DECT (10D, TOMA/FOM, GFSH, Full Bli, 24) DECT A3E0 | 58 %
10048 | CAA- | DECT (TDD, TOMAFOM, GFSK. Double Siol, 12) | DECT 1078 | +96%

10058 | CAA | UMTS TDD (TD-SCDMA, 1.38 Meps) _— TO-SCOMA 1101 | +08%
10060 | OAC | EDGE-FDD (TDMA, BFEK, TH 0-1-2-3) [eEL 6.9z | 8.6
10058 | CAB | |[EEE 802 11b WiFi 2.4 GHz (D355, 2 Mbps) WLAM 212 | +886%
D060 | GAB | IEEE 802.11b WiFi 2 4 GHZ (DSSS, 5.5 Mops) | — WLAN 783 | +95%
10061 | GAB | IEEE 802 11b WIFi 2.4 GHz (D555, 11 Mbps) WLAN 280 | +86%
10062 | CAD | |IEEE 802, 1tah WiFi & GHI (O FOM, 6 Miops) — WILAN 868 | +t56%

| 10063 | CAD | IEEE B02.11a/h WIFi 5 GHz (GFDM, 8 Miops) WLAN 863 | +98%
10064 | CAD_| |EEE BOZ Tt/ WiFi 5 GHz (DFDM, 13 Mbps) WWLANM 900 | +868%
10065 | CAD | IEEE 802 11am WiFi 5 GHZ (GFDM, 18 Mbps) WLAN 200 | +98%
10086 | CAD | |IEEE 802 11ah WiFi 5 GHz (G FDM 24 Mbps) : :
10087 | CAD | IEEE B82.11ah WiFi 5 GHz 1

L0088 | €AD | IEEE BOZ11ah WIFL 5 GHZ (OF

| 10088 | CAD | IEEE B0Z.11amh WIFi 5 GHZ

| 10071 | CAB | IEEE B02.71g \WiFi 2.4 GH2 :DssaﬂDFDM 9 Mbps)

10072 | CAB | \EEE 02 11p WIFI 2 4 GHY (DSSS/OFOM, 12 Mbps]

{10073 | GAB | IEEE 802.1%g WiFi 2.4 GHz (DSSS/CFOM, 18 Mbps)

10074 | CAE | IEEE BOZ17g WiF) 2 4 GHZ (DSSS/OFDOM, 24 Mbps) .
| 10075 | CAB | |EEE 802.11g WiFi 2.4 GHz (DSSS/0OFDM, 38 Mibps)

100768 | CAB | IEEE 802110 WiFi 2 4 GHe (DSSS/OFOM, 48 Mbps)

10077 | GAB | IEEE BOZ.11g WiFi 2.4 GHz (DSSS/OFDM, 54 Mops)

10081 | CAB | CDMA2000 {(1xRTT, RC3) |

10082 | CAB | |5-54 /15136 FDD (1DMAIFDMN, PA-DOPSK, Fullrate)

10030 | DAC | GPRS-FOD [TDMA, GMSK, TH 0-d)

10087 | CAC | UMTS-FDO (HSDPA} =

10088 | DAC | UMTS-FDD {HSUPA, Sutitest 2)
| 10000 | CAC | EDGE-FDD (TDMA, 8PSK,_TN 0-8)
| 10100 [ CAC | LTE-FDD [SC-FDMA, 100% RB, 20 MHz, QFSK) _ | LTE-FDI !
{10101 | CAB [ LTE-FDC (SC-FDMA, 100% RB, 20 MHz, 15-DAM} [ LTE-FDD. 642 | 1967

Certilicate No:Z21-60025 Page 1of 22
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CAB_| LTE-FUD (SC-FOMA. 100% RA, 20 Mz, 54-0AM) LTE-FOD 660 | £DE%
DAC | LTE-TDD [SC-FOMA, 100% R, 20 Miz, CPEK) LTETDD 828 | +BE%

L GAE | LTE-TDD (SG-FDMA, 100% RS, 20 M-z, 16-0AM) LTE-TDD 967 | +05% |
| CAE | [TE-TOD (SC-FDMA. 100% RS, 20 MHz, B4-0AM) LTETOD 10071 | 1968%
CAE | LTE-FDD (SC-FDMA, 100% HB 10 MHz, QPSR LTE-FOD 580 | +08%
CAG | LTE-FDO (SC-FOMA, 100% RB, 10 MHz, _16-0AM) LTEFCD 643 | £98% |
CAG | LTE-FOD (SCFOMA, 100% RE. 5 MHz, 0QFSK) LTEFDD 575 | +06%
CAS | LTE-FOD (SCFOMA,_100% RB, 5 Mz, 16-GAN) | LTEFDD Bad | $96% |
CAG | LTE-FOUD [SC-FOMA, 100% RE, 10 MHz, B4-0AM) | LTEFDD 853 [ +0B8%
CAG | LTE-FDD (SC-FDMA, 100% RE, 5 MHz, 55-QAM | LTEFDO 6E2 | =96 % |

| CAG | IEEE BOZ 11n {HT Graenfieid. 13.5 Mips, BPSK) - | WLAN 810 | 256%

| CAG | IEEE B0Z.1in (HT Greenfisld, B1 Mbps, 16-0/AM) WLAN BAB | =06% |
CAG | IEEE BOZ 1in (HT Greenfield, 135 Mops, 54-0AL) WLAN B.15 | t96%
CAG | IEEE BO2.11n (HT Mixed, 13.5 Mops, EFSK) WLAN BOT | £DB%
CAD | IEEE B0Z 1in (HT Mixed, 81 Mbps, 18-OAM] WLAN BSE | t06%
CAD | [EEE BOZ 1n (HT Mixed, 135 Mbps, B4-CAM) WLAN E13 | +DB%
CAD | LTE-FDO (SC-FDMA. 100% RE, 15 MHz, 16-CAM) LTEFOD 549 | +8B6%
CAD | LTE-FOD (SC-FOMA_100% R8, 15 MHz, 64-0AM) LTEFDD B5% | 468%
CAD | LTE-FDO (SC-FDWA, 100% RE. & MHz, GFSK) LTEFDD_ 573 | +08%

_CAD | LTE-FDO (SC-FDMA, 100% RB. 3 MHz, 16-0AM) LTE-FOD G35 | +96%
GAC | LTE-FDD {SC-FDMA, 100% RE, 3 M-z, Ba-0ANM) LTE-FOO EES | +06%
CAL_| [TE-FOD {3C-FDMA, . 1.4 MHz, QPSK} LTEFDD 576 | =96%
GAC | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz_ 16.0AM) | LTEFOO | 641 [ 286%

| CAC | LTE-FDD (SC-FDMA, 100% FE, 1.4 MHz, _54-QAM) LTEFDD | 572 [ £95% |

| CAE | LTE-FDOD (SC-FDMA, 50% RB, 20 MiHz, 18-0AM) LTE-FDD | B.42 £98% |

| CAE | LTEFDD (SC-FDMA, 50% RB, 20 WHz, B4-0AM) LTEFDD GA0 | t0B%
CAE | LTE-TDD {SC-FDMA, 50% RB, 20 MHz, OFSK) LTETDD 828 | +08%
CAE | (TE-TDD (SC-FDMA, 50% RB, 20 MHz, 1E-0AM) > LTETDD 592 | £88%
CAE | [TE-TOD (SC-FDMA, 50% RB, 20 MHz, B4-0AM) LTE-TDD 1005 | x06%
CAF | LTE-FDO (SC-FOMA, 50% RB, 10 MHz, GPSK) LTEFDD. 575 | +96%
CAF_| LTE-FDOD (SC-FDMA, 50% RE, 10 MHz, _16-GAN) _ | LTEFDD 643 | x08%
CAF | LTE-FOD (SC FDMAA, 60% RB, 5 MHz, OPEK) LTEFDD 578 | £08°%
CAE | LTE-FDD (5C-FOMA, 50% RB, 5 MHz,  16-0AM) _ LTE-FDD 648 | +86%
"CAE | LTEFDD (SC-FDOMA, 50% BB, 10 MHz,_BA-LIAM) LTEFCD 662 | +08%
CAG | LTE-FDO (SC-FDMA, 50% RB, 5 MHz, 4-QAN] LTE-FOD 656 | +86%
CAG | LTE-FDO [SC-FDMA, 50% R, 15 MHz, GPSK) _ LTEFOD 582 | +06%

| CAG | LTE-FDOD (SC-FOMA. 50% RB, 15 MHz, _16-QAN) LTE-FOD 643 | +86%
CAG | LTEXFDD (SC-FDMA, 60% RB, 16 MHz,  64-0AK) LTE.FOD 658 | +96%
CAG | LTE-FOD [SC-FDMA, 50% RB. 1.4 MHz, QFEK) ITEFDD | 546 | 206 %
CAG | LTE-FDD (SC-FDMA, 50% RE, 1.4 MHz, 16-QAM} | LTE-FDD 8.21 | +898%
CAG | LTE-FDO (SC-FOMA, 50% RE. 1.4 MHz, 54-QAM). LTE-FDD | B78 | z96%
CAG | LTEFDD (SC-FDMA, 1 RB, 20 MHz, QPSH) = LTE-FOO [ 573 [ £95% |
CAG | LTE-FDD (SC-FDMA, 1 RE, 20 MHz 18-0AM) LTEFDD
CAE | LTE-FDD (SC-FOMA, 1 RB. 20 MHz. BA-GAM) LTE-FDD =
CAE | LTE-TDD(SC- FDI.I'IA 1 RE, 20 MiHz GRS LTE-TDD
CAE | LTE-T0D (SG-FOMA, 1 AB, 20 MHz. _16-0AM) LTE-TDD
CAF | LTE-TDD {SC-FOMA, 1 RB, 20 MHz, E4-QAM) = LTETDD 025 | <06%
CAF | LTE-FDD (SC-FOMA, 1 RE. 10 MHz, QPSK) LTEFDD 572 | =08 %

[ CAF | LTE-FDD (SC-FOMA, 1 BB, 10 Mz, 16-GAN) LTEFDD 6.52 | =056%
CAE | LTE-FDD {SC-FOMA, 1 RB, 5MHz. OFSK) LTEFDD 573 | tB6%

| CAE | LTE-FDD (SC-FOMA, 1 RB, 5 MHz, 16-GAM) LTE£DD 652 | 96 %
[ AAE_| LTE-FDD (SC-FOMA, 1 RB, 10 MHz,__ 6-Ciah) LTEFDD 650 | z066%
| CAG | LTE-FDD {SC-FDMA, 1 RB, 5 MiHz, 64-QAM) LTEFDD 650 | +88%
f CAG | LTE-FDD (SC-FOMA, 1 RB, 15 MHz, OPSK] LTEFDD 572 | +088%
| CAG | LTE-FOD (SC-FDMA, 1 RE, 156 MHz, 16-0AM) LTEFDD _ 6.52

mma_rcm LTE-FOD (SC-FOMA, 1 RB, 15 MHz, 54-0AM) 6.50

10184 | CAG | LTE-FOD (SC-FOMA_ 1 RB, 3 MHz, OPSK) LTE-FDD BiT3.

i0IAR | AL | ITE-FOD (SC.FOMA 1 RE, 3hiHe_ 15.0AM) LTE-FDID 651 | 48

| 10186 | CAG | LTE-FOD (SC-FOMA, 1 RB, 3MHz,  B4-0AM] LTE-FDD 650 |-
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10187 | CAG | LTE-FDD (SC-FDMA, 1 RE, 1.4 MHz, OPSK)

088 CAGC | LTE-FTDD (CO-TDMA, 1 RO, 1.4 Miiz, 10—QAMJ

LTE-FDD | 873 [ 288% |
LTE-FDO. | 652 [ 29.0% |

10188 | CAE | (TE-FOO (SC-FOMA, 1 R, 1.4 MHz, F4-CAM)

LTE-FDD BE0 | +865% |

10183 | CAE | [EEE BOZ 1in (HT Greenfiell, 5.6 Mbps, BP3K) B09 | +8.8%
| 10784 | AAD | [EEE B0Z 11n (HT Greenfield, 38 Mbps, 18:214M) = 812 | 2958%
10185 | CAE | [EEE 802.%1n (HT Greenfield. 65 Mbps, 54-QAM) 821 | 196%
10198 | CAE | [EEE BO2 11n (HT Mixed 6.5 Mbps, BPSK) 8.10
EEE 802110 (HT Mixed, 38 Mbps, 16-GAM) a.13
EEE 802 11n (HT Mixed, B8 Mbps, B4-GAM) 8.27 | 261
EEE BU2 11n (HT Mixed, 7.2 Mbps, BPEK) 803 | 298
EEE B02 11n (HT Mixed, 43 3 Mbps, 16-0AM) B3 | +86%
EEE BOZ 11n (HT Mixed, 72 2 Mbps, 64-0AM) B37 | +08%
EEE 802 11n (HT Mived, 15 Mbps, BFSk) 506 | £85%
EEE 802 11n (HT Mixed, 00 Mbps, 16-C0AM) BAB | $06%
EEE BUZ 11n (HT Mixed, 150 Mbps, G4-0ANM] BOB [ £96%
UMTS-FOD (HSPA*) 5587 | +08%
LTE-TDO (SC-FOMA, 1 RE, 1.4 MHz 16-04M) g4 | +86%
LTE-TOD (SC-FDMA, 1 RB, 1.4 MHz._B4-QAM) 1028 | +66%
LTE-TO0 (SC-FDMA,_ 1 RE, 14 MHz GPSK) 037 | +0B%
LTE-TDD (SC-FOMA, 1 RB, 3 MHz, B4B | x08%
LTE-TOD (SC-FDMA 1 RE, 2 MHz, B4-QAM) = 1025 | +868%
| LTE-TDD (SC-FDMA_ 1 RB, 3 MHz, QFSK) 919 [ 206%
CAD | LTE-TOD (SC-FDMA_1 RE B MHz, 15-QAM) 048 | 208 %
[ 10233 [ GAR [LTE- TOD (SG-FOMA, 1 RB, & MHz, B4-0QAN 1025 | +96% |
{10234 | CAD | LTE-TDD (SC-FDMA. 1 RE, 5 MHz, QPSK) 921 | 206% |
[ 10235 | CAD | LTE-TDD (SC-FDMA, 1 RE, 10 MMz, 16-0AM) 948 | +048 % |
| 10238 | CAD | LTE-TDD (SC- FDM.-'« 1 RE, 10 MHz, B4-0AM) 1025 | +08% |
| 10237 | CAD | LTE-TDD (SC-FDMA, 1 B, 10 MHz, GF5K) 921 | +06%
| 10238 | CAB | LTE-TDD (SC-FDMA, 1 RB, 15 LTETOD 048 | t86%
| 10238 | CAB | LTE-TOD (SCFDMA 1 RE, 18 LTE-TOD 1025 | 86 %
| 10240 | CAB | LTE-TOD (SC-FDMA. 1 RB, 16 MHz, GPSK) LTE-TDD 921 | +86%
10241 | GAB | LTE-TDD (SC-FOMR, 50% RE, 1.4 MHz,__16-GAM) LTE-TDD 9682 | 106 %
10242 | GAD | LTE-TDD (SG-EDMA, 50% RB, 1.4 MHz, 64-0AM] LTE-T0D 906 | +96%
10243 | CAD | LTE-TDD (SC-FDMA, 50% RB, 4 MM(. GPSK] LTE-TDD G468 | +048%
10244 | GAD | LTE-TOD (SG-FOMA_ 0% RE. LTE-TOD 1006 | +98%
1024E | GAG | LTE-TDD (SC-FOMA, 50% RE LTE-TDD
| 10248 | CAG | LTE-TOD (SC-FOMA, 50% RE . LTETOD
| 10247 | CAG | LTE-TDD (SC-FDMA, 50% RE, 5 MHz, 16-0AM) LTE-TOO
10248 | CAG | LTE-TDD (SC-FDMA, 50% RE, S MHz. 64-0AM) LTE-TDD
| 10248 | CAG | LTE-TDD (SC-FOMA. 50% RE. & MHz_ GPSK) LTETOD
10250 | CAG | LTE-TDD (SC-EOMA, 50% RB_10 MHz, _15-0AM) LTE-TOD
10261 | GAF | LTE-TDD (SC-FOMA, 50% RE, 10 Mz, 64-GAM) LTE-TDD ]
| 10252 | CAF | LTE-TDD (SC-FDMA 0% RB, 10 MHz, OPSK) LTE-TOD |
| 10253 | CAF | LTE-TDD (SC-FOMA, 50% RE, 15 MHz,  18-0AM) LTE-TOD |
| 10254 | CAB | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 64-0AM) LTE-TOD |
10255 | CAB | LTE-TDO (SC-FOMA, 50% RB. 15 MHz, OFSK) LTE-TOD
10258 | CAB | LTE-TOD {SC-FDMA, 100% RE, 1.4 MHz. 16-0AM) LTE-TDO
10257 | CAD | LTE TDD (SC-FOMA, 100% FB, 1.4 MHz.  E4-0AM, LTE-TDD
10256 | GAD | LTE-TOD (SG-FOMA, 100% RE, 1.4 MHz. GPSK) N LTE-TDD
10250 | CAD | LTE-TOD (SC-FDMA, 100% HB, 3 Mz, 15-CAM) LTE-TDD
10260 | CAG | LTE-TDD (SC-FDMA,_100% RB, 3 MHz, 54-0AM) LTE-TOD
10281 | CAG DD (SC-FOMA,_100% RB, 3 MHz, QFSK) LTE-TOD {
102682 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 15-0AM) LTE-TOD
102683 | CAG | LTE-TDD {SC-FDMA,_100% RB, & Mz, B4-CAN) LTE-TOD [
10264 | CAC | LTE-TOD (SCFOMA, 100% AB.E Mz, OPSK) LTE-TDD |
10265 | CAG | LTE-TOD (SC-FOMA, 100% RB, 10 MHz, _16-GAN) LTE-TDD
| 10266 | CAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, BA-0AM) LTE-TDD
| 10267 | CAF | LTE-TDD {SC-FOMA, 100% FB, 10 MHz, OPSK) LTE-TDD
(10268 | CAF | LTE-TDD {SC-FDMA, 100% RB, 15 MHz. _16-0AN) LTE-TOD
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(10269 | CAB | LTE-TOO (SC-FOMA, 100% HB, 15 MHz, S4.0AM] LTE-TOD 1043 | +08%
10270 _| CAB | LTE-TOD (SC-FDMA, 100% RE, 15 MHz, GPSK) LE-TDD G658 | £HB% |
0274 | CAB | UMTS-FOD (HSUPA, Subtest 5, 3GPP Rel 10) WCDMA 487 | 208%
10275 | CAD | UMTS-FDD (HSUPA, Sublest 5 3GPP RelB.4) WEDMA 396 | +968% |
10277 | CAD | PHS [QPSK) PHS 11,81

10275 | CAD | PHS (QPSK, BW BB4MHz, Rokaf 0 5) B PHS 1181 | 48

| 10278 | CAG | PHS (OPSK, BW BB4MHz, RoBloff 0 38) FHS 1218 | £08% |
[10250 | CAG | COMAZION, RG1, 5055, Ful Rate i COMAZDOD 307 | +06% |
10207 | CAG | COMAZ000, RC3, SO5E, Full Rals COMAZD00 | 346 | x968% |
10282 | CAG | CDMAZ00, RC3, 8032, Full Rats COMAZD00 [ 339 | 98% |
10293 | CAG | COMAZI0D, RC3, 503, Full Fale — COMAZDOD 3.50 | 288% |
10285 | CAG [ COMAZI00. RC1, SO3, 18 Rata 25 1t COMAZH00 1246 | 286 % |
| 10287 | GAF | LTE-FDD {SC-FDMA, 50% RE, 20 MAz, GPSR) LTE-FOD | 881 | z096% |
1107298 | CAF_| LTE-FOD{SC-FDMA, 50% RE. 3 MHz, DPSK) LTE-FOD 572 | z86%
| 10286 | CAF | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 16-GAM) LTEFDD 6.38 [ £95%
10800 | CAC | LTEFDD (SC-FDMA, 50% RB, 3 MHz, 64-GAM)

10301 | CAC | IEEE 802,168 VAMAX (20:18_5m=, 10MHz, QPSK, PUSC)

10302 | CAB | IEEE 803 16e WiMAX (20:18, Sms, 10MHz, OPSK, PUSC, 3CTRL)

10303 | CAB | IEEE 802, 166 WIMAK (31:15, 5ms, 10MHz, BA0AM, PUSC)

10304 | CAA | IEEE B02 162 WIMAX (29.15, Sms, 10MHr, G40AM_PLIST)

10305 | CAA | IEEE BOZ 168 WIMAX (31:15, 10ms_ 10MHz, B40AM, PLISC)

| 10308 CAA | IEEE 802 162 WiMAX {29 18, 10ms, 10MHz, B4QAM, FUSC)

10307 | AAB . 10MHz. OPSK. PUSC)
10308 | AAB [ . 10MHz, 18LAM, PLUSC)
10300 | AAB | IEEE 302 18e WIMAX 26 13 'nrns 10MHz, 16CAM.AMC 233}
[ 10310 | ARH | IEEE A02 16e WIMAX (20:18, Time, 10MHz, OPSK, AMC 2x3
10311 | AAB | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, QPSX) _H
10313 AAD |DEN 13
10314 | AAD | IDEMN 18
10315 | AAD | IEEE BOZ 116 WiFi 2.4 Giiz (D555, 1 Mbps, B8pc doj
10316 | AAD | IEEE 802 11g WiFi 2.4 GHz (ERP-OFDM, & Mbps, 96p< dc)
[ 10317 | AAA | IEEE 802.11a WiFi 5 GHz (OFDM, & Mbps, B&pe de)
| 10352 [ AAA | Pulse Wavelomn (200Hz, 10%) | Generic
10353 | AAA | Pulse Waveform {EDOHL 20%) Generic
10354 | AAA Genaric
1035858 | AAA | Generic
10356 | AAA | Pulse Wavefom | {200Hz B} Genaric
10367 | AAA | QFSK Vuaveform, 1 MHz uenent:
10388 | AAA | OPSK Viavelorm, 10 bz u
10386 | AAA |
10309 | AaaA |
IDQ-Q{J_ _ARAD | IEEE 802.11ac WFJ {ZHMH; [T S8pe do) _|WLAN
10401 AAS | IEEE 802.11ac WiF: (40MHz, 84-0AM, Stpc dg) | MWeaN
10402 | AAA | IEEE 802 11ac WIFi {BOMHz, 54-0AM, 99pc de) WLAN B 5
10403 | AAB | GOMAZ0CD (1xEV-DO, Rew. 0) COMAZODT a7
10404 | AAB | COMARTOO (1XEV-DO, Rev. A) CUMAZOR a7
10408 | AAD | COMAZC00, RC3, S032, SCHO, Full Rate COMAZ000 5.22
10440 | AAA | LTE-TDD {SC-FDMA, 1 RE, 10 Mide, "OPSK, UL Sub=2 34,7 8.9) LTE-TDD 7.82 !
10414 | AAA | WLAN CLDF, B4-0AN, 40Nz Genan: B.54 | 306% |
10415 | AAA | IEEE 802.11b WIFi 2.4 GHz (DSS8, 1 Mbps, §9pe dej WLAN 154 | £58% |
0416 | AAA | IEEE 802 11g WIFI 2.4 GHz (ERP-OFDM, & libps, S0pc doj WLAN [ 823 [ 208% |
10447 | AAA FEEE 802.11aMm WIFi 5 GHz (CGFDM, 5 Mbps, 89pc do) WLAN E 23
10418 | AAA | IEEE B02.11n WiFi 2.4 GHz (OS55-0FDM, 6 Mbps, BBpc, Lang) [ WLAM | B4 |
10418 | AAA | IEEE 802.11g WiFl 2.4 GHz (D5S5-0F0M, 6 Maps, BEpc, Shorl) | WLAN | B.as
10422 | AAA | IEEE 802.1%n [HT Greenliekd, 7.2 Mlps. BPSH) == WLAN B33
10423 | AAA | IEEE BO2 1in (HT Greenfield, £33 Mbpa, 16-GAN) N | WLAN _6.47
10424 | AAE | IEEE B02 11n (HT Greenfield, 72.2 Mbps, BA-CAM) WLAN 8.40
| 10425 | AAE | IEEE B0Z11n (HT Greenfield, 15 Mbgs, BPSK) WLAN 541
[ 10428 | AAE | IEEE BOZ11n (HT Greenfield, 90 Mbps, 16-QAN) WLAN 645 | £BH%
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[ 10427 [ AAB | EEE 80Z.11n [HT Greenfield, 150 Mbps, G4-QAN)_ WLAN [ 841 [ £98%
10430 MB | AAB | LTE-FDOD (OFDMA, 5 MHz E-TM 2.1} LTE-FOD | 828 [ 186%
10431 LTE-FOD {DFDMA, 10 MHz, E-TM 31} ¥
10432 MB LTE-FDD {OFDOMA, 156 MHz, E-TM 3.7)

10432 | AAC | LTEFDD {OFDMA, 20 MMz E-TM 3.1}
10434 | AAG | W-COMA (B35 Test Mude.l 1, B4 DPCH) |60
LTE-TOD (SC-FDMA, 1 AB, 20 MHz, GPSHK, UL Sub) 7.82
LTE-FOD {(OFDMA, 5 MHz, E- TM31,C = s fi 8
LTE-FOD {OFDMA, 10 MHz, E-TM LTE-FDD Ta3 | +BE%
| LTE-FDD (DFDMA 15 MHz E-TM 3.1, Cliping 44%)_ LTE-FOD 751 | £968% |
| LTE-FDD {OFDMA, 20 MHz, E-TM 2.1, Clipping 44%) LTE-FDD T48 | £86%
W-COMA (B Test Model 1, 84 DPCH. Clipping 44%) WCDMA TED | s0B%
| validalion (Square, 10ms. 1ms) Tesl 10.00 | +5.6%
IEEE 802 11ac WiF| (180MHz, 64-QAM, 8pc o) WLAN BE3 | £08%
UMTS-FDD (DC-HEDPA) WCOMA 682 | £46%
COMA200D (1xEN-DO, Rev. B, 2 camiers) = COMAZOD0 6.55 + 8.6 %
COMAZ000 (1xEV-DO, Rev. B, 3 cariars) = | COMAZ000 B25 | +06%
JMTS-FRD (WCDMA, AMR) I WLOMA 239 | +868%
JE-TDD (SC-FDMA, 1 RE, 1.4 MHz, QPSK. UL Sub) LTE-TOD 782 | £08%
TE-TOD (SC-FDMA, 1 BB, 1.4 MHz, 16-0AM, UL Sub} LTE-TOD 830 | +88%
TE-TDD (SC-FDMA, 1 RE, 1.4 MHz B4-DAM, UL Subj LTE-TDD. 856 | +88%
LTE-TDO (SC-FDMA, 1 RE, 3 MHz, QFSK, UL Sub) LTE-TOD 762 | £08%
LTE-TDD (SC-FDMA, 1 RE, 3 MHz, 18-0AM. UL Subj | LTE-TDD 232 | 06 %
LTE-TDO (SC-FOMA. 1 RE, 3 MHz, 54-0AM, UL Sub) | LTETOD 857 | 8% |
TE-TDD (SC-FOMA, 1 BB 5 MHz, QPSK, UL Sub) LTE-TOD | 782 | £06% |
| TE-TDD (SC-FOMA. 1 RB 5 MHz, 168-0AM, UL Sub) LTE-TDD 832 | +56%
_TE-TOD (SC-FDMA. 1 RE, 5 MHz, 84-QAM, UL Sub) LTE-TDD B56 | +08%
LTE-TDD [SC-FDMA_ 1 RE, 10 MHz, GPSK, UL Sub) LTE-TOD | 782 | +08% |
LTE-TDD (SC-FOMA_1 RE, 10 Mz, 16-QAM, UL Subj LITE-TOD | 832 | +86% |
LTE-TDD (SC-FOMA. 1 BB, 10 MHz, B4-QAM, UL Subh LTE-TDD B57 | £88%
LTE-TOD (SC-FOMA,_1 RE, 15 MHz, GPSH, UL Sub) LTE-TDD | TB2 | +96% |
LTE-TOD (SC-FDMA, 1 BB, 15 MHz, 16-GAM, UL Suny LTE-TDD &3z [ zv6%
LTE-TOD (SC-FDMA, 1 RB. 15 MHz, 64-0AM, UL Sub) LTE-TDD 857 | +86% |
AAC | LTE-TDD {SC-FOMA, 1 BB, 20 MHz. 18-QAM, UL Sub) LTE-TDD 832 | +98%
4G | LTE-TDD {SC-FOMA, 1 BB, 20 MHz 64-0aM, UL Sub) LTE-TDD 857 | +06%
| LTE-TDD {SC-FOMA, 50% RB, 1.4 MHz, QPSK, UL Sub) LTE-TDD 774 | z88% |
| LTE-TOD {SC-FOMA, 50% RE_1.4 MHz, 15-0aM, UL Sub} LTE-TDD 8.18 + 8.6 %
LTE-TDD {5C-FOMA, 50% RB, 1.4 MHz, 64-QaAM, UL Sub) LTE-TRD B8 | +56%
LTE-TDD (S3C-FOMA, 50% RB, 3 MiHz, GPSK, UL Sub) LTE-TOD 711 | =88%
LTE-TDD {SC-FOMA, 50% RE. 3 Mz, 16-0AM, Sub) LTE-TDD 8:30 £ 08%
LTE-TOD (SC-FOMA, 50% RB, 3 M UL Sub) LTE-TDD 847 | 2968%
3| LTE-TDD {SC-FOMA, 50% RE. 5 MHz, UL Suby LTE-TDD 758 | 196%
LTE-TDD (SC-FOMA, 50% RB, 5 MHz, 16-QAM, UL Sub) | LTE-TDD | B.38 | +8.68%
LTE-TDD (SC-FOMA, 50% BB, 5 M-z, B4-0AM, UL Sub) LTE-TDD BED | +BE6%
LTE-TRD {5C-FOMp, 60% RB, 10 Mz, UPSK. UL | Sulb) LTE-TDD 770 | +88%
LTE-TDD {SC-FOMA, 50% RB, 10 Mz, 16-0AM. UL Sub) LTE-TDD B31 | +38%
LTE-TDD (SG-FOMA, 50% RE, 10 MHz, 54-0AM, UL Sub) LTE-TDD BS54 | +8E6%
LTE-TDD (SC-FDMA, 6% RB, 15 MHz, OPSK, UL Sub) LTE-TDD T4 | £06%
LTE-TOD (SC-FOMA, 50% RB, 15 MHz, 16-0AN, UL Sub) LTE-TDD 841 | 0B %
LTE-TOD (SC-FOMA, 50% RE, 15 MHz, 84-04M, UL Sub) LTE-TDD BB5 | £8.6%
_LTE-TDD (SC-FDMA, 50% RB. 20 MHz, OPSK, UL Sub) LTE-TDD 774 | £OE%
LTE-TDD (SC-FDMA,; 50% RB, 20 MHz. 16-0AM, UL Sub) | LTE-TDD 837 | +08%
LTE-TOD (SC-FOMA, 60% RE, 20 MHz, 54-0AM, UL Sub) LTE-TDD B54 | £06%
LTE-TDD (5G-FOMA, 100% RS, 1.4 Mz, QPSK, UL Sulj)__ | LTE-TDD | 767 | +86%
LTE-TDD (SC-FOMA, 100% RE, 1.4 MHz, 16.CAM, UL Sub) Tl [LTE.TQD BAD | +068%
10458 | AAC | LTE-TOD (SC-FOMA, 100% RB, 1.4 MHz, B4-0AM, UL Sub) | LTE-TDDr 868 | t96%
10500 | AAF | LTE-TOD (SC-FOMA, 100% BB, 3 MHz, OPSK, UL Sub) | LTE-TDD 767 | +06%
10501 [ AAF | LTE-TOD (SC-FDMA, 100% RE, 3 MHz, 16-0AM, UL Sub) I.TE-TDD 844 | 106 %
10502 | AAB | LTE-TDD (SC-FDMA, 100% RE, 3 MHz, 54.0AM, UL Sub) | LTE-TDD _B52 | £968%
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10503 | AAB [ LTE-TDD (SC-FOMA, 100% RE. § MHz, GFSK_ UL Sub} LTE-TOD 772 | 20.8%
10504 | AAB | LTE-TDO (SC-FDMA, 100% RB,_5 Mz, 16-08M,_ULSub) LTE-TOD 31 | x06%
10505 | AAC | LTE-TDD (5GC.FDMA, 100% RB, § MHz, 54 TAM, UL Sub) LTE-TOD 354 | +95%
10506 | AAC | LTE-TDO (SC-FOMA, 100% R8, 10 MH L Sub) LTE-TOD T.04 | 06 %
10507 | AAC | LTE-TDD (SC-FOMA, 100% RE, 10 M U, Sub) LTE-TDD 836 | x96%
10508_| AAF | LTE-TDD {SC-FOMA, 100% RE. 10 MHz, BA-0AM. U Sub) LTE-TOD. 855 | +0.6 %
10508 | AAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, GPEK, UL &ub) LT] 788 | 196%
10510 | AAF | LTE-TDD (SC-FOMA, 100% RE, 15 MHz, 1E-QAM, UL Subj LTE-TDD | 840 | +96%
AAF | LTE-TOD (SG-FOMA, 100% RB, 15 MHz, B4-0AM, UL 5ub) |LTE-TDD | 851 | +96%
10512 | AAF | LTE-TOD (SG-FOMA, 100% RE, 20 MHz, OFSK, UL Sub) LTETDD. | 774 | +56%
.:HJS‘! ] ALF LTE-TDD {SC-FDOMA, 100% RB, 20 MH: 16 QP.M UL Siil) LTE-TOD | BAZ + 9.6 ¥
10514 | AAE | LTE-TDD {SC-FOMA, 100% RE, 20 MHz, 84. OAM, U Sub) LTE-TDD 845 | 266 %
10815 | AAE | IEEE BOZ 11D Wil 2.4 GHz (D555, 2 Mbps, B9pcde) | WLAN 1.58 | 96 %
10516 | AAE | IEEE BO2 £1b WiFi WLAN 157 | 268%
10517 | AAF | IEEE BOZ 11b WiFi 2.4 GHz (D535, 11 Mbps, Bﬁpcdcl WLAN | 158 | +06%
10518 | AAF | IEEE 802 t1a/h WIFi 5 GHz (OFDM, © Mbps, 59pc dd WLAN | Bz3 | +886%
10818 | AAF | IEEE B02 T1a/h WiFi 5 GHz (OFDM, 12 Maps, 905 de) WLAN | 820 | +08%
10820 | AAB | IEEE BO2 11avh WiFi 5 GHz (OFDM, 18 Mbps, 99pc o) WLAN [ 812 | +96%
AAR | IEEE BOZ T1a/h Wikl 5 GHz [OFDM, 24 Mbps, S9pe o) WLAN 3
10522 | AAB | IEEE BOZ 11a/h WIFI 5 GHE (OFDM, 36 Mbps., 99pc o) WLAN 5 | 20
10523 | AAC | IEEE 802 11a/h WiFi 5 GHz (OFDM, 48 Mbps. 09p% o) WLAN | A.08 |
10524 | AAC | IEEE 602.11a/h WIFI 5 GHz (OF DM, 54 Mbps, 98pc ool WILAN B.27 | &
10535 | AAC | IEEE B02 f1ac WIF| (20MHz, MCSO0, Bpe WLAN B.38 |
10826 | AAF | IEEE BOZ 11ac Wikl (200MHz, MCS1, B8pc do) WLAN .42
10527 | AAF | IEEE BOZ T1ac WiFl (20MHz, MCS2, B0pc do) WLAN 8.21 |
| 10828 | ARF | IEEE BOZ 11ac WiFi (20MHz, MCS3, Dope do) WLAN B.35
[10828 | AAF | IEEE B02.11ac WiFi (20MHz, MCS4, S8pe dc) WLAN 638 |
531 | AAF | IEEE 802 11ac Wil (20MHz, MCSE, Bipe dc} WLAN .43
10532 | AAF | IEEE BUZ 11ac WiF| (200MHz, MCST, Bope do) WLAN | .28
10533 | AAE | BEEE 802 11ac WiFl (20MHz, MCSA, S0pc do) WLAN B.38
10534 | AAE | WEEE 802, 11ac WiF| (40MHz, MCS0, B9pc de WLAN B.45
10535 | AAE | IEEE BO2.17ac WiF| (40MHz, WLAN B.45
10536 | AAF | IEEE B02.11ac Wikl (40MHz, MG WILAN B.32
10537 | AAF | IEEE 802.11ac WiFi (40MHz, MCS3, 90pc do) | WLAN B.44
10538 | AAF | IEEE 802, 11ac WIF| (20MHz, MCS4 Sdpe de) | WLAN B.54
16540 | AAA | IEEE 802.11ac WiFi (40MHz, MCS56, 88pc do) | WLAN B.38
AAR | IEEE 803, 11ac WiFi (40MHz, MCST, S8pc d) | WLAN B.46
10542 | AAA | IEEE 802.11ac WIF| (40MHz, MCS6, S8pc de) | WLAN B.65
10543 | AAC | IEEE 802 11ac WIFi <¢0MH¢l_mgg_s§__gap¢ de) | WLAN E.65
| 10544 | BAC | IEEE 802, 118c WiFi {B0MHz, MCS0, B9pc do) TWLAN BAT
| 10545 | AAC | IEEE 802 11ac WiFi (B0MHz, MES1, Bfioc do) | WLAN B 55
10548 | AAC | IEEE 802, Tiac WiF| (B0MHz, MCS2, BBpe dr) WILAM 835
10547 | AAC | IEEE BOZ.11ac WiF| (BOMHzZ, MGS3, B9pe do) WILAN 840
10548 | AAC | IEEE 802 Ttac WiFi (B0MHz, MES4, S8pe de). - WLAN 8.37
10550 | MAC | IEEE 802.1tac WiFi (B0MHz, MCS5. S8pe dc) T WLAN [ B38|
AAC | IEEE BOZ.11ac WiEl {(BOMHz, MCST, B8pe de) WLAN | 850
10552 | AAC | IEEE 8tz.11ac WiFi (BOMFIz, MCSE, S8pe do) WILAN [ 842
10553 | AAC | IEEE 802 11ac WiFi (BOMHz, MCES, S9pc dc) [ WLAN [ Bas
10654 | AAC | [EEE 802.1tac WiFi (160MHz| MCS0, 8%pc do) WULAMN | Bag
1088E | AAC | IEEE 802.11ag WIFi {160MHz, MCS1, 99pc do) WILAN | 847
10556 | AAC | [EEE B02.11ac WiFi {160MHz. MCS2, 98pe de) WLAN | 850
AAC | IEEE 802.11ac WIFI (160MHz, MCS3, 58pc de) WLAN | 852
BAC | IEEE 802, 1iac WiFi (160MHz, MCS4, 90pe de) WLAN [ 861
10580 | AAC | IEEE 802 11ac WIFi (160MHz, M S8, 89pc dc) — WILAN [ &7a
AAC | IEEE 802 1iac WiFi (1800MHz, MEET, 88pc dc) WLAN [ 856
BAC | IEEE 802 T1ac WIFi (160MHz, MGS8, 89pc de) WLAR .69
10563 | AAC | IEEE 802.11ac WIFi (160MHz, MCS9, 99pc do) WWLARN 7T
10564 | AAC | IEEE BOZ.11g WIFI 2.4 GHz [DSSS-OFDM, 5 Mbps, Sp de) WLAN 828
10565 | AAC | IEEE 802.11g WiFi 2.4 GHz (DSSE 0| D[‘gl____l_;__rgﬂy_p_s 99 el WILAN 8.45
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[ 10586 | AAC_| IEEE B02.11p WiFi 2.4 GHz (0S55-OF0M, 18 Mbps, 99pe de) WLAN
10857 | AAG | IEEE BO2 11g WiFi 2.4 GHz (D5S5-0F DM, 24 Mbps, 969pc do) WLAN
IEEE 802,119 WiFi 2.4 GHz (D885 OFDM, 36 Mbps, 99pc di) VLAN

IEEE B02 11g WiFi 2.4 GHz (DS55-0FDM, 48 Mbps, 99pc dc)
IEEE B02.11q WiFi 2.4 GHz (D 585-OFDM, 54 Mbps, 08pc de)
IEEE BOZ 11t WiFi 2.4 GHz (D555, 1 Mbps, 90pc de)

GHz (DESS, 2 Mbyps, 90pc dc)

TEEE 802 11h WiFi 2.4 GHz (D555, 5.5 Mbps, 20pc 0e)

IEEE BUZ 110 VWIFI 2.4 GHz (D555, 11 Mbps, S0ps do)

IEEE 802 11g 'WiFi 2.4 GHz (DS55-0FDM, 6 Mbps, 80pc doj
IEEE BO2 11g WiFi 2.4 GHz (D 355-0FDM, 5 Mbps, S0pc do)
IEEE BOZ 110 WiFi 2.4 GHz (DSS5-0F0M, 12 Mbps, 90pc de)
[EEE B2 11g WiFi 2.4 GHz (D 555-0F0M, 18 Mbps 90pc de)
IEEE BO2 11 WiFi 2.4 GHz (DSS5-OFDM, 24 Mbpe, 90pe de)
IEEE B0Z 11g YWiF1 2.4 GHz (D 355-0F0M, 38 Mbps, 90pc de)
IEEE 802.11g WiF1 2.4 GHz {D5S5-0FDM, 48 Mbps, 90pc do)

1EEE 802, 11aih WAF| & GFiz (OFDM, § Mbps, 80pc dé)
_{ IEEE BOZ2 11ah WiFi 5 GHz (OFDM, QMBN Ol eles)
= JEEE BO0Z.11aMh WiFi 5 GHz (OFDM, 12 Mbps, B0po do)
| IEEE 802 11a/h WiFi 5 GHz (DFDM, 18 Mbps, 80pe do)
IEEE 802, 11ath WIFI 5 GHz (OFDM, 24 Mbps, $pe de)
IEEE 802 41a/h WiFi 5 DH.z n{DFDM Elﬁ Mbps, B0pc do)
IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps, 80pc o)
[EEE 802.11a/h WiFi 5 GHz (OFDM, 54 Mbps, B0pe de)
|EEE B2 110 (HT Mixed, 20MHz, MCS0, 80pc de)
JEEE N}? 1r_~ [HT Mixed, 20MHz, MCS1, 30pc do}
| IEEE 802 1in (HT Mixed, 20MHz MCE2, gbpe de)
IEEE 802,11n {HT Mixed, 200Hz, MCuB 0pc dsh
IEEE 802.11n [HT Mixed, 2084Hz. MCS4, 90pc da)
IEEE 802,11n [HT Mixed, 20MHz, MCES, 90pe de)
IEEE 802.11n {HT Mixed, QMH?_ M""SB QQ:PI," d:}
TIEEE 802,110 (HT Mixed, 20MHz. MCST, 90pc dop
588 |E E &DZ 11 (HT Mixed, 40MHz, MCE0, Spc do)
10800 | AAA | IEEE 80Z.11n {HT Mixed, 400Hz, MCS51, 90pc de)
10801 | AAA | IEEE 802110 {‘H"I‘Mlxed 40MHE, MCSZ, 90pc do)
10802 | AAA | IEEE ﬂﬂz qin {HT Mixed, 40041z, MCE3, 80pe de]
10603 | AAA | IEEE 802,110 (HT Mixed, 408Kz, MCS4, 90pe da)
10604 | AAA | IEEE 802.11n (HT Mixed, 400z, MC3E, S0pe de)
10805 | AAA | IEEE BOZ11n (HT Mixed, 400Hz, MCS6, BOpc do)
10E0E | AAC | IEEE BOZ.11n {HT Mixed, 400Hz. MCET7, QI]p:. de)

i
[=d
o

10609 | AAC | IEEE 805 T1ac WiFi i (20MHz, M"I:SE 80pc dc)

10610 | AAC | IEEE 802.11ac WiFi (20MHz, MCS3, 80pc dc)
| AAC

10812 | AAC | IEEE 802 11ac WIFi (20MHz, M55, S0pc o)
[ 10613 | AAC | IEEE 802 11ac WiFi {200MHz, MCSE6. 80pc do)

10814 | AAC | IEEE 802118 WIFI (20MHz, MOST. 80pc de)
{10616 | AAC | IEEE BOZ 11ac WiFi (20MHz, MCS8, 80pe de)
10516 | AAG | IEEE B0Z.11ac WiFl (40MHz, MCS0, 80pc dg)
[ 10817 | AAC_ | IEEE 802.11ac WiFi (40MHz, MCS1, 80pede)
{10618 | AAC | IEEE 802 Ttac WiFi (40MHz. MCS2, 90pe o)
10518 | AAC | IEEE 802.11ac WViFi (40MHz, MC53. 90pc dg)

10620 | AAC | IEEE 802.11ac WIF| (A0MHz, MCS4, 90pc g

10822 | AAC [ IEEE E{IE T1ac Wik {4UMHL MCSS S0pc dl::l W
| 10623 | ARG | IEEE BOZ 11ac WiFi (40hHz, MCS7, S90pc da)
{10834 | AAC | IEEE 602 11ac WIF| (A0MHz. MCSA, 00pe do)

89& | +98% |
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[10825 [ AAC | IEEE 802 {1ac WiFi (40MHz, MCS0, 80pc de) WLAN 896 | 8%
[ 10828 [ AAC | IEEE 802 11ac WiFi (B0MHz, MCS0, S0pc de) WLAN 883 | +06%
10627 | ARC | IEEE B02.11ac Wikl (BOMHz, MCS1, S0pc dc) WLAN 588 | :06%
10628 | AAC | [EEE B0Z.11aC WF| BOMHz, MCSZ, S0pe de) WLAN 3871 | +08%
10628 | AAC & WILAN 485 | +86%
10630 | AAC | IEEE 802, 11ac WIF (BOMHz, MGE4, S0pe de) WLAN | 872 | 408% |
10631 | AAC | IEEE B02.11ac WiFi (BOMHz, MCS5, 50pe de) WLAN | 881 | +86%
10832 | AAC | IEEE 802 11ac Wikl (BOMHz, MCSB. 80pc de) | WLAN | 874 | +06%
10833 [ AAC [ IEEE 802.11ac WiFi (B0MHz, MCST, S0pc dc) WLAN 383 | +96%
10834 | AAC | IEEE 802 11ac Wir: (B0MHz, MCSS, 90pc do) WLAN 880 | 166% |
10835 | AAC | |EEE 802 11ac Wikl (B0NHz, MCS8, S0pc de) WLARN 881 | +96% |
10636 | AAC | IEEE 802 11ac WiFi (160MHz, MCS0, S0pe de) WLAN 8483 | +98% |
10637 | AAC | [EEE 802 11ac WIFT (1600MHz. MCS1, 90pc da) WLAN 872 | +28% |
| 10638 | AAC | IEEE 802 11ac WiF {160MHz, MG52, 90pc do) AP 846 | £36%
10830 | AAC | IEEE 802.11ac WIF) {(160MHz, MC53, S0pc do) WLAN B85 | 206%
10840 | AAC | IEEE 802 11ac WiFi (160MHz, MGS4, Slpc do) WLAN Be8 [ $£06%
10841 | AAC | [EEE 802 11ac WiFi (160MHz, MCSS, S0pe de) WLAN 806 | :G65%
10842 | AAC | IEEE 802, 1165 WIFI (160MHz, MGSH, B0pc de) WLARN go6 | +88%
10643 | AAC | IEEE BOZ.11ac WiFi (160MHz, MCST, Slipe do WLAN B39 | +38%
10844 | AAC | IEEE BOZ 11ac WiFi (160MHz, MCSB, S0pc dc) WWLAN 806 | #08% |
10645 | AAC | IEEE BOZ 11ac WiFi (160MHz, MCS8, S0pc de} WWLAN g11 | +88%
{10648 | AAC | LTE-TOD (SC-FDMA, 1 RB, 6 MHz, QPSK, UL Sub=27; LTE-TDD 1156 | t08%
| 10647 | AAC | LTE-TDD (SG-FDMA, 1 RB, 20 MHz, QPSR UL Sub=2 7} LTE-TDD 1186 | +868%
10648 _| AAC | COMAZDD0 (Tx Advanced) COMAZD00 345 | +08%
10882 | AAG_ | LTE-TDD (OFDMA, O MHZ, £- 104 3.1, CUDDING 47 LIE-1L [ ETCED
10853 | AAC | (TE-TDD (DFOMA, 10 MHz_ E-TM 3.7, cuEp.r.g 44%) LTE-TDD TA2 | +06%
10654 | AAC | LTE-TDD (OFDMA, 15 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 608 | +08%
10655 | AAC | LTE-TDD (OFDMA, 20 MHz, E-TM 3.1, Glipping 449) LTE-TDD 721 | £08 %
10858 | AAC | Puisa Waveform (200Hz, 10%4) Test 1000 | +9.8%
10860 | AAC | Pulse Wawsform (200Hz, 0% Test 608 | +98%
10660 | AAC | Pulse Waveform (200Hz, 40%) | Test | 398 | +88%
10861 | AAG | Pulss Waveform (200Hz. 60%) Test 2.22 | +88%
10682 | AAC | Pulss Waveform (200Hz, 80%%) Test 087 | +08%
10670 | AAC | Blustooth Low Ensrgy = Biuetooth 218 | +88%
10871 | AAD | IEEE 802 11ax {(20MHz, MCSD, B0pc do) WLAN 908 | +98%
10872 | AAD | IEEE 802 11ax (20MHz, MCST, Bipe do) WLAN 857 | +98% |
| 10673 _T_'MD |EEE 802.11ax {20MHz, MCS2, 80pa do) WLAN 878 | +96% |
10674 _| AAD | IEEE 802, 1lax (20MHz, MCS3, B0pe de) WLAN 874 | +98%
10675 | AAD | IEEE 802.11ax (20MHz, MCS4, S0pc do) WLAN 890 | +96%
10676 | AAD | IEEE 802 11ax (20MHz, MCSE, Gl de) WLAN 8.77 | +p6% |
10677 | AAD | IEEE 802 1¥ax {20MHz, MCSE, B0pc dc) [ WLAN | B73 | 2965
19§3§_1 AAD | IEEE 802 11ax (20MHz, MCST, B0pc do) WILAN .78 | ¢
1079 | AAD | IEEE 802 17ax (20MHz, MCSH, 80pc dc) | WLAN BA9 | +88
10880 | AAD | IEEE 802 1iax {20MHz, MCSS, 80pc de) WLAN 660 | +8
10881 | ARG | IEEE 802, T1ax {20MHz, MCS10, 90pc de) WLAN 862 | £0
10682 | AAF | IEEE 802 1%ax {ZDMHz, MCS11, BOpc do} WLAN BB | x8
10683 | AAA | IEEE 802 11ax (20MHz, MCS0, S9ipc dej WLAN B42 | ¥98% |
10684 | AAG | IEEE 802 11ax {20MHz, MCS1, 89pc de) WLAN 826 | 86 % |
10686 | AAC | IEEE 802.1%ax (20MHz, MCS2, S8pc dc) WLAN 833 | +58% |
| 10686 | AAG. | IEEE 802Z.11ax (20MHz, MCS3, B8pc do) WLAN B8 | 286 % |
| 10687 | AAE | IEEE BOZ 1tax (20MHz MCS4, S9pc dc) WLAN BAG | +96%
{10688 | AAE | IEEE 802 11ax (20MHz, MCSH, Gape do) WLAN, 829 | $95% |
[foe8e | AAD | IEEE 802 Tiax, 56, WLAN 855 | £96% |
[ T06B0 | AAE | IEEE 802.11a% (2 MCST. BOpcds) WLAN B39 | 206%
10691 | AAB | IEEE 802 11ax {20MHz, MCSE, S9pc dc) WLAN B.26 | +98%
10652 | AAA_| IEEE 802 11ax (20MHz, MCS8, 89pc do) WLAN 820 | =8.6%
10603 | A&s | IEEE 802 11ax (20MHz, MCS10, 9eps oc) WLARN BB | 0B %
10884 | AAA | IEEE 802 11ax (20MHz, MCS11, 88pc de) WLAN BE7 | +88% |
106685 | AAA | IEEE 802 11ax (40MHz MGS0, S0pcde) WLAN B78 | 208% |
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10896 | AAA | IEEE 802 11ax (#0MHz, MCS1, 90pc do) WLAN B91 [ +BB% |
10697 | AAA | |IEEE BO2.11ax (40MHz, MCS2, B0pe dc) WLAN BB1 | £985% |
10698 | AAA | |EEE BOZ 11ax (40MHz, MCS3, 90pc o) i WLAMN BB | t05%
10608 | AAA | |EEE BOZ 11ax (40MHz, MCS4, 90pe de) WLAN 882 | +0B%
10700 | AAA | IEEE BOZ 11ax (40MHz, MCSS, S0pe dc) WLAN B73 | +0B%
10701 | AAA |EEE 802 11ax [#0MHz, MCSB, S0pc de) WLAN 886 | t08%
10708 | AAA | IEEE 802 1ax {40MHz, MCST, S0pe do) WLAN B70 | +06%
10703 | AAA | |EEE £02 11ax WJ 1G58, 90pe do) WLAN BB2 | £B6%
10704_| AAA | JEEE 802 17ax (40M) Iz WG58, 90pe d) — I WLAN 858 | +08%
10705 | AdA | [EEE 802 11ax [40MHz, MCS10, 80pc di) | WILAN 869 | t895% |
10706 | AAC | IEEE 802 11ax (#0MHz, MCS11, Blpc do) | WLAN 866 | £896%
10707 | AAC | |EEE B0Z.11ax {(40MHz, MCS0, 88pc dc) WLAN 832 [ t88%
10708 [ AAC | IEEE 202 11ax (40MHz, MCS1, $8pc dc) WLAN 855 | +08%
10708 | AAC | IEEE 802 11ax (#0MHzZ, MCS2, G8pc do) WLAN 833 | +08%
10710 | AAC | IEEE 802 11ax (40MHz, MCE3, 98pc do) | WLAN 829 | x86% |
10711 | AAC | IEEE B02.11ax {40MHz, MCS4, 89pc dc) WLAN 7839 | +968%
10712 | AAC | IEEE 802 11ax (40MHz, MCSE, 88pc dr) | WLAN 8.67 | t96% |
| 10713 [ AAC | IEEE 802.11ax (4DMHz, MCSS, $9pe do) WLAN 8.33
| 10714 | AAG | IEEE BOZ 11ax 40MHz, MCS7, S9pc de) | WLAN 876
10715 | AAC | IEEE BOZ. 11ax (40MHz, MCSE, 99pe do) WLAN .45
L0716 | AAG | IEEE BOZ. 11ax (40MHZ, M WLAN | B30
10717 | AAC | IEEE BOZ. 1fax (40MH WLAN | B.48
(0718 | AAC | IEEE BOZ 11ax (48MHz, MCS11, 99pc dr) WLAN [ B4
10718 | AAC | IEEE BOZ.11ax (01 WLAN Y
| 10720 | AAC | IEEE 802 11ax (80 G351, 80pedn) WLAN | B.87
10721 | AAC | |EEE B0Z 11ax (80MHz, MCSZ, 80pcde) WWLAN | B.78
10722 | AAC [ IEEE BOZ ftax (80MHz. MCS2, 80pe de) WLAN B.55
10723 | AAC | IEEE BDZ 11ax (80MHz, MCS4, 90pc dc) WLAN B.70
10724 | AAC | [EEE BOZ.11ax (B0MHz. MCES, G0pe de) = WILAN
10725 | AAC | EEE BOZ 11ax (BOMHz MCSE, 30pc de) WWLARN
| 10726 | AMC | [EEE BOZ 1ax (80MHz, MCS7, 90pc dc) WLAN
10727 | AAC | [EEE 603 11ax (80MHzZ, MG S8, 90pc og) WLAN
| 10728 | AAC | EEE 602 11ax (B0MHz, MCS8, 90ps dg) WLAN
10729 | AAC | IEEE BOZ Hax (BOMHz, MCS10, 80pc de) WWLAN
| 10730 _| AAC | EEE BO2Z 11ax (30MHz, MGS11, 90pc ooy WLAN
10731 | AAC | (EEE B02.11ax (BOMHz MCE0, 85pc do) = WLAN
10732 | ARG | [EEE BOZ 11ax (B0MHZ MCS1_88pc do) WLAN
10733 | AAC | IEEE BOZ 11ax (30MHz, MCS2, 83pc dc) WLAN
10734 | AAC | EEE BOZ 11ax (BOMHz, MCS3, 80pc ao) WLAN
10735 | AAC | IEEE B0Z 11ax (80MHz, MCS4, B8pc do) | WLAN
10736 | AAC | IEEE 802 11ay (BOMHz, MCS5, Bope do) WLAN
10737 | AAG | (EEE 602 11ax (BOMHz, MGSB, B8pc de) WLAN
10728 | AAC | 'EEE 802 11ax (BOMHz, MCS7, O0pc de). WLAN
10738 | AAC | EEE 602 11ax (BOMHz, MCSH, 99pc ac) WLAN
10740 | AAC | EEE 802 11ax | (B{]MHr MESS, SBpc de) WLAN
10741 | AAC | IEEE B0Z T1ax (BOMHz, MCS10, 98pc do) . WLAN
IEEE 802 11=x (BOMHz, MES11, B9pc dg) WLAN
TEEE 802 11ax 180MHz, MCS0, 80pc de) = VULAN
JEEE 802.172x (160MHz, MCS1, 00po o) WILAN
IEEE BOZ 11ax (160MHz, MCS52, 80pc da) WLAN
IEEE B02.1%ax (160MHz, MCS3, 80pc dg) WLAN
IEEE B02 11ax (160MHz, MCS4, S0pc do) WLAN
| 02118 (160MHz, MCS5, 90pc o) | WiLAN
| ax {1600MHz, MCSE, 90pc di) WLAN
IEEE 802 11ax {160MHz. MCS7, 90pcds) VILAN
IEEE 802 118x (160MHz, m.'sa S0pcds) WLAN
IEEE 802 11ax {150MHz, MCES, 90pe de) — WLAN
IEEE 802 11ax {160MHz, MGS10, 80pc do) WLAN
AEEE 802 11ax {160MHz, MCS511, 90pc dc) WILAN
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10755 | AAC | TEEE EO2 11ax (160MHz, MCS0, O0pc de) WWLAN HR4
10760 | AMNC | IEEE BOZ 11ax (100MHe; MG 1, BBpu Uu) WWLAM B.TT
10787 | AAC | |EEE BOZ. 1ax {160MHz, MCS2, Bdpe de) WLAN 877
10758 | AAC | IEEE 802 Mex (180MHz, MGS:] . BBpG da) WViLAN 888 | +8 B%
| 10758 | AAC | IEEE BO2 t1ax (160MHz; MCS4, Dope de c} WLAN B.58
L0760 | AAG | TEEE BOZ 1ax (1T60MHz, MCSS, 98pc do) WLAN B.49
10761 | AAC | IEEE BO2 11ax (180MH=, MCSE, Bopc do) WLAN 8.58
EEE 802 11ax (160MHz, MC57, 58pc d) VILAN 849
[EEE aaz Hax (160MHz, MGSH, Bfips dr) | WLAN 8.53.
EEE 802 11z (160MHz, MCS8, nagcug WLAN B4
EEE B0Z 11ax (160MHz, MCS10, 98pcdc) WLAN 8.54
EEE B02 11ax (160MHz, MCE11, 08pc |:I|:::| WLAN B.61
5G NR {CP-OFDM, 1 RB, 5 MHz, QPSH, 16 kHz} 5G NRFR1TDD | 7.99
305 NR{CP-OFDM, 1 RB. 10 MHz, OPSK. 15 kHz) 5G NR FR1TDD | B.01
50 NR (GP-OFDM, 1 RB, 15 MHz, OPSK_ 15 kHz) SGNRFRITDD | 801
50 NR {CP-OFDM, 1 RB, 20 MHz, OPSK, 15 kHz) | 5GNRFR1TDD | 8.02
4G NR (CP-OFDM, 1 RB, 25 MHz, OPSK, 15 kHz} SGNRFR1TOD | 8.02
3G NR (CP-OFCM, 1 RB, 30 MHz, DFSK, 15 ki) S5GNRFR1TDD | 823
50 MR (CP-OFDM, 1 RE. 40 MHz, DPSK, 16 kHz) SGNRFR1TDD | 8.03
5G NR (CP-OFDM, 1 RB, 50 MHz, OPSK, 15 kHz} 56 NRFR1TDD | 5.02
| 5G NR (CP-OFDM, 50% RB, 5 MHz, OPSK, 15 kHz) 5CGNRER]TDD | .31
;| 5GNR (CE JOFDM, 50% RB, 10 MHz, QPSK, 15 kHz) SGNRFR1TDD | 830
S NR (CP-OFDM, 50% RB, 16 MHz, OPSK, 15 kHz) SGNRFR1TDD | 8.30
5 MR {CP-OFDM, 50% RB, 20 MHz, QPSK, 15 kHz) SGNRFR1TOD | 8.34
B0 NR {CP-OFDM, 50% BB, 26 MHz, QPSK, 15 kHz) SGNRFR1TDD | 8.42
5GNR:CPOFDM . 15 kHz) SENRFRITDD | &.38
505 NR (CP-OFDM, 3 MHz, OPSK, 15 kHz) SGNRFR1TDOD | 828
26 NR {CP- DFDM 50% MHz, QFPSK, 15 kHz) GGMNRFR1TDD | 8.43
25 NR (CP-OFDM, 1007% BB § MHz, QPSK, 15 kHz) SGNRFR1TOD | 8.31
85 NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 15 kHz) SGNRFR1T10OD | 829
50 NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 16 kHz) BENRFR1TOD | A.40
5G NER (CP- OFDN 100% BB, 20 MHz. QPER, 15 kkiz) SGNRFR1TDD | 8,38
,_| 50 MR (CP-OFDM, 100% RB, 25 MHz QPSR 15 kHz) 5GNRFR1TOD | B.44
56 NR (CP.OFDM, 0 MHz, GPSH, 15 kHz) SGNRFR1TDD | 8.38
50 NR (CP-OFCIM, 100% RB, 40 MHz. QPSR 15 kA | BEGNRFRITO0 | 8.37
5G NR (CP-OFDM, 100% RB, 50 MH: q SK, 15 kHz) 5GNRFR1TCD | 8.39
5G NR (CP-OFDM. 1 RE, b MHz, QPSK, 30 kH:i | 6GNRFR1TOD | 7.83
5G MR (CP-QFDOM, 1 RE. 10 MHz, GPSK, 30 kifz) SGNRFRITOD | 782
506 MR (CP-OFOM, 1 RE, 15 MHz, OPSK, 30 kHz) SENRFR1ITOD | 7.96
| 5C NR (CP-OFDM, 1 RB, 20 MHz, OFSK, 30 kHz) SCGMNRFR11DD | 782
EG R (EP GFDM i RB, 25 MH: OPSK, 30 kHz) S5GNRFR1TDD | 7.84
5 NR (CP-OFOM, 1 RB. 30 MHz, QFSK, 30 kHz] | SGNRFR1TDD | 7.82
6G MR (CP-OFDM, 1 RB, 40 MHz, QPSK, 30 kHz S NRFRATOD | 8.04
5G MR (CP.OFDM, 1 RE. 50 MHz, OPSK, 30 kHz) SGNRFR1TOD | 7.89
5G NR (CP-OFDM, 1 RB, 60 MHz, QP3K, 30 kHz) G NRFR1TOD | 7.93
5G NR (CF-OFDM, 1 RB, B0 MHz, OPSK, 30 kHz} SGNRFR1TDD | 7.89
56 NR: (CP-OFDM, 1 RB. 80 MHz, QPSHK, 30 kHz) SGNRFRITDD | 7.87
6G MR (CP-OFDOM, 1 RB, 100 MHz, OPSK, 30 kHz} EGNRFR170D | 7.03
| G NR (GE-CFDM, 50% RB, 10 MHz, OPSK, 30 kHz) SENR FR1100 | 534
5C NR CP £0% BB, 15 Mi EEGNRFRITOD | B.37 | #96%
50 NR (CP-OFDM, 50% RB, 30 MHz, QF'SK 3a ksz SEGNRFRITOD | 8.34
55 NR (CP-OFDM, 50% RB, a0 MHz, QFESI, 30 kHz) S5GNRFR1TOD | B.34
EG NR (CP-OFDM, 50% R, B0 MHz, QPSK, 30 kHz) SENRFR1TOD | B.35
83 NR (CP-OFDM, 100% RB, 5 MHz, QFSK, 30 kHz) SGNRFRITOD | B.26
£G MR (CP-OFDM, 100% RB, 10 MHz, OPSK, 30 kHz) GGNRFR1TOD | 8.34
| 5G NR (GF-OFDM, 100% RB, 16 MHz. QPSK, 30 kHz) SGNRFRITDD | 8.23 | $96%
e] NR (CP-CFDOM, 100% RB, 20 MHz. QPSK, 30 kHz) SGNRFRITDD | B.30 | +56%

50 NR (GP-QFDM, 100% RB, 25 MHz QFSK, 30 kHz)

5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK 3\0 1 ki)
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10833 | AAC | &G MR [CP-OFDM, 100% RB, 40 IMHz, QPSK, 30 kHz) EENRFR1TOD | B.36 | +06%
0824 | AAD | 3G NR (GP-OFDM, 100% KB, 60 MHz, QPSK, 30 kHz) EGNRFRITOC | B389 | +88%
10835 | AAD | 55 MR (CP-OFDM, 100% RB, 60 Mz, QPSK, 30 kHz) SCNRFRITO0 | 841 | +88%
10827 | AAD | 5G NR [CP-OFDM, 100% RB, B0 MHz, QPSE, 30 kHz) SGNRFRITOD | 842 | +56%
10828 | AAE | 5G NR {CP-OFDM, 100% RB, 50 MHz, OPSK, 30 kHz) SENRFRITOD | B43 | £08%
10828 | AAD | &G NR (GP-OFDM, 100% RB, 100 MHz, OPSK, 30 kHz) SGNRFRITOD | A40 | +85%
10830 | AAD | 50 MR (CR-OFDM, 1 RB, 10 MHz, GPSK, 80 kHz) 56 NA FR1 70D | 7. .
10831 | AAD | 505 NR [CP-OFDM, 1 BB, 15 WHz, GPSH. 60 kHz) 56 NR FR1 100
10832 | AAD | 5G NR {CP-OFDM, 1 BB, 20 MHz, GPSK, 60 kHz) — IsGNRFRITOD
10833 | AAD | 55 NR (CP-OFDM, 1 KB, 25 MHz, OFSK_ 60 kHz) | 5GNRFRTTDO
10834_| AAD | 5 NR (CP-OFDM, 1 RE, 30 MHz, GPSK, 60 kHz) 5G NR FR1 10D
10835 | AAD | 5G NR (CP-OFDM. 1 RB. &0 MHz, GPSK, 60 kiz) G NH FR1 100
10836 | AAE | 5G WR (CP-OFDM, 1 RB, 50 MHz, GFSK. 60 kHz) SG MR PR TOD
10837 | AAD | SG MR (CA-OFDM. 1 RE. B0 MHz, QPSK, 60 kHz) 5C NR FR1TDD
10839 | AAD | 5G NE {GP-OFDM, 1 RB. 80 MHz. GPSK, 60 kHz) SGNR FR1 10D |
10840 | AAD | 5G NR {CE-OFDM, 1 RE, 00 MHz, QPSK, 60 kHz) 5G NR FR1 TDD
10841 | AAD | 5G NR (CP-OFDM, 1 B8, 100 MHz, OPSK, BD kHz) | BGHR FR1TCD
1ﬂﬂ‘? AAD | AG Nﬁ (SP-OFDM, 20% RS, 19 MHz, OF5K, 60 kHz) a3 R FR1 TI:.II'J
10844 | AAD | 6G NE (CP-OFDM 5G NR FR1TDD.
10846 | AAD | 55 NR (CP-OFDM. ; 1 &G MR FR1 100 86"
10854 | AAD | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 60 kHz) 5G NR FR1TRD | i
0BS5S | AAD | 6 NR (CP-DFDM, 100% RB, 15 Midz, QFSK, 60 kHz) | 56 NR FR1 10D J
[ 10855 | AAD | 6G MR (CA-OFOM, 100% RE, 20 MHz, QFSK, 60 kHz) SGNR FRITOD | 8.37 | £85% |
AAD_| 50 NR [CP-OFDM, 100% RB, 25 Mz, QP SK, 60 kHz) EGNRFRITOD | B.35 | +96% |
AAD | 56 NR (CP-DFDM, 100% RB, 30 Mz, QPSK, 60 kHz) SGNRFRITDD | 836 | +98% |
AAD | 50 MR (CP-OFDM, 100% RB, 40 MHz, OF 5K, 60 kHz) GG MR FR1TOD | 8.34 | +08% |
AAD | 5G NR (CP-OFDM, 100% RB, 50 MHz, GPSK, 60 kHz) GENRFRITDD | 841 | 285% |
AAD | 5G NR (CP-OFDM, 100% RE, 60 MHz, GPSK, 60 kHz) SGNRFR1TOD | 840 | +896% |
AAD | 56 NR (CP-OFDM, 100% RB, B0 MiHz, OF SK, A0 kHz) SGNRFR1TOD | 8.41 | 56 % |
AAE | 5C NR (CP-OFDM, 100% RB, 80 MHz. QPSK, 80 kHz) — | SGNRFRITOD | 837 | +96% |
AAD_| 50 N (CP-OFDM, 100% RR, 100 MHz, GPSK, B0 khz) SGNRFRITOD | 841 | 88 %
AAD | B3 NR (DFT-s-OFDM, | BB, 100 MHz, GPEK, 10 kHz) EGNRFRITOD | 568 | +88%
AAD | 55 NR (OF T-8-0F DM, 100% RB, 100 W, OFSK, 30 kHz] SGNRFR1TD0 | 589 | 198 %
AAD | 5 NR (DFT-s-OFDM, 1 RE, 100 MHz, GFSK, 120 kHz) SGNRFR2TDD | 575 | +88%
| AAD | 5G NF (DF T-e-OF DM, 100% RB, 100 MHz, GPSK, 120 kHz) AENRFRZTDD | 586 | +08%
AAD | 5G NR (DFT-s-0FOM, | RB, 100 MHz, 16QAM, 120 kHz) EGNRFR2TDOD | 575 | t98%
AAD | BG MR (DFT-e-DFDM, 100% RB, 100 MHz, 160AM, 120 kHz) SGENRFRZTOD | B.62 | +89.8%
AAD_| 5G NR (DFT-5-OF DM, 1 RB, 100 MHZ, G4AM, 120 kHz) | G5 MR FR2 10D | 661 | +96 %
AAD_| 5G NR (DFT-s-OFDM, 100% RB, 100 MHz, B40AM, 120 kHzh BCNRFRZTDD | 666 | +86%
AAD_| 5G NR (CP-OFDM, 1 RB, 100 MHz, GPSk, 120 kHr} 5GNR FR2 100 | 7.08 | 86 %
AAD | G MR (CP-DFDM, 100% RB, 100 MHz, OFSH, 120 kHz) GG NRFRZ TDD | 6.39 | +88 %
AAD | B0 NR cCP OFDM, 1 B, 100 MHz, 160AM, 120 SENRFRZTDD | 185 | s98%
IEX:NE ) | SCGNRFR2TDD | 841 | +88%
AAD | 6G HR ;c:p OFDM, 1 RB, 100 MHz, 640AM, 120 kriz) 5GNR FRZTOD |
AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz 640AM, 120 kiHz) | 55 NR FRZ 100 |
AAD | 50 NR (DFT-s-OFDM. 1 RB, 50 Miz, QPSK, 120 kHz) 53 NR FR2 0D
AAD_| 6G NR (DFT-s-OFDM, 100% RB, 50 MHz, QPSK, 120 kHz) 5G NR FR2 TDD
AAD | BG NR (DFT-s-DFOM, 1 RE, 50 MHz, 1B0AM, 120 kHz} | EGNRFR2TDD
AAD | 5G NR (DF T-e-OF DM, 100% R, 50 MHz, 150IANM, 120 KHZ). 5E MR FRZ TOO.
AAD | B2 NR (DFT.e-OF0K, 1 BE, 50 MEr, B40AM, 150 khiz) £E WiZ FR2 TO0
AAD | 50 NR (DFT-s-OFOM. 100% RB, 50 Mz, 64UAM, 120 kHz) 53 NR FRZ 100
AAD | 83 NR (CP-OFDM, 1 RB, 50 MHz, OPSK, 120 hHz) 5 NR FRZ TOD
AAD | 66 NR (CP-OFDM, 100% RE, 80 MHz, QPSK, 120 kHz) 55 NR FR2TOD
AAD | 55 NR (GP-OFDM, 1 RB, 50 MHz, 16QAM. 120 kHz) 5G NR FR2 10D
AAD | 503 NR (CP-OFDM, 100% RB, 50 NHe 1800AM, 120 kHz) 5G NR FR2 TOD
AAD | 6G MR (CP-OFDM, 1 RB. 60 MHz, BAGAM, 120 kHz) 5GNR FR2TOD | & :
AAD | BG NR (CP-DFDM, 100% RB, 50 Mz, B403AM 120 kHz) SGNRFRZTOD | 841 | +8.8% |
AAD | 50 NR (DFT-=-0FDOM, 1 RB, 5 MHz, OPSK, 30 kHz) GENRFRITOD | 566 | +96%
AAD | 5G NR (DFT-s-OFDM, 1 RB, 10 MHz, OPSK, 30 kHz) GG NRFR1TDD | 567 | +9.8% |
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10882 | AAD | 3G MR (DFT-20FDM, 1 RE, 16 MHz, OPSK. 30 kHz) EG NR FRY TDD | G687 |
10800 | AAD | 3G NR [DFT—s-OFEJM '|_F3_gh:_ag_r_|_l_|_-|_;. : Hz) 5G WR FR1 10D | 5.88
10801 | AAD 53 NRFR1 10D | 668
10502 | AAD &G NRFR1 DD | 6.68
| 10803 | AAD G NRFR1TDD | 5.8
10804 | AAD SCNRFR1TDD | 554
10805 | AAD 5G NR FR1TDD: | fi6a
10906_| AAD_| 5G NR {DFT-5-OFOM, 1 RS, 80 MHz. OFSK. 30 ) kHz) 5G NF FRY TOD | 568
19307 | AAD | 5G NR {DFT-s-OFDM, 50% RB, 5 MHz, CIPSK. 30 kHz) SGHNEFR1TOD | 578
10508 | AAD | 5G NR {DF T--OF DM, 50% RB, 10 MHz, OPSH, 30 kHz) | EGHNRFR1TDD | 693
10909 | AAD | 5G MR (DFT-s-OF DM, 50% RB, 15 MHz, DPSK, 30 kHz) 5GNR FR1T0D | 596
10610 | AAD | 5G NR (DFT-s-OFDM, 50% RB IIIJ MHz, QPSK, 30 kHz) 55 NRFR1TDD | 583
10511 | AAD | 6G NR (DF 15 OFOM, 509 RB, . QPSK, 30 kHz) EGNRFRI TO0 | 553
10612 | AAD | &0 NA (DFT-=-DF DM, 50% RB, 30 MHz, QPSK, 30 kHz) 53 NRFR1TOD | 584
10913_| AAD | 5G NR (DFT-5-OFDM, 50% RB, 40 MHz, QOPSK, 30 kHz) | BGMRFR1TOD | 584
10814 | AAD | 5G NR (DFT-=-OFDM, 50% RS, 50 MHz, QPSK PR "BGHNRFR1T0D | 5.85
10818 | AAD | 5G NR (DFT-s-OFDM, 509 BB, B0 MHz. OPSK, 20 kHz) 5G MR FR1TDD | 583
(10816 [ AAD | 5G NR (DF T-5-QFDM, 50% RB, B0 MHz, QPSX, 30 kHz) 5G MR FR1TD0 | 5.67
[ 10817 [ AAD | 6C NR (DFT.s-DFDM, 50% RB, 100 MHz, OPSHK_ 30 kHz} 5G NR FR1T0D | 5.84
| 10878 AAD | 5G NR (DFT-=-OFDM, 100% RB, & MHz, QPSK, 30 kiz) | SGMRFR11OD | G5.86
10810 | AAD | 50 MR (DFT-= OFDM, 100% RE, 10 MHz, GPSK 30 kHz) BC MR FR1TDD | 586
| 10520 | AAD | 5G MR (OF T-s-OF DM, 100% RE, 15 MHr, OFSK, 30 kHzy 5G NR FR1TDD | 567
10821 | AAD | 66 NR (DFT-=OF O, 100% RB, 20 Mz, OPSK. 30 kHz) SGNRFR1TDD | 5584
| 10827 | AAD | 5G NR (DF I-s-OFDM, 100% RE, 25 Mz, QFSK, 30 kHz) 5G NR FR1TDD | 5682
[ 10823 | AAD | 5G NR £-UFDM, 100% RE, 30 MHz, QPSK, 20 kHz} 5GMNR FR1TOD | 584 |
10824 | AAD | 5G NR (DFT-5-OF DM, %_5@_4_0 Mz, DPSK, 30 kiHz) 5G NR FR1TDD | 5.84
[ 10825 | AAD | 5G NR (DFT-5-OFDM, RE, 50 Midz, QPSK, 30 kHz) 5G NR FR1TDD | 585
[10826 | AAD | 5G NR (DFT-s-0FDM, 100% RB, 60 Midz, GFSH. 30 kHz} 5G MR FR1T00 | 5.B4
[ 10827 | AAD | 6G NR (OFT-s-OF DM, 100% RB, B0 MHz, GPSK, 30 kHz) SGNRFR1T00 | 5.94 |
10828 | AAD | BG NR (DFT-s-OFDM. 1 RB, 5 MHz, OPEK, 15 kHz) 5C MR FR1FOD | 5.52
10828 | AAD | 5 NR (DFT-5-0FDM, 1 BB, 10 MHz, QPSK, 15 kHz) 5G NR FR1FOO | 652

10830 | AAD | 60 NR (DFT-s-0FDM, 1 RB, 15 MHz, QPSK, 15 kHz). SGMRFR1FDD | 5.52 |
| 10931 | AAD | 5G NR (DOFT-5-OFDM, 1 RE, 20 MHz, QFS KHz) ~ | BEGNRFR1FOD | 55t
10832 | AAB | 5G NR (OFT-s-0FDM, 1 RE, 25 MH 6G MR FR1FOD | 6.51

10833 | AAA | 5G NR (OFT--0FDN. 1 RE, 30 MHz, P G NR FR1FDD | A1
10834 | AAA | BG NR (DFT-5-OFDOM. 1 RE. 40 MHz, QPSK, 15 kHz) SGNRFR1FOD | 551 |
10935 | AAA | 56 NE (OFT-s-DFDM. 1 RB, 50 MHz, DPSK, 15 kHz) SG NR rR1 FDD | 551
10926 | AAG | 5G NR (OF T-5-OF DM, 50% RB. 5 MHz, QPSK, 16 kHz) 5G NR FR1EDD | 580
10837 | AAB | 5G NR (DFT-s-DFDM. 50% RB. 10 MHz. 3PSK, 15 kHz) SGNRFR1FDD | 577
10938 | AAB | 5G NR (OFT-s-OFDM. 50% RB, 15 MHz, OPSK, 15 kHz) 5GNR FR1FDD | 580
| 10838 | AAB | BG HR (DFT-s-OFDM, 50% RB, 20 MHz. Q‘PSK 15 5kHz) 55 NH F'R'I FOD l 5. &Z
| 10840 | AAB | 5G NR (OFT-s-OFDM, 50% RB, 25 MHz, QP5K, 15 kHz) 5G NFI FRI1 FoO Bﬂ
10841 | AAB | 5G NR [DFT-s-QFDM, 50% RS, 30 MHz, QPEK, 13 kHa) SGHRFR1FOD | 583
(10842 | AAE | 6G NR (DFT-5-OFDM, 50% R8, 40 MHz. OPSK, 15 kHz) 5G MR FR1FOD | 585
| 10843 _| AMB | 55 NR (DFT-5-OF DM, 50% RB, 50 MHz QPSK, 15 kHz) SGNRFRIFOD | 599 | £96% |
10844 | AAB | 5C NR (DFT-s-OFDM, 100%% RB, 5 MH=z, OPSE, 15 kHz) S5E MR FR1 FOD 5.81 j & 3.8 %% |
10945 | AAB | 50 NR (DF I-5-OF DM, 100% RB, 10 MHz, QFSK, 15 kHz) SGNRFR1FOD | 685 | 286 %
10848 | AAC | 56 NR (OFT-s-OFDM, 1[]0'3-"9 RE 15 MHz, OPSK, 15 kHz) BGMNRFR1FDD | 583 | + 5
10847 | AAB | 50 NR (DFT-s-OF D, 100% RB, 20 Wiz, GPSK, 15 kHz} S5GNR FR1FDD | 5387
10848 | AAB | 50 MR (DFT-s-OF DM, 100% RB, 25 MHz, QPSK, 15 kHz) SEGNMRFRTFOD | 584
10948 | AAB | 5G NF (DFT-s-OF DM, 100% RE, 30 MHE, OPSK, 15 kHz) 56 NRFRI1FOD | 5.87
10980 | AAB DM, 100% RE, 40 MHz, QFSK, 15kHz) | 5GNRFR1FOD | 5.94 |
10651 | AAR | BG NR (DFT-s.0FDM, 100% RE, B0 MHz, QPSK, 15 NHEJ “BG MR FR1FOD | | Bgd
10952 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 64-0AM, 15 kHz) SGNRFR1FDD | 8258
10863 | AAB | 5G NR DL (CP- 'DFDM T™M 3. 1 10 Mz, 64- -CAM, 15 kHz) SGNRFR1FDD | 8.8
10854 | AAB | 5G NR DL [CP-QFDM, TM'3.1, 15 MKz, 64-QAM, 15 kiHz) | BGNRFRIFOD | 8.23
10855 | AAB | 6G NR DL (CP-OFDM, Th 8.1, 20 MHz, 54-CAM, 15 kHz) | SGNRFRI1FOD | 8.42
10956 | AAB .SG NR DL (CP-OFDM, TM 3.1, 5 MHZ 'Ed-QAM 3[! kl—[zp SENRFR1FDOD | 8.14
10957 | AAC | 5C NR DL (GE-OFDM, TM 3.1, 10 M-z, B4-08M, 30 kHz) 5G MR FR1FDD | B.37
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5 NR DL [CP-OFDM, TM 3.1, 15 MHz=, B4-0AM, 30 kHz)

a6 NR E)L IJ QFDM, Th 3.1, 20 MHz, 54-0AM, 30 kHz)
| 5G NR DL {CP-OFDM, TM 3.1, & MHz, 84-0AM 'I‘ikll £}

| 55 NR DL {CP-CFDM, Th 3.1, 10 MHz B4-0IAM, 1hItH?'|

| 56 NR 2] -:@,P GFDM, TM 3.1, 15 MHz, 64-0AM, 15 kHz)
S5 NR DL {CF-OFDM, T4 3.1, 20 MHz, 54 0AM, 15 kHz)

5G N’R DL {CP-0OF DM, T 5,1, 5 MHz, 64-GAM, 30 I:H?J

| AAB | 3G NR DL {CP-OFDM, T 3.1 1U MHz, B4-0AM, 30 kH2)

NR DL {CP-OFDM, TM 3.1,

| AAB [ BGNRDL(C pun—um T 3.1, 20 MHz, B4-0AM, 30 kHz)

[ 10868
| 10872

| AAB | &G NR DL {CI

AAE | BGNR ECF‘-EIFI?M, 1 RB

| 10873

[ 10574

1 AAB | 56 NR (OFT- S—GFDM 1 RB, 100 MHE QPSK, 30 kHz)

TAAB | 5C MR (CP-OFDM, 100% RE, 100 MHz,_258-0AM, 30 kiz)_

SGNRFRIFDD | 861 | +06% |
5 NR FRI FOD | B33 | 2869
SGNRFRITDD | 832 | :06%
SGNRFRITDD | 8.38 | +95% |
S5GNRFR1TDD | 0.40 ;1965:;|
SGNRFRIIHD 056 | +06%
| 56 MR FR 820 | +88%
53 NR FR1TDD | 8.37 | 06 %

| BGNRFRITOD | 655 | +86%
SGMRFR1TOD | 9.42 | +96%

[ BGNRFR1TDD | 944

SENR FR1TDD | 1150

| 55 HR FR1 700 | 8.06

| 5 NR FR1 700 | 1028

= Uncadtainty is detérmingd using the max: daviston from inear response applying edangular distribulion and is expressed for the

squi's of the field value
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Client BACL Certificate No: Z20-60456

CALIBRATION CERTIFICATE

Object EX3DV4 - SN : 7329

Calibration Procedura(s) FE.241004-02
Calibration Procedures for Dosimetric E-field Probes

Callbration date: November 30, 2020
This calibration Certificate documents the traceability to national standards, which realize the physical units of
meaasuraments(S1). The measurements and the uncertainties with confidence probabllity are given on the following |

pages and are part of the certificate.

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

Calibration Equipment used (M&TE ecritical for calibration)

“Primary Standards ~ ID#  CalDate(Calibrated by, Cerlificate No.)  Scheduled (
Power Mater NRP2 101818 168-Jun-20(CTTL, Mo.J20X04344) Jun-21
Power sensor NRP-Zg1 101547 18-Jun-20{CTTL, No.J20X04344) Jun-21
Power sensor NRP-Z91 101548 16-Jun-20(CTTL, No.J20X04344) Jun=21
Reference 10dBAttenuator 13NEOW-10dB  10-Feb-20(CTTL, No.J20X00525) Feb-22
Reference 20dBAttenuator 13NMES0W-20dB  10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe EX3DV4 SN 7307 29-May-20(SPEAG, No.EX3-7307_May20) May-21
DAE4 SN 1556 4-Feb-20(SPEAG, No.DAE4-1556_Feb20) Feb-21
Secondary S‘tanr_:.{Ell‘dB | 10 3 Cal Date(Calibrated by, Cartificate Na_) Schedulad Calibration
SignalGenerator MG3700A | 6201052605  23-Jun-20(CTTL, No.J20X04343) Jun-21
Network Analyzer E5071C | MY46110673  10-Feb-20(CTTL, No.J20X00515) Feb-21

Mame Function Signature
Calibrated by: \ =
¥ Yu Zongying SAR Tast Enginear &,_..zrﬁ'-:)

Reviewed by: Lin Heo SAR Test Engineer Tﬁf% |
Approved by: Qi Dianyuan SAR Project Leader % — ‘

Issued: December 02, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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CALIBRATION LABORATORY
Add: No.51 Xueyuan Road Haidian Bistrict, Beljing, 100191, China
Tel: +BG6-10-62304633-2510 Fax: +86-10-623 (46332504
E-mail: cttiigchinatt].com Hiutpefwwwe chinatthen
Glossary:
TSL tissue simulating liquid
NORMx,y.z sansitivity in free space
ConvF sensitivity in TSL / NORMx y.z
DCP dinde compression paint
CF crest factar (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization @ @ rotation around probe axis

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

B=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) |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 82208-1, “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 8 GHz)",
July 2016

¢) IEC 62208-2, "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 B&56864, "SAR Measurement Reguirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

s NORMx 2 Assessed for E-fleld polarization 8=0 ({=900MHz in TEM-cell; f=1800MHz: waveguide).
NORMzx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the
E? field uncertainty inside TSL (see below ConvF},

s NORM(Tx vz = NORMx y.z* frequency_respanse (see Frequency Response Chart), This
linearization is implemerted in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

s DCPx,y.z: DCF are numerical linearization parameters assessed based on the data of power sweep
{no uncertainty required}. DCP does not depend on frequency nor media.

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

& Axyz Bx vz Cxyz VR« yz:A B C are numarical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

o ConvF and Boundary Effact Parameters: Assessed In flat phantom using E-field (or Temperature
Transfer Standard for fs800MHz) and inside waveguide using analytical field distributions based on
power measuremants for f *>B00OMHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMzx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to100MHz.

*  Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat
phantam exposed by a patch antanna,

e Sensor Offsel: The senscr offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required,

* Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7329

Basic Calibration Parameters

- SensorX [ Sensor Y Sensor Z. Unc (k=2) |
Norm{pW(W_m}"‘]" 0.49 0.40 | 0.47 1_10.(]% |
| DEP(mMV)® IR 100.7 | 99.1 |

Modulation Calibration Parameters

| D Communication A B "IC D VR || Unc®
' System Name dB dBJpV | |dB | mV | (k=2)
0 cw X 0.0 0.0 1.0 | 0.00 | 164.1 +2.2%
| Y 0.0 0.0 1.0 | 146.1
| z |00 |00 10 | [1647 |

| 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%.

A The uncertainties of Morm X, Y, Z do not affect the E*-field uncertainty inside TSL (see Page 4),
B Mumerical linearization parameter: uncertainty not required.

E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and |s expressed for the square of the field value.
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CALIBRATION LABORATORY
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7329

Calibration Parameter Determined in Head Tissue Simulating Media

Depth® | Unet,
f [MHz]© Pe?;linﬂtli:;y 3 Gnllﬂl;:::'it)" ConvF X | ConvF ¥ | ConvF Z | Alpha® {l’:ﬂ"] (k=2) .

780 | 419 0.89 1013 10.13 10.13 040 | 0.80 | £12.1% |
800 I .41.6 0.97 9.79 9.79 9.79 0.16 1.32 +121%

| 1450 | 40.5 1.20 8.66 8.66 8.66 020 | 095 | £12.1%

[ 1780 40.1 1.37 8.41 8.41 8.41 0.21 1.09 | +1214% |
1900 40.0 1.40 8.14 8.14 8.14 0.24 108 | +121%
2100 39.3 1.49 815 8.15 816 | 021 | 118 | £12.1%
2300 39.5 1.67 7.80 7.80 7.80 0.50 0.73 :l:12.1‘1_€.__
2450 39.2 1.80 T.44 7.44 7.44 0.34 1.02 +12.1%
2600 30 | 18 | 7.29 7.29 7.29 0.38 | 0.92 | £12.1%

~B200 | 36.0 4.66 5.55 5.56 5.55 050 | 1.25 | +13.3%
5300 35.9 4.76 5.28 5.28 5.28 0.50 125 | +13.3%
5600 36.6 5.07 4.76 4.76 4.76 060 | 117 | £13.3% |
5800 35.3 5.27 4.72 4.72 472 | 055 | 1.36 | £13.3% |

& Frequency validity above 300 MHz of £100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RS5 of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respeclively. Aboyve 5 GHz reguency validily can be extended lo £ 110 MHz,
F At frequency below 3 GHz, the validity of tissue paramaters (¢ and &) can be relaxed to £10% If liquid compensation
formula is applied to measured SAF values. At frequencies above 2 GHz, the validity of tissue parameters (& and o) is
restricted to £5%. The uncertainty ic the RSS of the ConvF uncertainty for indicated target tissue parameters

B Alpha/Depth are datermined during calibration, SPEAG warrants that the remalning deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and balow + 2% for the frequencies
between 3-8 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: 7.4% (k=2)
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22

.
—
|
-150 100 -850 =] 2 -] 100 150
Rali[=]
= 100MH= T eo0oMH= T A800MH=z T 2500Mi=

Lincertainty of Axial Isotropy Assessment: £1.2% (£=2)
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Dynamic Range f(SARhead)
(TEM cell, f = 900 MHz)

Input Signal[.V]

10' = — .s T T —r T T
10* 10! 10° 10' 10° 10
SAR[mW/cm’]
#-— not compensated  —8— compensated ]

T 1
1w w

- SAR[mWiem']
[ —=—notcompensated s compensated |
Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=1750 MHz,WGLS R22(H_convF)

=750 MHz,WGLS R9(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7329

_Other Probe Parameters

Sensor Arrangement Triangular
| Connector Angle (°) 65.6
Mechanical Surface Detection Mode enabled ]
-Optical Surface Detection Mode disable
Probe 0;etall- Length 337mm
Probe Body Diameter 10mm |
Tip Length 10mm
.Tip D'rarn_eter 2.5mm J
Probe Tip to Sensor X Calibration Point 1mm I
Probe Tip to Sensor Y -(‘:alihratjnn Point 1mm
Probe Tip to Sensor Z Calibration Point Tmm
Recommended Measurement Distance from S_urface 1.4mm
Certificate No:Z20-60456 Page 0 of &
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APPENDIX D DIPOLE CALIBRATION CERTIFICATES

; : AV,
Calibration Laboratory of S, § Schweizerischer Kalibrierdienst
Schmid & Partner ilﬁé c Service suisse d'étalonnage

Engineering AG B Servizio svizzero di taratura

" : s A S i
Zoughausstrasse 43, 8004 Zurich, Switzerland "/,_‘_ff_‘:i\\‘w‘ S Swiss Calibration Service
L TN

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: D750V3-1194_Jan20
|CALIBRATION CERTIFICATE

Object D750V3 - SN:1194

Calibration procedure(s) QA GAL-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 measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

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

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

Power sensor NRP-Z21 SN: 103244 03-Apr-18 (No. 217-02892) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (Mo. 217-02893) Apr-20

Heference 20 dB Allenualor SN: 5058 (20k) 04-Apr-18 (Mo. 217-02884) 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 house) Scheduled Check

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

Power sensor HP 8481A SN: 537292783 07-Oct-15 (in house check Oct-18) In house check: Cct-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: LIS41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-20
Mame Function Signaftura

Calibrated by: Leif Klysner Laboratory Technician %/ /%.'
Approved by: Katja Pokovic Technical Manager M

lssued: January 14, 2020

This calibration cedificate shall not be reproduced except in full without written approval of the laboratory.
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Schmid & Partner iﬁﬁé c Service suisse d'étalonnage
Enginee;’ing AG z /R\ < Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "34 fﬁ'\*\} S  swiss Calibration Servica
AT
Accredited by the Swiss Accraditation 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 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 8 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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 [eed 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.

¢ 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 Medular 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 22.0°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 em® (1 g) of Head TSL Candition

SAR measured 250 mW input power 2.11 Wikg

SAR for nominal Head TSL parameters normalized to TW 8.55 Wika = 17.0 % (k=2)

SAR averaged over 10 cm® (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 3of 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-27jQ
Return Loss -27.1dB
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.030 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 amms, because they might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data
[ Manutactured by SPEAG
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DASY5 Validation Report for Head TSL

Date: 13.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - 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)

DASY52 Configuration:
e Probe: EX3DV4 - SN7349: ConvF(10.07, 10.07, 10.07) @ 750 MHz; Calibrated: 31.12.2019
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
o Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

« DASY5252.10.3(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=5mm, dy=3mm, dz=Smm

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

Peak SAR (extrapolated) = 3.16 W/kg

SAR( 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

0 dB =2.78 W/kg = 4.44 dBW/kg
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Impedance Measurement Plot for Head TSL

Eile View Channel Sweep Calibration

Trace Scale Marker System Window Help
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CALIBRATION CERTIFICATE

Oyt D1a00V2 - GN; 2diB

Calibration Procedurs(s) FE.-Z11.003-04
Calibration Procedunes for dipals validation kits

Caltvation dabe: Oclober 16, 2020

This calibration Cedicabe documents the traceatdity to national standards, which reafize the physical units of
measunmentsSl), The measunements and the mcenmainties with confidence grobability are given on the fallawing
pages and are part of the certificaba

All calibrabons have been conducted In the closed laboratory facsity, emvironment lemperafureizzasc and
humidily<70%.

Calibration Equipment used (MATE oifical for calibration)

Prirnary Sandands [T ___ Cal Dat(Calibrated by, Certficate No)  Scheduled Calbration
Power Meter NRP2 108275 12-May-20 (CTTL, No, J20K02965) May =21
Powar sensor  NRPEA 101383 13-y -20 (GTTL, Mo J20K02965) May-21
ReferenceProba EX30NG | BN 3617 M-Jan-20{EPEAG Ho. EX3-3517_Jan20) Jan-21
DAE4 BMTTY 10-Fab-2{CTTL-SPEAG Mo 220-80017) Feb-21
SW_SE‘IEELE} '_n & Cal Me{ﬂalhabdd by, Casfificate No.) Scheduted Calibrafion
Signal Generalor EAGIAC | MY49071430  25-Feb-20 {CTTL, Mo, J20X00515) Febzt
NetwerAnalyzer EEOTIC | MY4B110672  10-Feb-20 {CTTL, o J20X00515) Feb-21

Nama Funciion Binabure

Cralibrdiad by Zhac Jing SAR Tast Enginear .éﬁ

Reviewad by: Lin Hao SAR Test Enginesr ‘rﬂF %

Approved by: i Dianyuan SAR Project Lesder e

lssued: Octobar 22, 2020
This calibration cerlilicale shall not be reproduced excapt in full wilhout writien approval of the laboratony

Centifbcate Mo: 220-60411 Page 1 of &
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CALERRATION LARORATORY

m’ In Colebamtan wh
—

fuddt: P 51 Kueyunn Foad, Haidian DHsivket, Beijisg, 108191 Ching
Tel: +R6-10-62104R13- 1270 Fac +80-1E2304633-1 504

E-inmdl; citbifchinmml.com gt Moo chinagtl.en
lossary:
T&L tissue simukating liquid
ConvF sanaitivity in TSL / NORMx v,z
A not applcabde or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Sid 1528-20113, "|EEE Recommendad Practice for Dwetermining the Peak
Gpatial-Averaged Specific Absomidon Rate (SAR) in the Human Head fram Wirebsss
Communications Devices: Measurement Technigues”, June 2013

b} IEC 62208-1, "Measuremen! procedure for assessment of specific absormtion rate of human
exposure to radso frequency fizlds fram hand-held and batdy-mounted wirakess
communication devices- Part 1 Davica used next 1o the ear (Frequency range of 30004z o
BGH=)", July 2018

e} |EC B2209-2, "Procadurs to measure fhe Specific Abscrplion Rate (SAR) For wireless
communication devices uged In close proximity to the husman bedy ffrequency range of
J0MHz 1o 8GH2)", March 2010

o) KDBSB5G64, 3AR Measurament Requirements for 100 MHz to 6 GHz

Additional Documentation:
e} DABY4/5 Byatem Handbook

Methods Applied and Interpretation of Parameters:

+  Maasurement Congiiions: Further details are avalable from the Validation Repor af the end
of the certificate. All figures stated In the cerificate are vabid at the fraquency indicated.

= Anlenna Parameters wilth TSL: The dipoke is mounted with the spacer o position ils fead
point exactly below the center marking of the flal phantom saction, with the arme arented
parallal o tha body axis

«  Feed Poinl lmpedance and Refurn Loss: These paramelars are measuned with the dipole
positioned under the fiquid flled phantom, The impedance stated is transformed from (he
maasurement at the SMA conpector to tha feed point, The Relurn Loss ensures low
reflected powar. No uncertainly required.

= Elecirical Delsy: One-way delay batween the SMA connector and the antenna feed point.
Mo uncertainty reduirad.

s SAR measured; 3AR measured at the stated antenna input power.

s SAR normalized: SAR as measured, normalized to an Inpul pewer of 1 \W at the antenna
conneclor,

o SAR for noming! TEL paramofers: The meastred TSL paramaiers are used to calculaie the
nominal SAR resulf,

J The reported uncerlginly of measurement is stated as the standard umcertainty of
Measurement multiplied by the cowerage factor k=2, which for a nomal distribution
{ Corresponds 1o a coverage probability of appreximately 95%,

Crestiflcate Na: Z20-60411 Page 2 af &
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ot " I Colleboatian vich
‘I'_{,{ fmmminu:um

Add: Ho.51 Nucymam Road, Maldian Disuga, DBeipng. 100198, Chim
Tk #1526 3-20 79 P +BR-E-52 100655240
E-mail: citbigchinaiil com Bt wwochinanf e

Measiurement Conditions

LIASY system canfiguratinn, 36 ta 8 nod given on page 1.

DAEY Varsion | DASYER Y2104
Eﬂpulmn . Achvancad Fx.lrawlmirrn ]
Phin[wn Tripia Flal]’l.lanlum 814G
i:!_lat;ﬁu:- Dipele Gender « TEL = 10 mm = === w&ﬁ Epacar
 Zoom Scan Rosclution . ds, ey, de = 8 mimn '
Fraquency 1800 MHz £ 1 MHz
Hoad TSL paramators
The foilowing parameinrs And caicidstions were apgled.
Tampaeraiurs Permittlvity Conductisily
Mominal Head TSL parmatars 9‘2.(1”'(: 1.0 ;I:!Dmllm'm
| Woasured Hoa TL parametors (220202} WILEH | (A mhomiss
{I-Fmﬂ TSL tamperaturs change tidng test <10 | —- i

SAR result with Head TSL ' : ==

SAR sveragod over 1 o’ 1 g} of Hoad T5L Cendilicn

SAR measured ) 280 MWW input pavear 9,68 Wikg

SAR far 1|nrrina||-_|-BBd TEL parametars nonmatized o 1w 0.3 Wikp # 188 E k=)

SAR avaraged over 10 car’ (10 g of Heart TAL T Contbon '

WIII{!BSUI".&E i 280 I'I‘ﬂ'|r|rlp4.lf|'.llll";'4!q‘ ﬁ":lﬁ'u\l.'l'kg

?ﬁ.ﬂhrmrrmul Head TSL_pararnalm . namalized m-iw 20,5 Wik £ 98.7 % [azzf
Cerlificnte Ma: Z20-60411 Page 3 of 6
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®  In Collshorssian with
17T7. 5 p e a3 g
L.. CALIBRATION LARORATORY
Add: Mo 81 Kueyuan Head, Heidion Diatricr, Beijig, 100191, China

liel: +80- 10-EX10881 52070 Fruc: #8510 423006332504
Begmall: emlpiehingtl com Snpetoucwchinatibon

Appendix (Additional assessmaents outside the scope of CNAS LOsTO}

Antanna Parameters with Head TSL

! Imp=danee, iransfonmea ke e poin | 4710 3200150
[ Rabam Loss ] - 37008

General Antenna Parameters and Dasign

Efapirical Detay {one dirsolion) | 1.070 s I

Altar long term wse wilh 100%W radated power, only a shght waming of the dipoba near (he feadpoint can
b measured.

The dipoie s made of standard semirigid coaxial cable. The center canduelar of thee feeding line is directiy
cenniided bo the second arm of the dipala. The ardenna is tharsfore shon-circuied for DC-signals. On soma
af the dipoles, small end caps are added 1o the dipole 2ems in order o improve mastching when |osded
according ko the position as expiained in the "Measurament Condilianz” pEragraph. The BAR data are not
affacted by this change, The overad dipole langth = still accarding to the Standard,

Mo excessive force must be appied to the dpole arms, bacals they rright bend or the soldared
connaclions mear the feedponi may be damagsd

Additional EUT Data

| Mmll.l.anlulteu by BPEAG

Cenlificate Mo: Z206041| Page 4 of &
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. In Collshevannn with
177, & e
W CALIRATION LABORATORY

Audel: Mo 51 Xueyvnn Roud, Iakdion Districy, Dediing, 100191, Chiaa
Tek: + 8t B3040 33-2079 s #85-10-50 R0 0-2 004
E-tmail: etlmehinatilcain B oyive chinii Lop

DASYS Validation Report for Hend TSL Diate; 10, 15,2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipoke 1800 MHz; Ty IS0V 2: Sevinl: DIBOOVI - SN: 24018
Communication System: U100, CW; Freguency: 1800 Mtz Dty Cyale: 1)
Medium parameters used: = 1800 MHz; o = 1414 Sfm; & = 40.26; p = 1000 kg/m?
Phantem section: Center Section
DARYS Configmmtion:

«  Probe: EXIDVA - SMI6IT; ConvP(8.2, 8.2, 8.2) @ 1800 Mz Calibimied:
IO0-01-30

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

+  [lectronics: DAES Sn771; Calibrated: 2020-00-4 0

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

+  Measurement SW: DASYS2, Version 52 [0 (45: SEMCAD X Veesion febo 14
(TR

System Performance Checd/Zoom Scan (Tx7x7) (TaTe T abe 03 Measurcinen grid:
dx=5mm, dy=%mm, dz=3mm

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

Peak SAR (extrapolated) = 18.7 Wikg

SAR(I g) = 058 Wiks; SARO )= 5,15 Wikg

Smalbest distance from pouks to all points 3 di below = 9§ mm

Ratio-of SAR at M2 to SAR 8t M1 = 53.4%

Maximum value of SAR (measured) = 15.4 Wik

1047

-13.89

-17.36

Certificute Mo: 22060011 Fage 3 of &
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In Codlaboeanian with

777, & e

L CALIBRATION LABORATORY

Add: No.21 Xeoyune Road, Finidian Dijri ]

¥ ' i), elging. 1000%1, Ching
Til: 8- D062 30035 207 Frx 1Hﬁ-}ﬂ-ﬁélﬂrd&13-l;ﬂl '
Eennil: cHimedill corm It itwanschinail o

Impedance Maasurement Plot for Head TSL

. 47
(VTR
N i ssiih (el scale Looams [FL a1} =
3 R EOU0 GHT AT 0B 0 3,100 1 27, kTSeer
8
U et 18 G m;nm
Certifeate No: 23060411 Pago & of 6
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)

A,

oy,
b

£

)

b,

o
iR

4 kS
TR

[ Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

C Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

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

BACL USA

Client

Certificate No: D1900V2-5d231_Jan20

|CALIBRATION CERTIFICATE

Object D1900V2 - SN:5d231

QA CAL-05.v11

Calibration procedure(s)

Calibration date:

January 14, 2020

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
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 humidily < 70%.

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-Z31 SN: 103245 03-Apr-19 (No, 217-02893) 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

Power sensor HP 8481A

Power sensor HP 84814

RF generator R&S SMT-06
Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: GB39512475
SN: US37292783
SN: MY41092317
SN: 100872

SN: US41080477

Name
Claudio Leubler

Katja Pokovic

30-Oct-14 (in house chack Fab-18)
07-0ct-15 (in house check Oct-18)
07-0ct-15 (in house check Oct-18)
15-Jun-15 (in house check Oct-18)
31-Mar-14 (in house check Oct-19)

Function
Laboratory Technician

Technical Manager

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

In house check: Oct-20
In house check: Oct-20
In house check: Oct-20
In house check: Qct-20
In house check: Oct-20

Issued: January 15, 2020

Certificate No: D1900V2-5d231_Jan20
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Callbfatlon Laboratory of Q:Q‘:\\“:‘__/f/’“‘/l; S Schweizerischer Kalibrierdienst
Schmid & Partner m ¢ Service suisse détalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 2 /TF\‘;\.‘\:“ S swiss Calibration Service
oy by
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.

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

Certificate No: D1800V2-5d231_Jan20 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given 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 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0£0.2) °C 41.426% 1.39 mho/m +6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.96 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.3 Wikg % 17.0 % (k=2)
SAR averaged over 10 em® (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 W/kg = 16.5 % (k=2)
Certificate No: D1900V2-5d231_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 51.5Q+43jQ
Return Loss -26.9dB
General Antenna Parameters and Design
| Electrical Delay (one direction) I 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
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DASY5 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

Flle View Channel Sweep Calibration Irace 3cale Marker System Window Help

51.458 O

4.3420 02
45103 mU

GE.988 ©

Chl&vg= 20

Chi: Stant 1.70000 GHz =~ — Stop 2.10000 GHz
000 [HESH =1 1.900000 GHz  -24.916 dB
5.00
0.00
5,00
= = e o
L15.00 e ———=
ELT
S = +
L3000
L35 00

00 Ch1Avg= |20

Chi: Start 170000 GHz — Stop 2.10000 GHz
Status CH1: 511 C*1-Port Avg=20 Delay LCL

Certificate No: D1900V2-5d231_Jan20 Page 6of 6
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; mf.nlﬁalmnwm \I:\;EJ"' A ;E%E
L/ :Aunmnuummaw GNAS

3

Aifil: N5 | Kissysan Bl Haslios Diciriel, Beijing, (00191, Chian 5 v ‘HUHHHWN
Tel + R A2 IS 2079 T 0006230155323 ,4:;,:;\ CNAS LOSTD

Esmil- ctilf@chinatl com Ittt chdnaatl 2n
Client BACL Cortificate No: = _._22&45!1412
CALIBRATION CERTIFICATE
Object ORA6042 - BN; T51

Calibration Proceduns) FF-Z-1-003-04

Calibration Pracedures for dipake validalion kits

Calibration date: Octobar 43, 2020

This calibeation Cerlificate documams the traceabilly to nabonal standards, which reallze the physical unds of
measuramants(Sl]. The measurements and the uncartainties with confidence probability mre given on the following
pages and are part of the cerlificate.

All calibrations have been conducted in the closed Bboratory fcility. emironment temperaiurez2 5 C and
humbdigy=70%.

Calibration Equiprmeant used (METE critical for calbration)

Primary Standards  ID# Cal Date{Calibratad by, Certficate No)  Scheduled Calibration
Power Meter NRF2 106276 12-May-20 (CTTL. Ne J20K02965) Mey-21
Powersensor NRPEA | 101360 12-Neay-20 {CTTL, No.J20X02965) May-21
ReferenceProbe EXSOVA | BN361T  30-Jan-20(SPEAG,No EX3-3817_Janzn) Jan-21
DAE4 SN 771 10-Fab-20(CTTL-SPEAG, No.Z20-80017) Feb-21
Secondary Standards 0 # Cal D-ahe{ﬂahhral.ad by, Cerlifcate Nu 1 Beheduled Calthralian
Signal Generalor EA438C | MY4B071430  26-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzer ESOTIC | MY45110673  10-Feb-20 (CTTL, Mo.J20X00515) Feb-21

Mame Funglion Signatra
Calibmled by Zhag Jing SAR Test Enginoer : ﬁ H
Raviewad by Lin Heo SAR Tawl Enginesr - -'fﬁﬁé’{;
Apmmid oy Qi Dianyusn SAR Project Leader AR e

izsued: Octohar 22, 2020
This calibration cerlificale shal not be reproduced except in full witheul writhen approval of the laboratory.

Cestifbcate Mo Z20-60412 Prige 1 of o
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@J i Clsboarasion widh

CALIBRATION LABORATORY
Achil: Wi, 51 Kueywsm Homd, Hnldinn Distoct, Beijmp, (0019, Chan
Tel: +B-10-§23MG633-207% Fan: +H0-10-6230H33-1 504
Eamail: cethichinaliLeam It chinattlon
Glossary,
TSl tigsue gimulating liguid
ConvF sensifivily in TSL/ NORMx,v.z
M net applicable or not measured

Calibration is Parformad According to the Fallowing Standards:

a) IEEE Std 1528-2013, "IEEE Recernmended Practice for Delermining the Peak
Spatial-Averaged Specific Absarption Rata (SAR) in the Human Head from Wirsless
Communications Devices: Measurement Technigues®, June 2013

b} IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposune bo radio frequency fields from hand-held and body-mounted wiraless
communization devices- Part 1; Davice used next fo the ear (Frequency range of 300MHz to
GGHz)", July 2016

¢} IEC 82209-2, "Procedure to measure the Specific Absorption Rate (SAR) Far wireless
communication devicas used in close proximity to the human body (frequency range of
J0MHz to BGHz)", March 2010

d) KDB3ASE64, SAR Measuremant Requirements for 100 MHz to 8 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpratation of Parameters:

+  Measurement Condifions: Further details are available from the Validalion Report at the end
af the certificate, All figures staled in the cerfificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole s mounted with the spacer to position its feed
point exactly below the centar marking of the flat phantom section, with the arms erentad
parallel o the body axis,

« Feed Poinl impedance and Retumn Loss: These paramelers ane measurad with the dipole
positioned under the liguid filled phantom. The impedance stated & transformed from the
measurement at the SMA connecior to the feed point. The Rilurn Loss ensures low
reflected power. Mo uncardainty required.

= Elecical Delay: One-way delay batween the SMA connector and the anlenna fead paint,
Mo uncertainty required.

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

s SAR rovmalized: SAR as measured, normalized to an input pewer of 1 W at the antenna
connecton.

«  SAR for nominal TSL paramelers: The measured TSL parameters are usad o calculate the
nominal SAR result,

The reported Uncertainly of measurement |s staled as the standard uncartainty of
Measurement multipied by the cowverage factor k=2, which for a nomal distribution
Coresponds o a covarage probabiity of approximately 05%.
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Im Cababorstion with

177
CALIBRATION LABORATORY

Adki: Mo 3| Xeeyuss Roml, Haidian Disirier, Besfisg, 100004, China
Tob 4 B6-10-62 el 6332070 Fax: +86-10-62 36332504

E-msl! i hmnilcom ol {vwew, climaten
Measurement GConditions
DASY systam conliguralion, as far as not ghoen o page 1
DASY Viersion DAEYEZ a0
Extrapoiation Advanced Exlrapatalion ]
Phantom Triple Fal Phanlom 510
Distance Dipole Center - TSL 10 mim with Spacer
Zoomm Scadn Resolution dx, dy, ez =& mm
| Fratjuency 2450 MHz 4 1 MHz
Head TSL parameters
The foilcwing porametars and colculabions were apsalid
Temparature Pormittiwity Contuativity
Hominal Head TSL pasamobors 220°C 382 i80 r|'i1l:h'm_
Maasurad Hend TSL parametors (220602 °C 300 28 % 187 mbotm £8 %
l Haad TSL temparature change during tast <100 : e=—s

SAR result with Head TSL

B8R avaraged over 1 cm’ (1 g) of Head T5L Candifian |

SAR measured 260 W inpld peaer 3.3 Wiy

SAR Tor noaningd Head TSL paramalers normalzed ke 18 53.0 Wikg £ 108 % (k=2]

SAR averaged over 10 cm’ (10 @b of Head TSL Condilion b s i

SAR maasuned Z50 mV inpul power 6.12 Wik

SAR for naminal Hesd TSL paramedars nurrnn’ian::l-m 1w ﬂAUﬂh;; TR S [hw2)
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T '_T T{- In CoSatanmtion with
+~ £ B _© 8 g
W CAUGRATION LABORATORY

At Mo Miegian Road, Hoding Diwsdcy, Beiiing, 100091, Cling
Tl +Bb- | 21040 -eTm FFas: +Ris- ORI 52 500
E-mask el @ chinmslcom Iittpeifoera clslnm | g

Appendix (Additional assessments outside the scope of CNAS LOBTO)

Antenna Parameters with Head TSL

mpadance, renstonmed i faed polnl =360 4,030 |
Ratum Loss - 26708

General Antenna Paramaters and Design

| Elorirical Galay jane dircilin) 1022

—

Adtar long term wuse with 100W radiated power, anly a sfight warming of the dipole near (he feedpoin ean
b measurad,

e dip<es is made of slandard seminigid coaxlal cable, The cemir conductar of the foeding line s directly
connected 1o the sacond arm of the dipole. The artenna is therelors shom-circutes T DC-signals On some
al ihi dipoles, small end caps are addad o the dipcle arrs in ordar to improve madching when koaded
according o ihe posilion as expfained in the “Measurement Congitions” pasagraph. The SAR data are nal
affacted by this change. Tha overall dipole langth s sl according o ihe Standard,

Mo excesgie foros must be apglied fo the dipole arms, becavss thexy might bend or the soldared
cenpechions near the feedpoint may be darragad

Additional EUT Data

Manufacturad by EPEAG
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In Colabombion witk

a
CALIBRATION LABDRATORY

i M 51 Kuopoan oad, Hiidiss WFisirioe, Besping, 100101, Chine
Ted: # B LO-ATI086T3-2070 Faz: B0 5H633-2500
E-tinil @il ch inadn] comm litip S chinalan

DAEYS Valldhwtion Report for Head TSL Dave: 102132020
Test Laboratory; CTTL, Beijing, Ching
DUT: Digole 2430 MHz; Type: D2450V2; Serial: D2450VE - SN: 751
Communication System: UTD @, CW: Frequency: 2450 MHz; Duty Cyele: |31
Medium packmeters used: = 2450 Mz o = 1,309 Sim: ¢, - 19,00 p= 1004 kp'm’
Phantom seclion: Center Section
DASYS Configaration:

Dipole Calibration/Zoom Scan (7% TXT) (T T T Cube 0: Measuremicnl il dx=Smm,

Probe: X3V - SMIGIET; Coav FET65, 765, T.65) @ 2450 MHz: Calibrated:
2020-01-30

Sensor-Surface: 1. 4mm (Mechanical Swifsce Detection)

Electronics: DAES 80771; Calibrated: 2000-02-10

Phantom: MPP_VE.1C (2idep probe (11): Type: OD 00 P51 Cx: Serial: [062
Measureanent 3W: DASY 52, Version 52,104} SEMCAD X Version 14.6.14
(M483)

3

dy=5mim, de=5mm

Reference Value = 10T, 1 Vim; Power Drift = -0.04 JB

Peak SAR {exmeapolated) - 28.1 Weky

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

Smallest distance from peaks (o all points 3 dB helow =% mm
Ratio of SAR a1 M2 1o SAR at M1 = 47.6%

Maximuim valie of SAR (mensured) =22.7 Wikg

df

-1,44

-1.68

13.32

1776

220

0dB = 22.7 Wikg = 13,56 dBW/kg
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Add: W51 Kueyenn Boad, Waldlan Desteic, Bogjing, 100191, Chis
Ted: = B 10-62 30033 2079 o B 1 8-62 35332 504
[-maik etilfeehimnlonm Bapif o chings] on

Impedance Measuremant Plot for Head TSL
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5 2 .
Callbl:atlon Laboralory of c:\“lt\z:,/"?f; S Schweizerischer Kalibrierdienst
Schmid & Partner i‘m c Service suisse d'étalonnage
Engineering AG g/,—-—/::h-\:.\:; Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland " ff,:\\\“g“ S swiss Calibration Service
R
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Client BACL Certificate No: D2600V2-1162_0ct19

CALIBRATION CERTIFICATE

Object D2600V2 - SN:1162

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

Calibration date: October 02, 2019

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (31).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Cailibration Equipment used (M&TE critical for calibration)

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

Power metar NRP SMN: 104778 03-Apr-18 (No. 217-02892/02693) Apr-20

Power sensor NRP-Z91 SN: 103244 03-Apr-18 (No. 217-02892) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-18 (No. 217-02893) Apr-20

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

Type-N mismatch combination SN: 5047.2 / 068327 04-Apr-18 (No. 217-02895) Apr-20

Refarance Probe EX30DV4 SN: 7349 29-May-19 (No. EX3-7349_May19) May-20

DAE4 SN: 601 30-Apr-18 (No. DAE4-601_Apr19) Apr-20

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

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

Power sensor HP 84814 SN: Us37202783 07-0¢t-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP 84814 SMN: MY41092317 07-0ct-15 (in house check Oct-18) In house check: Oct-20

RF generator R&S SMT-06 SN: 100872 15-Jun-15 (in house check Oct-18) In house check: Oct-20

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

Calibrated by: Leif Klysner Laboratory Technician W 7&‘/’
Approved by: Katja Pokovic Technical Manager ‘%@

Issued: October 2, 2019

This calibration certificate shall not be reproduced except in full without written approval of the laboratory,
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Calibration Laboratory of I

. DA% §  Schweizerischer Kalibrierdienst
Schmid & Partner il;\"“\;—‘——-{"l IE!-‘: c Service suisse d'étalonnage
Engineering AG o Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland = fﬁh“\\\ S Swiss Calibration 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 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.

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 liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

Certificate No: D2600V2-1162_0ct19 Page 2of 6
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 v52.10.2
Extrapolation Adwvanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
MNominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 37.3+6% 2.03 mho/m £ 6 %
Head TSL temperature change during test <05°C e e
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 55.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.31 W/kg
SAR for nominal Head TSL parameters normalized to 1W 24,9 Wikg £ 16.5 % (k=2)
Certificate No: D2600V2-1162_Oct19 Page 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

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

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.146 ns

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

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

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

Additional EUT Data

| Manufactured by SPEAG

Certificate No: D2600V2-1162_0ct19 Page 4 of
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DASYS5 Validation Report for Head TSL

Date: 02.10.2019

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1162

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

Medium parameters used: £= 2600 MHz; 6 =2.03 S/m; &= 37.3; p= 1000 kgh‘n3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2011)

DASY 52 Configuration:

» Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) (@ 2600 MHz; Calibrated: 29.05.2019

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2019

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

DASYS52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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

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

Peak SAR (extrapolated) = 29.0 W/kg

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

Maximum value of SAR (measured) = 24.0 W/kg

-4.80

-9.60

-14.40

-18.20

-24.00

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

Eie View Channel Sweep Calbration Trace Scale Marker System Window Help
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Calibration Laboratory of é\.‘\“\";'_;j'/'h,c

Schmid & Pariner S
Engineering AG imﬁ:

Zeughausstrasse 43, 8004 Zurich, Switzerland N

Aceredited by the Swiss Accreditation Senvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Client BACL USA Certificate No: D5GH2zV2-1301_Jan20

Schweizerischer Kalibrierdienst

S

c Service suisse d'étalonnage
Servizio svizzero di taratura

S

Swiss Calibration Service

Accreditation No.: SCS 0108

|CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1301

Callbration procedura(s) QA CAL-22.v4

Calibration date: January 10, 2020

Calibration Equipment used (M&TE critical for calibration)

Calibration Procedure for SAR Validation Sources between 3-6 GHz

This calibration cartificate documents the traceability to national standards, which reafize the physical units of measurements (S1).
The measurements and the uncerainties with confidence probability are given on the following pages and are part of the certificais.

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

Frimary Standards 1D # Cal Date {Certificate No.) Scheduled Calibration

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

Power sensor MRP-Z91 SH: 103244 03-Apr-19 (Mo, 217-02852) Apr-20

Power sensor NRP-Z31 SN: 103245 03-Apr-18 (Mo, 217-02883) Apr-20

Reference 20 dB Attenuator SN: 5058 (20%) G4-Apr=1% (Mo, 217-02894) Apr-20

Type-M mismateh combination SN: 5047.2/ 06327 04-Apr-18 (Mo, 217-D2885) Apr-20

Referance Probe EX3DV4 SN: 3503 31-Dec-19 (Mo, EX3-3503_Dec19) Dac-20

DAE4 SN: 801 27-Dec-18 (Mo. DAE4-601_Dacld) Dec-20

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

Power meter E4418B SN: GB39512475 30-Oct-14 (in house check Feb-19) In house check: Qct-20

Power sensar HP 84814 Sh: USE7292783 O7-Cct-15 (in housa check Oct-18) In howse check; Oct-20

Power sensor HP 84814 SM: MY41002317 07-Oct-15 (in house chack Oet-18) In house check: Oct-20

RAF ganarator R&S SMT-06 Sh: 100972 15-Jun-15 (in house check Oci-18) In house check: Oct-20

Metwork Analyzer Agilent EB3584 | SN: US41080477 31-Mar-14 {in house check Oct-19) In hawse check: Oct-20
Mame Funation Signature

Calibrated by: Michael Weber Labaratory Technician /M

Approved by; IKatja Pokovic Technical Manager

Issued: January 14, 2020

This calibration cartificate shall not be reproduced sxcept in full without written approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

wmaow

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

= 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 Retumn Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

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

Certificate Mo: DSGHzV2-1301_Jan20 Fage 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS5 V562.10.3
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz = 1 MHz
5800 MHz = 1 MHz

Head TSL parameters at 5250 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Neminal Head TSL parameters 22.0°C 359 4.71 mho/m
Measured Head TSL parameters (22.0£0.2)°C 348x6% 4.48 mho/m £ 6 %
Head TSL temperature change during test <05°C —ann —nnn
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.13Whkg
SAR for nominal Head TSL parameters naormalized to 1W 80.7 Wikg = 19.9 % (k=2}
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 100 mW input power 2,33 Whkg
SAR for nominal Head TSL parameters narmalized to 1W 23.0 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 35.5 5.07 mho/m
Measured Head TSL parameters (22.0+0.2)°C 343+6% 4.83 mho/m + 6 %
Head TSL temperature change during test <05°C — ———
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.59 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

85.1 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.44 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.1 Wikg = 19.5 % (k=2)

Certificate Mo: DSGHzV2-1301_Jan20
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Head TSL parameters at 5800 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C 35.3 5.27 mho/m
Measured Head TSL parameters (22.0x0.2)°C 34.0£6% 5.03 mhofm £ 6 %
Head TSL temperature change during test <0.5°C — -
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm’® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.10 W/kg
SAR for nominal Head TSL parameters normalized to 1W 80.2 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 100 mW input power 2.20 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.6 Wikg = 19.5 % (k=2)
Certificate Mo: D5GHzZV2-1301_Jan20 Page 4 0f 8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 47.80Q-3.1jQ

Return Loss -28.2dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 51.8Q+19jQ

Return Loss -31.4dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5120Q+31Q

Return Loss - 29.6 dB
General Antenna Parameters and Design

|Eectrlcal Delay (one direction) 1.192 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductar 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 aecording 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

feadpoint may be damaged.

Additional EUT Data
| Manufactured by l SPEAG
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1210901-45710E-SAA1

DASYS Validation Report for Head TSL
Date: 10.01.2020

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1301

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5250 MHz; ¢ = 4.48 S/m; & = 34.8; p = 1000 kg/m® ,

Medium parameters used: f= 5600 MHz; o =4.83 5/m; & = 34.3; p = 1000 kg/m’® ,

Medium parameters used: f = 5800 MHz; o = 5.03 S/m; & = 34; p = 1000 kg/m?

Phantom section: Flat Section

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

DASYS52 Configuration:

* Probe: EX3DV4 - SN3503; ConvF(5.45, 5.45, 5.45) @ 5250 MHz, ConvF(5, 5, 5) @ 5600 MHz,
ConvF(5.01, 5.01, 5.01) @ 5800 MHz; Calibrated: 31.12.2019

« 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
« DASY5252.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77.91 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 28.2 Wikg

SAR(1 g) = 8.13 Wikg; SAR(10 g) = 2.33 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 =70.1%

Maximum value of SAR (measured) = 18.1 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 78.16 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.2 Wikg

SAR(1 g) = 8.59 W/kg; SAR(10 g) = 2.44 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratic of SAR at M2 to SAR at M1 =67.4%

Maximum value of SAR (measured) = 19.8 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75.29 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) = 8.1 W/kg; SAR(10 g) = 2.29 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 =65.1%

Maximum value of SAR (measured) = 19.4 Wikg
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-5.00

0dB = 18.1 W/kg = 12.58 dBW/kg
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ1210901-45710E-SAA1

Impedance Measurement Plot for Head TSL
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