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Lm Report No.: BL-EC21C0184-701

Calibration Laboratory of

Kalw
Schmid & Partner g Sarvice sugsse d'etnionnage
Engineering AG g Dervidio wviczure df tarstura
Zoughausatrosse 43, 3004 Turich, Switterisnd Swisz Cailbeation Sarvics
Acorecting by he Swiss Sarvice (SAS) Accreatation ¥o.: SCS 0108
The Swiss Accreditation Service is ooa of the signatories to the EA
Multiatern! Agr for the gnisen of calibration contifiostes
Glossary:
TSL ligsare simulating liquid
NORMx,y,z sansitivity in free spaca
ConvF sensilivity in TSL/NORMx.y.2
pDee dode compression point
CF crest factor (1/duty cycle) of the RF signal
A B, CD modulahon dependent lineanzation paramelers
Polarization ¢ @ rolation around probe 2x6s
Polarization § & rotation amund an axis thal i m he plane normal to probe axis (of moasurement center),
La., 8 » 08 normal 10 probe axis
Connecter Angle informalion used in DASY system 1o slgn probe sensor X 10 the robot coordinats systam

Calibration is Performed According lo the Following Standards.
a) |ECNEEE 62209-1528, *"Measurement Precedure For The Assessment Of Specific Absavplion Rate Of Human
Exposurs To Radio Frequency Fields From Hand-Held And Body-Wom Wireless Communication Devices -
Part 1528: Human Models, Instrumentation And Procadures (Frequency Range of £ Mz to 10 GHz)", Octobar

2020,
b) KDB 885664, "SAR Measurement Requirements for 100 MHx to 8 GHz*

Mﬂhoda Applied and Interpretation of Parameters:
NORMY.y, 2: Assessed for E-isld polarization 8 = 0 (f < 500 MHz in TEM-cell; 1 > 1800 MHz R22 waveguide).
NORMzx,y.2 are anly intermediate valuas, 1.8., the uncarainties of NORMy,y,z does nal affect the E*-field
uncertainty inside TSL (see balow ConvF),

«  NORM(fx.y.z = NORMx.y.z * frequency_rasponse (see Froguency Response Chart). This linearization Is
Implemented in DASY4 software versions tater than 4,2. The uncarainly of the frequancy response is included
In the stated uncertainty of ConvF.

*  OCPx.y,2 DCP are numerical linoarization parameters assessed based on the data of power sweep with CW
sigral (no uncestainty required). DCP dons not depend on frequency nor media.

*»  PAR:PAR is the Peak to Average Ralio thal is not calibrated but determined based on the signal
characteristics

o Axyz Bryz COxyz Dxy.z VRey.z A 8, C, D are numerical linearization parameters assessed basad on
the data of power sweep for speciiic modulation signal. The parameters do not depend dn frequeanty noe
madia, VR s the maximum calibration range expressed in RMS voltage across the diode.

*  ConvF and Bounday Effoct Paramoters: Assessed in flal phantom using E-fivid (or Tempersture Transfar
Standard for [ < 800 MHz) and inside waveguide using snalytical heid distributions based an pawer
measuraments for f > 800 MHz The same satups ere usad for assassment of the paremelers applied for
boundary compensation {alphs, depth) of which typical uncertainty values are givan, These parsmelers sre
used In DASY4 software io improve probe sccuracy closs to (he boundary. The sansilivily in TSL cormesponds
1o NORMzx,y,z * ConvF whereby the uncentainty comaspands o that given for ConvF. A frequency dependant
vau usad i DASY varsion 4.4 and higher which allows extanding the valifity from + 50 MHz 10 £ 100

«  Sphencal istiropy (30D deviation from isolropy). = a field of low gradsents realized using a flat phantom
exposed by a patch antenna.

*  Sensor Offsal: The sensor offsel corresponds 1o the offset of vinual messurement canter from the probe tp
{on probe axis). No lolerance required,

« Connecfor Angle. The angle is assassad using the information gamed by determining the NORMx (no
unceriainty required)
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Lm Report No.: BL-EC21C018

EXUOVE ~ SN, 768 Juby 23, 2021
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7663

Baslc Callbration Parameters

Sansor X Sensor ¥ Sansor Z Une (k=2]. |
Noem (WHVImY)* 0.58 083 0.68 1101 %
DCP (mV]” 104.5 1038 1023
Calibration Results for Modulation nse
Ui Commiumication Sysiem Name A B 3 D VR WMax WMax
dB8 dBwv a8 mv dev Unck
(=) |
0 oW X | 000 | 000 | 100 | 000 | 1544 | t1a% | =47 %
Y | 000 | 0f 1.00 1443
Z | 000 | 000 | 100 1388
10352~ | Pulse Wevefom (200Hz, 10%) X | 170 | 6167 | 714 | 1000 | 8600 | 125% | 296%
AAA Y 1,59 61.11 6 78 ﬁv(
I (LS Z1 323 18170 | 703 | L E N I —
10363 | Prise Wavslorm (200Hz. 20%) X 1000 | 7200 | 900 | W09 | w00 | +28% | s96%
AAA ¥ | 080 | 6000 | 5147 [}
Z | 4600 | 8000 | 11.00 [ {
10354 Putaa Wavetnrm (200Hr 405) X 0 1132 0.81 193 a5 +729% | +96%
ARA Y | 200 | 8400 | 500 w0 |
Z | 000 | 11963 | 2.09 85.0
10365~ | Puise Wavelorm (200Hz, 60%) X | 1280 | 15900 | 638 | 222 | 1200 | + 1A% | £96%
ARA Y | 1129 | 18817 | 1295 1200
Z | 047 | 6000 | 265 Y
T0E7- | GFSK Wavelorm, 1 MHz X 19 | 6851 | 1490 | 100 | 1500 | £37% | t86%
AAA ¥ 74| 85.88 | 1387 1500
- Z | 0B | &s08 | 1286 150.0
10383- | OPSK Wavelorm, 10 MHz X 72 | 6708 | 1518 | 000 | 1500 | +13% | £+06%
AAA Y 51| 6660 | 1477 150.0
Z | 138 | 8429 | 134 150.0
10386 | B-0AM Wavelorm, 100 kHz X | 1y | eas; 35 | 307 | 1500 | £14% | £96%
AMA Y 57 | 63 51 50,0 |
Z | 188 | 628 03| L
10309- | 64-0AM Wavaform, 40 MHz X | 316 | 667 56 | 000 | 1500 | £15% [ £96%
AAA Y | 285 | 864 3 150,0 |
Z | 285 | 6537 | 1469 150.
10414 | WLAN CCOF, 64-OAM, #0MHz | X | 429 | 6611 | 1562 | OO0 | 1500 | £20% | =06 %
AAA Y | 396 | 6587 | 1538 150.0
Z | 412 | 8588 | 1536 1500

Note: For datads on UID parameters sea Appendix

uncertainty of measurement is stated as the standard uncertainty of measurement
mulﬁpl ed by the ooverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximatety 95%.

"Tmmuumxummmnna'mmmmmmsmm
‘M-mmmm mm 1 o BE1RU0n el 16

e
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Lun

Report No.: BL-EC21C018

EX30V4--SNT7663 Juty 23, 2021

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7663

Sensor Model Parameters

c1 c2 e ™ | T2 T3 T4 T5 76
fF F v meVE | mev ms R \ %
X 16.7 114.77 34.10 3.06 0.00 4.90 0.39 0.00 1.00
Y 11.8 84.06 3374 358 0.00 4.90 0.00 0.01 1.00
4 151 96.83 34.53 1.87 0.00 490 | 009 0.00 1.00
Other Probe Parameters
Sensor Arrangament Triangular
Conneclor Angle () - 485
Mechanicsl Surface Detection Mode enabled
Optical Surface Detection Mode disadled
Probe Qverall Length a37 mm
P|dbéi)dy_02un§m 10 mm
Tip Langth G mm
Tip Dismeter - o 25mm
Probe Tip to Sansor X Calibraton Point 1 mm
Probe Tip o Sensor Y Calibeabion Paint T mm
Probe Tip to Sensor Z Calibration Pont 1mm
| Recommended Measuramant Distance from Surface 14 mm

Note: Measurement distance from swface can be increasad to 3-4 mm for an Area Sca job.

Cartificale No: EX3-7863_Ju21 Fage 4 of 23



@Dl Report No.: BL-EC21C018

EXJ0OVA-SN.7663 July 23, 2021

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7663
Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)© p-?.:“u;:(y' i";m_fjdw ConvFX | ConvF Y | ConvFZ | Alpha® mﬁ (l:-g)
750 419 0.89 10,41 10.41 10.41 043 | 095 | £120%
835 415 0.90 10,10 10.10 1010 | 041 094 | £120%
1750 40.1 1.37 8.1 8.7 8.7 0.34 088 | £+120%
1900 40.0 1.40 8.57 8.57 8.57 036 | 088 | +120%
2100 39.8 1.49 845 a4s 8.45 D35 | 088 | £120%

200 9.5 1,687 .28 B 28 8.28 038 | ooo | +120%
2450 302 | 180 8.19 819 8.19 032 | 080 | £120%
2600 9.0 1.68 7.94 .94 7.04 033 | 080 | £120%
3300 382 27 724 | 724 | 724 | 025 1.95 | £1314%
3500 379 2.1 7.10 710 710 | 035 | 135 | 2131%
3700 3t 312 7.00 7,00 7.00 0.35 135 | 2131%
3900 375 342 6.95 6.95 6.85 035 | 135 | +134%
4100 37.2 3.53 6.85 6.85 6.85 040 | 150 | +131%
4200 374 3.63 6,70 6.70 6.70 040 | 150 | £131%
4400 36.9 3.84 6,60 8.60 .60 040 | 1850 | £131%

| 4600 38.7 4.04 6.50 6.50 6.50 0.40 180 | 131 %
4800 364 4.25 6.40 6.40 6,40 0,40 180 | +£131%
4050 383 4.40 .20 820 6.20 0.40 180 | £131%
| 5200 36.0 4.66 572 872 572 040 | 180 | £131%
5300 359 4.76 581 561 5.61 0.40 180 | £131%
5500 3586 4.98 530 5.30 5.30 0.40 180 | £131%
5600 355 5.07 5.10 5.10 5.10 0.40 180 | £131%
5800 35.3 527 515 5.15 515 0.40 180 | 2131%
Fmvduymmmdz 1mmxuw-mmwvu4mm(- len aise it is metrcied 10 £ 50 MHz. The
w&’mﬁdénw%; 70 MHz lor Conv assessments &m:‘ 123,100 -m 220 WHz mm{mﬁm "l

0 MHz 15 4-9 M2, anc Conve asseszed ai 1 WH2 i 919 M4z Above § Gz fequancy valiaity Gan be extinded 1o = 110 MHz
nmm:mn—mmummuma)wumm'ndmmmmuwn
measured SAR vakes. Al freguencies above 3 GHz, he vatidly of lhsue (nand o) is ot 5% The uncantainy & the RSS of
mwmwum&uwmm

dunng that e due 5o the y effoct aftar
mmmz mmmm:mwmzaummumummmnﬂwmmw
diameder from the boundary.

Corifficat No: EX3:7663 21 Page 8ol 23



LU

Report No.: BL-EC21C0184-701

EX30V4- SNTEEY July 23, 2021

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7663
Calibration Parameter Determined in Head Tissue Slmulai_lng Media

[ Reiative | Conductivity Depth’ |  unc
(M) | Parmittivity” (3im)" Convé X | ConvF Y | ConvFZ | Alpha” | (mm) (=2} |
6500 45 6.07 5.68 5.68 568 | 025 | 250 | £186% |

* Fenquancy valesity ubove 6CHE & 2 700 MHz. The uncertisnly i The RSS of e Conv ancetiainty st Canakon frogiicy und e unesrsainty for
ihe ndicatnd frecaency hond

" A roguencins 510 Goz. the vty of 6w paramotess (« and o) Gan be rvaeed (6 2 10% i lqusd compensation formula ts apphed o messrsd
SAR vilses. The unoertsnty is the RSS of ive Com™ uncartanty for ndicated tegel issys parsmalan

* Alpha'Depih v determinad during calbiration. SPEAG warmanis that e e In ha y etioct after comp!
abanys was than £ 1% for frequoncies betow 3 GHE: balow + ?\&hm.uvceqb«waeﬂw GHx; ! btte £ I%ummmnn 10
GHz &t any distance Larger than hat the probe T dameter from the boundary.

Centificates No;: EX3-7663_Jul?t Page 6 of 23
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Report No.: BL-EC21C0184-701

EX30VE- SN 7661 July 23, 2024

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

0 500 1000 1500 2000 2500 3000
* ’ *

Uncartalnty of Freguency Response of E-field: £ 6.3% (k=2)

Cerificate No: EX3-7663_ju21 Pagn 7 ol 2)
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Report No.: BL-EC21C0184-701

EXM0V4- SN 7663

July 23, 2021
Receiving Pattern (¢), 8 = 0°
=600 MHz. TEM f=1800 MHz, R22
. L . - L »

L S e e e A e e B 3= = 3 rg*—l*—l«o—l L R e S

Enor (48]

l'."‘ H'.m‘- :u-’-er‘.’u.-

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Cenificese No: EX2-T663_Juld1 Paga 8of 21
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EX30V4- SN.TB6)

Error (dB)

Cortificate No; EX3.7683 Ja21

Report No.: BL-EC21C0184-701

Dynamic Range f(SAReaq)
(TEM cell , fov= 1900 MHz)

10 10 W
SAR |mWicm3

ol compensaled

i

(8]
compansated

L R T e S SIS

.

10 0
SAR [mWiem3)

LA

DT e Ble

Uncertainty of Linearity Assesament: £ 0.6% (k=2)
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% Report No.: BL-EC21C0184-701

July 23, 2024

EX3DV4- SN 7650

Conversion Factor Assessment

= 835 MH2. WGLS RS (v_convl) = 1900 MHz WGLS R22 (H_convF

Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

D6 04 W2 OR 02 04 03 6B

Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2)

Canficale No: EX3-7663_Ju21 Page 10 9 23



Lm Report No.: BL-EC21C0184-701

EX3DV4- SNTEHY July 23, 2021
Appendix: Modulation Calibration Parameters
UiD Rev | Communication System Hame Group s[:'f) Unc™
0 CW oW 000 | 147 %
TI0010 | GAA | SAR Valldafon (Square, 100ms, 10ms) Teul 1000 | t06%
TIEO1T | cap | UMTSF00 (WCOMA) WCOMA, 291 | 106%
10012 |caB | EEE 802 110 WiFi 24 Gz (D555, 1 Mbpa) WIAN 187 | 206 %
TI0013 | CAB | JEEE 602,110 WiFi 24 Gz (DS55-0F0OM, & M0ps) WLAN 946 | +95%
0021 | nAC | GSM-FDO (TOMA, OS] =) 939 | £95%
DAC | GPRS-FDO {TOMA, GVISE. T 0] = 957 | 206% |
TI002% | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1] GEM 656 | 96N |
10025 | DAC | EDGE-FO0 (TDMA, BPSK, TH 0) GEM 1262 | £96 % |
V0025 | DAC | EDGE-FOO (TOMA, BPSK, TN 0-1) GEM 956 | 06 %
10027 | pAC | GPREFOD (TOMA, GMEK TNE12) GEN 480 | z96%
o0 | Dac | PR FO0 TTOMA. GMER. TN 6.7-33] oy 55 [06%
i "DAC | EDGE-FIE [TOMA, 5PSK, TH 0-1-2) GSM T8 | 96 %
10as0 cAA | JEEE &2 15,1 Blumooth {GFEX. DH1) Bhastooth 53 | =96%
T0031 | Can | JEEE B02.15,1 Blostooll [GF K, DR Bioersoth 187 | 206%
10032 | CAA | IEEE 80Z.15.1 Baooll) (GFSK, DHS) Blualooin 110 | +56%
10033 | CAA | IEEE 502.15.1 BRmioalh (PVA-DOPSK, DH1T] ENEE 778 | 266%
10034 | Caa | IEEE 802.15,1 Bloakolh (PVS-DGPSK, DH3) | Blugiooth | 453 | 186%
10035 | CAA | JEEE 802151 Bluloolh (PU4-DOPSK, DHS) Slusinel 383 | 206%
TT000 | CAA | TEEE B02.15. 7 Blumianin (00O, OH1) EE BOT | 295 %
(10037 | CAn | IEEE 002 5.1 Blumiooth (0-OP5K, DHA) Bluelooh 477 | 296 %
10058 | can | EEESGETET Blueioolh (0-OFEX. DHS) Blieloodi | 410 | 98 %
10005 | cap | COMAZOON{1aRTT, RC1) | COMALN 457 | 204%
10082 | cAg | 15-54( 15-136 FOD (TOMAFOM, PUA-DCPSK, Halfrale) APE TI6 | 296%
10064 | can | IS-GVEIATIA-SSS FDO (FOMA, FM) ANPE 000 | +96%
10048 | CAn | DEGT (TDD. TOMAF DM, GEBK, Fill SIoL, 24] DEGT 1980 | 266 %
10048 | CAA | DECT (100, TOMAFDM GFSK, Double SoL. 12) DECT 1079 | 296%
10056 | CAA | UMTST0D (TD-GGOMA, 1.28 1Acps) TO-SGOMA .01 | 290% |
10058 | DAC | EDGE-FDD (10MA, B8PSR, TN 0-1.2-3] = 652 | £98% |
10055 | cAB | TEEE BOZ2.110 VIFI 2.4 GHz (D555, 2 Mbps) WLAN 212 | 206%
(10060 | cap | IEEEBE2 D WIFT 24 Gtz (BSSS, .8 ibps) WLAN 2683 | 296%
"I0061 | cAB | VEEE BG2.11C WIFI 2.4 Gz (DSSS, 11 Mbpa) WLAN 360 | £96%
10062 | CAD | JEEE B502.11amh Wi & GHz (OFDI, & Mops) WLAN 868 | £96%
10083 | cap | IE TTam WiF 5 GRz (OFDBA, @ Mbps) WAN 863 | £96%
10054 | CAD | IEEE B02.11ah YWIFs & GHz (OFDM. 12 Mbpe) WLAN 909 | £96N
10085 | CAD | IEEE 602.17&M Vi 5 Gz (OFDM. 18 Mops) WLAN 900 | £96% |
70065 | CAD | TEEE BOZ 1AM WiF 5 GF (OFDM, 24 Mips} WLAN Ga8 | £06% |
70067 | CAD | IEEE B0Z,11am WiE 5 GH (OFDM, 36 Mbps) VILAN 1012 | £96%
10068 | CAD | JEEE 802,11aih VNIF: § Gz (OFDM, 48 Mops) WILAN 1024 | =96%
10008 | CAD | IEEE 802.11a/h WF & GHz (OFDM, 54 Mbps) VILAN 1050 | =8.6%
"I0071 | cAB | JEEE BOZ.1 15 WIF 2.4 GHz (DSSSIOFDM, 3 Mbps) VILAN 983 | 206%
10072 | cAp | IEEE B02.11p WIFi 2.8 Griz (DSSS/OFOM, 12 Mbps) 062 | =006%
"I0073 | cAB | IEEE 802.11g WiF 2.4 GHz (DSISIOFDW, 10 Mbpa) WLAN 994 | 206%
Y0074 | caB | IEEE BOZ.11g WIFi 2.4 GHz (DSSS/OFOM, 24 Mbps) AN 1030 | 06 %
V0075 | CAR | IEEE BOZ.110 WIF 24 GHz (DSSS/0F0M, 36 Mbpe) WLAN 077 | 0.6%
V0078 | CAD | IEEE 807, 11g WIFi 2.4 GHz (DSSS5/OF0MW, 48 Mbps) WLAN 1094 [ =06%
TN0077 | CAD | IEEE 802,110 WIFI 2.4 GHz (DSSSIOFDM, 54 Mbgs) VAN 17.00 | =96 %
V0BT | cAp | COMAROND (10TT, RC3| TOMAZON0 487 | s06%
TNOGEE | AR | 1584 115136 EDD { YOMAREDH. BUA-DOPSK, Fuknio) FNPS 177 | 298%
V0080 | paC | GPRGFOD (TOMA, GMSK, TH 04 GEM 650 | 206 %
TI0087 | cac | UMTSFDD (HSOPA) WEDMA 398 | =06 %
I0088 | DAC | UMTS-FOD (HSUPA, Subwest 2) ViCOMA 388 | =96 %

Certificals No: EX3-7663_Jul21 Page 116 23



EX3I0VA- SN 7663 July 23. 2021
CAC GE-FOD (TOMA, 8516, TN 0-4} GSM 200 %
TAC | L {SC-FOMA. 100% RB, LTE-FOD £06% |
CAB Lﬁmﬁ Wiz, 16-0AM) LYEFD0 106% |
CAg | LTE-FDD 20 Mz, 54-QAM) TTEFDD 105%
DAC | LE-TOD m RB, 20 WL GFSK) LTETDO +35%

"OAE | LTETOD (SC-EDMA, 100% RB, 20 Wz 15-QAM) LTE-T00 TO6% |
CAE | ITE-TDD (BC-FDMA. 1005 RB, 20 MHz. 63-0AM) LTE-TD0 s96% |
CAE | LTE-FOD (SC-FDMA, 100% RS, 10 WHE OFSRI LTE-FOO +96%
CAG | LYEFDD (SCFOMA. 100% Ra. 10 MHz, 16-0AM) (s =06 %
CAG | LTEFOD (SC-FOMA. 100% F3, & MHz, OPSR [TEfO0 196%
CAG | LTEFDO (SC-FOMA, 100% R, § MHz, 16-GAM] LTEFoD 206%
CAG | LTEFDO (SC-FOMA, 100% RB, 10 MHz, G4-0AM) EFOD 106 %
CAG | LTE-FDO (SC-FOMA, 100% HB, § MPL, E4-Cm] LYEFDD 196%
CAG | IEEE B02.11n (HT Greantiaid, 13.5 Mbps. 575H) WO 208% |
CAG | TEEE B0Z.11n (HT Groanfisd, 81 MUps, 16-QAMA) WLAN +95%
CAG | IEEE B02.17n (HY Genenfiskd, 135 Mbps, 64000 WLAN +96%
CAG | IEEE 802110 (HT Mixed. 13,5 Mips, BPSK) 9.6 %
CAD | IEEE BGZ11n (M1 Mixed, B1 MUps, Yo-50M) VILAR =06 %
CAD | EEIEBEE T T HT Mined, 135 Mbpe, GA-0AM| WLAN 206%
CAD | LTE-EDD (SC-FOMA, 100% RB, 15 MHz, 16-0AM] OEron 0 [z06%
CAD | LTEFD0 [SC-FOMA, 100% RE, 15 MHz. $4-0AM) [TE-FOD +THEW
CAD | LTEFDO (SC-FOMA, 100% RB, 3§ MHz. UPSK] LTEF0D 00
CAD | LTE-FOD (SC-FOMA, 100% 28, 3 Wi 16-QOAM) LTEFOD 6%
A | LTE-FOD [SC-FOMA, $00% RE. S MHz 6-0AM]) LTEFDD Y96 %
CAG | LTE-FDO (S5 FDMA, {00% RB, T4 WHz 0P3K) LTE+00 sanw
CAC LTEMTWWRHW 6] LTEFDS t48%
CAC T00% RB, 1.4 MHz, GA-QAM] | LYEFDD 106%
CAE uﬁiiﬁi!o‘t? fA. G0 RB, 20 MHE, 16-0AM] (TEFo0 =00%

"GAE | LTEFDD (SC-FOMA. 507% RE, 20 MHZ. G4-OAM] LTE-FOD =06 %
CAE | LTE- mmm——wm LTE-T0D 66 % |

ICAE | LTE-TDD (SC-FDMA, LTE-T00 106 %
CAE | LTE-TDO(S (Tmm& quM) ITET00 106 %
CAE | LTEFDO (SC-FOMA, 50% K8, 10 Mz, GPSK) LTEFOD 190 %
CAF | LTE-FDO (SC-FOMA, 50% RB, 10 MHz 16-0AM) L1E-FDD T06%
CAF | LTEFDD (SC-FOMA, 50% KB, § Wz, QPSK) LTEEDD +96%
CAE | LIEFIE5 (EC-TDMA, 50% BB, 5 Wiz, 16-QAM) CTEFBE T96%
CAE | LTE-FDD (SC-FDMA, 50% RB, 10 Mz, 6+QAM) LTEFDO +08% |
CAG | LTE-FDD (SC-FDMA, 50% RB, 5 Mz, 64-GAM) LYEFDO $96%
CAG | LYE-FDD [SC-FOMA, 50% RB. 15 MHz. OPSK) (Ry) *06% |

"CAG | LTE-FOD (SCFOMA, 507 RB, 15 MHz, 16-0AM) LTE-FOO +96%
CAG | LTE-FUD (S0FDMA 50% RB, 15 MHz, G4-0AM] [TE-FOD 206 %
CAG | LTE-FOD (SCFOMA. 5% RB. 1.4 Mitz, OPSK) Te-FoD 266% |
CAG | ITEFOD (SC-FOMA, Sa% P8, 1.4 Mz, 16-GAM) E-FOD 06 % |
CAG | LTEFDD (5C-FOMA_ %% FB, 1.4 Mz B4-QAM) [TE-F0D 96 %
CAG | LTEFDD (SC-FOMA, 1 AB. 20 Mrir. OPSK) LTEFOD NIER
CAG | LTEEDD (SC-FOMA, 1 R, 20 MHz. 16-0AM) LTEFDD TOEN
CAE | LTE-FDD (SC-FOUMA, 1 B, 20 MHE. Ba-0AM) [ sa0%
CAE | LTE-TDO {SC-FOMA, 1 RE, 20 MHz, QPEK) LTETD0 +98%

CAE | LTE-TOO {SC-FOMA, 1 A8, 20 MHz, 16-0AM] LTE-100 TA6% |
CAF | LTE-TDO [SG-FOMA, 1 RE. 70 Mz, (4-QAM]| LTE-T00 $906% |
CAE | LTEFDO (SCFOMA, 1 R, 10 Mz, GPSK) LTE-FDO £96%
CAF | LTE-FDO (SC-FOMA, 1 RS, 10 MRz, 16-GAM) TE-FO0 $9.6% |
CAE | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, QPSR) LTE-FDO £06%

CAE | LTEFGD (SC-FOWA, 1 RB, 5 Mz, 16-0AM) LTEFDD 88%
BAE | LTE-FDD (SC-FOMA, | RB, 10 MHz. 5+-QAM) LTEFSb =06%
CAG | LTE-FOD (SCFOMA, | B, § MRz, 64-0/M) LYEFOD 06 %
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G181 | GAG | LTEF00 (SCFOMA, 1 A8, 15 MHz, QPSA) LTEFDD 572 | £t96%
16182 | oAG | LTEFD0 (SC-FOMA, 1 H, 15 Mz, 16-0AM) LTE-FDO 552 | 06N
TO183 | cAG | LTEFDO (SC-FOMA. 1 RD, 15 Mie, B4-0AM} LTE-FDO 650 | =96%
10100 | CAG | LTEFLO (SC-FDMA, 1 RB, 3 MRz, QPSK) LTe-Fo0 573 | 206 %
T0185 | GAl | LTE-FOO (SC-FOMA, 1 RB, 3 1Pz, 16-0AM) LTE-FOO 651 | 96%
T0186 | CAG | LTE-FDD (SC-FOMA, 1 RB, 2 Mz, TEFOD 050 | 66 %
10987 | CAG | LTE-FOD (SC-FOMA, 1 as""‘—m<3| AWz, LTEFOD 873 | 208%
i CAG | LTE-FOD (SG-FDMA. 1 CTEFDD 652 | 296 %
01 CAE | LTEFDD "“(s?iml“l&1 AWHz M-Cwll LTEFDO 650 | +9.6%
V0188 |GAz | IEEE B0G.11n (HT Croanhed, 8.5 Mbps, BPSK) 809 | t96%
"I0184 | aap | IEEE B0Z 110 (H1 Greenhiod, 30 Mbps, 16-GAM] 512 | £9.6% |
16195 | GAE | IEEE 80Z.11n (H1 Greechsk, 55 Mps, GA-0AM) VILAN 821 | £96%
10198 | GAE | EEEE 802110 {HT Mixed, 8.5 Mbps, BPEX) WLAN 510 | =06%
TOTWT | ARE | EEE &2.11n (HT Mined, 30 Mbps, 16-GAM) WUAN 813 | 296%
10198 | CAF | IEEE G2 11n (HT Mixed, 65 Mbpa, O4- VLAN 827 | 6%
10218 | cAF | JEEE B02.110 (HT Mixed, 7.2 libps, BPSK) VAN 503 | =80%
220 | AAF | JEEE BOZ.110 (HT Mited, 453 heps, 10-QAM) TN B3 | =06 %
10221 | CAC | TEEE DOZ 110 (T Wik, 723 bRaps. B4-GAM) WL W27 | t08%
16593 | Gac | IEEE G0Z 110 (HT Miend, 18 Mops. BPAK) WA BOE | +9B6%
10223 | GAD | TEEE BOZ. 110 (HT Mitod, S0 Mbps, 15-GAM) WLAN B4B | t90%
10924 | cAD | EEE A0Z.11n(HT Mimd 190 Miips, AA-AM) WLAN A08 | £9B6%
10225 | GAD | UMTSF00 (HEPAY) WEBMA H87 | t9E%
30220 | oAD | LTETDD (BCFOMA. 1AB_ 1.4 Mz, 16-0AM) 153 949 | =46%
30227 | CAD | LTE-TDO (GC-FOMA. | RD, 14 MHz, 6&-QAM) & 1026 | = 0.0 %
0228 | GAD | LTE-TDO (SCFOMA. | 1B, 1 4 Mo, GPSK) LYET0D 922 | 286%
V0229 | DAC | LTE-TDD (SC-FOMA, | RB, 3 Mir 16-0AM) LYE-TOD 048 | 206w |
i TAC | LTE-TDD (SC-FOMA, 1 AB, 3 Wz, 04.0AM) LTE-TDD 1025 | 86 %
6291 | CAc | LTE-TDO (SC-FOMA, 1 AE. 3 Wbz GPSI) LIE-T0D 010 | 296 %
16232 | cAD | LTE-TDD (SC-FOMA, 1 RS, 5 Az v&om; LTE-T00 048 | 196%
10239 | cap | UTE-TDO LTE-T00 1025 | +896%
10230 | cap | WIE- Tmm LTE-T00 931 | z06%
10235 | CAD | LTE-TDD (SC-FOMA, 1 R8. 10 MHz, 16-0AM] LTE-ThO 948 | 298%
10236 | cAD | LI=-TOD (SC-FDMA, 1 RB. 10 Mz, 54-0AM) CTETE 1025 | 29.6% |
76237 | CAD | LTE-TDD [(SC+DMA, 178, 10 MHz, QPSK) (YETOD 921 | 296%
110238 | CAs | LYE-TOD (SCFDMA, 1 =B, 15 MHz, 16-0AM) LTE-ToD 948 | =96%
Ti98 | cAs | LTE-TOD (SO-FDMA, 1 78, 15 MHz. 64-OAM) FeT00 1025 | 206%
70240 | cag | LTE-TOD( ; OeToD 921 | 206%
T0201 | CAB | LTE-TDD (SC-FOMA. 5% RB. 1,d Wiz, 16-QAM) LE-T00 982 | =068%
V0292 | CAD | LTE-TDD (5C-FOMA. 507 &5, 1,4 MHz. 64-0AM) TE-T00 D86 | 96 % |
70243 | CAD | LTE-TDD (SC-FOMA, 5% RB, 1.4 MHz. GPSK) TE00 046 | =06 %
10244 | CAD | LTE-TDO {SC-FOMA, 5% KB, J MRz, 16-0AM) LTET0D 1006 | 96 % |
70245 | cAG | LTE-TH (SC-FOMA, 30% MB, 3 Wiz, 6-0AM) LTETO0 1006 | £9.8% |
10248 | CAG | LTE-TDO (SC-FOMA. 50% RB, 3 MHZ QPSK) LTETO0 630 | £98%
6237 | caG | LTE-TDO (SC-FOMA, 50% RB, 5 MHz, 16-GAM) LTETDO 881 | 6% |
0048 | CAG | LTE-TDO {SC-FOMA, 50% RB, = MHz, 54-QAM) LTE-TDO 1008 | £96%
10248 | CAG | LTE-TDO (SC-FOMA, k 2 LTE-TDD 929 | £96%
V2R | CAG | LTE-TDO [SC-FOMA, 504 RB, 10 MHz, 16-0AM) LTE-T00 961 | £96%
0251 | GAF | WTE-TOD (SOFOMA, 5% FH, 10 MHz, BA-OAN) [TE-T00 1017 | 206 % |
0252 | GAF | LTE-TDD [SC-FOMA, 50 RE. 10 Mz, OPSK) GeTop 924 | =06 % |
10253 | CAF | LTE-TDD (SC-POMA. S0% RS, 15 MHz, 16-08M) TE-T00 990 | 6%
10254 | cAB | LTE r‘w'(m— 15 MHa, 64-00M) LTETOD 1014 | 296 %
10258 | CAB | LIE-T10D (S0-FDWA, 50% R, 15 MHZ, QPSK) LYEYH6 B20 | 268 %
VG258 | CAB | LTE-TOD [SC-FOMA, 100% RB, 1.4 Mz, 15-0AM) CTETD0 690 | +90%
70257 | cap | LTE-TOD (SG-FOMA, 100% RB, 1.4 WMz 04-GAM) LTE-TDO 1008 | t06%
10256 | cAo | LIE-TDD( 1. ) LTE-TDO 634 | £96%
10250 | GAD | LTE-TDD (SC-FOMA, 100% RO, 3 MHE 16-GAM) UTE-T00 006 | £96%
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TI0G80 | CAQ | LTE-TDD (SC-FOMA. 100% RS, 3 MHz. 94-GAM) LTEYGO G5/ | £96%
0381 | CAG | LTE-YDE (SC-FDMA. 100% Ro. 3 MHa, OFSK) LTE-TDO 922 | £890%
a2 | GAG | LTE-TDO (SC-FOMA, 100% i, 5 MHz, 16-0A) LTE-TO0 983 | =96%
10263 | CAG | LTE-TDO {SC-FOMA, 100% B, 3 MHz, S4-0AM) LYE-T0D 1016 | =96 %
10264 | CAG | LTE-TDD (SC-FOMA, 100% RB, & MHz, QPSK] LTE-TOD 923 | 206% |
VG268 | CAG | LTE-TDO (SC-FOMA, 100% R, 10 Mz, 16-0AM) | LIE-T0D 992 | 296 %
10280 | CAF | LTE-T00 (SO-FOMA, 300% RB, 10 Mz, 64-0AM) LTE-TDD 1007 | +85%
T026T | CAF | LTE-TD0 (GG-FOMA, 10% KB, 10 MRz QPSK) LTET00 930 | 196 %
10268 | cAF | LTE-TDD (SCEDMA, 100% RB, 16 MHz, 16-QAM) LTESD0 006 | L4
10260 | cAB | LIE-TDD (SCFOMA, 100% RE, 15 MRz 88-0AM) LTETO0 1043 | 2986%
T0270 | CAB | LTE-TDD (SCLDMA. 1007 RB, 16 Mz QFSI) LTE-TDO 558 | 29E%
10274 | CAB | UMTE-FD0 (HSUPA, Subdesl 5, 3GPF RAE. 10) WEDMA 487 | 296%
10275 | GAD | UMTSFDD0 (HSUPA. Siiest 5, 9GFF Faa 4) 356 | s96%
TIEZTT | CAD | PHS (GPEN) PHS 1181 | £00%
"I0ETE | cAD | PHS (QPSK, BYY B84MHz, Rotiof 0.5) PHS 1181 | =06%
0270 | caG | PHS (QPSK, BW BaaMHz, Aol §.50) PHS 1218 | =06 %
T0GM0 | GAG | COMAIN00, RCY, 5068, Ful ate COMAZO00 391 | =06 %
T0E1 | CAG | COMAZ000, RC3. S008, Ful Fate COMAZOU0 TAE_| £06% |
10202 | CAG | COMARUON, RE3, S0, Ful Fale COMAZ000 339 | 206%
10793 | CAG | COMAZO0D, RCY. SOA. Ful e TOMAZNC0 350 | 06 %
10205 | GAG | CDMAZOG, RCT, BOJ, 1/8%) Rabe 25 # COMAINGD 1249 | +a6%
V027 | CAF | LTE-FDD [SC-FOMA, 50% RB, 20 Mz, OPSK) LTEFOD 581 | +96%
70288 | CAE | LVE-FDD (SC-FDMA, 50% RB, 3 M. GPSK) LTEFDD 572 | t06%
10258 | GaF | LTE-FDD (SCFDMA, 50% B, 3 MMz, 10-GAM) CTEFOD 639 | +06%
10800 | cac | LTE-FOD (SCFDMA, G0% AB, 3 WHz, BELOAM) LYETNG 6 | +98%
"T0007 | cac | IEEE 802, 5e YWIMAX (22:18, Sms, 100z, QPSK, PUSGC) TWIRAX 1208 | s98%
10302 | cAm | IEEE 602,16 :10, Gms, TWINAK 1267 | £96%
10303 | cAB m, VIAX 1262 | =06%
T0304 | GAA | IEEE BOZ, 160 WIVAX (2018, Sma, 10MFIz, BAGAM. PUSC) VINAK 1986 | 200 % |
I0305 | GAA | IEEE BOZ 162 WIMAX (11:18, 10ms. OMHz, B40AM, PUSC) VWIMAX 1624 | =80 %
V0308 | CAA | IEEE BGZ 16e WIMAX (25-18, T0ms, 10MHE, BA0AN, PUSC) IMAX 1467 | 206 %
IA07 | AAR | EEE 80218 WIMAK (25:18 10ms, 10MHZ, OPSK. FUSG) VWMAK 1440 | 266 %
AAB | EEE B0Z 108 WIMAY (2018, 10ma. 10MHz, TEQAM, FUSC) TWMAX 1446 | 2965 |
TT0O08 | AAS | EEE S0Z 108 VIIMAK (2016, T0ms, 10MHz, IEOAMAMG 2¢3) | WIMAX | 1468 | + 00 % |
TI0310 | AAD | FEEE 502 166 VAIMAX (29,18, 10ms, 10MHz, OPSK. AMC 263 | WIRAX 1457 [ 206 % |
10311 | AAR | LTE-FDO (BC-FOMA, i\ CTEFG0 606 | 266 %
0313 | AAD | DEN 13 CEN 7081 | +06%
10318 | AAD | IDEN 16 DEN 1348 | 296%
GETE | AAD mmum'mmm; WLAN 171 | 296% |
"16318 | AAD |6 Mbpe, B8pc oc) WLAN 836 | 296%
TO31T | AAA iﬁ'ﬁzmvms@momu 6 MRS, B0pG 00) WLAN 836 | £t96% |
10552 | AAA | Pume Waveloom (200ME, 10%) Ganeric 1000 | 296%
0353 | AAA | P Veavelorm (2007, 20°%) Genaic 608 | £96% |
0554 | AAA | Puse Wiveionm [200Hz, A0%) Genaric 358 | 296% |
10355 | AAA | Pule Wayolorm (200Hz, 80%) Generic 722 | 06% |
0358 | AAA | Pulse Waveform Genvnic 087 | 296%
10387 | AAA | OPEK Wavelorm, | MHz Ganenc: 510 | £G6%
10388 | AAA | OPEK Wavelorm, 10 Mz Ganeric 522 | =88%
V0306 | AAA | G4-OAM Wavedorm, 100 Nz Ganenc 627 | 2948%
(16308 | AAA | BA-OAM Winvedorm, 40 MHE Gonwic 627 | £96%
10400 | AAD | IEEE BO2.1180 ViFi (20MHZ, 64+-0AM, 9890 95 VAN 837 | 68%
10407 | AAA | IEEE 004, 11a¢ VN (0MHz, G4-QAM, gipc dc) WLAN 660 | 196%
70402 | AAA | EEE B0Z. 1150 WiFi (B0MHz, 64-OAM, iapc de) WLAN 653 | 296% |
0903 | AAR | COMARNG0 (TEV-DO, Rav. O] COMAZI00 376 | 106 %
T0404 | AAD | COMAZD00 (138V-00, Rev. A) COMAZEGE 3IT | £96%
[T0306_ | AAD | COMAZDO0, RC3, SOOZ SCHl Pl e | COMAING 532 | t00% |
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TINI0 | AAA | LTE-TOD (5C-FOMA. 1 RS, 10 MHZ OPSK, UL B2, 34,7 8.9) | LTE-TOD 7TAZ | 106 %
T4 | AAA | WLAN GCOF, B4-0AM. 40z Gereric B354 | +86%
0415 | AAA | JEEE BOZ.116 We 2.4 Gz (DSSS, 1 Mbps, d8pc do) WLAN 154 | 495 %
TouTR | Ana | EEE 805110 Wil 2.4 Gz (ERP-OFOM, B Wb, Sapc 6c) WIAN 523 | £96%
10417 | AAA | IEEE BDZ1 1ah WIFl 5 GHz (OFDM, 6 Mops, Sapa da) WLAN 823 | +90%
TTOITE | AAA | TEEEBOZT 1 WIF 24 GHZ (DSSE-OFOM, 6 Mops, Spe, Long) | WILAN B4 | t06%
6418 | pan | IEEEBET T 1g WiFi 2.4 GHz (DSSS-OFOM, B Mbps, S9pc. Shor) | WLAN 810 | t06%
T2 | Ana F&’E—mun(mm 7.2 MUps, BPSK) WLAN 832 | t96%
TO4E5 | AAA | IEEE BO211n [HT Geeentinid, 43.3 1bps, 16-0AM) WLAN A7 | 296
T0424 | AAE | IEEE B0Z.11n [HT Greantond, 72,2 Mbps. BG4-QAM) VILAN 840 | £96% |
10425 | AAE | IEEE B0Z.110 (HT GranoAnkd, 15 1Dps, BRSK) WLAN 541 | 296%
10828 | AAE | EEE 802110 [HT Graoneid, B0 Wbps, 15-0AM) WLAR 545 | z96%
10827 | AAB | EEEE 802110 (M1 Greenbeld, 160 Mbps, 54 0AM) WLARN 341 | 206%
10430 | AAB | LTE-DD [OFOMA, & MHz, E-TW 1) LYEFSE 928 | £06% |
10831 | aac | LTEFDE (UFOMA, 70 MAz, E-TM 5.1 LTEFOD WS 206 %
10452 | aas | LTEFOO (OFOMA, 16 Mz, E-TM 3.1) LTEFOD B34 | #946%
10433 | AAC | LTEFDO {OFDMA, 20 MHz. E-TM 3.1) CTEFDD W34 | 408%
TO490 | ANG | W-COMA (33 Twul Modal 1. 54 DPCH] WODMA 060 | 266%
10835 | AAA | LTE-TD0 (SC-FOMA, 1 AB, 20 MHZ GFSK, UL Su0) LIE-T0D 782 | 206%
TORT | AN | LTEFOO (OFDMA, 5 MHz, E-TH 3.1, Glpping 44%) LTEF00 756 | $60% |
10848 | AAA | LTEFDO (OFDMA. 10 MHz, E-TM 3.1, Cliogin 44%) LTE+00 753 | 466 %
10880 | AAG | LTE-FDO [OFDMA, 15 Wiz, E-TH 3.1, Ciping 44%) LTE+0D 751 | 208% |
10450 | AAA | LTE-FDO (OFDMA, 20 Mz, E-TM 3 |, Clioping 46%) LTE£00 TAE | 108%
(10487 | AAA | W-COMA (5 Tesi Model 1, 64 DECH, Clipping 441 WCOMA 758 | 296 %
T04B3 | AAC | Valldolion [Square. 10w, 1ms) Teal 1000 | 298%
TOABE | aac | TEEE BOZ T1ac WIFT [T60MFE 64-GAM, Bpc dc) WA BA3 | 205% |
10457 | AAG | UMTS-FOD (DC-HSOPA) WEBMA 662 | +96%
10458 | AAC | COMAZ000 (13EV-D0, Rey. B, 2 Gamers) COMAZDN GAh | 296% |
10458 | AAC | COMAZ000 (13EV-D0, Rév. B, 3 camens] COMAZOM 825 | +06% |
10460 | AAC | UMTS-FOD (WCOMA, AMR) WCDOMA 7239 | +06% |
097 | AAC | LTE-TDD (SC-FOMA 178, 14 MHz, QPS5 UL Sub) (TE-100 782 | s98% |
10462 | AAC | LTE-TOD [SC-FDMA, 1 RS, 1.4 MHz, 16-0AM, UL 500) LTE-TD0 B30 | £96%
[ T0383 | AAD | LTE-TOD (SC-FDMA, 1 RS, |4 MHz, B4-0AM, UL 5ub) LTE-T00 856 | 2806 %
10884 | AAD | LTE-TOD (SCFOMA 1 RE. 3 MHz, GFEK_ UL Sub) TE-100 782 | £96%
10885 | AAC | LTE-TDD (SC-EDMA, 1 RS, 3 MHz, 1-OAM. UL Sub) LTET00 832 | 96%
10866 | AAC | LTE-TDD (SC-FDMA, 1 BB, 3 MHz, 64-0AM. UL Sub) LTETO0 857 | 296%
T0AB7 | AAA | LTE-TDD (SCFDMA. 1 RS, 5 WHz, GOPSK. UL Sub) LYEYSE 762 | 206%
10468 | AAF | LTE-TDD (SC-FDMA. 1 RB. 5 MHz, 16-0AM. UL Sub) COTETGE | 832 | s06%
10450 | AAD | LTE-TOD (SG-FDMA, 175, 5 MH2, B4-GAM. UL Sub) TE-T0D 856 | 206%
10470 | AAD | LTE-TDD (SCFDIMA. 1 RS, 10 MRz, OPSK, UL Sub) 1TE-100 TR | =
10471 | AAC | LTE-TDO (S0-E0MA, 1 18, 10 MHz, 16-0AM, UL S00) LTE-TDD 32 | s06%
10472 | AAG | LTE-TDI0 (SO-FDMA, 1 BB, 10 MHZ. B4-0AM, UL 50b) L7E-T00 457 [ =96%
10479 | aAy | LTE-TOD (SCFBHMA T RE, 18 Mie, OPSK, UL Sub) LTET00 TE2 | £46 %
10474 | AAC | LTE-TOO (SCFDMA. 11RE, 18 MHe, 76-0AM, UL Sib) LTET00 832 | £96%
10475 | AAD LTEmmsE‘FnM TRB, 15 MHz, 64-0AM, UL 5cb) L7E700 657 | 206%
(10477 | AMC | LTE-TDO [SC-FOMA, 1 e, 20 Mz, 16-QAM, UL Sub) LYETO0 832 | =06% |
10478 | AAC ui-m [SCFOMA. 1 7B, 20 Mrz. 64-GAM, UL Sub) YET0D 857 | 206%
TTORT8 | ANG | LTE-TOD (BG-FOMA, 50 W5, 14 MHZ, OGS, UL Sub) LYETSE 774 | 20.6%
10880 | AAA | LTE-TRO (SC-FOMA, SO RS, 1.4 MH2, 16-OAM, UL Sub) LTE-T00 518 | =95 %
CTORET | AAY | LTE-TDO [SG-FOMA, 50% R, 1.4 MHz, BA-QAM, UL Sub) LTE-T00 045 | 206%
TTOERE | AaA | LYETDD (SEFDHMA S0 RE. 3 Milz, OPSK, UL Sub) ITE-T00 771 | 06%
TTOUBY | Aaa | LTE-TON (SCEBA S f. 3 Milz, T6-0AM, 5] FET00 B30 | £86%
10884 | Aag | LTE-TDO (SC- RS, 7ET0D BA7 | £96%
TOM5 | aam | LTE-TDD (SCFDMA, 5% R, 5 MHz, OPSK. UL Sub) LTET0D 750 | 96 %
10886 | Aas | LTE-TOD (SC-FOMA, 50% RB. 5 MHE, 160AM. UL Sub) | LTEYBD | 838 | =06 %
TIOMT | AMC | LTE-TDO (SOFOMA, S07% RS, 5 MHz, B4-0AN. UL Sib) LYETOD B60 | =06%
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[TMEE | AAC | LTE-TDO ISC-FOMA, 50% RB, 10 MHZ, QPSk, UL Sub) iET00 770 | 206 %
TT0489 | AAC | LTE-TDD [SC-FOMA, 50% B, 10 MH3, 16-GAM, UL Sub) LTET0D 831 | 206%
B0 | AAF | LTE-TDO (SG-FOMA, 50% R, 10 MHz, B4-GAM, UL Sub) LTE-TO0 85¢ | 296%
40T | AAF | LTE-TDD ([SC-FOMA, 50% HB, 18 Mz, P UL Sub) CTEYOE T74 | 206 %
TI0ABZ | AAF | LTE-TOD [SC-FOMA, 50% KB, 15 MHz, 16-0AM. UL Sub) LTETOD 841 | 296%
TVMEE | AAF | LIETOO | "CTEYEE e | 206% |
A | AAF mem i, GPSK UL Sub) CTE-T0D 774 | 206%
TV0AEE | AAF | LTE-TOD [SCFOMA. 50% R, 20 Mz, 16-0AM, UL Sub) LTE-T0D 537 | 408%
TI09EE | AAE | LTE-TOD (SC-FOMA, 50% B, 20 MRz, E4-GaM, UL S0b) TE00 fi5d | 208 E
TI0M87 | AAE | LTE-TOD (SC-FDMA, 100% RB, 1.4 M-z, QPSK, UL Sib) LTE00 767 | 296 %
TN | AAE | LTE-TDD (SCFDMA, 100% 1B, 1.4 Wiz, 16-QAM, UL Si8) LTET00 BAD | £06% |
M99 | aac | LTE-TOD (SCFOMA, 1007 RS, 1.4 Wiz, 56-0AM, UL 5t0) e 100 868 | 08 % |
L_‘Tusoo" AP | LTE-TOD (GC-E0MA, 100% RB, 3 MHz. QPSK, UL 5ub) TTE-T00 767 | 296%
501 | AAF | LTE-TOD (SOF DA, 100 RE, 3 WLz, 16-0AM, UL Sub) LTE-Tho 844 | £96%
V0507 | AAR | LTE-TDD (SCFDMA, 100% RS, 3 MHZ. 64-QAM, UL Sb) LTE.ThO 852 | 296%
TIE03 | Asp | LYE-TOD (SCFOMA 100% RS, 5 Mz, GPSK, UL Sub) LTETED T2 | t96%
TIE0L | AAR Lm B Wz, T0-GAM, UL Suby T TDh 831 | £06%
TS | AAC | LYE-TOD (SC-FOMA 100% B, 5 WIS, 04-GAM, UL S5} LYE-TO0 004 | 00 %
0508 | Aac | LTE-TDD (SC-FOMA, 100% g, 10 MHz. OPSK, UL Bub) TE-To0 77t | :90%
10507 | AAG | LTE-TOD (SC-FDMA, 100% 8, 10 MHE, 18-V UL Sub) ITE-T00 Wb | £06%
TN0S0A | AAE | LTE-TN0 (SO-FOMA_100% A, 10 MH2, B4-0AM (I Sib) TTET00 855 | =00%
10500 | AME | LTE-TDD (SC-FOMA, 100% R, 15 MHZ QS UL 5ub) LTE-T00 789 | =56%
TAE10 | AnE | LTE-TDD (SC-FOMA, 100°% RS, 15 MHZ. J5-QAM. UL Sub) LTE-T00 840 | s06%
10511 | AAF | LTE-T0D (SC-FOMA, 100% Ra, 15 MHa, 64-0AM, UL Sub) ITET00 B51 | £86 %
10512 | AAF | CTE-TOD (SC-FOMA. 100% S8, 20 MHz. OPSK. UL Sub) LTET0D 774 | £96°%
TIEIS | AAr | LTE-TOD (SC-FOAIA, 100% B, 30 MHz, (E-0MM, UL Sub) LTETO0 BA2 | =06 %
10514 | AAE | LTE-TDD (SC-FOMA T00% Fl, 20 Mz, 64-0AM, UL Sub) LYETOD 845 | 296 % |
10515 | aaE | IEEE 802110 WiFl 2.4 GH2 [DESS. 2 Mg, @800 to) WA 150 | 06% !
0518 | Aag | IEEE 802115 VAT 2.4 GHE (DSSS, 5.5 Mbpe. 999 0a WLAR 157 | 208 %
N0517 | Anr | IEEE 802,110 WIF1 2.4 GHz (DESS. 11 Mbps. 98p0 05 TWEAR 150 | =06 %
10516 | Aag | IEEE BZ 114/ VAT 5 GHE (OFOM, 8 Mibps, Sepe oc) WON 823 | 208
10619 | Aar | EEE 802 11N WiF 5 GHz (OFOM, 12 Mbps, S8pc (o) WLAN 830 | 29695
0520 | AAB | EEE 502110/ VAFI & GH3 ([OFOM, 16 Nbgs, Taps 60) WLAN 512 | 50% |
N2 | AAp | EEEE 502.11am ViFI & GHa (OFDW, 24 MEes. 09ps 60 WLAN 767 | £00% |
10822 | AAS | FEEE 802 11am VAR 5 GHZ [OFOM, 36 Wbgs. 99p¢ 60) WL 845 | +96%
m—'—@mw&m WLAN BOB | =90
TTOSZA | AAG | IEEE BOZ1Tam W 8 GHz (OFDM, 54 Nogs. 8990 o) WLAN B27 | +96%
V525 | ANG | JEEE BOZ.11ac WIFi [20WME. MCS0, Bepc ) WLAN B36 | t96%
TI0520 | AAF | IEEE B02.11ac WiFI (20WHZ MCS1, B9pc b6, BAZ | L98%
0527 | AAE | IEEE S02.118¢ WIFi (Z0MHZ MGS2, B9pc 46, WLAN B23 | +96%
0628 | AME | TEEE B0Z.118€ WiFi (20WHE, MCSJ, 89pc dc) WIAN 636 | +96% |
TI0529 | ANF | IEEE B0Z 1 1At WiF1 (20WHE, WS4, GOpe 46) WLAN 836 | t96% |
TTAST | AAF | IEEE 302 11ac WiFI |20Wz, MGS6, 99pc 06} WLAN 843 | t95% |
TNOS32 | AAF | EEEE B3Z.110c WIF) (20MHz, MCS7, S8pc de) WUAN P20 | 296%
05 | Aae | EEEIL T Tac Wikl (200, MCST, Sepe ac) WLAN B38 | +aB%
V0634 | AAE | FEEE 802 11ac WIFI (40WHz, MCS0, S6pc dcy WLAN BAS | t96%
10535 | AAE | 'EEE B02.11ac WiF) {(40WHE, MGS1, 88pc do) WLAN 845 | L96%
0536 | AaE | IEEE 9021 18¢ WIF] (ACHE MCS2, Bope doy 832 | t96%
10537 | ANF | IEEE 602 118t WiFl {(10MHE, MCSJ, 09 . 50pc dey WLAN™ B44 | t96%
V0838 | AAF | IEEE BOZ.11A% WiF) (AONELL, MCSA, 99pc 06 WLAN BS54 | ta6% |
(10540 | Ana | IEEE 807 11ac WIFi (ADMHG. MGGE, 99pc de) WLAN 30 | t96%
0547 | AAa | IEEE B0 Tac WIF| {(A00FHE MCST, B6pc do) WLAN BAG | £96%
0542 | AAA mw WLAN BE5 | 96%
10542 | AAG 3 de) WLAN 865 | +96%
10540 | AAG mwmm de) WLAN BAT | +96%
10545 | AAC | IEEE 602 1 186 WIFi {BOMHE, MCS, m) 855 | +96%
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10546 | AAG | PEEE 2021 1At Wik (BOMHZ. MGCS2. 990 0C) WLAN 835 | +96%
10547 | AANC | IEEE 802 1180 Wiri (B0, TACS3, 99p0 0, VWLAN 848 | 296%
10548 | AAC T1ac WIE (i 300 cc WLAN 837 | £96%
VGRR0 | AAC m WLAR 38 | £06%
TOSET | AAC | FEEE 8321 tac WIFl (SO, MCST, 830 do WLAN 850 | £9.6%
"TOREE | AAC | TEEE SEE Tac Wil (OTAHE. TGS, Dapc O¢) WLAR 42 | x96% |
CTOSBN | TAac | VEEE B2 1 {ac WIF| (BOMHE. WGS9, 9800 do) WLAN a5 [2a6%
V0560 | AAG | JEEE BOZ.11ac Wikt 1600z, MGS0, 9900 60) VWLAN 48 | £a.6%
10555 | AAG | TEEE 802116C WiFi { 1602, MIGS1. @9ps 60] WLAN A7 | 298%
V0556 | ANG | TEEE 802 118C WiFi {160WRS, G52, Bpo o) WA 850 | 296%
10557 | ANG | JESE D021 18C WIF1 | 160MH. MGS3, WIp0 6c) WA 652 | 206%
"T0558 | ANC | TEEE B02.1 1A% WiF) { 160N, MGS4, 99pc 0h) WA B61 | +96% |
0560 | AAC | JEEE 507,118 WiFl | 160MHZ. MCSS, B0p0 o) WO 873 | 186%
10567 | AAC | IESE Ba2.11ac WIF) { 100WIHz. MCS7, D9po doj WLAN BSE | 296 %
TVOOEE | AAC | JEEE BOZ 110G WIFI | 160MHZ MCSS, Yepe da) WLAN 660 | 206 %
08 | AAC | TEEE G2 tac WIFT {1608 WESE, G8pe do) WLAN 677 | :88%
VG884 | Aac | JEEE BELTTg WIFI 24 GH: (DSSSOFOM. 3 Mbpn, 06pc de) WIAN 635 | +0.06%
IG5 | AAC | JEEE D03 1 1p W 3 & e (DRSSOF DM, 12 Mbps, B0pe de) WA BAE | +06%
V0566 | AAC | IEEE BOZ 710 W 2 @ GHz (DSSS-0FOM, 11 Mbps, Bepe de) WLAN G5 | +06%
V0567 | AAL: | IEEE B0Z,19g YW 2 4 GHE (DSSS-OFDM, 24 Mbpe, B8pe te) WUAN BO0 | +96%
V0668 | pAC | IEEE 802,170 WiFi 2.4 GHz (DSSS-OF DM, 36 Mbps, Dope 6c) WLAN a7 | Fa6%
VOGEB | AAC | IEEE 807,110 Wik 2.8 GHJ (DG55-0F DM, 48 Mups, 09po o) WLAN B10 | £96%
V0870 | AAC | IEEE BOZ,11g Wi 2.4 Girlz (DSS5-OFOM, 54 MEps, 99pe 6e) WLAN B30 | +96%
CVOBT1 | AAC | IEEE B2 11D Wik 2.4 iz (DSS5, | Mbps, B0pe ) WLAN 198 | £46%
V0572 | AAc | IEEESEZT7b Wil 24 51z (D555, 7 Mbps, 0pe doy WLAN i9a | +96%
V678 | aAC mm@ma VILAN 188 | £95%
10574 | aac | JEEE 802,115 Wi 2.4 Gz (DSSS, 11 Mbps, S0pc dc) WLAN 198 | 29.6%
0576 | AAC | IEEE B02.110 Wik 2.4 GHz (D5SS-OFOM, § Mbpa, S0pe te) WLAN 859 | 296%
V0576 | AAC | IEEE 802110 Wir 2.4 Griz (DSS5-OFOM, 8 Mbps, S0pc de) WLAN 860 | £96%
V0577 | AAC | JEEE 802,119 YWirs 2.4 GHz (D9S5-0FDM, 12 Mbga, S0ps oc) WLAN 390 | £96% |
10578 | AAD | IEEE 802,110 Wi 24 GHz (DS95-OFDM, 10 Mips, Bope de) WLAN 849 | £0.6% |
"T0679 | AAD | IEEE B0Z.110 YW 2 4 Gz (DSS5-0F0M, 24 Wibgs, Bope o) WLAN 836 | t06%
AAD | TEEE 02110 Wikt 2.4 Griz (DEGS-OFOM, 36 Wb, 50pe 66) WILAN 876 | £9.6% |
10687 | AAD | IEEE B02.11g Wi 24 GHZ (DS55/OFOM, 48 Mbps. 90pe 60) WLAN 38 | +96%
10582 | AAD | IEEE B02.71g WIS 2.4 GHz (DSS85.OFDM, 54 Mbps, S0pe 62) WLAN 667 | +96%
10583 | AAD | IEEE BO4. 17 WiF1 5 Griz (OFDM, § Mbps, 30pc dc) VILAN 859 | 96%
10564 | AaD | JEEE BOZ 11ah WiFl 5 GHz [OFDM, 8 Mg, Sipe do) ViLAN 860 | 296 %
70585 | AAD | |EEE 802,113 WiFl 5 Griz (OFDM, 12 Mbpa, B0pc dej 70 | £96%
10586 | AAD I_E’_EE B0Z.11aM Wiri 5 Griz (OFDM, 18 Mbpe, B0pc do) WLAN 549 | 206%
VG087 | AAA | IEEE 802 118N Wirl 5 GHEZ (OFOM, 24 Mbps, B0pE 96 335 | 206%
"VOSEE | AAA | IEEE BOZ 11N WiFl 5 GHZ (OFDM, 38 Mbpe, B0pe dcy WLAN A76 | £96%
AAA m Mbpa, BOpe d6) WLAN 835 | =96%
(10580 | Aaa {OFDM, 54 Mbpa, BOpC A0} VALAN Ah7 | 206%
10697 | AAA i:ém’“znrmm &) WUAN 563 | s96%
10502 | AAA | JEEE B0Z.11n (MY Mized, SOMHe, MACS1, 9000 oa VLN I8 | 206%
10593 | AAA | IEEE B0Z.11n (HT Mixed, 20MHz, CS2. Spc o) VAN 62 | z06%
10589 | AAA | JEEE 802,110 (HT Mixed, 20MHZ, IACS3. 809 do) WLAN 874 | =06%
VOBBT | AAA | IEEE 802,970 (HT Mised, 200, MG, G0pt 06 VAN 074 | 206 %
10586 | AAA | IEEE B02.91n (HT Mied, 20MHa, 1AC55. 9000 05) VAN 871 | 286 % |
V0587 | AAA | IEEE 802.11n (HT Mixed, 200z, 1ACS6, 900 05) WAN 872 | 206%
VG508 | ans | IEEEBEETIn (HY Mied, 20z, 1CST, 9050 00 WIAN 850 | 206 %
0599 | AAA | JEEE 802,110 (HY Mived, S0MHz, MOS0, 000 6o VLA a7 | 296%
10900 | AAA | TEEE 802,110 (1T Mioed, S0MItz, 1ACS1. 9990 o2 VALAN 468 | 206 %
TOB01 | AAA | JEEE BOZ11n (HT Mined, 40MHZ, W52 Spe oc VAN 882 | 206%
10602 | AAA | JEEE 802110 (HT Mived, A0MHZ, MCS3, 9000 oc) ViLAN 954 [ :96%
VD03 | AAA | TEEE B02.110 (HT Mined, 0MHZ NGSA. 9000 00) WLAN 903 | £86%
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TTO004 [ AAA | TEEE S0211n (HT Miand, ACNHZ MGSS, B0pt 9¢) WAN B76 | 295%
10806 | AAA | JEEE 802170 (HT Med, 40MHZ MCS6, 80pc 9¢) WLAN BA7 | 206 %
10806 | AMC | JEEE 802,110 (HT Mund, A0MHzZ, MCS7, S0pc dc) WLAN 682 | 206% |
TORO7 | ANG | TEEE 8071 1ac WIF] (20MFHz. MCS0, B0pe 40) WLAN BOA | +06% |
10608 | AAC | IEEE B02.11ac WIFl {208z, MCS1, S0pc dc} WLAN 877 | +96%
"TOB0 | AAC | JEEE BOZ.1ac WIFI 20Nz, MCSZ, Gipe da) WLAN BAT | $96% |
TTOBI0 | AAC | EEE 802.11ac WIFI [20MHz. M5, S0pc da) WIAN BJ6 | 106%
10817 | AAC | TEEE 802 77ac WPl (20MHz. MCSA, B0pe dcy WLAN B0 | £0B%
0612 | Aar | JEEE BOZTac Wiri [20MHz, MCSS5, B0pe de) WLAN B77 | £9.6%
30613 | AAC | JEEE B02.11ac WiFi (20MHzZ, MGS6, 00pe 063 WLAN 884 | 106%
30614 | AAC | IEEE B02.118c WiF) [20MHE MCST, B0pe 0c) WLAR §50 | £96%
0615 | pAC | JEEE 002 116 VAR (Z0MHZ. MCS8, 00pe (6) VLA 582 | £96%
"N0618 | A | IEEE B0Z,1168 VIR (40MHz, MCSD, B0pe dc) WLAN 882 | t96%
TI0617 | AAC | IEEE 802 11a0 ViF (80MHZ. MCS1, 00pe te) VILAN 881 | 205% |
TI0818 | AAC | IEEE 801 1Az YFI (40MHz. MCSZ, G0pe dc) VALAN 858 | 20B%
10618 | pAC mm(mm WLAN 385 | 296%
V060 | AAC Tiac WUAN 887 | =96 %
Ti0aE | AAe r::rmnxmumk Mcsﬂ:p.oa WLAN W77 | 206%
V0622 | Aac | IELE BO211ac Wi (ADMIH, MACSE, 9000 o2 WA HEE | 256 %
10823 | AaC | IEEE G021 Tan Wil (40MHE MCST, 80pc dg] WA Wag | 206 %
0629 | AMG | VEEE B2 1180 Wik (A0MIHZ, WGSA. 90T 00 WOAN ok | +06 %
10825 | AAC | EEE 8021 1aC Wik (AOMIE. MICSS, B0pG 0¢) WILAN B90 | 2084% |
10826 | ANG | TEEE 8021180 Wil (B0WHZ. MCSD, B0pE 06| WLAN BAS | 200%
TOBAT | AKG | TEEE B02.11a0 WIFI (E0WHZ, WMICST, TOpE 961 WA B8B | £90%
70028 | AAG | IEEE 02,1 1ac WIFI {(B0WEHE, M52, BOpCac) WIAN B71 | 106%
TO2E | AAC | [EEE 3332 11ac WIF] {BOMFE. MCSA, B0pe 0 WEAN BA5 | 4006% |
"T0890 | AMG | IEEE B32.11ac WIF| (SONELz, MCS4, B0pe de) WLAN B72 | 206%
V0831 | AAC | JEEE 832,170 WIFi [BONFIz. MCSS, B0pe o) WLOAN f41 | +96%
10837 | AnC | JEEE B02.11ac WiF) [E0MHz. MCSD, Blpe dop WIAN 874 | +96%
10833 | AAC | IEEE B02,116¢ Wil (BOMMZ MCS 7, B0pc da) WIAH 883 | +96%
10634 | AAC | EEE 02,1760 VIIFi (B0MHE MCSH, B0pe dc) WOAN BH0 | $96% |
70635 | AAC | 1EEE 802, 118¢ WiF (BOMHZ, MOS0, 0pe dc) WLAN 881 | +96%
10638 | AAC | JEEE B0Z.1 1ac WIFI (160MHz. MGS0, B0pC 06) WLAN BO3 | 298 %
10837 | AAC | JEEE 802,11a0 WIFI | 160MHz, MCS1, 90pe 00) WIAN 879 | 90% |
i AAC | IEEE 802.110c WIFI [ 180MHz, MCS2, 00pe 66) WLAN BU6 | 496%
10838 | AAc Tiac Wikl | 3 dc) WILAN 886 | +90%
CTOHAD | Aac | JEEE S Tiac WIFl (160WIiz, MCSA, S0pc dc) WLAN 898 | +96%
10647 | AAG Tac 1 7 5] TWLAN 906 | +96%
10642 | AAC | IEEE BOZ.11ac WIF { 160MHz, MCS8, Bdpe dc) WLAN 906 | £96%
10643 | Anc | JEEE BOZ,17ac VAFI (180MHE MCST, Bpe de) WLAN 889 | +96%
10644 | AAC | IEEE B0Z.178¢ VAT (100MHE, MCSB, Bope de) 905 | 06 % |
"TOBAE | AAC | TEEE B0Z2.176C VAR (100MHz, MOS0, B0pe 6c) WA 911 | 296% |
T0646 | AAC | LTE-TDD (SO-FOMA, 1 B, 5 MHZ, GPSK. UL SU=2.7) LTE-T00 1106 | £90.6%
| 10647 | AAC | LTE-TDD (SC-FOMA, 1 RB, 20 Mz, QPSK. UL 5ub=3.7) TE-T00 1190 | 296%
AAC | COMAZI00 (1% Advanced) COMAZO00 345 | £06%
10652 | AAC | LTE-TDD ETM LT, Ciippirg <4 ITE-TOD 681 | t96%
10853 | Aac | LTE-TOD (OFDMA, 10 MHz, E-TM 3.1, Clipping 44%) 7e-700 742 | £96%
10654 | AAC | LTE-TDD (OFDMA. 15 MHz, E-TM 3.1, Clipping 44%) ITEYO0 | 606 | t06%
106556 | AAC | LTE-TOD (OFDNA, 20 MHz, E-TM 3.1, Clippiig 44%) LYETSH 721 | 286 %
T0B68 | AAC | Pulea Wavelorm (200, 10%) Tout 1000 | 296 %
T0858 | AAC | Pilee Waverorm (2001, 20%) Tast G99 | c06%
[ TU600 | AAC | Pulse Wavelorm (200Hz, 40%) Tel 368 |06 %
10081 | AAC | Pulse Wavedorm (200Hz, G0} Test 222 | =96 %
T0082 | AAC | Pulss Wavesorm (2001, BO%) Tost 097 | 6%
10870 | AAC | Blosiaoth Low Energy Blogiooth 219 | 296%
V0677 | AAD | IEEE B02, 1188 (20MHZ. ICS0, 90pe da WLAN 909 | 296%
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(T0672 | AAD | TEEE BOZ.71ax [20MFz. MGST, B0pc oc) WLAN Ba7 | 286%
30673 | AAD | IEEE BOZ.TVax (20MYIz. MGS4, S0pc oc) B78 | =96 %
TI0674 | AAD | IEEE BOZ.1 1ax | 20MHz, MCS3, 80pc dc) 674 | 206 %
TA0675 | AAD | IEEE BOZ,1 a4 [20MHZ. MGSA, 909 6c) WOAN B9 | 296 %
10676 | AAD | IEEE B02.11ax (20MHZ. MCSS5, 90pc 0¢) WLAN B77T | 265 %
TI0677 | AAD | TEEE B0Z. 118X [20MHz. MCS8, 90pe 00) WLAN BT | 296% |
TY0678 | AAD | IEEE 02,1 1a% (Z0MHz. MCST, G0pc 1C) WLAN B7h | =64%
TI06T8 | AAD | IEEE 802.11ax [20MHiz, MCSE. 9000 0C) WA B8B | +96 %
TT06E | AAD | (EEE B02 T Tax (20Mz, MESE, 85pc de) WLAN BAD | 208 %
V0681 | AAG | JEEE BOZ 11 (SUMHE, MCS10. 900 do) WA 662 | =96%
10652 | aaF | IEEE DOZ.11ax (20MHz, MCS11, B0pc oc) B83 | 206 %
T0683 | AAA | IEEE B0 11ax (20MHz, MCI0, @8pc te) WOAN 642 | 206%
TEEA | pAC | JEEE BOZ.1 18 (20MHZ MGS1, Gape 6e) WA 826 | 206 %
10685 | AAC | IEEE 602 1 1ax (20MHz, MCS2. 9 ) WLAN B33 | +06%
"I0688 | AAC | IEEE D02, 11a% [20MHZ, MCS9, 99pc 00) WLAN B28 | 296 %
| T0EET | AAE | IEEE 002,115 [20MHz, MCSA, 9995 00) WLAN BA5 | 1686 %
TS | AAE T1ax (20MHz, MCS5, 990 60) WLAN 829 | 106%
"Y0REE | AAD | IEEE BOZ T 1w [Z0MHz. MOSE, 9900 5e) WA BAE | 208%
"TOR0 | AAE | IEEE D021 1ax [2OMHE, MCST, 9990 05) WLAN 829 | +96%
1068 | AAB i [20MHz, MCSE. 9390 o2) WLAN 825 | 196%
10602 | AAA | ICEE BO2.1 fax (20N Lz, MCSE, $80c oc) WLAN B39 | 106%
10605 | AAA | IEEE D021 Yax {Z0MHz, MCE10, G80c do) WLAN 826 | 198
TOB4 | AAA | IEEE BOZ, 1 fan (20MHz, MCS11, B8pc da) WLAN BAT | 296%
VOBWE | AAA | IEEE B02.11ma (4OMHE, MCS0, 990 02) WiAR B8 | 200%
TOES0 | AAA | IEEE 00,1 187 (S0MHz, MCS 1, 0096 06 WIAN 801 | 296% |
V06T | AAA | TEEE B02,1 1A% (40MHz, MCS2. 90p% 64) “WLAN B61 | 246% |
T0088 | AAA BOZ1 1ax (MIMHz, MCS3, 0000 00} WLAN 580 | 298%
10085 | AAA A (L0MHz, MCS4, 9000 o) WLAN 882 | t96%
0700 | AAA T €Mz, MCS8. a0pc oa) WAN 873 | 296%
70707 | AAA | JEEE 02,7 Tax (40MHz, MC28, 99pc 96 WLAN 886 | 96 %
10702 | AAA | JEEE D021 1ax (4OMHz, MCST, B0pc o) WLAN BI0 | £96%
10703 | AAA | IEEE BO2.1 ik (AOMHzZ, MCSS, 80pz de) WLAN 882 | 296%
VG704 | AA% | IEEE 802.11a% (AOMHE, MCS8, 90pc de) WLAN BA6 | 96N |
10708 | AAA | IEEE 802,178x [#0MHE, MCS10, B0pc 05 WLAN BAO | +90%
VG708 | AAC | 1EEE Ba2.11a% [40MHZ, MGS11, 90pc 02 WILAN BO6 | +96%
TI0707 | AAG | TEEE 8321 1ax (40N, MCS0, 9906 6e) BaZ | 298 %
0768 | Aac TTax (40MHz, MCS1, 99pe o) B55 | +08%
10709 | AaC | IEEE B32.1 lax (40AFE, MCSZ, 995 05) WLAN B33 | 298 %
0710 | Aac ax ac) WLAN B20 | 198 %
0711 | Aac % (A0MHz. MCSd, 8800 o6 WLAN 830 | 208% |
0712 | AAG | JEEE BGZ.11ax (40MFLz. MGSS, 9300 oc WLAN 867 | 296% |
Y0713 | A | TEEE BO2.11a% (A0WHE, MCSE, 5500 o) WLAN B33 | 296%
NGTIA | ARG | TEEE B02.11ux (40N MCS7, 890e 6c) WIAN 826 | 100% |
0715 | AAC | SEE 021 Tax (A0MFZ MCSB, 890 do) WAN 645 | £98% |
"T0718 | AAC | IEEE 502 113% (A0WELZ, MCS0, 09ps 0e) WiAN B30 | 206% |
0717 | A T1ax (A0WHz. MGS10, 9e 00) WLAN BAE | 266% |
10718 | AAC | IEEE B0 11ax (AW, MCS11, 99p% 64) WOAN B24 | 298% |
0738 | pac Tiax( 5, 90pc 62 WLAN Bal | 208% |
70730 | aac | IEEE G021 1ax (B0MMz. MCS1, B0pc 60) WLAN 687 | 2106% |
V0721 | AAC | IECGE B0Z.17ax (B0MHz. MGS3. Spe de) WLAN B76 | £06% |
TG722 | AAC | EEE 802 118X (BOMHE MCSY, B0pc de) WIAN B55 | 208% |
AAC | EEE B0G.113% (B0MHE. MCSA, Bope o) WL 870 | £04 % |
"T0724 | AAC | IEEE BOZ 11ax (BOMFZ MCS5, B0pe ¢, BO0 | 206 % |
70735 | Aac | IEEE 8021 1a% (BOMHZ. MCSB, D0pe 0 874 | 266% |
10726 | AAC lax 7, B0po 6c) B72 | 206%
0727 | AAG ax . Bope 66) 666 | 1065 |
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(10728 | AAC i &) VILAN 196% |
10729 | AAC £ 03,1 73x (B0MHz. MCS10, 80pc daj WLAN 186%
"I07 | aac | IEEE B0Z 11ax (D0MHe, MCS11, B0pc 46 VLA 19.6%
"TOTS1 | AaC | EEE 8021 1ax (D0MHE. MGS0, 09pc 96) VILAN T956%
0782 | AAC | JEEE B0Z 118X (BOMHZ, MCS1. 99pc 95) VILAN +96%
10733 | AAC | IEEE 5021 1ax (B0MIHZ. NGSE, 99pC 90) WLAN +96 %
0738 | ANG | TEEE 8021 1ax (B0, MCS3, 99pc dn) WLAN 96 %
0736 | AAG | JEEE B02 1 1ax (AOMHZ. M54, Bdpe dc) WO 06 %
TI0738 | AAC | TEEE B021 1ax (BOMHz, WLSA, SUpe do) WU +96%
TO73T | AAC | EEE 121 lax (Mo MGSE, Blpe do) WA 00 %
10738 | AMG | IEEE 802 11ax (AWM. MCST, S8p0 de) WLAN 206 %
"VGTIE | AAG | JEEE &0 11a% (0OMHEZ MCSH, Gope ) WLAN 106 %
"I6740 | AAG | EEE 502110 (BOMHZ. MCS0, 99pe d0) WU i66%
10741 | AAG | JEEE 902.1 Tax (BOMHZ. MOS0, 2900 60 WLAN 206% |
TOTAZ | ANG | TEEE 8021 53R (BOMHZ. MCS1 1. 9900 06 WLAN $06 % |
10743 | AAC | JEEE 82,1 Tax { 160MHzZ, MGS0, 3000 G0 WLAN +96% |
V0744 | ANC | IEEE B02,15ax {100MHz, MCS1, 90p oo WIAN 206 %
10748 | AAC | IEEE A02.11a [ 160MHz, MCE2. 3o doj WLAN +06% |
TVGTAB | AAC | IEEE 8021 tax (100MHz, MIS3, 9po do) WLAN +96%
10747 | Aac | IEEE 5021 9x {160Mitz, MESE, Bipo oz WIAN 196N
TS | Aac | TEEE BOZT Tax (1GOMHE. MESS, Bpe dof WOAN s06%
"TOTH8 | Anc 3iax |1 G0MHz, MCSH, B0pe di) WLAN £90N
VTS0 | aac | JEEE BO21ax || 0OMIE. MCS?, Uipe do) VILAN S06%
10761 | Aac | IEEE BOZ11ax (100MI, IMCSE, B0pe da} VALAN F0.6 %
10752 | Aa | IEEE 002 11ax (100MIRz, WCSD, 90pe da) VALAN 06%
0753 | AAC | EEE BOE 1 1a% (1GOMIE MCS10, D0pc 06) WLAN =05 %
075% | AAC | IEEE B0 11ax (1G0MHZ, MGE11. 00pc 00} VAN 96 %
10755 | AAC | IEEE BOZ 11ax (100MI4z, MCS0, B9pC dc) VAN +06%
0758 | AAC 712 (100MHT, MGE1, S8pc do) WA s06%
0757 | ARG | JEEE BOZ11ax (1 GOMIHE. MCS2, 8800 oc) AN 196 %
70758 | Aac Tiax (100MIMz. MCS3, S6pe do) WLAN 106 %
TI0750 | aac | IEEE B2 11ax (1B0MHE MCS4, S8pe dc) WO 206 %
V0760 | Aac | TEEE G021 1ax (TGOMFE MICSS, B0pe dc) WAN T98% |
V0761 | AMC | SEE 602 114K (160MHE MGS6, 2356 06) WA 06 % |
0762 | AMG | EEE 502.115x (1 GOMFE MGST, 09p% 06 WLAN 06 %
TI0763 | AAC | ISEE B02.11ax (1GOMHI. MCSB, Yope: 0¢) WL +96%
"TOT8d | AAC | EEE 802110% (1 B0MELz, MICSH, 99pc 6c) WLAN +08%
"VOTEE | AAG | EEE B0 11ax (160N, MCS10, 850 &) WLAN 96 % |
10768 | AAC | Tax 11, e io) WL 2188 %
TNOT8T | ARG | SG MR (CPIOFDM, § 5. 5 Mz, GPER. 18 &4z SENR FRT TO0 | 100% |
0768 | AAC | G MR (CP-OFDM, T RS, 10 Mz, OPEX, 18 kH2) 106% |
TI0763 | Aac | 5C NR (GP-OFGM, 1 18, 15 MHz. QPSR 15 ki) 108% |
T | AMG | 50 MR (CP-OFOM, 1 . 20 Mz, OPSA. 15 kHz) 196 %
V071 | AAC | 50 NR (CP-OFOM, 1 RS, 25 MHZ, QPSX, 15 W) SENRFRTTED | " 208% |
TI0777 | AAC | 50 MR (GP-OFOM, 1 RS, 30 MHz, QPSK. 15 W) +66%
0773 | AAC | 56 NA (GP-OFOM, 1 5. 80 MRz, QPEX, 15 0 $96% |
10774 | AAC | SC NR (CP-OFOM, 1 RS, 50 MHz, OPSK, 15 kHz)] 106 %
TIPS | Anc | 56 MR (CH-GFTM, 50% RB. & Mz, GPaK, 15 W) 160% |
TT0778 | AAG 1 WG 190 % |
TN0777 | AAC | OB NR (CP-OFOM, 505 RB. 18 Wiz, GBS T8 W) 160% |
0778 | AMG | 55 N (CROFOM, 50% RE. 20 MHz, PSR, 15 KHe) 106%
T | Anc | 50 VR (CP-OFOM, S0% B, 25 WHz, OPSK, 15 kHE) 106 % |
10780 | AAC | 50 NR (GP-OFDM, 50% AB. 30 MHE, QPSR 15 hHz) 296% |
G781 | AAC | 56 MR (CP-OFOM, S0% RE. 40 MRz, OPSK. 15 31 T06% |
V6T | AnG | 55 NR (CP-OFDM, G0 RS, 50 MHz, OPSK. 15 NHa) F96N
AAG | 56 NR (CP-OFDM, T00% 1. 5 Wiz, OPSL 16 04) T90%
Cenificate Mo EX3-7683_Jul21 Page 200f23
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TIOTBE | AAC | TG MR (CR-OFDM, 100%, RS, 10 MH=. GPER. 15 W) GONRFRITOD | 829 | £96% |
10785 | AAC | BG N (CPIOFDM, 100% RB, 15 Mz, QPEK. 15 W7) SGNRFRITOD | BAD | 286 % |
CVOTEE | sap | G N (CP-OFDAT, 100% K8, 20 Mz, OPSX. 15 w1 SGNRFRITOD | 835 | 296 %
V787 | AAG | 53 MR (CECOFDM, 100% BB, 25 M. QPSR 18 oiz) EERNRFRIYOD | 844 | 206%
V0788 | AAG | B MR (CP-OFDM, 100% RD, 90 Mz, GPSA. 15 Bz BGNRFRITOO | 839 | +06%
V0788 | AAG | 50 N (CP-OFDM, 100% RB, 40 Mz GPSK. 15 WHz) GENAFRITOD | 837 | 19.6% |
0700 | ApG | 50 NR (CR-OFDM, 100% B, 50 1Hz, QPSK, 15 KHE) SGNRFRITDD | 840 | 396% |
V0791 | AMC | 5O NI (CP-OFDM, 1 RB, 5 Mz OPSK, 30 kHz) SGNR FR1TDD | 7685 | +96%
TA0TE2 | AAG | 96 NR (GP-OFDM, 1 RB, 10 MHz. OPSK, 30 kHa) 5G N FR1 100 T2 | +96%
0793 | AaC | 5G N (CRAOFDOM, 1 B, 16 Wz, GPSK, 30 kHz) SGHRFRITO0 | 785 | 205%
VG794 | AMC | %0 NR (GP-OFDM, 1 RE, 20 Wiz, GPSIC, 30 hHz) SGNRFRITOD | 782 | £86%
o | AAG 5 30 Hz) HGNRFRITOD | 78B4 | £96%
0798 | Ane ic ) AGNRFRITOD | 762 | 296%
V0797 | Aac | 5G NR (CP-OFOM, ¢ RE, 40 Mz, GESK_ 40 hiez) IERRFRITOO | 0,01 | £96%
10798 | ANG | 50 MR (CPOFOM, 1 RB, 50 MHz, GPSK. 00 ) BENRTFRITOO | 780 | 96%
V07098 | AMC | 56 NR (OP-OFOM, | RB, 80 MHZ GPSH, 30 hHa) BG R FRT TOO 783 | +968%
TI050T | AAC | 50 MR [OP-OFOM, 1 RB, 80 MHE QPSR 30 NHz) BG N PR 100 780 | £96%
T | AaG | 50 MR (GPOFOM, 1 18, 90 WHE. PSR, 30 hHE) BCRRTRITOO | 787 | t95%
10803 | AAE | 55 NR (GP-OFOM, 1 RE, 100 MHz, QOP5I. 30 RH2) 6G N R 100 703 | t95%
70858 | AAD "N [CP-OFOM, 50% HB, 10 MHz. OPSK, 30 KAz} SGNRFRITDO | 638 | 68%
808 | aan | SCNHTEIOFGM, B0% RB, 16 MH= OFSK, 30 kHZ) 56 NR FR1 T00 A7 | +96%
0600 | AAD | 56 NR (CP.OFGM, 60% R0, 30 Wiz, GESK, K, 30 kHa) EG N FRT 100 B34 | 206%
10810 | aAD | 50 NR (CP-OFOM, 50% AH, . OFSIK, 30 kHZ) 56 1 Pl 100 B34 | +06%
10812 | AAD | 5G NIR (CP-OFOM, B0% RB, 60 MFz, GPSK, 30 kHz) 5G IR FR1 T00 B35 | 25 %
TVGBIT | AAD | 5G NIR (CP-OFOM, 100% RB. & MHz, GESK, 50 ki) 56 N PRI TOD B35 | +00%
10510 | AAD | 50 NR (GP-OFOM, 1 'ﬁ‘i'ﬁmm@%ﬂ‘iﬂm =G R PRI TO0 B34 | +65%
10818 | AAD | 5G MR (CP-OFOM, 100% RB. 15 MHE OPSK, 40 KHz) EENRFRY TO0 B33 | 286%
TIORM | AAD | 50 NR [CP-OFOM, 100% RB, 20 MHZ GPSIL 30 hHz) TENR TR TOD B30 | 290%
TI0821 | AAC | 50 NR (GPOFOM, 100% B, 25 MHZ. QPSK, 30 kHz) SCNRPRITOD | 841 | 106%
1 AAD | 506 NA (CP-OFOM, 100% A8, 30 MHZ, QPSK, 30 KHz) EGNR PR TOD 841 | 200%
10823 | ARG | 5G MR (GP-OFOM, 1007 RB, 40 MHZ. GFaK, S0RR) | B36 | 196 %
0624 | Aap | 5G MR (CR-OFDM, 100% RB, 50 MHz, OFSK, 30 W) SGNRFRITOD | 839 | 206% |
5 | AMD mum SONRFRITOD | 641 | 206% |
157 | AAD SONRFRITOD | BAZ | 206 % |
0828 | AAE _(cwmmﬁ 20 Mz, Mn&) 506 NR FR1 TDD B43 | £+95%
TV0E2 | AAD P B, 100 MHz, [SGNRTRITOD | B40 | 6.6

&% | AAD mm SGNRFRITO0 | 763 | 256 % |
V0N | AAD (2 1 Re. 15 MHz, QPSX, 60 NHz) &G NR FR1 100 773 | 286 %
10652 | AAD [ 1 RS, 20 &0 NHE) SGNRFR1 10D 770 | 290%
TVOBAS | pap | B0 N (CP-OFOM, 1 8. 25 WAz, OPSR, 60 W) SCNRFRITOD | 770 | 206% |
R ES L TRE, 3 0 WRzZ) [SGNRFRITOD | 775 | 2068% |
10835 | anp | SGNRY 1 0 WA) [SGNRFRITOD | 770 | 206 %
10838 | paE | 50 NR{CP-OFDM, | A8, 50 Mitz, OPSK. B0 W) | SONRFRITOD | 766 | 296 %
10837 | A0 | SO NR(CP-OFDM, 1 18, 80 Milz, OPSK. &0 i) SG MR FRT T00 THE | 206%
T0B38 | AAD | 50 MR (CP-OFDM, 1 RS, 80 MHz, OGP, 60 ) 5G N PRl T00 70 | 266%
TTOBD | AAD | 56 VR (CP-OFDM, 1 RS, 90 MH2. OPSK, 60 i) G R PR 100 T6T | 296%
10847 | AAD | 5G NR{CP-OFOM, 1 B, 100 MHz, OPSK, 60 hHz) 56 NR FR1 TDO 771 | 2356%
10843 | aaD { | G0% AB, 15 MHZ. GPSK, B0 kHz) BENRFRITOD | 64D | 206%
TO0H | aap | U W (CP-GFOM, 5% B, 20 Wz, GFSK. 50 Hiz) SENRFRITOD | B3d | 286%
10846 | aaD | BG NI (CRLOFDM, B0% RB, 30 MHz, GPSK, 60 kHZ) G NR FR1 TDD 841 | 200%
10854 | aaD | 50 NI%(CP-OFDM, T00% RB, 10 MHz, GPSK, 60 hRz) 5GNR FR1 100 831 | 206%
(70855 | AAD | 50 R (CP-OFDM, 100% R, 15 MHz GPSK, 60 W) | SOMRTRITOD | 636 | 256% |
10856 | AAD | 50 MR {CP-OFDM, 100% RB, 30 MHz. GESK, 60 kFAx) SGNRFRITOD | B37 | 296 %
"TO8ET | AAD | 5G IR (CP-OF DM, 100% AB, 25 MHz. CBSK, B0 k) %G MR PR 10D B35 | £06%
OBSE | AAD | 5% N (CP-OFDM, 100% RB, 30 MHE. OPSK, 60 hHz) EGNRFRITOD | BA6 | 206 %
TTOBSE | AAD | DG NI (CP-DEDR, 100% RB, 40 WHZ QPSK, 60 Riz) SSNR PRI 100 B34 | 166%
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V08B0 | AAD | 5G NR (CP-DEDM. 100% RS, 50 MHz, OPSi. 60 AT 5G NR FR1 TOD AT [ 26694
(70861 | AAD | 56 NR(CP-OFDM. 100% s, 80 MH3, QPSK. 60 W2 SGNARFRITOD | BAD | +06%
TOEES | AaD | B4 NI (CO-OFDRA. 100% R, 80 Midz, OPSK. 60 WHE) ZSONRFRITOD | B4l | 406%
00 | Aas | GG NR(CP-OEOM 1007 RS, 90 M=, PSR, 80 hHz) SGNRFRITOD | 037 | 408 %
90885 | aaD "mmmm SGNRFRITOD | 841 | 106%
0686 | pap | 50 IR GF O, 1 FE 5P SENRFRITOD | 566 | 100 %
V0688 | AAD mﬁmmwm&bﬂ SEWNRFRITOD | 580 | 108 %
TI06ED | AAD | 56 VR (DF T-5-OFDM, | B, 100 MAZ OPSK, 520 kHz) SGNRFRZYOD | 575 | t06%
TI0ET0 | AAD | 5 NR (DFT--OFOM, 100% 1B, 100 Mz, QPSK, 120 Wz) SGNRFR2TOD | 586 | +96 %
TVCETT | AAD | G R (DFT-5-OFM, | RB, 100 MHz 160AM, 120 842) | SGNRFRITOD | 876 | +06%
V0872 | AAD | 50 1R (DF T--0FDM, 100% RB, 100 MRz, 16QAM, 120 KHx) SGNR FR2 10D GA2 | t06%
V0673 | AAD Wm W) SGNRFR2TOD | 681 | +96%
@7 | AaD , 100% RB, 1 W) SANRFRITOD | 665 | +90%
TI0675 | AAD mw) SGNRFRZIO0 | 7.8 | £08%
TEBT0 | anp | 50 R (CP-OFDM, 100% RE, 100 Mz, OPSK, 120 4z SGHNRFRZ D0 | 639 | +90%
0BT | AAD | 50 IR (CP-OFDM, 1 AD, 100 MHiz. T00AM, 120 1z} GGNRFAZIO0 | 7.85 | 295 %
V0678 | AAD | 50 N [GP-OT DM, 100% RD, 100 Mz, 160AM, 120 ki) BGNRFRZTOD | 841 | £0.6%
IR0 | AAD | S0 MR ICP-OFDM, 1 RE, 100 Mz, BEOAM. 124 Bix| G HA FAZ TO0 812 | t98%
| D sum(c?-omu. 100% =B, 100 NHL SU0AN, 120 hHz) s N PRz TDD 838 | t96%
TI0EST | AAD | 56 N (OFT-5-OFOM, 1 RS, 50 MHz, GPSK, 120 hHz) BG HR PR Y60 575 | £96%
6E& | pAD OFfw . 100% RB, 50 GPSH, 120 hHL) 5G NR Frz TOO 585 | +06%
i ARD WW%WW”TN £0.6%
TS| AaD | B8 N (DFT-5-OFOM, 100% RB, 50 M. 160AN, 120 KHZ) G NI FR2 10O 653 | £9.6%
0085 | Aap | 545 N (DFT-5-OFDM, | RB. 5) MHz, SA0AM, 120 £147) SGNRFRZTDO | 661 | £0.6%
10888 | AAD | 50 NI {DF 1 -2-OFOM, 100% AD, 50 Mz G40AM. 170 W2) SGNRAFRZID0 | 6 6%
V6887 | Anp | G NR (CP-OFDM, 1 B, 50 MHz, GPEK, 120 WHz) SGNRFAZTO0 | 778 | 96 %
0828 | AAD | 5G N (CR-OFDM, 100% RB, 50 bz, OPSK, 1200431 | SGNRFR2T00 | 835 | 2965 |
(T0BES | AAD | 50 N (CP-OFDM, 1 R, 50 MHZ. 190AM. 120 %Hz) G NR FRZ 700 B2 | E9EN
(V08B0 | AAD | 5G N (CP-OFDM, 100% RB, 50 MHE T60AM, 120 ki) G NR FRZ TDO 40 | t06%
10891 | AAD | 5G R (GP-OFDM, 1 RS, 50 MHE. GARAM, 120 krz) BANRFRZT00 | 843 | £98%
"T088C | pAD | BG NR (CP-OFDM, 100% RB, 50 MHEZ GAOAM, 120 Az SGNAFRZ 100 | 841 | £9.6% |
AAD [ |1 RE, 5 MHZ, OPSK, 30 kH2) IENRERITOO | 566 | £96%
10668 | RAD | OFT5 1 RS, 10 MHz, . 30 KHZ) SERRFRIYOO | 567 | £96%
10888 | paD | BG N (DF T-5-OFOM, 1 RB. 15 MHz, OPSK, 30 W) 66| 567 | t96%
10000 | pap | BG NI {DFT-5-QFDM, 1 RS, 20 MHz, OFSK, 30 Kz) SGNRFRITDO | 568 | £0.6%
70007 | AAD | 5G MR JDF T=-OFDM, { Rl 25 Mz, DESK, 30 kFa) SGNRFRITDO | 568 | =06%
10902 | AAD | 5G NR(DFT-S-OFOM, 1 F8. 30 MHz, OFSK. 30W%2) | 5G NA FR1 100 £0.6%
10003 | AAD | 50 NR(DFT-5-OFOM, 1 RS, 40 MHz, GPSK, 40 kid) SGNRFRITDO | 468 | 29.6% |
10804 | AAD | 56 NR (DFT-5-OF0M, | RS, 50 MHE, CPSK, 4 kHz) SGNRFRITOD | 568 | 9.6%
TGHE | AAD | 5G NR (DFT--GFOM, 1 8, 50 MHE, GPSK. 30 kHz) AGHRFAR1TDO | 568 | 206%
TOG0E | AAD | 5G NR(DFT-5-OFOM, 1 A5, 50 MHE, OFSK, 30 ki) NRFRITDO | 568 | +88%
10807 | AAD | 50% RB, 5 Mz, QPSK, 30 kHE 1100 578 | £95%
10008 | aAD | OG NR (DF 1 =-OFDM, 50% AB, 10 Wz, GPSK, 30 kHZ) BENAPRITOO | 5063 | t96%
10008 | AAD | 56 NR (DF T-=-OF M, 50% RE, 16 Mz, QPSK, 30 Wz) | GONRFRITOG | 586 | £96% |
10010 | AAD | 6G NR (DF T-=-OF M, 50% @B, 20 Mi<z, QPSK, 30 %z | GGNRFRITO0 | 565 | £96%
"TOITT | AAD | 50 NR (DF T--OFDM, 50% AB, 28 Wz, GBSK, 30 W7 SGNRFRITOD | 565 | £96% |
70912 | AAD | 5G NR (DFT-=-OFDM, 50% R, 30 Mz, OPSK. 30W4z) | 50 NRFR1700 584 | +96% |
10813 | AAD | 50 NR (DFT-5-OFOM, 50% RB, 40 MHz. QPSR, 0 ¥z BGNRFR1T00 | &84 | 0,6 % |
10814 | AAD | 50 MR (DFT-2-OF DM, 50% RB, 50 Wiz, QPSK. 30 Wiz BGNRFRITOD | 585 | £98% |
TI0915 | AAD | 50% 1B, 60 MMz, QPSK. 90 WHz) BENRFRITOD | 583 | t96%
10810 | aan | 56 NH (OFT<-0FOM, 50% AB, 80 MHz, OPSK. 30 1Hz] SENRFRITO0 | 567 | t00%
0817 | AAD ) 100 Mz, QFSK, 30 kHz) SGNRFRIYOD | 504 | t66%
10818 | AAD | 50 | .5 303z SGNRFR1TOD | 586 | £9.6%
10919 | AAD | 50 NR (OF 1-=-OF 0N, 100% KB, 10 MHz, OPS%, 30 011] | S0 NRFRTTO0 | 586 | t06% |
0920 | AAD | 56 NR (DFT-=-OF DI, 100% RB, 16 Wiz, OPSK, 30 1) 50 NR FR1 100 587 | t96% |
V0521 | AAD | 50 MR (OF T-s-OF DM, 100% KB, 20 Miz. QPSK, 30 1t SGNRFRITO0 | 684 | £9.6% |
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F.2 Data Acquisition Electronics (DAE4 - SN:878)

"\' In Collsboration with &\;\"'J") A PEAT
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CALIBRATION LABORATORY 2]
. I /'\\§ CM.IBRMION

Add; No,52 Hua YuanBei Rosd, Haidian District, Beijing, 100191, Chine %/ A

Tel: #86-10-62304633-2512 Fax: +86-10-62304633-2504 "/'\“ CHAS LOSTY

E~asall) endd@chinaitl oom HitpoSwww.chisatt) vy

Client : baluntek Certificate No: 221-60276
CALIBRATION CERTIFICATE
Object DAE4 - SN: 878
Calibration Procedure(s) FF-Z11-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)
Calibration date: July 15, 2021
This calfibration Certificate documents the traceability 1o national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the cartificate,
All calibrations have been conducted in the closed |aboratory facilty: environment temperature2243)°C and
humidity<70%.
| Calibration Equipment used (M&TE critical for callbeation)
Primary Standards D# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Pracess Calibrator 753 | 1971018 15-dun-21 (CTTL, No.J21X04465) Jun-22
i —
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer {éw—ﬂ'b
Revi -
eviewes by Lin Hao SAR Test Engineer :ﬁf A
Approved by: Qi Dianyuan SAR Project Leader =D\ __—
Issued: July 22, 2021

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

Certificste No; Z21-60276 Page | of 3
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Add: No.52 Hua YuanBet Road, Hasdimn District, Beijmg, 100191, Chins
Tek: +846-10-623M633-2512 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl. com Hatp-/www.chinatl en
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

+ Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results,

Certificate No: Z21.60276 Page 2 of )
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CALIBRATION LABORATORY

Add: No.52 HunYuanBei Road, Huidin Distnict, Beging, 100191, China
Tel: +86-10-62304633-2512 Fax: ~86-10-62304633-2504
E-mail: crelgchunanl. com Hutp:www.chinestl cn

No.: BL-EC21C018

DC Voltage Measurement
AD - Converter Resolution nominal
High Range 1LSB = LR MY full range = -100 . +300 mV
Low Range 1LSB= 61nV, full range = 1. 43mV

DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec

Calibration Factors X Y

z

High Range 405.327 £+ 0,15% (k=2) | 405,363 + 0,15% (k=2)

404 811 £.0.15% (k=2) |

Low Range 3.99820 4 0,7% (k=2) | 4.01188 + 0.7% (k=2)

Connector Angle

Connector Angle 10 be used In DASY system

Cenificate No: Z21-60276 Page 3 of 3
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F.3 835 MHz Dipole

*  In Collsboration with & “‘U" PR
TTL 8P e 8 g = M8
s CNAS

A& No.S52 Hea Yusmlbei Roud, Hakdism Diserit, Beijing. 100191, Chi /-\\\ R g CN-WUON

Tel: +86-10-62308033-2079  Fax: +86-10-62304633-2504 AR .\\‘ CNAS L0570
Femail enlggehinaml com hipSwwwehinatl en
Client baluntek Certificate No: Z21-60168
CALIBRATION CERTIFICATE
Object DB35V2 - SN: 44187

Calibration Procedure(s) FF-Z11-002-01

Calibration Procedures for dipole validation kits

Calibration date May 17, 2021

This calibration Certificate documents the traceability to national standards, which realize 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 certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibraton
Power Meter NRP2 106277 23-Sep-20 (CTTL, No.J20X0B336) Sep-21
Powaer sensor  NRPBS 104281 23-Sep-20 (CTTL, No.J20X08336) Sep-21
ReferenceProbe EX3DV4 | SN 3617 27-Jan-21(SPEAG N0 EX3-3617_Jan21) Jan-22
DAE4 SN 777 08Jan-21(CTTL-SPEAG No.Z221-60003) Jan-22
Secondary Standards o# Cal Date{Catibrated by, Certificate No ) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL. No.J21X00583) Jan-22
NetworkAnalyzer ESC71C | MY46110673  14-Jan-21 (CTTL. No J21X00232) Jan-22

Name Function Si re

Culbrand by Zhao Jing SAR Test Engineer ‘g i,

Ranvised by Lin Hao SAR Test Engineer 7{‘1” LS

Approved by Qi Dianyuan SAR Project Leader =

Issued: May 24, 2021
This calibeation certificate shall not be reproduced except in full without written approval of the iaboratory

Certificate No: Z21-60168 Page | of &



Add: No 52 HeaYusnBed Rosd, Haldian District. Beding, 100191, China
Tel: ~86-10-62304633-2079 Fax: +¥6-10-62304633-2504

E-mail: eetl@xchinatti com hetp i chimatt] sn
Glossary:
TSL fissue simulating liquid
ConvF sensitivity in TSL/ NORMx.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 62208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure fo radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

« Electncal 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.

o 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: Z21-60168 Page 2 of 6
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Add; No.52 HusYusoBel Rosd, Haldlan Districe, Beljing, 100191, Chisa
Tek: +B6-10-62304633-2079 Fax: +B6-10-62304633-25114

F-madl: cttlgichimatt] com tpww chinatt] on
Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASY52 V52104
Extrapolation Adavanced Exirapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Canter - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz £ 1 MHz
Head TSL parameters
The following parameatess and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parametors 220°C 415 0.90 mhoim
Measurod Hoad TSL parametors (220402)°C 41826% 083 mhaim 4 8 %
Head TSL temperatura change during test <10°C -— -

SAR result with Head TSL
SAR averaged over 1_cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 241 Wikg
SAR for nominal Head TSL parameters normaized 10 1W 8.76 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cmr’ (10 g) of Head TSL Coadition
SAR measured 250 mW input powar 1.57 Whkg
SAR for nominal Head TSL parametars. normalzed to W 6.34 Wikg £ 18.7 % (k=2)

Certificate No: Z21-60168 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed 1o faed point | 52.60- 1.30i0 |
Retum Loss I - 30.848 ‘

General Antenna Parameters and Design

Electrical Delay (one direction) ! 1305 ns J

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

The dipole is made of standard semirigid coaxial cable The center conductor of the feeding line s directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signats. 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 apphed 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: Z21-60168 Page s of 6
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Femanil: ctthdcininatt] coms Httpewww chinatlLen
DASYS Validation Report for Head TSL Dute: 05.17.2021

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: DE3SV2 - SN: 44187
Communication System: UID 0, CW; Frequency: 835 MHz: Duty Cycle: |:1
Medium parameters used: = 835 MHz; a = 0.887 S/m; & = 41.77; p= 1000 kg/m’
Phantom section: Right Section

DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(9.73, 9.73, 9.73) (@ 835 MHz: Calibrated:
2021-01-27

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn777; Calibrated: 2021-01-08

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

«  Measurement SW: DASY 52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 58.96 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.72 Wkg

SAR(1 g) = 2.41 Wikg: SAR(10 g) = 1.57 Wikg

Smallest distance from peaks to all points 3 dB below = 19.8 mm

Ratio of SAR at M2 to SAR at M1 = 64.9%

Maximum value of SAR (measured) = 3.27 Wikg

48
0

I -2.14
m

-4.28
6.43

-8.57

[ \
0.7 _-E : : =y
0dB =327 W/kg = 5.15 dBW/kg
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Impedance Measurement Plot for Head TSL
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F.4 1750 MHz Dipole
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Add: No.52 Hus YusBei Ross, Habdian Districe, Bediing, 100191, €1 CALIBRATION
Tek: 'uo-maxu;ow;-zo?o ;-x:mrm-'l:uzyuje';'i.zs«u ' '6/,[,\\,,,\.‘“ CNAS LOSTD
E-muil: ctthidchimatt com Bt tAwww chinastl.on
Client baluntek Certificate No:  221-60169
CALIBRATION CERTIFICATE
Object D1750V2 - SN: 1130

Calibration Procedure(s) FF-241-003-01

Calibration Procedures for dipote validation kits

Calibrabon date: May 17, 2021

This calibration Cerlificale documents the traceabilily to national standards, which realze the physical units of
measurements (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 temperature (22+3°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration

Power Meter NRP2 108277 23-8ep-20 (CTTL, No.J20X08338) Sep-21
Power sensar NRPBS | 104209 23-8ep-20 (CTTL, No.J20X08335) Sep-21
ReferenceProbe EX3DV4 | SN 3846 26-Apr-21(CTTL-SPEAG No.221-60084) Apr22
DAE4 SN 777 08-Jan-21(CTTL-SPEAG No Z21-80003) Jan-22
Secondary Standards D# | Cal Date(Calibrated by, Cerfificate No)  Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-21 (CTTL, No.J21X00583) Jan-22
NetworkAnalyzer ESO71C | MY48110673 14-Jan-21 (CTTL. No J21X00232) Jan-22
Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer

Reviewed by: Lin Haa SAR Test Engineer ﬁr 71/7

Inppanie by Qi Dianyuan SAR Project Leader =T

Issued: May 24, 2021
This calibration certificate shall not be reproduced except in full without written approval of the labaratory.

Certificate No: 72160169 Page 1 0f 6
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E«email: ctthi@chinastl, com hitpct/wwwechinatilen
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDB865664, 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 detalls are avallable 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 fo the body axis.

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

« Electncal 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.

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

The reporied 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: Z21-60169 Page 2 0f 6
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Add: No,52 HunYusnBei Rosd, Haidian District, Beijing, 100191, China
Tek: +86-10-62304623-2079 Fux: +86.10-62308633-2504
Femail: cttdfichinar] com hatp:ihwww.chinetl.co

Report No.: BL-EC21C0184-701

Measurement Conditions
DASY system configuration, as far a5 not given on page 1,
DASY Verslon DASYS2 V2104
Extrapolation Advanced Extrapolation
Phantom Tnple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution dx, dy, d2 = 5 mm
Frequoncy 1750 MHz + 1 Mz
Head TSL parameters
The following parameters and calculistions were appled
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 20°C 401 1.37 mho/m
Measured Head TSL parameters {(220+02)°C 39826% 1.38 mho/m £ 6 %
Hoad TSL temperature change during lest|  <1.0°C = - |
SAR result with Head TSL
SAR averaged over 1 ¢’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 920 Wiy
SAR for nominal Head TSL paramelters normalized to 1W 36.7 Wikg £ 18.8 % (k=2)
SAR averaged aver 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 MW input powes 4.79 Wiy
SAR for nominal Head TSL parameters normalized 10 1W 19.1 Wikg + 18.7 % (k=2)

Certificate No: Z21-60169 Page 3 ol's
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, ransformed Lo feed pont 50.10- 1.68|0

Retum Loss -355dB
General Antenna Parameters and Design

Electrical Delgy (one direction) L 1.128 ne

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 semirigld coaxial cable, The center conductor of the feeding line Is directly
connected to the sacond arm of the dipole. The antenna is therefore short-circulted for DC-signals. On some
of the dipoles, small end caps are added o 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 overadl dipole fength is still according fo the Standard

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: 221-60169 Pagedofe
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Add: No 52 HuaYeanBei Road, Haldian District, Beijing, 100191, Cina

Tek: +86- 106230463 3-2079 Fax; +%6-10-62304633-250M
E-muail: ¢itdidchinatt] com Bapdwww, chingstl co
DASYS Validation Report for Head TSL Date: 05.172021

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1750 MHz: Type: DI750V2; Serial: D1750V2 - SN: 1130
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cyele: 1:1
Medium parameters used: = 1750 MHz; o= 1.376 S/m; £, = 39.86; p = 1000 kg/'m‘
Phantom section: Right Section

DASYS Configuration:

« Probe: EX3DV4 - SN3846; ConvF(8.22, 8.22, 8.22) @ 1750 MHz; Calibrated:
20214M4-26

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn777; Calibrated: 202 1-01-08

«  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Senal: 1062

«  Measurement SW: DASY 52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 97.24 Vim; Power Dnft = -0.03 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(1 ) = 9.2 Wikg: SAR(10 g) = 4.79 Wikg

Smullest distance from peaks 1o all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M| = 52.3%

Maximum value of SAR (measured) = 14.5 Wikg

| e

17.73

0 dB = 14.5 W/kg = 11.61 dBW/kg

Certificate No: 22160169 Puge 3 of 6
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Impedance Measurement Plot for Head TSL
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F.5 1900 MHz Dipole
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Add: No52 HusYeanBei Rood, Haidian District, Beljisg, 100191, O %, K CAUW“ON
Tel: -aZm-o;;om_L::m Pl'u:"'S;IOL-é.?)()I{ﬁ}S-lSOl ’Zf.\\:\ CNAS L0570
omuil: ertifdchinattl com Batp.www.chinmtl.on
Client baluntek Certificate No: 22160170
CALIBRATION CERTIFICATE
| Object D1900V2 - SN: 54183
Calibration Procedure(s) FF-211-003-01

Calibration Procadures for dipoie vaidation kits

Calibration date: May 20, 2021

This calibration Certificate documents the traceabillity to national standards, which realze the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probabyiity are given on the following
pages and are part of the certificate.

All calbrations have been conducted In the closed laboratory facilily. environment temperature {22:3yC and
humidity<70%.

Calibration Equipment used (MATE critical for calibrabon)

Primary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 108277 23-Sep-20 (CTTL, No.J20X08336) Sep-21
Power sensor NRP8S 104291 23-Sep-20 (CTTL. No.J20X08336) Sep-21
ReferenceProbe EX3DV4 | SN 3848 26-Apr-21(CTTL-SPEAG Np.221-80084) Apr-22
DAE2 SN 777 08-Jan-21(CTTL-SPEAG No.Z221.50003) Jan-22
Secondary Standards D # Cal Date(Calibrated by, Certificate No. ) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ES0T1C | MY46110673  14-Jan-21 (CTTL, No,J21X00232) Jan-22

Name Function Signature

Cafibrated by, Zhao Jing SAR Test Engineer

Reviewed by, Lin Hao SAR Test Engineer ‘mf ,ﬁ)

Approved by. Qi Dianyuan SAR Project Leader W

Issued: May 24, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory

Certificate No: Z21-60170 Page | of 6
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lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,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 622091, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDBB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

« Elgctrical 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 1o 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 uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z21-60170 Page 2 of 6
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Tel: +86-10-62304633-2079
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Fax: <86-10-62304633-2504
ttpc//wawwechinatiben

Measurement Conditions
DASY system configuration, as far as nol glven cn page 1
DASY Version DASYS2 VE2.10.4
Extrapolation Advanced Extrapolation
Phantom Tnpie Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, gy, dz = 5mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The: following parameters and calculations were apphed.
Temperature Pormittivity Conductivity
Nominal Head TSL parameters no'c 400 1.40 mho'm
Measured Head TSL parameters 220+02)°C 409£6% 1.38 mhoim £ 6 %
Head TSL temperature change during test <10°C — -
SAR result with Head TSL
SAR averaged over 1 car’ (1 g) of Head TSL Condition
SAR measuted 250 mWW Input powes 9.86 Wikg
SAR for nominal Head TSI parameters normalized to 1W 40.3 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢’ {10 g) of Head TSL Condition
SAR measuwad 250 mW input power 5.05Wikg
SAR for nominal Head TSL parameters normalized 10 1W 20.3 Wikg + 18.7 % (k=2)

Certificate No: Z21-60170
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5320+ 4150

Redumn Loss - 25.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1109 ns ]

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

The dipole is made of standard semingid coaxial cabée. The center conductor of the feeding line s 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 1o the posdion as explained in the "Measuwement Conditions” paragraph The SAR data are not
affected by this change. The cverall 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: 221-60170 Pagedof'n
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Add: No.52 HosYuanBei Road, Haidian District, Beying, 100191, China
Tel +B86-10-62304633-2079 Fac: +86-10-62304633-2504
Eemadl: otthiehinan com hatpetwww.chimatt] co

DASYS Validation Report for Head TSL Date; 05.20,2021
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI900V2 - SN: 54193
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cycle: 1:1
Medium parameters used: £= 1900 MHz; o = 1385 S/m; & = 40.9; p = 1000 kg/m?
Phantom section: Center Section
DASYS Configuration:

« Probe: EX3DV4 - SN3846; ConvF(7.96, 7.96. 7.96) @ 1900 MHz; Calibrated:
2021-04-26

o Sensor-Surface: 1 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn777; Calibeated: 2021-01-08

«  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062

o Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 96.82 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 19,7 Wikg

SAR(1 g) = 9.96 Wikg: SAR(10 g) = 5.05 Wikg

Smallest distance from peaks to all poimts 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 50.5%

Maximum valee of SAR (measured) = 16.0 W/kg

48
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0 dB = 16.0 W/kg = 12,04 dBW/kg
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Impedance Measurement Plot for Head TSL

Tri Sl L0g Mg 10.00am

R 19000000 Giez -3, 004

1. 9200000 Gn

1 Sun o

Certificate No: Z21-60170

Fax: +86- 10623046 53-2504

Prpedwavw chinmtl ea

#of 0.0%Gde [

1

!

-
N
20,08
v
v .
f
-~
Fiw 300 e

Page sof &

stop 20 ow TN




-@@1 Report No.: BL-EC21C0184-701

F.6 2450 MHz Dipole
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Add: No.52 HuaYuanBei Road, Haidinn District, Deijing. 100191, Chi ‘-,,/'&\.3 v CALIBRATION
Tel: $86- 1021046332070 Fax; +86-1(0.62304633-2504 “ = CNAS LOST0
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Femanil: ctthimciumats] com hotpSwwwchinattien
Client baluntek Certificate No:  Z21-60171
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 852
Catibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date. May 19, 2021

This calibration Certificale documents the traceability 1o national standards, which realize the physical units of
measurements (S1). The measurements and the uncertaintias 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¢ and
humidity<70%,.

Calibration Equipment used (METE critical for calibration)

Primary Standards ID# Cal Date(Catibrated by, Certificate No ) Scheduled Calibeation
Power Meter  NRP2 108277 23-Sep-20 (CTTL, No,J20X08335) Sep-21
Power sensor NRPBS 104281 23-Sep-20 (CTTL, No.J20X08335) Sep-21
ReferenceProbe EX3DV4 | SN 3846 26-Apr-21(CTTL-SPEAG No,221-60084) Apr-22
DAE4 SN 777 08-Jan-21(CTTL-SPEAG No.Z221-60003) Jan-22
Secondary Standards D# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzes ES071C | MY4B110673  10-Feb-20 (CTTL. No.J20X00515) Fab-21

Name Functon Signature

Callbrated by. Zhao Jing SAR Test Engineer 'g

Reviewed by Lin Hao SAR Test Enginear ﬂf ?/%

Approved by Qi Dianyuan SAR Project Leader C%\/’

Issued: May 24, 2021
This calibration certificate shall not be reproduced excapt in full without written approval of the laboratory.

Certificate No: 221-60171 Page | of &
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Tel: »86-10-62304633-2079 Froc +BA-10-62304033-2504

E-mail: cetl@chinatticom hp e chinmilen
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y.z
N/A not applicable or not measured

Calibration s 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 assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GH2)", July 2016

c) IEC 62209-2, "Procedure to measure the Speclfic Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
g) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

« SAR for nominal TSL paramelers: 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: Z21-60171 Page 2 of &
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Add: No, 52 HusYunBel Rowd, Haldion District, Beitjing, 100198, China
Tel: +86-10-62204633-2079 Fiox: 1 836-10-62304033-2504

E-muil: ettiaichinart] con htpi wewchmuatilen
Measurement Conditions
DASY systeim configuration, as far as nal given on pags 1,
DASY Version DASYS52 VE2.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution dx, gy, dz = 5 mm
Frequency 2450 MHz £ 1 Wiz
Head TSL parameters
The following parameters and calkculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mhoim
Measured Head TSL parameters (220+02)°C 304:6% 1.79 mho/m £ 6 ;
Head TSL temperature change during test <10'C - —_
SAR result with Head TSL = :
_SAR avoraged ovor 1 cm” (1 g) of Head TSL Canditioa
SAR measured 250 mW Input power 13.2 Wikg
SAR for nominal Head TSL parameters normahized to W 53.0 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cmi’ (10 g} of Head TSL Canddticn
SAR measured 250 mW input power 6.00 Wikg
SAR for nominal Head TSL pacameters narmalized to 1W 24.1 Wikg £ 18.7 % (k=2)
Body TSL parameters
The following paramaeters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 827 1.85 mhoém
Measured Body TSL parameters (220202)°C 62;:-6% 1.56 mho/m + 6 %
Body TSL temperature change during test <10'C-7 - -
SAR result with Body TSL
SAR averaged over 1 _cmr'_ (1 g) of Body TSL Candition
SAR measured 250 mW Input power 13.2 Wikg
SAR for nominal Body TSL parameters narmalized to W 52.5 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢’ (10g) of Body TSL Condition
SAR measured 280 mW input power 6.06 Wikg
SAR for nominal Body TSL parameters normalized to 1W 242 Wikg £ 18.7 % (k=2)

Certificate No: Z21-60171
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Add- No.32 HuaYunnBei Road, Haidiun District, Begiing, 100191, Ching
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed polnt 5410+ 2200
Return Loss - 27.0dB

Antenna Parameters with Body TSL

Impedance, transformed 0 feed paint 4900+ 3930
Return Loss -27.8d48

General Antenna Parameters and Design

[ Electncal Delay (one direction) [ 1068 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 semingid coaxial cable. The center conducior of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signata. On some
of tha dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as axplained 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, becausa they might bend or the soldered
connecticns near the feedpoint may be damaged.

Additional EUT Data

Manufaciured by | SPEAG

Centificate No: Z21-60171 Page 4 of ¥
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Add: New. 52 HusYiumBel Rosd, Holdian District, Beiging, 100191, China
Tek +86-10-62304633-2079 Fx: +86-10-62304633-2504
F-muil: otthimehinatt] com It vewn chiimand o

DASYS Validation Report for Head TSL Date: 05.19.2021
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 952
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: = 2450 MHz; a = 1,788 S/m; & = 39.43; p = 1000 kg/m”’
Phantom section: Center Section
DASYS Configuration:

« Probe: EX3DV4 - SN3846; ConvF(7.45, 7.45, 7.45) @ 2450 MHz; Calibrated:
2021-04-26

« Sensoe-Surface: 1. 4mm (Mcchanical Surface Detection)

« Electronics: DAE4 Sn777; Calibrated: 2021-01-08

« Phantom; MFP V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx: Serial: 1062

«  Measurement SW: DASYS52, Version 52,10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 107.4 V/m; Power Drift = -0.04 dB

Peak SAR (cxtrapolated) = 28.2 Wikg

SAR(1 g) = 13.2 W/kg; SAR(10 g) =6 W/kg

Smallest distance from peaks o all points 3 dB below = 9 mm

Ratio of SAR at M2 to SAR st M| = 46.4%

Maximum value of SAR (measured) = 22.5 Wikg

dB
0

-4.65

= |11

2323

0 dB = 22.5 W/kg = 13.52 dBW/kg

Certificate No: Z21-60171 Page Sof'x
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 05192021
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 952
Communication System: UID 0, CW; Frequency: 2450 MHz: Duty Cycie: 1:1
Medium parameters used: f= 2450 MHz: o = 1.96 S/m; &= 52.15; p = 1000 kg/m’
Phantom seetion: Right Section
DASYS5 Configuration:

o Probe: EX3DV4 - SN3846; ConvF(7.37, 7.37, 7.37) (@ 2450 MHz; Calibrated;
2021-04-26

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

« Electronics: DAE4 Sn777; Calibewted: 2021-01-08

« Phantom;: MFP_V3.1C (20deg probe tilt); Type: QD 000 P31 Cx; Serial; 1062

«  Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14,6.14
(7483)

Dipole Calibration/Zoom Scan (7xX7x7) (Tx7x7VCube 0: Measurement grid: dx=5mm,
dy=5Smm, dz=5mm

Reference Value = 101.3 V/m; Power Drift = 0.04 dB

Peak SAR (extrupolated) = 26.9 Wikg

SAR(1 g) = 13.2 Wikg; SAR(10 g) = 6.06 W/kg

Smallest distance from peaks to all points 3 dB below = 8.5 mm

Ratio of SAR at M2 1o SAR at M1 =49.7%

Maximum value of SAR (measured) =22.1 W/ikg

B
0

-4.41
882 |
-13.23

17.54
L.

-22.05

0dB=22,1 Wikg = 13,44 dBW/kg

Certificate No: Z21-60171 Page 7 of &
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Impedance Measurement Plot for Body TSL
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F.7 2600 MHz Dipole
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Add: No 52 HuaYuanBei Rood, Haidian Districe, Betjing, 100191, Chi ";
Tel: 861062 304633-2079 Fux) +86- 1623046332504 " o./‘ Iiy \‘-\

Eemanll; cindidehinant com batpi i, chinatzl, o
Chient baluntek Certificate No:  Z21-60172
CALIBRATION CERTIFICATE
Object D2600V2Z - SN: 1085
Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: May 19, 2021

This calibration Certificate documents the traceability o national standards, which reaiize the physical units of
measurements (S1). The measurements and the uncertaintias with confidence probability are given an the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (2243) v and
humidity<70%.

Calibration Equipment used (ME&TE cntical for calibration)

Primary Standards D# Cal Date{Calibrated by, Cerbficate No ) Scheduled Calibraton
Power Meter NRP2 106277 23-5ep-20 (CTTL, No.J20X08338) Sep-21
Power sensor  NRP8S 104291 23-Sep-20 (CTTL, No J20X0&8336) Sep-21
Reference Probe EX3DV4 | SN 3846 26-Apr-21{CTTL-SPEAGNo.221-80084) Ape-22
DAE4 SN 777 08Jan-21(CTTL-SPEAG N0 .Z221-50003) Jan-22
Secondary Standards D# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL, No.J21X00583) Jan-22
Network Analyzer ESO71C | MY46110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22

Name Function Signature

Calibrated by Zhao Jing SAR Test Engineer /ZZ

Reviewed by. Lin Hao SAR Test Engineer Iﬁ >

Approved by Qi Disnyuan SAR Project Leader L Np—

Issued: May 24, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No: Z21-60172 Page 1ot 6
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C " InCollsboration with

CAUBRATION LABORATORY
Al NoUS2 Him YusnBei Rood, Haldian District, Beijing, 100191, Cliea
Tel: +86-10-62304633-2079 Fax: +86-10-62 MH4633-7504

E-mail: ceth@chinattl.com tpzwww chinattl.on
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,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 62208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication davices- Part 1: Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 2018

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

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Centificate No; Z21-60172 Page2of 6
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Add: No 52 HusYeanBei Rosd, Haidian Disirice, Begjing, 100191, Clina
Tel: +86-10-623044633-2079 Fax: +86-10-62MM611-2504

E-mail: ctriichinatzl.com hetp:/iwww.chinattl.on
Measurement Conditions
DASY sy configuration, as far as pot gven on page 1
DASY Version DASYS2Z V62104
Extrapolation Aavanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mim
Frequoncy 2600 MHz £ 1 Mz
Head TSL parameters
The following param and calculations were appl
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 9.0 1.96 mho'm
Measured Head TSL parameters (220+02)°C 3B7:8% 195 mho/m + 8 %
Head TSL temperature change during test <10°'C — —

SAR result with Head TSL
SAR averaged over 1 cm’ {1 g) of Head TSL Condiion
SAR measured 250 MW Input power 14.2 Wikg
SAR for nominal Head TSL parameters normalzed to TW 56.8 Wikg + 18.8 % (k=2)
SAR averaged over 10 cm1' (10 g) of Head TSL Condition
SAR measured 250 mW input power 620 Whg
SAR for nominal Head TSL paramelers normalized to 1W 24.8 Wikg £ 18.7 % (k=2)

Certificate No: Z221-60172 Page 3of 6
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E-mail: etthgchinati].com Tttpwww chisanl <o

Appendix(Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impadancs, iransformed 10 feed point | 50.00- 6.3000
Return Loss | - 24 0dB

General Antenna Parameters and Design

Elecirical Defay (one direction) ] 1.059 ns

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

The dipole is made of standard semirigid coaxial cable The center conductor of the feading line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signais. On some
of the dipoles, small end caps are added o the dipole arms In order o improve maiching when lcaded
according to the position as explained In the "Measurement Conditions" paragraph, The SAR dalta are not
affected by this change. The overall dipole length is st according to the Standard,

No excessive forca must be appled to the dipole arms, bacause they might bend or the soldered
connections near the feedpoint may be damaged

Additional EUT Data

| Manutactured by ] SPEAG

Certificate No: Z21-60172 Page 4 of
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DASYS Validation Report for Head TSL Date: 05.19.2021
l'est Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1095
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: = 2600 MHz; a = 1.953 S/m; &= 38.72; p = 1000 kg/m’
Phantom section; Center Section
DASYS Configuration:

«  Probe; EX3DV4 - SN3846; ConvF(7.3, 7.3, 7.3) @ 2600 MHz; Calibrated:
2021-04-26

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

« Electronics: DAE4 Sn777; Calibrated; 2021-01-08

« Phantom: MFP_V5.1C (20deg probe tilt): Type: QD 000 P51 Cx; Serial: 1062

* Measurement SW: DASYSZ, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 105.6 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 31.9 Wikg

SAR(1 g) = 14.2 Wikg; SAR(10 g) = 6.2 Wikg

Smallest distance from peaks to all points 3 dB below = 9 mm

Ratio of SAR ot M2 to SAR st M| = 44.2%

Maximum value of SAR (measured) = 25.0 Wikg

dB
0

-4.95
-9.90
-14.84

-19.79

24.74

0 dB =25.0 Wikg = 1398 dBW/kg

Certificate No: Z21.60172 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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F.8 3.5GHz Dipole

Calibration Laboratory of

Schmid & Partner

Engineering AG
Zeughausstrases 43, 5004

Zurich, Switzerland

Aocrediied by the Swiss Acomdiation Secvicn (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multiloteral Agreement for the recognition of callbration certificates

Report No.: BL-EC21C0184-701
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Katibwierdi
Service suisse d'étalonnage
Servizio svizzero di taraturn

S Swiss Caliteation Service

Accreddation No.: SCS 0108

client  Balun-SZ (Auden) Cestificate No: D3500V2-1115_Nov20
CALIBRATION CERTIFICATE
Otyect D3500V2 - SN:1115
Calbeation pracedureds) QA CAL-22,v5

Calibration Procedure for SAR Validation Sources between 3-10 GHz
Calbration date November 11, 2020
Th doc the ity o which ralize the physical Lrits of (s1)

All cality have baan

in the closad

Calibraton Equipment used (METE crilical oe caibraton)

y tacity:

The measuroments and the uncertninties with corfidence probabibty are given on the following pages and as pan of e canificate

{22 « 3)°C and humidity < 70%.

Primary Standanis D4 Cul Dute (Certficats Mo ) Scheduled Calbration

Powear meter NRP SN 14778 01:Ape-20 (No. 217-03100/03101) Ape-2t

Power sersor NRP-291 SN; 105244 01-Ape-20 (No. 217-06100) Ape-2t

Power sersor NRP-291 SN: 103245 01-Ape-20 (No. 217-0G6101) Ape-21

Roleronca 20 dB Atenuator SN: BHI04 (205) J1-Mar-20 (No. 217-03100} Ape-21

Typo-N mismatch combination SN: 310882 / ped27 31-Mar-20 (No. 217-03104) Ape-21

Foeterance Probe EX30V4 SN: 3503 3100c-16 (No. EX3-3503_Dectg) Dac-20

DAE4 SN 801 02Mov-20 (No. DAES.601_Nav20) Now-31

Secondary Standants oy Chck Dane (in house) Schwduied Check

Pawer mater E44158 SN GH3E512475 20-0ct-14 (In house chock Oct-20) In house check: Oct-22

Power sansor HP 8481A SN USa72ee7E3 O7-0ct-15 (In house chack Oct-20) In house check: Oct-22

Powsr senaor HP 3481A SN MY&100237 O7Oct-15 (in house chack Oct-20) In howsa check: Oct-22

AF generstor AES SMT-06 SN 100072 15005 (in house check Oct-20) In house check: Oct-22

Network Analyzer Agiect EBIS8A | SN USA1060477 F1-Mar-14 (n house check Oct-20) In house check: Ocl-21

Nama Function Sigranure

Caltorated by: Jetfroy Katzman Labaratory Technican /f 2‘; é

Appeoved by Kot Polavds Tochniont Manager /é?% i
I8sued: Novenber 13, 2020

This shail not bo regs oxoept in full without witten approval of the kb

Certdicate No: D35S00V2

~1115_Nov20
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Calibration Laboratory of s ischer Kafibrierd!
Schmid & Partner Service sulsse d'étalonnage
Engineering AG Sarvizio svizzero di taratura
Zeoghnusstrasss £3, 0004 Zurich, Seitzerland Swisn Catibeation Service
Accredtad by $e Seiss Accrediaton Service (SAS) Accroditation No.: SCS 0108

The Swiss Accreditation Servics in one of the signatories 10 the EA
Muftilateral Agresment 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 1o 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 ceriificate are valld at the frequency indicated.

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

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

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

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

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

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

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

Cartficato No: D3500V2-1115_Nov20 Paga 20f 7
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No.: BL-EC21C0184-701

Measurement Conditions
DASY systemn configuration, 8s far as not on page 1,
DASY Version DASYS V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 men with Spacer
Zoom Scan Resolution dx, dy =4.0 mm, dz = 1.4 mm Graded Rabo = 1.4 (Z direction)
Frequency ;g m + TNz
+ 1 MHz

Head TSL parameters at 3400 MHz

The following parameters and calcutations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 380 2.81 mha/m

Measured Head TSL parameters (220£02)°C BH+6N 2.86 mhoym £ 6 %

Head TSL temperature change during test <05°C - —
SAR result with Head TSL at 3400 MHz

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

SAR measured 100 mW input power 6.66 Wikg

SAR for nominal Head TSL parameters normalized to 1W 65.9 Wikg £ 10.0 % (k=2)

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

SAR measured 100 mW input power 2.51 Wikg

SAR for nominal Head TSL parameters normalized to 1W 249 Wikg £ 19.5 % (k=2)
Head TSL parameters at 3500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 3re 2.91 mha/m

Measured Head TSL parameters {220202)°C BB26% 294 mhom =6 %

Head TSL temperature change during test <05°C e s
SAR result with Head TSL at 3500 MHz

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

SAR measured 100 mW input power 6.74 Wig

SAR for nominal Head TSL parameters normalized to 1W 66.8 Wikg £ 10.9 % (k=2)

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

SAR measwed 100 mW input power 2.53 Wkg

SAR for nominal Head TSL parameters

nocmalized to TW

25.2 Wikg £ 18.5 % (k=2)

Cenificate No: D3500V2-1115_Novz0
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-@@1 Report No.: BL-EC21C0184-701

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3400 MHz

Impedance, transfarmed to feed point 415Q+04i0
Aatum Loss -20.7 dB

Antenna Parameters with Head TSL at 3500 MHz

Impedance, transformed 10 foed point 4B20+501Q
Retum Loss -237d8

General Antenna Parameters and Design

| Electrical Detay (one dimctian) [ 1137 ns |

Alter long term use with 100W radiatad powsr, only & slight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard semingid coaxial cable. The center conductor of the leeding line |s directly connected 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals, On soma of the dipales, small end caps
aro added to the dipole arms in order to improve matching when loaded according 10 the position as explained in the
‘Measurerment Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard.

No excessive force must be applied 10 the dipole asms, because they might bend or the soldered connections near the
teedpaint may be damaged.

Additional EUT Data

I Manufactured by I SPEAG

Conificate No: D3S00V2-1115_Nov20 Paged ot 7
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DASYS5 Validation Report for Head TSL

Date: 11.11.2020

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz: Type: D3500V2; Serial: D3500V2 - SN:1115

Communication System: UID 0 « CW; Frequency: 3500 MHz, Frequency: 3400 MHz
Medium parameters used: = 3500 MHz; o = 2.94 S/m; & = 36.8; p = 1000 kg/m’ |,
Medium parameters used: = 3400 MHz; ¢ = 2.86 S/m; &= 36.9; p = [000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEAEC/ANS] C63,19-2011)

DASYS52 Configuration:

s Probe: EX3DV4 - SN3503; ConvF(7.91, 7.91, 7.91) @ 3500 MHz,
ConvF(7.91, 7.91, 7.91) (@ 3400 MHz; Calibrated: 31.12.2019

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

« Electronics: DAE4 Sn601; Calibrated; 02.11.2020

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 100]
« DASY52 52.10.4(1527), SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 70.85 Vim; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 17.9 Wikg

SAR(1 g) = 6.74 W/kg; SAR(10 g) = 2.53 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 = 74,9%

Maximum value of SAR (measured) = 12.6 Wikg

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3400MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70.46 Vim; Power Drift = 0.01 dB

Peik SAR (extrapolated) = 17,5 Wikg

SAR(] g) = 6.66 W/kg; SAR(10 g) = 2.51 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M| = 75.3%

Maximum value of SAR (measured) ~ 12.4 Wikg

Contificale No; D3S00V2-1115_Nov20 PageSol 7
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-15.00

-20.00

-25.00
0dB = 12.6 Wikg = 1099 dBW/kg
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Impedance Measurement Plot for Head TSL

Ehme\M_SmpC‘:MDmMMWSu&mWM»

Staws  CH1: BT1 " 1Port Avg=20 Delay LCL
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-@@1 Report No.: BL-EC21C0184-701

Calibration Laboratory of s Iy ot Kallbrierds
Schmid & Partner G 5evice suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzedand S Swiss Calibration Service

Accredting by the Swiss Acomuditation Servdce (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,z
NA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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:
a) 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 cenrtificate are valid at the frequency Iindicated.

* 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
paralle! to the body axis,

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

» 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
muitipiied by the coverage factor k=2, which for a normai disiribution corresponds v @ coverage
probability of approximately 95%.

Certificate No: D3700V2-1088_Nov20 Page 206
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3700 MHz = 1 MHz
Head TSL parameters

The following parameters and calcuations were applied

Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 377 3.12 mho'm
Measured Head TSL paramaters (220+02)°C 365+6% 309 mha/m 2 6%
Head TSL temperature change during test <05"C - _

SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR maasured 100 mW input power 6.63 Wiy
SAR for nominal Head TSL parameters normalized 1o 1W 66.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condtion
SAR measured 100 mW input power 240 Wikg
SAR for nominal Head TSL parameters normakized to TW 23.8 Wikg £ 19.5 % (k=2)

Certificate No: D3700V2-1086_Nov20 Page 30l 6



w Report No.: BL-EC21C0184-701

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

Impedance, transformed to feed point 461 02+01)Q
Retum Loss -278d8

General Antenna Parameters and Design

[ Elsctrical Defay (one direction) ] 1,105 ne l

After long term use with 100W radiated power, ondy 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 armm ol the dipole. The antenna s tharefore shon-circutted for DC-signais. On some of the dipoles, small end caps
are noded 1o the dipole arms in arder 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
acoording 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

I Manulaciured by ] SPEAG ]

Certificate No: DA700V2-1086_Neva2a Page 40l 6



% Report No.: BL-EC21C0184-701

DASYS5 Validation Report for Head TSL

Date: 12.11.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN: 1086

Communication System: UID 0 - CW; Frequency: 3700 MHz

Medium parameters used: f = 3700 MHz; o = 3.09 S/m; & = 36.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73, 7.73) @ 3700 MHz: Calibrated: 31,12.2019
« Sensor-Surface! | 4mm (Mechanical Surface Detection)
o Electronics: DAEA Sn601; Calibented: 02.11,2020
«  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Seral: 1001

=  DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, =3700MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.99 V/im; Power Drift = -0.00 dB

Peak SAR (extrupolated) = 18.6 W/kg

SAR(1 g) = 6.63 W/kg; SAR(10 g) = 2.4 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR ut M2 to SAR mt M| =73 8%

Maximum value of SAR (measured) = 12.8 Wikg

5.00
-10.00
-15.00

-20.00

-25.00

UdB = 128 Wkg = 1107 dBW/kg

Centificate No: D3700V2-1085_Nov20 Page Sol 6
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Impedance Measurement Plot for Head TSL
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Power sensce HP B481A SN MYAt002317 07-0ct-15 {in house checx Oct-20) In hoose check: Oct-22
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Calibration Laboratory of S, s tachier Kallbrs
Schmid & Partner o G Sevice suissa detalonnage
Engineering AG o Servizio svizzero di taratura
Zoughaussirasse 43, 8004 Zurich, Switzerland ",%4,‘\““‘}# S Swiss Calidration Service
Accroditod by the Swiss Accreditation Sarvics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilaterad Agroamant for the recognition of calibration centificates

Glossary:

TSL tissue simulating liquid

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

¢} |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.

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muitiplied by the mvnra?n tactor k=2, which for a2 normal distribution corresponds lo a cuverage
probability ol approximately 95%.

Centicate No: D3900V2-1059_Nova0 Page 2ol 7
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Measurement Conditions

No.: BL-EC21C0184-701

DASY system configuration, as lar as not given on page 1
DASY Version DASYS Vs2.10.4
Extrapolation Advanced Extrapolation
Phantom Modutar 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 Rato = 1.4 (Z direction)
3900 MHz = 1 MHz
Frequency 4100 MHz = 1 Mz
Head TSL parameters at 3900 MHz
The following pasameters and calculations were apphed
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20C 375 3.32 mha/m
Measured Head TSL parameters (220202 C 363+6% 3.25 mho/m « 6 %
Head TSL temperature change during test <05"C - —
SAR result with Head TSL at 3900 MHz
SAR averaged over 1 ¢m’ (1 g) of Head TSL Condition
SAR measured 100 mW nput power 6,95 Wikg
SAR for nominal Head TSL parameters normalized to 1W 69.2 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL conditon
SAR measured 100 mW ingut power 241 Whg
SAR for nominal Head TSL parameaters normalized 10 1W 23.9 Wikg = 19.5 % (k=2)
Head TSL parameters at 4100 MHz
The lollowing parameteds and calculations were appled.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 372 3.53 mhoim
Measured Hoad TSL parameters (220202)'C 3602+6% 3.42 mho/m =6 %
Head TSL temperature change during test <05°C — e
SAR result with Head TSL at 4100 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measwed 100 mW mput power 6.74 Wikg
SAR for nominal Head TSL parameters normalized to 1W 67.2 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.3 Whyg
SAR for nominal Head TSL parameters normalized to 1W 23.1 Wikg = 19.5 % (k=2)

Cernficate No: D3900V2-1059_Nov20
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 MHz

Impedance, transformed to feed point 4881(1-64 0
Foturn Loss -2384dB

Antenna Parameters with Head TSL at 4100 MHz

impedance, transformed to feed point 58.7 11+ 0.0
Return Loss -21.8d8

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1.113ns |

Aftor lang term use with 100W radiated power, only a slight wanming of the dipole near the feed| aun be d

'

The dipole is made ol standard semirigd coaxsal cable. The center conductor of the feeding line is directly connected to the
sacond arm of the dipole. The antenna is tharefore short-circusted for DC-signals. On some of the dipoles, emal end caps
are added to the dipole arms in order 1o imgrove matching when loaded according to the position as explaned in the
"Measurement Conditions” paragraph. The SAR data are not atfected by this change. The overall dpole length |s still
necording 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

I Manufactured by [ SPEAG I

Cartificate No: DIB00V2-1069_Nov20 Page 4 of 7
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DASYS Validation Report for Head TSL

Date: 13.11.2020
Test Labormtory: SPEAG, Zarich, Switzerland
DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN:1059

Communication System: UID 0 - CW; Frequency: 3900 MHz, Frequency: 4100 MHz
Medium parameters used: { = 3900 MHz; 6 = 3.25 S/m; & = 36.3; p = 1000 kg/m’ |
Medium parameters used: f= 4100 MHz; o = 3.42 Shn; ¢, = 36; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(7.39, 7.39, 7.39) @ 3900 MHz,
ConvF(7.26, 7.26, 7.26) @ 4100 MHz; Calibrated: 31.12.2019

o Sensor-Surface: 1 4mm (Mechanical Surface Detection)

o Electronics: DAEA Sno01; Calibrated: 02.11.2020

«  Phantom: Flat Phantom 3.0 (front); Type: QD 000 P50 AA; Senal: 1001
«  DASYS5252.104(1527). SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3900MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 72.75 Vim: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 19.7 Wikg

SAR(1 g) = 6.95 W/kg; SAR(10 g) = 2.41 W/kg

Smallest distance trom peaks to all points 3 dB below = 7.9 mm

Rutio of SAR ut M2 1o SAR st M1 = 74%

Maximum value of SAR (measured) = 13.6 Wikg

Dipole Calibration for Head Tissue¢/Pin=100 mW, d=10mm, f=4100MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 70.43 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 19.2 Wikg

SAR(1 g) = 6.74 W/kg; SAR(10 g) = 2.33 W/kg

Smuallest distance from peaks to all points 3 dB below = 7.9 mm

Ratio of SAR at M2 10 SAR at M| =73.9%

Maximum value of SAR (measured) = 13.5 Wikg
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0dB = 13.6 Wikg = 11.34 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client baluntek Certificate No:  Z21-60173
CALIBRATION CERTIFICATE
Object D5GH2V2 - SN 1200
Calbration Procedure(s) EF-211-003-01

Callbration Procedures for dipole validation kits

Calibration date: May 18, 2021

This calibcation Certificate documents the traceability to nationat standards, which realize the physical units of
measurameants (S1). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the cerlificate.

All calibrations have been conducted In the closed laboratory facility. envirooment lemperature (22+3)°C and
humidity<70%

Cabbration Equipment used (MATE critical for calibration)

Primary Standards D& Cal Date{Calibeated by, Certificate No.) Scheduled Calibcation
Power Meter NRP2 106277 23-Sep-20 (CTTL, No.J20X08335) Sep-21
Power sensor  NRP8S | 104281 23-Sep-20 (CTTL, No.J20X08338) Sep-21
ReferenceProbe EX3DV4 | SN 3846 26-Apr-21(CTTL-SPEAG No.Z21-50084) Apr-22
DAE4 SN 777 08-Jan-21(CTTL-SPEAG No.Z21-80003) Jan-22
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430  25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzerESOT1C | MY48110673  10-Feb-20 (CTTL, No.J20X00515) Feb-21

Name Function Signature

Calibrated by. Zns0 Jing SAR Test Engineer { L

Reviewed by. Lin Hao SAR Test Engineer ﬁf 76

Approved by Qi Dianyuan SAR Project Leader e~

|ssued: May 24, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Add: No.52 HuaYanBel Rood, Haidian Districy, Beljing, 100191, China
Tel: 486~ 0623046332512 Fax: +86-10-62304633-2504

Evmail: ctd@chinas!.com htp: P www.chinetl.cn
Glossary:
TSL tissue simulating liquid
ConvF sengitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration Is Performed According to the Following Standards:

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

b) IEC 82208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 200MHz to
6GHz)", July 2016

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

d) KDB865664, 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 detalls are available from the Validation Repart at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

« Feed Point Impedance and Refurn 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,

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

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

e 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: Z21-60173 Page 2 of 14
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Measurement Conditions
DASY system configuration, ag far as nol given on page 1.
DASY Version DASYS2 V5210 4
Extrapolation Advanced Extrapokaton
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy = 4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MMz = 1 MH2
Frequency 5600 MHz = 1 MH2
1. 5750MHz +1MHz
Head TSL parameters at 5250 MHz
The foliowing parameders and calculations were applied.
Tempearature Parmittivity Conductivity
Nominal Head TSL parameters 20°C 350 4.71 mholm
Measured Head TSL parameters (220102)°C 355+6% 487 mho/m £ 8 %
Head TSL temperature change during test <10°C - —_

SAR result with Head TSL at 5250 MHz

SAR averaged over 1 ¢m’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 7.60 Wikg

SAR for nominal Head TSL parmeters nomalkzed to 1W T7.8 Wikg £ 24.4 % (k=2)
SAR sveraged over 10 ¢’ (10 g) of Head TSL Condition

SAR measurod 100 MW input power 2.22 Wig

SAR for nominal Head TSL parameters normakzed o 1W 22.1 Wikg £ 24.2 % (k=2)

Certificate No: Z21-60173 Page 3of 14
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Head TSL parameters at 5600 MHz
The following parameters and cakiustations were appied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 355 5.07 mhom
Measured Head TSL paramoters 220£02)°C 4948% 5.05 mhaim + 6 %
Head TSL temperature change during test <10'C — -
SAR result with Head TSL at 5600 MHz
SAR averaged over1 ¢m’ (1 g) of Head TSL Condition |
SAR measured 100 mW input power 8.15 Whg l
SAR far nominal Head TSL parameters normalized 1o W B1.2 Wik £ 244 % [fl_:
SAR sveraged over 10 ¢’ (10 g) of Head TSL Conditian
SAR measured 100 mW input power 232 Wikg
SAR for nominal Head TSL parameters normalized to 1W 234 Wikg £ 24.2 % (k=2) |
Head TSL parameters at 5750 MHz
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 .22 mhoim
Measurod Head TSL parameters (220202 °C M78% 521 mho/m £ 6 %
Head TSL temperature change during test <10°C - -
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 & (1 g) of Head TSL Candition
SAR measured 100 mW input power 7.75 Wikg
SAR for nominal Head TSL parameters normaized to 1W TT.2Whkg £ 24.4% (k=2)
SAR averaged over 10 ¢mt’ (10 g) of Head TSL Candition
SAR measured 100 mW Input power 218 Wikg
SAR for nominal Hesd TSL parameters normaized to 1W 21.7 Wikg + 24.2 % (k=2)

Certificate No: 221-60173
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The fallowing pas and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL paramaters 220°C 48.9 5,38 mholm
Measurad Body TSL parameters {220202)°C 01+8% 534 mhoym £ 6 %
Body TSL temperature change during test <1.0°C - -
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 ¢’ {1.g) of Body TSL Condition
SAR measured 100 mW input power 733 Whg
SAR for nominal Body TSL pammeters normalized to 1W 734 Wikg + 24.4 % (k=2)
SAR averaged over 10 cmi’ (10 g) of Body TSL Candition
SAR measured 100 mW input power 2.05 Whg
SAR for nominal Bady TSL parameters normafized to 1W 20.5 Wikg + 24.2 % (k=2)
Body TSL parameters at 5600 MHz
The following parameters and calculations were applied
Temperature Pormittivity Conductivity
Nominal Body TSL parameters 220°C 485 5.77 mhoim
Measured Body TSL parameters (220102)°C 484:6% 582 mhofm + 6 %
Body TSL temperature change during test <10°'C - —
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition
SAR measured 100 mW input powar 7.72 Wikg
SAR for nominal Body TSL parameters normakzed to 1W 77.2 Wikg £ 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condttion
SAR measured 100 MW input power 216 Wikg
SAR for nominal Bady TSL paramelers normaikzed to 1W 21,8 Wikg £ 24.2 % (k=2)

Certificate No: Z21-60173
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Body TSL parameters at 5750 MHz
The following psrameters and calculations ware applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.3 5.94 mho/m
Measured Body TSL parameters (220202)'C 481+6% B.05 mho/m 2 6 %
Body TSL temperature change during test <1.0"C e e
SAR result with Body TSL at 5750 MHz
SAR averuged over 1 em’ (1 @) of Body TSL Condibion
SAR measured 100 mW Input power 7.34 Wikg
SAR for nominal Body TSL parameters normalized to 1W 734 Wikg £ 24.4 % (k=2)
SAR averaged over 10 ¢nr’ (10 g) of Body TSL Candition
SAR measured |l 100 mW input power 203 Whg
SAR for nominal Body TSL parameters normalized to 1W 20,3 Wikg £ 24.2 % (k=2)

Certificate No: Z21-60173 Page 6 of 14
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Appendix (Additional assessments outside the scope of CNAS L0570)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, ransformed to feed point 4510 + 1250
Relum Loss - 25548 |

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed 1o feed polnt 49.70 + 7.81j0
Relurn Loss -22.1dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed 1o faed point 45,90 + 4850
Ratumn Loss - 23518

Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed 1o feed paint 43,90 + 2080
Retum Loss -23.308

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed 1o feed point 50.3Q + 8.8%0Q
Return Loss -21.1d8

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed 1o feed point 43.60 + 5830
Raturn Loss - 23548
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General Antenna Parameters and Design

Electrical Detay {one direction) ] 1.096 ns

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

The dipole 15 made of standard semirigid coaxal cable. The center conductor of the feeding line =5 directly
connacted to the second arm of the dipole. The antenna is therefore short-circulted for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order fo Improve matching when loaded
according 1o 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: Z21-60173 Page 8 of 14
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DASYS Validation Report for Head TSL Date: 05.18.2021
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1200
Communication System: CW, Frequency: 5250 MHz, Frequency; 5600 MMz,
Frequency: 5750 MHz,
Medium parameters used: { = 5250 MHz, o = 4,668 S/m; & = 3548, p = 1000
kg/m?, Medium parameters used: f = 5600 MHz, a = 5.045 S/m; & = 3488, p =
1000 kg/m®, Medium parameters used: f = 5750 MHz; o = 5.208 S/m; £ = 34.67; p
= 1000 kg/m?,
Phantom section: Center Section
DASYS Configuration:
* Probe: EX3DV4 - SN3846; ConvF{5.43, 5.43, 5.43) @ 5250 MHz; ConvF(4.69,
469, 4.69) @ 5600 MHz; ConvF(4.9, 4.9, 4.9) @ 5750 MMz, Calibrated;
2021-04-26
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics; DAE4 Sn777, Calibrated: 2021-01-08
+ Phantom: MFP_V5.1C {20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
+  Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 69.22 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32.9 Wika

SAR(1 g) = 7.8 W/kg; SAR(10 g) = 2,22 W/kg

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

Ratio of SAR at M2 to SAR at M1 =63.3%

Maximum value of SAR (measured) = 18.9 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 70.18 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 35.5 Wikg

SAR(1 g) = 8.15 W/kg; SAR(10 g) = 2.32 W/kg

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

Ratio of SAR at M2 to SAR at M1 =62.9%

Maximum value of SAR (measured) = 16.8 W/kg

Certificate No: Z221-60173 Page 90f 14
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.06 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 34.6 W/ikg

SAR(1 g) = 7.75 Wikg; SAR(10 g) = 2,18 W/kg

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

Ratio of SAR at M2 1o SAR at M1 =62.1%

Maximum value of SAR (measured) = 19.0 Wikg

dB
0

-10.00
-20,00
-30.00

-40.00
L.

-50.00
0dB =19.0 Wikg = 12.78 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL Date: 05.18 2021
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: D5GHzV2 - SN: 1200
Communication System: CW, Frequency: 5250 MHz, Frequency: 5600 MHz
Frequency: 5750 MHz,
Medium parameters used: f = 5250 MHz; o = 5.34 Sim; & = 49.12; p = 1000 kg/m?,
Medium parameters used: f = 5600 MHz; o = 5.815 S/m; & = 48.44; p = 1000
ka/m®, Medium parameters used: f = 5750 MHz; o = 6.045 S/m; - = 48.11, p =
1000 kg/m?,
Phantom section: Right Section
DASYS Configuration:
* Probe: EX3DV4 - SN3846; ConvF(4.95, 4.95, 4.95) @ 5250 MHz, ConvF(4.32,
432, 4.32) @ 5600 MHz; ConvF(4.38, 4.38, 4.38) @ 5750 MHz; Calibrated:
2021-04-26,
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
* Electronics; DAE4 Sn777; Calibrated: 2021-01-08
*  Phantom: MFP_V5.1C (20deg probe fiit); Type: QD 000 P51 Cx; Serial: 1062
* Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.86 V/m, Power Drift = 0.00 dB

Peak SAR (extrapolated) = 28.6 W/ikg

SAR(1 g) = 7.33 W/kg; SAR(10 g) = 2.05 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 65.3%

Maximum value of SAR (measured) = 17.2 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 66.06 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 33.1 W/kg

SAR(1 g) =7.72 W/kg; SAR(10 g) = 2.16 W/kg

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

Ratio of SAR at M2 to SAR at M1 =63.1%

Maximum value of SAR (measured) = 18.8 Wikg
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 64 58 V/m, Power Drift = -0.04 dB

Peak SAR (extrapolated) = 32,8 W/kg

SAR(1 g) = 7.34 Wikg; SAR(10 g) = 2.03 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 62%

Maximum value of SAR (measured) = 18.1 Wikg

dB
0

-20.00

-30.00

&
5000 |

0dB = 18.1 Wikg = 12.58 dBW/kg
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Impedance Measurement Plot for Body TSL
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