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Glossary:

TSL tasus simulating lquid

NORMx.y.£ wenaltivily ¥ ras space

CanvF sonsiivity in TSL 7 NORMx,y.z

ocP diade comprassion painl

CF ot facior (V/duty_cycle) of the RF signat

AB CD modulation dependent lineartizaton pammaters

Polanzation ¢ » rotaton wound probe axis

Potarzation ) D ratation around an was Hiat iz i e plane nomal 1o probe @os (ot MessurerTent center),

Lo, k=0 iz normal 4o probe axis
Comnecior Angie lormation used in DASY system 1o slign prote sansor X 10 tha robot coonfinats systam

Calibration is Performed According Lo the Following Standards:
a) [ECNEEE 82209-1528, ‘Measutement Procedure For The Assessment Of Specific Absarption Rate Of Human
Exposure To Radio Frequency Flalds From Hand-Held And Sody-Warn Wirsless Communication Devices -
Part 1628 Human Models, Instrumentation And Procadures (Frequancy Renge of 4 MHz to 10 GHz)", October

2020
b) KDS 855564, “SAR Messurement Raquiremants for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:

. NORM:y.zW!wEMMD-O(IsmMHzMTEM—wl>1MW:R22mM)
NORMx.y,2 are oaly indermeadiate values, ie., the uncertaintes of NORMx,y 2 does not aflect the E*lield
uncortainty inside TSL (see below CornvF)

*  NORM{Nxy.z = NORMx,y,7 * froguency_response {see Fraquency Response Chart). This linesrzation is
implemented in DASY4 software versions later than 4.2 Tha uncanainty of the frequanay response & ncluded
in the stalad uncertainty of CanvF.

+ DCPyy,z DCP pre numerical Insanzation paramelers asseased basad on the data of pawer swoep with CW
signal (no uncertainty required). DCP doas not dapand on frequency noc madis.

. mmmAwmmutmawwmbmmmw

o Any Beyr Oeye Dryx VRx £ A B, C, D are namerical linsselzstion parnmelees asseusied bassd on
the data of pownr sweep for specific modulation signal. The paramatars do not depand on frequency nor
madia VR is the maximum calibration range expressed in RMS voltage across the dooe

«  ComvF and Boundary Effect Parametars: Assessad o flat phantom using E-fleld (or Tempearature Transéer
Standard for f < 800 MH7) and inside waveguiie using analytical Seld distributions basad on power
messurements for f > 800 MHZ The same sslups are used for assessment of the parsmaeters applied for
boundary compensation (alpha, depth) of which lypical uncertainty values are given. These parameters are
used In DASY4 software to improve probe sccuracy close 1o the boundary. The sensBvily in TSL corresponds
1o NORMx,y.x * CooviF whereby the uncenainly correspands 1o thal given for Convic. A
azwrbmnouswma.4muwwm-m-mmuhgwnmyumxmu&m:mo

z

*  Spherical isotropy (3D deviation from isobropy). i @ fiekd of fow gradients resfized using & i phsnlom
exposed by & patch antenna,

* Sensor Offsal The sensor offset comesponds (o the offset of virdual measurement center from the probe tip
(on probe axis). No tolerance required,

« Cannecior Angle: The angie s assessad using the information gwned by datarmining the NORMx (no
uncaainty required).

Corficate No: EXG-7663_Jul2) Page7of 23
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Report No.: BL-SZ22B0814-701

LEGroup

EX30VA - SN-T662

Juty 23, 2021

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

Basic Calibration Parametars
Sensar X Sarsor Y Sansor 2 Wféﬁ;
VAVim)')” 0.8 063 0.5 £10.1 %
m 104.5 1038 1023
Callbration Results for Modulation
U | Cammuanicatian System Mams A B [ ) VR | Wax | Max |
B8 | 4By W | mv | dev. | Unet
[ oW X | 00G 00 W | 000 | 1644 | 218 % :Enli
Y| o0 00 00 | | 144.3 |
i 0.00 00
;ME- | Pulss Wavetorm (200HZ, 10%) (V %“ 6167 | 7.4 | wio_‘"é__ 325% (308 %
.11
VOB | Puine Wawedorm (20012, 20%) S T I Y e [ Y T LN T LY
AAA Y| oa0 | cooo | 817 | 800
Z | 4000 | 8000 | 11.00 0
TOGSE. | P W e (0012, 811 ) X | 007 | 1170 | BB | SBA | 950 | $30% | £AN%
AAN Y | 200 | 6400 | 500 | —05¢
£1.0 118,03 ] 950 |
TOaSE | Polne Wavedorm (20002, 60%) | X | 12 181187 834 | 222 | {200 | 218% | t06W
AR AW WAL SART N BT
21 AT | whto | 265 (260 |
TOMBT- | GPSK Wavesorm, | ML X1 6851 | 1408 | 100 | 1800 | <07 % | t88%
AML Y | 074 | @586 | 1387 1501
B1_| 6508 | 1280 1500 |
KT | GPSK Wavelorm, 10 M2 72 g‘ 15; 000 | 1500 | 213% | £86%
¥ 51| © 4, 50
A | e 1 1500
10096 | B4GAM Waveorm, 100 Az X1t n%: i 301 [ 15900 [ 274N [t0e%
AAA Y | 15 i E% n
3 54| 6253 | 1 I -
T03F- | BA-QAN Wavedonn, 40 Mz X | 916 | 6070 | 1556 | 000 | 150 | s18% | £06%
AMA 85 | 6641 | 1531 r'—ﬁ"’“
37 | 14 150,
i m%ﬁlﬁ:%w . EE TEEEILEELILY
50,
b3 X 73 %: ] 1500

Nate: For detals on UID parameters see Appendix

The reported uncertainty of measuremeant is stated as the standard uncertainty of measurement
mulliplied by the - faclor k=2, which for a normal distribution o a coverage
probability of ap| 95%.

* The ucosrsanins of Noom XY 2 09 ot wlect e £7-Saki uncertainty meide T5L. (ves Pages § and 0)

* Mumoncal nsarteanon parametsr: ™)

p unCenenty net receed.
Umcactainty & deteninug unmg the mas. Sovamon e Ineor "emoonses Bophing rectaogulir stibuton wid i@ nepressed for U squars of the

Meid valon.

Cantificsbe No: EXI-TH63_Ju21
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Report No.: BL-SZ22B0814-701 GI'DUP

EXIOVA- SN-7583 July 23,2000
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7663
Sensor Model Parameters
(] c2 a ™ 72 T4 15 Te
tF 1F i meV™* | ms V" ms e v
X 57 | 91497 | 3490 | 306 | 000 | 490 | 038 | 000 | 100 |
Y 16 8406 | 3374 3.58 0.00 490 0.00 0.01 1.00
Z 31 | 9683 | 3453 | 187 0.00 4.90 0.08 0.00 100 |
Other Probe Parameters
Sansor Artangement Trimngular
Connactor Angie () Y3
Machanical Surface Detection Mode enabiod
Opiical Surface Dataction Mode Grabiad
"Probe Creerall Lengih 337 mm
Probe Body Dsameter 10 mm
Tip Lenglh 9 mm
Tip Dtamutar 25mm
Probe Tip 1o Sensor X Callrahon Pornt T
" Probe Tip 1o Sensor ¥ Calmraton Pont 1 e
"Probe Tip 1o Sensor Z Callbration Point Tmm
Recommences Measurement Citance from Surfses A mm

Note: Measirement distance lrom surface can be incressed 1o 3-4 mm for an Avea Scav job.

Certifiame No: EX3-7663_Ju21 Page 4 of 23
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Report No.: BL-SZ22B0814-701

LEGroup

EX30V4- SNTE83

Juty Z3, 2021

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

Lt My © &' onm ConVF X | ConvFY | ConvfZ | Apha® m‘ «E:!
750 419 0.89 1041 | 1041 | 1041 | 043 | 085 | 2120%
| 835 415 0.80 1010 | te10 | w010 | w4y | 004 | s420% |
1780 40.1 1.37 8.71 BT1 871 034 | 086 | £120% |
1900 40.0 1.40 8.57 .57 8.57 038 | 086 | 2120%
2100 208 149 845 B.AS 845 | 035 | 086 | 2120%
2300 205 187 B 2R A28 A28 036 | 000 | s120%
2450 302 180 818 810 219 | 032 | 090 | #120%
| 2800 3.0 156 704 7.94 7.4 033 | 090 | #120%
3300 382 27 T4 T34 1.24 035 | 135 | 21131%
| 3500 are 291 .10 (AL 740 0385 | 135 | +139%
3700 E1 312 .00 7.00 7.00 038 | 135 | 2131%
3000 s aw 8.95 896 095 0356 | 135 | 2131%
4100 372 383 8,85 8.85 8.85 040 | 1850 | £131%
4200 ar 3.63 8.70 8.70 670 040 | 180 | 2931%
| 440 6.9 384 880 6.60 6.60 040 | 150 | 2131%
4800 387 4.04 6.50 6.50 6.50 040 | 180 | £131%
4800 384 4.25 6,40 6.40 640 040 | 180 | =131%
| 4950 36.3 440 620 6.20 620 | 040 | 180 | s131%
5200 360 4.86 572 572 572 | 040 | 180 | s131%
5300 359 478 561 561 561 040 | 180 | s+131%
| 5500 356 4.96 530 530 §30 | 040 | 180 | £131% |
5800 38 sor 510 510 510 040 | 180 | 2131% |
5800, 383 827 5.15 616 815 | 040 | 150 | 2131% |
¢ .v'.-ﬂm-;‘“w#a un-»n *uwuamﬁwmuwnnum

wncananty
Bajow 300 MHz is £ 10, nnnnnwaw Rasovsments 3t 30, 84, 128, 150 and 220 Mz mspecesly. Vakdily
omunuuw——num-n-m Above 8 GHz reguency ssioty can be axlended 10 ¢ 100 MMz
© AL frumncies tetow 3 Gz, e waikdly of Tasun gammelens (2 and o) <un be retsssd 10 2 10% f Souid compensasion fonmiss is acphed 1o
-.-MSM“ Al freguances atowe 3 GHE. (he vttty of Saem pamamnterns (c 8ot o) 5 rosincied 1 ¢ 5% The uncorisinty is the 855 of
ot ndcaiod et tisue poramenas.

WPEAG comporsaion i
shwarys jess tan £ nummswmmzn-m“um-mmwuﬁuumu
e bourstary

m-
camaw bum

mnw_ﬁn

) Oewtation dus (0 the boundary sfed afler

Conficang No- EX3-7063_Jul@|
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Report No.: BL-SZ22B0814-701 GI"DUIJ

EX30V4- SN:TEE3 July 23, 2091

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

Ralative Conductiyity Depin” Une
1M * d {8im) " ConvE X | ConvF Y | ConvFZ | Miphs” |  {mm) =2
6500 345 00?7 5.88 5.68 5.68 0.25 250 | 2186%

=memww-. 200 Mirde. Tha usceriairy s ihe RSE of the Com® uwsosianty & caliiraion feguendy and B uncosasiny i
ndcated Matancy tand

WGVQM e vty of Vs garmrvabors (1 et o) can b colastd 1 = 10% I god compansation fonmeds it spisied 3 mersured
SAR vabsen. mmnumamwmwwm—-mu
© At Owgt!) are Selsmised duing EFEMG 00 10 he ¥ offec atwe
—mumu\umm:wm:awmmum mm-nnmmuo
Gz a wery distancs lesgsl D Nt B grobe (i dametnr $om the toondary

Camficate No: EX3-7663_Ju21 Page 6 of 2)
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Report No.: BL-SZ22B0814-701

LEGroup

EXQ0Ve. SNLY663

Frequency response (normalzed)

(=]
-

Judy 23, 2021

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

el g —— O

=
=

eI T T T

(=3
o

o

o
S b

L

4

t

b

1500
1 (MHz]

Uncartainty of Freguency Response of E-fleld: £ 6.3% {k»2)

Cantificale No: EX3-T683_aer
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Report No.: BL-SZ22B0814-701 Gruup

EX3DVA- SNTHED Juy 23,2021

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz,R22
- . . . . .
Tw » A

0% ] - - s
" ||me—,m*wi -t a gy

g
3
a
e
Rikagaicd s .A,,,sr-lri._.,h'....__r__'.*x_;;‘ U - Soedd
150 \bo 20 o ] Vo o
= a Rk ]
~rﬂ‘.ﬂL: -dﬂdu -ubzl!m B o %
Uncertainty of Axial Isotropy Assessment: £ 0.5% (W=2)
Conficaln No: EX3.7063_Jut2 Foge Bof 23
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Report No.: BL-SZ22B0814-701 GI'UUIJ

EX30VA- SN 7603 Juty 23,2029

Dynamic Range f(SAR}ead)
(TEM cell , fo,= 1900 MHz)

} 2 |1 1
| et |
¥
F.
W03 faiee e SRR N eIl R IR 333111 _li_,’ 1344
3 ie
i3I A
.
-

Input Signal [uV)
3

=

e ...;.LY 410 : |
107 104 0! w* 10 " w
SAR [mWiem3

e ' + S EEDEEE S8 § 4554 o chotbine

D= - "'“"""M.‘tht'.'.’-*‘ - pa———
.

1_1: b eibh Lok ) ..I e
’}. .

34 o Cymemaman 12 e T
W0 0= o o0 we 102 Y
SAR imWiemd)
] Ls]
ool (ompeniaimil COTers Med

Emor B}

Uncertainty of Linsarity Assssament: 2 0.6% (k=32)

Cartficate No: £XX5. 7003 _Jui21 Page 90l 3
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Report No.: BL-§Z22B0814-701 [.-erLlp

EX30V4- ENTEE) huty 23, 2001

Conversion Factor Assessment

1= 836 MH2 WGELS R (H_comé) 1= 1900 Mha WGLS R22 (H_com#

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

o8 08 L4 22 00 0 04 0 08
o8 ° £ - 0 o oe o8

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

Cartificate No: EX3-7663_MG1 Page 100123
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Report No.: BL-SZ22B0814-701

EX30V4- SN7053 July 23, 2021
Appendix: Modulation Calibration Parameters
UiD Rov | Communication System Name Group PAR | Ume"
(4B) |
[ oW oW 000 | 247 % |
V001G | Can | SAR Vinkdason (Squar, 100ms, 10ms) Toul 1000 | 296%
T0011 | caB | UMITSFOD (WCOMA) WCOMA 281 | 166% |
10012 | cap | EEE 002 11h W24 CFr (BE58 T M) WA 107 | 266%
0013 | cAB | i 1 VAN 54 | SEBN |
0021 | oac (= 930 | 106N
T60EY | oac 0 =Y 957 | 296%
TT0024 | pac | GPASPO0 (TOMA, GMEX TN E-1) aswm 64 | 2a6%
10025 | DAC | EDGEFDO (TOMA, BPSK, TN 0 o 1262 | 2965
0026 | OAC | EDGEFDO (TOMA, BFSI. TN O-1) 955 | t96 % » |
V0027 [ Dac | GPRS-E00 (TOMA, GMBK, TH 0-1.2) (=) 400 | 296%
0030 | AG | CPREFDD (TOMA GRS, TN 6-1-2-3] (=] 355 | 204N
10028 | DAC [T 778 | 294%
I0N0 | CAA 151 Bueooth ] Buwioot 530 | 90N
10037 | GAA 7 Huniooh 18T | z06%
V000 | can 802 151 Blelood (GESK, DHE) Tt T8 | La0 %
B Ty ) OHTY oo 774 | sG0%
10084 | can | IEEE 500161 Bueinedy (FH.OGPEK. DHI) [ 455 | zUB%
h’iﬁ CAA | IEEE 562,151 Bluoloat (PUG-DOFSK, DHE) Baolooh 380 | t06% |
TIE03E | GAA | TESE BE0.15.1 Bhotoom (B-DPS, 051) EX TG BOl | s06%
1T AR | X3 Biatont: 7 EE0% |
Cfoad | can 15,1 Wissloat (B-DPFSK, OHE] Bhmioor 490 | £95%
10008 | oAB (TaHTT ASY) CONATOG 457 | 106%
10043 | GAD | 1554 15-906 FDD (TDMAFDM, PUSDOPSK, Halfrate) AMPE 778 | t006% |
100 | CAA | ISIEINTIASSS FOD [FOMA, FM) AP oo | £S8W
TGN Can | DECT (TOD. TOMAFOM. GFER. Fib S, 34] BECT 1380 | £06%
10040 [ caa | GECTITO0, TOMAFDM GFSE Goutle Sioi, DECY 1070 | £96% |
(10008 | CAA | UMTE-TDD (TD-SCOMA, 1.28 Mcpa)] TO-SCOMA 1101 | t06% |
10088 | AC | EDGE-FDO (TOMA. 55K, TH O-1-2-3] GSM 552 | t06% |
70060 | CAD 5 Vi 34 GH3 (D555, 2 Moga) WoAk 313 [ e06% |
Vo060 | caa | TEEE R TTo WA T GHE (DS5S 53 Mipe) WLAN 283 | t06%
10001 | GAS | IEEE BUZ.1 15 Wikl 2.4 Gz (DB5S. 11 Mbpa) WUAN 360 | 96 % |
10062 | CAD | JEEE 801 1ah Wi i GHz (DFDW, 6 Mbps) WoAN B0 | s0B% |
10083 | CAD | JEEE B02.11ah WS & GHz (OFOM. 0 Mips) WLAN T00%
16064 | GAD | IEEE 800,118 Wi 5 G (OFOM, 12 Mepe) WLAN 908 | c06% |
16008 | cas | IDEE S Tiak Wil § Ghiz (OPDAL 10 Weps) WLAN 200 | £06% |
10000 | GAD | IEEE 8021 i WiF i Gz (OFDM, 24 Mipa) WAN 030 | 00 % |
10087 | CAD | TEEE S0G. 110/ WK § GHz {OFDM, 36 Wepa) WLAN 1072 | 94 % |
VG008 | CAD | JEEE 602 11l Wi § G (OFOW, 48 Mook | WOAH 10.24 | £90% |
0060 | cap | TEEE S00.1 1wk WiFi § Gz (OFOM, 54 Weoa) WOAN 056 | 00 %
(TOOTT | cAg | TEEE B2 11 VI 2.4 Gz (DSSS0F DM, 0 Wops) WLAN D83 | t0A % |
10072 | cAa | IEEE 802 199 WPl 2.4 Grz (DBESIOF0A, 13 Mbps) WAAN 082 | t90% |
0073 | cAB | EEE 302.1 19 WIFi 24 GHz (DSGS/OFOM, 10 MBpa ) WLAR XTI
0074 | oAB | : [ "WHAN 7030 | =06 %
(10075 | cA | TEEE B2t , ) WIAN 077 | $00% |
"T0018 | can | TEEE B 110 WIR 24 GHE (DESHRFON Wi Mbps) WLAN 1094 | $0.0% |
(TRATT | cAs | WWEE 862,179 WP 2.4 Grr (DS SWIOr DM, 54 Mbps) “WLAN TI00 | 06 %
0001 | cAS | COMAZDO0 {1aTT, BCS) COMAZH00 AW | s40%
0082 | CAD | 15547 15-138 FOD [TOMAIFDM, PUA-O0FSK. Fulkie) oy 77 | 206%
0000 | oAC_| GPRS-FOD (TOMA, GMSK. TN 04] S 6556 | =06%
6007 | cac | UTEFO0 (FE0PA) WO 306 | £06% |
0080 | ac | UMTETD0 (HSUPA, Subtest 2) WCOWA 356 | £90%
Certficate No: EX3-T863 k21 Page 11 of 23
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Report No.: BL-SZ22B0814-701

EX30Va- SN7663 iy 23, 2021
oo E 373 n.sss]
10100 o% UTE-FOO (SC-FOMA. 100% RB, 20 Wiz, GPER) LTEFOD | 887 | s06%
TG101 | GAR | LTE-FD0 (SC-FOMA, 100% RB, 20 WHz, 160AM) LTEFOO B42 | 2106
VG | CAB | LTEFDO (SG-T0MA, (00% B, 20 MHz, 08-0AM) EFo0 680 | *
16 DAC | LTE-TD0 (SC-F0MA, 100% R, 30 MHz. PSR e 928 | 206N
0T | oAE | LTETE0 (SCFOWA, 100% R, 20 MHE. TROAMI | OJETO0 | 987 | 3906 % |
6108 | GAE | LYE-TOD (SCFOMA, 100% RS, 20 M. BAGAM) | LTETDD | 1001 | 665
0708 | CAE | LTEPOD (60-FOMA 100% RS, 10 Mz, GFSK) LTEFOR 500 | 294 %
6908 | caa | L RS, [TE-FOD A4y | sa6% |
010 | cag | LTEF0D (SCFOMA. 100 FaF. § W, OPSK) LYEFD0 575 | £06%
0111 | CAG | LTEF0D (SC-FOMA. 100% feb, § Wiz, T5-GAM) LEFDD A4 | 2a0%
70112 | cAG | LYE-FDD (GC-FOMA, 100% RB. 10 Wiz, 04-GAM) [TEFo0 G55 | £0.0%
0193 | cAG 5 (8 BBz | £05% |
V0174 | CaG | TEEE B0G.11n (11 Greenield. 13.5 VEps. BPEK) D10 | £06W |
0118 | CAG | TEEE Daz.din ] WLAN B40 | +66%
F0116 | CAG | JEEE B2 0 (HT Grasniieid, 135 Moo, SA-AM) WA 818 | 206%
0117 | CAG | IEEE B2 17 (HT Miawd. 13.5 Wops, BFER) W BOT | £06% |
T0V1E | CAD | 1in Whs, 15-0AM) B850 | 06 %
T | CAD | JEEE BOZ11n (7 Misnd, 138 Miss, G- WLAN K15 | 9%
V640 | GAD | LTES00 (S0-FIMA, 1000 1B, 15 W, (B-0AM| LEFDD 648 | 20N
70741 | CAD | LYEDD (OC-FOMA, 100 RE, 18 Mz, DLOAM) (TEFDD BEY | +00%
TIDIAE | cAp | LTE-PI0 TECFOMA Y00% Ra. 3 Mz, PsR) CIEF00 570 | t06% |
TIDVA3 | GAD | LYEFDD (BO-FIWA, 100% R, 3 Mz $6-0AM) LTE-FOD 635 | 6%
16T | CAC | LTEFDD (SO FOMA. 100% HE. 3 MHz §40/M) OEFO0 BEn | BN

CAC | LTEFDD (SC-FOWA, 100% RB, 14 WHe, OFSR) e 00 R0 | t08%

CAC | L X7 LTEFD0 841 | t06%
TT01A7 | CAC | LTE-TDO (SCF WA, 100% R, 14 MHz. 54-GAM) LYEFGD 072 | s90%
VG148 | GAE | LTEFDO (GCTOMA, Wk 7, 00 Mz, 160MA | LTEFOD | 04d | 00 %
"VHE | Car | LIEFO0 (SCFOMA, 7% Fll, 20 Wi, S4-0AM] | LTEFDD | BBO | =06 % |
"T0181 | CAE | LTE-TOO (GC-FDNA, S0% RB, 30 Wiz, OPSK) LTE-T00 W36 | 08 %
0168 | GAE | LYE-TDD (SC-FOMA, S0% R, 20 Wiz, 15-0AM) (TET00 662 | £90%
(0183 | caE | LYE-TOD (SCFOMA 50% RE, 20 Mz, 96-0AM) L 3005 | £0.0%
TI0IBE | GAF | LTEFOD (SC-FOMA. SOX RE TOWHz, oPERy | ELRE
"TOT85 | GAr | LTEF0D (SC-FOMA, 3% I, 18 MHE 1H-OAM) LTEf00 BA3 | £0.0% |
36950 | GAF | LTE-FOD (SC-FOMA. 50% RE, 5 Mz, GPSK) LTEF00. 570 | £0.6% |
“TGIET | CAE 3 3 ALfa GAD | 206%
10150 | CAE | LTEFD0 (SC-FOMA. S9% RH, 10 MHz. 64-GAM) LE00 (-
"T0180 | CAG | LTE-FDD (SO-FLRMA, 50% FD, 1 W, S1-0AM] LEs00 E56 | t96 M |
“T80 | GAG | LTEFDD (GCFDWA, 5% B, 1 MHz. QPSK) UEFDD 582 | t06%
016 CAG UEF00 64 | son%
016 | CAQ | LTEFDO (SCTOMA, 50% 13, 15 Mia, 64-0AM) LTEF00 | 688 | 290%
10786 | CAG | LTEFDO (SCFOMWA, G5 R, 1.4 Wiz, QPSR LTEFDO 546 | 90 % |
Y0167 | CAG | LTEFDO (BC-FOMA, G0N 165, 1.4 Wiz, TB-0AM) LTE-FDD 621 | £98% |
V0165 | CAG | LTEFOD (SC-FOMA, 5% 1D, 1.4 Wiz, GA-0AM| ITEFOD 679 | £08%
V0188 | CAG | LTEFDD (SC-FOMA, | B, 20 MHz. DPSH) LTEFBO B73 | £0.0% |
0170 | CAG | LYEFOD (SC-FOMA, 1 RB. 30 MHz, 16-QAM] (K257 I T80 % |
011 | GAE | LYEFOD (G- FOMA. 1 B, 30 MHL B4-0AM) LTEF0O BAD | 266% |
V0172 | CAE | LYE-TDD (BC-FOMA. 1 RD, 70 MHz. OPBR] LTE00 921 | t06%
"T0T79 | GAE | LTE-1D0 (SC-FOMA. 1 AB, 10 MHE I0-GAM) TE-T00 048 | 156% |
FYTE | Gar | LTE-TOD (SC-FOMA. 1 AB, 30 WHz, 04-GAM) TG0 1025 | t66%

CAF | LTEFOO {SCFOMA, TRB, 10 MHz, OFSR] LYEFDD 578 [ 108% |
o0 | oaF | UTE-FDD [SCFOMA. 1 B, 10 MHz, 16-aAM) DE#00 052 | &
T0177 | CAE | LTEFDO (SC-EOMA, | I, 5 Wz, GPSK) L=+00 573 | 296 % |
Y0178 | GAE | LTE-FOD (SCFOMA, 1 R, 0 Wiz, 16-0AM) LTEFo0 652 | s00% |
TR | AAE | LTE-FDO (GC-E0WA, 178, 10 Midz, GA-OAM] LYEFGD B50 | =96 % |
TG0 | cag | LTE-FDO (SCFOMA, 1 RS, & Wiz, G&0MM] [N I s
Cantificate No: EX3-7663_a Bage 12 0f 23
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Report No.: BL-SZ22B0814-701

LEGroup

EX30VA- SN-7883 Sy 23, 2021
0200 | CAG | LYE-TOU (SC-FOMA. 00% RS, 3 WHZ, 64-0AM) CTEYE0 00T [ 206% |
10301 | cAG | LTE-TDD (50 3 LTE-TOO 434 | 0N
T6263 | CAG | LTE-TDD (SC-FOMA, 100% 168, § Wiz, 18-GAM) LTET100 ams | =
i T CaG | LTE-TDD (SCFOMA. 100% . § Wz, De-GAM] [7E700 1096 | £06%
10384 | cag | LTE-TOD (SC-FOMA, 100% RB. & WHz, QPSK) LTE-T00 023 | 206%
T0aeE | CAG | LTE-TDD (SC-FOMA, T00'% RR. 10 Mz, 15-0AM) LTEYSO 68T | 206% |
“VGEE | GAP | LTE-TOD (SCFOMA, 1009 HB. 10 WAL Ga-OAM] LETD0 1007 | £06% |
"TE8T | CAF | LTETDO (SC-FDMA, 100% D, 10 WL GFEK) OEIDO 530 | +06% |
VoS T oar | LTE-TO0 (SCE0MA, 100% RE, 18 Mitz, 10-OAM) (850 1006 | +96%
0208 | CAB | LYE-TOD (GCFOWA, 100% RE, 15 Mz, GA-0AM) [0 5 1013 | t0B% |
TOIT0 | CaB | LTE-TOD (G0 FOMA, 100% RB, 16 MHz OPBR] | LTET00 | 248 | 06 %
0274 | CAB | UMTS.FD0 DESUPA. Subingd 5, JGPP R 10) WCOMA AT | t00% |
V0275 | CAD | UMTHFO0 GEUPA. Suvhest 5. SGPT Peili A1 ) 306 | 298 % |
V02T | CAD | PHS (OPER) Wl 107 | 290 % |
10278 | cAD | a5 L3 3 1161 | =20%
VRETT | cAG | PHS (PSR, BV BBANH, Roliofl 0.38) PG 1218 | s00%
10200 | cAG G COMAZD00 307 | 200 % |
V60T | CAG | COMAZO0A, ALS, 5005, Full Falo CONAIO00 A6 | t00 % |
T | cac | COMARD00. ACE, SOIL Fidi Halw COMATI0 3% [ 100%
i CAG | CONUGODA, RCI. 500, Full Fale TOMAZOO0 i) | tUEW
10008 | cAG | COMAZODA, i3, 505, 1Aih Rae 35 COMAGIO0 1240 | +06% |
TYROT | CAF | LTEFD0 (SC-FOMA. 500 R, 19 Mz, V6K LE+00 581 | t6% |
TGO | GAF | LTE-FOD (SO-FOMA, S0% AB, 3 MHE GPSK) 65 872 | t08%
0968 | CAF | LTE-FDO (S0-FOMA. 50% RS, 3 MHa, 16-0AM) LEs00 & T06%
TR0 | cac | LTE-FUD (SC-FONK 5% AE. 3 WHz, S40aM) TEF00 800 | £96%
TI00T | GAC | TEEE BOZ 100 WINIAY (20-18, S, TOMIE QPSI. PUSE] WIMAY 1200 | 298 % |
T0308 | CAB | IEEE BOZ 166 WIMAX (28-15, Bews, 10MFIZ, GIPSK, PUSS, JoTRL) | WINAX 1247 | =80
050 | caB | 6 ais, ’ WIMAX 1262 | 200 % |
0S| CAA | TEEE BOZ 760 WIMAX {20-18, G, SONFAZ BACUM, PUSC) WA 19,66 | 206 % |
TO905 | CAA | IEEE DOZ jie WAMAR {31:15. 10w, 1Mz, BIGAM, PUSC) TANAX 16524 | 206 % |
0308 | CAA | 1EEE BOZ 100 WAMAX (25:18. T0ma. SO, GIGAM, PUSEY | WIMAX | 1467 | 28,0 %
V0307 | AAG | IEEE B02. 188 VWMAX [25:18, 10ms, 1OMME, GPSK, PUSE) WNMAX 148 | 208% |
VO35 Aas | \EEE B02 160 WIMAX (35:18, 10ms, 10WSEz, 180AM, PUSC) | WIMAX | 1446 | £0.8% |
V0300 | AAR | EEE 802, 16w WINMAX (35. 16, 10mb, TONFG, TBOANANG 253] | VAMAX A58 | £R6% |
10310 | AAB | BEI 602, 16s VAKX (22 1H, 10me. 10M, QPOH, AMC 321 VIRAX, W57 | 06 |
30311 | AAB | LIEFD0D (SC-FOMA. 100% KB 15 Wiz, OPSR) LTEF00 GO | £8.6% |
10373 | AAD | IDEN 13 TOEN 1041 | £56% |
T4 | AAD | DEN 18 1348 | £96% |
TS | AAD | EEE 807,115 Vi 3.4 GHa (0595, 1 Mips, D9pe 02) WLAN 171 | £06%
16310 | AAD Tiig ; WA 830 | t06% |
0317 | AAA | JEEE B02.11a VAR 5 Gz (OFOM. B Mops, S8pG oc) WA 536 | £08% |
G350 | AAA | Pulke Wavalerm (200, 10%) Ganent. 000 | sa8% |
TTOI63 | AAA | Pulss Wanmirm (200HS, 2001 Gomenc 690 | £95% |
TGS T aaa | Flie Wiseslomm (3000, 200 Generic 398 | £96% |
TTO00 | AAA | Pidee Wavisiorm (d00Mz. 0% Catwre: 320 |
ICa50 | AAA Tanere 097 | =
0387 | AAA | OPEX Waeiom, 1 MHZ Genere: 510 | £96% |
VOS85 | AAA | QPSR Wawiorm, 10 MHZ Garere: 522 | s00%
TORN | AAA | DCUAM Wiavedorrs. 100 RHE “Gatie 627 | 200 % |
10300 | AAA | DA-OAM Wavelor=. 40 MMz T 637 | T00% |
10400 | AAD | EEE BO1tac Wil [20MPz, B4-GAM, B9pc oc) WOAN [(ETAREIIL
TTOADT | AAA | TEEE DOZ 1 hac Wi (ADMHE, G4-GAM, 9590 0c) WA BED | 290 % |
TTOWE | ARA Tiee B4-0AM, fiope ac) WLAN BE3 | 200 %
T3 | aam COMAI000 376 | 106% |
IO | AAB | COMAZU00 (1REV-DO, Bev. A) COMAION FS YIS
T 00 ARD COMAZUON, B, D02, SCHO. FUl aie COMAIEO0 522 | 458% |
Certificate No: EX3-TH63_Jui21 Page 14 of 23
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0110 | AAA | LTE-TDO (SC-FOMA, 1 R, 10 MHz GPSK. UL Sub=2.3,4. 7 80) | LYE-TDO 782 | 206%
T4 | AAA | WIS CCOF. GA-AM, S0MHE Ganarc B54 | 266N
0418 | AnA | JEEE B0E 115 WIFi 24 Gz (D535 1 Wi, iipe 42) WLAN 154 | 206% |
TN | AAA , a5 WOAH B2) | sG6N
0417 | AMA | IEEE BOZ11aM WIF| & Gz [OPOM. § Mbpa, S8pc 80} WEAN 823 | 298%
CVBATE | AAA | EEE B0 11 WiFI 2 4 Golr [DBGS.0F0M. B Mbgs, 99pc, WLAN 514 | 96N |
T | A | EEE B0E 11 WiFi 34 Grtx (DSSS-0FDM, 6 Mbgs, Taps, Shinl) | VAN 810 | 296% |
025 [ A | EEE T (HY Graeesied, 7.3 Mbps, BPEK) WLAN B2 | 298% |
TOIZ | AAA | JEEE B02.11n (WY Graereid, 453 Mbpe, 10-CAM) WIAR 847 | 294 % |
TOIIE | AAT | EEE BOZ11n (M7 Gresrod, 72.2 Moo, 04-0AM) WLAN HAD | sUAN
10425 | AAE | EEE 802110 (M7 Greenfo, 15 Mbps., BRG] WLAN B4l | $0A% |
YBR[ AAE | TEEE S04.110 (4T Grosabers, D0 Mbpa, 16-0AM) WILAN 045 | 208%
TR | aam | EEEEE TR (Y Grooobosl, 150 Mbps, 04GAM) | WLAN BAT | 200% |
TTOMI0 | AAR | LTE-FDD (OFDMA. 5 Wiz, E-TM 3.1) LTEFDO G398 | £00% |
T3 | AAC | LTEEDD (OFDWA, 10 MHE E-TW 3.1) &= BB | £06% |
0433 | AAD | LTEFDD (OFDMA, 16 MHz, E-TM 3.1} UEFoo B | 206%
T T AAS mmmrﬂu ) [TEF00 B | 2U0% |
106 | AAD e DPERY WEBMA NEO | =REW
TOE0 | AR mvmm UL 58 [80077) TEZ | tDEW
TIOMAT | AAA | LTE-FDO (OFDWA, b Wi, E-TM 3.1, Clppng S4) TEFO0 756 | £68% |
TTOME T aaa | LTEFOO (OFOMA. 10 Mz E-TM &1, Chgrin 6% TEFo0 TA3 | 266%
V04D Aac | LYEFOD [OFOMA 15 Wz ETW 3.1, Cljeng 44%) TEFO0 71 | EHEW |
tl% A | CTEFO0 [OFOMA. 20 Wiz, €W 3.7, Clipping 44%) YE#sS 748 | t06%

T | AAA | W-ODMA (85 Tesi Mool 1, 04 DPGIL CIpging 44%) WCONA, 750 | £86%
g5 ANC | Valsaiion (Squan, 10ms. Ime) Toul W00 | s88%
Y0456 | AAC : SL0AN Tipe 06 WA Bod | £9B% |
VS T aAc WEDMA B6d | £OBW |
TTOASE | AAC | COMAZD00 {13 V-D0. Hew B, 2 cartiers) COMAGI0 555 | 196
10450 | AAC | COMAGDO0O (1kEV-DO., Rav, B, 3 carriors) COMAZO00 D25 | s06W |
V00 | AAC | UMTS-FOD (WCDMA. AMR) W 350 | 08N
0T | Az | LTE-TOO (GL-FOMA, 1 i, 14 MHz, QSR UL S LTETO0 782 | £06% |
VO | aac | LYE-YOD (CFONA, Y I, T4 Wi, 10-0AM. UL Sib) TTE-T00 B30 | t06% |
1O | AAD | LYE-TOD (SC-SDMA, 1 7, 1.4 MMz, 64-0OAM, UL 5ub) LTE-TOD B56 | 00 %
oM | AAD | 1R85, 3 ¥ LTE-T00 RIBELIRT
I0IE5 | AAC | LTE-TOD (SCFOMA, | 78, J W, 15-0AM. UL 5] 1 TTE-TO0 B33 | 96 %
TTOIER | AAC | LTE-TDO (SC-FDMA, 1 R, § MIFE, S4-GAM. UL Bus) CTETO0 857 | 206 %
BT [ ann | CYETDU [DEFORA, 176, § Wz, GPEK, UL Sub) LTE-700 781 | 290 %
10488 | AAF | LTE-TDD (SC-FDWA, 158, 0 Wiz, 100OAM UL 8] | LTE-TDD B8 | 290 %
"T0IEE | AAD | LTE-TOD (SCEDMA, 1 5. 5 Wz, BL-0AM, UL 5 — | OET00 | TEA6 N |
040 | AAD | CYESTO0 THI | 298N |
BT | AAG | LTE-TOD (SC-FOMA, 1 76, 10 Wiz, 16-0AM, UL Sub) CTEToo 832 | £06% |
[TOATE | aAC | LTE-TOO (SCTOMA, 1 285 10 Mbke, O4-GAM, UL Bub) CTET00 B57 | =00 %
1073 | AAA | LTE-TOD (SCFDMA, 1 BB 35 Wi, OPER. UL Sub) LTE-TOD 783 | =
TTOATE | AMAC | LTESTDO m—um UL &) LTE-TO0 832 | z86%

10478 AAD | LTE- 857 | z0@
TTO4TT | AAE | LTES "CTE-TO0 B32 | 290 %
16478 | Aac 5 TE-T00 B567 | 40%
TOiT0 | AAC | LTE-TDD (SCF0MA, 50% A, 1.4 Wiz, GPSI, UL SuD) [TE-T00 Y44 100 % |
00 | AAA | OTE 78, 1AW, TETO0 | 6.6 | 206% |
TIOIBT | AAA | LTESTOD. A LTETO0 545 | s00% |

TOIR2 | AAA | LTE-TOD (SC-FDMA, 50% Fell. 3 WHE GPE UL Bug) LYE-T0D T | t90%
TGI8 T AAA | CYECYOU [SEFONA. 5% %65, 3 Wiz, 10-GAM, Bub) LTET00 [EONEYIEN
10484 | AAB | LTE-TDD (SCFDMA, BO% Fi5, 3 Mz, 68-CVAM, UL Sub) LTE-T00 BAT | 00 |
(TORE | AAB | LTE-TOD (GC-FDMA, 507 i, 5 MHZ, OPSK, UL Sl LYE-TOD 750 | £0.6% |
488 | AAB | LTE-TOD (SCFOMA, 5% P8, & Wirls, 16-0AM, UL Sub} TTETE6 538 | 106% |
T8 | AAC | ] LE-T00 B6O | 100%
Cortificate No' EX3-7863_A21 Page 15 0f 23
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EX30V4- SN 7663 Juby 23, 201
(70488 | aac | LTE-TOO ] [LTETD0 790 | s06% |
IS | AAC | LTE-TDD (SC-FOMA, S0% REB. 10 MHz, 15-0AW, UL S0b) LTETD0 B | 200%
080 | Aar | LTE-TOO SCFOMA S AR, 10 M, BECAM, UL Suli) OE-T00 854 | 06 % |
06 | aE | LTETOD ’ ) LYE-T50 ¥74 | 206% |
TORE | AAF | LTE-TD0 (SC-FOMA, S0% RE, 15 Mz, 16-OAM, UL Sub) LTETDO Bal | +08% |
"TOMS  |AAr | LTE-TOD (SCF0MA, S0% AB, 15 MHz, BA-OAM, UL Sull) LET00 655 | £06% |
08 | akF | LTETOD [TET00 TiA | t06%
90838 | AAF | LYE-TOO (SC-FIMA, S5% Vi, 50 Midz, 16-0AM, UL Sull] TEY00 B37 | t0E% |
065 | AAE | LTE-TD0 [SCFOWA, 507 AD, 20 MHz. DA-GAM. UL Sub) LTSS BE4 | £GE% |
T | e | OB v LTETE0 THT | £H6%
"T0ME | AAE | LTE-TDO (BC-FOMA, 1000 RS, 1 4 M2, 15-0MM, L& Sub) L7E700 8B40 | £06%
V0408 | Anc | LTES 1 A LTET00 o | 00
VH000 | AAF | LTE-TDO (SC-FDOMA, 100% Fill, 3 MHz GPSK. UL ) CYETOU T8 | =88
(70007 | AAF | LTE-TD0 (SC-E0MA, 1009 A, 3 Wz, 160, UL Eub] [TE-T00 B4d | to5% |
(10507 | AAR | LTE-TOD (SCFOMA, 100% R, 3 Mz, 54QAM. UL cb) LTET00 852 | 206 %
V0608 | AAn | CTE-TOD (SC-FONGN, 100% S, 5 Wiz, QPSR UL 5] TE-T00 772 | =98 % |
TO0R | AAm | CYE-VOD (S FOMA SOIR T, 5 Wiee, (00N UL k) TYE-TOO 531 | £98% |
TTG00R | AAGC | EVE-TO0 (BG-TOMA, J00% JHI, | NPz, O4-GAM, UL Bob) LE-100 054 | 290 %
(VOODE | AAC | LYE TOD (SC-FDMA, Y00% RB, 10 Mz, QPSR UL Sub) TE-T00 T4 | 106 %
V0507 | AAC | LTE-TOD (SC-FOMA, 100% RA. 90 Mz, 15-0AM, UL Sub) CTET00 ah | 240 %
AR [ aar | TTETON (SCFOMA VI AR 30 Wy, SLOANTTT i) LYETO BLOREL]
10008 | aar | CYECTOU (SCFOMA 100K R, 38 W, GFSIC U Sab) LTETH0 JG8 | sao%
(0810 | AAF | LIE-TOD (SC-FOMA, 100% &5, 15 Mz, 16-GAM. UL 5u0) ET00 BAD | 06%
0811 | ANF | CTETO0 (GC-FOMA, 100 B, 15 Mre. G1-0AM, UL 5] & 700 051 | san%
0517 | aar | LB 0 Subj CTE-TO0 TP 200w
T8I | Aar | LVE TR | Haz | s00%
08T | Aas LTE-To0 645 | t00%
0515 | AAE 1 ] ac) WILAN 158 | s00%
0518 | AAE | 'EEE 02,115 W1 0.4 GHr (OS85, 55 Nops, 9ape 0¢) VIUAR 187 [208% |
Y0817 | AAF | FEEE G0U. 110 VET 44 GHe (0599, 11 Mbps. Gkx 06) WLAN 158 | 206% |
TOBTH | Aar | WEEROLTTam Wil § GHz (OFGM, 1 Mbps, Gape 6c) ey B23 | £9.6% |
108518 | AAF X ) WiAN B30 | 200%
10020 | AAB | \EEE 802.11a/h Wi b GH= (OFDM, 18 Mbps, B8g0 92) WLAN 632 | 260% |
10621 | AAB | IEEE 802,11a0 WiFi § GHz (OFDM, 34 Mbgs, G1ge 92) WO F67 | z00% |
10522 | AAB | FEEE S04 110 Wt & GHz (OFOM, 9 Mbos. Oiee 95 845 | 206% |
TOREY | Aac | EEEEETiah Wt § Gz (OFOM, & Mbps, 89pc d<) WA 808 | £0.6% |
"TONEE | AaC | EEE 302.11a0 W § Gitz (OFDM, 54 Mbps, 99pc d6) WA B2 | tG0% |
V0025 | AAC | EEE 802.11ac WIF] (20Mz, M50, 93pc te] WLAN B35 | tU6W |
0620 | AAF | IEEE S00.115 WiFl (20MHG, MES 1, 90p0 60) WOAN B4Z | +06% |
10527 | AAF [ 7, WA B2l | t66% |
V0528 | AAF 7 e} WAN B30 | t06% |
V0520 | AAF | IEEE B2 118 YWIF) (20MFZ, MICSA, 2900 o) WO "T06% |
T0031 | AAF | IEEE 202110 WIFI (20NFS, MCSS5, 99p0 0] WO B43 | 206% |
YOB3Z | AAP | IEEE B0Z,110c WIFI (20N, MICST, 0pC () WO B39 | +96%
V0B33  | AAE | IEEE B04.116c YWIFI (S0WIHE, MESH, S o WLAN 538 | t96% |
0538 | AAE | EEE 803 1 Tac WIF| (AOMFE:, MESS(. S9pc dc 845 | tD6%
"OASE | AAs | EL 201 1ac WIF| (S0MHE, MG 1, 9pc oc, AN B4s | tBE% |
TA0538 | AAF | TEEE 802115 WIFI (40WF, MICS2, 290 6o} WOAN B3 | 286% |
0557 | ans | TEEE 502 T1ac WIF] (40, W33, pe 66) WoH 544 | £96% |
TIOR3 | AAF I Woc o) L] BS54 | 106%
VS ANA | TEEE BT Tac WY (A0MHE, WRESH, Woc WAN B30 | t06%
TS AAA Tisc . Bope o) WA Bab | £06% |
TO5E | AAA | IEEE 8021792 WF] (40Wz, MCSE, 99pC WiAN BEh | +06% |
5G| aac 3 7 &) B65 | £06% |
0582 | AAC | EEE G04.11ac WIFI {DOMFE, MCSO, 0Bpe o) WLAN BAT | £06% |
0SS [ AAc | pe 53 WOAN 855 | t90% |
CortiNicsie No: EX3-7663_Jui21 Page 180/ 23
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EXI0VA- SNTO6) July 73, 2024
“TOMA | AAA | TEEE 800,116 (HT Miked. ADNIE, MICS5, SO0 6C) WA B76 | 06 |
TO008 | aaa | VEEE 550 Tin (HT Kb, AGME. M6, Blod oc) WA BOT | 206%
TOEE | AG | TEEE G0 110 (1T Mooed. AOMIRE MEST, Bipc ooy WA e | =
F0007 | AAC | VEEE D021 tac W] (20MMz. MCHD, S0pc oc) WAN B6L | 0B |
"TB38 | AAC | IEEE B2 1 iac WiFl (J0MVE, MCS), S0pc o) WLAN 877 | 406%
W—Emd WAN 857 | 206N
0010 | Aac | TEEE 5T Tee WIRY (HOMAE, WG, Stpe dol WA 78 | 108%
TN0611 | AMC | TEEE Diz 1 voo WOl (2002, MESA. #pc do) WOAN 570 | 86 |
V0612 | AAD | IEEE DOZ.1 1ac Wi (20MMz, MGS0, Bopc oc) WEAN 817 | 86% |
0613 | AAC | JEEE DOZ 1 1ac WiF [20Mz, MCSS, S0pc o¢) WLAN BaL | 206% |
[ TOATA | Anc | TERE D2 11ne WiFi (202, WCB7, D0pe o¢) WLAN 850 | 106% |
0018 | AAC | TELE OG5 Tac WIF (0MM. MGSE, ige o2) WA B2 | 208% |
0010 | AAC | TEEE BG21100 WIS (EMHz, MESD, Bpe 96 WILAN 02 | 296% |
0617 | AAC | JEEE B0 11ac WiF) (AGhWIHZ, MCE1, B0pc 20) WLAN B | 206% |
DG | AAC | JEEE B02.11a¢ WIF (ADMIHE. MCS3, B0pe 09) WLAN B58 | 290 %
60 AAG | T VI (AGRH 2. WCE3. Dl o) WA W06 | 90%
o | AAG ac (5] WA WHT | £08% |
10621 | AAC 26 VFI [ ig) VAN N7 | *06% |
V3 | AAL | IEEE BOZ.1186 YWFI (40WHZ, MCES, G085 00) VAN WAs | £0h%
T3 | AAC | EEE 802.11a¢ VNIF (A0MIHE, WICST, 8005 0] WO B8z | 2106
e T P (e WAESH, Wi ey WO T EELL]
10638 | AAC | IEEE 8021 1ac YW (40MIz, M9, S0ps oa) WLAN 000 | 065 |
10826 | AAC | 1EEE 802.11ac WIF| {00MIz, MCSUL 900G 60 VAN BA | £0.0% |

TORET | AAG | TEEE BOZ.11e YWIFI (DONVE, WICS T, J0pE de) WO BB | tion
THORIR | aac | TERE S001 1w WAF (OWHE, BCS3 Wipe do WLAN BF1 | £0B% |
VORI | AAC | VERTEE T e WY (RGN, WESS3, Spe da) VAN B85 | +G6% |
TTOR0 | AAC | TEEE 5501100 W) (DOMME, WS4, S0pe o) WLAN 872 | £06% |
VOB31 | AAC | EEE B00.11ac Wi (BOWEE, MCST, 9000 00) WiAN BB1 | t86% |
T0B | pac | TEEE 85011 Wi (ROWF, WSS v ) WA ate | EaEw |
VORI | ARG | TEEE 00,1182 WIF (HONHE, MCST, W0pe 6c) WA BAS | t06%
OB A | BRI BT Tae Wil (BOME, WRSS8, Spe dc) WoAN BB0 | t86% |
059 | AAC | TEEE BT Ta0 WiF| (RONRE, W50, S00E 00 WA BB | £00% |
T0RE | AAC | TEEE B03.1 1ac WIFT { VB0MIE, MCS0. 50pE 60) WLAN B53 | t00% |
TTG83T | AAC | VEEE SO0 11ac WIF) { 160MH, MIGST, 90p¢ 06) WOAN B8 | &
TIOR8 | AAC | TEEE 8031 Tae WIEI 100z, WS, S0pc 6] WOAN 886 | £96%
VORI | Aac | IEEEESE T inc Wil (100MHE. WSS, 80ps ) WLAN 805 | t00 % |
“T0BI0 | AAC | IEEE 8021 Toc WiF) VB0, NG54, S0pc 0C) WAN BA8 | 68 %
T0B11 | AAC | TEEE B0G.11he WiEs [1B0MIG, WS35, BUpe a6 00 | t95% |
10643 | AAC | VEEE S00.1 Tae Wi (100N, W5 Wpc de) WLAN 906 | £00%
TOSY | aac | TEEE L1 The WY (180N, WS T, v ) WLAN BOD | t90% |
T0644 | AAC | IEEE BI2.1 1a0 WiE) [1B0NS, WCSE, S0 00) WAAN 005 | 88 % |
V0BV | AAC | EEE DOZ1%ac Wi (160N, W50, J0pe da) WOAN Gi1 | £96% |
T0BE | AAC | LTE-TDD (GCFOMA, 1 8. 5 MAz, OPSK, UL Suled. ) TTE-TH5 1196 | £96% |
I0MT | Aac | LTE-TOO _ ; CYET60 1196 | =86 % |
10848 [ anc ] {1 Advanced) COMAZD0D 345 | 2006 % |
CTORSE T AAC | CTECTOO (OFOMA. 8 MHz E-TM 3.1, Cilpping 49%) LTET00 Bl | 200 % |
V0653 | AAG | LTETD0 (OFDMA. 10 Mz, E-TM 3.1, Clipping 449 LTE-T0D F42 | s98% |
V085 | AAC | LTE-TDO (OFOMA. 1E MMz, ETM 3.1, Cligpig 44%, LTE-T00 066 | s05% |
005 | AAC | © SUERR LTETO0 721 | £20% |
TR | Aac Test 1000 | =08% |
1085 ac 200z 20%) Temt 690 | £00% |
"T0B5 | AAC | Pse Wavelorm (2007, A0%) Tt 388 | 40%
10881 | AAC | Puise Wavelorm (200Hz, B0%) Tesd 233 | 96% |
V0G| AAC | Puiee Wavelon (200Hz. 90%) Yot 007 | 06 % |
10670 | ARG | ERumioon Line Ersergy Echon 290 | £80% |
CVORTT| AAD | TEEE BEE T Tax (J0MHE. MG, S0po ag) WILAN 008 | =
Certificae No: EX3-7664_ku21 Page 10af 23

18 / 102



Report No.: BL-SZ22B0814-701

;

i |

S

BliiLd

BREER AR R R R e e e e e e e e ap e p e R e e B e ple B e e B

Juby 23,2021
VWLAN a57 | 296 % |
WAN B76 | z0.6% |
WIAN K74 | 208% |
VAN W0 | £06% |
WA 877 | 206 %
WiAN 873 | £0.6% |
WiAN K78 | 20.6% |
VAN B | £06% |
VAR B0 | £95% |
WUAN B6Z | 206% |
WLAN BES | +06%
WLAN B4z | 0% |
WiAN TH6% |
WA B33 | £06% |
WA B20 | t00%
WAN [(TSREYEY
WA B39 | +66%
WEAN B | t06%
WLAN B2 | 00 %
WA B2 [ iho%
WA |83 | z85%
WA B2 | £0E% |
WoAN BS/ | s66%
WLAN 876 | a8%
WO 28] | thEN |
WA 86 | 06 % |
WAN B8O | 206N |
WAN B2 | t66%
WAN 673 | $06% |
WAN BH0 | 06N
WOAN D70 | 196 % |
WoAN Bh2 | 06% |
WoAN 850 | tHEW |
WA 860 | +06% |
WOAN BOA | tB6%
WLAN 832 | 2068%
WLAN t‘;t
WiAN “B& [ 06% |
WA 829 | £66%
WLAN B30 | t06%
WiAN 887 | THEN |
[ VAAN B33 | £9.6%
WA BN | t06% |
WiAN 45 | t06%
WLAN B30 | t06% |
WUAN [XTRETILE
WLAN B4 tl.is:
WA 851 | t06%
BA7 | £0.6% |
WiAN R78 | t00% |
VAN 855 [ vEA% |
W B0 [ soen
WA " E06% |
A7é | tU6%
WO 872 | 206% |
WLAN BE8 | 60% |
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i

EX30V4- SN 7653 Ay 23,2021
(0728 | AAC | TEEE DOZ 1 inx (BOWHz. MCSH. 0o 4o WiAH B65 | 06%
0728 | AAG | IEEE BOZ 11ax (D0MHZ. NS 10, S0pa 6¢) WLAN Hod | 2580% |
"TOT30 | AAC | EEE B02.11AN (B0MHZ MCS 11, $0p0 i) WA BG7 | 8% |
"T07TA | AAC | FEEE B02.118x (BOMHz, MCS0. 99p0 60) WLAN W47 _| s06% |
16732 | AAC Tiax &) WA 046 | 296%
TOT93 | Anc | TEEE 8021 1ax (DOMME. WS 2, $8pc oc) VAR WAD | 200 % |
10734 | AAC | TEEE 8021 1ax (Db, WCS1, 39pc oc) VAN W5 1 Ta0% | % |
10735 | AAC | JEEE 802,11 (B0, MCS4, B9pe oc) WA B33 | s06%
"ITEE | AAc | TEEE 802.11ax (BOMFE, WCSE, Bbpe ac) WA B27 | 206%
WD i e oc) WLAN 835 | 206% |
o738 | AAC B o) WA 842 | 206% |
10738 | AAC | IEEE 502.11ax (DOMHZ, MCSE, S90c 0c) WA Bia | t08%
TTOTAD | AAC | EEE 202 11ax (RONDEZ, MCSB, 99pc a2) VAN BA8 | +006%
CTOTAT | AAC | JESE 02,1 Tax (DOMHE, MCS10, Dape 00) WLAN 540 | 206% |
TOTAE | Ane | TERE RS T (DOWHE MIGSTT, Ol 02) WLAN 543 | s06%
0743 | AnG | TEEE B i 00MI, MCSD, Biloe o) WO B96 [ 206%
T07aA | aAC | TEEE 802.1 vax | J60WRLE, WG5S 1, BOpe 4c) WLAN 916 | 266 %
V0745 | AnG | VEEE 8.1 Tin [TROWZ, MESS, B 00) WA 302 | 266%
W A TVan (1 a0 WOAN a1\ | s85%
TOTET | AAc | TEEEOEE Tiax (To0MHz MGHA, Bobe a6 WEAN 904 | t0BN |
0748 | aac | JEEE OGL 1 fax (100MHZ MCSS, Sipc dal WUAH 893 | 206N
0T | AAC | EEE U2 1 tax (160MHZ. MCSA, S0pc 06} WLAN 800 | 208% |
0TS | Ane | EEE 002 1Tax (160MAZ MCBT, B0ps 06} WLAN W16 | sd0%
"TOYST [ Aac | TEEE B0 TY0x (180MHE MBS, #0pe d) WLAR Boz | 90N
T | AAC | TEEE O Tiax (10Miz. MCEA, S0pc dk) WA Al ] 206% |
90763 | AAD BOZ 1 ax [ 160MHz. MCE10, 00p 60] WLAN W00 | 200N |
"A0754 | AAC | JEEE BOZ11an (VEOMHZ. MCS11. 00pe 80 VAAR o | 280 %
6785 | AAC mimﬂMﬂ WIAR EBEd | ali%
AAC s dci VLAN N77_| e00% |
6787 | AAC muu VAR 877 | 200%
ITG758 | AAC m&{ VAN B | 200% |
90750 | AAG | IEEE 802 11an (160MHzZ, NICSA4, Sape VAN BEE | 200% |
"TO700 | AC | IEEE BO21 ax (100MHz. W55, pe de WLAN B4 | 206% |
"VOTIT | AAC | WEE €021 1a% (100MHZ. MCSE, Ty o) WLAN BEE | £0.6% |
6702 | AAD | mm VAN BAD | t0.6%
10783 | AAC AN BA3 | 06% |
0764 | AAC mtﬂ WA B2 | t00% |
L;Hllﬁ MC EW“ ummmwa B854 | £0.6% |
AN 851 | 10.6%
G| AAC 78 |+
G788 | AAC B0l | £06% |
GTAD | AAC B0 | 206%
0710 | Aac BOZ | £0.6%
5677 | aac P02 | £0.6% |
07T | AAC [ REIIE S
6773 | AAC 503 | s06%
0774 | AAC 802 | £06%
0778 | AAC B3l | t0ES |
O AAC
NOTIT | AAC
07T | AAC
6778 | MG
6780 | AAC
0T | aac
oTE | ARG
o783 AAC
Certificate
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EX30V4- 57653 Juty 23 2021
0060 5G MR (CPOFDM, 100% RB. 50 MHz. OPSX. 80 NH7) G NR FR1 B4l | 206% |
~i08a1 | | 5G NR (CF-OFDM, (00% RB, 60 MHz. PSR B0MHE) | SONRFRIYOD | 840 | 265 % |
0063 G NI [CP-OFDW, 100% RB. 80 Mz, OPSR_ 00 8Ha] | BANRPRITOD | 841 | £0.0% |
B SG N OI0M, o0 R @ MHz SPBK 00 Hz) | SGNRFAITOD | 8637 | 106%
30065 7 100 80 WHD) SONAFRITOD | 84| | s66%
~Voooa TG N (OF T w-OFOM. 1 AB. 100 W, OPGI, 30 W) | | B8 | +80% |
B | SG N (OF T-5-OF DAL 100% RB. 100 MHE. QPSR 30 bl | 500 | 206% |
065 50 N (DFTS-OFDM. 1 B, 100 WMz, QPG T20Wa) | 575 | 106%
o | s06%

E

T WG (CROFDNA, 100 A8, 100 MHE BIOAM, 190 Wz) | 838 | zHAN
©G W (DF T3/ 0F0M, 1 RB, 50 MHz. QRER, 120 RHE| SENNFRITO0 | 595 | 06 %
SG NR{DFT-2-OFDM, 100% 1B, 20 MHz, 0P, 10— | BONATRITOD | 506 | z06%
50 NRTGFY - OF DM 7 I, 50 WMHz T00AM. 130 itz SGNAFR2TDD | 647 | t46%
5 N (OFT-2-OF DM, 100% RB. 50 Mz, YO0AM, 130 1947 SONAFR2 100 | (.83 | 298%
5G MR (DF1-5-OFOM, | A8, 50 MHz, RAGAM, 130 kHz) BONNTETO0 | 661 | 296%
SG HR (OF T--OFOM, 100% R 50 Mrz, Rus BONH:) | BGNAFRITO0 | 865 | 2068%
[5G NR (CP-OFDM, 1 1, 00 Wiz, OPSIL, 120 ) | BONRFRZTO0 | 708 | 84 % |
55 W (CPGFOM, T00% A, 50 Mide. OFSK, 13042) | GONRFRTO0 | 838 | $88%
G (CFOFDM, | A, 80 Wz, 160AM, 120 W) | BONRFS YO0 | a0 | s88% |
G WA (CP-OFDM, 100% FH, 50 Wbz, TBOAM, 190 b2) | BGNRPR2TOD | 840 | +96%
5G NR (CP-OFDM, | L. 50 Wiz, GAGAM, 10 WHE) | 813 | 280% |
841

T
g

*
TAO% |
+96%

i

L

=948
196%
+96
SOEN |
2886
£96%
296%
286% |

E

y

q
i

206N
21068%
106%
T06 N |

SEEN |
t86N

R

R CEE e PR TE PP LA FEEEE T FEEFRPEER
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F.2 E-Field Probe (EX3DV4 - SN:7607)

ibration Laborator (i -~ S Schweizerischer Kalbrierdiens!
‘s::am : l';amu" & "&«\\:/,\‘_-, f .{-;.‘\.\} c Service sulase d'dtalonnege

Niarp Servizio wvizrero di taraturs
chy he N ‘\so! /S Swiss Calibeation Service
Zoughuswirasse 43 6004 Zurich, Bwiteerinnd N Nt

Acoradies by the Swiss Acoedistion Seevice {SAS;
mmummmnonammmmu
Multiiateral Agreement for the recognition of ealibration corificatas

Accreditstion No,: SCS 0108

cient | Balun (Auden) ] Cersificate No l EX-7607_Jul22
CALIBRATION CERTIFICATE
e ' —
Otywct EX3DV4 - SN:7607
Caktiranon prosodurals! QA OAI.-OI Ve, OAGM.oIR.WQ QA CAL-14.v8, QA CAL-23.45,
m—mzs,y? 4
Calibration procedure lor dosimetric E-field probes
Caivatan dais July 04, 2022
Thes castiesaon o it aie documents the lraceabifty 1 national stancarde. which rzaliza the prysaal unts of measurements (SE
Thammmmwallnmwmmnmnwm&mgumwamamc-ﬁWA ’
walmmaeam-vhmwmhciﬁv~¢w»mmmmw@emcm'vnuy-701. |
Cambratian Equipmont uvad IMETE critical lof calbrsarn) ‘
[Primary Siandacs P — Cal Date (Cetie=io No,» Scheduled Calitiion
_Power malor NS 04 O Apr- 22 The. 377 BSEBRI0354) Apr23
sensor NFP-291 SNTORE | GdAer 33 (Mo, 317-03639) Apraa =
OCP DAY S (wagrmed) | SK 7348 21 (OCP-DAKS 51285 Oei21) | Oot 22 i
OCFOAR TS | 1018 | 00eRE (CCPUARTA 1816 Oc1) Ocl-z2 l
| Feloronce 20 dB Allenuaier T 5N {20%) A 23 (e 31750527 Apr 23 ]
L | Snes 13-Dct21 (No_ DARS.860_0ci21) Ocl-i2 =1
Reléronce Prooe ES30V2 | SN 3018 - —mfﬁ‘m&o’gy = | bec22 E
Standands 16 Chock Diate (i house) Schidiuid Check |
| Power meter 44188 | SN GB4IZ08E | DE-ABF-T6 {in Nowe Cecx i 251 A s chech. Junad |
Towor sensar E4419A 1 BN MVdT458087 05-Apr 16 (I ivwss chace dun-22 In houge cheok: un-ad
Fower senanr E4413A BN G00110216 | S8R TE{in Roue ook Jund® | in howse Shek inZd |
| B Gonerator HP 86480 | SN 700 _GA-Aig W9 (in hoese cheok Mn-EE | T Feuse check Ainad ]
Network Analyzer EB3SEA | SN USAT080477 _3THar 14 (in nouzo crook OG-20) In fiouse chmn. Cail22 |
Name Fimalion Sgneture
Calitvaton by Jaton Kastml Laboentary Tocerucian C;{,( L&_{
| Aeproveaty Sves Kin Technical Manager S' é(——- =
Issued: July 7. 2022
Trz callbeation crrtificate shall not be resrocucnd Exoapt in Wl withou! weiten abceowal of the Inksr asery,

Certficate No: EX-7807_dp2
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libration Laboratory ot RN o S Schweizerischer Katbrierdionst
g‘m::; Pam: v & \\.\-/// 4 ('_// \"-. c Sarvice suisss o stalonnage
Engneering AG | | Sarvizio svizzero di tarstura
ngineering > oy \\ +/ S Swiss Calibration Service
Zougnaussirassa 43, 8004 2urich, Switerisny ‘u“ AN \\\ -
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mmmmumuumwma
mmmmmmumom

Glossary

TSL tssoe smulating liguid

NORMx,v.> sonsdivity In res space

ConvF sangtivity in TSL / NORMx y.2

oce diode compesssion point

Cr crest lacor (Vty_cycle) of the RF signal
ABCD modulation dependent inoarization parameters

Potarization ¢ W rotation asound prabe axis

Polanzation § # rotation around ar axis that is in the plane NOTMAK to probe axis (at Mmeasurement Lonter) 1a., 0 =0 =
normal to probe axis

Connector Angle ommm«nmsvmmwammmxammmm&mosw

Calibration Is Performed According to the Following Standards:

Methods Applied and Interpretation of Parameters:

* NORMyy.z. Assessod tor E-fiekd polarization # = O {f = 900MHz in TEM-call; £ » 1800 Mrz: R22 vaveguics). NORMx.y,z
0 only infermodiate values. |8, the Lncoranties of NORMx.y.2 dors not afiect the E-feld uncertainty insde TS_ (see
below ConvF),

* NORM(fx yz = NORMyxy.z * frequency_response (see Frequency Response Chart). Trvs lineanzaton is implementod in
DASY4 nofteare versions liser than 4.2 The Mxmdmwmymhmhlmmmmmd
ConnF,

~ DCPry.r DCParemicnlmmnmnlmadundmnumdmmwlmcw:qu. pcp
doas not depend on requency nor media.

. M:MRIsuMmWMbMQmaﬂmmuAmMwsadmlhmmm

* Anyz Bryz Copz, Dryz VRvy.2: A B, C, D are numerical linedrizaten paramelers assessed based on the data of
power sweep for specific modulation signal. The parameters do not dopend 6n frecuancy nor media. VA ia e maximum
mmrmewhmsmamssthem.

* CanvF and Boundary £ect Parameters: Aumodmumamommgemweovfanpomﬁuzshrmwbr
Ifsoomtz)-Milwdowavogu'aomawmulowmwmummpmmsmnubrbwom&.The

uncerainly values are given These parameters are used in DASY4 soltware 10 iMprove probe accumcy closo 1o the
boundary. The senaisvity in TSL conespands to NORMx, .2 * ConvF mmmomwmnmzww
WAiomomydlp.n&ntwlluudnWYM#.‘.MM"UMMMNMNH“W!M
L50MHZ e = 100MHZ.

. Sphertd:;soaapyraadevummiwmpyr.maﬁohotwwwmmmamwmmnmwnm'
anmnna.

* Sensoe Offner ‘rnommucmmnthconuldmudmmmmrmmmm(onuomaxis,‘.
No tokerance raquired.

. GameuorAm;meamlecammduwmdmmmmwmmvﬁmmWw(nommmmou}

Cottifaaty No: EX-7607_Jui22 Page 2 o1 22
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Report No.: BL-SZ22B0814-701

LGroup

EX3DV4 - SN:7607 Juy 04, 2022
Parameters of Probe: EX3DV4 - SN:7607
Basic Callbration Parameters
[ Sensor X SensorY  Sensor 2 Une (k = 2)
| Norm (Vi) & 0.61 0.66 064 =10,.1%
DCP (mV) 108.7 1080 110.0 24,7
Calibration Resuits for Moduiation Response
[UID | Communication Sysiem Name A B D 1) VR Max |
68 | dB uV @8 | mV | dew | UncE
k=2
0 CW X | D00 000 | 100 | 000 | 1842 | 225% | t47% |
Y1 000 0.00 00 151,
27 000Ta0 T 164.2
10353 | Pulse Wavelorm [200Hz, 10%) X| 15318075 | 657 | 10001 60,0 | =56% | <884
Y1200 | 7400 111,00 | 800
Z| 1551 6086 | 870 "‘aﬁ—‘.o
10353 | Puise Wavetorm (S00Hz, 204 X| 0BT s000 | 514! B8 | M0 | <29% | s95%
| Y| 088 #0080 o l- 5.0
21 086 | 0 | 504 TH0.0 |
| Plse Wavalorm (20012, 40%) X 13200 | 7200 | 700 | 3981 950 | =2 7% [S96%]
Y050 880 : q
| | _ 211080 | 7000 | 7. 850
(70385 | Pulse Wavelarm (200K, 60%) X | 1008 | 18883 | 48D 0 | 218% | 9%
Y1392 | 15057 0
| 271024 13604 | 1273 | !
10087 | GPSX Wavolorm, 1 Wiz X| o 1024 | 100 | 1500 | =5.1% | <96% |
Y| 068 @388 108 | ] |
2] 082 6100 | 985 B XE |
10388 | GFEK Wavelorm, 10ME A VT 8333 [ 1241 [ 000 | 1500 | 27.2% | =08
¥ 28 [ 1358 "150.0 |
- Z| T8 eTny s 1500
10396 | 62-0AN Wavalorm, 100 kHz X| 188 | @435 | 1684 | 301 | 1500 | <00% =085
Y| 137 | .48 | 1647 150,
AR B ULy i | |
| 10356 | 64-GAM Wavetorm, 40 WHz X[ 280 ’ a6 | o PR Py D
Y 2865 ®8pa | jaan | V50,0
| 2| 28 6568 | 1440 1500
10414 1 X| 40516539 [ 1490 000 | 1500 | <54% [=96%
Y| 38| eser | 1508 1500
F3 6545 | 1485 1860

Note: For detads on UID paramelots see Appendix

The repariad uncartainly of maasuement s stated
factor k=2, which for-a noemal distibusion cOraspo

-
83 the stindard urcernainty of measurement multipliod by the coveraps |
Ngs 1o a coverage probabiity of approximately 5%

A Trve urcerearses of Novm KN 0 1ok attex W E*fieted uroarinny taicke TSL (sew Pages S and ).
'mmwvummmmmm
‘wnmsmmmnmmmmmmmvwm-un RBTOICT M 1he scmavn A1t ek i,

Certificaty Ne. EX-7807_Jutd2

Page 3 ot 22
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LEGroup

EX30W4 - SNTe0T

Parameters of Probe: EX3DV4 - SN:7607

July D4, 2023

Sensor Model Paramelers
T & (7] P T T3 ™ 6 T8 _|
| L ¥ L ms¥® | mev? ms | v? v |
= 155 1.5 R % | too §95 | 0a7 (5] 0
[ ¥ 124 | @@ dEen | 58 | 000 458 | 48 B z'.ﬁ1_l
Lt__[ 127 | 9064 3233 581 | oo0 108 058 oog 1o |
Other Probe Parameters
| Senser Aerargemant Trianguiar |
] | Connacior Angie e
i-huramc:il Suriace Detection Modle enanied
| Onical Surface Detection Moda | disabled |
Prabe Crograll Lengih _ i 1Tmm
Probe Body Darmeter [ tomm |
{ T Lengim #mm
tﬁhmm— 25mm
:'_%Fmﬁ;ﬁpms-arm X Calibration Point Tmm |
Prode Tip to Sensor ¥ Callbratian Point T mm
_anbﬂ'l’pt}hml’ﬂm‘b!m]uﬁm 1 mim
| Recommended Measurement Drstance tarm Suriace

Hte: hwmzmwamw1mm I mrv i Awa Soan cb

Cortificato Ne: EX-7807_sulz2 Paga 4 of 22
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Report No.: BL-SZ22B0814-701

EX3DVe - SN.7507 July D&, 2022

Parameters of Probe: EX3DV4 - SN:7607
Calibration Parameter Determined in Head Tissue Simulating Media

MHA® | Relative | Conductivity” | ConvF X | ConvF Y | ComFZ | Alpha® | Depth® | Une
Pemittivity® (S'm) {mm) (k=2)
12 550 0.75 2067 | 2067 | 2067 | o000 100 | +13.3%
750 419 089 1096 | 1096 | 10 | o032 102 | +12.0%
835 as 090 1044 | 1044 | 1044 044 084 | s120m
150 05 1.20 §.10 810 910 | o044 082 | +120%
1760 401 1.37 669 869 869 0.2 086 | =120%
1900 400 1,40 840 8B40 840 | 03 086 | =12.0%
2000 400 1.40 834 | B3¢ | 83« | 033 | 086 | +12.0%
2300 385 167 808 80B sa8 | 03 080 | #120%
2450 382 1.80 7.9 779 779 | 034 080 | s120m
2500 390 1.96 756 7.58 756 | 024 080 | +12.0%
3300 382 27 697 697 597 | 0% 135 | 2131%
3500 | 379 z9 650 6.90 £.90 0.30 135 | 2131%
3700 77 j 312 674 674 672 0.30 1.38 =13.1% |
3800 5 | am | sa 640 640 | 040 160 | 413w |
4100 72 T ass 628 | 628 | 628 | 040 160 | 113.1%
4400 369 284 624 6.24 824 | 040 170 | a3 |
4500 6.7 404 618 6.18 618 0.4 170 | =13.9% |
4800 1.4 438 585 | a8 595 | 040 180 | £131%
4950 33 440 5.69 559 580 | 040 180 | +139%
52850 359 an | sas 545 545 | 040 180 | +13.1%
5600 B5 | s07 490 490 490 | 040 | 180 | eraim
5750 354 522 500 | 500 500 | o040 | 180 [ eran |

© Fracymnoy sabisly dtxne 200Me of 2100 MHz only apoies e DASY vd 4 andt gher (see Page ) olss 8 = reeicled 10 +S0MHE The uncerignty s e
moInWWimmmNumbnmumwum Paquercy waloty beiow J00WME 5 410, 24
40,20 3 TOMME for Conve sesesuncnts 1 30, 84, 128 ‘somwmmammmmcwsumww
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Frequency Response of E-Field
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Conversion Factor Assessment
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F.3 Data Acquisition Electronics (DAE4 - SN:878)

s s <. cs CAICT
-8 0 e 8 8. SN RE A i ¥
CAUBRATION LABORATORY % CNAS un
Ad: No.52 lum Yusnile R, hakdian Districe, Boifing, 100191, China 5 77~ E‘:ﬂ;’s’g‘
Tel: +86-10-6208633.2512  Fax: +86-10-62301633-2504 it
Fomail etti@chinan!l.com Hiap Swww chimattl cn
Client .  baluntek Certificate No: 222-60226
CALIBRATION CERTIFICATE
Object DAE4 - SN: 878
Culbrafion Provadai) FF-211-002-01
Calbration Procedure for the Data Acquisition Electronics
(DAEX)
Calbration date: June 13, 2022

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

All calibrations have been conducted in the closed laboratory facility: environment temperature22+3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibeation)

Primary Standards D# Cal Date(Calibrated by, Cestificate No.) Scheduled Calitration

Process Calibrator 753 | 1071018 15-Jun-21 (CTTL, No.J21X04485) Jun-22

Name Function {
Calibrated by. Yu Zongying SAR Test Engineer Z:D

Reviewed by: Lin Hao SAR Test Enginoer M

Approved by: QiDianyusn  SAR Project Leader ==

Issued. June 22, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,

Certificate No: Z22-60226 Page | of 2
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-’_\‘TI. n Colobotno;nm - C_AI g

Add: No 32 Hua Yienkied Rosd, Hasdimn Destrict, Beging, 100191, China
Tel: +86-10-62504633-2512 Fros: +8610-62 30463 3.2 504

Eemadl: cudigobineil com Frupwww chiraml on
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: Z22-60226 Page 2 0f 3
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&77I. 5p e 8 q CAICT

ABS: N 52 Hua YunnBet Road, Hmdinn Diwanics, Hetimgz 100191, China
Tel: + 5O~ 1062304632512 Fax: +86-10-62304633-2504
E-mwit: et pehinut| com Hup:bwwwe chimatl en

DC Voltage Measurement
AD - Converter Resolution nominal
High Range: s = 614V, full range = <100, . +300 mV
Low Range: 1se= 61V, full range = e SRV +ImV
DASY measursment parameters. Auto Zaro Time. 3 sec. Measuring time: 3 soc

Calibration Factors X Y r4

High Range 405319 + 0.15% (k=2) | 405.352 + 0.15% (k=2) | 404 814 + D 15% (k=2)

Low Range 399824 £ 0.7% (ks2) | 401180:£ 0.7% (k=2) | 390347 + 0.7% (k=2)
Connector Angle

Connector Angle (o be used in DASY system 3305*°+1*
Certificate No; Z22-60226 Poge 5 of 3
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F.4 750MHz Dipole

Calibration Laboratory of e Schwoizarischer Kalibelardianst

Schmid & Partner 9 Service auisun o' élalonnnge
Engineering AG — C Sarvisio svizzero df tarsturn

Zeughaussirasae £3, 8004 Zurich, Switzsriand .,‘@ S Swiss Calibeation Sarvice

Accrediied by e Swias Accradiation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service s one of the signatories to the EA

Muttilatersl Agroament for the recognition of calibraticn cortificateon

cient  Balun-SZ (Auden) Certificate No: D750V3-1201_Nov20

CALIBRATION CERTIFICATE

Oitywes D750V3 - SN:1201

Calitvason procaaum(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Caltratnn dme November 11, 2020
Ths canibicne oo by T racantsily 1o sabionnl standards, stich sawile the physical uts of (55
The o the with conf protatility are g on the Sollowing pages and are paet of e canficats

Al culbrations have been corducted in the closod laboratory faciity. environment sempeniture (22 = 3)°C and humicity < 70%.

Caitvation Equipment used (MATE oriscs for calibeution)

Pramary Stwrdanm 0 Cal Dutw {Corticate No.) S Cajbration

Power mater N SN 104778 01-Ape-20 (No. 2970310000101 Apr-21

Power sensor NRP-291 SN 103264 01-Ape20 (No. 297-63100) Apr2t

Powsr saneoe NRP-201 SN 10035 01-Ape-20 (Na, 217-09101) Ape2t

Rolerence 20 diS Atteruator SN BHB30L (20N) 31-Mar-20 {No. 21703108} Apr2t

Type-N mismuich combinason SN 310062 /08327 51-Mw-20 (No, 217-00004) Apr-21

Haterence Probe EXIDVE SN Taos 294020 (No. EX3-7405_Jun20) Jun2t

DAE# S 001 02-Now-20 (No. DAE4-801_ Novao)y Noe 21

Secondaty Slandasts D # Chack Datw (n house) Schucidnd Crwck

Power meter £E44198 BN GBISSI12475 20-0ct-34 (In house check Oct20) In house check; Oct22

Powes secmor HP 4814 SN US720270 07-Oct-t5 (in hoves check Oct20) I house chock: Oct-22

Puower sensor HP BI81A SN MYar0a2317 07-0ct-15 (In house chack Oct20) In housu chuck: Oct 22

RF generator RAS SMT-05 SN 100072 165-Jur-15 (n honse chece Oct-20) Ih houss chisck: Oct-22

Network Acalyzer Agiant ES358A | SN US41000477 31-Mar- 44 (in house chock Oct-20) In houne chook: Oct-21
Name Funethion Signanure

Caltateo by: Jeton Kantras Laboratory Technician ’

== g

Approved by: Kt Pokoric Tacteicai Manager M—F

Insund: Navembar 11, 2120

This caltbeason cemificale shal not 9o repraducod axcapt It flull witout wiitien approval of T |

Contificate No: D750V3-1201_Nov20 Fage 1 of 6
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Calibration Laboratory of P % .
Schmid & Partner %} S w-&nd‘ﬂum
Engineering AG = C  garvtuie svissre @ taraburs
Zeughsusstrasse 43, 8004 Zurich, Switzuriand Eﬂﬁ)ﬁ S Swiss Calibration Sorvice
Accradiied by he Sesss Accrediation Service |SAS) Accreditation No.: SCS 0108

The Swisa Accreditation Service is ooe of the signatories to the EA
Muttfistoral Agreament for the recognition of calibration contificaing

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spalial

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, "Measurement procedure for the assessment ol Specilic 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 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 cerificate 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 transtormed 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 nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

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

The reported uncertainty ol measurement is stated as the standard uncertainty of measurement
multipliad by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probabllity of approximately 95%.

Canificate No: D7S0V3-1201_Nov20 Page 20t 6
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Measurement Conditions
DASY systam configuration. as far as not given on page 1.
DASY Version DASYS VE2.104
Extrapolation Advanced Extrapalation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution ox, dy, dz =5 mm
Frequency 750 Mz = 1 MH2
Head TSL parameters
Tha following parameters and calculations were appled.
Temperature Permittivity Conductivity
Nominal Head TSL parametors 220°C 419 0.89 mho'm
Measured Head TSL parameters {(220+02)°C A26:6% 091 mho/m £ 6%
Head TSL temperature change during test <05C — -
SAR result with Head TSL
SAR averaged over 1 om® (1 g) of Head TSL Condition
SARA measured 250 mW input power 210 Wikg
SAH lor nominal Head TSL parameters normalized 10 1W 8.20 Wikg £ 17.0 % (k=2)
SAR avernged over 10 cm” (10 g) of Head TSL condition
SAR massured 250 mW input power 138 Whyg
SAR for nominal Head TSL parametars nanmalized to 1W 5.38 Wikg = 16,5 % (kx2)
Cortiticate No: D750V3-1201_Nov20 Page 3ot

50 / 102



Report No.: BL-SZ22B0814-701 GI'UUIJ

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

Impedance, transiormed o feed pomt 88302450
Raturm Loss -282d8

General Antenna Parameters and Design

| Erecincal Delay (one dvection) | 1.031 ns |

After long 1erm use with 100W adiated power, only & slight warming ol the dipole near the leedpoint can be measured.

The dipole s made of standard semingid coaxial cable. The center conductor of the feeding Ine is directly connected 1o the
second mm of the dipale. The artenna & thersdore short-circulied for DC-signale. On some of the dipoles. small end caps
are addad 10 the dipols arms in order %o imprave matching when loaded according 10 the position as axplained in the
"Measurement Contitions” paragraph. The SAT data are nolt affecied by this change. The overall dipole length is atll

according 10 the Standard
No excessive loroe must be applied to the Spole amme, becauss they might bend or the soldered connections near the
fendpont may be damaged
Additional EUT Data
[Manutacturea by [ SPEAG |

Certificate No: D750V3-1201_Nov20 Page 4ol 6
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DASYS Validation Report for Head TSL

Date: 11.11.2020
Test Labortory: SPEAG, Zunch, Switzerlund
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1201

“ommunication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: { = 750 MHz; a = 0.91 S/m; o, =42.6; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration
«  Probe; EX3DV4 - SN7405; ConvF(10, 10, 10) @ 750 MHz; Calibrated: 29.06.2020
«  Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAES So601; Cihboed: 02.11.2020
»  Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
o DASYS252.104(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 58.00 Vim; Power Drift =-0.01 dB

Peak SAR (extrupolsted) = 3,23 Wikg

SAR(1 g) = 2.1 Wikg; SAR(10 g) = 1.36 W/kg

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

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

Maximum value of SAR (measured) = 2.81 Wikg

I -2.20

[ ]

-4.40
-6.60

-8.80

-11.00

0dB =281 Wikg = 4.49 dBW/kg

Centficatn No; D7S0VS-1201_Nev20 PageSof &
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Impedance Measurement Plot for Head TSL

Fle  View Charewl Swaep Calbrstion Trace fcsle Mgrher System Window Heb

| L
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= | = |
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Cenficsie No: D7S0V3-1201_Nov20 Page 6ol B
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F.5 835 MHz Dipole

‘ TTL . b.e a g 0 M w7
CALIBRATION LABORATORY % c~ As o

AL Ko 52 Hus Yossnliel Roadd, Haldinn Districe, Bedjing, 100191, Ol '-",/'."/_f}l.\‘\‘§ 3 v gmn%u

Fenl: catlGchinel oo g ww.shinanlcs

Tol: +86- 10-A2304633:2079 P +86-10-62364633-2504
Client baluntek Certificate No: Z21-60168

CALIBRATION CERTIFICATE

Otject DBISV2 - SN: 4d187

Caltbration Procedu(e) EF-211-003-01

Calibration Procedures for dipode validation kits

Calibration date: May 17, 2021

This calibeation Certificate docurments the traceabiity to natonal standards, which realize the physical umts of
measuremants (S1). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate

All calibrations have been conducted in the closed laboratory facilly. environment ltemperature (22+3C and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards iD# Cal Date(Caiibrated by. Cortficate No)  Scheduled Cafibration
Power Meler NRP2 108277 23-8ep-20 (CTTL. No.J20X08336) Sep21
Power sensor NRPBS | 104281 23-5e0-20 (CTTL, No,J20X08336) Sep-21
ReferenceProbe EX3DVA | SN 3617 27-Jan-21(SPEAGNo EX3-3617_Jan21) Jan22
DAE4 SN 777 08-Jan-21{CTTL-SPEAG No.221-80003) 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
NetworkAnalyzer E5071C | MY46110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22

Name Function

Callbrated by, Zhso Jing SAR Test Engineer 2 i,

Reviewed by Lin Hao SAR Test Engineer -ﬁq‘ LS

Apyivthy Qi Dianyuan SAR Project Leader D=

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

Certificate No: Z21-60168 Page | of &
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. In Colaboration with
@ CALIBRATION LABORATORY
A, No 32 s Yisntlel Road, Haldles District, Bejing, 100191, Chisa
Tel: +86-10-62304613- 2079 Fas: +BA- 1062301062 32500

[-mail: el chinal com hpe Y www chinaltles
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 Sid 1528-2013, "IEEE Recommendead 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 fiekds from hand-held and body-mounted wireless
communication devices- Part 1: Device used next lo the ear (Fraquency 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) KDB865664, SAR Measurement Requirements for 100 MHz 1o 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 saction, with the arms orlented
paralle! to the body axis

« Feed Poinl 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 Return Loss ensures low
reflected power. No uncertainty required,

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

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

« SAR normalized: SAR as measured, normalized 1o an input power of 1 W al 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 stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds tc a coverage probability of approximately 85%.

Centificate No: Z21-60168 Page 2of 0
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TTI LRe g

Adid; No.52 Haa YusnBei Roal, Hebdian Digrics, Beijing, 100191, China
Teb +80-10-62304033-207Y Fax: + B6 10LI3M633- 2504

Femail: e jiehimant! com Irttpr o wwww chinat | cn
Measurement Conditions
DASY system configuration, &5 far 85 not given on page 1
DASY Version DASYS2 V&2.10.4
Extrapolation Advanced Extrapolation
Phantom Tripte Flad Phantom 5.1C
Distance Dipole Conter - TSL 15 mm wills Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency B35 MMz & 1 MMz
Head TSL parameters
The following parametsrs and calculalions were spoked
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C a@s 0.90 mho/m
Measured Head TSL parameters (22002 °C 418:8% 080 mha/m + 6 %
Head TSL temperature change during test «10*C - —

SAR result with Head TSL
SAR sveraged over 1 ¢’ (1 g) of Hoad TSL Candsion |
SAR messured 250 mW input power 241 Whag \
SAR for nomingl Head TSL parsmetens normalized 1 1W 9.76 Wikg £ 18,8 % (h=2)
SAR avoraged over 10 ¢’ (10 g) of Hoad TSL Conason
SAR measured 250 mW input power 157 Wixg
SAR for nominal Head TSL paramelers normailzed 1o 1W 6.34 Wikg £ 18.7 % (k=2)
Certificate No; Z21-60168 Page s ol
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. In Collsboranon with
Add: No.52 FhanYusnBei Rosd, Fiwdion Distrie, Duijing. 100191, China

Vel +86-10-62304633-2079 Fax +E6-10-62304033-2504
E-mail: cditchizan!.com httpwwew chaantl on

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

impedance. transformed 1o feed point 5280~ 13010
Return Loss - 30948

General Antenna Parameters and Design

Eleciricsl Detay (ane direction) [ 1,306 ns

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

The dipole is made of standard semirigid coadal cable The center conductor of the feeding line is diractly
connacied to the sacond arm of the dipole. The antenna is therefore shor-circutted for DC-signals. On some
of the dpoles, small end caps are added 1o the dipole arms in order to iImprove matching when lcaded
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 lorce must be appied 10 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. Z21-460168 Page dof's
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in Callaboraton with

T7TL LR 89

Add Na 52 HuaYammidlei Rood Haidian District, Beifing, 100091, Chins
Tel. +B6- 1062304635, 2079 Froc: +80- 1023046352504
Vi ~mail: ertl@shinattl com hirpwww.shinatilen

DASYS Validation Report for Head TSL Date: 05.17.2021
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: DS35V2; Serial: DE3SV2 - SN: 44187
Communication System: UID 0, CW; Frequency: 835 MHz: Duty Cyele: 121
Medium parameters used: £= 835 MHz; a = 0.887 S/m; & = 41.77; p= 1000 kg/m’
Phantom section: Right Section
DASYS Configurution:

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

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

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

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

o  Measurement SW: DASY 52, Version 52,10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 58.96 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3,72 Wikg

SAR(I g) = 2.41 W/kg; SAR(10 g) = 1.57 Wikg

Smallest distance from peaks 10 all points 3 dB below = 19.8 mm

Ratio of SAR st M2 to SAR at M1 = 64,9%

Maximum value of SAR (messured) = 3.27 Wikg

2.4

-4.28

.43

8.57

0.1 . i —
0 dB=3.27 Wikg = 5.15 dBW/kg

Certificate No: Z21-60168 Page S of' &
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7L SSSiatsl—

Add: N 52 fhoaYusnBei Road, Haidinn District, Beijing, 100191, Chin
Tek *R6-10-62304633-2079 Fax; *B6- 1062346332504
Eanall: cndidehisattl.com Iottprwwncchenee | on

Impedance Measurement Plot for Head TSL

fel B3 e viag L0, 0008/ Mef 0000 [n1]
N L0000 ey 0.0 =

0N 4

B ————— —

PRI =3 = (Mol Scdle 3,000 [F1 el

00, SOLSG ses B2 000 O <L DN B Jda s

S
-~
| St 00 PO 20 e 10w v Wl
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D835V2 Dipole impedance and return loss Validation

Meas. Results Current Meas. Previous Meas. Max. Deviation
Meas. Data 2022.05.16 2021.05.17 /
Return Loss(dB) -32.412 -30.852 5.06%
) 52.638 O -1.305 -2.141Q
Impedance 50.497 Q-2.356 jQ )
jQ (Real part)
Return Loss for Head TSL
IS0 P10 Habwark Anabprer

TFEA 10

Impedance for Head TSL
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F.6 1750 MHz Dipole

" In Colleboranion with ‘w\")i A o [ A BT
‘TTL s p e 8 g CNAS Hext

A No:ST T Yuanbei Road, Haidien Districe, Bemg, 100191, Ch % 3 CALIBRATION
et ’ﬂ-lw‘;ﬂlﬁl"-ml Fax +B6- 10-62304653.2564 ‘@ CNAS Lmo
E-mail: owiBchinastl.com itpiwwwchisal <n
Clent _ bakumbek Certificate No: _ 221-60169
CALIBRATION CERTIFICATE
Objact D1750V2 - SN: 1130
Calibraton Procadure(s) FF-Z11-003-01

Caliteation Procedures for dipole validation kits

Calibraton date May 17, 2021

This calibration Certificate documents the traceabilily to nabtional standarda. which realize the physical units of
measurements (S1), The measwrements and the uncenambies with confidence probability are given on the following
pages and are part of the certificate

Al calibrations have been conducted in the closed labaratory faciity environment temperature {22+3)°C and
humidity <70%.

Calibration Equipment used (MATE eritical for calibration)

Primary Standards De | Cal Date{Calibrated by, Certificate No ) Scheduled Calibration

Power Metar  NRP2 106277 23-Sep-20 (CTTL No.J20X08336) Sep-21

Power sensor  NRPSS 104204 23-Sep-20 (CTTL. No.J20X08336) Sep-21

ReferenceProbe EX30V4 | SN 3846 26-Apr-21(CTTL-SPEAG No Z21-80084) Apr22

DAE4 SN 77T 08-Jan-21(CTTL-SPEAG No 221-60003) Jan-22

|

Secondary Standards e | Cal Date{Caiibrated by, Certficate No)  Scheduled Calibration

Signal Genaralor E4438C | MY49071430  01-Feb-21 (CTTL, No J21X00583) Jan-22

NetworkAnalyzer ES071C | MY48110673  14-Jan-21 (CTTL. No.J21X00232) Jan22

Name Function Signature

Calibrated by, Znao Jing SAR Test Enginser ég
Reviewed by Lin Hao SAR Test Engineer ﬁ‘ %
Approved by: 0l Dianyuan SAR Project Leader =Ty

Issued May 24, 2021
This calibration certificaie shall not be reproduced except in full without written approval of the laboratory.
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*  In Collsboranion with
CALIRBRATION LARORATORY
Add: No 52 Hus YesmnBei Road, Haidian District, Beijing, 100091, China
Tel: +B6-10-62304633-20M9 Fun: +56-10-62304633-2504

Penall: ctthiichinmel com o www.chinanl oo
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 Sid 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, "Measurament 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 300MHMz to
6GHz)", July 2016

c) IEC 62209-2. “Procedure lo measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 86GHz)", March 2010

d) KDB865664, SAR Measuremen! Requirements for 100 MHz 1o 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
paralie! to the body axis.

« Feed Point Impedarnce 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.

« Elactrical 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,

o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resultl.

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

Centificate No: 221-60169 Page2 of 6
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* In Colaboration with
CAUBRATION LARORATORY
Add: N, 52 HuaYussdiel Rosd, Hakdian Distriot, Beijing. 100191, China
Tel: +55-10-60304633-2079 Fax: +80-10-62504633-2504

Focral: cttlubehinand com hitpitwiww.chinatil.in
Measurement Conditions
OASY as nat given on page 1
DASY Version DASYS2 V5210 4
Extrapolation Advancad Extrapolation
Phantom Tripls Flat Phantom 51C
Distance Dipols Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, gy. 0z = 5 mm
Frequency 1750 Mz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nomiral Head TSL paramaters 20C 401 1.37 mho/m
Measured Head TSL parameters {Z20+02)°C Wo26% 1.38 mhoim £ 6 %

Head TSL temperasture change during test <10°C - akid

SAR result with Head TSL

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

SAR measured 250 mW input power 9.20 Wikg

SAR for nominal Haad T5L parameters normalized 1o TW 36.7 Wikg £ 18.8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Hend TSL Condition

SAR measured 250 mW input powar 479 Whg

SAR for nominal Head TSL parameters normatzed (o W 19.1 Wikg & 18.7 % (k=2)
Certificate No: 221-60169 Page 3 of 6
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* I Collsboration wah
c : CALIBRATION LABORATORY
Add No 32 HuaYuantiel Rond, Haldian District, Deljing, 100191, Oina

Teel: +86-10-6230463 32079 Fax: +86-10-6210463)-2504
Tletrall: ettbilchrineel com hpoiwww.chinatilos

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed %o feed pom 50.10- 1680
Return Loss -35548

General Antenna Parameters and Design

| Electrical Detay (one dimction) [ 1128 ns |

Afer lang tern use with 100W radialed power, only a slight wanmang of the dipoée near the feedpoint can
be measured.

The dipole is made of standard semingd coaxial cable. The center conductor of the feeding line = directly
connected to the second arm of the dipole. The antenna Is therefore short-circuited for DC-signals. On some
of the dipoles, smail end caps are added o the dipole arms In order 1o Improve matching when loaded
according 10 the poaition as explaned in the "Measwement Conditions” paragraph. The SAR data are not
affected by this change. The overall dipole length is stil according to the Standard

No excessive force must be applied 1o the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged

Additional EUT Data

| Manfactured by [ SPEAG

Certificate No. Z221-6016% Pagetofo

64 / 102



Report No.: BL-§Z22B0814-701 [.-erLlp

In Colsboraton with

TTL B2 ss

Add No 52 HuaYeasliel Hood Haidan Districy, Beljing, 100191, China
Tel + 86 1OA2304035- 2009 Fae: 4801062304633 254
E~esail: cttii@chinan com Mipvwwwchiratilsn

DASYS Validation Report for Head TSL Dute: 05,17 2021
Test Labormtoey: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1130
Communication System: UID 0, CW; Frequency: 1750 MH2z; Duty Cyele: 1:1
Medium parameters used: £= 1750 MHz; o = 1,376 S/im; & = 19.86; p = 1000 kg/'m’
Phantom section: Right Section
DASYS Configuration:

Probe: EX3DV4 - SN3846; ConvF(8.22, 8.22, 8.22) @ 1750 MHz; Calibrated:
2021-04-26

Sensor-Surfuce: 1.4mm (Mechunical Surfsce Detection)

Electronics: DAEA Sn777; Calibrated: 2021-01-08

Phantom: MFP_V35.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062
Measurement SW: DASY 52, Version 52,10 (4); SEMCAD X Version 146,14
(T483)

System Performance Check/Zoom Scan (Tx7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=Smm, dz=5mm

Reference Valve = 97.24 V/m; Power Drift = -0.03 d8

Peak SAR (extrapolated) = 17.7 Wikg

SAR(1 g) = 9.2 Wikg; SAR(10 g) = 4,79 W/kg

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

Ratio of SAR at M2 10 SAR at M1 = 52.3%

Maximum value of SAR (measured) = 14.5 Wikg

-3.55

-1.09

-10.64

-14.18

1773

L l

0dB = 14.5 Wikg = 1161 dBW/kg

Certificate No: 221-60169 Page S ol 6
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*  in Collaborton with
CALIBRATION LABORATORY
Add; No 52 TheaVuanBes Road, Haddlas Disteice, Beifing, 100191, Chis

Tel: +80-10-6235046 13- 2079 Fax: ~50- 1062504633254
E-mmail: codiwehinatl com S Vwww chinast] cn

Impedance Measurement Plot for Head TSL
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F.7 1900 MHz Dipole
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Addk: No.52 Va Yuanbiei Roed, Haician District, Tijing. 100191, Chi % v CALIBRA
Teb +N6-10-623ME13-2070  Fax: +86-|0-62304633-2504 @ CNAS LOSTD

Bl enlgdehinatt com B v himan Loy
Client baluntek Certificate No:  Z21-60170

CALIBRATION CERTIFICATE

Object D180OV2 - SN: 50193

Calibration Procedure({s) FF-211-003-01

Calibration Procadures for dipole validation kits

Calibration date. May 20, 2021

This calibration Centificate docurments the raceability 1o national standards. which realize the physical unds of
measurements (SI) The measurements and the uncenainties with confidence probability are given on the following
pages and dre part of the certificate

All caliteations have been conducted in the closed lsboratory facility. environment temperature (22:3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D& Cal Date(Calidrated by, Certificate No.) Scheduled Calibrathon
Power Meter NRP2 106277 23-Sep-20 (CTTL, No.J20X08336) Sep-21
Power sensor NRPES | 104291 23-Sep-20 (CTTL, No.J20X08336) Sep-21
ReferenceProbe EXIDV4 | SN 3848 26-Apr-21(CTTL-SPEAG No Z21-80084) Ape-22
DAEA4 SN 77T 08-4an-21(CTTL-SPEAG No.221-60003) Jan-22
Secondary Standards ID# Cal Date(Calibeated by, Certficate No.)  Scheduled Caliration
Signal Generator EA438C | MY48071430  01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ESO71C | MY46110673  14~Jan-21 (CTTL, No.J21X00232) Jan-22

Name Function

Calbvaled by Zhso Jing SAR Test Enginesr L

Reviewed by: Lin Hag SAR Test Engineer ﬁ ;’{,

Approved by Qi Dianyuan SAR Project Leader =\

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

Certificate No: 22160170 Page 1 of 6
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‘TTL speag

A No 52 HusVuanBsi Road Haidian District, Besfing, 100191, Ohinu
Tl +86- 1062304633209 P +86-10-62504633-2904

E-mail: el chinm| com ko wwwshinattl o
lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) [EEE S 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 1o
B8GHz)", July 2016

¢) 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:
&) DASYA4/5 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 1o 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 multiphed by the coverage factor k=2, which for a normal distribution
Corresponds to 8 coverage probability of approximately 95%.

Certificate No: 221-60170 Page20fn
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*  In Collebormion wath
‘T 77. £ P e 38 g9
CALIBRATION LABORATORY
Add: No 52 HunYoanfel Roud, Haidian District, Deipag, 100191, Ching

Tel: +86-10.62304633-2079 Fuy: +86-10-62304633-2504
Eomail: etthchimm) com g waw.chinanl ox

Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapolation
Phantom Triple £1at Phantom 5.1C
Distance Dipole Centar - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5 mm
Froquency 1500 M-z = 1 MHz
Head TSL parameters

The folkowing parameters and calculations were applled.
Temperaturo Parmittivity Conductivity

Nominal Head TSL paramaters no'c 400 1.40 mhoim
Measured Head TSL parameters (20202)'C 40948% 1.38 mhoim £ 8 %
Hoad TSL temperature 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 .86 Wikg

SAR for nominal Head TSL parameters normahzed fo TW 40.3 Wikg £ 10.8 % (A=2)

SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition

SAR measured 250 mW input power 506 Whkg

SAR for nominal Head TSL parameters normalized to TW 203 Wikg £ 18.7 % (k=2)
Centificate No: Z21-60170 Poge Y of e
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*  In Collsboration wah
CALIRRATION LARORATORY
Add: No.52 HusYuanBei Road, Haidian District, Daijing, 100191, Ching

Tel: +56-10-62304633-2079 Fax: +B6-10-62504633-2504
Feranil: il chinael com Sampvweww chinattlen

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, wansfomed 10 feed point 5320+ 4150
Retum Loss - 25.048

General Antenna Parameters and Design

Elecarical Oelay (one direction) | 1109 ]

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 semingid coaxial cable, The center conductor of the feeding line s directly
connected 1o the second arm of tha dipole. The antenna is therefore short-circulted for DC-aignais. On some
of the dipoles, small nd caps are added to the dipole arms in order 1o improve matching when loaded
according to the position s explained in the “Measurement Conditions” paragraph The SAR data are not
affected by this change, The overall dipoie length is still according (o the Standard

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

Additional EUT Data

[ Manutactusred by | SPEAG |

Centificate No: 221-60170 Page ¢ of o
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. In Colaborston with
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CAURRATION LARORATORY
Add: No.52 HoaYumnBet Rosd, Hukdan Dismey, Beljing, 100191, China

Tok: *86-10-62304613-2079 Fax: + B8-10-62504613-2504
E-mail. culisehinal. com It W chinel cn

DASYS Validation Report for Head TSL Date: 05.20.2021
Test Laboratory: CTTL, Beljing, China
DUT: Dipole 1900 MHz; Type: DI90V2; Serial: D1900V2 - SN: 54193
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium parameters used: = 1900 MHz; o = 1385 Sim; ¢, = 40.9; p = 1000 kg/m’
Phamtom section: Center Section
DASYS5 Configuration:

*  Probe: EX3DV4 - SN3846; ConvF(7,96, 7.96, 7.96) @ 1900 MHz; Calibrated:
2021-04-26

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

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

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

*  Measurement SW: DASYS2, Version 32,10 (4); SEMCAD X Version 14.6.14
(7483)

System Performance Cheek/Zoom Scan (7x7x7) (7Tx7x7)/Cube 0: Measurement grid:
dx=3mm, dy=Smm, dz=5Smm

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

Peak SAR (extrapolated) = 19.7 Wikg

SAR(1 g) = 9.96 W/kg; SAR(10 g) = 5.05 Wikg

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

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

Maximum value of SAR (measured) = 16,0 Wikg

v
A7
25 ‘
1126
15.02
s = - — » A

18,77

0 dB =160 Wikg = 12.04 dBW/kg

Centificate No: Z21-60170 Pagesofe
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Add No. 32 Hus YeanBel Road, Haldian District, Beijing 100191, Chins
Tel: + B8 10-623044833-2079 Fax: #8610 2308635250
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Impedance Measurement Plot for Head TSL
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F.8 2450 MHz Dipole
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ASL: No AT Hus Yusilel Road, Huidion Disrict, Beiing, 100191, Chi CALIBRATION
Teh 8A-10A2IMES 20T Fax. +B-10-42104613-2514 * Mt v CNAS LOSTO
Eemuil: ettl@chinatt) com hopsTwwen chinal s
Client baluntek Certificate No:  Z21-80171
CALIBRATION CERTIFICATE
Otject D2450V2 - SN: 962
CHbxabio Pricecon FF-Z11-003-01

Calbeation Procedures for dipoie validation kits

Calitcation date May 19, 2021

Ths calibration Certificate documents the raceabilty 1o national standards, which reaize the physical units of
measwements (S1). The measuwemants and the uncertainties with confidence probabilty are geven on the following
pages and are part of the certificate

All calibratons have been conducted in the closed laboratory faciity. environment temperature (2243)C and
humidity<70%.

Calibration Equpment used (MATE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certficate No)  Scheduled Calibration
Power Meter NRP2 106277 23-5ep-20 (CTTL. No.J20X08336) Sep-21
Power sensor NRPBS | 104281 23-Sep-20 (CTTL. No J20X08336) Sep-21
ReferenceProbe EX3DV4 | SN 3846 26-Apr-21(CTTL-SPEAG No Z21-80084) Apr-22
DAE4 SN 777 08-Jan-21(CTTL-SPEAG No 221-80003) Jan-22
Secondary Standards ID# Cal Date(Calibrated by, Certificate No ) Scheduled Calibration
Signal Generaior E4438C | MY48071430 25-Feb-20 (CTTL, No.J20X00518) Feb-21
NetworkAnalyzer E5071C | MY46110673  10-Fab-20 (CTTL, No.J20X00515) Feb-21

Name Function Signature

Cofibrated by: Zhao Jing SAR Test Engineer ‘z

Reviewed by: Lin Hao SAR Test Engineer 1,}’ :,%

Approved by: Oi Dianyuan SAR Project Leader —ts_—

lssued: May 24, 2021
Thes calibration cartficate shall not be reproduced except in full without written approval of the aboratory.

Certificate No: 22160171 Page 1 of 8
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¥ in Collsboration with
CALIERATION LABORATORY
Add: No 52 HuaYuan el Road, Haidian Distriet, Beijing, 100191, Chins
Tel. +86-10-6230463)-2079 Faoc (B0 10-62304635. 2504

E-mall: crdiictinant| com Sy Awww chimetlan
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.y.z
NiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatlal-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

¢) 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 8GHz)", 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 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.

» Anfenna 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 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.

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

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

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

= SAR for nominal TSL parameters: The measured TSL parameters are used fo caiculate the
nominal SAR result,

The reported uncentainty of measuremen! is stated as the standard uncertainty of
Measuremen! multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%

Certificate No; 221-60171 Page 2 of 8
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" In Collsbomtion with
CALBRATION LABORATORY
Addd: No. 52 Hen Yisan et Rosd, Haidiss Disiricr, Beijing, 100191, Ching

Tek: *XA-10-62304631-2079 Fax ~B6-10-62308573.254
F-mail: smliochinanl.com o/ www.chimanl.en

thmu not 1
_MM;!_!F_ME”
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapoiation
Phantom Triple Flat Phaniom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Froquency 2450 MMz £ 1 Mbx
Head TSL parameters
The and caloulations were spplisd
Temperature Pecmittivity Canductivity
Nominal Head TSL parameters 2oc 92 1,80 mho/m
Measured Head TS parameters (22000 °C 14:6% 1.79 mho'/m + 6 %
Head TSL tamperature change during test <10°C - e
SAR result with Head TSL =
SAR averaged ovor 1 ¢mt’ (1 g) of Head TSL Condition
SAR mensured 260 mW ingut power 132 Wikg
SAR for nominal Head TSL parameters normalzed to 1W 53.0 Wikg £ 18.8 % (k=2)
SAR aversged over 10 cmr’ (10 g) of Head TSHL Condition
SAR measured 260 mV input powee 6.00 Wikg
SAR for nominal Haad T5L parameters normakzed to 1W 24.1 Wikg £ 18.7 % (k=2)
Body TSL parameters
The folowing parameters and calcuiations were apoled
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho/m
Measured Body TSL paramoters (z20:02°C 522:6% 1.95 mho/m ¢ 6 %
Body TSL temperature change during test <10°C — dala
SAR result with Body TSL
SAR averaged over 1 ¢’ (1 g) of Body TSL Conditicn
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Body TSL parameters normaized to 1W 52.5 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Conditicn
SAR measured 250 mV input powar 6.06 Wikg
SAR for nominal Body TS parameters nocmadized to YW 24.2 Wikg £ 18.7 % (k=2)
Certificate No: 22160171 Page3 of 8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 5410+ 2.201Q
Retum Loss -27.048

Antenna Parameters with Body TSL

Iimpadance, wansformead 1o feed point 4000+ 3830
Retumn Loss - 27848

General Antenna Parameters and Design

Edectrical Delay {one direction) | 1.088 s |

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

The dipole s made of standard semirigxd coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipote The antenna is therefore shoet-circuited for DC-signals. On some
of the dipoies, small end caps are added to the dipole arms in order to improve matching when lcaded
according to the position as explained in the "Measwement Conditions” paragraph. The SAR data are not
affected by this change. The averall dipole length s stll according to the Standard,

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

Additional EUT Data

Manufactured by SPEAG

Centificate No: 221-60171 Page 4 of 1
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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 parmnmeters used; £~ 2450 MHz; 0 = 1,788 S/m; g, = 39.43; p = 1000 kg/m’
Phantom section: Center Section
DASYS Configuration:

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

Probe: EX3DV4 - SN3846; ConvF(7.45, 745, 7.45) (@ 2450 MHz; Calibrated:

2021-04-26

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

Electronics: DAEA Sn777; Calibrated: 2021-01-08

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx: Serial: 1062
Measurement SW: DASYS2, Version 52,10 (4); SEMCAD X Version 14.6.14
(7483)

dy=Smm, dz=Smm

Reference Value = 107.4 Vim; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 282 Wikg

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

Smallest distance from peaks 1o all points 3 dB below = 9 mm
Ratio of SAR wt M2 to SAR at M = 46.4%

Muximum valoe of SAR (measured) = 22.5 Wikg

JdB8

-A.65
-9.29
<13.94 ‘
-168.58

-23.23

0dB =225 Wikg = 13.52 dBW/kg

Certificate No: 722160171 Page Sof %
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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 Cyele: 12|
Medium pammeters used: { < 2450 MHz; o = 1.96 S/m; & = $2.15; p = 1000 kg/m’
Phantom section: Right Section
DASYS Configuration:

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

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

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

« Phantom: MFP_V5.1C (2(Moeg probe tilt): Type: QD 000 P51 Cx: Serial: 1062

+  Measurement SW: DASYS2, Version 52,10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Valoe = 1013 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 26.9 Wikg

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

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

Ratio of SAR st M2 to SAR at M1 =49.7%

Maximum value of SAR (measured) = 22.1 Wikg

48
0
-4.41
8.82

-13.23

17.64
L.

2205

0 dB =22.1 Wikg = 13.44 dBW/kg

Cenificate No: Z21-60171 Page ol s
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Impedance Measurement Plot for Body TSL
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Client baluntek Certificate No:  Z21-80172
CALIBRATION CERTIFICATE
Object D2600V2 - SN: 1085
SURin0 Pk FF-211-003-01

Calibration Procedures for dipole vakdation kits

Calibration date: May 18, 2021

This calitwation Certificate documents the tracoabilty to national standards, which realize the physical units of
measurements (S1). The measurements and the uncartainties with confidence probabiity are given on the folfowing
pages and are part of the certificate

All calibrations have been conducted in the closed laboratory fachty: environment tempersture (2243) *C and
hurnidity <70%

Caloration Equipment used (M&TE criical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scoheculed Calbration
Power Meter NRP2 108277 23-5ep-20 (CTTL, No J20XDE338) Sep-21
Power sensor  NRPSS 104291 23-Sep-20 (CTTL, No.J20XDE338) Sep-21
Reference Probe EX3DV4 | SN 38468 26-Apr-21(CTTL-SPEAG No.Z21-80084) Apr-22
DAE4 SN 777 08-Jan-21{CTTL-SPEAG N0 221-60003) Jan-22
Secondary Standards D # Cal Dato(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generatar E4438C | MY40071430 01-Feb-21 (CTTL. No.J21X00593) Jan-22
Network Analyzer ESO71C | MY46110673  14-Jan-21 (CTTL No.J21X00232) Jan-22

Namo Function ture

Calrated by: Zhao Jing SAR Test Enginesr f,

Reviawed by: Un Hao SAR Test Engineer ﬁf‘ 5'%7

pproved by: Qi Dianyuan SAR Project Leader e

Issues. May 24, 2021
This caliteation certificate shall not be reproduced except In full without written approval of the aboralory.

Centificate No: 22160172 Page 10f6
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Glossary:
TSL tissue simulating lquid
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 Detarmining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wiretess
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fiekds from hand-held and body-mounted wireless
communication devices- Part 1: Device used next fo the ear (Frequency range of 300MHz ta
6GHz)", July 2016

¢) |IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity o the human body (frequency range of
30MHz to BGHz)", 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 onented
paraliel to the body axis.

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

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

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

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

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

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

Certificate No: Z21-60172 Pagelof e
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Measurement Conditions
DASY system configuration, as far 85 hot given on page 1.
DASY Vorsion DASY52 VE2.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phartom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy, dz =& mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The folowing parameters and calcufations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20C BO 1.98 mha/m
Measured Head TSL parameters (220:202)°C B7:26% 195 mhoim £ 6%
Head TSL temperature change during test <10°'C — —

SAR result with Head TSL

SAR averaged over 1 ¢ (1 g) of Head TSL Candition

SAR meaasured 250 mW Input power 142 Wikg

SAR for nominal Head TSL parameders notmalized o 1W 56.0 Wikg £ 18.8 % (A=2)

SAR averaged ovor 10 o7’ (10 g) of Head TSL Candson

SAR measured 250 mW input power 620 Wkg

SAR for nominal Head TSL parameters normalized o 1W 24.8 Wikg £ 18.7 % (k=2)
Centificate No: 221-60172 Page Y of &
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Appendix(Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transtormed 1o feed point 50.00- 6.30iQ
Retum Loss - 24,048

General Antenna Parameters and Design

Elacirical Delay (ona direction) [ 1.050 s

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

The dipole s made of standard semirigid coaxial cable The center conductar of the feeding ine is directly
connecied to the second arm of the dipole. The antenna s therefore short-circuited for DC-signals. On some
of the dpoles, small end caps are added 1o the dipole arms in order to smprove matching when loaded
according 1o the position as explained in the "Measuremant 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

| Manutactured by SPEAG

Centificate No: 22160172 Page dof6
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DASYS Validation Report for Head TSL Date: 05.19.2021

Test 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; o = 1,953 S/m; ¢, = 38.72; p = 1000 kg/m’
Phantom section: Center Section

DASYS Configuration:

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

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

«  Electronics: DAE4 Sa777; Calibeated: 2021-01-08

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

o Measurement SW; DASYS2, Version 52,10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 1056 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 31.9 Wikg

SAR(1 g) = 14.2 W/kg: SAR(10g) = 6.2 Wikg

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

Ratio of SAR at M2 1o SAR at M1 = 44.2%

Maximum value of SAR (measured) = 25.0 Wikg

a6
0
4.95
-4.90

-14.84

-19.79

24.74

0 dB = 25.0 W/kg = 13.98 dBW/kg

Certificate No: 22160172 Page 5of &
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Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE
Object D5GHZV2 - SN: 1200
ooocainiamans FF-Z11-003-01

Calibration Proceduras for dipole validation luts

Calibration date May 18, 2021

This calibration Certificale documents the traceability 1o national standards, which realize the physical units of
measurements {S1), The measurements and the uncertainties with confidgence probability are given on the following
pages and are part of the certificate

Al cafibrations have been conduclod in the closed laboratory facility: environment lemperature (2243yC and
humidity<70%

Calibration Equipment usad (M&TE critcal for calibrabon)

Primaty Standards D# Cal Date(Callbrated by, Cenificate No ) Scheduled Calitration
Power Mater NRP2 106277 23-5ep-20 (CTTL, No.J20X083386) Sep-21
Power sensor NRP8S | 104201 23-Sep-20 (CTTL, No.J20X08338) Sep-21
ReferenceProbe EX3DV4 | SN 3846 26-Apr-21(CTTL-SPEAGNo.Z21-80084) Apr-22
DAES SNT7TT 06-Jan-21{CTTL-SPEAG No 221-60003) Jan-22
Secondary Standards 0w Cal Date(Calibratec by, Certificate No.) Scheduted Calrabion
Signal Generator E4438C | MY48071430  25-Feb-20 (CTTL. No J20X00516) Feb-21
NetworkAnalyzerES071C | MYAS110873  10-Feb-20 (CTTL. No J20X00515) Feb-21

Name Function Signature

Calibraled by 2nao Jing SAR Test Engineer { {I

Reviewed by. Lin Hao SAR Test Engineer nﬁ’ y$

Approved by: Qi Dianyuan SAR Progect Leader (:_:},(‘,\_/

Issued: May 24, 2021
This cafibration cartficate shall not be reproduced except in full without wntten approval of the Iaboratory.
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87 1 102



Report No.: BL-SZ22B0814-701 Gruup

*  In Collaboraton with
CAURRATION LABORATORY
Add: No 52 HusYsamnBei Rowd, Haidian District, Deijing. 100191, Chins
Tol: +B6-10-62304633-2512 Faox: +B6-10-62304633-2504

leenndl: cttlidchinuel com hatpiveww.chimattl.on
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 82209-1, "Measurament procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and bedy-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:
ej 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 cerlificate. All figures stated in the certificate are valid at the frequency indicated,

« Antenna Parameters with TSL: The dipole is mountad with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms onented
paralie! to the body axis. |

« Feed Point Impedance and Return Loss: These paramelers 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

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

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

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

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuit.

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. Z21-60173 Page 2 of 14
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Measurement Conditions
DASY system configurasion, as far as not given on page 1
DASY Version DASYS2 V&2 104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom §.1C
Distance Dipale Center - TSL 10 mm with Spacer
Zoom Scan Resolution @ dy=4mm dz=14mm Graded Ratlo = 1 4 (£ direction)
5250 MHz £ 1 Mz
Frequency 5600 MHz £ 1 MHZ
5750 MHz ¢ 1 Mz
Head TSL parameters at 5250 MHz
The following parametars and calculations wene applad.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 359 471 mha/m
Moasured Head TSL parameters (220:02)°C 5548% 467 mha/m £ 6 %
Hoad TSL termperature change during test «10°C - —

SAR result with Head TSL at 5250 MHz

SAR avoraged over 1 ¢’ (1 g) of Hoad TSL Condon

SAR measured 100 MWV Input powes 7.80 Wikg

SAR far nominal Head TSL parameters nomalized 1o 1W T7.8 Wikg £ 24.4 % (k»2)

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

SAR measured 100 VY Input powes 222 Wikg

SAR far nominal Head TSL paramelers nomalized 1o TW 22,0 Wikg £ 24.2 % (h=2)
Centificate No: 72160173 Page 3 of 14
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Head TSL parameters at 5600 MHz
The following parsmeters and calculstons were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 355 5.07 mhoim
Measured Head TSL parameters (220102 °C 340:6% 5.05 mhoim 2 8%
Head TSL temperature change during test <10°C — —
SAR result with Head TSL at 5600 MHz
SAR averaged aver 1 ¢’ (1 g) of Head TSL Condition
SAR measured 100 miW Input power a.t.','wm
SAR for nomenal Head TSL parameters normakzed o W B1.2 Wikg £ 244 % (k=2)
SAR averaged over 10 ca1’ (10 g) of Head TSL Cendition
SAR measured 100 mAV Input power 2.32Wing
SAR for nominal Head TSL parameters noemalkead to TW 231 Wikg £ 24.2 % (k=2)
Head TSL parameters at 5750 MHz
The following parameters and caicuiations were appied.
Temperature Permittivity Conductivity
Nominal Hoad TSL parameters 220°C 3654 5.22 mholm
Measured Head TSL paramoters (@20£02)°C MTL6% 521 mho/m £ 6 %
Head TSL temperature change during test <10°C — —
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 conr’ (1 g) of Head TSL Condson
SAR measured 100 mW input power 7.75 Wikg
SAR far nominal Head TSL parametors narmalized to 1W 77.2 Wikg £ 24,4 % (k=2)
SAR avernged over 10 '’ {10 g) of Head TSL Condiion
SAR measured 100 mW input power 218 Wikg
SAR fot nominal Head TSL parametecs normalized to 1W 21.7 Wikg £ 24.2 % (A=2)

Certificate No: 221-60173 Pagedof1¢
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BodyTSLpuMunmle
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 20C 459 5,35 mho/m
Measured Body TSL parameters 220:02)"C 41:26% 5,34 mho/m £ 6 %
Body TSL temperature change during test «10°C — —
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 ¢’ (1 g) of Body TSL Condition
SAR moasured 100 mW Input powos 7.33 Wikg
SAR far nominal Body TSL parameters noemalzod to 1W T34 Wikg = 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 100 mW mput power 2.05 Wikg
SAR far nominal Body TSL parametecs normalized to 1W 20.5 Wikg £ 24.2 % (k=2)
Body TSL parameters at 5600 MHz
The folowing parameters and caiculations ware
Temperaturs Permittivity Conductivity
Nominal Body TSL parameters 20°C 485 5 77 mha/m
Measured Body TSL parameters (220202)°C 45418% £82 mha/m £ 8 %
Body TSL temperature change during test «10°C - -
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Cond#ion
SAR measured 100 MW input power 7.72 Wikg
SAR for nominal Body TSL parameters normalized fo TW TT.2Wikg £ 244 % (k=2)
SAR averaged over 10 o’ (10 g) of Body TSL Condtion
SAR maasured 100 mW nput power 216 Wikg
SAR for nominal Body TSL paramelens nommalized fo 1W 21.6 Wikg £ 24.2 % (h+2)
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Body TSL parameters at 5750 MHz
The following paramaters and caicuiations wers apphed.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 20C 48.3 5.84 mhohm

Measured Body TSL psrameters 220£02)°C 481:6% 5.05 mholm 26 %

Body TSL temperature change during test <10°C — —
SAlrypounwnhaodyTSthB‘llez

SAR averaged over 1 ¢ (1 g) of Body TSL Condilion

SAR mmasured 100 MW Input power 7.34 Wikg

SAR for nominal Bogy TSL parameters normakzed to 1W T34 Wikg £ 24.4 % (k=2)

SAR averaged aver 10 cmr' (10 g) of Body TSL Condition

SAR measured 100 mW input powee 2.03 Wikg

SAR for nominal Body TSL parameters normakzed to 1W 20.3 Wikg £ 24.2 % (k»2)
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Appendix (Additional assessments outside the scope of CNAS L0570)
Antenna Parameters with Head TSL at 5250 MHz

Impedance. transformed to fsed point 4510+ 1250

Return Loss + 25 508
Antenna Parameters with Head TSL at 5600 MHz

Impedance. frarsformed to feed polr 4870+ 7810

Return Loss L2218
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed poind 4560 + 4 850

Return Loss 23 548
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed poim 4300+ 2080

Return Loss -23308
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to faed point 50.30 + 8.89§0

Retun Loss -21108
Antenna Parameters with Body TSL at 5750 MHz

Impedance, ransformed 1o fead poirt 48680 + 5630

Retun Loss -233d8
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General Antenna Parameters and Design

[ Erocrical Doty (oo diwction) | 1.086 ns |

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

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

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

Additional EUT Data

| Manutacured by [ pre—r
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DASYS5 Validation Report for Head TSL Date: 05.18.2021
Test Laboratory: CTTL, Bedjing, 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 = 4,668 S/m, e = 35.48; p = 1000
kg/m?, Medium parameters used: f = 5600 MHz, o = 5.045 S/m; & = 3488, p =
1000 kg/m?, Medium parameters used: { = 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, 543, 5.43) @ 5250 MHz; ConvF(4.69,
469, 469) @ 5600 MHz; ConvFF(4.9, 4.9, 4.8) @ 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 tilt); Type: QD 000 P51 Cx; Serial: 1062
Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 146.14
(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 = 63.22 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32.9 W/kg

SAR(1 g) = 7.8 Wikg; SAR(10 g) = 2.22 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 83.3%

Maximum value of SAR (measured) = 18.9 Wkg

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 Vim; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 35.5 Wikg

SAR(1 g) =8.15 Wikg; 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 vaiue of SAR (measured) = 19.8 Wikg
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grd: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68,06 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 34.6 Wikg

SAR(1 g) = 7.75 Wikg; SAR(10 g) = 2.18 Wikg

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

Ratio of SAR at M2 to SAR at M1 =62.1%

Maximum value of SAR (measured) = 19.0 Wig

dB8
0

-10.00
-20.00
-30.00

-40.00
L

-50.00
0dB = 19.0 Wikg = 12.79 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body 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 MHz,
Frequency: 5750 MHz,
Medium parameters used: f = 5250 MHz; 0 = 5.34 S/m; &: = 49.12; p = 1000 kg/m?,
Medium parameters used: f = 5600 MHz; o = 5815 S/m; & = 48.44; p = 1000
kg/m?, Medium parameters used: f = 5750 MHz; 0 = 6.045 Sim; ¢, = 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,
4,32, 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 tilt); Type: QD 000 P51 Cx; Serial: 1062
Measurement SW: DASYS52, 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=dmm, dy=4mm, dz=1.4mm
Reference Value = 65.86 V/m, Power Drift = 0.00 d8

Peak SAR (extrapolated) = 29.6 W/kg

SAR(1 g) = 7.33 Wikg; 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 = 66.08 V/m; Power Drift = 0.02 d8

Peak SAR (extrapolated) = 33.1 Wikg

SAR(1 g) = 7.72 Wikg; SAR(10 g) = 2.16 Wikg

Smallest distance from peaks to all points 3 dB betow = 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 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 32,8 Wikg

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

Smallest 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 Wkg

a8
0

-10.00
-20.00
-30.00

-40.00
L.

-50.00
0dB = 18.1 W/kg = 12.58 dBW/kg
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Impedance Measurement Plot for Body TSL
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D5GHzV2 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2022.05.17 2021.05.18 /
5.25GHz
-29.961 -25.542 17.30%
Return Loss(dB)
5.25GHz . 45.131 Q +1.246 3.794Q
48.925 0 +1.802 jQ )
Impedance jQ (Real part)
5.6GHz
-25.244 -22.145 13.99%
Return Loss(dB)
5.6GHz . 49.723 0 +7.809 -4.3920)
47.163Q +3.417 jQ _ _
Impedance jQ (Imaginary part)
5.75GHz
-27.284 -23.548 15.87%
Return Loss(dB)
5.75GHz . 45.860 Q +4.854 4.833Q
50.693Q +8.724 jQ ]
Impedance jQ (Real part)

Return Loss for Head TSL

T TIC Matwark & ndlyrer
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Impedance for Head TSL
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