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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 4900MHz

Impedance, transformed to feed point 51.20- 4.95|Q

General Antenna Parameters and Design

\ Electrical Delay (one direction) 0.998 ns

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

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

No excessive force must be applied to the dipole arms, because they might bend or the soldered

connections near the feed-point may be damaged.

Additional EUT Data
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DASYS5 Validation Report for Head TSL Date: 2022-10-21
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 4900 MHz; Type: D4900V2; Serial: D4900V2 - SN: 1025

Communication System: UID 0, CW; Frequency: 4900 MHz
Medium parameters used: f = 4900 MHz; o = 4.372 S/m, & = 36.81; p = 1000 kg/m*

Phantom section: Right Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7464; ConvF(6, 6, 6) @ 4900 MHz; Calibratea:
2022-01-26

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

« Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

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

« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=4900 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 64.57 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 23.9 W/kg

SAR(1 g) = 6.95 W/kg; SAR(10 g) = 2.19 W/kg
Smallest distance from peaks to all points 3 dB below =8 mm
Ratio of SAR at M2 to SAR at M1 = 68.5%

Maximum value of SAR (measured) = 15.3 W/kg

-15.18

-22.78

-30.37

-
0dB = 15.3 W/kg = 11.85 dBW/kg

-37.96
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Impedance Measurement Plot for Head TSL
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CALIBREATION CERTIFICATE

Cabjencd CSEHzV - EN: 1079

(=alioration Procedure(s) FF-Z 1100301

Calibeation Proced ures far dipole vaRdation ks

Calibretion dabw: Otobrer 10, 2020
Thle calibration Cartificate documents tha raceshifity to natianal standards, which reallze the phygical unltz of

maasuremients{Sl). The magturements and Lhe uncartaintios with confidence probatiity ara given on the fallowing
pPegas ard are pan af the cedificate

All calibratiens have bean canducled in the cosed laboratory facilily: envirgnment lemparatureg2zs and
Fuem ity <7 0%,

Calibratlon Equlpment used {MATE criical for calibralicn)

Primary Standards D# Cal Dl Callbratad by, Cerfizaie Mo} Echeduled Calibradsan
FPower Maler NREFPZ2 10BZTS 12-May-20 (CTTL, Mo, JEOX02955) May-21
Fower saneor  NRFGA 101389 12-May-2 (CTTL., Mo, J20X0885) May-21
ReferencaProbe EX30V4 | SN 3817 30=Jan-H{EPE AT Mo, EX3-3817_Jan20} Jan-21
OAE4 SH ¥ 10-Feb-2CTTL-3PEAG, Ne.2 30-60017) Fab-21
Secondary Slandards 10 # Cal Data(Calibrated by, Carlliicals Mo Scheduled Calibration
slgral Generator 44380 | My40071430  25-Fab-20 (ETTL. N J20X00518) Feb=21
MabworkinalyzerESUTIC | My46107873  10-Feb-20 (ETTL. No IZ20X00515) Fab=21

Mlame Function Sig

Calibratad by: Zhao Jing SAR Test Engineer ‘aﬁ

Reviewsd by Lin Heo SAR Test Enginesr -ifF}f £

Apprened by

Qi Dianyuan SAR Prajact Leeder e B D

Isswed; Qctaber 22, 2020
Thig calibration cartificete shall not be reproduced axsapt in full wilhout wntlan approval of tha laboratary,
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Al Mo 51 MNuevoun Reewd, Huidion siAe, Baejllige, JUWHST, Clano
Tl 45 1-623HMA53-2513 Fan! +HE-LU-0230A33-Z504

E-mnll* gill@ehinadL=am hiwp: i chinedl £
Gloszary:
TsL sl glmukading Hguid
ConvF sensitivily in TSL fF NORM: .z
[} 1§ not applicable or not measured

Calibration 1= Parformed According to the Following Standarda:

a) IEEE 314 1528-201 2, “IEEE Recammended Praciica far Detemmnining the Peak
Spatial-Averaged Spacific Absorption Rate {SAK) in tha Human Haad from Wireless
Communlcations Devicea: Measurement Technlgues®, June 2013

b} IEC 82209-1, “Measurement procedure for asseasment of specific absorption rate of human
exposre bo radio frequency Relds from hand-held and body-mounted wireless
communication devieas- Part 1: Davies used naxt to the sar {Frequency range of 300MHz 1o
EGEHZY", July 2018

¢) IEC 82208-2, “Procedure to measure the Specific Absomiion Rate (3AR} For wieless
cammunicalion devices used in close proximily to the umen body (Reguency rang= of
30MHz to 66Hz)", Warch 2010

d} KDBBESEE4, BAR Maasurement Requiremenis for 100 MHz to 6 GHz

Additional Documertation:
e) DASYHS Systern Handbook

Methotls Appliet and Interpretation of Parameters:

»  Measurement Condilions: Further delalls are avallable frem the Validation Report at the end
of the cerificate. All figures slated in the cerificaie are valid at ihe fregquency ndicated,

» Anlanra Paramefars with TSL: Tha dipols i= mountad with the spacer (o position ils feed
painl exactly below (he cenler marking of the flat phantarn eection, with the ame cnented
parzllel io the body axis.

+ Feed Point Impedance and Rafurm Loss: These parametars are measured with the dipole
positicned under the [lguid Mlled phantan. The Impedance staled iz fransfomed from the
meesurement at the ShA connectar to the feed poinl. The Relum Loss ensures ow
reflecled power. Ne uncertainty required.

» Elepideal Defay One-way delay betwaan ha SA connecter and tha antenng faed poinl,
Ha uncertalndy redgulred.

S5aAR measyred: SAR measursd at the staled antenna input power.
SAM normafized: SAR as measured, nomalized to an inpul power of 1 W at the antenna
COnneclor,

«  SAR for nominal TSL parameters: The measured TSL paramelers are used ko calculals the

nominal AR result,

The reparted uncertainty of measurament is stated as the standard uncerainty of
Mazsuremeant mulliplied by the coverags RBclor k=2, which for a nommal distribution
Cortespunds to a coverage probability of approximately 95%.
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CALIERATION LABRORATORT
Akl Wi =1 Kweyum Read, | lvidtan Lisirler Baoiging. 160 EY], Chine

Tl HEfi~[ I DA ] 3250 2
E-mnoll: cola@chivullwum

Fak: HE0-1 002613250
hiq:tesacdhinnilcm

Meazuramant Canditlons
DALY syslem conflguratian, % fa 35 nok given on pege 1.
DASY Yersiom DASYS52 WAL 0.4
Extrapoktion Advanced Extrapalalian
Phantam Ttigda Flet Phantom 5.1C
Dletance Cipale Cenkar - TSL 10 wilh Gpacar

Lo Scan Ragolullan

i, gy =4 mm, dz =1.4 mm

Graded Rafle = 1.4 (7 diraclion)

Fraquency

E200 MHz 1 MHz
L2300 H=z £ 1 MKz
ES0D MHz + 1 MHz
BEDD MHz £ 1 MHz
R WHE 4+ 1 MMz

Head TSL paramatars at 5200 MHz

The follcwing paramalers and calcutalions wene Sppliad.

Tampershrs Perrmlitivlty Conductlvity
Heminal Head TSL parameters 2206 36.0 4. 88 mrwun
Nezsured Head TSL parmnalors (220102 °C 36.0 % B % 485 mhosm + & %
Haad TEL temperature shanpe dudng tes) =], — —
SAR result with Head TSL st 3200 MHz
SAR averaged avar 1 o 1 g) of Head TSL Coadillon

AR mdasUrsed

100 rmYY input power

7.5 Wikp

SR or norminal Hoad TEL parameters

rEniializdd bo 1900

T6.5 Wy + 24.4 % [#m7)

SAR avoratid ovar 10 cA [10.g) of Head TSL Condetion
SaR rresirad 100 m% input power 214 Wik
S8 H for nomingl Begd TSL pasamotbers rermallzad b 1 7.4 Wkeg £ 242 %% (k=32)

Carifisgie plo; 220-60308
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Haad TSL paramaiers at 6300 MHz

The folawing parametars and caloulations wars

IR L, A hing

Fex: =36.]-G151K533-2 44
hitp: ey chinomlen

applisd,

SA

Tempaalure P mitt vy G onduciiity

Hominal Head TSL pamamelers 280G Lk 4_T8 mho/m
Measured Head TSL parameters [0 0.3 °C J5BE+E% 4,78 mheimn S %
Head T3L temperabws chenge during test Sl e e S

R result with Head T5L at 5300 MHE
5AR averagad over1 om° {1 gt of Head TSL Comdilicn
EAA measurad 140 m' it povEr TE1 Wtk
B5E; [or neminal Heed TSI, paramelars rormalEed b 1y T Wiog = 244 % (=2)
SAR avaraged ovar 10 cm’ (10 g) of Head TEL Condilon
S4F meazured 100 iy inpul geasar 2241 'Wikp
5AR for nomnal Head TSL fafaeiaes. nermelized 1o W 220 Wk £ 242 % [kwd]

Head TSL parametara at 5500 MKz

Tha fTolknwing parammseers and cAIC3IONE were Sppied.
Tarperaiure Fermlitinelby Conduclviby
Homimad Head TSL parameters F20°C a5, 4 56 mhofm
Weasured Heed T5L paramelars mansdd) o A541+5% 487 mhem 28 %
Haad TBL lsmparature change duning test|  <1.0°C — '| -
SAR result with Head TSL at 5500 MHz
SAhR eversged over 1 ok’ [ gl of Head T3L Candiion

Coerti Pl Mo 22060505

SAR masewrsd

100 it g povwser

924 Yikg

28R for mominal Haad TEL parumialers

nommallzed 1o 1W

223 Wikyg £ 24.4 % (k=2)

SR evaragad over 10 ot i1 g) ef Head TSL

Condiken

SR maagured

100 ra apput peswer

.31 Wikp

SAR for nominal Haad TEL pararsslers

nomalizad to 1

23,1 Wikg & 24.2 % {2}
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Heqd TSL parameters at 6600 MHz
The falkniing peramelers and calkulallons wery applimd.

Temperehra Parml bty Comductivity

Mominal Hesd TSL paramessrs L §.07F mhosm
Maatured Haad TEL paramelars (B2 8102 °C 39.2+0% 5_0E rmirsurr + @ 5
Head T3L temperaturs change during et =1.0°%C —

SAR result with Head TSL at 5600 MHz
SAR mvaraged ovard err’ {4 ghof Head TSL Condition
ZA.R messwread 100 MW Ingitel paemerear E.01 kg
SAR for reaminal Head TSL perarelers narmakzad o 10 20,0 Wikg = 24.4 % (&w2)
S4R avaraged overd0 om0 g of Hesd TS Caondlt=n
ShF meaaured 100 myY inpaul powar 2.28 Wikp
SAR fer norinel Haed TSL pramalars normellzed 1o 1Y 225 Whg £ 24.2 % (=2}

Head TSL parameters at 5200 BHz
The folawing paramedars end caleylations wera applied.

Taknpeiraiburs Permibtivity Conduclivity

Nominal Head TSL paramatara 220532 527 mho'm
Meastrad Head TAL paremetars [22.0 102 B6.0+8 % 5.28 prhifn £ 6 %%
Head T3L, temperature changa during test =10 -—

SAR rasult with Head TEL at 5800 MHz
SAR averagad avar1 ' {1 ) of Haed TSL Cordition
SAF msasured 10 mWW Inpasl Hwwsr 7.86 Wikg
B4R for norminal Head TSL paranglars nonmalized fo W TE.S Wikg £ 24.4 % (=2}
SAR aromged over 10 crr' (10 o) of Hasd TSL Seanciicn
EAR measured 100 m Inpul poewer 2200y
SAR for nominsl Head TSL parametars Aoralzed bo AWy 219 Whg £ 2.8 % (=2]
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Apperdix (Additional aszasEmants outside the zcope of CNAS LOSTD)

Antenna Paramaters with Head TSL at 5200 MHr

impedance, ransiymmed 1o Teed pownl SOZ0 - 1.0

Haturn Lass - e0.dB
Antanna Paramaters with Head TSL at 5300 MH=

Impedancse, iranzbormed to fesdt poing 4720 - 7530

At Loss -21.54d8
Antenna Paramebers with Head TSL at 5500 MHz

Impedangg, Fansared 10 fEed poind 5 05 - 7,900

Retum 1aes - AdE
Anmntenna Farameters with Head TSL at 5600 MHz

Irmpadanca, transfenmed o feed point 8570 - 3. TRG

Feturm Loz - Z5.HdE
Antanna Parameters with Head TSL at 5800 MHz

impredancs, Ireneformed to feed poin 53,700 - 5.870

Return Logs - 2d.5dB
Ganaral Antanna Parameters and Daslgn

Elecirical Dalay (ora dirackian} 1.088 ne

Afler 1ong term use wath 100 radiated power, onfy 2 slight waming of the dipole near the feednoint can

be ressuran.

The dipaln is made of slandard semirigid coarial cable. The center conductor of the feeding line 18 dirscty
cannecied to the sacond amn of the dlpsle. The antanna s themefme abort-cleculted for DC-gignals. On some
af the dipoles, amall end caps are added t the dipoia AMMe 0 ardes 1 nprove matehing when kbaded
accarding o the pesiton &2 explained in the "Messurement Conditions” paragraph. The SAR dats are mat

affected by this chamga. The overall dipale length is still sccording o the Standarnd.

Mo excEagive fonce mustbe applisd o the dipols armes, becose they mighl bend o the saldersd

sanecliong near he feedpoint may be damaget.

Cenificale Mo Z20-601608
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DASYS Validatlon Report for Head TSL Cale: 10.10 2020

Test Laboratory: GTTL, Beijing, China

DUT: Dlpole SGHz; Type: D5GHZYZ; Serial; D5GHZY2 - SN: 1079
Communication System: CW, Frequancy: 5200 MHz, Freguency: 5300 MHz,
Freguency: 5500 MHz, Frequenay: S500 MHZ, Frequency: 5800 MHz,
Medium parameters used: f= 5200 MHz; o = 4,85 S/m; g = 35.05; = 1000 kg/m-,
Medium parameters usad: 1= 5300 MHz: o = 4,750 Sim; e = 3575 p = 1000
kg/m?, Madium paramelers ysad: f = 5500 MHz; ¢ = 4,969 S/m: & = 35.38 p=
1000 kg/m? Medium parametars used: f = 5600 MHz; o = 5,081 S/m; & = 35,24 o
= 1000 kgim?, Medlum parameters used: f = 5800 MHz; o= 5.278 S/m; & = 34.57:
f = 1000 kgfmd,
Phantom gection: Canter Section

DASYS Configuration:

» Frobe EXIDW4 - ENIB1T, ConvFi5.49, 548 5.49) @ 5200 MHgz;
ConvF{5.2% 529, 5.20) @ 5300 MHz; ConvF{5.14, 5.14, 5.14) & 5500
MHz: ConvFi4.90, 4.99, 4.99) @ 5600 MHz; ConvF(S, 5, 5} @ 5800 MHz:
Calikrated: 2020-01 -3¢

+ Sensor-3urface: 1.4mm {Mechanlcal Surface Datection}

= Ehactronles: DAE4 Bn¥y1; Calibrated: 2020-02-10

=  Phantom: MFF_V5.1C {20deg probe tlt); Type: Q0 000 P51 Cx Serlal:
1062

«  Measurement SW: DASYS2, Version 52.10 {4); BEMCAD X Varzion
146,14 (74373)

Dipale Calibration iPla=1 00myY, d=10mm, =5200 MHYZoom Soam,
dist=1.4mmn {Sx8xTWCube 0: Measuremant grid: de=a4mm, dy=4mm, dz=1.4mm
Referenee Value = 89,85 Wim: Power Drift = 0.07 dB

Peak SAR (extrapolaled) = 30.9 Wikg

SAR{T g) = 7.59 Wikg: SAR(ID g) = 2.14 Wikg

Smallest distance from peaks 1o all paints 3 dB below = 7.2 mm

Rafic of SAR al M2 1o SAR at M1 = 84.6%

Maximum value of SAR (measured} = 18.7 Wikg

Dipole Calibratlon /Pin=100mW, d=10mm, (=530 MHz/Zoom Scan,

dist=1 4mm [BxEx7 ) Cube 0: Measuremant grid: dr=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.07 VWm; Powar Diift = -0.04 dB

Paak SAR {extrapolated) = 32_5 Wikg

SAR( g) = 7.81 Wikg; SAR{10 g} = 2.2 Wikg

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

Ratic of SAR at M? o SAR at M1 = 64.3%

Maximum valus of SAR {measured) = 18,8 Wik

Cartificets Moy Z20-60104 Page A of |1
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Dipale Calibration /Pin=10{dmW, d=10mm, =550 MHzZoom Scan,
dist=1.4mm {Ex8xFYCube D: Measurement gid; dx=4mm, dy=4dmm, dz=1 4mm
Referance Yalues = B8.08 Wm; Power Drift = -0.04 dB

Feak SAR {extrapplated) = 36,1 Wy

SAR(1 g) = 8.24 Wlkg; SAR{10 g} = 2.31 W/kyg

Smallest dislance from peaks to all points 2 dB below = 7.2 mm

Ralio of SAR al M2 to SAR at M1 = 52 5%

Maxirum vaiue of SAR (measured) = 19.9 WWkg

Dipcle Calibradon PIn=100mW, d=10mm, (=8600 MHzZcom Scan,
dist=1.4mm {8x8x7¥Cube 0: Megsurement grid: dx=4rmm, dy=dmm, dz=1 4mm
Reference Value = 67 .87 Wim; Power Drift = -A0.05 dB

Feek SAR {sxtrapolalad) = 38.0 Wikg

3AR[1 g) = 8.01 Wykg; SAR[10 g) = 2.26 Wkg

Smalkest dislance from peaks 1o all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at i1 = 51.7%

Max|mum value of SAR. (measured) = 19.9 Wikq

Dipale Calibration fPin=100mW, d=10mm, f=5800 MHz/Zoam Scan,
diat=14mm [Bx8xT)Cuba 0; Maasuremeant grld: di=4mm, dy=4mm, dz=1.4mm
Reference Yalue = BB_36 Vi Power Drif = -0.08 dB

Feak SAR {extmpolated] = 37.0 Wikg

SAR[1 4] = 7.85 Wikg; SARI10 g) = 2.2 Wikg

Smallest dlstance from peaks lo all points 3 dB below = 7.2 mm

Rativ of SAR at M2 bo SAR at M1 = 60.2%

Maximum valus of SAR {measured) = 12.3 Wikg

2]
I

4.83

-11.a6

-17.49

-23.32

-29.1%

0 dB = 19.3 Wikg = 12.86 dBWrhy

Cartifcate Mo 720-00708 Page @ of |0
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Impedance Measurement Flot for Head TSL

Trl 511 Log Mapg 10,0008/ Ref o.ocoodm [FL]
Sl P W T GHZ —2g, 0i7 da
20,3 | & T-3900030 Ghz -31.8ab dE
. I 33000000 GHE -71.518 di
4 B 85QQiddh SHz -28, 774 dB
I3k |} S_BOOCODD GHZ =33.485F Op
2@, 00
L, cre
0.000 T‘
=20, 20 |
i
=201,
0,00
—Fi Ly
-3k 4k F 3 = & = &=
FRE Tr tnith AHI®E Scate EoA0im [FL oel]
Pl S.I000000 EMz 10505 n 0,083 @ 3.0d SEpF e
i200000000 G a1 B FIEEEE 04 ped0 pe .
2 S.S0NODD Grr SLY%H R -7 0628 7 FOREGA 22 :
4 S.EMWIMH Ghxr 55711 = -, TRy o T, E3E1 BF :
S Lm0 Gnz 51,779 R -5 BFE 7 A0 0FEE pe
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