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DC Voltage Measurement
AD - Converter Rasalution nominal
High Rangs: 1L5B = GRITY full rEnge = 1004300 mv
Low Range 1LSE= g1nv full ange = -1....... +3mV
DASY measuremeant parameters: Auto 2ero Time: 3 sec: Measuring tima: 3 seo

Calibration Factors X ’ Y Z
| High Range 403,665 + 0.02% (k=2) | 403.585 + 0.02% (k=2) | 403,805 + 0,02% (k=2) |
Low Range 3.05898 + 1.50% (k=2) | 3.08830 £ 1.50% (k=2) | 3,06783 = 1.50% (k=2)

Connector Angle

Connactor Angle to be usad in DASY system 61.0°+1"

Cariflcata No: DAE4-1527_Jun22 Page 2of 5
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range Aeading (uV) Difference (V) Error (34)
Channel X + Input 200047.59 1,98 0.00
Channel X + Input 20007 61 134 o.M
Channal X - Input -20004.08 1.7 -0.01
Channel ¥ + Input 200037 .45 153 0.00
Channel ¥ + Input 20002 68 342 -0.02
Channel ¥ - Input 2000717 -1.14 0.01
Channel Z 4 Input 200037 .7, 217 0.00
Channel Z + Input 2000672 -0.34 “0.00
Channel Z - Input -20008.63 -0.48 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2007.38 DS 0,01
Channel X + input 201,70 0.16 0.08
Channel X = Input -188.10 042 -0.24
Channel Y + Input 2001 .44 ou7 0.00
Channel Y + Input 201.07 0.1 0.11
Channel ¥ « Input 18266 -0.88 0.50
Channel Z + Input 2001.52 021 0.01
Channel Z + Input 200,81 D41 40,20
Channel Z = Input -188.00 0,15 0.07
2. Common mode sensitivity
DASY measurement parameters: Aule Zero Time: 3 sec; Measuring time: 3 sec
Common maode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 395 531
- 200 5.86 497
Channel ¥ 200 -16.18 -16.25
- 200 1441 14.54
Channel Z 200 3.01 2.86
<200 393 413
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Valtage (mV) | Channel X (uV) | Channal ¥ {4V) Channel Z (uV)
Channel X 200 - 0,68 -2.76
Channel ¥ 200 543 - 1.3
Channel Z 200 10.73 329 -
Gertificate No: DAES-1527_Jun22 Pagedof 5
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4. AD-Converter Values with inputs shorted
DASY meazurameant parameters: Auto Zero Time: 8 sec Measuring tma: 3 sec

CAICT

No.122261808-SEM02

High Range (LSB)

Low Range (LSB)

Channeal X 16069 17078
Channel ¥ 15965 162148
Channel Z 15888 13556

5. Input Offset Measurement
DASY measuremant parameters: Auto Zero Time: 3 see: Measuring lime: 3 sec

Input 10MLY

Average (uV) | min. Offset (uV) | max. Offset uv) | o' ?:“;;""""
Channel X 1.440 .30 2325 0.36
Channel Y -0.62 -1.30 0.47 0:33
Channe! Z 0,18 -0.80 0.60 031

6. Input Offset Current
Naminal Input eircuitry offset current on all channels: <254

7. Input Resistance (Typical values for information)

Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 260 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values

Alarm Level (VDC)

Supply (+ Vec) +7.4
Supply (- Vee) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)

Supply (+ Veg)

+0.01 +6

+14

Supply (- Veo)

-0.01 B

A

Cartifivats Mo DAES-1527_unz2
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ANNEX H: Probe Calibration Certificate

;—-—E% Ir Collsboration with
e ! J 8 p e a g
‘w CALIBRATION LABORATORY

Add: No.32 HuaYuanBei foad. Haidian Disuict. Beijing: 100191, Ching
Tel: +86- 1623046332117
E-mail: etthachinatil.com htipswwvcaletac.en

_ Client SAICT Certificate No: Z22-80124
CALIBRATION CERTIFICATE |

|
! Object EX3DV4 - SN : 7621 '

| Calibration Procedure(s) FF-Z11-004.02

Calibration Procedures for Dosimetric E-field Probes

i Calibration date: May 06, 2022

: This calibration Certificate documents the traceability to national standards, which realize the physical units of
| measurements(St). The measurements and the uncertainties with confidence probability are given on the following

| pages and are part of the certificate.
All calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)% and
humidity<70%.
Calibration Equipment used (M&TE critical for calibration)
Primary Standards ID# Cal Date{Calibrated by, (_?e{'t'iﬁcate No.) Scheduled Calibration
Power Meter NRP2 101819 15-Jun-21(CTTL, No J21XD4466) Jun-22
Power sensor NRP-Z91 101547 15-Jun-21(CTTL, Ng.J21XD4468) Jun-22
Power sensor NRP-Z91 101548 16-Jun-21{CTTL, No.J2 1X04466) Jun-22
Reference 10dBAttenuator | 18NS0W-10dB  20-Jan-Z1(CTTL, No.J21X00486) Jan-23
Reference 20dBAttenuator | 18NSOW-204B  20-Jan-21(CTTL, Ne.J21X00485) Jan-23
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG, No.EX3-7464_Jan22) Jan-23 |
DAE4 SN 1555 20-Aug-21(SPEAG, No DAE4-1555_Aug21/2) Aug-22 :
Secondary élsmdar'ds_ _ 1D # cal Daté?c‘,aiibrate:by. Ceitificate MNa.) Seheduled Calibration
SignalGenerator  MG3700A | 6201052605 16-Jun-21{CTTL, No. J21X04467) Jun-22
Network Analyzer ES071C | MY46110673  14-Jan-22(CTTL, No.J22X00406) Jan-23
Name Function Signature
Geleaiat iy Yu Zongying SAR Test Enginser S g
Reviewed by: Lin Hao BAR Test Engineer e W-Q% s
Approved by: Qi Dian : S s
yuan SAR Project Leader R W

| Issued: May 23, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 222-60124 Page 1 of'9
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CALIBRATION LABORATORY
Add: No.52 HuaYoanBei Road. Haidian District, Beijing, 100191, China
Tel: +86=1623(4633-2117
E-mail: citd achinaltleom hittpsdwwscaictacen
Glossary:
TSL tissue simulating liquid
NORMzx v,z sensitivity in free space
ConvF sensitivity in TSL/ NORMx.y.z
DCP diode compression point
CF crest factor (1/duty_cycle} of the RF signal
ABCD modulation dependent linearization parameters

Polarization @ ¢ rotation around probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measuremant center), i

8=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peaak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Technigies”, June 2013

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

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rata (SAR) for wireless communication
devices used in close proximity to the human bady (frequency range of 30 MHz to 6 GHz)", March
2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz t6 6 GHz"

Methods Applied and Interpretation of Parameters:

*  NORMx.yz: Assessed for E-field polarization 6=0 (f<800MHz in TEM-cell: f= 1800MHz: waveguide).
NORMzx.y,z are only intermediate values, i.e., the uncertainties of NORMx.y,z does not effect the
E* field unicertainty inside TSL (see below ConvF),

»  NORM(f)x.y.z = NORMx.y.z" frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

+ DCPxy z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequancy nor media,

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

s Axyz Bxyz Cx.yz VRx.y.z:AB.C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the dicde.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f=800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe -accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx.y,z* ConvE whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

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

»  Sensor Offsel: The sensor offset comesponds to the offset of virtual measurement center front the
probe tip (on probe axis). No tolerance required.

« Connector Angle: The angle is assessed using the information gainad by deterrmining the NORMy
{no uncertainty required).

Certiticate No:/722-60124 Page 2 0f 9
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DASY/EASY — Parameters of Probe: EX3DV4 - SN:7621

Basic Calibration Parameters

- [ SensorX  [SensorY  |Sensorz [ Unc (k=2)
Norm(uV/(Vim)?)* o7 Jon o356 | £10.0%
DCP{mV)? [111.7 111.8 115.7 | T
Modulation Calibration Parameters

UID | Communication A 'B c D VR | UncE

System Name | | dB | dB-uV | dB mv (k=2)

0 cw [x |00 |00 [10 000 |2108 |+35%
[Y Joo oo |10 21856
s 'z o0 |00 1.0 1908 |

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

* The uncertainties of Norm X, Y, Z do not affect the E2-field uncentainty inside TSL (see Page 4),

& Numerical linearization parameter: uneertainty not required.

k¥ Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.

Certificate No:Z22-60124 Page 3 of v
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7621

Calibration Parameter Determined in Head Tissue Simulating Media

5

v — G|
,_ f [MHz]® l PE:EI:LF Con1$::LW ConvF X | ConvFY ConvFZ ! AlphaC® ‘:{':11“) :—';:’)—
| 780 | 419 “0.89 11.12 1112 112 | 048 | 114 | £121% |
[ e00 | 415 0.7 10.68 10.68 1088 | 014 | 144 | +121% |
| 1450 | 405 1.20 9.65 9.65 965 | 021 | 091 | +121%
[0 | 404 1.37 9.22 9.22 922 | 031 | 080 | +121%
[ 1800 | 400 1.40 8.90 8.90 8.90 036 | 0.84 | +12.1%
2100 | 3938 1.49 8.95 8.95 8.95 023 | 113 | +124%
2300 395 167 8.60 8.60 8.60 044 | 078 | £12.1%
2450 39.2 1.80 817 817 817 | 049 | 078 | +124%
2600 |  39.0 1.96 7.93 7.93 7.93 051 | 075 | £12.1%
3300 382 2.71 7.74 7.74 7.74 045 | 092 | £13.3%
3500 37.9 2.91 7.66 766 | 7.6 | 044 | 1.00 | +133%
3700 37.7 3.12 718 7.18 748 | 038 | 105 | +133%
3900 37.5 3.32 7.26 7.26 7.26 035 | 1.35 | £13.3%
4100 37.2 3.53 721 | 7.2 7.21 025 | 130 | £13.3%
4400 36.9 3.84 7.01 7.01 7.01 025 | 155 | £13.3%
4600 36.7 4.04 6.90 6.90 | 690 | 030 | 1.72 | £13.3%
| 4800 36.4 4.25 679 | 679 679 | 030 | 1.85 | +13.3%
4950 36.3 4.40 644 | 644 6.44 030 | 180 | £13.3%
5250 35.9 an 5.98 5.98 598 035 | 163 | £13.3%
5600 35.5 5.07 5.47 5.47 5.47 040 | 155 | +13.3%
5750 354 5.22 5.40 5.40 5.40 040 | 155 | +13.3%

© Frequency validity above 300 MHz of +100MHz oniy applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the R3S of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 84, 128,

150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to x 110 MHz.

* At frequency below 3 GHz, the validity of tissue parameters (£ and g) can be relaxed to +10% if liguid compensation
formula is applied to measured SAR values. At frequenciss above 3 GHz, the validity of tissue parameters (¢ and a)is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue paramsters.

“ Alpha/Depth are determined during calibration, SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than £ 1% for frequencies below 3 GHz and below 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.

Certificate No:722-60124
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertfainty of Frequency Response of E-field: £7.4% (k=2)

Certificate No:722-60124 Page 5 of 4
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Receiving Pattern (®), 6=0°

No.

CAICT

122761808-SEMO02

CAICT

=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £1.2% (4=2)
Cerlificate No:Z22-60124 Page 6 of' 9
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Dynamic Range f(SARnhead)
(TEM cell, f = 900 MHz)

Input Signal[.V]

105

T I ETTTr

T AL e | T

1% 10°

SAR[mWiem’]

— —
——not compenssated - compensated

Emar|dB]

21 - U . HES R
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= rotcompersaled @ compensated |

Uncertainty of Linearity Assessment: £0.9% (k=2)

Certificate No:Z22-60124 Page 7 of ¢
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Conversion Factor Assessment
=750 MHz,WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)

ol r ==
v ri i
%
el i
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215 % g
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10 Y "
as e s =4 |
e NN e | L — (i, i
] 2 41 &0 50 ¢ 1k 20 n # 50 1
Zjmim] zern}
T andiytical " medgared " anaytical " measired
Deviation from Isotropy in Liquid
10 DA DED B0 020 00 D20 040 080 048D 1D
Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
Certificate No:Z22-60124
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7621

_Other Probe Parameters

! Sensor Arrangement Triangular
, Connector Angle (°) 95.4
. Mechanical Surfac:Detection Mode N enabled
:. Optical Surfac_e Detection _P;'lode disable
;obe Overall Length 337mm
Probe Body Diamet;r“ 10mm
Tip Length B - ) 9mm
?p Diameter o _ 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point _ 1imm
i Probe Tip to Sensor Z Calibration Poir; . 1mm
;;:ommended Me.asurement Distance from Surface 1.4mm

Certificate No:Z22-60124 Page 4 of &
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ANNEX I: Dipole Calibration Certificate
750MHz Dipole

&77TLs spesag i_EEH:_%,EC‘,\,As.hI-L:h('l-\l_C_I

Add: No.52 HuaYoariBei Road, Faidian District, Beifing, 100101 a0
Tel: +86-10-623(4633-2117
E-mail: emflacaictae.cn hitpe/fwwew caietae.cn

Client SAICT Certificate No: 222-60333
CALIBRATION CERTIFICATE

Object D750V3 - SN: 1163

Calibration Procedure(s) EF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 22, 2022
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (31}, The measurements and the uncertainties with confidence prabability are given on the following

pages and are part of the certificate,

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Callbration
Powsr Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7484 26-Jan-22(SPEAG No.EX3-7464_Jan22) Jan-23
DAE4 SN 1556 12-Jan-22{CTTL-SPEAG No.Z22-60007) Jan-23
Secendary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Callbration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer ESOT1C | MY46110673  14-Jan-22 (CTTL, No.J22X00408) Jan-23

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engireer . %

Reviewed by: Lin Hao SAR Test Engineer St

Approved by: Qi Dianyuan SAR Projact Leader =

Issuad: August 26, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No; Z22-60333 Page | of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A nol applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption

Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wirsless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measuremeni Conditions; Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

Electrical Delay: One-way delay between the SMA connecter 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 paramefers: The measured TSL parameters are used to calculate the
nominal SAR resull.

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

Certificate No: 722-60333 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far a5 not given on page 1.

DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm

Fragquency 750 MHz £1 MH_z_

Head TSL parameters
The following parameters and calculations were applied.

Tempaerature Permittivity Conducﬁvity ]
Nominal Head TSL parameters 220 T 42.0 0.90 mho/m
Maasured Head TSL parameters (220 £0.2) 413 26 % 0.80 mho/m £8 %
Head TSL temperature change during test <10 T —_ —_

SAR result with Head TSL

SAR averaged over1 eni® (1 g) of Head TSL Candition

SAR measured 250 mW Input power 2.15 Wikg

SAR for nominal Head TSL paramaters normalized to 1W B.48 Wikg £18.8 % (k=2)

SAR avaraged over 10 7 (10 g) of Head TSL Candition

SAR measured 250 mW Input power 1.42 \Wikg

SAR for nominal Head TSL parameiers nomalized to TW 5.62 Wikg t18.7 % (k=2)
Certificate No: Z22:460333 Page 1 of &
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed paint 50.00- 4.06j0

Ratum Loss - 27.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 0.941 ns

Aftar 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 coaxlal cable. The center conductor of the feeding line is directly
connected ta the secand 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 ordear to improve matching when loaded
according lo the position as explained in the "Measurement Conditions" paragraph. The SAR data are nat
affected by this change. The overall dipole length s still according to tha 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

Manufactured by SPEAG

Certificate No: Z22-60333 Pape 4 of &
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DASYS Validation Report for Head TSL Date: 2022-08-22
Test Labomatory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UTD 0, CW; Frequency: 750 MHz: Duty Cycle: 1:1
Medium parameters used: =750 MHz; o =0.902 8/m; &= 41.26; p = 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASYS {(IEEE/IEC/ANS] C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7464; ConvF(10.26, 10.26, 10.26) (@ 750 MIz: Calibrated:
2022-01-26

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

« Electronics: DAE4 Sn13556; Calibrated: 2022-01-12

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

» DASYS52 52.10.4(1535); SEMCAD X 14.6.14{7501)

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

Reference Value = 5549 Vim: Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3.17 Wikg

SAR(] g) = 2.15 W/kg: SAR(10 g) = 1.42 W/kg

Smallest distance from peaks to all pomts 3 dB below = 21.2 mm

Ratio of SAR at M2 to SAR at M1 = 67.5%

Maximum value of SAR (measured) = 2.84 W/kg

2,02
-4.03
-6.05

-8.06

-10.08 w

0 dB = 2.84 W/kg = 4.53 dBW/kg

Certificate No: Z22-60333 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Cenificate No: Z22-60333 Page 6 of &
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Client SAICT Certificate No:  Z21-60355
CALIBRATION CERTIFICATE _l
[ e S 3n L “ S |
|
Object DBIEV2 - SN: 4d057 !

Calibration Procedure(s) FF-Z41-003-01

Calibration Procedures for dipoie validation kits:
Calibration date: Oclober 18, 2021
This calibration Certificate documents the traceability to national standards, which realize the physical units of

measurements ($1). The measurements and the uncertainties with confidence probability are given on'the following |
pagee and are part of the certificate.

Al calibrations have been conducted in the closed laboratory fagiity; environment temperature (22+£37°C and
humidity<70%.
Calibration Equipment used (M&TE critical for calibration)
Pr_ima{_’_y_ Standards 1D # Cai Date iCalibrated by hgr_tl_ﬂc_&_lte M. } i _ Schedu_l_e;ﬂ- Calibration
Power Meter: NRP2 108277 24- 859—21 {CTTL No J21X08328) Sep-22
| Power sensor NRPSS 104291 24-8ep-21 (CTTL, No.J21XDB326) Sep-22
| Reference Probe EX3DW4 | SN 7517 03-Feb-21(CTTL-SPEAG No. Z21-80001) Feb-22
| DAE4 SN 1588 15-Jan-21(SPEAG No DAE4-1556_Jan21) Jan-22
|
| Secondary Standards | ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ESOT1C | MY46110673  14-Jan-21 (CTTL, No.JZ21X00232) Jan-z2
| Name Function Signature
Ay
Calibrated by i e " =
¥ Zhao Jing SAR Test Engineer 7 ﬁi[
Reviewed by: Lin Hao SAR Test Engineer e 1{#\% g [
fipproved by Qi Dianyuan SAR Project Leader e
Issued: October 24, 2021 :
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certificate No: Z21-60355 Page L of 6
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx y,z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b} IEC 62209-1, *Measurement procedure for 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 (Freguency range of 300MHz to
6GHz)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

SAR measured. SAR measured at the stated antenna input power,
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 unceitainty of |
Measurement multiplied by the coverage factor k=2, which for a nommal distribution |
Carresponds fo a coverage probability of approximately 85%. |

Certificate No: Z21-60355 Page 2 of 6

©Copyright. All rights reserved by CTTL. Page 732 of 792



CAICT

No.122261808-SEM02

=77/ Lbe 8 g
i

Add: Kio.32 HuaYoanBei Road, Haidisn Districr, Beijing. 100191, China
Tel; ~86-10-62514033-207% Fax: +86- (623046332504
E-mail: ettlachinatl.com nep wewwchinattl.en

Measurement Conditions
DASY system sonfiguration, as faras not given on page 1.

DASY Version | DASYS2 VE2.10.4
Extrapolation | Advancad Extrapolation
.—l;l'l-a-l‘-l;!‘n.-_ o - ‘| Tn'p;e Fiat Phantom 5.10 |
| Distance Dipole Center - TSL ! 15, i i with Spacer |
Zoom Scan Resolution ' dx dy, dz =5 mm
Frequency | B35 ;J!Hz +1MHz - |

Head TSL parameters

The following parameters and caiculations were applied.

Temperature Perm-iﬂi_\r‘ity Co;d uctivir
Nominal Head TSL parameters 220°C [ 415 , 0.90 mhafm
Measured !:Q&ad TSL parameters (22.0+02)*C 408 + 6% 0.889 mho/m = 8 %
Ed TS5L mem;_}erature change duri‘n—g test <10°C | ==l )

SAR result with Head TSL

| SAR averaged over 1 e’ (1.g) of Head TSL Condition | ) = I
SAR measured 250 mW input power 239 Wikg
SAR for nominal Head TSL parameters nann'arizeé to 1w 89.64 Wikg % 18.8 % (k=2) |
| SAR averaged over 10 ¢’ (10 g) of Head TSL | Gondition |
SAR measured 250 mW input power 1.568 Wikg
SAR for nominal Head TSL parameters . normalized to ﬂv N 6.28 Wikg £ 1.7 % {k=2) I
Certificate No: Z21-60355 Page iof'6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.80)- 4. 18j0)

Return Loss -27.5dB

General Antenna Parameters and Design

| Electrical Delay (ene direction) 1.304 ns

After long ferm use with 100V radiated power, only a slight warming of the dipole near the feedpoint can
be msasured.

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 dipoie. The antenna is thersfore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipols arms in order to improve matehing when loaded
according to the posifion as explained in the "Measurement Conditions" paragraph. The SAR data are niot
affected by this change. The overall dipole length is still agoording fo the Standard.

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

Additional EUT Data

fanufactured by J SFEAG

Certificate No: Z21-60355 Page 40f o
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DASYS Validation Report for Head TSL Date; 10.18.2021
Test Laboratory: CTTL. Beijing. China
DUT: Dipole 835 MHz: Type: D835V2: Serial; D835V - SN: 4d057
Communication System; UID (¢, C'W: Frequency: 833 MHz: Duty Cyele: 1:1
Medium parameters used: = 835 MHz: o = 0.886 S/m; g = 40.9; p = 1000 kg'm’
Phantom section: Right Section
[ASYS Configuration:

o Probe: EX3DV4 - SNT51T7: ConvF(9.81, 9.81. 981y« 835 MHz; Calibrated:
2021-02-03

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

+ Electronies: DAES Snl536; Calibrated: 2021-01-15

s Phantom: MEP_V5.1C (20deg probe tlty Type: QD 000 P51 Cx: Serial: 1062

o Measurement SW: DASYS2. Verston 52.10 (4 SEMCAD X Version 14.6.14
(7501)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7y/Cube 0: Measurement grid: dx=5mm.

dy=3mm. dz=53mm

Reference Value = 58.86 Vim: Power Drift = 0,00 4B

Peak SAR (extrapolated) = 3.68 Wikg

SAR(L g) = 2.39 W/kg; SAR(10 g) = 1.56 Wikg

Smallest distanee from peaks to all points 3.dB below = |8 mm
Ratio of SAR a1 M2 10 SAR at M1 = 64.9%

Maximum value of SAR (measured) — 3.23 Wikg

dB
a

=213
-4.27
-6.40

-5.54

CAICT

No.122261808-SEM02

067  — —
0dB=323 V\".-’kg =509 dBW/kg

Certificate No: Z21-60355 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Client SAICT Certificate No: Z22-60335
CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1152

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 22, 2022

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

All callbrations have been conducted In the closed laboratory facility: environment temperature (2213)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensar NRPBS 104281 24-Zep-21 (CTTL, No.J21X08326) Sep-22
Reference Prabe EX3DV4 | SN 74564 26-Jan-22{SPEAG No.EX3-7464 _Jan22) Jan-23
DAE4 8N 1556 12-Jan-22(CTTL-SPEAG,No.Z22-60007} Jan-23
Secondary Standards D # Cal Date (Callbrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL, No.J22X004089) Jan-23
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J2ZX00406) Jan-23 |

Name Function Signature

Cullbratod by: Zhao Jing SAR Test Engineer 7

Reviewed by: Lin Hao SAR Test Engineer 4 ﬁﬁ'.?%? £

Approved by: Qi Dianyuan SAR Project Leader '

Y Proj $¢=w; —

Issuad: August 26, 2022
This calibration certificate shall not be reproduced except in full withoul written approval of the laboratory.

Centificate No: Z22-60135 Page | of &
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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) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz te 10 GHz)", October 2020

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

Additional Documentation:
¢) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

+ Antenna Paramelsrs 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 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.

« Electrical Delay: Ona-way delay betwaen the SMA connector and the antenna fead point.
No uncertainty required.

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

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

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

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

Certificate No: Z22-60335 Page 2 of 6
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Measurement Conditions

CAICT

No.122261808-SEM02

CAICT

DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapalation
Phantom Tripler Flat Phantom 5.1C N
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dz= 5 mm
Frequency 1750 MHz +1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperatura Permittivity Conductivity
Nominal Head TSL paramaters 20%¢ - 401 1.37 mha/m
Maasured Head TSL parameters (220 +0.2) T 413 6% 141 mhofm £8 %
Head TSL temperature change during test <1.0T — —_
SAR result with Head TSL
Condition

SAR averaged over 1 em’ {1 g) of Head TSL

SAR measured

250 mW Input power

818 Wikg

BAR for nominal Head TSL parameters

normatized to 1W

36,3 Wikg £18.8 % (k=2)

SAR averaged over 10 em’ {10 g) of Head TSL

Candition

BAR meazured

250 mW Input power

4.94 Wikg

SAR for naminal Head TSL parameters

normalized to 1W

19.6 Wikg £18.7 % tk=2]_

Certificate No: Z22-60335
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 47.90-0.71j0

Retum Loss - 32.8d8

General Antenna Parameters and Design

@amgﬂ Delay (one diraction) r o 1.120 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 dipoie arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data ara not
affected by this change. The overall dipole langth is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might band or the soldered
connections near the feed-point may be damaged.

Additional EUT Data
Manufactured by J SFEAG
Certificate No: Z22-60335 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2022-08-22
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; 5 =1 408 S/m; & =41.28; p= 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY S (IEEE/IEC/ANSI €63.19-2007)
DASY5 Configuration:

» Probe: EX3DV4 - SN7464; ConvF(8.52, 8.52, 8.52) (@ 1750 MHz; Calibrated:
2022-01-26

+  Sensor-Surface: 1. 4mm (Mechanieal Surface Detection)

« Electronics: DAE4 Snl556; Calibrated: 2022-01-12

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

« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 91 44 V/m; Power Dnift = -0.05 dB

Peak SAR (extrapolated) = 16.5 Wikg

SAR(1 g) =9.18 W/kg: SAR(10 g) =4.94 W/kg

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

Ratio of SAR at M2 to SAR at M1 =56.3%

Maximum value of SAR (measured) = 14.0 Wikg

-12.93

!
-16.16 - .

0 dB = 14.0 W/kg = 11.46 dBW/kg

Certificate No: Z22.60335 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Client SAICT Certificate No:  221-60357

ALIBRATION CERTIFICATE |
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Object D1900V2 - 5N: 54088 |

Calibration Procadurs(s) FE-Z11-003.01

Galibration Procedures for dipale validation kits

Calibration date: Qctober 18 2021
This calibration Certificate documents. the traceability to national standards, which realize the physical units of |
measurements (S1). The measurements and the uncertainties with corfidence probability are given on the following |

pages and are part of the cerificate.

All calibratiins have been conducted in the closed laboratory facility environment temperature (22+31°C and
humidity<70%

Calibration Equipment used (M&TE critica! for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No)  Scheduled Calipration
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08328) Sep-22
Fower sensor  NRP8S | 104261 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX30V4 | SN 7617 02-Feb-21(CTTL-SPEAG No.221-60001) Feb-22
DAE4 SN 1556 16-Jan-21(SPEAG No. DAEA-1568_Jan21) Jan-22
Secondary Standards D # Cal Date (Calibrated by, Cerlificate No ) Scheduled Calibration
Signal Generator E44380C MY49071430 01-Feb-21 (CTTL, No.J21X00593) dJan-22
NetworkAnalyzer EG071C | MY4G110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22

| Name Function Sigrature

| ety Zhao Jing SAR Test Engineer { 4 |
Reviewed by: Lin Hao SAR Test Engineer s ﬁ% -
Approved by: Qi Dianyuarn SAR Project Leader

lssued: October 24, 2021
This calibration cerfificate shall not be reproduced except in full without written approval of the laboratory.
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lossary
TSL tissue simulating liguid
ConvF sensitivity in TSL/ NORMx,y.z
/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Measurement procedure for 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
8GHz)", July 2018

c) IEC 82209-2. "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 fo 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.

s 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.

e« [Feed Point Impedance and Return Loss; These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector fo 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.

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

s 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 result.

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

Certificate No: Z21-00357 Fage 2ofe
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Measurement Conditions
DASY system configuration, as far as nof given on page 1.

| DASY Version DASYS2 V52_ﬂm.4
: Extrapolation | Advanced Extrapolation_ _ Bl
Phantom - I Triple Flat Phantom 5.1C |
Distance Dipole Center - TSL_1 10 m;_n 1 with Spacer - T
Zoom Scan Resolution i | dx, dy, dz =5 mm i
Frequency TEO0 MMz £ 1 MHz
Head TSL parameters
The following parameters and ealculations were apolied. .
! Temperature | Permittivity Conductivity
Nominal Head TSL parameters ! 22.0°C | 4{).0* 1.40 mho'm |
Measured Head TSL parameters 220202°C | %09:6% 1.30 mheim £6 % |
Head TSL temperature change during test  <1.0 °C T = . _;
SAR result with Head TSL
| SAR averaged over 1 ¢ (1 g} of Head TSL : Condition
i_S&R r;measured - B 25.0 .z-'r;‘_f:rd;:[:-;tjt_.power 1 10.0 Wikg

| S4B for nominal Head TSL parameters normalized to 1W 40.2 Wikg £ 18.8 % (k=2) |

| SAR averaged over 10 cm’ (10 g} of Head TSL Condition
SAR measured 230 mW input power 510 Wikg
! e e
| SAR for nominal Head TSL parameters normatized fo 1W 20.5 Wikg = 18.7 % (k=2) |

Certificate No: Z21-60357
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Appendix {Additional assessments outside the scope of CNAS LO570)

Antenna Parameters with Head TSL

Impedance, fransformed to feed point i 53. 70+ 6.8010
= o |
Return Loss: ! 22.6de .
General Antenna Parameaters and Design
I = ==

Electrical Delay {one direction) | 141008

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipofe, Thie antenina is therefare short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipoie arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions™ paragraph. The SAR data are nict
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

Manufactired by l SPEAG

Certificate No: £21-60357 Page 4ofn
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DASYS Validation Report for Head TSL Date: [0.18.2021
Test Laboratory: CTTL. Beijing, China
DUT: Dipole 1900 MHz: Type: DI900V2; Serial: D1900V2 - SN;: 54088
Communication System: UID 00 CW: Frequency: 1900 MHz: Duty Cyeler 1:1
Medium parameters used: = 1900 MHz: 6= 1387 S/ & —~ 39.88: p= 1000 kg/m?
Phantom section: Right Section
DASYS Configuration:

o Probe: EX3DV4 < SNT51T7: ConvF(7.81. 7.81. 7.81) @ 1900 MHz; Calibrated:
2021-02-03

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

+  Electronics: DAEA Snl356: Calibrated: 2021-01-15

« Phamom: MFP_V35.1C (20deg probe tilt): Type: QD 000 P31 Cx; Serial; 1062

o Measurement SW: DASY 32, Version 52,10 (4). SEMCAD X Version 14.6.14
(7501}

System Performance Cheek/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm. dv=5mm. dz=5mm

Reference Value = 103.6 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolated)— 19.2 Wike

SAR(1 g) = 10 Wikg: SAR(10 g) = 5.1 W/ikg

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

Ratio of SAR at M2 to SAR at M1 =52.19%

Maximum value of SAR {measured) = 158 Wikg

dB
1]

-3.76
-7.51
-11.27
-15.02

-18.78 ;

CAICT

No.122261808-SEM02

(1 dB =158 W/kg = 11.99 dBW/kg

Certificate No: £21-603357 Page s of o
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JUBE 1, 4 i

Impedance Measurement Plot for Head TSL
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Object D2450v2 - SN: 873

Cafibration Procedure(s) T

Calibration Procedures for dipole validation kits

Calioration date: Cetober 21, 2024

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

All calibrations have been conducted in the ciosed laboratory faciity, environment temperature (22+3)°C and
humidity=70%.

Calibration Equiprment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Calibrated by Certificate No.)  Scheduled Calibration
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S | 104291 24-Sep:21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7517 03-Feb-21(CTTL-SPEAG No.Z21-60001) Feb-22
DAE4 SN 15856 15-Jan-21(SPEAG No. DAE4-1556_Jan21) Jan-22

|
Secondary Standards ID# ——, Cal Date (Calibrated by, Certificate No.) Bcheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL, No.J21X00503) Jan-22
NetworkAnalyzer ESOT1C | MY461T10673 14-Jan-21 (CTTL, No.J21X00232) Jan-22
Marme Function Sgnsiure

Caltorated by, Zhao Jing SAR Test Engineer g ﬁ

Reviewed by Lin Hao SAR Test Engineer = -ﬁﬁ( -

Approved by Qi Dignyuan SAR Project Leadar ‘Apg?.%

Issued: October 27, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

©Copyright. All rights reserved by CTTL.
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Ermnail: cttlachinatt! com Bitp: wwwchinatien
Glossary
TSL tissue simulating liguid
ConvF sehsitivity in TSL/ NORMx,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |lEEE 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 Technigues®, June 2013

b) IEC 6220%-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
B6GHz)", July 2018

¢) IEC 82209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity fo the human body (frequency range of
30MHz to BGHz)", March 2010

d) KDBBB5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

o Feed Point Impedarice 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 uncettainty 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 unceriainty of measurement is stated as the standard uncertainty of |

Measurement muitiplied by the coverage factor k=2, which for a norma! distribution |
Corresponds to a coverage probability of approximately 95%.

Certificate Mo, Z21-60358 Page 2 of o
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Measurement Conditions

DASY Version DASY52 _ V52.10.4
| Extrapolation_ - Advariced Extrapolation o | _
Phantom Triple Flat Phantom §.1C | —HI
Distance Dipote Center - TSL 10 mm ; ;atz:s_p_acer —‘
| Zoom Scan Resolution dx, dy, dz =5 mm N
I Freguency 2450 MHz £ 1 MHz |

Head TSL parameters
The following parameters and calculations were applied.

Temperature . Permittivity Conductivity
Nominal Head TSL parameters 22.OTG 392 1,80 mbalm
Measured Head TSL parameters . {220£0.2)°C - _39 51% %a 181 mihoim 26 %
Heath TSI temperaturs cha nge during test|  <1.0°C ==

SAR result with Head TSL

SAR averaged over 1 cmi’ (1 g) of Head TSL ~ Condilion ) |

SAR measured 250 mW input power 133 Wikg !

SAR for nomimal Head TSL parameters aormalized to W 53.2 Wikg £ 18.8 % (k=2) |

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

SAR measured 250 mW input power 5.058 Wikyg

SAR for nominal Head TSL parameters normalized to 1TW 242 Wikg £ 18.7 % (k=2
Certificate Mo; Z21-60358 Page 3ot
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedancs, tramsformed to feed point 5360+ 1.26)0
Return Loss - 28.8dB
General Antenna Parameters and Design
Efectrical Delzy {ona dirgation) I 1.066 ns J

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

The dipoie is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
cennected 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 fo the dipole arms in order to improve matching when loaded
according to the position as explained in thé "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

LManufactured by SPEAG

Certificate Mo, Z21-60358 Page 4 ot's
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DASYS Validation Report for Head TSL
Test Laboratory: CTTL. Beijing. China

DUT: Dipole 2450 MHz; Type: D2430V2; Serial: D2450V2 - SN: 873

CAICT

No.122261808-SEM02

Date: 11.21.2021

Communieation Systern; UID 0, CW: Frequeney: 2450 MHz; Duty Cyele: 1:1

Medium parameters used: £= 2450 Milz: o = 1.809 S/m: & =

Phantom section: Right Section
DASYS Configuration:

o Probe: EX3DV4 - SNT7517: ConvF(7.34, 7.34. 7.34) (@ 2450 MHz: Calibrated:

2021-02-03

«  Sensor-Surface: | dmm {Mechanical Surface Detection)
» Electronics: DAEY Sn1336: Calibrated: 2021-01-15

30.51 p = 1000 ke/m®

o Phantom: MFP_V5.1C (20deg probe tilt): Tvpe: QD 000 P31 Cx; Serial: 1062
o Measurement SW; IXASY 52, Version 52.10 (43 SEMCAD X Version 14.6.14

(7501)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7xTHCube 0; Messurement grid: dx=3mm.

dy=5mm. dz=5mm

Reference Value = 108.0 Vim: Power Drift = -0.03 dB
Peak SAR (extrapolated) = 28.0 Wikg

SAR(1 g) = 13.3 W/kg: SAR(10 g) = 6.05 Wikg

Smallest distance from peaks to all points 3 dB below = 9.2 mm

Ratio of SAR at M2 to SAR at M| = 46.9%
Maximum value of SAR (measured)=22.6 Wkg

dB
]

-4,65
4.1
<13.96
-18.62

-23.27

0 dB=22.6 W/kg = 13.54 dBW/kg

Certificate Na: £21-60338 Pagesofn
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of o T

Schmid & Partner Service sulsse d'élalonnage
Engineering AG Servizio syizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Agredited by the Swiss Accreditation Service [SAS) peorednation Ne.: SCS 0108

The Swiss Accreditation Service Is ane of the signataries (o the EA

Multilateral Agreement for tha recognition of calibration certificates

client  TMC-SZ (Auden) Certificate No: D2550V2-1010_May21

|CALIBRATION CERTIFICATE

[
Otject D2550V2 - SN:1010

Calibratlon procadure(s) QA GAL'GS.V1 1

| Calbration date May 21, 2621

| Calibration Equipment used (MBTE critical for cafibiration)

All eatibralliane have been conductad inthe clossd Inbomtory taclity: emironment fempemtung (22 + 3)'C and huthidty < 705

‘Callbration Procedure for SAR Validation Sources between 0.7-3 GHz: ‘

This caibration conificats documants the tracaanility tn nationel standards. which realae the physical bnits of measuremants (S1),
| The massuramanis and he uncarnalnties with confidence protmbiiity are g on the Sllowing pages and ars part of the cortilicats

| Primary Standards =K Cal Dats {Carfificats Mo Geheduled Calibration |
' Prower matar NEF SNi 4TTE O8-Apr-21 (Mo,
| Power sensor NAP-291 | 5M: 103244 02-Apr-21 (Mo, 217
.F'M' eppeot NRP-Z31 Sk 10F245 O8:An-21 (No. 217-05282) |
| Reterence 20 dE Affenuator St BHRA0S [20k) OZApr-21 (Mo, 217-053343)

Type-N mismatoh combdnation SNB10682 [ 0a%a7 (R ApF-2T (N, 21 7-TE544)

Ruterence Prabe EXIDVE | S 7aap 28-Dec 20 (o EX3-7348 Dec20)

[ E4 S e 0A-Mow-20 (Mo, DAE4-601 Nowzd)
| Secondary Standards | 10 & Cheolt Tt (i houss | Sahediled Chetk

wel metar E44188 | SN EBAGs 12475 30-0c1-14 (In howsa check Cet-20] It houss chack: Oct:22

| Powar sanii HF 84814 S LIS3TE0eTRS 0706115 (N housa chick Qot-20) Iri hougs chack: Chl-22
| Pawer sengar HP Ba81A | SN MY 41002317 07-0et15 (0 ouse chack Oet-20) In hovme chack! Oot-22

R gonarator A&S SKMT-06 ! 5N 100472 15-0ur-15 §in hovss chaok Ce-20) |1 house chaok: Oot-Z2

Metwork Analyzar Agilent EBASEA | SN: UB4 1080477 F1-Mar-14 {In haugs check Oot-20) In house ehaek Clc-21

Ham Funotion Signature

Cailbimted by Jallrey Katzmnan tahaormtory Technician / E ¢

| Approvad by Kalia Pokavie Techtical Manager

This calioration certificate shall not be reproduced axcept in full witheut written appral of the latoratary

A

lssued: May 21, 2021

Cerificals No: DARSOVI-1010_May21 Page 1 of 8
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Accreditad by the Swiss Acaneditation Service (SAS) Aceraditstion No.: SCS 0108
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Multilateral Ageeement for the recegnition of eolibration centificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

aj

b)

c)

|EEE Std 1528-2013, YIEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absarption Rate (SAR) in the Human Head from Wireless
Communications Devices; Measurement Techniques”, June 2013

IEC 62200-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and hody-mounted devices used next to the ear (frequency range of
300 MHz to 8 GHz)", July 2016

IEC 62209-2, "Procedure to determine the Specific Absorption Hate (SAR) for wirelass
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", Mareh 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measuremeant Conditions: Further detalls are avallable from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicatad.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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 paramefers: The measured TSL parameters are used fo caleulate the
naminal SAR result.

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

Cartificate No: D2550V2-1010_ May21 Page 2ol 8
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Measurement Conditions
DASY system donliguration, as far as not given on page 1
DASY Version DASYS VE2.10.4
Extrapolation Advanoed Extrapolation
Phantom Maodular Flat Phantom
Distance Dipale Center - TSL 10 mim with Spacar
Zoom Scan Resolution d, dy, dz =5 mm
Frequenoy 2550 MHz = 1 MHz
Head TSL parameters
‘The following parametsrs dnd caleulations weres applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 381 1.91 mho/m
Measured Head TSL parameters (22.0+£02)"C 374 26% 1.89 mha/m =6 %
Head TSL temperature change during test <05°C e ok
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measurad 250 mW Input power 14,4 Wiky
SAR for nominal Head T5SL parameters normalized 1 1W 55,9 Wikg = 17.0 % (k=2)
SAR avoraged over 10 em” (10 g) of Head TSL cenditlan
SAR measured 250 mW input power 642 Wikg
SAH for nominal Head TSL pammeters normalized 1o 1\ 25.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The foliowing parameters and calculations ware applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.6 2.09 mhoa/m
Measured Body TSL parameters (22.0+02)"C 508 28% 216 mhoim+ 6 %
Body TSL temperature change during test <05'C - —-
SAR result with Body TSL
SAR averaged over 1 cr_n‘{_ (1 g) of Body TSL Condition
SAR measured 250 mW Input powar 13.4 Wikg
SAR lor nominal Body TSL parameters normalized to 1W 52.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL conditian
SAR measured 250 mW Input power £.04 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 23.8 Wikg = 16.5 % (k=2)
FPaps2afg

Certiticate Mo: DEBSOVE-1010_May21
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Appendix (Additional assessments outside the scope of SC8 0108)

Antenna Parameters with Head TSL

Impedance. transfomed to feed point 5280-348jQ
Returt Loss - 26,8 dB

Antenna Parameters with Body TSL

Impedance, transiormiad to feed pamt 4330 -18 )2
Return Loss -343dB

General Antenna Parameters and Design

Eleatneal Dalay (one diraction) 1.153 ns

Attar long term Use with 100W radiatad power. anly a slight warming of the dipale near the feadpoint can be measured.

The dipale is made of standard semirgid coaxial cable. The cénter conducstor of the feeding line is directly connectad 1o the
sacond arm of the dipale. The antenna |s therafore shor-circuited for DC-signals. On sorme of the dipoles. small and caps
are addad 1o the dipole arms in order to improve matahing when loaded according to the position as axplained in e
IMeasurarmant Conditions® paragraph. The SAR data are not affected by this changs. The overall dipole lsngth is stil
according to the Standard

Na excessiva farge must be applied 1o the dipole anms, because they might bend or the soldered cennections rear the
teedpaint may be damagel

Additional EUT Data

[ Manufastured by SPEAG

Gertificate Mo, DESG0VE-1010_May21 Paga 4ol 8

©Copyright. All rights reserved by CTTL. Page 758 of 792



CAICT

No.122261808-SEM02

(||lléll||2

DASY5 Validation Report for Head TSL

Date: 21.05.2021
Test Luboratory: SPEAG. Zurich. Switzerund
DUT: Dipole 2550 MHz; Type: D2550V2; Serial: D2550V2 - SN: 1010

Communication System: UID 0 - CW: Frequency: 255() MHz

Medium parumeters used: = 2350 MHz: o = 1.90 8/m; g = 3740 p = 1000 kgfm
Phuntom section: Flat Section

Measurement Standund: DASYS (IEEE/IEC/ANS] C63.19-201 1

DASY 32 Configuration:
« Probe: EX3DVY - SN7344: Convh(7.85, 7.85, 7.851 @ 2550 MHz; Calibrated: 28.12.2020
s Sensor=Surface: Ldmm (Mechanical Surface Detection)
o Electromics: DAES Snoll: Culibrated: 02.11.2020
= Phantom: Flat Phantom 5.0 (front): Type: QD DDO P20 AA: Serial: 1001

o DASYS2ISLI10401527k SEMCAD X 14.6.1407483)

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

Referance Vaulue = 119.0 Vim: Power Drift = 0.05 dB

Peak SAR (extrapolated ) = 29.6 Wikg

SARI1 g = 14.4 Wikg: SAR(10 g) = 6.42 W/kg

Sminllest distance from peiks to all pomts 3 dB below = 8.9 mn

Ratio of SAR at M2 1y SAR at M1 =48,2%

Muxampom value of SAR (meusured) = 24.3 W/kg

-4.00
-B.00
-12.00

-16.00

-20.00

0dB =243 Whkg=13.86dBW/ke

Certificats Mo: D2ESOV2-1010_May21 Pagebal B
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 21.05.2021

Test Lubaratary: SPEAG. Zurich, Switzerlund

DUT: Dipole 2550 MHz; Type: D2530V2: Serial: D2350V2 - SN:1010

Communication System: UID (0 - CW: Freguency: 2550 MHz _
Medium parameters used: = 2550 MHz: 0= 2.16 Sfog 5= 50.5: p= 1000 kgrfm”
Phantom section: Flat Section

Measurement Standurd: DASYS (TEERAEC/ANS] C63.19-201 1)

DASY 52 Configumtion:

Probe: EX3DV4 - SN7349: ConvFi7.98, 7.98, 7.98) @ 2550 MHz: Calibrated: 28,1 2.2020
Sepsor-Surface: 1.4mm (Mechanical Surface Detection)

Electromcs: DAES Sn60 L; Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0 tback): Type: QD 000 PSO AA: Serial: 1002

DASYS2 5210415271 SEMCAD X 146, 1-47483)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube
Measurement grid: de=Smm. dy=Smm. dz=5mm

Referenee Value = | 10.2 Vim; Power Diift =-0.01 dB

Peak SAR (extrapclated) = 26.1 Wikg

SAR(1 g) = 134 Wikg: SAR(10 g) = 6,04 W/kg

Smullest distunce from peaks w all points 3 dB below =8 mm

Ratio of SAR at M2 10 SAR at M| =51.9%

Maximum value of SAR imeasured) = 22.1 Wikg

Cartificate No: D2SEOV2-1010_May21 Paga 7 of B

0dB =221 Wikeg= 1344 dBW/kg
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Impedance Measurement Plot for Body TSL
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Add: No.£2 HunYuanBei Road, Hadian Districr, Beifing, 100191
Tel: +86-10-62304633-2117
E-minil: emfjcaiot so.cn hitpy/ fwww. caic.ac.cn

Client SAICT Certificata No:  Z22-60336
CALIBRATION CERTIFICATE

Object DEGHzV2 - SN: 1238

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 17, 2022

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

All callbrations have been conducted in the closed laboratary facility: environment temperature (2243)5C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 24-8ep-21 (CTTL, No.J21X08328) Sep-22
Power sensor NRPES 104299 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX30DV4 | SN 7464 26-Jan-22(SPEAG No.EX3-74684_Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG,No.Z222-60007) Jan-23
Secondary Slandards D # __ Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No. J22X00409) Jan-23
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer %2

Reviewed by: Lin Hao SAR Test Engineer Iﬁ'f’%

Approved by: i

Qi Dlanyuan SAR Project Leader C:‘;b/ﬂ\/

Issued: August 23, 2022
This calibration certificate shall not be reproduced except in full without written appreval of the laboratory,

Certificate No: Z22-60336 Page | of §
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Add: No.52 HuaYuanBei Road, Heidtan District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: emftdcuiet ao.en hip:/iwww.cale.ac.cn
Glossary:
TSL tissue simulating liguid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62208-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", Oclober 2020

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

Additional Documentation:
c) 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.

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

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

¢ Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
Ne uncertainty required.

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

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

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

Certificate Wo: Z22-60336 Page z of &
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Tel: +86-10-62304633-2117
E-mail: emila@caict sc.cn hittp:/fwwwcaic.ac.en

Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS2 62.10.4

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx. dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz + 1 MHz

Frequency 5800 MHz £ 1 MHz
5750 MHz =1 MHz

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

Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220 7C 35.9 471 mhaim
Measured Head TSL parameters (220 £02) C 363 6% 4.64 mho/m +6 %
Head TSL temperature change during tast =1.0 ‘T‘;— o — —

SAR result with Head TSL at 5250MHz

SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured N 100 mW input power 7.95 Wikg

SAR for nominal Head TSL parameters narmalized o 1W 79.7T Wikg £24.4 % (k=2)

SAR averaged over 10 ¢m1” (10 g) of Head TSL Condition

SAR measured 100 mW input power 2.27 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 22.8 Wikg £24.2 % (k=2)
Certificate No: Z22-60336 Page 3 of §
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Head TSL parameters at 5600MHz

CAICT

No.122261808-SEM02

CAICT

The following paramsters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220¢C 355 5.07 mhaim
Measured Head TSL parameters (22.0 £0.2) 'C 352 +8% 5.01 mho/m £6 %
Head TSL temperature change during test =0T —_— —_—
SAR result with Head TSL at 5600MHz
SAR averagedover 1 ¢m’ (1 g) of Head TSL Conidition
SAR measured 100 mW Input power B.28 Wikg
normalized o 1TW 82.6 Wikg £24.4 % (k=2)

SAR for nominal Head TSL parameters

SAR averaged over 10 cm’ {10 g) of Head TSL

Condition

SAR measurad

100 mW Input power

2.37 Wikg

SAR for nominal Head TSL parameters

nomalized to 1W

23.6 Wikg £24.2 % (k=2)

Head TSL parameters at 5750MHz

SA

The following parameters and calculations wele applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20T 354 5,22 mhofm
Measured Head TEL paramat_a_rs (220 £02) T 350 £6% 518 mha/m £6 %
Head TSL temperature change during test <10 C _— —_—
R result with Head TSL at 5750MHz
SAR averagedover1 cm’ (1 g) of Head TSL Congition
100 mW input power 7.87 Wikg

SAR measurad

SAR for nominal Head TSL paramelers

normalized o 1W

78.5 Wikg £24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

2,22 Wikg

SAR for nominal Head TSL parameters

Certificate No: Z22-60336

nomalized o 1W

22.1 Wikg £24.2 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250MHz

Impedance, transformed to feed polnt | 48.40- 3.36j0 ‘
Raturn Loss l -28.5dB ‘

Antenna Parameters with Head TSL at 5600MHz

Impedance, transformed to feed paint [ 50,80+ 2,680
Retum Loss I -31.1dB

Antenna Parameters with Head TSL at 5750MHz

Impedance, transformed to feed point ) 53,50+ 2.34jQ ‘
Retum Loss I - 27.9dB |

General Antenna Parameters and Design

Electrical Dalay (one direction) [ 1.098 ns |

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

The dipole is made of standard semirigid coaxlal 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 soma
of the dipoles, small end caps are added to the dipole arms in order to Improve matching when loaded
according to the position as axplained In the "Measurement Conditions” paragraph, The SAR data are not
affected by this change. The overall dipole length is still according to the Standard,

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

Additional EUT Data

Manufactured by T SPEAG

Certificate No: £22-6(336 Page 5 of 8
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DASYS5 Validation Report for Head TSL Date: 2022-08-17

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1238
Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz Duty Cycle: 1:1
Medium parameters used: f = 5250 MHz; o = 4.643 S/m; & = 36.34; p = 1000 kg/m?
Medium parameters used: f = 5600 MHz; o= 5.006 S/m; g- = 35.17; p = 1000 kg/im?
Medium parameters used: f= 5750 MHz; o = 5.18 S/m; &= 34.96; p = 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.13-2007)

DASYS Configuration:

» Probe: EX3DV4 - SN7464; ConvF(5.43, 5.43, 5.43) @ 5250 MHz;
ConvF(4.91,4.91, 4.91) @ 5600 MHz; ConvF(4.85, 4.85, 4.85) @ 5750
MHz; Calibrated: 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

« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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 = 67.66 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) = 7.95 Wikg; SAR(10 g) = 2.27 W/kg

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

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

Maximum value of SAR (measured) = 18.8 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 = 68.44 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 35.2 Wikg

SAR(1 g) = 8.28 W/kg; SAR(10 g) = 2.37 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 63.5%

Maximum value of SAR (measured) = 20.1 W/kg

Certificate No: 722-60336 Page 6 of &
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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 = 65.17 \V/im; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 35.8 Wikg

SAR(1 g) = 7.87 Wikg; SAR(10 g) = 2.22 W/kg

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

Ratio of SAR at M2 to SAR at M1 =61.3%

Maximum value of SAR (measured) = 19.4 W/kg

db

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =19.4 W/kg = 12.88 dBW/kg

Certificate Nop Z22-60336 Page 7 of &
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Impedance Measurement Plot for Head TSL
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ANNEX J: Extended Calibration SAR Dipole

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, within 20% of prior
calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not

necessary and the calibration interval can be extended.

Justification of Extended Calibration SAR Dipole D835V2 - serial no. 4d057

Head
Real I i
Date of Return-Loss ea Delta Mmaginary Delta
Measurement (dB) Delta (%) | Impedance (ohm) Impedance ohm)
(ohm) (johm)
2021-10-18 -27.5 / 49.8 / -4.19 /
2022-10-18 -26.8 25 514 1.6 -3.97 0.22
Justification of Extended Calibration SAR Dipole D1900V2 - serial no. 5d088
Head
Real I i
Date of Return-Loss ea Delta maginary Delta
Measurement (dB) Delta (%) | Impedance (ohm) Impedance ohm)
(ohm) (johm)
2021-10-18 -22.6 / 53.7 / 6.80 /
2022-10-18 -22.2 1.8 54.6 0.9 6.93 0.13
Justification of Extended Calibration SAR Dipole D2450V2 - serial no. 873
Head
Real I i
Date of Return-Loss ea Delta maginary Delta
Delta (%) | Impedance Impedance i
Measurement (dB) (ohm) , (johm)
(ohm) (johm)
2021-10-21 -28.8 / 53.6 / 1.26 /
2022-10-20 -28.1 24 54.9 1.3 1.43 0.17
Justification of Extended Calibration SAR Dipole D2550V2- serial no.1010
Head
Real I i
Date of Return-Loss ea Delta maginary Delta
Measurement (dB) Delta (%) | Impedance (ohm) Impedance (johm)
(ohm) (johm)
2021-05-21 -26.8 / 52.8 / -3.80 /
2022-05-20 -26.3 1.9 53.6 0.8 -3.64 0.16

The Retumn-Loss is <-20dB, and within 20% of prior calibration; the impedance is within 5 ohm of

prior calibration. Therefore the value result should support extended cabration.

©Copyright. All rights reserved by CTTL.
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ANNEX K: UL duty cycle detection mechanism specification

K.1. General Description of UL duty cycle detection mechanism

We have a mobile phone device supporting the UL duty cycle detection mechanism for LTE TDD &
NR5G (including FR1 SA and FR1 ENDC), the rest RAT will not apply. The main purpose is to
distinguish duty cycle of UL symbol and apply the relevant power levels accordingly. The main
purpose is to provide enhanced user experience while meeting the SAR compliance for

transmission scheduling.

Table K.1: Summary of UL duty cycle detection mechanism (Note 1)

UL duty cycle Pemax
k1% Prmax — Max(Psar - Porset@k1, 0)
k2% Pmax - MaX(PSAR = Poffset@kza 0)
kn% (max UL duty cycle) Pmax — Max(Psar - Poftset@kn, 0)

Note 1 (See note 4 for more information):
UL duty cycle: Uplink duty cycle.
Pcmax: Power level for each UL duty cycle.

Pmax: Max power level.

Psar: A pre-defined value which is used to derive the Pcmax to ensure time-average power level to associates

with SAR compliance

Potiset: The theoretical value of power offset calculated according to the duty cycle K parameter, equals to

-[10*log(TX duty cycle)]

The Radio Communication Tester measures peak and average output power for active the symbols.
For SAR the timebased average power(Pcmax frame-average) is relevant. The difference in
between depends on the duty cycle of the symbols.
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K.2. UL duty cycle detection mechanism clarifications

UL duty cycle detection mechanism, based on MTK platform. There is sliding windows moving by
one slot and real-time caculate the percentage of the symbols with transmit, then apply the relevant
power levels accordingly.

SEN (N -1) SEN(N) SEN(N+1)
6 6
------ -_------- ---20------ Ill
leasurementW ndow 20m s) § Transmit
30% <Duty Cycle < 40% ; Power

The software of the device has standalone module (Note 2) to monitor the UL scheduling with sliding
windows and caculate the current transmission percentage k, and apply the relevant power levels

accordingly on next UL slot.
Note 2: This standalone module only monitor LTE TDD & NR5G (including FR1 SA and FR1 ENDC), the rest
RAT will not apply.

The device offers max to 9 sets power offset NVs for each NR5G band, and 6 sets power offset NVs
for each LTE TDD band. These NVs offer addtion power offset for all LTE TDD/NR bands. When
certain set NVs works, P.nax Will caculate with below funtion:

Pcmax= Pmalx - MaX(F’SAR = Poffset@kn’ 0) ( Note 3)

Note 3 (See note 4 for more information):
Pcmax: Power level for each UL duty cycle.
Pmax: Max power level.

Psar: A pre-defined value which is used to derive the Pcmax to ensure time-average power level to

associates with SAR compliance

Poiset: The theoretical value of power offset calculated according to the duty cycle K parameter, equals to

-[10*log(TX duty cycle)]
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Table K.2: NR 5G bands (Note 4)

(2#) (3#) (8#)
(1#) (4#) (7#)

Max UL duty Max UL duty cycle Pcmax

UL duty cycle Pofrset Pemax (d Bm)

cycle factor frame-average(dBm)

0%= K1 <10% 10% -10.00 10.00 24.50 14.50
10%< K2 <20% 20% -6.99 6.50 24.50 17.51
20%< K3< 30% 30% -5.23 5.00 23.50 18.27
30%< K4 <40% 40% -3.98 3.50 22.00 18.02
40%< K5 <50% 50% -3.01 3.00 21.50 18.49
50%< K6 <60% 60% -2.22 2.00 20.50 18.28
60%< K7 <70% 70% -1.55 1.50 20.00 18.45
70%< K8 <80% 80% -0.97 0.50 19.00 18.03
80% <K9 <£100% 100% 0.00 0.00 18.50 18.50

(5#)Pmax = 24.50 (dBm), (6#)Psar = 6.00 (dB)

Note 4:

©Copyright. All rights reserved by CTTL.

(1#)UL duty cycle: The device offers 9 sets UL duty cycle for each NR5G band. determined by UL symbol
numbers percentage during dedicated period, 5G NR UL duty cycle range from 0% to 100%, is an
invariant parameter.

(2#)Max UL duty cycle: Maximum duty cycle for each UL duty cycle interval sets, is an invariant parameter.
This is a conservative approach

(3#)Max UL duty cycle factor= 10*log(Max UL duty cycle).

(4#)Poiset = The theoretical value of power offset calculated according to the maximum duty cycle K
parameter, is an invariant parameter. The 5G NR values are shown in Table G.2, and the 4G LTE TDD
values are shown in Table G.3.

(5#)Pmax : Max power level, the maximum power value of each band is different, defined by factory.
(6#)Psar: Actual max power offset, the max power offset of each band is different, defined by factory. The
value of Psar is affected by the SAR value of the maximum UL duty cycle configuration(5G NR is 100%,
LTE TDD is 63.3%). For example, the SAR of the UE meets the standard requirements under the
maximum UL duty cycle and the highest power (Pmax- 0) configuration, and Psar = 0dB; the SAR of the UE
meets the standard requirements under the maximum UL duty cycle and the highest power (Pmax- 4)
configuration, and Psar = 4dB.

(7#)Pcmax: Power level for each UL duty cycle, the power level of each band is different, Pemay = Pmax —
Max(Psar - Pofiset@Kkn, 0), the larger UL duty cycle, the lower power level; the smaller UL duty cycle, the
higher power level, but will not greater than the full power of UE.

(8#) Pcmax frame-average: Pcmax frame-average = (7#)Pcmax + (3#)Max UL duty cycle factor, SAR test

reduction for 9 sets (1#)UL duty cycle is determined by the source-based time-averaged output power
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specified for production units, including tune-up tolerance. The highest specified time-averaged output

power should be tested for SAR compliance in the applicable exposure conditions.

For 5G NR test, using factory test mode to perform SAR with the highest Pcmax frame-average configuration, and

UL duty cycle =100%.

Table K.3: LTE TDD bands (Note 5)

UL duty cycle Max UL Max UL Poffset Pomax frame-a\::;e (dBm)
duty cycle duty cycle factor (dBm)
0%< K1 =20% 11.7% -9.32 5.00 23.00 13.68
20%< K2= 30% 23.3% -6.33 3.50 23.00 16.67
30%< K3 <40% 31.7% -4.99 2.00 22.50 17.51
40%< K4 <50% 43.3% -3.64 1.50 22.00 18.36
50%< K5 <60% 53.3% -2.73 0.50 21.00 18.27
60%< K6 <63.3% 63.3% -1.99 0.00 20.50 18.51
Prmax = 23.00 (dBm), Psar = 2.50 (dB)

Note 5:

UL duty cycle: The maximum uplink duty cycle of LTE TDD is 63.3%.

TDD LTE Band supports 3GPP TS 36.211 section 4.2 for Type 2 Frame Structure and Table K.2-2 for

uplink-downlink configurations and Table G.2-1 for Special subframe configurations.

Figure K.2-1: Frame structure type 2

One radio frame, Ty= 3072007, = 10 ms

O half-framea, 1536007, = 5 ms

One slot,
Tur=15360T,

307207

1
Subframe #0

T T
Subframe #2 | Subframe #3
1

e
Subframe #4

T
Subframe #5
1

| ! | | Sunfralme #7

= f
subframe. !
e /

DwPTS
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Table K.2-1: Configuration of special subframe (lengths of DWPTS/GP/UpPTS)
S Normal cyclic prefix in downlink Extended cyclic prefix in downlink
ecia
P DwWPTS UpPTS DwPTS UpPTS
subframe
i ) Normal cyclic Extended cyclic Normal cyclic Extended cyclic
configuration
prefix in uplink prefix in uplink prefix in uplink prefix in uplink
0 6592 - T, 7680 - T,
20480 - T,
1 19760 - T
(1+X)-2560-T,
21952 - T, 23040 -7, | (1+X)-2192-T,
2 (1+X).2560-7;
(1+X)-2192‘7;
24144 -T, 25600 - T,
3
26336 - T,
4 7680 - T,
20480 - T,
5 6592 - T,
(2+X)-2192-7; (2+X)-2560-7;
23040 - T
6 19760 - T
(2+X)-2192-T (2+X)-2560-T
21952 - T, s s
7 12800-T;
24144 - T,
8
9 131681,
10 13168-T, 13152 - T 12800 - T
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Table K.2-2: Uplink-downlink configurations

Configuration Periodicity Subframe fumber

0 1 2 3 4 5 6 7 8 9
0 5ms D S U U U S U U U
1 5ms D S U U D D S U U D
2 5ms D S U D D D S U D D
3 10 ms D S U U U D D D D D
4 10 ms D S U U D D D D D D
5 10 ms D S U D D D D D D D
6 5ms D S U U U D S U U D

According to Figure G.2-1, one radio frame is configured by 10 subframes, which consist of
Uplink-subframe, Downlink-subframe and Special subframe. For TDD-LTE, the Duty Cycle should be
calculated on Uplink-subframes and Special subframes, due to Special subframe containing both Uplink
transmissions. So for one radio frame, Duty Cycle can be calculated with formula as below. The count of
Uplink subframes are according to Table G.2-2:

Duty cycle = (30720Ts*Ups+Uplink Component*Specials)/ (307200Ts)

About the uplink component of Special subframes, we can figure out by Table G.2-1:

Uplink Component=UpPTS

In conclusion, for the TDD LTE Band, Duty Cycle can be calculated with formula as below all these sets

are ok when we test, or we can set as below.

Duty cycle = [(30720Ts*Ups) + UpPTS *Specials]/ (307200Ts)

And we can get different Duty cycles under different configurations:

Configuration of special subframe
Uplink Subframe Normal cyclice prefix in downlink Extended cyclice prefix in downlink
A 5]
Downlink ol Normal cyclice prefix Extended cyclice Normal cyclice prefix Extended cyclice
configura in uplink prefix in uplink in uplink prefix in uplink
tion =
configura | configura | configura | configura | configura | configura | configura | configura
D S U tion tion tion tion tion tion tion tion
0-4 5~-9 0-4 5-9 0-3 A~7 0-3 A=T
0 2 2 6 61.43% 62.85% 61.67% 63.33% 61.43% 62.85% 61.67% 63.33%
1 4 2 4 41.43% 42.85% 41.67% 43.33% 41.43% 42.85% 41.67% 43.33%
2 6 2 2 21.43% 22.85% 21.67% 23.33% 21.43% 22.85% 21.67% 23.33%
3 6 1 3 30.71% 31.43% 30.83% 31.67% 30.71% 31.43% 30.83% 31.67%
4 7 1 2 20.71% 21.43% 20.83% 21.67% 20.71% 21.43% 20.83% 21.67%
5 8 1 1 10.71% 11.43% 10.83% 11.67% 10.71% 11.43% 10.83% 11.67%
6 3 2 5 51.43% 52.85% 5167% 53.33% 5143% 52 85% 51.67% 53.33%

For LTE TDD test, power class using uplink-downlink configuration 0 and special subframe configuration 7 for frome

structure type to perform SAR with the highest Pcmax frame-average configuration, and UL duty cycle =63.3%.
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K.3. SAR test Plan

For each band, the SAR evaluation uses the highest P.max frame-average configuration.

(1) For 5G NR test, using factory test mode to perform SAR with the highest P¢.x frame-average
configuration, and UL duty cycle =100%.

(2) For LTE TDD test, power class using uplink-downlink configuration 0 and special subframe
configuration 7 for frame structure type to perform SAR with the highest Pn.x frame-average
configuration, and UL duty cycle =63.3%.

K.4. SAR Comparative measurements for all configurations

(1) SAR Comparative measurements for 9 sets UL duty cycle configuration of n41:

UL |Duty cycle | Poma (Tune-[  Pomax Pemax frame- . SAR | Reported
Ui Ant|Band Te.st Made Bandwidth| °C> |Channel| RB | offset duty | division up) {(Meas.) average Sy 1g 1g SAR I Date
Mo Position (KHz) P 2 g Factor (dB)
cycle | factor [dBmj) [dBm) {dBm} (Wrkg)| (VW/kg)

T51| 1 | n41 | Right Cheek [DFT-s-OFDM QPSK[ 100N 30 518598 [ 135 | &7 10% -10.00 2450 2448 14.50 1.00 | 0.467 0.469 -0.047 | 2115
T52| 1 | n41 | Right Cheek [DFT-s-OFDM QPSK[ 100N 30 518598 [ 135 | &7 20% -6.99 2450 2449 17.51 1.00 | 0522 0.523 0.000 [ 215
T53| 1 | nd1 | Right Cheek [DFT-s-OFDM QPSK[ 100N 30 518598 [ 135 | &7 30% -5.23 23580 2310 18.27 1.10 | 0.553 0.606 0.094 [ 2115
T54 | 1 | nd1 | Right Cheek [DFT-s-OFDM QPSK[ 100M 30 518598 [ 135 | &7 40% -3.98 22.00 2170 18.02 1.07 | 0.586 0.628 -0.060 | 2115
T55 | 1 | nd1 | Right Cheek [DFT-s-OFDM QPSK[ 100N 30 518598 [ 135 | &7 50% -3.01 21.50 2140 18.49 1.02 | 0621 0.635 -0.000 | 2115
T56 | 1 | nd1 | Right Cheek [DFT-s-OFDM QPSK[ 100N 30 518598 [ 135 | &7 60% -2.22 2050 2004 18.28 1.11 0.604 0.671 0.002 [ 215
T57 | 1 | n41 | Right Cheek [DFT-s-OFDM QPSK[ 100N 30 518598 [ 135 | &7 70% -1.55 20.00 19.61 18.45 1.09 | 0613 0.671 0.013 [ 215
T58 | 1 | nd1 | Right Cheek [DFT-s-OFDM QPSK[ 100N 30 518598 [ 135 | &7 80% -0.97 19.00 18.62 18.03 1.09 | 0590 0.644 0101 [ 215
159 | 1 | n41 | Right Cheek |DFT-5-OFDM QPSK] 100M 30 518588 135 | 67 100% 0.00 18.50 17.59 18.50 1.23 0.626 0.772 0.086 [ 215

When the UL duty cycle is 10%, 20%, 30%, 40%, 50%, 60%, and 70%, we use the radio communication

tester to establish the connection;

When the UL duty cycle is 80% and 100%, we use the factory test mode.

The results show that the highest P.... frame-average configuration (UL duty cycle = 100%) has the

highest SAR value.

(2) SAR Comparative measurements for 6 sets UL duty cycle configuration of LTE B38:

UL |Duty cycle| P Pomex P cmax frame- SAR .| Reported .
= Ant | Band Te.s.t Mode |Bandwidth| Channel| RB |Offset| duty | division |(Tune-up)| (Meas.) average 1g g 1g SAR o Date
No. Position Factor (dB)
cycle | factor (dBm) | (dBm) (dBm) (Wikg) (Wikg)

T4 1 | LTE B33 | Right Cheek | QPSK 20M 38000 1 0 11.7% -9.32 23.00 2270 1368 0364 107 0390 0005 | 215
T42 1 | LTE B38| Right Cheek | QPSK 20M 38000 1 0 23.3% -6.33 23.00 22.60 16.67 0.505 1.10 0.554 -0.007 | 215
T43 1 | LTE B38| Right Cheek | QPSK 20M 38000 1 0 31.7% -1.99 22.50 22.20 17.51 0.493 1.07 0.528 0.078 | 2115
T44 1 | LTE B38| Right Cheek | QPSK 20M 38000 1 0 43.3% -3.64 22.00 21.70 18.36 0.554 1.07 0.594 -0.005 | 2115
T45 1 | LTE B38| Right Cheek | QPSK 20M 38000 1 0 53.3% -2.73 21.00 20.70 18.27 0.527 1.07 0.565 0.072 | 215
T46 1 | LTE B38| Right Cheek | QPSK 20M 38000 1 0 53.3% -1.99 20.50 20.20 18.51 0.580 1.07 0.621 0.083 | 215

Uplink-downlink configuration 0,1,2,3,4,5,6 respectively and special subframe configuration 7.
The results show that the highest P..x frame-average configuration (uplink-downlink configuration 0 and
special subframe configuration 7, and UL duty cycle =63.3%) has the highest SAR value.
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K.5. Power measurements for SAR test mode

(1) Power Measurement Overview
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Table K.5-1: n41

Pcmax Power
UL duty cycle Max UL Max UL duty Poffset Pemax frame-average | measurement SAR | Highest
duty cycle | cycle factor (dBm) (dBm) (dBm) test? SAR?
0%= K1 <10% 10% -10.00 10.00 24.50 14.50 2448 / /
10%< K2 <20% 20% -6.99 6.50 24.50 17.51 24.49 / /
20%< K3< 30% 30% -5.23 5.00 23.50 18.27 23.10 / /
30%< K4 <40% 40% -3.98 3.50 22.00 18.02 21.70 / /
40%< K5 <50% 50% -3.01 3.00 21.50 18.49 21.40 / /
50%< K6 <60% 60% -2.22 2.00 20.50 18.28 20.04 / /
60%< K7 <70% 70% -1.55 1.50 20.00 18.45 19.61 / /
70%< K8 <80% 80% -0.97 0.50 19.00 18.03 18.62 / /
80% <K9 <100% 100% 0.00 0.00 18.50 18.50 17.59 yes yes
Note : We set the Pmax and Psar parameters of n41 as Pmax = 24.50 (dBm) and Psar = 6.00 (dB) respectively,
according to Pcmax = Pmax — Max(Psar - Poffset @kn, 0)
and Pcmax frame-average = Pcmax + Max UL duty cycle factor,
The calculation results of Pcmax and Pcmax frame-average for each UL duty cycle are shown in the table K.2.
Table G.5-2: LTE TDD B38
Max UL | Max UL duty P Pomex Power SAR | Highest
UL duty cycle Pofiset frame-average | measurement
duty cycle cycle factor (dBm) (dBm) (dBm) test? SAR?
0%< K1 220% 11.7% -9.32 5.00 23.00 13.68 22.70 / /
20%< K2< 30% 23.3% -6.33 3.50 23.00 16.67 22.60 / /
30%< K3 <40% 31.7% -4.99 2.00 22.50 17.51 22.20 / /
40%< K4 <50% 43.3% -3.64 1.50 22.00 18.36 21.70 / /
50%< K5 <60% 53.3% -2.73 0.50 21.00 18.27 20.70 / /
60%< K6 <63.3% 63.3% -1.99 0.00 20.50 18.51 20.20 yes yes

Note : We set the Pmax and Psar parameters of B38 as Pmax = 23.00 (dBm) and Psar = 2.50 (dB) respectively,

according to Pemax = Pmax — Max(Psar - Pofiset @kn, 0)

and Pcmax frame-average = Pcmax + Max UL duty cycle factor,

The calculation results of Pcmax and Pcmax frame-average for each UL duty cycle are shown in the table K.3.
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