OAW-AP1511
Antenna Test Report

Version:V1
2024-6-14



Table of Contents

Lo TESTINFOIMATION .ottt ettt 2
2. TESHING LOCALION (.ot t e 2
3. TEST FIEOUEBNCY ...t 888888 2
4. ANTENNA INFOIMATION. .. ...ttt st 2
5. TEST CONTIGUIATION 1.ttt sttt 3
6. REFEIENCE CaliBratiON ..ot 4
T TESEIMIBENOM ..ottt 5
8. Measured Values and Calculation of Correlated / Uncorrelated Gains.........cccocoiiiinsseseeesesenes 5
9. RAAIATION PATLEIM . ..ot bbbt 10

Regulatory WIFI Antenna Information 1/20



1. Test Informatio

n

Equipment EMT Chamber
Applicant Han-Networks
Manufacturer AOT

2. Testing Location

Testing Location

AOT ‘ ADD: 289 Jinghua Road,Shipai, BachengTown, Kunshan City, Jiangsu Province

Test Condition

Test Engineer

| %)

Test Environment ( °C

Test Date

Radiated

Changgan Lai

20-24 / 45-60

5.27.2024~5.27.2024

3. Test Frequency

Band (MHz) Test Frequency (MHz)
2400-2500 2450
5150-5850 5150/5500/5850
5925-7125 5925/6500/7125
4. Antenna Information
Ant. Position Polarization Type Ant. Type Connector
Antenna 1 (2.4G/6G) Vertical Dipole I-PEX
Antenna 2 (2.4G/6G) Vertical Dipole I-PEX
Antenna 3 (BLE/Zighee/5G) Vertical Dipole I-PEX
Antenna 4 (5G) Horizontal Dipole I-PEX

A1-2G4/6G
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5.
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6. Reference Calibration

CALIBRATION PASS
CAL.DATA: 2024.1.29
NEXT CAL.DATA: 2025.1.29
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7. Test Method

The “great circle” cut method, whereby the Measurement Antenna remains fixed and the EUT is rotated
about two axes in sequential order. The radiated RF performance of the Equipment Under Test (EUT) is
measured by sampling the radiated transmit power of the mobile at various locations surrounding the device.
A three-dimensional characterization of the ‘transmit' performance of the EUT is pieced together by analyzing
the data from the spatially distributed measurements.

Data points taken every 2 degrees in the theta and in the phi axes are deemed sufficient to fully
characterize the EUT's Far-Field radiation pattern and total radiated power All of the measured power values
will be integrated.

8. Measured Values and Calculation of Correlated / Uncorrelated Gains

Summary of Antenna Peak Gain

Antenna Peak Gain Table (Ant. Position: 2.4G Ant.1~2)

Band (MHz) 2400-2500
Ant.1 Max Gain (dBi) 5.6
Ant.2 Max Gain (dBi) 3.5

Antenna Peak Gain Table (Ant. Position: 5G Ant.3~4)

Band (MHz) 5150 ~ 5350 5470 ~ 5725 5725 ~ 5850
Ant.3 Max Gain (dBi) 5.3 5.9 5.7
Ant.4 Max Gain (dBi) 4.6 43 3.7

Antenna Peak Gain Table (Ant. Position: 6G Ant.1~2)

Band (MHz) 5925 ~ 6425 6425 ~ 6875 6875 ~ 7125
Ant.1 Max Gain (dBi) 6.4 6.4 5.9
Ant.1 Min Gain (dBi) 4.7
Ant.2 Max Gain (dBi) 5.1 | 5.7 | 5.9
Ant.2 Min Gain (dBi) 4.0

Antenna Peak Gain Table (Ant. Position: BLE/Zigbee Ant.3)

Band (MHz) 2400-2500
Ant.3 Max Gain (dBi) 4.3
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Result for Uncorrelated Gain and Correlated Gain

Maximum Correlated Gain Calculation

Because the antennas are fixed in location within the device the directional antenna gain for MIMO is
calculated over a sphere using the raw spatial data taken at 10 degree steps of theta and 10 degree of theta
phi for each antenna using the equations from KDB 662911 D01. The raw antenna data is located in the
appendix of this report.

The correlated antenna gain was calculated using KDB 662911 D01 F(2)(d)(i).

Directional gain = 10 log[(1097%° + 1092”° + ... + 10¥"*°)? /N \xr] dBi
The uncorrelated antenna gain was calculated using KDB 662911 D01 F(2)(d)(ii)
Directional gain = 10 log[(10%"* + 1072/ + ___ + 10°¥"'%)/N,.1] dBi

The correlated gains were calculated for each point in the spatial data and the highest values reported.

Correlated Directional Gain for 2.4GHz (Ant. Position: 2.4G Ant.1~2)

Frequency (MHz) 2450
Directional Gain 6.85

Ant.1~2 @2.45GHz
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Uncorrelated Directional Gain for 2.4GHz (Ant. Position: 2.4G Ant.1~2)

Frequency (MHz) 2450
Directional Gain 4.00

Ant.1~2 @2.45GHz
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Correlated / Uncorrelated Directional Gain for 5GHz (Ant. Position: 5G Ant.3~4)

Frequency (MHz) 5150 5500 5850
Directional Gain 3.75 4.21 3.9

Note: Two 5GHz outputs drive a cross-polarized pair of linearly polarized antennas. Therefore, the results
are the same for correlated and uncorrelated gains.

Ant.3~4 @5.15GHz
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Correlated Directional Gain for 6GHz (Ant. Position: 6G Ant.1~2)

Frequency (MHz) 5925 6500 7125
Directional Gain 6.22 6.88 6.87

Ant.1~2 @5.925GHz

R0 Bl
Fhi (dag) Thataldag)
@

R e wae L o r owon oroe e e e e e B e e e e e
L N e e e e e e e e e e S e e welael el eel wa Rl Balenl wn e e me w8 ee me e e me
pfaofeseninianlenl el el o o e L T e e T IE HEHETIE
e e e e e e e e e TR salamieni e taen el orl el ol Enl el oa R el el e e e
guiopioenlamianbanion oo enlialtelen I L L R L I e e e e e e e e
e T serenant e enseem s e s Do e anen -ep - an o pasape el eg L
eI T e e i e e e e i e e e I EHET
ateian paam T i ST T e i e ke e A e S TR T LB CEnEt
ualrfas faie talsmi talwolialiaiasianlealaul ol tul tul el oal<alonlanlsalaelenlaniuey
e g an ¥ ke A AT e T YT e b LA i AT e A A TR TR L I AT e 1
. xel v be i imosm s silee yulew swlem| e in ok Del ik celam o me salda e e ws s e
R ieen e e T e L I e L e L e I e
] LEf Bi el fwldn)ial tsl sl tolduian]da] el thl telae 46 da) unce e e du e
EHE e = SRR palanantaion bal el LB Rl ARl e el e S i sa oRe L e
2ol talan £2 e teiatulenlon yalue aml el el sel ialial o nanles el e lGes e e
EHEl{ET] T e L e T A I T I i I I I i e A AT I L E T ETAE ]
e e e e Ak faledltnlselonl taiselel el aul fe| tal ol fel in jolomldnlselseied|euiatal s
BE e |Ske g by AR ey A A A A A e T i T AT L o AL AT A A e T VA AT AE I TIE L
COE e e IR T s sulee srseliulenlen el walwml i el el uie el el sl an e Ta el
=
s Ll
e e e e e e e e e e e e e e ey ey peoe
i e e ee e enlwe welme welewox wo e urlesi el exlee ws{welng wp @mlielEe
e e e T e e e L L e i e e A I Tt I A el
nalus taideiosiomliolaul el e eal s vl tel el Eldnlan el va) okl buleel sl el a8l
nalns e T IR T i e e I i T LI T I T I s T R e i e T
o8 s IML bl os SE bl sal e oilor telemlte axloe s Aalen e el ol e en alsele
geles e e L It e e A T I A i e e Lt e A L A T T I
nejus dal el ol ol el il tel e wal so) el ok| el ol nlanidelan 19l a8l tal a) Le| ta] o8| wiad
e e IR R R R e I O A I e T I T T i IR IR e T I e AR eI
Db s ANl s Sra pel el or el ox selinl ek ae te o uelun e enlse Ll oelan (e ieluelue
nelws e LI T e e i e e L e T T e T e I T I T T I L i LT
s taiael odisulaal bl oSl en) sl g il ] ou el aiisul syl o dal deliel il iwian|dnl 2l te
malus S iRl xlan el a0t lal el el nnen s Ll del e as e aaban
o ms Aeeley e helen Do unlun o saimlonsa et oeelXaoon el e weleelan anoinoueaa
e alseml el el enl-eatan eetant el sal i Ge i anla kg se T aaltel vel sl R ant ey
ejus Ghihiesimlal sl tRlan da) de) inl (| el telwnidhie) e ed) i8 Ll du)e] tal Ge el ae
malus A Tt Bt B T i A b A kit AT T B BT M A ARyt p AL b b A VAt
m e dAn e ss s welanl e imlino ie dslinsue g owiowmlumoed itls inl el o tmoseoau e
pales T T L e A e T I
E=TI25MH B _toral
P (dag) Thataldeg)
i v e e e Ly o o
Li b e e Hier e ot i e | mar| o i 00 o |_oa| e W0 b ed| el G0 06w | ol oe 0o 58
AE e TR sl el sl eal snlpul sl forlam el as sl aianl e il ixelaaiselen =0
dolan el 1o Telsnlen SHLESMew et el lellaa s we e an el e sy wsiam EX)
e e e ETIEIE D L L L T I T I IR IRTIET I e, N
HEHEHE e I e e e e e R T I e AT e
e HE e e teicoltal fml ol shl il omlnl a0 qulaalawl e s el el elax el nE
e eI T R L R A R iR T T R TR R Ry S TR LA =i
e e el aalng ST e n AT M Le e de ew vl e i saliwl e na ailue e
e HETIET EIETEL T L L L I IR I I Y T
HHEHERIED Zafanien R R e e e e R R IR R AR IR T LI e
e e s velan pulenlsorlanl enlsnlpelvaln i qal el e o je)es sl aa el o nE
pElmainala 3zl 2aln st el an el an b ann Al L in e e e an s =0
e e snleml el enl ol sl culohlamleaisal toltal e sl el iplae aalae e
e AT el enb b sl am s b baa e en s aT e ea baa o nh
HAEIETIET T s i L o L L i i R e ey =0
e TIE e 3l sesa sl st e sa peh s Do e D s g ea T o] e e N
B THEART T T L A i e e L i B A I e i A e
CHEHE e aofsaten sl omsalealeulenl salonianloxlinlsnl ol olanl se el elasian s ik
Uncorrelated Directional Gain for 6GHz (Ant. Position: 6G Ant.1~2)
o
Phi (dag)
) e e e e e T IR IR I T T T ar T
: R e o e I e T e e T e T VI T e I e P T e e
2 I T T R v e T L e L Y R L T R T T
g AR ealse sal sl an L L L e e I LI
s e e e e e e e e I e e e e T e e
z Taiano sl aalin e sl el omCano weablasl kel el sl el il amlan dnlas asia
E EE R iy e e e e e I L e e i e e e
E R T D R e T L e = =
2 ey L e T
2 el i i e LR e aptepltufan el asbanl ol aateul ol anioe i an el il oal
= azlanlsal e alaslny gl el welan an oalesl eelsulenlanl vl el fa aniaal i walan
- SECIaiEraR e a0 ee e e L L e i e e e L]
2 DA smlam e LEEELr LA we smlaales welea sl SRlne wa o ialia Siias
: EEHE ey e e e e T e T e i e e T
= a3l sl alanl e R T T e o e T
2 eI Ry e I I IR T
- el el St dafafihedwsatepaelthian el da)te e R el
= maimil el ae sulan e tal maiorl e AR el tal eel Skl nd mleldl Lnlte a4 en aslap
s e Iy e e e e L e e e e i e LA T
i
) pm m s ome m mnweve| e w e em|me mw e wE| mml mn s ws me ma we emlmelws ws -
: R e H e e e e H e i i e e e e e e b e T e T P e r e i e =z
2 el sel el anlanl el dxlen ieluelcalenlae unlsmlaal el aelan el tal el ani sl ael selas e+
2 I I L T e I e T L L i e e e I e LI L LT a8
2 I L I A Tt s
: e i A (i ot et i e e Lt e e i e T et e ST -
2 Amlw salsuouel axi i utlem 98 teielasl=eodsldelablaalselsiowe sk 4y akissime o zn
2 e L e I i e e L e e e e e e i e A e e e =+
= e e e e e e e e e e e e e e ==
2 L T L I =
z i e e T e A R bR et i e i b i A T A e b
= iufomioEldaldaferiouianl o ta il mperfeaiqnlan el sel il dn] il aelanenitaldulan i HE
= Amisa smlaiosalnn Wy ua sal e umDGRlsl A dnimelailasianasae enamaelselanaxw 4zih =
= e e L e L e L e e T I e L T A i i e e T e EE e
= I I R R R e RS S e s e
2 S L T L I R I I EHEHIET
- At e At A R - Y T B A AT A i b bt A e b e
2 Silanl el el wkiweloawl an i Lol bel el wmlee wal sel wuiexlanlae unlsalsal teimalueian s
= i e i e A I e e e e e e i e e e e e e e e e e e

Regulatory WIFI Antenna Information 8/20



Ant.1~2 @7.125GHz
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9. Radiation Pattern

Ant. Position: 2.4G Ant.1
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Ant. Position: 5G Ant.3
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Ant. Position: 6G Ant.1
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Ant. Position: BLE Ant.3
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