FCC ID: HLZSP3100

U-NI1-2C  802.11a IEEE 5500MHz

ESL,

Spectrum ] ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dim & RBW 1 MMz Ref Level 20.00 dBm & RBW 1 MMz
Att 40dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep b ALL 40 d8 BWT 1ms & VBW 3 MHz  Mode Auto SW’EEE
[@ 1R Max [@ 1P Max
Mi[1] +.21 dBm) Mi[1] +.16 dBm)
55055570 GHz| 5.4990160 GHz|
10 d 10 T
e T il lw"\.a—ﬂxlvwa"“w"»“ e .._ﬂw-",‘-\ e |
1} K Y L 7 A
L / \
-10 dir !‘J,” A\ -10 dir — \\
o » \\ i / 3
. gl Wy
ol il b Bl el i [Pty
34 dem A 30 dBm
40 B 40 e
s0d =0 d
60 dBm 60 dBm
g e
CF 5.5 GHz 691 E Span 40.0 MHz CF 5.5 GHz 691 E Span 40.0 MHz
a— ™ e | T . I
L e J L o i L JL J o i
U-NII-2C 802.11a IEEE 5580MHz
Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dim & RBW 1 MMz Ref Level 20.00 dBm & RBW 1 MMz
Att 40dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep b ALL 40 d8 BWT 1ms & VBW 3 MHz  Mode Auto SW’EEE
[@ 1R Max [@ 1P Max
Mi[1] +.94 dBm) Mi[1] +.51 dBm)
5.5817950 GHz| 5.5788420 GHz|
10 dey Lo M1
g N T, o E IR N |
f{ \\ / \\
-10 diir -10 diir
7 S <
-20 db: f A -20 da: A \'\ =
\ ey 1 T SN
IR s R ] o i
| atrons M A dem
el el
<50 di <50 di
60 dBm 60 dBm
g e
CF 5.58 GHz 691 E Span 40.0 MHz CF 5.58 GHz 691 E Span 40.0 MHz
a— ™ o . T
L e J L o i L JL J o i
Spectrum ] ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dim & RBW 1 MMz Ref Level 20.00 dBm & RBW 1 MMz
Att 40dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep b ALL 40 d8 BWT 1ms & VBW 3 MHz  Mode Auto SW’EEE
[@ 1R Max [@ 1P Max
m1[1] 5.11 dBm| m1[1] 5.43 dBm|
5.7056150 GHz| 5.6987840 GHz|
10 dB 10 dB o
e TP, CRC W’erkw*«“ W%u“‘*—i“—_’"\\ s e
o * o
/ \ / h
-10 dir ~ -10 den \‘L
7 \,\ 7 Y
/ /
e /, X e /f \l
i 1 ] J | e “r W \ p‘tw‘..’ H.‘.L‘J e
1—3!] e S b 17 W -30 dm m—
40 B el
<50 di <50 di
60 dBm 60 dBm
g e
CF 5.7 GHz 691 E Span 40.0 MHz CF 5.7 GHz 691 E Span 40.0 MHz
a— ™ | . T
L e J L o i L JL J o i
EST Technology Co., Ltd Report No. ESTE-R2009035 Page 76 of 158



FCC ID: HLZSP3100

U-NII-2C

IEEE 802.11n HT20 5500MHz

ANT 1

ANT 2

Spectrum ] ‘tﬁ: Spectrum ] ‘tﬁ:
Ref Level 20.00 dBm ® RBW 1 MHz Ref Level 20.00 dBm ® RBW 1 MHz
At 40 dB SWT 1ms & VBW 3 MHZ  Mode Auto Sweep Att 40dE SWT 1ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
ITEN] 5.55 dBm| ITEN] .47 dBm)
5.5012740 GHz| 5.5081620 GHz,
10 dB T 10 dB
: _m—\'-\-wwwvﬂrhw M-—u»‘.q,.\ : J,umM,fuwWh__wpuLMw[u
/ \ / \
=10 dBr =10 dBr
/ X / ;
|
[Pvens 7 i 7 M
ey Ll
g \.. kit N
hs0 dim o 30 dam 1 LEL
gl DT b
b0 B =<0 el
-50 di -50 di
=60 dBm: =60 dBm:
70 dB 70 dB
CF 5.5 GHz 5691 pts Span 0.0 MHz CF 5.5 GHz 5691 pts Span 0.0 MHz
SR ) T X ] T
L L e e i L 4 J e V|
Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm ® RBW 1 MHz Ref Level 20.00 dBm ® RBW 1 MHz
At 40 dB SWT 1ms & VBW 3 MHZ  Mode Auto Sweep Att 40dE SWT 1ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
ITEN] 5.38 dBm| ITEN] +.69 dBim
5.5813310 GHz| 5.5847470 GHz,
10 dB T 10 dB
: = w-wlrmrﬂlmw:w-ww\ R B e R .Ilmuwu e
-10 der / . -10 den / \

/
- / &

WWM‘H”I"J{M;

RI Lo Gy

40 By

40 dB
s0d 50 d
-60 dBm -60 dBm
70 dB: <70 dB:

CF 5.58 GHz

b?lE

Span 40.0 MHz
X ] T
L L ey e V| L

CF 5.58 GHz
———

b?lE

—

Span 40.0 MHz

U-NII-2C

IEEE 802.11n HT20 5700MHz

ANT 1

ANT 2

Spectrum ]

(=)

Spectrum ]

Ref Level 20.00 d&m & RBW 1 MHz

Att 40 dB

(=)

Ref Level 20.00 d&m & RBW 1 MHz

BWT 1ms & VBW 3 MMz Mode Auto Sweep Alt 40 dB SWT 1ms & VBW 3 MMz Mode Auto Sweep
[@ 1R Max [@ 1P Max
m1[1] 5.87 dBm)| m1[1] 5.52 dBm)|
5.6972790 GHz| 5.6960060 GHz2|
10 dB T 10 dB o)
MW\NJ“\I e L oo e W PR ot sld
0 ;’/ B it I, R Vi WaFheaioly o
10 dier / \\ =10 dir ¥ l““
- - ( 1
prenid) \ L™
) il MRt "
 ocprfinas ot et g
i wu-m-..w dBm
- o
50 di 50 di
<60 dBm <60 dBm
SEE S
CF 5.7 GHz 691 E Span 40.0 MHz CF 5.7 GHz 691 E Span 40.0 MHz
a— ; e B e ) C
L e J by L é L 4 J L ﬁ

EST Technology Co.,Ltd

ESL,

Report No. ESTE-R2009035

Page 77 of 158




FCC ID: HLZSP3100

U-NII-2C

IEEE 802.11ac VHT20 5500MHz

ANT 1

ANT 2

Spectrum ]

(=)

Ref Level 20.00 d&m & RBW 1 MHz

Spectrum ]

(=)

Ref Level 20.00 d&m & RBW 1 MHz

At 40 dB SWT 1ms & VBW 3 MHZ  Mode Auto Sweep Att 40dE SWT 1ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
Mi[1] 5.18 dBm)| Mi[1] 9.97 dBm)
5.5071200 GHz, 5.4936900 GHz|
10 dB T 10 dB
: #Mwu\-_&_w _&wwwm.\w‘k.w\ : ’.fﬂl‘l\h"'\f‘*m‘nwm T
/ \ r "
=10 dBr F =10 dBr / ‘h‘
£ \ / \
20 dB ' 20 dB Py
/ L T
i i | JAl ] il s
0 eyt i h AL
b0 B =<0 el
=0d -50 di
=60 dBm: =60 dBm:
70 dB 70 dB
CF 5.5 GHz 5691 pts Span 0.0 MHz CF 5.5 GHz 5691 pts Span 0.0 MHz
——r . | T ; e
L L e e i L 4 J e V|
Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm ® RBW 1 MHz Ref Level 20.00 dam ® RBW 1 MHz
At 40 dB SWT 1ms & VBW 3 MHZ  Mode Auto Sweep Att 40dE SWT 1ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
ITEN] 5.25 dBm| ITEN] 3.71 dBm|
55869100 GHz| 5.5731690 GHz,
10 B T 108 "
E & mMMM&#'*duﬂsz--\aLmh\' : N T P e e

20 dB:

-10 dBir )

e s

-10 dBir f'. \\..

W,

‘et A

.09 e
S0 d 50 di
<60 dBm: <60 dBm:

CF 5.58 GHz

b?lE

Span 40.0 MHz
) ) T
L L ey T v

CF 5.58 GHz
———

b?lE

—

L

Span 40.0 MHz

U-NII-2C

IEEE 802.11ac VHT20 5700MHz

ANT 1

ANT 2

Spectrum ] ‘tﬁ: Spectrum ] ‘tﬁ:
Ref Level 20.00 dBm ® RBW 1 MHz Ref Level 20.00 dBm ® RBW 1 MHz
At 40 dB SWT 1ms & VBW 3 MHZ  Mode Auto Sweep Att 40dE SWT 1ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
Mi[1] 5.06 dBm) Mi[1] 5.22 dBm)
5.6029060 GHz, 5.7024890 GHz,
10 dB W1 10 dB T
/umru_wkmmmw.mk I_Muuun..»\wwqt S ke et oY
(] (]
A\
/ \ /
-10 dir e \"‘ -10 dir }‘"
/ L / A
20 dB 20 dB L |
20 7 ‘1\ 20 7 \1‘1
SR oo e prassatlir s,
<40} B 40 B
50 d -50 di
=60 dBm: =60 dBm:
70 dB. 70 dB
CF 5.7 GHz 5691 pts Span 0.0 MHz CF 5.7 GHz 5691 pts Span 0.0 MHz
a— ; T | T ; C
L L e e V| L 4 J e V|

EST Technology Co.,Ltd

ESL,

Report No. ESTE-R2009035

Page 78 of 158




FCC ID: HLZSP3100

U-NI1-2C 1EEE 802.11n HT40 5510MHz
ANT 1 ANT 2
Spectrum ] [@ Spectrum ] [@
Ref Level 20.00 dBm ® RBW 1 MHz Ref Level 20.00 dBm ® RBW 1 MHz
At 40 dB SWT 1ms & VBW 3 MHZ  Mode Auto Sweep Att 40dE SWT 1ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
Mi[1] +.91 dBm) Mi[1] 2.53 dBm)
5.5222430 GHz| 5.5158180 GHz,
10 dB =+ 10 dB
1 M
a i i e ' i P it ,Mwh[wr\nw a A y bogbiabgd | Lty TN T
/ \
-10 dir -10 dir ’I.’ -
/ \ / \
s o X 2 \
gt g b N Ml A o M| PRI
<30 dB }{M <30 de 3
= B (]
50 d -50 di
=60 dBm: =60 dBm:
-70 dB -70 dB
CF 5.51 GHz 5691 pts Span 60.0 MHz CF 5.51 GHz 5691 pts Span 60.0 MHz
— a1 B B c—, T
U-NI11-2C 1EEE 802.11n HT40 5670MHz
ANT 1 ANT 2
Spectrum [@ Spectrum [@
Ref Level 20.00 dBm ® RBW 1 MHz Ref Level 20.00 dBm ® RBW 1 MHz
At 40 dB SWT 1ms & VBW 3 MHZ  Mode Auto Sweep Att 40dE SWT 1ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
ITEN] 3.85 dBm| ITEN] 3.65 dBm)|
5.6659190 GHz, 5.6627060 GHz,
10 dB . 10 dB
B il Mwml.wq.‘ anw Wi a T bty | Mt A g R b b, )
-10 der // \'. -10 der Jf 1
-20 dB - ]Ll % = ..h"J \\ﬁw
ﬁrg"z}i \__.J_u"r Wu.w-\u\. S i i ot e
= B (]
50 d -50 di
60 db =60 dBm:
.70 dB -70 dB
CF 5.67 GHz 5691 pts Span 60.0 MHz CF 5.67 GHz 5691 pts Span 60.0 MHz
— a1 B e, T
U-NII1-2C IEEE 802.11ac VHT40 5510MHz
ANT 1 ANT 2
Spectrum ] [@ Spectrum ] [@
Ref Level 20.00 dBm ® RBW 1 MHz Ref Level 20.00 dBm ® RBW 1 MHz
At 40 dB SWT 1ms & VBW 3 MHZ  Mode Auto Sweep Att 40dE SWT 1ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
ITEN] .14 dBm ITEN] 2.38 dBm|
5.5086080 GHz| 5.5169460 GHz|
10 ™ 1o
R PO " o I‘_Wu ekl ity ] E e : L R
\l - X
-10 i / ‘\ -10 déier j' :
-20 dB £ 7 -20 dB M k‘
WI( i ..\,;::w.;.wv \l,'kuhw.q&
v -30 da
= B (]
50 d -50 di
=60 dBm: =60 dBm:
.70 dB -70 dB
CF 5.51 GHz 5691 pts Span 60.0 MHz CF 5.51 GHz 5691 pts Span 60.0 MHz
— s E— | Y T R
EST Technology Co.,Ltd
EST,

Report No. ESTE-R2009035

Page 79 of 158



FCC ID: HLZSP3100

U-NII-2C

IEEE 802.11ac VHT40 5670MHz

ANT 1

ANT 2

L

Spectrum ‘T Spectrum ‘T
Ref Level 20.00 dim & RBW 1 MH:z Ref Level 20.00 dim & RBW 1 MH:z
At 40 dB SWT 1ms & VBW 3 MHZ  Mode Auto Sweep Att 40dE SWT 1ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
ITEN] 1.09 dBm ITEN] 3.60 dBm|
5.6607840 GHz, 5.6673080 GHz,
10 8 M1 10 8 M1
a wmuw..w_ﬂ-.&M i A o ot ] a BT | PR ,.K‘_ Sl 2
¥ il i
\ !
-10 dBrr II," - -10 dBrr
/ \ / \
20 dB { s 20 dB
/f \\‘-w}hl-"!" FRTE, oo .\.-un.l’r \AM Mrarn,
N b, Aot
b0 B =<0 el
50 d 50 d
=60 dBm: =60 dBm:
70 dB 70 dB
CF 5.67 GHz 591 pts Span 60.0 MHz CF 5.67 GHz 591 pts Span 60.0 MHz
A — pm w — - ' w
L JL J o & L JL J o &
Spectrum ] ‘T Spectrum ] ‘T
Ref Level 20.00 dim & RBW 1 MH:z Ref Level 20.00 dim & RBW 1 MH:z
At 40 dB SWT 1ms & VBW 3 MHZ  Mode Auto Sweep Att 40dE SWT 1ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
ITEN] 1.27 dBm| ITEN] 1.01 dBm|
5.520270 GHz| 5.544590 GHz|
10 dB 10 dB
1} L 1} 4
e TR e [P S .u\ RV T e | P .u-\
!
-10 dir }I -10 dir |||
/ \ | \
o Mr"JI \ N !f y
| VA iy
a1 i i A Ukl g an b o Faa O, Y |
ey ] 30, AP
b0 B =<0 el
=0d 50 d
=60 dBm: =60 dBm:
70 dB 70 dB
CF 5.53 GHz 591 pts Span 160.0 MHz CF 5.53 GHz 591 pts
a— . e | T '
L I ey e V|

Span 160.0 MHz

ESL,

EST Technology Co.,Ltd

Report No. ESTE-R2009035

Page 80 of 158




FCC ID: HLZSP3100

U-NII-3

IEEE 802.11a 5745MHz

ANT 1

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dim & RBW 500 kHz Ref Level 20.00 dem & RBW 500 kMz
Att 40dE  SWT 1ms & VBW 2 MHz Mode auto Swesp b ALL 40 d8 BWT 1ms & VBW 2 MHz  Mode aAuto Sweep
@ 1Rm Max @ 1Rm Max
M1[1] 2.90 dBm| M1[1] 3.34 dBm|
5.7505570 GHz| 5.7439580 GHz|
10 dB 10 dB
M1
a LT ST VN . \I 2 TR S, - Fu Y e,
-10 dir // \\ -10 derr /,X ‘\\
-20 dB - T -20 dB /’ ‘-\‘
30 dBm f \\ a0 dae ;f‘u« -"‘ \ .n‘\v =
| iy e —— a3 e B Py
40 B 40 e
50 d 50 d
=60 dBm: =60 dBm:
.70 dB 70 dB
CF 5.745 GHz 691 E Span 40.0 MHz CF 5.745 GHz 691 E Span 40.0 MHz
—=X ; T | T ; C
L L ey e V| L i J T v
Spectrum ] ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dim & RBW 500 kHz Ref Level 20.00 dem & RBW 500 kMz
Att 40dE  SWT 1ms & VBW 2 MHz Mode auto Swesp b ALL 40 d8 BWT 1ms & VBW 2 MHz  Mode aAuto Sweep
@ 1Rm Max @ 1Rm Max
Mi[1] 2.80 dBm) Mi[1] 2.52 dBm)
5.7905570 GHz| 5.7837840 GHz|
10 dB 10 dB
M1
g i ) A g B e 2
10 der H"I \ 10 der — - \l
- h / \\
.20 dB j \\ .20 dB r -
4 N W Y\
20 dpbpl P f \\ & 30 dBm o R ""‘r)\u'wd»J\ﬂf“‘ ol
20 st Ly iy S -
40 B 40 e
50 d 50 d
=60 dBm: =60 dBm:
.70 dB 70 dB
CF 5.785 GHz 691 E Span 40.0 MHz CF 5.785 GHz 691 E Span 40.0 MHz
—=X ; T | T . e
L JU ) Me 0. & L 0. &

U-NII-3

IEEE 802.11a 5825MHz

ANT 1

ANT 2

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dim & RBW 500 kHz Ref Level 20.00 dem & RBW 500 kMz
Att 40dE  SWT 1ms & VBW 2 MHz Mode auto Swesp b ALL 40 d8 BWT 1ms & VBW 2 MHz  Mode aAuto Sweep
@ 1Rm Max @ 1Rm Max
Mi[1] 1.93 dBm)| Mi[1] 2.63 dBm)
58306150 GHz| 5.8241320 GHz|
10 dB 10 dB
i e
E | PR By <3 : P | |
-10 i JI \1\ -10 déier \
e / e J/ b9
-30 AR bt ' \\-‘n PP Wit \J,n h
focn it L T T W
-400 dB 40 e
50 d 50 d
=60 dBm: =60 dBm:
70 dB 70 dB
CF 5.825 GHz 691 E Span 40.0 MHz CF 5.825 GHz 691 E Span 40.0 MHz
) e e I e ) T
L i J e i L i J e i

EST Technology Co.,Ltd

ESL,

Report No. ESTE-R2009035

Page 81 of 158



FCC ID: HLZSP3100

U-NII-3

IEEE 802.11n HT20 5745MHz

ANT 1

ANT 2

Spectrum 'tﬁ: Spectrum 'tﬁ:
Ref Level 20.00 dim & RBW 500 kHz Ref Level 20.00 dim & RBW 500 kHz
At 40dB SWT 1ms & VBW 2 MHz Mode Auto Sweep Alt 40dB SWT 1ms & VBW 2 MHz Mode Auto Sweep
@ 1Rm Max @ 1Rm Max
Mi[1] 4.16 dBm)| Mi[1] 4.75 dBm)
5.7493420 GHz| B5.7380540 GHz|
10 dB - 10 dB
a J et e % A J"J"”‘-"“‘" x.w‘,u,q., - i3 P..-ILAM&W@..‘, [ TTARr VI E, |
)JJ T f ¥
-10 dBr ‘1\' -10 dBr I.J' ‘LL
o / \\ o J[ \\

304 / \\ W s h\' et
dBm d Pt
Rt TR ol s "

-400 dB -40 dB

50 d 50 d

-60 dBm -60 dBm

70 dB 70 dB

CF 5.745 GHz 691 E Span 40.0 MHz CF 5.745 GHz 691 E
e e
L JL | Me 0 P

J

L

L

Span 40.0 MHz

U-NII-3 IEEE 802

11n HT20 5785MHz

ANT 1

ANT 2

J

Spectrum ] 'tﬁ: Spectrum ] 'tﬁ:
Ref Level 20.00 dam & RBW 500 kHz Ref Level 20.00 dam & RBW 500 kHz
Alt 40dB SWT 1ms & VBW 2 MHz Mode Auto Sweep Alt 40dB SWT 1ms & VBW 2 MHz Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
Mi[1] 4.14 dBm) Mi[1] 3.89 dBm)
57823370 GHz| 57818740 GHz|
10 dB 10 dB e
: T A P, (e : e T v o) prassyrrien o N
f \ i l\‘
10 drr ’,’} ! 10 drr /
g 3 / N
20 dB 1 20 dB |
B Ll h.mhmf(r \ I Mokl ‘“**-j \J-I.JL;J &
i i, i b L)
=] B =40 o
=0d 50 d
=60 dBm: =60 dBm:
.70 dB 70 dB
CF 5.785 GHz 591 pts Span 40.0 MHz CF 5.785 GHz 591 pts Span 40.0 MHz
e ’ W ——— ’ w
L L ey e V| L i J e V|
Spectrum 'tﬁ: Spectrum 'tﬁ:
Ref Level 20.00 dam & RBW 500 kHz Ref Level 20.00 dam & RBW 500 kHz
Alt 40dB SWT 1ms & VBW 2 MHz Mode Auto Sweep Alt 40dB SWT 1ms & VBW 2 MHz Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
M1[1] 3.96 dBm| M1[1] 3.52 dBm|
58262740 GHz| 58310200 GHz|
10 B 10 B !
M1 M1
i3 i e A ,,.nhwwum.. a P T e, e T AWJ’-ML
J T H} 1
-10 der / \‘\ -10 dei ’/" \1\
- ; \ - / &
” e . . Log u}.ﬁwt.n\ff Uil
30 dR i oy 5 P .
40 B b0 B
50 d 50 d
=60 dBm: =60 dBm:
.70 dB 70 dB
CF 5.825 GHz 591 pts Span 40.0 MHz CF 5.825 GHz 591 pts
e e
— P R X

L

L

Span 40.0 MHz

ESL,

EST Technology Co.,Ltd

Report No. ESTE-R2009035

Page 82 of 158



FCC ID: HLZSP3100

U-NII-3

IEEE 802.11ac VHT20 5745MHz

ANT 1

ANT 2

Spectrum ‘tﬁ: Spectrum ‘tﬁ:

Ref Level 20.00 dBm @ RBW 500 kHz Ref Level 20.00 dBm @ RBW 500 kHz

At 40dE  SWT 1ms & VBW 2 MHZ Mode 4uto Swesp Att 40dE SWT 1ms & VBW 2 MH: Mode Auto Sweep
@ 1Pm Max @ 1Rm Max

Mi[1] +.70 dBm Mi[1] 3.45 dBm)|
5.7518310 GHz| 5.7461000 GHz,

10 dB 10 dB
R Y A e e, e e o : e ptdrip s ity | ML
-10 dir / - -10 dei ,’/ \\

. i \ . / \
-20 - Y -20 1
/ ‘ " /
30 dem ‘.“ AT TN La Y
felr st hgpityrih e "**‘N-.-Nru—v-lr‘m.pm_, e Ui ST

40 dB =40 dB
-50 di -50 di
=60 dBm: =60 dBm:

70 dB 70 dB
CF 5.745 GHz 5691 pts Span 0.0 MHz CF 5.745 GHz 5691 pts Span 0.0 MHz
e o e B o ) ey

L JL J o & L JL J o &

Spectrum ] ‘tﬁ: Spectrum ] ‘tﬁ:
Ref Level 20.00 dBm @ RBW 500 kHz Ref Level 20.00 dBm @ RBW 500 kHz
At 40dE  SWT 1ms & VBW 2 MHZ Mode 4uto Swesp Att 40dE SWT 1ms & VBW 2 MH: Mode Auto Sweep
@ 1Pm Max @ 1Rm Max

Mi[1] +.68 dBm) Mi[1] 3.89 dBm)
5.7918310 GHz, 5.7800220 GHz|

10 dB 10 dB

o e an A bt | oAy -JL»'“LL«‘.“ 5 ,J-m.aw;u- atedri i | ek s bt L
) 1
/ \ / "

=10 dBr /.. T =10 dBr L]

/ \ / \

.20 da y 20 dB

f \ Y \

30 dim W— ] """“W'l.‘w_
"“MM-““‘“.W &WWMM‘L 1
40 dB 40 dB
-50 di -50 di
=60 dBm: =60 dBm:

70 dB 70 dB
CF 5.785 GHz 5691 pts Span 0.0 MHz CF 5.785 GHz 5691 pts Span 0.0 MHz
— me ¢ e B — . ey

L JL J o & L JL J o &

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm @ RBW 500 kHz Ref Level 20.00 dBm @ RBW 500 kHz
At 40dE  SWT 1ms & VBW 2 MHZ Mode 4uto Swesp Att 40dE SWT 1ms & VBW 2 MH: Mode Auto Sweep
@ 1Pm Max @ 1Rm Max

ITEN] 1.83 dBm ITEN] 3.32 dBm)|
5.8219900 GHz| 5.8317730 GHz|
10 dB 10 dB
1 M1
a ,J.--Nwwﬂwlﬂ\ah&. e A e ¥ T a VORRTIRITIN Py O LN I ves (omrem o9 )
j Y JJ \]
=10 dir / \.\. =10 dBr /r \\
20 da ! " 20 dB . \1
\ /
" I/
30 damr i bt - Lanseer st 1 ‘
40 dB =40 dB
-50 di -50 di
=60 dBm: =60 dBm:
70 dB 70 dB
CF 5.825 GHz 5691 pts Span 0.0 MHz CF 5.825 GHz 5691 pts Span 0.0 MHz
—X T B e . T
e { B é { B é

L

J

ESL,

EST Technology Co.,Ltd

Report No. ESTE-R2009035

Page 83 of 158




FCC ID: HLZSP3100

U-NII-3

IEEE 802.11n HT40 5755MHz

ANT 1

ANT 2

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm @ RBW 500 kHz Ref Level 20.00 dBm @ RBW 500 kHz
At 40dE  SWT 1ms & VBW 2 MHZ Mode 4uto Swesp Att 40dE SWT 1ms & VBW 2 MH: Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
Mi[1] 2.72 dBm) Mi[1] 2.40 dBm)
5.7587340 GHz| 5.7538710 GHz,
10 dB 10 dB
M1 L
a el Al stiaa L T 7.'\ 2 o S AT CTRR T _]'l A A e sl ot
/ h A N
i \ i
-10 dBrr I'| -10 dBrr T T
/ ‘ f \
i \ o y
, o
30 g )/ \, PV TR o™
AL Lk |
b0 B =<0 el
-50 di -50 di
=60 dBm: =60 dBm:
70 dB 70 dB
CF 5.755 GHz 5691 pts Span 60.0 MHz CF 5.755 GHz 5691 pts Span 60.0 MHz
— T | . T
L JL J o & L JL J o &

U-NII-3

IEEE 802.11n HT40 5795MHz

ANT 1

ANT 2

Spectrum ] ‘tﬁ: Spectrum ] ‘tﬁ:
Ref Level 20.00 dBm @ RBW 500 kHz Ref Level 20.00 dBm @ RBW 500 kHz
At 40dE  SWT 1ms & VBW 2 MHZ Mode 4uto Swesp Att 40dE SWT 1ms & VBW 2 MH: Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
Mi[1] 2.64 dBm)| Mi[1] 2.27 dBm)
5.7989070 GHz 5.7940450 GHz|
10 dB 10 dB
M1 i
a (PE.Y ATy e L 1;.1;..1 4 Lhy a - L LS P | Jul. TR
| / \
-10 derr - . -10 der T ]
/ \ / \
-20 dB . 20 dB v, L
A,
e o orhren
PO I S SE W iy 30 dém
<40} B -40 dB
-50 di -50 di
=60 dBm: =60 dBm:
70 dB. 70 dB
CF 5.795 GHz 5691 pts Span 60.0 MHz CF 5.795 GHz 5691 pts Span 60.0 MHz
a— . e B e ; e
L L e e i L JL J e V|
Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm @ RBW 500 kHz Ref Level 20.00 dBm @ RBW 500 kHz
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U-NII-3

IEEE 802.11ac VHT40 5795MHz

ANT 1

ANT 2

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm @ RBW 500 kHz Ref Level 20.00 dBm @ RBW 500 kHz
At 40dE  SWT 1ms & VBW 2 MHZ Mode 4uto Swesp Att 40dE SWT 1ms & VBW 2 MH: Mode Auto Sweep
@ 1Pm Max @ 1Rm Max
Mi[1] 2.97 dBm) Mi[1] 2.62 dBm)
5.7995150 GHz| 5.7921350 GHz|
10 dB 10 dB
e
2 A Muds B 2, - i, L T A a sl i, ;..T ) B te. bl i
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L L e e i L JL J e V|
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6. UNWANTED EMISSIONS AND BAND EDGE

6.1. Limit

The maximum emissions outside of the frequency bands of operation shall be attenuated in
accordance with the following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35

GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35

GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725

GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band:All emissions shall be limited to a level of
—27 dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10
dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or below the band
edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge,
and from 5 MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at

the band edge.

The unwanted emissions which fall in Restricted bands shall not exceed the field strength levels
specified in the following table:

15.209 Radiated emission limits

Frequency (MHz) Field Strength(uV/m) Distance(m)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30

1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
15.205 Restricted frequency band
MHz MHz MHz GHz
0.090-0.110 16.42 -16.423 399.9 - 410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-85
417725 -4.17775 37.5-38.25 1435 -1626.5 9.0-92
420725 -4.20775 73-74.6 16455 - 1646.5 93-95
6.215-6.218 748 -752 1660 - 1710 10.6-12.7
6.26775 - 6.26825 108 -121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 1535-162
8.362 - 8.366 156.52475 - 156.52525 2483.5- 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29-12.293 167.72 -1732 3332 - 3339 31.2-318
12.51975 -12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 A
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Note:
1. dBuV/m=20Log(nV/m)
2. Above 1GHz the formula is used to convert the EIRP to field strength
E[dBuV/m] = EIRP[dBm] — 20 log (d[m]) + 104.77,
where E is field strength and d is distance at which the field strength limit is specified in

the applicable requirements.
for example,3m field strength(dBpV/m)=EIRP-20log(3)+104.77=EIRP+95.2

6.2. Test Setup

9kHz~30MHz-

-
3Ime |
-+ ';l
EUT-and~
Support Svstem+
[ |
1me TU'RN-TABLE«\J
i 1.5m(L) #1.0m(W)*0.8m(H)m—>| | (FIBRE GLASS)-
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30-1000MHz

e

" | ANTENNA ELEVATION VARIES FROM 1 TO 4 METERS

=<7

Jm
|« >

ETT amnd
Suppoert Syvstem

=1

TURN TABLE_
1 Sm(LY*1 .0m( W0 8m(Hj—™ (FIBRE GLASS)

Above 1GH=z
ANTENNA ELEVATION VARTES FROM | TO 4 METERS
3 Meters
EUT and
!“' _m Support System
: 1.5m(L)*1.0m(W)* 1. 5m(H)
TUEN TABLE
E ||III'I|I|III|' (FIBRE GLASS)
6.3. Spectrum Analyzer Setting
For 9KHz-150KHz
Spectrum Parameters Setting
RBW 300Hz(for Peak&AVG)/CISPR 200Hz(for QP)
VBW 300Hz(for Peak&AVG)/CISPR 200Hz(for QP)
Start frequency 9KHz
Stop frequency 150KHz
Sweep Time Auto
Detector PEAK/QP/AVG
Trace Mode Max Hold
Note : For 9KHz-90KHz& 110KHz-150KHz,the detector is average,other frequency is CISPR
QP detector.
For 150KHz-30MHz
Spectrum Parameters Setting
RBW 9KHz
VBW 9KHz
Start frequency 150KHz
Stop frequency 30MHz
Sweep Time Auto
Detector QP
Trace Mode Max Hold

Note : For 150KHz-490KHz,the detector is average,other frequency is CISPR QP detector.
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For 30MHz-1GHz

Spectrum Parameters Setting

RBW 120KHz

VBW 300KHz

Start frequency 30MHz
Stop frequency 1GHz
Sweep Time Auto

Detector QP
Trace Mode Max Hold

For Above 1GHz

Spectrum Parameters Setting
RBW 1MHz
PEAK Measurement AVG Measurement
Duty cycle=98%,VBW=10Hz
VBW IMHz Duty cycle<<98%,VBW=1/T
Video bandwidth mode=RMS
(power averaging)
Start frequency 1GHz
Stop frequency 25GHz
Sweep Time Auto
Detector PEAK
Trace Mode Max Hold

Note : T is the on-time time of the duty cycle,when EUT transmit continuously with maximum
output power,unit is seconds. reference section 2.7 for the on-time time.

6.4. Test Procedure

EUT was placed on a turn table, which is 0.8 meter high above ground for below 1GHz test, and
which is 1.5 meter high above ground for above 1GHz test.

EUT is set 3 meters away from the receiving antenna, which is mounted on a antenna tower.

Set the EUT transmit continuously with maximum output power.

The turn table can rotate 360 degrees to determine the position of the maximum emission level.
The antenna can be moved up and down between 1 meter and 4 meters to find out the maximum
emission level. Both horizontal and vertical polarization of the antenna are set on test.

Spectrum analyzer setting parameters in accordance with section 6.3.

Repeat above procedures until all channels were measured.

Record the results in the test report.

a.

S

=

P
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6.5. Test Result

EST Technology

Radiated Emissions Below 1GHz

Chilingxiang, Gishantou, Santun,

Houjie, Dongguan.Guangdong.China
Tel:+56-769-53051555

Fao:+B6-769-83061678

Data: 357 File: WEmc-966-1\test data\2020\RFZ\ZhaoYang.EMG (358)
BULe'.reI (dBuV/m} Date: 2020-09-01
70
60
FCC PART 15 B(3M)
50 B
| I
40 T
T .
2 4
30 =
t
I WL’ MWWWW
diy i
20 Yy MUW TR L
!
GSU 100. 200. 300. 400. 500. 600. 700. 800. a00. 1000
Frequency (MHz)
Site no. : 14 96& Chamber Data no. : 357
Dis. / Ant. : 3m 37082 Ant. pol. : HORIZOWTRAL
Limit : FCC FRRT 15 EB({3M)
Env. / Imns. : Temp:24.8";Humi:51%;Pres3:101.52kFa
Engineer : Pableo
EUT : Halo Smart Speaker
Power : DC 16V From Rdapter Input RC 120V/e0Hz
M/N : HSP3100G
Test Mode : TX Mode
ENT Cable Emission
Fredq. Factor Loss Beading Lewvel Limit Margin Bemark
{MHz) {dB/m) {dB) {dBuWV) {dBuV,/m) {dBuV/m) {dB)
1 T2.6E80 &.62 0.57 1%.20 26.3% 40.00 13.61 QF
2 98.870 9.66 0.85 21.65 32.1¢ 43.50 11.34 QF
3 134.780 11.60 0.99 16.24 28.83 43.50 14.87 QE
4 1E4.230 9.26 1.22 20.33 30.81 43.50 2.858 QF
5 1%87.810 2.5& 1.2 19.22 29.04 43.50 14.48 QF
& 3B0.170 15.80 2.18 T7.44 25.42 46.00 20.58 QF
RBemarks: 1. Emission Lewel= Antenna Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20dB below the ocfficial limit are not reported.

ES’
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Chilingxiang, Qishantou, Santun,

Houjie, Dongguan,Guangdong,China
EST Technology Tel-+36-763-03081858

Fax:+56-769-53081578

Data: 358 File; VEmc-966-1'test datal2020'\RFZ\ZhaoYang.EMG {358)
8[]Le\.rel {dBuV/m) Date: 2020-09-01
70
a0
FCC PART| 15 B(3M)
50 -GilE
40
30
20
10
0
30 100, 200. 300. 400, 500. 600, T00. 800. a00. 1000
Frequency (MHz)
Site no. : 1# 966 Chamber Data no. @ 358
Dis. / Ant. : 3m 370862 Ant. pol. : VERTICR
Limit : FCC ERERT 15 B({3M)
Env. / Ins. : Temp:24.8";Humiz51%;Pres=s:101.52kPa
Engineer : Pablo
EOT : Halo Smart Speaker
Power : DC 16V From RAdapter Input AC 120V/&0Hz
M/N : HSP3100G
Test Mode : TX Mode
ANT Cable Emission
Freqg. Factor Loss Reading Lewel Limit Margin Remark
{MHz) {dB/m} {dB} {dBuWV) {dBuV/m) {dBuWV,/m}) {dB)
1 30.000 18.40 0.14 5.82 24.38 40.00 15.64 QE
2 8.870 9.66 0.85 l8.61 29.12 43.50 14.38 QE
3 134.780 11.60 0.99 20.61 33.20 43.50 10.30 QE
4 187.810 B.56 1.26 21.72 31.54 43.50 11.96& QE
5 354.550 15.30 2.13 7.98 25.41 46.00 20.59 QE
& SEB3.E87T0 20.12 2.94 3.59 &.65 46.00 19.35 QE
Remarks: 1. Emission Lewvel= Antenna Factor + Cable Loss + Reading.

1
2. Margin= Limit - Emission Lewel.
3. The emission lewels that are 204B below the official limit are not reported.

Note:
1. The amplitude of 9KHz to 30MHz spurious emission that is attenuated by more than 20dB below
the permissible limit has no need to be reported.
2. All channels had been pre-test,only the worst case was reported.
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Radiated Emissions Above 1G

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan, Guangdong, China

EST Technology Tel-+66-769-3081888

Feoc+BE-/BY-03081575

Data: 63 File: VEmc-966-1\test data\20 200 RFPSZHAOYANGHIP3100G.EMG (268)
120 Level (dBuVim) Date; 2020-06-20
110
1
an
FCCPART 15E PEAK NI
3 ECCPAEﬁE AV
50__ R 1 T T F“"*"‘T. w:....n bttt By Dol e ot
— ..,L,JWMWM
MM
30
10
0
1000 4000, 6000. 2000. 10000, 12000. 14000. 16000. 18000
Frequency (MHz)
Site no. : 1# 966 Chamber Data no. @ 63
Dis. / Ant. : 3m 91200 1-18G Ant. pol. @ VERTICAL
Limit : FCCEART 15E PERK NIT
Env. / Ins. : Temp:27.3";Humi:54%;FPress:101.52kFa
Engineer : Carlos
EUT : Halo Smart Speaker
Power : BAC 120V/e0Hz
M/H : H5P3100G
Test Mode : IEEE 802.l1lac VHT20 TX S120MH=z
ENT 1+ANT 2
Ant. Cable Emp Emission
Freq. Factor Loss Factor Reading Lewvel Limits Margin Remark
{MHz) {dB/m) (dB)} (dB} {dBu'V) {dBuV/m) {dBuV/m) {dB)
1 5182.00 32.20 3.52 34.863 91.06& 92.15 &8.20 -23.95 Peak
2 8310.00 3&.90 5.43 34.75 40.85 48.43 T4.00 25.57 Peak
3 10360.00 39.27 5.9%9 34.31 42.7 53.71 68.20 14.4%8 Peak
4 145459.00 40.9%9 6.89 34.4¢6 359.55 2.87 68.20 15.2 Peak
3 15540.00 40.31 6.46 34.38 7.97 50.35 T4.00 23.685 Peak
[ 17507.00 44.87 T.92 34.35 35.13 53.67 &8.20 14.53 Peak
Remarks: . Emiszion Lewvel= Antenna Factor + Cable Loss - Rmp Factor + Reading.

1
2. Margin= Limit - Emission Lewvel.
3

. The emission lewels that are 204dB below the official
limit are not reported.

ES’
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Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 64 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level (dBuVim) Date; 2020-06-20
110
ag 1
FCCPART 15E PEAK HII
?U —lur!_!.ll__l II.I_II_II_!!_I'__!.I,_ _lnl_—l I_II_II.Il_ll__I —IL ! !_—! !_
FCCPART|15E AV Nl
50__ - N - m?—_ PP = B L '
M|
thhthqum*wuhwr
30
10
01000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. &4
Dis. / Ant. 3m 91200 1-18G Ent. pol. HORIZONTAL
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX S120MHz
ENT 1+ANT 2
Ent Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 51le0.00 2.20 3.52 34.63 Ba.72 B9.8 &8.2 -21.€61 Peak
2 8123.00 3€.90 5.&87 34. B4 40.75 18.4 T74.00 25.52 Peak
3 10360.00 39.27 5.99 34.31 38.69 49,84 &8.2 g.58 Peak
4 15093.00 40.81 6.7 34.57 39.35 2.33 65.2 15.87 Peak
5 15540.00 40.31 .46 34.39 37.14 49, T4.00 24.48 Peak
& 1794%9.00 48.49 B.2 34.31 30.77 53.1¢6 T4.00 20.84 Peak
Remarks . Emiszion Lewel= Entenna Factor + Cable Loss - REmp Factor + Reading.

1
2. Margin= Limit - Emission Lewvel.
3

. The emission lewvels that are 204E below the official
limit are not reported.
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Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

ES

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 65 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120Le\rel (dBuv/im) Date; 2020-06-20
110
1
ag
FCCPART 15E PEAK HII
?U —lur!_!.ll__lll.l_ll_ll_!!_ll__!.l _ll_—l,_!_ I_II_II.Il_ll__I —IL ! 1 —! !_
3 BECCPAET/18E AV NI
50__ - N = T ronst o] el b A
w N, et P AT
W-wﬂnﬁ
30
10
0
1000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. :@ &5
Dis. / RAnt. 3m 91200 1-18G Ent. pol. : VERTICE
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX S5200MHz
ENT 1+ANT 2
Ent Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 5200.00 2.2 3.53 34.62 90.8 2.00 &2.20 -23.8 Peak
2 B0T72.00 3€.90 5.7 34.87 41.03 18.79 T4 25.2 Peak
3 10400.00 39.31 5.99 34.32 41,48 2.44 &8.2 15.7 Peak
4 14515.00 41.00 .90 34.45 39.35 2.8 65.2 15.40 Peak
5 15600.00 40.2 £.53 34.36 B.T4 51.15 T4.00 22.8 Peak
& 16402.00 40.2 T7.08 34.28 40.02 53.07 &8.20 15.13 Peak
Remarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 20d4dB bkelow the official
limit are not reported.
EST Technology Co., Ltd Report No. ESTE-R2009035 Page 94 of 158



FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 66 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120Le\rel (dBuv/im) Date; 2020-06-20
110
90 1
FCCPART 15E PEAK HII
? U —lur!_!.ll__l Ll I.I_II_II_!!_I'_ _|I.I _lnl_ —l,_!_ I_II_II.Il_ll_ — —IL ! 1 —! !_
FECPART|15E AV NB
50__ - B — gy —— .3 IS Y Pl oo gt ek
W e s L BT S e
L
30
10
0
1000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. : 14 966 Chamber Data no. :@ &6
Dis. / RAnt. : 3m 91200 1-18G Ent. pol. : HORIZONTAL
Limit : FCCERRT 15E PERK NII
Env. / Ins. : Temp:27.3";Humi:54%;Press:101.52kPa
Engineer : Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H : HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX S5200MHz
ENT 1+ANT 2
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 5200.00 2,24 3.53 34.62 B7.11 ge.z2 &8.2 -20.08& Peak
2 B021.00 3€.90 5.8 34.89 40.55 48.38 &8.2 19.84 Peak
3 10400.00 39.31 5.99 34.32 38.50 49,48 &8.2 B.72 Peak
4 14668.00 40.97 &.87 34.50 39.61 52.95 65.2 15.25 Peak
5 15600.00 40,24 £.53 34.36 39.59 52.00 T4.00 22.00 Peak
& 17813.00 7.41 B.12 34.32 32.35 53.56 T4.00 20.44 Peak
Remarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 20d4dB bkelow the official
limit are not reported.
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Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

ES

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 67 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120Le\rel (dBuv/im) Date; 2020-06-20
110
90 1
FCCPART 15E PEAK HII
? U —lul-!_!]l__l Ll I.I_II_II_!!_I'_ _|I.I Jnl_ —l,_!_ I_II_II.Il_ll_ — —IL ! 1 —! !_
L I N I 3 PR F_CCF‘JEHEIJSE AV
50 Qiuq»m’““ T b bt e g i
WHMW
WWW
30
10
0
1000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. :@ &7
Dis. / Ant. 3m 91200 1-18G Ent. pol. HORIZONTAL
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode IEEE #02.l1lac VHTI20 TX S5240MHz
ENT 1+ANT 2
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 5240.00 2.31 3.55 34.61 B7.15 BE.40 &8.2 -20.20 Peak
2 8259.00 3€.90 5.49 34.77 41.50 49,12 T74.00 24.88 Peak
3 10480.00 39.39 &.02 34.35 39.66 50.72 &8.2 17.48 Peak
4 12628.00 39.59 6.2 34.55 39.22 50.4%9 T74.00 23.51 Peak
5 15720.00 40.10 E.E5 34.31 39.49 51.93 T4.00 22.07 Peak
& 17439.00 44.43 7.8 34.3¢6 35.24 53.1¢6 68.2 15.04 Peak
Remarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 20d4dB bkelow the official
limit are not reported.
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Data: 68 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level {dBuVim) Date; 2020-06-20
110
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FCCPART 15E PEAK HII
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1000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. : 14 966 Chamber Data no. :@ &8
Dis. / RAnt. : 3m 91200 1-18G Ent. pol. : VERTICE
Limit : FCCERRT 15E PERK NII
Env. / Ins. : Temp:27.3";Humi:54%;Press:101.52kPa
Engineer : Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H : HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX S5240MHz
ENT 1+ANT 2
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 5240.00 2.31 3.55 34.61 91.95 93.20 &2.20 -25.00 Peak
2 8123.00 3€.90 5.&87 34. B4 41.59 49,32 T74.00 24,68 Peak
3 10480.00 39.39 &.02 34.35 40.72 51.78 &8.2 16.42 Peak
4 1454%,00 40.59%9 6.8 34,48 39.01 2.43 65.2 15.77 Peak
5 15720.00 40.10 E.E5 34.31 7.39 49,83 T4.00 24.17 Peak
& 1760%.00 45.78 7.99 34.34 2.92 2.35 &8.20 15.85 Peak

l. Emission Lewel= Antenna Factor + Cable Loss - Imp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 20d4dB bkelow the official

limit are not reported.
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Houjie. Dongguan. Guangdong, China
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EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 69 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level (dBuVim) Date; 2020-06-20
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10
0
1000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. :@ &%
Dis. / RAnt. 3m 91200 1-18G Ent. pol. : VERTICE
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX S5260MHz
ENT 1+ANT 2
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 S2e0.00 2.39 3.57 34.59 2.18 93.55 &2.20 -25.35 Peak
2 B0T72.00 3€.90 5.73 34.87 40.8 48.59 T74.00 25.41 Peak
3 10520.00 39.43 &.02 34.36 39.7 50.79 &8.20 7.41 Peak
4 14702.00 40.98 6.86 34.51 g.40 51.71 &5.20 16.4%9 Peak
5 15780.00 40.05 .69 34.29 T7.11 49,58 T4.00 24.44 Peak
& 16827.00 40.71 7.32 34.37 T7.88 51.54 &8.20 16.66 Peak
Remarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 20d4dB bkelow the official
limit are not reported.
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Chilingxiang, Qishantou, Santun,
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EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 70 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120Le\rel (dBuv/im) Date; 2020-06-20
110
a0 1
FCCPART 15E PEAK HII
L R i — = -- 1 - ECCEJE&I’_&IEE AM\.-' Il
50 ettty e b pmimel - )
WW
30
10
0
1000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. =@ 70
Dis. / Ant. 3m 91200 1-18G Ent. pol. HORIZONTAL
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H : HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX S5260MHz
ENT 1+ANT 2
Ent Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 S2e0.00 2.39 3.57 34.59 BE.42 B7.79 &2.20 -19.59 Peak
2 B174.00 3€.90 5. &0 34.82 41.49 49,17 T74.00 24.83 Peak
3 10520.00 39.43 &.02 34.36 38.2 49,38 &8.20 B.82 Peak
4 14413.00 41.02 £.24 34.42 38.09 51.53 &5.20 16.67 Peak
5 15780.00 40.05 .69 34.29 37.60 50.05 T4.00 23.95 Peak
& 16385.00 40.2 T7.07 34.28 39.15 2.17 &8.20 16.03 Peak
Remarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 20d4dB bkelow the official
limit are not reported.
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Houjie. Dongguan. Guangdong, China
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Data: 71 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level {dBuVim) Date; 2020-06-20
110
ag !
FCCPART 15E PEAK HII
?U —lul-!_!]l__l II.I_II_II_II_III '__ll.ll_!_ I_—l,_!_ I_II_II.Il_ll__l,—_!_I L ! !_—! !_
L L [ S N F_EEF‘P.R'[{EE‘AU w.?.
¥ WL"J T S g™ 0 [* Sl ppdeh b e i -
mﬁﬁﬁJpﬁxuhﬁMHﬂP
30
10
01000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. =@ 71
Dis. / RAnt. : 3m 91200 1-18G Ent. pol. HORIZONTAL
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer : Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H : HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX S5320MHz
ENT 1+ANT 2
Ent. Cable Emp Emission
Freq Factor Loss Factor Reading Level Limics Margin Remark
{MHz ) {dB/m) (4B} {dB) (AR {dBuV/m) {dPuV,/m) {dR)
1 5320.00 2.50 3.60 34.57 B8.33 B9.8 &8.2 -21.66 Peak
2 B029.00 3€.90 5.7 34.8¢6 41.17 48.92 T74.00 25.08 Peak
3 10640.00 39.54 &.04 34.39 37.86 49,05 74.00 24.95 Peak
4 14800.00 40.98 &.88 34,48 38.18 51.5¢6 65.2 16.64 Peak
5 15940.00 39.8 6.8 34.22 36.17 48.87 T4.00 25.33 Peak
[ 177e2.00 7.00 g.09 34.32 31.73 52.50 T4.00 21.50 Feak

. Emission Lewel= Antenna Factor

1
2. Margin= Limit - Emission Lewvel.
3

+ Cable Loss - Imp Factor + Reading.

. The emission lewvels that are 204E below the official

limit are not reported.
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Data: 72 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level {dBuVim) Date; 2020-06-20
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1000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. =@ 72
Dis. / RAnt. 3m 91200 1-18G Ent. pol. : VERTICE
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX S5320MHz
ENT 1+ANT 2
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 5320.00 2.50 3.60 34.57 91.68 93.2 &8.2 -25.01 Peak
2 B021.00 3€.90 5.8 34.8 41.2 49,02 &8.2 19.18 Peak
3 10640.00 39.54 &.04 34.39 40.8 2.05 74.00 21.95 Peak
4 14005.00 41.10 £.53 34.30 39.15 2.48 65.2 15.72 Peak
5 15960.00 39,84 .28 34.2 T.16 49,87 T4.00 24.33 Peak
& 17915.00 48.22 B.18 34.31 30.93 53.02 T4.00 20.98 Peak
Remarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 20d4dB bkelow the official
limit are not reported.
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Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 73 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level {dBuVim) Date; 2020-06-23
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G1UUU 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. =@ 73
Dis. / RAnt. 3m 91200 1-18G Ent. pol. : VERTICE
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX SS500MHz
ENT 1+ANT 2
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 5500.00 2.90 3.7 34.50 90.13 2.2¢ &8.2 -24.04 Peak
2 9321.00 7.68 5.45 34.32 41.37 50.18 T74.00 23,84 Peak
3 11000.00 39.90 £.11 34.50 40.13 51.84 74.00 22.38 Peak
4 15161.00 40.73 .69 34.54 39.13 2.01 65.2 16.1% Peak
5 16500.00 40.38 T7.12 34.30 7.30 50.48 88.2 17.72 Peak
& 17983.00 B.76 B.2 34.30 30.18 2.87 T4.00 21.13 Peak
Remarks . Emiszion Lewel= Entenna Factor + Cable Loss - REmp Factor + Reading.

1
2. Margin= Limit - Emission Lewvel.
3

. The emission lewvels that are 204E below the official
limit are not reported.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 74 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120Le\rel (dBuv/im) Date; 2020-06-23
110
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01000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. 74
Dis. / Ant. 3m 91200 1-18G Ent. pol. HORIZONTAL
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX SS500MHz
ENT 1+ANT 2
Ent Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 5500.00 2.90 3.7 34.50 24.2 BE.3E &8.2 -18.16 Peak
2 8140.00 3€&.90 5.E5 34.8 40.7 48.43 T74.00 25.57 Peak
3 11000.00 39.90 £.11 34.50 38.7 18,24 74.00 25.7 Peak
4 1522%.00 40.65 &, 64 34.51 g.41 51.1% 65.2 17.01 Peak
5 16504.00 40.386 T7.12 34.30 36.086 49,24 88.2 18.96 Peak
& 17847.00 7.68 B.14 34.32 30.35 51.8 T4.00 22.15 Peak
Remarks . Emiszion Lewel= Entenna Factor + Cable Loss - REmp Factor + Reading.

1
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 20d4dB bkelow the official

limit are not reported.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 75 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level {dBuVim) Date; 2020-06-23
110
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01000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. =@ 75
Dis. / RAnt. 3m 91200 1-18G Ent. pol. : VERTICE
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX SS580MHz
ENT 1+ANT 2
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 S5E0.00 2.8 3.79 34.47 B7.76 B9.97 &2.20 =21.77 Peak
2 B004.00 3€&.90 5.82 34.80 40.73 48.55 &8.20 19.65 Peak
3 11160.00 39.90 £.12 34.55 37.87 49,34 74.00 24,88 Peak
4 14073.00 41.09 &.58 34.32 38.23 51.58 &5.20 16.62 Peak
5 15059.00 40.8 &.77 34.58 39.14 2.17 &8.20 16.03 Peak
& 16740.00 40.62 T.26 34.35 36.16 49,69 &8.20 B.51 Peak
Remarks . Emiszion Lewel= Entenna Factor + Cable Loss - REmp Factor + Reading.

1
2. Margin= Limit - Emission Lewvel.
3

. The emission lewvels that are 204E below the official
limit are not reported.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 76 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level {dBuVim) Date; 2020-06-23
110
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1000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. :@ 76
Dis. / Ant. 3m 91200 1-18G Ent. pol. HORIZONTAL
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX SS580MHz
ENT 1+ANT 2
Ent Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 S5E0.00 2.8 3.79 34.47 B4.28 BE.49 &8.2 -18.2 Peak
2 9993.00 B.90 5.89 34.2 41.1%9 51.78 &8.20 16.42 Peak
3 11160.00 39.90 £.12 34.55 38.35 49,82 T4 24.18 Peak
4 14090.00 41.08 &.59 34.33 38.54 51.88 65.2 16.32 Peak
5 16740.00 40.62 T.26 34.35 37.54 51.07 &8.20 17.13 Peak
& TT79.00 47.14 B.10 34.32 32.59 53.51 T4.00 20.49 Peak
Remarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 20d4dB bkelow the official

limit are not reported.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 77 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level {dBuVim) Date; 2020-06-23
110
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1000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. 77
Dis. / Ant. 3m 91200 1-18G Ent. pol. HORIZONTAL
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX ST00MHz
ENT 1+ANT 2
Ent Cable Emp Emission
Freq Factor Loss Factor Reading Level Limics Margin Remark
{MHz ) {dB/m) (4B} {dB) (AR {dBuV/m) {dPuV,/m) {dR)
1 5700.00 2.8 3.94 34.42 B3.31 BS.E9 &2.20 -17.49 Peak
2 823.00 B.5& 5.7 34.23 39.19 49,28 &8.20 18.92 Peak
3 11400.00 39.90 £.14 34,82 7.41 48.83 74.00 25.17 Peak
4 14498.00 41.00 .90 34.45 38.1¢6 51.81 T74.00 22.3% Peak
5 15110.00 40.79 8.7 34.58 3B8.84 51.80 8E.20 1&.40 Peak
[ 17100.00 41.71 T.52 34.3%8 36.43 51.27 8E.20 16.93 Feak
Remarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 20d4dB bkelow the official

limit are not reported.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 78 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level (dBuVim) Date; 2020-06-23
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01000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. =@ T8
Dis. / RAnt. : 3m 91200 1-18G Ent. pol. : VERTICE
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer : Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H : HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX ST00MHz
ENT 1+ANT 2
Ent. Cable Emp Emission
Freq Factor Loss Factor Reading Level Limics Margin Remark
{MHz ) {dB/m) (4B} {dB) (AR {dBuV/m) {dPuV,/m) {dR)
1 5700.00 2.8 3.94 34.42 B7.63 90.01 &8.2 -21.8 Peak
2 Bl0&.00 3€.90 5.&9 34.8 40.32 18.08 T74.00 25.94 Peak
3 11140.00 39.90 £.12 34 37.31 48.79 74.00 25.2 Peak
4 15059.00 40.8 &.77 34.58 39.74 52.77 65.2 15.43 Peak
5 1€470.00 40.32 T.11 34.2 39.40 52.54 BB.2 15.66 Peak
[ 17100.00 41.71 T.52 34.3%8 37.12 51.586 BE.2 16.24 Feak

1
2. Margin= Limit - Emission Lewvel.
3

. The emission lewvels that are 204E below the official

limit are not reported.

. Emiszion Lewel= Entenna Factor + Cable Loss - REmp Factor + Reading.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China
EST Technology Tel-+B6-763-83001888

Fax+86-7649-83081678

Data: 79 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level {dBuVim) Date; 2020-06-23
110
1
ag
FCCPART 15E PEAK HII
I D L __4 ___ | _ | FCCPART{SE AYHI
50 y i R aaa e B
AR A g L Y Y
WM
et =
30
10
0
1000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. : 14 966 Chamber Data no. =@ 7%
Dis. / RAnt. : 3m 91200 1-18G Ent. pol. : VERTICE
Limit : FCCERRT 15E PERK NII
Env. / Ins. : Temp:27.3";Humi:54%;Press:101.52kPa
Engineer : Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H : HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX ST45MHz
ENT 1+ANT 2
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 5745.00 2.8 4.00 34.40 B7.22 B9.E7 &2.20 -21.47 Peak
2 T927.00 3€.90 5.80 34.80 41.53 49,33 &8.20 18.87 Peak
3 9908.00 B.73 5.82 34.22 41.02 51.35 &8.20 16.85 Peak
4 11490.00 3%.90 &.15 34.65 35.64 47.04 T74.00 26.96 Peak
5 16351.00 40.19 T.08 34.27 B.B9 51.87 &8.20 16.33 Peak
& 17235.00 2.8 T7.85 34.38 34.48 50.55 &8.20 17.65 Peak
Remarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 20d4dB bkelow the official
limit are not reported.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 80 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level (dBuVim) Date; 2020-06-23
110
ag 1
FCCPART 15E PEAK HII
A R S L 2 | - E,CChF'JE_ﬁE AY Nl
50 e potg b
umurdwwﬁ«M““Nwﬂwf“hﬁmﬂ““w B A
mwvd¢*«~wfeﬁ‘“ﬁ#
30
10
01000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. :@ B0
Dis. / Ant. 3m 91200 1-18G Ent. pol. HORIZONTAL
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX ST45MHz
ENT 1+ANT 2
Ent Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 5745.00 2.8 4.00 34.40 B3.89 BE.34 &8.2 -18.14 Peak
2 10822.00 39.53 &.04 34.39 40.08 51.2 T74.00 22.74 Peak
3 11490.00 39.90 £.15 34.65 35.75 7.15 74.00 26.85 Peak
4 14481.00 41.01 6.8 34,44 B.86 52.32 T74.00 21.68 Peak
5 17235.00 2.8 T.85 34.38 34.57 50.64 88.2 17.56 Peak
& 17915.00 B.22 B.18 34.31 30.66 52.75 T4.00 21.25 Peak
Remarks . Emiszion Lewel= Entenna Factor + Cable Loss - REmp Factor + Reading.

1
2. Margin= Limit - Emission Lewvel.
3

. The emission lewvels that are 204E below the official
limit are not reported.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 81 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level {dBuVim) Date; 2020-06-23
110
ag 1
FCCPART 15E PEAK HII
, RCCPART|15E AV M
sof— B - S N SU S A e
Mﬂwm#merr“W“Nyﬁwf“ gt Lo
WW
30
10
01000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. =@ B1
Dis. / RAnt. 3m 91200 1-18G Ent. pol. : VERTICE
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX ST8SMHz
ENT 1+ANT 2
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 5785.00 2,84 4.05 34.39 24.50 B7.00 &2.20 -18.80 Peak
2 8242.00 3€.90 5.52 34.78 41.31 48.95 T74.00 25 Peak
3 9959.00 B.8 5.86 34.21 39.95 50.43 &8.20 17.77 Peak
4 11570.00 3%.90 £.12 34.87 35.09 48,44 T74.00 27.56 Peak
5 14566.00 40.99 E&.29 34.47 B.7T 2.18 &8.20 16.04 Peak
& 17355.00 43.75 T.77 34.3¢6 33.086 50.22 &8.20 17.98 Peak
Remarks . Emiszion Lewel= Entenna Factor + Cable Loss - REmp Factor + Reading.

1
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 20d4dB bkelow the official

limit are not reported.
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FCC ID: HLZSP3100

EST Technology

Chilingxiang, Qishantou, Santun,

Houjie. Dongguan. Guangdong, China

Tel+86-765-530818585
Fax+86-7649-83081678

1
2. Margin= Limit - Emission Lewvel.
3

. The emission lewvels that are 204E below the official
limit are not reported.

Data: 82 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level {dBuVim) Date; 2020-06-23
110
ag 1
FCCPART 15E PEAK HII
?U —lur!_!.ll__l II.I_II_II_!!_I'__!.I I_ll-! !_|I_ I_II_II.Il_ll__I —IL ! 1 —! !_
i ECCPART|15E AV HII
50 — - 1T - — =_ - ~ | _ - Fl H\-L L, 1 I'L""_'“'
mﬂwﬁpwwﬁd TN et G e At e BT -
n*wﬁﬁ_wuﬂ“HWﬂW#k»‘
30
10
0
1000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. 14 966 Chamber Data no. =@ B2
Dis. / Ant. 3m 91200 1-18G Ent. pol. HORIZONTAL
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX ST8SMHz
ENT 1+ANT 2
Ent Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 5785.00 2,84 4.05 34.39 24.31 BE.B1 &2.20 -18.61 Peak
2 B021.00 3€.90 5.80 34.8 40.43 18.24 &8.20 19.98 Peak
3 9942.00 B.8 5.85 34.2 39.8 50.25 &8.20 7.95 Peak
4 11570.00 3%.90 £.12 34.87 35.27 48,82 T74.00 27.38 Peak
5 14532.00 40.99 E&.29 34.48 B.B2 2.24 &8.20 15.98 Peak
& 17355.00 43.75 T.77 34.3¢6 33.10 50.28 &8.20 7.94 Peak
Remarks . Emiszion Lewel= Entenna Factor + Cable Loss - REmp Factor + Reading.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,

Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 83 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120Le\rel (dBuv/im) Date; 2020-06-23
110
ag 1
FCCPART 15E PEAK HII
L I - a FCCPART|15E AV
=z - 4 a1 " I o
¥ Mkmw"fw g o A e e
WW
30
10
0
1000 4000, G000, 2000, 10000, 12000, 14000, 16000. 18000
Fregquency (MHz)
Site no. : 14 966 Chamber Data no. =@ B3
Dis. / Ant. 3m 91200 1-18G Ent. pol. HORIZONTAL
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX S825MHz
ENT 1+ANT 2
Ent Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHz ) {dB/m) (4B} {dB) (AR {dBuV/m) {dPuV,/m) {dR)
1 5825.00 2.83 4,11 34.37 24.37 BE.94 &2.20 -18.74 Peak
2 8225.00 3€.90 5.54 34.79 41.04 48,89 T74.00 25.31 Peak
3 9942.00 B.20 5.85 34.2 39.89 50.33 &8.20 17.87 Peak
4 11650.00 3%.90 &.08 34,69 36.51 7.8 T74.00 26.20 Peak
5 15059.00 40.84 &.TT 34.58 T.88 50.81 8E.20 17.29 Peak
[ 17475.00 44.70 T.89 34.35 33.82 52.08 8E.20 16.14 Feak
Remarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 20d4dB bkelow the official

limit are not reported.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,

Houjie, Dongguan,Guangdong,China
EST Technology Tel-+36-763-03081858

Fax:+56-769-53081578

Data: 84 File: VEmc-966-1'test data\2020\RPZ\ZHAOYANG\H3P3100G.EMG (268)
120 Level (dBu\/m) Date: 2020-06-23
110
80 1

FCIL“F‘AHT 15E PEAK Hll

ol Ty et LA —

FCCPART|15E AV I%'Ji

— = . —— -z [ 4" =
50 3
30
10
0
1000 4000, G000, 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site no. : 1# 966 Chamber Data no. @ 84
Dis. / Ant. : 3m 120D 1-18G Int. pol. : VERTICHE
Limit : FCCPRRT 15E PERK NII
Env. / Ins. : Temp:27.3";Humiz54%;Pres=s:101.52kPa
Engineer : Carlaos
EOT : Halo Smart Speaker
Power : AC 120V/e0Hz
M/N : H5P3100&
Test Mode : IEEE 202.1lac VHT20 TX 5B25MHz
LNT 1+RNT 2
Ant. Cable Amp Emission
Freqg. Factor Loss Factor Reading Level Limits Margin Remark
{MHz) {dB/m) (dB) {dB) {dBuV) {dBuV,/m) {dBuV,/m) [{=1=}]
1 5825.00 2.83 4.11 34.37 85.84 BE.41 g8.20 -20.2 Peak
2 9574.00 38.66 5.80 34.22 40,32 50.56 88.20 17.684 Peak
3 11&50.00 39.30 £.08 34,89 36.30 47.54 74.00 28.41 Peak
4 14209.00 41.08 €.68 34.38 7.39 50.77 &8.20 17.43 Peak
5 15144.00 40.75 g.71 34.54 7.51 50.43 &8.20 17.77 Peak
& 17475.00 44.70 7.85 34.35 32.71 50.95 &8.20 17.25 Peak

1. Emission Level= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewel.
3. The emission lewels that are 20d4B below the official

limit are not reported.

Remarks:

Note:
1. The amplitude of 18 GHz to 40GHz spurious emission that is attenuated by more than 20dB
below the permissible limit has no need to be reported.
2. All test mode had been pre-test, only Low/Middle/High Channel of the worst case
modulation mode was reported
EST Technology Co.,Ltd Report No. ESTE-R2009035 Page 113 of 158
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FCC ID: HLZSP3100

Band Edge
Chilingxiang. Qishantou, Santun,
Houjie, Dongguan,. Guangdong, China
EST Technology Tel-+B6-763-03081868
Fax+86-769-83081878
Data: 85 File: Emc-966-1\test datal20200RFZZHAOYANGH3IP3100G.EMG (268)
120Level (dBu\ fm) Date; 2020-06-20
110
2
70 FCOPART L5 [PEAK HII
%0 "’J W
30
10
04500 4600. 4700. 4800. 4900. 5000. 5100. 5200.5250
Frequency (MHz}
Site no. : 1§ 966 Chamber Data no. : BS
Dis. / Ant. : 3m 91200 1-18G Ent. pol. : HORIZONTRL
Limic : FCCPRRT 15E FERK NIT
Enwv. / Ins. : Temp:27.3" ;Humi:54%;Press:101.52kFa
Engineer : Carlos
EUT : Halo Smart Speaker
Power : RC 120V/e0H=z
M/N : HSP3100G
Test Mode : IEEE E802.llac VHT20 TX S180MH=z
ENT 1+RNT 2
Int. Cable Ampy Emizsion
Fred. Factor Loss Factor Reading Lewvel Limits Margin Remark
(MHz) (dB/m) (dB) (dB) (dBuv) {dBuV/m) (dBuV/m) {dB)
1 5150.00 32.13 3.50 34.84 43.57 44 .56 &8.20 23.684 Feak
2 5178.00 32.20 3.52 34.83 BB.8BE B9.597 B.20 -21.77 Feak
Remarks: 1. Emission Level= REntenna Factor + Cable Loss - RBmp Factor + Reading.

1

2. Margin= Limit - Emission Lewvel.

3. The emission lewels that are 20dB below the official
limit are not reported.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,

Houjie. Dongguan. Guangdong, China
EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 86 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120Le-\rel {dBuVim} Date; 2020-06-20
110
2
a0 [
70 FC DﬂRTFHLD AR
50 152
; . . .WWMMMJ iy
30
10
04500 4600, 4700, 4200, 4900, 5000, 5100. 5200. 5250
Fregquency (MHz)
Site no. 14 966 Chamber Data no. :@ B6
Dis. / RAnt. 3m  RNT9120D 1-18G Ent. pol. : VERTICE
Limit : FCCERRT 15E PERK NII
Env. / Ins. : Temp:27.3";Humi:54%;Press:101.52kPa
Engineer : Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode IEEE #02.l1lac VHTI20 TX S120MHz
ENT 1+ANT 2
Ent Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHz ) {dB/m) (4B} {dB) (AR {dBuV/m) {dPuV,/m) {dR)
1 5150.00 3 3 3.50 34.64 46.25 47.24 &8.2 20.96 Peak
2 5175.75 32.20 3.52 34.63 91.8 92.98 &8.20 -24.78 Peak

Remarks:

1. Emission Lewel= Antenna Factor + Cable Loss - Amp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3

. The emission lewvels that are 204dB below the official
limit are not reported.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Fax +BE-7RA-B3081 575
Data: 87 File: \Emc-966-1\test datal2020\RFZ:ZHAOYANGH3P3100G.EMG (268)

120 Level {dBuVim) Date; 2020-06-20
110
1
90 /"‘ \
70 ] L“m I FCCPART 15E[PEARHIT
M H"«‘uﬂf , FCCPART 15E AV HII
500 aaitl i
o dpres T MWWWW
30
10
0
5250 5280, 5300, 5320, 5340, 5360, 5380, 5400, 5420, 5440, 5460
Fregquency (MHz)
Site no. : 14 966 Chamber Data no. =@ 87
Dis. / Ant. : 3m  ANT9120D 1-1&8G Ant. pol. : VERTICAL
Limit : FCCPART 15E PERK NII
Env. / Ins. : Temp:27.3";Humi:54%;Press:101.52kPa
Engineer : Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H : H5P3100G
Test Mode : IEEE B202.l1lac VHT20 TX 5320MH=z
BENT 1+ANT 2
Ent Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MH=z) {dB/m) (dB) {dB) {dBuV) {dBuV/m) {dBuV,/m) {dB)
1 5324.55% 32.50 3.60 34.57 2.7 94.2 68.20 -26.03 Peak
2 5350.00 32.57 3.62 34.56 41.350 43.13 54.00 10.87 Everage
3 5350.00 32.57 3.62 34.56 54,56 56.1% &8.20 12.01 Peak
Remarks: 1. Emission Lewel= Antenna Factor + Cable Loss - BEmp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 20dB below the official

limit are not reported.

EST Technology Co.,Ltd
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,

Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+86-769-53081875
Data: 88 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120Le\rel (dBuv/im) Date; 2020-06-20
110
ag [uymplﬂ\
70 J | I FCCPART 15E[PEARHIT
| ’,H-M Mq FOCPART 15E AV Ml
50 T} Iﬂ' 1
M.M"‘Mw T ot pt g 4 B
30
10
G5250 5280, 5300, 5320, 5340, 5360, 5380, 5400, 5420, 5440, 5460
Fregquency (MHz)
Site no. 14 966 Chamber Data no. B8
Dis. / Ent. 3m  ANTS120D 1-18G Ant. pol. HORIZONTAL
Limit FCCPART 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H H5P3100G
Test Mode : IEEE B202.l1lac VHT20 TX 5320MH=z
BENT 1+ANT 2
Ent Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MH=z) {dB/m) (dB) {dB) {dBuV) {dBuV/m) {dBuV,/m) {dB)
1 5323.92 32.50 3.60 34.57 2e8.13 B9.66 68.20 -21.4¢ Peak
2 5350.00 57 3.62 34.56 358.43 40.06 54.00 13.94 Everage
3 5350.00 32.57 3.6 34.56 50.8 52.48 &8.20 15.7 Peak
Remarks: . Emiszion Lewvel= Antenna Factor + Cable Loss - Rmp Factor + Reading.

1
2. Margin= Limit - Emission Lewvel.
3

. The emission lewels that are 204dB below the official
limit are not reported.

ESL,
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 89 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level (dBuVim) Date: 2020-06-23
110
ag E
70 [ﬂ.\ ECCPART 16F PEAK MII
50 f L%
st e e s B o lu l‘*““‘.. bty bt sl A it L el e 4
30
10
G53505380. 5420, 54460, 5500, 5540, 5580, 5620, 5660, 5700.5725
Fregquency (MHz)
Site no. : 14 966 Chamber Data no. :@ 8%
Dis. / Ant. : 3m 91200 1-186 Ent. pol. : HORIZONTAL
Limit : FCCERRT 15E PERK NII
Env. / Ins. : Temp:27.3";Humi:54%;Press:101.52kPa
Engineer : Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H : HSP3100G
Test Mode : IEEE 802.l1lac VHTZ20 TX SS500MHz
ENT 1+ANT 2
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MH=z ) {dB/m) (dB)} {dB) {dBuv) {dBuV/m) {dBuV,/m) {dB)
1 5470.00 32.83 3.69 34.51 42.89 44.90 &2.20 23.30 Peak
2 5504.13 32.90 3.71 34.50 B4.78 BE.B9 &8.20 -18.69 Peak

Remarks: 1.

Emission Lewel= Antenna Factor
. Margin= Limit - Emission Lewel.
. The emission lewvels that are 204dB below the ocfficial

+ Cable Loss - Amp Factor + Reading.

limit are not reported.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 80 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level (dBuVim) Date: 2020-06-23
110
&
70 / \ HCCPART 15E PEAK M|
K
50 Y.& \.W\'
i " ﬂmwmw %wmejmmwmu
30
10
053505380. 5420, 54460, 5500, 5540, 5580, 5620, 5660, 5700.5725
Fregquency (MHz)
Site no. : 14 966 Chamber Data no. :@ 90
Dis. / Ant. : 3m  ANTS120D 1-18G Ant. pol. : VERTICAL
Limit : FCCERRT 15E PERK NII
Env. / Ins. : Temp:27.3";Humi:54%;Press:101.52kPa
Engineer : Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H : HSP3100G
Test Mode : IEEE 802.l1lac VHTZ20 TX SS500MHz
ENT 1+ANT 2
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MH=z ) {dB/m} (dB) {dB) {dBuv) {dBuV/m) {dBuV,/m) {dB)
1 5470.00 0.00 3.69 34.51 79.77 48.95 &2.20 19.25 Peak
2 5498.50 32.90 3.71 34.50 92.47 94,58 &8.20 -26.38 Peak

Remarks: 1.

Emiszion Lewel= Antenna Factor + Cable Loss - Rmp Factor + Reading.

. Margin= Limit - Emission Lewel.
. The emission lewvels that are 204dB below the ocfficial

limit are not reported.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 91 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level (dBuVim) Date; 2020-06-23
110
1
ag
70 | FCCPART 15E PEAKHIL
FCCRART 15E AV|MI
50
M" WMWWWWM
30
10
U5725 6000, 6200, 6400, G600, 6800, 000, 7250
Fregquency (MHz)
Site no. 14 966 Chamber Data no. :@ 91
Dis. / RAnt. 3m 91200 1-18G Ent. pol. : VERTICE
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX S825MHz
ENT 1+ANT 2
Ent Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHZ) {dB/m) (4B} (dB) {dBuV) {dBuV,/m) {dBuV,/m) {dB)
1 5831.7 32.83 4,11 34.37 Ba.71 91.28 &2.20 -23.08 Peak
2 S850.00 32.83 4.13 34.3¢6 47.29 49,89 &8.20 18.31 Peak

Remarks:

. The emission lewvels that are 204dB below the official
limit are not reported.

1. Emission Lewel= Antenna Factor + Cable Loss - Amp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3

ES
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Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China

EST Technology Tel-+B6-763-83001888
Faw+BR-7RA-33081878
Data: 52 File: "Emc-966-1\test data\20200RFZZHAOYANGHIPI100G.EMG (2G8)
120 Level (dBuVim) Date; 2020-06-23
110
90 11
70 FCCPART 15E PEAKNIL
FCCRART 15E AV|MI
50
— MWW B e o au T e S TSR, ST e A SV Ay ey
30
10
05725 6000, 6200, 6400, G600, 6800, 000, 7250
Fregquency (MHz)
Site no. 14 966 Chamber Data no. :@ 92
Dis. / Ant. 3m 91200 1-18G Ent. pol. HORIZONTAL
Limit FCCERRT 15E PERK NII
Env. / Ins. Temp:27.3";Humi:54%;Fress:101.52kPa
Engineer Carlos
EUT : Halo Smart Speaker
Power : RC 120V/&0H=z
M/H HSP3100G
Test Mode : IEEE £802.l1lac VHTI20 TX S825MHz
ENT 1+ANT 2
Ent Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Remark
{MHz ) {dB/m) (4B} {dB) (AR {dBuV/m) {dPuV,/m) {dR)
1 S818.03 32.84 4.09 34.37 B5.63 BE.19 &2.20 -19.99 Peak
2 5850.05 32.83 4.13 34.3¢6 47.54 50.14 &8.20 18.08& Peak

Remarks: . Emission Lewel= Antenna Factor

1
2. Margin= Limit - Emission Lewvel.
3

+ Cable Loss - Amp Factor + Reading.

. The emission lewvels that are 204dB below the official

limit are not reported.

EST Technology Co.,Ltd
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IEEE 802.11a 5745MHzMHz

Spectrum I u_f-_? I

Ref Level 29.00 dBm @ RBW 1 MHz
Att 45dE  SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@® 1Pk Max
Limit ¢heck r PARS M1i[1] 9.74 dBm
Line Band4 Emisgion / PAES |'| 5.743000 GHz
20 dem 7
,J %
~ M1 T
10 dBm — * -

0 dBm // ,{‘J\N\\ \\'
AT \

7 J_y\J.F" b
Bsnde Emicsion S M \“‘"\,,-\ \

! S5 Fé
FT R R M DA ALt o haidd

-40 dBm

-S0 dBm

-60 dBm

Start 5.6 GHz 691 pts

Stop 5.975 GHz
1 Measuring... =i==iﬁ é y

IEEE 802.11a 5825MHzMHz

Spectrum I u_f-_? I

Ref Level 29.00 dBm @ RBW 1 MHz
Att 45dE  SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@® 1Pk Max
Limit ¢heck r PARS M1i[1] 8.12 dBm
Line Band4 Emisgion / PAES |'| 5.823320 GHz
20 dBm 7
,J %
~1 Tos
10 dBm ML

0 dem / P)\ \\'
-10 dém v ( ]
-20 dem I \\ \\\

o \\
Bands Emission // JM M \
-30 dB Poa | Al jv‘ POy I Y |

T A W N A, .
P e PP A i L A gE e = ol L e e m

-60 dBm

Start 5.6 GHz 691 pts

Stop 5.975 GHz
1 Measuring... iiiiiﬁ: é y
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IEEE 802.11n HT20 5745MHz

Spectrum I u_f-_? I

Ref Level 29.00 dBm @ RBW 1 MHz

Att 45dB  SWT 1ms @ VBW 3 MHz Mode Auto Sweep
® 1Pk Max

Limit ¢heck r PARS M1i[1] 7.14 dBm
Line Band4 Emisgion / PAES |'| 5.752770 GHz
20 dBm 7 L

~ T
10 dBm A .

0 dBm // i \\'

] \
=10 dBm .

-20 dBm

7 X
Band4 Emission / % X
-ﬁ?—&ﬂ[ﬁrﬁ'\ | " o PP TR "8 LI V9T WY (PP (OO PP B0 T PP

PR PP B PR W 1 1)
P e P ey L bt -

-40 dBm

-S0 dBm

-60 dBm

Start 5.6 GHz 691 pts

Stop 5.975 GHz
1 Measuring... =i==iai é y

IEEE 802.11n HT20 5825MHz

Spectrum I u_f-_? I

Ref Level 29.00 dBm @ RBW 1 MHz
Att 45dB  SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@® 1Pk Max
Limit ¢heck r PARS M1i[1] 6.46 dBm
Line Band4 Emisgion / PAES |'| 5.818980 GHz
20 dBm 7 L
_’/'/ T
10 dBém / I‘F‘ \\\
0 dém / ’W\ "
-10 dBm : <
-20 dBm .

7 S
Band4 Emission WM"J \W«m \
L ol o PO ¥ APV PRPUPTIN o FTRPIRORY [ IS0, 7, s )

Pt M I LA S
T L TN s i U T o

-40 dBm

-S0 dBm

-60 dBm

Start 5.6 GHz 691 pts

Stop 5.975 GHz
1 Measuring... msé y
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IEEE 802.11n HT40 5755MHz

Spectrum I u_f-_? I

Ref Level 29.00 dBm @ RBW 1 MHz
Att 45dE  SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@® 1Pk Max
Limit ¢heck r PARS M1i[1] 6.72 dBm
Line Band4 Emisgion / PAES |'| 5.749510 GHz
20 dem 7
,J %
~1 Tos
10 dBm i
/ )»-ljm My \\\
0 dém / l \ "
-10 dBm

-20 dBm = Taan A -
pandd Emission / M M \
! - P

-40 dBm

-S0 dBm

-60 dBm

Start 5.6 GHz 691 pts

Stop 5.975 GHz
1 Measuring... =i==iﬁ é y

IEEE 802.11n HT40 5795MHz

Spectrum I u_f-_? I

Ref Level 29.00 dBm @ RBW 1 MHz

Att 45dE  SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@® 1Pk Max

Limit ¢heck r PARS M1i[1] 6.25 dBm
Line Band4 Emisgion / PAES ‘\ 5.803780 GHz

20 dBm _,f L
10 dBm 7 = fett .

0 dBm / }‘U"W"‘le\ \
-10 dem v J L \
-20 dem i 1‘ A

7 I.p\w’ i N AN
" £ A\
Band4 Emission X
A oux eaey . W e
n&@-\m«ﬂ v i

TR T T T e

-40 dBm

-S0 dBm

-60 dBm

Start 5.6 GHz 691 pts

Stop 5.975 GHz
1 Measuring... =i==iﬁ é y
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Att

Spectrum I

IEEE 802.11ac VHT20 5745MHz

(=

Ref Level 29.00 dBm

45 db

@ RBW 1 MHz
SWT 1ms & VBW 3 MHz

Mode Auto Sweep

@® 1Pk Max

Line
20 dBm

Limit ¢heck
Band4 Emisg

ion

o

/ PABS

.‘Il[l]‘\

6.91 dBm
5.738660 GHz

10 dBm

%

0 dBm

-10 dBm

-20 dBm

Band4 Emi

7
SN J §

FIRTIDSS P10 RO TR W TTORPE AT Y | LT

-40 dBm

e AR TR

PP W P T [
e o

-S0 dBm

-60 dBm

Start 5.6

GHz

691 pts

L

Ref Leve
Att

Spectrum I

IEEE 802.11ac VHT20 5825MHz

Stop 5.975 GHz
Measuring... =i==iﬁ é y
<

(=

| 29.00 dBm
45 db

@ RBW 1 MHz
SWT 1ms & VBW 3 MHz

Mode

Auto Sweep

@® 1Pk Max

Limit

20 dBm

Line Band4 Emisg

Gheck

ion

r A

/ PABS

.‘Il[l]‘\

5.87 dBm
5.818980 GHz

10 dBm

%

0 dBm

-10 dBm

|

-20 dBm

M\ %
|

Band4 Emis

S0 ERISSION, 3

LAJJMI lﬂ&ﬂ_ \
L sl At idl
- A 4

-40 dBm

_3 " I e
o U B AT I A R T ey Tt ot

-S0 dBm

-60 dBm

Start 5.6 GHz

691 pts

L

Stop 5.975 GHz
Measuring... =i==iﬁ é y
<
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IEEE 802.11ac VHT40 5755MHz

Spectrum I u_f-_? I

Ref Level 29.00 dBm @ RBW 1 MHz
Att 45dB  SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@® 1Pk Max
Limit ¢heck r PARS M1i[1] 1.79 dBm
Line Band4 Emisgion / PAES |'| 5.752230 GHz
20 dBm 7 L
A T~
10 dBm - .
\
// M1 \\
o dBm e UMI ,
[ \
-10 dBm N
/ \ \,
\\
-20 dBm - —
. / A
Band4 Emission / =
i S (9 N TR A e D 151 W A 2 W TP I
AR A ety o hf: -t ettt
-40 dBm
-50 dBm
-60 dBm
Start 5.6 GHz 691 pts

Stop 5.975 GHz
1 Measuring... =i==iai é y

IEEE 802.11ac VHT40 5795MHz

Spectrum I u_f-_? I

Ref Level 29.00 dBm @ RBW 1 MHz
Att 45dB  SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@® 1Pk Max
Limit ¢heck r PARS M1i[1] 0.88 dBm
Line Band4 Emisgion / PAES |'| 5.808660 GHz
20 dBm 7 L
A T~
10 dBm - .
7 \

M1
0 dem / ! S \\

-10 dBm

-20 dBm

¥ J L 5
/ N
\
" A 5 WA blo g

puus il boadton pd ot liloti by snd L

-S0 dBm

-60 dBm

Start 5.6 GHz 691 pts

Stop 5.975 GHz
1 Measuring... msé y
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IEEE 802.11ac VHT80 5775MHz

Spectrum I TI

Ref Level 29.00 dBm & RBW 1 MHz
Att 45de SWT 1ms @ YBW 3 MHz Mode Auto Sweep
@® 1Pk Max
Limit ¢heck r PARS M1i[1] -1.79 dBm
Line Band4 Emisgion fll PAES |'| 5.792380 GHz
20 dBm 7 L
A I~
10 dBm ~ .

- / b

| C e \

-20 dBm

7 N
pands Emission JJ \N Nl

_3g d coal oy PRI TR il PO BTG PR £ el
| A0 BTt T e v e et -

it ~ ™

-40 dBm

-S0 dBm

-60 dBm

Start 5.6 GHz 691 pts

Stop 5.975 GHz
L Measuring... mﬁ“ y

All modulations are all tested ,only worse case is reported
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18000MHz-40000MHz

Pass
Note: The amplitude of spurious emission that is attenuated by more than 20dB below the permissible

limit has no need to be reported.
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7. FREQUENCY STABILITY
7.1. Limit

Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an

emission is maintained within the band of operation under all conditions of normal operation as
specified in the operational description.

7.2. Test Setup

Temperature Chamber

Spectrum analyzer EUT

WANE

Att.

Variable Power Supply

7.3. Spectrum Analyzer Setting

Spectrum Parameters Setting
RBW 10KHz
VBW 10KHz
Span 200KHz
Sweep Time Auto
Detector PEAK
Trace Mode Max Hold
X EST Technology Co., Ltd Report No. ESTE-R2009035
EST,,
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7.4. Test Procedure

For measurement frequency stability under temperature variation :

°opoos

=H

Supply the EUT with a nominal ac voltage or install a new or fully charged battery in the EUT.
Turn the EUT OFF and place it inside the environmental temperature chamber.

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 7.3.

Set the temperature control on the chamber to the Specified temperature and allow the oscillator
heater and the chamber temperature to stabilize.

Turn the EUT ON with the rated voltage, and the EUT transmit continuously with maximum
output power.

Record the operating frequency at startup, and at 2 minutes, 5 minutes, and 10 minutes after the
EUT is energized.

Repeat step d through step f to measured the temperature form -20°C to +50°C in 10°C steps.

For frequency stability under voltage variation:

o0 o

Supply the EUT with a nominal ac voltage or install a new or fully charged battery in the EUT.
Turn the EUT OFF and place it inside the environmental temperature chamber.

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 7.3.

Unless otherwise specified, set the temperature control on the chamber to the ambient room
temperature (+15°C to +25°C) and allow the oscillator heater and the chamber temperature to
stabilize.

Turn the EUT ON with the rated voltage, and the EUT transmit continuously with maximum
output power.

Record the operating frequency.

Repeat step d through step f to measured the varied from 85% to 115% of the rated voltage.
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7.5. Test Result

) Measurement
Voltage Temperature Time Frequency Error
Frequency (MHz) (V)g ?C) (minutes) Value d (pprr}I)
(MHz)
0 5179.9840020 -3.09
2 5179.9840090 -3.09
120 >0 5 5179.9840040 -3.09
10 5179.9840000 -3.09
0 5179.9840080 -3.09
2 5179.9840060 -3.09
120 40 5 5179.9840070 23.09
10 5179.9840010 -3.09
0 5179.9840070 -3.09
2 5179.9840000 -3.09
120 30 5 5179.9840040 -3.09
10 5179.9840080 -3.09
0 5179.9840080 -3.09
2 5179.9840020 -3.09
120 20 5 5179.9840030 -3.09
10 5179.9840090 -3.09
0 5179.9840060 -3.09
5180 120 10 2 5179.9840090 -3.09
5 5179.9840060 -3.09
10 5179.9840030 -3.09
0 5179.9840090 -3.09
120 0 2 5179.9840000 -3.09
5 5179.9840000 -3.09
10 5179.9840010 -3.09
0 5179.9840040 -3.09
2 5179.9840000 -3.09
120 -10 5 5179.9840090 -3.09
10 5179.9840080 -3.09
0 5179.9840070 -3.09
2 5179.9840070 -3.09
120 -20 5 5179.9840050 -3.09
10 5179.9840020 -3.09
120 20 / 5179.9840040 -3.09
102 20 / 5179.9840070 -3.09
138 20 / 5179.9840080 -3.09
MAX Frquency Error(ppm) -3.09
EST Technology Co., Ltd Report No. ESTE-R2009035 Page 131 of 158
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. Measurement
Voltage Temperature Time Frequency Error
Frequency (MHz) (V) C) (minutes) Value (ppm)
(MHz)
0 5319.9810070 -3.57
2 5319.9810060 -3.57
120 30 5 5319.9810070 -3.57
10 5319.9810070 -3.57
0 5319.9810070 -3.57
2 5319.9810070 -3.57
120 40 5 5319.9810000 3.57
10 5319.9810060 -3.57
0 5319.9810000 -3.57
2 5319.9810030 -3.57
120 30 5 5319.9810000 -3.57
10 5319.9810020 -3.57
0 5319.9810090 -3.57
2 5319.9810000 -3.57
120 20 5 5319.9810000 -3.57
10 5319.9810010 -3.57
0 5319.9810080 -3.57
5320 120 10 2 5319.9810040 -3.57
5 5319.9810000 -3.57
10 5319.9810030 -3.57
0 5319.9810050 -3.57
120 0 2 5319.9810020 -3.57
5 5319.9810060 -3.57
10 5319.9810020 -3.57
0 5319.9810050 -3.57
2 5319.9810070 -3.57
120 10 5 5319.9810080 -3.57
10 5319.9810080 -3.57
0 5319.9810020 -3.57
2 5319.9810040 -3.57
120 -20 5 5319.9810030 -3.57
10 5319.9810000 -3.57
120 20 / 5319.9810090 -3.57
102 20 / 5319.9810030 -3.57
138 20 / 5319.9810010 -3.57
MAX Frquency Error(ppm) -3.57
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Frequency (MHz) Voltage | Temperature Time Mea\s;lrﬁznent Frequency Error
(V) (C) (minutes) (MHz) (ppm)
0 5499.9830040 -3.09
2 5499.9830070 -3.09
120 30 5 5499.9830020 -3.09
10 5499.9830040 -3.09
0 5499.9830000 -3.09
2 5499.9830050 -3.09
120 40 5 5499.9830090 -3.09
10 5499.9830030 -3.09
0 5499.9830080 -3.09
2 5499.9830020 -3.09
120 30 5 5499.9830050 -3.09
10 5499.9830010 -3.09
0 5499.9830080 -3.09
2 5499.9830000 -3.09
120 20 5 5499.9830070 -3.09
10 5499.9830070 -3.09
0 5499.9830000 -3.09
5500 120 0 2 5499.9830000 -3.09
5 5499.9830080 -3.09
10 5499.9830060 -3.09
0 5499.9830070 -3.09
120 0 2 5499.9830090 -3.09
5 5499.9830030 -3.09
10 5499.9830020 -3.09
0 5499.9830060 -3.09
2 5499.9830090 -3.09
120 -10 5 5499.9830040 -3.09
10 5499.9830000 -3.09
0 5499.9830060 -3.09
2 5499.9830090 -3.09
120 -20 5 5499.9830030 -3.09
10 5499.9830080 -3.09
120 20 / 5499.9830060 -3.09
102 20 / 5499.9830020 -3.09
138 20 / 5499.9830090 -3.09
MAX Frquency Error(ppm) -3.09
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Frequency (MHz) Voltage | Temperature Time Mea\s;lrﬁznent Frequency Error
(V) (C) (minutes) (MHz) (ppm)
0 5744.9830050 2.96
2 5744.9830000 2.96
120 >0 5 5744.9830090 2.96
10 5744.9830050 2.96
0 5744.9830070 2.96
2 5744.9830020 2.96
120 40 5 5744.9830050 2.96
10 5744.9830050 -2.96
0 5744.9830070 2.96
2 5744.9830000 2.96
120 30 5 5744.9830030 2.96
10 5744.9830040 2.96
0 5744.9830020 2.96
2 5744.9830000 2.96
120 20 5 5744.9830050 2.96
10 5744.9830090 2.96
0 5744.9830090 2.96
5745 120 0 2 5744.9830000 2.96
5 5744.9830000 2.96
10 5744.9830030 2.96
0 5744.9830070 2.96
120 0 2 5744.9830040 2.96
5 5744.9830030 2.96
10 5744.9830060 2.96
0 5744.9830050 2.96
2 5744.9830000 2.96
120 -10 5 5744.9830080 -2.96
10 5744.9830080 2.96
0 5744.9830050 2.96
2 5744.9830010 2.96
120 -20 5 5744.9830070 2.96
10 5744.9830060 2.96
120 20 / 5744.9830090 2.96
102 20 / 5744.9830000 2.96
138 20 / 5744.9830040 2.96
MAX Frquency Error(ppm) -2.96
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8. AC POWER LINE CONDUCTED EMISSIONS

8.1. Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level

dB(uVv) dB(uV)
150kHz| ~ [S00kHz 66 ~ 56* 56 ~ 46*

500kHz| ~ |SMHz 56 46

SMHz| ~ [30MHz 60 50

Notes:

1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

8.2. Test Setup

Yeartical Reference Ground Flane

40 cm | EUT I I Test Receiver

80 cm

LISN =

L Horizontal Raeferance Ground Plane

8.3. Spectrum Analyzer Setting

Spectrum Parameters Setting
RBW 9KHz
VBW 9KHz
Start frequency 150KHz
Stop frequency 30MHz
Sweep Time Auto
Detector QP/AVG
Trace Mode Max Hold

8.4. Test Procedure

a. The EUT was placed on a non-metallic table, 80cm above the ground plane.

b. The EUT Power connected to the power mains through a line impedance stabilization network.

c. Provides a 50 ohm coupling impedance for the EUT (Please refer the block diagram of the test
setup and photographs).

d. Setthe EUT transmit continuously with maximum output power.

e. Spectrum analyzer setting parameters in accordance with section 8.3.

f. The AC line are checked to find out the maximum conducted emission. In order to find the
maximum emission levels, the relative positions of equipment and all of the interface cables
shall be changed according to ANSI C63.10: 2013 on Conducted Emission Test.

g. Record the results in the test report.
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8.5. Test Result

Chilingxiang. Qishantou, Santun,
Houjie. Dongguan,Guangdong, China,
EST Technology Tel +86-763-830815

Feoc+B6-7B9-63061578

it

Data: 270 File: W\Emc-ce-2\Test Data\2020\Z\ZhaoYang.EMG (288)
a0 Level (dBuV) Date: 2020-09-01
5.0 FCC PART 158 QP
—
=
T FCC PART 158 AV
50.0 1
4.
35.0 T ; .
i L'
kg W\M'l"‘k \'}Nu T SN
20.0 ‘IU MM"A‘ wll gl M’H\"l a1 M bonaden b ol it
. U\,W T L M({, -
M J.w”"ﬁ'a‘-' Ay 'f% g™ T M
5.0
-10
N L 5 1 2 5 10 20 30
Trace: 262 Frequency (MHz)
Site no : 24CE Shield Room Data no. : 270
Env. / Ins. 3 Temp:25.4°C Humi:50% Press:101.50kPa LINE Phase : NEUTRLL
Limit : FCC ERRT 15B QB
Engineer : YYB
EUT : Halo Smart Speaker
Power : DC 16V From Rdapter Input AC 120V/60Hz
M/N : H5P3100G
Test Mode : TX Mode
LISN Cable Emission
Freq Factor Loss Reading Level Limits Margin Remark
(MHz) (dB} (dB} {dBu¥) {dBuv) {dBuv) {dB)
1 0.15 9. 64 G.EQ 9.24 28.57 S5E.00 27.43 Lverage
2 0.15 9. 64 9. 69 24.75% 44,12 66.00 21.88 Qe
3 0.1l6 9.64 9.69 6.34 25.67 55.34 25.867 Rverage
4 0.1l6 9.64 9.69 22.35% 41.92 £5.34 23.42 QF
5 0.18 9. 65 9.77 3.50 22.92 54.50 31.58 Everage
& 0.18 9. 65 9.77 23.24 42,66 64.50 21.8 Qe
7 0.21 9.65 9.8 1.56 21.05 53.36 32.31 Lverage
8 0.21 9. 65 9.B4 20.75 40.24 E3.36 23.12 QE
9 0.46 9. 69 9.92 4.7% 24.40 46.71 22.31 Everage
10 0.48 9.69 9.92 .92 B8.53 56.71 BE.lBE QF
11 T.77 9.63 10.04 3.31 22.98 50.00 27.02 Lverage
1z 7.77 9.63 10.04 10.53 30.20 &0.00 29.8 Qe
RBemarks: 1. Emission Lewel= LISN Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewel.
3. If the average limit is met when useing a quasi-peak detector,

the EUT shall be deemed to meet both limits and measurement
with average detector is unnecessary.
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Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China
EST Technology Tel-+B6-763-83001888

Fax+86-7649-83081678

Data: 272 File: "Emc-ce-2\Test Datal2020'Z\ZhaoYang.EMG (288)
80 Level (dBuV) Date: 2020-09-01
65.0 T FCC PART 15B QP
—
=
- FCC PART 158 AV
50.0 ~
i A
!
35.0 i
e EN
et N
20.0 [ “kfr I'Lﬁ.lllf'._ll W’W% U.UFK‘WM v PV il s I RIS, S
™
LVVW“WMMMMM . ..-,,,.,-i"‘“"w H‘-WWTMWM
5.0
10
A5 .2 R 1 2 5 10 20 30
Frequency (MHz
Trace: 271 ed Vi )
S5ite no : 24CE 5hield Room Data no. : 272
Env. / Ins. : Temp:25.4%C Humi:50% Press:101.50kPa LINE Phase : LINE
Limit : FCC PART 15BE QF
Engineer 1 YYB
EUT : Halo Smart Speaker
Power : DC 16V From RAdapter Input AC 120V/60H=z
M/H : HSPE3100&
Test Mode : TX Mode
LI3N Cable Emission
Freg. Factor Loss Reading Level Limits Margin Remark
(MHz) {dE) {dB) {dBuV) {dBuw) {dBuv) {dB)
1 0.15 9.68 9. 69 10.15 29.52 56.00 26.48 Everage
2 0.15 9.68 9. 69 25.63 45.00 &6.00 21.00 QF
3 0.17 9.68 9. 69 B.09 27.48& 55.21 27.75 Lverage
4 0.17 9.68 9. 69 22.12 41,49 £5.21 23.72 QE
5 0.21 g.70 9.8 7.07 26.61 53.3¢6 26.75 Everage
& 0.21 g9.70 9.8 20.14 39.68 €63.36 23.68 QE
7 0.31 9.73 9.92 £.41 26.086 49,97 23.91 Everage
B 0.31 9.73 9.92 13.8 33.45 59.97 28.52 QF
9 0.45 g9.77 9.92 15.8 35.56 46.8 11.33 Lverage
10 0.45 g9.77 9,92 19.70 39.39 SE.8 17.50 QE
11 T7.25 10.40 10.04 1.98 22.40 50.00 27.60 Everage
12 T7.25 10.40 10.04 B.43 B.B €0.00 31.13 QE

Remarks: 1. Emission Lewel= LISN Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewvel.
3. If the average limit is met when useing a quasi-peak detector,
the EUT shall ke deemed to meet both limits and measurement
with average detector is unnecessary.
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Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China
EST Technology Tel-+B6-763-83001888

Fax+86-7649-83081678

Data: 286 File: \Emc-ce-2Test Datal20201Z'ZhaoYang.EMG (288)
ggLevel (dBuv) Date: 2020-09-01
e R FCC PART 15B QP
-‘-‘_\-‘-‘-\_-\-‘—‘q_
FCC PART 15B AV
50.0 ~——

S—_—
35.0 ,W’D Wﬁ\"w
20.0\& (Vg Petrlig g _ \'%"'Mm‘“ .

%MNWMMWM“WW o MW

=
Y

LT

%
3
2
"*zf_x
,J

5.0
10
A5 .2 R 1 2 5 10 20 30
Trace: 255 Frequency (MHz)
S5ite no : 24CE 5hield Room Data no. : 286
Env. / Ins. : Temp:25.4°C Humi:50% Press:101.50kFa LINE Phase : NEUTRAL
Limic : FCC PRRT 15E QP
Engineer 1 YYB
EUT : Halo Smart Speaker
Power : DC 16V From RAdapter Input AC 240V/60H=z
M/H : HSP3100G
Test Mode : TX Mode
LI3N Cable Emission
Freg. Factor Loss Reading Level Limits Margin Remark
(MHz) {dE) {dB) {dBuV) {dBuw) {dBuv) {dB)
1 0.17 9.64 9.69 B.94 B.27 55.16 ?6.8 Average
2 0.17 9.64 9.69 22.351 41.8 65.16 23.32 QP
3 0.18 9.65 9.77 7.16 26.58 54.50 27.82 Average
4 0.18 9.65 9.77 22.30 41.72 &4.50 22.78 Qe
3 0.1% .65 g4.77 6.03 25.45 54,02 8.57 Average
[ 0.19 9.65 9.77 B.24 37.66 f4.02 26.36 Qe
7 0.21 9.65 9.8 4.71 24.20 53.40 29.20 Average
g 0.21 9.65 9.8 17.04 36.53 63.40 26.8 QP
9 T.21 9.57 10.04 5.64 25.25 50.00 24.75 Average
14 T.21 9.57 10.04 12.8 32.41 &0.00 27.55 Qe
11 T.6%9 9.682 10.04 6.92 26.58 50.00 23.42 Average
12 T7.69 9.62 10.04 13.44 33.10 &0.00 26.90 Qe

Remarks: 1. Emission Lewel= LISN Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewvel.
3. If the average limit is met when useing a quasi-peak detector,
the EUT shall ke deemed to meet both limits and measurement
with average detector is unnecessary.
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FCC ID: HLZSP3100

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan. Guangdong, China
EST Technology Tel-+B6-763-83001888

Fax+86-7649-83081678

Data: 288 File: "Emc-ce-2\Test Datal2020'Z\ZhaoYang.EMG (288)
80 Level (dBuV) Date: 2020-09-01
65.0 T FCC PART 15B QP
—
=
500“““ FCC PART 158 AV
O ) ~
IC
35.0 \jl \} \Ilhl"“’&.l\ 'ﬁ‘ﬁ,
fJ J\ﬁtﬁ pV\rﬂ wa*ﬁ1 ﬂmb
20.0 rﬂuﬂl‘ Ul .|I| L m k Ulllj| ! L.F-'-.u Wf ! “ﬂh b “‘""ﬁuw‘ ;
| Wm ol v "
i I P AP b g
5.0
10
A5 .2 R 1 2 5 10 20 30
Trace: 257 Frequency (MHz)
S5ite no : 24CE 5hield Room Data no. : 288
Env. / Ins. : Temp:25.4%C Humi:50% Press:101.50kPa LINE Phase : LINE
Limit : FCC PART 15BE QF
Engineer 1 YYB
EUT : Halo Smart Speaker
Power : DC 16V From RAdapter Input AC 240V/60H=z
M/H : HSPE3100&
Test Mode : TX Mode
LI3N Cable Emission
Freg. Factor Loss Reading Level Limits Margin Remark
{MHz) {dB) {dB) {dBuV) {dBuwv) {dBuwv) {dB)
1 0.17 9.68 9. 69 14.63 34.00 55.21 21.21 Everage
2 0.17 9.68 9. 69 23.95 43.32 65.21 21.8 QF
3 0.1%9 9.69 9.77 14.59 34.05 54.02 19.97 Lverage
4 0.19 9.69 9.77 22.95 42,41 £4.02 21.61 QE
5 0.22 g.70 9.8 12.1¢% 31.70 53.01 21.31 Everage
& 0.22 g9.70 9.8 19.93 39.47 63.01 23.54 QE
7 0.45 9.77 9.92 15.93 35.62 46.8 11.18 Everage
B 0.45 9.77 9.92 19.5¢ 39.25 SE.8 17.55 QF
9 0.48 g9.78 9.92 12.8 32.54 46.41 13.8 Lverage
10 0.48 g.78 9,92 15.1%9 34.8 5E.41 21.52 QE
11 T7.18 10.42 10.03 4,68 25.13 50.00 24.8 Everage
12 T7.18 10.42 10.03 11.03 31.48 €0.00 B.52 QE

Remarks: 1. Emission Lewel= LISN Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewvel.
3. If the average limit is met when useing a quasi-peak detector,
the EUT shall ke deemed to meet both limits and measurement
with average detector is unnecessary.
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9. ANTENNA REQUIREMENTS

9.1. Limit

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to
comply with the provisions of this section. The manufacturer may design the unit so that a broken
antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector
is prohibited. This requirement does not apply to carrier current devices or to devices operated
under the provisions of §§15.211, 15.213, 15.217, 15.219, 15.221, or §15.236. Further, this
requirement does not apply to intentional radiators that must be professionally installed, such as
perimeter protection systems and some field disturbance sensors, or to other intentional radiators
which, in accordance with §15.31(d), must be measured at the installation site. However, the
installer shall be responsible for ensuring that the proper antenna is employed so that the limits in
this part are not exceeded.

9.2. Test Result

The antennas used for this product is intermal antenna ,so compliance with antenna requirements.
( Please refer to the EUT photo for details)
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10. TEST SETUP PHOTO
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11. EUT PHOTO

External Photos
M/N: HSP3100G
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External Photos
M/N: HSP3100G
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FCC ID: HLZSP3100

External Photos
M/N: HSP3100G
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External Photos
M/N: HSP3100G
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External Photos
M/N: HSP3100G
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Internal Photos
M/N: HSP3100G
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Internal Photos
M/N: HSP3100G
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Internal Photos
M/N: HSP3100G
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Internal Photos
M/N: HSP3100G
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Internal Photos
M/N: HSP3100G

e

|j|i-!

10 20 30 40 50 60 70 80 90 1(

o ‘H]“HH |‘| NARRRRRARRAN || L |'
ww g 0Z 0F Ov 0S 09 0L 08 06 (Q| 0k 0Z O

STALC®

(=]
N
Q.
0
o
M~
(=]
({e]
o
L
o
A~ g
o
o
, <=
N
| = B
o

STALC®

Ol

EST Technology Co., Ltd Report No. ESTE-R2009035 Page 152 of 158



FCC ID: HLZSP3100

Internal Photos
M/N: HSP3100G
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Internal Photos
M/N: HSP3100G
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Internal Photos
M/N: HSP3100G
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Internal Photos
M/N: HSP3100G
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Internal Photos
M/N: HSP3100G
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Internal Photos
M/N: HSP3100G
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End of Test Report
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