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1. EUT Information

Report No. : 4788623965.3-11
Applicant : ASUSTek Computer Inc.
Equipment Description: LED Projector
Model No. : S2
SerialNo. : 028
Series Model : S2E, S2C,S2M,S2Z

Model Difference :

The schematic and structure of each model is same, the only difference is that the name

of the model is different, but it will not affect the test result.

The number of Tx Antenna : 1
Max Antenna Gain : 3.40dBi
Mode : IEEE802.11n HT40
Type of Radio wave : G1D, D1D
[ Supply Voltage [" Modulation
Qoc ®Ac 100.00V {OOFDM (OBW<19MHz)
v #POFDM (OBW<19-38MHz)
A ODS (OBW<18MHz)
Voltage Condition
.Non—Extreme &xtreme oOther Modulation (OBW<18MHz)
Normal AC100V MEUT has
Normal-10% - #ANT Connector
Normal+10% - ©ONo ANT Connector distance -
["Band ["TEUT has
Ows2 OTPC Function
®Ws3 @No TPC Funciton

The worst-case data rate for each mode is determined to be as follows, based on preliminary
test of the chipset utilized in this radio.
All final tests were made at the Lowest Rate.

Factors
Other than for Power and ACP For Power
Cable Loss ATT/ Cable Loss ATT/
[MHZ] [dB] [dB] [dB] [dB]
Low Channel (Tx1)|5270 1.50 10.00 1.50 10.00
High Channel (Tx3) [5310 1.50 10.00 1.50 10.00

* Cable loss and ATT are not taken into account for ACP.
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2. TEST Result

2.1. Frequency Tolerance

Job No. 4788623965.3-11

Remarkl
Remark?2
[ DATA]
Voltage Freq. Result Tolerance | Tolerance Limit
[MHz] | [MHZ] [kHz] [ppm] [ppm]
AC100V 5270 5270.0082 8.2000 1.56 +20.0
5310 5310.0084 8.4000 1.58 +20.0

Tx1 Freg Nom
rur - APVT.D(201707),49091, = |||
L | RF [soe bc | | [ SENSE:INT] [ ALIGN AUTO | 01:38:46 PM Aug 24, 2018
[Center Freq 5.270008400 GHz i #Avg Type: RMS TRACE] ¥
NFE PNO: Close —+—  11ig: Free Run TYPEw
IFGain:Low #Atten: 40 dB peT|P NNNN
Cnt1 5270 008 178.882 Hz
19 gerdiv Ref 30.00 dBm 0.94 dBm
200
10.0
0.00 6
{
10,0
200
-300
-40.0
-50.0
60.0
Center 5.27000840 GHz Span 30.00 kHz
#Res BW 300 Hz #VBW 300 Hz Sweep 265.5 ms (1001 pts)
IMSG ISTATUS
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Tx3_Freqg Nom

b V7 0(201707), 49001, ==
| RF |s0q oc | | [ SENSE:INT] [ ALIGN AUTO | 01:53:43 PM Aug 24, 2018

[Center Freq 5.310008400 GHz | #Avg Type: RMS TRACE[T[23 575 6

n Trig: Free Run TYPE| W
NFE PNO: Close -—+— oer|P 1

IFGain:Low #Atten: 40 dB

Cnt1 5 310 008 396.411 HZ
1L%gB.rdiv Ref 30.00 dBm 0.70 dBm

I

Center 5.31000840 GHz Span 30.00 kHz
#Res BW 300 Hz #VBW 300 Hz Sweep 265.5 ms (1001 pts)
MsG |STATUS|
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2.2. Occupied Bandwidth

Job No. 4788623965.3-11
Remarkl
Remark2
[ DATA]
99% Occupied Frequency Bandwidth
Voltage Freq. Result Limit
[MHz] [MHz] [MHz]
AC100V 5270 36.1960 38
5310 36.2420 38
Tx1 990BW_Nom _
ey ectrus - APV7.0(201707),49081, ==
L [ RF [s0Q bpc | [ [ SENSE:INT] | ALIGN AUTO [ 01:41:17 PMAug 24, 2018
\ICenter Freq 5.270000000 GHz ‘ Center Freq: 5.270000000 GHz Radio Std: None
NEE - Trig: FreeRun Avg|Hold: 10/10
‘ #FGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref 20.00 dBm
Log
10,0
0.00
10,0
-20.0
-30.0
-40.0
o0 it e -
| g
-50.0 r i
70 nl
Center 5.27 GHz Span 100 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.733 ms
Occupied Bandwidth Total Power 6.77 dBm
36.196 MHz
Transmit Freq Error 95.147 kHz % of OBW Power 99.00 %
x dB Bandwidth 43.44 MHz x dB -26.00 dB
IMSG 1% v ISTATUS
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Tx3 990BW_Nom —
' Keysight Spectn = APV7.0(201707),49081, [E=Rr=n
L ]

RF |s0Q pc | | [ SENSE:INT] | ALIGN AUTO [ 01:55:20 PM Aug 24, 2018
ICenter Freq 5.310000000 GHz ‘ Center Freq: 5.310000000 GHz Radio Std: None
NEE —». Trig: FreeRun Avg|Hold: 10/10
‘ #FGain:Low #Atten: 30 dB Radio Device: BTS

10 dB/div Ref 20.00 dBm
Log
10.0

0.00

-10.0
-20.0

-30.0

-40.0 e L FEUET
500 T i

-50.0

-70.0

Center 5.31 GHz

Span 100 MHz
#Res BW 300 kHz #VBW 300 kHz

Sweep 1.733ms

Occupied Bandwidth Total Power 7.40 dBm
36.242 MHz

Transmit Freq Error 77.509 kHz % of OBW Power 99.00 %
x dB Bandwidth 44.75 MHz x dB -26.00 dB

STATUS
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2.3.Unwanted Emission Strength (Normal Voltage)

Job No. 4788623965.3-11

Remark1
Remark?2
[ DATA]
Voltage Freq. Freq. SIA Cable Atten. Result Result Limit Remark
Reading Loss Loss
[MHz] [MHz] [dBm] [dB] [dB] [dBm] [uw] [uw]

AC100V 5270 886.00 -61.52 1.50 10.00 -50.02 0.010 2.500 |1
3860.00 -57.01 1.50 10.00 -45.51 0.028 2.500 |1

6008.00 -57.17 1.50 10.00 -45.67 0.027 2.500 |42

8225.00 -57.75 1.50 10.00 -46.25 0.024 2.500 |e2

13729.00 -57.11 1.50 10.00 -45.61 0.027 2.500 |#2

19342.00 -55.86 1.50 10.00 -44.36 0.037 2.500 |#2

25640.00 -54.20 1.50 10.00 -42.70 0.054 2.500 |¢2

5310 914.30 -60.88 1.50 10.00 -49.38 0.012 2.500 |1

3843.00 -57.38 1.50 10.00 -45.88 0.026 2.500 |1

5371.00 -53.66 1.50 10.00 -42.16 0.061 2.500 |1

5375.00 -53.78 1.50 10.00 -42.28 0.059 2.500 |1

13913.00 -58.16 1.50 10.00 -46.66 0.022 2.500 |#2

19996.00 -56.83 1.50 10.00 -45.33 0.029 2.500 |#2

25610.00 -53.93 1.50 10.00 -42.43 0.057 2.500 |¢2

Sample Calculation :

Result = Reading + Cable Loss + Attenuator
+1:Freq Rangel (<5,100MHz)

42:Freq Range2 (> 5,400MHz)

This report shall not be reproduced except in full without the written approval of UL Verification Services (Guangzhou) Co., LTD. Songshan Lake Branch
Tel:+86 769 3381 7100




Tx1_SpuriousM_Nom

& o A

. Keysight Spectrum Analyzer - APvZ.0(201707),49091, [E=E[E=E
L [ RF [soe  bc | | [ SENSE:INT] | ALIGN AUTO [ 02:46:10 PM Sep 02, 2018
Marker 1 886.025000000 MHz . Avg Type: Log-Pwr TRACEIL 23 45 6
NFE PNO: Fast —+— 1rig: FreeRun TYPE[ My
IFGain:Low #Atten: 20 dB pet|? ]
Mkr1 886.0 MHz|
1948l Ref 10.00 dBm -61.52 dBm
il
0.0
200
0.0
-40.0
0.0
60.0 .
ot Ao tyitondibab i eude
-70.0
80,0
Start 0.0300 GHz Stop 1.0000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.040 ms (1201 pts)
IMSG |STATUS‘
TxL_SpuriousG1_Nom
. Keysight Spectrum Analyzer - Al 3 m L™ [E=E[E=E
L | RF [ soo” bc | [ SEnSE:INT] [ ALIGN AUTO 02:43:20 PM Sep 02, 2018
Marker 1 3.860000000000 GHz . Avg Type: Log-Pwr TRACEIL 23 45 6
NFE PNO: Fast —+— 1Mg: FreeRun TYRE| M
IFGain:Low #Atten: 20 dB pETI” '
Mkr1 3.860 GHz
19 gevdiv__ Ref 10.00 dBm -57.01 dBm
0.00
0.0
200
0.0
-40.0
0.0
60.0 .
o
70.0
-80.0
Start 1.000 GHz Stop 5.000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 6.720 ms (1201 pts)
IMSG |STATUS‘
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Tx1 SpuriousG2_Nom

s Keysight n 0(201707),49091, =8 |EEE=1
L | RF |soa oc | | [ SENSE:INT] [ ALIGN AUTO 02:44:26 PM Sep 02, 2018
Marker 3 8.224999999667 GHz . Avg Type: Log-Pwr TRACEIL 23 45 6
NFE PNO: Fast —+— 1Mg: FreeRun TYRE| M
IFGain:Low #Atten: 20 dB DT/
Mkr3 8.225 GHzZ|
19geidly__Ref 10.00 dBm -57.75 dBm
0.00
-10.0
200
300
-40.0
500 03
600 S A < . o reomril e N P
700
-80.0

Start 5.000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Stop 10.000 GHz
Sweep 8.400 ms (1201 pts)

1 N f

ZiZ
-

L x ]
5.270 GHz
6.008 GHz
8.226 GHz

-4.96 dBm
-57.17 dBm
-57.75 dBm

FUNCTION FUNCTION WIDTH

i

STATUS.

Tx1 SpuriousG3_Nom

e Keysight S 7),49091,

=N~

[soe  bc

SENSE:INT|

ALIGN AUTO

02:44:53 PM Sep 02, 2018

L | RF
Marker 1 13.729

]

0o oc |
166666667 GHz
NFE

PNO: Fast

IFGain:Low #Atten: 20 dB

—»— Trig: Free Run

Avg Type: Log-Pwr TRACE 3456

TYPE| M

peT|?

10 dBidiv. - Ref 10.00 dBm
Log

Mkr1 13.729 GHz
-57.14-dBm

Start 10.000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Stop 15.000 GHz
Sweep 8.400 ms (1201 pts)

MSG

TsTATUs ]
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Tx1 SpuriousG4_Nom

o Keysight 0(201707),49091, [E=E[E=E
L RF 500 . DC | [ SENSE:INT] [ ALIGN AUTO [ 02:45:25PM Sep 02, 2018
Marker 1 19.341666666667 GHz ) Avg Type: Log-Pwr TRACE[TD 345 6
NFE PNO: Fast —+— 1rig: FreeRun TYPE[ My
IFGain:Low #Atten: 20 dB DT/ ]
Mkr1 19.342 GHz
10 dBidiv Ref 10.00 dBm -55.86 dBm
0.00
0.0
200
0.0
-40.0
500 .
ED”WM. T i e \ i LA AR s A
70.0
-80.0
Start 15.000 GHz Stop 20.000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 8.400 ms (1201 pts)
IMSG |STATUS‘
Tx1 SpuriousG5_Nom
o Keysight 5 7),49091, [E=E[E=E
L | RF [soe bc | | | sense:InT] [ ALIGN AUTO [ 02:45:52PM Sep 02, 2018
Marker 1 25.640000000000 GHz ) Avg Type: Log-Pwr TRACE] <56
NFE PNO: Fast —»—  1rig: FreeRun TYPE| MW
IFGain:Low #Atten: 20 dB DT/ ]
Mkr1 25.640 GHz
10 dBidiv Ref 10.00 dBm -54.20- dBm
0.00
0.0
200
0.0
-40.0
50.0 'y
v
B0.0 Jaft ), Iy Vit LI b S
70.0
-80.0
Start 20.000 GHz Stop 26.000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1201 pts)
IMSG |STATUS‘
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Tx3_SpuriousM_Nom

L Keysignt Spectram Analyzer - APY7.0@OI707),4009%, [E=E[E=E
L RF 500  DC SENSE:INT| [ ALIGN AUTO [ 02:50:22 PM Sep 02, 2018
Marker 1 914.316666667 MHz i Avg Type: Log-Pwr TRACE
NFE PNO: Fast -—»—  1rig: Free Run TYPE|M
IFGain:Low #Atten: 20 dB DT/ ]
Mkr1 914.3 MHz|
fodBidfv Ref 10.00 dBm -60.88 dBm
0.00
0.0
200
0.0
-40.0
-50.0
500 .
AT A
70,0
-80.0
Start 0.0300 GHz Stop 1.0000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.040 ms (1201 pts)
IMSG |STATUS‘
Tx3_SpuriousG1l Nom
e Keysight Spects Py ¥ b T
L [ RF [soe bc | [ SENSE:INT] [ ALIGN AUTO [ 02:47:39 PM Sep 02, 2018
Marker 1 3.843333333333 GHz ) Avg Type: Log-Pwr TRACE[TD 345 6
NFE PNO: Fast —+— 1rig: FreeRun TYPE[ My
IFGain:Low #Atten: 20 dB DT/ ]
Mkr1 3.843 GHz
10 dBidiv Ref 10.00 dBm -57.38 dBm
0.00
0.0
200
0.0
-40.0
-50.0
50.0 L I 'R T | "
70.0
-80.0
Start 1.000 GHz Stop 5.000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 6.720 ms (1201 pts)
IMSG |STATUS‘
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Tx3 SpuriousG2_Nom

o Keysight smrummnyzelmmmmn,ﬂ, =[P [
L | RF |soe oc | | [ SENSE:INT] [ ALIGN AUTO 02:48:34 PM Sep 02, 2018
[Center Freq 7.500000000 GHz Avg Type: Log-Pwr TRACE 56
NFE TveE

IFGain:Low

PNO: Fast —»— 1rig: FreeRun
#Atten: 20 dB

DET|

10 dB/div__ Ref 10.00 dBm
Log

Mkr1 5.310 GHZ|
-4.07 dBm

&

0.00

b4
-10.0

-200

-30.0

-40.0

-60.0

-60.0

-70.0

-80.0

Start 5.000 GHz
Res BW 1.0 MHz

-
So0BNINBRWN

#VBW 1.0 MHz

Stop 10.000 GHz
Sweep 8.400 ms (1201 pts)

-4.07 dBm
-53.66 dBm
-53.78 dBm

FUNCTION FUNCTION WIDTH

i

H
@
2]

STATUS.

Tx3 SpuriousG3_Nom

e Keysight Spectr PV,

e d

=N~

|s0e pc |

SENSE:INT|

ALIGN AUTO

02:49:03 PM Sep 02, 2018

]

L | RF
Marker 1 13.912500000000 GHz
NFE

IFGain:Low

Avg Type: Log-Pwr
PNO: Fast —»— 1rig: FreeRun
#Atten: 20 dB

TRACE[L 23156
TYPE| M,

peT|?

Ref 10.00 dBm

Mkr1 13.913 GHz
-58.16 dBm

10 dBidiv
Log

Start 10.000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Stop 15.000 GHz
Sweep 8.400 ms (1201 pts)

MSG

fTATUS
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Tx3_SpuriousG4_Nom

e Keysight Spmmmmnyzehmmﬂn,_ =[P
L [ RF |soe bc | | | sense:InT] [ ALIGN AUTO [ 02:49:29 PM Sep 02, 2018
Marker 1 19.995833333333 GHz i Avg Type: Log-Pwr TRACE
NFE PNO: Fast -—»—  1rig: Free Run TYPE|M
IFGain:Low #Atten: 20 dB DET|P i
Mkr1 19.996 GHz
jodaidi_Ref 10.00 dBm -56.83 dBm
0.00
10,0
200
-30.0
-40.0
0.0

00 Rl T o U A L LR

-70.0

-80.0

Start 15.000 GHz Stop 20.000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 8.400 ms (1201 pts)

MsG |STATUS‘

Tx3 SpuriousG5_Nom

e Keysight Spects Py ¥ b T
L | RF |soo oc | | | sense:InT] [ ALIGN AUTO [ 02:49:57 PM Sep 02, 2018
Marker 1 25.610000000000 GHz ) Avg Type: Log-Pwr TRACE[TD 345 6
NFE PNO: Fast —+— 1rig: FreeRun TYPE[ My
IFGain:Low #Atten: 20 dB pet|? ]
Mkr1 25.610 GHz
10 dBidiv Ref 10.00 dBm -53.93 dBm
0.00
0.0
200
0.0
-40.0
-50.0 A
v
500 b, o AN, I, 7 ek
70.0
-80.0
Start 20.000 GHz Stop 26.000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms {1201 pts)
IMSG |STATUS‘
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2.4. Output Power/ E.I.R.P

Job No. 4788623965.3-11

Remark1
Remark?2
[ DATA]
Voltage | Port No. Freq. Reading Cable Atten. Burst Output Power Antenna E.L.R.P.
Loss Loss Rate Gain
®™ *
[MHz] [dBm] [dB] [dB] [W/MHz] [dBi] [W/MHZ]
AC100V 0 5270 -11.96 1.50 10.00 111 0.000996 3.40 0.002179
5310 -11.49 1.50 10.00 111 0.001110 3.40 0.002428
Sample Calculation :
Output Power (A) = {Reading + Cable Loss + Atten. Loss} * Burst Rate
E.l.R.P. (A) = Output Power (A) * 10"(Antenna Gain[dBi]/10)
[Total Power / Result and Limit]
Voltage Freq. Output Power E.l.R.P.
Result Tolerance Limit Tolerance Result Limit
(B) Result Limit (B)
[MHz] [W/MHZ] [%] [W/MHZ] [%] [W/MHZ] [W/MHZ]
AC100V | 5270 0.000996 -9.6 0.005000 | +20 ~ -80 0.002179 0.002500
5220 0.001107 0.5 0.005000 | +20 ~ -80 0.002422 0.002500
5310 0.001110 0.7 0.005000 | +20 ~ -80 0.002428 0.002500
Sample Calculation :
Tolerance = Output Power Result (B) / Declared Output Power * 100 - 100.
[Declared Output Power]
Average of Output Power Result (B)| 0.001071 |W/MHz Average of E.I.R.P. Result(B)| 0.002343 |W/MHz
Declared Output Power| 0.001102 |W/MHz E.I.R.P. for Declared Output Power| 0.002410  |W/MHz

+20| 0.001322 |W/MHz
Middle (Declared Output Power -30%)| 0.000771 |W/MHz
-80| 0.000220 |W/MHz

Sample Calculation :
E.l.R.P. for Declared Output Power
= Average of E.I.R.P. Result (B) * (Declared Output Power / Average of Output Power Result (B))
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Tx1 _Power Chain0_Nom
L Reysignt Spectrum Analyzer - AP7 0(Z01707),39001, W v = P[]
[soe bpc | I SENSE:INT| | ALIGN AUTO | 01:46:34 PMAug 24, 2018

L | RF
[&ngold Number 100 | Center Freq: 5.268280000 GHz Radio Std: None
NFE o Trig: FreeRun Avg|Hold:>100100
#IFGain:Low #Atten: 40 dB Radio Device: BTS

ﬂm dBidiv Ref 0.00 dBm
Log
0.0

-20.0

e
-40.0

-50.0

-60.0

-70.0

-80.0

-20.0

Center 5.268 GHz Span 10 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 3247 ms

Channel Power Power Spectral Density

-11.96 dBm /1 MHz -71.96 dBm /Hz

MSG STATUS

Tx3 Power Chain0_Nom

= Keysight Spectrum 1 - AP7.0(201707),49091, e e )
L | RF [soe bc | | SENSE:INT| | ALIGN AUTO | 02:00:42 PM Aug 24, 2018
[Avg/Hold Number 100 | Center Freq: 5.308080000 GHz Radio Std: None
NFE > Trig: FreeRun Avg|Hold:>100/100
#IFGain:Low #Atten: 40 dB Radio Device: BTS

10 dBidiv Ref 0.00 dBm
Log
-10.0

-20.0

-30.0

-40.0 PN

-50.0

-60.0

-70.0

-80.0

-20.0

Center 5.308 GHz Span 10 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 3247 ms

Channel Power Power Spectral Density

-11.49 dBm /1 MHz -71.49 dBm /Hz

MSG STATUS
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2.5.Secondary Radiated Emission Strength(Normal Voltage)

Job No. 4788623965.3-11

Remark1
Remark?2
[ DATA]
Voltage Freq. Freq. SIA Cable Atten. Result Result Limit Remark
Reading Loss Loss
[\ [MHz] [MHz] [dBm] [dB] [dB] [dBm] [nW] [nW]
AC100V 5220 911.9 -82.11 1.50 0.00 -80.61 0.009 4.000 |#10
3533.0 -62.57 1.50 0.00 -61.07 0.782 20.000 |#11
5300.0 -65.93 1.50 0.00 -64.43 0.361 20.000 |¢11
14696.0 .75 1.50 0.00 -76.25 0.024 20.000 |el1
19642.0 -76.40 1.50 0.00 -74.90 0.032 20.000 |¢11
25930.0 -74.58 1.50 0.00 -73.08 0.049 20.000 |¢11
Sample Calculation :
Result = Reading + Cable Loss
410:Freq Rangel0 (< 1GHz)
+11:Freq Rangell (> 1GHz)
Rx1 SpuriousM_Nom
. Keysight Spectrum Analyzer - APY7.0(201707),49091, =S
L [ RF [soe  bpc [ [ SENSE:INT] [ ALIGN AUTO | 08:44:18 PM Aug 29, 2018
[Marker 1 911.891666667 MHz | 3 Avg Type: Log-Pwr TRACE|1/23 45 6
NFE PNO: Fast ~—+— 11g: Free Run TYPEIM A
IFGain:High #Atten: 0 dB DET|RIN RN NN
Mkr1 811.9 MHz|
10 gBidiv Ref -20.00 dBm -82.11 dBm
-300
-40.0
-50.0
-B0.0
-70.0
80.0 e 1
W s b e e
-90.0
-100
-0
Start 0.0300 GHz Stop 1.0000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.040 ms (1201 pts)
MSG [STATUS
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Rx1_SpuriousG1_Nom

o Keysight 0(201707),49081, [E=E[E=E
L | RF |s0Q .opc i [ SENSE:INT] | ALIGN AUTO [ 08:41:53 PMAug 29,2018
Marker 1 3.533333333333 GHz . Avg Type: Log-Pwr TRACE[1 2
NFE PNO: Fast —»— 1rg: Free Run A Lt
IFGain:High #Atten: 0 dB DET|? 4
Mkr1 3.533 GHz
jodeidiu__Ref -20.00 dBm -62.57 dBm
300
-40.0
0.0
0.0 %
700
-80.0 .
e S
0.0
100
110
Start 1.000 GHz Stop 5.000 GHz
Res BW 1.0 VIHz #VBW 1.0 MHz Sweep 6.720 ms (1201 pts)
IMSG |STATUS|
Rx1_SpuriousG2_Nom
. Keysight S 7)49091, [E=E[E=E
L | RF [soe bc | | [ SENSE:INT] | ALIGN AUTO [ 08:42:31 PMAug 29,2018
Marker 1 5.300000000000 GHz . Avg Type: Log-Pwr TRACE 356
NFE PNO: Fast -—»— 10 Free Run TYPE| M
IFGain:High #Atten: 0 dB DET|? 4
Mkr1 5.300 GHz
[9g8idi_ Ref -20.00 dBm -65.93.dBm
300
-40.0
0.0
0.0 .
700
0.0 - — 4 — - -
0.0
100
110
Start 5.000 GHz Stop 10.000 GHz
Res BW 1.0 VIHz #VBW 1.0 MHz Sweep 8.400 ms (1201 pts)
IMSG |STATUS|
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Rx1_SpuriousG3 _Nom

foa] K:ys'»ngpeﬂmmAnaMeh‘lnm,n

= ||-EP
L [ RF |s0@ bc | | [ SENSE:INT] | ALIGN AUTO 08:42:50 PMAug 29,2018
Marker 1 14.695833333333 GHz ) Avg Type: Log-Pwr TRACE
NFE PNO: Fast -—»— 1rig: Free Run TYPE|M
IFGain:High #Atten: 0 dB DET|? 4

Mkr1 14.696 GHz

jogmidiv__Ref -20.00 dBm -77.75 dBm
og
-30.0
-40.0
-50.0
0.0
70.0

A L7} -gn-l-;w LSt L R TR TR S R e
20.0
100
110

Start 10.000 GHz

Stop 15.000 GHz

Res BW 1.0 VIHz #VBW 1.0 MHz Sweep 8.400 ms (1201 pts)
IMSG |STATUS|
Rx1_SpuriousG4 Nom
= Keysight Spect P7, Y hd —T
L RF 500 DC | [ SENSE:INT] | ALIGN AUTO 08:43:31 PMAug 29,2018
Marker 1 19.641666666667 GHz ) Avg Type: Log-Pwr TRACE1 23 45 6
NFE PNO: Fast —»— 1rg: Free Run RS L g
IFGain:High #Atten: 0 dB DET|™ '
Mkr1 19.642 GHZ
[9g8idi_ Ref -20.00 dBm -76.40 dBm
300
-40.0
50,0
£0.0
70,0 . —
-80.0 e - . et ot ey
-80.0
-100
110

Start 15.000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Stop 20.000 GHz
Sweep 8.400 ms (1201 pts)

MSG

|STATUS |
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Rx1_SpuriousG5_Nom

— Keysight 0(201707),49081, =Nl
L | RF |s0Q .opc i [ SENSE:INT] | ALIGN AUTO [ 08:43:50 PMAug 29,2018
Marker 1 25.930000000000 GHz ) Avg Type: Log-Pwr TRACE1 23 45 6
NFE PNO: Fast -—»— 10 Free Run TYPE| M
IFGain:High #Atten: 0 dB DET|? 4
Mkr1 25.930 GHz
19g8idi_ Ref -20.00 dBm -74.58 dBm
300
-40.0
50,0
£0.0
700 .
=00 "" | " il
80,0
-100
110
Start 20.000 GHz Stop 26.000 GHz
Res BW 1.0 VIHz #VBW 1.0 MHz Sweep 10.00 ms (1201 pts)
IMSG |STATUS|
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2.6. Burst Length / Duty

Job No. 4788623965.3-11

Remark1
Remark?2
[ DATA]
Voltage Freq. On Period Result Result Limit
Time (Duty) | (Burst Rate)
V] [MHz] [msec] [msec] [ %] [msec]
AC100V 5220 0.941 1.042 90.3 1.107 4

Sample Calculation :
Result(Duty) = On Time / Period * 100
Result(Burst Rate) = Period / On Time

Tx2 Duty Nom _
| Keysight Spectrum Analyzer - APv7.0(201707),49091, [ =R
L | RF [s0Q bc | [ [ SENSE:INT] | ALIGN AUTO [ 01:47:33 PM Aug 24,2018
’Eenter Freq 5.270000000 GHz Trig Delay-504.0 us #Avg Type: RMS TRACE1[ 2344 516
NEE PNO: Wide -»— Trig: Video Avg|Hold: 11 TVPE|A SAAAAN
IFGain:Low #Atten: 20 dB DET|S NN LN
AMKr3 1.042 ms
j0dBidiv__Ref 10.00 dBm -39:679 dB
og
o | | } }
-10.0
r o | T L o
i
IR O 7 Y e L D e
WL R 42l Rl 1R |
-20.0 1 = = T
L i
-40.0 -t
| TRIG LyL
-50.0 i
-60.0
. '
700 03
-80.0
Center 5.270000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 5.040 ms (1201 pt_s)J
1 940.8 us (A) -0.209 dB
2 N t 189.0 us -36.314 dBm
A2 t (A} 1.042 ms (A) -39.679dB
4
5 E
6
7
8
9
10 T
11 -
E e — " [ ] [
IMSG STATUS
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2.7. Adjacent Channel Power

Job No. 4788623965.3-11
Remarkl
Remark2
[ DATA]
Voltage Freq. Separation Lower Upper Limit Remark
Side Side
Result Result
Y] [MHzZ] [MHz] [dBc] [dBc] [dBc]
AC100V 5270 40 -36.87 -31.86 -25.00
80 -50.65 -52.00 -40.00
5310 40 -33.33 -30.94 -25.00
80 -48.45 -51.69 -40.00
Tx1_ACP_Chain0_Nom
— (=N
RF | [ SENSE:INT] [ ALIGN AUTO | 01:49:19 PMAug 24, 2018
Meas Noise BW 38.000000 MHz Center Freq: 5.270000000 GHz Radio Std: None
NFE oo Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB Radio Device:BTS
||15 dBidiv Ref -5.00 dBm
Log
200 b 1 HBm
350 507 BT - = = aBT
-50.0
esof—— L. |
-80.0
-a5.0
10
125
140
Center 3.27 GHz Span 200 MHz
Res BW 300 kHz #VBW 300 kHz Sweep 20 ms)
Total Carrier Power 2064 dBm/ 38 .00 MHz ACP-IBW
Lower Upper
Carrier Power Filter Offset Freq Integ BW dBc dBm dBc dBm  Filter
1 2064 dBm OFF 40.00 MHz 38.00MHz -36.87 -3480 -3186 -2979 OFF
80.00 MHz 38.00MHz -5065 -48.59 -52.00 -4994 OFF
MSG 2 1 STATUS -
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Tx3_ACP_Chain0_Nom

(=N
RF 500 | [ SENSE:INT| [ ALIGN AUTO | 02:02:37 PMAug 24, 2018
Meas Noise BW 38.000000 MHz | Center Freq: 5.310000000 GHz Radio Std: None
NFE o Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB Radio Device:BTS
||15 dBidiv Ref -5.00 dBm
Log
200 — & HBm e
350 A4 BT STy dBe
-50.0
-65.0 - T e
S
-80.0
-a5.0
10
125
140
Center 5.31 GHz Span 200 MHz
Res BIWW 300 kHz #VBW 300 kHz Sweep 20 ms)
Total Carrier Power 2.551 dBm/ 38.00 MHz ACP-IBW
. Lower Upper
Carrier Power Filter Offset Freq Integ BW dBc dBm dBc dBm  Filter
1 2 B OFF 40.00 MHz 38.00MHz -33.33 -30.78 -3094 -2839 OFF
80.00 MHz 38.00MHz 4845 -4580 -51.69 -49.14 OFF
MSG STATUS y < J ~ a

This report shall not be reproduced except in full without the written approval of UL Verification Services (Guangzhou) Co., LTD. Songshan Lake Branch
Tel:+86 769 3381 7100




2.8. Outband Leakage Power Strength (Normal Voltage)

Job No. 4788623965.3-11

Remark1
Remark?2
[ DATA]
Voltage Freq. Freq. SIA Cable Atten. Antenna Result Result Limit Remark
Reading Loss Loss Gain
V] [MHz] [MHz] [dBm] [dB] [dB] [dBi] [dBm] |[uW/MHZz] | [uW/MHZ]

AC100V 5270 5207.62 -45.35 1.50 10.00 3.40 -30.45 0.902 2.500 3
5221.60 -57.82 1.50 10.00 3.40 -42.92 0.051 2.500 *4
5229.59 -53.28 1.50 10.00 3.40 -38.38 0.145 7.488 5
5247.77 -45.63 1.50 10.00 3.40 -30.73 0.845 44.379 |46
5249.98 -22.96 1.50 10.00 3.40 -8.06 156.315 477.496 (&7
5310 5350.03 -47.81 1.50 10.00 3.40 -32.91 0.512 15.000 |8
5359.44 -55.41 1.50 10.00 3.40 -40.51 0.089 2.500 9

Sample Calculation :

Result = Reading + Cable Loss + Attenuator+Antenna Gain
#3:Freq Range3 (> 5,100MHz, < 5,210MHz)

+4:Freq Range4 (> 5,210MHz, < 5,221.6MHz)

+5:Freq Range5 (>5,221.6MH z, < 5,230MHz)

+6:Freq Range6 (> 5,230MHz, < 5,249MHz)

#7:Freq Range7 (> 5,249MHz, < 5,250MHz)

#8:Freq Range8 (> 5,350MHz, < 5,358.4MHz)

49:Freq Range9 (> 5358.4MHz, < 5,400MHz)

Tx1_Leakl Nom

B o Ty ; T=To e
L | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO | 01:49:57 PM Aug 24, 2018
ICenter Freq 5.155000000 GHz | . Avg Type: Log-Pwr
NFE PNO: Fast (50 1rig: FreeRun
IFGain:Low #Atten: 20 dB
Mkr1 5.207 62 GHz
19 gBidiv Ref 10.00 dBm -45.35 dBm
0.00
-10.0
200
300
40.0 ’1
500 WWM Tt o o)
60 DWWWWWW"MH gy
700
-80.0
Start 5.10000 GHz Stop 5.21000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 2.500 s (601 pts)
IMSG |sTaTUS
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Tx1_Leak2_Nom

o Keysight er - ARV7 0(201707),49091, =0 | \Q_
L [ RF [sog  bpc | | [ SENSE:INT] | ALIGN AUTO [ 01:50:18 PM Aug 24, 2018
ICenter Freq 5.215800000 GHz

Avg Type: Log-Pwr TRACE| 56
Wi Trig: Free Run TYPE[M ¥ Ay
NFE PNO: Wide

IFGain:Low = #Atten: 20 dB DET|P

Mkr1 5.221 600 GHZ
E%gBldiv Ref 10.00 dBm -40.38 dBm|

Start 5.210000 GHz

Stop 5.221600 GHz
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 2.500 s (601 pts)
IMEG‘ |STATUS‘
Tx1_Leak2Zoom_Nom
o Keysigh urm Analyzer - APv7.0(201707),49091, (=R
L [ RF [sog bc | | [ SENSE:INT] [ ALIGN AUTO | 10:25:14 AM Aug 29, 2018
Center Freq 5.221600000 GHz | Center Freq: 5.221600000 GHz Radio Std: None
NFE o  Trig: FreeRun Avg|Hold:>100/100
‘ #FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref -30.00 dBm
Log
0.0
-50.0
-60.0
-70.0 i -
— v .
-60.0
-o0.0
100
-110
120
Center 5.222 GHz Span 1 MHz
Res BW 30 kHz #VBW 300 kHz Sweep 1.333 ms
Channel Power Power Spectral Density
-57.82 dBm /1 MHz -117.8 dBm /Hz
IMSG ‘STATUS‘

This report shall not be reproduced except in full without the written approval of UL Verification Services (Guangzhou) Co., LTD. Songshan Lake Branch.
Tel:+86 769 3381 7100




Tx1_Leak3_Nom

B Kot T orat707) e, oo Jae
L [ RF [see oc | | [ SENSE:INT] | ALIGN AUTO | 01:50:38 PMAug 24, 2018
[Center Freq 5.225800000 GHz ) Avg Type: Log-Pwr TRAGE] 5
NFE PNO: Wide 0 1rig: Free Run TYPE|M
IFGain:Low #Atten: 20 dB DET|P ‘
Mkr1 5.229 594 GHz
19 vy Ref 10.00 dBm -35.38 dBm
0.00
-10.0
200
300 1—
400 ol - L.JVHMLJV"" WWP"HH sl Moot “W“}m%mhm Mg fn a1
-50.0
-60.0
700
-B0.0
Start 5.221600 GHz Stop 5.230000 GHz
‘Res BW 1.0 MHz #/BW 1.0 MHz #Sweep 2.500 s (601 pts)
IMSG ‘ ‘STATUS‘
Tx1_Leak3Zoom_Nom
i Keysight Spect; er - APV7.0{201707),49091, =R
L [ RF [soQ bpC | | [ SENSE:INT] | ALIGN AUTO [ 10:35:38 AM Aug 29, 2018
Center Freq 5.229590000 GHz | Center Freq: 5.229550000 GHz Radio Std: None
NFE Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBIdiv Ref -30.00 dBm
Log
40.0
-50.0
-60.0
-70.0 — —_ -
-80.0
-a0.0
100
10
120

Center 5.23 GHz
Res BW 30 kHz

#VBW 300 kHz

Span 1 MHz
Sweep 1.333 ms

Channel Power

-53.28 dBm /1 MHz

Power Spectral Density

-113.3 dBm /Hz

MSG

|STATUS |
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Tx1_Leak4 Nom

B Kot T orat707) e, oo )
L [ RF [see oc | | [ SENSE:INT] | ALIGN AUTO | 01:51:00 PMAug 24, 2018
[Center Freq 5.239500000 GHz i Avg Type: Log-Pwr TRAGE| 6
NEE PNO: Wide 0 Trig: Free Run TYPE|M
IFGain:Low #Atten: 20 dB oET|P y
Mkr1 5.247 77 GHz
1L%gBldiv Ref 10.00 dBm -26.25 dBm
0.00
-10.0
200 11—
a00 - Lt e
I_a WWWW bR S
e e
-40.0
-50.0
-60.0
700
-80.0
Start 5.230000 GHz Stop 5.249000 GHz
‘Res BW 1.0 MHz #/BW 1.0 MHz #Sweep 2.500 s (601 pts)
IMSG‘ ‘STATUS‘

Tx1_Leak4Zoom_Nom

T Keysight Spectrum Analyzer - AP7 0(Z01707),40091, =R
L RF [soQ bpC | | [ sEnsE:INT] |

[ ALIGN AUTO [ 10:35:57 AM Aug 29, 2018
Center Freq 5.247770000 GHz | Center Freq: 5.247770000 GHz Radio Std: None
NFE Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

10 dBIdiv Ref -30.00 dBm

Log

-40.0

-50.0

-60.0  — - B S S E— L& _

-70.0

-80.0
-a0.0

100

10

120
Center 5.248 GHz Span 1 MHz
Res BW 30 kHz #VBW 300 kHz Sweep 1.333 ms

Channel Power Power Spectral Density
-45.63 dBm /1 MHz -105.6 dBm /Hz
MSG |STATUS|
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Tx1_Leak5_Nom

B Kot T orat707) e, oo Jae
L [ RF [see oc | | [ SENSE:INT] | ALIGN AUTO | 01:51:20 PMAug 24, 2018
[Center Freq 5.249500000 GHz X Avg Type: Log-Pwr TRACE[[[23 75 &
NEE PNO: Wide 0 Trig: Free Run TYPE[M AR
IFGain:Low #Atten: 20 dB DET|P NMNNNN
Mkr1 5.249 976 7 GHZ
1L%gBldiv Ref 10.00 dBm -22.96 dBm
0.00
-10.0
200 al

O P T 0 X mwrwmwmwwwwmmwwwm

Start 5.2490000 GHz Stop 5.2500000 GHz
‘Res BW 1.0 MHz #/BW 1.0 MHz #Sweep 2.500 s (601 pts)

IMSG ‘ ‘STATUS‘

Tx3_Leak6_Nom

' Keysight Spectrum Analyzer - APY7.0(201707),49091, = o )
L [ RF [so@ pc | | [ SENSE:INT] | ALIGN AUTO | 02:03:13 PMAug 24, 2018
[Center Freq 5.354200000 GHz ) Avg Type: Log-Pwr TRACE[L Sz 56
NFE PNO: Wide 0  1rig: FreeRun TR MW
IFGain:Low #Atten: 20 dB DET|P KRN N
Mkr1.5.3501028 GHz
(9 gesdy_ Ref 10.00 dBm -29.46 dBm
0.00
-10.0
200
'1
B TN N SR 5 S 9 S
b s bl
0.0
-60.0
700
-80.0
Start 5.350000 GHz Stop 5.358400 GHz
‘Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 2.500 s (601 pts)
IMSG‘ ‘STATUS‘
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Tx3_Leak6Zoom_Nom

s Keysight Spectru 7.0(201707),49091, ==
L [ RF [see pc | | [ SENSE:INT] 1 ALIGN AUTO [ 10:36:53 AM Aug 29, 2018
Center Freq 5.350030000 GHz | Center Freq: 5.350030000 GHz Radio Std: None
NFE Trig: Free Run Avg|Hold:>100/100

#IFGain:Low

#Atten: 30 dB

Radio Device: BTS

10 dBIdiv Ref -30.00 dBm
Log

-40.0

-60.0

-60.0

-70.0

-60.0

-90.0

-100

-0

-120

Center 5.35 GHz
Res BW 30 kHz

#VBW 300 kHz

Span 1 MHz
Sweep 1.333 ms

Channel Power

-47.81 dBm /1 MHz

Power Spectral Density

-107.8 dBm /Hz

MSG

|STATUS|
Tx3_Leak7_Nom
" Keysight Spectrum Analyzer - APY7.0(201707) 49091, (==
L RF [so@ pc | | SENSE:INT] | ALIGN AUTO | 02:03:33 PMAug 24, 2018

[
[Center Freq 5.379200000 GHz
NFE

Avg Type: Log-Pwr

TRAGE|

Pt Ifan s e i
Mkr1 5.359 44 GHZz
1L%gBldiv Ref 10.00 dBm -35.31 dBm
0.00
-10.0
-20.0
30.0 —‘1
-40.0 Mkﬂﬂﬁmﬂm
0.0 WUMMJHMMMW’[ el Mo b ]
-60.0 [ty
700
-80.0

Start 5.35840 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Stop 5.40000 GHz
#Sweep 2.500 s (601 pts)

IMSG ‘

‘STATUS ‘
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Tx3_Leak7Zoom_Nom

o Keysight Spectrus - APV7.0(201707), =[]
L RF [se@ oc | | SENSE:INT] 1 ALIGN AUTO [ 10:37:10 AM Aug 29, 2018

[Center Freq 5.359440000 GHz ‘ Center Freq: 5.359440000 GHz Radio Std: None

NFE GO Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 30 dB

Radio Device: BTS

10 dBIdiv Ref -30.00 dBm
Log
-40.0

-60.0

-60.0
-70.0

A8 _ &
-60.0

-90.0

-100

-0

-120

Center 5.359 GHz Span 1 MHz
Res BW 30 kHz

#VBW 300 kHz Sweep 1.333 ms

Channel Power Power Spectral Density

-55.41 dBm /1 MHz -115.4 dBm /Hz

STATUS
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3. Measurement Equipment

Use Int. No. Kind of Equipment Model No. Manufacturer Serial No. %S;?:;Syn Cal::k;;letmn Remark
X 0 PXA signal analyzer N9030A Keysight MY55410512 CEPREI 12-Dec-17 Notel
0 Horn Antenna HRN-0118 TDK 130939 CEPREI 17-Sep-18 Note2
0 Horn Antenna HRN-0118 TDK 130940 CEPREI 11-Aug-18 Note2
0 Signal Generator SMB100A R&S 178553 CEPREI 12-Dec-17 Notel
Note: 1 The calibration of measurement equipment is valid for a one year period.
2. The calibration of measurement equipment is valid for a three years period.
3. "X" used equipment.
4. All equipment is calibrated and traceable to 15017025
4. Test Condition
Test Item Date Temp Hum Engineer Test Room
Frequency Tolerance 20-Aug-2018 23.5°C 54% Kebo Shielding Room A
Occupied Bandwidth 20-Aug-2018 23.5°C 54% Kebo Shielding Room A
Unwanted Emission Strength 2-Sep-2018 23.3°C 52% Kebo Shielding Room A
Output Power/ E..R.P 20-Aug-2018 23.5°C 54% Kebo Shielding Room A
Secondary Radiated Emission Strength 29-Aug-2018 24.3°C 50% Kebo Shielding Room A
Burst Length / Duty 20-Aug-2018 23.5°C 54% Kebo Shielding Room A
Adjacent Channel Power 20-Aug-2018 23.5°C 54% Kebo Shielding Room A
Outband Leakage Power Strength 20-Aug-2018 23.5°C 54% Kebo Shielding Room A
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5. TEST CONFIGURATION

PHOTO
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