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1. GENERAL INFORMATION

1.1. Product Description

General:

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

Product Name: USB WiFi adapter
Brand Name: acer

Model Name: UWA2

Model Difference: N/A

Power Supply: 5VDC form USB Port
Hardware Version: N/A

Software Version: N/A

Adhoc Mode No

DFS Mode N/A

TPC No

Operation Environment

Indoor, the USB dongle with laptops/notebooks is prohibited.

International Standards Laboratory

Report Number: ISL-13LR0O39FE
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WLAN: 2X2 SM-MIMO

- Frequency Range Peak Modulation
Wi-FI (MH2) Channels Rated Power Technology
802.11b 2412 —2462(DTYS) 11 19.83dBm DSSS
802.11g | 2412 — 2462(DTS) 11 2431dBm DSSS. OFDM
HT20
11 25.99dBm
202.11n 2412 — 2462(DTYS) OFDM
HT40 7 26.09dBm
2422 — 2452(DTS) :
5180 — 5240(NII) 4 10.03dBm
802.11a OFDM
5745 — 5825(DTS) 5 20.09dBm
HT20
5180 — 5240(NII) 4 13.66dBm
HT20
5745 — 5825(DTS) > 20.42dBm
802.11n OFDM
HT40 2 12.29dBm
5190 — 5230(NIT) :
HT40
5755 — 5795(DTS) 2 22.89dBm
Modulation tvoe CCK, DQPSK, DBPSK for DSSS
yP 64QAM. 16QAM, QPSK, BPSK for OFDM
Transition Rate: Upto 72Mbps
PCB Antenna
2.4GHz: -5.2dBi; 5GHz: 5.9dBi
According to KDB662911 D01 SM-MIMO signals could be
Antenna Designation: considered uncorrelated for purposes of directional gain
computation.
Directional gain = GANT

The EUT is compliance with IEEE 802.11 a/b/g/n Standard.
This report applies for frequency band 5150 MHz— 5250 MHz

International Standards Laboratory Report Number: ISL-13LR039FE
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1.2. Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for FCC ID: HLZUWAZ filing to comply with

Section 15.407 of the FCC Part 15, Subpart E Rules. and IC: 1754F-UWAZ2 filing to
comply with Industry Canada RSS-210 issue 8: 2010 Annex 9. The composite sys-
tem (digital device) is compliance with Subpart B is authorized under a DoC procedure.

1.3. Test Methodology
Both conducted and radiated testing were performed according to the procedures in ANSI

C63.4 (2003). Radiated testing was performed at an antenna to EUT distance 3 meters.

KDB Document: 789033 D01 General UNII Test Procedures v01r03

1.4. Test Facility

The measurement facilities used to collect the 3m Radiated Emission and AC power line
conducted data are located on the address of International Standards Laboratory
<Lung-Tan LAB> No. 120, Lane 180, San Ho Tsuen, Hsin Ho Rd., Lung-Tan Hsiang,
Tao Yuan County 325, Taiwan which are constructed and calibrated to meet the FCC re-
quirements in documents ANSI C63.4: 2003. FCC Registration Number is: TW1036,
Canada Registration Number: 4067B-3.

1.5. Special Accessories
Not available for this EUT intended for grant.

1.6. Equipment Modifications
Not available for this EUT intended for grant.

International Standards Laboratory Report Number: ISL-13LR039FE
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2. SYSTEM TEST CONFIGURATION

2.1. EUT Configuration
The EUT configuration for testing is installed on RF field strength measurement to meet

the Commissions requirement and operating in a manner which intends to maximize its

emission characteristics in a continuous normal application.

2.2. EUT Exercise
The EUT (Transmitter) was operated in the engineering mode to fix the Tx frequency that

was for the purpose of the measurements.

2.3. Test Procedure

2.3.1 Conducted Emissions
The EUT is a placed on as turn table which is 0.8 m above ground plane. According to the

requirements in Section 7 and 13 of ANSI C63.4-2003.Conducted emissions from the
EUT measured in the frequency range between 0.15 MHz and 30 MHz using CISPR Qu-

asi-Peak and Average detector mode.

2.3.2 Radiated Emissions
The EUT is a placed on as turn table which is 0.8 m above ground plane. The turn table

shall rotate 360 degrees to determine the position of maximum emission level. EUT is set
3m away from the receiving antenna which varied from 1m to 4m to find out the highest
emission. And also, each emission was to be maximized by changing the polarization of
receiving antenna both horizontal and vertical. In order to find out the max. emission, the
relative positions of this hand-held transmitter (EUT) was rotated through three orthogon-
al axes and measurement procedures for electric field radiated emissions above 1 GHz the
EUT measurement is to be made “while keeping the antenna in the ‘cone of radiation’
from that area and pointed at the area both in azimuth and elevation, with polarization
oriented for maximum response.” Is still within the 3Db illumination BW of the mea-
surement antenna. According to the requirements in Section 8 and 13 and Subclause
8.3.1.2 of ANSI C63.4-2003.

International Standards Laboratory Report Number: ISL-13LR039FE
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2.4. Configuration of Tested System

Fig. 2-1 Configuration of Tested System

Notebook
EUT

Table 1-1 Equipment Used in Tested System

Model/

Item| Equipment Mfr/Brand Series No. | Data Cable | power Cord
Type No.

1 Notebook IBM X40 N/A Shield Non-shield

International Standards Laboratory Report Number: ISL-13LR039FE
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3. SUMMARY OF TEST RESULT

FCC Rules Description Of Test Result
§15.207 AC Power Line Conducted Compliant
RSS-Gen §7.2.4 Emission
§15.407(a) Compliant
RSS 210 A9.2 26dB/99% Emission Bandwidth
RSS-Gen §4.6.3
§15.407(a) Compliant
Peak Output Power Measurement
RSS 210 A9.2(1)(2)(3)
§15.407(a) Peak Power Spectral Density Compliant
RSS 210 A9.2(1)(2)(3) Measurement
15.407(a)(6) Peak Excursion Measurement Compliant
§15.407(b) Undesirable Emission — Con- Compliant
RSS 210 A9.2(1)(2)(3) ducted Measurement
§15.407(b) Undesirable Emission — Radiated Compliant
RSS 210 A9.2(1)(2)(3) Measurement
§15.407© Transmission in case of Absence Compliant
RSS 210 A9.4(4) of Information
315.407(e) Frequency Stability Compliant
RSS 210 A9.5(5)
§15.407(a) Compliant
RSS-GEN 7.1.2, Antenna Requirement
RSS-210 issue 8,§A8.4
§15.407(d) Compliant
TPC and DFS Measurement
RSS 210 A9.3
MPE Maximum Permissible Exposure Compliant

International Standards Laboratory

Report Number: ISL-13LR0O39FE
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4. DESCRIPTION OF TEST MODES

The EUT has been tested under operating condition.
Test program used to control the EUT for staying in continuous transmitting mode is pro-
grammed.

amode: 5150MHz-5250MHz: Channel lowest (5180MHz) Mid (5220MHz) and Highest
(5240MHz) with 6Mbps data rate are chosen for full testing.

n HT 20 mode: 5150MHz-5250MHz: Channel lowest (5180MHz) Mid (5220MHz) and Highest
(5240MHz) with 6.5Mbps data rate are chosen for full testing

n HT 40 mode: 5150MHz-5250MHz: Channel lowest (5190MHz) Mid (5210MHz)and Highest
(5230MHz) with 13.5Mbps data rate are chosen for full testing

The worst case 802.11 n HT20 (5GHz) was reported for Radiated Emission.

International Standards Laboratory Report Number: ISL-13LR039FE
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5. ACPOWER LINE CONDUCTED EMISSION TEST

5.1. Standard Applicable

According to §15.207, frequency range within 150 KHz to 30 MHz shall not exceed the Limit ta-

ble as below.

Limits
Frequency range dB(uV)
MHz Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50to 5 56 46
5 to 30 60 50
Note
1.The lower limit shall apply at the transition frequencies
2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

5.2. Measurement Equipment Used:

Conducted Emission Test Site
EQUIPMENT | MFR MODEL SERIAL | LAST |CAL DUE.
TYPE NUMBER | NUMBER | CAL,
LISN 20 R&S ENV216 101477 | 05/09/2012 | 05/09/2013
ROHDE&SC
LISN 06 ke ESH3/Z5 828874/009 | 01/19/2013 | 01/19/2014
Conduction02-1 | woKEN | CFD300-NL | COMUCOn 02 1 62812012 | 06/28/2013
. ROHDE&

EMI Receiver 14| JOLDNY ESCI 101034 | 02/21/2012 | 02/21/2013
ISN T2 01 FCC  |[FCC-TLISN-T2:02| 20253 | 11/10/2012 | 11/10/2013
ISN T4 03 FCC  |[FCC-TLISN-T4-02| 20254 | 11/10/2012 | 11/10/2013
ISNT805 |TeseqGmbH|  ISN T800 30305 | 04/06/2012 | 04/06/2013

International Standards Laboratory

Report Number: ISL-13LR0O39FE
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5.3. EUT Setup:

1. The conducted emission tests were performed in the test site, using the setup in accordance
with the ANSI C63.4-2003.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The EUT was placed flushed with
the rear of the table.

3. The LISN was connected with 120Vac/60Hz power source.

5.4. Measurement Procedure:

1. The EUT was placed on a table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT com-
pliance.

3. Repeat above procedures until all frequency measured were complete.

5.5. Measurement Result:

The initial step in collecting conducted data is a spectrum analyzer peak scan of the measure-
ment range. Significant peaks are then marked as shown on the following data page, and these
signals are then quasi-peaked.

Note: Refer to next page for measurement data and plots.

International Standards Laboratory Report Number: ISL-13LR039FE
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Operation Mode: |Operation Mode |Test Date: ‘20 13/03/19
Test By: Dino
Conducted Emission Measurement operator:  Lake Cheng
Date: 2013/319 Temperature: 26 %C
100.0 dBuV Humidity: 60 %
Limit: —
90 AVG:

80

70

EU\\
|

a0

40

3 5 [
30
20
10
0.0
0.150 1R {MHz) 5 30.000
Site: Conduction 02 Phase: L1
Limit: CISPR22 Class B Conduction
Frequency Correct Factor QP QP QP AVG AVG AYG
No. Emission Limit Margin Emission Limit Margin Note
(MHz) (dB) {dBuv) {(dBUV) (dB) (dBuv) (dBuv) (dB)
1 0.2140 9.74 41.85 | 63.05 | -21.20 27.47 | 53.05| -25.58
2 0.2540 9.74 37.45 | 61.63 | -24.18 20.29 | 51.63]| -31.34
3 0.8580 9.66 28.33 | 56.00 | -27.67 18.50 | 46.00] -27.50
4 1.8300 9.74 29.68 | 56.00 | -26.32 18.65 | 46.00] -27.35
2 2.6140 9.77 30.09 | 56.00 | -25.91 24.46 | 46.00| -21.54
6 4.0620 9.79 27.17 | 56.00 | -28.83 20.22 | 46.00| -25.78

International Standards Laboratory Report Number: ISL-13LR039FE
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Conducted Emission Measurement operator:  Lake Cheng
Date: 2013/3119 Temperature:  26°C
100.0 dBuV Humidity: 60 %
Limit: —_—
an AVG:
a0
70
50 |} 5
t 3
a0 1 5
¢ b
30 |
20
10
0.0
0.150 0.5 {MHz] 5 30.000
Site: Conduction 02 Phase: N
Limit: CISPR22 Class B Conduction
Frequency Correct Factor QP QP QP AVG AVG AVG
No. Emission Limit Margin Emission Limit Margin Note
{MHz) {dB) {dBuv) {dBuv) {dB) {dBuv) {dBuv) {dB)
1 0.1580 9.53 47.66 | 65.57 | -17.91 32.54 | 55.57| -23.03
2 0.2100 9.78 44.14 | 63.21 | -19.07 34.32 | 53.21]| -18.89
3 0.2740 9.76 37.41 61.00 | -23.59 23.96 | 51.00| -27.04
4 0.3860 9.71 35.69 | 58.15 | -22.46 34.21 48.15] -13.94
5 1.2620 9.72 35.99 | 56.00 | -20.01 32.19 | 46.00] -13.81
6 3.3780 9.76 27.52 | 56.00 | -28.48 20.15 | 46.00] -25.85

International Standards Laboratory Report Number: ISL-13LR039FE
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6. PEAKOUTPUT POWER MEASUREMENT
6.1 Standard Applicable

According to §15.407(a)

1. For the band 5.15-5.25 GHz, the maximum conducted power over the frequency of opera-
tion shall not exceed the lesser of 50 mW (17dBm) or 4 dBm + 10log B.

2. For the band 5.25-5.35 GHz and 5.47-5.725GMHz, the maximum conducted power over
the frequency of operation shall not exceed the lesser of 250 mW (24dBm) or 11 dBm +
10log B.

3. For the band 5.725-5.825 GHz, the maximum conducted power over the frequency of op-

eration shall not exceed the lesser of 1W (30dBm) or 17 dBm + 10log B.

According to RSS-210 A9.2

1.

For the band 5150-5250 MHz, the maximum equivalent isotropically radiated power
(e.i.r.p.) shall not exceed 200mW or 10 + 10 logl0 B, dBm, whichever power is less. B is
the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10dBm
in any 1.0 MHz band.

For the bands 5250-5350 MHz and 5470-5725 MHz, the maximum conducted output
power shall not exceed 250mW or 11 + 10 logl0 B, dBm, whichever power is less. The
power spectral density shall not exceed 11dBm in any 1.0 MHz band. The maximum e.i.r.p.
shall not exceed 1.0 W or 17 + 10 log10 B, dBm, whichever power is less. B is the 99%
emission bandwidth in MHz. In addition, devices with maximum e.i.r.p. greater than
500mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W. In addition to the above requirements, devices op-
erating in the band 5250-5350 MHz with maximum e.i.r.p. greater than 200mW shall
comply with the following e.i.r.p. elevation mask where 0 is the angle above the local ho-
rizontal plane (of the earth) as shown below:

(1) -13 dB(W/MHz) for 0o <6 < 80

(i1) -13 — 0.716 (6-8) dB(W/MHz) for 8o < 6 <400
(iii) -35.9 — 1.22 (6-40) dB(W/MHz) for 400 <6 <450
(iv) -42 dB(W/MHz) for 6 > 45°

For the band 5725-5825 MHz, the maximum conducted output power shall not exceed 1.0
W or 17 + 10 logl0 B, dBm, whichever power is less. The power spectral density shall not
exceed 17dBm in any 1.0 MHz band. The maximum e.i.r.p. shall not exceed 4.0 W or 23 +
10 logl0 B, dBm, whichever power is less. B is the 99% emission bandwidth in MHz.
Fixed point-to-point systems for this band are permitted to have an e.i.r.p. greater than 4 W,
provided that the higher e.i.r.p. is achieved by employing higher gain antennas, but not
higher transmitter output powers. Point-to-multipoint systems, omni-directional applica-
tions and multiple co-located transmitters transmitting the same information are prohibited
from exceeding 4W e.i.r.p. However, remote stations of point-to-multipoint systems shall
be permitted to operate at greater than 4W e.i.r.p, under the same conditions as for

point-to-point systems where B is the 26dB emission bandwidth in MHz
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6.2 Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the power meter
3. Record the max. reading.
4. Repeat above procedures until all frequency measured were complete.
Refer to section E3 of KDB Document: KDB 789033 D01 General UNII Test Procedures v01r03

6.3 Measurement Equipment Used:

Conducted Emission Test Site

EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.

TYPE NUMBER | NUMBER CAL.
Power Meter 05 Anritsu ML2495A 1116010 04/17/2012 | 04/16/2013
Power Sensor 05 Anritsu MA2411B 34NKF50 04/16/2012 | 04/15/2013
Temperature Chamber KSON THS-B4H100 2287 03/15/2013 | 03/14/2014
DC Power supply ABM 51850 N/A 06/17/2012 | 06/16/2013
AC Power supply EXTECH CFC105W NA 12/19/2012 | 12/18/2013
Splitter MCLI PS4-199 12465 07/18/2012 | 07/17/2013
Spectrum analyzer Agilent N9030A MY51360021 | 03/11/2013 | 03/10/2014

6.4 Measurement Equipment Used:
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IC: 1754F-UWAZ2
6.5 Measurement Result
Mode Freq(MHz) channel Peak limit(dBm) result
power (dBm)
5180 36 10.03 16.98 pass
802.11a 5200 40 9.62 16.98 pass
5240 48 8.65 16.98 pass
IC EIRP
Peak EIRP
Mode Freq(MHz) channel EIRP power o result
limit(dBm)
(dBm)
5180 36 15.93 23 pass
802.11a 5200 40 15.52 23 pass
5240 48 14.55 23 pass
2*2 MIMO
Output Chain (dBm) Combine
Peak
Mode Freq(MHz)| channel Output |Limit(dBm)| Result
Chain A | chain B | power
(dBm)
5180 36 11.42 9.72 13.66 16.98 Pass
N HT20 5200 40 10.71 10.09 13.42 16.98 Pass
5240 48 10.09 10.17 13.14 16.98 Pass
Output Chain (dBm) | Combine
Peak
Mode Freq(MHz)| channel Chain A | chain B (I))utput Limit(dBm)| Result
ower
(dBm)
N HT40 5190 38 9.67 8.86 12.29 16.98 Pass
5210 42 8.85 9.06 11.97 16.98 Pass
5230 46 8.56 9.12 11.86 16.98 Pass
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IC EIRP
2#2 MIMO
Output Chain (dBm) | Combine
EIRP EIRP
Mode Freq(MHz) | channel Output |, . . d Result
Chain A | chainB | poyer |Fimit(dBm)
(dBm)
5180 36 11.42 9.72 19.56 23 Pass
N HT20 5200 40 10.71 10.09 19.32 23 Pass
5240 48 10.09 10.17 19.04 23 Pass

Output Chain (dBm) | Combine

EIRP EIRP
Mode Freq(MHz) | channel Chain A | chain B E))utput Limit(dBm) Result
ower
(dBm)
N HT40 5190 38 9.67 8.86 18.19 23 Pass
5210 42 8.85 9.06 17.87 23 Pass
5230 46 8.56 9.12 17.76 23 Pass

Offset 10dB for insertion loss.
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LR B

100% Duty Cycle

Agibeat Sgwecirum Analyzes - Swepl 54

o EL i

Video BW 3.0 MHz
P Widley === 1 Mg Fres Run
IFGainik e Attan: 20 48

Rel 20.00 dBm

Center 2.412000000 GHz
Res BW 1.0 MHz #WVBW 3.0 MHz

IC: 1754F-UWAZ2

R LG Bl M 10,

Avg Type: Log-Pwr TRALE -
TvPE
(= 2}

Sweep 100.0 ms (1001 pts)

STATUS
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7. 26dB /99% EMISSION BANDWIDTH MEASUREMENT

7.1 Standard Applicable
According to §15.407(a). No Limit required.

According to RSS 210 A9.2(1), No Limit required

RSS-Gen §4.4.1, the transmitter shall be operated at its maximum carrier power measured under
normal test conditions. The span of the analyzer shall be set to capture all products of the modula-
tion process, including the emission skirts. The resolution bandwidth shall be set to as close to 1%
of the selected span as is possible without being below 1%. The video bandwidth shall be set to 3
times the resolution bandwidth. Video averaging is not permitted. Where practical, a sampling de-
tector shall be used since a peak or, peak hold, may produce a wider bandwidth than actual.

The trace data points are recovered and are directly summed in linear terms. The recovered ampli-
tude data points, beginning at the lowest frequency, are placed in a running sum until 0.5% of the
total is reached and that frequency recorded. The process is repeated for the highest frequency data
points. This frequency is recorded.

7.2 Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.

2.  Remove the antenna from the EUT and then connect a low loss RF cable from the.antenna
port to the spectrum analyzer.

3. Set the spectrum analyzer as RBW=300KHz, VBW =1MHz, Span= 50MHz, Sweep=auto
4. Mark the peak frequency and —26dB (upper and lower) frequency.

5. Repeat above procedures until all frequency measured were complete.
Refer to section D of KDB Document: KDB 789033 D01 General UNII Test Procedures v01r03

7.3 Measurement Equipment Used:
Refer to section 6.3 for details.

7.4 Test Set-up:

Refer to section 6.4 for details.
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7.5 Measurement Result

802.11a Mode

FCC ID: HLZUWA2

IC: 1754F-UWAZ2

. . 10 Log (B) 10 Log (B)
(0)
Frequency 26dB Bandwidth | 99% Bandwidth |\ . o cie B andwidth | with 99% Bandwidth
( Z) (M HZ) (MHZ) (dB) (dB)
5180 23.15 16.978 13.65 12.30
5220 23.32 16.908 13.68 12.28
5240 22.65 16.845 13.55 12.26
802.11n HT20 Mode chain a
. . 10 Log (B) 10 Log (B)
(0)
Frequency | 26dB Bandwidth | 99% Bandwidth | .. o<i2"50 dwidth | with 999% Bandwidth
(MHz) (MHz) (MHz) (dB) (dB)
5180 23.40 18.026 13.69 12.56
5220 23.90 18.040 13.78 12.56
5240 24.15 18.088 13.83 12.57
802.11n HT20 Mode chain b
. 0 . 10 Log (B) 10 Log (B)
Frequency | 26dB Bandwidth | 99% Bandwidth | | .. o<i8"Bandwidth | with 99% Bandwidth
(MHz) (MHz) (MH2) (dB) (dB)
5180 23.63 18.035 13.73 12.56
5220 22.93 17.998 13.60 12.55
5240 24.04 18.041 13.81 12.56
802.11n HT20 Mode combine
. . 10 Log (B) 10 Log (B)
(0)
Frequency | 26dB Bandwidth | 99% Bandwidth | .. o<\2"50 dwidth | with 999% Bandwidth
(MHz) (MHz) (MHz) (dB) (dB)
5180 22.14 17.831 13.45 12.51
5220 22.19 17.814 13.46 12.51
5240 22.63 17.859 13.55 12.52
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-24 of 123-

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

. 0 . 10 Log (B) 10 Log (B)
Frequency | 26dB Bandwidth | 99% Bandwidth | .. o<i5"50 dwidth | with 999% Bandwidth
(MHz) (MHz) (MHz) (dB) (dB)
5180 42.72 36.595 16.31 15.63
5220 44.74 36.513 16.51 15.62
5240 45.57 36.524 16.59 15.63
802.11n HT40 Mode chain b
. . 10 Log (B) 10 Log (B)
(o)
Frequency | 26dB Bandwidth | 99% Bandwidth | .. o<i5"50 dwidth | with 999% Bandwidth
(MHz) (MHz) (MHz) (dB) (dB)
5180 44.52 36.448 16.49 15.62
5220 42.13 36.378 16.25 15.61
5240 42.12 36.363 16.24 15.61
802.11n HT40 Mode combine
: o : 10 Log (B) 10 Log (B)
Frequency | 26dB Bandwidth | 99% Bandwidth | | .. Se p'Bondwidth | with 99% Bandwidth
(MHz) (MHz) (MH2) (dB) (dB)
5180 41.79 36.407 16.21 15.61
5220 42.02 36.541 16.23 15.63
5240 41.56 36.416 16.19 15.61
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IC: 1754F-UWAZ2

802.11a
26dB Band Width Test Data CH-Low

lqllrlll Sgwrcirum J.nul'nn Dipcugried BW
a3 i Nkt o ol i 138, 0L
Hgf Value z.ﬂ o0 dBm Cantar Frag: 6160000000 GHz Radio Std: None
= Trig:Frae Run AvglHald>=1H1
BIF GadncLaw #Arten: 10 dB8 Radie Daviea; BTS

TracelDetector

Ref Offset 10 dB
Ref 20,00 dBm

Span 30 MHz
HRes BW 300 kHz #VBW 1 MHz Sweep 1ms

Cccupied Bandwidth Total Power

16.978 MHz

Transmit Freq Error -24.B75 kHz OBW Power 89.00 %
¥ dB Bandwidth 23.15 MHz *x dB -26.00 dB

26dB Band Width Test Data CH-Mid

lqllrlll Sgwrcirumm Analyzes - Docopied BW
q 1 N1 i Ha-n N P M 1,
Cgr][gr Freq 5.200000000 GHz Center Freg: 5200000000 GHz Radio Std: None Fragquanay
& Trig:Fras Run AvglHeld=11
B G adncl ow wArten: 10 4B Radie Davics: BTS

Ref Offset 10 dB
Ri2 .DlldBm

- L WL T e, LT AL el i,

Center 5.2 GHz ) i Span 30 MHz
#HRes BW 300 kHz #VBW 1 MHz Sweep 1ms

Cccupied Bandwidth Total Power

16.908 MHz

Transmit Freq Error 31.585 kHz OBW Power 89.00 %
¥ dB Bandwidth 23.32 MHz *x dB -26.00 dB

LS STATUS

International Standards Laboratory Report Number: ISL-13LR039FE



-26 of 123-

LR B
g e

26dB Band Width Test Data CH-High

Agilent Sgwecirum Analyeer - Docogied BYW
s

e Rl i g
Center Freq 5.240000000 GHz

Trig; Frae Run
wArten: 10 48

Center Freq: 5240000000 GHz
AnglHeld=11

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

B 0 Pl M 12,

Radie Std: None Frequency

Radls Daviea: BTS

Ref Offset 10 dB
Ref 20.00 dBm

| i e A bt | it Rl

iﬂ& nter 5.24 GHz

HRes BW 300 kHz #VBW 1 MHz

Cccupied Bandwidth Total Power

16.845 MHz
58.8B43 kHz OBW Power
22.65 NiHz *x dB

Transmit Freq Error

x dB Bandwidth

N

STATUS

Center Freq
5.240000000 GHz

Span 30 MHz
Sweep 1ms

89.00 %
-26.00 dB
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IC: 1754F-UWAZ2

26dB Band Width Test Data CH-Low

lqllnll Sgwrcirumm Analyzes - Docopied BW

L‘:antar Freq 5.180000000 GHz

-
A Gadnclaw

Ref Offset 10 dB
Ref 20.00 dBm

|
|
|
|
!
|
|
i

Center 5.18 GHz
HRes BW 300 kHz

Occupied Bandwidth

[ 1 1 | |

L=ta ) P M 12 M

Radie Std: Nene Frequency

GCenter Freq: 5150000000 GHz
Trig: Fras Run AnglHeld=11

wArten: 10 48 Radls Daviea: BTS

Span 30 MHz

#VBW 1 MHz Sweep 1ms

Total Power

18.026 MHz

Transmit Freq Error

x dB Bandwidth

74.B63 KHz
23.40 MHz

OBW Power
*xdB

89.00 %
-26.00 dB

STATUS

26dB Band Width Test Data CH-Mid

lqllnll Sgwrcirumm Analyzes - Docopied BW

L‘:antar Freq 5.200000000 GHz

-
A Gadnclaw

Ref Offset 10 dB
Ref 20.00 dBm

Ce ntc*r 5.2 GHz
HRes BW 300 kHz

Occupied Bandwidth

I I

#VBW 1 MHz

LA Pl M 12

Radie Std: None Frequency

Center Freq: 5200000000 GHz
Trig: Fras Run AnglHeld=11

wArten: 10 48 Radls Daviea: BTS

Wit

Span 30 MHz
Sweep 1ms

Total Power

18.040 MHz

Transmit Freq Error

x dB Bandwidth

78.851 kKHz
23.80 MHz

OBW Power
*xdB

89.00 %
-26.00 dB

STATUS
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26dB Band Width Test Data CH-High

Agilent Sgaectrum Analyzes - Docogied BYW
s

o =L L - I 75
Center Freq 5.240000000 GHz Canter Fraq: 6240000000 GHz
Trg: Fres Run AvglHeld=11

FArten: 10 48

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

Fe 50 Pl M 128, SN0

Radie Std: None Frequency

Radls Daviea; BTS

Ref Offset 10 dB
Ref 20.00 dBm

iﬂéntef 5.24 GHz
HRes BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power
18.088 MHz

Transmit Freq Error 30.450 kHz OBW Power

¥ dB Bandwidth 24.15 NMHz * dB

usa L ARgnment Completed

STATUS

Center Freq
5.240000000 GHz

Span 30 MHz
Sweep 1 ms

89.00 %
-26.00 dB
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IC: 1754F-UWAZ2

802.11n HT20 chain b
26dB Band Width Test Data CH-Low

Agilent Sgwecirum Analyeer - Docogied BYW
n FL | T i NS0 Pl M 13, 300
Marker 1 --—- Hz Cantar Frag: 6160000000 GHz Radio Std: None

= Trig:Frae Run AvglHald>=1H1

BTG adncLow #Arten: 10 dB8 Radie Daviea; BTS

Ref Offset 10 dB
Ref 20.00 dBm

r ST e e |

|
|
L
|
|

[ 1 1 1 [ [ [ [ 1 _

Center 5.18 GHz Span 30 MHz
HRes BW 300 kHz #VBW 1 MHz Sweep 1ms

Cccupied Bandwidth Total Power

18.035 MHz

Transmit Freq Error 88.018 kHz OBW Power 89.00 %
¥ dB Bandwidth 23.632 MHz *x dB -26.00 dB

LS STATUS

26dB Band Width Test Data CH-Mid

Agilent Sgwecirum Analyeer - Docogied BYW

o FL I i i NS 0 P M 1, 300

Center Freq 5.200000000 GHz Center Freg: 5200000000 GHz Radio Std: None Fragquanay
& Trig:Fras Run AvglHeld=11

B Gadnclow wArten: 10 4B Radie Davics: BTS

Ref Offset 10 dB
Ref 20,00 dBm

Span 30 MHz
HRes BW 300 kHz #VBW 1 MHz Sweep 1ms

Cccupied Bandwidth Total Power

17.998 MHz

Transmit Freq Error 105.14 kHz OBW Power 89.00 %
¥ dB Bandwidth 22.93 MHz *x dB -26.00 dB

LS STATUS
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TR T L IC: 1754F-UWA2

26dB Band Width Test Data CH-High

Agilent Sgaectrum Analyzes - Docogied BYW
s

e Rl | £l T V RS 5 el i 13 L

Center Freq 5.240000000 GHz Center Frag: 5240000000 GHz Radio Std: None Fragquanay
Trg: Fres Run AvglHeld=11

FArten: 10 48

Ref Offset 10 dB
Ref 20.00 dBm

([ 1 1 | T T [ [ [

[Center 5.24 GHz Span 30 MHz
HRes BW 300 kHz #VBW 1 MHz Sweep 1 ms

Occupied Bandwidth Total Power

18.041 MHz
Transmit Freq Error 72.358 kHz OBW Power 89.00 %
¥ dB Bandwidth 24.04 MHz *x dB -26.00 dB

LS STATUS
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26dB Band Width Test Data CH-Low

lqllnll Sgwrcirumm Analyzes - Docopied BW

L‘:antar Freq 5.180000000 GHz Center Fraq: 6.150000000 GHz
Trig: Free Run AvglHald>=1H1

AFGaincLaw  FAtten: 10 dB

Ref Offset 10 dB
Ref 20,00 dBm

HRes BW 300 kHz

Occupied Bandwidth
17.831 MHz

Transmit Freq Error BO.377 kHz
¥ dB Bandwidth 22.14 NMHz

#VBW 1 MHz

Total Power

OBW Power
*xdB

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

ESE N P M 13, SO
Radio Std: None Fragquanay

Radls Daviea: BTS

Span 30 MHz
Sweep 1ms

89.00 %
-26.00 dB

STATUS

Center Freq: 5200000000 GHz
e Trig: Fres Run Avg|Held= 1M
BIF Gadncl ow wArten: 10 48

Inw—

Center 5.2 GHz
HRes BW 300 kHz

OCccupied Bandwidth

17.814 MHz
Transmit Freq Error T9.267 kHz
¥ dB Bandwidth 22.18 MHz

#VBW 1 MHz

Total Power

OBW Power
*xdB

ES sy Bl M 12, L

Radio Std: None Frequency

Radls Daviea: BTS

Span 30 MHz
Sweep 1ms

89.00 %
-26.00 dB

STATUS
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TR T L IC: 1754F-UWA2

26dB Band Width Test Data CH-High

Agilent Sgaectrum Analyzes - Docogied BYW
s

e Rl | £l T V ESR Pl e 13 3L

Center Freq 5.240000000 GHz Center Frag: 5240000000 GHz Radio Std: None Fragquanay
Trg: Fres Run AvglHeld=11

FArten: 10 48

Ref Offset 10 dB
Ref 20.00 dBm

| | Center Freq
TR TS S S T e i P gt it g ety | 5240000000 GHz
] |

¥
"4_..

iﬂfemer 5.24 GHz Span 30 MHz
HRes BW 300 kHz #VBW 1 MHz Sweep 1 ms

Cccupied Bandwidth Total Power

17.859 MHz

Transmit Freq Error 130.42 kHz OBW Power 89.00 %
¥ dB Bandwidth 22.632 MHz *x dB -26.00 dB

LS STATUS
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IC: 1754F-UWAZ2

802.11n HT40 chain a
26dB Band Width Test Data CH-Low

Agilent Sgwecirum Analyeer - Docogied BYW
e =L I T i ORICE L] el M T2, L
Center Frag 5.190000000 GHz Canter Freq: 5.190000000 GHz Radie Std: None
= Trig:Frae Run AvglHald>=1H1
BIF GadnicL i FArten: 10 48 Radle Daviea: BTS

TracelDetector

Ref Offset 10 dB
Ref 20.00 dBm

R W ey T S, e A

N AN Y SN S S U S E— —
Span 6D MHz
#VBW 3 MHz Sweep 1ms

Cccupied Bandwidth Total Power

36.595 MHz

Transmit Freq Error 118.87 kHz OBW Power 89.00 %
¥ dB Bandwidth 42.72 MHz *x dB -26.00 dB

STATUR ﬁll'll:l-l.ll Ovartoad, ADC over rango

26dB Band Width Test Data CH-Mid

Agilent Sgaectrum Analyzes - Docogied BYW
P

ONRICE5 Pl Mtr 120,

| EL i i 7
Cantar Freq 5.210000000 GHz Center Freg: 5210000000 GHz Radio Std: None Fragquanay

e Trig; Free Run AnglHeld=11
BT Gadin:Liw #Atten: 10 4B Radie Davies: BTS

Ref Offset 10 dB
Ref 20.00 dBm

T g TR R e | e T T,

#VBW 3 MHz Sweep 1 ms

Cccupied Bandwidth Total Power

36.513 MHz

Transmit Freq Error 134.57 kHz OBW Power 89.00 %
¥ dB Bandwidth 44.74 MHz *x dB -26.00 dB

wiss) STATUS €3 Inpul Ovarload ADC over mngo
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26dB Band Width Test Data CH-High

Agilent Sgaectrum Analyzes - Docogied BYW
s

g sl | & T
Center Freq 5.230000000 GHz Center Fraq: 6230000000 GHz
Trg: Fres Run AvglHeld=11
#Arten: 10 4B

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

OO Bt M 1.3, L
Radio Std: None Fragquanay

Ref Offset 10 dB
Ref 20.00 dBm

I D TR

iﬂ&mer 5.23 GHz
HRes BIW 1 MHz #VBW 3 MHz

Cccupied Bandwidth Total Power

36.524 MHz

Transmit Freq Error 162.84 kHz OBW Power
¥ dB Bandwidth 45.57 NMHz * dB

STATUR ﬂll'll:l-l.ll Cvarload ADC over rango

Span 60 MHz
Sweep 1 ms

89.00 %

-26.00 dB
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802.11n HT40 chain b
26dB Band Width Test Data CH-Low

Agilent Sgwecirum Analyeer - Docogied BYW
e =L I T i (RGP el B 128, L
Center Frag 5.190000000 GHz Cantar Frag: 6190000000 GHz Radio Std: None
= Trig:Frae Run AvglHald>=1H1
BIF GadncLaw #Arten: 10 dB8 Radie Daviea; BTS

TracelDetector

Ref Offset 10 dB
Ref 20.00 dBm

B el bl e = s ""\. 4 TS L P\ A e M inl
v

1

Span 60 MHz
#VBW 3 MHz Sweep 1ms

Cccupied Bandwidth Total Power

36.448 MHz

Transmit Freq Error 188.21 kHz OBW Power 89.00 %
¥ dB Bandwidth 44.52 MHz *x dB -26.00 dB

STATUR ﬁll'll:l-l.ll Ovartoad, ADC over rango

26dB Band Width Test Data CH-Mid

Agilent Sgaectrum Analyzes - Docogied BYW
P

OO T Bl M 12,

| EL i i 7
Cantar Freq 5.210000000 GHz Center Freg: 5210000000 GHz Radio Std: None Fragquanay

e Trig; Free Run AnglHeld=11
BT Gadin:Liw #Atten: 10 4B Radie Davies: BTS

Ref Offset 10 dB
Ref 20.00 dBm

#VBW 3 MHz Sweep 1 ms

Cccupied Bandwidth Total Power

36.378 MHz

Transmit Freq Error 158.8B6 kHz OBW Power 89.00 %
¥ dB Bandwidth 42.132 MHz *x dB -26.00 dB

wiss) STATUS €3 Inpul Ovarload ADC over mngo
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26dB Band Width Test Data CH-High

Agilent Sgaectrum Analyzes - Docogied BYW
s

e Rl i g
Center Freq 5.230000000 GHz

Trig: Fres Run
FArten: 10 48

Center Freq: 5230000000 GHz
AnglHeld=11

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

OO T P M 128, M

Radie Std: None Frequency

et

iﬂfﬂ nter 5.23 GHz

HRes BIW 1 MHz #VBW 3 MHz

Cccupied Bandwidth Total Power

36.363 MHz
151.41 kHz OBW Power
42.12 NiHz *x dB

Transmit Freq Error

x dB Bandwidth

AL e AT el _,11'-”‘1”. P 'F.".HM-.#_Ja.-“'-u-v-.-_

STATUR ﬂll'll:l-l.ll Cvarload ADC over rango

ol

Span 60 MHz
Sweep 1 ms

89.00 %
-26.00 dB
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802.11n HT40 combine
26dB Band Width Test Data CH-Low

lqllnll Sgwrcirumm Analyzes - Docopied BW
Trig: Free Run AvglHald>=1H1

L‘:antar Freq 5.190000000 GHz
HIF GninaLaw e #Asten: 10 48

Ganter Fragq: 6190000000 GHz

Ref Offset 10 dB
Ref 20.00 dBm

T ST SR S

#VBW 3 MHz

Cccupied Bandwidth Total Power

36.407 MHz
136.21 kHz
41.79 MHz

OBW Power
*xdB

Transmit Freq Error

x dB Bandwidth

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

ORI N0 Pl Mt 128, SO

Radie Std: None Frequency

Radls Daviea: BTS

Span 60 MHz
Sweep 1ms

21.8 dBm

89.00 %
-26.00 dB

STATUR ﬁll'll:l-l.ll Ovartoad, ADC over rango

26dB Band Width Test Data CH-Mid

lqllnll Sgwrciranm Analyier - Docopied BW
Trig: Frae Run AvglHald>=1H1

L‘:antar Freq 5.210000000 GHz
HIF GninaLaw 4 #Astan: 10 48

Center Freq: 6210000000 GHz

Ref Offset 10 dB
Ref 20.00 dBm

US| LR Y] [

#VBW 3 MHz

Cccupied Bandwidth Total Power

36.541 MHz
123.84 kHz
42.02 MHz

OBW Power
*xdB

Transmit Freq Error

x dB Bandwidth

s T NSTRNT APR

R ICN A Pl Bt 120, MO

Radie Std: None Frequency

Radls Daviea; BTS

Sweep 1 ms

21.0 dBm

89.00 %
-26.00 dB

STATUR ﬁll'll:l-l.ll Cvarload ADC over rango
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26dB Band Width Test Data CH-High

Agilent Sgaectrum Analyzes - Docogied BYW
s

e Rl i g
Center Freq 5.230000000 GHz

Trig: Fres Run
FArten: 10 48

Center Freq: 5230000000 GHz
AnglHeld=11

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

O ICNE PG Pl Bt 120,

Radie Std: None Frequency

Attt A e g

iﬂfﬂ nter 5.23 GHz

HRes BIW 1 MHz #VBW 3 MHz

Cccupied Bandwidth Total Power

36.416 MHz
143.08 kHz OBW Power
41.56 NiHz *x dB

Transmit Freq Error

x dB Bandwidth

STATUR ﬂll'll:l-l.ll Cvarload ADC over rango

Center Freq
5230000000 GHz

Span 60 MHz
Sweep 1 ms

89.00 %
-26.00 dB
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8. PEAK POWER SPECTRAL DENSITY

8.1 Standard Applicable
According to §15.407(a)

1.

For the band 5.15-5.25 GHz, the peak power spectral density shall not exceed 4 dBm in
any 1-MHz band.

For the band 5.25-5.35 GHz and 5.47-5.725GMHz, the peak power spectral density shall
not exceed 11 dBm in any 1-MHz band.

For the band 5.725-5.825 GHz, the peak power spectral density shall not exceed 17 dBm
in any 1-MHz band.

According to RSS-210 A9.2

1.

For the band 5150-5250 MHz, the maximum equivalent isotropically radiated power
(e.i.r.p.) shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is less. B is
the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

For the bands 5250-5350 MHz and 5470-5725 MHz, the maximum conducted output
power shall not exceed 250 mW or 11 + 10 logl0 B, dBm, whichever power is less. The
power spectral density shall not exceed 11 dBm in any 1.0 MHz band. The maximum
e.i.r.p. shall not exceed 1.0 W or 17 + 10 logl0 B, dBm, whichever power is less. B is the
99% emission bandwidth in MHz. In addition, devices with maximum e.i.r.p. greater than
500 mW shall implement TPC in order to have the capability to operate at least 6 dB be-
low the maximum permitted e.i.r.p. of I W. In addition to the above requirements, devices
operating in the band 5250-5350 MHz with maximum e.i.r.p. greater than 200 mW shall
comply with the following e.i.r.p. elevation mask where 0 is the angle above the local ho-
rizontal plane (of the earth) as shown below:

(1) -13 dB(W/MHz) for 0o <0 < 8o

(i1) -13 — 0.716 (6-8) dB(W/MHz) for 80 < 0 <400

(iii) -35.9 — 1.22 (0-40) dB(W/MHz) for 400 < 6 <450

(iv) -42dB (W/MHz) for 6 > 45°

For the band 5725-5825 MHz, the maximum conducted output power shall not exceed 1.0
W or 17 + 10 logl0 B, dBm, whichever power is less. The power spectral density shall
not exceed 17 dBm in any 1.0 MHz band. The maximum e.i.r.p. shall not exceed 4.0 W or
23 4+ 10 logl0 B, dBm, whichever power is less. B is the 99% emission bandwidth in
MHz. Fixed point-to-point systems for this band are permitted to have an e.i.r.p. greater
than 4 W, provided that the higher e.i.r.p. is achieved by employing higher gain antennas,
but not higher transmitter output powers. Point-to-multipoint systems, omni-directional
applications and multiple co-located transmitters transmitting the same information are
prohibited from exceeding 4 W e.i.r.p. However, remote stations of point-to-multipoint
systems shall be permitted to operate at greater than 4 W e.i.r.p, under the same condi-
tions as for point-to-point systems. B is the 99% emission bandwidth in MHz.
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8.2 Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.

2.  Remove the antenna from the EUT and then connect a low loss RF cable from the antenna

port to Spectrum.
3. Set RBW=1MHz,VBW=3MHz, Span=50MHz (Base Mode), Sweep time = Auto, traces

100 sweeps of video averaging.
4. Record the max. reading.

5. Repeat above procedures until all frequency measured were complete.
Refer to section F of KDB Document: KDB 789033 D01 General UNII Test Procedures v01r03

8.3 Measurement Equipment Used:

Refer to section 6.3 for details.

8.4 Test Set-up:

Refer to section 6.4 for details.
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8.5 Measurement Result

802.11a Mode

RF Power Cable loss Maximum
Frequency | pensity Reading Limit
MHz (dBm) (dB) (dBm)
5180 -1.555 0.00 4
5220 -1.709 0.00 4
5240 -1.665 0.00 4
802.11n HT20
Chain A Chain B Combine Maximum
Frequency RF Power RF Power Cable loss RF Power Limit
MHz Density Reading |Density Reading Density Level
(dBm) (dBm) (dB) (dBm) (dBm)
5180 -0.243 -1.448 0.00 221 4
5220 -0.571 -1.229 0.00 2.12 4
5240 -0.570 -0.824 0.00 2.32 4
802.11n HT40 Mode
Chain A Chain B Combine Maximum
Frequency RF Power' RI_: Power_ Cable loss RF_Power Limit
MH?z Density Reading | Density Reading Density Level
Reading (dBm) | Reading (dBm) (dB) (dBm) (dBm)
5190 -4.236 -5.059 0.00 -1.62 4
5210 -4.436 -4.676 0.00 -1.54 4
5230 -4.478 -4.319 0.00 -1.39 4

Offset: 10dB for insertion loss.
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FCC ID: HLZUWA2
IC: 1754F-UWAZ2

RF EIRP Power EIRP
Frequency | pensity Reading Cableloss | Maximum
MHz Limit
(dBm) (dB) (dBm)
5180 435 0.00 10
5220 4.19 0.00 10
5240 4.24 0.00 10
802.11n HT20
Chain A Chain B Combine EIRP
RF EIRP .
Frequency RF Power RF Power Cable loss Power Maximum
MHz Density Reading |Density Reading Density Level Limit
(dBm) (dBm) (dB) (dBm) (dBm)
5180 -0.243 -1.448 0.00 8.11 10
5220 -0.571 -1.229 0.00 8.02 10
5240 -0.570 -0.824 0.00 8.22 10
802.11n HT40 Mode
Chain A Chain B Combine EIRP
RF EIRP .
Frequency RF Power RF Power Cable loss p Maximum
Density Reading | Density Reading ower Limit
MHz Density Level
Reading (dBm) | Reading (dBm) (dB) (dBm) (dBm)
5190 -4.236 -5.059 0.00 428 10
5210 -4.436 -4.676 0.00 4.36 10
5230 -4.478 -4.319 0.00 451 10

Offset: 10dB for insertion loss.
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802.11a
Peak Power Spectral Density Data Plot (CH Low)

Agilent Sgwecirum Analyeer - Swept 54
a

Hﬂarar 1 5183800000000 GHz
PN Wiile
IFGain:L ow

Trig: Fras Run
Attan: 20 48

Ref OfTset 10 dB
Rel 20.00 dBm

Avg Type: RMS TRSED
Ang|Hold 100100 TYPE
(=4

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

25 14008 Pk Nt 130, TN

Peak Search

Mkr1 5.18 Peak Criteriar

1

‘1

e e e A B e e

Center 512000 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

Span 25.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS

Agilent Sgwecirum Analyeer - Swept 54
a

Ennar Freq 5.200000000 GHz
PHO: Widde e
IFGain:L ow

Trig: Fras Run
Attan: 20 48

Ref OfTset 10 dB
Rel 20.00 dBm

1

B e S S S

Center 520000 GHz
#Res BW 1.0 MHz

#VEW 3.0 MHz*

Frequency

o
Center Freq
5200000000 GHz

Start Freq

Avg Type: RMS
Ang|Hold 100100

Span 25.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS

International Standards Laboratory
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Peak Power Spectral Density Data Plot (CH High)

Agilent Sgwecirum Analyeer - Swept 54
s

053 15250 Pl M 138, SO0

e L ] Pt i |
Center Freq 5.240000000 GHz Avg Type: RMS 1-'"\-.':- Frequency

TG Wil g 1 riE: Fres Run Avg|Hold> 100100 TiE
IF Gain;L ow Attan: 20 48

Auto Tune
Ref Offset 10 dB
Rel 20,00 dBm

Center Freq
5240000000 GHz

Start Freq
B 227600000 GHz

Stop Freq
B 262600000 GHz

CF Step

|
Cenlter 524000 GHz Span 25.00 lnI'I.Hz:
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

S STATUS
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802.11n HT20 (chain a)
Power Spectral Density Tes

l.:ltrlll Sgwrcirunm Analyzes - Swepl 5|l

L‘:nntar Freq 5.180000000 GHz

PHO; Wiile
IFGain:L ow

Ref OfTset 10 dB
Rel 20.00 dBm

e

Center 512000 GHz
#Res BW 1.0 MHz

#VEW 3.0 MHz*

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

-45 of 123-

t Plot (CH-Low)

Frequency

Center Freq
5. 180000000 GHz

Start Freq
B 1ETE00000 GHz

Avg Typa: RMS

Trig: Fras Run Ang|Hold 100100

Atten; 20 48
Mkr1 5.1

‘1

e

—

Span 25.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS

l.:ltrlll Sgwrcirunm Analyzes - Swepl 5|l

L‘:nntar Freq 5.200000000 GHz

PHO; Wiile
IFGain:L ow

Ref OfTset 10 dB
Rel 20.00 dBm

Center 520000 GHz
#Res BW 1.0 MHz

#VEW 3.0 MHz*

Frequency

o
Center Freq
5200000000 GHz

Start Freq
B 1BTE00000 GHz

Avg Typa: RMS

Trig: Fras Run Ang|Hold 100100

Attan: 20 48

Span 25.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS

International Standards Laboratory

Report Number: ISL-13LR0O39FE



-46 of 123- ECC ID: HLZUWA2

TR P IC: 1754F-UWA2

Power Spectral Density Test Plot (CH-High)

Agilent Sgwecirum Analyeer - Swept 54
L S o Bl M 137, 0,

e L ] Pt i |
Center Freq 5.240000000 GHz Avg Type: RMS 1-'"\-.':- Frequency

TG Wil g 1 riE: Fres Run Avg|Hold> 100100 TiE
IF Gain;L ow Attan: 20 48

Auto Tune
Ref Offset 10 dB
Rel 20,00 dBm

Center Freq
5240000000 GHz

Start Freq
B 227600000 GHz

Stop Freq
B 262600000 GHz

CF Step

Cenlter 524000 GHz Span 25.00 lnI'I.Hz:
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

S STATUS
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802.11n HT20 for 5GHz (chain b)
Power Spectral Density Test Plot (CH-Low)

l.:ltrlll Sgwrcirunm Analyzes - Swepl 5|l

Canter Freq 5.180000000 GHz ) Aivg Type: RMS o 347 Frequancy

PN Wikle Ly Trig: Fres Run Avg|Hald s 100/ 100 b
IFGain:L ow Attan: 20 48
Wk 5. 184 Auto Tune
Ref Offset 10 dB MEkr1 5 11.-4._1 0
18/d| Rel 20,00 dBm =1
Center Freq
5.1B0000000 GHz

1

J R i

T e _._____h.... it

616700000 GHz

Stop Freq
Il 5122600000 GHz

CF Step
2500000 MHz

Freq Offset
0O Hz

Center 512000 GHz ' Span 25.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

S STATUS

l.:ltrlll Sgwrcirunm Analyzes - Swepl 5|l

L‘:nntar Freq 5.200000000 GHz ' Avg Type: RMS

PN Wikle Ly Trig: Fres Run Avg|Hald s 100/ 100
IF Gain;L ow Attan: 20 48

Ref Offset 10 dB MEkr1 5.2

Rel 20,00 dBm

*1

e e i g, e i et i b e TSN

Center 520000 GHz ' Span 25.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

S STATUS
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Power Spectral Density Test Plot (CH-High)

Agilent Sgwecirum Analyeer - Swept 54
L D) Pt A 137, 3100,

e L ] Pt i |
Center Freq 5.240000000 GHz Avg Type: RMS 1-'"\-.':- Frequency

TG Wil g 1 riE: Fres Run Avg|Hold> 100100 TiE
IF Gain;L ow Attan: 20 48

Ref OfTset 10 dB
Rel 20.00 dBm

Cenlter 524000 GHz Span 25.00 lnI'I.Hz:
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

S STATUS
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802.11n HT40 (chain a)
Power Spectral Density Test Plot (CH-Low)

Agilent Sgwecirum Analyeer - Swept 54
L BL i -
Span 50.0000000 MHz Avg Type: RMS

PH: Fast g Trig: Fres Run AnrglHold= 1004100
IF GainiL ow Attan: 20 48

Ref OfTset 10 dB
Rel 20.00 dBm

1

&

I I e s e

Center 5.19000 GHz ' Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

S STATUS

Agilent Sgwecirum Analyeer - Swept 54
a D 1206 Bl M 15, 3000

Center Freq 5.210000000 GHz ' Avg Type: RM5 s - Frequency

PRIk Fast Ly Trig: Fres Run Avg|Hald s 100/ 100 WTE
IF GainiL ow Attan: 20 48
¥ [ Auto Tumne
Raf OfMset 10 dB 2.£13 -:
18/ Rel 20,00 dBm {
Center Freg
5210000000 GHz

01 P *CHE i) RISy (e SRl . RGORE 10 StartFreq
E.1BEOOODD0 GHz

Stop Freq

|| 5238000000 GHz

CF Step
E.ODO00D MHz

| aute Man
Freq Offset

0O Hz

Center 521000 GHz ' Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

S STATUS
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Power Spectral Density Test Plot (CH-High)

lqllnll Spwrcirum Analyzes - Swepl 54
(L2144 Pl s 1, 2011

Conter Freq 5.230000000 GHz — Aivg Type: RMS TR Frequancy

Tt Trig: Fres Run AglHold> 1004100 TP
IFGainik ow Artan: 20 48
Vkrl 5.2 Auto Tune
Raf OfMset 10 dB AL il
Rel 20,00 dBm
Center Freg
5230000000 GHz

Start Freq
5206000000 GHz

Stop Freq

|| 6266000000 GHz
S CF Step
E.Nm IlHl

Freq Offset

0 Hz

Cenlter 523000 GHz Span 50.00 lnI'I.Hz:
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

S STATUS
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802.11n HT40 for 5GHz (chain b)
Power Spectral Density Test Plot (CH-Low)

l.:ltrlll Sgwrcirunm Analyzes - Swepl 5|l

Avg Type: RMS
Ang|Hold 100100

L‘:nntar Freq 5.190000000 GHz
PNk Fast g
IFGain:L nw

Trig: Fras Run
Attan: 20 48

Ref OfTset 10 dB
Rel 20.00 dBm

Center 5.19000 GHz
#Res BW 1.0 MHz

TN | salgnment Completed

#VEW 3.0 MHz*

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

ORcC 1 Pl M 1.3, SO0

Frequency

Center Freq
5. 180000000 GHz

Start Freq
B, 166000000 GHz

Stop Freq
|| 5216000000 GHz
{ CF Step

B.ODO000 M-z

|| Aute Man
Freq Offset

0Hz

Span 50.00 MHz

Sweep 1.00 ms (1001 pts)

STATUS

Power Spectral Density Test Plot (CH-Mid)

l.:ltrlll Sgwrcirunm Analyzes - Swepl 5|l

L‘:nntar Freq 5.210000000 GHz
PNk Fast g
IFGain:L nw

Avg Type: RMS
Trig: Fras Run Ang|Hold 100100

Attan: 20 48

Ref OfTset 10 dB
Rel 20.00 dBm

J— e et s W e

A

L‘ ety
i

Center 521000 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

Frequency

Center Freq
5210000000 GHz

Start Freq
6. 1BG000000 GHz

Stop Freq
|| 6236000000 GHz
Y CF Step

B.ODO000 M-z

|| Aute Man
Freq Offset

0Hz

Span 50.00 MHz

Sweep 1.00 ms (1001 pts)

S STATUS
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Power Spectral Density Test Plot (CH-High)

Agilent Sgwecirum Analyeer - Swept 54
L Dk O 0 El M 1, 300

o EL i rrapr .

Center Freq 5.230000000 GHz Avg Type: RMS TRAE
PRIk Fast Ly Trig: Fres Run Aorg|Hold = 1000100 TVPE
IF GainiL ow Attan: 20 48

Ref OfTset 10 dB
Rel 20.00 dBm

R R L T e e e e o

Cenlter 523000 GHz Span 50.00 lnI'I.Hz:
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

S STATUS
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9. PEAK EXCURSION MEASUREMENT

9.1 Standard Applicable
15.407(a)(6) The ratio of the peak excursion of the modulation envelope (measured using a
peak hold function) to the peak transmit power (measured as specified above) shall not exceed

13 dB across any 1 MHz bandwidth or the emission bandwidth whichever is less.

9.2 Measurement Procedure

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to spectrum.

3. Trace A, Set RBW=1MHz, VBW = 3MHz, Span = 26dBc, Max. hold.

4. Trace B, Set RBW=1MHz, VBW = 3MHz, Span = 26dBc, traces 100 sweeps of RMS av-
eraging. Max. hold..

5. Delta Mark trace A center frequency and trace B center frequency.

6. Repeat above procedures until all frequency measured were complete.
Refer to section G of KDB Document: KDB 789033 D01 General UNII Test Procedures v01r03

9.3 Measurement Equipment Used:

Refer to section 6.3 for details.

9.4 Test Set-up:

Refer to section 6.4 for details.
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9.5 Test Results:

802.11a Mode

Frequency peak excursion Limit Margin
(MHz) (dB) (dB) (dB)
5180 8.270 13.00 -4.73
5220 8.230 13.00 -4.77
5240 7.950 13.00 -5.05

802.11n HT20 Mode chain a

Frequency peak excursion Limit Margin
(MHz) (dB) (dB) (dB)
5180 8210 13.00 -4.79
5220 8.770 13.00 -4.23
5240 8.010 13.00 -4.99

802.11n HT20 Mode chain b

Frequency peak excursion Limit Margin
(MHz) (dB) (dB) (dB)
5180 7710 13.00 -5.29
5220 8.160 13.00 -4.84
5240 3,530 13.00 -4.47

802.11n HT20 Mode combine

Frequency peak excursion Limit Margin
(MHz) (dB) (dB) (dB)
5180 10.950 13.00 -2.05
5220 9.120 13.00 -3.88
5240 10.100 13.00 -2.90
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802.11n HT40 Mode chain a

Frequency peak excursion Limit Margin
(MHz) (dB) (dB) (dB)
5180 7.550 13.00 -5.45
5220 7.260 13.00 -5.74
5240 8.180 13.00 -4.82

802.11n HT20 Mode chain b

Frequency peak excursion Limit Margin
(MHz) (dB) (dB) (dB)
5180 8.360 13.00 -4.64
5220 7.730 13.00 -5.27
5240 8.230 13.00 -4.77

802.11n HT20 Mode combine

Frequency peak excursion Limit Margin
(MHz) (dB) (dB) (dB)
5180 8.200 13.00 -4.80
5220 9.620 13.00 -3.38
5240 10.380 13.00 -2.62
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802.11a mode
Peak Excursion Data Plot (CH Low)

Agilent Sgaecirum Analyeer - Swept 5|l
e L ]

Marker 1 0.000 Hz

Trig: Frae Run

PR Widle
Attan: 20 48

IFGain:L ow

Ref OfTset 10 dB
Rel 20.00 dBm

Center 518000 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

O 1500 Pl M 1.2, SO0

Avg Type: Log-Fwr TRALE -

Properties

Select Hlamer‘
1

Span 25.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS

Peak Excursion Data Plot (CH Mid)

Agilent Sgaecirum Analyeer - Swept 5|l
e L ]

Marker 1 0.000 Hz

Trig: Frae Run

PR Widle
Attan: 20 48

IFGain:L ow

Ref OfTset 10 dB
Rel 20.00 dBm

Center 520000 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz

2 1597 Pl M 138, SN0

ul-

Avg Type: Log-Fr Properties

Select Hlamer‘
1

Span 25.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS
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Peak Excursion Data Plot (CH High)

Agilent Sgwecirum Analyeer - Swept 54
L e <55 e i 17, L,

T | e .
Marker 1 0.000 Hz vy Type: Log-Fwr TRALE Properties

PHO: Widle Ly 178: Froe Run T
IFGainik e Attan: 20 48 Sel M ’
Raf OfMset 10 dB Py L 9
Rel 20,00 dBm
| *

Cenlter 524000 GHz Span 25.00 MHE:
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

S STATUS

International Standards Laboratory Report Number: ISL-13LR039FE



-58 of 123-

LR B

802.11n HT20 Mode chain a

Peak Excursion Data Plot (CH Low)

Agilent Sgaecirum Analyeer - Swept 5|l
e L ]
Marker 1 0.000 Hz

Trig: Fras Run

PR Widle
Attan: 20 48

IFGain:L ow

Ref OfTset 10 dB
Rel 20.00 dBm

Center 518000 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

Avg Type: Log-Fr Properties

Select Hlamer‘
1

Span 25.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS

Peak Excursion Data Plot (CH Mid)

Agilent Sgaecirum Analyeer - Swept 5|l
e L ]

Marker 1 0.000 Hz

Trig: Frae Run

PR Widle
Attan: 20 48

IFGain:L ow

Ref OfTset 10 dB
Rel 20.00 dBm

Center 520000 GHz
#Res BW 1.0 MHz

#VEW 3.0 MHz

Avg Type: Log-Fr Properties

Select Hlamer‘
1

Span 25.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS
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Peak Excursion Data Plot (CH High)

Agilent Sgwecirum Analyeer - Swept 54
s

o EL i " .
Marker 1 0.000 Hz Awvg Type: Log-Pwr
PO Widle g Trig: Fres Run
IF Gain;L ow Artan: 20 48

Ref OfTset 10 dB
Rel 20.00 dBm

Cenlter 524000 GHz Span 25.00 lnI'I.Hz:
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

S STATUS
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802.11n HT20 Mode chain b

Peak Excursion Data Plot (CH Low)

Agilent Sgaecirum Analyeer - Swept 5|l
TTRCI n - T | + 201
Marker 1 0.000 Hz Avg Type: Log-Pwr . Properties

PO Wikl g 1i@: Fres Run
IFGainik e Arten: 20 48 Select Marker
*

Refl Offset 10 dB aMkr1 1
Rel 20,00 dBm =F. i

Center 518000 GHz ' Span 25.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

S STATUS

Peak Excursion Data Plot (CH Mid)

Agilent Sgwecirum Analyeer - Swept 54

s =L ! i OG0, Bl Mar 12, 01 o—

Marker 1 0.000 Hz Avg Type: Log-Pwr TRA TORATLeS
PHO; Widde Trig: Fres Run T

=
IF Gain:Lw Atten: 20 48 Select Mﬂer‘

Refl Offset 10 dB & Z 1
Rel 20,00 dBm =€

Center 520000 GHz ' Span 25.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

S STATUS
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TR P IC: 1754F-UWA2

Peak Excursion Data Plot (CH High)

Agilent Sgwecirum Analyeer - Swept 54
s

o EL i " .
Marker 1 0.000 Hz Awvg Type: Log-Pwr
PO Widle g Trig: Fres Run
IF Gain;L ow Artan: 20 48

Ref OfTset 10 dB
Rel 20.00 dBm

Cenlter 524000 GHz Span 25.00 lnI'I.Hz:
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

S STATUS
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-62 of 123- FCC ID: HLZUWAZ2
BEEBEERMAN IC: 1754F-UWAZ2

802.11n HT20 Mode combine
Peak Excursion Data Plot (CH Low)

Agilent Sgwecirum Analyeer - Swept 54

3 07 04 el M 128, L

Marker 1 0.000 Hz ! Bvg Type: Log-Pwr Proparties
PHIL Wide Trig: Fres Run

=
IF Gain:Lw Atten: 20 48 Select Mﬂer‘

Refl Offset 10 dB & 1
Rel 20,00 dBm y

Center 518000 GHz ' Span 25.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

S STATUS

Peak Excursion Data Plot (CH Mid)

Agilent Sgwecirum Analyeer - Swept 54
s D001 el e 125, S50

_I'fl'larar 1 ﬂ-.ﬂ(ll] Hz . Avg Type: Log-Pwr TRALL - Properties

PHIL Wide a2 Tl'i': Fres Run
IFGaim:L Arten: 20 48 Select Marker
m i L

Ref OfTset 10 dB fat A .-:.' r 4 1
Rel 20.00 dBm : L

Center 520000 GHz ' Span 25.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

S STATUS
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-63 of 123- FCC ID: HLZUWA2
LLEELEETRL) IC: 1754F-UWAZ2

Peak Excursion Data Plot (CH High)

lgllnll Spwrcirum Analyzes - Swepl 54
O 16120 Bl 12, 01

M&rhar 100 (I(Il] Hz - Avg Typa: Log-Pwr TRSED Properties

PHD: Wide e 17i9: Fres Run .-.._I
IF Gain;L ow Attan: 20 48 Sel Marker

Ref OfTset 10 dB . .

Rel 20,00 dBm =10

Center 524000 GHz Span 25.00 MHE:
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

S STATUS
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-64 of 123- FCC ID: HLZUWAZ2
BEEBEERMAN IC: 1754F-UWAZ2

802.11n HT40 Mode chain a
Peak Excursion Data Plot (CH Low)

Agilent Sgwecirum Analyeer - Swept 54

A i :

Marker 1 0.000 Hz Awvg Type: Log-Pwr
PRI Fast Trig: Frae Run

a2
IF GainiL ow Artan: 20 48 ﬂ!l!ﬂmm‘

Refl Offset 10 dB AM} 1
Rel 20,00 dBm "

00 1.2 a0 Pl M 130, SN0

Properties

Center 5.19000 GHz ' Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

S STATUS

Peak Excursion Data Plot (CH Mid)

Agilent Sgaecirum Analyeer - Swept 5|l
e L ] I -
Marker 1 0.000 Hz Bvg Type: Log-Pwr Properties

PRI} Fast =~ Trig:Fres Run .,

-
IF GainiL ow Artan: 20 48 ﬂ!l!ﬂmm‘

Refl Offset 10 dB 2 s 1
Rel 20,00 dBm "

Center 521000 GHz ' Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

S STATUS
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-65 of 123- FCC ID: HLZUWA2
LLEELEETRL) IC: 1754F-UWAZ2

Peak Excursion Data Plot (CH High)

Agilent Sgwecirum Analyeer - Swept 54
L - 1811 7 El M 1, 0

| EL i eI .
Marker 1 0.000 Hz Avg Type: Log-Pwr A

RO Fast L, o 179 Fres Run Teve

IFGain:L nw Attan: 20 48

Ref OfTset 10 dB
10 dBi: Rel 20.00 dBm

Cenlter 523000 GHz Span 50.00 MHE:
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

S STATUS
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-66 of 123- FCC ID: HLZUWA2
BEEBEERMAN IC: 1754F-UWA?2

802.11n HT40 Mode chain b
Peak Excursion Data Plot (CH Low)

Agilent Sgwecirum Analyeer - Swept 54
a

00T ) Pl M 1.3, ST

Marker 1 A 0.000 Hz ' T s s
PR Fast Trig: Frae Run

IFhaimbow — Atten: 20 48 Select Trace

Ref Ofset 10 dB ‘ 2
Rel 20,00 dBm = =

Trace Average

Center 5.19000 GHz ' Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

Agilent Sgaecirum Analyeer - Swept 5|l
o =L I . s
Marker 1 0.000 Hz Avg Type: Log-Pwr Properties

PHI Fast L 170G Free Run v

IFGainik vw Atten: 20 48 SelectM

! r1 0 H= *

Ref Offset 10 dB - -
Rel 20,00 dBm

Center 521000 GHz ' Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

S STATUS
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-67 of 123- FCC ID: HLZUWA2
LLEELEETRL) IC: 1754F-UWAZ2

Peak Excursion Data Plot (CH High)

Agilent Sgwecirum Analyeer - Swept 54
s

00T e Pl M 1.3, ST

T ] F T V
Marker 1 0.000 Hz Avg Type: Log-Pwr TRALE
PHD; Fast | Trig: Fras Run TVPE
T

.
IF GainiL ow Attan: 20 48

Ref OfTset 10 dB
Rel 20.00 dBm

Cenlter 523000 GHz Span 50.00 MHE:
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

S STATUS

International Standards Laboratory Report Number: ISL-13LR039FE



-68 of 123-

LR B

802.11n HT40 Mode combine
Peak Excursion Data Plot (CH Low)

Agilent Sgwecirum Analyeer - Swept 54
1

Marker 1 0.000 Hz

PRI Fast Trig: Fres Run

e
IF GainiL ow Attan: 20 48

Ref OfTset 10 dB
Rel 20.00 dBm

Center 5.19000 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

00T 500 Pk M 138, SN0

Avg Type: Log-Fwr TRALE -
TviE
= 4]

Properties

Select Hlamer‘

Span 50.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS

Agrllent Sguectrum Analyees -
e L i
Marker 1 0.000 Hz
PHI Fast L 170G Free Run
IF GainiL ow Attan: 20 48

Ref OfTset 10 dB
Rel 20.00 dBm

Center 521000 GHz
#Res BW 1.0 MHz

#VEW 3.0 MHz

Avg Typa: Log-Pwr

Span 50.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS
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-69 of 123- FCC ID: HLZUWA2
LLEELEETRL) IC: 1754F-UWAZ2

Peak Excursion Data Plot (CH High)

Agilent Sgwecirum Analyeer - Swept 54
s

o OEL i e T -
Marker 1 0.000 Hz Avg Type: Log-Pwr
P Fast g0 179 Fres Run
IFGain:Low Artan: 20 48

Ref OfTset 10 dB
Rel 20.00 dBm

Marker Trnne’
[Trace2, Man init]

Lines

Cenlter 523000 GHz Span 50.00 MHE:
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

S STATUS
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MUBRBEERARAN IC: 1754F-UWA2

10. UNDESIRABLE EMISSION - CONDUCTED MEASUREMENT

10.1 Standard Applicable
According to §15.407(b),

(b) Undesirable Emission Limits: Except as shown in Paragraph (b)(6) of this section, the peak

emissions outside of the frequency bands of operation shall be attenuated in accordance with the

following limits:

(1)

(2)

€)

(4)

()

(6)

(7)

(8)

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 EIRP of -27 dBm/MHz.

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 EIRP of -27 dBm/MHz. Devices operating in the
5.25-5.35 GHz band that generate emissions in the 5.15-5.25 GHz band must meet all ap-
plicable technical requirements for operation in the 5.15-5.25 GHz band (including indoor
use) or alternatively meet an out-of-band emission EIRP limit of -27 dBm/MHz in the
5.15-5.25 GHz band.

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 EIRP of -27 dBm/MHz.

For transmitters operating in the 5.725-5.825 GHz band: all emissions within the frequency
range from the band edge to 10 MHz above or below the band edge shall not exceed an
EIRP of -17 dBm/MHz; for frequencies 10 MHz or greater above or below the band edge,
emissions shall not exceed an EIRP of -27 dBm/MHz.

The above emission measurements shall be performed using a minimum resolution band-
width of 1 MHz. A lower resolution bandwidth may be employed near the band edge,
when necessary, provided the measured energy is integrated to show the total power over 1
MHz.

Unwanted emissions below 1 GHz must comply with the general field strength limits set
forth in Section 15.209. Further, any U-NII devices using an AC power line are required to
comply also with the conducted limits set forth in Section 15.207.

The provisions of Section 15.205 of this part apply to intentional radiators operating under
this section.

When measuring the emission limits, the nominal carrier frequency shall be adjusted as

close to the upper and lower frequency block edges as the design of the equipment permits.
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-71 of 123- FCC ID: HLZUWA2

MUBRBEERARAN IC: 1754F-UWA2

According to RSS-210 A9.2

(1)

(2)

€)

(4)

10.2

For transmitters operating in the band 5150-5250 MHz, all emissions outside the band
5150-5350 MHz shall not exceed -27dBm/MHz e.i.r.p.

For transmitters operating in the band 5250-5350 MHz, all emissions outside the band
5150-5350 MHz shall not exceed -27dBm/MHz e.i.r.p. Devices operating in the band
5250-5350 MHz that generate emissions in the band 5150-5250 MHz shall not exceed an
out-of-band emission limit of -27dBm/MHz e.i.r.p. in the band 5150-5250 MHz in order to
operate indoor/outdoor, or alternatively shall comply with the spectral power density for
operation within the band 5150-5250 MHz and shall be labeled “for indoor use only”.

For transmitters operating in the band 5470-5725 MHz, all emissions outside that band
shall not exceed -27dBm/MHz e.i.r.p.

For transmitters operating in the band 5725-5825 MHz, all emissions within the frequency
range from the band edges to 10 MHz above or below the band edges shall not exceed
-17dBm/MHz e.i.r.p. For frequencies more than 10 MHz above or below the band edges,
emissions shall not exceed -27dBm/MHz.

Measurement Procedure

Place the EUT on the table and set it in transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to spectrum.

Set Spectrum RBW=1MHz, VBW = 1MHz for peak measurement and 10Hz for average
measurement.

Set Spectrum at lower/upper band edge and the restricted band adjacent to the low-

er/upper edge of the authorized band, with the transmitter set to the lowest/highest channel.

Set Spectrum over the 30MHz to 40GHz range with the transmitter set to the lowest,
middle, and highest channels.

Refer to section H of KDB Document: KDB 789033 D01 General UNII Test Procedures v01r03

Conducted RF measurements of the transmitter output were made at the band edges and the

adjacent restricted bands.

Also, conducted RF measurements of the transmitter output over the 30 MHz to 40 GHz band

were made in order to identify any spurious signals that require further investigation or mea-

surements on the radiated emissions site.

10.3

Measurement Equipment Used:

Refer to section 6.3 for details.
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IC: 1754F-UWAZ2

802.11a mode
Ch Low 30MHz - 6GHz

Agilent Sgaecirum Analyzes - Swept 5|l
e el i ;
Marker 1 3.812720000000 GHz Awg Type: Log-Pwr

NG Famt Trig; Fras Run Avg|Hold> 1M

IFhaimbow Solect Marker
*

Ref Offset 10 dB
Ref 20,00 dBm

1

¢

et ey e gt 01 P e B S e

| R Tk S S e

Stop 6.000 GHz
Sweep 10.0 ms (1001 pts)

IWADTH FLIMCTION YALLIE |

FVBW 3.0 MHz
¥ FUNCTAON | FLW

381272 GHz| -4 564 dBm |

P i 3 R 0~ P B D

i

STATUS

Ch Low 6GHz - 18GHz

Agilent Sgaecirunm Analyzes - Swept 54
AT

Markar 1 10.360000000000 GHz : A Type: Log-Fr

O Famt Trig; Fras Run Avg|Hold> 1M

0421 1 905 Pl M 10, ML

T

Fhaimbow Select Marker
*
Ref Offset 10 dB e 5, . :
Ref 20000 dBm ey
Normal
I
- Deita

¢

' : it e a8 A i RS == —
AT o N o [ — b Poipodap g I R i i )
L g L SV PRILIE NP . gt s o, T

Fixed
NN NN NN DN DN D N e 0000
Stop 26.00 GHz
BVBW 3.0 MHz Sweep 33.3 ms (1001 pts) an
MR L + FUMCTION FLib IWADTH FLMCTION VALLIE i
- 10.36 GHz)  -47.945 dim | ' | ——
3 | 1 |
g B Properties®
B
T
8
13 More
1 Tof2
12

i

STATUS
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IC: 1754F-UWAZ2

Ch Low 18GHz - 40GHz

Agibent Sgweciranm Analyzes - Seept 5|l

s =L | I (4 132 15 e M 1.3, 708

Marker 1 30,200000000000 GHz Avg Type: Log-Fwr TRAGE Marier
PR Fast Trig: Fras Rumn AwrglHoald= 11 TPE

Fhaimbow Solect Marker
_— . *

Ref Offset 10 dB
Ref 20,00 dBm

| e b A b Sl Labe
N o A o e A i A o P i P icmmata T = e "

z
g 3 R.
g B

Fixed
—_—
Stop 40,000 GHz
#VBW 3.0 MHz Sweep 23.3 ms (1001 pts) |
. + FUMCTION ICTICH WAL T FUMCT WE |
! ; 30.200 GHz| 40527 dBm | |
3 [ { |
g g Properties»
6
T
8
13 More
1 1of2
el s
(S Lo STATUS
Ch Mid 30MHz - 6GHz
Agilent Sgaecirum Analyzes - Swept 5|l
(T r 7 041 3007 Bl e 1.3, 300
Marker 1 4.847790000000 GHz Avg Type: Log-Pwr TRAGE Marker
THO: Fast g 17 Frae Run AvglHold> 11 THPE
IF Gain:L ow Select Marker
e . - Ld
Ref Offset 10 B et . 1
Ref 20.00 dBm e
Normal
[
Delta
st e Ko Tt b e L g SE e
Fixed
iy
#VBW 3.0 MHz Sweep 10.0 ms (1001 pts) |
v + FUMCTION ICTIoH ¥ FUMCT WE |
: ; 4,747 79 GHz | 44 584 dBm | | ——
3 [ { |
g g Properties»
6
T
8
13 More
1 1of2
el s
(S Lo STATUS
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IC: 1754F-UWAZ2

Ch Mid 6GHz - 18GHz

Agilent Sgaecirunm Analyzes - Swept 54
TTEED i (413 400 Eel e 1.3, 00

Markar 1 10.400000000000 GHz A Type: Log-Fr

Marker
PHK: Fast g Trig: Fres Run Avg|Hold> 1M

IF Galn:L ow : Select Marker
= [

Ref Offset 10 dB ). 4 q
Ref 20,00 dBm r 3

Normal
[

1 Delta

et i
! | " L, s B T
L By Vet b e ) I T g el 1T et e

Stop 26.00 GHz
#VBW 3.0 MHz Sweep 33.3ms (1001 pts)

FUMCTION ICTICH WAL T FUMCT LLIE |

10,40 GHz| 43,553 dBm |

Y ..
Colr o R P

i

STATUS

Ch Mid 18GHz - 40GHz

Agilent Sgaecirunm Analyzes - Swept 54
JTEED (4218 15 Fwel e 1.3, 3000

Marker 1 27.050000000000 GHz Ava Typs: Log-Pr 1r??ﬂ- -
i rast g Trig: Fres Run Avg|Hold> 11 TP
Ealuctﬂlm‘

IF Gain:L ow
Ref Offset 10 dB : :
Ref 20.00 dBm - dB

1

Sy rvsiicm, ket e e e i TR R R
g

Stop 40.000 GHz
#VBW 3.0 MHz Sweep 23.3 ms (1001 pis)

FUMCTION ICTICH WAL T FUMCT LLIE |

27050 GHz | ~40. 5

g
()

Y ..
Colr o R P

i

STATUS
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IC: 1754F-UWAZ2

Ch High 30MHz - 6GHz

Agilent Sgaecirunm Analyzes - Swept 54

q L 0= 1 5 Bl M 10, ML

Marker 1 4.011990000000 GHz s Bl “,?,_-[- —
THO: Fast g 17 Frae Run AvglHold> 11 THPE
IF Gain:L ow ﬂ!l!ﬂ Mm
= L
Ref Offset 10 B . 1
Ref 20.00 dBm e
Normal
[
Deita
e
Fixed:
—————————
Stop 6.000 GHz
#VBW 3.0 MHz 10.0 ms (1001 pts) -
v + FUMCTION ICTIoH ¥ FUMCT WE |
! ; 4071 98 GHZ! =45 466 dBm | :=
3 | | |
4l Properties»
B
7
5]
2 More
¥ 1of2
Az
EeLTx} STATUS
Ch High 6GHz - 18GHz
Agilent Sgaecirum Analyzes - Swept 5|l
(T - 7 = 100G e e 1.3, JFO0.
Marker 1 10.480000000000 GHz Avg Type: Log-Pwr TRACE it
PO Fast g 17 Frae Run AvglHold> 11 VP
IF Gain:L ow ﬂ!l!ﬂ Mm
= L
Ref Offset 10 B LS LA 1
Ref 20.00 dBm e
Normal
[
Deita
e
Fixed:
—————————
#VBW 3.0 MHz Sweep 33.3ms (1001 pts) -
+ FUMCTION ICTICH WAL T FUMCT — 1
o 10,48 GHz| | ——
2 |
2 .
4l Properties»
B
7
5]
2 More
¥ 1of2
Az
EeLTx} STATUS
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LR B
g e

Ch High 18GHz - 40GHz

Agilent Sgaecirunm Analyzes - Swept 54
e = - :
Marker 1 26.826000000000 GHz
IFHIE: Fast Ly
IF Gaimn:L ow

Trig: Fres Run
wArten: 20 48

Ref Offset 10 dB
Ref 20,00 dBm

1

iStart 26.000 GHz
WRes BW 1.0 MHz

FVBW 3.0 MHz

SCL

26826 GHz |

40925 dBm |

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

Avg Type: Log-Pwr
AnglHeld=11

Feadiu,
| R o S Sy e Y 1SS [ PP e P L L R T ER =

FUNCTION

B T P e T T

Stop 40.000 GHz
Sweep 23.3 ms (1001 pis)

FUMCTICH WAD TH TFUNCTION VALLIE |
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IC: 1754F-UWAZ2

802.11n HT20 Mode (chain a)
Ch Low 30MHz - 6GHz

Agilent Sgaecirum Analyzes - Swept 5|l
A i .
Marker 1 4.053780000000 GHz Avg Type: Log-Fwr
THO: Fast g 17 Frae Run AvglHolds 11

IF Gaimn:L ow

021 5000 P M 10,

T

Ref Offset 10 dB
Ref 20,00 dBm

T o) CaPTaRy i e || T 7 TP
. arptihaiin g oo b o W et

| WERET L . =3

P - o

Fixed
e
Stop 6.000 GHz
#VBW 3.0 MHz Sweep 10.0 ms (1001 pis) on
- o FUMCTION it IWADTH FLMCTION VALLIE i
4,063 78 GHz | 45,066 dBm | | | ——
Properties®
More
1of2

Agilent Sgaecirunm Analyzes - Swept 54
AT

Marker 1 10.360000000000 GHz Avg Type: Log-Pwr
Nk Fast Ly 1 ri@: Fres Run Avg|Hald>11 YPE
IF Gain:L ow Select Marker
*
Ref Offset 10 dB . 1
Ref 20,00 dBm —
Normal
[
}1 Delta
|'-'—;,‘.r1-'--‘1r‘-*'-"h"'-o-\-'-’l'-"*"h-'-'-dl..-.- Pt g T b e i Sy It b i o P g R G —
Fixed
I ——————————NUee—
Stop 26.00 GHz
#VBW 3.0 MHz Sweep 33.3 ms (1001 pts) ot
MR 1L + FUMCTAON FLib I WADTH FUNCTION VALUE |
; 10.36 GHz| 41,261 dBm | | |
3 | : |
4l ! Properties®
& |
T !
B |
. . More
1 I Tof2
B il
EeLTx} STATUS
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IC: 1754F-UWAZ2

Ch Low 18GHz - 40GHz

Agilent Sgaecirum Analyzes - Swept 5|l
TG | 7
Marker 1 70,136000000000 GHz Pirg Typa: Log-Pwr i b

PO Fast g 17 Frae Run AvglHold> 11 VP

IF Gain:L ow ﬂ!l!ﬂ Mm‘
Ref Offset 10 dB 1
Ref 20000 dBm

. Lot
vl sl i s e
P ST T L DR "

Stop 40.000 GHz

#VEBW 3.0 MHz Sweep 23.3 ms (1001 pis)
v + FUMCTION ICTICH WAL T FUMCT WE |
FEREFE 40,430 dBm |

STATUS

Agilent Sgaecirunm Analyzes - Swept 54
AT

Marker 1 3.886620000000 GHz : A Type: Log-Fr

PHIN: Fast g Trig: Fres Run Avg|Hold> 1M
IF Gaimn:L ow

Ref Offset 10 dB
Ref 20,00 dBm

1

b A I e T el Bl Sy gt Pl

R PSRRI

Stop 6.000 GHz
#VBW 3.0 MHz Sweep 10.0 ms (1001 pts)

FUMCTION ICTIoH ¥ FUMCT

3,886 62 GHz | -45 560 dBm |

STATUS
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Ch Mid 6GHz - 18GHz

Agilent Sgaecirunm Analyzes - Swept 54
AT

Marker 1 10.400000000000 GHz

PHIR: Fast g 179 Fres Run

IF Gaimn:L ow

Ref Offset 10 dB
Ref 20,00 dBm

1

¢

FVBW 3.0 MHz
Y FUMCTAON

10,40 GHz|

-4°.053 dBm |

Avg Type: Log-Pwr
AnglHeld=11

| L Rersir
B e
Nt A o e b e P oWt it i i A

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

4= 10 T e A 10, M
TRACH

e g i ko e P B

Stop 26.00 GHz
Sweep 33.3ms (1001 pts)

ICTICH WAL T FUMCT LLIE |

Marker

Select Hlamer‘
1

Normal
[

Delta
I

STATUS

Agilent Sgaecirum Analyzes - Swept 5|l
e L ]
Marker 1 26.756000000000 GHz
IFHIE: Fast Ly
IF Gaimn:L ow

Trig: Fres Run

Ref Offset 10 dB
Ref 20,00 dBm

1

T S T P Ry e T I ey R L PR R

FVBW 3.0 MHz

FUMCTION

25,756 GHz |

40514 dBm |

Avg Type: Log-Pwr
AnglHeld=11 TYPE

P I

ICTICH WAL T FUMCT LLIE |

002 10 S0 Pt M 13,
TRACH

Stop 40.000 GHz
Sweep 23.3 ms (1001 pis)

Marker

Select Hlamer‘
1

g
()

STATUS
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Ch High 30MHz - 6GHz

Agilent Sgaecirum Analyzes - Swept 5|l

e L ]

Marker 1 3.862740000000 GHz
PRI Fast Ly
IF Gaimn:L ow

Ref Offset 10 dB
Ref 20,00 dBm

PR TR S

3,862 74 GHz |

B

FVBW 3.0 MHz

-45 323 dBm |

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

-80 of 123-

i {12 By ".‘-'\-"-'.F“'.l 13, SO
Avg Type: Log-Pwr TRALE Pank Banch
AvglHotd> 11 e

Trig: Fres Run

i it P e i i

Stop 6.000 GHz
Sweep 10.0 ms (1001 pts)

FUMCTION it FUMCT

STATUS
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IC: 1754F-UWAZ2

802.11n HT20 Mode (chain b)
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Ch Mid 6GHz - 18GHz
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IC: 1754F-UWAZ2
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802.11n HT40 Mode (chain a)
Ch Low 30MHz - 6GHz

Agilent Sgaecirunm Analyzes - Swept 54
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Ch Low 18GHz - 40GHz
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IC: 1754F-UWAZ2
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IC: 1754F-UWAZ2

802.11n HT40 Mode (chain b)
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Ch Mid 6GHz - 18GHz
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MUBRBEERARAN IC: 1754F-UWA2

11. UNDESIRABLE EMISSION - RADICTED MEASUREMENT

11.1 Standard Applicable
According to 815.407(b),

(b) Undesirable Emission Limits: Except as shown in Paragraph (b)(6) of this section, the peak

emissions outside of the frequency bands of operation shall be attenuated in accordance with the

following limits:

(1)

(2)

€)

(4)

()

(6)

(7)

(8)

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 EIRP of -27 dBm/MHz.

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 EIRP of -27 dBm/MHz. Devices operating in the
5.25-5.35 GHz band that generate emissions in the 5.15-5.25 GHz band must meet all ap-
plicable technical requirements for operation in the 5.15-5.25 GHz band (including indoor
use) or alternatively meet an out-of-band emission EIRP limit of -27 dBm/MHz in the
5.15-5.25 GHz band.

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 EIRP of -27 dBm/MHz.

For transmitters operating in the 5.725-5.825 GHz band: all emissions within the frequency
range from the band edge to 10 MHz above or below the band edge shall not exceed an
EIRP of -17 dBm/MHz; for frequencies 10 MHz or greater above or below the band edge,
emissions shall not exceed an EIRP of -27 dBm/MHz.

The above emission measurements shall be performed using a minimum resolution band-
width of 1 MHz. A lower resolution bandwidth may be employed near the band edge,
when necessary, provided the measured energy is integrated to show the total power over 1
MHz.

Unwanted emissions below 1 GHz must comply with the general field strength limits set
forth in Section 15.209. Further, any U-NII devices using an AC power line are required to
comply also with the conducted limits set forth in Section 15.207.

The provisions of Section 15.205 of this part apply to intentional radiators operating under
this section.

When measuring the emission limits, the nominal carrier frequency shall be adjusted as

close to the upper and lower frequency block edges as the design of the equipment permits.
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815.205- RESTRICTED BANDS OF OPERATIONS

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in

any of the frequency bands listed below:

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9-410 45-5.15
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025 - 8.5
4.17725 - 4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73 -74.6 1645.5 - 1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-134
6.31175-6.31225 123 -138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.52525 2655 - 2900 22.01 -23.12
8.41425 - 8.41475 156.7 - 156.9 3260 - 3267 23.6-24.0
12.29 - 12.293 162.0125 -167.17 3332 -3339 31.2-31.8
12.51975 - 12.52025 167.72 -173.2 3345.8 - 3358 36.43 -36.5
12.57675 - 12.57725 240 - 285 3600 - 4400 (2)
13.36 - 13.41 322-3354

!'Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
* Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing
within these frequency bands shall not exceed the limits shown in Section 15.209. At
frequencies equal to or less than 1000 MHz, compliance with the limits in Section 15.209
shall be demonstrated using measurement instrumentation employing a CISPR quasi-peak
detector. Above 1000 MHz, compliance with the emission limits in Section 15.209 shall
be demonstrated based on the average value of the measured emissions. The provisions

in Section 15.35 apply to these measurements.
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815.209- RADIATED EMISSION LIMITS: GENERAL REQUIREMENTS

FCC PART 15.209

MEASURING DISTANCE OF 3 METER
FREQUENCY RANGE FIELD STRENGTH FIELD STRENGTH
(MHz) (Microvolts/m) (dBuV/m)
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

According to RSS-210 A9.2

1.

For transmitters operating in the band 5150-5250 MHz, all emissions outside the band
5150-5350 MHz shall not exceed -27dBm/MHz e.i.r.p.

For transmitters operating in the band 5250-5350 MHz, all emissions outside the band
5150-5350 MHz shall not exceed -27dBm/MHz e.i.r.p. Devices operating in the band
5250-5350 MHz that generate emissions in the band 5150-5250 MHz shall not exceed an
out-of-band emission limit of -27dBm/MHz e.i.r.p. in the band 5150-5250 MHz in order
to operate indoor/outdoor, or alternatively shall comply with the spectral power density
for operation within the band 5150-5250 MHz and shall be labeled “for indoor use only”.

For transmitters operating in the band 5470-5725 MHz, all emissions outside that band
shall not exceed -27dBm/MHz e.i.r.p.

For transmitters operating in the band 5725-5825 MHz, all emissions within the frequen-
cy range from the band edges to 10 MHz above or below the band edges shall not exceed
-17dBm/MHz e.i.r.p. For frequencies more than 10 MHz above or below the band edges,
emissions shall not exceed -27dBm/MHz.
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11.2 EUT Setup
1. The radiated emission tests were performed in the 3 meter open-test site, using the setup
in accordance with the ANSI C63.4-1992.

2. The EUT was put in the front of the test table. The host PC system was placed on the
center of the back edge on the test table. The peripherals like modem, monitor printer,
K/B, and mouse were placed on the side of the host PC system. The rear of the EUT and
peripherals were placed flushed with the rear of the tabletop.

3. The keyboard was placed directly in the front of the monitor, flushed with the front table-
top. The mouse was placed next to the Keyboard, flushed with the back of keyboard.

4. The spacing between the peripherals was 10 centimeters.

5. External I/O cables were draped along the edge of the test table and bundle when neces-

sary.

6. The host PC system was connected with 120Vac/60Hz power source.

11.3 Measurement Procedure
1.  The EUT was placed on a turn table which is 0.8m above ground plane.

2. The turn table shall rotate 360 degrees to determine the position of maximum emission

level.

3. EUT is set 3m away from the receiving antenna which varied from Im to 4m to find out

the highest emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT com-

pliance.

5. And also, each emission was to be maximized by changing the polarization of receiving

antenna both horizontal and vertical.

6. Repeat above procedures until all frequency measured were complete.
Refer to section F of KDB Document: KDB 789033 D01 General UNII Test Procedures v01r03
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11.4 Test SET-UP (Block Diagram of Configuration)
(A) Radiated Emission Test Set-Up, Frequency Below 1000MHz

Spectrum

Analyzer

Turntable

\

EUT

1T !

Im to 4m

Ground Plane N\

Coaxial Cab;e

(B) Radiated Emission Test Set-UP Frequency Over 1 GHz

Turntable

EUT

round Plane

G :

Test
0.8 m| Im to 4m |:| Receiver
—
Coaxial Cable
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11.5 Measurement Equipment Used:

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

Chamber 14(966)
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer .
2126.5GH2) Agilent N9010A | MY49060537 | 07/17/2012 | 07/16/2013
Spectrum Analyzer .
20(6.5GH2) Agilent E4443A | MY48250315 | 05/24/2012 |05/23/2013
Speczt;‘(lg éﬁil)yzer R&S FSU43 100143 | 04/25/2012 | 04/24/2013
Loop Antenna9K-30M AH.SYSTEM SAS-564 294 02/28/2012 | 02/27/2014
Bilog Antenna30-1G Schaffner CBL 6111B 2756 01/13/2013 | 01/12/2014
Horn antennal-18G COM-POWER AH118 2011071401 | 03/01/2013 | 02/29/2014
Horn antennal-18G(06) EMCO 3117 0006665 10/15/2012 | 10/14/2013
Horn antenna26-40G(05) Com-power AH-640 100A 01/09/2013 | 01/08/2015
Horn antennal8-26G(04) Com-power AH-826 081001 05/04/2011 | 05/03/2013
Preamplifier9-1000M HP 8447D NA 02/19/2013 | 02/18/2014
Preamplifier1-18G MITEQ AF544-001018 1329256 | 07/23/2012 | 07/22/2013
00-25-10P-44
Preamplifier1-26G EM EMO01M26G NA 02/26/2013 | 02/25/2014
Preamplifier26-40G MITEQ JS'267021000'2 818471 | 05/21/2011 | 05/20/2013
Cablel-18G HUBER SUHNER | Sucoflex 106 NA 09/07/2012 | 09/06/2013
Cable UP to 1G HUBER SUHNER | RG 214/U NA 10/08/2012 | 10/07/2013
. GI{SinEl:(?Cli:IIi]in(able HUBER SUHNER | Sucoflex 102 2796355‘3 7421 091212011 | 09/20/2013
24G Filter Micro-Tronics | Brm50702 76 12/27/2012 | 12/26/2013
5G Filter Micro-Tronics Brm50716 005 12/27/2012 | 12/26/2013

International Standards Laboratory
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11.6 Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
the Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic equa-
tion with a sample calculation is as follows:

FS=RA+AF+CL-AG

Where  FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

11.7 Measurement Result
Refer to attach tabular data sheets.
NOTE:
The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 100kHz
for Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.
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Radiated Spurious Emission Measurement Result (below 1GHz) (worst case)

Operation Mode 802.11n HT20 TX CH Low Test Date  2013/03/16
Fundamental Frequency 5180MHz Test By Dino
Temperature 25 Pol Ver./Hor
Humidity 65 %
No Freq Reading | Factor | Level Limit Ii)l‘rilelr‘c Remark Pol
MHz dBuV dB | dBuV/m | dBuV/m dB V/H
1 | 10857 | 44.83 | -16.62 | 28.21 4350 | -15.29 | Peak VERTICAL
2 | 21721 39.33 | -15.80 | 23.53 46.00 | -22.47 Peak VERTICAL
3 | 270.56 | 40.86 | -13.37 | 27.49 46.00 | -18.51 Peak VERTICAL
4 | 380.17 | 43.07 | -10.83 | 32.24 46.00 | -13.76 | Peak VERTICAL
5 | 498.51 38.28 -9.06 | 29.22 46.00 | -16.78 Peak VERTICAL
6 | 756.53 | 41.62 -3.79 37.83 46.00 -8.17 Peak VERTICAL
1 | 10857 | 42.05 | -16.62 | 25.43 43.50 | -18.07 Peak | HORIZONTAL
2 1 26959 | 36.15 | -13.41 | 22.74 46.00 | -23.26 | Peak | HORIZONTAL
3 | 37920 | 36.80 | -10.83 | 25.97 46.00 | -20.03 Peak | HORIZONTAL
4 | 49948 | 38.08 -9.06 | 29.02 46.00 | -16.98 Peak | HORIZONTAL
5 | 66632 | 32.04 -5.74 | 26.30 46.00 | -19.70 | Peak | HORIZONTAL
6 | 839.95 | 35.01 -3.06 31.95 46.00 | -14.05 Peak | HORIZONTAL
Remark:

International Standards Laboratory

1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

2 Measuring frequencies from the lowest internal frequency to the 1GHz.

3 Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

4 Measurement result within this frequency range shown “ - ” in the table above means the

reading of emissions are attenuated more than 20dB below the permissible limits or the

field strength is too small to be measured.
5 The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode 802.11n HT20 TX CH Mid Test Date  2013/03/16
Fundamental Frequency 5200MHz Test By Dino
Temperature 25 Pol Ver./Hor
Humidity 65 %
No Freq Reading | Factor | Level Limit Ii)l‘rilelr‘c Remark Pol
MHz dBuV dB | dBuV/m | dBuV/m dB V/H
1 | 10857 | 4532 | -16.62 | 28.70 4350 | -14.80 | Peak VERTICAL
2 | 17453 38.80 | -14.52 | 24.28 43.50 | -19.22 Peak VERTICAL
3 | 27541 43.66 | -13.13 | 30.53 46.00 | -15.47 Peak VERTICAL
4 | 37920 | 4258 | -10.83 | 31.75 46.00 | -14.25 Peak VERTICAL
5 | 49948 | 39.84 -9.06 30.78 46.00 | -15.22 Peak VERTICAL
6 | 759.44 | 41.62 -3.77 37.85 46.00 -8.15 Peak VERTICAL
1 | 108.57 | 4193 | -16.62 | 2531 43.50 | -18.19 Peak | HORIZONTAL
2 | 27153 3629 | -13.32 | 22.97 46.00 | -23.03 Peak | HORIZONTAL
3 | 37920 | 3698 | -10.83 | 26.15 46.00 | -19.85 Peak | HORIZONTAL
4 | 49851 38.79 -9.06 29.73 46.00 | -16.27 Peak | HORIZONTAL
5 | 665.35 31.05 -5.76 25.29 46.00 | -20.71 Peak | HORIZONTAL
6 | 839.95 34.91 -3.06 31.85 46.00 | -14.15 Peak | HORIZONTAL
Remark:

International Standards Laboratory

1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

2 Measuring frequencies from the lowest internal frequency to the 1GHz.

3 Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

4 Measurement result within this frequency range shown “ - ” in the table above means the

reading of emissions are attenuated more than 20dB below the permissible limits or the

field strength is too small to be measured.
5 The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode 802.11n HT20 TX CH High Test Date  2013/03/16
Fundamental Frequency 5240MHz Test By Dino
Temperature 25 Pol Ver./Hor
Humidity 65 %
No Freq Reading | Factor | Level Limit Ii)l‘rilelr‘c Remark Pol
MHz dBuV dB | dBuV/m | dBuV/m dB V/H
1 | 108.57 | 45.68 | -16.62 | 29.06 4350 | -14.44 | Peak VERTICAL
2 1 27056 | 42.51 | -13.37 | 29.14 46.00 | -16.86 | Peak VERTICAL
3 | 37823 | 43.79 | -10.85 | 32.94 46.00 | -13.06 | Peak VERTICAL
4 | 49948 | 41.13 -9.06 32.07 46.00 | -13.93 Peak VERTICAL
5 | 57320 | 37.02 -7.43 29.59 46.00 | -16.41 Peak VERTICAL
6 | 759.44 | 42.69 -3.77 38.92 46.00 -7.08 Peak VERTICAL
1 | 10857 | 4128 | -16.62 | 24.66 4350 | -18.84 | Peak | HORIZONTAL
2 | 27153 36.74 | -13.32 | 23.42 46.00 | -22.58 Peak | HORIZONTAL
3 |1 299.66 | 37.72 | -12.49 | 2523 46.00 | -20.77 Peak | HORIZONTAL
4 | 37823 36.60 | -10.85 | 25.75 46.00 | -20.25 Peak | HORIZONTAL
5 | 49948 | 41.88 -9.06 32.82 46.00 | -13.18 Peak | HORIZONTAL
6 | 839.95 | 34.83 -3.06 31.77 46.00 | -14.23 Peak | HORIZONTAL
Remark:

International Standards Laboratory

1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

2 Measuring frequencies from the lowest internal frequency to the 1GHz.

3 Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

4 Measurement result within this frequency range shown “ - ” in the table above means the

reading of emissions are attenuated more than 20dB below the permissible limits or the

field strength is too small to be measured.
5 The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (above 1GHz) (worst case)

Operation Mode 802.11n HT20 TX CH Low Test Date  2013/03/16
Fundamental Frequency 5180MHz Test By Dino
Temperature 25 Humidity 60 %
. o Over
No Freq Reading | Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H

1168.00 | 59.97 | -16.42 | 43.55 74.00 -30.45 Peak VERTICAL

2 | 1826.00 55.66 | -13.39 | 42.27 74.00 -31.73 Peak VERTICAL

1 110360.00 | 35.24 6.98 42.22 74.00 -31.78 Peak | HORIZONTAL

Remark:
1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-
cy
o Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

3 Measurement of data within this frequency range shown “ - in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

5 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 m:s.
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Operation Mode 802.11n HT20 TX CH Mid Test Date  2013/03/16
Fundamental Frequency 5200MHz Test By Dino
Temperature 25 Humidity 60 %
. o Over
No Freq Reading | Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1168.00 5945 | -1642 | 43.03 74.00 -30.97 Peak VERTICAL
2 | 6908.00 | 46.99 3.89 50.88 74.00 -23.12 Peak VERTICAL
1 110360.00 | 35.17 6.98 42.15 74.00 -31.85 Peak | HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-

cy

o Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

3 Measurement of data within this frequency range shown “ - in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200

ms., the VBW setting was 3 MHz.

5 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,

Sweep time=

International Standards Laboratory

200 ms.
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Operation Mode 802.11n HT20 TX CH High Test Date  2013/03/16
Fundamental Frequency 5240MHz Test By Dino
Temperature 25 Humidity 60 %
. o Over
No Freq Reading | Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1 | 1161.00 6449 | -16.44 | 48.05 74.00 -25.95 Peak VERTICAL
2 | 6768.00 | 45.78 3.57 49.35 74.00 -24.65 Peak VERTICAL
1 110400.00 | 35.10 7.04 42.14 74.00 -31.86 Peak | HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-
cy

o Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

3 Measurement of data within this frequency range shown “ - in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

5 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 m:s.
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Band Edges test
802.11a mode CH-Low
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Operation Mode TX CH Low Test Date  2013/03/16
Fundamental Frequency 5180 MHz Test By Dino
Temperature 25 Humidity 65 %
. . Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
5068.02 47.09 -1.49 45.60 74.00 -28.40 Peak VERTICAL
2 1 5150.00 44.73 -1.27 43.46 74.00 -30.54 Peak VERTICAL
1 5145.92 48.95 -1.28 47.67 74.00 -26.33 Peak | HORIZONTAL
2 | 5150.00 47.43 -1.27 46.16 74.00 -27.84 Peak | HORIZONTAL
Operation Mode TX CH High Test Date  2013/03/16
Fundamental Frequency 5240MHz Test By Dino
Temperature 25 Humidity 65 %
. .. Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
5350.00 45.67 -0.75 44.92 74.00 -29.08 Peak VERTICAL
2 | 5374.84 47.54 -0.68 46.86 74.00 -27.14 Peak VERTICAL
5350.00 45.80 -0.75 45.05 74.00 -28.95 Peak | HORIZONTAL
2 | 5352.06 47.94 -0.74 47.20 74.00 -26.80 Peak | HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-

cy

5 Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

3 Measurement of data within this frequency range shown “ - in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200

ms., the VBW setting was 3 MHz.

5 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,

Sweep time=

International Standards Laboratory

200 ms.
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802.11n HT20 mode (chain a)
Band Edges Test Data CH-Low

Agilent Sgwecirum Analyeer - Swept 54
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802.11n HT20 mode (chain b)
Band Edges Test Data CH-Low

Agilent Sgwecirum Analyeer - Swept 54
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Radiated Emission: 802.11n HT20 mode, Antenna A+B

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

Operation Mode TX CH Low Test Date  2013/03/16
Fundamental Frequency 5180 MHz Test By Dino
Temperature 25 Humidity 65 %
. . Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
5143.83 47.23 -1.29 45.94 74.00 -28.06 Peak VERTICAL
2 | 5150.00 45.71 -1.27 44.44 74.00 -29.56 Peak VERTICAL
1 5149.15 48.00 -1.27 46.73 74.00 -27.27 Peak | HORIZONTAL
2 | 5150.00 47.74 -1.27 46.47 74.00 -27.53 Peak | HORIZONTAL
Operation Mode TX CH High Test Date  2013/03/16
Fundamental Frequency 5240MHz Test By Dino
Temperature 25 Humidity 65 %
. .. Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
5350.00 4598 -0.75 45.23 74.00 -28.77 Peak VERTICAL
2 | 5390.31 47.41 -0.63 46.78 74.00 -27.22 Peak VERTICAL
5350.00 46.24 -0.75 45.49 74.00 -28.51 Peak | HORIZONTAL
2 | 5357.84 47.53 -0.72 46.81 74.00 -27.19 Peak | HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-

cy

5 Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

3 Measurement of data within this frequency range shown “ - in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field

strength is too small to be measured.

4 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200

ms., the VBW setting was 3 MHz.

5 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,

Sweep time= 200 ms.
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802.11n HT40 mode (Antenna A Port)
Band Edges Test Data CH-Low
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LR B

802.11n HT40 mode (Antenna B Port)
Band Edges Test Data CH-Low
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Radiated Emission: 802.11n HT40 mode, Antenna A+B

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

Operation Mode TX CH Low Test Date  2013/03/16
Fundamental Frequency 5190 MHz Test By Dino
Temperature 25 Humidity 65 %
. - Over
No Freq Reading | Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
5147.84 | 49.21 -1.28 47.93 74.00 -26.07 Peak VERTICAL
5150.00 | 46.82 -1.27 45.55 74.00 -28.45 Peak VERTICAL
1 | 5148.05 | 44.19 -1.28 42.91 54.00 -11.09 | Average | HORIZONTAL
2 | 5148.05 | 61.83 -1.28 60.55 74.00 -13.45 Peak | HORIZONTAL
3 | 5150.00 | 45.35 -1.27 44.08 54.00 -9.92 | Average | HORIZONTAL
4 | 5150.00 | 60.17 -1.27 58.90 74.00 -15.10 Peak | HORIZONTAL
Operation Mode TX CH High Test Date  2013/03/16
Fundamental Frequency 5230MHz Test By Dino
Temperature 25 Humidity 65 %
: o Over
No Freq Reading | Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
5350.00 | 44.98 -0.75 44.23 74.00 -29.77 Peak VERTICAL
2 | 5387.65 | 47.65 -0.64 47.01 74.00 -26.99 Peak VERTICAL
5350.00 | 44.93 -0.75 44.18 74.00 -29.82 Peak | HORIZONTAL
2 | 535535 | 47.87 -0.72 47.15 74.00 -26.85 Peak | HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-

cy

o Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

3 Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

5 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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12. TRANSMISSION IN THE ABSENCE OF DATA

12.1 Standard Applicable

According to §15.407(c)

The device shall automatically discontinue transmission in case of either absence of information
to transmit or operational failure. These provisions are not intended to preclude the transmis-
sion of control or signalling information or the use of repetitive codes used by certain digital
technologies to complete frame or burst intervals. Applicants shall include in their application

for equipment authorization a description of how this requirement is met.

According to RSS-210 A9.4(4)

The device shall automatically discontinue transmission in case of absence of information to transmit,
or operational failure. A description on how this is done shall accompany the application for equip-
ment certification. Note that this is not intended to prohibit transmission of control or signalling in-
formation or the use of repetitive codes where required by the technology

12.2 Result:

No non-compliance noted:

Refer to the theory of operation.
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13. FREQUENCY STABILITY

13.1 Standard Applicable
According to §15.407 (g) Manufacturers of U-NII devices are responsible for ensuring frequency stabil-

ity such that an emission is maintained within the band of operation under all conditions of normal opera-

tion as specified in the user’s manual.

According to A9.5
(5) The applicant shall ensure frequency stability by showing that an emission is maintained within

the band of operation under all normal operating conditions as specified in the user’s manual.

13.2 Result:
No non-compliance noted:
+20ppm ppm was defined in product specification.
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14. ANTENNA REQUIREMENT

14.1 Standard Applicable
According to §15.203, Antenna requirement.

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 Sections 15.211, 15.213, 15.217, 15.219, or 15.221. 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 Section 15.31(d), must be measured at the installation site. However, the installer shall be re-
sponsible for ensuring that the proper antenna is employed so that the limits in this Part are not ex-
ceeded.
According to RSS-GEN 7.1.2, a transmitter can only be sold or operated with antennas with which
it was certified. A transmitter may be certified with multiple antenna types. An antenna type com-
prises antennas having similar in-band and out-of-band radiation patterns. Testing shall be per-
formed using the highest-gain antenna of each combination of transmitter and antenna type for
which certification is being sought, with the transmitter output power set at the maximum level. Any
antenna of the same type and having equal or lesser gain as an antenna that had been successfully
tested for certification with the transmitter, will also be considered certified with the transmitter, and
may be used and marketed with the transmitter. The manufacturer shall include with the application
for certification a list of acceptable antenna types to be used with the transmitter.
When a measurement at the antenna connector is used to determine RF output power, the effective
gain of the device's antenna shall be stated, based on measurement or on data from the antenna
manufacturer. Any antenna gain in excess of 6 dBi (6 dB above isotropic gain) shall be added to the
measured RF output power before using the power limits specified in RSS-210 or RSS-310 for de-
vices of RF output powers of 10 milliwatts or less. For devices of output powers greater than 10
milliwatts, except devices subject to RSS-210 Annex 8 (Frequency Hopping and Digital Modulation
Systems Operating in the  902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz Bands) or
RSS-210 Annex 9 (Local Area Network Devices), the total antenna gain shall be ad
ded to the measured RF output power before using the specified power limits. For devices subject to
RSS-210 Annex 8 or Annex 9, the antenna gain shall not be added.
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14.2 Antenna Connected Construction
The directional gins of antenna used for transmitting is -5.2dBi for 2.4G / 5.9dBi for 5G, and the

antenna connector is designed with unique type RF connector and no consideration of replacement.

Please see EUT photo and antenna spec. for details.

According to KDB662911 D01 SM-MIMO signals could be considered uncorrelated for purposes of

directional gain computation.

Directional gain = GANT
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15. Maximum Permissible Exposure (MPE)

15.1 Standard Applicable

According to 81.1307(b)(1), systems operating under the provisions of this section shall be op-
erated in a manner that ensure that the public is not exposed to radio frequency energy level in

excess of the Commission’s guideline.

This is a Mobile device, the MPE is required.

According to 8§1.1310 and §2.1091 RF exposure is calculated.

Limits for Maximum Permissive Exposure (MPE)

FCC ID: HLZUWA2
IC: 1754F-UWAZ2

Frequency Range Electric Field Magnetic Field Power Density Averaging Time
(MHz) Strength (V/m) Strength (A/m) (mW/cm?) (minute)
Limits for General Population/Uncontrolled Exposure

0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/f) 30
30-300 27.5 0.073 0.2 30
300-1500 / / F/1500 30
1500-15000 / / 1.0 30

F = frequency in MHz

* = Plane-wave equipment power density
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15.2  Maximum Permissible Exposure (MPE) Evaluation
The worst case of Peak power N HT20 mode: refer to section 6.5 for detail measurement date.

Power measurement:

Output Chain (dBm) | Combine
Peak
Mode Freq(MHz)| channel Chain A | chain B gutput Limit(dBm)| Result
ower
(dBm)
5180 36 11.42 9.72 13.66 16.98 Pass
N HT20 5200 40 10.71 10.09 13.42 16.98 Pass
5240 48 10.09 10.17 13.14 16.98 Pass

Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4TTR’
Where: S = Power density
P = Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum peak output power at antenna input terminal: {13.66 (dBm)
Maximum peak output power at antenna input terminal:|23.22736796 | (mW)
Duty cycle: {100 (%)
Maximum Pav :|123.22736796 | (mW)
Antenna gain (typical):|5.9 (dBi)
Maximum antenna gain:|3.89045145  |(numeric)
Prediction distance:|20 (cm)
Prediction frequency:|S180 (MHz)
MPE limit for uncontrolled exposure at prediction|] (mW/cm?2)

Power density at predication frequency at 20 (cm)|0.0179867  [(mW/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.0179 mW/cm?. This is below the uncontrolled
exposure limit of 1 mW/cm? at 5180MHz.
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