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2 Summary of Test Results 

 

47 CFR FCC Part 15, Subpart C (SECTION 15.247) 

FCC 

Clause 
Test Item Result Remarks 

15.207 AC Power Conducted Emission PASS 
Meet the requirement of limit. 
Minimum passing margin is -2.45dB at 
0.15922MHz. 

15.205 / 
15.209 / 

15.247(d) 

Radiated Emissions and Band Edge 
Measurement PASS 

Meet the requirement of limit. 
Minimum passing margin is -0.1dB at 
2390.00MHz & 2483.50MHz. 

15.247(d) Antenna Port Emission PASS Meet the requirement of limit. 

15.247(a)(2) 6dB bandwidth PASS Meet the requirement of limit. 

15.247(b) Conducted power PASS Meet the requirement of limit. 

15.247(e) Power Spectral Density PASS Meet the requirement of limit. 

15.203 Antenna Requirement PASS 
For WLAN: Antenna connector is 
i-pex(MHF) not a standard connector. 

 
 

2.1 Measurement Uncertainty 

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on 
the EUT as specified in CISPR 16-4-2: 

 

Measurement Frequency 
Expended Uncertainty 

(k=2) (�²�* 

Conducted Emissions at mains ports 150kHz ~ 30MHz 2.86 dB 

Radiated Emissions up to 1 GHz 
30MHz ~ 200MHz  5.37 dB 

200MHz ~1000MHz 3.65 dB 

Radiated Emissions above 1 GHz 
1GHz ~ 18GHz 3.88 dB 

18GHz ~ 40GHz 4.11 dB 
 

2.2 Modification Record 

There were no modifications required for compliance. 
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3 General Information 

3.1 General Description of EUT 

Product Advanced Edge Router 

Brand cradlepoint 

Test Model S4A543A 

Series Model S4A542A 

Status of EUT ENGINEERING SAMPLE 

Power Supply Rating 12Vdc from power adapter 

Modulation Type 

CCK, DQPSK, DBPSK for DSSS  

64QAM, 16QAM, QPSK, BPSK for OFDM  

256QAM for OFDM in 11ac mode only 

Modulation Technology DSSS, OFDM 

Transfer Rate 

802.11b: up to 11Mbps  

802.11a/g: up to 54Mbps  

802.11n: up to 300Mbps  

802.11ac: up to 866.7Mbps 

Operating Frequency 
2.4GHz: 2.412GHz ~ 2.462GHz  

5GHz: 5.18GHz ~ 5.24GHz, 5.745GHz ~ 5.825GHz 

Number of Channel 

2.4GHz:  
802.11b, 802.11g, 802.11n (HT20): 11  
802.11n (HT40): 7  
5GHz: 
802.11a, 802.11n (HT20), 802.11ac (VHT20): 9  
802.11n (HT40), 802.11ac (VHT40): 4  
802.11ac (VHT80): 2 

Output Power 

CDD Mode  

2.4GHz: 

802.11b: 710.332mW 

802.11g: 643.541mW 

802.11n (HT20): 636.651mW 

802.11n (HT40): 195.239mW 

5GHz: 

802.11a: 462.954mW 

802.11ac (VHT20): 414.506mW 

802.11ac (VHT40): 333.183mW 

802.11ac (VHT80): 53.35mW 

Beamforming Mode   

2.4GHz: 

802.11n (HT20): 636.651mW 

802.11n (HT40): 195.239mW 

5GHz: 

802.11ac (VHT20): 414.506mW 

802.11ac (VHT40): 333.183mW 

802.11ac (VHT80): 53.35mW 

Antenna Type Refer to Note 

Antenna Connector Refer to Note 
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Accessory Device Adapter x 1 

Data Cable Supplied RJ45 cable (1.5m, unshielded) x 1 

Note:  

1. There are WLAN and 3G/LTE technology used for the EUT. 

2. WLAN/3G/LTE coexistence mode: 

Condition Technology 

1 WLAN(2.4GHz) WLAN(5GHz) 
3G (Model No.: 

MC7354) 
3G (Model No.: 

MC400LPE) 

2 WLAN(2.4GHz) WLAN(5GHz) 
3G (Model No.: 

MC7354) 
LTE (Model No.: 

MC400LPE) 

3 WLAN(2.4GHz) WLAN(5GHz) 
LTE (Model No.: 

MC7354) 
3G (Model No.: 

MC400LPE) 

4 WLAN(2.4GHz) WLAN(5GHz) 
LTE (Model No.: 

MC7354) 
LTE (Model No.: 

MC400LPE) 
Note: The emission of the simultaneous operation has been evaluated and no non-compliance was found. 

3. The EUT has two model names which are identical to each other in all aspects except for the following 
table: (USB device apply for mobile AP with 4G module, Model No.: MC400LPE test only not sale 
together)  

Model No. WiFi Function  

3G/LTE  
(3G module:  

FCC ID: N7NMC7355,  
Model No.: MC7354) 

3G/LTE  
(with optional 3G USB 

device: Contains FCC ID: 
N7NMC7355,  

Model no.: MC400LPE) 

S4A542A V - V 

S4A543A V V V 

From the above models, model: S4A543A was selected as the representative model for the test and its data 
is recorded in this report. 

4. The EUT must be supplied with a power adapter and following four different models could be chosen as 
following table: 

No Brand Name Model No. Spec. 

1 Ktec KSAS0361200300D5 
Input: 100-240Vac, 50/60Hz, 1.0A 
Output: 12Vdc, 3000mA 
DC output cable: 1.8m, unshielded 

2 Ktec KSAS0501200400M2 

Input: 100-240Vac, 50/60Hz, 1.2A 
AC output cable: 2m, unshielded 
Output: 12Vdc, 4000mA 
DC output cable: 1.2m, unshielded 

3 FSP GROUP, INC. FSP040-DHMN2 
Input: 100-240Vac, 50/60Hz, 1.2A 
Output: 12Vdc, 3400mA 
DC output cable: 1.5m, unshielded 

4 FSP GROUP, INC. FSP048-RHAN2 

Input: 100-240Vac, 50/60Hz, 1.5A 
AC output cable: 1.8m, unshielded 
Output: 12Vdc, 4000mA 
DC output cable: 1.55m, unshielded with one core 

From the above adapters, the worst case was found in Adapter 4. Therefore only the test data of the mode 
was recorded in this report. 
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5. The EUT incorporates a MIMO function with beamforming. 
For 2.4GHz Band  

MODULATION MODE DATA RATE (MCS) TX & RX CONFIGURATION 

802.11b 1 ~ 11Mbps 2TX 2RX 

802.11g 6 ~ 54Mbps 2TX 2RX 
802.11n (HT20) 

&  
802.11n (HT40) 

MCS 0~7 2TX 2RX 

MCS 8~15 2TX 2RX 

For 5GHz Band  

802.11a 6 ~ 54Mbps 2TX 2RX 
802.11n (HT20) 

&  
802.11n (HT40) 

MCS 0~7 2TX 2RX 

MCS 8~15 2TX 2RX 

802.11ac (VHT20) 
MCS0~8 Nss=1 2TX 2RX 

MCS0~8 Nss=2 2TX 2RX 
802.11ac (VHT40) 

& 
802.11ac (VHT80) 

MCS0~9 Nss=1 2TX 2RX 

MCS0~9 Nss=2 2TX 2RX 

Note: 1. The modulation and bandwidth are similar for 802.11n mode for 20MHz (40MHz) and 802.11ac mode 
for 20MHz (40MHz), therefore investigated worst case to representative mode in test report. (Final 
test mode refer section 3.2.1) 

2. * From the above modulation modes, the 802.11a, b, g without beamforming. 

6. The antennas provided to the EUT, please refer to the following table: 
For WLAN used  

Antenna 
 No. 

Transmitter 
Circuit 

Model 
Antenna 
Gain(dBi) 

Frequency range 
Antenna 

Type 
Connecter 

Type 

WIFI  
Antenna 1 

2.4G Chain 0

RFA-25-G170-70B-154

3.5 2400~24835MHz 

Dipole 

i-pex(MHF)

5G Chain 1 
4.9 5150~5250MHz 

4.9 5725~5850MHz 

WIFI  
Antenna 2 

2.4G Chain 1

RFA-25-G170-70-64

3.5 2400~24835MHz 

Dipole 
5G Chain 0 

4.9 5150~5250MHz 

4.9 5725~5850MHz 

For LTE used  
Antenna 

 No. 
Model 

Antenna 
Gain(dBi) 

Frequency range 
Antenna 

Type 
Connecter 

Type 
LTE Antenna 1 YWX-6241SAXX-711C 2 698~960MHz Dipole SMA 

LTE Antenna 1 YWX-6241SAXX-711C 3 1710~2700MHz Dipole SMA 

LTE Antenna 2 RFA-LTE-T196-U-B70 -2 698~960MHz Dipole SMA 

LTE Antenna 2 RFA-LTE-T196-U-B70 1 1710~2700MHz Dipole SMA 

Note:  1. For LTE: Antenna No.: 1 was selected as representative antenna for the test. 

7. The above EUT information is declared by manufacturer and for more detailed features description, 
please refer to the manufacturer's specifications or user's manual. 

 
 
 
  



  
 

Report No.: RF150720E02 Page No. 10 / 67 Report Format Version: 6.1.1
 
 
 

3.2 Description of Test Modes 

11 channels are provided for 802.11b, 802.11g and 802.11n (HT20): 

Channel Frequency Channel Frequency 

1 2412MHz 7 2442MHz 

2 2417MHz 8 2447MHz 

3 2422MHz 9 2452MHz 

4 2427MHz 10 2457MHz 

5 2432MHz 11 2462MHz 

6 2437MHz   

7 channels are provided for 802.11n (HT40): 

Channel Frequency Channel Frequency 

3 2422MHz 7 2442MHz 

4 2427MHz 8 2447MHz 

5 2432MHz 9 2452MHz 

6 2437MHz   
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3.2.1 Test Mode Applicability and Tested Channel Detail 
 

EUT 
CONFIGURE 

MODE 

APPLICABLE TO 
DESCRIPTION 

RE�t1G RE<1G PLC APCM 

1 �¥ �¥ �¥ �¥ With Adapter 4 

2 - - �¥ - With Adapter 1 

3 - - �¥ - With Adapter 2 

4 - - �¥ - With Adapter 3 

Where 
RE�t1G: Radiated Emission above 1GHz  & 
Bandedge Measurement  

RE<1G: Radiated Emission below 1GHz 

 PLC: Power Line Conducted Emission APCM: Antenna Port Conducted Measurement  

   
NOTE: “-”means no effect. 

Radiated Emission Test (Above 1GHz):  

 Pre-Scan has been conducted to determine the worst-case mode from all possible combinations 
between available modulations, data rates and antenna ports (if EUT with antenna diversity 
architecture). 

 Following channel(s) was (were) selected for the final test as listed below.  
CDD Mode 

MODE 
AVAILABLE 

CHANNEL 

TESTED 

CHANNEL 

MODULATION 

TECHNOLOGY 

MODULATION 

TYPE 

DATA RATE 

(Mbps) 

802.11b 1 to 11 1, 6, 11 DSSS DBPSK 1 

802.11g 1 to 11 1, 6, 11 OFDM BPSK 6 

802.11n (HT20) 1 to 11 1, 6, 11 OFDM BPSK 6.5 

802.11n (HT40) 3 to 9 3, 6, 9 OFDM BPSK 13.5 

Radiated Emission Test (Below 1GHz):  

 Pre-Scan has been conducted to determine the worst-case mode from all possible combinations 
between available modulations, data rates and antenna ports (if EUT with antenna diversity 
architecture). 

 Following channel(s) was (were) selected for the final test as listed below.  
CDD Mode 

MODE 
AVAILABLE 

CHANNEL 

TESTED 

CHANNEL 

MODULATION 

TECHNOLOGY 

MODULATION 

TYPE 

DATA RATE 

(Mbps) 

802.11b 1 to 11 6 DSSS DBPSK 1 

Power Line Conducted Emission Test:  

 Pre-Scan has been conducted to determine the worst-case mode from all possible combinations 
between available modulations, data rates and antenna ports (if EUT with antenna diversity 
architecture).  

 Following channel(s) was (were) selected for the final test as listed below.  
CDD Mode 

MODE 
AVAILABLE 

CHANNEL 

TESTED 

CHANNEL 

MODULATION 

TECHNOLOGY 

MODULATION 

TYPE 

DATA RATE 

(Mbps) 

802.11b 1 to 11 6 DSSS DBPSK 1 
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Antenna Port Conducted Measurement:  

 This item includes all test value of each mode, but only includes spectrum plot of worst value of each 
mode. 

 Pre-Scan has been conducted to determine the worst-case mode from all possible combinations 
between available modulations, data rates and antenna ports (if EUT with antenna diversity 
architecture). 

 Following channel(s) was (were) selected for the final test as listed below.  
CDD Mode 

MODE 
AVAILABLE 

CHANNEL 

TESTED 

CHANNEL 

MODULATION 

TECHNOLOGY 

MODULATION 

TYPE 

DATA RATE 

(Mbps) 

802.11b 1 to 11 1, 6, 11 DSSS DBPSK 1 

802.11g 1 to 11 1, 6, 11 OFDM BPSK 6 

802.11n (HT20) 1 to 11 1, 6, 11 OFDM BPSK 6.5 

802.11n (HT40) 3 to 9 3, 6, 9 OFDM BPSK 13.5 

Beamforming Mode  

MODE 
AVAILABLE 

CHANNEL 

TESTED 

CHANNEL 

MODULATION 

TECHNOLOGY 

MODULATION 

TYPE 

DATA RATE 

(Mbps) 

802.11n (HT20) 1 to 11 1, 6, 11 OFDM BPSK 6.5 

802.11n (HT40) 3 to 9 3, 6, 9 OFDM BPSK 13.5 

Test Condition:  
APPLICABLE TO ENVIRONMENTAL CONDITIONS INPUT POWER TESTED BY 

RE�t1G 25deg. C, 68%RH 120Vac, 60Hz Weiwei Lo 

RE<1G 25deg. C, 68%RH 120Vac, 60Hz Weiwei Lo 

PLC 25deg. C, 65%RH 120Vac, 60Hz JyunChun Lin 

APCM 25deg. C, 60%RH 120Vac, 60Hz Weiwei Lo 
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3.3 Duty Cycle of Test Signal 

If duty cycle of test signal is �• 98 %, duty factor is not required. 

If duty cycle of test signal is < 98%, duty factor shall be considered. 
802.11b:  Duty cycle = 12.41/12.43 = 0.998 
802.11g: Duty cycle = 2.057/2.081 = 0.988 
802.11n (HT20): Duty cycle = 1.914/1.943 = 0.985 
802.11n (HT40): Duty cycle = 0.938/0.972 = 0.965, Duty factor = 10 * log[1/(0.938/0.972)] = 0.15 
802.11b 802.11g 

802.11n (HT20) 802.11n (HT40) 

  














































































































