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1. GENERAL INFORMATION 
 

Applicant Name: BLUEBIRD INC. 

Address: (Dogok-dong, SEI Tower 13,14) 39, Eonjuro30-gil, Gangnam-gu, Seoul, South Korea 
 

FCC ID : SS4EF400 
   
FCC Classification : Licensed Portable Transmitter Held to Ear (PCE) 
EUT Type : Enterprise Handheld Computer 
   
Model Name : EF400 
   
Add Model Name : NA 
   
Supplying power : DC 3.8 V 
   
Antenna Information : Internal Antenna 

 

Mode TX Frequency  
(MHz) 

Emission  
Designator Modulation 

ERP/EIRP 

Max power(dBm) Max power(W) 

LTE Band 17 709 ~ 711 8M97G7D QPSK 14.39 0.027 

LTE Band 17 709 ~ 711 8M96W7D 16QAM 13.27 0.021 

LTE Band 5 829 ~ 844 9M01G7D QPSK 19.50 0.089 

LTE Band 5 829 ~ 844 8M95W7D 16QAM 18.44 0.070 

LTE Band 4 1715 ~ 1750 8M98G7D QPSK 22.82 0.191 

LTE Band 4 1715 ~ 1750 8M97W7D 16QAM 21.58 0.144 

LTE Band 2 1855 ~ 1905 8M98G7D QPSK 23.43 0.220 

LTE Band 2 1855 ~ 1905 8M97W7D 16QAM 22.38 0.173 
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2. INTRODUCTION 
 

2.1 EUT DESCRIPTION 

The Equipment under Test (EUT) supports 850/1900 GSM/GPRS/EDGE, 850/1900 WCDMA/HSPA, 

850/1900 CDMA/EDVO, Band 17, 5, 4, 2 LTE(10MHz BW only), WLAN, Bluetooth and NFC. 

 

2.2 MEASURING INSTRUMENT CALIBRATION 

The measuring equipment, which was utilized in performing the tests documented herein, has been 

calibrated in accordance with the manufacturer's recommendations for utilizing calibration equipment, 

which is traceable to recognized national standards.   

 

2.3 TEST FACILITY 
The 3M test site and conducted measurement facility used to collect the radiated data are located 

at the 42, Yurim-ro, 154beon-gil, Cheoin-gu, Yongin-si, Gyeonggi-do, Korea 449-935. The site is 

constructed in conformance with the requirements. 

- 3M test site registration Number: 165783 
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The receive antenna height and turntable rotations were adjusted for the highest reading on the 
receive spectrum analyzer.  
 
A half-wave dipole was substituted in place of the EUT.  This dipole antenna was driven by a signal 
generator and the level of the signal generator was adjusted to obtain the same receive spectrum 
analyzer reading.  The conducted power at the terminal of the substitute antenna is measured. 
 
The ERP/EIRP is calculated using the following formula: 
 
ERP/EIRP = The conducted power at the substitute antenna`s terminal [dBm] + Substitute Antenna gain [dBd for ERP , dBi for EIRP] 

 
For readings above 1 GHz, the above procedure is repeated using horn antennas and the difference 
between the gain of the horn antenna and an isotropic antenna are taken into consideration. 
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4. LIST OF TEST EQUIPMENT 
 

Type Manufacturer Model Cal.Date 
(yy/mm/dd) 

Next.Cal. Date 
(yy/mm/dd) S/N 

MXA Signal Analyzer 
Agilent 
Technologies N9020A 15/08/18 16/08/18 MY50200867 

Dynamic Measurement 
DC Source 

Agilent 
Technologies 66332A 15/01/22 16/01/22 GB37470200 

Temp & Humi Test 
Chamber SJ Science SJ-TH-S50 15/10/19 16/10/19 SJ-TH-S50-130930 

RadioCommunication 
Analyzer Anritsu MT8820C 15/01/09 16/01/09 6201274516 

Power Splitter Anritsu K241B 15/10/20 16/10/20 1701061 

Thermohygrometer BODYCOM BJ5478 15/02/26 16/02/26 1209 

Multimeter FLUKE 17B 15/04/27 16/04/27 26030065WS 

Vector Signal Generator Rohde Schwarz SMBV100A 15/09/10 16/09/10 261424 

Signal Generator Rohde Schwarz SMF100A 15/06/29 16/06/29 102341 

Loop Antenna Schwarzbeck FMZB1513 14/04/29 16/04/29 1513-128 

TRILOG Broadband Test-
Antenna Schwarzbeck VULB 9160 14/07/31 16/07/31 3362 

Dipole Antenna Schwarzbeck VHA9103 15/05/29 17/05/29 2116 

Dipole Antenna Schwarzbeck VHA9103 14/04/01 16/04/01 2117 

Dipole Antenna Schwarzbeck UHA9105 15/05/29 17/05/29 2261 

Dipole Antenna Schwarzbeck UHA9105 14/04/01 16/04/01 2262 

HORN ANT ETS 3115 15/02/09 17/02/09 00021097 

HORN ANT ETS 3117 14/05/12 16/05/12 140394 

HORN ANT A.H.Systems SAS-574 15/04/30 17/04/30 154 

HORN ANT A.H.Systems SAS-574 15/09/03 17/09/03 155 

Low Noise Pre Amplifier TSJ MLA-010K01-B01-
27 15/04/09 16/04/09 1844538 

Amplifier RF Bay Inc MPA-40-40 15/05/08 16/05/08 21151801 

Amplifier EMPOWER BBS3Q7ELU 15/09/09 16/09/09 1020 

Amplifier (30dB) Agilent 8449B 15/11/06 16/11/06 3008A02108 

High-pass filter Wainwright WHKX12-935-1000-
15000-40SS 15/09/23 16/09/23 7 

High-pass filter Wainwright 
WHKX12-2580-
3000-18000-80SS 15/09/23 16/09/23 3 
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5. SUMMARY OF TEST RESULTS 
 

FCC Part 
Section(s) Test Description Test Limit Test 

Condition 
Status 
Note 1 

2.1046 Conducted Output Power N/A 

Conducted 

C 
Note2 

2.1049 Occupied Bandwidth N/A C 
24.232(d) 
27.50(d.5) Peak to Average Ratio < 13 dB C 

2.1051 
22.917(a) 
24.238(a) 
27.53(g) 
27.53(h) 

Band Edge /  
conducted Spurious Emissions 

> 43 + 10log10 (P) dB at Band edge and for all 
out-of-band emissions C 

2.1055 
22.355 
24.235 
27.54 

Frequency Stability 
< 2.5 ppm (Part 22) 
Fundamental emissions must stay within 
Authorized frequency block (Part 24, 27) 

C 

22.913(a.2) Effective  
Radiated Power (Band5) < 7 Watts max. ERP 

Radiated 

C 

27.50(c.10) Effective  
Radiated Power (Band17) < 3 Watts max. ERP C 

24.232(c) Equivalent Isotropic  
Radiated Power (Band 2) 

< 2 Watts max. EIRP C 

27.50(d.4) Equivalent Isotropic 
Radiated Power (Band 4) < 1 Watts max. ERP C 

2.1053 
22.917(a) 
24.238(a) 
27.53(g) 
27.53(h) 

Undesirable Emissions > 43 + 10log10 (P) dB at Band edge and for all out-
of-band emissions C 

 

Note 1: C=Comply   NC=Not Comply   NT=Not Tested   NA=Not Applicable 
 
Note 2: Refer to RF Exposure Report (Test Report_SAR) 
 
 
 

 

The sample was tested according to the following specification:  
ANSI/TIA/EIA-603-C-2004 and KDB 971168 D01 v02r02 
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7.5 EFFECTIVE RADIATED POWER & EQUIVALENT ISOTROPIC RADIATED POWER 

 
7.5.1 LTE Band 17 

 

Channel Bandwidth 
(MHz) 

Test Frequency 
(MHz) 

Test 
Mode 

RB Size/ 
Offset 

EUT 
Axis 

Ant Pol 
(H/V) 

Level(dBm) 
@ Ant Terminal 

TX Ant 
Gain 
(dBd) 

ERP 
(dBm) 

ERP 
(W) 

10 

709 
QPSK 1/0 Y V 12.96  1.32  14.28  0.027  

16QAM 1/0 Y V 11.83  1.32  13.15  0.021  

711 
QPSK 1/0 Y V 13.07  1.32  14.39  0.027  

16QAM 1/0 Y V 11.95  1.32  13.27  0.021  

 
 
7.5.2 LTE Band 5 

 

Channel Bandwidth 
(MHz) 

Test Frequency 
(MHz) 

Test 
Mode 

RB Size/ 
Offset 

EUT 
Axis 

Ant Pol 
(H/V) 

Level(dBm) 
@ Ant Terminal 

TX Ant 
Gain 
(dBd) 

ERP 
(dBm) 

ERP 
(W) 

10 

829 
QPSK 1/49 Z H 17.11  1.21  18.32  0.068  

16QAM 1/49 Z H 16.54  1.21  17.75  0.060  

836.5 
QPSK 1/25 Z H 17.41  1.17  18.58  0.072  

16QAM 1/25 Z H 16.26  1.17  17.43  0.055  

844 
QPSK 1/49 Z H 18.37  1.13  19.50  0.089  

16QAM 1/49 Z H 17.31  1.13  18.44  0.070  

 
 

7.5.3 LTE Band 4 
 

Channel Bandwidth 
(MHz) 

Test Frequency 
(MHz) 

Test 
Mode 

RB Size/ 
Offset 

EUT 
Axis 

Ant Pol 
(H/V) 

Level(dBm) 
@ Ant Terminal 

TX Ant 
Gain 
(dBi) 

EIRP 
(dBm) 

EIRP 
(W) 

10 

1715 
QPSK 1/0 Z V 12.11  8.87  20.98  0.125  

16QAM 1/0 Z V 11.05  8.87  19.92  0.098  

1732.5 
QPSK 1/0 Z V 12.33  8.88  21.21  0.132  

16QAM 1/0 Z V 11.55  8.88  20.43  0.110  

1750 
QPSK 1/0 Z V 13.92  8.90  22.82  0.191  

16QAM 1/0 Z V 12.68  8.90  21.58  0.144  

 
 

7.5.4 LTE Band 2 

Channel Bandwidth 
(MHz) 

Test Frequency 
(MHz) 

Test 
Mode 

RB Size/ 
Offset 

EUT 
Axis 

Ant Pol 
(H/V) 

Level(dBm) 
@ Ant Terminal 

TX Ant 
Gain 
(dBi) 

EIRP 
(dBm) 

EIRP 
(W) 

10 

1855 
QPSK 1/0 Z V 11.65  9.02  20.67  0.117  

16QAM 1/0 Z V 10.65  9.02  19.67  0.093  

1880 
QPSK 1/0 Z V 12.09  9.05  21.14  0.130  

16QAM 1/0 Z V 11.06  9.05  20.11  0.103  

1905 
QPSK 1/0 Z V 14.35  9.08  23.43  0.220  

16QAM 1/0 Z V 13.30  9.08  22.38  0.173  

 
Note: This device was tested under all bandwidths, modulations and RB configurations and the worst case data are 

reported in the table above. 
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7.6 UNDESIRABLE EMISSIONS (Radiated) 

 

7.6.1 LTE Band 17 

B.W 
(MHz) 

Test 
Freq. 
(MHz) 

RB 
Size/ 

Offset 

Test 
Mode Freq.(MHz) EUT 

Axis 

Ant 
Pol 

(H/V) 

Level(dBm) 
@ Ant 

Terminal 

TX Ant 
Gain(dBd) 

Result Limit 
(dBc) (dBm) (dBc) 

10 

709 

1/0 QPSK 
1409.12  X H -48.45  5.94  -42.51  56.79  

27.28 
- - - - - - - 

1/0 16QAM 
1409.21  X H -49.26  5.94  -43.32  56.47  

26.15 
- - - - - - - 

711 

1/0 QPSK 
1413.11  X H -50.36  5.96  -44.40  58.79  

27.39 
- - - - - - - 

1/0 16QAM 
1413.18  X H -50.29  5.96  -44.33  57.60  

26.27 
- - - - - - - 

 
Note 1: Limit Calculation = 43 + 10log10 (P[Watts]) 
Note 2: This device was tested under all bandwidths, modulations and RB configurations and the worst case data is 

reported in the table above. 
Note 3: The frequency spectrum is examined from 9 kHz to the 10th harmonic of the fundamental frequency of the 

transmitter. No other spurious and harmonic emissions were reported greater than listed emissions above 
table. 

 
 
 
 

7.6.2 LTE Band 5 

B.W 
(MHz) 

Test 
Freq. 
(MHz) 

RB 
Size/ 

Offset 

Test 
Mode Freq.(MHz) EUT 

Axis 

Ant 
Pol 

(H/V) 

Level(dBm) 
@ Ant 

Terminal 

TX Ant 
Gain(dBd) 

Result Limit 
(dBc) (dBm) (dBc) 

10 

829 

1/49 QPSK 
1666.74  X H -47.87  6.66  -41.21  59.53  

31.32 
2500.12  X V -55.53  7.61  -47.92  66.24  

1/49 16QAM 
1666.89  X H -47.51  6.66  -40.85  58.60  

30.75 
2500.16  X V -55.92  7.61  -48.31  66.06  

836.5 

1/25 QPSK 
1673.12  X H -45.99  6.66  -39.33  57.91  

31.58 
2509.52  X V -55.49  7.61  -47.88  66.46  

1/25 16QAM 
1673.30  X H -46.13  6.66  -39.47  56.90  

30.43 
2509.53  X V -55.75  7.61  -48.14  65.57  

844 

1/49 QPSK 
1696.80  X H -47.72  6.69  -41.03  60.53  

32.50 
2545.31  X V -53.83  7.60  -46.23  65.73  

1/49 16QAM 
1696.86  X H -47.89  6.69  -41.20  59.64  

31.44 
2545.22  X V -54.08  7.60  -46.48  64.92  

 
Note 1: Limit Calculation = 43 + 10log10 (P[Watts]) 
Note 2: This device was tested under all bandwidths, modulations and RB configurations and the worst case data is 

reported in the table above. 
Note 3: The frequency spectrum is examined from 9 kHz to the 10th harmonic of the fundamental frequency of the 

transmitter. No other spurious and harmonic emissions were reported greater than listed emissions above 
table.  
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7.6.3 LTE Band 4 

B.W 
(MHz) 

Test 
Freq. 
(MHz) 

RB 
Size/ 

Offset 

Test 
Mode Freq.(MHz) EUT 

Axis 

Ant 
Pol 

(H/V) 

Level(dBm) 
@ Ant 

Terminal 

TX Ant 
Gain(dBi) 

Result Limit 
(dBc) (dBm) (dBc) 

10 

1715 

1/0 QPSK 
3421.26  Z V -48.37  10.04  -38.33  59.31  

33.98 
5131.76  Z V -53.90  10.74  -43.16  64.14  

1/0 16QAM 
3421.24  Z V -48.63  10.04  -38.59  58.51  

32.92 
5131.90  Z V -54.48  10.74  -43.74  63.66  

1732.5 

1/0 QPSK 
3456.09  Z V -47.70  10.07  -37.63  58.84  

34.21 
5184.41  Z V -53.56  10.76  -42.80  64.01  

1/0 16QAM 
3456.11  Z V -49.96  10.07  -39.89  60.32  

33.43 
5184.48  Z V -53.38  10.76  -42.62  63.05  

1750 

1/0 QPSK 
3491.05  Z V -48.88  10.10  -38.78  61.60  

35.82 
5236.79  Z V -53.72  10.78  -42.94  65.76  

1/0 16QAM 
3491.29  Z V -49.17  10.10  -39.07  60.65  

34.58 
5236.78  Z V -54.34  10.78  -43.56  65.14  

 
Note 1: Limit Calculation = 43 + 10log10 (P[Watts]) 
Note 2: This device was tested under all bandwidths, modulations and RB configurations and the worst case data is 

reported in the table above. 
Note 3: The frequency spectrum is examined from 9 kHz to the 10th harmonic of the fundamental frequency of the 

transmitter. No other spurious and harmonic emissions were reported greater than listed emissions above 
table. 

 
 

 
7.6.4 LTE Band 2 

B.W 
(MHz) 

Test 
Freq. 
(MHz) 

RB 
Size/ 

Offset 

Test 
Mode Freq.(MHz) EUT 

Axis 

Ant 
Pol 

(H/V) 

Level(dBm) 
@ Ant 

Terminal 

TX Ant 
Gain(dBi) 

Result Limit 
(dBc) (dBm) (dBc) 

10 

1855 

1/0 QPSK 
3701.24  Y V -51.18  9.91  -41.27  61.94  

33.67 
5551.70  Z V -54.55  10.98  -43.57  64.24  

1/0 16QAM 
3701.15  Y V -52.00  9.91  -42.09  61.76  

32.67 
5551.76  Z V -54.68  10.98  -43.70  63.37  

1880 

1/0 QPSK 
3751.24  Y V -52.56  9.86  -42.70  63.84  

34.14 
5626.60  Z V -55.26  11.09  -44.17  65.31  

1/0 16QAM 
3751.12  Y V -52.87  9.86  -43.01  63.12  

33.11 
5626.86  Z V -54.70  11.09  -43.61  63.72  

1905 

1/0 QPSK 
3801.13  Y V -52.93  9.81  -43.12  66.55  

36.43 
5701.81  Z V -54.80  11.20  -43.60  67.03  

1/0 16QAM 
3801.11  Y V -52.99  9.81  -43.18  65.56  

35.38 
5701.79  Z V -55.14  11.20  -43.94  66.32  

 
Note 1: Limit Calculation = 43 + 10log10 (P[Watts]) 
Note 2: This device was tested under all bandwidths, modulations and RB configurations and the worst case data is 

reported in the table above. 
Note 3: The frequency spectrum is examined from 9 kHz to the 10th harmonic of the fundamental frequency of the 

transmitter. No other spurious and harmonic emissions were reported greater than listed emissions above 
table. 

  






























































