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1.1 Applicant (Client)

Page 3 of 33 Pages

1. GENERAL INFORMATIONS

Name

AISA Tech Co., Itd.

Address

1053-20 Namhyun-dong, Gwanak-gu, Seoul 151-802 Korea

Contact Person

Mr. Cho, Yong Seok

Telephone No.

+82-(0)2-3474-6744/6745

Facsimile No.

+82-(0)2-3474-6746

E-mail address

yscho@aisatech.com

1.2 Equipment (EUT)

Type of equipment

Quad band GSM/GPRS Module

Model Name N701-AT

IMEI No 350381-03-003026-6
FCCID T5ZN701-AT
Hardware Version Rev0.0

Software Version Rev0.10

Emission Designator

250KGXW (GSM)

Manufacturer Name

AISA Tech Co., Itd.

Manufacturer Address

1122-5, Singil-dong, Ansan-si, Gyunggi-do, Korea

Tx Frequency Range

824Mhz ~ 849Mhz (GSM 850) / 1850.2~1909.8Mhz(GSM1900)

Rx Frequency Range

869Mhz ~ 894Mhz (GSM 850) / 1930.2~1989.8Mhz(GSM1900)

Additional Information

Type of modulauion : GSM
Frequency : GSM 850/1900
GPRS Class 8/Class B

1.3 Testing Laboratory

Test Method

FCC Part 2, Part 22(H), Part 24(E)

Testing Place

Korea Testing Labortory (KTL)
222-13 Guro-dong, Guro-Gu, Seoul 152-848 Korea

Test Engineer

Sungkyu Cho

Telephone number

+82 2 860 1463

Facsimile number

+82 2 860 1468

E-mail address

skcho@ktl.re.kr

Other Comments

Korea Testing Laboratory

222-13, Guro3-dong, Guro-gu, Seoul Korea 152-848

http://www ktl.re.kr
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3. SUMMARY OF TEST RESULTS

Page 4 of 33 Pages

Test case Test Result
4.1 Effective Radiated Power Output (GSM850 Mode) Pass
4.2 Field Strength of Spurious Radiation (GSM850 Mode) Pass
4.3 Frequency Stability (GSM850 Mode) Pass
4.4 Conducted Spurious Emissions (GSM850 Mode) Pass
4.5 Occupied Bandwidth (GSM850 Mode) Pass
4.6 Conducted Power (GSM850 Mode) Pass
5.1 Effective Radiated Power Output (GSM1900 Mode) Pass
5.2 Field Strength of Spurious Radiation (GSM1900 Mode) Pass
5.3 Frequency Stability (GSM1900 Mode) Pass
5.4 Conducted Spurious Emissions (GSM1900 Mode) Pass
5.5 Occupied Bandwidth (GSM1900 Mode) Pass
5.6 Conducted Power (GSM1900 Mode) Pass

Korea Testing Laboratory

222-13, Guro3-dong, Guro-gu, Seoul Korea 152-848

http://www ktl.re.kr
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4. TEST DATA (GSM 850)

4.1 Effective Radiated Power

Measurement procedure

Effective Radiated Power Output and Equivalent Isotropic Radiated Power output Measurements by
Substitution Method according to ANSI/TIA/EIA-603- B-2002:

The measurement of Effective Radiated Power was carried out in a KTL absorber-lined Room that was
listed up at FCC according to the "Radiated Emissions Testing" procedure specified by ANSI C63.4.

The EUT was placed on a nonconductive turntable 1.5 meter above the ground plane and set up for the
max.output power. The ground was covered with absorbing material 1 m thick.

These measurements were done at 3 frequencies, 824.2 MHz, 836.6 MHz, 848.8 MHz. (bottom, middle,
and top of operational frequency range)

The measurement was made in same test set up and configuration with 3 orthogonal planes which
produced maximum emission level. Receiving antenna was installed at 3-meter distance from the EUT,
and was connected to an spectrum analyzer.

The EUT was then replaced by an Log-periodic antenna and polarized in accordance with the EUT'’s
antenna polarization.The Log-periodic antenna was connected to a RF signal generator with a coaxial
cable. The signal generator was adjusted to a level that produced the maximum radiated emission level.
The signal generator level was recorded and corrected by the power loss in the cable between the signal
generator and the antenna and further corrected for the gain of the substitution antenna. The signal
generator corrected level is the ERP level.

Note. Effective Radiated Power measurement carried by using TC-100G antenna

Limits

Power Control Level Nominal Peak Output Power

5 38.45 dBm (7 W)

Measurement Results

Frequency (MHz) Refer(t(ejnBcn(:)Level Polarization (H/V) Effective I(?dagris)ted Power
824.2 -10.6 H +27.7
836.6 -10.4 H +28.1
848.8 -10.1 H +28.7

Korea Testing Laboratory  222-13, Guro3-dong, Guro-gu, Seoul Korea 152-848 http://www ktl.re.kr



Ref. Report No. 06 —1341 -15-1 Page 6 of 33 Pages

4.2 Field Strength of Spurious Radiation

Measurement procedure

Field Strength of Spurious Radiation Measurements by Substitution Method according to ANSI/TIA/EIA-
603- B-2002:

The measurement of Effective Radiated Power was carried out in a KTL absorber-lined Room that was
listed up at FCC according to the "Radiated Emissions Testing" procedure specified by ANSI C63.4.

The EUT was placed on a nonconductive turntable 1.5 meter above the ground plane and set up for the
max.output power. The ground was covered with absorbing material 1 m thick.

These measurements were done at 3 frequencies, 824.2 MHz, 836.6 MHz, 848.8 MHz. (bottom, middle,
and top of operational frequency range)

A Log-periodic antenna was substituted in place of the EUT. This Log-periodic antenna was driven by a
signal generator with the level of the signal generator being adjusted to obtain the same receive spectrum
analyzer reading. This level is recorded. For readings above 1GHz, the above procedure is repeated
using horn antennas and the difference between the gain of the horn and an isotropic or Log-periodic
antenna are taken into consideration.

Note. Field Strength of Spurious Radiation measurement carried by using TC-100G antenna

4.2.1 Operating frequency : 824.2 MHz (Bottom channel)

Limits

The Spectrum was investigated from 30 MHz to the 10th Harmonic of the fundamental. A peak detector is
used, with RBW=VBW=1MHz. The value that we could measure was only reported.

At least 43 + 10 log (P) dB

Measured Output Power : 27.7 dBm = 0.59 W
Limit : 43 + 10 log (W) =40.7 dBc

Measurement Results

Level at Substitute Correct
Frequency Antenna . Generator Margin
; Antenna Gain dBc
(MHz) Terminals (dBd) Level (dB)
(dBm) (dBm)
1,648.4 -46.1 5.9 -40.2 67.9 27.2
2,472.6 -47.6 7.2 -40.4 68.1 27.4
3,296.8 <-53.2 7.6 <-45.6 <733 <32.6

Korea Testing Laboratory
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4.2.2 Operating frequency : 836.6 MHz (Middle channel)

Limits

The Spectrum was investigated from 30 MHz to the 10th Harmonic of the fundamental. A peak detector is

Page 7 of 33 Pages

used, with RBW=VBW=1MHz. The value that we could measure was only reported.
At least 43 + 10 log (P) dB
Measured Output Power : 28.1 dBm = 0.65 W
Limit : 43 + 10 log (W) = 41.1 dBc

Measurement Results

Level at Substitute Correct
Frequency Antenna . Generator Margin
: Antenna Gain dBc
(MHz) Terminals (dBd) Level (dB)
(dBm) (dBm)
1,673.2 -46.2 6.0 -40.2 68.3 27.2
2,509.8 -48.9 8.2 -40.7 68.8 27.7
3,350.4 <-52.9 7.6 <-45.3 <73.4 <323

4.2.2 Operating frequency : 848.8 MHz (Top channel)

Limits

The Spectrum was investigated from 30 MHz to the 10th Harmonic of the fundamental. A peak detector is

used, with RBW=VBW=1MHz. The value that we could measure was only reported.
At least 43 + 10 log (P) dB
Measured Output Power : 28.7 dBm = 0.74 W
Limit : 43 + 10 log (W) =41.7 dBc

Measurement Results

Level at Substitute Correct
Frequency Antenna . Generator Margin
: Antenna Gain dBc
(MHz) Terminals (dBd) Level (dB)
(dBm) (dBm)
1,697.6 -46.4 6.0 -40.4 69.1 27.4
2546.4 -47.6 7.2 -40.4 69.1 27.4
3,395.2 <-52.9 7.6 <-45.3 <74.0 <323

Korea Testing Laboratory

222-13, Guro3-dong, Guro-gu, Seoul Korea 152-848

http://www ktl.re.kr




Ref. Report No. 06 —1341 -15-1 Page 8 of 33 Pages

4.3 Frequency Stability

Measurement procedure

The equipment under test is placed in an environmental chamber. Frequency measurements are made at
the extremes of the temperature range -30° C to +60° C and at intervals of 10° C with the primary supply
voltage set to the nominal battery operating voltage. A period of time sufficient to stabilize all components
of the equipment is allowed at each frequency measurement. The maximum variation of frequency is
measured.

Limits
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the

authorized frequency block. The frequency stability of the transmitter shall be maintained within +
0.00025 (* 2.5ppm) of the center frequency.

Measurement Results

Voltage (%) Power (VDC) Temperature (°C) Frequ%:g Error ggﬁggg)
100 % + 20 (Ref) -17 -0.020
100 % -30 -22 -0.026
100 % -20 -16 -0.019
100 % -10 -15 -0.018
100 % 0 -16 -0.019
100 % 4.0 +10 -19 -0.023
100 % + 20 -18 -0.022
100 % + 30 -17 -0.020
100 % +40 -19 -0.023
100 % +50 -23 -0.027
100 % + 60 -27 -0.032
85 % 3.4 + 20 -21 -0.025
115 % 4.6 +20 -19 -0.023

Korea Testing Laboratory  222-13, Guro3-dong, Guro-gu, Seoul Korea 152-848 http://www ktl.re.kr
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Frequency Stability
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4.4 Conducted Spurious Emissions

Measurement procedure

The level of the carrier and the various conducted spurious and harmonic frequencies is measured by
calibrated spectrum analyzer.

These measurements were done at 3 frequencies, 824.2 MHz, 836.6 MHz, 848.8 MHz. (bottom, middle,
and top of operational frequency range)

The Resolution BW of the analyzer is set to 1% of the emission bandwidth to show compliance with the —
13dBm limit, in the 1IMHz bands immediately outside and adjacent to the edge of the frequency block. For
the Out-of-Band measurements a 1MHz RBW was used to scan from 10MHz to 10GHz. A display line
was placed at —13dBm to show compliance.

Limits
On any frequency outside frequency band, the power of any emission shall be attenuated below the

transmitter power (P, in Watts) by at least 43+10Log(P) dB. For all power levels +30 dBm to 0 dBm, this
becomes a constant specification limit of -13 dBm.

Measurement Results

i Agilent Trace/View
Mkrl 2.49 GH=
Ref 19.82 dBm Atten 15 dB —22.72 dBm Trace
Peak
1 2 3
Log
1@
dB/ Clear Write
Offst
16.8
dB I
D|13 ) M I@r Max Hold
4Em | 2.4800000060 GH=
L2272 dBm Min Hold
s NPT SR A TV .
33 FC View
AA
Blank
Start 10 MHZ Stop 20 GHz 1”°{§
#Res BEH 1 MH= YEH 1 MH= Sweep 1999 ms (1881 pts) "
|

— Operating frequency : 824.2 MHz (Bottom channel) —

Korea Testing Laboratory  222-13, Guro3-dong, Guro-gu, Seoul Korea 152-848 http://www ktl.re.kr
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3 Agilent Marker
Mkrl 2.53 GH=z
Ref 18.82 dBm Atten 15 dBE —-22.68 dEm Select Marker
Peak
1 2 3 4
Log
18
dB/ Normal
Offst
16.8
db ] Delt
D'13 5 - Marker elta
aBn | 2.530008000 GHz Delta Pair
L22.68 FiBm (Tracking Ref)
[ AT N PO Ref Delta
ML 52 Span Pair
53 FC 5 C
AA pan Center|
Off
Start 18 MHz Stop 20 GHz Jlore
#Res BW 1 MHz YEKW 1 MHz Sweep 199.9 ms (1001 pts)
| |

— Operating frequency : 836.6 MHz (Middle channel) —

5 Agilent Marker
Mkrl 2.55 GH=
Ref 18.82 dBm Atten 15 dB —-24.82 dEm Select Marker
Peak [ |
1 2 3 4
Log |
18
dB/ || Hormal
Offst
16.8
dB Delt
0, (Harker -
_—_2_ B2 tBm CTracking Ref)
_‘11_ % ISR T r! FTIPAIT Ref Delta
ML 52 Span Pair
53 FC 5 C
F":] an enter
Off
Start 18 MHZ Stop 20 GHz Jlore
#Res BH 1 MH=z YEH 1 MH= Sweep 199.9 ms (1081 pts)
|

— Operating frequency : 848.4 MHz (Top channel) —
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3 Agilent Trace/View
Mkrl 823.9965 MHz
Ref 28.7 dBm Atten 25 dB -13.57 dEm Trace
Peak 1 o 3
Log | L
18
dB/ AN Clear Hrite
Offst
15.7
dB
ol Marker | Max Hold
-13.8 4 X
daem | 823.9965800 MH=z
-1357 HBm Min Hold
M1 s2
53 FC | 11 View
AR
Blank
Center 624 Mz Span 560 kHz Jlore
#Res BH 3 kHz VBH 3 kHz Sweep 71.58 ms (1061 pts)
I |
— Lower Band Edge -
5 Agilent Marker
Mkrl 8496218 MH=z
Ref 28.7 dBm Atten 25 dB -13.73 dEm Select Marker
Peak 1 2 3 4
Log | =
18
dB/ ™ Normal
Offst
15.7
dB 0
Delta
O | -Marker L
-13.8 r's
dBm 849.921p00 MH= N H Delta Pair
-13.73 tBm {Tracking Ref)
Ref Delta
gg ;}Sé Span Pair
a6 Span Center
Off
Center 649 MHz Span 500 KHz Jlore
#Res BH 3 kH=z YEBH 3 kH=z Sweep 71.58 ms (1081 pts)
I

- Higher Band Edge -

Korea Testing Laboratory
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4.5 Occupied Bandwidth

Measurement procedure

The RF output port of the equipment under test is directly coupled to the input of the Spectrum analyzer
through a specialized RF connector. The analyzer is set for Peak Detector and each trace is set for Max
Hold. These measurements were done at 3 frequencies, 824.2 MHz, 836.6 MHz, 848.8 MHz. (bottom,
middle, and top of operational frequency range)

Measurement Results

Frequency (MHz) 99 % Occupied Bandwidth
824.2 232.09 KHz
836.6 236.64 KHz
848.8 235.17 KHz
# Agilent Meas Setup
Ch Freq 524.25 MHz Trig Free Avg Humber
. : 16
Occupied Bandwidth on OFf
Avg Mode
Exp Repeat
Ref 41.82 dBm Atten 35 dB
#Peoak Max Hold
Log T Lt On Off
18 ST %
dB/ il R
Offst i - Occ BH % Pwr
16.8 i 49.88 ¥
dB e il by, o e e
I i i OBH Span
Center 524.2 MHz Span 1 MHz || 1.690008688 MHz
#Res BH 3 kH=z #VBH 3 kH=z Sweep 143.2 ms (18001 pts)
Occupied Bandwidth Occ BW % Pur  99.00 7 e
232.0995 kHz P o0l
Transmit Fregq Error  —50.736 kHz Optimize
% dB Bandwidth 254.379 kHz Ref Level

— Operating frequency : 824.2 MHz (Bottom channel) —

Korea Testing Laboratory  222-13, Guro3-dong, Guro-gu, Seoul Korea 152-848 http://www ktl.re.kr
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4 Agilent Amplitude
Ch Freq 536,682 MH=z Trig Free Ref Level
Occupied Bandwidth 48,82 dBm
Attenuation
35.08 dB
Mkrl 8366028 MH=z
Ref 40.82 dBm Atten 35 dB 21.28 dbm 104t LD
Egeak i : Scale/Div
o 7S A LIPS 19,60 dB
dB/ =5 S
Offst e s Scale Type
16.5 i Log Lin
dB = S
|
Center 536.6 MHz TR | ]
#Res BH 3 kH=z #JBH 3 kH=z Sweep 143.2 ms (1001 pts)

: : z P Presel Ad just
Occupied Bandwidth Oce BH % Pur  99.00 || ' FE=8 HEJUSS
236.6430 kHz KB, w6005
Transmit Freq Error  —2.452 kHz More
% B Banduidth 253.487 kHz 1of3

— Operating frequency : 836.6 MHz (Middle channel) —
- Agilent Marker
Ch Freq 548,816 MH= Trig Free Select Marker
Occupied Bandwidth 1 2 3 4
Normal
Ref 41.82 dBm Atten 35 dB
#Peak | [ Delt
Log = - % elta
18 > <
dB/ I Delta Pair
Offst ; CTracking Ref)
16.8 il Ref Delta
Span Pair
Center 545.8 MHz Span 1 MHz @Span Center|
#Res BH 18 kH=z #YEBW 1068 kH= Sweep 18,83 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur 99.08 ¥ Off
235.1721 kHz KB 20
Transmit Freq Error  -19.672 kHz More
% dB Bandwidth 284 855 kHz 1Tot?2
|

— Operating frequency : 848.4 MHz (Top channel) —

Korea Testing Laboratory  222-13, Guro3-dong, Guro-gu, Seoul Korea 152-848 http://www ktl.re.kr
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4.6 Conducted Power

The RF output port of the equipment under test is directly coupled to the input of the CMU-200 through a
specialized RF connector. These measurements were done at 3 frequencies, 824.2 MHz, 836.6 MHz,

848.8 MHz. (bottom, middle, and top of operational frequency range) The Power Control Level was set to
5.

ch. 1| Circuit @ Connect
| Switched
Ch. 2 GSM850 Power Single Slot é Control
dB  Max Level Auto LowNoise  PCL: 5/330dBm Channel: 128 Meas Slot: 3
P - / Oft g - i Off |2 i Off PJt_Norm.
Ecurren‘l GMSK
Applic. 1
___Applic.2 |
Analyzer
Level 1.,
“ =
| 3206 dBm | AwvgBurstPower(Cur.) BS Signal
- 004 Sym. Timing Adv. Error it
| GEMO  TSC (correlation ok.)
Statistic Count Network
f 0.00 % Out of Tolerance pe—
JJJ}:] Marker

1] 20 40 60 80 100 120 140 Display

(=== =0 '
Overview “ Power Mudulationl Spectrum "e‘-’e‘g":;m | Audio |M

— Operating frequency : 848.4 MHz (Top channel) —

Korea Testing Laboratory  222-13, Guro3-dong, Guro-gu, Seoul Korea 152-848 http://www ktl.re.kr
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i G Circuit (e g a2 ccnnut
Switched ¥ P
SM850 Power Single Siot é Control
dB Max. Level Auto Low MNoise PCL.: 5/330dBm Channel: 188 Meas Slot: 3 [
;- ! Oft == !/ Off e {  Off P‘t "orm
[Current GMSK
Applic. 1
Applic. 2
Analyzer
Level 14
ﬁ —
| 3220 dBm | AvgBurstPower(Cur) BS Signal
0.00 Sym.  Timing Adv. Error | EERAN |
|~ GSMO  TSC(correlation ok)
‘Statistic Count Network
[ 000 % Out of Tolerance
| bl | Marker
o 20 40 60 80 100 120 140 Display
| Overview ” Power ___3Mouumionl _Spe_ctn._lrlf!;_l sk | Audio |m

— Operating frequency : 836.6 MHz (Middle channel) —

Circuit e | nect
Switched é .COI"II'_I 3
Single Slot Control
dB  Max Level Auto Low MNgise  PCL: 5/330dBm Channel: 251 Meas Slot : 3 3 ;
_— ! Oftt ;= Lo _—— / Oft P‘t'qu_
Current GMSK
Applic. 1
_ Applic. 2
Analyzer
- Level 1,y
“ —
|l 3223 dBm | AvaBurstPower(cur) - BSSignal
- 007 Sym.| Timing Adv. Error Ril L slg el
| GSMO  TSC (correlation ok.) ; i
LGV | Statistic Count Network
| 0D0 % | Outof Tolerance e
. gw Marker
20 40 60 80 100 120 140 Display
{ 1T : - - l} -
1 Ovér_visw-” Power Modulation | = Spectrum I : Re.""'a’gm Audio | W

— Operating frequency : 848.4 MHz (Top channel) —
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5. TEST DATA (GSM 1900)

5.1 Effective Isotropic Radiated Power

Measurement procedure

Effective Radiated Power Output and Equivalent Isotropic Radiated Power output Measurements by
Substitution Method according to ANSI/TIA/EIA-603- B-2002:

The measurement of Effective Isotropic Radiated Power was carried out in a KTL absorber-lined Room
that was listed up at FCC according to the "Radiated Emissions Testing" procedure specified by ANSI
C63.4.

The EUT was placed on a nonconductive turntable 1.5 meter above the ground plane and set up for the
max.output power. The ground was covered with absorbing material 1 m thick.

These measurements were done at 3 frequencies, 1850.2 MHz, 1880.0 MHz, 1909.8 MHz (bottom,
middle, and top of operational frequency range)

The measurement was made in same test set up and configuration with 3 orthogonal planes which
produced maximum emission level. Receiving antenna was installed at 3-meter distance from the EUT,
and was connected to an spectrum analyzer.

The EUT was then replaced by an horn antenna and polarized in accordance with the EUT’s antenna
polarization.The horn antenna was connected to a RF signal generator with a coaxial cable. The signal
generator was adjusted to a level that produced the maximum radiated emission level. The signal
generator level was recorded and corrected by the power loss in the cable between the signal generator
and the antenna and further corrected for the gain of the substitution antenna. The signal generator
corrected level is the EIRP level.

Note. Effective Isotropic Radiated Power measurement carried by using TC-100G antenna

Limits

Power Control Level Nominal Peak Output Power

0 +33dBm (2 W)

Measurement Results

Frequency (MHz) Refer(((ejnBcn(:)Level Polarization (H/V) PRl O(létgrl#) Power
1850.2 -16.2 \% 29.0
1880.0 -16.0 \% 29.3
1909.8 -15.7 \Y 29.8

Korea Testing Laboratory  222-13, Guro3-dong, Guro-gu, Seoul Korea 152-848 http://www ktl.re.kr
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5.2 Field Strength of Spuriois Radiation

Measurement procedure

Field Strength of Spurious Radiation Measurements by Substitution Method according to ANSI/TIA/EIA-
603- B-2002:

The measurement of Effective Radiated Power was carried out in a KTL absorber-lined Room that was
listed up at FCC according to the "Radiated Emissions Testing" procedure specified by ANSI C63.4.

The EUT was placed on a nonconductive turntable 1.5 meter above the ground plane and set up for the
max.output power. The ground was covered with absorbing material 1 m thick.

These measurements were done at 3 frequencies, 1850.2 MHz, 1880.0 MHz, 1909.8 MHz. (bottom,
middle, and top of operational frequency range)

A Log-periodic and horn antenna was substituted in place of the EUT. This Log-periodic and horn
antenna was driven by a signal generator with the level of the signal generator being adjusted to obtain
the same receive spectrum analyzer reading. This level is recorded. For readings above 1GHz, the above
procedure is repeated using horn antennas and the difference between the gain of the horn and an
isotropic or Log-periodic antenna are taken into consideration.

Note. Field Strength of Spurious Radiation measurement carried by using TC-100G antenna

5.2.1 Operating frequency : 1850.2 MHz (Bottom channel)

Limits

The Spectrum was investigated from 30 MHz to the 10th Harmonic of the fundamental. A peak detector is
used, with RBW=VBW=1MHz. The value that we could measure was only reported.

At least 43 + 10 log (P) dB

Measured Output Power : 29.0 dBm = 0.79 W
Limit : 43 + 10 log (W) =42.0 dBc

Measurement Results

Level at Substitute Correct
Frequency Antenna . Generator Margin
; Antenna Gain dBc
(MHz) Terminals (dB) Level (dB)
(dBm) (dBm)
3,700.4 <-45.7 9.7 <-36.0 <65.0 <23.0

Korea Testing Laboratory  222-13, Guro3-dong, Guro-gu, Seoul Korea 152-848 http://www ktl.re.kr
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5.2.2 Operating frequency : 1880.0 MHz (Middle channel)

Limits

The Spectrum was investigated from 30 MHz to the 10th Harmonic of the fundamental. A peak detector is

Page 19 of 33 Pages

used, with RBW=VBW=1MHz. The value that we could measure was only reported.
At least 43 + 10 log (P) dB
Measured Output Power : 26.80 dBm = 0.48 W
Limit : 43 + 10 log (W) = 39.8 dBc

Measurement Results

Level at Substitute Correct
Frequency Antenna . Generator Margin
; Antenna Gain dBc
(MHz) Terminals (dB) Level (dB)
(dBm) (dBm)
3,760.0 <-45.8 9.7 <-36.1 <629 <231

5.2.3 Operating frequency : 1909.8 MHz (Top channel)

The Spectrum was investigated from 30 MHz to the 10th Harmonic of the fundamental. A peak detector is

used, with RBW=VBW=1MHz. The value that we could measure was only reported.
At least 43 + 10 log (P) dB
Measured Output Power : 27.3 dBm = 0.54 W
Limit : 43 + 10 log (W) = 40.3 dBc

Measurement Results

Level at Substitute Correct
Frequency Antenna ; Generator Margin
: Antenna Gain dBc
(MHz) Terminals (dB) Level (dB)
(dBm) (dBm)
3,819.6 <-46.1 9.7 <-36.4 <63.7 <234
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5.3 Frequency Stability

Measurement procedure

The equipment under test is placed in an environmental chamber. Frequency measurements are made at the
extremes of the temperature range -30° C to +60° C and at intervals of 10° C with the primary supply voltage
set to the nominal battery operating voltage. A period of time sufficient to stabilize all components of the
equipment is allowed at each frequency measurement. The maximum variation of frequency is measured.

Limits

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the
authorized frequency block. The frequency stability of the transmitter shall be maintained within +
0.00025 (x 2.5ppm) of the center frequency.

Measurement Results

Voltage (%) Power (VDC) Temperature (°C) Frequ%:g/ Error Ié:rrr?)qru(ggg)
100 % + 20 (Ref) -24 -0.013
100 % -30 -58 -0.031
100 % -20 -56 -0.030
100 % -10 -45 -0.024
100 % 0 -47 -0.025
100 % 4.0 +10 -38 -0.020
100 % + 20 -34 -0.018
100 % + 30 -34 -0.018
100 % +40 -41 -0.022
100 % +50 -48 -0.026
100 % + 60 -51 -0.027
85 % 3.4 + 20 -37 -0.020
115 % 4.6 +20 -38 -0.020
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Frequency Stability
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5.4 Conducted Spurious Emissions

Measurement procedure

The level of the carrier and the various conducted spurious and harmonic frequencies is measured by
calibrated spectrum analyzer.

These measurements were done at 3 frequencies, 1850.2 MHz, 1880.0 MHz, 1909.8 MHz. (bottom,
middle, and top of operational frequency range)

The Resolution BW of the analyzer is set to 1% of the emission bandwidth to show compliance with the —
13dBm limit, in the 1IMHz bands immediately outside and adjacent to the edge of the frequency block. For
the Out-of-Band measurements a 1IMHz RBW was used to scan from 10 MHz to 20 GHz. A display line
was placed at —13dBm to show compliance.

Limits
On any frequency outside frequency band, the power of any emission shall be attenuated below the

transmitter power (P, in Watts) by at least 43+10Log(P) dB. For all power levels +30 dBm to 0 dBm, this
becomes a constant specification limit of -13 dBm.

Measurement Results

#- Agilent Marker
Mkrl 3.71 GHz
Ref 3.7 dBm Atten 5 dB —33.56 dBm Select Marker
Feak
1 2 3 4
Log
16
dB/ Normal
Offst
15.7
ds Delt
O | Mankers eha
-13.0
dEm 3.?1@@@@@@@ GHZ Delta Pair
~38.56 | dBm {Tracking Ref
e TR T NP | R - ekl i) TN SN e T Ref Delta
ML 52 Span Pair
33 FC 5 c
RA pan Center|
Off
Start 18 MHz Stop 20 GHz flore
#Res BEH 1 MH= YEH 1 MH= Sweep 1999 ms (1881 pts)
|

- Operating frequency : 1850.2 MHz (Bottom channel) —
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- Agilent Marker
Mkrl 3.77 GH=z
Ref 8.7 dBm Atten 5 dB —-32.82 dEm Select Marker
Peak
1 2 3 4
Log
18
dB/ Normal
Offst
15.7
db Delt
D | Magkers e
-13.8
—3 82 ij {Tracking Ref)
| O P L e Ly IWRef Delta
ML 52 Span Pair
53 FC 5 C
an pan enter
Off
Start 18 MHz Stop 20 GHz Jlore
#Res BH 1 MH=z YEH 1 MH=z Sweep 199.9 ms (1001 pts)
| |

— Operating frequency : 1880.0 MHz (Middle channel) —

5 Agilent Marker
Mkrl 3.83 GH=
Ref 8.7 dBm Atten 5 dB -34.51 dEm Select Marker
Peak
1 2 3 4
Log
18
dB/ Normal
Offst
15.7
dB Delt
DI . | Manker « elta
-13.8
" | 3.83003000d GHz Denarar
—3451 HBm {Tracking Ref)
...... SRR U ) RTINS POSR W | (113 Delta
ML 52 Span Pair
53 FC 5 C
AR pan Center
Off
Start 16 MHz Stop 20 GHz Jlore
#Res BH 1 MH=z YEH 1 MH= Sweep 199.9 ms (1081 pts)
|

— Operating frequency : 1909.8 MHz (Top channel) —
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3 Agilent Marker
Mikrl 1.85008088 GHz
Ref 19 dEm Atten 15 dBE -18.25 dEm Select Marker
Peak | e 2 3 4
Log _ Ll -
18
dB/ Normal
Offst
16
dB 1 Delt
D|13 ) Manker i ¢ elta
—1 25 ij {Tracking Ref)
1 Ref Delta
ML 52 Span Pair
53 FC 5 C
HH Pan enter
Off
Center 1.55 GHZ Span 560 kHz Jlore
#Res BH 3 kHz VBH 3 kHz Sweep 71.58 ms (1061 pts)
I |
— Lower Band Edge -
#: Agilent Trace/View
Mkrl 1.91068608 GH=
Ref 19 dEm Atten 15 dB —-20.58 dEm Trace
Peak ! | 1 2 3
Log =
18
dB/ Clear Hrite
Offst
16
dB
ol | Center L Ear Max Hold
-13.8
dBm 1.919P0P00EH GH=
Min Hold
M1 52
53 FC View
AR
Blank
Center 1.91 GHZ Span 500 KHz Jlore
#Res BH 3 kH=z YEBH 3 kH=z Sweep 71.58 ms (1081 pts)
I

- Higher Band Edge -
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5.5 Occupied Bandwidth

Measurement procedure

The RF output port of the equipment under test is directly coupled to the input of the Spectrum analyzer
through a specialized RF connector. The analyzer is set for Peak Detector and each trace is set for Max
Hold. These measurements were done at 3 frequencies, 1850.2 MHz, 1880.0 MHz, 1909.8 MHz.
(bottom, middle, and top of operational frequency range)

Measurement Results

Frequency (MHz) 99 % Occupied Bandwidth
1850.2 247.97 KHz
1880.0 246.81 KHz
1909.8 243.90 KHz
# Agilent Marker
Ch Freq 1.85021 GH=z Trig Free Select Marker
Occupied Bandwidth i 2 3 4
Normal
Ref 38,7 dBm Atten 35 dB
#Peak |
Log L Delta
10 o s,
dB/ 3+ 4 Kt Delta Pair
Offst iz 1L {Tracking Ref)
15.7 ! : Ref Delta
dB i e I
[ | Span Pair
Center 1.85 GHz Span 1 MHz f%pan Center|
#Res BH 3 kHz #UBH 3 kH=z Sveep 143.2 ms 1881 pts)
Occupied Bandwidth Occ BH ¥ Pur 9908 ¥ Off
247.9713 kHz x dB  -26.00 dB
Transmit Freq Error  —15.253 kHz More
% dB Bandwidth 312.834 kHz 1 of 2
[F:3003-G1F file_save |

— Operating frequency : 1850.2 MHz (Bottom channel) —
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# Agilent Marker
Ch Freq 1.87998 GH=z Trig Free Select Marker
Occupied Bandwidth 2 3 4
Normal
Ref 26.7 dBm Atten 25 dB
#Peak [ BT |
Log st P Delta
18 = =
dB/ . _- Delta Pair
Offst {Tracking Ref)
e 7o (SR (R, LN I I [ ..~ b Ref Delta
dB
Span Pair
Center 1.88 GHz Span 1 MHz f%pan Center|
#Res BH 3 kH= #\JBH 3 kH=z Sweep 143.2 ms (18001 pts)
Occupied Bandwidth Occ BH % Pur 99.00 ¥ Off
246.8093 kHz x dB ~26.00 d
Transmit Freq Error  1£.560 kHz More
% B Bandmidth 307.069 kHz Tote
| |
— Operating frequency : 1880.0 MHz (Middle channel) —
- Agilent Meas Setup
Ch Freq 1.9093 GHz Trig Free Avg Number
Dccupied Bandwidth on OFf
Avyg Mode
Exp Repeat
Ref 35.7 dBm Atten 35 dB
B | Max Hold
Log > < On Off
1@ = 5
dB ;

4 y ; Occ BH % Pwr
Offst .
I | 99,98 2
dB

0BH Span
Center 1.91 GH=z Span 1 MHz || 1.08000668 MHz
#Res BH 18 kH=z #YEBW 1068 kH= Sweep 18,83 ms (1081 pts)

. A ., % X dB
Occupied Bandwidth Occ BH Z Pur  99.00 % _26.08 dB
243.8975 kHz KB 20
Transmit Freq Error  —1.588 kHz Optimize
% dB Bandwidth 319.886 kHz Ref Level

— Operating frequency : 1909.8 MHz (Top channel) —
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5.6 Conducted Power

The RF output port of the equipment under test is directly coupled to the input of the CMU-200 through a
specialized RF connector. These measurements were done at 3 frequencies, 1850.2 MHz, 1880.0 MHz,
1909.8 MHz. (bottom, middle, and top of operational frequency range) The Power Control Level was set
to 0.

Ch. 1! Glrcuit "‘é"‘" Connect
1 Switched 3
sl GSM1900 Power Suitched Gontrol
dB Max. Level Auto Low Moise PCL: 0/300dBm Channel: 512 Meas Slot: 3 ]
R i Off g — / Oft B - i Oft PJtNorm.
! [Current GMSK
Applic. 1
| Applic. 2
Analyzer
Level Trg.
n B Signaj
| 2980 dBm | AwgBurstPower(Cur.) i - BS Signal
- 0.02 Sym. Timing Adv. Error e e
TSC (correlation ok.) -y
Statistic Count Network
Out of Tolerance
b | Marker
] 20 a0 B0 80 100 120 140 ___ Display |
| Overview || Power |  Modulation | = Spectrum [ ; e ] Audio |W

— Operating frequency : 848.4 MHz (Top channel) —

Korea Testing Laboratory  222-13, Guro3-dong, Guro-gu, Seoul Korea 152-848 http://www ktl.re.kr



Ref. Report No. 06 —1341 —15-1 Page 28 of 33 Pages

Em GSM Circuit (eI ER] connect
FRe 1900 Switched ﬁ ‘ ey
Ch.2 Power Single Slot Control
dB  Max.Level: Auto  LowMoise PCL: 0/300dBm Channel: 661 Meas Slot : 3
P - ! oft . mes ! Off 8 - I Off
[Current
SITECR S
ﬁ .
Il 2821 dBm | AvaBurstPower(Cur) | - i BS Signal
000 Sym. Timing Ads. Error
-60 [ GsSMD - TSC (correlation ok.)
RN Statistic Count Network
@ il __ 000 % Outof Tolerance
M) | Marker
; [r:: 20 40 60 80 100 120 140 ___ Display
I i §
Overvi ” Bovaime | — ' Receiver |
1 erview ower Modulation Spect_r_!._lm_ Quality] | Audio

— Operating frequency : 836.6 MHz (Middle channel) —

Cin:,“uit [ c°nnect
Switched
GSM 1900 Power Single Slot ﬁ Control
Il aB Max. Level: Auto Low Moise PCL: : or 3.0“.0 dBm  Channel: 810 Meas Slot: 3 :
| — i Off g -— ¢ Oft > i Oft P’.t-Norm'
[Current GMSK
Applic. 1
Analyzer
Level 1,
MS Signal
- | 2897 dBm  AvgBurstPawer(Cur) BS Signal
- 006 Sym.| Timing Adv. Error Beddi 2 e Litenbild
i GSM O TSC (correlation ok.) .
L= e Statistic Count Network
0.00 % Out of Tolerance ! e
SU],E Marker
0 20 40 60 80 100 120 140 ] Display:
I_.Ovarview “ Ppw_ér Mudulatinnl Spec_tm}ﬁ' I - Receiv:;m i Audio |m

— Operating frequency : 848.4 MHz (Top channel) —
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No. Equipment Manufacturer Model S/IN

1 Spectrum Analyzer Agilent E4407B US41443316
2 | ot
3 DC Power Supply Agilent E3645A MY40000851
4 Coaxial Attenuator TenuLine 8340-200 1087

5 Coaxial Attenuator TenuLine 8080 7676

6 Power Divider HP 11636A 6047

7 Power Spliter HP 11667A 21063

8 RF Attenuator Lucas Weinschel 1433-3 KR785

9 RF Attenuator Lucas Weinschel F1426 AZ3615
10 Signal Generator HP 8648C 3629U00868
11 Pre-Amplifier HP 8347A 2834A00543
12 Pre-Amplifier HP 8449B 3008A00302
13 Biconical Antenna R&S BBA9106 1062+1063
14 Tuned Dipole Antenna Schwarzbeck VHA 9103 -

The Electro-
15 Tuned Dipole Antenna Mechanics 3121C-D134 9011-639
comapny

16 Biconi-Log Antenna ETS-Lindgren 3142B 00023784
17 Double Ridge Wave Guide ETS-Lindgren 3115 6913

18 Double Ridge Wave Guide ETS-Lindgren 3116 2664

19 Log-Periodic Antenna ETS-Lindgren 3146 5051
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No. Equipment Manufacturer Model S/IN
20 Temp/Humidity Chamber Powefol\rﬂe;:hine HI-5050 HI200420
21 High Pass Filter Wainwright WHK1.2/15G-10SS 8

22 High Pass Filter Wainwright WHK2.0/18G-10SS 13
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Appendix 1. Photograph of the test configuration
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Appendix 2. Photograph of the Equipment

37.5mm

< Quad band GSM/GPRS Module >
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Rear View (Quad band GSM/GPRS Module with emulation board)
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