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¢ %ﬁ--ﬁ SYSTEM LOCO LTD
G o Eaf - Parkfield, Greaves Park, Greaves Road, Lancaster, LA1 4TZ, UK
Wiz P SYSTEM LOCO LTD
WEpra Parkfield, Greaves Park, Greaves Road, Lancaster, LA1 4TZ, UK
F®RZE AL R P
REEF R 33377 SAFHT & L E4R DR 38 5L
1. MRT facility is a FCC registered (Reg. No. 291082) test facility
with the site description report on file and is designated by the
FCC as an Accredited Test Firm.
2. MRT facility is an IC registered (MRT Reg. No. 21723) test
FERITA laboratory with the site description on file at Industry Canada.
3. MRT Lab is accredited to ISO 17025 by the Taiwan
Accreditation Foundation (TAF Cert. No. 3261) in EMC,
Telecommunications and Radio testing for FCC (Designation
Number: TW3261), Industry Taiwan, EU and TELEC Rules.
R %R RIEERR ® R (°C):20-35 / &R (%RH):30-65
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2. A& it
21 A ST H

AELHE LocoTrack Rechargeable

255 HFR4

KEIRAE A HGR4

R System Loco

wE e System Loco.
2G: GSM900

A FERPE Cat-M1: Band1,3,8,28
NB-loT: Band1,3,8,28
GSM:

EE
TX: 890 ~ 915MHz; RX: 935 ~ 960MHz

IMEI 7% 864200057829872

T M SMD PCB Antenna
Brand: SYNZEN

T AR M/N: SZP-C-0L09

Gain: GSM 900: 1.20dB;;

ST EE

GSM: 33.70dBm

23} BARS A

(13 (%% y; U&)
W

\

.

Brand: Asian Power Devices
Model No: WB-10E05R

ThEEE Input: AC 100-240V, 50-60Hz 0.4A
Output: DC 5V, 2A
Cable Out: Non-shielding, 1.8m
Note:

1. 418 £ B: 5L P 51 3% HFRA § £ 2 ¢ 42 DC Cable 7 7 ik i Jis ;

FEHMTS BT ERP SRFEE)
2. 4415 HFRA 325 iRl -

4 21415 HGR4
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3. RlFKRAP

1557+ 48 —AC1
RELH R A 5L P A st I FE F %P Ep
Broadband TRILOG
SCHWARZBECK VULB 9162 MRTTWAO00001 1 year 2022/10/5
Antenna
EMI Test Receiver R&S ESR3 MRTTWAO00009 1 year 2022/3/24
Acitve Loop Antenna Schwarzbeck FMZB 1519B MRTTWAO00002 1 year 2022/5/6
Broadband Horn
SCHWARZBECK BBHA 9120D MRTTWAO00003 1 year 2022/4/21
antenna
Breitband
Schwarzbeck BBHA 9170 MRTTWAO00004 1 year 2022/4/28
Hornantenna
Broadband Amplifier Schwarzbeck BBV 9721 MRTTWAO00006 1 year 2022/4/26
Broadband
SCHWARZBECK BBV 9718 MRTTWAO00005 1 year 2022/4/21
Preamplifier
Cable HUBERSUHNER SF106 MRTTWEO00010 1 year 2022/6/15
B RF - ACL
RE LA R 35 M A S e & Rl
EXA Signal Analyzer KEYSIGHT N9010A MRTTWAO00012 1 year 2021/10/14
EXA Signal Analyzer KEYSIGHT N9010B MRTTWAO00074 1 year 2022/7/19
Wideband Radio
Communication R&S CMW 500 MRTTWAO00084 1 year 2021/10/8
Taster
Temperature &
TEN BILLION TTH-B3UP MRTTWAO00036 1 year 2022/6/14
Humidity Chamber
EMI Bz icke
BRg - A R b A
el Audix 9.160520a
EMI Quietek V3
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4, BRI rET R

Where relevant, the following test uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed
at approximately the 95% confidence level using a coverage factor of k = 2.

i &+ 3¢ £ 7| (Radiated Spurious Emission)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):

9kHz~30MHz: + 3.92dB

30MHz~1GHz: + 4.25dB

1GHz~18GHz: + 4.40dB

18GHz~40GHz: + 4.45dB
#F 5 4% ¥ & € # (Frequency Error)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): +78.4Hz
B % 5§ (Conducted Power)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): £ 0.84dB
B %+ 3% ¥ p (Conducted Spurious Emission)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): £ 2.65 dB
ik * 47 5 8 (Occupied Bandwidth)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 3.3%
B [ R&R (Temp. /Humidity )

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): +0.82°C/ +3%
2 i %k (DC Voltage)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): +0.3%
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5. BRER %

A& LH

LocoTrack Rechargeable
HFR4

. A5 > 7 :EI # “& > 21
BREE | ERAR Rl HES | ma
) _ {7:890MHz~915MHz
6.5.1 1 TEHE R [ ¥51%%
= {7:935MHZ~960MHZ
6.5.2 Bt g S GSM900 : 2W e $52% &
6.5.3 bEds 2 g i GSM900 : 45 MHz e 5 53% &
6.5.4 A R IR 200KHz e 5 54% &
6.5.5 R g 5t FEHU T SR E RS 655 F & we $55% 4
6.5.6 W R TR < 90Hz BHé $56%4
6.5.7 B H LB FEE R AR K RS 657§ & [ 557 % &
PHEHBENNF N ERNBEI SRR
900 MHz #g & 5 0.45 mW/cm? ;
6.6.2 THPFBAE 1800 MHz #f £ % 0.9 mW/cm? ; S $58% 4
BREEH S 20 248 0 A UKERF LKA
A AT A BT A g 2 R -
Wi P ARt R E AR E R ERFOUEAE 2 hr £ & fo PIREFTHTIAI T R
BIE 7 FETR NE o
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5.1 1 &4 F Pl

511 & &%

+EHEF 890 +n x 0.2MHz(n=1 2 124)F B p 2 T 74 5 F >+ 935+nx0.2MHz(n=1 1 124) 4 [
Poen H4HEMRTAEFAEE A (Absolute Radio-Frequency Channel Number » ARFCN ) -

5.1.2 iRl 5 - W

Communicaton Tester

EUL
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5.1.3 1 {FAEF Rl %

B MR SHIIT L, SRR RS
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5.2 &+ F & J;l{ﬁ & PR

521 & HFF

a. W E S s Ao T R AT o

% GSM 900 ®3F R (dB)

Bw) IR HF Ny = 1
1 - - -
2 8W(39dBm) +2 +2.5
3 5W(37dBm) +2 +2.5
4 2W(33dBm) +2 +2.5
5 0.8W(29dBm) +2 2.5

0% GSMOO0 341 57 s w]2 f (S 9 & 5 5dBm -

b, ApSPe R v et 0 o - B Y E 0 AR RRT RS AT A KT R RN

+4 dB j

+1 dB l/ /[

0dB ;

-1dB ! / —
-6dB

"

oony -30B ‘,—- 1
L S (147hits

Lo

5 F
7056/13=542.8 1 5 108 10 fus
i AN 4G (NB, FB, DB, K& SB)

0 8 10
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(*)GSM 900 = #% -59dBc & —54dBm>GSM900 % H #z +

4ot QI3FF 2 =% L -59dBc & -36dBm
£-59dBc -

iﬂz,%z PR AT T 2T
FHp o b2

(*)GSM 900 = 4dBC > 4 S prd] ek L 16 B

2dBC > 4 H A L 17 pE
“1dBC » # Fgr4| -8 L 18 2 19 pF

(**)GSM 900 3= 4 -30dBc & 1-17dBm - £ 4 ¥ % ¥

%% ETSI TS 151 010-1 2 13.3.2 Conformance requirement.

5.2.2 RIFF HW

(@) & ¥ #5°

Communicaton Tester

EUT

(b) & 50

Standard Temperature
& Humidity Chamber
Spectrum Analyzer

EUT

Power Supply
ooo
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523 &+ % %ﬁ’] N FRFEE

GSM900 Power Class 4

o |

-P‘.il\;
=]
17

PIRAE BlE R

Level 5 33dBm + 2 AC 110V

1 33.70 dBm

¥R 62 33.61 dBm

124 33.55 dBm

AC 110V /25°C - GSM 900 CH 1

AC 110V /25°C - GSM 900 CH 62

=

[ GSM Measurement - V3.7.25 - Base V 3.7.120 - TX Measurement

GSM Measurement - V3.7.25 - Base V 3.7.120 - TX Measurement

ol |

Band/Ch:GSM900 /1 Freq.: 890. Ref. Level: 39.00dBm Meas Slots @ ## ####TimAdvance: 0 Band/Ch:GSM900 /62 Freq.: 902. Ref. Level: 39.00dBm Meas Slots @ ## ####TimAdvance: 0
TX Measurement TX Measurement
[EVM 95 Percentile 2.80% [EVM 95 Percentile 2.90%
MErr 95 Percentile 2.60% MErr 95 Percentile 2.60%
PhErr 95 Percentile 0.80° PhErr 95 Percentile 0.90°
Statistics Current Average Max StdDev Statistics Current Average Max StdDev.
EVM RMS 2.31% 2.26% 2.52% 0.09% EVM RMS 2.22% 2.28% 5.80% 0.09%
EVM Peak 13.71% 13.40% 15.00% 0.45% EVM Peak 13.63% 14.31% 16.36% 0.52%
MEr RMS 2.14% 2.09% 237% 0.09% MEr RMS 2.04% 2.05% 5.73% 0.10%
MErr Peak 6.26% 5.87% 6.69% 0.28% MErr Peak 5.48% 5.73% 8.43% 0.30%
PhEr RMS 0.51° 0.50° 0.58° 0.02° PhEr RMS 0.51° 0.57° 0.75° 0.04°
PhEm Peak -7.85° 7.66° -8.62° 0.27° PhErr Peak -1.79° 8.20° -9.41° 0.30°
1Q Offset -55.69dBc -57.49dBc -49.36dBc 6.45dBc 1Q Offset -62.85dBc —52.47dBc -44.97 dBc 4.49dBc
1Q Imbalance -60.63dB -61.23dB -52.23dB 5.56 dB 1Q Imbalance —66.19dB -60.82dB -46.13dB 5.69dB
Freq Error 31.80Hz 26.38Hz 34.16Hz 3.39Hz Freq Error 26.93Hz 33.87THz 47.01Hz 3.711Hz
Timing Error —0.20 Sym -0.21Sym —0.24 Sym 0.01 Sym Timing Error —0.56 Sym —0.54 Sym —0.57 Sym 0.02 Sym
Burst Power 33.20dBm 33.51dBm 33.70dBm 0.23dBm Burst Power 33.58dBm 33.43dBm 33.61dBm 0.22dBm
Statistic Count Out of ToleranceMod.View ThroughputBurst Type Statistic Count Out of ToleranceMod.View ThroughputBurst Type
100 /100 0.00 % 100.0 % GMSK 100/ 100 0.00 % 100.0 % GMSK
RX Measurement RX Measurement
Bursts BER Bursts BER
NCAP / 100 NCAP NCAP / 100 NCAP
: SRt : Establis DL ooe @ : SyueTo : Establis 2 OO0
CS: Synchronized PS: TBF Established CS: Synchronized PS TBF Established
O 5 e i 5 e oon

AC 110V /25°C - GSM 900 CH 124

|

| 124 Freq.: 914.80000 MHz Ref.Level: 39.00dBm Meas Slots @ ®® @@ ® #]Tim Advance.: 0

{ 7 GSM Measurement - V3.7.25 - Base V 3.7.120 - TX Measurement
Band/Ch:GSM900

TX Measurement
270%
MErr 95 Percentile 2.50%
PhErr 95 Percentile 0.80°
Statistics Current Average Max StdDev
EVM RMS 2.26% 2.22% 5.75% 0.09%
EVM Peak 14.249% 14.96% 16.99% 0.47%
MEr RMS 2.08% 2.03% 5.67% 0.10%
MErr Peak 6.08% 5.61% —7.84% 0.24%
PhEr RMS 0.52° 0.52° 0.59° 0.02°
PhErr Peak -8.16° 8.58° -9.39° 0.27°
1Q Offset —61.02dBc -57.28dBc -50.64dBc 4.88dBc
1Q Imbalance —-62.23dB —61.64dB -52.18dB 5.29dB
Freq Error 34.42Hz 28.38Hz 37.16Hz 2.94Hz
Timing Error —0.44 Sym -0.42 Sym —0.45 Sym 0.01Sym
Burst Power 33.06 dBm 33.37dBm 33.55dBm 0.22dBm
Statistic Count Out of ToleranceMod.View ThroughputBurst Type
100 7100 0.00 % 100.0 % GMSK
RX Measurement
Bursts BER
NCAP / 100 NCAP
Synchronized TBF Establishes DL: &
@cs_ E Synchronized PS: 5 BF Established e &
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5.3 o 4E B IR

531 & #%FF
QOOMHZ 4 £ 2 3643 o 4 s 22 44 o S AT 5 0 16 0 10 £ 45MHz -

5.3.2 Rl W

Communicaton Tester Spectrum Analyzer
= 2 ’ To]rectionalcouper EUT ‘ é
-y Lt =
I |
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5.3.3 JHE M FIERIRES

Bl SR GHAT o, WRERRGES o
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5.4 #5if FF FE iR

541 & HFF

15 AP A BYIE 5 200KHzZ o

5.4.2 R W

Communicaton Tester

EUT
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5.43 4 BRI ES

Bl SR GHAT o, WRERRGES o
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5.5 R %k 4 SR

551 & #FF

i R st i 5

§ BT B AL R e D F R 0 AT AT A2 o

X # X% (dBm)
97 % -
GSM 900 #7 £
100kHz % 1GHz -36
1GHz = 12.75GHz -30

BB IR E o TAL BRI S F N T RRIRT > AT AT L2 o

A 5 4 ] ¥ F =% (dBm)
9kHz * 880MHz 57
880MHz = 915MHz -59
915MHz z 1GHz -57
1GHz = 1710MHz -47
1710MHz = 1785MHz -53
1785MHz = 12.75GHz -47
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5.5.2 RI3E% HF
(@) @ B4R i g 5

Communicaton Tester

|
-
-
.D' rectipnal coupler,
PP oy

Spectrum Analyzer

. @
[ |
(b) 48 S22 st 5 511G 2 7 )
EUT T~4m - } (Antenna Tower)
ntenna |
1.5m I ] i A L_|
L 3Im —— H:—
(Turntable) e =

Test Receiver [i!;]w‘

| [
(C) g 51 iR sk 15 54(1G 2 1 ):
o 1~4m \ 1‘ (Antenna Tower)
T l Antenna ‘ i
JEmT - Ee D—:}::
L I — L 9
(Turntable) » —
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553 Rk iz HREE S

Bl SR GHAT o, WRERRGES o
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5.6 MFREIAR

56.1 & HiF¥

a) BRIFEBFEE > LAAANFTEEBR VAT R  KEBEA MRA TR~ KEREA S
BT R - FHRAEARASKERTR - FRAEAR %ﬁ%?@izﬁﬂﬁﬁﬁT’@wﬁmw
FEP > G0/2/5/10 ~ 45 E P % o SRS BAEE 2 3 A HF 0. 1ppm LR o

¥ERBIE A FF L +15C2+35C 0 BA # 5 25%3 75% -
BTk E R 5-10C 2 +55°C » # # 2L # & IEC 60068-2-1 £21EC 60068-2-2 -
AEATREER  HHREETATEE R TERE Y $3 BRI -

TRGEE

HRAXFZLATREN MERATREF AT RZE - B3R A F%Y 22 B4
TR(Mominal) ~ MiEH TR ~ BHRBTREMPBT R - FLRBAF7HEFL- A AT
o HMAR TR EBNT EAUAE > BB TR FMAT A LA E o

TR My TR I A RS ¥RET
2 kR 0.9 * Nominal 1.1 * Nominal Nominal
B a VAT S 0.9 * Nominal 1.3 * Nominal 1.1 * Nominal
A G TH
PR PALT S 0.85 * Nominal Nominal Nominal
a7 0.95 * Nominal 1.1 * Nominal 1.1 * Nominal
RALT [T 0.9 * Nominal 1.1 * Nominal Nominal
TREBMEA 22 MBI REBN I 223 BT R ¥ BAFEVELTRBF > 2 7

A it * 53 B T2 AP o

b) WiRl& R A 2 LRT RS T R MR A2 W H S o
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5.6.2 R W

a)
Standard Temperature
Communicaton Tester & Humidity Chamber
|
Power Supply
ogoo
b)

Spectrum Analyzer

Attenuator
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5.6.3 TR RFLES

Fei: SR AHIIT L, ERERFGES S
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5.7 a R

571 & HF¥

GSM9O00 * =43 # 9 %47 % (Spectrum due to the modulation) *34] &

T 7 A5 1 SN 5 (KHZ)PE 2 Ap 2 k74 52 B jo 37 .(dB)
2 dBm) AR ﬁ)600 1200 1810(2)0KHsZo((;i)lJ La%)
100 | 200 | 250 | 400 |° 200< e I e
>39 | +05 | 30 | 33 | 60 | 66 | 66 | -69 | -71 | -77
csmooo 37| *05 | 30 | 33 | 60 | -64 | 64 | 67 | 69 | -75
35 | +05 | -30 | 33 | 60 | 62 | 62 | 65 | -67 | -73
<33 | +05 | 30 | 33 | 60 | 60 | 60 | -63 | -65 | -71

AP ZEERMT RGBT OC

(a)®45 §* L 600kHzZ 12+ $|6MHz 117 e R p 2 455 > Hipl R Ed § 7 2373 B
200kHz #7 %z 13 8.7 $]-36 dBm » H 200kHz #f %2 ¢ «<#f & % 200kHz chfFficis o
(b) ik #% 4 A 6MHz r2 ZHMF > HEplEdk 57 LiF12 B200kHz A 52 3 527 |-
36 dBm » H 200kHz #7 %2 ¢ «#f & 5 200kHz ek ficis o
(c) 4% § A 600kHZ 12 7® » b & 2 " B 430-36dBm pF > 7 12-36dBm B~k o gt *
FE i # 4 600kHZ 2+ 3 1800kHz 12 F P> GSM900 % -51dBm - DCS1800 3
-56dBm o p P B2 i £ 44 1800kHz (z) ™2t pF> GSMO00 % -46dBm » DCS1800

% -51dBm -
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GSMO00 =33k & # F e pi it *74 2 2 47 (Spectrum due to switching transients )

5 PR R e A 2k

400kHz 600kHz 1200kHz 1800kHz
39dBm -13dBm -21dBm -21dBm -24dBm
37dBm -15dBm -21dBm -21dBm -24dBm
35dBm -17dBm -21dBm -21dBm -24dBm
33dBm -19dBm -21dBm -21dBm -24dBm
31dBm -21dBm -23dBm -23dBm -26dBm
29dBm -23dBm -25dBm -25dBm -28dBm
27dBm -23dBm -26dBm -27dBm -30dBm
25dBm -23dBm -26dBm -29dBm -32dBm
23dBm -23dBm -26dBm -31dBm -34dBm
<21dBm -23dBm -26dBm -32dBm -36dBm

5.7.2 RIFFHW
Communicaton Tester Spectrum Analyzer

E ‘H
s
L -
RS rectional coupler, EUT

a
-
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5.7.3 B RFHPELE

Bl SR GHAT o, WRERRGES o
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58 TRAH#FHAR

581 &%
TAFFRRES B(AERFEY B F T RRER SRR G)
900MHz #f £< 2 0.45mW/cm2 ;

1800MHz #g £ % 0.9mW/cm2 ;

5.8.2 ¥

Pd = (Pout:%G)/(4 3% TT3%r?)

Pd = #x%A& (MW/cm?)

Pout = 31,?] 4 % (mMW)

G = 2 @M F (linear)

Mn =3.1416

roo= BRS04 0 SRR AR A X RE T A MV R e B2 BEgE

583 ¥ &%

Frequency (MHz) EIRP (dBm) Level (mW/cm?) Limit (mW/cm?)

900 31.89 0.3074 0.45

Note: st 2 & % # 4-slot(4UP), #7235 < i@ % # 5 (Max Time-Avg Cond Power)
33.70+(10l0g100.5)= 30.69dBm

The End
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