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1o dawalifusznaunsiidmdndasidand 1 dedlduanismageuanmizeonageusisussine
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ogiin adidosandslaifindasile vownssnuslafifnaautfyaduamemealulad LTE Advance
(4.56) Fadumalulagraunaudumsians lnefitofiarsesznaunisiansan msindeniaiolie
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301 908-1 EN 301 908-2 %30 TS 134.121 wmalulad LTE AsoUAqULAIEIU EN 301 908-1 EN 301
908-13 inalulad LTE NB-loT A0UARNNINTIU ETSI TS 136 101 %50 ETSI TS 136 521-1 was

W1 2 910 8

ST e

MW



wialulad LTE Cat M1/M2 AseUAGHNNATEIY ETSI TS 136 101 v13.4.0 W30 ETSI TS 136 521-1 v13.3.0
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diud vieliedeailetnn fiflldaueg fnpuanansansounquatIRsgIuNsnauiiuiisensy
lusgduanna uazaonadomunsianiinsisdeuuassusounasguveaasaslnsauALLazgUnsal
LaENMIATINERUSNYMENIIYINSYR AT B INgANLNAN Y8e d1iinau nanw. Wvihiusewnalulad
Wasuuadluegusiniga il iieliAnmsltiaTesdiouazgunsnintavnaeuves dineu nane. fifleg
TiAndsvansnmgedn sawfuiunsldaudssinamesdinau nan. Thivlveghaiiussansam

as

2. InguszaA

Lﬁaf\‘]’m%aqﬂﬂifﬁLﬁummmmmm%aﬁai’mﬁl‘ﬂumsmsa%aaum?aﬂmﬂmumuLLa::qUn'saJ
F1uau 1 9o Wildowsauiuadosiofansndnys Rohde&Schwarz Ju CMW500 vangiaiaias 152470
?fwi’mﬁwﬁLﬂuamﬁgwuﬁi’wamLLazUizmamamimmaaULﬂ?aqiwqﬂmuﬁﬂuqﬂﬂwa AansinsauuiAy
wieufianna Wiianuannsansisaeuldmumalulad GSM aseunguunasgy ETSITS 151 010-1 u3e
EN 301 511 tnalulad WCDMA ASUARNLIATEIU EN 301 908-1 EN 301 908-2 30 TS 134.121
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4. T1UaIRUAANANYMZIANE
41 fudoiausszfoninsfiuuszaninmiaieaiioTn as1dnys RohdedSchwarz U
CMWS500 MN81aTA3ed 152470 Tifauannsansivasuldasounquamuminsguiidinny nany,
Fosnsagatios Fueluil
4.1.1  nalulad GSM AsBUARUUINSEIY ETSI TS 151 010-1 w30 EN 301 511
vselnaind1 fwadanu Standard Checklist lunianuan 2 WWusgratlas
412  walulad WCDMA ATOUARUNIASEIY EN 301 908-1 EN 301 908-2 138
TS 134.121 wi3elviini dadenu Standard Checklist Tuaanuan 3 1usgades
413  walulad LTE AseuAquuInsgIu EN 301 908-1 EN 301 908-13 3 olusindn
fvon1u Standard Checklist Tuntanwan 4 Wuesehatiey
414  wealulad LTE NB-loT ATBUARUUIASFIU ETSI TS 136 101 w38 ETSI TS
136 521-1 n3olvaind1 Tidemn Standard Checklist Tunarwan 5 Wuseralos
4.1.5  walulad LTE Cat Mym2 ASOUARNNIASEIY ETSI TS 136 101 v13.4.0 w38
ETSI TS 136 521-1 v13.3.0 v3elwiingn fvadenu Standard Checklist Tunianuan 6 usgnatios
42 fiufeduersiovhidunsinmaunsalifieuaunnesedeaildlumsnsissey
w3 ealnsauuiANuazaUnsal $1uau 1 ga ieldeusaufundesietans1dnys RohdekSchwarz
3u CMWS500 vnetauieie 152470 Usznoudegunsaieenson feil
4.2.1  Signal and Spectrum Analyzer amdnuynziane il
1) Frequency Range : 2 Hz % 26 GHz ®s8fnIn
2) Frequency Resolution : 0.01 Hz #3afAnIN
3) Aging of frequency reference : +1 * 107/year w38fnN
4) Resolution bandwidths : 1 Hz fix 10 MHz %38#nn
5) Video Bandwidths : 1 Hz fia 10 MHz %38/ini
6) Maximum Input Level (Attenuation = 0 dB) : 20 dBm #s8fnN
7) Sensitivity : -110 dBm #38fn
8) Marker resolution : 1 Hz #38fn31
9) Frequency counter resolution : 0.001 Hz #38fAnIN
10) Scan : max. 10 subranges with different settings #3581
11) Number of trace points : up to 4 000 000 #3ANI
12) fiauannsalunisvaasay RADIATED MEASUREMENTS
4.2.1.1 active loop antenna fAndnuyzlaniz il
1) Frequency Range : 8.3 kHz to 30 MHz #38fni1
2) Nominal impedance : 50 Q
3) VSWR : < 1.8 #i5afin
4) Destructive field strength >30V/m
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4.2.2
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4.2.1.2 biconical antenna guanvuMzaNg fail

4.2.1.3 Log-Periodic Broadband Antenna fAudnuaziany fail

1) Frequency Range : 20 MHz to 300 MHz NI9ANI
2) Nominal impedance : 50 Q

3) VSWR at 150MHz : < 2 ¥38fni

1) Frequency Range : 200 MHz to 1.3 GHz #38/n1
2) Nominal impedance : 50 Q

3) VSWR : < 2 %30fin31

4.2.1.4 Double-ridged waveguide horn antenna faadnuazianiy Aail

Vector Signal Generator dRaianwuzianiy Ml

1) Frequency Range : 800 MHz to 18 GHz NIDANIN
2) Nominal impedance : 50 Q

al

3) VSWR at f>1.5 GHz : < 2 %385nN
Frequency Range : 100 kHz fi3 20 GHz 38N
Resolution : 0.001 Hz #5871
Reference Frequency Error : < 110 w3afnin
Aging : < 1 * 107/year ®39AN1
Level range (5 MHz 4 20 GHz) : -120 dBm i3 +15 dBm %38fn11
Signal bandwidth : 120 MHz #58/na1
Standards and Modulation Systems :
- LTE Releases 8 to 15 n3nluinin
- 3GPP FDD/HSPA/HSPA+
- GSM/EDGE/EDGE Evolution
- NB-loT and eMTC downlink and uplink signal generation #38#n11

ganAlsLavIATaIRBNR IRt AUAT BN
4.23.1 Contest Software : Test cases and applications 7dutlagiu

1) walulad GSM 5935UNmsgIu ETSI TS 151 010-1 %38 EN 301
511 vi3alndni

2) walulad WCDMA 5895UN1M5571 EN 301 908-1 EN 301
908-2 38 TS 134.121 visaluini

3) wmalulad LTE 5935 UNIA551Y EN 301 908-1 EN 301 908-13
Wi

4) walulad LTE NB-loT $095U11M55U ETSI TS 136 101 %50 ETS|
TS 136 521-1 w3alvsini

5 walulad LTE Cat M1/M2 5835U11A5§ U ETSI TS 136 101
v13.4.0 %30 ETSI TS 136 521-1 v13.3.0 n3alninii

91171 5 910 8
e 3)3\7\:9
A

O



424

4.2.5
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4.2.7

4.2.3.2 RSE Measurement Software (Elektra) wazeavdunsvnaousmiugs
1) @1w150vinN1svaaeu Radiated spurious emissions lnadnlud@le
2) @130 vgawazsuiunsie mudFudunaumsvnaousalusHle
3) @nsnasNTIEURanIsaaeulaenlul@
4.23.3 AONNILADS
1) CPU lLidosnin 8 unuman, Clock speed up to 4.7 GHz
) weANAMEN (RAM) vdin DDR4 wiiedninflaunalitesnin 8 GB
3) whedafiviayauiin Solid State Drive vwinAuglitosnin 2T
) Yeadouseszuuia3etie wuu 10/100/1000 Base-T 5ofinn
T lddewndn 1 ves
5) doufeustauuy USB 2.0 wiainilitdesndt 3 v
6) VUANNINUUY LED wiadndn aunnliitesndn 24 ih
7) ﬁmﬁgﬁwuﬂﬁﬁﬁmi Microsoft Windows 10 Professional 64
Bits w30 Tmindn uaz fiads Microsoft Office 2013 Professional
wIslndnd wuuans
8) futlufsniunmsguaivayunsldnining wasgunsaiisumis
U 1 99
Automatic Switching Unit : Test System for Pre-certification
1) RF output power signaling (RMS) : > =16 dBm
2) Max. RF input power (RMS) : < +33 dBm
3) Max. input DC level : 0V DC
4) impedance : 50 Q
RF band pass filter
1) wAlulad GSM Band 3/8 39ANI
2)  walulag WCDMA Band 1/3/5/8 W39RN11
3) alulad LTE and 1/3/5/8/28/40/41 N50ANI
Power supply
1) Output voltage : 0 V to 24 V #30fnN
2) Maximum output current : 5 A #39ANI1
\3psdrsaalu (UPS)
1) Input voltage : 110-220 VAC %#39n11
2) Input Frequency : 45-65 Hz #39/n11
3) Maximum configurable power : 5500W %#389RnN
4) Output Frequency : 50/60 Hz #39fnin
5  aunsadseslWlalbivesnd 30 wil
6) \Huianiinanluuszine
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7) Wuwanidussgrudulua wen. 1291 1au 1 - 2553 wen. 1291
\A% 2 - 2553 uag Wen. 1291 1ay 3 - 2555
43 fdudeiausaininiauegunsaiiivauansaed ssieiaildlumnssaouiai eg
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fotmundushueunasgumamaiinvesaiednsamauuazgunsaineasdeausngaute 4.1 1
a4 futeiaus deasuifisuinlesdetnaniesufiAnsasuiisuiilaunisiuses
WRTTIUHARS U9IRAEMINTIH WBN.17025 %3e ISO/IEC 17025 Tususeamsasuiiieu (calibration certificate)
LazsBnuRamsasuifisufieanlilaeviesu fuRmsasuiiioy azdosssymmaliuiveuvesnisia
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Standard Checklist: insasingauwadlufianisiadeuiniaun ssuuwagan (Cellular) wasgiu

GSM 900/1800

AANUIN 2

I8NTT Limit* ﬁ’llgl’/ VELNR
vinlalel
1 | wesgrumamaila (31989970 ETSI TS 151 010-1 or EN 301 511
a1Asu-ad (Transceiver)
ETSITS 151 EN 301 511
010-1

1.1 | Conducted spurious emissions - MS 12.1.1.2 4.2.12
allocated a channel*

1.2 | Conducted spurious emissions - MS in | 12.1.2.2 4,213
idle mode*

1.3 | Conducted spurious emissions for MS | 12.3.1.2 4214
supporting the R-GSM frequency band
- MS allocated a channel

1.4 | Conducted spurious emissions for MS | 12.3.2.2 4.2.15
supporting the R-GSM
frequency band - MS in idle mode

1.5 | Radiated spurious emissions - MS 12.2.1.2 4.2.16
allocated a channel

1.6 | Radiated spurious emissions - MS in 12.2.2.2 4.2.17
idle mode

1.7 | Radiated spurious emissions for MS 12412 4.2.18
supporting the R-GSM frequency band
- MS allocated a channel

1.8 | Radiated spurious emissions for MS 12.4.2.2 4.2.19
supporting the R-GSM frequency band
- MS in idle mode
MAgs (Transmitter)

1.9 | Frequency error and phase error* 13.1 421

1.10 | Frequency error under multipath and 13.2 422
interference conditions*

1.12 | Frequency error and phase error in 13.16.1 424
GPRS multislot configuration®

1.13 | Output power and burst timing 133 4.2.5

1.14 | Output RF spectrum 13.4 4.2.6

1.17 | Output RF spectrum for MS supporting | 13.9 4.29
the R-GSM frequency band

1.18 | Output power in GPRS multislot 13.16.2 4.2.10
configuration

1.19 | Output RF spectrum in GPRS multislot | 13.16.3 4.2.11
configuration




318M13 Limit ilg/ NUBLAG
vinlaila

1.20 | Frequency error and Modulation 13.17.1 4.2.22
accuracy in EGPRS Configuration

1.21 | Frequency error under multipath and | 13.17.2 4.2.23
interference conditions in EGPRS
Configuration

1.22 | EGPRS Transmitter output power 13.17.3 4.2.24

1.23 | Output RF spectrum in EGPRS 13.174 4.2.25
configuration
1A3U (Receiver)

1.24 | Receiver Blocking and spurious 14.7.1 4.2.20
response - speech channels

1.25 | Receiver Blocking and spurious 14.73 4.2.21
response - speech channels for MS
supporting the R-GSM frequency band

1.26 | Blocking and spurious response in 14.18.5 4.2.26
EGPRS configuration*

1.27 | Frequency error under multipath and | 13.17.2 4.2.27
interference conditions in EGPRS
Configuration

1.28 | EGPRS Transmitter output power 13.17:3 4.2.28

1.29 | Output RF spectrum in EGPRS 13.17.4 4.2.29
configuration

1.30 | Blocking and spurious response in 14.18.5 4.2.30
EGPRS configuration

1.32 | Intermodulation rejection - speech 14.6.1 4.2.32
channels

1.34 | Intermodulation rejection - EGPRS 14.184 4.2.34

1.35 | AM suppression - speech channels 14.8.1 4.2.35

1.38 | Adjacent channel rejection - speech 14.5.1.1 4.2.38
channels (TCH/FS)

1.40 | Adjacent channel rejection - EGPRS 14.18.3 4.2.40

1.42 | Reference sensitivity - TCH/FS 14.2.1 4.2.42

1.43 | Reference sensitivity - FACCH/F 14.2.3 4.2.43

1.44 | Minimum Input level for Reference 14.16.1 4244
Performance - GPRS

1.45 | Minimum Input level for Reference 14.18.1 4.2.45
Performance - EGPRS

1.46 | Reference sensitivity - TCH/FS for MS 14.2.1 4.2.46
supporting the R-GSM or ER-GSM band

*g1n5avinleieny Limit Yaalataeniiale



AANUIN 3
Standard Checklist : Lﬂ%"’a SR gANUIA Nlufan1snsdnyimdauf International Mobile
Telecommunications (IMT) @3lginalulad IMT-2000 CDMA Direct Spread

WCDMA Band 1/3/8/5

378N Limit* s/ | e
vinladlel
1L | wasgrumawaia (67989370 EN 301 908-1)
Technical Testing for
Requriement compliance with
specifications technical
requirements
1.1 | Radiated emissions 4.2.2 53.1
1.2 | Control and monitoring functions 4.2.4 533
2 WNTFIUNImAlla (81989970 EN 301 908-2 or TS 134.121)
Technical Testing for | TS
Requriement | compliance | 13412
specifications | with technical :
requirements
2.1 | Transmitter maximum output power 4.2.2 531 52
2.2 | Transmitter spectrum emission mask 4.23 53.2 59
2.3 | Transmitter spurious emission 4.2.4 533 511
2.4 | Transmitter minimum output power 4.2.5 534 54.3
2.5 | Receiver Adjacent Channel Selectivity 4.2.6 535 6.4/6.4
(ACS) i
2.6 | Receiver blocking characteristics 427 53.6 6.5
2.7 | Receiver spurious response 4.2.8 53.7 6.6
2.8 | Receiver Intermodulation characteristics | 4.2.9 53.8 6.7
29 Receiver spurious emission 4.2.10 539 6.8
2.10 | Out-of-synchronization handing of 4.2.11 53,10 544
output power
2.11 | Transmitter adjacent channel leakage 4.212 53.11 5.10
power ratio (ACLR)
2.12 | Receiver Reference Sensitivity level 4.2.13 53.12 511

*gnnsavinlaany Limit Yaslavaanisld

/'3//{/1331&0



NANUIN 4

Standard Checklist :dwsulrosingauunaugnang Aanstnsauueurdeuiiana International Mobile
Telecommunications (IMT) @slgmalulad Evolution Universal Terrestrial Radio Access (E-UTRA)

LTE Band 1/3/5/8/28/40/41

$78M3 Limit* Ml |
ilalle
2 | nsgrumamaiia (81989910 EN 301 908-1)
Technical Testing for compliance
Requriement with technical
specifications requirements
1.1 | Radiated emissions 4.2.2 531
1.2 | Control and monitoring functions 424 533
2 | wmsguvnawatia (81989910 EN 301 908-13)
Technical Testing for | TS
Requriement | compliance | 36.521-1
specifications | with technical
requirements
2.1 | Transmitter maximum output power 4.2.2 531 6.2.2
2.2 | Transmitter spectrum emission mask 4.2.3 53.2 6.6.2.1
2.3 | Transmitter spurious emission 424 533 6.6.3.1
2.4 | Transmitter minimum output power 4.2.5 534 6.3.2
2.5 | Receiver Adjacent Channel Selectivity 4.2.6 535 7.5
(ACS)
2.6 | Receiver blocking characteristics 4.2.7 53.6 7.6.1/7.6.
2/7.6.3
2.7 | Receiver spurious response 4.2.8 527 177
2.8 | Receiver Intermodulation characteristics 4.2.9 538 7.8.1
2.9 | Receiver spurious emission 4.2.10 559 79
2.10 | Transmitter adjacent channel leakage 4.2.11 53.10 6.6.2.3
power ratio (ACLR)
2.11 | Receiver Reference Sensitivity level 4.2.12 53.11 73.1
. N L
* gnansavileimny Limit Yaslageamnilslé 7, f\)/
oL

A




AANWIN 5
Standard Checklist : muniisdioaysdd aavr. aviun 22 worRmew 2560 Aevineviisden avv.5004/2245
aviui 21 waelineu 2560 eutliALUIINMINTIIdeULaL SUTRIMSFIUASBdls AN ANLEE gUN Al

Usnniasesingrugniedsliinalulad Evolution Universal Terrestrial Radio Access (E-UTRA)
lngsasiumalulad NB-loT

NB-loT NB1/NB2 (Band 1 3 5 8 28 40 41)

781019 Limit* '1/?’11(;1’/ NUNBILNR
vinladlel
wnsgumanaila 9198970 ETSI TS 136 101 #3alniinga w3e ETSI TS 136 521-1
1 ITEM TS 136 101-1 | TS 136
521-1
1.1 | UE maximum output power for category 6.2.2F 6.2.2F
NB1/ NB2
1.2 UE minimum output power for category 6.3.2F 6.3.2F
NB1/NB2
1.3 | Spectrum emission mask for category 6.6.2F.1 6.6.2.1F
NB1/ NB2
1.4 | Adjacent channel leakage power ratio for 6.6.2F.3 6.6.2.3F
category NB1/ NB2
1.5 | Spurious emission for category 6.6.3F 6.6.3F.1
NB1/NB2
1.6 | Spurious emission band UE co-existence 6.6.3.2 6.6.3F.2
NB1/ NB2
1.7 | Reference selectivity for UE category 7.3.1F 7.3.1F
NB1/ NB2
1.8 | Adjacent channel selectivity for category 7.5.1F 7.5F
NB1/NB2
1.9 | In-band blocking for category 7.6.1.1F 7.6.1F
NB1/ NB2
1.10 | Out-of-band blocking for category 7.6.2.1F 7.6.2F
NB1/ NB2
1.11 | Spurious response for category 7.7.1F 7.7F
NB1/ NB2
1.12 | Intermodulation characteristics for category 7.8.1F 7.8.1F
NB1/ NB2

*gansavinlamu Limit daslataamiald




AIAKUIN 6
Standard Checklist : auvtiadoausii aamv. aeiui 22 worRinmeu 2560 devinevnisder av.5004/2245 ariun

21 woeRinen 2560 aifRLUIMNINTIIdRUKAZS UTBRNAIEIUAT RIS ANWANLaE gUNsal UsslnniaTes
awqﬂugﬂ‘dw%ﬁwmﬂiﬂag Evolution Universal Terrestrial Radio Access (E-UTRA) lagsassumalulad
NB-loT

LTE Cat M1/M2 (Band 1 3 5 8 28 40 41)

318N Linit* vldllle | s
1 [ nmsgrumamedia [ 91989970 ETSI TS 136 101 v13.4.0 wselnini1 ETSI TS 136
521-1v13.3.0 / 3GPP TS 36 521-1v13.3.0 #38lmsini1 ]
[TEM TS 136 101-1 | TS 136 521-1
(M1/M2)
1.1 | UE maximum output power for | 6.2.2E 6.2.2EA / 6.2.2EC
UE category M1/ M2
1.2 | Reference selectivity for UE 7.3.1E 7.3EA / 7.3EC
category M1/ M2
1.3 | Adjacent channel selectivity for | 7.5.1 7.5EA / 7.5EC
UE category M1/ M2
1.4 | In-band blocking for UE category | 7.6.1 7.6.1EA/ 7.6.1EC
M1/ M2
Out-of-band blocking for UE 7.6.2 7.6.2EA / 7.6.2EC
category M1/ M2
1.5 | Wide band Intermodulation for | 7.8.1 7.8.1EA / 7.8.1EC
UE category M1/ M2

*gansavilamy Limit Saslatasilale




