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1 Introduction

R&S ®CMW5009] signaling®} measurement <54 -2 3GPP Release-9¢9] th 3+ TS 36.521-1

oA HolE BE FAY 4 HAEE 3 o]—l‘—tﬂ A}ﬁg F AFYt} o] ¥4 CMW500 LTE
Call BoxZ A}&z‘s}o% 3GPP TS 36.521 V10.4.0, Clauses 6 and 7l @&} Release-99l tal =4S
T3t 7tol =5 WA 2 AlFskal 5yt 8171 A2 CMW500 3 9o] B 3.2.5000 A

AFHE )5S W0 E s A3tk FF AZE Aolo] 7k EA ST o] wret qlrolE
o 4 g1 .

Z7ke] 2B oA 2 AR AT A5 UL 47 dE S5 59 A4S 295 5]
W] o] $gEE AE A %A EFFLIt Section 116 A= o] e & AL o] 87

eI EY

o 7]e AW ¥ HAESS 2 EY BA7|v JE 9 2 o5 FH| & D o= oA &=
H2EEZ AFH Y. o & 5% Spurious measurements, transmitter intermodulation, and out-
of-band blocking Bl 2 E S < Al 9]t} o] 2] 3t 7149l Au] 7} Al 5= g AE g2 S

et ] F-F+=CMW customer web2] R&S®CMW500 capability listS 3+ 38}A] 7] vl o},

https://extranet.rohde-schwarz.com
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1.1 How to Use Save Files in the R&S®CMW500

Save files & EAQ3 P AES 93] Q7 HE AAES B0t 7|58 A 3ayr) o] JUsL
CMW500 Parameter ol thgt A4 k-5 33t} Save files & ?EEHA CMWSOO Oﬂ /\1 E}E
CMW5OO o2 AdA -’Jro S SAA EYLTE T

)

Fig. 1: The SAVE/RCL key.
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Fig. 2: The Save/Recall dialog screen.

1.2 Select the Duplex Mode
Duplex mode Of Clj ot 11E4 2 Signal Off & E{O| M2t 7+ gL Tt

tiE=el HAE 50| FDD o TDD 0f gt HIAE g0t Tl = S gLt 2t HAES
CHet XHO| ™2 3h7| EA 0l B2 ELCh.

—
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2 Transmitter Characteristics

2.1 Generic Call Setup for Transmitter Characteristics

=l g Parameter 52 3}7] Specification | w2} A7 5 Yt}

Cell set up 3GPP TS 36.508, Sub Clause 4.4.3
Propagation conditions 3GPP TS 36.521, Annex B.O
Uplink reference measurement 3GPP TS 36.521, Annex A.2
channels (RMCs)

Configuration of PDSCH and 3GPP TS 36.521, Annex C.2

PDCCH before measurement

Initial downlink signal setup 3GPP TS 36.521, Annexes C.0, C.1, and
C.3.0

Initial uplink signal setup 3GPP TS 36.521, Annexes H.1 and H.3.0

Table 1: Sources for parameter specifications.

TS 36.521, Annex C.0 = th> = 2l & & ¥el dial] A star 9514 th CMW500 ol A =
33 A% gioe] A ¥ ojok 31 RS EPRE £ —85 dBm/15 kHz & 41 % gt}

TS 36.521, Annex C.1 = U9 = downlink physical channels ¥} physical resources & ¢ g+
A % 2] mapping & 2™ gy}

TS 36.521, Annex C.3.0 & 5= downlink physical channel levels < 4™ gt}

TS 36.521, Annex H.1 < uplink physical channels ¥} physical resources = 9] 3 215 2]
mapping < 47 gt}

CMW500 ol A ¢] 7] A7 & Fig. 3 ol Al &Rlo] 743t}

T LTE Stgnaig Contigu stien "G
Path: Shortcsn Sokkoy

Duplex Mode FDO

~Scenmio Standard Cell .
Q-Rf Settings
?- Downlink Power Lavels )
~RS EPRE ~85.0 dBm 15kHz Fodl Coll B Vowe ! dBm
PSS Power Offset 0.0 48
|~ S55 Pewer Offset 0.0 d8
= PBCH Power Offset 0.0 d8
~PCFICH Power Offset 0.0 4B
~ PHICH Powes Offset 0.0 48
- PDLCH Powar Oftser 0.0 48
~OCNG {
£ PDSCH
~Powst Oftsor PA 048 ~ hok 0l

“Pawei Ratlo Index PB 0 thoB 1hol: 1
~ AWGN [T <980 dBm 15kH2
SRtk Pwer Caniol
& Physical Coft Satup
@ Network
& Connection
& UE Moamiemont Repon
@ [Shortcut Softhey

Fig. 3: The LTE signaling configuration screen with settings based on TS 36.521.
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2.1.1 Rules for the Bandwidth and Frequency Settings

Fukol Al 9 =2 UE 7} A 938k E-UTRA Band ol w2} 782 o 2 A4y},
A g 7153 Y )9 Z-S TS 36.521, Table 5.4.2.1-1 3} Z} €|~ E &) ) 3 test
configuration &7+ 2715 whefof Foh

] A1 |2 E L SMHz oS F R ohjel, 2| 915 A0} Aol vl o) A S uink.
AR, 92 A6 356l 9 10MHz ol 36t 497k 51, 1 Lol ) Occupied
bandwidth S -2 57 9] 25 1) B Fe A S o] s ojoF Tt

=74 F = TS36.508, Table 4.3.1 & 23U}, o] ZoA] HlAE7F 2 23 Band & 2|4
tf o] Z o] w2 Low / Middle / High range ¢] A9 Fa42 go1d o= o5yt
o -

Fo] $4 HlAE = 39| Low / Mid / High range SF3}<=l| A =8]8 =] %] 1}, configured UE
transmitted output power B2~ E 4} occupied bandwidth B = E 9} 7+-2 g+E-E5-2 Middle range
Ao ARt S4g ok

o] $& =EA ALEH = o Ao A= 10MHz 9} 20MHz t 9 Z2] Band 7 UE & 7] 0.2
Arg vt whebA, 57] Table 2 ¢ =3k 22 ko] CMW500 9] H| = E o]l A7 5 ofof
gy,

OB Bandwidth | Range NuL Frequency of NpL Frequency
Uplink [MHZ] of Downlink

[MHZz]

7 10 MHz Low 20800 2505 2800 2625

Middle | 21100 2535 3100 2655

High 21400 2565 3400 2685

20 MHz Low 20850 2510 2850 2630

Middle | 21100 2535 3100 2655

High 21350 2560 3350 2680

Table 2: Test-frequency mapping.

2.1.2 Measurement Issues Related to Expected Power

Callbox 54 < 93] CMW500 S AF-& }E 7%, Wl W] 2 Input overdriven 5=+ Input underdriven
of 22 WA A& & dFUT o] B9 S5A FE7F B8 stk o] o]aL, o] A2 ] €]
dynamic range A2 A 7} & ¥ o 01’“‘/]‘1}

orgf 2 &2 o] 272l 7|=H¢l o[ 20 tiigh Zt=fet O|0|X| & M &t AL CH

1. Reference level & CMW500 2] Maximum allowed input power = YERY U T}, vhef 9] &
A% o] reference level & %3} $HobH, ZHH] = Input overdriven 2l WA X &
®BAYUTH 7198 A8 e AE oS PEAK detector 2 AM-&3te] A H =

2 2% g o] green area ©l £0] & -, CMW500 2 ¢l 2 A1 & & demodulation
ok = 9l #RE okY 2} Power S 0] 7he sk Al H U
3. Y A Z H o] yellow area ol E0]7}= 7439l =, Power =4 ol = F5-3F AL efjo] x| ut,
demoduation & & 7 SNR o] £& e &= ofd 49k
4. A}&-2= CMW500 2] Multi-evaluation 91 E 5 o] & A}-&-3}= 7 -9-, UE uplink A1 & 7}
demodulation area(green) Ftoll Q== f-X| 3l oF Yt}
5. g A% ol reference level .U} AL} 52 7 f-ofl = S o] 2ul2 3 ¥ X

Eaeeles
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Reference Level

> Demodulation area

> Power measurement area

Noise floor

Fig. 4: Measurement levels.

A7 0 2 CMW500 9] reference-level 242 wll-¢- T &8k, Fulol| A= A8 7453 5 7HA]
BT} FYT st A o] - 7hA] BEe] Apo] 7 AR of tdl] A sk AP YT
CMW500 ©l| A reference level < expected nominal power ¢} margin 9] 302 AA o=
CMW500 ol A= o] 7= 7}+#] gk §o] T8 g,

6. <According to the UL power control settings> : ©] = A}F-&-A] CMW500 2 UL Power
Control o] w}&} A5 © =2 reference level & A Yt} PUSCH & 57435t 4% ©]
AR S AHEstH HA SA S -’F AHFH T

7. <Manual mode>: ©] = =2] 7% User 7} reference level S 275 A A& of g}, o]
R = B} 4 &3 OFF power 5 Zﬁ S 913k time mask ¢ & ¥ H 2~ E 3o i gk
SAS A& 2o

8. A7 XLHJ“— 7]Hko 2 D}" I 22 dibAQl E5 Al U AA, 9 E A5 9] Peak
Power += reference level & %734 &= ?_%‘/]‘ﬂr =4, Multi-Evaluation Q1E 3 o] =&
AFE-3l= 7 §-oll = Green 9 9 S BlojUA] F == reference level ©] A 4 5] o] o g},

J‘«, LTE SIgnaIing Conﬂguratlon V:ﬁ‘»

=

Path: RF SemngisF Power Uplink/Exp. Nominal Power Mode

----- Duplex Mode FDD
~~Scenario Standard Cell v
E-RF Settings
&-RF Output
B&-RF Input

&-RF Frequency
E-RF Power Uplink
; “Exp. Nominal Power Mode || According to UL Power Control Settings v

+~Exp. Nominal Power -10.00 dBm Ref.Level: 2.00 dBm
“-Margin 12.00 dB

H1-Downlink Power Levels

1 Uplink Power Control

#-Physical Cell Setup

& Network

l;B Connection

El -UE Measurement Report

B Shortcut Softkey

Fore B 0 e

Fig. 5: Configuring the expected nominal power mode.
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2.1.3 General Settings Related to Multi-Evaluation Measurements

S92} power A Aol ZA ol 3k Al vhE] 9= Fig. 6 2} o] LTE Signaling ol & =15 o] glofof
Fuch

- Duplex Mode FDD -
é'""Scenariu Combined Signal Path A
- Controlled by LTE Sig? -

Fig. 6: Selecting LTE signaling for the measurement.

Channel Type, RB Allocation (resources blocks 2] 7l15~& A% 3}+=) 2} Modulation 2 ©] &-&
wES BE HAE g dAo] gl AL ] e Auto 2 AT 2=
E 3t Tx A5 9] glo] ¥ 74 9o = Modulation scheme & UE Tx Al & 2] Modulation il
upe} A s of & = s

F1LTE Mol Evalsstion Corigurstion 1%
Path. Maasuremant ControlPUCCH Format
:-‘r Measurament Control =

- Repatition SingleShat ~

:' Stop Condition None -

Measure on Exception [

‘»-an Structure Type 1

- Cydlic Prefix Notmul

|

[ Channel Bandwidth 0.0 Mz
Cr Channel Type AUTO ~ ]

~PUCCH Format [k~

- Netwark Signated Valus NS 01

|

I?-Vlm Fliter

| i NRB =

|

| ~Channel Type [~ PUSCH ~

£-RB Allocation

! “ Ao v
[ o RE i
-Offset RB 0
-~ Physical Cell 1D “ 4

AT

---ll‘ll'lodulation Scheme " Auto hd

Fig. 7: Three settings that should be set to “Auto” for all of the tests described in this application note.

Fig. 8 ¥ #o] FDD ¢} TDD ol thal A t}& Measure Subframe ©] AF-&g 1t} o] v}a}u] €] 9|
713 k2 0 YTk FDD ol tieliM = 7] 4k A8 4= A RE, TDD B2 M <=, Spec o A
Uplink/downlink configuration 741 S ‘1'® 2 7-3}3L 91 © = & Measure Subframe ©] 2,3,7,8
Sol Mgk A eo] 7H5 gyt TDD <] Default Slot 2 3 ¥ Ut}

& Measurement 5. &3 2 Measurement S... &3
Subframe Offset 0 Subframe Offset 0
No. of Subframes 10 No. of Subframes 10
lMaasuve Subframe 0 t Measure Subframe 3

Measurement Measurement
- [Subframes ... || ) ... |Subframes ...

FDD TDD

Fig. 8: Measure Subframe settings for FDD and TDD.

1CM94_5k Rohde & Schwarz LTE RF Measurements with the R&S®CMWS500 according to 3GPP TS 36.521-1 9
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2.1.4 Explanation of Demos and Manual Operation

o] o8& mENAM Zhzte] Hl E ?‘z A Atolef = Y Hl 22 EES 918 CMW500 ©] o] % A
ARG E =4 BolF7] ffel] bed H ok b o] Sl Yt o] HlRE2 Shite] duplex mode,
a}1to] operation band, stt+¢] bandwidth €} atito] el tf a4 vt A gy ok TDD 2=
el A= v 2=E dapdel A FDD ¢ 2fol A wks A5 Atk s W&ol dal] SE3
Aol flvhH H2E A3} d2471 FDD ¢ 5943 A3 < v gy

Z7te] Hl=E & Spec °ﬂ AASHA EA A =8 517] 918 A]= Section 2.1.1 ol A A7 & 213
3} A Do A 9] B AE 7} ubE S8 g ofof gt

A A DUT & 54

=k -, 3}71 Al ¥ operation band, bandwidth ¢} xjd ol o3 44 S
AH8-3H= DUT o) &

Fol A WA st Hl=Es]oF Ftt.
R&D @A A 502 HAEE ok User = power control type, target power T+ RB
AR 2 s 55 WA A HAEE FasoF Ut o] 213 A 52 Multi-evaluation
QB H| o] 2ol A WA o] 7 %5}—“—& e E M-S 918 LTE Signallng ERREWAS T
2 7} g5yt Fig. 99Jr o] , 3} 9% 9] Signaling Parameters 2 F21, 3hd gt
Connection Setup H &S 7=, RB Allocation ¥} RB position = ¥ 7 & 4= 2131, uplink <}
downlink oI tfj gk Modulatlon Scheme = W7 e 4= 95 Yt LTE V3.0.20 %-E DL power, Band,
Channel %742 Cell Setup oA W7 o] 7}-z& Yt}

d

e ;J?D,
| LTE Meaainmment | WIATS TR Rewsr érivev r“o“umn
CEMQ PRACH | SRS |
[wose 100 rres y 008 F4f Lo 00 st Sacctcts UOMG oot il Werma W St ;"mm [ = [
Evi j EVM s Subcacrier < ﬁs,wg
' SIS Syrbid| | . P L. = ETP
Magaitade Livor ~lobend Lmisslons U""“
| $ £ 20 Bywbd g " Posarre Boe r auiw
Phase Ermor Equalizer Spectium Flatness E
- DEVICE
WA Byt e R 1
Yy ! ¢ i WEZARD
Pownr bynamics I L E |
-~ ol ", @Vﬂw
NN NITE 11 1 "-:{'._,\-\.. TRITIRTR > R m ." i
Parvent Monites | Spacsum ACLR S [ vessume |
= by ()| | . - - 3[5,:“&
|Ril ASlacation Tabla | Spucteum Esmsion hask :
Paconce o ¥ S Ve (1 tin - m i
) ) < RESTAAT
TX Measaremen Cumant {5 5rop |
TX Pownt EVM NS | 13 Ot Frwg Ero ) TasKs
©- = -
na-. State.  m o
- - v
Cell Cnnnection 04 Error Enable
Setwp. |Setup .., tasertion . "~ I L ]

Fig. 9: Changing the signaling parameters.
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2.1.5 General Setup for TDD mode

Spec °l| w =3 Uplink Downlink Configuration < “1” = A1 4 ¥ o] o} 3}a1, Special Subframe &
‘572 AAE Ut} o] FrES Fig. 10 ol 4] B.oj 5% A3} o] LTE Signaling > Config > Physical

Cell Setup > TDD ol| 4 A A o] 7}5 g o).
[ 7 Signaling Configuration
IPath Physical Cek Setup/TOO/Special Subframe

£ PUSCH
- Open Loop Nominal Power ~2 dBm & Full RB Allocation

B TX Power Control (TPC)
~Active TPC Setup Constant Power v
Closed Loop Targot Power  -20.0 dBm
B Single Pattern
&- User defined Pattern
& PUCCH
- Max. allewed Power P-Max 73 dBm
£ Physical Cell Setup
DL Cell Bandwidth 200 MHz ~ VAT Max: 10
UL Calt Bandwidth 200 Mg

 Physical Cell ID 0
-~ Cyclic Prefix Naomai

(%]

£-TDD
 Uplink Downlink Configuration |
 [Spocial Subframe [|5

Q-UE Measurement Repart

|2 Messaing (SMS)

Fig. 10: General configuration for TDD.

2.1.6 Advanced PRACH/Open Loop Power

CMW LTE V3.0.50 ©] /el 4] = Uplink Power Control ©| 4] Advanced PRACH /OL Power A4 &
g3l & 4 5yl whEhA, User & Reference Signal Power, Preamble Initial Received
Target Power ¢} open loop ¢} ¥# ¥ t} 2 message component 52 24 WA 5= 95U,

o o] A WS 98 KS510 -4 o] gt
ol o] Z17S TS 36.508 2] 7]+ gholl whel A A Aujo A o] AA kS vehar 5yt

g- Uplink Power Control

----- Open Loop Nominal Power == @ Full RB Allocation
&-Advanced PRACH/OL Power

----- Enable Advanced Settings [w

----- Reference Signal Power 18 dBm

----- Preamble Initial Received Tar... —104 dBm

----- PO Nominal PUSCH -85 dBm

----- Pathloss Compensation Alpha 08 -

----- Pathloss 103.0 dB

----- Expected PRACH Preamble P... -1.0 dBm

----- Expected OL Power 14.4 dBm

Fig. 11 Advanced Power Default Settings

RRC Idle 2 =] 4 Expected PRACH Preamble Power =% 74 &}7] ¢34+ & 2 }t}d DL RS
EPRE #& W W7 &}a1 1 5 o] Preamble Initial Received Target Power = ¥ 7 gt}

1CM94_5k Rohde & Schwarz LTE RF Measurements with the R&S®CMWS500 according to 3GPP TS 36.521-1 11
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Expected OL Power = RCConnected (through RRCReconfiguration) == RRCldel X =] 4] PO
Nominal PUSCH & 4 3stW B4 & &+ l5H

2.1.7 Non-Advanced Open Loop Power

KS510 &/M0| QiCtH, Open Loop Nominal Power 7| PRACH/OL Power A7 0f A2 E!L|LC}.
1742 target UL total BW open loop power €| L|Ct. Target PRACH power = Open Loop Nominal
Power ELC} 8dB <& L|Ct. TDD 2] 4% PRACH Configuration Index 7 48 EE= 11 O| 4t 40| H,
expected PRACH power = Open Loop Nominal Power 2 & 2tL|LC}. O|&= 3GPP TS 36.321
Table 7.6-1 0f| 2|7{5}0f DELTA_PREAMBLE =8 dB 0| 7| [ & Q! L|C}.

[%]---Uplink Power Control

: ----- Open Loop Hominal Power =20 dBm @ Full RB Allocation
B-Advanced PRACH/OL Power
i~Enahle Advanced Settings I

Fig. 12: Open Loop Nominal Power Settings

2.1.8 SIB Paging and RRCReconfiguration

3GPP HIAE &7 93], SIB ¢} ¥#d vhebn| E 52 Cell ON Aol 4 ¥ 7 o] ¥ ojof slar,
u}2}4] UE ] power cycle ©] &gt}

SIB #& g} n B2 (Network Signalling, p-Max, SRS, PO nominal PUSCH, Preamble Initial
Received Target Power) RRC Idle or Connected mode 7+ o}1] 2} base station ol 2]3] % 7|3}
% & SIB paging or RRC Reconfiguration W A| %] o]l 2] 3] ¥4 o] 7}&3 ). sFX| vt UE 7}
mobilitylnfo & 7}#] = SIB paging or RRCReconfiguration ol &]3l W74 ¥ = A& X dst=A| =
A gelo] wojof it

Z|EH o2, o] && E&E CellOn JH|o| A SIB #& ItehrH & A4 st Walos 41
Ad .

]

N
N

UE Maximum Output Power (TS 36.521, 6.2.2)

o] 4 &S UE 2 Maximum output power 7} Spec ©ll 7 2] ¥ nominal maximum output
power ¢} Z1oj] U} tolerance M9 E WA A T B~ EO‘HE}

T2 59 39 e oE Aol A 2gE e d = i, E5 1S H o 949+ Coverage &
A A g dFH L

2.2.1 Test Description

dulA ol HAE AA L o] 8 =E 9 Section 2.1 & #%3}A] 7] vt} RB allocation ol
3k A A o)y t Y Z, %J}T 18]35 RMC o] tidk A& TS 36.521, Table 6.2.2.4.1-1 9|
g Ho] el5ytt. 8l7]¢] Bl E &= 1RB 9} Partial RB ©fl t 3k QPSK ¥ % 71 o el 4 2t
Y AlskaL FH T

1CM94_5k Rohde & Schwarz LTE RF Measurements with the R&S®CMWS500 according to 3GPP TS 36.521-1 12
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TS 36.521, Table 5.4.2.1-1 ¢] W=, 7|22 o & Band 7 Bl ~E0] tha]A] 4 7] ] o & (5 MHz,
10 MHz, 15 MHz and 20 MHz)°ll 13+ 54 o] 2 g Ut F7F14 2 2, TS 36.521, Table
6.2.2.4.1-1 o W=, maximum power = A& )93} H o] g Zo A vk SH S & 3T
we}A], Band 7 9] ¢ Ao &9 914 5MHz 9F 20MHz t ] Z-ol| A S8 5] o of gh ),

o] 7] 4= Band 7 ¢] low-range | ' 3} 20MHz o] & ¥-& A}-8-3to] S o] gt

TS 36.521, Table 6.2.2.4.1-1-& 20MHz ZHA| A 1RB/18RB F 711 ¢ Zd] 3 g AES
2734t} Band 7, 20 MHz, and Low Range © TS 36.521-1 Table 6.2.2.3-12] Note 25
TS 2 | lower limit 1.5 dB vFA S 7FE U o} B3, TS 36.521-1, Table 6.2.2.4.1-1, Note 29]]
w2}, RB positionS 1RBoY| thal A= low2} higholl 3 =4S 18RBe] o &l A = lowol] o 3+
S48 FsHA g

2.2.2 Test Procedure

TS 36.508, Annex A, Figure A3 3} 7+0] SS & UE ¢tel|Ltol] A2 gt} LTE Cell & 24 3} 31z,
UE A& 74 network ol attach ¥ == g1t} UE 7} Attach ¥ Fig. 133 3} 7+o] Connect
£2 =7 A Connection Established % B 7} = =5 g1t}

e
e B
Cannectien Status ~ Call Sewp
i 7 - LTE 1
(] G Dpaaating Bang  Band oo el
Packe: Swithed s Cormectson st adtstien Dawedink Uplnk
FRC State Connocron Channsl 285 Ch 20850 Ch LTE 1
e " Fraquency 26300 MHz 25100 MHy || BHER
Evant Log d A
SRT23) St Connection Evshbehed . ColiBandwidth  20.0 MHz 20.0 M1z
B EPS L beares Est ' RSEPRE -850 dBm15kHz Satas
BN €D SHom Atachod - Fub Col BW Pow 54,2 08
811521 ) ES Decicated linmm fisdoasad :
B 1B G 2t “Connwetion Estabilished | PUSCH Opan Locp Nom Power 20 dBm o ting
AR 10 £ Dudicated Gearer Extabliutier | PUSCH Clased Loop Target Pawer -20.0 dBm
BEARASE) State “Attacrl’ |
PN DS D Hnns Fetalbshon bt -
' Connection Setup
UE Info - i
..D_.’ | Schedding RMC -
MEl VOMZTONNBRONAN
Mst QU MHZING0GS Downlink Uplii
UE IPv4 Address (0] 1TR26& 40420
VEIRGPemD] - Al 100 ~ 100 ~
RB Pes /St RS low ~ 0 low~ n
' Modalation QPSK - OPSK ~
- T8S Ide / Value L] 8750 2 1504
| Theoyghput 7004 Muivy 4564 Mbivs oN

(sendSMS  |Handover .. |Config .. ]

Fig. 133: Established connection.

1. #RBi= 1 2, RB Pos/Start RB = Low & “12] 2 Modulation & QPSK & 4 % 3} 31 Active
TPC Setup & Max. Power = % 3}o] UE Output Power 7} Pyyax 7t 51 =5 A 43t}

2. o 1™ 3} o] average UE output power (22.45 dBm in this example)£ error vector
magnitude (EVM) =4 3} ol A =43t}

1CM94_5k Rohde & Schwarz LTE RF Measurements with the R&S®CMWS500 according to 3GPP TS 36.521-1 13
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0’)‘.091‘"#' Y

Detected Allocation NeRB: 1 OffsetRB:

e -,A'm,iA o e ,v 2 Lo m - 7W
EVM RMS %] Vh 160 4m 3 AT 460 450 061 061
EVM Paak [%] 1% 1261 1.2 a1 145 1597 296 248
EVM OMRS |%] Uh 34 363 100 2% i 363 064 055
10 Offset ~29.41 46 ~29.39 48 2935 d8_ 00248
Frog Eror 191 Hz 0.26 Hz 837 He 433 Hz
Timing Error 19.70 Sym 50.51 Sym 51,57 Sym 0,39 Sym
| T Powee [68m] 240 2245 23 w5 | 0.05
Feax Fower [0BM)] 2121 2707 2703 231 0.12

Fig. 144: Measurement results for UE maximum output power for one resource block.

3. Uplink RMC o] th&F #RB = 194 18 & W73} aL, A} 42 93| Restart/Stop B ES
FEUT
4. Fig. 15 7} 7Fo] average UE output power (22.54 dBm in this example)& &<1%4 ).

*Q=osmhon v —  ®Px0Smhon v —  ®PxoSmhah ¥ —
» * Curet
16 & Average
® Wasrun
12
10}
6
I gh I 1 h I 2n I 3h I 4h I §h It gh
Detacted Allocation | NeRB: 18 OffsetRB: 0
EVM AMS [%] Wh 332 31 327 318
EVM Peak [%] I 1695 1597 IR
EVM DMRS %) 'y w i 285 um3
10 Ofier -29.52 4B ~29.55 dB
Freq Error ~0.16 Mz -1.72 Wz
Timing Erar 50.54 Sym 50.53 Sym
TX Pawer [dEim] 22.52 2254
ower [dbm| aral Lif 3
I 0.00 QPSK PUSTH { A

Fig. 15: Measurement results for UE maximum output power for 18 resource blocks.

2.2.3 Test Requirements

3GPP 36.521-1, Table 6.2.2.5-10 w2, ] & 319 23+2.7 dBm <tol] Eof ofofF 3t
3GHz 7} g+ M=o thaf A= H 7} <k o &4, Band 22 2] 7%, +3/-4.5 dB; Band 42 &
43 9] 7%, +3/-4 dB Y 1t}

1CM94_5k Rohde & Schwarz LTE RF Measurements with the R&S®CMW500 according to 3GPP TS 36.521-1 14
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Note: Figure 5.4.2-1 2} Zto] TX A A A| T3 M ¢ 7} FUL_low and FUL_low + 4 MHz B+
FUL_high — 4 MHz and FUL_high °l| ] %] 8} 7 $-°| = lower tolerance limit o 1.5 dB 7} 712
&8y th

2.3 Maximum Power Reduction (TS 36.521, 6.2.3)

TS 36.521, Table 6.2.2.3-1 o] A 2] RB 2] 4~ cubic metric(CM) 2 =2 213 maximum power
reduction(MPR) 3} adjacent channel leakage ratio = 913+ & 7 =73 FF5A A oF g},

2.3.1 Test Description

Power Class 3 & A 913} UE 9] 49 TS 36.521-1, Table 6.2.3.3-1 ] YA H A &
247 2] W2 W2 3} transmit bandwidth configuration (resource blocks) 7l th3lk H o) &2
9] 54 A MPR 2310] 2 &5t}

AF=o] WA (16QAM)S AFE-31A M, B2 479] RB(e.g. full RB)

2z Crest Factor ©] 1%1¢] 2 4= §laL, o] 2 3h9] o] YAl o A

= dF U Th whEbA], Spec ol A= o]l gk A 9ol o) & 349 ] Lower Limit & Y451
FE A& 888t sy

QPSK W7} W& 9] RB 27137} 3 AH-8&-E 74 9-oll = lower limit ©] 1dB W& 73 o, B3,

16QAM ©] UL of] A}-&-%]= 7 -9-9l &= lower limit ©] 1dB W} & 74 tt.

2719 F 7FA] 271 ] (16QAM and a higher number of RBs) %2 ¥ thH lower limit = 2dB

el g,

d| A 2+ Band 7 DUT 7} AF&E Ut} TS 36.521, Tables 5.4.2.1-1, and 6.2.3.4.1-1 o] W24,
MPR & 5,10,20MHz t & Z-o| A B| ~E 5 ofof g}, o} &) of A o] A= mid-range 2 g ol A
20MHz ] & #-& AF&-3HY )

2.3.2 Test Procedure

TS 36.508, Annex A, Figure A3 ¥} #+¢] SS & UE antenna ¢l 172 34t}
LTE Cell & &4 3}3}a, UE A2 AA network © attach ¥ == g t}. UE 7} Attach =
Connect B| &5 =2 Connection Established A 8] 7} ¥ == g},

TS 36.521, Table 6.2.3.4.1-12] Note 39 =W 20MHz mid-range ol tj3f] o] Bl 2E=
Table 37} o] 6712 Test Setol] A =7 o] = & of of g}, o] 7] 4= Test Set 6= 7|+ o=
AHEFU T

#RB RB Pos/Start | Modulation UE Output

RB Power
Test Set 1 18 Low QPSK Pumax
Test Set 2 18 High QPSK Pumax
Test Set 3 18 Low 16QAM Pumax
Test Set 4 18 High 16QAM Pumax
Test Set5 100 Low QPSK Pumax
Test Set 6 100 Low 16QAM Pumax

Table 3: Test setup for MPR (mid range).

16QAM 12 2155 S4 3 4 9ol += 54 A4 HIE 2 Modulation Scheme < 16QAM ©] 1}
Auto = A A

1CM94_5k Rohde & Schwarz LTE RF Measurements with the R&S®CMWS500 according to 3GPP TS 36.521-1 15
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Hint: Auto modulation scheme & A
EE 5y

sHAl B 2~

®
Path: Scenario
------ Channel Type
- RB Allocation
----- Physical Cell ID

Delta Seq. Shift PUSCH
Group Hopping
- Measurement Subframe

]
)

Za }lo]
PN

T UEF

E>

[~ |PUSCH ~

0
0
—

- Modulation

Modulation Scheme

Auto - ]

Statistic Count
=R EVI'H'I Window Length

B~ Bandwidth
i@ CP Normal

- Spectrum
B Power
E-BLER
E-List Mode
H-Trigger

20 Slots

66
1.4
5

28

19
102
374

20
136
504

3
12
58

]
32
124

66
250

H-EYM Exclusion Periods

Fig. 166: Setting the modulation scheme.

Test Set 6:
1. RMC uplink €] # RB & 100 2.2, RB Pos/Start RB & Low =, 18] 31 Modulation <
16QAM ©.& A A &1t} Active TPC setup = Max Power & A A slo] UE &4 1197}
Puvax 7} S =5 A4 3t}
2. Average UE output power & =7 3t} (4 Zﬂ ol A &= 21.48 dBm). Fig. 177 ol & 9]
HAEZ gt Aol HE2Mo= FA = AUt
[‘* 'LTE Measurement - Multi Evaluation
@odeéﬁm Freg.:: 2535.0 MHz Ref Level: 35.00 m‘Bandwidthzr»ao.o'MH‘z]eyﬂic Prefic: Normal — Meas Subfr: 0
Error Vector Magnitude :
@[ x0Symhigh v -— ®P x0Symhigh v — €8 x0Symhigh v ——=
% @ Current
16 @ 2verage
@ Maximum
12
10
6
I gh 1 f:h 52 h I 3h {1 I 5h I gh

(Detected Allocation |NoRB:

o)

100 OffsetRB:
Current Average Extreme StdDev
EVM RMS [%] I/ 421 425 416 420 443 440 011 0.10
EVM Peak [%] h 2652 22.16 19.67  27.67 2652 40.35 334 6.99
EWM DMRS [%] I/ 3.67 3.74 3.65 3.75 3.87 3.93 015  0.14
1Q Offset -28.00 dB -28.11 dB -27.97 dB 0.10 dB
Freq Error ~0.27 Hz -3.20 Hz -8.97 Hz 3.65 Hz
Timing Error 51.55 Sym 51.58 Sym 51.88 Sym 0.15 Sym
Current Aysrage Min Max StdDev
TX Power [dBm] 2148 2136 21.57 0.07
Peak Power [dBm] 28.35 26 2804  28.57 0.13
Statistic Count OutofTolerance ation | Detected Channel Type View Filter Throughput
20120 75.00 % 16-0AM PUSCH 100.0 %

Fig. 177: Settings for Test Set 6.

1CM94_5k
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2.3.3 Test Requirements

=7 ¥ Maximum output power = 7] % ¥ nominal maximum output power 5 ¢] ¢koll Eof e}of
8}, TS 36.521-1, Table 6.2.3.5-1 ¢] 7] Tolerance ¥ ¢tell o] ¢foF gt} Band 7 3
Test Set 6 =704 &= Z 3} ko] 23 dBm +2.7 dB/—4.7 dB ¢tol] o] &}of gt}

E-UTRA Class 3 QPSK, full 16QAM, partial | 16QAM, full RB
Band (dBm) RB allocation RB allocation allocation tol.
tol. (dB) tol. (dB) (dB)
7 23 +2.7/-3.7 +2.7/-3.7 +2.7/-4.7

Table 4: Test requirements for the UE power class (source: TS 36.521-1, Table 6.2.3.5-1).

2.4 Additional Maximum Power Reduction (TS 36.521-1,
6.2.4)

ECERKERSE]
A ] ) /thﬂ-/\ OI/\HD]—
o] &3k 7} ¢l @ AL WAl 7] 7] 9] &l TS 36.521-1, Table 6.2.2.3-1 ©l additional
maximum power reduction (A-MPR)©] 4 2] o] JlHF Ut} o] el ol F-3h3shA] e+ 49 A-
MPR - 0dB 7} A} Ut}

EAS N A 2o F714Q @ F AMEE UE 7 2 = QB E
4 %1+ Additional ACLR and spectrum emission | th gk 37} @+ %7
2

2.4.1 Test Description

SIB2 & &3l 7] #| =l 4] broadcast | & network signal(NS) #t2 o] HA~E 9] 314 1}2hv] g
AUt} o E 59 Band 1 UE 7} SIB2 = 5-E| NS_05 2}+= 3t #H&3tb TS 36.521-1, Table
6.2.4.3-1 °l 2] 3l spurious emission ¥} Maximum Power reduction ©f| th3t 714l @ 4 AM3+S

¥H53hoF v,

The network signal value parameter = LTE Signaling 9] configuration menu ol 4] 47 o]

7bs U 7] 23k Fig. 188 3 o] NS_01 2 A4 w]o] 91 th NS_01 o] = ﬁ—&—
additional spectrum ©]1} AMPR ©] A}-82 F g 7} §lth= AS 9u gyl NS_01 2 7]l A
A o 39 HA2E9 MPR HAERES @ 730 A& ° ofw| g},

1CM94_5k Rohde & Schwarz LTE RF Measurements with the R&S®CMWS500 according to 3GPP TS 36.521-1 17
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%" LTE Signaling Configuration E

Path: Connection/Additional Spectrum Emission

----- Duplex Mode FDD
----- Scenario Standard Cell -
'''' Enable Data end to end W

H-RF Settings

t-Downlink Power Levels
i Uplink Power Control
- Physical Cell Setup
H|
=

s T e I e O e O

- Network

El- Connection
- UE Category Manual: 5 Use Heported (if available): v -
- Default Paging Cycle #64 v
~Additional Spectrum Emission | NS_01 - |
-~UE Meas. Filter Coefficient FC4 ~
- Connection Type Testmode v
B-Testmode
--HLC Mode Unacknowledged
- 51B Reconfiguration SIB Paging -
--Keep RRC Connection v
- Downlink MAC Padding v
- Downlink MAC Error Insertion 0 %
- Send DNS PCO v i

Fig. 188: Additional spectrum emission.

NS + band, channel 9% —1¥] 311 RB allocation ¥} 23 € A S 7% 11 95U} TS 36.521,
Table 6.2.4.3-1 ol o]ol t 3k z}A| 3k A B 7} A &=, Tables 6.2.4.3-2, 6.2.4.3-3 and 6.2.4.3-
49 A= NS_07,NS_10 18] 3L NS_04 ol tj gt 24| s+ & - Algto] vhe} )5t}

2.4.2 Test Procedure

A-MPR < 913 ¢4 Band 1 UE & A8 &Yt L o]+ Band 7l thalA = A-MPR ©] 8-
= A 7] WYYl TS 36.521, Table 6.2.4.3-1 o] 2% , Band 1 & NS_05 7} 4 &= 22,
s Aol AbeE APt

G A A 2] T} g o] 552 o] 2 2] RMC, RB position, frequency £} bandwidth 3 % o] tf gt
Y-85 A3 Yt Table 5 & NS b2} test 72 ol b gt 32 Ale] 9] 3 AAIE HojFU )

Additional spectrum | Test configuration table in E-UTRA Band
emission TS 36.521-1
1 NS 03 6.6.2.2.3.1 2,4,10,23,25,35,36
2 NS 04 6.6.2.2.3.2 41
3 NS _05 6.6.3.3.3.1 1
4 NS _06 6.6.2.2.3.3 12,13, 14, 17
6.6.2.2.3.3 13
° NS_07 6.6.3.3.3.2
6 NS 08 6.6.3.3.3.3 19
7 NS 09 6.6.3.3.3.4 21
8 NS 10 FFS 20
9 NS 11 6.6.2.2.1 23

Table 5: The relationship between the network signal (NS) value and the test configuration table in TS 36.521-1.

1CM94_5k Rohde & Schwarz LTE RF Measurements with the R&S®CMWS500 according to 3GPP TS 36.521-1 18



Application Note

Fig 19 ol A B of5== 13} o] Cell On % E o] A Additional Spectrum Emission A 74 <
NS_01 oAl NS_05 & ¥ 7 gt}

72 LTE Signaling Configuration

Path: ConnectionfAdditional Spectrum Emission

~Duplex Mode FDD
-RF Settings
-Downlink Power Levels
-Uplink Power Control
-Physical Cell Setup
-Network
EI-1dentity
- Security Settings
- UE Identity
E-Connection
----- Testmode [
---- Downlink Error Insertion 0%
---- Downlink Padding v

~1Additional Spectrum Emission " NS 05 ~
~-UE Meas. Filter Coefficient FC4 ~

- UE terminated Conn. Type RMC o

BE-RMC
- Shortcut Softkey

)
L

Fig. 19: Additional spectrum emission setting for NS_05.

TS 36.521-1, Table 6.2.4.4.1-3 > NS_05 ¢l tjl g+ bandwidth, frequency 2] 31 bandwidth 2 % -
g8t Ut

NS_05 ol th3}] o] H|Z~E+ 5 MHz, 10 MHz, 15 MHz and 20 MHz ol| A 23] ¥ of of gt t},
F34+= low range ¢ middle range 7} AF-& 5 o of gt} o} g ©] 2ol A= 10MHz o) & Z 3}
middle-range = €< AH-&-g ).

10MHz th &} =] th 3 RMC, RB position ( Table TS 36.521-1, 6.2.4.4.1-3 o] ©} =) 212 a1,

=9 9] 2712 Table 6 ol A 2|5 o] 151t} 817 o 7l ol A = Configuration ID 3 3} 6 ©]
A& Yt} Configuration IDs = B 2~E A4 7} H| ~E 8 FAFS 821 A]7]7] 9] 8] AHE- Yt
AfA o g, v g AEshE - sd 2ol whet configuration ID & €Q18) oF Tt

#RB RB Pos/Start | Modulation UE Output

Configuxation RB Power

1D

3 1 Low & High QPSK Pumax

4 12 Low & High QPSK Pumax

5 48 Low & High QPSK Pumax

6 50 Low QPSK Pumax

7 50 Low 16QAM Pumax

Table 6: Settings for the 10 MHz bandwidth.
TS 36.508, Annex A, Figure A3 ¥} +0] SS = UE ¢tel| L} A dEjo] A Ag )
LTE Cell & 443} A]7] 32, middle range A 'doll A H 2= E3s}7] 913l 2140MHz 2 T3 =

Fors AU 2 YA, ME AR A4S 913 UE A9S A a1, Attach A E] S
slol & Call 924 o] ¥ == Connect HES FE1T}.
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Configuration ID 3:
1. Uplink RMC 9] #RB £ 1 2, RB Pos./Start RB & Low &, “12] 1, Modulation &
QPSK & A A gt} UE Output power 7} Puuax 7} ¥ =3 Active TPC Setup < Max
Power & A4 gt}
2. Fig 20 ¥} o] average UE output power (¢l 7l of| A &= 21.78 dBm) & 54 Ut}

TTTUTE Wamucemverd - Wk Evahistion
[Detecied Allocation| NeRB: 1 OffsetRB: 0
EVM RMS |%] I 1% 204 19 284 z a1 2 7_6 o.oo 000
EVM Paak %) I A5 5a5  a75 545 885 9% 000 0m
EVM DMRS [%) Vh 182 0T 182 177 348 3.29 000 00
MErt RMS [%] Vh 122 1.8 122 128 183 186 000 000
MEs Pesk [%)] It 439 1.3 439 4% 704 -84 000 0.00
MEsnr OMRS [%] Ik AT 1R 147w 281 2861 000 000
PHEN RMS (1] CETRNCE o84 091 126 119 0 00
PhEm Pask [7]Uh 178 267 178 267 125 30T 000 0.
PhEsr DMRS [*] Uk 062 068 062 068 149 146 000 0.00
0 Ofest ~44.48 U6 ~44.48 B ~44.25 08 0.00 46
Freq Emor 455 Hz 1,65 Hz 14.99 Hz 0.00 Hz
Timing Error 2005 Sym 29.05 Sym 2967 Sym _0.00 Sym
08w 023 MHz 0.23 MHz 023 MHz cm mz
TX Power [4Bm| 2178 278 2166 2182 0.0
Posk Powar [dBm) 2653 26 26.50 26,86 0.00
RE Power [dBm] 21465 bvn 2,73 0.00

Fig. 20: Measurement of the average TX power for Configuration ID 3.

Configuration ID 6:
3. #RB i=50, RB Pos./Start RB & Low, ~2#] 3, Modulation & QPSK & 4 A 34t} UE
Output power 7} Pywax 7+ ¥ == Active TPC Setup Max. Power & 4 gt}
4. Fig 21 ¥} 7o] average UE output power (<]l Al ol 4+ 19.03 dBm)=E =4 ¢t

PDstectad Alocat

1on |NoRB: ”m;

et — Eia
EVI RMS [%] i z.u ua zs( 2.78 zss EXT
EVM Paak [%] Uh 2.0 2002 1200 2412 74 3742
EVM DMRS [%] Vh 23% 236 2.1 33 35
MEr RMS {3%] I 150 168 150 168 160 19
MEr: Paak [%] % -1208 -20.79 1209 2079 213 3552
MEn OMRS [%]Vh 185 195 165 195 27 238
PhEm RMS [ Vh 12 3 1 142 144
PhEn Peak ["] I 580 ~10.73 S84 1003 1042 1547
PhEr DMRS [7] ih 097 113 097 113 159 165
19 Offget -44.94 dB -44.94 4B -43.63 4B

Freq Esror 535 H 535 H
Timing Error 24.15 Sym 24,15 Sym 2502 Sym
oW 889 MMz 2.89 MHz 2,89 MHz

T Power {dBm] 19.03 Qs ) 1903 12
Peak Power [d5m) 2603 26,03 B4 %N

RB Power [dSm) 207 2.07 201 225

JEEN

IO Y WE

Fig. 21: Measurement results for the average TX power for Configuration ID 6.
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2.4.3 Test Requirements

Maximum output power = TS 36.521-1, Tables 6.2.4.5-1 F-¥ 6.2.4.5-8 7} X 2] @+ S
Z3}3d kg Yt} o] Oﬂxﬂoﬂ/ﬂ = NS 05 & Atg3dlo =22 TS 36.521-1, Table 6.2.4.5-4 7}
AE&HUTh G2 NS #ES 98] B2 87 2150 oy, 54 UE o dls] =& 319
ZAE°] &5 A= &S} “configuration IDs”+= HIAE Q- Alghol] H-831= HAE

T3S WA AI717] flel TR E A E YT

o Al ol A AF-8-%F NS_05 ¢} 10 MHz channel bandwidth ¢l tl] $t, test configuration ¥} tolerance &
Table 7 o] WA] 5o} 5Uh of & Band 5 T2 NS of] o gt ??ﬁ = flalAde g e =4

B o] E-¢f £-3}3}+= configuration ID ol w2 Configuration table ©] A}-& %] of of gt}
Test requirement table
Configuration table for NS_05 Confiqura- for NS_05
(TS 36.521-1, Table 6.2.4.4.1-3) tiogn (TS 36.521-1, Table
D 6.2.4.5-4)
Bandwidth | #RB | RB Position | Medulation C(:('jaBS; )3 Tol.(dB)
10MHz 1 | Low & high QPSK 3 23 +2.71-2.7
10MHz 12 Low & high QPSK 4 23 +2.7 |-2.7
10MHz 48 Low & high QPSK 5 23 +2.7 [-3.7
10MHz 50 Low & high QPSK 6 23 +2.7 [-4.7
10MHz 50 Low & high 16QAM 7 23 +2.7 1-6.2

Table 7: Test configuration and tolerances for NS_05 and the 10 MHz channel bandwidth.

2.5 Configured UE Transmitted Output Power (TS 36.521,
6.2.5)

o] H|2~E 9| 5242 UE 7} UE Power Class ol W2 E-UTRAN, Pyyax —L2] 22 Maximum UE
Power ]l ¢]3] 274 5= Peyax & Allowed maximum UL TX Power &) H &3S 23814 @4
gl APyt

PevaxIE P-Max ol &3] o] X = ko2 UES] H | &9 39+ higher layers2] Peyax ol €] 3l
A4,

2.5.1 Test Description

o] HlA~E9] 542 SIB1 o 3% P-max 3t2tu] o] t) s UE ] &) % ”E:‘er o] ghell u}e}
DUT 7} A o 7 wesl=x] Folsl= AUt dukA el g AE A 9F A AL Section 2.1
BRS Fz3hch 9 ¥, 3442, RMC 18] 3L RB allocation ol th 3l 2-A|3F A4 gt

TS 36.521, Table 6.2.5.4.1-1 of| A] o] Yt}

TS 36.521, Tables 5.4.2.1-1 and 6.2.5.4.1-1 & 3.7 &}
20MHz o]l i3t |2 EE Q&) &, ZF ) o o
18] 3L partial RB &3 2715 @7 oh

Band 7 °] o3l 83 B2~ E = 5MHz ¢}
3 4= middle range 2 7 QPSK ¥ %

2.5.2 Test Procedure

TS 36.508, Annex A, Figure A3 3} o] SS & UE <Hel|y AYH o A3y}
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Application Note

Fig 22 7} Zro] x2S middle range = 24 8}, P-max }2tn| 6 & A 4 3t}

y =
1% LTE Signaling Configuration @

Path: Uplink Power Caontrol/Max. allowed Power P-Max

'''' Duplex Mode FDD
E-RF Settings

~- RF Output

&-RF Input
(" El F Frequency
: perating Band Band7 ~
L Channel/Frequency 3100 Ch 2655.0 MHz
L Channel/Frequency 21100 Ch 2535.0 MHz
G = UL/DL Separation 120 MHz

l ‘RF Power Uplink
@-Downlink Power Levels
&-Uplink Power Control
. _B-PUSCH
1-TX Power Control (TPC)

g«~{Max. allowed Power P-Max ||—10 (IBmJ

&-Physical Cell Setup
~~«Network
& Connection
Bl Shortcut Softkey

Fig. 20: Test setup for the configured UE transmitted output power.

LTE Cell & €4 3} m}v} S, UEYIR A4S 93 UE AYS 7 11, Attach A E &
Skl gk = call 172 9] connectﬂka Fe Utk

o] Hl2~E & SIB1 9 o) ZAE = Al 7)ol P-max ol A 13yt 83 352 —10 dBm,
10 dBm and 15 dBm ¢4 t}.

o Aol 4 += Band 7, 20MHz ™ & & ~12] 3 middle range 92 A}&3}aL, A 7FA] | AE ¥ E
% Test Point 1 o] 4] HIAEZ % 63 St}
#RB | RB Pos/Start | Modulation p-Max
RB
Test Point 1 18 Low QPSK -10
Test Point 2 18 Low QPSK 10
Test Point 3 18 Low QPSK 15

Table 8: Setup for testing the configured UE output power.

Test Point 1:
1. #RB & 18, RB Pos./Start RB < Low, :LE]J_ Modulation < QPSKE A3t UE
output power 7} Htl &= 9}9]7} =5 Active TPC Setup & Maximum Power =
A A&t}
2. Average UE output power (ol Al o]l 4] = —10.56 dBm) & =4 3t}
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% LTE Measurement - Multi Evaluation

=X

Mode: FDD  Freq.: 2535.0 MHz"Ref.: Level: 27.00 dBm IBandw‘rdth: '20.0 MHz  Cyclic Prefix: Normal

TX Measurement

‘Meas Subft: 0

{Detected Allocation|NoRB: 18 OffsetRB: 0 ]
Current Average Extreme StdDev
EVM RMS [%] I/h 3.21 3.31 3.14 3.13 3.37 3.35 0.12 0.10
EvM Peak [%] Ith 8.59 13.69 11.84 11.03 17.39 1551 2.58 2.34
EvM DMRS [%] I/h 3.39 3.47 3.20 3.13 3.69 3.69 0.27 023
MEr RMS [%] I/h NCAP NCAP NCAP NCAP NCAP NCAP NCAP NCAP
MErr Peak [%)] I/h NCAP  NCAP NCAP NCAP NCAF‘ NCAP NCAP NCAP
MEr DMRS [%] Ith NCAP  NCAP NCAP  NCAP NCAP NCAP NCAP  NCAP
PhEm RMS [°] Ith NCAP NCAP NCAP NCAP NCAP NCAP NCAP NCAP
PhEr Peak [°] Ith NCAP  NCAP NCAP  NCAP NCAP  NCAP NCAP  NCAP
PhEr DMRS [°] Ith NCAP  NCAP NCAP  NCAP NCAP NCAP NCAP  NCAP
IQ Offset -28.28 dB -28.30 dB -28.05 dB 0.1 dB
Freq Error -5.05 Hz ~0.86 Hz -8.68 Hz 4.96 Hz
Tirning Error 49.05 Sym 48.87 Sym 49.06 Sym 0.13 Sym
OBW 4.78 MHz 1.40 MHz 5.32 MHz 0.52 MHz
Current Average Min Max StdDev

E( Power [dBm] -10.55 -10.56 ] -10.58 -10.54 0.01
Peak Power [dBm)] -3.79 -3.71 -4.08 -3.32 0.22
REB Power [dBm] -23.11 -23.1 -23.11 -23.10 0.00

Statistic Count Qut of Tolerance Detected Modulation  Detected Channel Type View Filter Thraughput

20720 0.00 % QPSK PUSCH 100.0 %

Fig. 213: Measurement results for the average UE output power.

Note:

Test Point 1 &) &3 319l = 2F—10 dBm o] ¥Ith, 18 = 2, 2ok reference level 0] 2 &9 119
gl (o] & 59 35dBm) =2 A A = o] 9JthH Signal is low #H= HIAI A S & 4= A5y 18 g
7d9-° = RF Reference level & Manual & 233t} o] A7 Signaling Configuration

| gpol A Zelo] 7he g T

2.5.3 Test Requirements

Test Point 1,2,3 oAl =4 ¥ A &3 919+ TS 36.521-1, Table 6.2.5.5-1(¢] ¥4 <] Table 9
2zl A AE Fhe 29s s by Th

Channel bandwidth / maximum output power
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz

Measured UE
output power test
point 1
Measured UE
output power test
point 2
Measured UE
output power test
point 3
Note:

For carrier frequency f < 3.0GHz: -10 dBm + 7.7
For carrier frequency 3.0GHz < f < 4.2GHz: -10 dBm + 8.0

For carrier frequency f < 3.0GHz: 10 dBm £ 6.7
For carrier frequency 3.0GHz < f < 4.2GHz: 10 dBm + 7.0

For carrier frequency f < 3.0GHz: 15 dBm + 5.7
For carrier frequency 3.0GHz < f < 4.2GHz: 15 dBm + 6.0

In addition note 2 in Table 6.2.2.3-1 shall apply to the tolerances.

Table 9: Pcuax configured UE output power (Source: TS 36.521-1, Table 6.2.5.5-1).
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2.6 Minimum Output Power (TS 36.521, 6.3.2)

of Hl2Eo] %A & 3o 7k Haghow AL w, UE /b 6l 2
o}#] & broadband %2 3= A%a=x] gelal= AL}

E g o BAE

2.6.1 Test Description

dutA ol HAE e o AAHEL o] §& =E 9] Section 2.1 & 2 th Y E, T3,
RMC %71 Z12] 31 RB allocation ol tf g 2[4l st A A 352 TS 36.521, Table 6.3.2.4.1-1 ||
oo dHFY

TS 36.521, Tables 5.4.2.1-1 and 6.3.2.4.1-1 & 112§ 35}H, Band 7 o] t3}] o] |~ E = 5MHz ¢}
20MHz ) & Zo A S YT ZF g Zof st A g2 low / middle / high range 7} 48 Ut}
e, o] 3o QPSK ¥ % W4 3} full RB allocation 7 -$-¢ll thaf B ~E gt}

2.6.2 Test Procedure

TS 36.508, Annex A, Figure A3 3} 9] SS
LTE Cell & &4 3} s}, H]E-‘HELE«] A4
A Aol ¥ = Connect HES FEU T},

S & UE SHElY AME o Ad sy

A4S 98 UE 1S 7 a1, Attach 1 & 24l 3, Call

o] of| Al = Band 7, 20 MHz ™ & %3} middle-range channel & A}-&-3+4 ),
1. #RB =100, RB Pos./Start RB = Low, ~2&] i, Modulation = QPSK & A A gt} UE
Output Power 7} # 4 dl¥l o] === Active TPC Setup & Min. Power & 47 3t}

2. Average UE output power (—=45.70 dBm in this example) S =74 34t

*P coSymrgh v 413% P cuSmhgh v 419% P 0Smhgh v 413%
| & Currerd
16| & Aversge
& Maarum

Feak Power |[dBm)

Dotocted Allozation |NoRB: 100 OffsetRB 0
Carrent ~ Average Extreme _ Sulbev
EVM RMS [%] Uh 405 419 492 20 430 M 008 008
EVM Peak |%] ¥h 1559 37.51 1571 3550 241 419 293 3.28 |
EVM DIMRS {%] h 426 436 420 426 449 457 0.13 0.15
3 Offset 1556 1B ~18.55 4B -18.49 1B 0.03 48
Freq Ermor -1.02 2 Wz ~2.51 Wz ~10.19 Hz 5.3 Mz R
Timing Ermor 17.24 Sym 17.15 Sym 4750 Sym 0.19 Sym |
Current Avetage StdDev
Gx Powar [dBm] -45.71 ~45.70 0.00
3044 i

-38.00

Fig. 224: Measuring the minimum output power.
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2.6.3 Test Requirements

Minimum output power = TS 36.521-1, Table 6.3.2.5-1 (¢} 2] Table 10)oll 4 A 2] ¥ M=
Z s kg YT

Channel bandwidth / minimum output power / measurement

bandwidth
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Minimum output For carrier frequency f < 3.0GHz: < -39 dBm
power For carrier frequency 3.0GHz < f < 4.2GHz: <-38.7 dBm
Measurement

1.08 MHz | 27MHz | 45MHz | 9.0 MHz | 13.5MHz | 18 MHz

bandwidth (Note 1)

Note 1:  Different implementations such as FFT or spectrum analyzer approach are
allowed. For spectrum analyzer approach the measurement bandwidth is defined
as an equivalent noise bandwidth.

Table 10: Minimum output power (source: TS 36.521-1, Table 6.3.2.5-1)

2.7 Transmit OFF Power (TS 36.521, 6.3.3)

o
T,
[»
[
lo
Bjts
)
flo
c

E 4 transmit OFF power 7} HI = E QG- 7oA o & gt w27
2ol slr] ¢ Ut =2 transmit OFF power = FFA] % ©. & RoT(rise over thermal) 7t =
=+ D}E UE 9] Coverage & 7441717 HU .

N
N
)
>
NN
=
o
po
rlo
HJE

2.7.1 Test Description

o] H{IAE] F9 272 UE E“silent state” (PUSCH 1} PUCCH 7} A5 5 A &&= A& <))
of| A Bl 2~E st AYYTh.

o] H|A~E A x}+ Test Case 6.3.4.1 ¥} Test Case 6.3.4.2 o] &gt}

2.7.2 Test Requirements

“transmit OFF power”= TS 36.521-1, Table 6.3.3.5-1 (¢} 2] Table 11)°] F & &S
Z A= gyt

Channel bandwidth / Transmit OFF power / measurement
bandwidth

1.4 3.0 5 10 15 20

MHz MHz MHz MHz MHz MHz
Transmit OFF For carrier frequency f < 3.0GHz: < -48.5 dBm

power For carrier frequency 3.0GHz < f £ 4.2GHz: £-48.2 dBm
Measurement 1.08 MHz | 27 MHz | 45MHz | 9.0 MHz | 13.5MHz | 18 MHz
bandwidth

Table 11: Requirements for “transmit OFF power” (Source: TS 36.521-1, Table 6.3.3.5-1)
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2.8 General ON/OFF Time Mask (TS 36.521-1, 6.3.4.1)

o] H=E 9] 5242 General ON/OFF time mask 7} TS 36.521-1, Clause 6.3.4.1.5 o] Al ¥ &+
AFEHS ThEEL =] FelskE A Yy th Transmit ON/OFF ol t 3l Time Mask =*“transmit OFF
power” <}transmit ON power” A}o] 2] UE Ramping -7t o] 7] 9t o,

2.8.1 Test Description

olurA o] B~ E AE| 9} A AL 9= o] L& iEJ Sect|0n2 15 FxFYd d =,
F3}5=, RMC ©] o g A A 7} RB allocation o] th3dF A A 352 TS 36.521, Table 6.3.4.1.4.1-1 9|
EEEREIEY

TS 36.521, Tables 5. 4 2.1-1and 6.3.4.1.4.1-1 & 118 3s}H Band 7 ol sl 7] HAE+=
5MHz £} 20MHz W & Zof| A S g Yt 2} o & 2o ]38l A = low/middle/high range A4 ol 4|
H2E7F $=3g Ut} o] H|2E Q] 42 Figure 6.3.4.1.3-1 3} o] UE o] A7 7} &2 A7+
otol] On = 31, 54 319 g S F-XsF=A] ol " A5 H~E, &= On Power ]l A silence &
A8} Hf?H ?%}‘}8 Al Qb Off e A=Al Hgt s S H2E s A YT (Fig 25 ©f
L2381 Hojglsy)

Start Sub-frame End sub-frame
- e
|

End of OFF power
requirement

* The OFF power requirements does not
! apply for DTX and measurement gaps h
|e, 20ps
Transient period Transient period

Fig. 235: General ON/OFF time mask (source: TS 36.521-1, Figure 6.3.4.1.3-1).

2.8.2 Test Procedure

TS 36.508, Annex A, Figure A3 3} 2] SS & UE <HE|Y AU o AAZ YL o] HIAEE
Open-loop power control o] T3+ A A o] I Q }31, Open Loop Power = TS 36.521-1, Table
6.3.4.1.5-1 o] whe} A =] ofof e,

7 F 23 A2 n M A uplink Sub-frame o] A= A A Sub-frame | 4] PUSCH 21 %7}
g x| ofof shi=t] Wtall, N-1 H A 9} N+1 H A Sub-frame ol A= ‘OFF/J Ell 7} ] of of gkt}i=
AJYtt. o] &2 N-1 HA 9 N+1 H A Sub-frame o 4] &= PUCCH 1} PUSCH 2 o] A &=
AE oAM= < AhE AS ofn o

HARQ process ©f] W=, “FOE Sub- frame x 7} PDSCH 7 &0l AH-8-% $AthH, UE = Sub-
frame(x+4)oll PUSCH 7} 27| & " = o] Q1] &+ g, PUSCH ¥ PUCCH £ A}-8-3}9
ACK/NACK & 753 A 9J Yt} For 3GPP 36.521 V9.3 ©]/}o| 4= On Sub-frame & 2 &
ARFYT o] e}, R&S ol A= ot Z1H & 2AEY S FHFUTH

o] o A= Band 7, 20MHz t & =12 12 middle-range A doll A HAEZ g g},
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Prepare the test:

a.
b.

d.

LTE Signaling & Reset M £2 o] &3] %7]3}ght}.

Scheduling Type < User Deflned TTI-Based & A7 3} L, Fig. 24 ¢ 7+o]

7 8}7] H & Edit Al &S 75 ‘4‘3} e g A Aol wet %} S WA o=
Call 125 ¢]3l Scheduling Type 2 RMC mode % tHA] ¥ 7 g},

Non- Advacned PRACH/OL power 2% 2] 7 -$- PUSCH Open-Loop Nominal
Power = —3 dBm (for 20 MHz; t}& 9 Zof & HAE S iAo S
st7] "ol &3 2ol A U)o 2 dA

Bandwidth PUSCH Open Loop Nom.
Power (dBm)
(LTE Version >=3.0.50)

1.4M -15

3M -11

5M -9

10M -6

15 M -4

20M -3

Advanced Setting = €/J 3} 3}11, default settings ©l <-4 3}, PO Nominal
PUSCH £-104 dBm © i a7 ‘M o
PUSCH 2] Active TPC Setup 2 Constant Power = A 4 gt}
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DL Stream \ DNt EamZ| Il IDIESBwATE
3-DL 4 - DL
0 0
0 0
< QPSK ~ QPSK -~
5 5
1] 1]
----- CodeRate  0.00000 0.00000 0.00000 0.00000 0.00000
g-TTI 5-DL 6-DL 7-DL 8.-DL 9.DL
----- # RB 1] 0 0 0 0
----- Stant RB 1] 0 0 0 0
----- Mod QPSK - QPSK - QPSK - QPSK - QPSK -
----- TBS ld= H 5 5 5 5
----- TBS 0 0 0 1] 1]
----- CodeRate  0.00000 0.00000 0.00000 0.00000 0.00000
----- Throughput 0.000 Mbit's
GO T l
DL Stream1 | DL Stream IV ol low WH ]
----- TTI Copy 0 - = Al ~ Copy
g-TTI 0-UL 1-UL 2-UL 3-uL 4 - UL
----- # RB 1] 0 100 0 0
----- Stant RB 1] 0 0 0 0
----- Mod. QPSK - QPSK - QPSK - QPSK - QPSK -
----- TBS ld= 2 2 2 2 2
----- TBS 0 0 4584 1] 0
----- CodeRate  0.00000 0.00000 0.16000 0.00000 0.00000
B-TTI 5- UL 6 - UL 7-UL 8-UuL 9.uL
----- # RB 1] 0 0 0 0
----- Start RB 0 0 0 0 0
----- Mod QPsSK QPSK |~ QPSK - QPSK -~ QPSK -
----- TBS ld= 2 2 2 i i
----- TBS 0 0 0 1] 1]
----- CodeRate  0.00000 0.00000 0.00000 0.00000 0.00000
---- Throughput 0.458 Mbit's

RB QPsK
16-Q
5 W FUCCH

Fig. 246: DL and UL RB scheduling settings for the general “ON/OFF Time Mask” test — FDD.
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DL Stream1 \ DIStEamzY| Ul DB TBWANE
Mmooy o - - , -
2-TTI 0-DL 1.Special  2-UL 3_UuL 4 DL
----- # RB 0 0 0
----- Start RB 0 0 0
----- Mod QPsK - OPSK |~ QFSK |~
----- TBS ldx 5 5 5
----- TBS 0 0 0
----- CodeRate  0.00000 0.00000 0.00000
2-TTI 5._DL 6 - Special  7-UL 8. UL 9_DL
----- #RB 0 0 0
----- Start RB 0 0 0
----- Mod OPSK - QPsK |~ OPSK -
----- TBS Idx 5 5 5
----- TBS 0 0 0
----- CodeRate  0.00000 0.00000 0.00000 .
B _
DL Stream1 | DL Stream? | DIFoowAvB|
-TTI Copy 3 v = (Al =
2-TTI 0-DL 1 - Special 3_UL 4_DL
% RB 0
- Start RB 0 0
- Mod. QPSK |- QPSK |~
- TBS ldx ? p)
--TBS 4584 0
- CodeRate 0.16000 0.00000
E-TTI 5_DL 6 -Special  7-UL 8-UL 9_DL
% RB 0 0
--Start RB 0 0
- Mod. OPSK |~ OPSK -
- TBS ldx ? ?
- TBS 0 0
~CodeRate 0.00000 0.00000
~Throughput 0.458 Mbit's -

RE QPSK
165Gt
50 W FUCCH

Fig. 257: DL and UL RB scheduling settings for the general “ON/OFF Time Mask” test — TDD.

Start the test:
1. LTECell & &43} A17]31, U E °4£Li4 AZAS 93 UE A 98 A, Attach A EHI &
3ol & call 9425 93 Connect ==

2. Exp. Nominal Power Mode + Manual, Exp Nominal Power + -3 dBm (i.e. expected
open-loop power) 2 A A3} 31; Margin & 12 dB 2 AA3Yt) o] AL =4 ¢ A &3
off 3¢ 545 ¢34 FH g Yt} On Power ¢} Off Power 2] Z}o] 3t 40 dB ~
50 dB Yt} 4% 19 =74 X0 E = Section 2.1.2 9| 4] 4 ¥ CMW500 2] Dynamic
Range ¢toll o] ¢Fof gt} o] o] R&S ©ll A= Expected nominal power = “UE
transmitted ON power” LS. 2 A 317 & FH gt}
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3. Multi Evaluation & “+& 3, Measurement Subframes & A1 &1 & 4] Measure Subframe &
Fig. 28 3} o] 2 = A7 gt}

| % 2 |

< Measurement 5... (3l
Subframe Offset 0

Mo, of Subframes 10

Measure Subframe 2

Fig. 268: Setting the measurement subframe value.

N
ON Power

¥
OFF Power (after)

-1000 -800 -600 -400 -200 0 200 400 GO0 800 1000 1200 1400 1600 1800 2000

[ | OFF Power (before) ON Power OFF Power (after)

RMS Peak

Current -55.12 dBm -1.48 dBm 4.99 dBm -55.14 dBm
(Bverage ~55.12 dBm ~2.19 dBm 4.63 dBm —55.12 dBm )
Min -55.21 dBm -2.89 dBm 3.98 dBm -55.18 dBm
Max -55.04 dBm -1.47 dBm 5.14 dBm -55.06 dBm
StdDev 0.03 dBm 0.70 dBm 0.35 dBm 0.03 dBm

Fig. 279: Measurement results for the general ON/OFF time mask.

4. Power Dynamics 574 3td S & ﬂﬂu t}. o] 3ol Al TS 36.521-1, Section 6.3.3 °l| 4]
f.7"3F= OFF Power 235 @& 5 5 ©] A<l A ©] OFF Power (before)+=
—-55.12 dBm; OFF Power (after)=-55.12 dBm ¢ 1 t}. ON Power = —2.19 dBm ©] 1L 9]
e 2o A Q3= (-10.1 dBm ~ 4.9 dBm)S =3t}
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2.8.3 Test Requirements

m

bt

|AE ®XLQ| (2), (3) It (4)0I M ZE M| E TS 36.521-1, Table 6.3.4.1.5-1 0| A HOo| &l 742
A= QHE LT

Channel bandwidth / minimum output power / measurement

bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Transmit OFF For carrier frequency f < 3.0GHz: < -48.5 dBm

power For carrier frequency 3.0GHz < f < 4.2GHz: < -48.2 dBm

=

Transmission OFF
Measurement 1.08 MHz | 2.7 MHz 4.5 MHz 9.0 MHz | 13.5MHz | 18 MHz
bandwidth

Expected

. -14.8 -10.8 -5.6 -2.6
Transmission ON -8.6 dBm -3.9dBm
Measured power dBm dBm dBm dBm
ON power
tof";rg”ggHz +75dB | +7.5dB | +7.5dB | +7.5dB | +7.5dB | +7.5dB
3.0GHz < f < +7.8dB +7.8dB +7.8dB +7.8dB +7.8dB +7.8dB
4.2GHz

Table 12: General ON/OFF time mask (source: TS 36.521-1, Table 6.3.4.1.5-1).

2.9 PRACH and SRS Time Mask (TS 36.521-1, 6.3.4.2)

2.9.1 PRACH Time Mask

OlH}A Of

OlHHH Ol B|AE Z74T} AL 0] 28 = E9| Section 2.1 S A= T}

2.9.1.1 Test Description

o] Hl 2= E 9] &4 -2 Output Power °| 4] Preamble & 7 %3k= UE 9] 7152} Preamble & 7 $&
] Transmit OFF power £} Transmit ON Power A}¢] ol &-1}E Ramping Time < 7} 4] =4
glste= AYyrt

o] E]2~E = FDD 9l 34+ PRACH Format 0 ~ 3 ol thafl =4 ¥ o] of 3}az, TDD ©l|
U] 8l A1 = Format 4 ol 3] =7 =] o] of gt}

PRACH Configuration Index += FDD ©l| thajA]+= 3, TDD || tajA]+= 51 Y1t}
Power Ramping Step < 0 dB & A % = o] of gh T},
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Non-Advanced OL Power & A}-8-3}+= 74 -%-: FDD Test ¢] 7 -$-, PUSCH Open Loop Nominal
Power = expected PRACH power %1 7dBm X.t} 8dB = 7] A A = ofoF gt t}. TDD 9] 4%,
PRACH Configuration Index 7} 48 X.t} & 7 $-, expected PRACH power ¢! -1dBm 3} 27|
AR o]of gt} FDD £ TDD 2] #}o]+= specification ol ©}2} PRACH configuration index 7}
51 2 AAHH 4%, o2 & gehv e 2] A7 o] PRACH Configuration Index 3 91 7 -

&Y 3t expected PRACH Power = 8dB 7] wj# ¢4t} (DELTA_PREAMBLE = 8dB,
according to 3GPP TS 36.321 Table 7.6-1) w}-&}4], PUSCH Open Loop Nom. Power & & 4 st
expected PRACH power & 7] 913l 8dB S Al A7 & of of T},

-

Advanced OL Power £ At235I= 42 : Preamble Initial Received Power £ 8 & St target

PRACH power & &-g3t7| ?/ofl 5t7| ti= & FfLIC}.

FDD TDD
Preamble Initial Received Target Power -104 -112
PRACH configindex 3 51

2.9.1.2 Test Procedure

PRACH %1% o] tf gt 4 7d-& LTE Signaling > Config > Physical Cell Setup >PRACH ©l| 4] A%
7hs @Y

B-Fhysical Cell Setup

----- DL Cell Bandwidth 20.0 MHz =  #BEB Max: 100
----- UL Cell Bandwidth 20.0 MHz
----- Physical Cell ID ]
----- Cyclic Prefix Hormal
----- Sounding RS (SRS) I
H-TDD
=-PRACH
----- No Response to Preambles r
‘- Power Ramping Step 0 dB ']
- Confiquration Index 3
----- Frequency Offset ]
----- Logical Root Sequ.ldx 123
~1Zero Corr. Zone Conf. |E|

Fig. 30: PRACH time mask test settings.

1.  LTE Signaling & %713} A]17]17] 93l Reset & 4= g1t}

2. Power Ramping Step <= 0 dB, Configuration Index &= FDD &= 3 TDD + 51

No Response to Preambles ol t] gt &4 3}= 8] Ao &2 whof g A

CMW500 2 UE 2] preamble ol -§-&38}#] &S A ola1, UE = 39 M7 §lo] preamble

A5 ukE o AU}, Ak ekom ¢ 7 &k o] preamble WHo] &

= Zlo]aL, o] u statistics A8 1 ZRF A o] 7k}

Open loop Power & 9]l Zz1e] wje} A7 gh o),

RS EPRE £-85 dBm/15 KHz ©. & A gt}

5.  LTE PRACH Measurement Task (task list o] F7}3}7] $]3]4 = ‘Measure’ HES T8)5
ZF7}38}aL, scenario € Combined Signal Path 2, controlled by & LTE Sigl & =&
Aere o}, 7] 5 Trigger A2 LTE Sigl: PRACH Trigger ¢4t}

P ow
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6. PRACH =4S 243} A]7]7] ¢4 ON/OFF HHES FE Ut}

UE & 172 3}3L, Power Dynamics 578 ¢] =3 & wj7}4] 7|tk g v},

8. No Response to Preambles ©] 8 = ot H, vH& =4 o] 7}5 3 o). General ON/OFF
Time Mask ol th& Spec ol w2} 4 &3 OFF power = 574 3}7] 984 reference level <
=R

~

[ LTE Measurement 1 - PRACH E]]
dode; FDD Freq. 1745.0 MHz Ref Level. 11.00 dBm Bandwidth: 2000 MHz Preamble Format 1]

Power Dynamics

Q= off oy — *0 = off oy -— 8« off oy -—
dBm CFF Fower (hefore) Gk Power CFF Pawer (after)

10

: ™

-10 r

-20

& Current
-30

-40
-0

-60
| B il

-1000  -800  -600 -400  -Z00 0 200 400 600 a00 1000 1200 1400 1600 1800 2000

I:l OFF Power (before) ON Power OFF Power (after)
RMS Peak

Current -53.35 dBm -1.32 dBm 2.05 dBm -53.95 dBm
Average -53.35 dBm -1.32 dBm 2.05 dBm -53.95 dBm
Min -33.33 dBm -1.32 dBm 2.03 dBm -33.93 dBm
Max -53.35 dBm -1.32 dBm 2.05 dBm -53.95 dBm
StdDev 0.00 dBm 0.00 dBm 0.00 dBm 0.00 dBm
Statistic Count Out of Tolerance

141 0.00 %

Fig.31: PRACH measurement results.

Remarks:
1. Trigger timeout 7 3L WA A= 54 A3fol] &S 4] 7] wjFol FA1E 5= 51Ut
2. Advanced power settings 2] 7d-$- open loop PUSCH power 7} PRACH power X.t} & 3 7

n

A% 31, A 23 OFF power =4S 93] reference power 7} PRACH power ol -7 3} Al
AR E = 5ol Call A2 o] HA] s o AFHTEH 7 54 Aol A Call A4-&
A3k}, open loop PUSCH power 7} PRACH power ©l <% &} 7] PO Nominal PUSCH =
A8t FHPgH o

2.9.1.3 Test Requirements

HAE Q4 A ob g 9} 25U th CMW500 2] 7] Limit A4S 3o o Ag, whef
A}-8217F tF2 PRACH power 2715 |~ E 312 W LTE PRACH Configuration > Config > Limits
> Power > Dynamics > ON Power | A] Limit A S ¥ 7 g oF gt}

Channel bandwidth / Output Power [dBm]/ Measurement

bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Transmit OFF
power <-48.5dBm

Transmission OFF

measurement 1.08 MHz | 2.7 MHz 4.5 MHz 9.0 MHz | 13.5 MHz 18 MHz
bandwidth
Expected PRACH
transmission ON -1+75 -1+75 -1+75 -1+75 175 -1+75
measured power

Table 13: PRACH time mask (source: TS 36.521-1, Table 6.3.4.2.1.5-1).
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2.9.2 SRS Time Mask

o] ulA o]

;
&
X
ox
rlo
o
olo
ofo
b
(m
1o
w
D
Q
=
=]
N
P
o
i
BN
)
i
v

2.9.2.1 Test Description
o] HAE| 542 ~ 9o uw}e} Output Power & AH8-3}o] UE 7} sounding reference symbol

(SRS) 21 &5 H%F3l= 7|57, preamble & 75 vl OFF 39 9} ON I}9] AF¢] 2] ramping
time o] SulEx] 7A5317] $1d Yt

2.9.2.2 Test Procedure

SRS & LTE Signaling > Config > Physical Cell Setup ol 4 &4 3} A2 4 95Ut

E-Physical Cell Setup

----- DL Cell Bandwidth 20.0 MHz ~ | #RB Max: 100
----- UL Cell Bandwidth 20.0 MHz

----- Physical Cell ID 0

----- Cyclic Prefix Normal

~-{Sounding RS (SRS) |[#]

Fig. 28: Activating SRS signaling.

1. LTE Signaling = Reset &4t}

2. Band, T3, 19 &S A 48] A4 43}aL, Fig 32 3} o] LTE Signaling 4 %l 4] Sounding
RS (SRS)E &4 st3hth

Active TPC Setup S Constant Power = A g 3t o},
4. Non-Advanced PRACH/OL Power A7 2] 7d-%-, Open Loop Nominal Power &= o} 2]

table o] wz} A4k},

w

Bandwidth Open loop Nominal Power (dBm)
(LTE version >= V3.0.50)

1.4M 8.5

3M 9

5M 11

10M 14

15M 16

20 M 17

Advanced Power Settings 5= A<=, open loop ¢ #& ¥ delu]E S 25 7] 2 A A

o=z Fyrh.
5. RS EPRE £ -85 dBm/15 KHz & A4 gt}
6. LTE SRS 574 Task & F7}3}L, (task list ol F7}317] 913l “Measure” &S F&

Combined Signal Path £ 41 13} 1z, ontrolled by LTE Sigl.S A &g}, 7] Trigger
74L& IF Power Y T}

7. Cell& #3L, CMW500 ol UE & <12 3}taL, default RMC mode = UE 7}, A2 ¥ =5
71T Y ok

8. Fig. 33 2} #] LTE Signaling > Connection °| 4 Downlink MAC Padding < Y] &4 3}
AU} 18] a v, DL 9k UL ¢ RMC £ 0 0.2 A4 g},
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&-Connection
P B Additional Spectrum Emission NS 01~

-UE Meas. Filter Coefficient FC4

-Connection Type Testmode -
H-Testmode

-Downlink MAC Padding )

~Downlink MAC Error Insertion 0%

Fig. 293: Deactivating the downlink MAC padding.

9. SRS 5#A& ON/OFF HES =8 @43} A7yt

10. RF Reference Power & Manual = % ¥ t}. Expected Nominal Power & & %+ SRS
ANRE A& F == WYt} General ON/OFF time mask S 4ol A A = d 23
TU3 o] 2 213, 12 OFF power 2 2. 43}7] 93l Ref. Level S Peak Power + 3 dB
2 AAstd A4y
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Weasureme a5.0.50. A Measureme |_. -

e

*0 = off v == »0 = off oy == 8 = off oy =
[ dBm i) |
10 - )

0 - |
-1D| - di I
'20| i a & Current |
-30 - ]

ol |

ol n

60| ' | i
-1000 -go0 -600 -400 -200 1} 200 400 GO0 go0 1000 1200

:l OFF Power (before) ON Power OFF Power (after)

RMS Peak

Current 54.61 dBm 2.15 dBm 1.03 dBm 54.69 dBm

Average 54.61 dBm 2.15 dBm 1.03 dBm 94.69 dBm

Mlin 54.61 dBm 2.15 dBm 1.03 dBm 5465 dBm

lax 54.61 dBm 2.15 dBm 1.03 dBm 54.65 dBm

StdDev 0.00 dBm 0.00 dBm 0.00 dBm 0.00 dBm

141 0.00 %

a) SRS Measurement result for FDD

-— &8 off oy -—
OFF Power {after)

*Q off oy — ®0 = Off
dEm OFF Fower (hefore) )

& Currert

.50 a
o mﬂ“hhmﬂ“i.mmmm o el LN A " ”1.“. i L L.. T G L ! BT R el

-1000 -800 -600 -400 -200 0 200 400 GO0 a00 1000 1200

1

OFF Power (before) ON Power (SRS 1) ON Power (SRS 2) OFF Power (after)

RMS Peak RMS Peak
Current —64.38 dBm -0.29 dBm 3.50 dBm —0.55 dBm 3.15 dBm -64.41 dBm
Average —64.38 dBm —0.29 dBm 3.50 dBm —0.55 dBm 3.13 dBm -64.41 dBm
hdin —64.38 dBm —0.29 dBm 3.50 dBm —0.55 dBm 3.15 dBm -64.41 dBm
ax —64.38 dBm —0.29 dBm 3.50 dBm —0.55 dBm 3.15 dBm -64.41 dBm
StdDey 0.00 dBm 0.00 dBm 0.00 dBm 0.00 dBm 0.00 dBm 0.00 dBm

b) SRS Measurement result for TDD

Fig. 304: Measurement results for the SRS time mask.
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2.9.2.3 Test Requirements

SRS power A 7} Spec €] W] <toll Eof2fof Ft.

H2~E 2 2712 817] Table 14 o] B A= o] AHFH T

Channel bandwidth / Output Power [dBm] / measurement

bandwidth
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Transmit OFF For carrier frequency f < 3.0GHz: < -48.5 dBm

=

power Fo
Transmission OFF
Measurement 1.08 MHz | 2.7 MHz 4.5 MHz 9.0MHz | 13.5MHz | 18 MHz
bandwidth
Expected SRS
Transmission ON -2.6 dBm
Measured power

carrier frequency 3.0GHz < f < 4.2GHz: < -48.2 dBm

-2.6 -2.6 -2.6
dBm -2.6 dBm dBm -2.6 dBm dBm

ON power
olerance +75dB | £7.5dB | +7.5dB | £7.50B | +7.5dB | +7.5dB
3 0CHs < f < +7.8dB | +7.8dB | +7.8dB | +7.8dB | *7.8dB | +7.8dB
4.2GHz

Table 14: Requirements for the SRS time mask test.

2.10 Power Control — Absolute Power Tolerance (TS 36.521,
6.3.5.1)

o] H|AE AL 71 A% 1A S 7= oA 44 = el dH o] HAgo] A2}
B EAS ¢S 7] 29 Y2 A5 4 =A ol Ulgk UE Transmitter 2] 7] 5 <
solst= AYyh

2.10.1 Test Description

AubA ol g AE 23 AL o] 28 =E Section 2.1 S 23Ut} =, FulF,
RMC ol o gt %4 3} RB Allocation ol th3+ A7 k2 TS 36.521, Table 6.3.5.1.4.1-1 o] A 2]
Ayt

=] .

TS 36.521, Tables 5.4.2.1-1 and 6.3.5.1.4.1-1 & 23}, Band 7 o] &} ajd H|2E+=
5MHz 2} 20MHz t & &9 t3)] &7 & ofof alar, ZF o & =) o &) 4] = middle range 24 Wt
AUt o] HlAEQ] 542 QPSK W29} full RB &9 A UE 9] 3] AEE 7] 5%
golsh= AYY),

Jok iy

Spec °ll ]38}, system information parameters ¢l ] 3t 472 TS36.508 ol whe} A4 1T}, o]
HEES T4 542 27| 9 49 & 543 o= 7] f3dyh

Non-Advanced PRACH/OL Power A% 2] 74-¢-, initial output power &= Open loop Nominal
Power & &3l A4 g},
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Bandwidth Open loop Nominal Power | Open loop Nominal Power
(dBm) (Test Point 1) (dBm) (Test Point 2)
1.4M -15 -3
3M -11 1
5M -9 3
10M -6 6
15M -4 8
20M -3 9

Advanced PRACH/OL power settings == 41 =, PO Nominal PUSCH 7} 7] 3 A 3] Zkoll A
sl7]9f o] W7 w o of gt

Parameters

Test Point 1 Test Point 2

PO Nominal PUSCH

-105 dBm

-93 dBm

2.10.2 Test Procedure

TS 36.508, Annex A, Figure A3 ¥} Z-o] SS = UE 9] otelu A o] JZ4 3T},
1.

2. LTECell & &4 3} 3}z, UE 9

LTE Signaling = Reset 314 T}.

LS

AL #A7] Aol Active TPC Setup = Constant

Power = 417131, open loop power & 7] 2] test point 1 ol whe} A7 gt}

E-RF Power Uplink

""" Exp. Nominal Power Mode

According to UL Power Control Settings ]

&-Downlink Power Levels
&~ Uplink Power Control

-0

11.80 dBm Ref.Level: 23.80 dBm
12.00 dB
0 dB

— g0 Full RB Allocation

5-Advanced PRACH/OL Power
----- Enahle Advanced Settings

----- Reference Signal Power

""" Preamble Initial Received Target ...
----- PO Nominal PUSCH

----- Expected PRACH Preamhle Power

~

v
18 dBm
-104 dBm
105 dBm
0.8~

103.0 dB
-1.0 dBm

\\ ""IExpected OL Power

||-2.6 dBm] /

El-TX Power Control (TPC)

----- Active TPC Setup

Constant Power - |

Fig. 315: Settings for the “Power Control — Absolute Power Tolerance” test.

3. RRC Idle mode & &3} A|7]17] ¢35 Keep RRC Connection & 1] 244 3} A] 7]},
4. UE AYS A3, UE 7} Y E 9 A9 Attach ¥ == 7|t} Ut} UE 7} Attach 5
Connect | E<& =2 Call 94 gt}
5. Test Point 19 th3F =4 A= 3<13}7] 93] Multi-evaluation interface = ©] &gt}
(Fig. 36 &} 72o] ©] A ¢] A= —5.23 dBm)
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P cismbgn v o0 cosymngn v - o coamng v

%

|
|
]

wal ain wil MM ol M e
I oh I 1h I 2h I 3an I ah ! I &h

5 h
[Detected Alocation feoRB: 100 OffsetRB: __ 0)
EVM RMS [%] Vh 132 415 382 3.78 132 123 0.23 o211
EVM Poak [%] b M2 i %40 17.80 WA 2 524 4.29
EVM DMRS [%] 4.8 458 108 399 502 s82 053 0.52
10 Ofsat -32.23 dBe -32.23 dBe ~31.86 dBe 0.14 dBc
Frag Emmor 2,20 Mr -1.23 W -9.33 Wy 208 Wr
Timing Error 3176 Ts “3T9Ts ~40.62 Ts 093 Ts
TX Power [dBm) -5.24

161

Pask Power (0Bm]

6. LTE 1 Signlaing ¢l 4] ‘Disconnect’ W &5 ‘F5 Yt Z18] i YA, test point 2 of] g}
open loop power & M A YT Tt & AL 5
7. Call 922 913 Connect M ES thA] 54t}

[Detected Mocwﬁﬂﬂ: 100 OffsetRB: o)

EVI4 RMS [%] Uh 377 M 364 358 406 39 017 046
EVM Peak |%] Vh 2612 1549 708 1691 325 2001 281 298
EVIM DMRS [%] 1h My 43 A 67 AT 071 00

i3 Offsat -32.84 dBc =12.95 dic =-3264 dBc 0.4 dBe
Freq Ertor -0.563 He ~1.24 He ~1147 H: 233 Hr
Tening Error ~21.06 Ts ~26,38 Ts ~21.98 Ts 105 Ts

T Powar [dBm| 6.05 6.07 565 617 0.02

Peak Power [dBm)| 129 12.86 1268 1322 0.10
Sl o | T

Fig. 337: Example results for the Test Point 2 measurement.

2.10.3 Test Requirements

H~E A3k (2)9 39 54 Aol gk 24 AFgHS TS 36.521-1, Tables 6.3.5.1.5-1 and
6.3.5.1.5-2 & WHE3) of gt}

1CM94_5k Rohde & Schwarz LTE RF Measurements with the R&S®CMW500 according to 3GPP TS 36.521-1 39



Application Note

Channel bandwidth / expected output power (dBm)

1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Expected
Measured power -14.8 -10.8 -8.6 dBm -5.6 -3.9.dBm -2.6
. dBm dBm dBm dBm
Normal conditions
Power tolerance +
f<3.0GHz +10.0dB | +£10.0dB | +10.0dB | +10.0dB | +10.0dB 10.0dB
3.0GHz <f< +10.4dB | +10.4dB | +10.4dB | +10.4dB | +10.4dB +
4.2GHz 10.4dB
Expected
Measured power -14.8 -10.8 -8.6 dBm -5.6 -3.9 dBm -2.6
o dBm dBm dBm dBm
Extreme conditions
Power tolerance +
f<3.0GHz +13.0dB | +13.0dB | +13.0dB | +13.0dB | +13.0dB 13.0dB
3.0GHz <f< +13.4dB | +13.4dB | +13.4dB | +13.4dB | +13.4dB +
4.2GHz 13.4dB

Note 1: The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3.2.3

Channel bandwidth / expected output power (dBm)

defined in sub-clause 6.3.2.3

1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Expected
Measured power -2.8dBm | 1.2dBm | 34dBm | 6.4dBm | 8.2dBm | 9.4 dBm
Normal conditions
Power tolerance *
f<3.0GHz +10.0dB | £10.0dB | +10.0dB | +10.0dB | +10.0dB | 10.0dB
3.0GHz<f< +10.4dB | £10.4dB | +10.4dB | +10.4dB | +10.4dB +
4.2GHz 10.4dB
Expected
Measured power -2.8dBm | 1.2dBm | 3.4dBm | 6.4dBm | 8.2dBm | 9.4 dBm
Extreme conditions
Power tolerance *
f<3.0GHz +13.0dB | £13.0dB | +13.0dB | +13.0dB | +13.0dB | 13.0dB
3.0GHz<f< +13.4dB | £13.4dB | +13.4dB | +13.4dB | +13.4dB +
4.2GHz 13.4dB
Note 1:  The lower power limit shall not exceed the minimum output power requirements

Table 15: Absolute power tolerance under normal conditions (source: TS 36.521-1, Tables 6.3.5.1.5-1 and
6.3.5.1.5-2).

2.11 Power Control — Relative Power Tolerance (TS 36.521,
6.3.5.2)

o] H|=E 9] B4 -2 target sub-frame 2] 3}9]of o3k Ao A <1 output power & A A 8}” UE
transmitter &] 7] & 8F13}a1, TheF o] 23k sub-frame 2] A% 7+4 o] 20ms ©]3}<
Output Power 7} 74 # 2ol 5% reference sub-frame il EL}#L Power & %%

det 528 Belal AU

OT

&Fi= Al

2.11.1 Test Description

D~

gl

£
o

HAE A AL o] &8 =E 9 Section 2.1 2 F3H ],

)= F35, RMC ¢ t) st A4 3} RB allocation o] 3+ 24 7k& TS 36.521, Table
6.3.5.2.4.1-1 o] AojE 1t}
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TS 36.521, Tables 5.4.2.1-1 and 6.3.2.4.1-1 5 3123}, Band 7 ol t3l] o] B| = E = 5MHz ¢}
20MHz th & Foll A SA 5 a1, 7} of 4 Fof| A<= middle range A 2ol M SAHUTH o] HAE)
E4 2 QPSK W x5 AH&-sh 7 -9-ol ti g UE ] Power control 455 &138t= AP th

Power ©] ¥ 72 TPC command “12] 31/ RB W o o] & @AY}, o] = &), o] HAEE=
UE 9] power control &S 7 %3171 914l 371 3719 Alvel 285 Aok

e Ramping up test power patterns (TS 36.521-1, Figure 6.3.5.2.4.2-1)

¢ Ramping down test power patterns (TS 36.521-1, Figure 6.3.5.2.4.2-2)

e Alternating test power patterns (TS 36.521-1, Figure 6.3.5.2.4.2-5).
RB ¥ 7ol t 3k Al 7Hol A 9] Z}7] B} Test point 2 <13} ramping up 2} ramping down Z}Z}o]]
i sl Al 7FA] 5% Power pattern £ ©| &4 §4 T}, (Pattern A, Pattern B, Pattern C).

2.11.2 Test Procedure

TS 36.508, Annex A, Figure A3 ¥} Zo] SS = UE OJEHL} A4 E o A4z

LTE Cell & €43} 5131, UE 7} network Attach HEF UEC A¥9S AYT UE 7t
Attach =% Call 922 ¢J3l Connect /| &S F5 Yt} 0}7] & A o 5] = Band 7, 20MHz
o} & 3} middle range i} 2] A&t}

il
ol

<Ramping up and ramping down ol 3+ &% >

Power control %2 one-shot %4 &5-0] =2 continuous mode o 4= S o] &7 gt
u}2} 4], Repetition < Single Shot 2. % 4 3}a1, Statistic Count (for Power)l_ 1 Subframe &2
AU F71=, Power Step ol thk 4| 575 9@l No. of Subframe <> 80(FDD)
/100(TDD) & A 4 g},

)

TDD ©l| A+, Subframe Offset & 0 2. = %3} 11, No. of Subframe 2 100 & & 18] 1, Measure
Subframe & 2 & A A gt}

o Hl~Eel tisl R&S = thE B 54 F552 ]

= g4 3} A7), © 2 Power Monitor
window ¥ 843} A7) = AL =H s o)

=
h
Z

E| 2~ E Hdbo] A TPC trigger 7| AH-8- U t}. Trigger & LTE Sigl:TPC trigger & A A 3+ t}.
LTE H<| 0] 3.2.50 0|= 2 =, ramping up 1} ramping down 0| L&} one button = 0| X| & &l L|LC}.

DUT 7} RMC mode 2 HZ Xl 0|%, LTE Measurement tab 0| A{ 3}7| 12l 1t Zt0| Signaling
Parameters > TPC & ME{StL|C}.

32 Signaling TPC (]
TX Power Control {(TPC)
Active TPC Setup || 3GPP Relative Power Control - ‘ Execute
=-3GPP Rel. Pow. Ctrl. Pattern Signaling
o Pattern RampingUp A - Farameter
""' Closed Loop Target Power 0.0 dBm LTE
Signaling
ON

|Cnnne|:tinn DL Error .
S o I Ilnsertiun I‘IPC Hpuwer IEnahIe ICunflg

Fig. 34 Choose 3GPP relatevie power control test pattern

Test Procedures for ramping up and ramping down :

1CM94_5k Rohde & Schwarz LTE RF Measurements with the R&S®CMWS500 according to 3GPP TS 36.521-1 41



Application Note

1. LTE Signaling € Reset. LTE Cell 2 243}, 47| 2] Common configuration 0f] [t2} LTE
Measurement 9| statistics, repetition, views, trigger, measurement subframe & A& atL|LC}.
2. DUT o] M€ 711, Connected & 7} X| 7|CtEIL|C}.
Active TPC Setup 2 ‘3GPP Relative Power Control' 2 A8 3st101 =783t Pattern &
Aot
4, =X S A|ESH7| 28 ON/OFF HHEE =S L|LC}. (TPC Trigger & 7|Ct2| A ELCH 2|2
LEA, Fig39 2t 22 53 ADE ¥7| 2l Execute HES =S LICH
Multi Evaluation \ PRACH | SRS |

FDD  Freq. 8365 MHz Ref Level. 38.60 dBm Bandwidth: 10.0MHz Cyclic Prefix . Normal Meas Subfr. 1]
Power Monitor
#QQ . Off = +0 = Oty = 8 Off oy ==

45 dBm
40
1l
30
28
20
15
10

-15
-20
-25

=30 —'_'_'_'_'_,_l—'_'_‘
-35
Subframes (TTI)

| 14 7 10 13 16 19 22 25 28 3 34 37 40 43 46 49 52 55 58 B1 B4 BT Y0 73 V6

| Fig. 35. FDD Relative Power Control Test Measurement Result: Ramping Up Pattern A.

' Multi Evaluation PRACH l SRS ]

TDD  Freq. 2595.0 MHz Ref Level: 39.30 dBm Bandwidth: 10,0 MHz  Cyclic Prefix . Normal Meas Subfr.: 2
Power Monitor
@ off oy - 0 = off oy - 8 = Off oy
45 tdBm

34

24

-25

-35

I L
-55 Subframes (TTI)
| 14 7 1013 16 19 22 248 28 31 34 37 40 43 46 49 52 55 58 B1 64 67 7O 73 76 79 82 85 88 91 94 497

| Fig. 36 TDD Relative Power Control Test Measurement Result: Ramping Up Pattern A.
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Power pattern A

RB change

| | L.

D . 9 sub-frame# l
1 : 2 3 4 dic frrme

Fig. 37 Relative Power Control Test according to 3GPP: Ramping Up Pattern A

3GPP 0 Al = Power ramping 0| M Q| interrupt £ &{-235t10 /Y& LICt B, SIS interruption 2 T A
radio frame 0f| CH3t Power #HZ4 ¢! 0| (0dB command) O| & 0{ A Of &t L|Ct. CMW500 0| M=
expected nominal power H 0| [t 2 input path X{ 2 H S 2|3l interruption & F7}51Q 10, O| 2

oloff Fig.39 ot €2 58 21t = =+ AUsHCH

Fig.39 Of| Cie XtM|ot HE 2 Chgut 25 LT

e Frame 1: constant initial target power

e Frame 2: ramping up

e Frame 3: constant power for input path configuration
e End of frame 3: change of RB allocation

e Frame 4: ramping up

e Frame 5: constant power for input path configuration
e Frame 6 and 7: ramping up

e Frame 8. constant power

Fig.40 Of Ceh XtM|ot 4 F 2 Chgut 5L
e Frame land 2: ramping up

e Frame 3: ramping up change of RB allocation
e Frame 4 - 10: ramping up
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DD Freq: 836.5 MHz Ref Level: -4.00 dBm Bandwidth: 10,0 MHz  Cyilic Prefix . Normal Meas Subfr 1]
Power Monitor

*Q = Off o +0 = Off oy = 8 = Off =
dBm

-20
-3n ‘—|_|_|_|_|_|_|_|_‘
-40

-50

-60

-70

-80 Subframes (TTI)
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 489 52 55 58 61 B4 6Y 7O 73 76

Fig. 38. FDD Relative Power Control Test Measurement Result: Ramping Down Pattern A.

F?Q LTE Measurement - V3.2.70 - TX Measurement E]

' Multi Evaluation PRACH SRS

TDD  Fren. 2595.0 MHz Ref Level: 23.80 dBm Bandwidth: 20.0 MHz Cvyclic Prefix : Normal Meas Subfr.: 2

Power Monitor
@ o v = &0 Off = 8 Off .-

40| dBm

il
20
10

-10
-20
-30
-40
-50
-60

-70 Subframes (TT0)
1T 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 B4 67 70 73 76 79 892 B85 88 91 94 97

Fig. 39 TDD Relative Power Control Test Measurement Result: Ramping Down Pattern A.

Fig. 42 Of CHF AbMSH 22 Chaat 25 L C

e Frame 1: constant initial target power

e Frame 2: ramping down including change of RB allocation @ subframe 6
e Frame 3: constant power for input path configuration

e Frame 4 and 5: ramping down

e Frame 6: constant power for input path configuration

e Frame 7: ramping down

e Frame 8: constant power
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<Test procedure for the alternating pattern>:

1. TPC trigger & LTE Sigl:Frame trigger = % 3} 31, Uplink RMC & th&3} 2]
A A3t} #RB = 1, Modulation = QPSK, Active TPC Setup = Closed Loop 28] 1L
Closed-Loop Target Power = —10 dBm ©.& A A &}o] =4 1-9]7}-10 dBm +/- 3.2 dB
Qbel] Eol == Pt

2. Active TPC Pattern 2 Constant Power = /% 3 T},

3. Connection menu °| 4], Scheduling Type 2 RMC °l| 4 User Defined, TTI Based &
W7yt 18] ar YA, Fig. 44 9F o] ULSTTI setting = ¥ 74 317] 913l Edit All &2
FEUT

#RB
Start RB 0 0 0 0 0
~Modulat.. OPSK ~ OPSK ~ OPSK ~ OPSK ~ OPSK v
~TBS ldx 2 2 2 2 2
-TBS 32 4584 32 4584 E7)

gm s 6 7 8 9
4 RB 100 1 100 1 100
~Start RB 0 0 0 0 0
Modulat.. OPSK ~ OPSK ~ QPSK ~ QPSK ~ OPSK v
-TBS ldx R 2 2 2 2

- TBS 1584 32 4584 32 1584

LTh
4 6 7 8 aTm

Fig. 40: Configuring the UL TTI settings for the alternating test pattern.

roughput  2.308 MBit's

M PUCCH

£ <213}7] 913l No. of
Subframes 2 10 o]} o 2 A A gt} 1RB °l 4] 100RB 74 9] =& 919] ¢l ¥ S
gAst7] f8 A= &1l Marker 7155 AFESEA Y, B E #E 7] €13l SCPI
command 2 A}-&8 5= 95Ut} Fig. 45 &= 40 subframe o] th3F 23S Bl F )

4. Single shot power =4 <4 10 7§ 2] Power step °l| th 3 43}
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Subdrames (TT)
14 W 22 4 26 B 0 37 J4 B 3B

Fig. 41: Measurement with 40 subframes.

2.11.3 Test Requirements

H2Eo th3t @ - 27L& TS 36.521-1, Tables 6.3.5.2.5-1 through 6.3.5.2.5-13 ©] 4 2] 5] o]
Yt s Spec ol = ot S A g o7 203 ohE AvE] e tiE a7
O

Egsa J ok

BN 30 o

s
H
Zl

dE 59, Band 7 UE o] 3k gl ~E 9] 4% TS 36.521-1, Tables 6.3.5.2.5-5, 6.3.5.2.5-6 and
6.3.5.2.5-13 o| A] &= 5MHz ] T gk & 7+ 7S, TS 36.521-1, Tables 6.3.5.2.5-11, 6.3.5.2.5-12
and 6.3.5.2.5-13 ©| A] &= 20MHz o] th3F & A& E3&tar 951tk

3GPP 36.521 o] w2, ramping up 2} ramping down ol th3l] 2 7}%] of 2] Z3&o] &8t}
o] gt of| 9] =71 A power tolerance limit < Z| t] +6.7 dB ¢ Y t}. Patten A,B,C il i3l RB
WA o R Qg & o7t Aty HAE A 3= Fail Y4yt
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2.12 Aggregate Power Control Tolerance (TS 36.521-1,
6.3.5.3)
o] Hl~E ] 542 TS 36.213 o] HA

H sl
command 7} A& wol = 21ms o] o] A4
Aol A=Al et 75 & Feehe ﬁ?&ﬂﬂr.

A

ameter 7} 4 A3k 749, 0dB TPC
Fo G taf UE o A A% 99

2.12.1 Test Description
A B ~E 203 dA LS o] §& =E ] Section 2.1 & FrA3HH o

o & &, =357, RMC ©f tj g+ A7 ¥} RB allocation ol o g+ A2 TS 36.521, Tables 6.3.5.3.4.1-
1and 6.3.5.3.4.1-2 ol o]t}

TS 36.521-1, Table 6.3.5.3.4.1-1 & 2 Z}7] t} & ] 9 =) 3] downlink RMC setting 2}
PUCCH format setting ol th3ll 2]l )i, Table 6.3.5.3.4.1-2 = =2 t) & Zof] u}2 uplink
RMC setting = 7 2]s}al )54t

TS 36.521, Tables 5.4.2.1-1, 6.3.5.3.4.1-1 and 6.3.5.3.4.1-2 - 1125}, Band 7 ©l| th3} ©]

H| 2~ E &= 5MHz 9} 20MHz t & Z-o| A G~ g o}, 7} ﬂ1 0] v &l A= middle range A 8 ol A
H2AE7 FgE ) o] H|AE e B2 TPC=0 o] 4%, PUSCH ¢ PUCCH 7} ¥ 39 &
AA A FA=A A AYH

H 2~ E Ax}= PUCCH 2} PUSCH Z+7}+2] aggregate power control tolerances S 7153171 913
7 711¢] subtest 2 -5 Y t}. Uplink transmission patterns <> TS 36.521, Fig. 6.3.5.3.4.2-1 9|
o] o] JFHTh o] A= FDD H A~ E s’ 353t ArgE Ay

Power Power
A r' N
FDD test patterns TDD test patterns
0 5 0 5 0 3 8 3 8 3
sub-frame# sub-frame#

Fig. 42: Number of subframes for FDD and TDD test patterns.

2.12.2 Test Procedure

TS 36.508, Annex A, Figure, A3 ¥} o] SS & UE el L A4 E ol 43y,

LTE Cell & @A 3} sla, MEYaE 44317 9 H UE A< 711, UE 7} Attach =, Call
AZAL 93 Connect HES +E1t},

o Al o = Band 7, middle range 2 4 3} 20MHz t) ¥ &S AF8& AT}
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<PUCCH subtest>:

1. RF Reference power & 15 dBm A =5 A4 &4t}

2. Downlink #RB & 30; PUCCH Format <= Format 1a 2 A % 3t t},

3. Active TPC Setup S Closed Loop, Closed-Loop Target Power = 0 dBm 2 =& A 4] &}¢]
3}$]7} 0 dBm +/— 3.2 dB ¢toll 50 2 =5 gt

4. Scheduling Type < User Defined, TTI Based & 4 % g1 t}. Uplink RBs = X subframe il
i3] 0 o2 A A3}, downlink scheduling < Fig. 47 ¢} 7o) A3 g},

e

g

GO T )
DL Stream! ] UL S
&-TTI 0 1 2 3 4
----- # RB 0 30 1] 1] 1]
----- Start RB 0 0 0 0 I}
----- Modulat... OPSK ~ APSK - APSK - QAPSK ~ APsSK -
----- TBS ldx 5 5 5 5 5
----- TBS 0 2664 0 1} I}
- TTI 5 i 8 9
fRs | o 0 0 0
----- Start RB 0 0 1} 1} 1}
----- Modulat... OPSK ~ QPSK - QPSK - QPSK ~ QPSK -~
----- TBS Idx= 5 5 5 5 5
----- TBS 0 2664 0 0 0
----- Throughput  0.533 MBit's
Re QPSK
W 15
a0 [ e
o 1 2 3 4 4 i T ] 9Tl
a) Downlink scheduling setting for FDD
T &
'DL Stream1 Il DIEStream? l uL l
EITI'I 0 - DL 1 - Special 2 - UL 3-uUL 4 DL
..... # RB 0o 1] 30
----- Start RB 1] 1] 1]
----- Mod. QPSK - QPSK |~ QPSK -~
----- TBS Idx= 1} 1} ]
..... TBS 0 0 2664
2-TT1 5-DL 6 - Special 7-UL 8-UL 9 .DL
..... # RB o 1] 30
----- Start RB 1} 0 1}
----- Mod. QPSK - QPSK |~ QPSK -~
-TBS ld= 1} 1}
..... TBS 0 0 2664
----- Throughput  0.533 MBit's
Re aPSK
W 16-as
50 W 540
o 1 2 3 4 -1 i 7 £ a T

b) Downlink scheduling setting for TDD

Fig. 437: Downlink scheduling settings for the PUCCH subtest
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5. Power Monitor 3} © & o] &3}, Multi Evaluation > Measurement Subframes > No. of
Subframes < 21 B.t} I A A A Yt} TDD ©f o3l 4]+ Measure Subframe = 3 .=, No.
of Subframes < 25 B.t} A A4t} Fig. 46 £ o] Spec oA 7]&% & gkl &
F AH5YT} o] o Ao A= 25 719 subframe A A 7F H.ol F Ut} 5 7] ¢] subframe Alo] ol &=
4ams 9] gap °] =AU ARH o2, 7] H 2~Eof = 5 79 H] 4% Q] PUCCH 9]
FEA Yt} Gap ol A= Off Power 7 2.0 2™, PUSCH 7} A %5 %] ¢kt

<PUSCH subtest>:

6. Uplink RMC’s # RB & 18, Modulation 2 QPSK = A 3t t},

7. Active TPC Setup S Closed Loop 2 A5}, 54 397} 0dBm +/-3.2dB 7} H| =5
Closed-Loop Target Power 5 0dBm &2 473t t}, 12|31 1A, Active TPC Setup =
Constant & ¥ 7 g},

8. Scheduling Type S User Defined, TTI Based = 1 % §F1 t}. Downlink RBs = 7 A
subframe ol o3} 0 &2 A 743} a1, Fig. 48 3} o] PUSCH subtest £ 93l Uplink
Scheduling & A A U t}. Fig. 448: Settings for the PUSCH subtest.Fig. 44

L - i
DL Streain! l{l'.ﬁllifi-'nn?l:
8T fa It 2 3 1
~ZRB 1] 0 0 0 0
|~ Start RB 0 0 0 0
C Modulat,. | OPSK  ~ JOPSK  + OPSK  + OPSK  ~ OPSK  ~
~TBS fdx L 6 6 3 3 [
~TBS 1864 0 ) I ol
B m 5 ¥ 1 a4 9
¥ RB 18 0 0 [ 0}
— St RB 0 0 0 ] 0
~Modular..| OPSK - |oPSK - OPSK - OPSK ~ OPSK -
| TBS ldx 6 6 i 6 6
- TBS 1564 ) ] 0
= Throughpur 0 373 MR
n:‘ B Pk
% W 16O
. | atees
= =
] ' 3 - : ] ] b 4 e | Bail
a) Uplink scheduling setting for FDD
v <]
T T 7
am 0-0L 1.Special  2.UL 300 4oL
| #RB 0 10
~Start RB 0 ]
“Mod. OPSK ~ | OPSK ~
1 TS ldx 0 6
-TBS | 14
am 5.0L 6-Special  7-UL fo-uL 8.DL
‘¥ RB n "
~Start RB 0 0
“Mod. opPsk ~ | OPSK ~
’ THS Jdx 0 [
Tns ) 4
“Throughput 13/ Miivs
i) OPEK
W 16-08
- [ ==
0 1 2 ) 4 L3 L] 7 8 "rm

b) Uplink scheduling setting for TDD

Fig. 448: Settings for the PUSCH subtest.
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9. Power Monitor 3} 0.2 o] 53} step 4 & WHE LT}, o] Lol A 4ms 2] gap < 7}A|
571] PUSCH 148 <1 & 4 el th,

LI Meanumammend 1 St Peshusmon _Ul
Mo FDO  Fearg 25350 MMz Paf Livel 2700 i Bandwieh t0OMM Cyrhe Frode Maemal Wi an @
Powetr Monltes

o= ot v — *¥ oy - e oM vy =

1"

'8

~

38

a biram m
s Cae mnum-um caam - A B -

20 1004

Fig. 459: Power monitor view.

10. THAl 7H o] &/ sl PUSCH ol tsk A at5 &elat7] 918) Marker 7152 A& T}, ©]
oA el S Aot 37 Eﬂ.’:E% 918 2ok ARgrgch

2.12.3 Test Requirements
HAE %jij 1.33 2.3 @A A A 3H-2 TS 36.521-1, Table 6.3.5.3.5-1 9| A/] & 7%
Kel

WS 2abshd R LI 3] 58 L transient 708 4191512, 1 subframe ol 51o]of
Ty,

TPC command UL channel Test requirement for measured power

0dB PUCCH Given 5 power measurements in the pattern,
The 2nd, 3rd, 4th, and 5th measurements
shall be within + 3.2 dB of the 1st
measurement.
0dB PUSCH Given 5 power measurements in the pattern,
The 2nd, 3rd, 4th, and 5th measurements
shall be within = 4.2 dB of the 1st
measurement.
Note 1: The UE transmission gap is 4 ms. TPC command is transmitted via PDCCH 4
subframes preceding each PUCCH/PUSCH transmission.

Table 16: Power control tolerance (source: TS 36.521-1, Table 6.3.5.3.5-1)

2.13 Frequency Error (TS 36.521, 6.5.1)

HAEO 2XE U2 2HI=2 A M487| |3t receiver @f transmitter ¥Z 0| M=

mjo

Receiver ol 4= Low level 9] ]34 <l propagation LEHS’J 213 7} system simulator ©l] 2] |
Agd v L AT 2HY SuE Fa55 F5517] AT AU
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Transmitter Zol| A = g Al ¥ ol o] Aoz A2 RE Sul=7 W2H carrier 3
dofh7] 917t HA A

Gl

2.13.1 Test Description

AR HAE 23 AL o] 58 =E°| Section 2.1 5 =gt v F, %J}ﬁi,
RMC ©f| tigt A7 #k=3}, RB & ol sk AFAIs A 42 TS 36.521, Table 6.5.1.4.1-1 &

TS 36.521, Tables 5.4.2.1-1 7} 6.5.1.4.1-1 & 312 3}%, 247] €]~ E3= Band 7 9l &) 5MHz 9}
20MHz t o ol A S e}, 7k tf & Zo o341+ low / middle / high range 2 2ol o 3]
=4,

o] HIAE AL fyl| RB 3t %717 QPSK A% E AL&3}= A

S8 A,

Al

R

of
fos

o FA 3]

= =1 =

o

2.13.2 Test Procedure

TS 36.508, Annex A, Figure A3 3} 7+o] SS 3 UE e LU A E o] AAZ YL} LTE ceII =
gt ela, HIEY AR AA317] 913 UE A Y& A, UE 7} Attach = Call 9145 93l
Connect HES F5 Yt

—

o] d Aol A+ Band 7, 20MHz t) & 2 3} middle range A 9@ AH-8-8 AUt}

1. #RB & 100, RB Pos./Start RB = Low, Modulation = QPSK & 443}, UE ¥
9}9] 7} PUMAX 7} ¥ =5 Active TPC setup < Max Power 2 73t T},
2. Fy ollelE SA UG (Aol 4= -2.20 Hz)

' LTE Measurement - Multi Evaluation Q |
Mode: FDD  Freq.: 2535.0 MHz Ref. Level: 35.00 dBm Bandwidth: 20.0 MHz  Cyclic Prefoc: Normal  Meas Subfr: 0
Error Vector Magnitude
@P coSymhigh v -— ®P x0Symhigh v — €B x0Symhigh v -—
o | @ Current
16 ® Average
@ Maximum
12
10
B
M NN pn NN N o R
I oh I |. 2k Iz 3.h I q.h I 5h 1. 63
( Detected Allocation |NeRB: 100 OffsetRB: 0]
Current Average Extreme StdDev
EVM RMS [%] Ith 3.44 3.54 3.50 3.55 358 3.67 0.08 0.09
EVM Peak [%] I 13.97 3241 19.95  27.64 2458 3542 297 617
EvM DMRS [%] I/h 3.70 3.70 351 3.53 4.22 4.26 0.25 0.26
IQ Offset —28.43 dB ~28.29 dB ~28.12 dB 0.11 B
Feqbror 051 “10.47 Hz 451 Hz
Timing Errar 50.91 Sym 50.72 Sym 50.91 Sym 0.15 Sym
CUTTEnY : Min Max StdDev
G’X Power [dBrm] 21.37 2139 | 2131 2143 0.04
Peak Power [dBm)] 27.60 27.66 27.54 27.95 0. 09
Statistic Count OutofTolerance  Detected Modulation  Detected Channel Type View Filter Throughput
20/20 100.00 % OPSK PUSCHJ 100.0 %

Fig. 50: Measurement results for the frequency error.
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2.13.3 Test Requirements

20 subframe ©l| th3t Af A3} o) HAE 271 A& w8 oF gyt

IAf| < (0.1 PPM + 15 Hz)

A3}A o 2, low range, Band 7 ol A= |Af1E= 20 71 9] =4 Aol gk Ht gho] 265 Hz &
Z el = kg

2.14 Error Vector Magnitude (TS 36.521-1, 6.5.2.1)

EVM 2 reference waveform 3} =74 ¥ waveform 2] x}o] & &4 3t= 2 YUt} o] 2Fo] = Error
vector 2} E-HUt} EVM & Al4kal7] Aol 574 ¥ waveform & sample timing offset ¥ RF
frequency offset ol &3 ZdF Yt} 18] YA, EVM S Al14Esl7] Aol 1Q origin offset ©]

A AU

2.14.1 Test Description

o] H|2~E* PUSCH, PUCCH ¢} PRACH EVM =Ao| tat =4 Q3 = 7& L3k},
AREAQ HAE 213 AAL o] §8 =E9 Section 2.1 & 2 th O]9 %, T3},
RMC o] t3 A k&3 RB & ol thal zpA gk J]-&-2 ofgf] Table 17 o] H.of X +=

TS 36.521 ¢] 7} Table o] A 25 o] gl th

Test configuration table type Detailed configuration table in
TS 36.521

PUSCH Table 6.5.2.1.4.1-1

PUCCH Table 6.5.2.1.4.1-2

PRACH Table 6.5.2.1.4.1-3

Table 17: Where to find details for EVM configurations.

TS 36.521, Tables 5.4.2.1-1 7} 6.5.1.4.1-1 & 312519, Band 7 © tl8] A = 5MHz 2} 20MHz
ol A S = a1, 7 o) o Zell s A<= low / middle / high range A €l A =7 o] gt}

o] B|2~E 9] B2 L partial RB =73} full RB =718 o} 2}, QPSK ¢ 16QAM & A-&31=
PUSCH 213 ¢ A& golsl= AT, o] EﬂZ:E“ PUCCH ¢} PRACH 2l 5.0 thal =2 %
gle APyt

2.14.2 Test Procedure

TS 36.508, Annex A, Figure A3 2} 7+¢] SS & UE <t Y AU E o AA gt

LTE cell & €43} sta, HIEY AR A4A3H7] 9 H UE d ¢S 731, UE 7} Attach =™ Call
A4S 93] Connect ]:H‘C'é‘ eyt

LTE Multi-Evaluation Configuration 3} ] 4] Measurement control 2] Channel Type < Auto =
AR (Fig. 7 =)

2.14.2.1 PUSCH EVM:

TDD PUSCH EVM =75 ¢34 = Slot 3 ©] A}-&-F ofof gt} (EVM Exclusion Period
Lagging = 5us & A A). o] A2 Fig 56 ¢} -] LTE Multi Evaluation Configuration ->
Modulation ol 4 A 7 o] 7}5 gt}
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o] of| A= Band 7, 20MHz ] 9 %3} middle range | €& AF8-& A J Y}

# RB, RB position ¥} output power = TS 36.521-1, Table 6.5.2.1.4.1-1 |l u}2} A3t} Table
18 2 20MHz t] g Zo| A o] SAH o tigt A = ES EAskaL i, o] o A= Test Set 2 <}
Test Set 16 o] AH-&2 A4 Yt}

#RB RB Pos/Start | Modulation UE Output

RB Power
Test Set 1 18 Low QPSK Pumax
Test Set 2 18 High QPSK Pumax
Test Set 3 18 Low QPSK —36.8+3.2dBm
Test Set 4 18 High QPSK —36.8+3.2dBm
Test Set 5 18 Low 16QAM Pumax
Test Set 6 18 High 16QAM Pumax
Test Set 7 18 Low 16QAM —36.8+3.2dBm
Test Set 8 18 High 16QAM —36.8+3.2dBm
Test Set 9 100 Low QPSK Pumax
Test Set 10 100 Low QPSK —36.8+3.2dBm
Test Set 11 100 Low 16QAM Pumax
Test Set 12 100 Low 16QAM —36.8+3.2dBm

Table 18: Test setup for PUSCH EVM measurement (low, middle, and high range).

<Test Set 2>:
1. Trigger & LTE Sigl:Frame trigger = A 7 5}31, Uplink RMC & t}-3} o] A3t .
# RB = 18, RB Pos/Start RB = High Modulation = QPSK, Active TPC Setup = Max.
Power (%2 397} PUMAX 7} & %=

2. EVM measurement result screen i A ﬁﬁr% golgtyt. :
EVM I/h =3.05% /3.16 % , EVM pwmrs I/h = 4% [ 3.17 %
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€@ x0sSymhigh v ——

% : ! z : i ! - @ curent
16 ; i 0 i : : . @ Average
' i i ' i b | & Maximum

Detected Allocation|NoRB: 18

Current Ve, Extreme StdDev
EVM RMS [%] Ith 303 319 305 3. 322 3.29 0.10  0.10
EVM Peak [%] Ith 1063 1771 ( 1024 1600 ) 1345 18.27 116 143
EVM DMRS [%] Ith 306 308 N\ 3.04 317/ 345 347 017  0.16
IQ Offset —26.86 dB —7% -26.77 B 0.03 dB
Freq Error -6.54 Hz -2.16 Hz -8.08 Hz 4.16 Hz
Timing Error 47.27 Sym 47.04 Sym 47.27 Sym 0.14 Sym

Current (“Average |  Min  Max StdDev
TX Power [dBm] 22.13 | 2220 | 2213 22.25 0.03

Peak Power [dBm)]

28.30 28.27 28.19  28.36 0.05

Fig. 51: EVM measurement screen with results for Test Set 2.

<Test Set 16>:

3. Uplink RMC & t}&3} Zo] 2434t} : # RB = 100, RB Pos/Start RB = Low,
Modulation = 16QAM, Uplink TPC Pattern = Closed Loop; set Closed-Loop Target Power
to
—37 dBm (Uplink power 7} =40 dBm to —33.6 dBm H ]l 5] 2L =)

4. EVM measurement result screen ol A A3}& g1ty t}. .

EVM I/h = 2.73 % / 2.79 %, EVM bwmrs /h = 2.88 % / 2.95 %.

@B x0Symhigh v -

@@ . 0Symhigh v -

WP x0Symhigh v -—

% ] L | : ¢ . @ Current
16 t . @ Average
i i i i i I @ Maximum
12 )
L T e
B

Detected Allocation [NoRB: 100 OffsetRB: 0
Current Average Extreme StdDev
EVM RMS [%] Ith 273 211 203 2. 296 3.01 0.09  0.09
EVM Peak [%] Ith 1818 2187 ( 1608 2579 ) 2190 40.27 239 561
EVM DMRS [%] Ith 283 284 \_28 295/ 331 351 024 027
1Q Offset -32.07 B I -31.76 dB 0.12 dB
Freq Error -7.77 Hz -2.46 Hz -11.29 Hz 5.55 Hz
Timing Error 49.28 Sym 49.30 Sym 49.50 Sym 0.14 Sym
Current Average Min Max StdDev
TX Power [dBm] -36.93 -36.91 -36.94 —36.87 0.03
Peak Power [dBm] -29.37 -29.21 -29.53 -28.84 0.21

Fig. 462: EVM measurement screen with results for Test Set 16.
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2.14.2.2 PUCCH EVM:

LTE A] 2= Elo A} UE ¥ PUCCH ¥+ PUSCH 9l A] Ho|E & A4t 434 o 2 PUCCH &
PUSCH 7} AF&- 5 A ¢h= 7 F-oll vt &4 3} & 4= 25Utk EVM S35 9314 UL > RMC > RB
S 002 A3, Spec ol A Al A E W23 o] UE 7} downlink RB @l 23] PUCCH &
At es: & 5 AdF5Yh

PUCCH Power Control A& LTE FW 3.0.50 H-E]+= PUSCH A A 7} =93t}

Downlink RB Allocation UE Output Power
14M | 3M | 5M | 10M | 15M | 20M
1 PMAX
2 3 4 8 16 25 30 —36.8 +3.2 dBm

Table 19: Details for PUCCH EVM.

(.’S‘ LTE Measurement 1 - Multi Evaluation Q@ ‘

Mode: FDD G-‘req.t: 2535.0 MHz Ref Level: 37.00 dBm Bandwidth: 20.0 MHz).Cyclic Prefix: Normal  Meas Subfr: 0
Error Vector Magnitude
&P x0Symhigh v —-— &P x0Symhigh v —-— &8 x0Symhigh v -—

- \
16 j
12 |
10 I
1
|

[}

7|1L-1-L-L.LJJ7-L-L-L.IM

I 1h I 2h I 5h
NoRB: 1 OffsetRB: 5
Current Average Extreme StdDev

EVM RMS [%] Vh 122 123 242 241 000  0.00

EVM Peak [%] I/h 343 3.00 343 3.00 799 7.95 0.00  0.00

EVM DMRS [%] Ith 114 122 281 2.81 0.00  0.00

IQ Offset -55.03 dBc -55.03 dBc -38.39 dBc 0.00 dBc

Freq Error 5.49 Hz 5.49 Hz 17.47 Hz 0.00 Hz

Timing Error -44.34 Ts -44.34 Ts -4522 Ts 0.00 Ts

Current Average Min Max StdDev

T Power [dBrm] ( 2125 21.25 021 2190 | 0.00

Peak Power [dBm] 24.24 2424 465  26.95 0.00

Statistic Count Qut of Tolerance. Detected Modulation  Detected Channel Type]iew Filter Throughput

141 0.00 % OPSK PUCCH 100.0 %
Fig. 473: Measurement results for PUCCH EVM.
2.14.2.3 PRACH EVM:
RS EPRE PRACH PreamblelnitialReceived | UE Output
Settings Configuration TargetPower Power
(FDD/TDD) Index
(FDD/TDD)
Test Point 1 -71/-63 4/53 =120 —-31 dBm
Test Point 2 —-86/-78 4/53 -90 14 dBm

Table 20: Details for PRACH EVM.

PreamblelnitialReceivedTargetPower = LTE V3.0.50 ©]/J°l| 4 advanced power settings ==&
o] &3 A o] 7}5& Ut} Section 2.1.6 & 3%3}7] vt} th2 PRACH & 12} n] E o)
o g A& 918l A= Fig. 28(PRACH time mask test settings)S #33}7] vl th.
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Spec o] W=, o] Z4& 9314 = F 7l ©] preamble o] &gt webA], SA A 347} ready
= w7} %] No Response to Preambles ©] &4 3} ¥ o] oF gt}

Remarks:

Non-Advanced OL Power A% 2] 7-¢-: FDD &= PUSCH Open Loop nominal power 7} expected
PRACH power X.t} 8dB 3% U T} TDD ¢] 7 -9~ PRACH Configuration Index 7} 48 X.t} =1, ©]
#ko] expected PRACH power ¢} 5 3H o},

|~ E A2} Section 2.9.1.2 ¢] PRACH ON/OFF time mask &7 H-&& %3512 7] v
r,‘m' - , —— - "}
le_: on vy — *0 = on v —- *8 =
%
25
20
15
10
5 v .
by e, e AP bl naly s Mo RN

100 200 300 400 500 800 700 800
- — ]
EVM RMS [%] Vh 163 163 163 163 168 168 002  0.02
EVM Peak [%] I/ 110 410 378 3.78 L1 an 0.18  0.18
Freq Error -3.24 Hz -0.72 Hz 3.78 Hz 1.75 Hz
Timing Errot 0.56 Ts 0.66 Ts 141 Ts 0.52 Ts
T Powet [dBm] -7.99 ~7.99 -8.01 -7.99 0.00

Peak Power |[dBm| ~345 ~3.46 -348 -3.45 0.01

TS ows B o J o § w0

Fig. 48: PRACH EVM measurement results.

2.14.3 Test Requirements

PUSCH EVM 3} EVM pwmrs £ QPSK 9} BPSK W % A] 17.5 %S X384 &= <F= 31, 16QAM
W A= 125 %S 2384 E oF Hyt

PUCCH EVM & 17.5 %= 23} 4 = ¢t gy},

PRACH = 17.5 %E % 1}3]4 & < gt}
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2.15 PUSCH EVM with Exclusion Period (TS 36.521-1,
6.5.2.1A)

2.15.1 Test Description

o] H=E 9| 542 transient 7-7+°] &3l 2}, UE transmitter 2] 7|5 ©] EVM =7 ol tfj gt
HA 8 21 & WA st A Yy

2.15.2 Test Procedure

AH2E 217 AL o] 8 =EQ| Section 2.1 & FEFUth 9%, F515, RMC

sl
B Y
3L RB &of thak 2pA 3 A A 3ES TS 36.521, Table 6.5.2.1A.4.1-1 9] 2] ¥ o] 51t}
A& low-frequency channel ¥} 10 MHz t) & Zo| A &7 5 of of &1t}

Test parameters for channel bandwidths
Downlink Uplink configuration
configuration
Ch BW N/A Modulation RB allocation
FDD TDD
10 MHz QPSK Alternating 12 and 1 Alternating 12 and 1
10 MHz 16 QAM Alternating 12 and 1 Alternating 12 and 1

Table 21: Test configuration (source: TS 36.521-1, Table 6.5.2.1A.4.1-1)

Frequ. Pubframe
50 RBs

Subframe boundary power
change,| 2*25ug exclusjon
period hetween subframes

]

center

OFF/ON power ¢hange,
25us exclpsion period at|the
beginning of the subfrane

1RB
RBO 12 RBs I
o She d >

Subfrane >
/ time

ON/OFF power change
5 us lagging exclusion

Fig. 49: Test pattern.

EVM A €] 77+ Fig. 50 ¢} 7+o] LTE Multi Evaluation Configuration > Modulation oi] 441 7 o]
7 @Yt
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<. LTE Multi Evaluation Confi iguration
Path: Measurement Control/Modulation/EYM Exclusion PenodsfPUSCH/Laggmg

G WA e s G

-Physical Cell ID 0
----- Delta Seq. Shift PUSCH 0
- Group Hopping W

#H-Measurement Subframe
EI---Modulation

“~Modulation Scheme Auto v

- Statistic Count 20 Slots
&-EVM Window Length
&-EVM Exclusion Periods

~~PUCCH v
EI"-P.USCH
----- Leading 25pus v
g"--|Lagging | 25pus v |

Fig. 50: Setting the exclusion periods.

Leading A -2 subframe ¢] A2} 37+2 7] 0 & 3}aL, Lagging < subframe ¢] & -7+

e gy

1. UL>RMC £ 12 & A A gt} CMW500 ©] dummy data & HUA] &&=
Signaling > Connection 2] Downlink Mac Padding & 1 & &}l A g4 t},

2. PUSCH Closed-Loop Power Z 0 dBm ©.& A& 3]},

Active TPC Setup = Constant Power 2 34t}

w

4. Reference Power & Manual 2 73} 31, Expected Nom. Power & 0 dBm &2,

Margin = 12 dB = A A g},

5. A7 2AEHE w=EA]7]7] 998l User Defined, TTI Mode 7} A}& 5] o] oF gk t}. UL

Scheduling < Fig. 51 o] R.oJX]= A5 A7gd3ty ) TDD o tia| A4 = UL

scheduling & FDD ¢} &< 3t}

GO T (%]

DL Stream1 | /DL Stream? | UL ‘

=TTl 0 1 2 3 4
..... 4 RB 0 0 12 0
----- Start RB 0 0 0 0 0
----- Modulat.. OPSK |~ OPSK |~/ OPSK || OPSK |~/ OPSK =
----- TBS Idx 6 6 5 5 6
----- TBS 0 0 1224 328 0

=TTl 5 6 7 8 9
..... % RB 0 0 12 0
----- Start RB 0 0 0 0 0
----- Modulat.. OPSK |~ OPSK |~/ OPSK || OPSK |~/ OPSK =
----- TBS Idx 6 6 5 5 6
----- TBS 0 0 328 1224 0

| Throughput | 0.310MEBit's

[
RB
e | aPsk
| W s
5| W FUCCH

1} 1 2 3 4 4 L T g aTTl

Fig. 517: UL scheduling for the “PUSCH EVM with exclusion period” test.
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6. 54 Z3= A7) 98l ol 9} 2Fo] measured subframe ©ll ulgl A 9] F7HE A A g
a. Subframe =2, Leading = 25ps, Lagging = 25us
b. Subframe = 3, Leading = 25ps, Lagging = 5us
c. Subframe =7, Leading = 25ps, Lagging = 25us
d. Subframe =8, Leading = 25us, Lagging = 5us

. LTE Measurement 1 - Multi Evaluation (=B
fode: FDD  Freq.:1715.0 MHz Ref Level: 23.00 dBm Bandwidth: 100 MHz  Cyclic Prefix . Normal Meas Subfr.: 2

EvM
#@ < 0Symhigh v -— U c0Symhigh v -— #B c0Symhigh v -—
Y
16
12
10
B
2 : Syrmbol
I o h I 1 h I 2 h I 3 h I 4 h I 5 h I g h
Power Monitor
*Q < off v —_— 0 = Off -— 8 = Off —_—
dBm
a
-50 Subframes (TTI)
i} 1 2 3 4 5 3 T g ]

TX Measurement Current:
|T>< Power -9.44 dBm EWM RMS | 311 % |0 Offset  -35.16 dBc  Freq. Eror -5.51Hz |

Fig. 52: Measurement results for a “PUSCH EVM with exclusion period ” test.

Note: Spec ol 4] &.73F= A E A7] 93N, Z-2He] subframe 2 statistic count 7} 4 Q1 A el =

=% o] of g},

2.15.3 Test Requirements

TS 36.521-1 section 6.5.2.1 ¢] EVM o] th3+ &7 A3} Td g},

2.16 Carrier Leakage (TS 36.521-1, 6.5.2.2)

Carrier leakage (1/Q origin offset)= crosstalk or DC offset o] 2] 3] o7& = W3] 215 2] st

FeJ Yt o] A2 carrier T35 7HA] = W R A -2 ARl h(sine wave) 2 3 dH Ut o]
Wal Al s o] A7) A o w2 dAg s 7HA AL, dake Als o] X Fe gisiA = Sy A Y Th
I/Q origin offset = 53] UE <] center sub carriers & °] Y2 37](X%)& 7} ] center sub-
carrier o W37 YUtk 4 1142 A17F =<l Ao A one slot &2 A o] Yt}

o] ]2~ E 9] &2 L UE transmitter 7} carrier leakage & T H = WX F2 S Sul=A #ig

T A=A E Flak= AYU T

1CM94_5k Rohde & Schwarz LTE RF Measurements with the R&S®CMWS500 according to 3GPP TS 36.521-1 59



Application Note

2.16.1 Test Description

AubAQ) B~ E 273} AE e
s

158 =E9 Section 2.1 & F=Ych dj %, T3,
RMC ¢} RB &l o &k zpA gk 4742 %

o]

l
TS 36.521, Table 6.5.2.2.4.1-1 & =3k},
TS 36.521, Tables 5.4.2.1-1 and 6.5.1.4.1-1 & 3283}, A7] H|~E+ Band 7 ol o3 5MHz ¢}
20MHz o & Zo A S DY}, Z+2ke] o)< %ol o8l 4 = low / middle / high range | € ol A
=AUt} o] HAE =4S RB EA 0] low/ high ¢! 79 thalx QPSK Hx= Ao a}al,
partial RB &i}o] o] Fo]x H% ATl 3t 4S8 HAEe= AYYrh

2.16.2 Test Procedure

TS 36.508, Annex A, Figure A3 ¥} +¢] SS & UE ¢teH| Y A E o] A3t
LTE cell & &4 3} sta, IEY A= AZA3817] 9138 UE A< Yt UE 7T Attach =, Call
A4-E 913l Connect HHES +5 Ut

o] o A]+= Band 7, 20MHz ™ < & middle range A9 S AF&-8 A Q)

TS 36.521-1, Table 6.5.2.2.4.1-1 o] W&} RMC ¢} RB Z A A& Aeldirt &4 919 =712
20MHz th 9 Z o] tf3]A] o}zl Table 22 o} o] Ao Ut} o] o Ao A= Test Set 1 & A&
AJyh.

#RB RB Pos/Start | Modulation | UE Output Power
RB
Test Set 1 18 Low QPSK 3.2+3.2 dBm
Test Set 2 18 High QPSK 3.2+3.2 dBm
Test Set 3 18 Low QPSK —26.8+3.2 dBm
Test Set 4 18 High QPSK —26.8+3.2 dBm
Test Set 5 18 Low QPSK —36.8+3.2 dBm
Test Set 6 18 High QPSK —36.8+3.2 dBm

Table 22: Test setup for carrier leakage measurement.

<Test Set 1>:
1. #RB & 18, RB Pos/Start RB = Low, Modulation 2 QPSK = 1 7 3t}
2. Active TPC Setup < Closed Loop & A A 3la1, &2 9192 H¥ 7} 0dBm ~
6.4 dBm Qtoll £ ¢ == Closed-Loop Target Power & 3 dBm &2 A% g1},
3. EVM 34 Z3} 3wl A 1Q offset (o]l 4l ol 4= —28.05 dB)S &2l gt}
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[ LTE Measurement - Mutti Evaluation [;]W
Mode: FDD  Freq:: 2535.0 MHz Ref. Level: 15.00 dBm Bandwidth: 20.0 MHz ~ Cyclic Prefic: Normal  Meas Subfr: 0
Error Vector Magnitude
@@ coSymhigh v -— @0 c0Symhigh v -— €8 c0Symhigh v -—-
% @ Current
16 : @ Average
@ Maximum
12
10

| ph | Auh E 2 b I .3 h | 4 h I 5h I g h
| Detected Allocation [NoRB: 18 OffsetRB: 0
Current Average Extreme StdDev
EVM RMS [%] Ith 2.68 2.50 2.50 2.40 274 261 0.14 0.12
EVM Peak [%] Ith 14.28 7.54 13.21 8.53 15.07  10.41 1.53 0.80
EvM DMRS [%] I/h 2.75 2.72 5 2.37 3.05 3.09 0.26 0.28
10 Offset -28.04 dB -28.00 dB 0.02 B
Freq Error ~5.14 Hz - —12.26 Hz 5.34 Hz
Timing Error ' 47.66 Sym 47.56 ’Sym 47.83 Sym 0.13 Sym
Current Average Min Max StdDev
TX Power [dBm) 3.74 371 3.76 0.01
Peak Power [dBm] 11.08 11.34 11.05 1162 0.25
Statistic Count Out of Tolerance Jetected Modulat Detected Channel Type View Filter Thraughput

20/20 0.00 %

PUSCH 100.0 %

Fig. 539: The EVM measurement result screen.

2.16.3 Test Requirements

IQ offset =4 Z2 3} TS 36.521-1, Table 6.5.2.2.5-1 o] MA@ #S Z 3 ajA = ok}, o] =
e =9 99 =AM sdaA 4&HuTh

LO leakage Parameters Relative limit (dBc)
3.2dBm 3.2 dB —-24.2
—26.8 dBm +3.2 dB -19.2
—-36.8 dBm +3.2 dB -9.2

Table 23: Test requirements for relative carrier leakage power (source: TS 36.521-1, Table 6.5.2.2.5-1).

2.17 In-Band Emissions for Non-Allocated RBs
(TS 36.521-1, 6.5.2.3)

f

i

Hahe

ol

In-band emissions & 95 %] %-& resource block ol A WA 81 Hlal] Al 5o o)

At

In-band emissions 7t 12 71 2] subcarrier o] th3F H 28] 3L, SE UL A% g Z o] Zo 7
5B RB offset 9] {32 & Ao Ut} In band emission & &3 RB o4 9] UE =8 3¢9
3k st %] o RB o)A 9] UE 29 599 &= =351t} In band emission o] tj 3+
71840 F4 1142 A=l A g slot W =S A o] YT} SRS multiplexing 2.2 <13
PUSCH 3= PUCCH % slot ©] Zo}#®, o]l ul2} In band emission 574 2] 712 1= &}1}e]
SC-FDMA symbol & Zo] =4 Ut}
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2.17.1 Test Description

o] HAEE F 79 subtest & Z 33Ut} o] F 7<) subtest & PUSCH 9] in-band emission =}
PUCCH 9] in-band emission H| ~EZ o] n| sl ]},

3z
=

dubd el gAE 23 AA ] g o] &8 =E 9] Section 2.1 & _%%LHD} ]
S99, RMC ¢} RB &l th3F A4 k& TS 36.521, Table 6.5.2.3.4.1-1 & ZFZ g},
Fig. 6060 < ©] =4 &% = Al 7} 4] part (general part, DC part, IQ image part) S X o] 51t}
o] Al Fit F o= itk Spec ol F ol EH o] = Limit & =384 = b U

|8 LTE Measurenent - Multi Ev

1Q Image

l

35 Allocated RB

.55 -

{ General .
-5 . } ' oy v R Block ,‘;,’
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

M |Marker

NoRB:

Detected Allocation 12 OffsetRB: 0

Current Average Min Max
TX Power 3.24 dBm 3.24 dBm 3.23 dBm 3.26 dBm
Peak Power 9.28 dBm 9.50 dBm 9.13 dBm 9.86 dBm 0.24 d?

-7.52 dBm 51 dB

Fig. 60: Three parts of the results for in-band emissions for non-allocated RBs.

TS 36.521, Tables 5.4.2.1-1 and 6.5.1.4.1-1 & 311# 3} o] E|A~E X 5MHz ¢ 20MHz

A Zo A A1, 2+zEe] o) S Zo] o &l low / middle / high range 34 ol A =4 &) o] of
. o ]"E«] LA L A 7 vhE skl e el A QPSK ¢} partial RB &3 Z=z1 <A In
band emission & &<138l= A Q).

2.17.2 Test Procedure

2.17.2.1 PUSCH In-Band Emissions Measurements

o] ol 4= Band 7, 20MHz tH % =3} low range €S A& ;} A AUt} Table 24 = TS 36.521-1,
Table 6.5.2.3.4.1-1 ¢l w}2} 20MHz ) 9 %-& AF§-3sh= 4 ol tst &2 919 2717 RMC 9} RB
position o] ok 44 S B oFUT), o] oA o A= Test S t 1 7} Test Set 2 S A8t}
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#RB RB Pos/Start Modulation | UE Output Power
RB

Test Set 1 18 Low QPSK 3.2+3.2dBm
Test Set 2 18 High QPSK 3.2+3.2dBm
Test Set 3 18 Low QPSK —26.8 + 3.2 dBm
Test Set 4 18 High QPSK —26.8 + 3.2 dBm
Test Set 5 18 Low QPSK —36.8 £ 3.2 dBm
Test Set 6 18 High QPSK —36.8 + 3.2 dBm

Table 24: Test setup for PUSCH in-band emissions measurement.

<Test Set 1>:
1. #RB & 18, RB Pos/Start RB = Low, Modulation & QPSK = 24 g4},
2. Active TPC Setup < Closed Loop = 43}, 39 =2 W7} 0 dBm to 6.4 dBm el
£0] 2 =% Closed-Loop Target Power & 3 dBm 2.2 A3}
3. Fig. 6161 ¢} #©] In band emission =7 3}H A =4 A 32 ol

)g,.

LTE Measurement - Multi Evaluation Q
Mode: FDD  Freq.: 2510.0 MHz Ref Level: 15.00 dBm Bandwidth: 20.0 MHz  Cyclic Prefix;: Normal Meas Subft. 0

Inband Emissions
*0 x Off y: -— 0 x off y: — 48 x off y: —

5/dB

-65
-75 Resource Block
1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 B89 93 97
[Detected Allocation |[NoRB: 18 OffsetRB: 0
Cyrrem Average Min Max StdDev
TX Power 3.26 dBm 3.24 dBm 3.22 dBm 3.26 dBm 0.01 dBm
Peak Power 10.55 dBm 10.80 dBm 10.49 dBm 11.11 dBm 0.26 dBm
RE Power -9.28 dBm —9.29 dBm -9.31 dBm -9.28 dBm 0.01 dBm
| Statistic Count Out of Tolerance Detected Modulation  Detected Channel Type View Filter Throughput
20 /20 0.00 % QPSK PUSCH 100.0 %

Fig. 61: Measurement results for Test Set 1 in the in-band emissions measurement screen.
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<Test Set 2>:
1. #RB i 18, RB Pos/Start RB = High, Modulation 2 QPSK = A&},
2. Active TPC Setup < Closed Loop = A7 3}aL, &9 39 W17} 0dBm ~ 6.4 dBm <]
50] 9 = = Closed-Loop Target Power = 3 dBm & & A4 g},
3. Fig. 542 7} %] In band emission =4 slHl A 54 A5 A3}

L 21

' ResourceBlock 3
] 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 31 85 89 93 97

[Detected Allocation |NoRB: 14 OffsetRB: 82 |
Current Average Min ) Max StdDev |
G’X Power 2.88 dBm 2.88 dBm 2.86 dBm 2.91 dBm 0.01 dBm
Peak Power 11.10 dBm 10.89 dBm 10.58 dBm  11.13 dBm 0.21 dBm ||
RB Power —9.67 dBm -9.66 dBm -9.68 dBm -9.63 dBm 0.01 dBm |

ki PUSCH 100.0 %

Fig. 54: Measurement results for Test Set 2 in the in-band emissions measurement screen.

Table 24°] 671 9] test setell t3l], =2 39 &= (I ) RB7} = %] 222 3ol A
limit(2 74 )5 2ol A = oF gyt
Z7}2, =4 trace s} limit 211 AFo] 9] & 2 margine SCPI ¥ 8 S AL-&3}o] gelo] 7153t}

2.17.2.2 PUCCH In-band Emissions Measurement

o] F4& 918 A4 6.5.2.1 PUCCH EVM¥} & U g th. Al 7k4] UL power pointi= PUSCH In
band emission =% 7} =< 3t}

Fig. 55-> 20MHz t % %, Closed LoopE 3.2dBmO.& A3k 7 9-of] o gk o Al 4 Y T

Remarks: PUCCHZE $] 3t RF reference level> PUCCH closed-loop powerd] &} =5 S 2
A7 ¥ ojof gk,
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o
T o e =
Mode FDD  Fron 17950 MHr Sl Lovel 1200 dim Banowidi 200z Cirlls Praf Narmal  Mass b 0 i
Y ony o0 o y 8. ony
5 ld8
-5 g
s |
(L
26 | s | in= :
35 {
|
.45 |
3 ! V‘
55 |
H 1
-85 ||
-75 o= Rezoyrcs Sock
P4 7 1013 16 16 22 2% 28 31 34 37 &0 43 36 4% 42 %% 48 01 64 67 70 73 76 73 82 8% 88 81 G4 &
| Detected Alkecation _IMeR8: 1 OffoatRB: 4
Cutrant Average Min Hax SulDev
| TX Power 299 dBm 3133 dBm 240 dBm 155 dlm 0.33 dBm
Peak Pows 6.22 dBm 657 dfim 6.20 dBm 693 dilem 0.35 dBm
RE Power 258 4Bm 339 dBm 2497 dBm 378 d8em 040 4B
Statstc Soent Ouf of Tolerance ‘Detactad Modulstion  Getectod Channo] Typo Waw F fter Theolgheat
2/ 0.00 % OPSK PUCCH LNTICY

Fig. 55: Results from a PUCCH in-band emissions measurement.

2.17.3 Test Requirements

rir

In band emission ¢] oW ZA ¥ Zt%= TS 36.521-1, Table 6.5.2.3.5-1 o] A% #HES =734
Sla=RRA=

2.18 EVM Equalizer Spectrum Flatness (TS 36.521, 6.5.2.4)

EVM equalizer spectrum flatness = EVM =4 3} A of] 2] 3] A 5H= equalizer Al5=2] dB M 3} =
gelguyrt.

2.18.1 Test Description

TS 36521-0/] Rel-9 O]:‘;’li 2 7]—2] }\Hi% Eﬂ_/_:E _‘CJ)_,_T,L /\]"Ef)]'l:é‘o] __'i_7]_g 9}\_]{:'_\_]4]:} O] Oﬂ Eq—ﬁ]—
CMW500 ol 4 = 8% =4 o] 375251t

o] | 2~E &85 SA37| o, S = ofoF & T3 H <t 54 domain & A3l oF gt}
o7l = 2 714 S5 HY A sk A7) A5 YTl o] A2 Normal condition 3} extreme

condition YUt} o] F Z Aol th3k xfo] o AF o) Aoy o] g5 th URE O &= pormal
condition ©] AF&= A}

Normal condition o] &= o] H|A~E+= F ¥ 92 FEg Yt} (Range 1 ¥} Range 2). o] HY &2
TS 36.521-1, Table 6.5.2.4.5-1 ol A A 2] =)o} ¢lar, o]o] th3k 4}3}+= TS 36.521-1, Figure
6.5.2.4.5-1 | A A&},

o] Hl2=Ed A= ofefj o} 22 7 7HA] = U] 7FA] A7t (4 g o] 91 o whel 2 A) UE ¢
performance <212 913l A& U th
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Max(Rangel) — Min(Rangel) / Ripple 1
Max(Range2) — Min(Range2) / Ripple 2
Max(Rangel) — Min(Range2)
Max(Range2) — Min(Rangel)

PonPE

AFA ] B ~E 2317 4L o] §8 =E9| Section 2.1 & FEFU T tjdF, F315, RMC
723 RB &) o) sk 2pA| sk A 2H-S TS 36.521, Table 6.5.2.4.4.1-1 o] A ¢ = o] 9l 1T},

TS 36.521, Tables 5.4.2.1-1 and 6.5.1.4.1-1 < 1128 &}H, A7) B|~E = Band 7 ¢l o3 5SMHz £}
20MHz =) &) S5 a2, Z+2be] tf A Zof o & 4] = low / middle / high range =l € ol A
SAAYTL o] HHAEQ H42 Ao &3 319 d¥lo] A QPSK, Full RB =719l o] g Spectrum
Flatness & #}<l3st= Z\%Hq

2.18.2 Test Procedure

TS 36.508, Annex A, Figure A3 3} o] SS & UE <He| Y AYH o A3y}
LTE cell & g4 3}5} a1, H]E%ELE AA317] 9138 UE Y& #H o) UE 7} Attach = Call
A4S 9 0}04 Connect H &5 “F5 Y th

o}zl of 7ol = Band 7, 20MHz ™ 9 =3} low / middle / high range @& A&t} o] 24,
=4 range ol et 54 A7 depA = RS HolE APy

1. Downlink Channel £ 2505 MHz &2, # RB & 100, RB Pos & Low, Modulation <
QPSK & A A3},

2. Active TPC setup = UE 7} H ] 39 = $%3 == Max. Power & A A gt}

3. Fig. 564 ¢} 1Fo] =74 3}l A EVM equalizer spectrum flatness S <13t o,

FTTE Measurement 1- Mull Evaliation =&3
Mode: FDD  Freq.:2505.0 MHz Ref. Level: 41.00 dBm Bandwidth: 10.0 MHz Cyclic Prefic: Normal — Meas Subfr. 0
Equalizer Spectrum Flatness

1508
1 ‘%W'J“'V\ :
' 3
0.5 Mot MJN-AMM&AW\:J "o i,
0 R T R VI
-05 TLAI A e g
A 'w”?*f\f«\*wafkuw"'w
38 Subcarrier
100 200 300 400 500
|Detected Allocation |NoRB: 50 OffsetRB: 0
Current Average Extreme StdDev
Ripple 1 1.55 dBpp 1.51 dBpp 1.58 dBpp 0.04 dBpp
Ripple 2 1.09 dBpp 0.99 dBpp 1.09 dBpp 0.06 dBpp
Max(Range 1) - Min{Range 2) 0.27 dB 0.20 dB 0.27 dB 0.04 dB
Max(Range 2) - Min{Range 1) 2.37 dB 2.31 dB 2.37 dB 0.04 dB
1@ Offset -46.97 dBc -47.57 dBc -43.24 dBc 2.99 dBc
Freg Error 4.53 Hz 1.19 Hz -11.27 Hz 4.79 Hz
Timing Error -32.28 Ts -3243 Ts -3259 Ts 0.11 Ts
Current Average Min Max StdDev
TX Power [dBm) 22.81 22.64 22.52 22.81 0.13
Peak Power [dBm)] 28.82 29.12 28.51 29.75 0.32
Statistic Count Out of Talerance: Detected Modulation  Detected Channel Type View Filter Throughput
20 /20 0.00 % OPSK PUSCH 100.0 %

| s E s e S L ts S L n

Fig. 56: Measurement screen for the EVM equalizer spectrum, example 1: low-frequency channel, transmission
bandwidth covers both Range 1 and Range 2.
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4. Downlink Channel & 2535 MHz, # RB = 100, RB Pos = Low, Modulation < QPSK &
A g,
5. Active TPC setup & UE 7} Hdf} 991 & & Z3H =5 Max. Power 2 A4 34t}
6. Fig.57 7} o] 54 3o A EVM equalizer spectrum flatness 2 3= &9l g1t}
Lem nt 1 - Multi Evaluati Q‘
Mode: FDD  Freq.:2535.0 MHz Ref Level: 41.00 dBm Bandwidth: 10.0 MHz Cyclic Prefic: Normal  Meas Subfr: 0
Equalizer Spectrum Flatness
128 48
1 -
i b Www{‘f‘f"%\‘.fv“z\"-’wvl'ww-*’W”‘"“'""“M‘“’M‘"’MMW
0 - ok e
o P NPTt W
0.5 [Mnap bty L s
-1
"1‘5| Subcarrier
100 200 300 400 500
[Detected Allocation |NoRB: 50 OffsetRB: 0
Current Average Extieme StdDev
Ripple 1 1.71 dBpp 1.76 dBpp 1.94 dBpp 0.05 dBpp
Ripple 2 NCAP NCAP NCAP NCAP
MaxiRange 1) - Min(Range 2) NCAP NCAP NCAP NCAP
Max(Range 2) - Min(Range 1) NCAP NCAP NCAP NCAP
1Q Offset -39.73 dBc -39.81 dBc -38.84 dBc 0.65 dBc
Freq Error —-0.54 Hz -2.70 Hz -15.21 Hz 6.24 Hz
Timing Error -32.50 Ts -32.62 Ts -32.83 Ts 0.10 Ts
Current Average Min Max StdDev
TX Power [dBm] 22.81 22.84 22.81 22.87 0.02
Peak Power [dBm)] 29.06 29.20 28.61 30.23 0.37
Statistic Count Qut of Tolerance ~ Detected Modulation Detected Channel Type View Filter Throughput
20 /20 0.00 % OPSK PUSCH 100.0 %

Fig. 57: Measurement screen for EVM equalizer spectrum, example 2: mid-frequency channel, transmission
bandwidth covering Range 1 only.

2.18.3 Test Requirements

o] H

2EZ 93 97 21L& o} Table 25 o A& Ut}
Frequency range Maximum ripple [dB]
FuL_meas — FuL_Low= 3 MHz and FuL_tigh — FuL_meas =2 3 MHz 5.4 (p-p)
(Range 1)
FuL_meas — FuL_Low< 3 MHz or Fy_igh — FuL_meas < 3 MHz 9.4 (p-p)
(Range 2)
Note 1:  FuL weas refers to the subcarrier frequency for which the equalizer coefficient is
evaluated
Note 2:  FuL_Low and Fuc_nigh refer to each E-UTRA frequency band specified in
TS 36.521-1, Table 5.2-1

Table 25: Test requirements for EVM equalizer spectrum flatness under normal conditions (source: TS 36.521-1,
Table 6.5.2.4.5-1)
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2.19 Occupied Bandwidth (TS 36.521, 6.6.1)

A+ 9 2 (Occupied bandwidth)& g @ ato A AEg A E T
J}HE xgtete ~2FE S g &S S5 AYUTh BRE AFH S
blocks)ell W3l oo &2 Ad i 3 B} zrofof T,

< 99%°] A H+t
= 47 (resource

2.19.1 Test Description

TS 36.521, Tables 5.4.2.1-1 and 6.6.1.4.1-1 & 31243}, Band 7 o] i3} 7] Bl 2= E &= 5MHz,
10MHz, 15MHz, 20MHz t & Zof| A ZA g Ut} 2+7+ 9] Eﬁoﬂ%ﬁ] 3l 4 = middle range
Aol Mt AP o] Hl=EC 5242 QPSK ¥ 2, Full RB 333 AH8-3H= UE 9
A4 28 shelah AU,

2.19.2 Test Procedure

TS 36.508, Annex A, Figure A3 7} o] SS & UE <tH| U AV E o AZ o
LTE cell & &A3lsla, EY AR 4517 993 UE & 19S5 AUt UE 7} Attach 5 Call
A4S ¢35l Connect HES +E Ut}

o} ¢ Al Band 7, 20MHz ™ ¢} % 3} middle-range A9 A}-&-3F A ¢JU T}
1. o} o Al= Band 7, 20MHz t 4 =3} middle-range 3} 8-S A& A1 Ut}

2. Active TPC Setup 2= UE =5 397} Pywax 7} ¥ =5 Max Power 2 A 7 3t}
3. 574 gl A Occupied bandwidth (OBW)E <13+ t}. (Fig. 58 ol 4] & 16.928 MHz)

(ﬁ- LTE Measurement - Multi Evaluation .- m

Mode FDD (Freq:2535.0 MHz Ref Level: 41.00 dBm Banﬂvﬂdﬂfmomiz] cycllonsm ‘Normal  Meas Subfr: 0 Multi
Sp n Emission Mask 5 N X . - |Evaluation
QW x: off ' - &0 x off ' - $8x off ¥ - RUN
dBm A i i 7 : @ Current | |
20 y ; Settings
10 :
Trigger
Display
-70 : MHz :
-30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 |
|marker
Detected Allocation{NoRB: 100 OffsetRB: 0 ] |
Current Average Extreme StdDev |
oBw { 17.730 MHz 16.928 MHz 17.775 MHz 3.366 MHz, |EilltUE
Current Average Min Max T i | Parameter
TX Power 21.16 dBm 21.21 dBm 20.59 dBn  23.12 dBm 0.21 dBwr
Statistic Count  OutofTolerance  Defected Modulation  Defected Channel Type View Fiter Throughput [ LTE 1
20720 0.00 % QPSK| 100.0 % Signaling

Fig. 586: Tabular measurement results for the occupied bandwidth (OBW).
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2.19.3 Test Requirements

AE AHdES TS 36.521-1, Table 6.6.1.5-1 0] 4o d #ES a4 = ¢k Ut} (Table

Occupied channel bandwidth / Channel bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Channel bandwidth
[MHZ] 1.4 3 5 10 15 20

Table 26: Occupied channel bandwidth (source: TS 36.521-1, Table 6.6.1.5-1).
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2.20 Spectrum Emission Mask (TS 36.521, 6.6.2.1)

Out-of-band emissions & nominal 9 ¢] v} & B} Z2Zo]] A7) += Y3}A] = WA Al Fo]a,
ORAES HE A 02 HE B Transmitter o] VA F AN A FH gyt 18y, 2352
spurious emissions = 3£ 3131#] ¥ T

ACLR I} SEM < out of band emission B|2~E 9] A H-E LT}, o] F |2 E 352 out-of-band
emission 2] Iﬂr?_ S-S AT SEM 2 91 E HE (by RBW) 7] 52 3213} Aol
ACLR & A% Al d o 3)S Selshs Adynh

SEM H| A~ E 9] 5242 o] UE emission 319 &= 29 O] S 2o npe} A #d 4hs 23514
=A #lsh= APk

2.20.1 Test Description

Juid ol HAE 2747 A
RMC ¢} RB &3of th gk z}A| 3k

o] &8 :=E 9| Section 2.1 & Fxgt} Y=, Tj}-/;,
4 7S TS 36.521, Table 6.6.2.1.4.1-1 ol A< ¥ o] 951t}

r01' rlo

TS 36.521, Tables 5.4.2.1-1 and 6.6.2.1.4.1-1 S 328 3}'H, Band 7 | o 3 5MHz, 10MHz,
20MHz ) S F-o| A 578 =] a1, 247} 9] o & Z-of] o 3l A += low/middle/high-range =i 2 ol A]
SA3UL o] HAES B4 partlal RB, full RB 713} QPSK 16QAM Z 7ol A H% Al 39
FAE gl APtk &3 thE RB position o] th gk W& %= 18] & of of gt

2.20.2 Test Procedure

TS 36.508, Annex A, Figure A3 ¥} 7to] SS = UE ¢telly A Yl E o] A Ao}
LTE cell & &4 3}ela, M EY T2 A 4317 98 UE A Y-S AT} UE 7} Attach = Call
A4S 98 Connect HES F5 1t}

o] of| Al = Band 7, 20MHz t & 3, m|ddIe range AE S ARES AP YT

TS 36.521-1, Table 6.6.2.1.4.1-1 o] W=+ RMC, RB position 3} o]ol th3t =2 5}¢ %72 Fig.
59 ¢} 7Fa1, o] 20MHz th & Zo EH"I‘} A %“/]‘ﬂr. of| Al o M = Test Setl ¥} Test Set6 o] AF-&=
APyt

Fig. 50 | 4] $-e4 02 EA R o] o] BlEo| A F-o]alok & 241k,

#RB RB Pos/Start | Modulation | UE Output Power
RB
Test Set 1 18 High QPSK Pumax
Test Set 2 18 Low QPSK Pumax
Test Set 3 18 High 16QAM Pumax
Test Set 4 18 Low 16QAM Pumax
Test Set5 100 Low QPSK Pumax
Test Set 6 100 Low 16QAM Pumax

Table 27: Test setup for the spectrum emission mask (middle range).

<Test Set 1>:
1. #RB i 18, RB Pos = High, Modulation & QPSK = A % g} t}.
2. Active TPC Setup = UE =3 397} Pumax 7} ¥ =5 Max Power & A 7 &1t}
3. THeF g Zo] 10MHz ]2l A%, 57 Al 2+ A Actlve TPC Setup S Constant Power
= ARy
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18 OffsetRB:
TCument Average  Extreme
oBwW 3.180 3.180 MHz 3.210 MHz

Max

TX Power ' a 23.12 dBm

Fig. 59: SEM measurement results for Test Set 1.

<Test Set 4>:
5. #RB = 100, RB Pos & Low, Modulation = 16QAM ©.=Z /47 3+ t}. (Demodulation
Signal S Auto or 16QAM ©. & A4 #])
6. UE =3 397} Pywax 7t ¥ =5 Active TPC Setup S Max Power = A A 3t}
7. W Fo] 10MHz o]/dolH, 54 A2 o) Active TPC Setup -2 Constant Power =
Wy o}
8. Fig. 60 7} o] 574 stdol A SEM A3 E gl
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% LTE Measurement - Multi Evaluation Q@ m

Mode: FDD {Freq.:2535.0 MHz Ref Level: 41.00 dBm Bandwidth: 20.0 MHz ] Cyclic Prefic: Normal  Meas Subfr: 0 S
S]'i_'ecfmmfmh;sijo‘n»ﬂask Evaluation
0 x off ¥ — 0 x off ¥y —-— ¢ 8Bx off ¥ -— RUN
dBm | ] ‘
a0 _‘ : @ Current o
20 i Settings
10
Trigger
Display
-70 MHz | ©
-30 -25 -20 =15 -10 -5 0 6 10 15 20 25 30
- |marker
[Detected Allocation [NoRB: 100 OffsetRB: 0 ]
Current Average Extreme StdDev | |
oBw 17.700 MHz 17.734 MHz 17.775 MHz 0.220 MHz | [Eil LGl
Current Average Min Max LT | Parameter
TX Power {  20.15 dBm 20.21 dBm 19.91 dBn 2134 dBm ) 0.17 dBw |,
Statistic Count Out of Tolerance: Detected Modulation_ Detected Channel Type View Filter Throughput LTE 1
20/ 20 0.00 % PUSCH 100.0 % signaling
[T [ T e o [ Jome

Fig. 60: SEM measurement results for Test Set 4.

2.20.3 Test Requirements

o] H|~EE 913 84 2712 Table 28 o] A &J ¥ o] 5T 357} 3GHz ©] /< 45,
limit o] 0.3dB ] m}xl o] F7} Yt}

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 14 3.0 5 10 15 20 Measurement
(MHz) MHz MHz MHz MHz MHz MHz bandwidth
0-1 -8.5 -11.5 -13.5 -16.5 -18.5 -19.5 30 kHz
1-25 -8.5 1 MHz
25-28 | =235 -8.5 -8.5 -8.5 -8.5 -8.5 1 MHz
28-5 1 MHz
5-6 —23.5 -11.5 -11.5 -11.5 -11.5 1 MHz
6-10 -23.5 1 MHz
10-15 -23.5 1 MHz
15-20 -23.5 1 MHz
20-25 —23.5 1 MHz

NOTE 1: The first and last measurement position with a 30 kHz filter is at Afoos equal to
0.015 MHz and 0.985 MHz.

NOTE 2: At the boundary of the spectrum emission limit, the first and last measurement
position with a 1 MHz filter is the inside of +0.5MHz and —0.5MHz, respectively.

NOTE 3: The measurements are to be performed above the upper edge of the channel and
below the lower edge of the channel.

NOTE 4: For the 2.5 MHz — 2.8 MHz offset range with 1.4 MHz channel bandwidth, the
measurement position is at Afoog equal to 3 MHz.

Table 28: General E-UTRA spectrum emission mask (TS 36.521-1, Table 6.6.2.1.5-1).
}7] &7 27 SEM 54 Axte] A 319 #hS WAlska sy
A WH2 0 2 CMW500 9] default limit gt =30 we} dQem g, =79

P ol sl

1 = R .

W2 w74 limit A€ 54 ekl race AFEo] WA felals AT F94
3GHz & W= 7ol = limitol] v 3 24 o] Bagch
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2.21 Additional Spectrum Emission Mask (TS 36.521-1,
6.6.2.2)

o] HlIAEQ BEAL =71A 0] oG 274 o
emission 3 7} AQ o & Zof wpz} A A F

2.21.1 Test Description

ol

Hm

NS(network signal) #t= ©] BI=2EE 9|3t ZQ 3 parameter ¢} YT} A-MPR H|=E A1 H
o] parameter ol thgk A& 3 A o] A E o] 5 H TR NS of] o3k AR A2 &l
A& FHxskA 7] vk o

[¢]

NS &= WMEe} A o o Fof tjsl] 2789 AAE 7HA i dFY T ol Aol gk AA g R =
TS 36.521, Table 6.2.4.3-1 9| A AlFA Yt} L %ol £A]H A A7, additional spectrum
emission A4t = &2 NS_03, NS_04, NS_06 and NS_07 7+ AF&g Ut} & NS &S
spurious emission =74 2 ¢ 3 AF&-H U o},

2.21.2 Test Procedure
ol 710 ALg-H HAE HHE SIB2 o] A AEE = NS at A4S Al9shH 6.6.2.1 2] SEM

iwr & A3yt CMWS500 ol Al NS gh-& o] B A A4 g 3f+= 7ol t gk AW 2 Section 2.4 ]| A]
2l o] 715y T}, (“Additional Maximum Power Reduction (TS 36.521-1, 6.2.4)")

thE £ 52 tHE RMC, RB position, 53} ¢} t & & A A of] o g A5 A& Tt Table
29 = NS @3 Bl 2E A4 ol & Aol o] gt dAlE BoFar iU
Additional spectrum | Test configuration table in
emission TS 36.521-1
Tablel NS 03 6.6.2.2.4.1-1
Table2 NS 04 6.6.2.2.4.1-4
Table3 NS_06 6.6.2.2.4.1-2
Tabled NS 07 6.6.2.2.4.1-3

Table 29: Test configuration table for A-SEM in TS 36.521-1.

2.21.3 Test Requirements

T2 NS #tEo tafiA s o2 o 2150 a3t} Table 30 & Ho]Eo| W& 12 &
248 15 dHFyh

Additional spectrum Test requirement table in
emission TS 36.521-1
NS 03 Table 6.6.2.2.5.1-1
NS 04 Table 6.6.2.2.5.2-1
NS_06 Table 6.6.2.2.5.3-1
NS 07 Table 6.6.2.2.5.3-1

Table 30: Test requirements for A-SEM in TS 36.521-1.
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2.22 Adjacent Channel Leakage Power Ratio (TS 36.521,
6.6.2.3)

o] HlAE 9] &2 .S UE Transmitter 7} 17 4
gelst= AYYth o] 32 ACLR & iﬂ*}b Zo

ACLR &7 %712 Fig. 61 3} #o] 214 8 F 7} 2] E-UTRAxcir and UTRAacirye A 20l th &l
o] Hol AFHt

Afoos E-UTRA channel

<

v

E-UTRAAcLR1

UTRA ACLR2 UTRAACLRl

Araaey Ty
L]

.
\J
.
.
L)
.

Fig. 61: Requirements for the adjacent channel leakage power ratio (TS 36.521, Figure 6.6.2.3.3-1).

2.22.1 Test Description

UE 7} E-UTRA Al Aol M MAX 3915 ZE3haL 3l& o, 914 @ E-UTRA A €l A Power

leakage & 7A14t3517] 91841 = rectangular filter 7+ AF8-g Y t}. o] #Al4t& E-UTRA ol t] &

ACLR < &17] 913 =) Ut} Alth7}, 215 8 UTRA A 9ol tl gk power leakage = 3.84MHz
o %5 7171 RRC filter 7} AH-&- U T}

AREARl H~E 233 HA S 98l o] & =E 9] Section 2.1 & FxFHh o+,
F357, RMC ¢} RB 8ol thak A4 35S TS 36.521, Table 6.6.2.3.4.1-1 o] A ¢] =] o]
A5YT}

—

10MHz £} 20MHz t) & & A S P Yt} 24479 1’41 ] 3} 4] = low/middle/high-range
Ao FHHA UL o] HAE Q] 542 partial RB, fuII RB Z7 3} QPSK, 16QAM Z71 9l A
AE Ao F4E gelets AY Yk =3 tHE RB position = a8 & o] of gt

TS 36.521, Tables 5.4.2.1-1 and 6.6.2.3.4.1-1 & 11 o} , Band 7 o] &} ¢] €] ~E+= 5MHz,

2.22.2 Test Procedure

TS 36.508, Annex A, Figure A3 ¥} 7] SS = UE ¢tellL} A Y g o] A2}

LTE cell & &4 &3}, H]E-?Jii-‘l] A4S 938 UE J9S HYT). UE 7} Attach & Call
A4 & 9138l Connect HES UYL

o] o Aol A= Band 7, 20MHz t] 3% middle-range 24 & A& A Y},

TS 36.521-1, Table 6.6.2.3.4.1-1 o] @} 2= RMC, RB ZX A7} &2 19 2712 Table 31 9l
YA E a1, o] = 20MHz A g o] & ol gk A A Yt} Test Set 6 o] o Al|of| A 282
AYPYrt.

1CM94_5k
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#RB RB Pos/Start | Modulation UE Output

RB Power
Test Set 1 18 High QPSK Pumax
Test Set 2 18 Low QPSK Pumax
Test Set 3 18 High 16QAM Pumax
Test Set 4 18 Low 16QAM Pumax
Test Set5 100 Low QPSK Pumax
Test Set 6 100 Low 16QAM Pumax

Table 31: Test setup for ACLR (middle-range channel).

<Test Set 6>:
1. #RB & 100, RB Pos = Low, Modulation & 16QAM & =2 A4 g},
2. UE =3 39]7} Puwax 7t =1 =5 Active TPC Setup = Max Power = 47 ]t}
3. R&S’CMW LTE V2.1.10 o &, Active TPC Setup S Constant Power 2 4 % 3 o}
ok
4. Fig. 70 3} Zo] =74 3hdo] A ACLR Z¥E <1t}

Adjacent channel Channel ACLR ACLR

frequency offset | measurement BW (dBc) (dBc)

Neg. Pos.

ACLR1 UTRA +7.5 MHz 3.84 MHz 40.89 40.66
ACLR1 UTRA +12.5 MHz 3.84 MHz 42.99 42.19
ACLR EUTRA +10 MHz 9 MHz 36.88 36.17

Table 32: General requirements for ACLR measurements.

r.ﬁ: LTE Measurement - Multi Evaluation
Mode: FOD  (Freq:2535.0 MHz Ref Level: 41.00 dBm Bandwidth: 20.0 MHz | Cyclic Prefic: Normal — Meas Subfr: 0
Adjacent Channel Leakage Ratio
0 off y:  -—- Y1 B off y - ¢8Bx off yi  -—
55|98m  Current E-UTRA,
@& Current UTRA
30
25
20
15
10

-25 -20 -15 -10 -5 0 5 10 15 20 25

Det. Alloc. [NoRB: 100 OffsetRB: 0 )

ACLR UTRA 2 UTRA1  E-UTRA 1E.UTRA (Carrier) EUTRA 1 UTRA 1 UTRA 2
ieCurrent  42.86 dB 40.88 dB  36.62 dB 20.18 dBm  36.29 dB  41.05 dB  42.22 dB
“pAverage  (42.99 dB_ 10.89 dB_ 36.88 dB) 2029 dBm  (36.17 dB 40.66 dB  42.19 dB)

Stalsic Courf  Outof Tolerance. __ Detected Channe Type View Filter Throughput

Fig. 70: Measurement screen for reading the ACLR results.

PUSCH 100.0 %
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2.22.3 Test Requirements

10MHz & Z ol A UTRA ¢ E-UTRA o] 3+ ACLR & Table 33 o A% Limit 2 23} siA =
StEUth o A o E o] s A= TS 36.521, Tables 6.6.2.3.5.1-1 and 6.6.2.3.5.1-2 &

#xaA) 7] wiah e,

Adjacent channel Channel ACLR
frequency offset measurement BW (dBc)
ACLR1 UTRA +7.5 MHz 3.84 MHz 32.2
ACLR1 UTRA +12.5 MHz 3.84 MHz 35.2
ACLR EUTRA +10 MHz 9 MHz 29.2

Table 33: ACLR limits for UTRA and EUTRA for a 10 MHz bandwidth.

1CM94_5k
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3 Receiver Characteristics

3.1 Generic Test Description for Receive Tests

3.1.1 External Interference Description
Table 34 o] 3] Q1= HXE ofo]gl 50| o] 5-& of A E o] AFUT. o] o] el =
CMW500 ol A A = = &5 o] AT o] AE filter U Spectrum Analyzer 7} & Q.3}7]
o Zo] o] &8 =Ed= E3ekA] skFH T oy d FHA Q) HAETE o gk 9ol =

R&S 2] pre-conformance / conformance test system ol thall @3 9 H ALl Al &218FA 7]

vl o)

ey

°

1=}
H

=
-

Section in Test case Extra Generator needed
TS 36.521-1

1 7.3 Reference sensitivity level No

2 7.4 Maximum input level No

3 7.5 Adjacent channel selectivity Yes/ LTE Signal

4 7.6.1 In-band blocking Yes/ LTE Signal

5 7.6.3 Narrow band blocking Yes/ CW Signal

6 7.8.1 Wide Band Intermodulation Yes/CW & LTE Signal (4TRx

required)

Table 34: Receiver test cases described in this application note.

7.5,7.6.1,7.6.3 1811 7.8.15 T A3t7] YA = LTE A&} s A ol 95 #af 257}
a3t o] Al & WA 7= B o] slEUth ol & £¥, SMUSH &2 2] Signal
GeneratorE A}-&-3F 5= 911, o] o] tj gk SO & CMWS500 2™ channelS W3l 413 dhAl g0 =2
ARSI Q)5 Ut o] Aol = 9] % Signal GeneratorE Z & & 14| &5t CMW5009]
advanced front end %4191 H590DE 714 a1 9l &= 4 -$-2HH, O hetsk 4] o]
7dg-olli= AT E U F-ol A combined| A €5 combinerg Z 8 2 314 k5T

oloj A= H| A E o] A= CMW50092] 2™ A 8-S AHg-sto], el A5 S WA e Aol a, 9K
combinerg AF&-3te] LTE A& ¢} W3l 21 55 combine & A YT} Fig. 715
et 44 S BT sy

Ir
o
v

o
-,

>.

m
=2
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ol (= J—ji—| | {3
HESHD

a0
Mt

TYIE’)

Intorforence BB

B TE Conmunication
ssignal

Fig. 71: Setup for external interference testing.

el Aol digk A2 7h7te] H AE gao A AUt 7.59 7.6.1 HHAE oA =
CMW5002] GPRF generator (ARB mode) 7} Wl 21 52 T A 7] 7] &l AR5 ofof gt} =,
A 7] 9] ARB fileo] B a3tyt} 712, AA H2E A9 cable-loss+= AF8-% &= combiner E}$] ol
w2} T2 2 2 cable-loss calibrationol] 9] 2 7] &-of of gh ).

3.1.2 Uplink Power Settings

Receiver test 2 2|3t YA Ol =0 AR O 2, 6.2.5 O A M| =l Table 7.3.3-2 1 Z0|

transmitter = minimum uplink configuration 0| A{ Pcmax L 2 C} 4dB %A A £| 0 OF gL L}

B = Band 0f L5}, Uplink Power = TS36.521-1 ©| Table 6.2.3.3-1 0f 2| =l 1dB maximum
power reduction 2 TS 36.521-1 2| Table 7.3.3-2 0] 2| =l Uplink RB 7| =0j| CH3}| BtZ 5} Of
shL|Ct. OFQF additional MPR O] X £ E|X| @ 1, TS36.521-1, Table 6.2.2.3-1 0| M2 | X|

QU =CHH, Pewax_L = 22 dBm QI L|C}.

DE HAE 40| A, UE 2| Output Power 7} M 0 = Throughput &% =0Q+0{| = carrier
frequency f < 3.0GHz Q1 AL, +0, -3.4 dB QH0j| S0{Q}0f 8} 11, 3.0GHz < f < 4.2GHz 17t Al =
+0, -4.0dB 1 7+0j| S0{2}0f 2tL|Ct. Band 7, 20M BW 2| middle range frequency 2| 4%
transmitter power 7 18dBm~14.6dBm 9t0f S0{ 20} & 2|0|gtL|Ct. CMW500 2| power
control mechanism 0f| [f2 ™, 14.6~18dBm 2| =7t 20| 16.3dBm O| close loop target power £
27| 0fOF gLt
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3.1.3 Filter Coefficient Setting

= Receiver HHAEE 2|9, filter coefficient = ‘FC8'E A | 0{0f 511, O] = connected
HEfO|M #HZO| Zts L Ch

E| Cunnectmn

- Group Hopping I

- UE Category Manual: 5 Use Reported (if available): v ---
- Default Paging Cycle #ed |~

- Additional Spectrum Emission NS 01 ~
~UE Meas. Filter Coefficient FC4 |~

Fig. 62: Filter Coefficient setting

3.2 Reference Sensitivity Level (TS 36.521-1, 7.3)

o] Hl~EC] 542 vke A5 e, o] 44 2l propagation 2717} noise 7} 7+ A 2= 4
reference =4 A 2ol A Aol % H+f throughput o 3 data S UE 7} ¥+ 5= Q=X T3t
7e 2 Felsk= AY U

o] throughput 2732 753 4= §l+= UE = e-NodeB 9] & coverage WS 7HAA 2

AU,

3.2.1 Test Description

AulA ol HAE A7 AAL o] 8 - E 9] Section 2.1 S F 131t} RB ol A 2FA) 8
A o E Fu=2 RMC o tgk 2 3HE2 TS 36.521, Table 7.3.4.1-1 ] A 2] & o]
A= T

TS 36.521, Tables 5.4.2.1-1 and 7.3.4.1- 1 2 118 s}, o] H|~E+= Band 7 o W3] 5MHz 9}
20MHz t & Zo A S A 5 31, 2} o & 2o t] s A = low / middle / high-range | € ol A

S YT} o] HAEQ] %ﬂ 2 QPSK W 9} downlink full RB 27194 9] 7]5S g3+
AYH .

3.2.2 Test Procedure

TS 36. 21 1, Table 7.3.3-33% NS (network signaling) 73 A A gt} o] "ol B T A & X
2 M=E2 (Band 7 2 o)) NS_01 & AR&-3hu o

TS 36.508, Annex A, Figure A3 2} #+¢] SS & UE <HelY AV E o] AZA o
LTE cell & &4 3} 5la1, HIEHAE A43s17] 984 UE A4S At} Attach 7| =, Call
AAE 94l Connect HES FEYTL

Downlink 2} Uplink RMC = TS 36.521-1, Table 7.3.4.1-1 ] &} A A3}, A5 = =0
upe}, 2 g e Zo) i) 2 A3k uplink RB gdo] TS 36.521-1, Table 7.3.3-2 o] whz}
2785t

1CM94_5k Rohde & Schwarz LTE RF Measurements with the R&S®CMWS500 according to 3GPP TS 36.521-1 79



Application Note

o] al A= W= 7, 20MHz ) & 3% 3} middle-range XHL* S AHEE ,\%’JL]E} TS 36.521-1, Tables
7.3.4.1-1 and 7.3.3-2 o] w2 Downlink 100 RB &3 3} uplink 75 RB &o] I @ gt} F712,
uplink RB position(RB Pos)- downlink channel o] <-4 3l=% high 2 A A3t} o & A&}
FEA ol thet Al Ed o) AS 95 CMW500 2] OCNG 7| enable = o] oF g1t}

Active TPC SetupE UE 3] ¢]7} | t] 7} = =5 Max Power= 73 g gt

TS 36.521-1, Table 7.3.5-1 of u}2} Downlink power level & A7 gt TS 36.521-1, Table
7.3.5-1 | A 39] B2 Prersens 9 A T2 oF U th o] 312 CMW500 o] A AR5 = RS
EPRE (reference signal energy per resource eIement)Q} A 2AZEH BAE VYUY AL

Prersens = RS EPRE + 10 * log10(N_RE)

N_RE<= resource elements2] 784~ 44t} (12 *[number of RBs]). 232 DL cell 2] tf & =9
o] &7t

?‘—-_-J"’Jr’ﬂ gi, Band 7, 20MHz ﬂ1 ngﬂ /\‘1 RS EPRF & PREFSENS: -91.3dBm 0] Q7] -(HB‘H —
122.1 dBm ©.% 44 5o} 31T}, (=91.3 dBm — 10*10g10(1200) = —122.1 dBm)

o] 2 A =&3d}t= throughputS 54 Ut o] o Aol A throughput>- 7884 kbps©] 1L
om% 3 G = RMC A A o] u}a} /\ﬂl 2 ¥ throughputel H] 3l 100% S L EFW Ut} o]
A= 574 ol A vl glo] 7153laL, TS 36.521-1, Table A.3.2-15 #x3lo] Ao tj st

100.00 % 10000 | o Band 7

=
gt\g: —._333 :/" L Downlink Uplink
0 oS
— 0 SO | 3100 Ch 21100 Ch
Throughput Relative kBit's = _ 26550 MH —— T
- Average 100.00 % 7884.00 Rl bRl
= Minimum 7884.00 200 MHz

7884.00 |

- Maximum

-20 dBm

100 ~ 75 -
0 low ~ 0|
OPSK ~ apsk ~ ||
5 3
8760 4392
4,392 MBit's

DL Error Insertion

Fig. 633: Measurement screen for the block error rate (BLER) test.

3.2.3 Test Requirements

=4 49 throughput 2 2} 7k A7 % reference measurement channel(RMC)ell tff g =] tjf
throughput tH] 95%¢]/d-o] & ok}, FDDO # ol throughput 3t TS 36.521-1, Annex A.2.2
and Table A.3.2° g 2] =] o] QlHYth.
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3.3 Maximum Input Level (TS 36.521-1, 7.4)

o] H|AEQ B4 & A5l o] 44 2l propagation %713} noise 7} F7FE A & 74 -9-oll
reference 574 A doll A A 2] ¥ H < throughput ol ] $+ data & UE 7} 888 = =A ol tj st
A

1l H
AL w53 5= 9l UE & e-NodeB 2] & coverage W3S A1 7 A QYT

3.3.1 Test Description

WA H2E 2703 A2 o] §8 :=E 9 Section 2.1 & FxFUth RMC, T35, 9 %,
RB & wol o) sk 2448k A4 k=S TS 36.521, Table 7.4.4.1-1 o] A 9% o] 9l&5 T}

TS 36.521, Tables 5.4.2.1-1 and 7.4.4.1-1 & 1183}, o] H|~E*= Band 7 o] o3l 5SMHz ¢
20MHz S Zof| A A E 31, ZF t 9 Zof t &) 4] = middle-range A gl A =3 LUt} Rel-9
Spec °l| 4, downlink RB 4 %d-2 UE category ol @2} A4 5 Yt} UE category += TS36.306 ©l
A FH Ut} (o : Category 1 -2 diversity 7+ #] 91, Category 5 = 4-layer MIMO #] ¢1)

o] ¢ 4= Band 7, 20MHz ™ %} % 3} middle-range 39S AF&-3 A YUt}

3.3.2 Test Procedure

TS 36.508, Annex A, Figure A3 ¥} 7+0] SS = UE ¢HellY AU E o] A At}
LTE cell & €43} st MIEY A= AA37] YA UE A9 AUt} Attach 7} 9, Call
AAS Hal Connectﬂt S e Ut

Downlink and uplink RMC &= TS 36.521-1, Table 7.4.4.1-1 ol wte} A 3o},

o] dJ A= W= 7, 20MHz ™ & -2} middle-range | €< 483 A YUt UE category 7} 3
o]m & TS 36.521-1, Table 7.4.4.1-1 <l u}&} downlink #RB + 100 ©] 12, Modulation =
64QAM & = A A 3}a1, Uplink #RB = 75 ©ll Modulation & QPSK = A4 &t} F712,
TS36.521-1, Table 7.4.4.1-1 o wh2}, th2 AREA} SAo] o ¢ Al &l o] & 18 CMW500 °]
OCNG £ Enable &4 t}.

Full cell e Z &3 919)+= -25.7dBm .2 A At} (F347} 3GHz ©] Ao -26dBmO. &
A7) A3} o &, RS EPREE -56.5dBm S & A 4 3} a1, Active TPC SetupS Closed Loop =,
Closed-Loop Target Power:= 16.3dBm 2.2 A 4 ghu t} (Section 3.1.22] ¥-# %)

o] 71| A ] Throughputs =74 @t} o] of Aol A= 55.36234 Mbps©] 1L, o] &= =A&EH &
RMC %71 2] Throughput¥} H] 2.8} 99.76 %ol el G3FUith. o] Ayt 4 3o A vl=
gelo] 7hEskaL, ofol g A3t TS 36.521-1, Table A.3.2-10 4] &<219] 7}l
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OverAl

ACK

NACK s

oTX :

BLER _26500 Mils.
Throughput 0 MHz

Average I 55362.34) | i
51489.81
== Maximum 55498.00

Display

*0 x
MBit/s

100

1351 y: 55000kBts @ x

- @ Overall r

80

bttt serde aatasatan il

40

ISuhframes

-9500 -8500 -4500 -3500 -2500

ACK
NACK
DTX

BLER

99.76 %  55362.34
51489.81
= im... 55498.00

[

Fig. 65: Diagram view showing throughput vs. subframes.
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3.3.3 Test Requirements

4% throughput & TS 36.521-1, Annex A.3.2 o] A 2]5 o] 21+= RMC ol tj3F Hdj
Throughpuu 95% o] o] HojoF gttt 545 913 Hebr| B &=L TS 36.521-1, Table 7.4.5-
1o Aef¥o] sy

3.4 Adjacent Channel Selectivity (TS 36.521-1, 7.5)

ACS H| 2= E = noise 7} 1+ ©]/44] 2] propagation 22710 4] & ¥ Fal2 58 Fo] 3] T34
offset ©l| A ¢] adjacent channel 213 7} LZH Ely HH reference =4 A doll A e H
throughput o] t gt data & UE 7} 882 5= L =A ol gt 7] 55 &l sl AP YT

fsi3
=

A

ofF 21

= E+ 45 Aol & e-NodeB transmitter 7} &4 5= 745 &
coverage £ 7t

UE
g,

B I
i Ly
L zo
o

A

3.4.1 Test Description

Sl u};@ o] Eﬂ

aga

A3 4L o] §8 =E9 Section 2.1 & =Yt 9%, T3+, RMC
sk A4 k52 TS 36.521, Table 7.5.4.1-1 o] A 9] % o] gl& 1T},

AE X
B &gl

E
g

TS 36.521, Tables 5.4.2.1-1 and 7.5.4.1-1 2 3123}, Band 7 ol t&l] o] H A~ E = 5MHz ¢}
20MHz 9 Zoll A 45 a1, 7} tf 9 Z-of 8l 4= middle-range 2 2ol A 5k A F ). o]
HAE 9] 542 downlink 2] QPSK ¥ %2} full RB %71, uplink RMC £ QPSK ¢} Partial RB
7oA HAE af= AU

olgf] o A|ol A= W= 7, 20MHz <=3} middle-range A9 o] A}-& Ut} o] Bl 2E+= F 714
HAE Ao|~E 33y} UE = 2 714 test case § Z gy} Fig. 66 2} Fig. 67 = ©] ol
e AGS BT AFUT HAE F3 Ao = 7 714 4 -9-9 A Uplink &2 319] 7}t

= A 74 = L Efof o

For case 1,: Active TPC Setup= Closed Loop® %, Closed-Loop Target PowerE
16.3dBm . = A A gt} (Table 6.2.2.3-12] Note 27} 2] -85 %] &S 74-¢) 290 wp=d, UL
Power= 3GPP 36.521, clause 6.2.5%] A 2] ¥ Peyax (2.} 4dB Yook 3} a1, o] 2= 0dBoll A -
3.4dB3 Y t}. CMW500<] closed-loop power control WA U &S 2-&3}7] 9 3l, target power<=
Pemax L 2.TF 5.7dB Stolof gt}

For case 2 : , Active TPC SetupS- Closed LoopZ 3} 1L, Closed-Loop Target PowerE -
3.7dBmo. 2 A AT}, (Table 6.2.2.3-12] Note 27} 285 %] &S 7-F) =3 =2, UL
Power+t 3GPP 36.521, clause 6.2.59] % 2] Q Pewax L 2-TF 24dB Srolof 3 th. Section
3.1.29] 4] close loop target power7} o] @ Al 4 5 =% A o] lH5Y T}
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LTE Communication signal

DL=-77.3dBm, UL= 19dBm

A A
_ N4 )

< >

Interference signal/-51.8dBm

Central Freq=2655MHz; ' BW=5MHz
Gap=25KHz
BW=20MHz Using I B050 free.wv

Fig. 66: Configuration for Test Case 1.

LTE Communication signal

DL~=-50.5dBm, UL~ -1dBm

AN A

Interference signal/-25dBm

Central Freq=2655MHz; ! BW=5MHz
Gap=25KHz
BW=20MHz Using I B050_free.wv

Fig. 67: Configuration for Test Case 2.

3.4.2 Test Procedure

=

el e FEE]

2 o
pad = =
F 3}, RMC, RB &) tjgh A A k2 TS 36.521, Table 7.5.4.1-1 & 13y

o] o] All+= Band 7, 20MHz t] ¢ <3} middle-range 9 A8 A YUt} o] HAEE F 714
subtest & Z &3 T} of ol F
Ayt

1. Prepare the interferer signal:
a. General Purpose RF Generator 1 & 273 3} &t}
b. %43 path ¢34 (routing)S A4 gt

ol & o Al+= CMW500 9] st=gllo] Aol uhel gyt
i. Basic frontends & A}-8-3}= CMW500 — RF Frontend (Basic), R&S*CMW-B590A: LTE

uplink/downlink 41 3= Call ¢1 2 &<t RF1 COM or RF2 COM &2 A3t} W)
41 % = RF3 Out or RF3 COM or RF4 COM .2 At}
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=3 The interferer signal is routed to RF3 OUT.
Uplink LTE Signal €= omniner

r—] = n Downiink LTE Signal —
® &
® ® Interferer Signal —

o S T X X
=
Test setup with interferer: two RF Frontends (Basic)

Fig. 688: Hardware configuration with two basic frontends.
ii. Advanced frontend £ A}-8-3}+= CMW500 — RF Frontend (Advanced), R&S CMW-
B590D: LTE uplink/downlink 21 &= Call 912 &<} RF1 COM or RF2 COM 2. &
AAFgUL (el A5 = LTE 2159 28 Connector & 32 U t}).

=3 The interferer signal is routed to same RF connector as the LTE uplink/downlink signal.

3 Uplink LTE Signal <—
Downlink LTE Signal ——»
AT ; 4 put

Interferer Signal —>

Test setup with interferer: one RF Frontend (Advanced)

Fig. 699: Hardware configuration with one advanced front end.

R =
Fath _gaqn. )

Scenarie StandASsas *

: JConnecnr: AFIOUT  ~ |Convemmar: AFTXZ .

L AR (DUt 008 gt

~Fanguescy 1200 DEOMNE MMz ~

.~un|m ~1200 dBm Puuk Envatupa Puws

~Dights! Gain o a8

~List Mode an -

[ Baseband rode Al -]

> Hasebaed Cosfiguisan

- | 2050 heewv )
B Us Listmwae. O Total Ihesaalt Couur: 1

Fig. 80: Settings for the interference signal, example 1: with two basic front ends, routing to RF30UT.
c. Load the waveform:

Baseband Mode = ARB 2.2 A A gt}
) Zol uwhe} 714 A& Waveform & ZH gt} o] 5§ = E package &= Al 1<) ¥-&
7 A1 3 Waveform = #)&- g th o] A 52 CMW500 o] A 75| of of AR-g-o] 7} gt t):

|_B014 free.wv — Bandwidth = 1.4 MHz
|_B030_free.wv — Bandwidth = 3 MHz
|_B050 free.wv — Bandwidth =5 MHZ
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[mmmm'm | GRF Gen
[Psth List Confparation e
~ Sennario StandAleme ~ J
— Rawting Connector: RFICOM = Conveites: RFTXZ '] _—
— Ext, A, (Outpon 1.5 I8
~ Frequency
—Luvel (AMS) =2580 dBm Fesh Envulops Powet: ~T12.9% alliu
~ Digital Galn 0.00 18
~List Mode on =

5 B, W
“Bate 2010-11- 31604500

"C‘O‘m 15000 000 W2
—Samples 1506400
Level Ofset PAR) 1000 0B
- Peak Offset n09 un
Trigger
Markee
n tinoda () Total Bosult Coine 1

L ——_— C——

Fig.81: Additional settings for the interference signal, example 2: with two basic front ends, routing to RF3COM.

2. Set the downlink and uplink:

Downlink == #RB 7} 100, QPSK 7} 474 & o of 3}a1, Uplink = #RB 7} 75, QPSK W27}
27 wolok Ut F71=, Table 7.5.4.1-1 of] wpe} tF& AREAF =4 Al & o] S 915k
CMW500 | <] OCNG 7} &/ 8} ¥] o of gt

TS 36.508, Annex A, Figure A3 3} o] SS & UE OPEﬂb} 7{ g o] AZAg )
LTE cell & &4 3} ‘3} JUEY IR A28 98 UE A4S AU Attach 7F E Call 9 4%
913l Connect &S 54t

Full cell & Z 9119+ -50.5dBm . & A A o] &Jojof 6t 2 RS EPRE & -81.3dBm & &
4743k T}, Active TPC Setup <> Closed Loop &, Closed-Loop Target Power = -3.7 dBm 2. &
A At} (Case2 9 4 -$) Section 3.1.2 ol A close loop target power 7} o] @ 7] 74 &] =%
Ar o] JFHT

o] 71l Al throughput & =743t} o] oA ol A throughput = 7869.98 kbps = =7 ¥ $laL
ol AAEY B AulFe] 99.82%¢] It ApH o2 o] HAEE Pass 9 Ut
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&0 x off y: -— 40 x off y: -— 48 x off y: -—
MBit/s

0 5T T N 0 O O R
BEII ‘ ‘
40

20

-9500 -8500 -7500 -6500 -5500 -4500 -3500 -2500 -1500 -500
ACK 99.82 %
NACK 0.03 % 3
DTX

BLER

Throughput Bi
i Average 7869.98
e Minimum - 740220
- Maxi... 7884.00

Fig. 82: Throughput results for the adjacent channel selectivity test.

3.4.3 Test Requirements
Throughput R,, = TS 36.521-1, Table 7.5.5-2 Z} Table 7.5.5-3 o] A3z 271 A] Annex

A.3.2 9 A%l AA reference measurement Al '€ 2] | d] throughput H1H] 95% o] o] ] of oF
Ayt

3.5 In-Band Blocking (TS 36.521-1, 7.6.1)

In band blocking < UE receive 11 =2] 9] o} & 15Mhz 3 otoll A @A el = I al#] &= 14
a2 Qe Ay T o] M9l ekl A throughput 2 37l S A Dol digh &4 =18

qh=3) oF gt}
e-NodeB transmitters £ ] &2]g uj In-band blocking 715 ¢] Y}¥H, coverage ¥ $1 &
AaAZA AU (- AN B85 SFS A9 shan)

3.5.1 Test Description

o] Hl~E|A 7H4d 415 % LTE 41591t Test point = UE receive band ] +15 MHz ¢} Yt}
F7E, HHAE ZRIEE Ato] o] Fab 2pol = 7H] t o o] & F .

7Hd U 9 Z(interference bandwidth)> TS 36.521-1, Table 7.6.1.3-1 o] 2] o] 5tk

DA Fue A e $4] F314: + TS 36.521-1, Table 7.6.1.3-1 ol 2] Offset gt o=
Aelgdyrh

I 7 A139) level & TS 36.521-1, Table 7.6.1.3-2 o 4 2] 5o gl ).

UE A% 39+ 2 99 e 2ol o2 Max Power K.t} 4dB Stolol gy,
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Rx Units Channel bandwidth
parameter 14MHz | 3MHz | 5MHz | 10MHz | 15MHz | 20 MHz
Power in REFSENS + Channel bandwidth specific value below
transmission dBm
bandwidth 6 6 6 6 7 9
configuration
BW|nterferer MHZ 14 3 5 5 5 5
Fioffset, case 1 MHz | 2.1+0.0125 | 4.5+0.0075 | 7.5+0.0125 | 7.5+0.0025 | 7.5+0.0075 | 7.5+0.0125
Fioffset, case 2 MHz | 3.5+0.0075 | 7.5+0.0075 | 12.5+0.0075 | 12.5+0.0125 | 12.5+0.0025 | 12.5+0.0075
NOTE 1: The transmitter shall be set to 4 dB below Pcwax_L at the minimum uplink configuration specified in
TS 36.521-1, Table 7.3.3-2 with Pcmax_L as defined in clause 6.2.5.
NOTE 2: The interferer consists of the reference measurement channel specified in Annex A.3.2 with one-
sided dynamic OCNG Pattern OP.1 FDD/TDD as described in TS 36.521-1, Annex
A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1.

Table 35: In-band blocking parameters (source: TS 36.521-1, Table 7.6.1.3-1).

E-UTRA band Parameter Units Case 1 Case 2 Case 3
P|nterferer d B m —56 —44 —30
Finterferer MHz =—BW/2 - <-BW/2 - -BW/2 -9
(Offset) Floffset, case 1 Floffset, case 2 MHz
& & &
=+BW/2 + > +BW/2 + -BW/2 - 15
Fioffset, case 1 Fiofiset, case 2 MHz
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, F|n[erferer MHZ FDL_|0W —15
11,12, 13, (Note 2) to
18, 19, 20, 21, FDL_high +15
33,34,35,36,37,38,39,40, 41
17 Flnterferer MHz FDLﬁIow -9.0 FDLrow -15
to and
(Note 2) FoL high +15 | FoL_ow —9.0
(Note 3)
Note 1:  For certain bands, the unwanted modulated interfering signal may not fall inside the UE
receive band, but within the first 15 MHz below or above the UE receive band.
Note 2:  For each carrier frequency, the requirement is valid for two frequencies:
the carrier frequency — BW/2 — Floffset, Case 1, and the carrier frequency + BW/2 +
Floffset, case 1.
Note 3:  Finwerferer range values for unwanted modulated interfering signal are interferer center
frequencies.
Note 4: Case 3 only applies to an assigned UE channel bandwidth of 5 MHz.

Table 36: In-band blocking (source: TS 36.521-1, Table 7.6.1.3-2).

3.5.2 Test Procedure

A Aol e A S 9 el A& Section 3.5.1, Test Case 7.5 = 223t} A% A Fig.
b [e]

(

iy
o
J {
¢

N
)
olr
=
O
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SR P s N e o | e

Fah Rwlisg
- Sennatin StandAlone *
M kunm: REIOUT qul": nFTXZ -
Ext. Mt (Ounpurt) 0.00 &1
~Finguoncy 12000000000 Mz ~
 Level (IMS) ~12.00 dm Prak Livelopa Vawor
Digital Gain 0.00 40
~List Moda an «
[ Basatand Mode B -]
Bu..nd(auﬁ'“
T m | BB fieewy )
8 L-c.nﬁ!..‘. | istmaedn; OO Tuead fesult Count: 1

Fig. 70: Preparing the interferer signal.

Table 37 & Band 4, Channel 2000(2115MHz)Z} 10MHz th & Z || tj} 3} test point &] < =
KolF a1 )5 Ut} Section 3.1.2 °ll A close loop target power 7} o] @ A 4 ¥ =% A ¥ o]
AT,
Case # - | Interferer Interferer | Interferer | RS UL power DLRB#/
Testpoint | frequency | bandwidth | power EPRE (closed ULRB #
(MHz2) (MH2) (dBm) (dBm) loop) (dBm)
1-1 2127.5025 | 5 -56 -118.1 | 16.3 50/50
1-2 2102.4975 | 5 -56 -118.1 | 16.3 50/50
2-1 2097.4875 | 5 -44 -118.1 | 16.3 50/50
2-2 2132.5125 | 5 -44 -118.1 | 16.3 50/50
2-3 2137.5125 | 5 -44 -118.1 | 16.3 50/50
2-4 2142.5125 | 5 -44 -118.1 | 16.3 50/50
2-5 2147.5125 | 5 -44 -118.1 | 16.3 50/50
2-6 2152.5125 | 5 —44 -118.1 | 16.3 50/50
2-7 2157.5125 | 5 —44 -118.1 | 16.3 50/50
2-8 2162.5125 | 5 —44 -118.1 | 16.3 50/50
2-9 2167.5125 | 5 —44 -118.1 | 16.3 50/50

Table 37: Example test points.

Frequency band ol @&}, Uplink RB = TFEA] 2449 4 54U th 2AHA$ U182 TS 36.521-1,

Table 7.3.3-2 ol /] &1 7453t}

A Al

)

[e)
o] AAE

53

3}et H|AE g

L Test Case 7.3 ¥} 54}

fol

3.5.3 Test Requirements

=74 ¥ Throughput 2 TS 36.521-1, Annex A.3.2 ol g 2] % 3 A, reference measurement

A9 o] Ao throughput thH] 95% o] 4to] ¥ o} o gt}
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3.6 Narrow-Band Blocking (TS 36.521-1, 7.6.3)

UREAQl HAE 273 A& o] 38 =E9 MM 215 sty RB & ol A #HA|
Abetat ) E Fub4= RMC o] i3 A3 352 TS 36.521, Table 7.6.3.4.1-1 o] A 2] 5] o]
01_1:1/]\—4_
PYRE] .

Narrow-band blocking 4 s ©] 1 e-NoteB Transmitter 7} <3} = 74-$- % A Coverage
HLE ol A HYth
3.6.1 Test Description

= o] $8& :=E 9 Section 2.1 S FZ3H ) oo =
—r—’Jr—r, RMC RB U]’doﬂ sk A4 7kS TS 36.521, Table 7.6.3.4.1-1 2 gt} .

e

TS 36.521, Tables 5.4.2.1-1 and 7.6.3.4.1-1 < 112] 89, Band 7 ¢l 3} o] B~ E = 5MHz 9}
20MHz & Zo A S A a1, 2} o) & Z o] A = middle-range 2} ol vk SA gt} TS 36.521,
Table 7.6.3.4.1-1 9] w2} A7) B~ E = downlink QPSK %9} full RB &3 =71, Uplink RMC
A& QPSK ¥ %) Partial RB &% 27101 4] 8| ~E wojo} g},

o] ¢ 4+ Band 7, 20MHz ™ %} % 3} middle-range 39S AF&-& 21 YUt}

3.6.2 Test Procedure

ARHARl HAE 174# AARE fllA = o] §8& =E9 Section 2.1 & FEF ot oo F,
F3}=, RMC, RB &0 t3k A A zk& TS 36.521, Table 7.6.3.4.1-1 & g}, o] djA+=
Band 7, 20MHz ™ % =3} middle-range @S A& AUt}

NS AARE YA o] 28 =E 9 Section 3.1.1 & Fx3Uth AA S 714 A5 AL
Fig. 71 %} o] 74 9 % Qsruith,

'.‘{ General Purpose RF Generator 2 - Generator Q

Path: Routing

----- Scenario StandAlone v
~{Routing "Connectov: RF3COM S |Convener: RFTX2 v
- Ext. Att. (Output) 3.00 dB
- Frequency 665.2075000 MHz ~
~Level (RMS) Peak Envelope Power: —55.00 dBm
'''' Digital Gain 0.00 dB
----- List Mode Off ~
-~Baseband Mode cw x
E-Baseband Configuration
&-Dual Tone
@-ARB |_B050_free.wv
- List Configuration Listmode: Off Total Result Count: 1

Fig. 71: Interference signal settings for the narrow-band blocking test.
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Downlink #RB Allocation += 100, Modulation > QPSK = A A 3}31, Uplink #RB = 75 =
Modulation > QPSK & A3ttt} =712, TS 36.521-1, Table 7.6.3.4.1-1 ]| u}g} t} & A&}
Aol tgk AlE el dS 9138 OCNG & €733} gt

TS 36.508, Annex A, Figure A3 JJr 2ol SS E UE ote L} A o] AZAZF Y] LTE cell &
243} shat, LﬂE%iiJ AAE 98 UE A998 Ayt UE 7} Attach =™ Call A2 S 9] 3l
Connect HES T4

Full Cell th &% %2 3}9]+= -75.3dBm 2.2 A4 gjo} 322, RS EPRE £ -106.1dBm ©. &
A A &}a1, Active TPC Setup = Closed Loop = 18] 31, Closed-Loop Target Power =
16.3dBm 2.2 A4 gt} Section 3.1.2 ol A close Ioop target power 7} o] @ A =4 = =4
A5 o] iUt

o] &gk 279 A 9] throughput & 54 &Y T}, o] o Ao A] throughput > 7870.86 kbps ©] 1L ©]+=
2712 % ¥ throughput thH] 99.83%0l el 3gtujt}. Ax}4 o7 o] HAE = Pass YUt

Over All Relative | Band  Ban
ACK 99.83 % Downlink Uplink
e D0 nel 3100 Ch 21100 Ch

DTX — = : ;
BLER 2655.0 MHz | 2535.0 MHz ,

Throughput [ 3 kBit's | Cell Ban . 20.0 MHz 200MH1
. -106.1 (!Bm./15kHZ]

7402.20
7884.00

=20 dBm

0 low~ 0
QPSK ~ QPSK |
5 8760 3| 4392
7.884 MBit's 4.392 MBit
0%

Fig. 72: Measurement results for the narrow-band blocking test.

3.6.3 Test Requirements

Throughput %4 A3+ TS 36.521-1, Table 7.6.3.5-1 ol 4] 3| %] parameter £} 37 TS
36.521-1,Annex A.3.2 | A] A& 7 A A 7] reference measurement | 2 2] Z of] throughput thH]
95%°] 4ol ¥ ofof gt

1CM94_5k Rohde & Schwarz LTE RF Measurements with the R&S®CMW500 according to 3GPP TS 36.521-1 91



Application Note

3.7 Wide band Intermodulation (TS 36.521-1, 7.8.1)

3.7.1 Test Description

Intermodulation response = 2 7} EE= 11 0| A 9| interferer 41 7} wanted signal Of 3l 7
frequency ZtA & 7tX| 1 e A2 (ideal propagation =741 =7} noise 7} = A2) UE 7t
£ reference measurement Xj = 0| A 8| Xl - throughput data & =412 4= U =X|0f CHsl

HAE = A QL CH
QU™ O| HAE XA A™E, Section 2.1 S & X8LA| 7| HEEFL|C}.

Band 3 O C{3}|, TS 36.521 2| Table 5.4.2.1-1 1} 7.8.1.4.1-1 2 1 2{3}H 0| H|AE X 1.4M, 5M
2} 20MHz bandwidth 0| CHslf E|AE El L|Ct. 2t Bandwidth 0| Cljs A| = middle-range X} < 2t
ML L} EESE O] E|AE = Downlink 215 7F QPSK R R 7411 Full RB & = Z40]| CHBH A St
M3t T} Uplink = TS 36.521, Table 7.8.1.4.1-1 0f| [t2}A] QPSK B = =711} Partial RB &g}
0| MLt

3.7.2 Test Procedure

0| 82 4 7§9| RF Channel € 7}X|= CMW500 € Z @ 2 3tL|C}. 0|+ 0] X 0| LTE signal
0|2|0f| CW signal 1} ARB signal @I 2 7} Q| interference signal & Z R £ 57| |2 L|Ct. O] AL
StLte| B110 S0 kLot

0| oJ| M0 A= Band 3, 20MHz bandwidth 2} middle-range channel O] AF2 E!/L|LC}..

Interference signal Of C{$F M2 Fig.86 0f X}AM| S| Lt2F A& L|LCt.
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7 Gener Purpose BE Generator 1 V32,9 - flase V 3,250 %] oPRs Gen
Path el BMS) . '
—Scenafio StandAlone ~
~Routing Connector: RF30UT * Converer: RFTX2 .
~Ext. Ate. (Outpug 0.00 dB
~Frequency 2097 5000000 MHz ~ Dosoband Offsat DL0D00000 M7
~[Level RMS) | ~46.00 dBm| Peak Envelope Power: 34,59 dB8m
~ Digital Gain 0.00 dB
-~ List Mode Off ~
"ﬂn‘“ ARB -
£ Baseband Canfiguration
thniton S
' Frequency Offset 0.0000000 MHy ~
' Repatition Cantinuous ~
Emnb Name D:\Rohde-Schwarn CHMWD stavweavelorm IGPP Test]_BOSD free,wy
2011190 13041804
PV“” : ‘
r"m wj None
"~ Clack Rate 15360.000 ki
~ Samples 153600 Range: Full Range ~
- Level Offset (PAR) 1141 d8 '
Lmom 0.06 4B

GPRF Gen

—Scenario StandAlone ~
*—M Connector: RF30UT * Converter: RETX4 -
—Ext A, (Output) 0.00 d8
—Frequency 2115.0000000 pHz ~ Pesuband Offsat:
—Level (RMS) ||-46.00 dBm| Peak Envolope Power: 46,00 dBm
?"Nﬂﬂ Gain 0.00 dBt
r-uulm Off ~
-'m‘ and “ oW 2

Ihnlud Coubulln

& Dual Tone

; I.RWOI Listmode: Off  List Count: 1

Fig. 73: Gentral Purpose RF Generator 1 & 2 settings

Downlink -2 100 RB 2f QPSK HZXE M35}, Uplink Al = 100RB 2 QPSK HZT £
MESHL|C} A|CH7}, TS 36.521-1 O] Table 7.8.1.5-1 0f] [t2 M, Ct2 User o] =X} 0f TSt
A[E30| Mg 2|8 CMWS500 ©] OCNG £ 443} Bti|C}.

TS 36.508, Annex A, Figure A3 1f Zt0| SS £ UE QtH|L} {4l E{ 0] HZASL|Ct. LTE Cell &
g3} Std, UE o M2l 7{A CMWA500 0f Attach | =& gtL|C}t. Attach 7 £|™ Connection &
?|5| Connect H{E2 =& LICt
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Full cell bandwidth output power = -84.3 dBm © 2 MM atL|C}. F2}A, RSEPRE 4} S —
115.1dBm © 2 M5} 1, Active TPC Setup 2 Closed Loop 2 4 M5} Closed-Loop Target Power =
16.3dBm S 2 M ™ BtL|C}. Section 3.1.2 = 47| O{E A close loop target power 7} EE2E|=X|

2ot gt

0| =H0f| M throughput & = TtL|LC}.

3.7.3 Test Requirements

=M E| reference measurement 2 4 2] # ofl throughput thH] 95%] o] T of of g},
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4 Literature

[1] 3GPP TS 36.521-1

Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance
specification; Radio transmission and reception;

Part 1: Conformance testing

[2] 3GPP TS 36.508
Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Common
test environments for User Equipment (UE) conformance testing

[3] R&S®CMW500 Wideband Radio Communication Tester Operating Manual

5 Additional Information

Please send your comments and suggestions regarding this application note to:
Jenny.Chen@rohde-schwarz.com or
Guenter.Pfeifer@rohde-schwarz.com

In addition, please visit the R&S®CMW500 web site at:
www.rohde-schwarz.com/product/CMW500
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6 Ordering Information

Please visit our website www.rohde-schwarz.com, and contact your local Rohde & Schwarz sales
office for further assistance.

Ordering Information

Name

Description

Order number

R&S®CMW500

Wideband Radio
Communication
Tester

1201.0002K50

R&S®CMW-PS503

R&S®CMW500 Mainframe

1208.7154.02

R&S®CMW-S100A

Baseband Measurement Unit

1202.4701.02

R&S®CMW-S570B

RF Converter (TRX)

1202.5008.03

R&S®CMW-S550B

Baseband Interconnection
Board (Flexible Link)

1202.4801.03

R&S® CMW-
B570B

Extra RF Converter (TRX)

1202.8659.03

R&S®CMW-S590D

RF Front-End Module
Advanced

1202.5108.03

R&S®CMW-S600B

Front Panel with
Display/Keypad

1201.0102.03

R&S®CMW-B620A

Digital Video Interface (DVI)
Module

1202.5808.02

R&S®CMW-B300B

Signalling Unit Wideband
(Suw)

1202.6304.03

R&S®CMW-KS500

LTE FDD Release 8, SISO,
signalling/network emulation,
basic functionality

1203.6108.02

R&S®CMW-KM500

LTE FDD Release 8,
TX measurement, uplink

1203.5501.02

R&S®CMW-KS550

LTE TDD (TD-LTE) Release
81

signalling/network emulation,
basic functionality

1204.8904.02

R&S®CMW-KM550

LTE TDD (TD-LTE) Release
81
TX measurement, uplink

1203.8952.02

R&S®CMW-KS510

LTE Release 8, SISO,
signalling/network emulation,
advanced functionality

1203.9859.02

R&S®CMW-KT055

LTE,
CMWrun sequencer software
tool

1207.2107.02

R&S®CMW-Z04

Mini-UICC Test Card,
supporting 3GPP
SIM/USIM/ISIM/CSIM
applications

1207.9901.02

R&S® CMW-Z05

Nano UICC Test Card,
supporting 3GPP
SIM/USIM/ISIM/CSIM
applications

1208.5651.02

1CM94_5k
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[/ Annex A

o] A& =4 9, Calldrop == 5713} (Synchronization) 2 7ol o3k 2] AFato] ojj 3k A w o)
23& F2 dFyh

7.1 Precautions for the ON/OFF Time Mask

OFF power ZH & Mztd| 817| 9|8l A|, R&S = Reference Level 2
UE(PUSCH/PRACH/SRS 0On)Q| Peak Power +2 2 MM} Z F=HetL|C} OHek OFF
Power 7 CMW500 2| dynamic range £ HO{ HCtH, 0|2 EE = QI

III>
I
o

7.2 Automatic testing with CMWRun

CMWRUN & A EHAE S 93t 71 2JA 9] g AESLAME AFL A7} FA S 4= gl AT E 9o
ZHEZ UL R&S = 0] S8 L-E Ao RE HAE FAo]2d g3t A S 9 35}o] 3GPP
TS36.521-1 ol wh2} A4 ¥ LTE3GPPTestv9.3.dll & A &1 o).
B 2E %93 24 duol el s o719 Pk
% LTE 3GPP T536.521 Configuration | 7 52|
Settings Testltems
s Emm PR e T IS [#-[]6 Transmitter Characteristics P
UE Category 23 |5+ P_classmax User Configed Channel (7) [2-[¥]7 Recsiver Characteristics F

-[¥]7.3 Receiver Sensitivity Level

- 7.4 Maximum Input Level

-[¥]75 Adjacent Channel Selectivity
-[#]7.6.1 Inband Blocking

- 7.6.3 Namow band Blocking
..[¥]7.8.1 Wideband Intermodulation
=18 Peformance Requirsment
-[C]8.21.1.1 FDD PDSCH Single Arter
195857.... | 19965,... | 195975,... | 20000,... | 20025,... | 20050.... -[718.2.1.1.1_1 FDD PDSCH Single Ani
-[718.21.21 FDD PDSCH Transmit Div
-[718:21.21_1FDD PDSCH Transmit [
-[]8.2.1.3.1 FDD PDSCH Open Loop !
-[718.2.21.1 TDD PDSCH Single Arter
-[C18.2211_1TDD PDSCH Single Arv
-[718.2221 7DD PDSCH Tranemit Div
-[718:2221_1TDD PDSCH Transmit |
-[]8.2.2.3.1 TDD PDSCH Open Loop
=-[]9 Reporting of Channel State Irformatiol
-[]9.2.1.1 FOD CQI Reporting Under £
-[]9.2.2.1 FOD CQl Reporting Under AL
-[19.3211/93.21.1_1 FDD CQl Rep
-[7]9.2.1.2 TDD CQI Reporting Under £ i

18373 TOR FO Demebime | A F
4| 1 5

Band Test Channel Chanmel Chamnel  Charnel  Chamnel  Channel
14MHz 30MHz 50MHz 10MHz 15MHz 20 MHz

m

m

:Emmqmmhumﬂ

1 e T =
|

= | =t
La | M

=t
o

-
1]

-

i | » | Interferer Setup for TC7.5, TC7.6.1, TC7.6.3 .. |

[ DUT Pouwer Cycles... ]

[ ok || Cancel |

Fig. 747: Configuration window for 36.521 tests in CMWrun
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LTE 3GPP V9.3 Test Cases: According to User Configuration

S EE T o0 Vi M e AR T RO 1 T Wb, ] vl (LT

(R Ta1o0 Vcton Mg wle (VWA 1ot PATSCH & Bogalit
PUSTH EVAR BULCH 9750 £W J0MME ULPOwwr 20 JBre T 10 0V8_ U LoV, 3 ]) B Faiied
TPUSOS EVAA DAIS: @O Y9000 200 20 A2, UL fower 23000 OFDC 1598 _Foa Lo )ul - Faiinin)
IPUSON EVAR @ULCH M050 5307 20 A2, LLFwer 23 28 UP3Y, 16 RE_Pecreing (34! - Foariit)
(U O EVAR DASITSE @0 L0H 3000 S0 20 MG, ULFowsY 23 B QPR 16 RE_Pas el 2y - Pate00
[PUSOH VAR QULCH 1A £ N0 MNZ, ULFowes 23 a80 CREX 100 58 _Pos v n - Fainiae)
WMM&Q ALK S50 B DA, Fower 2 aBm GRS 100 8P nry » Pt
nmum@u OIS0 B 0 MMZ, LALFowe: 1) B SIERET R 2 ) - Cyaea
mummg\m 00 BN MM LA Fower 23 0Rm QL 18 FR_ForL o 35)] - Py
IPASCH EVAE @A C 5750 33 X0 MM, L Fower 1) 30m 0, 18 FR_F e -4 L8 - Paaad
mmm,.u‘w IA50 B 0NNz, LN Fower 1338 OO B RE P G )il| - Faremat
IPUSTM VAR @LCH 29950 S 20z, UL Fower 23 clm Q18 100 R8_Pox L.OW) | - Pacaa
SPUSON EVM DMIRS: @OV 26450 AW N MWz, LLfower 2120 Q16 100 8 _Pon L0V, lil‘, - Tariad
IPAISC DVAR @ULCHY 33950 20 20 Az, UCPowwr -26.3 20m DN 10 IV _For W) w112 23| . Puind
[PUSCN EVMDMIS: QULCHW 39430 I3 20 Az LLMower -26.3 cBm CrE 10 70 _Pus L0V -T2 :lfl - Peoed
{PUSCNEVAR @UCCTY 33450 210" 20 ADLL, ULPwer -20.9 28m GREK, THOVD_FEs MM w1120 4 * Favond
PUSOS EVMDMITS: @ULOH 39700 20 20 M2 LR 208 o GPaK T1ED, "uH?f -1 .‘"; * Faned
{PUSOS EVAR QULCT. 20700 S8 20 M2, UL Ower -6 8 atvo LR L) an - L e
LW, 115 317| w| P
125 =l - Fa0i00
o w128) 19| * P
O, 1B (RE_Fre HG- 125 10 - Savaam)
1 IR AEFR Fre g <19 )| * ]
ﬂmkﬂ&@n.. W% B9k 20 ML, L Fover - M\»v 1A 100 R0 _Fos LW <129 Th » Panan)
@INCW W00 S NTAH2, LA Fowwr -0 8 S Q1A 100 RR_Posd OV 2129 3l - Faoumd

Fig. 758: CMWrun measurement result report example
DUT Power Cycle &S +2H 3179 22 #4448 2 F dsyth

TkoF idle mode (Keep PRC Connection = H] 24 8}k A El)) 7| &4 31 5 o It} p-max
change, NS change “12] i1, & open loop power test parameters 7} RRC Idle Z. =9l A4 ¥ 74
7Fe @tk o] wi= DUT Power Cycle ©] E 8.38}4] 54t

7FeF DUT 7} RRCReconfiguration & #] €18t aL A4 B} ] o] 9lt}d, p-max change ~12] 3L, NS
change 7} RRCReconfiguration 2} 4 S §3] RRC Connected E- =9 A 7534t} o] 2] gt
7o BE gl A A H A gFevhe HS s A8 vy

Power Cycle o] T}2 oj# o]-f-ol o]&f & 2 5t} automation o] &}7] ol B.o %] A3} ho]
A" 2= 91T},

DUT Power Cytles a2 _
Power Qretes IW AT Hoden Comnsns - l
OUT Suppans RACRecomiguaton for SIB change LTE PW 52030 A 0
[ Keap AAC Connection ( LTE FW >« 21.20) l
Frequsncy Change {Bing Handovw | { Biod Handover and FF OFF Command AVCRIN-
Operstrg Band Change | Bind Handovme ¥ | g ory sported bor Wet cher OFF joe} 5000 ;
BandWath Owrge [Redrecton | LTE Frremnee 2130
Adanaiin —— = REONCommand  AT<CRUNet
i e |
Estemal Power Sucoy
Adorrasen
oot .| < Onfont > I Atonaton tc,‘;'mﬁ W T S —
Voksge Setip Commend  VOLTAD Custanoed Tostolan for Fower Cycle
Curert Setup Command CURR 30 REOFET » (28 |
Oupd ONCommend  OUTFON O \DATACNWh Fles\My Test Plans'power_off stp
Output OFF Command OUTP OFF
AFON Tesplsn | Erowse .
Power:, 3 5000
1 deley fre3 DODATACN WS Rles'My Tax Plans '0ower_onostn
Lok |

LTE3GPPTestv9.7.dlI7} LTE3GPPCustomilze.dll©] 20123 o] Releaseﬂ Ay
LTE3GPPCustomize.dllo] A += A}-8-2}7} user defined bandS X 3510] L& HAE 7oA~
257 testpointoll A 3 & = QL5

LTE3GPPTestv9.7.dII-& 3GHz o] ol Fuk e ok = 2] A3y,
LTE3GPPTestv9.7.dllol A+ Chapter 8/9] &t B ~E % E3t= A9t}

F719] dilE-2 LTECallSetup. dIITJr kA A-8-5 Yt} Scenario, Network parameters =
LTECallSetup.dlloll A 2 &3] A3 ¥ of oF gt}

Al CMWRuUn A E ¢ o] &= Rohdes & Schwarz Glorisol| 4] th-& WS 4= 9151t} :
https://extranet.rohde-schwarz.com/live/rs/extranet/

1CM94_5k Rohde & Schwarz LTE RF Measurements with the R&S®CMWS500 according to 3GPP TS 36.521-1 98


https://extranet.rohde-schwarz.com/live/rs/extranet/

Application Note

KT055 software option-> LTE3GPPTestv9.7.dll3} ©] £]¢] LTE test dIIES 2 3 317] ¢4
g 3o}
= H .
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About Rohde & Schwarz

Rohde & Schwarz is an independent group
of companies specializing in electronics. It is
a leading supplier of solutions in the fields of
test and measurement, broadcasting,
radiomonitoring and radiolocation, as well as
secure communications. Established more
than 75 years ago, Rohde & Schwarz has a
global presence and a dedicated service
network in over 70 countries. Company
headquarters are in Munich, Germany.

Environmental commitment
e Energy-efficient products
e Continuous improvement in
environmental sustainability
e |SO 14001-certified environmental
management system

150 9001

Regional contact

Europe, Africa, Middle East

+49 89 4129 12345
customersupport@rohde-schwarz.com

North America
1-888-TEST-RSA (1-888-837-8772)
customer.support@rsa.rohde-schwarz.com

Latin America
+1-410-910-7988
customersupport.la@rohde-schwarz.com

Asia/Pacific
+65 65 13 04 88
customersupport.asia@rohde-schwarz.com

This application note and the supplied
programs may only be used subject to the
conditions of use set forth in the download
area of the Rohde & Schwarz website.

R&S® is a registered trademark of Rohde & Schwarz
GmbH & Co. KG; Trade names are trademarks of the
owners.
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