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1 Introduction

The R&S ®CMW5009] signaling®} measurement solution2 TS 36.521-1 for 3GPP Downlink
Carrier Aggregation(DL CA) AH 0] [}-£ transmitter 2} receiver H|AE 0| AF2E 4= S L|CE ©]
Aol 4] =CMW500 LTE callboxll 4 3GPP TS 36.521-1 V12.2, Clause 7°l| }£ Release-10
DL CA measurementsS O] H A =X SI=X|0f Ci St L 22 step-by-step guideS 53 A

= YUt} V12.2 0| A= DL CAO| Ci3t transmitter test7} A 2] ¥ o] 1 =] k51Ut 317] 2] A2
CMW500 9ol 3.2.805 7= o= skl SlFyth o] £4= A2 Fol7F A5 1o
et ol E oA Pt

o] & =E (AN)E= 7|& A& FUW 1CM94 “LTE RF Measurements with the R&S®CMW500
according to 3GPP TS 36.521-1” |4 R10 o] 3+ &S F71=2 At 3 v d
kA, CMW500 o =&l th&k 7] 7ol th gk o] & 913 1CM94 & Slol B A d A%
=gy},

o] Aol A Etar 9= B2~ E=spectrum analyzers Wilters o] ¢] 5 AH|E A Q 2 314
A= H2REZ Ak o] 9l Spurious measurements, transmitter intermodulation, ~22] 31,
out-of-band blocking¥} & HAEES M g0 UKX| LSL|CH F714 <1 )7k 2 a3

Bl 2B th3 715 of F-of] tis A= 3171 2]CMW customer weboll A 2 2 CMW500 capability
listE €2l kAl 7] vy ot

https://extranet.rohde-schwarz.com
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1.1 Understanding Test Case Suffixes

3GPP TS 36.521-1 || w2}, DL CA ol th &t 8] ~E Alo] ~= R8 o] H]uLato] H AL ‘A’ 7}
Tt o] AmlAL o] 9fell, o 2] CA el thet 2 flalA F7= gdo] d e gyt 3GPP
TS 36.521-1V12.2 ol A AE-5] = 842 V112 of= th2n &1v| e} o] gt

1’ — Intra-band contiguous DL CA and UL CA

.2’ — Intra-band contiguous DL CA without UL CA

.3’ — Inter-band DL CA without UL CA

4’ — Intra-band non-contiguous DL CA without UL CA
A A 719 ZF S-Sl tigt HI2E A= 5 U] wiel, 4719 7 ¥
S8 =EAANE A, 2 type ol thall The 27l0] IS Aol w2 A

i
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i
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1.2 Understanding Bandwidth Class

Age A o Z o] A& (ATBC-Aggregated Transmission Bandwidth Configuration) 2§+
physical resource block (PRB) ] =2 A4t}

CA bandwidth class = |t 2 23§ 7153 ATBC 2] =33} CC( component carrier) 2] &
A A st YFH T

o] ¥ class 52 R10 ¥} R11 ol Al Ao Yt}

Class A: ATBC < 100, maximum number of CC =1
Class B: ATBC < 100, maximum number of CC = 2
Class C: 100 < ATBC = 200, maximum number of CC =2

H 2~ E %712 bandwidth class ol w2} t}¢F3}m, 53] intra-band DL CA ¢] 797} 154 o

1.3 Setting Up Downlink Carrier Aggregation (DL CA) Mode

2DL CA H|~EE 934 = F 7l 2] B300B (signalling unit widebands) 3} = %1 & 2} KS502 (FDD) /
KS552 (TDD) 18] 1L, KS512 A X E o] F-40] 2 Ut} Chapter 8 3 9 = |~ E 17|

A M = F71H4 o 2 F 7l €] B510F(fading boards) ¢t KE100, KE500 ~L2] 31, KS520 43 E 9] o]
el &gtk 3DL CA 54 = #1814 += 371 ] B300B sh=4o] 7} 4 2 gt

1.3.1 CA Scenario Selection

Zajol A DL CA & &4 3} 317] $138 4, Signaling Configuration 3} ol| ] Scenario S 4 & 3] o}
gt} ol 2o A= 2 7 2] B300 &4, 4 71 ¢] TRx board 22] L 2 71 ¢] fading board 7} ¢l
74 $-ol CMW500 ol A A 8 7153+ Scenario 2 ¥.o] F1L QU th B8k A4l ) 9]
st=go] e A E o] Ao whebA 3] Wl T A= HolA] &S dFHTh
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¢ PCC SCC1 ]

Path: Scenario

----- |Dup|ex Mode || FDD ~ |
|5cenarm || 2CC CA -4 RF Out -
1 Cell - 2 RF Qut -

1 Cell -4 RF Out

1 Cell - 1Q Qut, BRF In

1 Cell - Fading - 1 RF Out

1 Cell - Fading - 2 RF Out

1 Cell - Fading - MIMO4x2 - 2 RF Qut
2CC CA -7 RF Qut

2CC CA - Fading - 2 RF OQut

2CC CA - Fading - 4 RF OQut -

Fig. 1: CA scenario selection.

e 2CC CA-2RF Out: 2 7ll¢] component carriers (CC)”} SISO (TM1) %=+ single layer
beamforming (TM7) A1 3 & A5l 2= 5 7H9] RF channel & 7FAl &= #8171 449

e 2CC CA-4RF Out: ZF CCs 7} SIMO (TM1), transmit diversity (TM2), 2x2 MIMO (TM3,
TM4), single layer &=+= dual layer beamforming (TM7, TM8)= $413k= B, 4 7l 9] RF
channel & 714 &= A1) 7F 244,

e 2CC CA —Fading — 2 RF Out: Fading profile ©] 2CC CA — 2 RF Out scenarios 1| 4]
g4 3} 71538 2= Fading board 7} 2 8.3}, internal fading profile < €44 3} 317] 9] 3l
KE500 /o] 875,

e 2CC CA - Fading — 4 RF Out: Fading profile ©] 2CC CA — 4 RF Out scenarios I 4|
g4 3} 7153 2=, Fading board 7} & 2.8}, internal fading profile < 2433} &17] ¢ 3}
KE500 &A1 o] 874,

SCC1 tab 2] - CA scenario & A &31d A5 2 A3tg Y}

Secondary CC1 (SCC1)°ll thal A48 ¢34 SCC1 tab & A& s oF gt} o] tab > Primary
CC (PCC)S] A4 s ¥} frAFH T,

Scenario = LTE Cell ©] ON A& o] A1} OFF Abefjol] A 7k M el o] 71531, o] A S mobile
phone ©] CMW500 ©] registered & 12 1} 3] A 0 & FA] T o] A o] E7}agt)

Bl ~EE 93] 4= 4 71 9] RF channel & 7}4i= CMW A8 5 AH8-35141 4 AUt 2 719 RF
channel & 714 & 1] & A}&-3hthdH | & receiving antenna = A1 55 B 7] A 95
splitter 7} B 2 3}, o] -0l = £| 5 splitter A}-&-9] u} £ attenuation #k= X438 F=ofoF T}

1.3.2 RF port selection

CMW500 ZH] o] Advanced RF frontend(H590D)7} 91 th¥, PCC ¢} SCC = A & U2 RF
Convertor = A}-83}] %< 3l RF Connector o| 4] $413 —’F 15 Yt} External Attenuation k2
ME R dA o] 7hs e

2CC CA - 2 RF Out scenarios & A 85}, 2] o] 7] 2 42 PCC ¢} SCC 9 tjslA RF1ICOM
port & AH&-$HH o
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2CC CA - 4 RF Out scenarios & A B3}, An] 9] 7] 4748 PCC 2] 7 -9- RFICOM ¥}

RF2COM & A}&-3}aL SCC 9] 2 $- RF3COM I} RFACOM & AF8-3u t},

Combined PCC/SCC OPEﬂ U7t A1 4 E = DUT 2] 49 317] Z138 ol A A A8k RF port A % o]
FZE Ut} RFICOM 2 DUT ¢] Tx/Rx antenna ©l| 1724 5 o] of &}, RF3COM < DUT ¢} Rx

antenna ol 9434t}

| scct | +PCC scat
Al ettings/RF Output (TX/External Attenuation Path: RF Settings/RF Output ('I'X)fr_lxlema\ Attenuation
—Duplex Mode EDD ~ Duplex Mode FDD
~Scenario 2CC CA -4 RF Out - Sesher Zecich RO E
~Enable Speech Codec O SCC Activation Mode Auto v
&-RF Settings e mSmSm—S— Enable Speech Codec O
E1-4RF Output (TX) Out1 Out2 G-RF Settings
Cannector RFICOM - RFICOM |- & [ G Qut1 Outz
Connector RF1COM i RF3COM ®
Converter RFTX1 ~ RFTX2 ~ a — —
onverter = =
[External Attenuation [[1.00 uB| 0.00 dB :
.External Delay Compensation 0 ns External Attenuation 2.00 dB 0.00 dB
REI RX y b External Delay Compensation 0 ns
g-RE Input {RX) I &-RF Input (RX) In
Connector RP1COM |~ Connectar RFICOM |
oy RERXi] o Converter RFRX1 -
- External Attenuation 0.00 dB External Attenuation 0.00 uB
External Delay Compensation 0 ns External Delay Compensation 0 ns
a: PCC RF port configuration b: SCC RF port configuration
s e e e e s —
- —
= |
[ &) v
=] | AD
Nl 4
(=] o =) 3
[ N . 2
: 8.8,
= d ab.. ( @.____ Ant 2
=
e Ant

c¢: Connecting the CMW500 to a CA DUT with a dual-antenna design
Fig. 2: RF settings for PCC and SCC and the connection setup between CMW500 and DUT.

o] & =E=DLCAJ 3 HAETHS AHgyt) 2ok DUT 7} UL CA & A Y38k 4%,
SCC1 ¢] RF Input (Rx) F-&°] PCC ¢} th2 RF Converter = 7 = o] oF gt}

1.3.3 SCC Settings

CMWS500 9] LTE v3.2.80 & ¢]|0] o] A= %<1 &} Duplex .= 7} AH&5] = 3 PCC 9} SCC /] -
Z=ol| ti gk Al §ko] §ls5 Utk SCC €] band, channel, bandwidth ~.2] 31 connection type < SCC
tab o A A A o] 7}y,

SCC1 Configuration page 4], SCC Activation Mode & ‘Auto’-} ‘Manual’ 2 4 &t} 7] &2
AR ke ‘Auto.” UL T

qkek ‘Manual’ S % 8 gl thH, SCC on /off, SCC add / delete RRC “12] 3, SCC activate /
deactivate MAC A& 502 dAs| o ﬂu]\:} Fig. 4 9} Fig. 5 = o]ol] tlgt HED A5
B S dFyh Troubleshootlng o] A& Al ¢fstale ‘Autod & AHEE & WY T

SCC Activation Mode £ Cell ON == Cell OFF Ao A v Wl A o] 753U}, o] AA &
DUT 7} CMW 9| registered =] ¥ 3] 43_04; 7w o] W7 o] BE7Fs T

Throughput o] ]t | =~EE A|2}817] Aol SCC 9] state = “MAC Activated””} =] o] oF 3t T},

Fig. 3> SCC 7} connected ¥ 7 -2] LTE signaling 3}-& X.of =11 915 Th
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® LTE Signaling 1 - ¥3.2.80 - Base W 3.2.40

(" Connection Status

Cell

5 Attached

Connected
MAC Activated

Packet Switched

RRC State
| SCC1 State

Ef\rent Log
PASCC1 State 'SCC MAC Activated'

[ SCC1 State 'SCC RRC Added®
K.SCC1 State 'SCC On’
06:10:08 {f State "Attached"

Eﬁ:ﬂ]:l]?ﬂ EPS Default Bearer Established, Id 5

5:10:07 @ RRC Connection Established
5:01:56 ) State "Cell On*
NA-N1-3A 8 Sionaling | Init Starton

UE Info - O
IMEI 356432052226698
IS 450050123456063
Default Bearer IPv4 address IPvi prefix
Bt (ims) 192.168.48.129
Dedicated Bearer TFT Port Range
1 3

LB |

PCC SCC
Operating Band  Band 5 ~ FDD

Downlink Uplink
Channel 2525 Ch 20525 Ch
Fraguency 881.5 MH:z 836.5 MH=z
Cell Bandwidth 10,0 MHz * 10.0 MHz
RS EPRE -83.0 dBm/13kHz
Full Cell BWW Pow. A7.2 dBm
PUSCH Open Loop Nom.Fower —20 dBm
PUSCH Closed Loop Target Power —20.0 dBm
Connection Setup
Sched. RMC -

Dowenlink Uplink
#REBE a0 -~ a0 -
RE Pos./Stat RE  low - 1} low ~ 1]
Modulation QPSK - QPSK -
TES ldx f Walue 3 4392 G 5160
Throughput 3.953 Mbit's 5.160 Mbit's

Fig. 3: SCC activated.

SCC SCC
On add RRC
1. 2. . 3.

Fig. 4: SCC manual activation process.

SCC
delete RRC

SCC
deactiv. MAC
3.

1. 2.

SCC
activate MAC

5CC
Off

Fig. 5: SCC manual deactivation process.
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1.4 Generic Setup for DL CA

1.4.1 Physical Cell ID

36.521, section 7.1 o] W=, P-Cell o] th3}F Cell ID = 0, S-Cell o] T3} Cell ID = 1 o] AF-&5 U}
o] A& physical Cell Setup oFgo] $ X3t} LTE v3.2.80 ¢] 7] AL ~30] @ FA}E
mek A o] glF YT

E-- Physical Cell Setup

----- DL Cell Bandwidth 10.0 MHz |=| #RB Max: 50
~{Physical Cell ID |[1]

----- Cyclic Prefix Normal -

----- Sounding RS [SRS) l

H-SRS

E-TDD

H-PRACH

Fig. 6: Physical Cell ID setting.

1.4.2 OCNG

EE DL CAHI2=E a4+ OCNG 7} &4 3} & ofoF gy}, o] AL Downlink Power
Levels o} glol| Al g1 ¢] 7}53hw, PCC 9 SCC ol tisl] &4 s}&]of oF gt}

B Downlink Power Levels

----- RS EPRE —85.0 dBm/15kHz Full Cell BW Power: 57.2 dBm
----- PSS Power Offset 0.0 dB

----- S8S Power Offset 0.0 dB

----- PBCH Power Offset 0.0 dB

----- PCFICH Power Offset 0.0 dB

----- PHICH Power Offset 0.0 dB

----- PDCCH Power Offset 0.0 dB

~|OCNG |[F#]

Fig. 7: OCNG activation.
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1.4.3 MIMO Settings

MIMO Settings & Connection category °ll ¢ X gt} B|2~Eo] ¢kA], &1}lE Transmission
Mode ¢} DCI Format ©] 417 =] o] oF g1t}

Chapter 7 2] Receiver characteristics |2~ E oA = TM1 o] A& Yt} Chapter 8 2} 9 ol A &,
Z} test case ‘& A A o] Aolstn g, /A o= glo] I g gt}

E-#MIMO Settings

---- Transmission Mode ™1~
--DCI Format |18~ |
----- Antenna Configuration 1| =2
----- Transmission Scheme SIMO

eNodeB Instrument
Antenna

Stream 1

(Codewvord) 1

----- Graphic

Layer Mapping
& Precoding

Fig. 8: MIMO settings.

‘2CC CA - 2 RF Out’ scenario 7} A 8 ¥ $1thH, TM1 ¥} TM8 ¥ 2| 4 o},

CMW ©]l DUT 7} registered 7} =™, Transmission Mode ¢} DCI Format ©l %+ ¥ 7-& Duplex <+
Scenario A Aol w}g} Al gt Yth. weba, DUT 2 Y-S #7] Aol Duplex 2} Scenario £ % 4 3]
AAstd A3y
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1.5 Throughput Measurement

[5 cnw
@ LTE Signaling 1 - ¥3.2.80 - Base V¥ J.2.40 - RX Measurement ; E ‘ LTE

Extended
4 i - BLER

+0 off .

Mbitis Throughput

B @ Overal

4 Overal PCC
41 5 Overall 500
Iax. Possible

Subframes

-gs0  -800 -850 -GO0 7S50 YO0 -GS0 GO0 -S5O -500 450 400 -350  -300 250 -0 150 100 -50
| Over All Owver All PCC | Over All SCC
Relative Absolute Relative Absolute Relative Absolute

ACK 100.00 % 2160 100.00 % 1080 100.00 %
MACK 0.00 % 0 0.00 % 0 0.00 %
DTx 0.00 % 0 0.00 % 1] 0.00 %
BLER 0.00 % 0.00 % 0.00 %
Throughput Relative Relative Relative
Arerage 100.00 % 100.00 9% 100.00 9%

& Minirmurn

“haximum

214007 1200 2160 =
@ EES Attached ® s Bce stae: MAC Activated

RRC State: oni 200

Stop

Condition ... FIHTIEG -

Repetition ...

Fig. 9: Extended BLER (throughput) measurement result.
CA throughput =% 3} R8 measurement $}H 2} A}, Overall, PCC 12| 31 SCC

tab 14 AT A3 Blo] AT AE AAE Hlelr] 914 7t tab & Fea] 1A
Hhgh o),

1.5.1 BLER Error Ratio Calculation

1.5.1.1 Error Ratio Calculation for Receiver Characteristics

TS 36.521-1 Annex G.2. o] W=/, CA ol g =41 A5l gt error ratio (ER)<> (NACK + DTX)
I (NACK+ DTX + ACK) 2 F A 5™, o]&= G.2 9 Fojd 748 7|Hte = g},

ol 2] &l i3k &> CMW500 ¢] LTE RX Meas. Page > Extended BLER > Config 3} o] 4]
al7] 293 o] A el Jhs syt 7] 2 A AL YNACK + DTX) / (NACK+ DTX + ACK)” 1t}
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"% LTE BLER Configuration

Path: Extended BLER/Error Ratio Calculation
E--Extended BLER
----- Repetition SingleShot ~
-Stop Condition None -
‘No. of Subframes 1200 [ Stop Condition '
Error Ratio Calculation " (NACK+DTX)/(ACK+NACK+DTX) ~ J None - feu
- Confidence BLER ected
DTXAACK+NACK+DTX)
e o T

Fig. 10: Error ratio calculation formula.
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2 Receiver Characteristics

2.1 Generic Test Description for Receive Tests

Table 1 o] @713 41 B2 ofe] 9152 o] -8 o] 4] 4% I th CMWS00 & F 2 <]
upeh Al g A S A °J?‘“4‘:} A qE o] HlAE S-S 9]} filter L} spectrum
analyzer ¢} 22 An| 71 D gl o] HE S8 LE AL A WS Hojur g o7 -
TAE A gHUTh o8 HAE Sof tiafa] gele] F 3t 799l = Rohde-Schwarz ol 4]
A& = & pre-conformance / conformance test system ol o3t W &S 3| X H 2] 3¢
Al Al o] F-8 =gy

Table 1: Receiver test cases described in this application note.

TS 36.521-1 Test case Additional generator required
Section

1 7.3A Reference sensitivity level for CA | No

2 7.4A Maximum input level for CA No

3 7.5A Adjacent channel selectivity for Yes/ LTE Signal(4TRx required)

CA
4 7.6.1A In-band blocking for CA Yes/ LTE Signal(4TRx required)
5 7.6.3A Narrowband blocking for CA Yes/ CW Signal(4TRx required)
6 7.8.1A Wideband intermodulation for CA | Yes/CW & LTE Signal (4TRx
required)

o] oA A== A )3t slH-2combined PCC/SCC antenna £ 714+ CA_3A-5A (10M
+10M) DUTE 7] 2.2 Al Fg Ut}

2.1.1 Interference Description

7.5A, 7.6.1A, 7.6.3A 18] 1L 7.8.1A o] tJ3} H|AEZ 934 += LTE signal o] 2ol F7}4 <l
interference A1 5.7} & 83}, 2 8 3t interference 21 3 & A A e W & ol ] 7}A] 7} gl& Y o)
o 2 £ R&S®SMU/SMW/SMBV ¢} 78 915 Generators AH-&-3F= #H o] 95U th v
feroe = 94 Ak o] AFE-S 9] 517] 918 CMW5009] third RF channel2- o] 83} interference
AT E QA= v o) 9)\;1/]1:}‘

2710l A v g CMW5002] W5 generatorS AH-8-317] $] 34 =, 1] 2] scenarioS 2CC CA —
2 RF Out'= A A s oFwt 715 g th. o] Ao A vk 3 &) 28] 2 4 & RF channel=
interference 213 A Aol AL&& 4= QF5H Y o] 459 /\}J‘—LZ}“ LTE 2135 ¢} interference A1 5=
171 91&l Combiner7} 2 &.3}aL, o] {# ofifz} tﬂ@r% 235 7 DUTY 441 SHe U=
BUF7] 94 splitter’} Z gy}, =~ 01] w2 Power”} DUTA T4l S|yl S0l =
A== CMW5000] Al 8+ o] u}2 % A 3 RF attenuation 34©] E%EMO]: . o] st
A]tell gk ol Al 7} Fig. 110l By x| a1 F Yt} 1A 9 o] A3 PCC9F SCCo| e Y7}t
] Gl = A 8H A sy
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{i|C Coono®

Fig. 11: Setup for testing with an internal interference generator.

7} "] 2~ E 9] interference 21 5ol o 3F 2} A3k A& A g~ E 3o A A gt} Test case
7.5A%} 7.6.1A9 T gk H| A EE 9|84 = CMW5002] GPRF generator (ARB mode) & A}-&-3f oF
stobs 1S 719 skA 7] vhty ), o] Ee th= 9] ARB - ¢] I 8 3tk 9w Utk F7HE,
AHEAL 5L @] ol A ALE-%] 3= Combinerel] wHElA] cable-lossell df gk 12.go] o] o] %] of
sto R old Ulgt Fo & Feg =y}

7.8.1°] 3t Y AEEZ Y A= 2 719 interference Al &7} 2.3t} s CW Al S o] 1,
= dlubE= ARB A1 QU ) o] & 2 719] interference A1 5.9} LTE A& & 4 7)o RF A1 &7}
Ay wlofof gtk ojm Ut} whebA], 4 7 o] TRx AY & 7F CMW500 ®FHol o] HIAEE
T4 5 dFYT

717} 2] CA configuration®ll ©2 Interference 21 & ¢ o &t 314 A B.3= CMWRuUn2] Demo mode
T AA A8 Al gele] s

2.1.2 Uplink Power Settings

T2 H 4B 3l dutA el wEo A=, “Transmitter = Clause 6.2.5A ] A2 = Pcwmax L
== Pomax Lca HTF 4dB WA A A wojoF eyt el W A8l Q5 Y T Povax L & DL CA &t
A A3FE DUT o] 21851, Pomax L ca & DL CA ¢} UL CA 7} A1 95 += DUT o A&t}

DL CA " A 93} DUT 2] 7%, UE transmission ©l| th 3} uplink power ol th 3l A4k & R8 ¢]
Q7 243 Zdgr} CA ol th3l TS 36.521-1 receiver H A~ E ¥ XE band, uplink RB 2] 529
3 A] TS 36.521-1, Table 6.2.3.3-1 2] 1dB Maximum power reduction = T+=3H T}, Pemax L

+ additional maximum power reduction ©] -8 %] 2] 2= t}H 22 dBm (= HPUE ] 79 30
dBm) Y1)t} TS 36.521-1, Table 6.2.2.3-1 €] Notes 2,5,6 & %] &3} %] @5 T}

UL CA &= A3} DUT 9 7%, TS 36.521-1, Table 6.2.3A.x.3-1 2] Power reduction ©]
g8yt (x 9 4 section 1.1 2] DL CA & W8S Fxgyo}.

DL CA ¥+ %] &} DUT 9] 7-9- 1CM94 | 15¥ 31 % 7 close loop power A4S AF&-3 U T
Close loop power A& 7j2]o] F3}=7} f < 3.0GHz €1 7§~ (Povax_L — 4 —1.7) o]z, 7} 2] o]
F347} 3.0GHz < f < 4.2GHz 91 3 $-(Pcmax_L — 4 — 2) Yt}
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2.1.3 Filter Coefficient Setting

Filter coefficient 22 & & Al H|AEJ] taf fc8 2 AATgYT) o] AAHL s}7] 33} o)
Connection o] A ¥ 7 o] 7}” Eiauhsly

E| -Connection

~Group Hopping r

~UE Category Manual: 5 Use Reported (if available): v -
-~ Default Paging Cycle #64

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

Fig. 12: Filter coefficient setting.

2.1.4 Uplink Resource Block Allocation

Tk DUT 7} UL CA & A Q3R] &+=t}d, UL resource block 242 TS 36.521-1, Table 7.3.5-
25 sy
"HE DUT 7} UL CA & A 93t 7+ test case 9] Test A Aol wha} A4 gt}

2.2 Reference Sensitivity Level for CA (TS 36.521-1, 7.3A.x)

o] H{AES] B2 wt2 Al Ml o] % <l [ ut 874 18] 3L noise 7} §l+= %719 reference
measurement channel ol 4] 57 ¢+ 3 3 throughput & 418 4= 9l =X o] tgt UE 9] 58S
B2 E k= A9yt

o] g+ 27 A throughput &7 A}&S THE381X] 53l UE & e-NodeB 2] 2.3+ coverage &

H2AZIA Ay

2.2.1 Test Description

0] H A E 9] 242 QPSK modulation ¥} DL full RB 7} &3 74-$-¢ sensitivity level = 221 &}+=

5 E CAband class &l g minimum conformance &7 %71-& TS 36.521-1, Chapter
7.3A.1.3 9 Fol¥ o HUTE B 2~ Eof t 3k 2 4 sample 5= TS 36.521-1, Annex G.2A
o Ao 51T}, (1003 per CC)

duka o 2 | cell full bandwidth (BW) power = 7] 2]-& wtefof gt} 574 CA =l
A= ol o] 7ol 385 H, o] o] 2712 TS 36.521-1, Tables 7.3A.1.3-0a <} 7.3A.1.3-
Ob ol A&} hFUT AHZE WA= o B o9 o] £3hd 5= JFUTH

Prersens ca = Prersens.rs — ARIB,c - Equation 1

Where

- Prefsen_re refers to 3GPP TS 36.521-1, Table 7.3.5-1.

— ARIB, c refers to 3GPP TS 36.521-1, Tables 7.3A.1.3-0 and 7.3A.1.3-2.
ukoF CA configuration ©] table o] 3% o] 9l %] &Fthd o] zke 0 Y Th

1CM103_1k Rohde & Schwarz LTE DL CA RF Measurements with the R&SIICMW500 according to 3GPP TS 36.521-1
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33+ CA configuration ¢l t 3l 4] = network signalling value 7} 3} 7] table ¥} 7+o] 28 % oo}
Yt} o] network signaling value = PCC 7} 3}7] table 2] Uplink band o] A}-8-%| = 74 -$-of 7t
| olof Ut oh & B E 5o a4 o] #k& NS_01 o] AH-&-g Yt} e.g., CA_4A-12A
Z%oll A, PCC ol band 12 7} AF-&-5] 31, SCC ©l band4 7} A8 = 7 $-ol 7t PCC 2] network
signaling value 7}*NS_06" ©] A& ¥ 31, PCC 7} band 4 ©] 32, SCC 7} band 12 ¢1 7 $-ol| &=
PCC 9] network signaling value 7F“NS_01"¢] A}-8-5 4 t}.

R e

Z}+7} 9] CA configuration ol o g UL resource &3-S TS 36.521-1 TC7.3A.x.4 2] Test Description
o] Aolxo] g5 th o] AL YUk o & Table 7.3.3-2 & WE Lt}

Table 2: Summary of network signalling (NS) settings for specified CA configuration.

E-UTRA CA Uplink Network
Configuration Band Signalling
value
CA_4A-12A 12 NS_06
CA_4A-17A 17 NS_06
CA_2A-29A 2 NS_03

2.2.2 Test Procedure
kA 9 test 2717} A Ao A= o] 8 w=E ] Section 2.1 & FZ3}A] 7] upg U},

Step 1. CMW500 Preset 2! 3}

Step 2. Duplex mode 2%

Step 3. %+ DUT 7} PCC ¢} SCC ©f| T &l combined antenna & #| ¢ gt} , DUT £ Fig. 2 ¢+
o] A4}, Scenario & Fig. 11 ¢} #0]“2CC CA — 4 RF Out” .=+ “2CC CA -2 RF
out’o. 2 A3}, ek DUT 7} #2] % PCC ¢} SCC antenna & AH&-3Htld, 7 RF
port Z DUT ¢ antenna & 7}* 123}, connection < 93+ 4 4 3} scenario =
Ay o

Step 4. RF Output Connector/Converter ~L2] 2L, RF Input Connector/Converter £ o] wh2}
AR

Step 5. 7} port ¢} cell o] tH3 A 212 External Attenuation %2 13 gt}

Step 6. Transmission Mode & ‘TM1'Z 74 3}41, DCI Format = ‘1A'= A g g o},

Step 7. Table 2 o] A E Aol wa} PCC 2] Network Signaling value 2 44 g1t} 9]
glo] Sofl Aol ¥ A k2 m=ol tfs] A= “NS_01" & A& Th (e.g. CA_3A-5A).

Step 8. LTE cell & €23} 3ttt UE 9 A& A A UE 7} network ¢l attach = =5 34},
o] %9, connection established Bl & 7= 7] 93l Connect &S 5 Ut

Step 9. PCC ¢} SCC ©J| "3} Cell Bandwidth, DL Channel, Downlink and Uplink #RB,
Modulation Z22] 31, RB Pos./Start RB & A 4§14}, (defined in TS 36.521-1 7.3A.x.4.1
Initial conditions where x represents the number used for various types of CA
configurations).

Step 10. Active TPC Setup = Max Power = 274 3}o] UE 7} Maximum Power & 4213} =5
AR oh

Step 11. OCNG = &4 3}t t}, o] AL DUT A9 S A 7] Aol AAH o] 7ttt

Step 12. LTE RX Meas. 3}'H 0. & o] 53t & ~ 3o u}2}A Subframes >= 1200 (1200 & 1003
BT} I A CMWS500 ol A A A 7Hs s 7H w2 9l) o2 g3t

1CM103_1k Rohde & Schwarz LTE DL CA RF Measurements with the R&S[1ICMW500 according to 3GPP TS 36.521-1 15



Step 13. PCC ¢} SCC oIl 3}l Prersens ca©ll 7]1WFake] A4 DL EPRE %3 (Prersens ca =
PREFSENS_R8 — ARIB, c Equation 1) %)\—% }éxé ?ﬂ]‘]’] ‘:} PREFSENSfCA %}L—%
PCC 3= SCC ©|| t g} total cell power 2= A& 284 7] vty T}, o] g2 RS
EPRE (reference signal energy per resource element) ¢} 24 ¥ A3 @A = 7 Yt}
1A= s ¢ AU th:
Prersens_ca = RS EPRE + 10 * log10(N_RE)

N_RE+ resource elements2] ~°]1(12 *[number of RBs]), RBs2| £=+= DL PCC/SCC
A &

cell bandwidthdj rt2t 274 &l L|Ct.

o & £9], Band 3 2] 10 MHz bandwidth =719l 4 Prersens = —93.3 dBm £ A A 3} 7]
9l 4= RS EPRE 7}-121.1 dBm 2. & A4 & o] of g1t} (-93.3 dBm — 10*log10(600)
—121.1 dBm)

-
.

ol2] gk 27 3ol A throughputS =74 Ut} o] o Ao A = throughput®] 7.91 Mbps ©] iz, ©]
RMC 4 Aol u}2} scheduled® throughputS 100% 53Ut} &2 o] At 54 3ol A

vp gele] 7k gy
G CW
[
[é' LTE Signaling 1 - ¥3.2.80 - Base ¥ 3.2.40 - RX Measurement
. Extended BLER l RLC Throughput l Extended
||BLER
et |
+0 Off 0= Off 8 Off
Mbitfs Throughput
& Overall
& Oversl PCC
Crverall SCC
2 Max. Possible
Subframes
-850 900 -850 -800 7SO0 70O SO -BOO 550 500 -450 400 350 -300 250 200 150 100 -850
Over All Over All PCC Ower All SCC Routing
Relative Absolute Relative Absolute Relative Absolute
ALK 100.00 % 2160 100.00 % 1080 100.00 % 1080
MACK 0.00 % 0 0.00 % 0 0.00 % 0 Display
DTX 0.00 % 0 0.00 % 0 0.00 % 0
BLER 0.00 % 0.00 % 0.00 %
Throughput Relative Mbit's Relative Mbit's Relative Mhit's .
b Average 100.00 % 7.91 100.00 % 395 100.00 % 395 |Marker
= Minimurm 7.91 3.95 3.95
= Waximum 791 395 395 signaling
Subframes Scheduled Median CQI PCC Median CQI SCC1 Parameters
2400 / 1200 2160 Stream 1 - Stream 1
s % LTE
O 5 | °
RRC State:  dom 1200 ON

Subframes |..

[ [a.nﬁg

Fig. 13: Measurement screen of the block error rate (BLER) test for reference sensitivity
testing.

- Stop
[Repetltlon [Conditiun

2.2.3 Test Requirements

=74 % throughput 2 7} 3t TS 36.521-1, Table 7.3A.x.5-1 ¢l w2} A7 ¥ Z ] throughput tH]
95% o] /o] =7 = ol oF Pt}

1CM103_1k
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2.3 Maximum Input Level for CA (TS 36.521-1, 7.4A)

o] HlAEQ AL £ x5 gl o] A Au 37 18] 11 noise 7} §l+= X7 9] reference

measurement channel ©| 4] UE 7} 54 3 3 ¢ throughput = 5418 = 1 =49l )3 UE 2
58S HAE = AYY Y
o] 2] 3k 7o A throughput & A}eHS 75314 331+ UE & e-NodeB 2] 2.3} coverage =

HaA7IA HY

2.3.1 Test Description

o] Hl2~E = PCC ¢} scc ol o3l 64 QAM modulation ¥} DL full R B &9 7 g Y}
Bandwidth, frequency ZFJ 3L UL RB & gk zk4 g RMC A4 3152 TS 36.521-1, Table
7.4Ax.4.1-1 ] A% o] Q)& T}

Carrier aggregation °| A1, UE maximum input level & UE antenna o| 4] =215 &= A4 18 &
S 3}31 2} 7} 2] component carrier += reference measurement channel o] A9 H 4 Q.+
Z71& =) oF Y. 2. oFskH, class A 9F C UE & E£ CCs 9 t] gt DL transmitting cell
power 7} -22.7dBm 2.2 A A H Y D} Inter-band DL CA <] 7 §-ll =, DL transmlttlng cell

power 7} Z} CC ol tj3l -25.7dBm ¢ Y t}. Bandwidth class B UE 2] 7 -%-ol| =, & CCs ol gt
DL Cell Power 7} -25.7dBm ¢ Y t}.

UE transmitter power = Clause 6.2.5A °ll 2] % 71 % & Pcwax_L or Pemax_1_ca X.TF 4dB Stolof
gty t}. o]ol ule} section 2.1.2 ©ll 44 CMW500 close loop power 42 4 ol th 3} W&o A ¥ o
AFH

2.3.2 Test Procedure
AUk A 9l test 21 I A Ao WA= o] & =E 9 Section 2.1 & #Z3}A] 7] vlgt}

Step 1. CMWS500 Preset 2! 3

Step 2. Duplex Mode 2 %

Step 3. Wk DUT 7} PCC ¢} SCC °ll 3] combined antenna £ *] 1 $tthH, DUT £ Fig. 2 9
Zro] e A 3}aL, Scenario = Fig. 11 ¥} 7©]“2CC CA -4 RF Out” %=3= “2CC CA -2 RF
out’ e 2 A4 g} wkef DUT 7} £2] ¥ PCC ¢} SCC ¢t U= A} gobd, ZFR
port = DUT ¢ antenna = 7} <143} 1L, connection < $] 3+ % 4 3} scenario =
ey o

Step 4. RF Output Connector/Converter 2} RF Input Connector/Converter & o] | w2}
AR

Step 5.  Z} power £} cell o] th3sA] 21} External Attenuation %} S JEE Y

Step 6. Transmission Mode £ ‘TM1’ 2.2 A3}, DCI Format = ‘1A'2 A A gt}

Step 7. LTE cell & &4 3}3tUt}. LTE UE A Y-S #AXA UE 7} network ©l attach ¥ =5 g1t}
o] %-9f|, connection established Bl & TH&7] 9|34 Connect H E-& & 4T}

Step 8. PCC ¢} SCC ©J| "3} Cell Bandwidth, DL Channel, Downlink and Uplink #RB,
Modulation 12| 31, RB Pos./Start RB & 4 7 31 T}. (defined in TS 36.521-1 7.4A.x.4.1
Initial conditions where x represents the number used for various types of CA
configurations).

Step 9. Active TPC Setup = Close Loop = 72 %3} 3, Closed Loop Target Power £, 16.3dBm
(Section 2.1.2 o] u}2} AlAtHE)o 2 47 0}0% UE power 7} 875 &= H 9o E0]ox=
Pk

Step 10. OCNG & @74 3}3tHt}. o] #4-2 DUT [ 9E On 817] el A4 7He 3ot
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Step 11. LTE RX Meas. 31 0. & o] %3+ & ~ 7o u}l2}A Subframes >= 1200 (1200 =
1003 E.t} A CMW500 ol A A4 7153k 7F4 we =9y o = A g3},

Step 12. DL RS EPRE = %4 &}¢], PCC ¢} SCC ]l th3} Full Cell BW Pow. 7} -25.7dBm (RS
EPRE = -50.5dBm/15kHz for 10M BW)©] ¥ &2 A4 3]t}

o] 71| Al throughputs 574Ut} o] dl Aol A=, throughput2 54.59 Mbps©] 3L, ©] = RMC
A7 A A4 throughputs- 100% RHE3H o} Throughput 2 3= 578 s} ol A w2 gQl o]
7Fs .

*Q = Off
M roughput:
] @ Cveral T
# Overall PCC H H H H H H H H H H H H H H H H H
- overall sCC s e
R e e s s S s B
-950 -900 -850 -B00  -7SO0 -TOO -GS0 -G6OO -550  -500  -450  -400  -350 -300  -250 200 150 100 50
Over All Over All PCC Over All SCC
Relative Absolute Relati Ahsolut Relative Absolute
ALK 100.00 % 2160 100.00 % 1080 100.00 % 1080
MACK 0.00 % 1] 0.00 % 1} 0.00 % 0
OTx 0.00 % 1] 0.00 % 1} 0.00 % 0
BLER 0.00 % 0.00 % 0.00 %
Throughput Relative Mbit's Relative Mbit's Relative Mbit's
-Awarage 100.00 % 54.59 100.00 % 2729 100.00 %
-Mlinirnum 5450 2720
= haximum

@ pPs: Attached SCC State: MAC Activated
RRC State:  Connected

a. Full screen view for throughput

Relative Absolute  Qperating Band ~ Band 3 ~ | FDD |—/
ACK 100.00 % 1080
NACK 000 5 0 Drowenlink Uplink
DTX 0.00 % 0 Channel 1845 Ch 19845 Ch
BLER I]-.I]|] % i Freguency 1869.5 MHz 1774.5 MHz
Throughput Relative Mhit's
..... A\‘.erage 100.00 =, 27.29 Cell Bandwidth 10.0 MHz * 10.0 MHz
“Minimum 271.29 | RS EFRE —-50.5 dBm/15kHz
" Maximum 2129 | Full Cell BW Pow. 22.7 dBm
PUSCH Open Loop Mom.Power -20 dBm
PUSCH Closed Loop Target Power -20.0 dBm

Connection Setup
Sched. RMC

Dawnlink Uplink:

#RB a0 ~ 50 ~

RE Pos./Start RE low  ~ 1] low ~ I]

64-0AM ~

TBS Idi / Value 24 30576
Throughput 27.294 Mbit's

OPSH ~

6 5160
5.160 Mbit's

hodulation

b. Full screen view for BLER
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Fig. 14: Measurement screen of the block error rate (BLER) test for maximum input level
testing.

2.3.3 Test Requirements

=7 9 throughput 2 3} 752 TS 36.521-1, Table 7.4A.x.5-1 | w2} 24 ¥ Z o throughput thH]
95% o] o] 574 ¥ ofof FTh

2.4 Adjacent Channel Selectivity for CA (TS 36.521-1, 7.5A)

CA °ll 3+ Adjacent channel selectivity H|~E = % 2] ¥ reference measurement channel ol 4|
UE 7} 570131 "+t throughput & 418 = l=A ol teh & HIAEs= AUt o]
HAE = a3 center T35 255 54 offset 0] =013 =3} t 4 ol adjacent channel ©]
EA ek 5ol gk Bl 2~Eo] ™, Noise 7} F7He A] &= 9] o] A Q1 3} 3H ol A

H2~E fHur,

o2 gk 21l 4 throughput &7 2315 W64 38F= UE = HE e-NodeB 521717} )17
Aol A& uf] a3 coverage = =o| Al H U}

2.4.1 Test Description

o] H|22E+= PCC ¢} SCC ol t3A] QPSK modulation ¥} DL full RB 7ol 4] =8 1},
Bandwidth, frequency, 22| 3L, UL RB &3l th g 244 gk RMC A7 %52 TS 36.521-1, Table
7.5A.x.4.1-1 9 A2 F o] 35T} Interference Al &+ modulated LTE Al & 4 Yt}

Inter-band CA ] 7%, 7+ Al 5ol o g+ 2448 TS 36.521-1, Section 7.5A.3.5 9| 7| & A&
ScC ol A& Yt} Case 1 9] 7%, Interferer power += Prersens_ca_scc +45.5 9 1 T}
(Prersens_ca scc += Prersens.ca = Prersensrs — ARIB,c e Equation 1 ol whe} 7] 4Hg)
2 A zo] Fubg Ao o gk AA g 82 TS 36.521-1, Tables 7.5A.3.5-2 ¥} 7.5A.3.5-3 ]|
7l=H o] dEFHT

Intra-band Contiguous CA ¢} 7 -9-, 74 215 9] F23}== downlink 41 5.2] el Q174 8h+=
Ayt 1 Faes Galx T3 offset & 7HAI W, H4] 415.] power = Case 1 9] 74 §-
14| aggregated power °ll “3t 4 1 1t} Power level 2 Case 1 2] 7 -$- Aggregated Power +
22.5dB YT}, 3} offset = Table 3 2} o] Q15 gk CC ol o] &38}o] ALk Th

Table 3: Interference frequency settings.

Rx Parameter | Units Channel Bandwidth
(SCC for inter-band CA or adjacent CC for intra-band contiguous CA)

1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
BW nterferer MHz 1.4 3 5 5 5 5
Finterferer (Offset | MHz | 1.4+0.0025 | 3+0.0075 5+0.0025 7.5+0.0075 | 10+0.0125 | 12.5+0.002
from SCC for / / / / / 5
inter-band CA -1.4- -3-0.0075 -5-0.0025 -7.5- -10-0.0125 /
or adjacent CC 0.0025 0.0075 -12.5-
for intra-band 0.0025
contiguous
CA)

Intra-band noncontiguous CA ol t g+ 7H4 215 Fah5=of] o gk 2pA| &k U] &2 o}2] A 2] = |

ket
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Case 1 2] 79, UE transmitter power = Clause 6.2.5A ©l “d 2] ¥ 2% & Pcumax 1 or Povax_t_ca
KT} 4dB Yrolof g t). Close loop power 4% F-1-2 section 2.1.2 o] A o 15U}

Case 22] 79, UE transmitter poweri= Clause 6.2.5A°] A 2] ¥ 2 #] %] Pcwax_L or Pemax_L_ca K T}
24dB w7 474 ¥ ol oF gt}

7 A1 5 offset> 1CM94 TC7.5 test descriptionol] 74 ¥ A& Fxsle] A4 F-8 =gy},
Section 2.1.1< DUTS CMW50001] 43+ AxE AW star syt

Case 19] 7%, DL cell power Z} CColl 3|4 Prersens_ca+14 3 Y T}, (Prersens ca
“Prersens.ca = Prersensgs — ARIB,c Equation 1] ¢4} 71kl CC cell
power<d)

2.4.2 Test Procedure
dutd ol HAE U EI Ao A & o] 8 =E9| Section 2.1 & #3514 7] vl

7Hd A& Aol 3k AFA S &, o] 58 =E ] Section 2.1.1 & 3%38}A] 7] vl t)
Z Ao th 3k W& Fig. 15 3 251t

CMW500 2] Preset ©] ¢t5 %l o] 3o,
1. Zl./d A) io]] T;Hs]. /qu-
a. General Purpose RF Generator 1 g4 s}
b. &w}Z routing ¥} attenuation = A4
c. Waveform 3¢ E2]2.7]:
Baseband Mode = ARB & A%
‘473 ¥l Bandwidth o] webA] - 4l 5o tf gk waveform & &85t R8 4 A5
H2EZE 984 Al 719 License 7} 1+ 7H 415 waveform ©] ©]-& % ™, o]
waveform 2 1CM94 application note & 3+ Z38}o] tf = =7} 715 )

|_B014 free.wv — Bandwidth = 1.4 MHz
|_B030_free.wv — Bandwidth = 3 MHz
|_B050_free.wv — Bandwidth =5 MHz
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% General Purpose RF Generator 1 - Generator

Zath: Routing

----- Scenario StandAlone ~

""ﬁlouting "Connector: RF30UT ']CDI’IVEI‘(BT: RFTX2 -

----- Ext. Att. (Output) 0.00 dB

----- Frequency 1200.0000000 MHz ~

----- Level (RMS) —12.00 dBm Peak Envelope Power: ———

""" Digital Gain 0.00 dB

----- List Mode Off ~

~Baseband Mode ARB -]

B-Baseband Configuration
E-Dual Tone
{=-ARB I_B050_free.va )

- List Configuration Listmode: Off Total Result Count: 1

Generator

Eelect User Defined
ARB File... Marker...
| S———

Fig. 15: Interference signal settings.

2. LTE signalling & A4 &3 8| ~EZ A 2}5}7):

Step 1. Duplex Mode 4.

Step 2. %+eF DUT 7} PCC 9Jr SCC °ll 3l combined antennas & A1 3t} H, DUT = Fig.
11 7} 2Fo] 914 3}aL, Scenario & “2CC CA -2 RF Out’ S 2 4 gy th,

Step 3. RF Output Connector/Converter 2} RF Input Connector/Converter E o] w2}
Ao

Step 4.  Z} Port 9} cell o] t] 3 2-4u}2 External Attenuation #k= ¢ 2 &1t

Step 5. Transmission Mode & ‘TM1’' S i 474 3}al, DCI Format &‘1A'= A A 3t}

Step 6. LTE cell & &743} Yt} UE AU S AA UE 7} network ]l attach HEE gy
o] %-o]|, Connection established /}}31 & "H=7] 9138l Connect &S YT

Step 7. PCC ¢} SCC ©J| "3} Cell Bandwidth, DL Channel, Downlink and Uplink #RB,
Modulation 12] i1 RB Pos./Start RB & A 3t t}. (TS 36.521-1 7.5A.x.4.1 Initial
conditions where x represents the number used for various types of CA configurations).

Step 8. Active TPC Setup = Close Loop = A3 % 3}31, Closed Loop Target Power & 16.3dBm
(Section 2.1.2 o] 2]&f] Alxtg) o 2 A 35to] UE power 7} 7%+ HE ol YAt ==
Rk Eanie

Step 9. OCNG & &3ttt o] %42 DUT A& On 7] Aol 44 7Hs g th

Step 10. LTE RX Meas. 3} o & o] & & 29 of w}e}A Subframes >= 1200 (1200 &
1003 Bt} A A A4 7He g 7 vk ) o' A AT

Step 11. GPRF Generator 1 .2 o] & % &1}2 Frequency <} Level(RMS) & A 43}, 415 &

Ayt

Step 12. PCC ¢} SCC ©f| W3 DL RS EPRE & 2% 3}4{, Full Cell BW Pow. 7} Prersens_ca + 14
dB 7]. = 2= oh:% }HXJ?‘]Squq._

Step 13. o] &3k §7d°ﬂ A1 9] throughput = S8 Ut 54 shel o3k o 2= Fig. 14 &
FZ38HA 7] vk
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473ke] 548 A FB YT o] A0 2 Test
-25dBm © % 4 3}aL, LTE DL RS EPRE & %74 3}¢]

GPRF Generator 1 2] Frequency &
i
PCC ¢} scC o th3l Full Cell BW Pow. 7} &7 cell power (-56.5dBm for Inter-band
ZO

1213 270141 €] throughput & 54 T th 574 swol Bt o 2= Fig. 14 2
WA =S A L), O = Test

o] A

Case 1S 33 AJYr}
o

GPRF Generator 1 & Level
A&},
Ao A FH o

Step 14.
Step 15.
CAZF =5 A
Step 16. o] &gt
Fz38427] v,
Step 17. GPRF Generator 1 2] Frequency & ¥
Case 2 & st A YUt}
< TS 36.521-1, Tables 7.5A.x.5-2 and 7.5A.x.5-3 ¢l 7|
.
=i B K= Ve
7
=

el Lo RBHX]

2.4.3 Test Requirements
2.5 In-Band Blocking for CA (TS 36.521-1, 7.6.1A)
7 $- T} 2 e-NodeB transmitter 7} < ] 3}

A &)).

_'__'j_'__':] (e]

oughput tH] 95% ©]/d-2] throughput ©] 57 = of oF gt}
M band 7|
<0f chsh ‘g 2lE|0f ASLICE o] H ] 14401]/‘1 Az 574 Aol et throughput 237}
[e)
S 36.521-1, Table

==
thr

-
T

In-band blocking 2 UE %=
N0
H .
In-band blocking ol o g+ A 5o] K45 = ¢
174t} (53 219 7} spurious response
24 Fag U
52T .521-1,

27 21 WEoF gt
g g

,ULRB &wof th3l =43 RMC A2 A 3k
interferer 2]

L

PCC ¢} scC °f| tj3] QPSK modulation ¥} DL full RB &3
= LTE Al 3.0]9, Interference Al 5.0 3t A&
[e]

2.3+ coverage
=]
TS 36.521-1, Tables 7.6.1A.x.5-1 3} 7.6.1A.x.5-2 o]l A2 & o] AHFY T} Interference 215 9]
Jepa

2.5.1 Test Description
0‘*144.
i**
= UE 52 band ¢]+/— 15 MHz W A o 2] Bl AE ZEZ A A oof 311, o] = R8 9
1 E 7t
o]+= A X%}, interferer

o] |
Pcmax_L_ca H.T} 4dB A
el [€]

o] H| 2~ Eof A}-85]+= Interference 4!
Lo
H=

2EE
Bandwidth, frequency, ~12] 3L
7.6.1A.x.4.1-1 °f] 2] =] o]
=3
TC7.6.1 % =Y g A~E AL 71U HAE IQ1E 719 F35= 2}9|
bandwidth ¢} & 3ljof 31t}
Inter-band CA ¢} intra-band contiguous CA ol o 3+ A g o] ¢F7ke] 2}o]
< | ek del= sd Y
. olx A=
A7 sl oF . 0] o T &l section 2.1.2 ol CMWS500 €] close loop power A A ol t] 3} 1]-& o]
Z} cColl t] gt DL cell power+=Prersens_ca ©l TS 36.521-1, Table 7.6.1A.x.5-1l A 2] ¥ channel
— ARIB,c - Equation 1)

= Clause 6.2.5A ] A% A& Pomax L
bandwidthel] T2 &1 7 gko] Tl a4 Q&= oo djt} (where Prersens_ca is the calculated

Al 5 o] =314 offset
£21 power &

UE o] &
O]/\

}\.] ! ﬂ 01 AR l:l
O:_ R
CC cell power derived from Pggrsens ca = PRrersens rs
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Table 4: In-band blocking parameters for intra-band contiguous CA (source: TS 36.521-1,
Table 7.6.1A.1.5-1, Table 7.6.1A.1.5-2).

Rx Parameter Units CA Bandwidth Class
B | C | D | E | F
Power per CC in REFSENS + CA Bandwidth Class Specific Value Below
aggregated
transmission dBm 12
bandwidth
configuration
BW nterferer MHz 5
Floffset, case 1 MHz 7.5
Floffset, case 2 MHz 12.5
CA Configuration Parameter Unit Case 1 Case 2
Pinterferer dBm -56 -44
='Foffset— Floﬁset,case1 S'Foffset— Floﬁset,case 2
Finterferer MHz & &
=+Foffset + Floffset,case 1 2+Foftset + Fioffset,case 2
CA_é]E‘?%'Aé_YC’ F FDL low — 15
, Interferer -
CA_39C.CA 40C.CA 41 |  (Range) MHz (Note 2) e
c DL high + 15

Note 1:  For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive

bandwithin the 15 MHz below or above the UE receive band.

Note 2:

a. Carrier frequency -Foffset - Fioffset, case 1
b. Carrier frequency +Foffset + Fioffset, case 1

Note 3:
bandwidth.
Note 4:
adjusted to |

Finterferer

For each carrier frequency, the requirement is valid for two frequencies:

Foftset Offset from the frequency of the adjacent CC being tested to the edge of aggregated channel

The Finterferer (Offset) is relative to the frequency of the adjacent CC being tested should be further
/0.015 + 0.5 ]0.015 + 0.0075 MHz to be offset from the sub-carrier raster for

interferer signal above the wanted signal and adjusted to |F, . /0.015+ 0.5 0.015 — 0.0075 MHz to
be offset from the sub-carrier raster for interferer signal below the wanted signal.

Table 5: In-band blocking parameters for inter-band CA (source: TS 36.521-1, Table
7.6.1A.3.5-1, Table 7.6.1A.3.5-2).

Rx Parameter Units Channel Bandwidth
14MHz | 3MHz | 5MHz | 10MHz | 15MHz | 20 MHz
Power in REFSENS + Channel Bandwidth Specific Value Below
transmission
bandwidth dBm
configuration for 6 6 6 6 7 9
each CC
BW nterferer MHz 1.4 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
Froffset, case 2 MHz | 3.5+0.0075 | 7.5+0.0075 | 12.5+0.0075 | 12.5+0.012 | 12.5+0.002 | 12.5+0.007
5 5 5
E-UTRA SCC Parameter Unit Case 1 Case 2 Case 3 Case 4
Band Pinterferer dBm -56 -44 -30 [-30]
F =-BW/2 — Fioffset,case 1 <-BW/2 -
Interferer & Floﬁset,case 2 -BW/2 — 15 -BW/2
(offset from | MHz =+BW/2 + Fioftset cace & & 10
SCC) . ' 2+BW/2 + -BW/2 -9
Floﬁset,case 2
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1,2,38,4,5,6,
7, 8,9, 10, 11,
13, 14, 18, 19, For_tow—15
20, 21, 22, 23, Finterferer MHz (Note 2) to
25, 26, 33, 34, FoL_nigh + 15
35, 36, 37,
38,39, 40, 41
FDL_Iow— 10 =
12 Finterferer MHz (Note 2) to DL]_-BW
FoL high + 15 B
FDL_Iow— 9 FDL_Iow— 15
17 Finterferer MHz (Note 2) to and
FpL high + 15 FoL low—9
Note 1:  For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band
the 15 MHz below or above the UE receive band.
Note 2:  For each carrier frequency the requirement is valid for two frequencies:
a. Carrier frequency -BW/2 - Fioffset, case 1
b. Carrier frequency +BW/2 + Fioffset, case 1
Note 3:  Finterferer range values for unwanted modulated interfering signal are interferer center frequencies
Note 4:  Case 3 and Case 4 only apply to assigned UE channel bandwidth of 5 MHz

2.5.2 Test Procedure

AbA ] Bl AE 2353 A teiM = o] &8 =E ] Section 2.1 & =384 7] vy ot

Interference Al %ol )3k z}A| gl A A & o] 28 =E 9] Section 2.1.1 & #=%3}A] 7] vy o
Interference A1 & A Aol g -8 Fig. 15 o] HoJ A= A3} 25U

Interferer A 5ol 3t A S E3slo] o] H|~E] t3F dx}+= Test Case 7.5A 9F 5 g}

2.5.3 Test Requirements

¥ throughput = TS 36.521-1, Tables 7.6.1A.x.3.5-1 ¥} 7.6.1A.x.3.5-1 o] 7] =¥ A7 ol A
o throughput thH] 95% ©]7o] 578 & o oF g th.

2

2.6 Narrowband Blocking for CA (TS 36.521-1, 7.6.3A)

o] HHAEQ HA2 93}# &+ narrowband continuous wave (CW) interferer 7} channel
spacing 2.t} 22 F-1ke] Fukgrof] E A5k 7 -9l UE <] receiver 7} E-UTRA A2 & St
CA channel F3}5=0l| A GAH 0 &2 -8 5= 9l =A]d] & B|=~E 3= AJ Ut

Narrowband blocklng 55 TS| K= UE 9] 4§ Tt e-NodeB 417 71 EA 8 2§
8.3 coverage E ZHAA] 71 A HU

d

2.6.1 Test Description

°] B]2~E3= PCC 2} SCC 7} QPSK modulation #} DL full RB &d-0] o] 0] 1 7 -cl|
3 Y t}. Bandwidth, frequency, 12 1z, UL RB & o3k x4 RMC A A 35S TS
36.521-1, Table 7.6.3A.x.4.1-1 9 XHEM AHFH T

1CM103_1k Rohde & Schwarz LTE DL CA RF Measurements with the R&S[ICMW500 according to 3GPP TS 36.521-1 24



o] HlA~Eo] A Waj 45 1= continuous Wave (CW) Az olar, o] thgk W& TS 36.521-1,
Table 7.6.3A.x.5-1 ¢l WA= o] 2AHFY] == Bandwidth o D8 5] 41359] level £-55dBm
Yot

H .

Inter-band CA <} intra-band contiguous CA © t] st Aol ¢F71o] x}o] = ) A| 1, interferer
259 T34 offset 480l t3t U2l L Fh

UE 41 power = Clause 6.2.5A ol 9% 313 & Pevax L B2+ Povax L ca H.TF 4dB S A|
A A3 oF gy ). o]l 5l Section 2.1.2 o] CMW500 2] close loop power A7 ol O] $+ 1] &-9]
A wo] JHFHTH

z} ccoll th3 DL cell power:= Prersens_ca ol TS 36.521-1, Table 7.6.3A.x.5-1°] 4 2] % channel
bandwidthol] w2} A3 ghe] A a4 A 4= = o oF g}, (where Prersens _ca is the calculated
CC cell power derived from Prersens ca = Prersens s — ARIB,c Equation 1)

Table 6: Narrowband blocking parameters: interference power setting and frequency
offset for intra-band contiguous CA and inter-band CA.

Parameter Unit SCC for Inter-Band CA and Adjacent CC for Intra-Band
Contiguous CA
1.4 MHz 3 MHz 5 MHz 10 MHz | 15 MHz | 20 MHz

Puw (CW) dBm -55 -55 -55 -55 -55 -55

Fuw (Offset from the MHz 0.9075 1.7025 2.7075 5.2125 | 7.7025 | 10.2075
SCC for inter-band CA
or the adjacent CC for
intra-band contiguous

CA)

2.6.2 Test Procedure

ArAQl Bl ~E 2053 dAd tiafA = o] && =E 9 Section 2.1 & FFx31A| 7] v T
Bandwidth, frequency, 2] 37, UL RB &9 t]st x4 gk RMC A4 352 TS 36.521-1, Table

7.6.3A.X. 4.1-1 ]| 7 ©] = o] 9}{;145}.

el Aol Aol ok AFAIRE 82 o] &8 :=E 9| Section 2.1.1 & F=38kA17] BEH Y T
=z

wha) Ao thak 414 8L Fig. 16 ol 1.0] %)= A} gk
% General Purpose RF Generator 1 - ¥3.2.21 - Base V 3.2.60
Path: Level (RMS)
----- Scenario StandAlone -
----- Routing Connector: RF30UT v | Converter: RFTXZ2 ~
----- EXT. AR (Uutput] 000 dB
----- Frequency 1200.0000000 MHz ~ Baseband Offset: -
| ~|Level (RMS) |[-55.00 dBm| | Peak Envelope Power: -
----- Digital Gain U.00 dB
----- List Mode Off ~
I ----- Baseband Mode cw - I
B-Baseband Configuration
- List Configuration Listmode: Off List Count: 1

Fig. 16: Interference signal settings for the narrowband blocking test.

CMWS500 2] Preset ©] 2t& % o] 3],
A AT A F=n):
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General Purpose RF Generator 1 - -4 3}

Fig. 16 ol X.oJ == 2127 A3l routing A 4
Baseband Mode & CW = A3

S-H}E Ext. Att (Output) & A4

oo op

Hl~E d2b= Test Case 7.5A ¢F A gtk o, 34 A 5ol gk A2 Aol 7} A5y Th

2.6.3 Test Requirements
=7 = throughput & TS 36.521-1, Tables 7.6.1A.x.3.5-1 ¥} 7.6.3A.x.3.5-1 o] 7] &% A A o] A
o throughput thH] 95% o] /o] =74 & of oF ghu T,

=

2.7 Wideband Intermodulation (TS 36.521-1, 7.8.1)

-

Intermodulation response = “d 3l X reference measurement channel ° 4] UE 7} 5=
throughput & 413 = l=Alo] sl Bl ~Esh= AUt o] H AE&= o] %<l xd‘“
gt ol A tHE noise 7} 1= Aol A 7 7 B L o] o] M Al SR ek A
FEE Y

2.7.1 Test Description

o] H|22E = PCC 2} SCC ©f 34 QPSK modulation ¥} DL full RB &1 ZZA A =31 1t}
Bandwidth, frequency, Z22] 31, UL RB &9l tj 3+ x}A| s RMC A A 3H5-2 TS 36.521-1, Table
7.8.1Ax.4.1-1 o] |50 3l s Yt

o] H|AEo| A= 2 79l 7Hd Al 7F @Al g ofof Ut} : sl CW 41 & (interferer 1) ©] 1L
02 sy LTE Al 3 (interferer 2) AUtk 7+ A5 A Ao of 3k )-8 TS 36.521-1, Table
7.8.1Ax.5-1 ol A F o] glHU T

Table 7: Wideband intermodulation parameters: interference power setting and frequency
offset for intra-band contiguous CA and inter-band CA.

Rx Parameter Units SCC for Inter-Band CA or Adjacent CC for Intra-Band Contiguous CA
14MHz | 3MHz | 5MHz [ 10MHz [ 15MHz | 20MHz
Pinterferer 1 dBm
(CW) -46
Pinterferer 2 dBm 46
(Modulated)
BW interferer 2 1.4 3 5
Finterferer 1 MHz
(Offset from SCC) +/-2.7MHz | +/- 6MHz +/- 10MHz +/- 12.5MHz | +/- 15MHz | +/- 17.5MHz
Finterferer 2 MHz 2*Finterferer 1
(Offset from SCC) +/-5.4MHz | +/-12MHz | +/-20MHz [ +/-25MHz | +/-30MHz | +/- 35MHz
Inter-band CA ¢} intra-band contiguous CA ol th3F Ao eF7ke] xpo]= AA| vk 7+ A1 5 9]

%59} offset 4gol o3 fe)= s,
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UE %21 power i= Clause 6.2.5A ol 4 2] % Z1 3 & Pcvax 1 H3= Powax 1 _ca 1.6} 4dB Y7
A s oF gt} oo tial Section 2.1.2 ] CMWS500 2] close loop power A7 ol o] & v &-¢]
A o] syt

Z} cColl 3k DL cell power+=Prersens_ca ©l TS 36.521-1, Table 7.6.1A.x.5-1l A 2] = channel
bandwidthol] w2 A 3% ghe] A s A A 4= = o oF ). (where Prersens_ca is the calculated
CC cell power derived from Prersens ca = Prersens s — ARIB,c Equation 1)

2.7.2 Test Procedure

o] HAEE falA = LTE A&, 7 719 114 A& (CW 21 & 9 ARB A &) E E 33 }Ui 4 RF
channel & 7}#] &= CMW500 ©] Jé_&‘i?}a Ut} &, gyl B110 A4 o] a3tk AR
waveform £ loading 3}7] 93+ % .= Section 2.4.2 (7.5A Test Procedure)& %+ }_3}/\] 7]

whghU

4 General Purpose RF Generator 1 - V3.2.40 - Base V 3.2.50 g
Path: Level (RWS)

cenario StandAlone ~

‘Routing Connector: RF30UT v Converter: RFTX2 - I
=t ALt [output .00 db
Frequency 2097.5000000 MHz = Baseband Offset: 0.0000000 MHz

l evel (RMS) —46.00 dBm I Peak Envelope Power: -34.59 dBm

ist Mode Off =
‘Baseband Mode ARB - |

aseband Configuration

List Config.

1-Dual Tone
E--ARB
- Frequency Offset 0.0000000 MHz ~
-~ Hepetition Continuous ~
--ARB File Name D:'Rohde-Schwarz\CMW\Data'\waveform'3GPPTest\l_B050_free.wv
Date 2011-10-13;14:18:04
--Yersion
- Required Options Hone
--Clock Rate 15360.000 kHz
-~ Samples 153600 Range: Full Range ~
- Lewvel Offset (PAR) 11.41 dB GPRF
- Peak Offset 0.06 dB EREIDT
s - - ~ | DN
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R

. General Purpose RF Generator 2 - ¥3.2.40 - Base ¥V 3.2.50 QW

Path: Level (RWS)

-~ Scenario StandAlone ~
I-"-Routing Connector: RF30UT - Converter: RFTX4 - I
AL AL (Outpul) .00 4B
----Fregueng{ 2115.0000000 ~ | Basebhand Offset:
I-"iLeveI (RMS) H—dEI]I] dBm| ' Peak Envelope Power: 46.00 dBm
- Digital Gain 0.00 dB
List Mode Off ~
Baseband Mode Cw - I
E-Baseband Configuration (L @Otz

E-Dual Tone
#-List Configuration Listmode: Off List Count: 1

GPRF
Generator
ON

Fig. 17: General purpose RF generator 1 & 2 settings.

CMW500 2] Preset o] &7 ¥ o] $9,

1. 7P A5l e A4
a. General Purpose RF Generator 1 - &4 3}
b. =4}E routing ¥ attenuation < A4 A
c. Waveform 3} 52 2 7]:

Baseband Mode £ ARB & A A

Bandwidth ol w2 Mj Mol & waveform & E-2]3-Hth Al 71 9] License 7} 1 &
waveform 3} o] o] & +-E package o] L35 1, o] 3}UEL CMW500 ol # 5] ook
o

|_B014 free.wv — Bandwidth = 1.4 MHz

|_B030_free.wv — Bandwidth = 3 MHz

|_B050_free.wv — Bandwidth =5 MHz

d. General Purpose RF Generator 11 & &4 3}
e. =24H}E routing ¥ attenuation = 27

17]:

it
ol

2. LTEsignalling & A4 3sla HAEE A%}

2)

Step 1. Duplex Mode A2 4

Step 2. 7+ DUT 7} PCC ¢} SCC | ti&ll combined antenna £ #| 1 3tchd, DUT = Fig. 11 2
o] 914 3}a1, Scenario & “2CC CA -2 RF Out’e. 2 A3t}

Step 3. RF Output Connector/Converter 2} RF Input Connector/Converter £ o] | w2}
Ao

Step 4. 7} port ¢} cell o tfj g+ &1} External Attenuation at-S ¢ 2 o},

Step 5. Transmission Mode & ‘TM1'2. 2 A A3}, DCI Format < ‘1A'= A7 34t}

Step 6. LTE cell & &4 3} gty t}. UE AU S A A UE 7} network ]| attach == gy
o] $-of, Connection established | & TH=7] 93] Connect HES 5 Ut

1CM103_1k Rohde & Schwarz LTE DL CA RF Measurements with the R&S[1ICMW500 according to 3GPP TS 36.521-1 28



Step 7. PCC ¢} SCC | t] &t Cell Bandwidth, DL Channel, Downlink and Uplink #RB,
Modulation —22] 31, RB Pos./Start RB & A 4 &1 t}. (defined in TS 36.521-1
7.8.1A.x.4.1 Initial conditions, where x represents the number used for various types of
CA configurations).

Step 8. Active TPC Setup = Close Loop = A4 % }31, Closed Loop Target Power £, 16.3dBm
(Section 2.1.2 ol o] &} AlXtE)= A A 5}o] UE power 7} 75 = H Yol 91 A==
AR oh

Step 9. OCNG & &4 85y}, o] 3142 DUT ¢S ON 317] Aol 44 7Fsgut),

Step 10. LTE RX Meas. 3} o 2 o]F 3 23 of w}}A Subframes >= 1200 (1200 &

1003 Bt} 3 A4 AA 7153 7pA e /“) o 2 A},

Step 11. GPRF Generator. 1 & ©|53}o] &1l &2 Ful=2 A 43} a1, Level RMS)S -46dBm ©. &
A% 5 Signal & On Yt}

Step 12. GPRF Generator. Il = 0] sto] EvtE T35 A A 3laL, Level(RMS)< -46dBm &=
A3 < Signal = On g4t

Step 13. DL RS EPRE & %4 3}o] PCC ¢} SCC ©ll t 3} Full Cell BW Pow. 7} Table 7.8.1A.x.5-
1 ol w2} Prersens ca + channel bandwidth specific value 7} 5 == A 4 g o},

Step 14. o] gk 2710 A 2] throughput = S 3Uth 57 shdd gt ol 2+ Fig. 14 &
ZHZEA 7] uhE Y ok

Step 15. GPRF Generator. 1 5359} GPRF Generator. 2 355 ¥ 7
T g

r%

j|\

T SAS v
2.7.3 Test Requirements

=74 % throughput 2 TS 36.521-1, Table 7.8.1A.x.5-3 o] 7]&=%¥ A A oA Z tf throughput thH]
95% o] o] 7 & ofoF Pt}
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3 Using CMWRun

LTE3GPPv11.2 ©] CMWRunN v1.8.0 ol A] A}-8-0] 7}t T}, Limits < A7 &2 TS 36.521-1
V11.2 & 7|Hto 2 A= o] 9lHF YTt ol B o]E-2 TS 36.521-1 oA A LF = HAE

Aol 2ol et ZZS AlF ULt o] =L duolE & Hojy, T HAEES 9=
CMW500 LTE B ¢o} 3.2.82 A& 2183212 A =),

Table 8: LTE3GPPv11.2 supported test cases (CMWRun V1.8.0).

Chapter | 6 7 8 9
Release
6.2.2/6.2.2_ 1 7.3 8.2.1.1.1 9.2.1.1
6.2.3/6.23 1 7.4 8.2.1.1.1 1 9.2.2.1
R8/R9 6.24/6.24 1 7.5 8.2.1.2.1 9.3.21.1/93.21 1
6.25/6.25 1 7.6.1 8.2.1.21 1 9.2.1.2
6.3.2 7.6.3 8.2.1.3.1 9.2.2.2
6.3.4.1 7.8.1 8.2.2.1.1 9.3.1.2
6.3.4.2 8.221.1 1
6.3.5.1/6.35 1.1 8.2.1.1.1
6.3.5.2/6.3.5 1.2 821111
6.3.5.3/6.3.5 1.3 8.2.2.3.1
6.5.1
6.5.2.1
6.5.2.1A
6.5.2.2
6.5.2.3
6.5.2.4
6.6.1
6.6.2.1
6.6.2.3
6.6.3.1
6.2.5A.2 (required | 7.3A.2/3
by 36.521 V10.2) | 7.4A.2/3
R10
7.5A.2/3
7.6.1A.2/3
7.6.3A.2/3
7.8.1A.2/3

Fig. 18 = LTE 3GPP TS36.521 ] th gk A A &S Kol FiL JFUTH AL A= HAE

3} Duplex, UE Category, Power Class, test cases, Non-CA bands, CA bands 12| 17, channels &
A e = 915Ut Call-drop 3 22 43S A 2325 t} Y3l automatic power cycling ¥4
R Al Utk ok ¢ section ol A= A2 ol B g A4 g AR S Aleskar Qs Ut DUT
power cycle automation o] t g x4 g+ U182 1CM94 “LTE RF Measurements with the
R&S®CMW500 according to 3GPP TS 36.521-1”, Section 7.4 9| 4] &2lo] 71531t}
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Test Plans | DUTs | Tests | Reports|

[ Add [=] Remove % Favorite ﬁ DLL View

=~ 1y Installed

1) CMW-KT051 General Pumpose

, CMW-KTO53 GSM, WCDMA

, CMW-KTO54 TD-SCOMA

, CMW-KTO55 LTE

4T} LTECincuit SwitchedFallback
4T} LTE3GPP_Customize
4T} LTE3GFPv11

1| e

4T} LTE3GPPvS_3

4T} LTE3GPPv3_7

4T} LTE_BLERSearch

- {T} LTE_BLERSearch_lterative
4T} LTECallDisconnect

4T} LTECallSetup

w77

(LR E R BT
-

m
[ =

| —

g8 LTE 3GPP T536.521 Configuration | =
Settings Testltems
Duplex 3GPP Standard ©) . [F]8.22.3.1 TDD PDSCH Open Lol
User Configuration @) =-[]9 Reporting of Channel State Informz
UE Category P_classmax (23 | []9.2.1.1 FOD CQI Reporting Unde
Include Graphics [ [[15.2.2.1 FDD CQI Reporting Unde
Mon CA | IntraBand Contiguous CA | InterBand m| [9.3.21.1/9.3.211_1 FOD CQl |
» 3 c ™ - = T2 ES 2.1.2 TDD CQl Reporting Und:
L 5222 TDD CQl Reporting Und:
— TS MHz MHz MHz MHz MH M [F19.3.2.1.2 TDD CAI Reporting un
1 [l =ER10
2 [ ( B |:|6 Transmitter Characteristics
B B Band Bandwidth Cell ]‘ | . {]6.2.5A2 Configured UE transmit
k- =[] 7 Receiver Characteristics
4 [l ..[[]7.3A.2 Reference sensitivity leve
5 B \/ -[]7.3A.3 Reference sensitivity leve
-] 7 4A.2 Maximum input level for C
& O L -] 7.4A.3 Maimum input level for C
7 [F] -[[]7.5A.2 Adiacent Channel Selecti
8 D -[]7.5A.3 Adiscent Channel Selecti
- [[17.6.1A 2 Inband blocking for CA
9 [ -[¥]7.6.14.3 Inband blocking for CA|=
10 [ 7.6.34.2 Namow band blocking f
-[]7.6.34.3 Namow band blocking f
mn ] [T 7.8.1A 2 Wideband intermodulati
12 = ----|:|?.3.m.3 Wideband intemmodulati _
13 0  —— »
14 = | Interferer Setup for TC7.5, TC7.6.1, TC763 .. |
User Defined Band | Clear Table | | DUT Power Cycles... ]
ok [ Canca |

Fig. 18: CMWRun LTE 3GPP TS36.521 V11.2 configuration.
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3.1 General Configurations

Duplex — FDD 1} TDD = A glgtuic} FDD ¢} TDD & 54 A A= A2 A A4 A Q45 A
ok uth webA FDD € TDD Bl =EE ¢34 = F 719 LTE_3GPPv11 2 £ test plan ¢l
AL-&-3j oF &1t} (one for TDD and one for FDD).

UE Category — 574 3} e]| 2~ E ] tjj 3 UL configuration < UE category ol we} t} 3t =2, o]
%)\—Q. E] ~E E;ﬂ o]] Z A ;] /\4 Zal 5] ﬂ o]; f‘ﬂqq_ UE categories 7]_ 5& H = ﬁ%q] UL
configuration ©] 5 9 3}= 2, UE category & 5 = A4 &Yt}

P_classmax — Maximum UE output power £ 473+ t}, o] 32 high output power DUTs <}

E A0l DUT 2 L2 8H=1) Al &5t}

3GPP Standard — ] 21 & A€l 74 -0l = A ® % band ¢l W3l 3GPP ol A 8.73}+=
channel 2} bandwidth o] tj s A7+ &7 o] 1t}

User Configuration — ©] 31 S A 13} = 7 $-o| = configuration table o] A7 ¥ X & channel 2}
bandwidth o] thall A =78 o] Xt} o] o A7k A&7} 4 3 channel ol 4
B 2~ E7} 715 o} Band_Bandwdith cell & Bl & S 23t Al 2 Fo] Ayt AXE
£33 Band_Bandwidth cell o] 9 X417 A3 ¥ A 4| channel configuration <

HojFuy
Include Graphics — ©] A& A1 € 3}% 399 =, Al F 7153 ZE graphic Eﬂ#E A7t TAEH,
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Fig. 19: Addition of a user-defined band for testing.
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Fig. 20: Inter-band CA channel configuration

1CM103_1k Rohde & Schwarz LTE DL CA RF Measurements with the R&S[1ICMW500 according to 3GPP TS 36.521-1 33



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 website 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 Basic Assembly

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-B570B

Extra RF Converter (TRX)

1202.8659.03

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-B590D

Extra RF Front-End Module
Advanced

1202.8707.03

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-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 8,
signalling/network emulation,
basic functionality

1204.8904.02

R&S®CMW-KM550

LTE TDD (TD-LTE) Release 8,
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-KS502

LTE FDD Release 10, CA,
signalling/network emulation,
basic functionality

1208.6029.02

R&S®CMW-KS512

LTE Release 10, CA,
signalling/network emulation,
advanced functionality

1208.6041.02

R&S®CMW-KT055

LTE,
CMWRun sequencer software
tool

1207.2107.02

R&S®CMW-Z05

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

1208.5651.02
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