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1.
1.1

Signal Generation
Signal Generators

3GPP LTE MIMO signal& MAMst7| 218 Agilent
N5182A MXG, N5162A ATE, 2|l N5106A PXBSO|

E£FMH2 2= E8267D PSG, E4438C ESG,

UG T,

EB26TD PSG

Ve ctor Signal Generator

N5182A MX G

Wector Signal Generator

et -

N51068B PXB MIMOQ receiver tester

1.2
1.2.1

N7624B Signal Studio
Supported Standards

N7624B LTE Signal Studio= 3GPP Standard?t Al

HolE =1 A20{, 20094 2

Standard 2008 9¢ H{M S X[t

9gdoll M E

UGt

Supported Standards

N7624B Signal Studio for 3GPP LTE supports the following 3GPP standards:

E4438C ESG

VWector Signal Generator

MN5162A MX G ATE

Vector Signal Generator

MEA HdlolE EHofl w2l XEHoz o
ga2l= & N7624B 6.0.1.0 H{&H=2 3GPP

3GPP Standard Version Date

Technical Specification 36.211 8.2.0 2005-03
Technical Specification 36.212 820 2008-03
Technical Specification 36.211 84.0 2008-09
Technical Specification 36212 840 2008-09
Technical Specification 36.213 3.4.0 2005-09
Technical Specification 36 306 820 2008-05
Technical Specification 36.141 8.0.0 2008-09
Technical Specification 36.101 830 2008-09

1.2.2 4x4 e—NB Signal Generation

ofzfl OB N7624B Signal StudiodlM 4x4 e-NB2| signalg MAMsl= 8 L.
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1.3 N7624B Signal Studio Options
otz = N7624B Signal Studio2| =M &¢HCt.

S L HAAL
N7624B-1F1 Connect to E4438C signal generator, fixed, 1 month license
N7624B-1FP Connect to E4438C signal generator, fixed, perpetual license
N7624B-1TP Connect to E4438C signal generator, transportable, perpetual license
N7624B-3F1 Connect to N5162A/N5182A signal generator, fixed, 1 month license
N7624B-3FP Connect to N5162A/N5182A signal generator, fixed, perpetual license
N7624B-3TP Connect to N5162A/N5182A signal generator, transportable, perpetual license
N7624B-6FP Connect to N5106A PXB, fixed, perpetual license

N7624B-EF1 Basic LTE (3GPP Rel8 July 07) , fixed, 1 month license

1.4 Hardware Configurations
1.4.1 Multiple Antennas Solution without Baseband Timing Alignment or RF Phase Coherence
for MxN MIMO

GPIB/LAN

> 2 antennas

E4438C SIGNAL GENERATOR 1 (Master) puT

i
GRIB/LAN 1 pn iss
M parr TRIG IN

NT624B SIGNAL STUDIO
SOFTWARE

E4438C SIGNAL GENERATOR 2 (Slave)



1.4.2 Multiple Antennas Solution with Baseband Timing Alignment without RF Phase Coherence
for MxN MIMO

1.4.2.1 Using Four MXG/MXG ATE Signal Generators

N7624E SIGNAL STUDIO GP IB/LAN
SOFTVWA RE

N5182A SIGNAL GENERATOR 1 (Master)

RF O UT
— .
Event 1 10 hiHz OUT
.
GPIB.’LAN]
WPAaTT TRIG W REFIN
N5182A SIGNAL GENERATOR 2 (Slave)
——
Event 1| 10 hiHz OUT
GPIB/LAN
o —
PATT TRIG W REF IN DUT
MN5182A SIGNAL GENERATOR 3 (Slawe) ; Bl RFouT > FOUR CHAMMNEL
RECEIVYER
Event 1 10 hdHz O UT

GPIBAL AN |
PATT TRIG W REF IM

N5182A SIGNAL GENERATOR 4 (Slave) =| RF ouT

Mx4 MIMO CONFIGURATION

1.4.2.2 Using Two ESG Signal Generators with an N5181A Analog Signal Generator as an
External BBG Clock

GPIB/LAN Ewvent 2
ouTt

4 10 MHz 3
BEG GLK | ouT
(200-400MHz]

PATT TRIG IN

N7624B SIGNAL STUDIO
SOFTWARE ]

=/ FEEg ©
C{BFEO

ol
c,

RF OUT

»| 2antennas
DUT

GPIB/LAN

SIGNAL GENERATOR (Master)

| ‘1 0 MH

BEG CLK IN J T

(200-400MHz) PATTTRIGIN
o~ e

N5181A MXG SIGNAL GENERATOR
{External BBG clock)
SIGNAL GENERATOR (Slave)



1.4.3 Multiple Antennas Solution with Baseband Timing Alignment and RF Phase Coherence for
MxN MIMO
1.4.3.1 Using MXG/MXG ATE Signal Generators

Ewvent 1 \
GPIB/LAN ouT
s 1 ™\
’ 10 Mhz
LOIN auT
s e
> 2 antennas
N51624 - DUT
GPIB/LAM
|I .ll
SIGNAL STUDIO
SOFTWARE

REF IN
LOIN ¥ o - PATT TRIG IN

GPIB/ALAN

MN5162A 7 N5182A SIGNAL GENERATOR 2 (Slave)

This Mx2 MIMO can be expanded to Mx3 or Mx4 MIMO

1.4.3.2 Using ESG Signal Generators

GPIB/LAN Freq 0.25 to 4 GHz OUT

'4 Fraq 0.25104 GHz IN

{ Froq 4 to 6 GHz OUT
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out
parT TRIG IN|

oY
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a
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. I 5 5
- s

256234 K10 J
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b |
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This Mx2 MIMO can be expanded to Mx3 or Mx4 MIMO
All ESGs require special option HEC, HCC, and HBC
Thie catun ie far J8NMHY tn A H? BE Autnnd



1.4.4 Multiple Antennas Solution with PXB

10MHz

10MHz Out v EXT Refln

Digital Bus 10

PC

N5106APXB

¥

Digital Bus 10

RefIn
10MHz out

ESGor MXG

Digital Bus 10

Refln

ESGor MXG

DUT

EF or Analog IQ)



2. Signal Analysis

2.1 Digitizer Hardware

2.1.1 89600s VXI-Based Vector Signal Analyzer

|t} 36MHzel 24 ¥ Zg J1X|of DC~6GHze| A58 EME = U= A .

MIMO ApplicationS #I8+ 27§2] Coherence RF channel ZI BBIQ 242 st 2719
Baseband/IF channel2 M &g Cl.

IEEE-1394

i

ESG or PSG or MXGe ™/~

89600S VSA H/W-

2.1.2 Oscilloscope
Infiniium Oscilloscope Al2|== 2x2 MIMOE X|&35l0{ ESH Baseband 1+Q AMESE 2

==

=
_qy

_-"‘E‘Fhe “channal ?'““. LAN or e
Sal L ¥

ESG or PSG or MXG- " B9G01A VSA built in Oscilloscope. 89601A VSA Software.



olegfl EF= VSAZ} X2l == Oscilloscpoe S= L C}.

Table 1. Infiniium oscilloscopes supported by 89600 VSA software

Maodel Analysis Max. Main time memory options supported
bandwidth sample rate

G064 0 to 600 MHz 2 Gsa/s 2 M (4/8/16/32/764 M options)

a104! 0 to 1.0 GHz 4 Gsa/s 2 M (4/8/16/32 /64 M options)

a0204 0to2 GHz 10 Gsa/s B12 K (64 M option)

a0304 0tod GHz 10 Gsa/s 512 K (64 M option)

a0404 0tod GHz 20 Gsa/s 512 K (64 M option)

G604 0to 6 GHz 20 Gsa/s 512 K (64 M option)

808042 0to 8 GHz 40 Gsa/s h12 K (B4 M option)

810042 0 to 10 GHz 40 Gsa/s 512 K {64 M opticn)
812042 0to12 GHz 40 Gsa/s 512 K {64 M option)
813042 0to 13 GHz 40 Gsa/s 512 K (64 M option)

0254 0 to 2.5 GHz 10 Gsa/s 10 M {20/%0,/100/200,/500 M1 G options)
0404 0tod GHz 20 Gsa/s 10 M {20/50/100/200/500 M/ 1 G options)
0604 0to 6 GHz 20 Gsa/s 10 M {20/50/100/200/500 M/ 1 G options)
a0804 0to 8 GHz 40 Gsals 10 M {20/50,/,100/200,/500 M/ 1 G options)
204 0to12 GHz 40 Gsal's 10 M {20/50/100/200/500 M/ 1 G options)
21304 0to 13 GHz 40 Gsa/s 10 M (20/50/100,/200/500 M/ 1 G options)

Table 2. Software revision numbers

Model # Infiniium GPIB Infiniium LAN 806001

B064 A.04.90 A.04.90 6.20

g104 A.04.90 A.04.90 6.20

g0204 A05.00 AD5.00 6.20

g030a A05.00 AD5.00 6.20

g0404 A05.00 AD5.00 6.20

g0604 A.05.00 A.05.00 6.20

g0a04 A.04.00 A.04.00 6.00

g1004 A.04.00 A.04.00 6.00

81204 A04.00 A04.00 6.00

#1304 A04.00 An4.00 6.00

0254 01.00 01.00 g.00

0404 01.00 01.00 g.00

30604 01.00 01.00 8.00

J0804 01.00 01.00 8.00

31204 01.00 01.00 g.00

31304 01.00 01.00 g.00
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2.2 MXA Based Vector Signal Analyzer
MXA Signal analyzer & tH2} 89601 VSA SoftwareES 0|23 EH 2X2 MIMO LTE 25 E &4

A
g = AgHoh

o FH = ofef et Z&LCh

£

1 EPEEEES °

10 MHz Freq ref. =
Time sync. [

89601A VSA runs
inside MIXA or on
external PC

10 MHz Freq ref.
Time sync.
Option phase lock

Figure 2. Screen showing Codebook0 direct mapping, with 16QAM on Figure 3. Same signal observed at Input 2 (Rx1) of the 2-channel
Codeword 0 and QPSK on Codeword 1. Agilent Signal Studio is used to acquisition, without any PDSCH decoding in the 89600 VSA instrument-
create the test signal, configured with a static channel simulating the receiver. Note that the observed constellation at Input 1 (Rx1) is domi-
following path couplings: nated by QPSK from 0 dB coupling with overlaid 16QAM superimposed
Tx0/Rx0 = 0dB (T6QAM), Tx1/Rx0 =—20 dB (QPSK), “mini” constellations due to the —20 dB cross-path coupling.

Tx0/Rx1 =—-20dB (16QAM), Tx1/Rx1 =0 dB (QPSK)

00 Vector Signal Anatyrer
s [T
0BRO®D D <[ xmelin &

\n 2000, Coetockt, Ti0n1 VGOAMN _LTC T RET AL Morw

Figure 4. Enabling appropriate Spatial Multiplex decoding for Codeword 0 Figure 5. Enabling appropriate Spatial Multiplex decoding for Codeword 1
produces a clean 160AM constellation with original transmitted data bits produces a clean QPSK constellation with original transmitted data bits
for that data stream. for that data stream.
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3. One Box Tester
3.1 E6620A

Agilent E6620A= LTE Base Station Emulator 7| =& St= One Box Tester2ZM, 2742 Multiport
£ 77X 2x2 MIMOE K| &t C}.

Scalable Platform

= RF and base band interfaces

= 2.7GHz Frequency Range

- LTE BW’s and data rates

- 2 Cell capability

= MIMO 2x2 and 4x2 |

= niegrated tading

= RF Parametric Measurement
capability (TX and RX)

= VWindows-based PC Controller

# 0000000000

Real time network emulation

- Script-based protocol conformance test F'Ia_nned LTE R&D )
- Bench top state-machine for application test Lifecycle Solutions:
- Endto end IP Data testing = Protocol Development

= Protocol Conformance Test

= Integration and functional test
- RF Design Verification

- Radio Conformance Test

= Interoperability and validation
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