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Tx antennal % Rxantennal
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Channel Configuration

Channel Configuration Tl&, 1x1 SISO ~

4x4 MIMO DF ¥R ILIERRZTEIRTEZEY,

Common | Ghannel 1 |

Swetem Configuration

Tx

Rx

AWGHN

Channel 1 ¥

— > >

Tx Antenna 1 Channel 2

Rx Antenna 1

Channel 3
Channel Configuration : |1::<1 S50 ﬂ
— {
x1 SIS0 ChannEM @
}i% gmg Tx Antenna 2 ﬂWGN Rx Antenna 2
Txd SIMO
&1 MISO
22 MIMO 2x2 MIMO
&3 MIMO
Jd MIMO
Ix1 MISO Tx Rx
T Jw? MIMO
x Tl MIMO
cd MIMO
Chal 1| MIS0 N d—»Y
S0 42 WIMD
43 MIMO B Tx Antenna 1 Rx Antenna 1
dcd MIMO
Tx Antenna 1 2 N @ - 74
Tx Ry Tx Antenna 2 Rx Antenna 2
AWGN N N g
v
T7MF @ _.,T7 Tx Antenna 3 Rx Antenna 3
3 .V
Tx ﬂntenna 1 Rx ﬂ.nte“na 1
Tx Antenna 4 Rx Antenna 4

1x1 SISO

4x4 MIMO
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Fading Profile

Tx Antenna 1 |

[Select Profile] RZ2 &9 vo$ 5E, TOT7AIL o T
MERIN, FEVRATLEERT HERET 5354

_9 big&i éni-g— o h zs;:;nnws)

HSDPA T
00000
.SL CDMA2000(BS)
TD-SCDMA
Rx finte

WLAN

Mobile WiMAX

MIMO Mobile WIMAX
DVB-T

Model A
Madel B
Model C
Model D
LTE(MS) Model E
LTE(ES)

MIMO LTE
Default Setting 1

L3
3
3
L3
3
3
L3
3
1xEVDO 3
3
3
L3
3
3
L3
o 1000000

System Channel Model

GSM Rural Area 6tap, Rural Area 4tap, Hilly Terrain 12 tap-1, Hilly Terrain 12 tap-2, Hilly Trrain 6 tap-1, Hilly Trrain 6 tap-2,
Urban Area 12 tap-1, Urban Area 12 tap-2, Urban Area 6 tap-1, Urban Area 6 tap-2, Equalisation Test 6 tap, Typical small cell 2 tap

W-CDMA (MS) Casel, Case2, Case3, Case4, Caseb, Case6, Moving propagation, Birth-Death propagation, High Speed Train

W-CDMA (BS) Casel, Case2, Case3, Case4, Moving propagation, Birth-Death propagation, High Speed Train

HSDPA Casel, Case2, Case3, Case4, Caseb, Caseb, Case8, [TU Pedestrian A, ITU Pedestrian B, ITU Vehicular A

HSUPA Casel, Case2, Case3, Case4, ITU Pedestrian A, ITU Pedestrian B, ITU Vehicular A

CDMA2000 (MS) |Casel, Case2, Case3, Case4, Caseb, Caseb

CDMA2000 (BS) |Casel, Case2, Case3, Case4d

TD-SCDMA Casel, Case2, Case3, ITU Pedestrian A, ITU Pedestrian B, ITU Vehicular A

1xEV-DO Configuration1, Configuration2, Configuration3, Configuration4, Configuration5

WLAN Model A, Model B, Model C, Model D, Model E

Mobile WIMAX ITU Pedestrian B, ITU Vehicular A, Large delay spread

MIMO Mobile 2x2 MIMO(ITU Pedestrian B, ITU Vehicular A, Large delay spread)

WIMAX

DVB-T Typical Urban (TUB), Typical Rural Area (RA6)

LTE (MS) EPA 5Hz, EVA 5Hz, EVA 70Hz, ETU 70Hz, ETU 300Hz, High Speed Train

LTE (BS) EPA 5Hz, EVA 5Hz, EVA 70Hz, ETU 70Hz, ETU 300Hz, High Speed Train

MIMO LTE 1x2 SIMO(EPA 5Hz, EVA 5Hz, EVA 70Hz, ETU 70Hz, ETU 300Hz), 2x2 MIMO(EPA 5Hz, EVA 5Hz, EVA 70Hz, ETU 70Hz, ETU 300Hz),
4x2 MIMO(EPA 5Hz, EVA 5Hz, EVA 70Hz, ETU 70Hz, ETU 300Hz), 4x4 MIMO(EPA 5Hz, EVA 5Hz, EVA 70Hz, ETU 70Hz, ETU 300Hz)
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4 x 4 MIMO®) BE§:451
o 5\ &R TriggerFHL\S15 5
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10MHz Reference
BB REF Clock
Local Signal

INJLR

Rx antennal

Rx antenna3

gesge | TTL |

Rx antenna4

Trigger

¢ Master/Slavez AL \5154

10MHz Reference
BB REF Clock
Local Signal

MG3710A(Master) Rxantennal

! °;: L= ‘r*.. C
A Rx antenna2
l-r- = - G

MGB?lOA(SIave) Rx antenna3

E l lf‘> Rx antenna4

Trigger

s
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>——

JEVNERE,

JSA!SOSH

Trigger

-
—<

SGlH A1

SG2Hi 112

SG1H A1
(Master)

Trigger -

SG2H A2
(Slave)

—

:
—

< 1sample clock

’

-

< l1sample clock
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Common <r—p

FadingZ:#R9 5L, FEREDEEMNRIRIINET, Commoni—hTIL, Tx Antenna, Rx
Antenna, Channel, AWGN®D & E & H _7ELVET , Channel Configuration(, Fv R JLERZE
EIRTEFT,

4§ Fading IQproducer for MG3710 _ ol x|
Eile Edit Transfer Setting  Simulation

(= = i WA hA VAR L(DK el PN iy = . \
oy @yl M e A M A KA Txfxnte=n na a_)n.;ii
Commen |Channel1 | channet2 | channet 3 | channel 4 | chennel 5 | channet 6 | channel 7 | channet 8 | channet @ | channei 10 | channet 11 | channei12 | channet13 4] » Tx R B 0) 15 15% axX & L’i
1X1 S I SO -~ System Configuration ~ Tx Antenna Configurstion 'd— ° M G 37 loAm 5& ﬁg / \°
Channel Configuration Im Tx Antenna 1 | Tx Arterna 2 | Tx Antenna3 T Antenna 4 | _:/ L,( (j: E__‘é‘r: 0) |
1x2 SIMO =% EEDIQ

1x3 SIMO T — = E g e e \;—Q(Ascuﬁﬁt)@%
1x4 SIMO rd >Y e iNSCEER )
2X1 MISO Tx Antenna 1 : ampling REte : I E

2x2 MIMO _Ys

¥ Rx Antenna i
Bandwicith : W’ MHz!
&Y
2x3 MIMO Y-
2X4 M I MO Tx Antenna 3

_ @_’%2 \%’E‘“Lmh l—':mm L Rx Antenna OE&%E: )
v Rx Antenna 3 AWGN}JD%O)%%%EQ
3x1 MISO L T
3X2 MIMO x Antenna

. @ g 1 _R;:Ei::mlﬁi:rj::nna 2 I Fx Antenna 3 I Fx Antenna 4 E Lij_ ° i T: N RXh§2
Antenna 4 . %ﬁ&é%ﬁ[:‘i
3X3 MIMO » Si:_Ma::;?ave Setting : INut Use > i < Master/S]aveO)EQfE€
3X4 M I M O etnn SR SNGHN Bandwidth = [00100000 [MHz] B - 79: ll \ i'a_ o )
Channelt |Channe\2| Channefs | Channel4 | Channets | channels | channe 4| *|

4X1 M I M O Fading Profile : ILTE(MS)fETU 7OHz Select Profile |
4X2 M I M O Moving Speed : ISS i} [kmh] Mt IFramE Fulie

4X3 M I M O Dopgler Fraguency : [70.000 fH] Marker 2 | Subframe Pulse
¥ Round Fading Pattern
4x4 MIMO

{1 ID.DU 5]

Marker 3 | oFDM Symkol Puise

Random Seed Pattern Sync Marker : INot Use -

|1
N

7/ N
N

Channel Setting:

& F v JLDFading Profile, BENEE, Ry TS5—EE#LEERELET,
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Channel ¥—k

ZChannel DTILFINNADEHZEZH

i Fading IQproducer for MG3710
File Edit Transfer Setfing  Simulation

CEWET,

H‘aﬁ%u

e e i

—Channel 1 Parameter

53

~Powver Delay Profil

Input File: LTE-FDD_0.sevi 0.00

Facling Profil LTE(MSPETL 70H

acling Profile (M=) iz 5720 00

RF Freguency © 2110 00000000 [MHz] 5_40 a0

=
Sampling Rate: | 15.36000000 [MHz] & _50.00
Bandswidth : 4 51500000 [MHz] ~80.00
i 1 i
Fatlor Lonath ] 1000000 fmel 00000 10000 20000 30000 40000 50000
Delay[us]
Full Scals

Path | Fading Type | Delayus] | Power[dB] |Moving Speed [kindh] | Doppler Frequency [Hz] | Rician K factor [dB] | Angle of Arrival [deg] | Phase shi &
[ Rayleigh 0.0000 -1.00 745 70.000 Q.00 [2Xe] 0o
M3 Rayleigh 0.0500 -1.00 755 70.000 0.00 0.0 005
3 Rayleigh 01200 -1.00 754 70.000 Q.00 [eke] 0.0
[ Rayleigh 0.2000 0.00 75.8 70.000 Q.00 [2xe] 0o
5 Rayleigh 0.2300 0.00 75.58 70.000 Q.00 [2Xe] 0.0
s Rayleigh 0.5000 0.00 755 70.000 0.00 (2] 0.0
M7 Rayleigh 1.6000 -3.00 75.5 70.000 Q.00 [2Xe] 00
= Rayleigh 2.3000 -5.00 755 70.000 0.00 o0 0o
Mo Rayleigh 5.0000 -7.00 755 70.000 0.00 0.0 0.0
Oin Rayieinh 2.A000 .00 7858 o000 Q.00 ekl a0
[ ] Rayieigh 2.0000 Q.00 Fo.0 FO.000 Q.00 [2Xe] oo
O Rayigigh 0.0000 o.00 79.5 F0.000 Q.00 o0 010
- = S e e o = =
4 I >

Classical Classical Flat Rounded

feds

Power Delay Profile:
FPathMiKEEZ | HEEhDelay,

HtePowercRRLET,

Multi Path DE&5E:

TROTATLERELEY ]

Path

1~20

Fading Type

Rayleigh, Rice, Constant

Delay

0.0000 ~ 2000.0000 us

Power

-80.00 ~ 0.00 dB

Moving Speed

0.0 ~ 5000.0 km/h

Doppler Frequency

0.000 ~ Sampling Rate/2

Rician K factor

-40.00 ~ 40.00 dB

Angle of Arrival

0.0 ~ 180.0 deg

Phase shift

0.0 ~ 359.9 deg

Spectrum Shape

Classical 6dB,
Classical 3dB,
Flat, Rounded

Correlation Setting

Edit, Not Use,
EZTE S TLySPath
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Correlation Matrix <,—p

EMPathD B TEEE HLVET, Correlation MatrixD X B D EEIZL T THINDELEET
DEZENEZHEBLELGDLSICETOERIIEEFTHESNET,

Correlation Matrix X|

Recall File... Copy To All Paths | .
i~ Channel Correlation . A : CO py TO Al I Path S .
Path : Path 1 o Correlation Setting : Edit v _ o
1 Kronecker method EQE Path®/\7}_9§1mo)éﬁ
| |#PathizaE—F B emiTEE
9,

éave File...:
A #Path® Correlation Matrix e —
Y; \05)(_9€CSV77/()[/(:1%7$ T Correletion Metrix 0.0 i 0.0
FTARENTEFET,

Recall File...:

Ry Antenna 1 R¥ Antenna 3 Ry Antenna 4 .
= 2,3 N ) % ) &fﬁ A E
CSVIFALDHEHABEST e EEX s .
LN C lati Matrixs S5 4 y 0 EBRTLHE TOLIGDAUED
iy iaaiessavl iy NERSWHEDA AN TES
B - J7= 7~ N
t@%aﬁi?’égtﬁ\fgij_oj y, — ¥ & B
Channel 1 Channel 2 Channel 3 Channel 4 Chanqy, (i °
l Channel 1 1 0.89990 +j0.04312 0.98830+j0.03210 0.88940 +j0.45200 0.954 00 ¢
Channel 2 0.89990 - 0.04312 1 0.89990 +j0.04312 098830 +j0.03210 0, 10.45200  (
Channel 3 0.98830-50.03210 0.89990-;0.04312 1 0.89990 +j 0.0431 #8830 +j0.03210 (
Channel 4 0.88940-j0.45200 0.98830-j0.03210 0.89990-70.04312 1 0.89990 +j0.04312 (
Channel 5 0.95420-j0.76400 0.08894-j0.45200 098630-70.03210 0.89990-;0.04312 1 §
Channel 6 0.85800 + j0.00000 0.95420-70.76400 0.08894-j0.45200 0.98830-;0.03210 0.89990-70.04312
Channel 7 0.85800 + j0.00000 0.85800+j0.00000 0.95420-70.76400 0.08894-;0.45200 0.98830-0.03210
Channel 8 0.85600 + j0.00000 0.85800 +j0.00000 0.85800 + {0.00000 0.95420-j0.76400 0.08894-/0.45200
Channel 8 0.85800 + j0.00000 0.85800 + j0.00000 0.85800 + {0.00000 0.85800 + j0.00000 0.85420-0.76400 N ¥ ﬁl
. Channel 10 0.85600 + j 0.00000 0.85800 +j0.00000 0.85800 + {0.00000 0.85800 +j0.00000 0.85800 + [ 0.00000 ! N
@ O n eC ke r M et h O d . Channel 11 0.85800 + j0.00000 0.85800 +j0.00000 0.85800 +0.00000 0.85800 +j0.00000 0.85800+0.00000 ¢ Y
Kronecker MethodON-OFF | 2 Input Complex Data |1nPUt Cc
B
ERE L’fj_- o , | +i [ 003210
ON®DIFEIZIL. Tx Correlation

Matrix&Rx Correlation Matrix&
MDKroneckerfEDHEEEMNT D OK
Correlation MatrixIZktEnFE

\Z- J
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Moving Propagation ¥»—Fpk

Moving Propagation|d,
“System Configuration = 1x1 SISO’,
“Fading Profile = Moving Propagation (W-CDMA)”
DG EICRETEEY
Rl

Eile Edit Transfer Setting Simulation

o B e S oG M A W A A

Common  Moving Propagation |

F: N B A
b - » > At=B+£(l+sin(omega-t)) Pathll:*}b'tPachO)iEEi)‘\
; : 2 —— — RITR-TEILETS .
ing Pr

Path Power [dB)] | Alus] B [us] Omega [1/s] — =
0 0 0 0 '<-F§0)74TA€EQEL$_§-O

0.00 5 1 0.04
F.

|
B

|
L)

Path 2

Power -80.00 ~ 0.00 dB

A (Offset) 0 ~ 500 us

B (Variation) |0 ~ 500 us

Omega 0.00 ~1.00 Hz
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Birth-Death Propagation ¥—Fk

Birth-Death Propagation(d.
“System Configuration = 1x1 SISO’,

“Fading Profile = Birth-Death Propagation (W-CDMA)”

=] L
o)iﬁélvﬁxm—cgid-o
i Fading IQproducer for MG3710 I ] B - — -
File Edit Transfer Setting Simulation Pathl&PachO):EEi)\7‘/’5l Lz
ooy By 4 e e e N A M A2 MK gYBEHYFET .,
Common  Birth-Death Propagation] //~
/ TROTATLERELES .,
R p B R A R /
A A A
b P Path 2
. i ’ / Power -80.00 ~ 0.00 dB
< Maximum Delay |1 ~ 400 us
Birth-Death Propagation Delay Resolution |1 ~ Maximum DEIay us
Dwell time 0.001 ~ 200.000 ms
Path Power [dB] | Maximum Delay [us] [ Delay Resolution [us] [ Dwell time [ms] Path Alternate Random Se
v ; oy : , Sequence
B i & ; i setting _
. Path 1, 2, Termination
Path Afternate Sefting | Random - P?th Dela“r\_/‘[us] N Delay 0 ~ Maximum Delay
\\
%74?1@5&%&%
=l
Path 1, 2, Termination
Delay 0 ~ Maximum Delay
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S RL: Calculation

“Calculation”z=91) w09 5L, BRI\ F—2DERMZFHIBLET,

ti Fading IQproducer for MG37

i Fading IQproducer for MG3710 “Eile | Edit
File Edit Transfer Setting Simulation

etting  Simulation

Calculation
Calculation & Load
e Calculation & Play

Dttt e —
Syste | T T—
_ Clipping ‘
Calculatlon \ \ ‘VChanmrcunnguruﬁuu [TXT SIS0 ||

Calculation & Load

Calculation & Play

Calculation:

NG A—ZERTER., BN\ I—2 DERERRLET .
/Calculation/

Calculation & Load:
BRERDSETRICERLI=ER/A2—2FMG3710AD BB AE)~NRBEALET,
/Calculation/ > /Load/

Calculation & Play:

BRERDTTRICERLU= R/ \2—2EMG3710AD KK AE) AR, BIREZITVLET,

/Calculation/ > /Load/ > /Select/
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S RL: Calculation

“Calculation”z=21) w09 5L, BRI\ F—2 DERMZFHIBLET,

[ Export File =]
Export Path: |Binritzu corporation¥l0producer¥Fading¥Data _l—_> 3&%[ {9—:/0) Hj jJ ﬁjd—}bg‘a} *EE
e > B NE—2 DR r—D %8 3IXFLRA
Full Path : |D:¥F'|nritsu corporation¥IGproducer¥F ading¥Data

> B2 —2DIT7AIVEA: 20X FLRN

Export File Mame: |

Srcaling
f* RM3E Yalue " Output Gain
[~ Auto Settine 00 [dE] RMSE@E&E~ Hh'jl’f*(.‘/d)ﬁﬁﬁ
1167
Comment:

|F{F Frequency=100000000000 MHz MGB?lOAG)EEJ:':i;T{éh%
AGHE OFF = R AV ME: &5383XFLN

\>
"OK"ZVIVITHERMERZERIBLET
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B NI—DBEE

ARB AEVHRR(A T av)BEUR—RN\V R EBTERMERE(A T av) EimEDHELXEIRL

F3, ARB AEUILER(A TV IV B LUR—RNU R ESEHMBEE(A T av)EwmERIRT 5
CEIZERY, FYREZEEF/NNFI—2 DERPERIZIZTDORN—RANVNEE G EEETFERALIZKER
INF—2V DEDEIEEICEYET , RBICEFBINTOVENA T arEBIRL-GEITI3ER

LI/ E—UMERATELRLIEAHYEYT . LT DREEBMoARBIZEHRINTLSD
FToavDlAELEIZELE TERELTIZELY,

| FF LA DlHEDE ENTNOREEEERELI-EEICEREINDK /S

Memory 64M samples L —‘z@%iﬂ%ZliUT@&ol:ﬁUi?%

Option 48 I = ot X
Memory 64M samples x2 BLOG 2H = :

Option 78 Memory 64M samples G64M Y7

Option 45 Memory 64M samples x2 . L
Memory 256M samples EXfal (With Option48,78) 128M 7

Option 75

Memory 256M samples x2

Option 45 LU Option 48
Frzix
Option 75 LU Option 78

Memory 256M samples 9256M T

Memory 256M samples x2

' i 512M 7
(With Option48.78) 512M Y77

Memory 1024M samples

Option 46
EY el =
Option 76

Memory 1024M samples 512M #r7

v 1024M s s X2 _ . g
Memory 1024M samples x 519M T

Memory 1024M samples x2

Option 46 XU Option 48
=i
Option 76 # LU Option 78

(With Option48,78)

Discover What's Possible™
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{Ta%
MX370107A Fading IQproducer
72— 7 BHtEDH
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Doppler Spectrum Ml [Rayleigh]

M=}
10dB
178s

4 Spectrum Analyzer
@ RBW
@ vBW

100Hz

10Hz SwWT

Reference Level ~ -10.00dBm

Pos & Neg

i

-100 -100

Center 2.000 000 000GHz Span 50.00kHz

Trace [Write

Rayleigh with Classical 3 dB

|4 Spectrum Analyzer =]
@RBW  100Hz 10dB

@vew 10Hz 178s
Reference Level

-10.00dBm Pos & Neg

e

-100

Center 2,000 000 000GHz Span 50.00kHz

Trace [Write

Rayleigh with Flat

l4 Spectrum Analyzer

Center 2.000 000 000GHz

[0
10dB
178s

@ RBW
@ VvBW

100Hz

10Hz swT

Reference Level -10.00dBm Pos & Neg

SiEs

Span 50.00kHz

Trace [YWite

Rayleigh with Classical 6 dB

1% Spectrum Analyzer [_[0]
@RBW  100Hz 10dB

@ VvBW 10Hz SWT 178s

Reference Level -10.00dBm Pos & Neg

L

-100
Center 2.000 000 000GHz Span 50.00kHz

Trace [JWrite

Rayleigh with Rounded

Discover What's Possible™
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Doppler Spectrum M4l [Rice]

& Spectrum Analyzer [0l
@RBW 100Hz | ATT  10dB
@VBW  10Hz | SWT  178s

Reference Level -10.00dBm Pos & Neg

i

-100
Center 2.000 000 000GHz Span 50.00kHz

Trace [Write

L& Spectrum Analyzer HE
@RBW 100Hz | ATT  10dB
@VBW  10Hz | SWT  178s

Reference Level -10.00dBm Pos & Neg

g

100
Center 2.000 000 000GHz Span 50.00kHz

Trace [YWrite

Rice with Classical 3 dB

@RBW  100Hz ATT  10dB
@ vBw 10Hz SWT 178s

Reference Level -10.00dBm Pos & Neg

=

Center 2.000 000 000GHz Span 50.00kHz

Trace [YWrite

Rice with Flat

Rice with Classical 6 dB

@RBW  100Hz ATT 10dB
@mvBW 10Hz SWT 178s|

Reference Level -10.00dBm Pos & Neg

S

100
Center 2.000 000 000GHz Span 50.00kHz

Trace [Write

Rice with Rounded

Discover What's Possible™
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REREEQM-LNIILIOYI VT L—FDO—H (1/3)

— = — - S
BIELT,. TRONSA—RIZEITZR
N NS » e
BERSMELAILIOVIVTL—I D o o
BHEEEZRLET, L
System Configuration 8 L
Channel Configuration |1x1 SISO )
Tx Antenna Configuration (Tx Antenna 1) 01 b= Rayleigh Distribution
RF Frequency 2000.00000000 MHz | Ve e Rayleigh Distribution(+2 dB shift)
- Rayleigh Distribution(-2 dB shift)
Sampling Rate 11.52 MHz Moning Speed = 583 (km/h)
Repetition 1 001
Pattern Length 10220 ms -325 -30 -2v5 -25 -225 -20 -175 -15 -125 -10 -75 -5 -25 0 25 5 75
Channel Setting (Channel 1) FealPower [ Ava Power (¢8)
Moving Speed 2.3, 50, 120, 250, 583 km/h RIRFER M (Moving Speed = 583 km/h)
Doppler Frequency 4.262, 92.657, 222.376, 10000
463.283, 1080.377 Hz
Round Fading Pattern Fzvolal
Random Seed 1 1000
Rx Antenna Configuration (Rx Antenna 1) P
£ .
AWGN |[FryotsL < -
5 N\
En 100
5
3 10 Rayleigh Distribution n
ffffff Rayleigh Distribution (+20% shift)
Rayleigh Distribution (-20% shift)
Moving Speed = 583 (km/h)
1
-25.5 -23 -20.5 -18 -15.5 -13 -10.5 -8 -55 -3 -0.5 2 45
Peak Pow er / Avg Pow er (dB)
LRILYOyS 25 L—bk (Moving Speed = 583 km/h)
Slide 19
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BIEERNT LAY I:I“J““/lgzﬁ‘l/—bd)—ﬁ'l (2/3)

100
10 . 10 = / ;
2 £
g 1 3 1
a &
0.1 f——— Rayleigh Distribution — 01 == Rayleigh Distribution —
e Rayleigh Distribution(+2 dB shift) N EPPEPPY Rayleigh Distribution(+2 dB shift)
44444 Rayleigh Distribution(-2 dB shift) ------- Rayleigh Distribution(-2 dB shift)
——— Moving Speed = 250 (km/h) Moving Speed = 120 (km/h)
0.01 0.01
-325 -30 -275 -25 -225 -20 -175 -15 -125 -10 -75 -5 25 0 25 5 75 325 .30 -275 -25 225 20 -17.5 -15 -125 -10 75 -5 25 0 25 5 75
Peak Pow er / Avg Pow er (dB) Peak Pow er / Avg Pow er (dB)
RIERSMH (Moving Speed = 250 km/h) REREESH (Moving Speed = 120 km/h)
1000 1000
@ - Q :
é 100 === g 100 \
£ - N e N
s E} A\
£ £
2 o
% 10 T 10
S 3 Rayleigh Distribution
-~
Rayleigh Distributon (| [ e Rayleigh Distribution (+20% shift
,,,,,,, Rayleigh Distribution (+20% shift) ------ Rayleigh Distribution (-20% shift)
fffffff Rayleigh Distribution (-20% shift) Moving Speed = 120 (km/h)
Moving Speed = 250 (km/h) 1
1 -255  -23  -205 -18  -155 -13  -105 -8 5.5 -3 -0.5 2 45
255 -23 -205 -18 -155 -13  -105 -8 -5.5 -3 -0.5 2 45 Peak Fower / Avg Power (d)
Peak Pow er / Avg Pow er (dB) o N .
¢ s : LAY ay o5 L—k (Moving Speed = 120 km/h
LALSOYS T L—F (Moving Speed = 250 km/h) (Moving Sp )
Slide 20
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RERESA-LAILIOYIVTL—FD—HI (3/3)

Probability (%)

Level Crossing Rate (times/s)

100

10

0.1

0.01

Rayleigh Distribution

Rayleigh Distribution(+2 dB shift)
Rayleigh Distribution(-2 dB shift)
——— Moving Speed = 50 (km/h)

Probability (%)

-325 -30 -275 -25 -225 -20 -175 -15 -125 -10 -75 -5 -25 0 25 5 75
Peak Pow er / Avg Pow er (dB)
RIEHE ST (Moving Speed =50 km/h)

1000

Level Crossing Rate (times/s)

100
10 — —
1 -
Rayleigh Distribution
——————— Rayleigh Distribution(+2 dB shift)
~~~~~~~ Rayleigh Distribution(-2 dB shift)
Moving Speed = 2.3 (km/h)
\
-325 -30 -275 -25 -225 -20 -175 -15 -125 -10 -75 -5 25 0 25 5 75

100

Peak Pow er / Avg Pow er (dB)

REREFE S (Moving Speed = 2.3 km/h)

10

10 1
Rayleigh Distribution Rayleigh Distribution
fffffff Rayleigh Distribution (+20% shift) -------Rayleigh Distribution (+20% shift)
""" Rayleigh Distribution (-20% shift) -------Rayleigh Distribution (-20% shift)
Moving Speed = 50 (km/h) Moving Speed = 2.3 (km/h)
1 0.1
255 23 205 -18 155  -13 -105 -8 55 -3 .05 2 45 -25.5 -23 -20.5 -18 -15.5 -13 -10.5 -8 -5.5 -3 -0.5 2 45
Peak Pow er / Avg Pow er (dB) Peak Pow er / Avg Pow er (dB)
> N H f—
LRILYayL S L—k (Moving Speed = 50 km/h) LRILYBYL 7 L—k (Moving Speed = 2.3 km/h)
Slide 21
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BR/NF—2 DB AE

b= |

FiEl (1/6)

MG3710Al%., #7723 T K1024 MsampleD e\ 3— & FIBTEET, Ez/\3—>
DBELEFBIEATIBRZECKYHIRBRNIHYET, FEIFLTEMS)TOBELERHEO—HlzRLE

j—o

FEBICLYBERBIIIEGYES, COBEXZRIATILOTEHYFEE A,

BW Sampling Rate RABA R[S
256MSample  512MSample [1024MSample

1.4M 3.84M 69.91 139.81 279.62
3.0M 7.68M 34.96 69.91] 139.82
5.0M 15.36M 17.48 34.95 69.90
10.0M 30.72M 8.74 17.48 34.96
15.0M 30.72M 8.74 17.48 34.96
20.0M 61.44M 4.37 8.74 17.48

UE Conformance testing (3GPP 36521-1-840)

Minimum Test time for PDSCH Single Antenna Port Performance

Minimum Test time for PDSCH Single Antenna Port Performance with 1 PRB

Minimum Test time for PDSCH Transmit diversity 2x2

Minimum Test time for PDSCH Transmit diversity 4x2

Minimum Test time for PDSCH Open Loop Spacial Multiplexing 2x2

Minimum Test time for PDSCH Open Loop Spacial Multiplexing 4x2

Minimum Test time for PDSCH Closed Loop Single/Multilayer Spacial Multiplexing 2x2

Minimum Test time for PDSCH Closed Loop Single/Multilayer Spacial Multiplexing 4x2

Discover What's Possible™
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SR I\ R—>

OF:]

Lix
il
= m|

Table G.3.5-1: Minimum Test time for PDSCH Single Antenna Port Performance

FEl (2/6)

Table G.3.5-1: Minimum Test time for PDSCH Single Antenna Port Performance

Discover What's Possible™

MX370107A_3710-J-L-1

Test Demodulation |Minimum number [ (256 Msample) [Minimum number | (256 Msample) Test Demodulation [Minimum number | (256 Msample) |Minimum number | (256 Msample)
number scenario plain of of active number scenario plain of of active
text: subframes(MNS) Fe75eamoie subframes 512 Msample text: subframes(MNS) subframes
to reach target +- ¢ ple) ¢ ple) to reach target +- (512 Msample) (512 Msample)
R.2(10 MHz, full e 2%
' oy O x 8| R.3(10 MHz full
QPSK, 1/3) 7482 9000 5 4( AV 172) o) (o)
[1.1] (1x2 Low) 0 0 QAM, 1346 e 3000 e
EVAS5 [1.7] (1x2 High)
R.2(10 MHz, full, 0 e ETU,300 O o
QPSK, 1/3) 682 2000 9| R.5(3 MHz full,
L2 (1x2 Low) o o) 64QAM, %) 28159 © 30000 °©
ETU.70 2.2] @eLowy | 7T TS [T
R.2(10 MHz, full, o e EVA5 © ©
PSK, 1/3
3 ‘?m LOW)) £ S 2000 freeeeeeeeeee 10| R6(5 MHz, full, o y
ETU,300 O o 64QAM, 3/4) 17448 e 19000 oo
R.2(10 MHz, full o 23] ug/;‘;"") 0
PSK, 1 B
QPSK, 1/3) - S — td | 11| R.7(10 MHz, full,
[1.4] (1x2 Low) o . 64QAM, %) o
HST 18 12 L ’ 3039 [eemeeeeeeemeoeenaes 5000
R.4(1.4 MHz, full, 0) O 3l ( EVA(,)':_\nN) o
- e Loy 17789 [ R 12| R7(10 MHz, ull,
' e) o) 64QAM, %) O
EVA5 896 e 2000
R.3(10 MHz, full, Ny N [1.9] (1x2 Low) o
16QAM, %) YL R 11000 oo ETU,70
5] (1x2 Low) o o 13| R.7(10 MHz, full, o N
EVAS5 64 QAM, 3/4) 7697 e 0000 oo
R.3(10 MHz, full, o o [1.10] (1x2High) o o
16QAM, ¥2) 243 e 2000 Moo EVA5
[1.6] (1x2 Low) o o 14| R.8(15 MHz full,
ETU,70 64QAM, %) 24919 e O __________ 6000  |eerecee O ___________
[2.4] (1x2 Low)
EVAS5 O o
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34 A

DB AE

b= |

Table G.3.5-1: Minimum Test time for PDSCH Single Antenna Port Performance

FiEl (3/6)

Table G.3.5-3: Minimum Test time for PDSCH Transmit diversity 2x2

Test Demodulation |Minimum number | (256 Msample) [Minimum number | (256 Msample) Test No Demod Scenario Target, (256 Msample) | Min No of active (256 Msample)
number scenario plain of of active n . .
text: subframes(MNS) subframes (@i7ey Sl Eien (512 Msample) subframes (512 Msample)
to reach target +- | (512 Msample) (512 Msample) 1| R11(10MHz, full,
2% 16QAM %) . "
15( R.9(20 MHz, full, « < (2x2 Med)
B4QAM, 3/4) 5730 7000  peeeeeeeeesesemeeeeseeee 14321 e 16000  |-ee-emememememememeemeas
[2.5] (1x2 Low) o [7.1] EVA5
EVAS [SFBC, Space
16| R.0(3 MHz, 1PRB, @) (@)
160AM,1/2) O Frequency Block
' 2379 4000 e Code]
[3.1] (1x2 Low)
ETU70 o 2| R10(1OMHzZ, Full,
17| R.1(10 MHz, o QPSK, 1/3) O -
1PRB, 16QAM, %) 2373 4000 (22 low) 04 ] T
3.2 (1E><T2UL%v) 0 [7.2] HST
18| R.1(20 MHz, N < [SFBC] ©) -
1PRB, 16QAM, ¥2) 9173 e 11000 e
[3.3] (1x2 Low)
X X
ETU,70
Table G.3.5-2: Minimum Test time for PDSCH Single Antenna Port Performance with 1 PRB Table G.3.5-4: Minimum Test time for PDSCH Transmit diversity 4x2
TestNo | Demod Scenario Target, (256 Msample) | Min No of active | (256 Msample) TestNo | Demod Scenario Target, (256 Msample) [ Min No of active | (256 Msample)
(info) Simulation | (512 Msample) | _ subframes | (512 Msample) (info) Simulation  [(512 Msample) | subframes (512 Msample)
1 R.29(10MHz,
1PRB, 16QAM, %) o) 'e) 1 R-lé(Fl’;E/IlHé,)full,
eLow) | oo e 000 ]
[3.4] ETU,70 8o 5000 (@x2 med) o o
[MBFSN] O (@] EPA5 13449 e 15000 oo
[7.3] [SFBC-FSTD,
SFBC-Frequency
Shifted Transmit o o
Diversity]
Slide 24
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BN F—2DE

:3.

FIEl (4/6)

Table G.3.5-5: Minimum Test time for PDSCH Open Loop Spacial Multiplexing 2x2 Table G.3.5-7: Minimum Test time for PDSCH Closed LoopSingle/Multilayer Spacial Multiplexing 2x2
TestNo [ Demod Scenario Target, (256 Msample) | Min No of active | (256 Msample) TestNo [ Demod Scenario Target, (256 Msample) [ Min No of active | (256 Msample)
(info) Simulation (512 Msample) subframes (512 Msample) (info) Simulation (512 Msample) subframes (512 Msample)
1| R.11(10MHz, Full, 1 R.10(10MHz,
16QAM, ¥2) o) o) 6PRB, QPSK, 1/3) O O
2x2 Low;
¢ ) (@2 Low) 2390 S — 4000 —
3439 | 5000  |rereeeeeesememenenenenees [4.1] EVAS
[6.1] EVA70 [SCW, Single @) O
[LD-CDD, Large o) o) Code Word]
Delay-Cyclic Delay 2| R.10(10MHz, Full,
Diversit] QPSK, 1/3) x x
(22 High) pecr 7 ] — P1:1070c R OSSR —
[4.2] EPAS5S
[SCw] X X
3| R.11(LOMHZfull,
Table G.3.5-6: Minimum Test time for PDSCH Open Loop Spacial Multiplexing 4x2 16QAM %) O O
Test No Demod Scenario Target, (256 Msample) | Min No of active | (256 Msample) (2x2Low)
: : ; 2082 feeeeeeeeeenecenens 4000 e
(info) Simulation (512 Msample) subframes (512 Msample) [5.1] EVA5
1| R.14(10MHz, full, [MCW, Multiple O O
16 QAM, %) O O Code Word]
(42 low) 678 e 2000 oo 4] R11(10MHz, full,
[6.2] EVA70 16QAM ¥5) (@) O
[LD-CDD] (@) O (2x2Low) 86 2000
5.2] ETU,70
[MCW] O @)

Table G.3.5-8: Minimum Test time for PDSCH Closed LoopSingle/Multilayer Spacial Multiplexing 4x2

Discover What's Possible™

Test No Demod Scenario Target, (256 Msample) | Min No of active | (256 Msample)
(info) Simulation (512 Msample) subframes (512 Msample)
1| R.13(10 MHz
6PRB, QPSK 1/3) @) O
(4>Q LOW) 1693 ________________________ 3000 __________________________
[4.3] EVA5
[scw @) O
2 R.14(10MHz,
MCW, 6PRB, O x
16QAMz) v T S—— E010/01s R PO —
[5.3] (4x2low)
EVA5 O O
MCW]
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B /IN3—2 D

B4

b= |

FE (5/6)

MG3710Al%., 723> T K1024 MsampleD e\ 3— & FIRATEET, KR/ \3—>
DBELEFBIEATIBRZEICKYFHIRIAHYET ., TRIFZTDOMDI AT LTHOELERRD—H

ZRLFET,

*FEHICIVBERRBIIIELGYET, COEEZRIETHILDOTEHYFEL A,

£ MG3710A'G®§7C§$H#XF§] [sec] R & B D & (—HB)
DRT L B/ \8—2 YA = | RN Sampling Rate | Data Points
(256 Msample) [ (512 Msample) | (1024 Msample) TXIBET SRR/ 15— [Hz]
DL_MCS-9_1SLOT,
GSM - 122.6 245.3 (Frame Length = 1875, Gap Length = 3,250,000 49,822,500
13125)
W-CDMA Downlink IQproducer T4 &
W-CDMA(MS) 20.4 40.9 81.8 (Channel Edit — SFN Cycle = Short) 11,520,000 117,734,400
W-CDMA(BS) 20.4 40.9 81.8 UL_RMC_12_2kbps 11,520,000 117,734,400
HSDPA/HSUPA Downlink IQproducer T4 AR
(Easy Setup = H-Set 1 (QPSK), Channel
HSDPA 23.3 46.6 93.1 Edit — SFN Cycle = Short, HS-SCCH1 — 11,520,000 1,382,400
Edit — Payload Data = PN9fix)

HSUPA 20.4 40.9 81.8 Uplink 11,520,000 235,468,800
CDMA2000(MS) 52.1 104.2 208.3 FWD_RC1-2_9channel 4,915,200 393,216
CDMA2000(BS) 52.1 104.2 208.3 RVS_RC1_FCH 4,915,200 393,216

TD-SCDMA 40.9 81.8 163.5 rmc12_2k_ue_dl 5,120,000 104,652,800

1xEVDO 52.1 104.1 208.2 FWD_38_4kbps_16slot 4,915,200 524,288

11b_DSSS_2Mbps_PN9

WLAN 5.0 10.0 20.1 (Frame Length = 188848, Gap Length = 44,000,000 96,501,328

27192)
Mobile WiMAX IQproducer T4 B
Mobile WiMAX 12.0 24.0 479 (BandWidth = 10MHz, FFT Size = 1024, 22,400,000
Frame Duration = 5ms)
DVB 13.9 28.0 55.9 DVB-T/H IQproducer CA Ak 18,285,714 1,392,640

Discover What's Possible™
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b= |

B IN3—>2 DB ERRE (6/6)
¢ W-CDMAMIGPPIRIE LD LB

3GPPTCHEIN TSI — Y

5 E# O EHIF800 ~ 900151 % xe Lk BOERRE L
L\-_Gj-o (256 Msample) | (512 Msample) |(1024 Msample)
ZIT PIELTII—OV T A S : 5 5
~ Sl At W-CDMA(MS) 52.8 26.4 132
1000E TAEYBEZBAILE W-CDMA(BS) 52.8 26.4 13.2
Ho. B9 EEEZRICRLED, HSDPA 42.9 215 10.75
. HSUPA 52.8 26.4 132
ROBERELYRNEHICT S CDMA2000(MS) 20.7 104 5.2
EREEAAY1000EIA LIT/3D. ELVS CDMA2000(BS) 20.7 10.4 5.2
_ENRDMYET, TD-SCDMA 26.4 13.2 6.6
. o s 1XEVDO 20.7 104 5.2
Ft=. BV T SEIKEIERF WLAN 215.4 107.6 53.8
FrequencylZtefl 9 57-6. 8 F Mobile WiMAX 90.1 45 225
BiEBEINESEAIFEERYTSE DVB 775 38.6 19.3

BBELERY, KRN F—2DT7
AILBAZXHINSKIEYFET

*RF Frequency = 1.0GHzDi5&

Discover What's Possible™
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BRGING—2 D E

=R IZh DBl

FiE (1/2)

—HIELT, FRARYIDPCEE > TRBAEMEITE oS ITH BT ERFEZRLET

EHICEOTIFFEEBIZEVERZNEELETAZEAHYFT N, —EERLIE-ER/ S2—21F
MG3710ARB D /N\—F T4 RIZIZREL T, ZEIMNSIFN—FTARIMLTIZYa—ILT 3
CEMNTEFY,

PCARYY, R ERFEH

PCARYY, R E &K

Discover What's Possible™
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Intel Core 17 2.67GHz :
CPU (@7 IOy 4) Intel Core i7 Z.BZGHZ
AE!) 2.85GB chPU @77atvy 4)
Windows XP Professional AE!) 2.85GB

(135}/ = (325}2';::'/;7_'4 2T ZAT L) oS Windows XP Professional
BRI\ E— BLTE IQproducerC{ER L=/ 32— Y SN -

FRC_R 14 FDD. 0.3.wvd ERe/\8—>  |MISDBT_2layer_movie2.wvd

RF = 2GHz RF = 500MHz

Bandwidth = 10MHz Sampling Rate = 16.25MHz

iFT S'ZDe = 1_024 i Bandwidth = 5.57MHz

rame buration = ms

Sampling Rate = 30.72 MHz Pattgrn Length = 9253.44ms

Repetition = Maximum (Fading Profile)

(Fading Profile) DVB-T/Typical Urban(TU6) 30km/h

MIMO LTE/4x4 MIMO/ETU 300Hz/High Correlation(9Path) ; . 2 A

MIMO LTE/2x2 MIMO/ETU 300Hz/High Correlation(9Path) Option.045/075 (256 Msample) & D15

LTE(MS)/ETU 300Hz(9Path)

Option.045/075 (256 Msample) t=NIHFE&
HERE B~ DY AR (1GBxtH $1/ 35— ) STEER INE—2 DH A X (588MBxH 11/3 58— %)
4x4MIMO 5285115 h 1Path 6Path
2x2MIMO LIRS RI515Y Pat at at
1x1SISO 285585 1x2SIMO 475y 2858259

1x4SIMO 1853253 AFFEI595
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BRGING—2 D E

PCARWY, B HE R EH

=R IZh DBl

HE (2/2)

PCANRYY, B & &

Intel Core i7 2.67GHz

Intel Core i7 2.67GHz

CPU @77atys: 4) CPU @770ty 9E 4)
AE!) 2.85GB AE 2.85GB
oS Windows XP Professional 0Ss Windows XP Professional

BRI\ E—

HMISDBT_2layer_Coded.wvd

RF = 500MHz

Sampling Rate = 16.25MHz

Bandwidth = 5.57MHz

Repetition = Maximum

Pattern Length = 15730.85ms

(Fading Profile)

DVB-T/Typical Urban(TU6) 30km/h
Option.045/075 (256 Msample) 1= N1HE

RN A—

HMISDBT_2layer_Coded.wvd

RF = 500MHz

Sampling Rate = 16.25MHz

Bandwidth = 5.57MHz

Pattern Length = 15730.85ms

(Fading Profile)

DVB-T/Typical Urban(TU6) 30km/h
Option.045/075 (256 Msample) +E DiHE

Discover What's Possible™
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HERE 13— DY A X (1GBxH A1/38— %) EEER 1832—2 DY AX (SOMBx i F1/ 33— %)

Path 1Path 6Path Path 1Path 6Path

1x2SIMO 181155 AR5FEI5% 1x2SIMO 4%y 15%

1x4SIMO 2FFRE329 SKif445 1x4SIMO 9% 30%
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