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AIERER

PHY-TPUT DL/UL

IP-TPUT DL/UL
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DL3CC 4x4MIMO
UL1CC SISO

1,123 M/112 Mbps

Fv Tty hR2A
1Y A 74

1,116 M/111 Mbps

B lperfd~NY > R:iperf3 -c 192.168.1.1 -w 8M -p 5201 -t 600 -P 10
B )\SA—H5H ;E Throughput Monitor 757

Simulation Parameter Setup

MTBO000ANNR)

Common
Tagger Machine Config
Default Gateway MT8000A #1
PDN Parameter RF Connector
Services
UIM/SIM Sot #1 RF Sub Module v

Slot #2 RF Sub Module v
RF Sub Module
Main/Awx:  Main v

NR 3CC

DL Subcarier Spacing ‘A[” Hi 15kHz
UL Subcarier Spacing San 2 0 M 5Dl BW SamefsDL
RF Sharing ubcanier Soaging 150, 15, 15
iz rESLBEandw\dth 20MHz 200Hz 200Hz
LIl Randwidth. Same Aell Same A=Nl Samadel|
NR 1%
Apply | Restore
PON ol 3%
NR1 NR2 NR3 ~
High Rate PON: | PDN1 ¥ Frequency (Channel (SSB)) 139,600 2654 600 780100
CORESET#0 Index 0 0 0
[ TDD Configuration Aum Aunu ko

4 X NR
Anp" | Restore fpply | Restore
ol 1) o}
NR1 NR2 NR3 ~ i
4 NR NR1 NR2 NR3
RS EPRE 411 411 491 4 Message
Uplink Target Power Density 36.1 36.1 26.1 4 MIB
AMF Re D 254 254 254
AMF S:‘g;g' B 1 1 Mode Defauit Default Default
w | w > NR2, 3%SIB = Not send
TAC 1 d 1 1 4 SIB ! :
RANAC Band n1+n7+n28 1 Wods Default Mot Send Not Send
Duplex Mode F0D £0D Mode({Communication) Not Send Not Send Not Send
| R Band nl n7
Channel (DL} 4ZEDDD 531000
Frequency (DL} 214 D | B Toroughput Merstor iR -

Reference Foirt A (DL)
Channe! (UL)

Frequency (UL}

Reference Foirt A (UL)
UL Frequency 7.5kHz Shift

orr

OFF

TDD Schedule

+ A TDD canfig o7 D1S2Um s
Alocation Pattem C lm u ratl n 7DL1SP 2UL
DCI Pattem Data Data Data
4 Manual 1oms 2 1oms 2 1oms 2
DL/UL Perodicty 10ms 10ms 10ms
Number of PDCCH Symbols 2
Commen/DC] Pattem 4X4a+ 4X4 + 2Xra M I M O Data)
Dedicaied/OC) Patfeny ala Daia
[[Mumber of DL Antennas 2
Nomber of UL Antenn: 1 1 I
[[oL Mochiston Order 2560AM 2560AM 2560AM
UL Modulation Order 256AM 2560AM 2560AM
Physical Cell ID :AIIEL! D LZ 5 6QA M 0
UL Wavefom i CPOFDM
UL Waveform (Msg3) CP-OFDM CPOFDM CPOFDM
4 Packet Static Static Static
Scheduiing Made Static Static Static
4 Static Scheduing ON Bestffot ON Bestfort ON Best ot
Full Alscation oN oN oN
Packet Rate BestEffort BestEffant BestEffant

3¥) DUTIZFR1 DL3CC (All FDD)E TOXthtye MX800071A SSIPILFRT DL4CC(JMG,§

ANRITSU CORPORATION 13

] T 0 xcale ool ofs [Tomin o] ¥Scole durofdliRangel - A8

[ Moushpuehtonts 250301814310 Pticsw




e
., ®9

— ]
EmAA 8888

/nritsu

Advancing beyond

| AI—T'v NRIZEFSER (2) FR1 SA
m AERSR

PHY-TPUT DL/UL \

IP-TPUT DL/UL

DL2CC 4x4MIMO
UL1CC SISO

B IperfI > K: iperf3 -c 192.168.1.1 -w 8M -p 5201 -t 600 -P 20
B )\SA—45&FE, Throughput Monitor 957

FvTtzw fRA

4,367 M/29 Mbps AT U Z

4,340 M/26 Mbps

Simulation Parameter Setup

Apply ‘ Restore NRA | ‘ oot
Common pply store
b Machine Corfig MTBO0OAINR) (5 y -
Defach Geteway MT8000A #1 00k R NG o 3¢
Pm;:.:::,“ B Comector Duplex Mode TDD TOD e =
UIM/SIM :"' ’; A Me [ Eand 78 [l ] o i
b RF Sub Module Channel (DL) 666 650000 efaul efaul
RF Sub Module Frequency (DL) Band nfgin77 5 g:;e NRZ : SlB = NOt Send
Main/Aux: | Main Reference Point A (DL} 633390 4 SiB
Channel (UL) Sa Mode Default Not Send
Smulation Model Frequency (UL} | Mode gummunlcat\?nl Not Send Not Send ‘
Reference Point A (UL) ameAs| ameAs| B Thecughput Monitar (HR) - o %
NR 2CC | L sara sl UL Frequency 7.5kHz Shift OFF OFF e )
RAT m ‘. DL Subcamer Spacing iz IkHz T T I X3cale 7| Scale Autofdll Range) - | AN - @
t * UL Subcarmier Spacing A” 1 dﬁl M HZ BW amens
Ctl2 By I8 SSB Subcamier Spacing 30kHz 30kHz
| DL Bandwidth 100MHz 100MHz I
RF Sharing UL Bandwidth SameAsDL SameAsDL
LTEDL: |None
UL |Nane DD Configuration Setup - Manual(Dedicated) . . X
DUUL Periodicity Patte]
FiM ey Slot o 1/2|3/als|6/7/8/9 w|[n 12/ 13| 1516 17 18198 2
High Rate PDN:  PDN1 v DLUL Allocation P oD pD D DD S DD DD DD S DD DD S UD
Numberof DLSymbols | 14 14 14 14 14 14 12 14 14 14 14 14 14 12 14 14 14 14 13 0 14
Numberof ULSymbols | 0 ' 0 /0 0 0 0|1 0 0 0 0 0 0 1/ 0 0 0 0 0 W 0
Save. Load PDSCH
) K1 6 45 o4 |43 42 4B 4T o6 o5 o4 43 42 4T o6 o5 eb 43 2 B - | o
Apply | Restore Symbols 131313 1B N 1B 31BN Y 1B Y 12 - @
PUSCH #1
® 0 Je © IEEEEEEEE N 2
mmbols s ez ===z = e == === = I
NR1 Pus?H 7]
4 TDD Corfiguration Manual{Dedicated) Manua | (i@ W0 | 0| 0| o0 | +0| 0| <0 | <0 <0 | 0| 0|0 0| +0] 0|0 0|00 - %0
TDD Schedule Manual(Dedicated) Manua Symbols -1 -1-1-1-1T-1T-1T-T1T-1T-1T-1T-T1T-1T-1T-T21-1- @&
4 Ao 7DL 1SP 2UL 7DL 1€
Allocation Pattem 15F % 5
DCl Pattem Data D2t3)  proser: [100L 100 || Reoad DCI Ao OFF Cancel
4 Manual 10ms,1 10ms,1
DL/UL Periodicity 10ms 10m:
Number of PDCCH Symbols 1 1
Common/DCI Pattem Al | 4')(4'\/' | M O a
Dedicated/DCI Pattem Data Data D
|_ Number of DL Antennas 4 4 |
Number of UL Antennas 1 1
DL Modulation Order 2560AM 256QAM I
UL Modulation Order 2560AM AI I D L2 5 6 A '\A;GGAM
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| Z—Fv MRS (3) FR1 NSA
m AIGERESR

PHY-TPUT DL/UL IP-TPUT DL/UL

DL4CC 2x2MIMO DL2CC 4x4MIMO Fv Ity fR2AS
FR1 NSA UllccEce Uliccsce 5,148 M/134 Mbps 5,120 M/132 Mbps Pt Z

B IperfdY> K iperf3 -c 192.168.1.1 -w 8M -p 5207 -t 600 -P 20
m /)\SA—SEE

Simulation Parameter Setup

NR* x
S Machine Corfig: | MTB00OANR + LTE) U] ™ Apply | Restore 5":" * Restors
Defaut Gateway MT8000A #1 M @ i ¥ ) ie
=)- PDN Parameter RF Connector . NR1 NR2
b 4 Message
Umsfsm""” Sot#1:  |RFSubModde ~ ’ RFSubModde - A . NR1 o0 NR2 OFT
Sot#2  [RESbModde v 0 |RF Sub Mode (AR Ed T 8 .y N%SlB = Not $Lend
RF Sb . Channel (DL) 636666 PE3 |
S || e . Frumncy OL) “=NR Band n78%1i78 I e e -
Reference Point A (DL) 632390 643390
Simulation Model Channel (UL) SameAsDL SameAsDL
Frequency (UL) SameAsDL SameAsDL M N .
N R ZCC + e IE Reference Point A (UL) SameAsDL SameAsDL TDD Configuration Setup - Manua\[Ded\caledJTD D COﬂfIg u ratIOn. 1 9 D1 U x
LTE 4CC RAT h h - UL Frequency 7 5kHz Shift OFF OFF e - =
2] =] o DL Subcarrier Spacing 30kHz 30kHz —_—
Cell 2 |5 4 |5 - Slot 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15|16 17 |18 19 | A
RF sharing = ON | | s oo s} Q0+100 MHZ BW: [ocutsiecss slvlo
RF o $5B Subcarier Spacing 30kHz 30kHz Mumber of DL Symbols [ 14 14 14 14 14 14 12 14|14 14 14 14 14 12 14 14 1414 13| 0 |14 |
veo: e ORnS = | DL Bandwidth 100MHz 100MHz NumberofULSymbols | 0 ' 0 (0 0 0 0 1[0 0 0|0 0 o0 1[0 0 0/[0 0 4|0
' - UL Bandwidth SameAsDL SameAsDL POSCH
UL |LTELLTE2 v K1 6 | o5 | v |43 92| o8 | 47 o6 |5 |4 |3 w2 |47 |6 |5 |4 3|2 |8 - | &
_w 13\1] 1/ 13 13 ”.”.”.”.”.u.”.”.”.”.”.”.”.'Zl'IL
PDN Mapping PUSCH #1 [ |
waoo oo = 2 II»:
» Apply | r Restore » Apply ‘ * Restore PUSCH#2
DO PIs s LTE Band 1+3+7+7 ol 3% O S o PR B P 5 P S F S PR PR P S P S F
LTE1 LTE2 LTE3 LTE4 4 TDD Corfiguration
Duplex Mode FDD FOD FOD FDD 00 Schodde
E-UTRA Band [Banat Band3 Band7 Band7 4 Ao _— 2| v R =0 =
Channel (DL) 300 1575 3100 3100 Alocation Patiem UL 157 2oL UL 157 oL o]
Frequency (DL) 21400 18425 2655.0 26550 DCI Pattem (Data) Data
Channel (UL) Synchronizes with DL Synchronizes with DL - Al | 20 M HZ ’BW 4 Manual 10ms.1 10ms.1
Frequency (UL) 1950.0 17475 - DL/UL Periodicty 10ms 10ms
DL Bandwidth | 20MHz 20MHz 20MHz 20MHz | Number of PDCCH Symbols 1 1
UL Bandwidth SameAsDL SameAsDL - - Common/DCI Pattem A” 4X.4M I MO (Data
Number of DL Antennas =z 3 F 5 ] Dedicated/DCI Pattem (Data | ||
Transmission Mode TM3 TM3 TM3 TM3 [ Number of DL Antennas 4 4 1
DL Modulation Order [zseaam 2560AM 2560AM 2560AM Number of UL Antennas ! !
UL Modulstion Order 2560AM DL Moduiation Order Z56QAM Z56QAM l

All 2x2MIMO All DL256QAM All DL256QAM

7E) DUT(ENSABFLTE DL4CC (3B)F TDXfitxe MX800071A SSIP(ENSAKFLTE DLACC (4B) (T FE o
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B Throughput Monitor 957

Throughput Monitar (NR/LTE) — O X

File
G Il |XScale [sof ofs 10min - | YScale Auto(AllRangs) - | Al - [

00.000

5400,000

ThroughputMenitor_20230119_173955_688.csv Duration: 300msec

ANRITSU CORPORATIO 16




=

| Z)—Fv MAIERSE (4) FR1 NSA
JAITEFESR

PHY-TPUT DL/UL

IP-TPUT DL/UL

Fyv Ity kR4
NS AT 74

DL6CC 4x4 MIMO
UL1CC SISO

DL1CC 4x4MIMO
UL1CC SISO

B Iperfd<Y > R:iperf3 -¢ 192.168.1.1 -w 8M -p 5201 -t 600 -P 10
B /)\SA—HEE

FR1 NSA 4,134 M/134 Mbps 3,992 M/132 Mbps

Simulation Parameter Setup NR MR
e 2 x MT8000A » Apply | R — ~ Apply | Fra—
?::g':" IMeCwiig. MTS000ANR) = HTB000ALTE) < @D e @0 s
Defauk Gateway WTS000A T VTB000A 72 =% =
)~ PDN Parameter RF Connector RF Connector . "
- Services Slot #1 RF Sub Modue v Siot £1 RFSubModde v Duplex Mode 4 TDD Corfiguration Manual{Dedicated)
Uik o [ N NR Band TDD Schedule Manual(Dedicated)
RF Sub Mode RF Sub Mode Sﬁ”"e' {D'—[’JL 4 Ao oL 1P ZIUL
Main/Aux: | Main < Main/Asx: | Main v Hr:fqel-rl:nn:: ‘I::‘oi:rt AL gg:lc:t;;:;aﬁem ."[?aI;;JP 2UL
Simulation Model Channel (UL) 4 Manual 10ms ,I1
NR 1CC+ —= Frequency (UL) DL/UL Periodicity 10ms
Reference Point A (UL) aamewDL Mumber of PDCCH Symbals
LTE 6CC ra | f@ 0 B = UL Frequency 7 BkHz Shift OFF Common/DC Pattem 4X4M| MO IEI
cal [[1 F2if6 B ° - A DL Subcarier Spacing 30kHz Dedicated/DC| Pattem (Data)
= RF Sha rl ng - ON UL Subearier Spacing 1 00 MH@BW Number of DL Antennas 4 N
RF Sharing S5SB Subcarier Spacing 30kHz MNumber of UL Antennas 1
LTEDL: [LTE2LTE3 LTESLTES < [oLC Bandwidin 100MHz ] [OL Modulation Order 2560AN |
UL: [None v UL Bandwidth SameAsDL UL Modulation Order DL256 d%wl
LTE TDD Canfiguration Setup - Manual(Dedicated) TDD COI’]fI u ratlon 1 9D1 U X
™ Apply ‘ Restore —_— g
O] Bl TN | TE Band 1+%+%+?8+7+7 011213567 8]0
LTE1 LTE2 LTE3 LTE4 LTES LTEE "|"|"|"]"|"|5|°|°|°[°|°|°|5\"|"]"\°\5\U'
E-UTRA Band | Bant Band3 Band3 Band28 Band? Band7 ‘n‘ ‘u‘ ‘u‘ ‘o‘ ‘o‘ ‘o‘ 'f L‘ ‘n‘ ‘"‘ ‘n‘ ‘n‘ ’n‘ ‘12 ‘ ‘D‘ ‘D‘ ‘D‘ ‘n’ “: ]
Channel (DL} 300 7575 773 360 3700 7258 fojolrlojelo] L J
i oL 21400 18425 18623 7730 2655.0 26748 - S I |
C;?:::;?.’JL) .;ynmmnlzeswnhDL Syn;mmzaswlthDL : p : L ‘-‘s-“-q-d-d|‘7|‘-‘5-“-d-q-'7-‘ ) '3"2"’ z
- I All 20 M HZ BW Symbols. 13 /13 (13 |13 [ 13 |13 [ 11 |13 [ 13 [ 13|13 13|13 | 11 13 13 | 13 13|12 -
Frequency (UL) 1950.0 1747.5 - - =77 1 I ¥
DL Bandwidth [zomrz 20MH: 20MHz 20MH: 20MHz 20MHz = T
UL Bandwidth SameAsDL SameAsDL - - - - Symbols - - - -1 1w
Number of DL Antennas 2 4 4 2 4 4 PUSCH 22 || 1 |
Transmission Mode T3 TW3 T3 T3 T3 T3 2/ NR o IFIrIPR
DL Modulation Order | 2560AM 2560AM 2560AM 2560AM 2560AM 2560AM S, R
UL Modulation Order Z560AM Z560AM Z56AN Z560AM 2560AM Z560AMN Apply | = Restore
2x2+4x4+4x4+2x2 +4x4+4x4 MIMO All DL256QAM 00k _
Prest: 0K ]| Cancel
4 MIB
: NR SIB = Nat send
) DUTIENSABFNR1CC (1B) + LTE DL6CC (4B/All FDD)&E TD3Thtre MX80007 1A N ot
SSIP(ENSARFNR 2CC (2B) + LTE DL6CC (6B)(CXIFSiE . [hece o S |
Mode{Communication) Send
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Advancing beyond

B Throughput Monitor 952

Threughput Moniter (NR/LTE) - O X

Eile
F Il | XScale |~;—>| ->||&

[10min ||/ ¥ Scale Autafall Renge) Al |

4050,000
OV R —

3150,000

1800,000

500,000

450,000

@ —— LTE MACFDU UL

Q ThroughputMonitor_20230118_182420_366.csv Duration: 300msec
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| A=y NRAIZEFESR (5) LTE
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Advancing beyond

PHY-TPUT DL/UL

DL7CC 4x4MIMO
UL1CC SISO

1,950 M/105 Mbps

IP-TPUT DL/UL

1,944 M/105 Mbps

FvITtzw hRA
AtE5 )1 R

0 iperf37> I*:iperf3 -c 192.168.1.1 -w 8M -p 5201 -t 600 -P 10

B )\SA—45&FE, Throughput Monitor 957

Simulation Parameter Setup LTE 1
Apply ‘ Restore
Smddm
n ¥y
G P J@e P s Band 1+28+1+3+3+7+7
Defad Gateway MTB000A &1 LTE1 LTE2 LTE3 LTE4
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lodu ) )
Channel (UL) Synchronizes with DL Synchronizes with DL Al | 20 M HZ BW
Main/Aux: | Main hd Man Frequency {UL) 12300 Z12.0
DL Bandwidth I 20MHz 20MHz 20MHz 20MHz I
Simulation Model UL Bandwidth SameAsDL SameAsDL - -
NR LTE Number of DL Antennas |4 2 2 4 |
LTE 7CC Trangmission Made T3 T3 T3 T3
RaT | - | ks - DL Modulation Order | 2560AM 2560AM 2560AM |
cal |0 17 B RF . UL Modulation Order 256QAM Mk 6T 256GAM
= sharing = ON
9 All DL256QAM
RF Sharing
LTEDL: |LTETLTE3 LTE4LTES LTEGLTE? v
UL |None ~
LTE : L]
Apply ‘ Restore
DePiesd
LTES LTE6G LTE7
Duplex Mode FDD FDD FOD
E-UTRA Band | Band3 Band7 Band7 |
Channel (DL} 1773 3100 3298
Frequency (DL} 1862.3 2655.0 2674.8
Channel (UL} -
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UL Bandwidth - - -
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Appendix




I 5G Chipset & UE Test Platform Zinntsy

MTS8000A
S5GNR ALL in ONE test platform. Radio Communication Test Station

Possible to install each application in one
platform and just switch by system number

— — e a— —

— — — — —

.....

Protocol Test RF Test Functional Test
: N IP Throughput Test
= - E::‘:_;:_j:m .- 3 . I-_T-
MX800050A MX8000710A MX800070A SSNR
Rapid Test Designer Platform (RTD) TRx Measurement, MX800071A SSIP
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I MT8000A-033 Enhanced RF Module Specification  /nritsu

* Features
» RF Ports: 4 sets of RF input/output connectors per slot (N type Main In/Out and SMA type Aux Out)
e Tx: 8 RF transmitters per slot (totally 16 Tx in a box, 4x4 MIMO 4 bands available)
 Rx: 4 RF receivers per slot (totally 8 Rx in a box, for UL 2x2 MIMO and UL antenna switch)

* Frequency range: FR1 : 400 MHz to 7125 MHz, FR2*: Depends on RF converter
* Input/output (FR1, FR2 : Ports/slot)

 FR1: 4Ports/slot (Main1/2/3/4 — RF In/Out, Aux1/2/3/4 — RF Out (exclusive with Main output))

« FR2*: 2Ports/slot (RF Converter1/2 — MA8000xA connection)
» Transmitter

* FR1 Bandwidth: OBW 800 MHz (IBW 1200 MHz)

* FR2* Bandwidth : 1000 MHz

* FR1 Upper freq: 4Tx are up to 7125 MHz, remaining 4Tx are up to 5000 MHz
* Receiver

* Receive waveform bandwidth Standard 800 MHz / extended up to 1200 MHz

 Signal analysis bandwidth Standard 800 MHz / Max 1200 MHz

* : MT8000A-033 has FR2 converter interface,
but MX800071A FR2 support is TBD.

Output/Input for FR1 or FR2*
For FR2 For FR1

2RF in 1Port * /ANTESU_ MTB000A st i ‘ ’
1] (T ccammm sens
. ooEmMmM 8888 =.
D » ——————— |
oLy uL DLI uL o N ==1,)
o[y T ‘
—— — * | (& - ===l o
o N N N N N R N N R N N R R N R R R — ~ Ll g S
( TRX1 TRX2 TRX3 TRX4 ‘I > T [ >
1 Aux1 Aux2 Aux3  Aux4 I I .
: A1  B1 Main1 A2 B2 Main2 Main3  Maind i o0
O O (o) k —
:O | Ctrl f @ O @ @ @ :
: RF (SHA) h RF 1
\ Converter Converter 1
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