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I Challenges for Evaluating Higher IP Throughput /Inritsy

FWA (Fixed Wireless Access) services are evolving rapidly due to increased demand for Digital
Transformation (DX), remote work, and home entertainment. To improve the User Experience
(UX), the CPE (Customer Premises Equipment) used for FWA, and the built-in module must
have sufficient transmission speed.
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To support these use cases, chipset vendors are implementing various frequency bands and
higher-layer CCs/MIMO. The CPE/module development scene tests IP throughput with various
combinations of frequency bands/CCs/MIMO. Since there are more than 1000 pattern
combinations, an efficient IP throughput test is required.
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Product Outline




Efficient 5G Device IP Throughput Test /inritsu
- SmartStudio NR IP Performance MX800071A -

Cell Parameter

Best test solution to evaluate IP N o -
throughput performance with == == -

higher-layer CCs/MIMO at any band
combination

v Single platform supports FR1T SA/NSA and
LTE systems, contributing to easy-to-use,

small-footprint test systems
v' Supports wide variety of CCs/MIMO —
combinations S S m—
v' Easy testing start by verifying connection T R BT
with advanced chipsets =i .
v' Cost effective with scalable HW/SW G —
platform

v" Intuitive state machine GUI
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Scalable HW/SW Platform
- MT8000A-033 and “RF Sharing” Function -

The MX800071A uses the MT8000A-033 as a standard platform and supports an RF

sharing function that bundles/outputs signals with similar frequencies, covering a

wide frequency/CCs/MIMO combination.
> Small footprint and cost-effective platform
> Scalability for future advanced chipset performance

Example: NR DL 2CC 4x4 MIMO + LTE DL4CC 4x4 MIMO

v" NR: band n40A (2.3 to 2.4 GHz) + n78A (3.3 to 3.8 GHz)

v' LTE: band1A (2.1 GHz) + 3A (1.8 GHz) + 7A (2.6 GHz) + 28A (700 MHz)
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SG slot2 Tx-C

Ant#1 band 1/7
Ant#2 band 1/7
Ant#3 band 1/7
Ant#4 band 1/7

Ant#1 band n40
Ant#2 band n40
Ant#3 band n40
Ant#4 band n40

SG slot1 Tx-A

SG slot2 Tx-D

+ Ant#1 band 3/28
+ Ant#2 band 3/28
+ Ant#3 band 3/28
+ Ant#4 band 3/28

+ Ant#1 band n78
+ Ant#2 band n78
+ Ant#3 band n78
+ Ant#4 band n78

SG slot1 Tx-B
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Advancing beyond

Slot

Signal Generator | # RAT |Band

2

Tx-C #1 | LTE || B1

(in TRx1~TRx4)

Tx-D #1 LTE B3

#2 LTE |I B7

(in TRx1~TRx4)
#2 LTE B28

Tx-A #1 NR n40
(in TRxT~TRx4)

#2 N/A
Tx-B #1 NR n78
(in TRxT~TRx4)

#2 N/A

1200 MHz BW“ 1200 MHz BW

#1 #2

B1 B7 B3 B28

#1 #1

C—

n40 n78

RF
sharing

RF
sharing
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I Supports Expanding CCs/MIMO Variations /inritsu
SSIP can test CCs/MIMO conditions supported by advanced chipsets.

¢ DL Coverage

MTS8000A ——a MTS8000A

System e :

e x1 S C—— X2
FR1 SA DL4CC (4B) 4x4 -
FR1T NSA FR1 DL2CC (2B) 4x4 + LTE DL4CC (4B) 4x4 FR1 DL2CC (2B) 4x4 + LTE DL6CC (6B) 4x4
FR2 NSA Under consideration Under consideration
FR1+2 Under consideration Under consideration
LTE DL7CC (6B) 4x4 -

€ UL Coverage

MTS8000A ——a MTS8000A
System e :
CEEEm x 1 CEEEm e
FR1 SA UL 2CC (2B) 2x2 -
FR1T NSA FR1 UL 2CC (2B) 2x2 + LTE UL 2CC (2B) 1x1 FR1 UL 2CC (2B) 2x2 + LTE UL 2CC (2B) 1x1
FR2 NSA Under consideration Under consideration
FR1+2 Under consideration Under consideration

LTE UL2CC (2B) 1x1 -
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I Proposal for Automated Test System using ACC-380 /nritsu

Advancing beyond

The increasing number of CC/MIMO and Band combinations for 5G NR SA/NSA, LTE,
requires frequent changes of the physical RF cable connections between the tester
and DUT when test conditions are changed, which is a difficult to automate.
Using the ACC-380 eliminates the need to reconnect physical RF cables, so

engineers can build a test system to automate IP throughput tests under different
combinations of conditions.
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I UE Capability Info Segmentation - m/dlnngsg
SDL - Band expansion o

With the refarming of frequencies to 5G following the shutdown of 3G, the number of NR
bands has increased. Additionally, the rapid growth in downlink traffic has led to a rise in
mobile network operators and devices performing Carrier Aggregation (CA) using downlink-
only bands (SDL). As a result, improving the efficiency of evaluating the vast number of
band combinations involving existing LTE and 5G bands has become a major challenge.

v

» Supports SDL (*1) and FR1 bands/bandwidth defined in Release 18 (*2), expanding the scope
of band combination testing

» By obtaining all band combination which the latest devices supports at once, the design
process for band combination testing is greatly improved efficiency.

(*1) Supported SDL Band : n29, n67, n75, n76
(*2) Excluding SUL Band, Unlicensed Band and BW3MHz

NR EN-DC @ ':-,,._.I. ....... —
LTE P-Cell L
LTE 4CA + NR 2CA - ““""u_"' -
n éLTE S-cell ey b liadanme:n
} ﬁvd Tl asl | Keel | Weml | WeR Gem Bew -
EN-DC: -> @ g & . l

= Build-up CA when finding a neighbor Cell.
« Build-up EN-DC when moving into 5G area
» Performs Handover when discovering better neighbor cell oy

LT P9 LTE P LTE PN LTE P94 NR Q91 NR | z‘““‘““
(5 bands) (5 bands) (5 bands) (5 bands) (2 bands) (2 bands) | ST I S —— i —

2,500 combinations!
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I RedCap

Products supported RedCap—a low-power, low-cost
5G bearer—such as CPEs, wearable devices, and
notebook PCs, as well as services offered by mobile
network operators, are also expanding.

v

* Provide IP TPUT test environment for RedCap.
« Seamlessly integrate into existing test environments

* Minimize deployment effort with a familiar user
experience

B Function Scope
» |P Packet communication, IP T-PUT

Data Rate

Server PC Test device

m/lnritsu
Advancing beyond

( Consumer loT o

v Wearables w] @

Y XR

(" Industrial loT
v Smart home @ "
v’ Smart city
v' Security Camera

\_ ¥ Robots j

LTE RedCap
CAT.1 (Rel 17)

Bandwidth 20MHz 20MHz

T-Put 150M/ 150M/
DL/UL 5M 5M
Duplex Full Full

Half (TDD)

Antenna 2(ForRx) | DL 2/UL 1

Legacy NR

Higher LTE
Cat.
~ LTECat4

LTE Cat.3 RedCap (Rel.17)
LTE Cat.2
LTE Cat.1/1bis eRedCap(Rel.18)

H

4G 5G
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Example Throughput
Measurement Results
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I Throughput Meas. Result (1) FR1 SA

B Test result
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Advancing beyond

DL3CC 4x4 MIMO

PHY-TPUT DL/UL

1123/112 Mbps

IP-TPUT DL/UL

1116/111 Mbps

Chipset vendor A

° .
.
B iPerf command: iPerf3 -c 192.168.1.1 -w 8M -p 5201 -t 600 -P 10
] m i d Through Monito h
Parameter settings an roughput nitor grap
Simulation Parameter Setup NR X NR
Apply ‘ Restore Apply | Restore
e 00 e
Toooer Machine Config: | MTBO0OANNR) NR1 NR2 NR3 ~ i
4 NR NR1 NR2 NR3
Defaut Gateway MT8000A #1
PN Parameter RS EPRE a1 a1 . o ==
s AT Uplink Terget Power Density .1 3.1 2.1 M e
e S‘Mc“ Slot #1 RF Sub Modde v AMF Region D 254 254 251 Mod . .
i — AMF Set 1D 1 1 1 DU = NRZ : IB N t el
Modde v AMF Peirter 1 1 1 ata 3 S = ot séen d
amom= o Band n1+n7+n28 | ‘B =
Man/Ax: [N RANAC 1 1 1 Mode Defautt Not Send Mot Send
Duplex Mode F0D £0D FOD Mode{Communication) Mot Send I Mot Send
| R Band nl n7 n28
Thannel 0 TE00 TH000 0
Simuation Model Frequency (DL} 2140000 780.500 | & Trroughput baritar (e - o x
NR TE Reference Poirt A DL) F 1 ;
N R SCC """"""""""""""""""""""" Channel (L) Synchronizes wih DL ) F Il | XScale fosl o [i0min 7]/ ¥ Scale AutofaliRangel - | A =]
RAT m i’ Frequency (UL} 1
] i Referenos Poirt A (UL) 2 505
cal |3 2l 1= UL Frequency 7 SkHz Shit oFf
DL Subcamier Spascing WA” 2 0 H% 15kHz
UL Subcarier Spacing Sark MHEZ.BW SameAsDL
RF Sharing ubcarier Spaging 15 15 15
P [oL Bandwicth 20MHz 20MHz 20MH2
LIl Randwidth. Same Aell Same A=Nl Samadel|
NR 1%
Apply | Restore
PDN Mapping 00 i
NR1 NR2 NR3 ~
High Rate PDN: | PDN1 ¥ Frequency (Channel (SSB)) 7139 780100
CORESETAD Index 0 0 0
70D Corfiguration o s s
TOD Schedule A
Save Load. . .
“ o TDD cemfiguratigm/ D1S2Um s
Alocation Patien DL 157 21 tLaspafl DL 15P 2UL
DCI Pattem Dta Dt Data
4 Manual 1oms 2 10ms.2 10ms.2
DLAL Peodiciy 10ms 10ms 10ms
Number of POCCH Symbols 2 >
Commen/DC] Pattem 4X4.‘:+ 4X4 + 2X2_ M | M O Data)
Dedicated /0C] Pattemy {Data Datal
[umber of DL Antennas 4 1 >
Nomber of UL Antenn: i I I
[DE Moduistion Order 2560AH 256040 2560AN
L Modulation Grder Z560AM D5RAAM D56QAM
Physical Cell ID :AIIEL! D LZ 5 6QA M 0
UL Waveforn b CPOFDM
UL Wavefom (Msg3) CPOFDM CPOFDM CPOFDM
4 Packet Static Static Static
Scheduiing Made Static Static Static
4 Static Scheduing ON BestEffort ON BestEfiont ON BestEfiont
Full Alocation on oN on
Packet Rate BestEfor BestEion BestEion v

Note: DUT supports up to FR1 DL3CC (all FDD), but MX800071A supports up to FR1 DL4CC.
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Advancing beyond

I Throughput Meas. Result (2) FR1 SA

B Test result

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

DL2CC 4x4 MIMO
UL1CC SISO

B iPerf command: iPerf3 -c 192.168.1.1 -w 8M -p 5201 -t 600 -P 20
B Parameter settings and Throughput Monitor graph

Simulation Parameter Setup

Chipset vendor A

4367/29 Mbps device

4340/26 Mbps

NR I NR
Apply ‘ Restore Apply ‘ Restore
i:;;:’" Machne Corfi: | MTB00OANR) (7)) @) s ® 0 iy
; MTB000A #1
PoN Poancie A Comacr NRT NR2 NR1 N2
Services i PR R Duplex Mode TDD 4 Mossage
UIM/SIM |NR Band n78 I ‘ Mrllﬂd
Slot 2 RF Sub Modue X Channel (DL) 666 ode . —_ 1A
i e i Band n78%n77 osi : SIB = Not send
Man/Aux: | Main = Reference Point A (DL) 633390 ‘| S:i . Dot ot Sen
Channel (UL) SameAsDL Mode(Communication) Not Send Not Send
Semdation Model Frequency (UL) )
Reference Point A (UL) ameA ame | B Theoughput Moniter iy - o x
NR 2CC | L. 26 SIpEE ] UL Frequency 7.5kHz Shift OFF FF e
RAT m ‘_’ DL Subcarier Spacing 2 30kHz T N | XScale fo -] v Scale AutolAlfange) v AN =]
| Wsbmesers  All 100°MHz BW e
Col |2 B0 B SSB Subcamier Spacing IkHz 30kHz
| DL Bandwidth 100MHz 100MHz I
RF Sharing UL Bandwidth SameAsDL SameAsD
LTEDL: [None
UL: | None TDD Configuration Setup - Manual(Dedicated) TD D con flq u ratIO n: 1 9 D 1 U x
e o i — =
Siat o123l als 678l w]nl2]n[ulis]w 7/ w[n 2
Hgh Rate PON: |PDN1 ¥ DUUL Allocaton D DDDODODSDODODODODODSDODODODS U D
Numberof DLSymbols | 14 14 14 14 14 14 12 4 4 M M M M 12 M M M W 13 0 *
Numberof ULSymbois | 0 | 0 [0 (0 0 0|1 o 0 0 0|0 0 1 0|0 o 0o o 1 0
Save Load PFDSCH
) K |5 +d |3 o2 8|76 |5 4|32 |47 6 5|4 3 o2 8| - |46
Apply | Restore Symbols B33 3 33 3 e e 3N 1B e 3 2] - 8
PUSCH #1
o) i F ¥ ] - - - T 2
mbols sllellelellellzllellell=lleliellellalie izl KR =
NR1 Puszywz
4 TDD Configuration Manual(Dedicated) Manua %) 0|00 0 0l0l0l0l0l0l0l0lx0l0l0l0l0l-0l-0]- B0
TDD Schedule Manual(Dedicated) Manua Symbols - -t -0-0-1-1-1-1-111-1-
4 Auto 7DL1SP 2UL 7DL1¢
Allocation Pattem 1SF 1% e >
DCI Pattem Data Data)  preget. [100L100L || Reload DCI Ao OFF Cancel
4 Manual 10ms,1 10ms,1
DL/UL Periodicity 10ms 10m:
Number of PDCCH Symbols 1 1
Common/DCI Pattem AI | 4%4 MIM O
Dedicated/DCI Pattem Data Data D
| Number of DL Antennas - 4 |
Number of UL Antennas 1 1
DL Modulation Order 256QAM 256GAM |
UL Modulation Order zeaam AT DL256QANEAM
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Advancing beyond

I Throughput Meas. Result (3) FRT NSA

B Test result

PHY-TPUT DL/UL

IP-TPUT DL/UL

DL4CC 2x2 MIMO DL2CC 4x4 MIMO Chipset vendor A

FR1 NSA 5148/134 Mbps 5120/132 Mbps

UL1CC SISO UL1CC SISO device
L3 .
B iPerf command: iPerf3 -c 192.168.1.1 -w 8M -p 5201 -t 600 -P 20
[ ]
B Parameter settings
Simulation Parameter Setup
~NR R
Togger Machine Corfig: | MTB00OANR + LTE) v] ™ Aeply | Restore Mool | ¥ Fstors
Defauk Gateway MTB000A #1 M DO i ok 1"
{=- PDN Parameter RF Connector ) NR1 NR2
UIM/SIM Sctit:  |HESKMoals IRV RE Sub Modde Duplex Mode o0 Ll o0 Lz + Mg
Sot#2  [RFSwbModde v 0 R Sub Modue (AR Ed _— —_— Rade N%SlB = Not S¢end
RF Sub Module Channel (DL) 636666 ‘F?‘
Mabvhs: [ 3| e Frequency (L) “=NR Band n78%h78 bote e s s
Reference Point A (DL) 643390 :
Simulation Model Channel (UL) Sam DL SameAsDL
SameAsDL SameAsDL . . .
NR 2CC+ = et ot AL i ST ocommemmsss s | DD CONfiguration: 19D1U .
LTE 4CC RAT h h - UL Frequency 7 5kHz Shift OFF OFF ~ =
= T2 H 1 DL Subcamier Spacing 30kHz 30kHz T
o |28 8| RF sharing =JON| | u s.cme spocm = 3400+100 MHz BW-
RF Shamg SSBS\bCflvrierSnmsl 30kHz 30kHz (11114 12 1414 1414 1414 12 1414144 130
LTEDL: [LTENLTE2 LTE3LTES v I—Bt:;mx ;?::':q ;‘:‘:}’:':‘:w 'fm";:“"‘w“.“.“.“.“.“.'.“.“.“.“.“.“.’.“.“.0 0|0 |u
UL |LTELLTE2 v K1 6 o5 92 o8 47 6 o5 | o4 43 a2 47 46 |5 o4 43 42 | B | - |6
_w 1/13 13/13, 13/ 13 1 ”.”.”.'J.'J.”.”.”.”.”.”.'2.' 13
PDN Mapping PUSCHN
AP 2 I»zl
.E\,,.,ny|-nestm  fonly | Restoe Pus.cqm [0 0| 0|00+ - |
00Piss LTE Band 1+3+7+7 oL I R o 5 5 5 5 5 B B B P P B P PN A PN BN
LTE1 LTE2 LTE3 LTE4 4+ TDD Corfiguration
Duplex Mode FOD FOD FOD FOD 00 Schodde < 5
E-UTRA Band Band1 Band3 Band7 Band7
Chamel 0U = T575 70 30 * i panen T B S o
Frequency (DL) 21400 18425 26550 26550 DCI P, (Data) o
Channel (UL) Synchronizes with DL Synchronizes with DL - Al | 20 M HZ ’BW 4 Manulal e 1ﬂan‘s,1 1051\‘3'1
Frequency (UL) 1950.0 17475 - DL/UL Periodicty 10ms 10ms
DL Bandwidth 20MH; 20MH; 20MH 20WH Number of PDCCH Symbol ] 1
UL Bandwidth I Scme:\:DL Sm:\:DL — — I Ca:mon/DCl Pattem ’ A” 4x4MIMO (Data)
Number of DL Antennas [z ] 3 3 ] Dedicated/DCI Pattem (Datal | ||
Transmission Mode ™3 ™3 TM3 TM3. [ Number of DL Antennias 4 £ ]
DL Modulation Order [(2560am 2560AM 2560AM 2560AM Number of UL Antennas 1 1
UL Modulation Order 2560AM 2560AM 2560AM 2560AM |m+m iﬁ:n iﬁ:n l
All 2x2MIMO All DL256QAM

All DL256QAM
Note: DUT supports up to LTE DL4CC (3B) in NSA mode, but MX80007 1A supports up to LTE DLACC (4B) in NSA mode.
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I Throughput Meas. Result (3) FRT NSA

B Throughput Monitor graph

ANRITSU CORPORATION

Threughput Menitor (MR/LTE)
Eile

G Il | XScale |+2] ofls 10min - | YScale Auto(AllRange) ~ | Al

—— LTE MAC PDU DL
—— LTE MAC PDU UL

ThroughputMonitor_20230119_173855_688.csv

&

'«v]’r'w. Uaara Y

O e T e o 'y ¥ P
r e

3000.000

Max Rate [kb Min Rate [kbps]
= =

Duration: 500msec
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I Throughput Meas. Result (4) FR1 NSA -

B Test result

PHY-TPUT DL/UL

IP-TPUT DL/UL

DL6CC 4x4 MIMO
UL1CC SISO

DL1CC 4x4 MIMO
UL1CC SISO

Chipset vendor A

FR1 NSA .
device

4134/134 Mbps 3992/132 Mbps

B iPerf command: iPerf3 -c 192.168.1.1 -w 8M -p 5201 -t 600 -P 10
B Parameter settings and Throughput Monitor graph

NR NR
Simulation Parameter Setup
2 x MT8000A - |
Apply | Restore » Apply | Restore
T [ achine coni:[MT000ANR) - MTB000RALTE) J] © e ke O] § ]
Defauk Gateway WTB000A#T VTB000A 72
=) PDN Parameter RF Connector RF Connector NE . ) NEE
i.. Services St #1 RFSbNodis v Sot 1 RFSB A o Duplex Mode TOD 4 TDD Configuration Manual(Dedicated)
M/sM S T . e NR Band n7gd TDD Schedule Manual{Dedicated)
5 o s o s
636666
A S Mo B Channel (DL} 4 Ato . ZDL 1§F' gUL
M [ S Ao [ > Frequency (DL} Allocation Pattem 7DL 15P 2UL
- Reference Point A (DL) DCI Pattem (Data)
T Channel (UL} 4 Manual 10ms. 1
NR 1CC+ —— Frequency (UL} DL/UL Periodicity 10ms
Reference Point A (UL) Same.isDL Mumber of PDCCH Symbals
LTE 6CC Ol - T = UL Frequency 7.5kHz Shift OFF Common/DC| Pattem Ax4A°MIMO
cel |1 2li6 = RF Sharn - ON DL Subcarmier Spacing IkHz Dedicated/DCI Pattem (Data) I I
INg = UL Subearier Spacing 100 MH=BW Number of DL Antennas 1 ]
RF Sharing S5SB Subcarier Spacing 30kHz MNumber of UL Antennas 1
LTEDL: |LTEZLTE3 LTESLTEG v 1 DL Bandwidth 100MHz [OL Modulation Order 25EQAM |
5 9] UL Bandwidth SamefsDL UL Modulation Order 25 I,
w s DL256GAN
LTE TDD Canfiguration Setup - Manual(Dedicated) TD D co nfl g u ratIO n: 1 9 D 1 U X
™ Apply ‘ Restore r
D0 Piss LTE Band 1+3+3+28+7+7 ] ] 22 ) (0 5 [ [
LTE] LTE2 LTE3 LTE4 LTES LTEE "|"|"]"|"|"|5|"|"|"|"’["|"|5"’]""""‘s Y
E-UTRA Band [Bana Band3 Band3 BandZ8 Band?/ Band/ MW WIW WM RIWIWIWIWIMIW2 KK WK
Channel (DL} 0 7575 73 T30 70 ] ““°°°°.‘.°.'.""""‘“°‘°‘°“
Frequency (DL) 21400 18425 18623 7730 2655.0 26748 = (51165 [ 1 [0 [0 65165 1 69 ) [ [ I3 D e ] )
Ghannel (UL) 51'"?‘:“”'195 with DL 5‘_'”‘?1"’"‘25”‘”' DL A” 20 M HZ BW Symbols nlunnalale[n{olea[n(ala n e ale ale|-
Frequency {UL) 1950.0 1747.5 - - PUSCH #1 I 1
DL Bandwidth [zomrz 200tz 200z 200t 200k 20MH =
UL Bandwidth SameAsDL SameAsDL - - - - Symbols N
Number of DL Antennas 2 4 4 2 4 4 PUSCH 22
Transmission Made T3 TM3 T3 TM3 T3 T3 Q2 0 | 40 | 0 |20 |40 | +0 | +0 |0 | +0 | +D | +0 | +0 | +0 | +0 | +0 | <0 | +0 | «0 | «0 | - |
DL Modulation Order | 2560AM 2560AM 2560AM I560AM 2560AM 2560AM Sy e LSS ——————— — ——1EE
UL Modulation Order 2560AM 2560AM 2560AM Z560AM 2560AM 2560AN

Restore

2X2 +4X4+4x4 +2x2 +4x4 +4x4 MIMO All DL256QAM

NR
!’ Apply |
ok 1"

NR1 EI
4 Message
Note: DUT supports up to NR1CC (1B) + LTE DL6CC (4B/All FDD) in NSA mode, but "l NR SIB = Nat send
MX80007 1A supports up to NR 2CC (2B) + LTE DL6CC (6B) in NSA mode. ,ls?a“ — |

Mode{Communication) Send
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I Throughput Meas. Result (4) FR1 NSA ntsy

B Throughput Monitor graph

ANRITSU CORPORATION

m Throeughput Menitor (MR/LTE)
Eile

F Il | *Scale “a':-l »,;”*a I Y Scale Auto(All Range)

E ThroughputMonitor_20230118_182420_366.csv

405

SR WA S —

1800,000

500,000

Duration: 500msec 'J Ej
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Advancing beyond

I Throughput Meas. Result (5) LTE

B Test result

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

DL7CC 4x4 MIMO Chipset vendor A
LTE -- 1950/105 Mbps 1944/105 Mbps .
UL1CC SISO P P device
L3 .
B iPerf command: iPerf3 -c 192.168.1.1 -w 8M -p 5201 -t 600 -P 10
o L3
B Parameter settings and Throughput Monitor graph
Simulation Parameter Setup LTE a
Apply ‘ Restore
Simulation |
-??5;“" P 06 s Band 1+28+1+3+3+7+7
Default Gateway MT8000A #1 LTE1 LTE2 LTE3 LTE4
PDN Parameter RF Connector Duplex Mode FDD FDD FDD FDD
Services Slot #1 RF Sub Module ~ RF Sub Module E-UTRA Band | Bandi Band28 Band1 Band3 |
Uimssin e [FSEuaE o ——— Channel (DL) 300 3360 500 1575
RFS‘;MMC = Frequency (DL) 2140.0 7730 2160.0 I 18425
Channel (UL) Synchronizes with DL Synchronizes with DL
Main/Asc: | Main - Man Frequency (UL) 1950.0 7180 A 20 M HZ BW
DL Bandwickh | 20MHz 20MHz 20MHz 20MHz |
Simulation Model UL Bandwidth SameAsDL SameAsDL - -
NR LTE Number of DL Antennas |4 2 2 4 |
LTE 7CC S Transmission Mode T3 T3 T3 T3
| PAT | "] i | 7] - DL Modulation Order [ zs80am 2560AM 2560AM 2560AM |
Col |0 217 & . i UL Modulation Order 2560AM R rem—— ~ o x| 2560AM
(=] RF sharing = ON o . — All DL256QAM
RF Sharing
LTEDL: |LTEILTE3 LTEALTES LTEGLTE7
UL: | None bt
LTE o n
Apply ‘ Restore
DO Piss
LTES LTEG LTE7
Duplex Mode FOD FOD FOD
E-UTRA Band | Band3 Band7 Band7 |
Channel (DL} 1773 3100 3298
Frequency (DL) 1862.3 2655.0 26748
Channel (UL} -
Frequency (UL) - . B
DL Bandwidth | 200H 20MH: 20MH:z |
UL Bandwidth - - -
MNumber of DL Artennas I 4 2 2 I
Transmission Mode M3 M3 M3
DL Modulation Order | 256040 2560AM 2560AM |
UL Modulation Order 2560AM

Ak 4252+ 2% + Axh+ dxd + 252 +2x2 MIMO

Note: DUT supports up to LTE DL7CC (4B), but MX800071A supports
up to LTE DL7CC (6B).
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Appendix




I 5G Chipset and UE Test Platform Zinntsy

MT8000A
5GNR ALL-in-ONE Test Platform Radio Communication Test Station

Install each application in all-in-one platform
and switch by system number

— — e a— —

Functional Test
IP T_I_qrou hput Test

MX800050A MX800070A MX800070A SSNR
Rapid Test Designer Platform (RTD) TRx Measurement, MX800071A SSIP
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| MT8000A-033 0.4 to 7.125 GHz Enhanced RF Module/n1itst

* Features

 Four sets of RF input/output connectors per slot (N-type Main In/Out and SMA-type Aux Out)

* Eight RF transmitters per slot (total of 16 Tx and four 4x4 MIMO bands)

* Four RF receivers per slot (total of 8 Rx for UL 2x2 MIMO and UL antenna switch)

» Frequency range: FR1: 400 to 7125 MHz, FR2: external RF converter interface
* Input/Output (4 Ports/slot)

* Main 1/2/3/4 — RF In/Out

* Aux 1/2/3/4 — RF Out (exclusive with Main output)

* RF Converter 1/2 — for MX8000 1/2/3A external RF converter connection
* Transmitter

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

» FR2 Bandwidth: 1000 MHz

* FR1 Upper freq: Four Tx up to 7125 MHz and remaining four Tx up to 5000 MHz
» Receiver

* Receive waveform bandwidth: FR1 800 MHz / FR2 1000 MHz

 Signal analysis bandwidth: FRT 1200 MHz (max.)/FR2 1000 MHz

Output/Input for FR1 or FR2
For FR2 For FR1

2RF in 1Port ‘ IS e ——— |
‘ \ 'l MO um T s  Greew el e ‘
l@ T ooEmmMA 8888 =,
‘ gk s
-
DL UL DLI UL
[ [

f \ o | ‘ -
o S =
‘ TRX1 TRX2 TRX3 TRX4 -
1 Aux1 Aux2 Aux3  Aux4
: A1 B1 Main1 A2 B2 Main2 Main3  Main4
1
1
1
1
\
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