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I Anritsu 5G Test Solution Portfolio
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https://www.anritsu.com/ja-JP/test-measurement/products/mt8000a

I 5G Platform Portfolio Overview

1. Platform

-MT8000A
f"’%"g_'—i%a; T )

2. Hardware auxiliaries
-RF Converter. OTA Chamber, LTE Anchor

3. Application Software:
-Protocol (RTD), RF (TRx), Functional (SSNR)

4. System Solutions:
-Conformance (RFCT, PCT), Acceptance (CAT)

This article focuses on the Protocol Test Solution.
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I Comprehensive Set of Hardware & Options

B Flexible modular architecture for various test need
MT8000A-001 Control Module

Control for each MT8000A module M T8000A M a i nfra m e

MT8000A-009 Multi-box Data Connection
For protocol test using multiple units

................................................................................................................................................................................................. ®) o E}EUU DDDD
MTS8000A-012 Data Test Module :

Simulate U-plane stack with built-in IP generator -

MT8000A-011 Baseband Module : -
Simulate full-stack 5G NR gNB signaling. -

. -
MT8000A-020 RF Base Module :
Base module for RF TRx. Max. © @ ©) Q 0)||© (@ (0)-0): ©)

| =9 @ @ke)0)c @ o). e)

MT8000A-021 0.4GHz-6GHz RF Sub Module*
MT8000A-022 3GHz-12GHz RF Sub Module**
MT8000A-023 Extend RF 2.4GHz-3GHz***
MT8000A-024 Extend RF 6GHz-7.125GHz***
RF TRx for Sub-6 GHz and IF signal. R

*MT8000A-021 and 022 are exclusive options in the same slot. .
**|nstalled on RF Base Module K

***Extend the frequency range supported by MT8000A-022 R

MT8000A-031 0.4GHz-6GHz Multi RF Module

MT8000A-032 0.4GHz-6GHz Multi RF Extension
Sub-6 GHz specialized RF module.

MAS80001A 28GHz RF Converter

MAS80002A 39GHz RF Converter

MAS80003A Multiband RF Converter

for 2x2 MIMO, 2pcs converters required. for execute handover, x2 converters required.
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I RF Module Product overview
# The RF module can be selected from the following 3 types.

MTS8000A-021 MT8000A-022/023/024 MTS8000A-031/032
Grasssan ) § s — ) (o= — )
GoBEMMA B8BR = | GoEMAA B8BB = I coEMMN MRS (=1 S
Ao m =) -~ m =] TR m =
ltem T~ a= == e = ——aa =)=
S A m =} S A m = A m =]
'°'"°%°"°’ 4 |20 9vds@g09- Jo =3 °'-'°-°E°'-°-°' =
~5 @ oK) ocoEE ~5® 0.9 1@ 0.0 | —o [Hclelte] 0.0:0 K
' ————J b )
FR1 range Sub-6 GHz Sub-6 GHz NR-U UE High IF Sub-6 GHz
9 0.4 to 6 GHz 2.4 to 6 GHz 6 to 7.125 GHz 7.125to 12 GHz 0.4 to 6 GHz
FR2 mmW Conv 2 N/A
SIEED LU 0.4 to 6 GHz N/A 0.4 to 6 GHz
range
Downlink (Tx) 4Tx (2slot) 8Tx (2slot)
. FR1 400 MHz FR1 200 MHz FR1 200 MHz
Bandwidth (Tx) FR? 1 GHz FR? 1 GHz FR? 1 GHz 1 GHz FR1 200 MHz
Output range -110 to -10 dBm -110 to -10 dBm -110 to -18 dBm -110 to -10 dBm
+0.7 dB typ (0.4-3 GHz) +0.7 dB typ (0.4-3 GHz)
Accuracy +1.0 dB (3-6 GH2) +1.0dB +1.3dB T +1.0 dB (3-6 GHz)
Uplink (Rx) 4Rx (2 slot) 4Rx (2 slot)
Bandwidth (Rx) 400 MHz 200 MHz 200 MHz 1 GHz 200 MHz
Input range -50 to +26 dBm -50 to +26 dBm
Accuracy +0.5 dB typ (0.4-3 GHz) +0.5 dB typ (0.4-3 GHz)
(100 MHz BW) £1.0 dB (3-6 GH2z) =l ot T £1.0 dB(3-6 GHz)
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I RF Converter Product overview

B Specification

Test Ports

2 connectors
(for Horizontal and Vertical Antenna)

2 connectors
(for Horizontal and Vertical Antenna)

2 connectors
(for Horizontal and Vertical Antenna)

Connector Type

K/P
(K/J - K/J standard accessary)

K/P
(K/J - K/J standard accessary)

V/P
(V/J) - v/J standard accessary)
(V/J-K/) application accessary)

Simplex/Duplex Simplex Simplex Simplex
Down Link 1TX 1TX 1TX
Frequency range (GHz) 24.25 t0 29.5 37.0 to 40.0 40.0 to 42.5| 24.25t029.57 37 to 43.5°3
Modulation BW 1 GHz 1 GHz 1 GHz
Output level -90 dBm to +5 dBm -90 dBm to +5 dBm -70 dBm to +10 dBm
Level Accuracy £1.5 dB™ +2.0 dB™ e £1.5 dB™ +2.0 dB™
Up Link 1 RX 1 RX 1RX
Frequency range(GHz) 24.25 to 29.5 37.0 to 40.0 |40.0 to 425 24.25t029.5° 37 to 43,57
Analysis BW 1 GHz 1 GHz 1 GHz
Maximum input Level CW,+20 dBm OVDC CW,+17 dBm OVDC CW,+20 dBm O0VDC
Measurement Accuracy £1.5 dB™ +2.0 dB™ e +1.5 dB™ +2.0 dB™
n257 v v
n258 v v
3GPP Band n259 v
n260 v v
n261 v v

*1 1 +18°C to +28°C

*3 1 29.5 to 37 GHz is under consideration.

# 111l LW

e emrimtiig ey e

*2 @ Actual value £ 5.0 dB, check at shipment with 40.5 GHz, 41.5 GHz, 42.0 GHz, 42.5 GHz
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I OTA Solution Matrix

Model MA8161A
Type Shield Box

Figure

Solution - IP/PHY Throughput
- Functional test

Antenna Type Spiral Antenna
(Max. 2x2 MIMO x4 antennas)
Meas. Condition White Box (Gray Box)

Radiative NFM

Measurable DUT Size (mm) 300(W) x 50(H) x 200(D) or less/

Outer Size 434(W) x 271(H) x 328(D)
W#*D*H(mm)

MA8171A

Anechoic Chamber

- IP/PHY Throughput
- Link Adaptation
- Beam management

Multi Antenna
(Max. 2x2 MIMO x4 antennas)

White Box (Gray Box)

Radiative NFM for Protocol Test
Direct FFM for Protocol & RF Test

(Diagonal) 300 mm or less

1460(W) x 1785(H) x 1000(D)
(with BO746 Chamber rack)
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I MA8171A RF Chamber

Compact & Cost effective
Applicable to White Box testing

with excellent performance

Applicable to Black Box testing

with additional MU

W Specification

Maximum number of Antenna

4 antennas

1460(W) x 1785(H) x 1000(D)

SIS (with BO746 Chamber rack)
Mass 240 kg

Isolation 60 dB (20 GHz — 40 GHz)
Reflectivity -30dB (20 GHz - 40 GHz)

AUT to source horn distance

0.6 m (max.)

Path loss calibration

reference antenna method

Quiet zone size

MA8181A: 0.15 (m) diameter
Z1996A: 0.30 (m) diameter
Z2031A: 0.30 (m) diameter

/I n ri tSU Advancing beyond
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I MA8161A Shield box

& MA8161A Shield Box:
MAB8161A is used to check the operation of functions such as Hand over, IMS,
and Throughput during the DUT development process.

ERERERERER m

, MA8161A provides a
The installation area is same as MT8000A and installed on the simple OTA environment for FR2

desktop as shown in the photo is available. 28 GHz/39 GHz/43 GHz. band
Specification MA8161A
Type Shield Box
Solution Protocol test for R&D
Compatible models MT8000A
Antenna type Spiral Antenna
Test environment Shield Box, Radiative NFM
Shielding characteristics >50 dB (600 MHz < <frequency <43.5 GHz) (nom.)
Maximum Supported UE Size 300 *(W) x 50 (H) x 200 (D) mm, *: without any cable
— Quter size 434 (W) x 271 (H) x 328 (D) mm (excluding projections), <16 kg(Max.)

/l n ri tSU Advancing beyond "
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5G protocol test solutions across all R&D phases

Pre- S|I|con

All Layers Verification

Total Testing

s

MT8000A
Digital I1Q

» Beneficial for cost saving by
checking all layers with Digital
IQ interface pre silicon.

» High repeatability test

environment w/o RF interface.

’1 BLLEE k :

>

>

Integration

IF frequency and sub-6 RF
interface for integration.
Flexible parameter setting for
normal and abnormal test
cases.

MA8171A

MA8161A

» Utilize verified RTD test case

by global chipset vendors for
easily checking various
features with our OTA
solutions(Anechoic chamber,
shield box).

/l n ri tSU Advancing beyond



Rapid Test Designer (RTD)
An Integrated Protocol Test Environment for 5G

DESIGN TEST = " " ™ ,
T  EEmEerrae Graphical test development

Flexible API

Simple n/w configuration

Reference test library

|

Manual, interactive execution

EXECUTE & Real-time displays
AUTOMATE UE automation

Regression testing

Displays all protocol layers
TRACE/LOG (PHY/MAC/RLC/PDCP/RRC)
& ANALYZE Advanced search & filtering

il

/l nri tSU Advancing beyond 14



I RTD/MT8000A : Speed and Leading Technology

Leading Edge 5G
Protocol
Technology

Accelerates
Development

Driven by the needs of leading chipset vendors
Latest 3GPP features+ 4G/3G/2G

First to market for every technology wave

N

>

Flexible Layer 1/2 and Layer 3 test environment
Comprehensive suite of reference tests

Quick to learn. Easy to use

N

/I n ri tSU Advancing beyond
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I Protocol test Set-Up for 5G NR Testing

» Protocol testing of 5G NR chipset and UEs, including comprehensive support for the following
tests necessary for protocol development.
v' EN-DC, SA, FR1/FR2, CA, MIMO, FR1+FR2 Dual connectivity
v" IP Throughput
v Beam-forming, beam management test
v Fading test
v' 2G/3G/4G Handover test

2G,3G,LTE Anchor/Fading For NR/NR Fading Interface

, MT8000A/RF Converter
t 2 > IF connection for mmW
> Digital 1Q interface
s =) » FR2 RF Converter

coRmmm ERER
e S E -

B . MA8161A Shield Box
MD8430ASignaling Tester » Protocol Functional test
LTE Anchor/High > Throughput test
erformance/ Fadin > Debu
P / 9 MTS8000A 9 .
[———— - » Regression test

Radio Communication Test Station

= - 3
B e

MA8171A RF Chamber
> AOA test

MTS000A » Beam forming test
Radio Communication Test Station

i

) 3
©

% (©)0j=0) =
&) A=

S AV, 45 4% 4% (%
el 1
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I Multiple Test Interfaces for Maximum Flexibility

UE RF Frontend chip

ELECT - ) 2 OTA (Over The Air)
rEDee Ty
e HEmnl a2edis
& w{AncH | Ly Y| || #® Compact Anechoic chamber MA8171A
8 _..a.-_:l DA E i E i—%—y ‘ o
= L ol Y
] —|—~— S ¥
: UEMainboa& N R @ T ot
:K'S\;TP:T;:;:T“-" \ UE RF/ Antenna board \ pS* ANTH ! ’
DIQ interface RF cable (conducted)
DIQ interface for Pre- RF/IF interface for Basic hield
silicon Test Protocol test mmW Shield Box MA8161A
y v 2x2MIMO test
7/ v' Hand over test **
"4, v' Throughput test **

. EEEg m
** Under Verification REE &

SFP+ (optical cable)
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I RTD - Ultimate Flexibility in 5G Protocol Testing

Hf; Procedure Picker o & X

=y ]

'.\_=_h| Controls

>

[l Automation

- Common Procedures

- UTRAN-GERAN L3 Procedures

- LTE LL Procedures

=) LTE Layer 3 Procedures

Initialisation and Shutdown Procedures
Configuration Procedures

Inter-RAT Procedures

ESM Procedures
Signalling Only RRC Procedures

= Signalling ©nly ESM Pracedures =
Signaling Only Test Loop Procedures
Supplementary Procedures v

= RRC Procedures

@ Change System Information

@ Counter Check

E Counter Check Response

[T Measurement Report

5 Mobility From EUTRA Command

E)> Paging

[T RRC Connection Request

@ RR.C Connection Setup

RRC Connection Setup Complete

@ RR.C Connection Reject

[ RRC Connection Recanfiguration

RRC Connection Reconfiguration Complete
@ RR.C Connection Release

E RR.C Connection Reestablishment Request
[ RRC Connection Reestablishment

RRC Connection Reestablishment Complete
@ RRC Connection Reestablishment Reject
[ Security Made Command (RRC)

Security Mode Complete (RRC)

Security Mode Failure (RRC)

[ UE Capability Enquiry

K LUE Capability Information

D D ) ) ) ) W) ) D ) ) ) ) ) ) ) ) W)

Easy to use, with fine-

5G LTE-A/3G/2G

Layer 3 Layer 3

NAS/RRC/RR Message Procedures for

Signalling
Automatic Simulator Configuration

——

Layer 3

Ultimate
Ease of use

5G LTE-A/3G/2G
Layer 1/2 Layer 1/2

Send and Receive RRC and NAS Messages
Configure PHY/RLC/MAC

- /
—\

Layer 1/2

Ultimate
Control

ou heed it
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I Creating a Test using the RTD Editor

m MRL3_0064_ENDC_Handover_IntraFreq - Anritsu RTD

a7 e EE

=) (1= 2EE 2 v
A Home | Desian

Execute  Results  View

= Cut  # Delete ® 0 & @ @ @ Automatically Restore = Q W ?2 » [
o Copy = Undo Add Free- Align Dietribute  Properties Declarations Criteria Create Edit @ Bxport Compare  Find Close Current Apply Analyze Run Execution
©® Paste © Select Al form Note Centre v \Vertically v Local Terminators @ Restore with saved Tab Wiew
Clipboard Diagram Configure Compound Procedure Review Action
8 Procedure Picker a0 x [ i - i .
Q v~ _ ATCmd_PowerOnUe (35) |
& ¢ ®
[

AR AAAN AT AR AR A AT AT

NR/NRL3_0064 ENDC_Handover_IntraFreq

Carry out an LTE Attach procedure
including Default EPS Bearer
establishment and the required
security configuration as directed
in the InitialiseParameters
procedure

L (Eqror) L (Error)

[ AL intialatiach (9) |
o & ®

L (Eyrorl (Error]

‘Wait For Event (10)

Reateasa RRC Connection (12) PSCall Add {13) <
T

& &

— e —
. A_L_SCG_Node Addition_ENDC (24)

— e —
A_NL_LTENR_Measurement_Procedure (25)

LTE_Handover_SCG_Addition (39)

PSCall_RLF {40) <

_ A_NL_ENDC_Handover (26) |

[ & e v [ ) e
| I 3 [
L (Error) L (Error) L (Error) Link Junction (| L (Error) L (Error)

<

Tracking Area Updata Request (27) <

FEEEERERY R

|

Link Junction (Error)

Tracking Area Update Accept (28)

Ty 6 e

Link Junction (Error)

[]

— e —
. A_NL_PSCell_Out_Of_Sync (29)

& fre

L

L (Error) L (Error)

—_—
LTE Handover_SCG_Change (41) <
&

[ A_NL_EMDC_Handover (30)

& & ?l
L :%r) L (Error)

Tracking Area Uipdata Requast (31)

A EEER ]

Link Junction (Error)

Tracking Area Update Accept (32)

Link Junction (Error)

%" NRL3_0064_ENDC_Handover_IntraFreq

|| Action MNotes
Select action to edit notes
u

‘Warning: Selecting another tab, or another acticn before clicking “Apply™ will lose any changes made to this note
=] Messages || Action Notes

= Zoom % 1805 = 3
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I Executing an RTD Test

test execution

Action completed. reached DK@y Archive_LTEA/myTest_simple.Conbgure CellGroup Pralile]1), 10:48:33

\ﬂﬁh?iﬁl@]_ﬂlﬂh v
Hone  Deson | Execte | Resbs  Vew - ~
A22RENE B s VIRIR = [,
Cesgn mlah' ] w.n Hop sibort, Fass  Fesrps b a0 Ta S D v '\I‘
Vi Conments nm Faled  Resuts "\\the start of test execution
Bcticn Fun Troce Fessiemy -
Exscubion Tniesaction e Ex = — —
4l variables o EI\'
Local_Varisbles (InteractveVarisbiel st Type) * Progress displayed Funtime Data
Click to edit variables hv changing colour s
< during test execution T
T
1
| i
< Tirsers Runtime Data,
I Dby 50005 uuml Message Details
[ CP ARG cheEstatish 7, 1)
S O and Stack Trace
¢ When run completes,
[l* S click 1o view message
1 sequence chart [ %HW"I‘M*MHM?
! vtk MMt J—
| T .
2 | ;
¥
.?wrdmu[.ﬂ;:]mmm[ ib0x
E s o
" ., =
f "
requiring operator @ T T S el e N TR
attention during m Action complebed. reached @myAcchive_LTEA, iy Test_simpleStert{o), 16:40:13

N | [T]

,'- & messoecete [ (03] runtme ots | T3, sk I

mipkrchive LTEAmy Test_smplk:

| &, [zoom w100+ & | O 'E'_“f umlrwnmn B
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I Analysing Results

&4l LTELI_DD01_Attach_And_Dedicated_Besrer_Estsblishme nt_FOD_2018-08-22_14.23.16 - Snritsu FTO =R
=@ B e -
Exmodke Feods Wiy Eal

() auecmaticaly Rastove
i PE® @ I g a ?» [l
i Fropertes  Cedersions Cricere 8 Closs  Creste Edit : Compare Fird rshze Exemoukir
- Lacal ETOINARNES j-::l - WM
Chpbnard Configurs Compound Procedure [
A Execution (F11)
e Er F N s
e ' =" G ka the Execution Prerspecive,
O\] v | A I E_NAS E_RRC E_Lz ShP TE E_Nas E_fRC E_LZ ShP TE
_— ! T ersion Informetich
[P o = P e (B3 e, G e TG D30 LTE Versin Infammaticn MEEE 30 LTE Version Infrmation
i [ conpoumdpracedurss T L ey e v 1) LS vy G
H E i
- [ 10 Festurss Perre v A SR trAETEr Fuceciee. Caniressiem L3 Facssure ConlasSister
n IM3SiglibOPs il €] - FF mepeing of configures cois I5 - RF mepping of configured cels
i [} wssgtibtrernaicrs f0fT e VL& port mappi
i1 [ mssgLibReferanceTests I 1LE 1 LTE
1JLTE_&LL 1| LTE_&LL
7 L1 trkmfa ¥ R N e -
: & LTE_CTG_STaR: LTE_CTG:_ST4R:
e TR, TR
=[5 LTELS 000t _Atkach_frd Cecicabed Bemrer_Eckeblichmen: FOD HILTE AL MLTE AL
5§ Resks Lre_gre_oom LTE_ETG_DCIN’I
. y R, g,
- f,ﬂn T i st : Crrtigurs CelEraup Fietile (295)
i IW_T MILTE_ AL NILTE AL
i of By LTELS 0001 _abtach_and_Dedieated_Bearsr_Esteblshment FTL 7] A PHCAED
i LTE_CTé_STAR LTE_£TE_STAR
w2 2 LvELs 000l _attach_and_Deccatsd_Boarce_Fstblshmenc ROl L T_F TOHF
-7 LTELS 0002 _Attach ond Cecicabed Bearer_Eskeblishmeni:_TOD ._ LI TE AL HULTE AL
B LTEL3_nons_attach_and_COR_Cerfiguration [ 0 LD e e N Eonths e
25 LTEL3 0004 _ftkach_irel ETWS Frimary_Notfistion ke B configuration, TS | | [LALTE_ALL_ [ LTE AL
B LTEL3 rors_thus_attack_ard Dats_Trersfer c - D o B = e n v

%‘;‘ LTELE_000e_TPudyt_&ckach_and_Data_Trarshes

%LTELJ_r.I:I:I]_Attach_Wd_mdraudjuaru’j-stdid'munt_mn_i i HEX m LTELA_0001_Artach_snd_Dedicated_Bearer B o | 23 » H:] LTEL3_0n01_actach_snd_Dedicated_Pearer_Fstabbshn 4 + B =
'?ﬁ? LTELS_COO7_Mulhple_IPuE_FON_ord Dats_Trensfer !

e

%QLTEl aLTEL]_I]I]I]l_,ﬂ.!:ta:h_,Md_Dedicat:d_Btnmr_Est,uinjhment_FDD = (LI A4
2w

) A

%‘?‘ LTE| | PRrRNEters to be p=ed =
%‘? Ll . ——— -
the BF configuretion, _ InibalissFaramei=m [as: )
— L
%'QLTB' ar other te=t L e \30
%E' LTE] P=E e
aund procedure.

B e
-7 LT
%?LTEL . |:*p-n.|.@|m.l e [B)

g LT Eters ‘T’ LT Els 3

[ -1 .
Fl %;I LTELS 0001 _iitknch_gnd Cedrated_Heares Establigvment 700 4 b @ [ocadMessges
LTE/LTEL3_0001_Atlm . - : ['® Zoom = Lok @ | 7 | 77 | & B ATD_Referece_Tests | 7.0.0 4
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I MT8000A 5G NR Protocol test Use Cases

1.NSA/SA feature bring-up

2.Throughput

3.Beam Management
AoA (Angle of Arrival)

4. Fading

Utilize MT8000A or existing
MD8430A for LTE Anchor
and Inter RAT testing.

Giga-bit data throughput
testing.

Max 4 antennas can be
mounted on MA8171A for
enabling several AoAs
testing.

One box for Sub-6 NR
Fading feature.
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I 1. NSA/SA feature bring-up

NSA and NR-eLTE interworking testing can be done by leveraging existing LTE asset.

SA(Stand Alone Solution)

Only NR cell (Option2)
T

MD8430A for LTE

Data plane L Control plane

NSA (Non Stand Alone Solution)

Both NR cell and LTE cell (Option3/3a/3x)
Reference for RP-161266

1) Kos-Stundabiew "LTE aramdul® NG
connesied

3 NorrStandalone LTE asssied”, EPG conmacied

RTD

Data plane Control plane

Data plane l l Control plane

% 5G Data plane

/l n ri tSU Advancing beyond
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I 2. Throughput Test

IP Throughput testing is achieved using Data Test Module MT8000A-012

| MX800030A-004 Internal Server . General
i A complicated measurement system can be made
i simple

Server PC

Gateway
PDCP

' MT8000A-012 Data Test Module ,

' Simulate U-plane stack with built-in IP generator ] RLC

Throughput: 10 Gbps

External Server I/F: SFP+(10GEther)
EN-DC Option: 3/3a/3x

NR Option 2 (Stand Alone)

Internal Server (optional)

2 Bearer
IPv4/I1Pv6
MTU size (equal or less than 9000)

DTCH (2Channel)

PDCP SN Size 12/18bit
Ciphering (AES, Snow, ZUCQ)
Split Bearer

Duplicate

DTCH (2Channel)
UM, AM
RLC SN Size 12/18bit
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2. Throughput Test

MT8000A Multiple-Box Solution

MT8000A Configuration Stand Alone e VT Fading
Box #1 Box #2 (FR1/FR2) on (FR1/FR2)
o =) | FR1 : 1Band 4CA 4x4MIMO | 8CA 1Band 4x4MIMO FR1: 2Cell
= 2= g FR2 : 2Band 8CA 2x2MIMO (E.g., 2CA 4x4MIMO)
T =) FR2: 4Cell
| MT8000A-020/021x2 - (E.g., 4CA 2x2MIMO)
lor —
e | FR1 : 2Band 4CA 4x4MIMO | 8CA 2Band 4x4 MIMO FR1: 2Cell
— = FR2 : Not support (E.g., 2CA 4x4MIMO)
- =
MT8000A-031/032 |,
[+ -
S an o | YT an o) ) |FR1: 2Band 4CA 4x4MIMO | 8CA 2Band 4x4MIMO FR1: 4Cell
- i= = - A= = FR2 : 4Band 8CA 2x2MIMO (E.g., 4CA 4x4MIMO)
= = =33 = FR2: 8Cell
| MT8000A-020/021 x2 - | MT80004-020/021x2 x (E.g., 8CA 2x2MIMO)
(N2 - | l
S e o) | Tiiess me o) | |FR1:4Band 4CA 4x4MIMO | 8CA 4Band 4x4 MIMO FR1: 4Cell
= Z - S| |FR2: Not support (E.g., 4CA 4x4MIMO)
A m = A m =
MT8000A-031/032 | MT8000A-031/032 |,
[ | ~d

Multiple use cases are realized by combining the functions of FR1/FR2,

LTE on MT8000A, and Fading.

/I n ri tSU Advancing beyond
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2. Throughput Test

EN-DC IP Throughput

m2x MT8000A,
- IP/MAC Padding Throughput: 9.2 Gbps™
+ LTE: 2Band 8CA 4x4MIMQ, 3.2 Gbps
+ FR2: 2Band 8CA 2x2MIMO (100 MHz/CC, Total 800 MHz BW), 6.0 Gbps

oo om =0 mLTE
| LTE [& = = . L2 Antd Band #a + #b = 8CA
o smam =k Band #b E:m;? Ant3 Band #a + #b = 8CA
g = _WEIQEEQ Ant.2 Band #a + #b = 8CA

Slot 1:MT8000A-031  &*

‘—-l‘ CA T 2 3 . 4 5 . 6 17

‘| Slot 1:MT8000A-020/021* © *
*1: The maximum value of Mac Padding Throughput is the sum of FR1 and FR2.
However, the upper limit of IP Throughput is FR1+FR2 <10 Gbps due to the limitation of PDCP Layer.

8
r"“‘“ e
Box #2 F-“-“m 888 _ mFR2

1 FR2 | & m =

i | - : a _ Ant.2 Band #x + #y = 8CA

> BRI ] o =

1 m=am ,] ~— Ant.1 Band #x + #y = 8CA

Slot 2:MT8000A-020/021* *@ = " i BW(MHz)| 100 | 200 = 300 400 = 500 @ 600 700 800
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2. Throughput Test
EN-DC IP Throughput

Extend the number of LTE bands by using two or more MT8000A.
m 3x MT8000A (1x MT8000A for NR/ 2x MT8000A for LTE),
» IP/MAC Padding Throughput: 9.2 Gbps™
» LTE: 4Band 8CA 4x4MIMQ, 3.2 Gbps
+ FR2: 2Band 8CA 2x2MIMO (100 MHz/CC, Total 800 MHz), 6.0 Gbps

&

&

E=l,)

=

=

E=ly| =
i

E=l,)

Slot 2:MT8000A-032

w

—W—E

Slot 1:MT8000A-031

_W_E

3

h-=‘

"Box#z S =
1 LTE | & m ==
oA (=

. T Am =

Slot 2:MT8000A-032

m@

Slot 1:MT8000A-031

—W—E

3°

%

=

Box #3 mwm aane
| FR2 | & m =8
T o= am ==
T o am =1

Slot 2:MT8000A-020/021
Slot 1:MT8000A-020/021

‘- = ‘

~ *1: The maximum value of Mac Padding Throughput is the sum of FR1 and FR2.
However, the upper limit of IP Throughput is FR1+FR2 <10 Gbps due to the limitation of PDCP Layer.

s}

»Ant. 4

»Ant. 3

»Ant. 2

»Ant. 1

Ant 4

| WMLTE

»Ant. 2

bAnt 1] Ant4 Band #a + #b + #c + #d = 8CA
Ant.3 Band #a + #b + #c + #d = 8CA
Ant.2 Band #a + #b + #c + #d = 8CA
Ant.1 Band #a + #b + #c + #d = 8CA

Ant. 4

Ant3| CA 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8

»Ant. 2

»Ant. 1

»Ant. 4

»Ant. 3

»Ant. 2

»Ant. 1
mFR2
Ant.2 Band #x + #y = 8CA
Ant.1 Band #x + #y = 8CA
BW(MHz)| 100 200 300 400 500 600 700 800




2. Throughput Test
FR1+FR2 DC/CA

MT8000 supports dual connectivity/carrier aggregation of FR1 and FR2 by 1 box.

m 1x MT8000A, IP/MAC Padding Throughput : 4.7 Gbps
+ FR1: 1Band 2CA 2x2MIMO (100 MHz/CC, Total 200 MHZz"" BW), 1.7 Gbps
+ FR2: 1Band 4CA 2x2MIMO (100 MHz/CC, Total 400 MHz BW), 3.0 Gbps

. W FR2
"Box#lmam sann = | |[Ant.1] Ant2 Band #x (4CA, Contiguous)
FR1/2| & = = . Ant.1 Band #x (4CA, Contiguous)
P FEEm =l : BW(MHz)[ 100 200 300 400 500 600 700 800
— =5 mFRT’
Slot 2:MT8000A-020/021 O
| slot 1:MT8000A-020/021 @+ Ant .4
E Ant.3
A Ant.2 Band #a (2CA Cont)
2%
Ant.1 Band #a (2CA Cont)
BW(MHz)[ 100 | 200 300 400 500 600 700 800

*1: As shown below, Total Bandwidth differs depending on the frequency band.
+ 20 MHz (0.4 GHz < f<0.6 GHz) - 200 MHz (0.6 GHz < f <3.3 GHz)

*2: MA80001A 28 GHz RF Converter supports DL 256 QAM.
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2. Throughput Test
FR1+FR2 DC (FR1 2Band)
Extend the number of bands and CA/MIMO by using two or more MT8000As.

W 2x MT8000A, IP Throughput: 10 Gbps, MAC Padding Throughput: 12.8 Gbps™
- FR1: 2Band 4CA 4x4MIMO (100 MHz/CC, Total 400 MHZz"? BW), 6.8 Gbps
+ FR2: 2Band 8CA 2x2MIMO (100 MHz/CC, Total 800 MHz BW), 6.0 Gbps

= ]

*1: The maximum value of Mac Padding Throughput is the sum of FR1 and FR2.

However, the upper limit of IP Throughput is FR1+FR2 <10 Gbps due to the limitation of PDCP Layer.
*2: As shown below, Total Bandwidth differs depending on the frequency band.

+ 20 MHz (0.4 GHz < f<0.6 GHz)

+ 200 MHz (0.6 GHz < f<3.3 GHz)

Veor =) . ) W FR1
8 FR1 | e =1 :ﬁmg Ant.4 Band #a + #b = 8CA
h ==am =l _mg:mi Ant.3 Band #a + #b = 8CA
, oA m = ANL4] Ant.2 Band #a + #b = 8CA
I Slot 2:MT8000A-032 ' Wﬁ:ﬁm Ant.1 Band #a + #b = 8CA
‘ Slot:1:MT8000A-031) ¢ ' BWMHz)| 100 = 200 = 300 @ 400 500 600 700 800
(- "E%x 2 aaw aenn =)
. FR%_' ; : : : Band #x + #y = 8CA
T o am =, Band #x + #y = 8CA
Slot 2:MT8000A-020/021 100 | 200 300 400 | 500 = 600 700 800
Slot 1:MT8000A-020/021
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2. Throughput Test
MT8000A Scalability for LTE high performance test

M Concept
The MX800032A makes full use of the latest MT8000A HW's capability
to easily realize LTE IP Throughput tests of 20 Layer or higher / 2Gbps or higher.

Conceptual diagram of ENDC Network

f__l_: _____________ i e 'ii}rj
i [T T T T e e e e e e s | 5 = Fommmmm——————
i reatures | ' LTE 2Gbps
1 1 Lal i 3
1 1 4
' v Expandable up to DL 8CA 4x4 MIMO i w _______ | ‘/
1 ‘ D
. v/ Supports IP Throughput tests of 2 Gbps A s P | 156 NR
1 7~ emmmmm—————- \
i - Support total 8 Gbps IP TPUT test by ENDC; - 5G NSA UE q - '
. \ Qi — —— ————————
. v Selectable test environment B e S
i for LTE and NR by switching FW. i = = - . E== =
"““““““.'.' """"""""""""""""""""""""""" ' [ = = L = J
m Capability 4G LTE — 5G NR
® DL CA/MIMO ® UL CA/MIMO RTD
UL SISO UL MIMO
DL 256QAM | DL 4x4 MIMO UL CA SISO
UL1CC | UL2CC | UL3CC | UL1CC | uL2cC | uL3cc

IR 5430 ... veao v/(UL3COB430 UL 160AM 73430, [/8430  |/8430 w8430 . v8430  |1x8430

/8000 /8000 /(UL2CC)8000 /8000 8000 [x8000  |v8000¢4 |x8000"% |x8000
ST /5430 ... veaso v/(UL3COB430 UL64QAM [/2430.. /8430 /8430  IXB430 .. X8430  |1x8430

V8000 8000 v (UL2CC)8000 /8000 V8000 [x8000  |v8000"3 4 |x8000" |x8000
S C20........ x8430 x8430 UL 2560AM [72430.. (/8430 XB430 8430 . X8430  |x8430

/8000 /800002 /(UL2CC)8000 /80009 |/8000 [x8000 4 |v8000¢> 4 |x8000"°  |[x8000

*1:It is necessary to stop SIB transmission when LTE_BTS1,2,3 and 4 is used.

To avoid SIB transmission restriction, use other BTS unit combination
— (e.g. LTE_BTS1,2,3,5,6,7 for 6CC)
*2:1t is necessary to stop SIB transmission

FATRIE L1 8 Rt R A

*3:requires v08.60.00.00

*4:implemented but there is no required by anyone (especially CAT) as of now

*5:FW development is suspended because there is no required by anyone (especially CAT) as of now
*6:Implemented, but not verified (there is a bug where 2nd SCell data is corrupted)

For other detailed specifications and restrictions, please contact our sales team.




2. Throughput Test
MTB8000A Scalability for LTE high performance test
M LTE on MT8000A/MD8430A Target Customer

Customer type (4-types) - Recommended Solution -

1): Use MT8000A

1) New LTE Customer
and Need High Performance

‘l

2),3): Continue to use
MD8430A

2) MD8430A owner using existing test-cases
3) New LTE Customer w/o High Performance

4) New LTE Customer w/ High Performance MD8430A + existing TCs

Note:
* When using an existing TC with LTE on MT8000A, it is necessary to convert the TC.

__+ There are some differences in functionality between the MD8430A and LTE on MT8000A.

Please contact our sales team for more information.

ram i m LR T A J = 32




2. Throughput Test

MT8000A Scalability for LTE high performance test
W LTE on MT8000A configuration

> MTB8000A-031/032 Multi RF Module Installed MT8000A case;
CA/MIMO capability: 2Band 8CA 4x4MIMO, 32Layer

(e )

saps E=d,)

> L | E=ly
> e | ,;
L. T oA om E=l,)

Slot 2:MT8000A-032

WmILTE
Ant.4 Band #a + #b = 8CA
»Ant. 4
Band #b AL Ant3 Band #a + #b = 8CA
S Ant2 Band #a + #b = 8CA
»Ant. 3
—W—Ew - ol i
» Ant.
CA 1 2 3 4 5

Slot 1:MT8000A-031 ¢+

‘=ﬂ

» MTB8000A-020/021 0.4GHz-6GHz RF Sub Module Installed MT8000A case:

CA/MIMO capability: 1Band 8CA 4x4MIMO, 32Layer

coEmmm B8R =
L4 == —— =
L, 7 A m E=lyf
o= = — )
. s oam =
2
afe=sr —
| e | (==

Slot 2:MT8000A-020/021

Band #a, 8CA contiguous

Band #a, 8CA contiguous

Band #a, 8CA contiguous

Band #a, 8CA contiguous

Slot 1:MT8000A-020/021 .

%ﬂ

WmLTE
Ant.4
Band #a $—C3Ant3] Ant3
Ant.2
——&Band #a ¢—¢3an-2]
- Ant.1
CA

1

2

3

*Please contact the sales team for Throughput measurement results and multiple unit configurations.

4 5

/I n ri tSU Advancing beyond
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2. Throughput Test
MT8000A Scalability for LTE high performance test

W Just for information if that the case of replace existing MD8430A

MD8430A

Option

Model
MD8430A-060
MD8430A-061
MD8430A-075
MD8430A-080
MD8430A-081
MD8430A-082
MD8430A-085
MD8430A-086
MD8430A-087
MD8430A-072
MD8430A-073
MD8430A-076
MD8430A-078
MD8430A-088
MD8430A-045
MD8430A-089
MD8430A-044
MD8430A-079
MD8430A-064
MD8430A-077

Note:

MD8430A Option
Name

LTE FDD Option

LTE TDD Option

LTE DL 4x4 MIMO Option

LTE Ciphering Option

LTE ROHC Option

LTE MBMS Option

LTE Carrier Aggregation Option
Ciphering Option

LTE CoMP Option

LTE Licensed Assisted Access (LAA) Option
LTE Dual Connectivity Option

LTE DL 8x4 MIMO Option

LTE UL 2x2 MIMO Option

LTE DL 4 Carrier Aggregation Option
LTE UL 3 Carrier Aggregation Option
LTE DL 5 Carrier Aggregation Option
LTE DL 6 Carrier Aggregation Option
LTE UL 256QAM Option

LTE Anchor For 5G NSA Option

LTE Internal server Option

MX800032A
LTE Protocol
Platform Software

MX800032A-001
LTE Anchor
For Protocol

7
Only UL CoMP

v

MX800032A-002
LTE Advanced
Features

v

DL CoMP(TM10)
v

v

S EEN

* When using an existing TC with LTE on MT8000A, it is necessary to convert the TC.
~* There are some differences in functionality between the MD8430A and LTE on MT8000A.

Please contact our sales team for more information.
VAN I B 1B A ST™ 1% SR A 34



3. Beam Management - AoA (Angle of Arrival)

FR2 : 2 AoA Simulation
b1,b2,b3.... SSB/CSI-RS beams

Real Network
d1: gNB Dedicate Signal
D1 : UE Dedicate Signal

f
| SSB Periodicity
e >

PDSCH |

\ 3
D.L Beam Beam Direction
signal bl r b b
-
3 8
DL Beam SSB/CSI-RS
t

signal

OTA

b64

FR2: Simulation by RTD/MT8000A (ex. with 2x2MIMO beams)
@ RTD test script:
« Set b1 to high power

MT8000A ';fﬁu ‘ ' m b2-32
. (T Es ‘ » Set b2-b64 to low power
bl
. Sl

RTD
i-: o T iiiwes un :.Al ;}|
- = | I ' Dual polarized antenna

g ey

v

7 1111 1IWOWwW



3. Beam Management - AoA (Angle of Arrival)
FR2 : 2 AoA Simulation

B 2A0A testing image

*Beamforming image diagram
gNB

. Antenna
RTD ", SoAmmm
, = am J
, s=im = =
e =, Antenna
=i i —
° Positioner(DUT angle variabl

5G NR BTS simulator '

/nrits 3



4. Fading
MTB8000A Built-In Fading Solution Overview

B What is MT8000A built-in fader?
* High performance NR/LTE fader with SW option

» High-stability/high-reliability & Calibration free by EESm————
digital I/F ) &

e Flexible combination for NR 4Cells + NR Fader, NR fader
8Cells + LTE fader 8Cells, etc.

B Key Features —

» High performance real-time processing
» High flexibility & wide scalability
- MT8000A multi box for number of cells, number

of bands - X L O O
The High Speed Train Scenario is a test defined by the 3GPP designed to validate the performance of a device under v
. . . | i . Th h d i fadil | h d
° SpeC|a||Zed & Ve rsatlle Eg;i;:::if\::c‘:g‘:;:?unsT e high speed train condition is a non ’a(:?g\?rupagallcnchanne with ane tap an
£(0)=— = 015D, /v
The Doppler shift variation is typically characterized by:
- Channel models for both 3GPP 5G NR and LTE _
Standards Definition:
Various high speed train scenarios are defined in the 3GPP propd| S
UE Co nformance T.5 34 00cand TS 36,00k, Presets for these pre-defined config
=é=
- Customize channel model for user-defined A
I D, BS 1o track scparation

/Inri tSU Advancing beyond 37



4. Fading
RTD : Highly Integrated Tool Controls NR & Fading

Only one PC is needed for controlling all MT8000A NR & fading features.

= sl === Ul for Custom
S ' | Channel Model

RTD for MT8000A
and Fading PC

MT8000A
Application part# Controls the Fading PC T e @
MTS000A-AKOO1 ' (RTD/Fading Control Software) b= = _I
IndUding SW setup (Fading If/?gélr;?generator) :l

Controls the MT8000A(Fader)
(Without controling directly)

» Fading PC (Ubuntu OS) works only as Fading Model Generator that provides the

MT8000A BB with the necessary 1Q fading samples
» No user intervention needed to select or modify fading profiles on Fading PC, as

everything is controlled over the Windows control PC

/lnri tSU Advancing beyond 38



4. Fading
MT8000A NR Fading Key Function Specification

B Multipath Fading
»  3GPP 5G TDL Channel Models defined by 3GPP TS 38.101-4 Annex B
»  Number of Channels : 64
»  Signal Processing Bandwidth : T00MHz per CC
»  Doppler Frequency : 6kHz max.
»  MIMO Configuration : up to 8x4 for FR1, up to 2x2 for FR2

B High Speed Train
»  3GPP high speed train model defined by 3GPP TS 38.101-4 Annex B
»  Number of Channels: 16
»  Signal Processing Bandwidth : T00MHz per CC
>  Doppler Frequency : 6kHz max.
»  MIMO Configuration : up to 2x2 for both FR1 and FR2

B Static Butler Model

»  Original static model with no gain & static phase shift on each channel, guarantee full rank for all MIMO
configuration

»  MIMO Configuration : up to 8x4

B Static Bypass Model
»  Original static model, output MT800A Tx signal straight through to DUT.
»  MIMO Configuration : up to 8x4

H AWGN
»  Level range [dBm/SCS] : -99.99 to -15.0
»  Level resolution [dBm/SCS] : 0.1
»  Bandwidth [MHz] : 50, 100, 200, 400, 800

Anri tSU Advancing beyond 39



4. Fading
NR Configuration

B Configuration Overview
* 1 box configuration : up to FRT 2CC NR Cell + Fading or FR2 4CC NR Cell+Fading
« 2 box configuration : up to FR1 4CC NR Cell + Fading or FR2 8CC NR Cell+Fading

-+ 1Box Configuration ! VR
""""""""""" Reai-time Channel emuation. MIT8000A o2 ocdie shared.
Control PC |  profile over 10GbE — == | Protocol Stack |
R e v e = P Baseband |
<) = ¥ ]”
2 SEollo @ loleiter é
<€ 20 @ @ @RI T o T DL: 5G Fading
< 1 — - For FR1/FR2
f Fading Model . L
i '\ Generator (PC Designated PC

hZBoxConflguratlon Multi box data connection
Sync Start
Real-time Channel emulation MT80 = /

Control PC profi\le over 10 GbE (- = (= S
w/RTD Fading “4 [ coFwAa~ wanl = , SO MmN W = ‘,

Library L = Am =y .| L 7 Am =N

) = T i am =1
o | eEEgEeEEg- 4o : i
@

Fading Model {
Generator (PC)

? " “ " S' ' Advancing beyond 0



4. Fading
MTB8000A LTE Fading Key Function Specification

Multipath Fading
»  3GPP LTE Channel Models defined by 3GPP TS 36.101 Annex B
»  Number of Channels : 128
»  Signal Processing Bandwidth : 20 MHz per CC
»  Doppler Frequency : 2 kHz max.
»  MIMO Configuration : up to 4x4

High Speed Train
»  3GPP high speed train model defined by 3GPP TS 36.101 Annex B
»  Number of Channels : 4
> Signal Processing Bandwidth : 20 MHz per CC
>  Doppler Frequency : 2 kHz max.
»  MIMO Configuration : up to 2x2

Static Butler Model

»  Original static model with no gain & static phase shift on each channel, guarantee full rank for all MIMO
configuration

»  MIMO Configuration : up to 4x4

Static Bypass Model
»  Original static model, output MT800A Tx signal straight through to DUT.
»  MIMO Configuration : up to 4x4

AWGN
»  Level range [dBm/SCS] : -99.99 to -15.0
»  Level resolution [dBm/SCS] : 0.1
»  Bandwidth [MHz] : 1.5, 3, 5, 10, 15, 20

/Ilnri tSU Advancing beyond "



4. Fading
Comparison with MD8430A LTE Fading

W Propagation Model

Multipath Fading

cQl

High Speed Train
Moving
Birth-Death

SCME

AWGN

mHST

Max Fading Channel

Profiles

Available
(LTE, WCDMA)

Available
Available
Available

Available

Available

Available

1x1, 1x2, 2x2

High Speed Train
Scenario

Available(LTE)

Available
Available
N/A (for UMTS)
N/A (for UMTS)

N/A
(Not 3GPP standard)

Available

1x1, 1x2, 2x2

High Speed Train
Scenario

® Multipath Fading

Max Fading Channel

Num. of Path in
channel

Path Delay
Doppler Frequency

Antenna
Configuration

Profiles

MIMO Correlation

m CQl

Max Fading Channel

96, up to 3CC 8x4

12 or 24(need
2channels)

0 — 600us, 0.1ns res.
0 — 20kHz, 0.1Hz res.

128,
up to 8CC 4x4

24

0 —32us, 0.1ns res.
0 — 2kHz, 1Hz res.

8x4, 8x2, 4x4, 4x2, 4x1, 4x4, 4x2, 4x1, 2x2, 2x1,

2x2, 2x1, 1x2, 1x1
3GPP EPA, ETU, EVA

Normal : High, Mid,
Low, and User Define

1x2, 1x1
3GPP EPA, ETU, EVA

Normal : High, Mid,
Mid-A, Mid-B, Low

Xpol : Fixed Condition Xpol : High, Mid-A

1x1, 1x2, 2x2

2D-Xpol : High, Mid

1x1, 1x2, 2x2

/I n ri tSU Advancing beyond
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4. Fading
EN-DC with Fading test configuration example

W 3x MT8000A supports LTE 6 cells + NR with Fading up to 8 cells

I Box #1 mmim mmma ) ’
TLTE |am : LTE A
o == Band #b ot 3
| Protocol Stack/ -~ DALt ]
~ BaseBand forLTE | | LTE bA. £
| Slot 2:MT8000A-032 : $Band #a } E:ﬁ”ﬁ W LTE with Fading
nt.

Slot 1:MT8000A-031 - Ant.4 Band #a, #b, #c and #d, any combination for 8CA
% Ant.3 Band #a, #b, #c and #d, any combination for 8CA
‘ _:..... e — - ’ Ant.2 Band #a, #b, #c and #d, any combination for 8CA

Bodii |_. rf LLLL = . Ant.1 Band #a, #b, #c and #d, any combination for 8CA
LTE [ & = : AN
: . Band #d $—4iAns3 CA 1 | 2 | 3 | 4 | 5 | & |
d 0 0 O = ’Ant. 1
ading gine fo Iﬁnt.g
[ »Ant.
Slot 2:MT8000A-032 = $Band #c ¢ E:m%
| Slot 1:MT8000A-031
‘ o B “#?: == = ’ . .
(Box #3 M ama ) W FR2 with Fading
AR =5 Ant.2 Band #x (8CA, Conti
= o =— nt. an X , Lontiguous
- Protocol Stack/ - ( guous)
" BaseBand for NR : Ant.1 Band #x (8CA, Contiguous)
| Slot 2:MT8000A-020/021* &% BW(MHz)[ 100 ~ 200 300 = 400 = 500 = 600 700
" Slot 1:MT8000A-020/021*  *
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I Dynamic Spectrum Sharing (DSS)

Introduction of 5G
4G 5G

Spectrum Spectrum

Introduction of 4G

Static allocation of 5G spectrum
with similar strategies to 4G

3G 3G 4G

——

Spectrum Spectrum spectrum

4G spectrum comes from 4G/5G Dynam|ca”y
re-farming or new auctions . Shared Spectrum

Dynamic Spectrum shared
between 4G and 5G

Available Bandwidth

* A huge investment is required in new equipment and network infrastructure to deliver
the highest 5G data rate and bandwidths in the mmWave spectrum

« Existing 3G/4G mobile spectrum is very crowded and some MNOs struggle with
spectrum re-farming

« Dynamic Spectrum Sharing (DSS) enables existing 4G spectrum to be shared between 4G
and 5G

« DSS deployment is relatively low cost & is a key enabler for many MNOs to roll-out 5G

Anrlt)u Auvdricing veyoriu 45



I Anritsu DSS test solution

B Features

> Highly flexible configuration of both NR and LTE for DSS
» High accuracy synchronization and simple cabling between two boxes
» Scalable 2 box combination for various test cases, EN-DC, HO, split bearer, ...

o= =
( —
Anritsu i '

IS 3
Spain T

RTD control PC

(Rear Panel)

; ~)

MT8000A 5GNR Tester MD8430A LTE Tester
B Supported DSS Functionalities

LTE-NR coexistence in LTE FDD band

PDSCH mapping type A

PDSCH mapping type B

General rate matching pattern to map around LTE sync and PBCH
Rate matching around LTE CRS

7.5 kHz UL raster shift

Alternative additional DMRS location

PDCCH mapping, start symbol #2 with CORESET duration 1 symbol
PDCCH resource enhancement (mapping on symbol #3, 4 and 5)

MIMO features for LTE-sub6 coexistence

Anri [SU Advancing beyond 5



I 5G NR Bandwidth Parts (BWP)

« BWP enables greater flexibility so that multiple different signal types can be sent in a given bandwidth
«  Supports UEs not capable of full carrier bandwidth
«  Supports bandwidth adaptation
«  Enables better utilisation & adaptation of spectrum and reduced UE power consumption
«  Up to four BWPs can be configured in a UE for both DL and UL. Only one BWP is active at a time
BWP can support legacy 4G devices with new 5G devices on the same carrier

Frequency

BWP 3 BWP 3

Carrier N BWP2 | gwp 4 | BWP2

Carrier 1

RTD/MT8000A supports Bandwidth Parts testing today!

/l n ri tSU Advancing beyond 47



I Dual and Multi-SIM Testing

* Dual and Multi-SIM devices are increasingly popular in some markets :
» For separation of personal and business calls
*  Where network coverage may be inadequate or unreliable
*  Where phones are not locked to a carrier contract

*  What's DSDS? — Dual SIM Dual Standby

* DSDS : One SIM active. Modem locks to active channel when making/receiving calls

* Anritsu RTD supports 5G, 4G, 3G & 2G RATs for DSDS

P DS e
e~ “ov; N ~
5G ite 3¢ 26
SoRmma EEEN [= == i
k=3 foo 05 ® ©-9 o"!E lo| % - “-. ==
2@ ooz ® okt~ 4 | —
. ! | e e =
MTS8000A MD8430A RTD

RTD supports Multi-SIM testing today!

/l n ri tSU Advancing beyond 48



I Contents

1. 5G Portfolio Overview

2. MT8000A Platform Overview
3. Protocol test Overview

4. RTD/MT8000A Use Cases
5
6
7

_atest Features
. RTD tool improvements

. Reference test case library



I Tabular Development Environment (TDE)

/

~

&4 Tab_Demo_0001_Control_Highlighting* - Anritsu
0L ?rm@A@HEB ~ )

RTD

Home | Design ‘ Execute Results Vieg

B Delete D i

¥< Cut

% IE% _}ﬂ_ @ @ © Automatically Restore

g aQa ® @ ? » [

@ copy % Undo 3 Export
Add Free- Align istribute Properties Declarations Criteria = Creafe Edit Compare Find = Close Current Apply Analyze Run  Execution
[@ Faste [ Select All form Note  Centre ~ Vertically v Local Terminators __(#) Restore with saved Tab View
Clipboard Diagram Configure Compound Procedura Review Action \
% Procedure Picker o 7 X Line Type Action HNotes Parameter Editor o B ox
BE& o @ v A Start (0) RRC Connection Request (26)
: AT Command (1) - at+CGATT=1 Parameters
(1 Automation MMI Prompt (2) - Please switch off the UE
L L L LICECL IR NEY [ ICVES
0“":"““ Procedures AT Response (3) - AT OK B @ ® 0 & [
HAL Procedures = -
RrcConnecti {RrcConnects | .type) I
MMI R 4) -t
LTE Layer 3 Procedures esponse (4) - frue PracedureMode | signalingAndConfiguration
NR LL Procedures External Action (5) - java(com.anritsu.extensions.examples.spreadSheet. RtdCs... Group Igrored
LTE LL Procedur Bsh Tgnored
[ Events res MessageDisplay (7) - Controls Highlight Message Messoage Ixed
i @ Timers t+ RRC Connection Request (26) Qutcome rows demonstration Configuration | Omitted
Timeout amitted

! D CompoundProcedures

¥ Link Junction

(D) ) StartLoop
< F

['W ] Wait For Event

t CP_0001_Simple_Assignment (12) CP and it's outcome rows demonstration
CP_0002_Display_Message (13)
t/ StartLoop (14) Count =5

al IF (17) vg_G_Counter > 5 {
GOTO Link Junction (9)

Link Junction (9) - LABEL_NAME

End (11)

Simple CP with no custom added outcome, will ..

=7 Assignment
.7 Conditional Assignment
.+ MessageDisplay

Get Bxecution Context
- Goto
[ Blank Row v

Variable |Not assigned

. Workspace Bm‘vﬁt\ % Procedure Picker r

Tab_Demo_0002_Loop_Co 4 b E %

|
HJI Action Nuté\ Parameter Editor I

A002_TabularTest_Demo/Tab_Demo_0001_Control_Highlight

| & [zoom % 0013 & 7| 77

| [E] Tabular_Demo_v2_Workspace | 7.3.1 TABULAR_TEST_DEV_v6 | .

v

Procedure

Picker

Tabular

Test Editor

Parameters
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I TDE - Compact Flow

1. Identical test, less than

half the vertical height

& NRL3_0001_ENDC_FR1_Measurement* - Anritsu RTD — x
~
OLEH<«?rm@@AHBE ~ )
Home ‘ Design | Execute Results View o+
~ - -
TS st cermmsteims B M, i mEreailer Ge G GRS Line Type Action Hotes
- Basic LTE attach and UE capability enguiry 0 ~ Start (0)
-» Measurement configuration and reception for HR
1 - Configure CellGroup Profile (80)
2 - A_NLWG_InitialiseParameters (598) Initialise the parameters to be used in the test case. To change the ...
3 t A_NL_ConfigureSystem (599) Configure one LTE cell (LTE Anchor) and one NR cell NR cell is usi...
8 t A_L_NR_ModifyPower (600) Increase LTE Cell Power
13 t- ATCmd_PowerOnUe (601) Power ON UE
b b 18 t A_L_InitialAttach (602) Basic LTE attach
ég;é‘ahse 3 RIS @ R weEd Tn e =St 23 i A_NL_LTENR_Measurement_Procedure (603) Configure Measurement object for NR FR1 and Receive Measuremen...
s To change the the RF configuration, security 28 MessageDisplay (614) - Please start data and verify data transfer...!
configuration or other test parameters please
o edit this compound procedure by double clicking 29 Start vg_A_GenericTimer - 10000ms (608)
on it and changing the relewan parameter
30 £ Wait For Event (610)
36 t- A_L_System_Cleanup (604) Test objectives is complete and test is terminated with network-initia...
< 41 A_NL_DeconfigureSystem (605) Deconfigure System
CUHFVIIEWE'\ _IUnE LTE cell @TE Anchor) and 42 ATCmd_Power0ffUe (606) Power OFF UE
ohe ce
NR cell is using 30khz, 100whz, FR1 band, 43 MessageClear (436)
EARFCN 633696 (n78) 44 E End (79)
45
46 X - Link Junction (637) - Error
47 - A_NL_DeconfigureSystem (633)
b 48 - ATCmd_PoweroffUe (634)
Increase LTE Cel1 Power
49 - MessageClear (635)
50 E; - End (636)
b
h
ser Pawer ON UE
the
rm .
2. Expansion and collapse
b o, . o« e e
controls for conditional activities
allow easy browsing of the test
. y g
[N L (EproriL (Errar)
the UE to Configure Measurement object for MR FRL and fl
Receive Weasurement Report and check for MR
o cell reporting i | A_NL_LTENR_Measurement_Pracedure (503) v C a S e OW
= T =
< >
? m_ml_ﬂl)c_ﬂu_lleasurenentl 4 B X Tab_NRL3_0001_ENDC_FR1_Measurement 4 B X
NR7.3.1/NRL3_0001_ENDC_FR1_Measurement | @ [zoom % @ |[@| 77| & [ Tabular_Demo_v2_Workspace | 7.3.1 TABULAR_TEST_DEV_vé
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I TDE - Inline Parameter View

Line Type Action Notes
0 () o start (0)
1 [ AT Command (1) - at+CGATT=1 1. User/Automation
2 [ - mMMIPrompt (2) - Please switch off the UE interactions shown in
3 [ - AT Response (3) - AT OK
4 [ - MMIResponse (4) - true
5 - External Action (5) - java(com.anritsu.extensions.examples.spreadSheet. Rid...
6 S+’ - MessageDisplay (7) - Controls Highlight Message
7 [ [ RRC Connection Request (26) Outcome rows demonstration
15 [+ CP_0001_Simple_Assignment (12) CP and it's outcome rows demonstration
22 - CP_0002_Display_Message (13) Simple CP with no custom added outcome, wi...
23 [ [+ StartLoop (14) Count =5
26 <> [ IF(17)vg_G_Counter > 5{
27 v MessageDisplay (23) - Condition IF action example 2. COﬂditiOﬂaVBFanChing
28 -3 parameterisation shown in
29 {} - ELSE IF (19) vg_G_Counter > 6 && vg_G_~Counter <= 20 {
R <> i ELSE (21) {
35 (¥) - Link Junction (9) - LABEL_NAME
36 3. Comments can be added
37 (B -End(11) to any action in the Notes
" column
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I Flexibility

Line Type Acftion 2. LOOpS,
IO | /ELSEIF/ELSE

=/ - Assignment (1)
(™ [ StartLoop (4) Count =1

IF (6) vg_Counter >= 1 && vg_Counter <=3 {

MessageDisplay (12) - IF block execution mes...

- ELSE IF (8) vg_Counter == 4 && wg_Counter...

[+ ELSE (10) {

- Assignment (15)
- Start waitTimer - 2000ms (16}

- waitTimer expiry (17)

- EndLoop (5) Count += 1 Count < 10

Line Type
° | L 1. Wait For Event
1 } v
2 Tp - Start waitTimer - 10000ms (7)
3 [W] - wait For Event (2)
4 E} CASE - waitTimer expiry
5 o - waitTimer expiry (5)
] E CASE - User Event
7 X - User Event (11)
8 On Stop waitTimer (13)
9 CE - MessageClear (8) ]
10 E'  End(9) tme [Tvpe
1]
3. Compound
Procedures and

alternative outcomes
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0
1
2
3 O

Wait For Ev... 4 5?5
5
6 <
s <>
12 7
13 Tp
14 D
15 o

Action

- Start (0)

- Configure CellGroup Profile (80)
- A_NLWG_InitialiseParameters (598)
[+ A_NL_ConfigureSystem (599)
 A_L_NR_ModifyPower (600)
i+ ATCmd_PowerOnUe (601)
=} A_L_InitialAttach (602)
E} Err
- 6OTO Link Junction (637)
e SE
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I Tabular Declaration Editing

=L e
O® e Qfv ~

)
o (I Automation
% NR LL Procedures

[_I] HAL Procedures

o

- Start (0)
- Configure CellGroup Profile (80)

ATCmd_PowerOffue (619)
A_NL_ConfigureSystem (599)
-+ A_L_NR_ModifyPower (600)
-~ ATCmd_PowerOnUe (601)
-+ A_L_Initialattach (602)

[—J StartLoop (631) Count =10

[=Ta - T = ¥ | L I * B )
PDEEEEB 8 @[]

- A_NLWG_InitialiseParameters (598)

- A_NL_LTENR_Measurement_Procedure (603)

Tabs are fully editable, searchable
Targeted controls for each declaration type

& TAB_NRL3_0001_EMDC_FR1_Measurement - Anritsu RTD — O X
N\OEHC?rRIIEANE )

Home | Design | Execute Results View ~

< Cut B Delete [ Add Free-form Note 4 Move up = O [© Automatically Restore
: il ® @ °© Q ® @ 2?2 p L
@ Copy 4 Undo 2. Align Centre ¥+ Move Down . - ) (2) Export ) -
Declarations | Criteria = |Create Edit Compare Find = Close Current Apply Analyze  Run  Execution

[@ Paste [ SelectAll  {* Distribute Vertically ~ I Increase Indent ~ Local Terminators () Restore with saved Tab View

Clipboard Diagram Configure J Compound Procedure Review Action

Procedure Picker Line Type Action Notes E/ Parameter Editor g B ox

Toggle displays 4 editable tabs for Events,
Timers, Parameters and Variables

10 - Start vg_A_GenericTimer - 10000ms (656) e
I~
= TAB_NRL3_0001_ENDC_FR1_Measurement 4 b EX
0o . [ Events Og &
E End f
[ Q-
¥ Link Junction - . . . .R-l @' et !
@ [ Startloop Event Grou Description Acrom Sco|
S p ym pe
. A
L] wait For Event Add scell A Add SCell External
[Z] LogMessage Medify SCell CcA Modify SCell External
External Action £} General
.7 Assignment Check Reported CSI General Check Reported CSI External
.7 Conditional Assignment Check OnDemand SIBs  General Check OnDemand SIBs External
geDisplay Check if UE has receive... General Check if UE has received SMS External
Iear Check Reported SRS General Check Reported SRS External >
(‘ﬂl ur CD le)d Canfinaen Mavindies COT- M rAnnrs 1 ranfinura Darindic CCT.DC Cwtnrnal
=4 Execution Cont < >
M Goto
[ slank Row Apply Revert

Apply - Revert -

Workspace Br.: % Procedure Pigker

5@ Timel

z Ew:msLE ParametersL m Variables

HJ Action No\m\ Parameter Editor

NSA/TAB_NRL3_0001_ENDC_FR1_Measurement

| ® [zoom % e |@| 77| | [Edefoult | 7.4.01 4|
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I New RTD Tabular View - Advantages

1. Simple design language.
—  Easier for new users to start writing test in RTD

2. Compact representation of test flow.
—  The user has to scroll less

3. More space on the screen to show parameters and variables.
—  Less work for the user to view pop-up screens.

4. Ability to see key action parameters and comments inline.
—  Less clicking for the user to understand the test flow.

5. Maintain all conditional and reuse caﬁability (branching,
compound procedures etc) that RTD has today.

— No loss of RTD flexibility
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I Signalling Message Import Tool (SMIT)

« The Signalling Message Import Tool (SMIT) enables RTD users to
convert multiple hex strings with L3 signalling messages at a time and
import them into RTD.

Decodes
Multiple
Hex Strings

RATs: Import Hex

5G, LTE, Message
and NB-IOT To RTD

Signalling
Messages: Blind
RRC and Decoding
NAS

Import Full
Log
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I SMIT - Import and Conversion

& Signalling Message Import Tool

1. Import several hex messages from .csv

file, or copy paste them into the table

Input  Output  Setting

B Mute (Ctrl

Hex 4 | Type

1|223344556
2|4040040300010000100C44CA8080042022011809004A02601380A005202...

3| 00000C60FD6C8160CA1270042004260012094D52AB4F686007 NR RRC UL DCCH

2. Select hypothesis (message
type) for each message if known,
otherwise leave blank

( 3/3 ) SystemInformationBlockTypel__Configure_System, SystemInformati...

Lels

(1/1 ) MeasurementReport__Measurement_Report_(NR)

3. Press "analyse”. Decoded

messages will be shown in green,
those that cannot be decoded

(incorrect hex string) in red.

Analyse. | | Generate

/l n ri tSU Advancing beyond



I SMIT Highlights

 Extracts information from messages taken from UE or field logs and
import them into RTD.

* Imports information taken from hex strings created or copied by the user.
« Supports 5G, LTE and NB-loT technologies.
« Supports RRC and NAS signalling messages.

« Can perform “blind decoding” of hex strings where the user does not
know the type of the message.

« Speeds up log to test case conversion, saving the user several hours or
possibly days in case of large logs.
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I RTD 5G Reference Test Cases

RTD is supplied with >350 example/reference test cases as standard

The RTD reference test library contains examples of how to test all major
5G features in both NSA and SA modes

The purpose of these tests is to make it easier for customers to create
their own tests by providing templates on which to build

Tests are easily reconfigurable
FR1/FR2 selection, cell frequencies, bandwidth, cell power, number of antennas

Test cases will be validated against commercial 5G chipsets & terminals

i RTD 5G Ref Test C
We have a dedicated team of eference Test Cases

expert RTD engineers creating
and validating new tests

250
200

150

Full details of latest available test
cases are available on request

50 E—

, - - B

LL EN-DC SA NE-DC IMS

M Available ™ Planned
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I RTD MT8000A Reference Test Cases

LL

NSA

SA

Configure basic NR cell SCS 30/120KHz
Configure 2 NR cells

Carrier Aggregation - 2CC/ 4CC/ 8CC
Beamforming configuration

DL max throughput - 2CC/ 4CC

Initial registration — SA

NR to NR handover

Fading Configuration

FR1 Measurement

FR2 Measurement

FR1/FR2 PSCell addition/ release
FR1/FR2 - 2CC / 4CC/ 8CC
FR1/FR2 Dedicated Split Bearer
4CC DL + 4CC UL throughput
Handover — LTE<>ENDC, ENDC<>ENDC
Split bearer <> MCG/SCG
Secondary Node Change

UE Capability Check
Intra-frequency handover

IMS IPv6

FR1 / FR2 registration

UE registration with security context
PDU session establishment
Registration failure

RRC connection reject

LTE to NR idle mode mobility

NR HARQ test

NR Periodic/ Aperiodic
Inter/Intra-freq measurement

Split bearer

PScell addition

DL max throughput 8CC DL + 2CC UL
TDD PDSCH/PUSCH

Inactive Paging

ENDC > WCDMA handover

LTE 5CC + ENDC NR

Simultaneous PSCell addition/release
FDD Measurement

FDD Dedicated Split Bearer

FDD PSCell addition

Suspend/resume RRC

Cell reselection

RRC connection re- establishment
NR <> LTE handover

RRC paging

NR to LTE idle mode mobility
NR<>LTE redirection

FR1/FR2 - 2CC / 4CC/ 8CC

FR1 FR2 Dual Connectivity

FDD 2CC/ 4CC/ 8CC

2CC Joint FDD/ TDD

FDD Master node handover
FDD HO LTE<>ENDC

FDD HO to WCDMA

FDD HO with split bearer
Beam-switching
Inter-frequency measurement
TDD/FDD handover

DSDS Multi-SIM LTE+EN-DC

4CC DL + 4CC UL throughput
DL 4x4 MIMO, UL 2x2 MIMO
NR Handover — 1CC/2CC/4CC
Remove/ modify SCell

VoNR

InterRAT measurement

NR Reselect LTE

FR1 measurement

Multiple PDU sessions
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I RTD MT8000A Reference Test Cases for Rel.16

NSA

SA

NRL3_0068_ENDC_FR2_2CC_Beam_Failure
NRL3_0135_ENDC_FR1_SIB24_Smtc2_LP_Measurement
NRL3_0136_ENDC_FR1_EarlyMeasurement_RRCConnectionRelease
NRL3_0140 ENDC_FR1_LTE_RRCConnected_AutoGAP_RCGIMeasurement_NR
NRL3_0144 _ENDC_FR2_LTE_RrcConnected_AutoGAP_RCGIMeasurement_NR

NRL3_1156_SA_FR1_RRCConnected_NeedForGapNR_Measurement
NRL3_1157_SA_FR1_RRCInActive_NeedForGapNR_Measurement

NRL3_1158 SA_FR1_NR_RRCConnected AutoGAP_RCGIMeasurement_LTE
NRL3_1159_SA_FR1_NR_RRC_Segmentation_UL
NRL3_1160_SA_FR1_EarlyMeasurement_RRCConnectionRelease
NRL3_1161_SA_FR1_EarlyMeasurement_RRCInActive
NRL3_1162_SA_FR1_RRMMeasurement_Relaxation_LowMobility

TBD- NRL3_1163_SA _FR1_NR_NR_Conditional_Handover
NRL3_1173_SA_FR1_NR_RRC_Segmentation_DL
NRL3_1175_SA_FR1_IntraFreq_Reselection_smtc2_LPMeas
NRL3_1176_SA_FR1_InterFreq_Reselection_smtc2_LPMeas
NRL3_1178_SA_FR1_RrcConnected_WithOutNeedForGapNR_Measurement
NRL3_1179_SA_FR1_NR_RrcConnected_AutoGAP_RCGIMeasurement
NRL3_1180_SA_FR2_NR_RrcConnected_AutoGAP_RCGIMeasurement
NRL3_1181_SA_FR1_EarlyMeasurement_SIB11
NRL3_1182_SA_FR1_RRMMeasurement_Relaxation_NotAtCellEdge
NRL3_1183_SA_FR1_RRMMeasurement_Relaxation_LowMob_NotAtCellEdge
NRL3_1184_SA_FR1_RRMMeasurement_Relaxation_LowMob_NotAtCellEdge_Hi
ghPrioMeasRelax

TBD- NRL3_1185_SA FR1_NR_NR_Conditional_Handover_Fail
NRL3_1186_SA_FR1_RACS_ID

NRL3_1187 SA_FR1_URSP_PDUSessionType (Basically a Rel15 feature)
TBD- NRL3_1188_MCG failure report and fast recovery (TC name to be
Add)

NRL3_1189 SA FR1_UEAssistance_Overheat_IDC_DRX

TBD- NRL3_1190_On-demand Sl in Connected (TC name to be Add)
TBD- NRL3_1191_Fast SCellActivation (TC name to be Add)

TBD- NRL3_1192_White list for reselection (TC name to be Add)
NRL3_1193_SA_FR1_MDT_Logged_Periodic
NRL3_1194_SA_FR1_NSSAA

TBD- NRL3_1195_NR FADER - HST(High Speed Train) (TC name to be
Add)

NRL3_1211_SA_FR1_NR_InterRAT_PSHandover_to_ENDC_Rel16
NRL3_1212_SA_FR1_NR_HST_No_Fader
NRL3_1214_SA_FR1_NR_Wake_Up_Signal
NRL3_1215_SA_FR1_UL_MIMO_2x2_Full_UL_Power
NRL3_1217_SA_FR1_NR_Wake_Up_Signal_False
NRL3_1218_SA_FR1_NR_Wake_Up_Signal_True
NRL3_1219_SA_FR1_NR_Wake_Up_Signal_Periodic_CSI

This is a non-binding document for the purpose of discussion with customers to align solutions with customers’ requirement only.
The schedule and functions described are subject to change without notice.
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I Qualcomm OEM Downstream Test Case Library

* New RTD reference TC library specifically for use with Qualcomm chipset

* Available free-of-charge on request to RTD customers integrating the
Qualcomm chipset

 Suitable for companies developing 5G terminal devices based on the
Qualcomm X55 and X60

« Test cases are configured & optimised specifically for Qualcomm X55/X60

* Minimises the amount of additional set-up and test case configuration
required

« All test case verified against a defined Qualcomm commercial build
* Available with RTD version 7.4.2

« Test cases are upgradeable EN-DC 37
to latest RTD release in the normal way SA 61
* February 2021 library update (Rel 21.1) IMS 11

currently contains 109 test cases :
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