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I Statement /inritsy

This presentation provides an overview of Anritsu's short and
long-term development plans.

This presentation are based upon development times, market
trends, and customer requirements; they may be subject to
partial amendments as requirements change.

To ensure that our products match market demands, we
always value input from our customers.
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I 5G Network Architecture Deployment /inritsy

Option SA/NSA  Structures Official Terminology

Core Network CP/UP Add UP
Option 1 sA  |eecatp | tE | - |EuRA |

| Option 2 sA  [seeNNR) [ oNR | - [ | SA

| Option 3/3a/3x EPC(LTE) EN-DC (E-UTRA-NR Dual Connectivity) NSA
Option 4/4a NSA 5G-CN(NR) NR LTE
Option 5 SA 5G-CN(NR) LTE -
Option 6 SA EPC(LTE) NR
Option 7/7a NSA 5G-CN(NR) LTE NR
Option 8/8a NSA EPC(LTE) NR LTE

The voice application required for the handset has also will be changed from current VolLTE.

=S 2w
\“}LT \\‘i\lot Support

1
|
LTE > Outgﬁgesgegli‘n 5G NR
EPS FB(Fall-Back) VoNR
NSA service SA service (Early phase) SA service

¥ f : —
| . 50 CSCE avalabite % 5G-based device application

testing will be required

Mainstream voice services during the 5G introduction stage
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/inritsu

Advancing beyond

ME7873NR
RF Conformance test system

I Common platform for overall Mobile R&D/Mfg. Cycle

MX800070A SSNR

]
"
-

RF Conformance Test

ME7834NR
5G NR Mobile Device Test Platform

Protocol Conformance Test
Carrier Acceptance Test

Smart Device Integration
Application Test/SW Maintenance

MX800010A RF Meas. MTSOOOA

est Station

Radio Communication

Temsenn

--------

RF Performance Verification

MX800050A RTD MXS800040A
e NR mmW Production Test
i e MT8870A
5G" B e ~ U I|reless test set
| Development Volume Production

Chipset/Protoc
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https://www.anritsu.com/ja-JP/test-measurement/products/mt8000a

I Comprehensive Set of Hardware & Options inritsu

BFlexible modular architecture for various test need

MT8000A-001 Control Module
Control for each MT8000A module

MT8000A-012 Data Test Module

Simulate U-plane stack with built-in IP generator

! f”\]".’«'“»_!';'.-f;isffig"r"’i
MT8000A-011 Baseband Module T o= am
Simulate full-stack 5G NR gNB signaling. —

MTS8000A-020 RF Base Module
RF Base module for mmW RF TRx.

RF Sub Modules :Installed on RF Base Module
MT8000A-021 0.4GHz-6GHz RF Sub Module
RF module for Sub-6GHz RF TRx. (4Tx, 2Rx, 2SLOT).

BRF Converter for mmWave

MAS80003A Multiband RF Converter
Supports FR2 frequency range external up converter

FR2 RF Converter
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I 5G Chipset & UE Test Platform

inritsu
MTS8000A
BEGNR ALL in ONE test platform Radio Communication Test Station

Possible to install each application in one

platform and just switch by system number
PIatform GUI

RF Test

P

MX800050A

MX800010A
Rapid Test Designer Platform (RTD)

MX800070A
TRx Measurement. SmartStudio NR (SSNR)
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I MX800070A SmartStudio NR nritsy

Easy Operation with State-machine GUI for 5G device functton test

[ Anritsu - SmartStudio NR - - .
File View Setup Simulation Test Log System Help =
=g B DIQQ. Selection - - - jﬂﬁiﬁeﬂ. d's
@ Test Case
i | UE Stats LW Common  CS * PS

NRT: Defautt Cell A_BTST  MCC: 001 MNC: 01F
NR2: Default Cell B_BTS2 MCC: 0017 MNC:01F
LTET: Default Cell A_BTS3 ™ MCC: 001 MNC:01F " TAC:1

LTEZ: Default CellB_BTS4  MCC: 001 MNC:01F  TAC:1
LTE3: Default Cell C_BTS5  MCC: 001 MNC:01F  TAC:1

a9
ve | =~ gh

Sequence Log

H B IR | Y[k == - -EREA
lo. Time Stamp  Sequence Type Direction Data
53| m 000:00:00 Parameter NR1 [ Cell Parameter (Defaut Cell A_BTS1)
54 | (i) | i | 000:00:00 | Parameter NR2 |2 Cell Parameter (Default Cell B_BTS2)
55| (i) §i8 |00000:00 | Parameter LTE1 | [ Cell Parameter (Defautt Cel A_BTS3)
56 | (i) |§i¥ | 000:00:00 | Parameter LTE2 [ Cell Parameter (Defauit Cell B_BTS4)

IS Cell Parameter (Defaut Cell C_BTSS5)

<
@B FFP Information |8 PDN Information | =] Sequence Loe | Messaee Lo |@ Trigeer Information |k9 Media Gateway |

* Interactive 5G(NSA/SA) test environment without any complex test scripts
* Network parameter settings matching user test environment

* Included IMS server for SIP based application test

* Unique graphical SMS/PWS Centre applications for SMS/CMAS/ETWS service
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I SmartStudio NR -Easy Operation with State-machine- /nnitsy

Multiple GUI windows are provided to efficiently analyze test settings
and results according to the test application.

or/Measure Window/SMS Centre/IMS Services

Throughput Monit
Simulation/Cell Parameter ~ Test Case Editor |y

PDN Information/Sequence Log/Message Log/Trigger Information
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I SmartStudio NR -Easy Operation with State-machine- /Inritsu
Easy setup of 5G network environment
v'Easy to use and easy to understand GUI for system setting. T |E=TT
v'Simple setting for multi-cell test by GUI based Test Case Editor
v'Supports simple TDD setting to simulate each network. =1 Simple System Setting

Supports effective analysis by real time logging
v'L3 Message log

v'L3 Message detail window

v'UE Capability information

Ex: Option 3x) Fle View Setup Smobion Tet Log System Help
Master Node h | |

EE P P W% O Messurement
NR Band combination for EN-DC
20 20 20 Aggregdlea

EOMHz s
o: @ AA Secondary Node : h

—
Band] Band3

Detach Registration

100 100 Aggregated Bandwidh

200MHz x
ggregated Bardidth =~ g
azﬁuz oL Idle
uL:
—— c
J BTSn77 =
Bandi g ﬂnglnanon lnnnmanon
|W‘ 100MHz

uL: Message Log

>, i @ AT a =(¢ E‘
B15077 Progress Time  BTS  Diecton  Messaee Al te syem D Message
25001205432 i 3 EMM: IDENTITY REGUEST . o
TDD Configuration Setup [Manuall 26 |00:1205.452 i e EMM: IDENTITY RESPONSE
27|06:1205472 [T e UECAPABILITY ENGUIRY
Slot o[1[2[3]4[5][6]7]8]9][w0]n]w=][13]n 28| 00:120.537 w1 Y UECAPABILITY INFORMATION
DLUL Allocation. u/u/b b b|D|s 290 RRC CONNECTION RECONFIGURATION
Number of DL Symbols | 14 | 14 | 14 | 14 140 14 0 0 1414 4 14 4 30 | 00:12:05.571 i‘ﬂ\ RRC CONNECTION RECONFIGURATION COMPLHITE
Number of UL Symbols | 0 [ 0 |0 [0 |0 |0 0|0 |14 140 0 0|00 310012 ESM: ACTIVATE DEfRU
roscn =o: L3 Message Log
[ <8 [+7 4645 5 | s4| - [s2] - |- |48 47 6|35 5 33/0012 REQUEST
| Symbols wlnfninfnin|-|ul- - nnnlnlin 34001207816 i X RRC CONNECTION RECONFIGURATION
PUSCH 35 001207835 [Tl o RRC CONNECTION RECONFIGURATION COMPLEFE
k2 R - R 3 001207897 i o ESM: ACTIVATE DEFAULT EPS BEARER CONTEXT A
Symbols EEEEEEDEE e 37|00:1333395 [T e ESM: PN DISCONNECT REQUEST

<
8 PDN Information

=3 Sequence Log |ig# Message Log [B¥ Trigger Information |

| UE Capability information

Preset: | 8DL2UL v

NR TDD Configuration Setup
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I Covers all kind of 5G device test demand Zinritsy

Contribute to 5G device UX improvement with SSNR -
T — @\l ‘.Q‘ IMS Functions - ‘.Q'

Measurement counter T-put monitor IMS Services

v ACK, NACK, DTX v MAC level (LTE, NR) v CSCF/DNS -

v ca Y IPlevel NDP/XCAP Pz
N Suppl. Service |7 =

NN

i Conference =
l . RTP Frame control
<= Option3x EN-DC ¥y T’“\\ 1 1 :
S . I : CSCF Operation
L:ia ie-n-y_, Supplementary Service
-_ [‘ ’irf,ij‘:r — |
T SmartStudio NR (SSNR) i i o
Server Applications ‘.o . Messaging service P

SMS Centre PWS Centre

v' SMS over SGs v ETWS
v SMSover IMS v CMAS
(e WS = p—

Internet connection
v’ OTT Apps
v" Firmware download

[ o s o e
-
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I Thermal Test/Battery Life Test Zinritsy

HW performance check for Max T-put
v Easy to check the status of each cell and IP layer by monltor tools
= Software tuning for maximum throughput
v Ensured the stability and reproducibility IP connection
= Device Thermal Test in high throughput condition

User Experience Evaluation using Real Application

v Automatic operation according to the connection status by the state machine GUI
» UE Status change, Connected DRX(CDRX), Dynamic scheduling, Auto EN-DC Connection

= Device Battery Life Test using OTT application

Inacthty Timer
Pa :ing No DL IP data

UE Status Change Connected DRX Dynamic scheduling
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I EN-DC Mobility Test Environment Zinritsy

SSNR provides a more efficient test environment for EN-DC mobility
testing without the need to create complicated scenarios.

R
k LTE P-Cell

TE S-cell

_ @
> - !
®s-ceu Add > - <> Q

- S-cell Add
(LTE 1T (LTE 2CC—-3CCQC)

(EN-DC) S-cell Relese /(\LI,;?_EI)?elease
(EN-DC)

B Mobility test case (EN-DC)
| Testcase | SmartStudio | SN | Remaks |

LTE S-cell Add Supported Supported
LTE S-cell Release Supported Supported
LTE S-cell Switch Supported Supported Up to 2CC & 2x2MIMO configuration
NR Add (EN-DC connection) - Supported
NR Release (LTE connection) - Supported

NR Switch (PS-cell Switch) - Supported
LTE P-cell HO Supported Supported Up to 2CC & 2x2MIMO configuration
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I SA Mobility Test Environment /nritsu

Advancing beyond

When the SA service starts, the mobility function with LTE is very important
to secure the coverage area of UE.

- SSNR is preparing to conduct mobility tests effectively.

LTE Cell %

NR Cell

allback

LTE 2 NR Inter-RAT HO 8Vhen the device or network don't support VoNR)

NR 2 NR Intra-RA HC @LTE -2 NR Inter-RAT H
NR =2 LTE Inter-RAT HO

B Mobility test case (SA(NR) —LTE)

Test case S 2l
(MT8000A Single box) (MT8000A+MD8475B)

EPS-fallback Supported Supported
NR -> NR Intra-RAT Handover Supported Supported NR SIB2, SIB3 and SIB4 are supported.
NR -> LTE Inter-RAT Handover Supported Supported NR SIB2, SIB3 and SIB4 are supported.

LTE -> NR Inter-RAT Handover Supported Supported LTE SIB24 is supported.
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UE/NW Trigger for abnormal simulation inritsu

SSNR supports LTE/NSA abnormal simulation by easy setup
—->Possible to evaluate device that are more like a live network environment.

Supported Message(UE Trigger) Supported Message (NW Trigger
|LTE  MessageName | ki rram—
LTE Message Name

NAS(ESM)  PDN Connectivity Request(Attach Request) NAS(ESM) Notification
PDN Connectivity Request(UL Information Transfer) NAS(EMM) Detach Request(NW to UE)
PDN Disconnect Request GUTI reallocation command
Bearer Resource Allocation Request Identity Request
Bearer Resource Modification Request EMM Information
Deactivate EPS Bearer Context Request RRC RRC Connection Release
NAS(EMM)  Service Request (E-UTRAN) UE Capability Enquiry
Attach Request Extended support for Octet 5 Counter Check
Tracking Area .Update Request (RestrictDCNR, S1-UData...) UE Information Request : :
Extended Service Request Logged Measurement Configuration
Authentication Failure N _I MAC Activation MAC Control Element
Detach Request(NW to UE) Deactivation MAC Control Element
RRC RRC Connection Reestablishment Request Activation/Deactivation MAC Control Element
(E-UTRAN)  RRC Connection Request PHY Aperiodic CSI Request
"Uk Tigger Setup - [LTE] - [EMM] X
m m Tigger Message:  Attach Request
LTE Ce" LTE ce" Reply: Accept | [J EMM Cause
o
NR cell e Ac§ept Reject Cause
A o * Reject
% - e 57 ° lgnore
Cell#1 Cell# \ £9S ry o » User Data =
(EN'DC NOT Support) (EN_DC SUpprt) Nete: ‘ -
Corce
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I UE Trigger for SA abnormal simulation inritsu

Plan to support setting 5G protocol-based Reject cause without the need to
modify the scenario.

Possible to easily simulate various 5GC network situations.

5GSM Cause value (octet 2)
8 7 6 5 4 3 2 1
0000100 Operator determined barring
000 1 10 1 Insufficient resources
000 1 10 1 Missing or unknown DNN
# o1 1 10 Unknown PDU session type
/ 0011 10 User authentication or authorization failed
00 0 1 1 11 Request rejected, unspecified

5GMM Cause value (octet 2)

Supported Message(UE Trigger) e S
NR(5G Core) Message Name
NAS (5GSM) PDU Session Establishment Request

NAS (5GMM) Registration Request —~
Service Request T —

Service option not supported
Requested service option not subscribed
PTl already in use

Regular deactivation

Network failure

Reactivation requested

Semantic error in the TFT operation
Syntactical error in the TFT operation
Invalid PDU session identity
Semantic errors in packet filter(s)
Syntactical error in packet filter(s)
Out of LADN service area

PTI mismatch

llegal UE
PEI not accepted

llegal ME

5GS services not allowed

UE identity cannot be derived by the network
Implicitly de-registered

PLMN not allowed

Tracking area not allowed

Roaming not allowed in this tracking area
No suitable cells in tracking area

=

ocoocoo
ocoooo

oo ooooo
oo ooooo
= T = T A

/

OO0 000002 = 2 20000000000 = O = = = = = 2 o o =

MAC fail .
RRC (E-UTRAR)  RRC Setup Request Syt o st s e o sk
Congestion

PDU session does not exist

PDU session type IPv4v6 only allowed

PDU session type Unstructured only allowed
Unsupported 5QI value

PDU session type Ethernet only allowed

Insufficient resources for specific slice and DNN

Not supported SSC mode

Insufficient resources for specific slice

Missing or unknown DNN in a slice

Invalid PTI value

Maximum data rate per UE for user-plane integrity protection is too low
Semantic error in the QoS operation

Syntactical error in the QoS operation

Invalid mapped EPS bearer identity

Semantically incorrect message

Invalid mandatory information

Message type non-existent or not implemented
Message type not compatible with the protocol state
Information element non-existent or not implemented
Conditional IE error

Message not compatible with the protocol state
Protocol error, unspecified

UE security capabilities mismatch

Security mode rejected, unspecified

Non-5G authentication unacceptable

N1 mode not allowed

Restricted service area

Redirection to EPC required

LADN not available

No network slices available

Maximum number of PDU sessions reached
Insufficient resources for specific slice and DNN
Insufficient resources for specific slice

ngKSl already in use

Non-3GPP access to 5GCN not allowed

Serving network not authorized

Temporarily not authorized for this SNPN
Permanently not authorized for this SNPN

Not authorized for this CAG or authorized for CAG cells only
Wireline access area not allowed

Payload was not forwarded

DNN not supported or not subscribed in the slice
Insufficient user-plane resources for the PDU session
Semantically incorrect message

Invalid mandatory information

Message type non-existent or not implemented
Message type not compatible with the protocol state
Information element non-existent or not implemented
Conditional IE error

Message not compatible with the protocol state
Protocol error, unspecified
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I UE/NW Trigger for EN-DC UE Capability Info nritsy

The information on “band combination” is huge due to the combination with EN-DC in
addition to the higher-order CA of LTE. In some cases, global devices send more than the 3GPP
specifications. Even if the size does not exceed the specifications, the load on the network side
is an issue for large size data, so network are considering to reduce the data size of one
message.

> In order to simulate the above situation on the device, the “UE capability
enquiry” function is extended with the Trigger function of SSNR.

UE NW
_ Requested separately for each
UE :gpability Enquiry (LTE) systems .
UE NW . . —] gf,wﬂf'f“‘r@'w'ry'ﬁa'n;;mp ........... X
- K UE Capablllty |nf0rmatI0n (LTE) ‘..Rﬂttw& [Jeutra [Aeutra-re e [Jutra [ eeran ~cs [ esran-ps Dcdmazuﬂﬂ—lxﬁkﬁ
UE Capability Enquiiry S T PPPPTTLLL
D —— UE :gpability Enquiry (EN-DC) e ™
NtUse L aws kusnunnnn N!Ule---.--....uie
VAo gmetier » UF Capability Infgrmation (EN-DC) R i El%ﬁ ......
e 1 T i
i [ 2 ;
- Size over 8k octets (spec over) Specified only the band used b);' S ereenn. O PRPFE L
- High network loaded UE NW  the operator T Rabe" "t s
UE Capability Enquliry
(Spegified band sefting)
UH Capability Information = \
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I Comprehensive IMS Test Environment - IMS Services ZI0fitsu

Advancing beyond

B Key Unique Points Supported

Ease-of-use v' VOLTE (Option1, Option3x)
«  SSNR GUI for easy IMS test configuration and setting \‘: f/PSA'l’;B(gpt‘?”zz(farl)/'l?hase))
«  No complex test scripts oNR (Option2)

Comprehensive IMS Tests

Supports wide test range, including irregular and supplementary services tests
Add-in Service PSAP supports emergency test and loopback voice data test functions

Analysis and Debug Simulate Abnormal Condition

. . . . . Virtual UA's Behavior
« Simultaneous Wireshark and signalling protocol logging Normal
5 Server's Behavior
usy

Q Mormal

Absence

IMS Services
IMS Supplementary Service T S

No Reply
File  View \Virtual Network Tool Help

, ® Send Error Response
Monitoring UA| Virtual UA | UserInfo| ‘ 0 |®® %ring Make Cal P
Idle

®  Advanced Mode List | x :
R e |$gaa Sosise | V- - 400 Bad Reguest -
[0 toma | M cscF DHCF® DNS DNS2 B ’ Make Video | T

9 lgnore Reguest

Supplementary Senvices
Communication Forwarding

TargelSenvce [xcaP v
sipforward@test 3gpp.com formaton
3 % X Domen seutcpiytainies <]
Originating ID Terminal ad -:"",JA "f!:p:’ '

<communica veap

i 192.168.1.2 - 192.168.1.2 192.168.1.2 )

2001:0:0:1::2 2001:0:0:1:2 2001:0:0:1:2

" 192.168.1.12 - 192.168.1.12 192168.1.12 x
<[ i

End Call |

Information
‘ Hold

‘ Make 2nd C

rue
] [T ———— —[®  advanceamose
e e sipuser@test 3gpp.com ~[_Appty ][ cancel

Normal

i [ ervers Behavior
nnnnn test 3gpp.com
i "
192.168.1.2 (none),(none) 1 .

1 Jonore Reauest © Covec HostAoiress _ HoSIRIP Porl_ HostRICE Put_HOSLSSRC  HOStONAME _ Remats 1P Adan
2001:0:0:1:2,(none)none)

- | [ Bl Mondor | ) Media Table ) Session ‘@ Send

® Send Error Response
5060 >

Glling Ringing

Monit sipuser@testagep.com 400 Bad Request 0 5000 3 :
SMSC Auto Forwar False 1 1 3 3| AMRNE 200100.1:2 50000 60001 |oua1388366 |- 2001190412264
NS Autnent Fals: 4 254 20010012 00z 60003 owtazior |- 20011904122
User List [Gount = 0] Connected

Response Comp: Fals:

IPsec Settings Active

Virtual UA Enabled True

VNID
Virtual Network identifier

S Senice Log |4 virtual Network Information

041132306 | 041132307 201703121 17:53.32. 443 | SR, SDES, Unknown{208)
041132307 | 01132308 20170321 175832449 | SR
OiA1IBE3E5 | 0:A1388358 2017032117533 525 _ SR, SDES

hd
N [+] Sender SSRC  Reporting SSRC Date RTCP Type
3 |+ | |odn2w08  |0dDCOSSS  [20170321 175931580 | RR, SDES, Unknowni208)
3 |+ |3 o427 odocosssy  |20vmuzt17sanism RR
+ &
4 d
a3 &
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I SmartStudio/SSNR IMS Test Solution Zinritsy

Propose two type IMS test solutions according to the customers situation.

Server mode R Script mode

v Interactive test environment without complicated v It is necessary to create a test case by the user
test scripts » Deep knowledge of IMS protocol required
v’ Possible to test for IMS function(VoLTE, SMS) without —>Providing technical support service separately
requiring deep knowledge of protocol - Conversion of Wireshark logs for easier test case
creation
v' Abnormal test for user specific doesn't support v Scripts can be created using a ladder sequence, supporting
(Some abnormal tests are supported by high flexibility and scalability.
Extended CSCF option.) » Possible to check user-specific abnormal tests and
v' Doesn't support operator-specific information. protocol check at any message level.
(Can't support ...) » Call processing of LTE is by using the SmartStudio, the
user can focus on function of IMS development and
evaluation.

> Flexible support for evolving 5G core specification
such as VoNR

ANRITSU CORPORATION



I IMS Script/Log Import Znritsu

Support to build IMS test environment from Wireshark logs
—> Easy to reproduce the behavior in a live network

B Key Features
— Fully automated IMS script file (.tef file) creation tools
— Supports SIP protocol and XCAP protocol
— Converted from Wireshark Log captured in live network operation
— An encrypted massage can be converted with key value set
— Automates SSNR control (LTE/NR) part during converting process

— Converted script can be edited in massage level using the Add-in Server window
IMS Script

Siep  Diection  Sever  Message Note —
5
- i <Remark> VSH\E‘E_MO_AUTH Server: | CSCF1 -
— 2 <Remak> Poweron UE
=) [cscri 5%, REGISTER . SIP/20 st REGISTER
= CsCR 52, SIP/20401 L Unautharized CI:;F_I_EET‘E;ZD
* CSCF1 533 REGISTER * SIP/2.0 2nd REGISTER Via: (2<INV_Viz>.")
- = |CSCF1 G2 SIP/202000K REGISTER 'Fru. {?:TUFI{J\E‘SSJE')’)
om: (7<] >,
Wireshark log o oo |8 seme oo Ry
Y = [cscri 5% SP/202000K SUBSCRIBE
NOTIFY .
&= C5cRl 82, sp:DEFINE CALLINGNO%@% R A
Sip/20 la=tpmap:(7<AMR_ID>¥d=) AMR-WB(?<AMR_CODEC>.")
m) |CSCFI G2, SIP202000K NOTIFY a=fmtp ¥d+ (2<AMR_FMTP>.")
G Femorr OutGaing call 1111 a-tpmap:(7<DTMF_ID>¥d+) telephone-event(?<DTMF_CODEC: ")
2 INVITE * SIP2.0
— 51P/2.0 100 Tnin
[ madtudes
SET_TERMINATION
&= cscrl e
= | CSCFI G2 PRACK " SIP/20 .
& oo |8 seaomox PRk After converting, massage header can
ﬂ CSCF1 LPDATE 'W'Zﬂ o o
Ty be edited by test requirements
- [ {ppATE TERMmATION | Temnate audo bearer ] .
- oo (e.g. operator specific requirements)
= [Cscr % SIP/20 180 Ringing I
=) [cscri 5%, PRACK . SIP220
= [CsCF G2 SIP/202000K How to handle unexpected messages
= CSCF1 62 SIP/20200 0K INVITE Ignore Eror { [_| check startdine
25| wmd |CSCF1 G2 ACK - SIP/2.0 -
2% @ <Remark N H
- <Famt> ! Automates SmartStudio control(LTE/NR) part
I T L ] ; 27| welp |CSCF1 Z;ﬁ.l;iif
il o W e e oad * - 1 e Recise pron | Pk sosea |/
29| 4 sl T .
|
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I Unique Messaging Application Tool - SMS/PWS Centre ZINfitsu

SSNR prepare the unique GUI to simplify messaging test.

SMS Centre Supported condition

. SMS Centre - - ml ‘/ Opt[OI’I 7 (L TE)
SMS Centre File Operate System IMS Help ‘/ Opt[on3x (EN—DC)

Message List Send Messages to UE

BBl Anrits

v Text Message W s | e v Option2 (SA)(Support in Oct.2020)

v'Binary Message

Start Continuous Delivery

Text SMS Editor - o X SMS Editars
Create Text SMS
TestHame: | | x|
Create Binary SMS
Originator Address : | 1234567850 O Cancel
Create SMS (Binary)
Destination Address :
Time Stamp : [ro20/05721 < 14:10:38 5] eur[+0900 +| (@] Edit Selected Messages
User Data Header : | Delete Selected Messages
S Message Editor x
oK
cancel
0 characters, 15MS messages | =
File  Operate
Message Scheaule DelayTime: ® Auto O Manusl 0 % haMessage to UE

Tipe Cell Mo, Common Setting Send as Scheduled

Serial Number. 3000 [Ea |
Cancel
I WS/C B c e n t re Primary Notification
Message ID: [ 1100 - end Selected Messages
/ Warning Type Valus: | o cato
essa g e Activate Emergency UserAlert 5308, SCR0T
Activate Popup on the Display Creale Message
/Add Warning Security Information

g ¢ y cdit Selected Message

/CMAS M Time Stamp: |2020/05/21 141153 3 GMT [+08:00 v [ &
essage

< Secondary Nofification Delete All Messages
Message ID: 1100 Same Primary Notification

Repetition Period 81

Number of Broadcasts Requested: |1 5

st

[ send Schedule Message

Wessage Contents Type:
Data Coding Scheme
Number of Segments: @ Auto () Manual

Message:
Emergencyl
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I Network Slicing /nritsu

Advancing beyond

SSNR supports the flexible configuration of S-NSSAI (SST/SD).
- User can simulate various network situations.

TS24.501 9.11.2.8 S-NSSAI " Slice/Service Type(SST)
— :,:SSAT,E, — bctet 1 Slice/Service type |[SST value
.. Length of S:NSSAI contents  _loctet 2 eMBB 1
SST tloctet 3 E ****************** §Q ****************** U RLLC 2
Zoctet 4* m ,,,,,,,,,,,,,,, 24 bits I
*° \ Structure of S-NSSAI MioT 3
........................... octet 6* = [vax 4
Mapped HPLMN SST zz::: ; Operator-specified | 128-255
Mapped HPLMN SD
octet 10+ Slice Differentiator (SD)
Unique value by Operator
NG-RAN | UDM || NSSE | . | (FFFFFF : no SD value associated with the SST)
[ [
DU CU-CP
AMF

UPF
1 (eMBB)

- DN : Data Network

- UPF : User Plane Function

- SMF : Session Management Function

- NSSF : Network Slice Selection Function
- UDM : Unified Data Management

‘\»\TK—J U PII\:/ITC - AMF  : Access and Mobility Management Function
» (m ) | - CU-CP : Centralized Unit - Control Plane
- CU-UP : Centralized Unit - User Plane

Only one setting is supported in the “allowed NSSAI list".
- Support to set multiple S-NSSAI is currently under consideration.
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I Audio Quality Solution with HEAD acoustics inritsu

5G Audio Quality evaluation is available with HEAD acoustics solution and SSNR.
Audio Quality test is categorized by MOS testing such as POLQA and Acoustics test such as 3GPP
TS26.131/132. HEAD acoustics provides both test environment with strong suites.

5G voice communication (VONR) has been already supported by SSNR.
By using SmartStudio/SSNR, customer can easily build Audio Quality evaluation
environment for commercial device that suits each market.

HEAD acoustics

labCORE and ACQUA

Signalling Tester

MD8475B +
= = ]
o i ﬁ\

o o & @ O
v 00 Loy

HEAD acoustics

/mnritsu _3GPP TS 26.131/132
- VOLTE (LTE) (GSM/WCDMA/LTE/NR)

- CS Call (GSM/WCDMA) - HAC-suite
(ex. ANSI C63.19)

SmartStudio NR
MT§000A/ MX80007(‘)A

- VoNR
- VoLTE (EN-DC)

ANRITSU CORPORATION



I Video Quality Test Solution with Umetrix

/inritsu

Advancing beyond

The combination of Umetrix and SSNR supports efficient video quality checks of
mobile device that simulate various mobile communication environments.

—> Devices can be evaluated and optimized efficiently by establishing reproducibility,
which is difficult to achieve with live networks.

B Test Application o
- Video Streaming Service/Application -
- Video Chat/Conference Service/Application -
- Web Live Video Casting Service/Application -

Ospirent” Umetrix Video ®

HDMI

Possible Situations

Normal Connection (Stable connection)

Cell Edge Area (Mobility environment)

Weak Field Area (poor communication quality)

SmartStudio NR
MT80QQA4X80007A

@ H-2-3
,Ehﬂr

Universal HUB
for Umetrix

for Umetrix Video

Video MOS

Buffering

Freezing

UFPS

Video Complexity
Monochrome Frames
WMBF Score

ANENENENENENEN

hulu
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I Support for Test Automation Environment A/nritsu

Advancing beyond

In DUT development, continuous testing by automated environment is effective for
confirming existing functions and degradation testing associated with SW updates.

SSNR offers a variety of external control

interfaces depending on the customer situation.
> GPIB

> Windows API i
> SSM*

*SSM: MX847503A SmartStudio Manager.
Test sequence editing and execution software for automatic control of MT8000A, MD847SB UE

GPIB command

Automation tool

E— Windows Lib

| R | SSM Control

! [ ——
I -__-. L '.I

ANRITSU CORPORATION
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I Dual SIM Test Configuration

B LTE/Legacy + 5G(SA,NSA)/LTE L
Dual SIM antroller

Customer's tool
(ex, SmartStudio Manager)

~

j { SmartStudio #-”
E—' B-W-s-2

Sl s

e [————— ]

\_ MD8475AorB /

MT8000A (single bmg

LTE/W-CDMA/GSM
UE (Shield box)

5GNR/LTE

/inritsu

Advancing beyond

5G(SA,NSA)/LTE + 5G(SA,NSA)/LTE
Dual SIM Controll

er
1
Customer's tool
(ex, SmartStudio Manager)

SIM#2
[ ssNR #2

SIM#1
| SSNR #1

MT8000A (single box)

MT8000A (single box)

5GNR/LTE . 5GNR/LTE

UE (Shield box)

Dual SIM test case (for reference)

Power on Registration
Data communication
Voice call (Origination)
Voice call (Termination)
SMS (Sending)
SMS (Receiving)
Cell Reselection
Measurement
Handover

Power on Registration
Data communication
Voice call (Origination)
Voice call (Termination)
SMS (Sending)
SMS (Receiving)
Cell Reselection
Measurement
Handover
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I NR/LTE Single box nritsy

Proposed NSA/SA device UX evaluation with one MT8000A.
v" NSA : Mobile application test under EN-DC Connection.
v" SA : Voice test on 5G devices (VoNR, EPS-Fallback)

Supported by adding SW option

from current SSNR configuration

T=0 FEE)o NRFor— |c
=0 K> KRR~ |

Data Test module : IP Throughput
LTE baseband : 3CA & 8Layers |
<™ NRbaseband :2CA & 4x4MIMO |

© @M LTERF :4Tx/2Rx |
L]

—

Y
Bow
W vy

‘ﬁn NR RF :4Tx/2Rx (FR1) |

Capability MT8000A (NR mode) MTS8000A Single (NR/LTE mode)
NR CA & MIMO MT8000A-031/032 Configuration MT8000A-031/032 Configuration
FR1: DL 3CAs & 4x4MIMO, 8Tx/4Rx, FR1: DL 2CAs & 4x4MIMO, 4Tx/2Rx,
MT8000A-020/021 Configuration MT8000A-020/021 Configuration
FR1: DL 3CAs & 4x4MIMO, 4Tx/2Rx, FR1: DL 2CAs & 2x2MIMO, 2Tx/2Rx,
FR2: DL 8CAs & 2x2MIMO, 2Tx/2Rx FR2: DL 4CAs & 2x2MIMO, 2Tx/2Rx
LTE CA & MIMO MD8475B x1 MT8000A-031/032 Configuration
DL 4CAs (2 band) & 16Layers, 8Tx/4Rx, DL 3CAs & 12Layers, 4Tx/2Rx,
MD8475B x2 MT8000A-020/021 Configuration
DL 5CAs & 4x4MIMO (20Layers), 16Tx/8Rx, DL 3CAs & 2x2MIMO, 2Tx/2Rx,

ANRITSU CORPORATION



I SSNR NR/LTE Capability (NSA)

H 020/021 RF module

MX800079A

(v04.00.00.00)

MX800078A(Single Box)

(v04.00.50.00)

HW Configuration MT8000A + MD8475B(LTE) MT8000A

LTE DL CA & MIMO 5CA & 4x4 MIMO, 20Layers, 16Tx (@ (b) 3CA & 2x2 MIMO, 2Tx
UL CA & MIMO 2CA & SISO 2CA & SISO

NR FR1 DL CA & MIMO 2CA & 4x4 MIMO, 4Tx 2CA & 2x2 MIMO, 2Tx (d)
UL CA & MIMO 2CA & 2x2 MIMO 1CC & 2x2 MIMO
SCS 15kHz/30kHz 15kHz/30kHz (®

NR FR2 DL CA & MIMO 8CA & 2x2 MIMO 4CA & 2x2 MIMO
UL CA & MIMO 4CA & 2x2 MIMO ) 1CC & 2x2 MIMO
SCS 120kHz 120kHz

H 031/032 RF module

MX800079A

(v04.00.00.00)

MX800078A(Single Box)
(v04.00.50.00)

HW Configuration MT8000A + MD8475B(LTE) MT8000A

LTE DL CA & MIMO 5CA & 4x4 MIMO, 20Layers, 16Tx ("a) b) 3CA & 4x4 MIMO, 4Tx (9
UL CA & MIMO 2CA & SISO 2CA & SISO

NR FR1 DL CA & MIMO 2CA & 4x4 MIMO, 8Tx 2CA & 4x4 MIMO, 4Tx d)
UL CA & MIMO 2CA & 2x2 MIMO 1CC & 2x2 MIMO
SCS 15kHz/30kHz 15kHz/30kHz (®

Note:

(@) Use internal IP packet for IP data over LTE 800Mbps.
(b) Required MD8475Bx2 for more than 16 layers of LTE.
(c) Verified up to LTE 1CC for 4x4 MIMO by commercial device.

(d) 2CA is only supported by NSA.

(e) Not support different SCS of data and SSB.

AN U ORPORA ON

(f) Not verified UL 3CA/4CA by commercial device.

/inritsu

Advancing beyond




I SSNR NR/LTE Capability (SA)

H 020/021 RF module

MX800079A

(v04.00.00.00)

MX800078A(Single Box)
(v04.00.50.00)

/inritsu

Advancing beyond

HW Configuration MT8000A (+ MD8475B(LTE)) MT8000A

LTE DL CA & MIMO 2CA & 4x4 MIMO, 8Tx (*a) (*b) 2CA & 2x2 MIMO, 2Tx
UL CA & MIMO 2CA & SISO 2CA & SISO

NR FR1 DL CA & MIMO 3CA & 4x4 MIMO, 4Tx 2CA & 2x2 MIMO, 2Tx (d
UL CA & MIMO 2CA & 2x2 MIMO 1CC & 2x2 MIMO
SCS 15kHz/30kHz 15kHz/30kHz (®

H 031/032 RF module

MX800079A

MX800078A(Single Box)

(v04.00.00.00)

(v04.00.50.00)

HW Configuration MT8000A (+ MD8475B(LTE)) MT8000A

LTE DL CA & MIMO 2CA & 4x4 MIMO, 8Tx (a) (*b) 2CA & 4x4 MIMO, 4Tx (9
UL CA & MIMO 2CA & SISO ("a) 2CA & SISO

NR FR1 DL CA & MIMO 3CA & 4x4 MIMO, 8Tx 2CA & 4x4 MIMO, 4Tx d)
UL CA & MIMO 2CA & 2x2 MIMO 1CC & 2x2 MIMO
SCS 15kHz/30kHz 15kHz/30kHz (e

Note:

(a) Not support for NR to LTE CA mobility

(b) Use internal IP packet for IP data over LTE 800Mbps.
(c) Verified up to LTE 1CC for 4x4 MIMO by commercial device.

(d) 2CA is only supported by NSA.

(e) Not support different SCS of data and SSB.
(f) Not verified UL 3CA/4CA by commercial device.
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I SSNR Support features

Support features

/inritsu

Advancing beyond

MX800079A MX800079A MX800078A MX800078A
(NSA) (SA) (NSA) (SA)
(v04.00.00.00) (v04.00.00.00) (v04.00.50.00) (v04.00.50.00)
HW Configuration MT8000A + MD84758 (+MMT 3333/?5) MT8000A MT8000A
NR Features |[FDD/TDD CA Support Support Support Support
FDD DSS Support Support Support Support
FR1 UL 256QAM Support Support Support Support
Absolute Frequency SSB Support Support Support Support
Arranges UE Cap. Enquiry Support Support Support Support
Dynamic Scheduling Support Support Support Support
Auto EN-DC Connection Support - Support =
Mobility Support Support Support Support
EPS-fallback - Support @ Support Support
Network Trigger Support Support Support Support
UE Status Change Support Support Support Support
NDP/DHCP Support Support Support Support
NSSAI/S-NSSAI - Changeable - Changeable
Applications [SMS Support Support Support Support
ETWS/CMAS Support Support Support Support
IMS Support Support Support Support
Note:

(a) Required MD84758B for LTE
(b) Supported by ini.file
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I MTS8000A Single Box Series inntsu

Upgradability from Entry model to Full test configuration for future changes
in customer testing needs.

Majority

MX70/MX78A (Single Box
' MX10A (Single box HW/SW , MX10A (Single box -

Entry

| 0] 15 Jm L |

1
ol |
e

SW Upgrade ‘ ‘ SW Upgrade

Full MT8000A MX70/MX79A (w/MD8475B
MX10A (w/MT8821C

Leading-Edge/Performance

ANRITSU CORPORATION



I Device quality improvement with one platform inritsu

Strong support for device commercialization with two applications focused
on each test application

v" HW evaluation including device integration and RF calibration

v" Application evaluation to improve device User experience

Device integration &

HW performance Verification

/ Smar_tth_gne

Applications
*s
L Application Framework .
[IEEERSET
. : .
. Libraries o
*

*
* -
. e

Haruy are Abstraction Layer (H..) Improve of Device User Experience

Chipset :: ‘ : %Bbﬁ%OA (SSNR)

Hardware

i il

UICC = ANT
Q

.nera -
4 .
L .
ML LTI LA /

¥/

Only SW switching can be used according to the test application

ANRITSU CORPORATION

Note : Requires additional HW depend on the customers’ instrument



I MT8000A RF Test Solution nritsy

Useful RF test solution for Various use cases.

OTA/SAR etc

521) and RF parametric test . Collaborate with 3rd party fo
on-signaling . Expand to MIMO OTA features

~f

' MT8000A

MX800010A"
RF Measurement
Software

Support FR1 and FR2

For FR1: Support FDD and TDD
(450MHz to 7.125GHz)
For FR2: Support TDD
(28GHz and 39GHz band :N257~N261)

Network Option: NSA and SA ==
*) SA is only for FR1 : : o
*) For NSA support, MT8821C is needed.

ANRITSU CORPORATION



Advancing beyond

I Utilization of installed MT8000A/RF meas. platform Znritsu

Can be used SSNR for device application test depending on the operating

status of MT8000A deployed in the lab.
®m) Contribute to the efficiency of MT8000A platform operation

RF + Application Test

RF test Only add
simple software option
3. |-!+ MX800070A

S| @ A
T E ==
~ +MX800079A || - VoNR
' - Messaging

. MX800010A
- RF TRx - RF TRx T ;'
- OTA test - OTA test - MX800010A ' -
- SAR/EMC IS g ! - OTT application
- SAR/EMC :/ L - .| ;
‘ lar -
1
1
1

SSNR license is not related to MT8000A platform
m) Utilize the MT8000A that is available at that time

Plan to support also NSA features by single box
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I MT8000A RF Module Product Overview Znritsu

| 033 model (FR1: 16TX, FR2: OTA) frmmmmmmmmmm oo .
- m Configuration ]
! MT8000A-033 0.4 to 0.7125GHz Enhanced RF Module x2 i
] Module 0.4 -7.125GHz IF6-12GHz | RF Converter i
: s Slot2 033 8TX(4Port)/4RX N/A 2 :
! Slot 1 033 8TX(4Port)/4RX N/A i
] Total 16TX(8Port)/8RX 2 i
i_ for Max T-put test by Higher CA & MIMO i

_________________________________________________________________________________________ -
B Configuration |

MT8000A-031 0.4GHz-6GHz Multi RF Module i

MT8000A-032 0.4GHz-6GHz Multi RF Extension i

Module 0.4 -6GHz IF6-12GHz _RF Converter |

Slot 2 031 4TX(4Port)/2RX N/A N/A :

Slot 1 032 4TX(4Port)/2RX N/A N/A |

Total 8TX(8Port)/4RX i

for Majority utilization (SW/Aplecatlon tests)

""""""""""""""""" ' m Configuration
(= MT8000A-020 RF Base Module x2
+MT8000A-021 0.4GHz-6GHz RF Sub Module x2

Module 0.4 -6GHz IF 6-12GHz | RF Converter
Slot 2 020/021 2TX(2Port)/2RX N/A 2
Slot 1 020/021 2TX(2Port)/2RX N/A
Total 4TX(4Port)/4RX ---- 2
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I MTS8000A Platform FW for SSNR

Supported by SW switching for test purposes such as performance
evaluation (IP T-put) and application testing.

Platform Capability

Subject to change

RF module DL/ UL MX800079A MX800078A

CA&MIMO (NR Platform) (NSA Single Box)(*C)
020/021x2 RF|LTE DL:5CA & 4x4 MIMO, 20Layers, 16Tx (@ Cb)|  DL:3CA & 2x2 MIMO, 2Tx

UL:2CA & SISO, 2Tx UL:2CA & SISO, 2Tx
NR FR1 DL:ACA & 4x4 MIMO, 4Tx DL:2CA & 2x2 MIMO, 2Tx
UL: 2CA & 2x2 MIMO 4Tx UL:1CC & 2x2 MIMO 2Tx
NR FR2 DL:8CA & 2x2 MIMO 4Tx DL:4ACA & 2x2 MIMO 2Tx
UL:4CA & 2x2 MIMO 4Tx UL:1CC & 2x2 MIMO 2Tx
031/032 RF |LTE DL:5CA & 4x4 MIMO, 20Layers, 16Tx (@ b DL:3CA & 4x4 MIMO, 4Tx

UL:2CA & SISO, 2Tx UL:2CA & SISO, 2Tx
NR FR1 DL:ACA & 4x4 MIMO, 8Tx DL:2CA & 4x4 MIMO, 4Tx
UL:2CA & 2x2 MIMO 4Tx UL:1CC & 2x2 MIMO 2Tx

NR FR2 Not Supported Not Supported

033x2 RF LTE DL:5CA & 4x4 MIMO, 20Layers, 16Tx (@ b}  DL:3CA & 4x4 MIMO, 8Tx

UL:2CA & SISO, 2Tx UL:2CA & SISO, 2Tx
NR FR1 DL:ACA & 4x4 MIMO, 16Tx DL:2CA & 4x4 MIMO, 8Tx

UL:2CA 2x2 MIMO 8Tx UL:1CC 2x2 MIMO 4Tx
NR FR2 DL:8CA & 2x2 MIMO 16Tx DL:ACA & 2x2 MIMO 8Tx
UL:4CA 2x2 MIMO 8Tx UL: 2CA 2x2 MIMO 4Tx
Note:

(a) Use internal IP packet for IP data over LTE 800Mbps.
(b) Required MD8475Bx2 for more than 16 layers of LTE.

(c) Please use MD8475B for pure LTE.

/inritsu

Advancing beyond

Required MD8475B for EN-DC configuration
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I SSNR Multi-box Configuration

B MX800079A+MX800079A

Subject to change

Option 2 SA

MT8000Ax2
(020/021x2 + 031/032)

[ Soamas ERER =)

020/021x2 RF |- P

=0 [ojoliclo [Nololfoy— |

MT8000Ax2

(031/032+ 031/032)

,1 [ 0317032 RF

I © ©:© El-© © © W

MT8000Ax2
(020/021x2 + 033x2)

033x2 RF
To B BOmm |©

)

MT8000Ax2

(031/032+ 033x2)
)

oo Emmm I EI|

031/032 RF v

033x2 RF
o O ©

= 8 = mcbogeod ;-‘a a—oa 5 d
FR1 3CA -- --
Q1 2022 Q1 2022 Supported MT8000Ax1 Supported MT8000AX 1
(033RF model) (033RF model)
FR1 4CA Q1 2022 -- --
(Up to 3band) Q1 2022 Supported MT8000Ax1 Supported MT8000AX 1
(033RF model) (033RF model)
FR1 5CA Plan to support
i e Not supported Not supported Under investigation depending on market
trends
FR1/FR2 DC Under investigation Under investigation Under investigation
FR1: 3CC (up to 2band) -- FR1: 3CA FR1: 3CA
FR2: 8CA FR2: 8CA FR2: 8CA

ANRITSU CORPORATION
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Advancing beyond

41



I SSNR SW Structure Subject to change | Anritsu

SSNR SW(~2021) SSNR SW(Q2.2022~)
MX800070A(SSNR) MX800070A(SSNR)
% MX800070A
IP T-put
Mobility Mobility
UE/NW Trigger UE/NW Trigger '
IMS IMS
Other...

Extended support with MT8000A/LTE
Ex, NW Slicing, WLAN Offload

Scope of application for SW license/support services

Application

v

MX800070A(-xx) v
MX80007 TA(-xx)

ANRITSU CORPORATION



I RF Converter Product overview - for FR2

M According to the frequency band,

3 types of converters are available.
v MA80001A 28GHz RF

v" MAS80003A Multiband RF
MASO0003A Multiband RF Converter

1 Band n257 | e S S ——

! 265-295GHz ) ! MAB80002A H

i Band n258 : | L39GHz RE Converter |1
5G NR | 2425-2756Hz t ) Tl

FR2 Band - I SV N N | -': ) Band n259*

| MAB000TA i i : 40.5-43.5GHz

i 2§.QHZ.EE.C.QQY§'1€."-:: i Band n260 *: Urdei'Corsic eration

! b | 37.0-40.0GHz

i Band n261 I i !

! 27.5-28356Hz | ] '

= | == | - I__Ei__ - I._ | | | | | |

23

N
N

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 freq.[GHz]

B Configuration Example

MAS8OOO0TA MASOO0TA
MA80001A+MA80002A MAS80003A
=== MAS80003A

ANRITSU CORPORATION



I OTA Solution comparison

/inritsu

Advancing beyond

- R&D & PCT/CAT

MA8161A MA8171A MAS8172A
Type Shield Box Anechoic Chamber CATR Anechoic Chamber
Figure
Protocol Test Protocol Test RF Test
- IP/PHY Throughput - R&D (white box) - R&D (Black box)
Solution - Function test - PCT/CAT - RFCT
Beam Management - TRX/Performance

Support Product

MT8000A(RTD/SSNR)/ME7834NR

MT8000A(RTD)/ME7834NR

MT8000A(RF meas.)/ME7873A

Spiral Antenna

Multi Antenna

Reflector Antenna(CATR)

Antenna Type (Max, 2x2 x 4 antennas) (Max. 4 antennas)
Meas. Condition White Box (Gray Box) White Box (Gray Box) Black Box
Radiative NFM Radiative NFM for protocol Test |Indirect FFM

Direct FFM for Protocol & RF Test

Measurable DUT Size

15mm(H) * 300(W) * 200(D) mm
or less

(Diagonal) 300mm or less

(Diagonal) 330mm or less

OuterSize 0.44 x 0.33 x 0.27 2.08 x 1.00 x 1.79 2.20 x 1.20 x 2.00
W*D*H(m) (with rack) (with rack)
Weight = 20k = 240kg =830kg
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I 5G Function Test Environment /nritsu

Advancing beyond

SmartStudio NR (SSNR)
New GUI for SG'

&> C-Plane(CP)
€—> U-Plane(UP)

MD8475B(LTE) MT8000(5G NR)
éé/ NSA-NR Test Solution Configuration
5G NR € HW/SW configuration
5G NSA UE PC (GUI)

Option 3a/3x architecture

Support Service

Option SA/ Structures 3GPP Official GUI Opt (Application)
NSA Core CP/UP |Add UP schedule Termlnology —
GUI Opt (NR CA&MIMO)

Option 1 EPC(LTE LTE Support E-UTRA SmartStudio NR
SA 5G-CN(NR

3/3a/ NSA EPC(LTE) LTE Dec'17 EN-DC MD8475B (LTE) MT8000A (5GNR)

Option 4/4a NSA 5G-CN(NR) NR  LTE jun'1e | TBD SmartStudio
~ SA 5GCN(NR) LTE -~ TBD  TBD |
. SA EPCTH NR - TBD  TBD LTE Anchor Option | {{{GUI /F

Option 7/7a NSA 5G-CN(NR) LTE  NR Jun1g | TBD LTE SW (CA&MIMO)
. NSA EPCLTH NR LTE  TBD  TBD

*E-UTRA-NR Dual Connectivity

eMSU HW x2 HW

ANRITSU CORPORATION




I EN-DC Throughput Configuration Anritsu

Advancing beyond

B Option 3x (EN-DC : LTE up to 8 Layers) B Option 3x (EN-DC: LTE 20 Layers)

=]

"Tﬁ'::.-—e.
. _ E5 : g =/
- = f b NR/LTE PDCP NR/LTE PDCP
"l PDCP-su > o oy —
; l el =g
“ 5 |& ~ SCG Split
) P

LTE : 8Layers

SCG Split

LTE : 8Layers+NR

EN-DC
LTE : 20Layers

€ HWY/SW configuration

ANRITSU CORPORATION

€ HW/SW configuration
MD84758 (LTE) || MT8000A (NR) MD8475B (LTE) | MD8475B (LTE) || MT8000A (NR)
|smartstudio | [smartstudio | ||smartstudio |
NR PF for SSNR
|LTE Anchor | NR PF for SSNR LTE Anchor |LTE Anchor | or
LTE (CA&MIMO) LTE (cA&MIMO) | | LTE (caamimO) |
eMSU HW x2 HW lemsuHwx2 | flemsurwx2 |l [Hw




I EN-DC LTE CA & MIMO Status nritsy

B DL 3CA (all 256QAM, 20MHz Bandwidth)

P Supported Supported Supported Supported
Non-contiguous 6RF 8RF 10RF 12RF

Supported Supported Supported Supported

MD8475B
3 units (24Tx)

1-pair contiguous

(4RF) (6RF) (6RF) (8RF) MD84758B
4x4 MIMO Cell 0 TCC 2CC 3CC 2 units (16Tx)
Max Throughput 600 Mbps 800 Mbps 1000 Mbps 1200 Mbps

MD8475B
T unit (8Tx)

B DL 4CA (all 256QAM, 20MHz Bandwidth)
g Supported Supported Supported Supported Supported
Non-contiguous 10RF 12RF 14RF 16RF
Cai - Supported Supported > Supported Supported
1-pair contiguous 8RF Supported(8RF) 10RF 12RF
2-pair contiguous Su?f;ged Su?gsged Su;()é)FgFr)ted

4x4 MIMO Cell 0 1CC 2CC 3CC 4CC
Max Throughput 800 Mbps 1000 Mbps 1200 Mbps 1400 Mbps 1600 Mbps

B DL 5CA (all 256QAM, 20MHz Bandwidth)
P Supported Supported Supported Supported Under Consideration [ Under Consideration
Non-contiguous 10RF 12RF 14RF 16RF 18RF 20RF
o . Supported Supported Supported Supported Supported Supported
-pair contiguous 10RF 10, 12RF 12, 14RF 14RF 16RF

Supported Supported Supported Supported Supported Supported

2-pair contiguous

(6RF) (8RF) (8RF) (10RF) (10RF) (12RF)
4x4 MIMO Cell 0 1CC 2CC 3CC 4CC 5CC
Max Throughput 1000 Mbps 1200 Mbps 1400 Mbps 1600 Mbps 1800 Mbps 2000 Mbps
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I 5G Test Configuration - FR1/FR2 Common /infitsy

B Option 3x EN-DC (with IMS) B Option 3x EN-DC (without IMS)
S:e'gir?cm). @ o, = AR e
l it . 180008 0 bireooon

(10) | (10) 8 Myao |0
E MD8475B — |
C | PC® E——— Control PC®) MD8475B
ontro ' (S R
(SmartStudio NR) (SmartStudio NR) *
1) (M
- =
Qty. Qty.
No. [Model Number Model Name (w/IMS) Note w/o IMS Note
(1) |J1440A LAN Cable 5 Control :3(Aqua), IMS :1(Red), NR/LTE :1(Blue) 4 Control :3(Aqua), NR/LTE :1(Blue)
@ D1ss1a 22?:?' cable MM LC/PC to LC/PC 3 4 [sFP+ Cable 2 [sFP+ Cable
(3) |GO356A 8G FC/10G SR 850 nm SFP+ 3 for 10G Switch, MT8000A 1 for MT8000A
4) |N/A SFP+ Transceiver 1 for Server 1 for Server
(5) |N/A 10G SFP NIC 1 for Server 1 for Server
©) [N/A Server PC 1 1
o Required SFP port x2 Required SFP port x2
) A JOIE Bip= g U T |(Ex NETGEAR XS708T-100AJS) O |(Ex, NETGEAR XS708T-100AJS)
8) [N/A Control PC for SmartStudio 1 \Windows 10 64bits 1 \Windows 10 64bits
9) [N/A 1G Ethernet Switching HUB 1 No router functionality 1 No router functionality
(10) [J0127B COAXIAL CORD 2 Sync, 10MHz Ref (Yellow) 2 Sync, 10MHz Ref (Yellow)
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I 5G Test Configuration

B Required PC Specification
(6) For Server PC

(N

CPU * Intel® Xeon® E3-1220 v6 3.0GHz, 8M Cash, 4Core /
4Thread, Turbo (72W)

HDD - 1 x 500GB SATA, 3.5", 7.2K RPM, 3Gbps,

Memory - 1 X 8GB UDIMM 2400MT/s, 1R, x8 Data Width

Interface - SATA DVD+/-RW
+ Broadcom BCM5720 1Gb Base-T 2port (On board)

+ 10GbE Ethernet Converged Network Adaptor (SFP+)

Need to check for vendor lock-in between NIC(4)
and SFP+ Transceiver(5).

(8) For control PC (SmartStudio NR)

oS + Windows 10 64bit
CPU + Intel Core i7 or more (recommendation)
HDD + 500 GB 2.5 inch SATA HDD (7200 rpm) or more
Memory + 8 GB (4 GB x 2) or more

+ Non-ECC DDR3 1600 MHz SDRAM Memory
LCD size + 24" Monitor with screen resolution 1920 x 1080
Z2035A ‘

} Dell Optiplex XE3 (Windows 10 64bit) with monitor
| - 540-BBMO Kit - Intel 1GB SP PCle Network card

MT8000A-AK002

/inritsu

Advancing beyond

Dell Power Edge R240 (CentOS 6.9 Linux)

- 10Gtek Transceivers X520-10G-2S-X8 (5)
- WTD RTXM228-551 (G0356A) (4)

- 540-BBBV Intel Ethernet 1350 DP 1Gb Server Adaptor, Low profile

Optical Cable
- LC.PC-LC.PC(MM3M)Fiber (J1581A) (2)

SFP+ Transceiver for MT8000A
- WTD RTXM228-551 (G0356A) (3)
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I 5G Test Configuration - FR1 Znritsu

B EN-DC Throughput Test

Sub 6GHz(4x4MIMQ)/LTE 8Layers
- MT8000A . - MT8000A .

1

1
SmartStudio i
Manager !
1

1

H

1

MD847/5B

MN8150A"%

(ana2 (11 (12)

il

r.. .

No. |Model Number (Model Name Qty. [Note No. |[Model Number (Model Name Qty. |Note

(11) [J1398A N-SMA ADAPTOR 5 |[MT8000A :4, MD8475B :1, (11) P1398A N-SMA ADAPTOR 5 [MT8000A :4, MD84758B :1,
(12) |J1674A SMA/P-SMA/P Soft Rigid Cable 9 |MD8475B :9 (12) [)1674A SMA/P-SMA/P Soft Rigid Cable 9 |MD8475B :9

(13) |MN8150A RF Combiner Unit 1 (13) |MN8142B RF Combiner Unit 1

(14) [N/A UE Cable 8 [SMA type (14) [N/A UE Cable 8 |SMA type
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Advancing beyond

I 5G Test Configuration - FR2

B EN-DC Throughput Test

mmW (2x2MIMQO)/LTE 8Layers
. MT8000A

(1) (7)

- ||||||||||||||"'

(15)

~MD847/5B

of[

MN8150A"%

; (11 (12) No. |[Model Number [Model Name Qty. |Note
C (11) |J1398A N-SMA ADAPTOR 1 |MD8475B :1,

(12) [J1674A SMA/P-SMA/P Soft Rigid Cable | 13 |MD8475B :9, MN8150A :4
(13) [MN8150A RF Combiner Unit 1
(14) P1771B Coaxial Cord (N-N, 3.0m) 2 |IF Signal to Converter (Light green)
(15) P)1772B Control Cable, 3.0m 2 |Control to Converter (Green)
(16) MA80001TA 28GHz RF Converter/ >

MAS80002A 39GHz RF Converter

.. KF-KF Connector.

(17) k2228 Precision Adapter 2 Standard accessories (MA80001A)
(18) P1775A Coaxial Cable (KM-KM, 0.3m) 2 |mmWave RF cable

(J1775B) (Coaxial Cable (KM-KM, 1m)) (2)
(19) MA8161A Shield Box 1 |with Antenna Unit
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I SmartStudio vs SSNR

SmartStudi

/inritsu

Advancing beyond

Legacy(2G/3G)
LTE
LTE-A
5G NR (NSA)
5G NR (SA)
Mobility
LTE P-cell HO
LTE S-cell Add
LTE S-cell Release
LTE S-cell Switch
NR Add (EN-DC connection)
NR Release (LTE connection)
NR Switch (PS-sell Switch)
Inter-RAT HO to 2G/3G
Application
Network Failure(Abnormal)
SMS
PWS
IMS (Server)
IMS (Script)
RCS
Wi-Fi Offload

Supported
Supported
Supported (5CC&20Layers)

Supported
Supported
Supported
Supported

Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported

Supported
Supported (5CC&20Layers)
Supported (Option 3, 3a, 3x)

Supported (Option 2)

Supported
Supported
Supported
Supported
Supported
Supported
Supported

Supported
Supported
Supported
Supported
Supported

Up to 2CC&2x2MIMO
Up to 3CC&S8layers
Up to 3CC&S8layers
Up to 2CC&2x2MIMO
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I Support status of IMS features inritsu

SmartStio

Legacy(2G/3G) Supported -

LTE Supported Supported

LTE-A Supported (5CC&20Layers) Supported (5CC&20Layers)

5G NSA - Supported (Option 3x)

5G SA - Supported (Option 2)

IMS Services - - -
IP Address Setting IPv4 : 3, IPv6 : 3 IPv4: 3, 1Pv6 : 3

CSCF Support Support

DHCPv6 Support Support

DNS Support Support

MWI Limited Support Limited Support ggg; ?.gﬂzejé;gulfe |71o étsgiy)
NDP Support Support

NTP Support Support

PSAP Support Support

RCS Support .

VoLTE Conference Support Support

XCAP Support Support

BSF Support Support

MRF Support Support

IMS Script Support Support

RTP Support Support
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Advancing beyond

I SW Test Application Configuration

Difference between RTD and SmartStudio in UE software(protocol) test.

Protocol model (RTD)

o
3"___2"'
e
E
hE

v’ Interactive test environment without complicated

v It is necessary to create each test case by the user
» Deep knowledge of 3GPP protocol required test scripts
v Possible to test for UE function(Voice, data

communication, Messaging...) without requiring
deep knowledge of protocol

v Test scripts can be created using flow chart v Abnormal test for user specific doesn't support
interface, supporting high flexibility and scalability. (Some abnormal tests are supported by
SmartStudio GUI.)

» Possible to check user-specific abnormal

tests and protocol message at one by one.
Check as UE function

Check at protocol message level

» Chipset R&D » UE application test

» Chipset integration to the UE in the early phase > UE regression test on software update
» UE maintenance (ex, localization)
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I MD8475B Signalling Tester Product Overview inntsu

4 Equipped with 8TX/4RX RFs for carrier aggregation
4 Support LTE-Advanced 4CCs 4x4MIMO (16layers) in single box
4 Multi-system capable platform

— W-CDMA/HSPA/HSPA evo/DC-HSDPA, GSM/GPRS/EGPRS

- , TD-SCDMA/HSPA
— 5GNR-NSA (w/ MT8000A)

@ Easy operation with State-machine based GUI “SmartStudio”

- = (EN\Y
@ 2-cell IntraRAT / InterRAT capable platform LTE DD M\QPCAI\DZ/\I/@ ChRs R
— 2-cell/3-cell IntraRAT: LTE 3-cell, W-CDMA 2-cell, GSM 2-cell, TD-S 2-cell LTE TDD DC-HSDPA = EGPRS TD-HSPA

— 2 system InterRAT: LTE/LTE/W, LTE/LTE/G, LTE/LTE/C2K, LTE/LTE/TD

—

AT

N S
\\{1
.

4 Built-in IMS service function
— CSCF/DHCP/DNS Server functions
— NDP/XCAP/GBA/Early Media function

aaRARIRRY
Chrruny gy
Soue

Shanssnsa

R

s

W

AR

SSSSSSN
S

Sk

\&_

— IMS Supplementary Service 4 WLAN Offloading
— RTP control for VoLTE quality test — EAP authentication
— RCS (Rich Communication Suite) — ePDG access
— Script-based I/F for advanced test —  ANDSF policy distribution
¢ Built-in SMS center Smarl_Studio

# Built-in PWS center
— ETWS (LTE/W-CDMA/GSM)

— CMAS (LTE/W-CDMA/GSM/cdma2000) — Remote control of SmartStudio
— Script-based automation engine

— Included more than sample 180 TCs

# Automation

4 Built-in UE/Network Trigger function
— Sub-normal condition(LTE/W-CDMA/GSM/TD-SCDMA))

No new sales for CDMA2000
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I SmartStudio - Easy Operation with State-Machine GUI

Interactive test environment without complex test scripts

Built-in IMS server

Unique graphical SMS/PWS Centre applications for SMS/CMAS/ETWS service
Network parameter settings matching user test environment

Automatic call setting matching DUT ability
Smarl_Studio

Various System Configurations

IMS Services

/inritsu

Advancing beyond

(l t RAT/l t RAT d-t- ) P B ® G Municen - OEBEE LY SR 1o e d- 3
o |
nter ntra condiaon o
TP - - — - e
| [ Smisoon ‘Semuation Model Power Off
o ST T2 s
Sn- || Al ] e '
ko Bl(e(8|2|812/2] 8
fvarie 181
e bEkkEkE 1
| & Ponpemmam 0 oo
M 20 I 0
,,,,,, —
T | [TECHSewee
I I TR G . vt Packe. 545
W o s — WEDlACH seves
R — S S e V. S
T2 2t W SOMA o T e
P
R
RS e ooy e
Fotmng Backio EUTRAN. [0 <] v
R S .
I & T cat [hao_v]
|
r
« E N
e / F=F== R T AN
— — ln. Tine Sarp_ Soqarce Trow Do T \
/ @ 7O information @B FPP hcemtion | ) Sequence Log [ Messaee Log @ Triess Fiformaton (9 Meda Gatewar | \
@)

crrn

Y W-CDMASss
HSPA evo
DC-HSDPA

i TD-SCOMA RS

TD-HSPA

UE/Network Trigger(Abnormal Condition)
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Trigger Message Setup

N

Trigger Message: ~ Attach Request
Reply:

Reject Cause Reject

Ignore

Reject Cause Setup - [EMM]

2 M5 urknown n HSS

3 egal UE
B

7 EFS servioes not slowed

B ot alowed

B U ideriiy canmot be cerved by e nstwors

PWS Centre

No new sales for CDMA2000
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I Key Feature and Specification of MD8475A/B

/nritsu

Advancing beyond

MD8475B

Maximum # of RFs 8TX/4RX 2TX/2RX
Frequency 350 MHz to 6 GHz 350 MHz to 3.6 GHz
MAIN -130 to -27 dBm (to 3.8 GHz)
T AUX1/2 -130 to -32 dBm (3.8 GHz to 6 GHz) -130 to -10 dBm
Level *G/C2k: -130 to -25 dBm
-115 to -5 dBm (to 3.8 GHz)
DLOUtT-8 | 145 10 -10 dBm (3.8 GHz to 6 GH2) -
Frequency 350 MHz to 6 GHz 350 MHz to 3.6 GHz
RX Level MAIN -60 to +35 dBm -60 to +35 dBm
AUX1/2 -30 to +40 dBm (GSM: in-burst average) -30 to +40 dBm (GSM: in-burst average)
Signalling Unit eMSU(MD8475B-071) MSU(MD8475B-070) MSU(MD8475A-070)
LTE Support Support Support
IP Traffic Generator Support Support Not support
UE DL Category :9t,°zz)' 9t0 13,1516, 18, 1,546,911 110 4 and 6 (2box)
Maximum number of CCs 5 4 2
Antenna connection SISO, 2x2 MIMO, 4x4 MIMO |SISO, 2x2 MIMO SISO, 2x2 MIMO
Modulation 64QAM, 256QAM 64QAM 64QAM
FDD/TDD joint CA Support Not support Not support
LAA Support Not support Not support
UE UL Category 1to7,9to0 13 1t04,6,9 and 11 1to 4 and 6 (2box)
Maximum number of CCs 2 21 207
Modulation 16QAM, 64QAM 16QAM, 64QAM 16QAM
W-CDMA Support Support Support
GSM Support Support Support
TD-SCDMA Support Support Support
SSNR Support Not support Not support

(*1)Maximum throughput is up to 50Mbps
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LTE-A CA & MIMO Status (MD8475B/eMSU) /nritsy

B DL 3CA (all 256QAM, 20MHz Bandwidth)

g Supported Supported Supported Supported
Non-contiguous 6RF 8RF 10RF 12RF

Supported Supported Supported Supported

MD8475B
3 units (24Tx)

1-pair contiguous MD8475B

(4RF) (6RF) (6RF) (8RF) :
4x4 MIMO Cell 0 1CC 2CC 3CC 2 units (16Tx)
Max Throughput 600 Mbps 800 Mbps 1000 Mbps 1200 Mbps

[\ [2:7:
1 unit (8Tx)

B DL 4CA (all 256QAM, 20MHz Bandwidth)

. Supported Supported Supported Supported Supported
Non-contiguous 10RF 12RF 14RF 16RF
e . Supported Supported Supported(10RF) Supported Supported
-pair contiguous 8RF Supported(8RF) 10RF 12RF
2-pair contiguous Sur()fF?Fr)ted SuF()6p|§Fr)ted Su?gslzr)ted

4x4 MIMO Cell 0 1CC 2CC 3CC 4CC
Max Throughput 800 Mbps 1000 Mbps 1200 Mbps 1400 Mbps 1600 Mbps

B DL 5CA (all 256QAM, 20MHz Bandwidth)
o Supported Supported Supported Supported
Non-contiguous 10RF 12RF 14RF 16RF 18RF 20RF
o . Supported Supported Supported Supported Supported Supported
1-pair contiguous 8RF 10RF 10, 12RF 12, 14RF 14RF 16RF

o . Supported Supported Supported Supported Supported Supported
2-pair contiguous (6RF) (8RF) (8RF) (10RF) (10RF) (12RF)
4x4 MIMO Cell 0 1CC 2CC 3CC 4CC 5CC

Max Throughput 1000 Mbps 1200 Mbps 1400 Mbps 1600 Mbps 1800 Mbps 2000 Mbps

ANRITSU CORPORATION



I SmartStudio IMS Test Solution /inritsu

Advancing beyond

Server mode p=—maa Script mode

v Interactive test environment without complicated v It is necessary to create a test case by the user
test scripts » Deep knowledge of IMS protocol required
v’ Possible to test for IMS function(VoLTE, SMS) without * Providing technical support service separatelv
requiring deep knowledge of protocol Help to create test case
by “Log Import Option”
v' Abnormal test for user specific doesn't support v Scripts can be created using a ladder sequence, supporting
(Some abnormal tests are supported by Extended high flexibility and scalability.
CSCF option.) » Possible to check user-specific abnormal tests and
v' Doesn't support operator-specific information. protocol check at any message level.
(Can't support ...) » Call processing of LTE is by using the SmartStudio,

the user can focus on function of IMS development
and evaluation.

Application example :
Regression test for each operator using the automation tool(SmartStudio Manager)

Number of TCs * Variation (features)

A
~ [Basic features]
* Receive SMS
tef file tef file tef file * Send SMS
| «  VoLTE Termination » Variation (operator spec)
* VOLTE Origination
Operator #A Operator #B Operator #C - _Registration > Number of Operators
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I IMS Script/Log Import (MD8475B Option) /inritsy

Key Features

« Fully automated IMS script file (.tef file) creation tools

« Supports SIP protocol and XCAP protocol

« Converted from Wireshark Log captured in live network operation

* An encrypted massage can be converted with key value set

« Automates SmartStudio control (LTE) part during converting process

« Converted script can be edited in massage level using the Add-in Server window

« Listed as a one of MD8475"B" ordering (Cost Option) IMS Scribt

Step  Diecion  Sever  Message

ge SEtng
- i cRemar> \SISEEIE_MO_AUTH Sever  CSCFI -
- 2 <Remark> Pawer on UE
CSCF1 G, REGISTER " SIP/20 st REGISTER
CSCF1 62 SIP/20401 Unauthorized L i
csCF1 62 REGISTER " SIP/20 9nd REGISTER
o CSCF1 G2, SIP/2.02000K REGISTER
WI reSha rk qu CSCF1 G SUBSCRIBE * 5IP/20
CSCF1 52, SIP/202000K SUBSCRIBE
- e o CSCF1 52 :;? :EIEEF\NECALLINGNO'L@‘/. g‘ﬁ“{ <‘AS‘”J:LSE§;§")’
SIp/2.0 la=ripmap (2<AMR_ID>¥d+) AMRWB(?<AMR_CODEC> ")
CSCF1 G SIP/202000K NOTIFY —frip ¥+ (<AMR_FMTE>
A Rematcs OuGong cal 1111 S=rtpmap (2<DITHIF_1D>¥ds) telephone-event(7<DTHF_CODEC)
% INVITE “SIP/20
S1P/2.0.100 Tnin
- 7 ComatSiudos
SET_TERMINATION
CSCF1 o Prea e /
G PRACK ° SIP/20
CSCPL |88 S0 0K After converting, massage header
CSCF1 JERATE - cip 20

can be edited by test requirements
(e.g. operator specific requirements)

How ta handle unexpected messages
lgnore Eror ( [] check stattline

@ <SmartStudio>
UPDATE_TERMINATION

CSCF1 5% SIP/2.0 180 Ringing
CSCF1 G2 PRACK - SIP/2.0

CSCF1 G2 SIF/2.0200 0K PRACK
CSCF1 5% SIP/2.0200 0K INVITE
CSCF1 Q& ACK . SIP/2.0

T 4 itritt it 1R 4T TITIT

- 4 <Femer: = Automates SmartStudio control(LTE) part
CSCF1 - (20
- = ESI:LHVEV;{SE‘LEASE FROM_IMS 10 beai /‘/

29 CSCF1 S5IP/2.0 200 OK |

ANRITSU CORPORATION



I Advanced Test for IMS data part - RTP frame control ~ Z0fitsu

B RTP Frame Control Option (MD8475A/B support)

Support evaluation for the purpose of differentiation in terms of quality
in the VOLTE function.

— MVoLTE Loopback —{ W Mute/Silent (DTX)

Supports both VoLTE and VIiLTE calls. , 7 Support test environment simulating silent state

DL: Loopback voice/video N - DL: SID frame
UL: Voice/video _, : UL: Voice

Supports data delay or/and packet loss condition

— M Fixed Pattern — M No Data

Simulation of calls that imagined various voices Check the operation of the UE in no received data condition.

(ex. Woman's voice (high tone), man's voice (low tone)) U i p—— M

e DL: No data &
DL: Fixed pattern b = . :
I g R : 2 UL: Voice |
UL: Voice = 1

| mText Data for RTT (Real-time text) | mBinary Data

DL : Binary (user data) L FENY
UL : Voice/Video/Text = —~.

This mode transmits text data to UE by RTT.,

DL : Text (user data) |
UL : Text "

This mode transmits binary datatoUE. ...
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Advancing beyond
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