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Spirent Communications spirent

We develop products and services to A LEADER
shorten our customers’ product development

lifecycle, improve the quality of their IN THE TESTING INDUSTRY

products & networks, improve their
customers experience, and reduce their

costs & risk. : :
Global Spirent Countries
. . Customers Employees Served
We enable and assure the functionality, 1 500+ L 500+ -
performance and security of connected : :
. . R&D
dewf:es, network equipment, networks and Sales (2019) Investment

We provide expert guidance and
methodologies to help our customers find

clarity in the face of complexity, overcome THE PROMISE OF

their challenges, and ultimately deliver on

their promise to their own customers. PERFORMANCE
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Business Units Ospirent

romise. Assured

Lifecycle

: Connected Devices
Service Assurance

Networks & Security

Provide automated performance and Provide active test and analytics Provide automated test systems to
security test systems to accelerate solutions for service turn-up, network accelerate the development of
development of new devices, networks performance improvement and customer connected devices and to simplify

and applications. experience management. connecting them to the network.

By being the best at ... Test Methodologies | Active Test Analytics | Automation
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I Network Testing

Spirent 5G Portfolio B ooice Testng Ospirent

I Service Assurance

Promise. Assured

5G Devices 5G New Radio 5G Fronthaul 5G C-RAN | MEC 5G Backhaul 5G Core Network
s = (} (}/
= |\ 114

; Spirent TestCenter i Lt : ; :
Vertex 5G RF Channel Emulation & Modelling Ethemet testing Spirent TestCenter 5G Cloud RAN 08; r?r:setélb;;ﬁgalﬁg;a Center infrastructure, inter & intra

8100 5G — 5G Mobile Device Landslide 5G CUPS Landslide 5G Core
Performance Testing emulation, test & validation Network emulation, test &

validation
Umetrix 5G Data Experience
Evaluation o
VisionWorks

5G Autonomous Service Assurance
(Transport Network | Mobile Network & Services | Customer Experience)

Spirent Security Labs 5G
(IoT) security testing

Velocity & iTest 5G Lab & Test as a Service (Automation with DevOps Continuous Testing)

Develop = Launch 2> Operate O

Vertex (5G Radio Equipment) Velocity (5G Lab as a Service) ] )
8100 5G (5G Device Testing) TestCenter (5G Cloud & Transport) Umetrix (SG Data Experience)

Service Assurance i
SSL (5G loT Security) (5G Core Network) ( ) (Senvicerselianes)
Paragon (Calnex — Synchronization)

Automated Testing Autonomous Service Assurance
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What is Landslide ?

Ospirent

Promise. Assured.

Landslide is a mobile core network testing and emulation solution for lab

and production environments.

1
1
I
I
I
1

* 5G SA Core testing & emulation

» 5G service-based architecture testing & emulation
» 5G native slicing testing and emulation

* 5G NSA options 3/3a/3x testing and emulation

* 5G loT device and network testing

* R14 CUPS testing and emulation

» Legacy core network emulation for iRAT

* Full mobility Intra and Inter-RAT
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UE's and Mobile Access Mobile Core Applications

BH Call Modeling

DPI/Data Performance

Security/IPsec

Core Services: FWA Voice, Video, Data
Negative testing

5G CU/DU testing and emulation
Virtual and Hybrid Networks Testing
Virtual functions autoscaling test



What are Landslide NFs ? Ospirent

5G, LTE & Wi-Fi scenarios

romise. Assured

Radio Access Network Core Network 56 Service-based Reference View

NSSF

56 Cloud RAN
(C-RAN)

Landslide PNFs/VVNFs/CNFs

To IMS, CDNs and other networks

Evolved Packet Core Registers

* Including interworking functions: SMF+PGW-C, UPF+SGW-U, PCF+PCRF

(virtual) Test Servers — (V)TS
Active Test Agent(s)
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Landslide Platform Overview Ospirent

Promise. Assured

/ Test Servers \

<+ Execution of test and

UDP ports list B
TCP ports list C

:
g /Test Administratioh
5 Server

|

Java 1.8 Web-Served U e _Case(Session emulation function(s)
(up to 48 users) Configuration .
ﬁ * Results Reporting % Results/Measurements L
’Qs S~o - . 30+ -
=~~~ * Automation
.

Flavors: up to 5 M UEs per
Test Server

® 1 VLS

’ ’ Spirent Landslide /

Automation Optiops 1 Virual Manager e
7’ ’ 4 K 1 / 60+ Spirent Lands| \

’ Virtual Test Se;  Spirent Landslide

7’ 7 Virtual Test Server

TCL . T
P 1
Restful API ! Flavors: XS (20 UEs), S (1000 UEs),
1
1

V% ~‘
System Under Test

L (100K UEs), XL (400K UEs),

& (1.25 M UESs) per Test Servy

SIM Servers _
KYM (G vmware
From 32 to 416 %ﬁ( P kubernetes
physical SIMs ! )
n openstack aWS,?

docker

[ sy o] | |
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g Open Source

Using Landslide with OSM MANO

REST API a
Landslide qUI - Resources
VTAS NS OSM orchestration
Typically static

NFV Platform

VLS
i NFVI VIM \
- Define your tests

A Single VTAS(etho) : :
. . . H t
f"m‘iﬁdi"de —> VMs role Configuration —> fﬁﬁfiffy'ii (network
9 NFV Platform NFV Platform - Assign NFs to vTS
u - Run the scenario
Sp"er‘“r Rvporey VTSj—(etl/\O) ethl —eth VTSZ(@thO) ethl —ethX _ couect Stats/Pcaps
L e SGC NFs, 4GC NFs etc 5GC NFs, 4GC NFs etc
vTS(s) NS NFVI VIM NFVI VIM

Static or dynamic
(pre-)Deployed at
different locations NES Mresrenna: VTS

© ETSI 10



Open Source

vTS NSD: back-to-back example MANO

Th.d~umog:
nsd:
j’

- member-vnf-index: '1°'

start-by-default: 'true'
vnfd-id-ref: landslidevTS_vnfd

- member-vnf-index: '2'
start-by-default: 'true'
vnfd-id-ref: landslidev?S_vnfd

description: NS Landslide B2B

11 id: NS_LandslideB2B_1

12 name: NS_LandslideB2B_1

management et et

logo: spirentlogo.png

16 version: '18.8"
17 vld:
£ - description: Mgmt VL

mgmt-network: 'true’
2 id: ccceccld
21 name: VLO

short-name: VLO
type: ELAN

vnfd-connection-point-ref:
- member-vnf-index-ref: '1'
vnfd-id-ref: landslidevTs_vnfd

- ] — VTSl VTSZ — e — — - vnfd-connection-point-ref: mgmt

29 - member-vnf-index-ref: '2'
3 vnfd-id-ref: landslidevTs_vnfd
vnfd-connection-point-ref: mgmt

32 |/ - description: Data VL1
33 id: ccceccl
34 name: VL1
35 short-name: VL1
36 type: ELAN
37 vim-network-name: spirent_test_network
38 vnfd-connection-point-ref:
39 B - member-vnf-index-ref: '1'
4 vnfd-connection-point-ref: datal
41 vnfd-id-ref: landslidevTS_vnfd
42 ip-address:
E - member-vnf-index-ref: '2'

- DPDK support required (EPA (Enhanced Platform e it Tambeiiderts wots
Awareness) or natively available to the guests) E Smoomm
- Port security disabled on Test ports is recommended for
flexible IP configurations

id: cccec2

name: VL2

short-name: VL2

type: ELAN

vim-network-name: spirent_test_network
vnfd-connection-point-ref:

B - member-vnf-index-ref: '1'
vnfd-connection-point-ref: data2
vnfd-id-ref: landslidev?s_vnfd

ip-address:

5 - member-vnf-index-ref: '2'

59 vnfd-connection-point-ref: data2
: vnfd-id-ref: landslidevTs_vnfd

ip-address:

© ETSI https://github.com/IskilM/LandslideOSMdescriptors 11



vTS NSD: 5GC E2E signaling example

Test Case - [AMF Nodall/ 0 | ts0:tc0

Name: |

ntent of Test: [<use test default> || Extra Phys

Test Case Diagram

ONBIAMFISMFIUPF | I r
UE
gHB AMF SMF
HRF
‘ | s
[ UFF
NG-AP 102771 GTP-U
scTP Tor
L IF
L1-2 L1-2
AMF
[C1102761
U] 102762
Emulsted by Landslide Inscti
View @ IP Addresses  (_' Physical ;:mm uzﬁqﬁ‘ sum) E m& g
Test Case Settings

Test Configuration | Network Devices rNAs.seir N2 | N3 I

HENQOTTI0E linter AMF Mobility

View Measurement/Command Mode

Sequencer

I

Test Options Mobile ibers
Test Activity Capacity Test [+][  setings | Number of Subscribers 1
(Capacity Test Number of PDUs
Handoff Protocol
Session Loading TES_‘_ Activation Rate (subscribers/s) 1.0
Initial k Inter Technalogy Mobility
Intra-AMF Mobility Deactivation Rate (subscribersis) 1.0

Open Source

MANO

Test Case - [AMF Nodal]/ 0 / ts0:tc0

Name: |

Intent of Test: [=use test defaull> [+ | Extra Phys

+ TestCase Diagram

- TestCase Settings

© ETSI

Test Configuration | Network Devices | NAS-56 | N2 | N3

[ Test Options.
Test Activity [capacity Test [+][ _ settings
Handoff Type ‘ ‘ |
[ ] UE-Requested PDU Session Modification
[] Data Traffic [] Data IPSec
[] External Data [[] Registration Only
[] vos5G [1EPS Fallba
[ Fireball [] smso05G
] N3IWF []LCS Support
[] Emergency Alert [[] SMFIUPF Node Emulation
[] NRF Interface

 Mobile Subscribers
Mumber of Subscribers

Number of PDUs

Activation Rate (subscribers/s)
Deactivation Rate (subscribers/s)
[ ] UE DHCPv4 IP Address

MAC

) 1PV r Dual-Stack
@ IPud 1P

® IPv4

ess Req

First Dynami
Delay before IPVE requested (ms)
[ UE Static IPv4

UE DHCPv4

[ UE Static IPv6

UE DHCPVG

Distribution Setting




Open Source

vTS NSD: 5GC E2E signaling example MANO

(A[ngzp B0 -]+
fo. Time Source Destination Pratocol Length Info -
[ 72.909785 13.10.21.7 13.10.21.44 NGAP 106 HGSetupRequest
93.012097 13.16.21._ 13.10.21.7 NGAP 114 HGSetupResponse
|  Einsd-catalog: 135.499492 13.10.21.7 13.10.21.44 NGAP/NAS-5. 138 InitialUEMessage, Registration request
> nsd: 145.524862 13.10.21._ 13.10.21.7 NGAP/NAS-5_ 162 DownlinkNASTransport, Authentication request
= 5 155.524942 13.10.21.7 13.10.21.44 WGAP/NAS-5. 146 UplinkNASTransport, Authentication respanse
3 LI] - constituent-vnfd: 16 5.550932  13.10.21... 13.10.21.7 142 DownlinkNASTransport, Security mode command
4 5 - member-vnf-index: '1' 175.550960 13.10.21.7 13.10.21.44 NGAP/NAS-5. 182 UplinkNASTransport, Security mode complete, Registration request
c Gigts oA ' 18 5.629445 13.10.21.. 13.10.21.7 WGAP 198 InitialContextSetupRequest
- start-by-default: true 195.629555 13.10.21.7 13.10.21.44 NGAP 162 InitialContextSetupResponse
6 vnfd-id-ref: landslidevTS_vnfd 205.638901 13.10.21.. 13.10.21.7 NGAP/NAS-5. 162 DownlinkNASTransport, Registration accept
2 description: NS Landslide B2B 215.638928 13.10.21.7 13.10.21.44 NGAP 118 UERadioCapabilityInfolndication
A: NS LandsiideBss 225.638939 13.10.21.7 13.10.21.44 NGAP/NAS-5. 118 UplinkNASTransport, Registration complete
id: ¥ _\ 247.499023 13.10.21.7 13.10.21.44 NGAP/NAS-5_ 154 UplinkNASTransport, UL NAS transport, PDU session establishment request
g name: NS LandslideB2B — 257.613448 13.10.21._ 13.10.21.7 NGAP/NAS-5. 222 PDUSessionResourceSetupRequest, DL NAS transport, PDU session establishment accept
- 7 267.633887 13.10.21.7 13.10.21.44 NGAP 122 POUSessionResourceSetupResponse v
short-name: NS_LandslideB2B . S s
vendoxr: SPIRENT
logo: spirentlogo.png v l S:L | Tests
e
version: '18.8"'
vld: {Overall State: COMPLETE
- description: Mgmt VL / Session Builder | Automation Control | PassFail | Port Capture | Reports | Favorites | Info | Logs
- description: Data n2 Options. Filters__.| [] Enable Fittsring E@mw 50f 5 Goto interval |
id: cccccl reportView: (R AMF Nodall O ts060
: VL1 "Test summary | N2 SCTP | gNB ControlNode | NGAP | MM | sm
short-name: VL1 — = = = v = T - e
ieasuremer urent
type: ELAN PFCP(Ng4) TRin(3) 0 Sac(s) [ TMIn(E) 15 S86E) |1 Win(s) 17 Secis) ||

ofs)
081191611324 |06/19 16:1339__|06/19 161354

(08119 16:13:56

vim-network-name: n2
vnfd-connection-point-r
- member-vnf-index-ref:
vnfd-connection-point-ref: datal
vnfd-id-ref: landslidevTS_vnfd
description: Data n3
id: ccccc2

= =
== UPF(s) ==

B e S e e e e e

name: VL2 T

short-name: VL2 m i

type: ELAN hm

vim-network-name: n3 nitiated

vnfd-connection-point-r g B e

- member-vnf-index-ref: Terminefed O on Acce| M
vnfd-connection-point-ref: data2 ichas s
vnfd-id-ref: landslidevTS_vnfd jon Raquasts SMS Denisd =




vTS NSD: From Lab to Live

© ETSI
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Active Test Agent(s) - vTS
Landslide PNFs/VNFs/CNFs

\ P

Staging environment

\\ Landslide

Scenarios portability, DevOps . . .

— Service Assurance in Production environment
TTRS
olejo

Mobile core
Networks 4/5G

gy Open Source

MANO

VisionWorks Mobile Infrastructure SA - MSA

0\ OSM
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=% Open Source

Tentative Next Steps MANO

* Landslide vTS:
* Adding Day-X scripts
* CNFs
* Adding Landslide vTS NS testing to a fully automated 5GC workflow
* Multi-VIM vTS NS
* Using other VIMs (VMware, AWS etc)

* Nice to have in OSM:

* Ability to specify predefined flavor names in OSM descriptors
* Not sure if use_existing_flavors really supported
* Maybe adding DPDK-related VFND examples to OSM descriptors tutorials
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