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« 5G Communications Network Lab

« 5G Core Network Emulation -
MAPS™ 5G N1 N2 Interface Emulator
MAPS™ 5G N4 Interface Emulator
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« Monitoring 5G Core Network
For more information, refer to 5G Core (5GC) Network Test Solution webpage.
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5G Communications Network Lab
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GL offers an end-to-end 5G Communication Network Lab (CNL) with all components within the wireless
infrastructure to emulate 5G Core and it provides an advanced full-fledged “Live Network” at premises in any
customized package to suit test requirements. The test suite provides reliable integrated solutions to vendors and
service providers for emulation, monitoring, troubleshooting the wireless network, including, 5G, 4G, 3G and 2G. All
functionalities conform to industry standards.

MAPS™ 5GC Network emulator can emulate multiple UEs and elements such as UE+gNB, AMF, SMF, UPF, AUSF,
UDM, SMSF and EIR which forms the 5GC network. The Emulator is designed to test 5G NR base stations (gNBs) and
5G Core Network Functions (NF) according to 3GPP standards (Release 17). With the help of mobile phones, and
other emulated wireless networks, the 5G Lab setup can be operated in real-time for making Voice over New Radio
(VoNR) calls and for interworking with PSTN and VolP networks. It includes ready-to-use scripts, as per IETF
specification. Test scripts include general messaging and call flow scenarios for multimedia call session setup and
control over IP networks.

GL’s MAPS™ supports emulation of 5GC network interfaces - NIN2, N4, N8, N10, N11, N12, N13, N17, N20, N21,
N22, N29, N51, and other GTP interfaces.

Supported procedures include both roaming and non-roaming, including interworking between 5G System (5G RAN
+ 5GC) and Evolved Packet System (4G RAN + EPC), mobility within 5GS, QoS, policy control and charging,
authentication and in general 5G System wide features such as SMS, Location Services, Emergency Services.

MAPS™ is enhanced to support Linux® environments, expanding deployment options. Its web interface enables 5G
emulation and testing on Linux® servers. The multi-user interface allows easy, remote test configuration from any
device.

MAPS™ 5G can be configured as Command Line Interface (CLI) server application, to enable remote controlling of
the application through command-line based clients. Supporting clients include Python. Clients can remotely
perform all functions such as start testbed setup, load scripts, profiles, apply user events such as originate call,
terminate call, start and stop traffic. Users can also generate and receive calls through commands.
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MAPS™ 5G N1N2 Interface Emulator

GL’'s Message Automation and Protocol Simulation (MAPS™) is enhanced to test 5G N1N2 interfaces, it can emulate
gNodeB (gNB), and Access and Mobility Management Function (AMF) according to 3GPP standards (Release 17).

It supports Non-Access-Stratum (NAS) signaling on Real gNB

N1 interface between UE and AMF. It supports NGAP 5| . 2 AUSE -

to emulate signaling services between NG-RAN and % NS

AMF. 5‘%‘ - N22  N12 N8 SsE
In addition to control plane emulation, the ) e W NN;O NiL
application supports generation and verification of & NIN2

traffic, including VoNR (Voice) calls with SIP signaling Erlaned UEs N17 -
and RTP Traffic generation. It also emulate mobile EIR
traffic such as HTTP, FTP, Video by playing back s

stateful real capture over established TCP connection MAPS™ 5G NIN2 5G Core Network

with additional licenses - Mobile Traffic Core — GTP
(ETH101) and Mobile Traffic Core — Gateway
(ETH102).

e Setup a virtual real-time scenario simulating 5G interoperability with 4G-LTE network elements

e Emulates UE+gNodeB and AMF nodes
e Supports Control plane signaling and User plane traffic
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e Emulates tens of thousands of 5G subscribers (Load Testing)
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MAPS™ 5G N4 Interface Emulator

GL's MAPS™ 5G-N4 Interface Emulator is an advanced protocol emulator for 5G emulation over N4 interface that
can emulate PFCP signaling messages as defined by 3GPP standards (Release 17). Packet Forwarding Control

Protocol (PFCP) used on the interface between
network diagram, N4 is the reference

point in the control and user plane — 1
separation (CUPS) architecture.

MAPS™ 5G-N4 can emulate and test
Session Management Function (SMF) 56
and User Plane Function (UPF) elements.
SMF in the 5G N4 interface is primarily
concerned with managing the UE’s PDU
sessions. Its responsibilities include the
establishment, modification, and release
of the PDU sessions. UPF in the CUPS
architecture is responsible for handling
user data and reporting the traffic usage
data to the SMF.

the control plane and the user plane function. As shown in the
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e Emulates Session Management Function (SMF) and User Plane Function (UPF) elements

e Supports 5G Control plane and User plane

e Supported procedures include - establishment, modification, and release of the PDU sessions

e Supported Traffic types include Mobile Traffic, Packet Traffic, and VoNR
e Generates and process PFCP (valid and invalid) messages
e Supports GTP Traffic (GTP User Plane Data), HTTP traffic generation capability

e Supports customization of call flow and message templates using Script and Message Editor

e Provides Call Statistics and Events Status
e Automation, Remote access, and Schedulers to run tests 24/7
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5G N4 interface Call Control Procedure at SMF Node (Call Generation)
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MAPS™ 5G Service-Based Interface Emulator

GL’s MAPS™ 5G System as a service-based architecture, includes a set of network functions providing services as
defined in 3GPP standards (Release 17). The service-based interfaces use HTTP/2 protocol with JavaScript Object
Notation (JSON) as the application layer serialization protocol.

Main Features

e Services use REST APIs based on HTTP and JSON data format

e Supports CLI through a client-server model, enabling users to control all features via Python APIs

e Supports TLS and TCP transport

e Supports scripted call generation and automated call reception

e Supports customization of call flow and message templates using Script Editor and JSON Messages
e Ready-to-use scripts for quick testing

e Provides Call Statistics and Events Status

e Emulates multiple subscribers using CSV Profiles

e Automation, Remote access, and Schedulers to run tests 24/7
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MAPS™ 5G N8 Interface Emulator
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MAPS™ 5G N8 can emulate Unified Data Management (UDM) and Access and Mobility Management Function (AMF)

within the 5G Core network.

The Network Function UDM is the entity in the 5G Core Network (5GC) supports
Nudm_SubscriberDataManagement Services, Nudm_UEContextManagement Services, Namf_MT Service,
Namf_Location Service, and Namf_Communication services via the Nudm and Namf services-based N8 interface.

e Emulate AMF and UDM elements
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5G N8 interface Call Generation at AMF Node
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MAPS™ 5G N10 Interface Emulator
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MAPS™ 5G N10 can emulate UDM within the 5G Core offering services to the SMF via the Nudm service-based N10

interface respectively. The 5G network represents the service-based interface, with focus on N10 between UDM and
SMF.

The network function UDM and SMF are the entities in 5G Core Network, which supports the following services via
the Nudm service-based N10 interface respectively.

e Nudm_SubscriberDataManagement Services

e Nudm_UEContextManagement Services
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Emulate UDM and SMF elements 5G N10 interface Call Generation at SMF Node

www.gl.com Phone: (301) 670-4784 Fax: (301) 670-9187 Email: info@gl.com


mailto:info@gl.com
https://www.gl.com/images/brochures/maps-5g-n10-brochure-architecture.jpg
https://www.gl.com/images/brochures/maps-5g-n10-brochure-call-generation.jpg

MAPS™ 5G N11 Interface Emulator
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MAPS™ 5G N11 can emulate Session Management Function (SMF) within the 5G Core offering services to the Access

and Mobility Management Function (AMF) via the Nsmf service-based N11 interface. The network diagram

represents the service-based interface, with focus on N11 between AMF and SMF. Here, both AMF and SMF act as
"NF Producer".

The Network Function SMF and AMF are the entities in 5GC, which supports the following services via the Nsmf and
Namf service-based N11 interface.

¢ Nsmf_PDUSession: Create SM Context, Update SM Context, Release SM Context, Notify SM Context Status and
Retrieve SM Context operations
¢ Namf_Communication Service: NIN2 Message Transfer (UE Specific) operations based on N11 interface
e Emulate SMF and AMF elements
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MAPS™ 5G N12 Interface Emulator
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MAPS™ N12 emulates Authentication Server Function (AUSF) within the 5G Core offering services to the Access and
Mobility Management Function (AMF) via the Nausf service-based N12 interfaces. The 5G network represents the
service-based interface, with focus on the AUSF and AMF. Here, AUSF act as producer.

The Network Function AUSF is the entity in the 5GC, which supports the following services via the Nausf service-

based N12 interface:

e Nausf_UEAuthentication (Authentication and Key Agreement)
e Nausf_SoRProtection (Steering of Roaming)

e Nausf_UPUProtection (UE Parameters Update)

e Emulate SMF and AMF elements
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MAPS™ 5G N13 Interface Emulator
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MAPS™ 5G N13 Authentication Server Function (AUSF) within the 5G Core offering services to the User Data
Management (UDM) via the Nausf and Nudm service-based N13 interface respectively. The 5G network represents
the service-based interface, with focus on N13 between AUSF and UDM. Here, UDM acts as producer.

The Network Function AUSF and UDM are the entities in 5GC, which supports the following services via Nudm
service-based N13 interface:

e Nudm_UEAuthentication Services : Get and Result Confirmation operations
Emulate AUSF and UDM elements

e Supports Nudm_UEAuthentication Services Procedure

MAPS AUSF (N13 RELEASE17) - [Call Generation -Default]
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Nudm_UEAU_AUSF_Control.gls UEProfile0001  |suci-0-001-01-0-0-0-3012041631 Start | Authentication Successful None | 1
2 Nudm_UEAU_AUSF_Controlgls  UEProfile0002 Start | Mone |  Unknown 1 0
3 Nudm_UEAU_aAUSF_Control.gls UEProfile0003 Start | None | Unknown 1 0
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Save | Column width f—— T Show Latest
Find
AUSF UDM ki
- - - POST http://192.168.1.20:€€€5/nudm-ueau/vl/suci-0-001-01-0-0-0
POST /nudm-ueau/v1/suci-0-001-01-0-0-0-3012041631/security- ‘g -auth-dat; 12:27.03.967000 e e e
accept : application/json,
4 200 0K 122704102000 application/problemt+json
POST /nudm-ueau/yv1 /imsi-001013012041631/auth-events ¥
12:27:04.225000 "ausfInstanceld":"S017£409-7d£3-4881-bbS4-bebdd9574440",
201 CREATED "servingNetworkName": "SG:mnc001.mec001 . 3gppnetwork.org”

<4 12:27:04.253000 }

< > <
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5G N13 interface Call Generation at AUSF Node
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MAPS™ 5G N17 Interface Emulator
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MAPS™ 5G N17 emulate Equipment Identity Register (EI

R) within the 5G core offering services to the AMF via the

N5g-eir service-based interface. The 5G network represents the service-based interfaces, with focus on the EIR and

AMF.

The EIR and AMF support N5g-eir_EquipmentldentityCheck Service. In N17 interface, EIR acts as NF Service Producer

and AMF acts as NF Service Consumer.
e Emulate EIR and AMF network functions

e Supports Equipment Identity services via the N5g-eir service-based N17 interface

MAPS AMF (N17 RELEASE17 ) - [Call Generation -CallGenDefault] = (] X
)%3, Configurations Emulator Reports Editor Debug Tools Windows Help - |5 %
= 1 = E i o &5 . N N n e
FEBEs3 8@l ¢ sself 20O
HR . Bl&a
SrNo | Script Name Profile Call Info Script Execution | Status Events | Result Total Iterations | Completed Iterations A
N5g-eir_AMF_Control gls UEProfile0002 359677068325249 Stat || WHITELISTED nore (I D
2 NS5g-eir_aMF_Control.gls UEProfile0003 Start | None | Unknown 1 1]
3 NS5g-eir_aMF_Control.gls UEProfile0004 Start I None | Unknown 1 1]
4 NRn.sir 8MF Contral ol 1IF ProfilenNNR Gart | Mons | Ilnknown 1 n ¥
< >
[ Add | Delete | msert | Refresh | start | startall | [#| stopan fw| | Abort all
Save |  ColumnWidth f—— T Show Latest
AMF EIR frd
GET /nbg-eir-eic/v1/equipment stalus pei-mer 35967 7068325249k apsi-msisdn-301 2041632 pi e
2 s i e 12:2318.950000 sstatus : 200
it _|||content-type : application/json
200 0K 1422319016000 content-length : 24
{
"status":"WHITELISTED"
}
< >
( Scripts ) Message Sequence /< Event Config >\ Script Flow /
@ Initialisation Errors @ Error Events @ Captured Errors @ Link Status Up=( ,

5G N17 Interface Call Generation at AMF Node
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MAPS™ 5G N20 Interface Emulator
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MAPS™ 5G N20 emulates Short Message Service Function (SMSF) within the 5G core offering services to the AMF via
the Nsmsf service-based N20 interface. The 5G network represents the service-based interfaces, with focus on the
SMSF and AMF.

e Emulate SMSF and AMF network function.
e Supported procedures are -

— Nsmsf_SMService : Activate, Deactivate and UplinkSMS (MOSMS)
-~ Namf_Communication Service : NIN2MessageTransfer(UE Specific) operations based on N20 interface

MAPS AMF (N20 RELEASETT) - [Call Generation -CallGenDefault] - O *
|§, Configurations Emulator  Reports  Editor Debug Toecls  Windows  Help - 8 X
L ?1" . i T el LN LN LY )
QEEs 3PN o e o AR
HR . Ble
Script Mame Frofile Call Info Script Executi.. | Status Events Profile | Result Total lterations | Comp
4F ion.is : Mone | I I
Mamszf_AMF_Mo_SMS.gls Mone | Unknown 1
3 Mamst_AMF_SMService_Deactivation.gls Start Mone | Unknown 1
< >
]
[[Add | Delete | msert | Refresh | start | startall | (| stopal v | Abort ail|
Save | Colmn'width —— f——— T ShowLatest
Find
AMF SMSF | o
s : 20l
FUT Jrsmst-sms7v27ue-contedts/ims D01 01 301 2041631 0737 560000 e
content-type : application/json
4 201 CREATED 11:07:37 955000 lesstion : hutps://152.168.1.31:7777/nsmsf-sms/v2/ue-contexts/insi-001013012041€31
content-length : 120
1
"accessType":"3GPP_RCCESS",
"amfId":"5300efTb-93ca-440a-905a-cc3fE4afTles”,
"ratType":"NR",
"supi™:"imsi-001013012041€31"
}
< >
; Scripts 3, MmageSquence/( Event Config >\ Script Flow
@ |Initialisation Errors @ Error Events @ Captured Errors @ Link Status

5G N20 interface Call Generation at AMF Node

www.gl.com Phone: (301) 670-4784 Fax: (301) 670-9187 Email: info@gl.com


mailto:info@gl.com
https://www.gl.com/images/brochures/maps-5g-n20-interface-brochure-network-architecture.jpg
https://www.gl.com/images/brochures/maps-5g-n20-interface-brochure-call-generation.jpg

MAPS™ 5G N21 Interface Emulator
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MAPS™ 5G N21 emulates Unified Data Management (UDM) within the 5G Core offering services to the Short
Message Service Function (SMSF) via the Nudm service-based N21 interface respectively. The 5G network represents
the service-based interface, with focus on N21 between UDM and SMSF. Here UDM node can act as "NF Producer".
The SMSF and UDM are the entities in 5G Core Network, which supports the following services .

¢ Nudm_UEContextManagement Service

¢ Nudm_SubscriberDataManagement Service

¢ Emulates Short Message Service Function and Unified Data Management (UDM) elements

MAPS SMSF (N21 RELEASE17 ) - [Call Generation -CallGenDefault] — Od X
\%g, Configurations Emulator Reports Editor DebugTools Windows Help - &8 %X
2 5 : af &|[XAN|$ D '
EXRENY EICE IR IEE I

HR . Ay

Script Name Profile Call Info Script Exec... Events Profile
Nudm_UECM_Control als 1JEProfile0001 SUP :_imsi-001013012041631 TG | SMSF Registration for 35PF access s successful oo | Pas | |

>

Add | Delete | Insert | Refresh | start | startal| o w| stopal [w| abort | abortall
Save |  ColumnWidth ~—————— [ ShowLatest
Find

SMSF UDM

=|||[PUT https://192.1€8.12.89:€€€€/nudm-uecm/v1l/imsi-001013012041€31/registration
content-type : application/json

accept : application/json,

application/problemtjson

{

17:11:56.085000

"plmnId": {
"mee®:"00L",
"mne"-"gL"

.
"smsfInstanceld":"£35c418e-8£8£-4c0a-a435-2d4bc5703d32",
"supportedFeatures”:"0"

}
> [l € >

<
; Scripts AM&nageSeq.lenoe/( Event Config >\ Script Flow /

@ |Initialisation Errors @ Error Events @ Captured Errors @ Link Status Up=0 Dowr /|

5G N21 interface Call Generation at SMSF Node
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MAPS™ N22 emulate Network Slice Selection Function (NSSF) within the 5G Core offering services to the Access and
Mobility Management Function (AMF) via the Nnssf service-based N22 interface. The above network architecture
represents the service-based architecture, with focus on N22 between NSSF and AMF. Here, node NSSF can act as
"NF Producer".

The AMF and NSSF are the entities in 5G Core Network (5GC), which supports the following services .

e Nnssf_NSSelection

e Nnssf_NSSAlAvailability

¢ Emulates Short Message Service Function and Unified Data Management (UDM) elements

MAPS AMF (N22 RELEASE15 ) - [Call Generation -CallGenDefault] - a x
|4y, Configurations Emulator Reports Editor DebugTools Windows Help - & x
P . A ~ . . e
E s eBmR JE e s (ke

HER| . Bl

Events | Result Tatal Iterations | Completed Iteratio »

Script Name
Nrig: on.gls

Start istiation
Start ‘ Mone | Unknown 1 0

Mnszsf_AMF_MSSelection_Get_Request_PDUSession.gls
3 MNrzaf_AMF_NSSalavailabilityPut_Request glz LIE Profil=0001 Start ‘ Maone | Unknown 1 0 v
< >
[[add | Delete | Insert ‘ Refrash‘ Start | StartAII| ‘ ‘ Stop All M |AbortAl\|
Save |  Cobmnwidh —— F——— T Show Latest
Find
MAPS ouT | =
GET /nnssfnsselection/v2/network-slice-information 171816948000
< 200 0K 171817021000 7850d-b35f-4a8f-2429-5beled931248anf-type=kMFsraquestediissai={|
}eslice-info-request-for-registration={
"subseribedNssai™: [{
"defaultIndicaticn”:true,
"subscribedSnssai”:{
medmimgLn,
"ssEtil
}
H
}
accept : application/json,
application/problemtison
< > ||| < >
"\ Sciots ), Message Sequence { Evert Corfig ), Sciol Fow
@ Initialisation Errors @ Error Events @ Captured Errors @ Link Status Up=01

5G N22 interface Call Generation at SMSF Node
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MAPS™ 5G N29 Interface emulate Network Exposure Function (NEF) within the 5G Core offering services to the
Session Management Function (SMF) via the Nsmf service-based N29 interface. The above network architecture
represents the service-based architecture, with focus on N29 between NEF and SMF. Here, node NEF can act as "NF
Producer".

The NEF and SMF are the entities in 5G Core Network (5GC), which supports the following services
o UE Subscription for notification for one time event detection
- PDU session release Event

- QFl allocation Event
- UE IP address/prefix change Event

MAPSMEF (M20 RELEASET7) - [Call Generation -CallGenDefault] - a x
M, Configurations Emulator Reports Editor DebugTools Windows Help _ 8 x
o= B Y = =
QEEBs s sBN|¢ &6 els 9|

B [

Call Info

Profile.
LIE Profil=0001 SUPI :imsi-001 013071 204163

Delete | mnsert | Refresh | = start |StarlAI\| | \ Stop Al H ‘AhurtAll‘
Save | Cobmn'widh ——— f—— [~ Show Latest
Find
NEF ShF [ L
POST heep: //152.168.12.198: 6666/msnf_event-exposure/vl/subscriptions
FOST frismi_evenl-exposuie/v1Zsubsciplions P || P——— onsgeon
c : on,
201 CREATED
4 1211:22. 331000
PRST insmf_event- vl /subscriptions/nefsubld 3012041631 /pdl .
Qi everteiposred1 subscrpions e pdusessioneven) oo
204
1211:25.027000
ta
"subId": "nefsubld-301Z041631",
“supi":"imsi-00101301Z041631"
}
< > < 3
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5G N29 interface Call Generation at NEF Node
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MAPS™ 5G N51 emulate Network Exposure Function (NEF) within the 5G Core offering services to the Access and
Mobility Management Function (AMF) via the Namf service-based N51 interface. The above network architecture
represents the service-based architecture, with focus on N51 between NEF and AMF. Here, node NEF can act as "NF

Producer".

The NEF and AMF are the entities in 5G Core Network (5GC), which supports the following services
¢ UE Subscription for notification for one time event detection

- Registration State Change Event
- Connection State Change Event

- Location Report Event

- Presence In Area of Interest Event

MAPS MEF (M51 RELEASETT) - [Call Generation -CallGenDefault]

Hy Configurations Emulator Reports Editor  Debug Tools Windows Help

% BN IY e Ike)
HE|. i

Script Mame Profile CallInfo

| Result
Fass 1

Events

)
Delete | nsert | Refresh | start | startal | [+ | stop e | | abort 4l |
Save | Coumnwidh ————— [ Showlatest
Fird
NEF AMF |
- POST http: /182 168.12_198:6666/nanf-evts/vl,/subscriptions
FOST Jnami-evtssv subsarptions I omten e appaieabion oo
accept : application/problemtison
21 CREATED
121042 253000

{

"subseription”:{

204

FST /namf-evts vl fsubscriptions/notifyid-301 2041631 /amf_report_eve. ..

12:10:47 787000

ag": false,

<

1210047 783000

GISTRATION_STATE_REPORT™

.

“eventNoti fyllrd": *heep: //192.160.12. 170: 6666 /nani-eves/vl/subscriprions /noni fyic
"nfId": "4b7412b5-760a-41b6-a673-2de55aa6850"

*novifyCorrelavionTd": 'novifyid-3012041631",

toprions':{

"trigger":"ONE_TIME"

"supi': "imsi-001013012041631"
¥
¥
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JG Gore Network Monitoring & Diagnosis

B PacketScan 64-bit - ] X
File View Capture Statistics Database Call Detail Records Configure Help
a| A el Awlwal b {EAEN RS AFHREE Al | [0 GoTo |
Device Frame# TIME (Relative) Length (Bytes) Eror Length/Protocal Type Packet Type Source IF Address Destination IF Address
MAC MAC 1Pvd 1Pv4 I
1) 54 00:00:04.071183000 B0 ARP
1) 55 00:00:04.078905000 1] ARP
1) 56 00:00:04.53001 0000 27 Internet IP(IPvd) 1921681210 239.255.255.250
1) 57 00:00:04.530250000 27 Internet IP[IPv4) 1921681211 239.255.255.250
1) 58 00:00:04.679183000 158 Internet IP[IPv4) 192.168.131M 192.168.13.106
1) 59 00:00:04. 756884000 B0 ARP
1) =] 00:00:04. 769177000 130 Intermet IP[IPv4) 192.168.13.106 192.168.13.101
1) B1 00:00:04.775202000 126 Intermet IP[IPv4) 192.168.131M 192.168.13.106
[0030 Length = 112 {0070}
003z TSH = 448 (=000001C0}
0036 Stream Identifier = 0 (=0000)
0038 Stream Sequence Nunber = 448 (x=01C0)

0034 Payload Protocol Identifisr

Extensibility Harker
Protocol IE-Containesr
Iteration Count
FrotocolIE-Container

============ HGAl ey ============

= x0000003C HGAP

NGAP-FDU - CHOICE

Extensibility Marker =0

Choice Index -0
InitiatingHessage = SEQUENCE
ProcedursCode = INTEGER
Contents - 15 id-InitialUEHessage
procedureCriticality = ENUNERATOR
Contents =0 reject(0)
Yalue - Open Type
Length =92
InitislUEMesssge = SEQUENCE

-0

= SEQUENCE OF
-6

= Instance 0

ProtocolIE-Field = SEQUENCE

Erotocol IE-ID - INTEGER

Contents = 35 id-RAN-UE-NGAP-ID

procedursCriticality = ENUNERATOR

Contents -0 reject(0)

Valus = Open Type

Length =2

RAN-UE-NGAF-ID - INTEGER

Length Detsrminant =1

Contents - 36
FrotocolIE-Container - Instance 1
ProtocolIE-Field = SEQUENCE

ErotocolIE-ID - INTEGER

Contents = 38 id-NAS-POU

procedursCriticality = ENUNERATOR

Contents -0 reject(0)

Valus = Open Type

Length = 44

HAS FDU - SEQUENCE

HAS—PDU = OCTET STRING

Capture Rate: 0.02 Mbps

Missed Frames: 0

C:\Program Files\GL Communications Inc\Packe |Captured 10 242 frames

5G Network Call Capture

GL's PacketScan™ - an All-IP Network Monitoring software offers powerful features to capture and monitor live

signaling and traffic over IP. PacketScan™ with Voice, Data, and Video QoS capability addresses customers long felt

need of call quality analysis in IP networks.

e Capable of capture, decode and perform various test measurements between any two nodes across various
interfaces of the 5G network

e Support for wide-range of codecs, including AMR and AMR WB — visit Voice Codec webpage for more details.

e Supports QoS parameters such as E-model (G.107) based MOS/R-Factor scores, Media Delivery Index (Delay
Factor: Media Loss Rate) for video calls, Jitter, Delay, and Gap for Audio and Video traffic

e Segregates, captures, and collects statistics on VolP and Wireless calls

e Live monitoring of traffic statistics - digits, tones, voice, video, and T.38 fax over IPv4 and IPv6 (version 4 and
version 6) networks

e Monitors QoS (quality of service) on voice and video calls

e Supports both real-time and offline analysis

e Trace files for analysis can be loaded through simple command-line arguments

e Decode and analyze 5G N1N2, N4, N8, N12, and N13 interfaces

e The protocols supported for decoding across all these interfaces are NAS, NGAP, GTP-U, SCTP, UDP, TCP, and IP

High-Density Packet Monitoring Tool (PacketScan™ HD): PacketScan™ HD is an high density multi-protocol VolP

monitoring, reporting and diagnostic network monitoring appliance. It can capture and process high volumes of
communication protocols over IP and Wireless at 1GigE (PKV120) and 10GigE (PKV122) data rates.

For more details, refer to PacketScan™ for Wireless Networks webpage.
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JG Gore Network Monitoring & Diagnosis

NetSurveyorWeb™ - Centralized System
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NetSurveyorWeb™ Rack System ) !
(Centralized Database and Web Server) Browser based Access
- NetSurveyorWeb™
——

GL's NetSurveyorWeb™ (PKV170) is a centralized web-based client that facilitates display of call data records and call
summary using a web interface based on a scalable and flexible architecture. It is used in conjunction with GL's LTE

Protocol Analyzer and IMS Protocol Analyzer probes to non-intrusively monitor the entire network from a central
remote testing location.

GL's 5G Protocol Analyzers have unlimited ability to capture, decode, and measure KPlIs. The analyzers support
decoding of all 5G protocols. GL's 5G protocol analysis probes feed data to centralized database (Oracle) in real-time

for further analysis. The probes provide instant visibility into the performance with extensive KPIs, and also the
operation of nodes in 5G networks.

For more information, refer to NetSurveyorWeb™ - Centralized System webpage.
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