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Introduction

Harald Ludwig, Technical Forum Chair, TCCA
Asif Hamidullah, Head of Certification — loT & Verticals, GCF

Presentation on behalf of TCCA




GCF - Wireless Certification for the Mobile Industry Q

Test Certify Connect

* GCFis aglobal certification scheme for wireless
* Since 1999 GCF has developed and maintained

certification programs for 3GPP based products and
services

* Most major mobile and global loT brands
participate
360+ membercompanies
* Open, collaborative participation between Operators,

Device and lol Manufacturers, Test Industry and other
Industry Partners

* 600+ product models certified annually

* Launched MCX Broadband Certification in

collaboration with TCCA in June 2024
* Achieve global alignment on migration and adoption of
standards based MCX Broadband solutions

Ensures product compliance and multi-vendor
interoperability

* Reducestime and costs for Operators and Vendors

QGCF

Test Certify Connect

Copyright GCF 2026



rccA Types of Testing

Conformance Testing
= to ensure the Implementation under Test conforms to the 3GPP GCF Conformance Tests

Standard

[ Interoperability Testing e _ ’; GCF FleId Tests
/

m to ensure that two or more Implementations _ -~ CI‘
under Test interoperate (work together) ¢ ({YS\N\ GCF Interop. Tests

-

s Performance Testing

m to ensure that Implementation(s) under Test meet Key
Performance Indicators (KPI) |:> GCF Performance Tests

m e.g. Call Setup Delay, Voice Latency, Voice Quality, Battery Life,

\_ etc. )
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== _ 3) Interoperability Testing MCX Client <-> MCX Server, including Control
the network 3a) Field Testing on Live Network ROOMS
(T 3b) IOP Testing in Lab Environment \ )
LTE eUTRAN —
5G NR MICX

Sidelink MCX MCX Server

Client ’ ((‘ )))
A\ 4G/5G Core S'\e"rs)e(r N
'0‘ Rx/N5 -~

Sy (0% eNB/gNB —— GSM-R
TETRA
\ _/ :
| Y | 4) Performance Testing | |
|
1) Device/Client Certification active 2) Server-side Certification
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MCS Certification Tests

Conformance
Tests

Testing compliance to standards

Interoperability
Lab Tests

OR

]

——

Interoperability
Field Tests

Testing multi-vendor interoperability

Copyright GCF 2026

@

MCX Services:
GCF

Mission Critical Push to Talk (MCPTT)
Mission Critical Video (MCVideo)
Mission Critical Data (MCData)

Mission Critical Broadband
UE Interface Contrel
Room

System

Q
NTN \Kc&
N

2

Current Scope of
Certification

r

LTE elUTRAN /
S5G NR NG (N2/N3) = ‘
Party | Client
LTE: SGi, R
5G: N&, N5 e
Server
Operating
System (OS]
Siclelink {
k : ) IWF
i USB/Bluetooth TETRA
Other Futurg ‘.SCOPe of ]
Peripherals devices Certification

On Demand Performa nce
by Mission -
Critical I Tests | ]
Operators ] ] ] [ ]

Muti-vendor benchmarking



MCX Certification Scope

«@ P

Signaling protocol tests

RF and RRM tests

Conformance Testing

Mission Critical

MC-PTT, MC-Data & MC-Video Conformance Testing
MC-PTT, MC-Data & MC-Video Interoperability & Field Trials Testing

MCX Server Side Conformance Testing

5G NR

3GPP Release 15+

NSA Op3 and 4, SA Op2
FR1 & FR2
RF/RRM/De-Mod/CSlI
AS/NSA Protocol

5G DL/UL CA

IMS - VoNR, eCall

URLLC

NTN 5G NR

OTA Antenna Performance

LTE / LTE Advanced

Rel-8 to Rel-14

FDD and TDD Dual mode
iRAT with 2G/3G/C2K

IMS - VoLTE

LTE DL/UL Carrier
Aggregation

C-V2X Automotive Solutions
4RX

WIS

MIMO

Live Network Field or Lab
Interoperability Testing

MCX UEs are required to support all applicable 4G LTE and 5G NR
RF, RRM and Protocol requirements in order to properly enable MCX
services

Legacy RATs (3G/2G) Cellular loT RSP for eSIM

Consumer eSIM (SGP.22 v2)
Consumer eSIM (SGP.22 v3)*
loT eSIM( (SG.P32)*

M2M eSIM (SGP.02)

2G - GERAN NB-loT

3G - WCMDA LTE Cat M

HSPA, 64 QAM, MIMO LTE Cat 1bis
DC-HSDPA oneM2M

Ciphering FDD Rel-7, A5/4 Industrial loT (lloT)
Fast dormancy NTN NB-loT

Priority based reselection 5G RedCap 1RX, 2RX
PPAC

Rx diversity

OTA Antenna Performance

Inter-RAT and Inter-band (protocol) tests

Copyright GCF 2026




Presen

rccA Harald's Standards & Testing Mantra

Only give you full 5@ sy ).
Interoperability and multi-vendor market .= 7
Only ensures .

compliance to Open Standards QGCF

LRWG 'procurement
texts library

Certificates

tation on behalf of TCCA




Conformance Testing

Asif Hamidullah, Head of Certification — loT & Verticals, GCF

Presentation on behalf of TCCA




MCX Conformance Testing

Phase 1: Active

Latest Status:

) NOHDE & SCHWARZ * 3 Conformance Test Platforms are officially in
Device development for Rel-14 & Rel-15 MCX, with one

CMX 500 based on . .
IPGAN Test Models active for Rel-14 MCPTT testing over LTE

Sidelink (Active) New Work Items for existing Rel-14 & Rel-15 MCX
| LTE eUTRAN A KEYSIGHT execution over 5GNR recently introduced
G NR !_I - Rel-17 MCX Work Items Proposals approved at

Steering Group and can commence development in

S8704A based on parallel

EUTRA Test Model )
(In Validation) * 4 Conformance Test Labs are now offering MCX

USB Certification Services:

Demo Netwark Architecture
Bluetooth 7 eSS om ¢ ASTAZERO (Sweden)
Peripherals & | VAuos. « @cetecon (Germany)

-,
&
L=

...... X . SGS (Taiwan)

MCX Conformance IPCAN . m (India)

Test Suite (Pre-Validation)

copyright ocr Zbesting based on 3GPP TS 37.579-x. See https://www.3gpp.org/news-events/3gpp-news/mc-services
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MCX Conformance Work Items (In Progress)

Name: WI-40x MCPTT- Name: WI-41x MCVideo-
XX XX
Technology: MCS Technology: MCS
WI Group: Umbrella WI Group: Umbrella

* WI-400 Rel-14 MCPTT-IPCAN-4G * WI-410 Rel-14 MCVideo-IPCAN-4G
* WI-400 Rel-14 MCPTT-EUTRA * WI-410 Rel-14 MCVideo-EUTRA

e WI-400 Rel-14 MCPTT-IPCAN-5G * WI-410 Rel-14 MCVideo-IPCAN-5G
* WI-400 Rel-14 MCPTT-NR5GC * WI-410 Rel-14 MCVideo-NR5GC

* WI-401 Rel-15 MCPTT-IPCAN-4G * WI-411 Rel-15 MCVideo-IPCAN-4G
e WI-401 Rel-15 MCPTT-EUTRA * WI-411 Rel-15 MCVideo-EUTRA

e WI-401 Rel-15 MCPTT-IPCAN-5G * WI-411 Rel-15 MCVideo-IPCAN-5G
* WI-401 Rel-15 MCPTT-NR5GC * WI-411 Rel-15 MCVideo-NR5GC

Name: WI-42x MCData-xx
Technology: MCS
WI Group: Umbrella

* WI-420 Rel-14 MCData-IPCAN-4G
e WI-420 Rel-14 MCData-EUTRA

* WI-420 Rel-14 MCData-IPCAN-5G
* WI-420 Rel-14 MCData-NR5GC

¢ WI-421 Rel-15 MCData-IPCAN-
4G
* WI-421 Rel-15 MCData-EUTRA

* WI-421 Rel-15 MCData-IPCAN-5G
* WI-421 Rel-15 MCData-NR5GC
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MCX Conformance Roadmap @ e @ noevetopment @ in pranning GCF

Rel-18 MCx Client/UE

Rel-14 MCPTT Client/UE Rel-16 & 17 MCPTT Client/UE
= 3 ' with 5G ProSe (Sidelink)

Rel-15 MCPTT Client/UE Rel-16 & 17 MCVideo & MCData Client/UE Rel-19 MCx Client/UE with NTN support

Rel-14 MCVideo, MCData

Client/UE Rel-18 & 19 MCX Server Conformance

Rel-15 MCVideo, MCData Client/UE Rel-16 & 17 MCX Server Conformance

Conformance

Rel-14 & 15 MCX Server Rel-20 MCX with Interworking Function (IWF) Interfaces (Server to Server)

* Note: Dependent on Control Room Functionality being Rel-20 MCX with Control Room Client & Interfaces (Server to Client)*
aoF st?gdardized by 3GPP or some other SDO (TCCA Control Room Task
%porce investigating requiremer]ts)




|OP Testing

Asif Hamidullah, Head of Certification — loT & Verticals, GCF
Peter Gundersen, AstaZero
Yasir Arafat, DNT DUS Lab, Ericsson

Presentation on behalf of TCCA




MCX Interoperability Lab Testing

Phase 1:
Active

Pre-requisites/Inputs:
© GcF Conformance Tested
Clients/UEs

* GSMATS.11 Annex N Test
Specification

>

Prerequisites/Inputs:
* MCX Servers, ETSI Plug test vetted servers strongly
recommended

RI.
SE

III|I|II
ity
Imm

IIII||
1' il
'IIIIIII

1
[l
||||||||
illlin
|
L

ASTAZERO

Research
Institutes
of Sweden

Secure Testing Environment

MCX Server A

MCX Server B

| =VIDEN

I
)
B

I
| MCX Server C
I

3GPP 4G & 5G Private Networl-

Device Under Test (DUT)

DUT

ERICSSON

@

® conformance te@(‘_ F
() Interoperability tested™
@ ETSIPlUg test tested

Output:
* Interoperability Tested Client/UE-
Server Certified combinations

Latest Status:

e 2MCXIOP RTOs successfully
completed a PoC Trial over a
controlled live network
environment

* GCF Certification Framework
updated to activate MCS IOP
Testing in May 2026



@

MCX Interoperability Lab Testing GCF

MCX Interoperability
Lab testing was
activated in the GCF
Certification Criteria
V3.101.0 available as of
May 2026

Copyright GCF 2026

GCF Launches Interoperability Testing for Mission Critical
Broadband Certification

20 May 2026

London (United Kingdom), 20 May 2026

The Global Certification Forum (GCF) and TCCA announce that Interoperability (IOP) testing is now available as an active part of
GCF Certification for 3GPP-based Mission Critical Services (MCS), supporting efficient deployment of 5G and LTE networks for first
responders, public safety agencies, and critical infrastructure providers.

Ericsson’s Device and Network Test Lab and RISE (Research Institutes of Sweden) test infrastructure AstaZero are now officially
recognised as |OP-RTOs (Recognised Test Organisations) and can offer testing services to the industry. This has been possible
thanks to industry collaboration of GCF and TCCA Members af the Mission Critical Services Workstream (MCS-WS),

Vendors can now test their products in controlled environments with live 4G and 5G networks supporting Mission Critical Services,
without the need to secure testing in live Mission Critical networks that are in various stages of deployment globally. The
Interoperability festing provides an additional layer of confidence to Mission Critical Communications Operators who are looking to

procure certified solutions for their services.

The MCS-WS has been actively developing, with the leading support of Frequentis and Eviden, a testing scheme for MCS product
certification to check functional interoperability of MCS clients and devices against various commercial MCS network servers, over
live 4G and 5G private networks. All product manufacturers aiming fo certify their MCS implementation must successfully pass both
Conformance and Interoperability Testing to become GCF MCS Certified.

https://www.globalcertificationforum.org/news/gcf-launches-interoperability-testing.html
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MCX Interoperability Lab Testing

Phase 2:
Target
1H/2027

Pre-requisites/Inputs:
© GcF Conformance Tested
Clients/UEs

* GSMATS.11 Annex N Test
Specifications

h

Prerequisites/Inputs:
e Conformance Tested MCX Servers

Dispatch /

Control
Room
Client

o

MCX ServerA |  MCX Server B
|

Secure Testing Environment

A
=
|

|
)
P
T

3GPP Live or Simulated Network

Device Under Test (DUT) DUT

MCX Server C

Reference UEs

PCRF,
eMBMS,
Positioning
integration

@

Test Certify Connect

® conformance tested
) Interoperability tested

Output:

IOP Tested Combination types:

* client-server

* client-server-client

* server-server combinations

Testing against already
Conformance and Interoperability
tested client/UEs and severs

Minimum number of server
combinations to be determined
by MCSWS (1, 2, 3, etc.)ina
phased approach
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R
AstaZero (RISE) S

* AstaZero/RISE Evaluation/Certification facilities:
— Multiple 4G/5G networks and RF/EMC chambers

— Accoustic, Battery, environmental and more testbeds

» AstaZero MCS achievements in role as GCF RTO:
— 1st MCS product certification (2024)
— 1st MCS device certification (2025)
— MCS IOP certification (May 2026)

* AstaZero Research

— VINNOVA NextGen Device-to-Device for MC
— MSB-RISE Research collaboration Astazero




NI

Road to MCS certification & AstaZero
offering

Product planning Conformance Interoperabibilty

& development Certification Certification

. Clogd testing -tool « Lab Integration * Lab integration
» Advisory services « ACE services » ACE services
» Validated Conformance Test « RTO services « RTO services

platform
|IOP test environment

AstaZero



NI

|OP execution

* Prereqg: MCX client passes Conformance test cases to ensure 3GPP compliance

« Lab integration:
— Lab integration: MCX client + MCX device + MCX server + 4G/5G NW

— Method/Tools adaptation to run designated test cases (GSMA TS.11) and produce
evidence from client/device/MCX server/Network and UX

 RTO certification service
— Execute test cases and extract evidence

— Produce result documentation for ACE assessment and submission

’ AstaZero



GCF Mission Critical Ol gertifica’gion
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Device & Network Testing



Eni Device & Network Testing (DNT)
Cybersecurity
¥ Europe (8): W China/Taiwan/Korea (18): ot
Lund (SE) Beijing (CN) Network Global Device
Berlin (D) Chegnagdu (CN) Verification g @ Connectivity
vl Hamburg {D) Donguan (CN) \ /
; e Qulu (2) (FT) 3 Shenzhen (2ZHCN)
E:smlsu - Nantes (F} ** Shanghol {CN) =
San Diego : ol Hsinchu (TW) e
Ssusalito x Taipei (TW) . = o
Suwon (SK) Device o ® Application
Minnesota . ot Analytics l Testing
Montreal *Dﬁsse [¢]
o * ’Bemng —
X w w
*** @rianc &
7 s ;\#,&Toupe; IoT Device ® ® Mission Critical
Hydembod Testing Testing
(4]

Drones &
Automotive Testing

@ 5 dedicated Device Verification Labs at Ericsson
#* 25 purpose-built labs on customer premises in operations (« 1 under deployment in Bangalore)

T
r't?f?

7
y
]

Chipsets — Modules -+ IoT Devices » Smartphones » Connected —+ Drones — XR
Vehicles

| DNT Ericsson | 2026-06-02 | Ericsson Internal | Page 23 of 6
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Ericsson DNT MCN Test Lab
(GCF Recognized MCS IOP Lab)

Ericsson DNT Test Lab & Setup Design
e Ericsson RAN & Core infrastructure
e COTS servers hosting the vendor MCX Application Server

e GSMA TS.11 Annex N dry runs conducted for multi-vendor UE
validation with one MCX Client

MCXClient '
Key Test Setup Components - s ﬂ E mT Mngpplicution
X —t— erver
4G/5G

— L

v" MCx Application Server (Vendor)
v" MCx Client (Vendor) al{ ful] -
v 4G RAN bands: B1 & B3 — =
v' 5G RAN bands: n28 & n78

v" Multi-vendor MCx UEs: 7 vendors, 9 devices

| DNT Ericsson | 2026-06-02 | Ericsson Internal | Page 24 of 6



GCF Mission Critical IOP Pre-Certification Results

TEST EXECUTION SUMMARY

\\

Network and MCS Logs (Wireshark and RRC)

GSMA TS.11 Annex N Test Scope: V51
(Executable TCs= 30 , Passed 60%)

TEST EXECUTION BREAKDOWN

NS (Server NS) ¢

Pass

TH.Pe T

ST LIREL L
3L

VEDREL

e

whneen tEmy

Used to analyze and validate the Test Cases.

b -bbEan - R T T - sar e AR Tt
T P T |

azr.org (L BLwiigd

1 Laaug: |

Lok, Lesl g

premdedpont.pent e oppleationsed aneg
ta-par-dedpont.tack.aer Sappldestlansend. inge.

i P ming g

Linianaieanl, Bgan

I L HET T DTN o o i Fhe-pe- (mspddensden e, Jgas. “sEekn
Skalea:
Shilea: 3

1 g L L T DY TR T BT

| DNT Ericsson | 2026-06-02 | Ericsson Internal | Page 25 of 6




vative solu
eatures usin k

=

15 ‘ 1
Values and benefits
+ Customized solution suitable for MCS device :.;' -
and application testing I —
* Innovation Lab as a Service solution for - i
short- or long-term testing

* Flexible and scalable lab setup for MCS with
/without MCx Application Server

 Latest feature availability for LTE and 5G
including Network Slice , URLLC, mMTC and
RedCap

» Ericsson DNT consultative testing services
and demos support




Field Testing

Asif Hamidullah, Head of Certification — loT & Verticals, GCF

Presentation on behalf of TCCA




MCX Interoperability Field Testing (Field Trials) GCF

Phase 1: Target
1H/20 .Latest Status:

Initial Test Case
Verification of
Phase 1 Test Cases

- Complete

LTE eUTRAN ‘ + AnnexNTest
B\, : Cases are being
5G NR ‘ 1 restructured to

provide further

@ Swedish Civil Defence granularity of
wy 2nd Resllience Agency specific use cases

Sidelink

Target completion

é ESN
USB ¥ Erillisverkot Hama Office ?::E-ﬂqm :}?; $ asl:ru:l 2H 2026
Bluetooth v A « MCCOFTQ
Peripherals GCF is working with its MCCO members & availability is
accredited test labs to establish Field Trial dependent on

Qualified Networks to be used for MCX network launch
Certification and availability

; _'I;?(.?C'Eizrgg based on GSMA TS.11 Annex N. See https://www.gsma.com/newsroom/gsma_resources/ts-11-
opyrig L

device-field-and-lab-test-guidelines-2/
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MCX Interoperability Field Trials Testing GCF

MCX Interoperability
Field testing is targeted
to be available in 1H
2027 once commercial
networks are available

POTAS

Global Wireless Testing

Copyright GCF 2026

GCF successfully verifies Mission Critical MCPTT Field Trial
Test Cases

05 Jun 2026

Verification led by IoTAS on UK's Emergency Services Neftwork (ESN) and Frequentis’ Private Network

The Global Certification Forum (GCF) has taken one step further in advancing its Mission Critical Services (MCS) Certification
Programme by successfully verifying MCPTT Field Trials test cases.

Led by leTAS, the UK based MCS accredited GCF Field Trial Recognised Test Organisation (FT-RTO), this multi-stage project
involved axecution of the MCPTT test cases defined in the G5SMA T5.11 Device Field and Lab Test Guidelines Annex N, over the

UK's Emergency Services Network (ESN), as well as the Frequentis private network.

Utilising GCF certified smartphones, test 5IMs, MCS Clients and MCS Servers managed by ESN and Frequentis, the project
demonstrated how mulfi-stakeholder cooperation can successfully advance new technology testing and cerfification prior to these
solufions being commercialised in the market. Output of this project is being used to further refine the MCS fest cases and ensure

all the elements needed for activation of MCS Field Trials in the MCS Certification Programme are in place.

MCS Field Trials is a key project being developed jointly by GCF and TCCA. in the GCF Mission Critical Services Workstream
(MCSWS), that checks functional interoperability of MCS Clients and Devices against various commercially deployed 4G and 5G
public safety and critical communications networks.

https://www.globalcertificationforum.org/news/gcf-successfully-verifies-mission-critical-
mcptt-field-trial-test-cases.html
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M CX I nte I‘O pe ra b| l|ty Roa d m a p . Active . In Development . In Planning GCF

Rel-14 MCPTT Client/UE IOP

Rel-15 & 16 MCX Client/UE IOP Rel-13 & SIH C A

Rel-16 & 17 MCX Client/UE IOP with PCRF & eMBMS

Rel-18 MCX Client/UE with 5G ProSe (Sidelink) IOP
(Phase 2)

Rel-16 & 17 MCX Server IOP with Conformance Tested Servers

Rel-18 & 19 MCX Server |IOP with Conformance Tested

Rel-14 & 15 Server IOP with Conformance Tested Servers (Phase 2) Servers

Rel-14 MCPTT Client/UE Rel-20 MCX with Interworking Function (IWF) Interfaces for IOP
Field Trials (Best Effort)
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Rel-19 MCX with NTN support IOP
Rel-15 MCPTT Client/UE Field Trials on FTQ

Rel-18+ MCPTT Client/UE Field Trials on FTQ (with NTN)




Support Lab

Fidel Liberal, Professor, University of the Basque Country

Presentation on behalf of TCCA




Support Lab for Testing and
Certification

Certification Focus Forum Wednesday 17 June 2026
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Context

* Who?
* University of the Basque Country (EHU)
* Part of a bigger joint initiative
* RISE EHU MoU
* Why?
* Pushing towards Open, Interoperable and MC grade MCX ecosystems

* Troubleshoot MCX to-be-delivered promises and support loP/pre-certification activities

* As Carrier grade as possible

* We already had 4-5 4G 5G core but schedulers, slicing, MCX/5G Core behaviors very vendor
dependent

¢ H OW? Financiado por Plan de
- la Union Europea [ ;ﬁa R B ornouon Recuparacitn,

* NextGeneration EU funds NextGenerationEU S W Resiliencia
33




Where? A.K.A. the batcave for Mission Critical




Open Lab

* EHU motto “Eman ta Zabal Zazu”
* “Give and distribute (the fruit)” “Bear fruit and make it known”

* Clear EHU research agenda following 2/3 years

* But... not only....
* PPPP

* Public Private Partnership Program

* Collaborative physical + remote environment that allows researchers,
users and vendors to test, validate, and scale MCX technologies in
realistic conditions

35



What?

5G+ experimental platform designed to accelerate the
deployment and validation of mission-critical communication
services.

Fully controllable, carrier-grade 5G SA environment for
real-world testing and innovation.

High-performance 5G Core, advanced radio access, and
cloud-native service infrastructure (12 server 1TB RAM)
with CNF orchestrators and operable on-premises.

Deep visibility and control, allowing practitionersto
reprodL|J<ce field conditions, troubleshoot issues, and optimize
network.

Tailored specifically for mission-critical use cases,
supporting advanced QPP, end-to-end network slicing, and
deterministic networking capabilities such as TSN integration.

Interoperability across multi-vendor environments, facilitating
conformance testing and validation of open interfaces
aligned with 3GPP standards.

Integrated traffic generation, large-scale UE emulation,
satellite (NTN) scenarios, and comprehensive KPI
monitoring, enabling detailed performance analysis and
end-to-end validation under realistic and extreme conditions.




What”? Research topics

IEEE Ares

USE CASE 3 -NSSF -NEF -J\KJ‘

IMPACT Nossi] Nl Narf

INTO MCPTT 8

KPIs AND QOE Nausl | Namf !

OF CONGESTION
Py N2 N4

5 N
gjls L&_TESTBED .
Nudm T Naf

et = i 31 g pes 6 Cors e 5018, s o bl § s B

MCX MCX SERVICE

. Load Generator

2 e F e i ' Sy X1
USE GASE 1 = crisoLGG TESTBED shirarbisiss el
IMPACT INTO RAN
Single Cell M Research ARTICLE 20
MCS capability estimation per cell Analysis of Mission Critical Services Radio Access 15 s U gD
Network Capacity Limitations Over 56 e 11024
1
& - " Massive Attach
ﬁﬁ‘ Effect on PRACH
PDCCH congestion — r
Dynamic scheduling/SPS USE CASE 2 \_s%_‘ 2 .“,"‘:“ | 7% Massive CRISOI:%:E‘STBETDl )
SIGNALLING STORMDURING ™~ | N5 E
E MASSIVE GROUP CALL Requests
- Vv
Dedicated bearer/QoS flow
Multi UE z;et:pb sig'naf’ing st(?rm uta
1-1024 UE ell barring/massive shutdown
RF MCX MCX SER\ Impactinto core elements
. Load Generator ﬁ - Impact into RAN
i Effect into MCX KPIs
- [ 5|
e '~ O m
1 N5 2

USE CASE 4 = Ealealea g‘f?ﬁ:ﬁmﬁfi A Multi UE

CONGESTION handling ’ | A 1-1024 UE

Single Cell RF MCX

. Load Generator

Multi UE
1-1024 UE

RF|

(e)ACB
Other mitigation techniques

MCX MCX SERVICE
. Load Generator

..

e
Multi UEﬂ|

5
1-1024 UE

MCX MCX SERVICE

. Load Generator




Testing and pre-certification

* Deep expertise on different interoperability, conformance and field
q» trials testing and certification

Experts in Open Ecosystems

MCS TaaSting

* Unigue MCX Testing
as a Service

fe==] — ]

SNS
| A

i

« EHU active member in major MCX over 5G fora QTCCA .ﬁ@ 38

* R&D support and CI/CD integratior{\obdﬁons



Field of dreams
(1989) —again-

* “If you build it, they will come”

* Opento Everyone

More information:
fidel.liberal@ehu.eus

Coordinator of CRISOL testbed

VIN COSTNER

All his life, Ray Kinsella was searching for his dreams.
_ Thenone day his dreams came looking for him, .
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Performance Testing

Asif Hamidullah, Head of Certification — loT & Verticals, GCF
Pascal Bertrand, MCX Product Line Director, VIAVI Solutions

Presentation on behalf of TCCA




MCX Performance Testing GCF

MCPTT KPIs (Access Time, Mouth to Ear Latency, Call Entry Time, Voice Quality,

MCVideo KPIs (Transmit Time, Send to Receive Latency, Lip Sync Delay, etc.)

_ , _ , how well the
MCData KPIs (SDS Delivery Time, SDS Data Streaming Setup Time, etc.)

Data Throughput KPIs SerVICeS_ arg
Battery Life and Charging Performance performing in
UE Antenna Performance pre-defined

conditions

LTE eUTRAN ' No pass/fail

5G NR ' | criteria, but
absolute value
reporting for
benchmarking

Sidelink

USB Le.ve_rage
existing
Bluetooth standards
Peripherals where possible
(BGPP, GSMA,

CTIA, etc.)

To sign up to the MCS Performance Test Group, please contact:

Copyright GCF 2026 asif.hamidullah@globalcertificationforum.org
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GCF MCX Performance Testing KPl & KQIl Metrics

* GCF MCX Performance Testing Adhoc Group has
developed the Key Performance Indicators (KPI) and
Key Quality Indicators (KQI) for Mission Critical Services

e The document GCF-MCS PERF covers service level,
device level and network level performance metrics

* This published document is a reference document for
stakeholders (MCCOs, suppliers, test labs, etc.) when
establishing a performance test plan for device, network
or system level performance

* Performance testing involves capturing benchmark data
for each of the applicable KPlIs against the product under
test to allow the MCCO to evaluate, in comparison to the
amalgamated data of other products, how the product
under testis performing

* There is no pass/fail criteria for Performance Tests

* Performance Testing is Optional for GCF Certification,
but may be requested by the MCCO of their suppliers in

~ their contract tenders
Copyright GCF 2026
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GLOBAL CERTIFICATION FORUM

KQis and KFIs for MC 5 Performanca Testing

--------

@

Test Certify Connect
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MCX Performance Testing Deliverables & Timelines GCF

* The following deliverables are needed before MCX Performance Testing can be activated in

Certification:

(@cle;

GLOBAL CERTIFICATION FORUM
s ol KPS lor MGS Petormans Testing

---------

Publication of GCF-

MCS PERF in Q1 2026
Copyright GCF 2026

_E.GP Pt s Vorrenee lew crwneamue ) een

Recommendation

Industry Available
Test Specifications
|_f;

(=]

GCF-PI-011 SG NR Data Throughput

£

ﬂ GCF-P1-001-v3.9.0 Bamery Uife Measurement
/1

- GCF-PI1-010-V3.2.0 Pl - SG OTA Antenna NSA and SA for FR1
: GCF-P1-007-v3.6.0 LTE OTA antenna performance

T

- GCF-PI-012

Identification of Available Test
Specifications or development
of test specifications (Q2 & Q3

. _ 9v9V.9.7.139

GCF MCS Performance Item
capturing the full scope
published in GCF & MCSWS

N 5 B 1% A
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M CX Pe I‘fO 'm a N Ce RO a d m a p . Active . In Development . In Planning GCF

MCS System Performance MCS System Performance KPI & KQI
KPI & KQI Definitions V1 Definitions V2

MCS KPI & KQI Vetting @ MCS KPI & KQI V1 (cont) & V2 Vetting
ETSI Plugtest (2026) @ ETSI Plugtest (2027)

MCS Performance Test Specification Development @ SDO
(ETSI STQ Mobile, TCCA. Other?)

MCS Performance Test Specification Updates Maintenance (V2, V3...)

Performance

GCF MCS Performance Test Performance ltem V1

GCF MCS Performance Test Performance ltem V2

GCF 2026



MISSION CRITICAL & RAILWAY - -
VIiAVI

VIAVI| Solutions

Speaker: Pascal BERTRAND
VIAVI Solutions MCX Product Line Director
17/06/2026



GCF WG: Failure is Not an Option

Monitor your network to improve Quality of service and maintain System resilience

Qo
. 2024-2025: CF\
- TCCA and GCF managed a work group
to define MCX performance KQIls and «f,f::;::u,,n%
KPIs T —

= 2026:
-~ GCF V3.0.0 version published

— ETSI: New Stream G is defined into
MCX#10 Plugtests session

©2026 VIAVI Solutions Inc. 46



MCX#10 Plugtests: New Stream-G for Performance Testing

Objective is to check KQIs/KPls feasibility

- Test Solutions: Stream G: Performance Testing
— Drive Test
. . eows] nensys |
- Passive Monitoring i s
- (o] oriid
= Suppliers under KPI/KQI T
feasibility test : T i ;::m
3 GAS __["Wﬁllgi_tr,,,,ﬂrk_ S:t;;;ri'-wl:d:“:_l
- 3 Dispatchers NSRRI,
— 3 4G/5G networks
- 1 eMBMS
Var e T

©2026 VIAVI Solutions Inc. 47



MCX#10 Plugtests: Stream-G Monitored Interfaces by VIAVI

= What:

— Control plane:
= Call establishment duration (ETSI KPI 1,2,3,4)

» (Call establishment failure

= Call dropped

— User plane: MOS, Throughput, ...

— Application& Subscriber behavior
= Callout

= Border crossing

= How:

— Monitoring together RAN, Core and MCX

— Correlating E2E interfaces

©2026 VIAVI Solutions Inc. 48



MCX#10 Plugtests: Stream G Figures in a Nutshell

Number of checked MCX calls over the week

User Registration 1768
MCPTT Group call: 213
- Participant legs - 821 EVOIA Assime Visibility
MCPTT Private call 44
ﬂ o T Filtors £ - O LastZBoays - EHENERL) B poconark
MCDATA SDS One-to-one 54 &
Vishility » Services » Overdiew > Servioe Oversiew
MCDATA SDS group o7 o MCVidee call total S 0 MCPTTcalltatad © @ MCDsa Services Totad " ©
.
MCVideo 3 PP
- 3 257 111
am-
Tu-.-;t: Registration, Affiliatcon over lime e o MCDwta Service, MCPTT Call, MCVideo Calll ower time -]
- 1 g >
I % -\E. ﬁ E —_—
@ £ — .
‘ 4 L] ) 1..- 3 L L 3 Wil
)

©2026 VIAVI Solutions Inc. 49



MCX#10 Plugtests: Stream G in a Nutshell
Some KQIs/KPIs dashboard examples

= “RAN KPI1: Dedicated bearer setup success rate” _ MCPTT KQI5 Percelved voice quallty (MOS)

, . - - r—— yy—— - _.: e s

# TS ot @EE R (W) .
T & 1 | . — - -

q T - - - ) L - .- |

: 1 —

_f i - - = . - - - - - I T _ . —

I REG KPI1: Registration failure ratio ..
g MCData KQI A1: SDS"delivery. fallure rate.. . i g i oo -

e o s

©2026 VIAVI Solutions Inc.
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GCF : KQIs and KPIs for MCX Performance Testing

Next steps

Performance

2027

|

|

MCS System Performance KPIl & KQl |
Definitions V2 |

|

MCS KPI & KQI V1 (cont) & V2 Vetting @

= MCX#11 Plugtests in 2027:
- Increase the number of suppliers in Stream-G

— Increase the number of monitored interfaces:
ETSI Plugtest (2027)

MCS KP1 & KQI Vetting @ ETSI
Plugtest (2026)

MCS Performance Test Specification Development @ SDO (ETSI

STQ Mobile, TCCA. Other?) » Add LMR-MCX IWF, inter-MCX interfaces

= Improve the Core and RAN interfaces
recording

|

MCS System Performance KPI |
& KQl Definitions V1 |

|

|

|

Industrialise test methodology:

l - Develop performance test suite (deliverable)
with

GCF MCS Performance Test Performance ltem W2

I

I

|

I

| GCF MCS Performance Test Performance ltem V1
I

|

| = Tests scripts

I = Traffic model for lab testing
=  Expected KQI/KPI outputs

= Leverage lessons learnt from plugtest #10
©2026 VIAVI Solutions Inc. 51



Server-side Conformance Testing

Harald Ludwig, Technical Forum Chair, TCCA
Asif Hamidullah, Head of Certification — loT & Verticals, GCF

Presentation on behalf of TCCA




MCX Server Side Conformance Certification

— __"UEInterface" | ¢, 0l f

( Room Conformance

3GPP
\ Test Cases
ETSI TTF Include in scope
MCX
Ml:x S'Emr Client IF
IWF T:E:II: Submit test cases
\ ) Latest

Status:
Future Scope of atus

Certification A Server-Side
Work Item was
approved at

RANS in May 2026

Copyright GCF 2026

f

Resource
Funding for TTCN
or equi-valent
Test Script
developmentis
required

Discussions within
TCCA, GCF & ETSI
to identify options
for common
scripting language
ongoing

Test Platform

Interest being
shown by two
different Test
Equipment
Vendors

GCF

Test Certify Connect

Include in Sco

Can be achieved if
the TTCN3 and
Test Equipment
dependencies are
met



TCCA Stakeholder Workshop

* Dedicated GCF/TCCA Server-side Workshop

e 10 Sep 2026, Vienna, Austria ,
_ Server-side Workshop
« after TCCA CCBG meeting Pre-registration

* Bring together all Stakeholders

e GCF ETSI, 3GPP RANS5, TF160, Test Platform Vendors,
MCX Server vendors, RTOs, ACEs, ...

 Agree and commit how to implement,
verify, validate server-side test cases

* Pre-registration is open

Presentation on behalf of TCCA




Questions & Answers




2 :

4 N
CCA Certification Fairy Tales

—

Presentation on behalf of TCCA .. . . 56
WWW.critical-communications-world.com



Thank you

Advancing global critical communications for a safer, more connected world
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