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ETSI CTI – Centre for Testing and Interoperability
What CTI does

 CTI mission is to support the Technical Bodies (TBs) of 
ETSI/3GPP/OneM2M on the:
□ use of best practices for development of base standards
□ development of test specifications complementing base standards
□ validation of base standards (using real implementations)

 Our main support activities:
□ Plugtests  events
□ Test specifications development
□ Tools and Services:

• Management of ETSI software repositories used by TBs (e.g. Gitlab 
local instances, CI/CD scripts & pipelines), 

• ETSI utility tools used by TBs (e.g. Signature Checker, MEC sandbox)

□ European projects:
• Support of EURO3C, HarmoniQCI, TSL, …
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ETSI CTI – Centre for Testing and Interoperability
Plugtests  events

 3 main types of events:
o Interoperability testing events 
o Hackfest / Developer events 
o Hackathon 

 Open to all vendors implementing our standards:
□ members and non-members of ETSI

 Usually funded by the EC/EFTA or by ETSI.
 Main goal is the validation of base standards: 

o  A toolbox to develop and mature standards
o  Feedback loop (Change Requests) to relevant Technical Bodies

 Also testing and debugging are useful by-products:
o  Vendors validate their interpretation of standards and their implementation

 CTI responsible for the event in collaboration with other ETSI departments
 Promote technology and community
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ETSI CTI – Centre for Testing and Interoperability
Test specifications

CTI supports the Technical Bodies (TBs) of ETSI/3GPP/OneM2M on the 
development of test specifications complementing their base 
standards: 
 Testing methodologies and testing framework (based on ETSI TC 

MTS work), mainly:
□ Conformance testing 
□ Interoperability testing 

 Planning, development and validation of test specifications:
□ Possibly including reference software implementation(s) of the 

tests

 When needed, funding of test experts using the ETSI Testing Task 
Force (TTF) mechanism:
□ CTI manages the technical roadmap & budget allocation of TTFs. 

 CTI provides leadership for two Special Testing Task Forces, for:
o oneM2M conformance testing
o 3GPP conformance testing 5
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3GPP – The Mobile Broadband Standard
What is           ?

 3GPP unites 7 telecommunication standard development organizations (SDOs) 
providing their members with a stable environment to define the 3GPP system.

 3GPP produces Technical Reports (TRs) and Technical Specifications (TSs) defining 
cellular telecommunication technologies, including radio access, core network and 
service capabilities. 
 3GPP TSs provide a complete system description for mobile telecommunications.

 This system description is characterized by a number of standardized interfaces. It is not 
a description of a standardized deployment. 

 Five generations of cellular technologies are being standardized and/or maintained: 

 3GPP standard enables an interoperable, multi-vendor approach to deployment for 
mass market economies of scale.
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3GPP – The Mobile Broadband Standard
Eco-system

 The 3GPP Organizational Partners (OPs) = 7 SDOs 
from China, Europe, India, Japan, Korea and the 
United States.

 Participation in 3GPP by companies and 
organizations becoming Members of one of these  
7 OPs.

 Inputs on market requirements may come into 
3GPP via Market Representation Partners (MRP). 

 There is a lot of additional external liaison activity: 
SDOs, Industry bodies, projects…
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3GPP Organizational Partners 
(OPs)

850+ 
companies

3GPP Market Representation 
Partners (MRPs)

6G Projects

Liaisons in/out:

Certification Bodies

450  MHz  Alliance,  AISG, Bluetooth,  Broadband  Forum (BBF),  CableLabs,   
International  Special  Committee  on  Radio  Interference  (CISPR), CTIA, Digital  
Video  Broadcasting  (DVB)  Project,  Ecma , International,  Expert  Group  for  
Emergency  Access  (EGEA), Eurescom , COST 273, European  
Radiocommunications  Committee  (ERC), Fixed  Mobile  Convergence  
Alliance (FMCA),  GCF, Global  TD-LTE Initiative  (GTD), GPS Industry  Council,  
GSM Association,  HomeRF  Forum,  IDB  Forum,  IEEE, Internet  Engineering  Task 
Force (IETF), IrDA,  International  Multimedia  Telecomunications  
Consortium (IMTC), Internet  Streaming  Media  Alliance,  ISO-ITU expert  group,  
ISO MPEG  / JPEG, ITU-T SG2, JAIN tm  (Javatm  APIs  for  Integrated  Networks),  
The  Java  Community  Process (JCP), Liberty  Alliance  Project,  Metro  Ethernet  
Forum  (MEF), NENA,  NGMN (Next  Generation  Mobile  Networks),  oneM 2M, 
OMA (Open  Mobile  Alliance  ), Open  Networking  Foundation (ONF),  Open  IPTV 
Forum,  Object  Management  Group (OMG), PCS Type  Certification  Review  
Board (PTCRB), Portable  Computer  and  Communications  Association (PCCA), 
Presence  and  Availability  Management (PAM)  Forum,  RSA Laboratories,  SDR 
Forum,  Sun  Micro  Systems  Inc ., Steerco,  SyncML  Initiative,  Trusted  Computing  
Group (TCG), TeleManagement  Forum (TMF), TCCA, TIA /TR45 , TIA/TR47 , ITU, 
TV-anytime  Forum,  Voice  eXtensible  Mark -up  Language (VXML)  Forum,  Wi -Fi 
Alliance,  Wireless  Broadband  Alliance (WBA),  WLAN  Smart  Card  Consortium,  
Wireless  World  Research  Forum  (WWRF),  World  Wide  Web  Consortium (W 3C)

(Source : extract  from  https ://www .3gpp .org/about -3gpp/ 15-bodies -with -which -3gpp -has ) 
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3GPP – The Mobile Broadband Standard
Organisation structure

 3 Technical Specification Groups (TSGs)
 16 active Working Groups (WGs)

□ 15 Core WGs, and
□ 1 dedicated Test WG: RAN WG5 = RAN5

 Several 1000s of participants
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TSG RAN – Radio Access 
Network

RAN WG1 – Radio Layer 1 
(Physical Layer)

RAN WG2 – Radio Layer 2 
and Radio Layer 3 RRC

RAN WG3 – UTRAN/E-
UTRAN/NG-RAN Architecture 

and Related Network Interfaces

RAN WG4 – Radio 
Performance and Protocol 

Aspects

RAN WG5 – Mobile Terminal 
Conformance Testing

RAN AH1 – TSG RAN ITU-R 
Ad Hoc

TSG SA – Service and 
System Aspects

SA WG1 - Services

SA WG2 - System 
Architecture and Services

SA WG3 - Security and 
Privacy

SA WG4 - Multimedia 
Codecs, Systems and 

Services

SA WG5 - Management, 
Orchestration and Charging

SA WG6 - Application 
Enablement and Critical 

Communication Applications

TSG CT – Core Network 
and Terminals

CT WG1 - User Equipment - 
Core Network Protocols

CT WG3 - Interworking with 
External Networks & Policy 

and Charging Control

CT WG4 - Core Network 
Protocols

CT WG6 - Smart Card 
Application Aspects
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3GPP – The Mobile Broadband Standard
Inputs and outputs of Core WGs

 Inputs: The set of “contributions” or “tdocs”
 Outputs: The set of core TS/TR, describing the system for a given 3GPP 

Release
 The 3GPP “machinery”: the meetings & online tools, decision process
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The 3GPP machinery
(meetings, discussions, agreements, …)Inputs = Tdocs

Output = Set of core TSs/TRs

Data types files 
(ASN.1, XSD, JSON, YAML, …)

+
Core requirements (shall, should, …)
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3GPP – The Mobile Broadband Standard
Releases and Generations
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a.k.a.3G

2000 2002

Rel 99
Rel 4

Rel 5
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Rel 21
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2018 2020 2022 2024 2028 2030

1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033

2032 2034

Release: Rel 17
Rel 18

Rel 19
Rel 20

TBC
? ?

Year

Generation: UMTS
a.k.a.4G

2026
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RAN-CN
Interface

RAN-CN
Interface

RAN-CN
Interface

(e)LTE 
eNBgNBgNB

Inter-BS
Interface

Core

3GPP – RAN5
General scope
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RAN5
Develops conformance test specifications for the UE

(User Equipment)
Technology scope: 2G, 3G, 4G, 5G

RAN5_SIG sub-group RAN5_RF sub-group
Signalling protocol tests Radio Frequency (RF) tests

Uu radio interface (including NAS) for 
NR, E-UTRA, UTRA, GERAN

Radio Resource Management (RRM) 
tests

Gm interface for IMS, including profiles 
(e.g. GSMA IR.92/IR.94/NG.114)

Radio performance tests

Inter-RAT between 3GPP & non-3GPP 
radio technologies (CDMA2000, WLAN)

Mission Critical interfaces (MCX)

i/f: Uu, Gm, CSC-x, 
HTTP-x, SIP-x, 
MCPTT-x, …

The UE

3GPP Network

http://www.3gpp.org/specifications-groups/ran-plenary/ran5-mobile-terminal-conformance-testing
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3GPP – RAN5
Conformance testing
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RAN-CN
Interface

RAN-CN
Interface

RAN-CN
Interface

(e)LTE 
eNBgNBgNB

Inter-BS
Interface

Core
3GPP Network

i/f: Uu, Gm, CSC-x, 
HTTP-x, SIP-x, 
MCPTT-x, …

The UE = device

Conformance testing: involves connecting a device to a test system and 
operating a set of stringently defined tests. This ensures that a (single) 
product correctly implements the requirements laid down in a standard. 

Test system = 3GPP Network Simulator, 
a.k.a. System Simulator (SS)
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3GPP – RAN5
Test coverage
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RAN5_SIG

RAN5_RF

Core requirements being 
subject to UE conformance 
tests:

TSG = Technical Specification Group
WG = Working Group

TSG RAN – Radio Access 
Network

RAN WG1 – Radio Layer 1 
(Physical Layer)

RAN WG2 – Radio Layer 2 
and Radio Layer 3 RRC

RAN WG3 – UTRAN/E-
UTRAN/NG-RAN Architecture 

and Related Network Interfaces

RAN WG4 – Radio 
Performance and Protocol 

Aspects

RAN WG5 – Mobile Terminal 
Conformance Testing

RAN AH1 – TSG RAN ITU-R 
Ad Hoc

TSG SA – Service and 
System Aspects

SA WG1 - Services

SA WG2 - System 
Architecture and Services

SA WG3 - Security and 
Privacy

SA WG4 - Multimedia 
Codecs, Systems and 

Services

SA WG5 - Management, 
Orchestration and Charging

SA WG6 - Application 
Enablement and Critical 

Communication Applications

TSG CT – Core Network 
and Terminals

CT WG1 - User Equipment - 
Core Network Protocols

CT WG3 - Interworking with 
External Networks & Policy 

and Charging Control

CT WG4 - Core Network 
Protocols

CT WG6 - Smart Card 
Application Aspects
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TPs grouping in TC

TC specification
details

Core requirements
(shall, should, …)

selection

3GPP – RAN5
Inputs and outputs of Test WG
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The RAN5 machinery
(meetings, discussions, agreements, …)

Inputs = Set of core TSs

RAN5

Data types files 
(ASN.1, XSD, JSON, YAML, …)

+

Output = Set of test TSs
But not only…

Test
Work Item

Set of
Test Purposes

(TPs)

Set of
Test Cases

(TCs)
Core 

features
selection

TPs grouping in TC

TC specification
details

Core requirements
(shall, should, …)

selection
Test

Work Item

Set of
Test Purposes

(TPs)

Set of
Test Cases

(TCs)

Feature X

Feature 1

…

TCs added 
into 

test TSs
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3GPP – RAN5
Inputs and outputs of Test WG

 Test Work Item (WI): 1-to-1 match with a Core Work Item (WI), created upon Core WI 
completion. Industry interest based.

 Core requirements (“shall”, “should”, …) extracted from 3GPP core specifications and 
turned into Test Purposes (TPs). 

 TPs grouped into Test Cases (TCs), then specify details of each TC in prose. 

15

But not only…
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3GPP – RAN5
Reference software implementation of test cases

 RAN5 provides also to the industry a formal & standardised software 
implementation of the RAN5 protocol test cases (TCs). 

 Reference software implementation developed in TTCN-3 language. 
 RAN5 delegated the task of transferring RAN5 protocol TCs from prose to 

TTCN-3 code to a 3GPP Testing Task Force: Task Force 160 (TF160). 
□ RAN5 acts as a Steering Committee, coordinating & providing guidance to TF160 

on the priorities in the implementation of test cases in TTCN-3. 
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RAN5

TC prose specification

TF160

3GPP test specs
e.g. TS 38.523-1 + 

38.523-2

TTCN files3GPP core specs
e.g. TS 38.331

TC TTCN implementation
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3GPP – TF160
Project structure (2026)

provides:
 Project management services: an ETSI CTI staff appointed as 

TF160 leader,
 Hosting services: IT, administrative matters, offices.
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UE/Chipset Vendors TE Vendors Others
seconded from 3GPP member companies

Logistics

Adare
CATT

Funders Project members

 Multi-site collaborative project,
 In 2026: 22 protocol & testing experts based in China, 

France, Germany, India, Spain, UK.
 Online work with 3-monthly physical work sessions at 

ETSI premises.
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3GPP – TF160
Project tasks
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1

1

2

2

3

3
4

1. Specify the test architecture(s) and test model(s) required to be able to 
implement the RAN5 protocol conformance test cases of different 
technologies. 

2. Specify a 3GPP standardized system interface, used to control the System 
Simulator, and built around a modelling of the 3GPP protocol stacks and test 
cases needs. 

3. Develop and maintain: 
□ a reference SW implementation of the protocol test cases, 
□ in TTCN-3 language. 

4. Deliver the test cases TTCN-3 source code to the community
□ via regular deliveries (2-/3-monthly),
□ publicly available as a 3GPP deliverable. 
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3GPP – TF160
TTCN-3 = Testing and Test Control Notation version 3

TTCN-3 is:
 a textual programming language specifically designed for testing, i.e. to formally code test cases & test suites.
 a standardized language, designed by ETSI and officially recognized by ITU-T (as part of its Z.160 series of Recommendations).

The TTCN-3 standard is:
 developed and maintained by ETSI TC MTS (Technical Committee on Methods for Testing and Specification).
 a multi-part specification publicly available (free of charge) on the ETSI TTCN-3 website.

TTCN-3 language natively includes:
 A well-defined static and operational semantics. 
 Strongly typed language: prevents ambiguity in test specifications.
 A powerful built-in matching mechanism and matching expressions.
 Test verdict calculation and assignment.
 Concurrency support: handles parallel test components and distributed systems, with message-based communications.
 Modular & re-usable: supports test components, functions, and templates.
 Abstract: Tests written at a high level, independent of execution environment.
 Support for timers.
 Ability to import and directly use external data type definitions: ASN.1, XML, JSON.

TTCN-3 tool eco-system:
 Both proprietary and open-source TTCN-3 compilers, interpreters, quality checkers available. 
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https://ttcn-3.etsi.org/index.php/downloads/standards
https://ttcn-3.etsi.org/index.php/downloads/standards
https://ttcn-3.etsi.org/index.php/downloads/standards
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3GPP – TF160
TTCN-3 test architecture and test model, e.g. 5G System
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TTCN-3 code: SW
LTE RRC/EPC +
NR RRC/5GC +
IMS 
Network emulation

SS: SW+HW
IP + 
LTE L1/L2 + 
NR L1/L2

RF cable or OTA

IP PTC

NAS EMU EUTRA

System
Simulator

EUTRA_PTC

IP_SOCKUt IPsec_CTRLIP_CTRL

IP_SOCKIPsec_CTRLIP_CTRL

IMS PTC
IMS_CTRL

IMS_CTRLIMS_Server IMS_Client

IMS_Server IMS_Client

eNB

EUTRA

IP stack

DRB MUX

MTC

IP
CA

N

IPCAN

E_SRB

SYS_SRB

NASCTRL

NASCTRL

SRB

SRB

SYSIND

E_SYSIND

SYS

E_SYS

Ut

EU
TR

A_
CT

RL

IP

UT

PTC_Ut

DRB

E_DRB

NR5G_PTC

N
R5

G_
CT

RL

IP

EU
TR

AN
R5G

e/nPDCP
RLC

MAC
PHY

gNB

NR

e/nPDCP
RLC

MAC
PHY

nPDCP
RLC

MAC
PHY

nPDCP
RLC

MAC
PHY

user plane user plane control planecontrol plane

“XX-Interface”

SDAP

system interface

MTC: Master Test Component
PTC: Parallel Test Component



© ETSI 2026. All rights reserved.

3GPP – TF160
3GPP standardized TTCN-3 system interface, e.g. LTE

Control Plane

RRC/NAS
codec

NAS
Security
(per UE)

Test case (TTCN-3)

SRB port

PDCP
RRC Security (per RB)

RLC
AM TM

DCCH DCCH CCCH

SRB_COMMON_REQ

SRB_COMMON_IND

SRB2:
NAS
only

SRB1:
RRC   only
RRC+ NAS,
NAS   only

MAC
C-RNTI

CcchDcchDtchConf ig

RachProcedureConf ig

PcchConf ig

BcchConf ig

StaticCellInfo

PhysicalLayerConf igDL

PhysicalLayerConf igUL

ReferencePower

CCCH/DCCH/DTCH 
CTRL

RACH 
CTRL

PCCH 
CTRL

BCCH 
CTRL

Logical Channels LCID=2 LCID=1 LCID=0

PHY

User Plane

SYS port

PagingTrigger

Ce
llC

on
fig

Re
qu

es
t

SpsConfig

Security

DRB port

SRB1SRB2 SRB0 DRBRRC
(below RRC)

SYSTEM_CTRL_REQ

SYSTEM_CTRL_CNF

PBCH/PCFICH/PHICH/PDCCH/PDSCH
PRACH/PUCCH/PUSCH

MAC Conf ig
RB-Mapping

RLC Conf ig

PDCP Conf ig

NASCTRL port

NAS_CTRL_REQ NAS_CTRL_CNF

NAsCount

L1MacIndCtrl

SYSIND port

EnquireTiming

SystemIndication

SYSTEM_IND

SystemIndication

NAS Emulation
(TTCN-3)

SRB port

SRB0:
RRC
only

PDCP
Ciphering/ROHC

RLC
AM/UM/TM

DTCH

DRB_COMMON_REQ

DRB_COMMON_IND

RRC_PDU_REQ/RRC_PDU_IND

PdcchOrder
L1_TestMode

CellAttenuation

system 
interface

TTCN-3 domain

SS domain
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3GPP – TF160 
Reference software implementation

TF160

3GPP test specs
e.g. TS 38.523-1 + 

38.523-2

TTCN files

TC TTCN implementation

TC TTCN implementation
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3GPP – TF160 + RAN5
RAN5 verification of a TTCN-3 test case

 RAN5 verification: TTCN executed on a System Simulator (SS), against a real 3GPP 
device implementation (i.e. intended to be used in real deployments). 
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Test Environment

Draft TTCN files
(iWD)

System Simulator

TTCN 
compilation

PA
SS TTCN 

Change 
Request

+
SS
Pass
Log

Prose 
Change 
Request

+

3GPP device 
under test

FR1: RF cable,
FR2: OTA chamber

TTCN
executable

RAN5

TC prose specification

TF160

TC TTCN implementation

3GPP test specs
e.g. TS 38.523-1 + 

38.523-2

Draft TTCN files
(iWD)

3GPP core specs
e.g. TS 38.331

TC TTCN verification

TF160
+

RAN5

Formal TTCN files
e.g. TS 38.523-3
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3GPP – TF160
Development status

Developed and actively maintaining over 30 test suites (~7000 test cases), 
for:
 3G UTRA/NAS: R99, HSPA, HSPA Evolution, …

 4G E-UTRA/EPC: LTE, LTE-Advanced, LTE-A-Pro, LAA, V2X, …
 4G IMS: VoLTE, ViLTE, SRVCC, VoWiFi, IMS eCall, IMS RTT … 
 4G IoT: NB-IoT, LTE-M(CatM1/M2), NB-IoT NTN,

 5G: EN-DC, NR/5GC, V2X, Slicing, Private NW, (e)RedCap, NR NTN, …
 5G IMS: VoNR, IMS eCall, IMS RTT, … 

 4G/5G Mission Critical: MCPTT, MCVideo, MCData, 
 3G/4G/5G Positioning: GPS, Galileo, Beidou, GLONASS, …

24

R99
(Rel-3)

Rel-18

UMTS
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3GPP – RAN5 conformance test cases
Areas of usage

1. Certification
 Product certification: The process of assessing that a certain product meets qualification 

criteria stipulated in contracts, regulations, or specifications.
□ In the context of this presentation: Product = Device implementing 3GPP technology(ies)

 3 main categories of device certification regimes:
□ Regulatory certification (type approval)

• Certification required to be allowed to market the device in a country / region
• Usually, regulations focused on achieving requirements regarding health & safety, electromagnetic 

compatibility (EMC), electrical safety, the use of radio frequencies. 

□ Industry certification
• Usually related to a particular (standardised) technology, 
• Usually “voluntary” and serves as quality stamp of the device in terms of functionality and interoperability.

□ Private certification
• Each Mobile Network Operator (MNO) may develop their own set of carrier acceptance test cases
• Tuned to their specific network configuration(s) and network parameter settings. 
• May be required in order to be sold via the MNO channels.

25
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3GPP – RAN5 conformance test cases
Industry certification – 3GPP device

26

TTCN
executable

 2 international organisations provide a 3GPP device certification 
scheme: 

                              = Global Certification Forum

                              = administered by CTIA Certification

 GCF & CTIA are Market Representation Partners of 3GPP and 
recognized as the certification bodies for the 3GPP devices. 

 GCF & PTCRB use validated 3GPP Protocol Conformance Test 
Platforms in their certification regime. 

 GCF data: 
□ In 2025 GCF certified a total of 674 devices from 106 manufacturers.
□ Device types certified: 

• smartphones, wireless modules, automotive devices, connected tablets, 
feature phones, dongles, wearables, fixed wireless access (FWA) devices, 
IoT chipsets, … Source: GCF website
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3GPP – RAN5 conformance test cases
Areas of usage

2. Pre-certification testing
 Using same Test Platforms as used for GCF/PTCRB certification, but in-house.

3. R&D testing
 Used by e.g. 3GPP chipset/UE vendors.

 Using same Test Platforms as used for GCF/PTCRB certification, but in-house.

 Or, using RAN5 TTCN-3 code (& associated TTCN-3 compiler) + an open-source 
3GPP 5G NR protocol stack on top of commodity hardware.

 Or, in a pure software environment: 
□ E.g. with emulated PHY layer
□ Or at the IP level for some core network features (e.g. MCX).

…
27
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3GPP / RAN5 / TF160
What’s next?

28

Short term:
 RAN5: 

□ Specify the 3GPP Release 19 (Rel-19) conformance test cases. 

 TF160 
□ Upgrading code base to integrate the new & updated data type files of the recently ‘frozen’ 3GPP Release 19 (Rel-19).
□ Start test model(s) design to support Rel-19 conformance test cases, followed by TTCN-3 implementation. 

3GPP Release 21 (5G-Advanced and 6G) 

• 5G-A/6G Package Approval: Mar 2027

• Stage-1 freeze : Mar 2027

• Stage-2 freeze : Mar 2028 (>=80%); June 2028 (100%)

• Stage-3 freeze : Dec 2028

• ASN.1/OpenAPI freeze: Mar 2029
Source: RP-260039

Middle/long term:
 3GPP: 

□ 6G study ongoing in Core Working Groups (WGs)
□ Pre-requisites on testability and testing (TR 38.914): 

• Conformance requirements shall be defined for 6G on all deployment bands.

• Features/components of 6G shall be designed in such a way that it is feasible to define test 
specifications for these features/components for both UE and BS on all deployment bands.

 RAN5 + TF160
□ Based on Core WGs progress, to study and streamline the testing and conformance 

requirement frameworks and principles.
□ Review current processes (“machinery”), from Test Work Item creation to reference 

software delivery, identify & implement improvements.  



Follow us on: 
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Thank you for 
your attention

https://www.linkedin.com/company/etsi?trk=biz-companies-cym
https://www.youtube.com/user/ETSIstandards
https://x.com/ETSI_STANDARDS
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