5G CORE NETWORK DIAGRAM

5G Core NeTwoRrk DIAGRAM: UNDERSTANDING THE BACKBONE OF NEXT-GEN CONNECTIVITY

5G CORE NETWORK DIAGRAM IS A FUNDAMENTAL CONCEPT WHEN DIVING INTO THE ARCHITECTURE OF MODERN
TELECOMMUNICATIONS. AS THE WORLD RAPIDLY ADOPTS 5G TECHNOLOGY, UNDERSTANDING HOW THE CORE NET\¥ORK
FUNCTIONS AND INTEGRATES WITH OTHER NETWORK ELEMENTS BECOMES ESSENTIAL FOR PROFESSIONALS, ENTHUSIASTS, AND
BUSINESSES ALIKE. THE 5G CORE NETWORK IS NOT JUST AN UPGRADE FROM PREVIOUS GENERATIONS; IT REPRESENTS A PARADIGM
SHIFT IN HOW CONNECTIVITY, DATA HANDLING, AND SERVICE DELIVERY ARE MANAGED. THIS ARTICLE EXPLORES THE
COMPONENTS, ARCHITECTURE, AND SIGNIFICANCE OF THE 5G CORE NETWORK DIAGRAM, PROVIDING CLEAR INSIGHTS INTO ITS
ROLE IN SHAPING FUTURE COMMUNICATIONS.

WHAT Is A 5G Core NETWORK DIAGRAM?

ATITS CORE, A 5G CORE NETWORK DIAGRAM VISUALLY DEPICTS THE VARIOUS COMPONENTS AND THEIR INTERACTIONS WITHIN
THE 5G CORE INFRASTRUCTURE. UNLIKE LEGACY NETWORKS, THE 5G CORE IS DESIGNED WITH CLOUD-NATIVE PRINCIPLES,
EMPHASIZING FLEXIBILITY, SCALABILITY, AND SERVICE-BASED ARCHITECTURE (SBA) THE DIAGRAM SERVES AS A BLUEPRINT,
ILLUSTRATING HOW DIFFERENT NETWORK FUNCTIONS INTERCONNECT TO DELIVER HIGH-SPEED, LOW-LATENCY, AND RELIABLE
COMMUNICATION SERVICES.

THE DIAGRAM TYPICALLY INCLUDES ELEMENTS SUCH AS ACCESS AND MOBILITY MANAGEMENT FUNCTION (AMF), SESSION
MANAGEMENT FUNCTION (SMF), User PLANE FuncTion (UPF), NeTwork ReposiTorY FUNCTION (NRF), AND MORE. EACH OF
THESE PLAYS A SPECIFIC ROLE, CONTRIBUTING TO THE OVERALL EFFICIENCY AND PERFORMANCE OF THE 5G NETWORK.

Key CoMPONENTS IN A §G Core NETWORK DIAGRAM

(UNDERSTANDING THE INDIVIDUAL COMPONENTS WITHIN THE 5G CORE NETWORK DIAGRAM IS CRUCIAL FOR GRASPING HOW THE
SYSTEM OPERATES. HERE’S A CLOSER LOOK AT SOME ESSENTIAL ELEMENTS:

1. Access AND MoBILITY MANAGEMENT FUNcTIoN (AMF)

AMF IS RESPONSIBLE FOR HANDLING CONNECTION AND MOBILITY MANAGEMENT TASKS. |T MANAGES USER EQUIPMENT
REGISTRATION, AUTHENTICATION, AND MOBILITY, ENSURING THAT DEVICES REMAIN CONNECTED WHILE MOVING ACROSS DIFFERENT
CELLS OR REGIONS. IN THE 5G CORE NETWORK DIAGRAM, AMF INTERACTS CLOSELY WITH OTHER FUNCTIONS TO MAINTAIN
SEAMLESS CONNECTIVITY.

2. SEssION MANAGEMENT FUNCTION (SMF)

SMF OVERSEES SESSION ESTABLISHMENT, MODIFICATION, AND RELEASE. THIS FUNCTION MANAGES |P ADDRESS ALLOCATION,
POLICY ENFORCEMENT, AND ROUTING DECISIONS, COORDINATING WITH THE USER PLANE TO ENSURE DATA FLOWS CORRECTLY.
THE SMF PLAYS A VITAL ROLE IN DELIVERING CONSISTENT USER EXPERIENCES, ESPECIALLY WHEN TRANSITIONING BET\WEEN
DIFFERENT NETWORK SLICES OR SERVICES.

3. User PLaANE FuncTion (UPF)

ACTING AS THE DATA FORW ARDING ELEMENT, UPF HANDLES THE ACTUAL USER DATA TRAFFIC. |T SEPARATES THE CONTROL
PLANE FROM THE USER PLANE, ALLOWING FOR MORE FLEXIBLE AND EFFICIENT DATA ROUTING. UPF’s PLACEMENT IN THE NETWORK



CAN BE OPTIMIZED FOR PERFORMANCE, SUCH AS DEPLOYING IT CLOSER TO THE EDGE FOR ULTRA-LOW LATENCY APPLICATIONS.

4. NeTwork ReposiTory FuncTioN (NRF)

NRF MAINTAINS A CENTRALIZED REPOSITORY OF ALL AVAILABLE NETWORK FUNCTIONS AND THEIR PROFILES. |T ENABLES SERVICE
DISCOVERY AND REGISTRATION, FACILITATING THE DYNAMIC INTERACTION BETWEEN VARIOUS COMPONENTS WITHIN THE 5G core
NET\W ORK.

5. AUTHENTICATION SErRVER FuncTION (AUSF)

AUSF IS DEDICATED TO SECURITY, HANDLING USER AUTHENTICATION PROCESSES. |IT WORKS CLOSELY WITH THE UNIFIED DATA
MANAGEMENT (UDM) FUNCTION TO VERIFY SUBSCRIBER CREDENTIALS AND ENFORCE SECURITY POLICIES.

ExPLORING THE 5G Core NETWORK ARCHITECTURE

THE 5G CORE NETWORK DIAGRAM REPRESENTS A SERVICE-BASED ARCHITECTURE (SBA), WHICH IS A SIGNIFICANT DEPARTURE
FROM THE MORE RIGID, HARDW ARE-CENTRIC APPROACHES OF 4G. SBA IS DESIGNED AROUND MODULAR NETWORK FUNCTIONS
THAT COMMUNICATE VIA STANDARDIZED AP|S, ALLOWING OPERATORS TO DEPLOY, UPDATE, OR SCALE SERVICES
INDEPENDENTLY.

ServICE-BAseD ARCHITECTURE (SBA)

IN THIS ARCHITECTURE, EACH NETWORK FUNCTION EXPOSES ITS CAPABILITIES AS SERVICES ACCESSIBLE TO OTHER FUNCTIONS.
THIS DECOUPLING IMPROVES FLEXIBILITY AND ACCELERATES INNOVATION. FOR EXAMPLE, NEW SERVICES LIKE ENHANCED MOBILE
BROADBAND (EMBB), MASSIVE MACHINE-TYPE COMMUNICATIONS (MMTC), AND ULTRA-RELIABLE LOW-LATENCY
coMMUNICATIONS (URLLC) CAN BE SUPPORTED WITHOUT OVERHAULING THE ENTIRE NETWORK.

ConTroL PLANE AND User PLANE SEPARATION

ONE OF THE HALLMARK FEATURES SHOWN IN A 5G CORE NETWORK DIAGRAM IS THE CLEAR SEPARATION OF THE CONTROL PLANE
AND USER PLANE FUNCTIONS. THIS SEPARATION ALLOWS THE CONTROL LOGIC (SIGNALING, SESSION MANAGEMENT) TO EVOLVE
INDEPENDENTLY FROM THE USER DATA HANDLING, OPTIMIZING NET W ORK PERFORMANCE AND RESOURCE UTILIZATION.

NETWORK SLICING

5G INTRODUCES THE CONCEPT OF NETWORK SLICING, WHERE MULTIPLE VIRTUAL NETWORKS OPERATE ON THE SAME PHYSICAL
INFRASTRUCTURE, EACH TAILORED FOR SPECIFIC USE CASES OR CUSTOMERS. THE 5G CORE NETWORK DIAGRAM OFTEN
ILLUSTRATES HOW SLICES ARE MANAGED AND ORCHESTRATED, PROVIDING DEDICATED RESOURCES AND POLICIES PER SLICE,
WHETHER FOR |0T DEVICES, EMERGENCY SERVICES, OR HIGH-SPEED MOBILE USERS.

How To REaD A 5G Core NETWORK DIAGRAM EFFECTIVELY

INTERPRETING A 5G CORE NETWORK DIAGRAM REQUIRES UNDERSTANDING THE SYMBOLS, CONNECTIONS, AND FLOW OF DATA AND
CONTROL MESSAGES. HERE ARE SOME TIPS TO HELP:



o [DENTIFY THE PLANES; LOOK FOR CLEAR DISTINCTIONS BETWEEN THE CONTROL PLANE (SIGNALING AND MANAGEMENT) AND
THE USER PLANE (DATA FORWARDING).

o TRACE THE NETWORK FUNCTIONS: FOLLOW HOW EACH NETWORK FUNCTION IS CONNECTED, NOTING WHICH ONES
INTERACT FREQUENTLY.

® SPOT SERVICE-BASED INTERFACES: UNDERSTAND THAT MANY CONNECTIONS REPRESENT API| CALLS RATHER THAN
TRADITIONAL POINT-TO-POINT LINKS.

¢ NoTe THE EDGE COMPONENTS: PAY ATTENTION TO WHERE UPF OR OTHER EDGE FUNCTIONS ARE PLACED, AS THIS
IMPACTS LATENCY AND THROUGHPUT.

UNDERSTANDING THESE ASPECTS HELPS NETWORK ENGINEERS TROUBLESHOOT, OPTIMIZE, AND INNOVATE WITHIN 5G
DEPLOYMENTS.

THE RoLE oF VIRTUALIZATION AND CLoUD-NATIVE TECHNOLOGIES

A 5G CORE NETWORK DIAGRAM OFTEN HIGHLIGHTS THE SHIFT TO VIRTUALIZATION AND CLOUD-NATIVE DESIGN PRINCIPLES.
INSTEAD OF RELYING ON DEDICATED HARDW ARE, MANY NETWORK FUNCTIONS ARE IMPLEMENTED AS SOFTW ARE RUNNING IN
VIRTUAL MACHINES OR CONTAINERS.

THIS TRANSFORMATION ENABLES:

SCALABILITY: RESOURCES CAN BE DYNAMICALLY ALLOCATED BASED ON DEMAND.

o FLEXIBILITY: OPERATORS CAN DEPLOY NEW SERVICES RAPIDLY WITHOUT PHYSICAL INSTALLATIONS.

CosT EFFICIENCY: REDUCES THE NEED FOR SPECIALIZED HARDWARE AND ALLOWS BETTER RESOURCE UTILIZATION.

RESILIENCE: CLOUD-NATIVE SETUPS OFTEN INCLUDE REDUNDANCY AND FAILOVER MECHANISMS TO IMPROVE UPTIME.

THIS EVOLUTION IS A KEY REASON WHY THE 5G CORE NETWORK DIAGRAM LOOKS MARKEDLY DIFFERENT FROM DIAGRAMS OF
PREVIOUS MOBILE GENERATIONS.

ReAL-\W/ ORLD APPLICATIONS AND IMPLICATIONS

THE ARCHITECTURE REPRESENTED BY THE 5G CORE NETWORK DIAGRAM ENABLES VARIOUS APPLICATIONS THAT WERE
CHALLENGING OR IMPOSSIBLE WITH PAST NETWORKS. SOME EXAMPLES INCLUDE:

ENHANCED MogiLe BRoapeanp (EMBB)

W/ ITH FASTER SPEEDS AND HIGHER CAPACITY, MOBILE USERS CAN ENJOY ULTRA-HIGH-DEFINITION STREAMING, VIRTUAL REALITY,
AND SEAMLESS VIDEO CONFERENCING.



MassIVE INTERNET OF THINGS (MIOT)

THE CORE NETWORK SUPPORTS BILLIONS OF CONNECTED DEVICES, FROM SMART METERS TO INDUSTRIAL SENSORS, BY
EFFICIENTLY MANAGING SIGNALING AND DATA FLOW.

ULTRA-RELIABLE Low-LATENCY CoMmMunicaTIONs (URLLC)

CRITICAL APPLICATIONS LIKE AUTONOMOUS VEHICLES, REMOTE SURGERY, AND SMART GRIDS RELY ON THE LOW LATENCY AND
HIGH RELIABILITY FACILITATED BY THE 5G CORE NETWORK.

PrIVATE NETWORKS AND NETWORK SLICING

BUSINESSES CAN DEPLOY PRIVATE 5G NETWORKS WITH CUSTOMIZED SLICES, ISOLATING TRAFFIC AND APPLYING SPECIFIC
POLICIES TO MEET THEIR OPERATIONAL NEEDS.

CHALLENGES IN DESIGNING AND IMPLEMENTING THE 5G Core NETWORK

WHILE THE 5G CORE NETWORK DIAGRAM PROVIDES A CLEAR OVERVIEW, BUILDING AND OPERATING SUCH A NET\WORK COMES
WITH CHALLENGES:

® INTEROPERABILITY: ENSURING THAT DIFFERENT VENDORS’ NETWORK FUNCTIONS COMMUNICATE SEAMLESSLY.

SECURITY: PROTECTING THE EXPANDED ATTACK SURFACE INHERENT IN A SOFT\WARE-DRIVEN, OPEN ARCHITECTURE.

COMPLEXITY: MANAGING THE DYNAMIC ORCHESTRATION OF NUMEROUS MICROSERVICES AND SLICES.

LATENCY MANAGEMENT: STRATEGICALLY PLACING UPF AND OTHER FUNCTIONS TO MINIMIZE DELAYS.

ADDRESSING THESE REQUIRES CAREFUL PLANNING, ROBUST STANDARDS, AND ONGOING INNOVATION.

FUTURE TRENDS IMPACTING THE 5G Core NETWORK DIAGRAM

As 5G CONTINUES TO EVOLVE, THE CORE NETWORK DIAGRAM WILL ALSO CHANGE, REFLECTING NEW TECHNOLOGIES AND
DEMANDS.

INTEGRATION WITH Al AND AUTOMATION

ARTIFICIAL INTELLIGENCE WILL PLAY A LARGER ROLE IN MANAGING NET\WORK RESOURCES, PREDICTING FAULTS, AND OPTIMIZING
PERFORMANCE DYNAMICALLY.

ExpANSION TO 5G-ADVANCED AND BEYOND



FUTURE VERSIONS OF 5G WILL INTRODUCE ENHANCEMENTS IN SPEED, CAPACITY, AND ENERGY EFFICIENCY, REQUIRING UPDATES TO
THE CORE NET\WORK ARCHITECTURE.

Epce COMPUTING SYNERGY

THE CORE NETWORK WILL INCREASINGLY COLLABORATE WITH MULTI-ACCESS EDGE COMPUTING (MEC) PLATFORMS, PUSHING
PROCESSING CLOSER TO USERS AND DEVICES.

EXPLORING A 5G CORE NETWORK DIAGRAM TODAY OFFERS A GLIMPSE INTO A HIGHLY CONNECTED, INTELLIGENT FUTURE \WHERE
COMMUNICATION INFRASTRUCTURE IS MORE ADAPTABLE AND POWERFUL THAN EVER BEFORE. W/HETHER YOU'RE A NETWORK
PROFESSIONAL OR SIMPLY CURIOUS ABOUT HOW 5G WORKS UNDER THE HOOD, UNDERSTANDING THIS DIAGRAM IS A KEY STEP
TOWARD APPRECIATING THE TECHNOLOGY SHAPING TOMORROW’S DIGITAL LANDSCAPE.

FREQUENTLY ASKeED QUESTIONS

WHAT IS A 5G CORE NETWORK DIAGRAM?

A 5G CORE NETWORK DIAGRAM IS A VISUAL REPRESENTATION OF THE ARCHITECTURE AND COMPONENTS OF THE 5G CORE
NETWORK, ILLUSTRATING HOW DIFFERENT NET\WORK FUNCTIONS AND ELEMENTS INTERACT TO PROVIDE 5G SERVICES.

\WHAT ARE THE MAIN COMPONENTS SHOWN IN A 5G CORE NETWORK DIAGRAM?

THE MAIN COMPONENTS TYPICALLY INCLUDE THE ACCESS AND MOBILITY MANAGEMENT FUNCTION (AMF), SESSION
MANAGEMENT FUNCTION (SMF), User PLANE FuncTion (UPF), AUTHENTICATION SErVER FUNCTION (AUSF), NETWORK
Stice SeLecTioN FUuNcTIoN (NSSF), anp PoLicy ConTroL FuncTIion (PCF), AMONG OTHERS.

How DoEs THE 5G CORE NETWORK DIFFER FROM THE 4G CORE NETWORK IN THE
DIAGRAM?P

THe 5G CORE NETWORK DIAGRAM ILLUSTRATES A SERVICE-BASED ARCHITECTURE WITH MODULAR NETWORK FUNCTIONS THAT
COMMUNICATE VIA STANDARDIZED APIs, UNLIKE THE 4G EPC WHICH IS MORE HARDW ARE-CENTRIC AND MONOLITHIC. 5G ALSO
SUPPORTS NETWORK SLICING AND EDGE COMPUTING.

\WHAT RoOLE DOES THE UsER PLANE FUNCTION (UPF) PLAY IN THE 5G CORE NETWORK
DIAGRAM?

THE UPF IS RESPONSIBLE FOR PACKET ROUTING AND FORW ARDING, ACTING AS THE DATA PLANE ANCHOR POINT IN THE 5G core
NET\WORK, ENABLING EFFICIENT DATA TRANSMISSION BETWEEN THE USER EQUIPMENT AND EXTERNAL DATA NET\WORKS.

\W/HY IS NETWORK SLICING REPRESENTED IN THE 5G CORE NETWORK DIAGRAM
IMPORTANT?

NETWORK SLICING ALLOWS THE 5G CORE NETWORK TO CREATE MULTIPLE VIRTUAL NETWORKS ON A SHARED PHYSICAL
INFRASTRUCTURE, EACH TAILORED FOR SPECIFIC USE CASES OR SERVICES, IMPROVING FLEXIBILITY AND RESOURCE UTILIZATION.

How IS SECURITY DEPICTED IN A 5G CORE NETWORK DIAGRAM?

SECURITY COMPONENTS SUCH AS THE AUTHENTICATION ServVER FUuNCTION (AUSF) AND SECURITY EDGE PROTECTION PROXY
(SEPP) ARE SHOWN TO HANDLE AUTHENTICATION, AUTHORIZATION, AND SECURE COMMUNICATION BETWEEN NETWORK
FUNCTIONS AND EXTERNAL NET\WORKS.



\WHAT PROTOCOLS ARE COMMONLY INDICATED IN A 5G CORE NETWORK DIAGRAM?

COMMON PROTOCOLS INCLUDE HT TP/2 FOR SERVICE-BASED INTERFACES, N2 AND N3 INTERFACES FOR CONTROL AND USER
PLANE CONNECTIONS, AND PFCP (PAckeT ForwARDING CONTROL PROTOCOL) FOR COMMUNICATION BETWEEN CONTROL AND
USER PLANE FUNCTIONS.

CAN THE 5G CORE NETWORK DIAGRAM ILLUSTRATE EDGE COMPUTING INTEGRATION?

YES, THE DIAGRAM CAN SHOW MULTI-ACCESS EpGE CoMPUTING (MEC) INTEGRATION BY DEPICTING UPF PLACEMENT CLOSE TO
THE EDGE AND INTERACTIONS WITH MEC PLATFORMS TO REDUCE LATENCY AND IMPROVE SERVICE DELIVERY.

How DoEs THE 5G CORE NETWORK SUPPORT SERVICE-BASED ARCHITECTURE AS
SHOWN IN THE DIAGRAM?

THE 5G CORE NETWORK DIAGRAM SHOWS NETWORK FUNCTIONS COMMUNICATING VIA STANDARDIZED APIS OVER A SERVICE-
BASED INTERFACE, ENABLING FLEXIBLE, SCALABLE, AND MODULAR SERVICE DEPLOYMENT COMPARED TO TRADITIONAL POINT-TO-
POINT INTERFACES.

ADDITIONAL RESOURCES

5G Core NETWoRK DIAGRAM: AN IN-DEPTH EXPLORATION OF NEXT-GENERATION NETWORK ARCHITECTURE

5G CORE NETWORK DIAGRAM REPRESENTS A PIVOTAL ELEMENT IN UNDERSTANDING THE TRANSFORMATIVE ARCHITECTURE BEHIND
5G TECHNOLOGY. AS THE TELECOMMUNICATIONS INDUSTRY EVOLVES RAPIDLY, GRASPING THE INTRICACIES OF THE 5G core
NETWORK IS ESSENTIAL FOR PROFESSIONALS, ENGINEERS, AND STAKEHOLDERS AIMING TO LEVERAGE THE FULL POTENTIAL OF 5G’s
CAPABILITIES. A 5G CORE NETWORK DIAGRAM NOT ONLY ILLUSTRATES THE STRUCTURAL COMPONENTS BUT ALSO SHEDS LIGHT
ON HOW THESE COMPONENTS INTERACT TO DELIVER ULTRA-LOW LATENCY, ENHANCED MOBILE BROADBAND, AND MASSIVE
MACHINE-TYPE COMMUNICATIONS.

UNDERSTANDING THE 5G Core NETWORK ARCHITECTURE

THe 5G CORE NETWORK MARKS A SIGNIFICANT DEPARTURE FROM PREVIOUS GENERATION CORE NETWORKS, EMBRACING A CLOUD-
NATIVE, SERVICE-BASED ARCHITECTURE (SBA). UNLIKE THE MONOLITHIC DESIGN OF 4G LTE’s EvoLvep PackeT Core (EPC),
THE 5G CORE IS MODULAR, FLEXIBLE, AND DESIGNED TO SUPPORT A MYRIAD OF SERVICES SIMULTANEOUSLY. A TYPICAL 5G
CORE NETWORK DIAGRAM PORTRAYS THIS SHIFT CLEARLY BY HIGHLIGHTING KEY NETWORK FUNCTIONS THAT COMMUNICATE VIA
STANDARDIZED INTERFACES.

AT ITS CORE, THE 5G SYSTEM IS DIVIDED INTO THE User PLANE FuncTion (UPF) anp ConTroL PLANE FuncTions (CPF),
EACH HANDLING DISTINCT RESPONSIBILITIES. THE UPF MANAGES PACKET ROUTING AND FORWARDING, WHILE THE CPF
ORCHESTRATES SESSION MANAGEMENT, POLICY CONTROL, AND SUBSCRIBER DATA HANDLING. THIS SEPARATION ENHANCES
SCALABILITY AND FACILITATES NETWORK SLICING — A CRITICAL FEATURE IN 5G ALLOWING OPERATORS TO CREATE CUSTOMIZED
VIRTUAL NETWORKS TAILORED TO SPECIFIC USE CASES.

Key CoMPONENTS DISPLAYED IN A 5G Core NETWORK DIAGRAM
A COMPREHENSIVE SG CORE NETWORK DIAGRAM TYPICALLY INCLUDES SEVERAL ESSENTIAL COMPONENTS:

o ACCESS AND MoBILITY MANAGEMENT FUNCTION (AMF): RESPONSIBLE FOR USER REGISTRATION, CONNECTION, AND
MOBILITY MANAGEMENT.



* SESSION MANAGEMENT FUNCTION (SMF): MANAGES SESSION ESTABLISHMENT, MODIFICATION, AND RELEASE, INCLUDING
|P ADDRESS ALLOCATION.

¢ PoLicy ConTroL FuncTion (PCF): ENFORCES POLICY DECISIONS FOR NETWORK ACCESS AND QUALITY OF SERVICE

(QoS).

o NeTwork RerosITorY FUNCTION (NRF): MAINTAINS A REGISTRY OF AVAILABLE NETWORK FUNCTIONS AND THEIR
CAPABILITIES.

o Ustr PLANE FUNCTION (UPF): HANDLES DATA FORWARDING, PACKET INSPECTION, AND ROUTING, EFFECTIVELY ACTING
AS THE GATEWAY BETWEEN THE RAN AND EXTERNAL DATA NETWORKS.

o UNIFIED DATA MANAGEMENT (UDM): MANAGES SUBSCRIBER DATA AND AUTHENTICATION CREDENTIALS.

o AUTHENTICATION SERVER FUNCTION (AUSF): RESPONSIBLE FOR AUTHENTICATING DEVICES AND USERS.

ADDITIONALLY, THE 5G CORE NETWORK DIAGRAM OFTEN INCLUDES INTERFACES SUCH AS N1, N2, N3, AND OTHERS, WHICH
DEFINE COMMUNICATION PROTOCOLS BETWEEN THESE FUNCTIONS AND THE RADIO Access NeTwork (RAN).

CoMPARING 5G Core NETWoRk DIAGRAM WITH 4G EPC ARCHITECTURE

ONE OF THE MOST INSIGHTFUL WAYS TO APPRECIATE THE 5G CORE NETWORK DIAGRAM IS BY COMPARING IT WITH THE LEGACY

4G EPC ARCHITECTURE. THE EPC WAS DESIGNED WITH A MORE CENTRALIZED MODEL, WHERE CONTROL AND USER PLANES WERE

TIGHTLY COUPLED WITHIN THE MOBILITY MANAGEMENT ENTITY (MME) AND SERVING GATEWAY (S-G\W/ ), RESPECTIVELY. THIS
TIGHT INTEGRATION LIMITED FLEXIBILITY AND MADE IT CHALLENGING TO TAILOR NETWORKS FOR DIVERSE APPLICATIONS.

IN CONTRAST, THE 5G CORE NETWORK DIAGRAM REVEALS A DECOUPLED ARCHITECTURE. THE SEPARATION OF CONTROL AND
USER PLANES ALLOWS INDEPENDENT SCALING AND OPTIMIZATION. MOREOVER, THE SBA MoDEL IN 5G Uses HTTP/2 Anp
RESTFuUL APIs FOR COMMUNICATION BETWEEN NETWORK FUNCTIONS, ENABLING EASIER INTEGRATION WITH CLOUD SERVICES
AND FACILITATING AUTOMATION.

THIS TRANSFORMATION RESULTS IN SEVERAL ADVANTAGES:

ENHANCED SCALABILITY: INDEPENDENT SCALING OF NETWORK FUNCTIONS TO MEET VARYING DEMANDS.

® NETWORK SLICING: CREATION OF MULTIPLE VIRTUAL NETWORKS ON THE SAME PHYSICAL INFRASTRUCTURE.

® |IMPROVED LATENCY: OPTIMIZED PATHS FOR DATA FLOW REDUCE LATENCY CRITICAL FOR APPLICATIONS LIKE
AUTONOMOUS VEHICLES AND REMOTE SURGERY.

FLEXIBILITY § AGILITY: FASTER DEPLOYMENT OF NEW SERVICES AND UPDATES WITHOUT OVERHAULING THE ENTIRE
NET\W ORK.

HO\X/EVER, THIS ARCHITECTURE ALSO INTRODUCES COMPLEXITY IN ORCHESTRATION AND REQUIRES ROBUST SECURITY
MECHANISMS TO PROTECT THE SERVICE-BASED INTERFACES.

THe RoLE oF NETWORK SLICING IN THE 5G Core NETWORK DIAGRAM

NETWORK SLICING IS ONE OF THE HALLMARK FEATURES REPRESENTED IN A 5G CORE NETWORK DIAGRAM. [T ALLOWS OPERATORS
TO PARTITION THE PHYSICAL NETWORK INTO MULTIPLE LOGICAL NETWORKS, EACH OPTIMIZED FOR A SPECIFIC USE CASE OR



CUSTOMER SEGMENT. FoR EXAMPLE, AN ULTRA-RELIABLE LOW-LATENCY SLICE FOR INDUSTRIAL AUTOMATION CAN COEXIST
WITH A HIGH-BANDWIDTH SLICE FOR ENHANCED MOBILE BROADBAND.

THE 5G CORE SUPPORTS NETWORK SLICING THROUGH DYNAMIC RESOURCE ALLOCATION AND POLICY ENFORCEMENT. FUNCTIONS
LIKE THE PCF AND SMF PLAY CRUCIAL ROLES IN MANAGING SLICE-SPECIFIC PARAMETERS SUCH AS QOS, SECURITY POLICIES,
AND SESSION MANAGEMENT. THE 5G CORE NETWORK DIAGRAM VISUALLY CAPTURES THIS BY SHOWING HOW MULTIPLE
INSTANCES OF NETWORK FUNCTIONS CAN BE INSTANTIATED FOR DIFFERENT SLICES, EACH MAINTAINING ISOLATION FROM OTHERS.

SecURITY AND PERFORMANCE CONSIDERATIONS IN 5G Core NETWORK
DIAGRAMS

SECURITY IS PARAMOUNT IN THE DESIGN AND DEPLOYMENT OF THE 5G CORE NETWORK. THE DIAGRAM HIGHLIGHTS COMPONENTS
sucH As THE AUSF ano UDM, WHICH SAFEGUARD AUTHENTICATION AND SUBSCRIBER DATA. THE SERVICE-BASED
ARCHITECTURE REQUIRES SECURING THE APIS AND INTERFACES BETWEEN NETWORK FUNCTIONS AGAINST THREATS INCLUDING
SPOOFING, DENIAL-OF-SERVICE, AND DATA BREACHES.

PERFORMANCE OPTIMIZATION IS ANOTHER CRITICAL ASPECT. THE UPF, OFTEN DEPLOYED AT THE NETWORK EDGE, REDUCES
LATENCY BY BRINGING DATA PROCESSING CLOSER TO END-USERS. THIS EDGE COMPUTING CAPABILITY IS REFLECTED IN DETAILED
5G CORE NETWORK DIAGRAMS, SHOWING DISTRIBUTED UPFS INTEGRATED WITH MULTI-ACCESS EpGE CompuTING (MEC)
PLATFORMS.

NETWORK FUNCTION VIRTUALIZATION (NFV) AND CONTAINERIZATION TECHNOLOGIES UNDERPIN THIS FLEXIBILITY, ENABLING
RAPID SCALING AND EFFICIENT RESOURCE UTILIZATION. THE CLOUD-NATIVE DESIGN REDUCES DEPENDENCE ON SPECIALIZED
HARDW ARE, LOWERING OPERATIONAL COSTS AND SPEEDING TIME-TO-MARKET FOR NEW SERVICES.

VISUALIZING THE 5G Core NETWORK DIAGRAM: TOOLS AND STANDARDS

To ACCURATELY DEPICT THE 5G CORE NETWORK DIAGRAM, INDUSTRY STANDARDS SUCH AS THOSE FROM 3GPP AND ETSI ARE
OFTEN REFERENCED. THE 3GPP TecHNICAL SPeCiFicAaTIONS (TS 23.501 anp TS 23.502) DEFINE THE OVERALL SYSTEM
ARCHITECTURE AND PROCEDURES, WHICH GUIDE THE CREATION OF NETWORK DIAGRAMS.

NETWORK ARCHITECTS AND ENGINEERS UTILIZE SPECIALIZED TOOLS LIKE UML MODELING SOFTWARE, NETWORK SIMULATION
PLATFORMS, AND DIAGRAMMING UTILITIES (E.G., MICROSOFT \/ISIO, LUCIDCHART) TO MAP OUT THE COMPLEX RELATIONSHIPS
AND INTERFACES. SUCH VISUALIZATIONS AID IN NETWORK PLANNING, TROUBLESHOOTING, AND TRAINING, PROVIDING A CLEAR AND
STANDARDIZED VIEW OF THE 5G CORE’S MODULAR DESIGN.

MOREOVER, OPEN-SOURCE PROJECTS AND TELECOM VENDORS INCREASINGLY PROVIDE REFERENCE ARCHITECTURES AND
INTERACTIVE DIAGRAMS, FOSTERING A COLLABORATIVE UNDERSTANDING OF 5G CORE NETWORKS ACROSS THE INDUSTRY.

IMPLICATIONS oF THE 5G Core NETWORK DIAGRAM FOR FUTURE
TECHNOLOGIES

THE 5G CORE NETWORK DIAGRAM IS MORE THAN A SCHEMATIC; IT IS INDICATIVE OF HOW FUTURE NETWORKS WILL EVOLVE. ITs
MODULAR, SOFT\W ARE-DRIVEN ARCHITECTURE ALIGNS WITH TRENDS SUCH AS ARTIFICIAL INTELLIGENCE INTEGRATION,
AUTOMATION, AND DYNAMIC ORCHESTRATION.

As 5G NETWORKS SCALE, THE CLEAR DELINEATION OF NETWORK FUNCTIONS AND THEIR INTERFACES FACILITATES
INTEROPERABILITY BETWEEN VENDORS AND SUPPORTS MULTI-DOMAIN NETWORK MANAGEMENT. THIS FLEXIBILITY IS CRITICAL FOR
EMERGING APPLICATIONS INCLUDING SMART CITIES, INTERNET OF THINGS (|OT) ECOSYSTEMS, AND IMMERSIVE AUGMENTED
REALITY EXPERIENCES.



FURTHERMORE/ THE DIAGRAM UNDERSCORES THE IMPORTANCE OF EDGE COMPUTING AND DISTRIBUTED CLOUD INFRASTRUCTURE,
WHICH WILL BECOME CENTRAL TO MEETING THE STRINGENT LATENCY AND RELIABILITY REQUIREMENTS OF NEXT-GENERATION
SERVICES.

THE EVOLUTION OF THE 5G CORE NETWORK DIAGRAM WILL LIKELY CONTINUE AS 3GPP RELEASES NEW STANDARDS AND AS
OPERATORS TAILOR NETWORKS TO THEIR UNIQUE NEEDS, BLENDING PRIVATE AND PUBLIC NETWORK CAPABILITIES.

EXPLORING THE 5G CORE NETWORK DIAGRAM THUS PROVIDES AN INSIGHTFUL WINDOW INTO THE ARCHITECTURAL FOUNDATIONS
ENABLING A CONNECTED, INTELLIGENT, AND HIGHLY RESPONSIVE DIGITAL FUTURE.
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