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TIP Document License
By using and/or copying this document, or the TIP document from which this statement
is linked, you (the licensee) agree that you have read, understood, and will comply with
the following terms and conditions:
Permission to copy, display and distribute the contents of this document, or the TIP
document from which this statement is linked, in any medium for any purpose and
without fee or royalty is hereby granted under the copyrights of TIP and its Contributors,
provided that you include the following on ALL copies of the document, or portions
thereof, that you use:

1. A link or URL to the original TIP document.
2. The pre-existing copyright notice of the original author, or if it doesn't exist, a
notice (hypertext is preferred, but a textual representation is permitted) of the
form: "Copyright © 2021, TIP and its Contributors. All rights Reserved"

3. When space permits, inclusion of the full text of this License should be provided.
We request that authorship attribution be provided in any software, documents,
or other items or products that you create pursuant to the implementation of the
contents of this document, or any portion thereof.
No right to create modiﬁcations or derivatives of TIP documents is granted pursuant to
this License. except as follows: To facilitate implementation of software or speciﬁcations
that may be the subject of this document, anyone may prepare and distribute derivative
works and portions of this document in such implementations, in supporting materials
accompanying the implementations, PROVIDED that all such materials include the
copyright notice above and this License. HOWEVER, the publication of derivative works
of this document for any other purpose is expressly prohibited.
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For the avoidance of doubt, Software and Speciﬁcations, as those terms are deﬁned in
TIP's Organizational Documents (which may be accessed at
https://telecominfraproject.com/organizational-documents/), and components thereof
incorporated into the Document are licensed in accordance with the applicable
Organizational Document(s).

Disclaimers
THIS DOCUMENT IS PROVIDED "AS IS," AND TIP MAKES NO REPRESENTATIONS OR
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, NON-INFRINGEMENT,
OR TITLE; THAT THE CONTENTS OF THE DOCUMENT ARE SUITABLE FOR ANY PURPOSE;
NOR THAT THE IMPLEMENTATION OF SUCH CONTENTS WILL NOT INFRINGE ANY THIRD
PARTY PATENTS, COPYRIGHTS, TRADEMARKS OR OTHER RIGHTS.
TIP WILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF ANY USE OF THE DOCUMENT OR THE PERFORMANCE OR
IMPLEMENTATION OF THE CONTENTS THEREOF.
The name or trademarks of TIP may NOT be used in advertising or publicity pertaining to
this document or its contents without speciﬁc, written prior permission. Title to copyright
in this document will at all times remain with TIP and its Contributors.
This TIP Document License is based, with permission from the W3C, on the W3C
Document License which may be found at:
https://www.w3.org/Consortium/Legal/2015/doc-license.html.
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1. Introduction
The Open Core Network (OCN) group of Telecom Infra Project (TIP) is working towards the
development of an open, cloud-native, and converged mobile core network as a
collection of open, ﬂexible and extensible microservices implementing various network
functions. The Open Core Network aims at being both infrastructure and access agnostic.
The motivation is to innovate on core network technologies by running core network
functions on commodity hardware/software infrastructures, whatever the network access
technology, cellular on licensed (5G, LTE) or unlicensed spectrum (26 GHz), WiFi or shared
spectrum (e.g., Citizens Broadband Radio Service - CBRS).
OCN addresses applications & services, orchestration and automation frameworks and
supports a diversiﬁed ecosystem of network operators, service providers, software
companies, and equipment and computer vendors. The eventual goal of OCN is to release
a software suite of an open fully virtualized 5G core network decomposed into
microservices and an orchestration platform able to deploy them.
In the 5G landscape, a promising market is that of private networks (e.g., industrial
campus –cf. ACIA [1]). Although private networks have existed for over a decade, there has
been increased interest in private cellular networks over the last couple of years. This has
been, to some extent, spurred by recent developments in localized spectrum allocation
and licensing. Examples include licenses made available in Japan, 5G-suitable licenses for
the industrial sector in Germany as well as the recent CBRS priority access license (PAL)
auctions in the US.
Private cellular networks (4G or 5G) are touted to be a key part of future wireless
technologies for enterprise on-premises connectivity. They promise to bring enhanced
capabilities over existing connectivity solutions, such as reliability, mobility and quality of
service, tailored to customers’ needs. However, the nature of the private cellular
opportunity does not look the same for every enterprise.
Private Network’s market segment is highly competitive and major equipment providers
are already proposing pre-packaged solutions to realize isolated private networks on
26 GHz spectrum. On the basis of this existing ecosystem, the present document
describes four private 5G network scenarios which are addressed by OCN group. The goal
is to facilitate the prioritization of two of them to drive the implementation.

6

OCN Applications & Services | Private 5G Scenarios

Interest in Private 5G is driven by the anticipated beneﬁts it will offer to a diverse range of
enterprise customers. The key beneﬁts of Private 5G include:

●
●
●
●

Low latency
High security
Robust coverage
Faster speeds
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2. Private 5G Scenarios
OCN considers four (4) generic scenarios to support the deployment of Private 5G
Networks.

2.1 Scenario 1: Service Provider Managed Private 5G (SPM-P5N)
This scenario considers self-contained, or isolated, 5G Core and RAN elements to support
a closed user group. There is complete isolation between the enterprise private network
and the Public Land Mobile Network (PLMN) managed by Mobile Network Operators
(MNOs), except through roaming or interconnection agreements between the private
network entity and public network providers.

Figure 1 Service Provider Managed Private 5G

This scenario allows the enterprise to outsource the burden of installing, conﬁguring,
monitoring and managing the private network to Service Providers. Thus, it takes beneﬁt
of the knowledge and experience of Service Providers and simpliﬁes the deployment by
allowing Service providers to use their OSS and Management systems. This scenario may
use local licensed spectrum or unlicensed spectrum depending upon the service needs.
The entire system is provided and managed by a Service Provider (MNO). This scenario ﬁts
the need of companies which do not necessarily have a telecom department and want to
focus on their core business.
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Beneﬁts

Considerations

● Complete isolation from the
public network except via
interconnection agreements

● Does not leverage any of the
MNO Core or RAN assets and
thus capital expenditures are
typically more expensive than
most other alternatives

● Network is fully managed by
an MNO and as such
leverages their expertise
● Enterprises maintain a great
deal of control of the
network including user data,
access control, QoS policies,
charging and accounting
rules

● Complete isolation from the
public network except via
interconnection agreements

2.2 Scenario 2: Private 5G w/RAN Sharing (P5N-RS)
This scenario offers a self-contained core network while using shared RAN elements. The
use of RAN sharing allows access to both private and public services. Thus, any User
Equipment (UE) associated with the private network connects using the Private 5G core
while any UE that is part of the public network connects using the Service Provider’s core
(i.e., MNO’s core).

Figure 2 Private 5G w/RAN Sharing

RAN elements are provided by the Service Provider (MNO). When RAN elements are
deployed as part of the private network, they deliver improved/additional coverage. This
scenario has the advantage of reusing the antennas of the operator but requires the
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capacity of sharing the spectrum (for instance by reserving a certain amount of Physical
Resource Blocks (PRBs), either static or statistical, for the private network). This requires a
modiﬁcation of classical RAN software.

Beneﬁts

Considerations

● Leverages RAN assets of the
service provider potentially
lowering costs

● There is not complete
isolation from the public
network

● Enterprise maintains a great
deal of control of the
network and still controls
user data, access control and
QoS policies

● Requires dedicated staff from
the enterprise or another
entity to manage core
elements

● While there is not complete
isolation from the public
network enterprises maintain
a great deal of control of the
core network including user
data, access control, QoS
policies, charging and
accounting rules

2.3 Scenario 3: Private 5G w/RAN and Control Plane Sharing (P5N-RCS)
This scenario considers both RAN and core control plane sharing, i.e., MNO’s RAN and core
control plane are used for both private and public trafﬁc. This scenario aims at deploying
private UPF elements for the enterprise network while RAN elements are shared. UEs
belonging to the private network are routed to use the private UPF and private services of
the enterprise. This approach may use slicing capabilities for isolation in the core network.
As in the previous scenario, the RAN spectrum has to be shared and requires
modiﬁcations of the RAN software.
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Figure 3 Private 5Gw/RAN and Control Plane Sharing

All elements are provided by the Service Provider (MNO).
Beneﬁts

Considerations

● Leverages RAN and Control
Plane assets of the service
provider thus potentially
lowering capital costs

● There is not complete
isolation from the public
network

● Enterprises maintain some
level of control over network
controls in their isolated slice,
including user data, access
control, QoS policies,
charging and accounting
rules
● There is not complete
isolation from the public
network

2.4 Scenario 4: Neutral Host Private 5G / Fully Private 5G (NP5N)
This scenario aims at deploying a self-contained 5G core and associated RAN elements to
support a closed user group. Neutral Host Private 5G networks are typically thought to be
an enterprise deployment of 5G using either local licensed or unlicensed (e.g., CBRS)
spectrum, provided by the neutral host for one or more enterprises’ exclusive use.
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Figure 4 Neutral Host Private 5G

Private enterprises have complete control of the network including control of user data,
access control, QoS policies, charging and accounting rules. The neutral host is
responsible for capital expenditures for the private network, while the neutral host
typically enables the enterprise to manage control over the network.
This option may be made available by major equipment providers or independent
entities that provide dedicated or multi-tenant private network solutions on behalf of
enterprise customers.

Beneﬁts

Considerations

● Complete isolation from the
public network except for
through interconnection
agreements

● Does not leverage any MNO
assets

● Network may be managed
by the enterprise or via a 3rd
party (neutral host)
● Enterprise maintains a great
deal of control of the
network and still controls
user data, access control, QoS
policies, charging, and
accounting rules

● Complete isolation from the
public network except for
through interconnection
agreements
● The most expensive solution
where the enterprise is
responsible of operating its
own private network (CAPEX
and OPEX issues)
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3. Technical Solutions and Standardization
Relationships
Network sharing aspects have been addressed for several years now to share the deployment costs
for mobile networks. Sharing aspects opened the door to Mobile Virtual Network Operators
(MVNO) [3]; these are service providers that do not have their own radio access network but resell
wireless services, typically under their own brand name, using the network of a host PLMN
operator.
5G networks are bringing more and more sharing forms, beyond slicing technology which can be
used for deploying dedicated and customized services, Multi-operator Core Network (MOCN)
conﬁgurations can also support the deployment of private core networks where the RAN is shared
[2]. MOCN uses an Open RAN orchestrator/controller that resides between the RAN and Core
network. Each of the multiple core networks (private or public) can communicate with each other
as peers through the software.
The 3GPP addresses the concept of Private Networks in the framework of 5G and refers to as
Non-Public Networks (NPNs) which may be deployed either as:
●
●

Stand-alone Non-Public Networks (SNPN) or
Public Network Integrated NPN (PNI-NPN).

While an SNPN does not rely on network functions provided by a PLMN; a PNI-NPN is deployed
with the support of public network elements. PNI-NPNs can be deployed using network slices or
other isolation mechanisms as Closed Access Group (CAG), Data Network Name (DNN), among
others.
The CAG concept is used for authorization and network selection, i.e., to prevent UEs which are not
allowed to access a private network. Similarly, in 5G DNNs are used to identify Data Networks and
typically are in the form of an APN (Access Point Name).
The slicing concept allows the creation of logical partitions with speciﬁc conﬁgurations to fulﬁll
negotiated SLAs and provide unique pricing models. Network slicing has been introduced under
the impetus of vertical markets (entertainment, automotive, health, etc.) with the development of
5G networks to meet their speciﬁc needs in terms of data rate, resilience, latency, etc. Initially, the
deﬁnition of QoS-based slice families included: Enhanced Mobile BroadBand (eMBB),
Ultra-Reliable Low-Latency Communications (uRLLC), and massive Machine Type Communications
(mMTC). With advancements in Release 17, network slicing is maturing and enables the
development of isolated resources for new business models. This includes deployment options for
scenario 3, and the ability to dynamically charge enterprises for the use of slice resources and for
slice lifecycle operations.
The NPN deployment options have been addressed by 5G Alliance of Connected industries and
Automation (5G-ACIA). Three different PNI-NPN scenarios are presented in [1] while a single
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conﬁguration is presented for SNPN. Depending on the sharing degree with the public network,
5G-ACIA considers shared radio access network, shared radio access network and control plane,
and NPN hosted by the public network. Relations are presented in Table 1.

Table 1 Mapping of scenarios with ACIA and 3GPP

OCN
Scenario 1
SPM-P5N
Scenario 2
P5N-RS
Scenario 3
P5N-RCS
Scenario 4
NP5N

3GPP

ACIA

SNPN

Standalone non-public networks

PNI-NPN, MOCN, MVNO.

Shared radio access network - Non-public
network in conjunction with public networks

PNI-NPN, Slicing, APN, DNN

Shared radio access network and control
plane

SNPN

Standalone non-public networks
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4. Ownership of Network Segments
The deployment of Private Networks involves various network segments, namely Spectrum, RAN,
Core, Applications, Management and Orchestration, Charging and Billing. As shown in Table 2,
various possible conﬁgurations for the usage of these network segments can be considered in
private deployments. Thus,
●

●

●

●

●

Spectrum options particularly depend on regulatory conditions in each country. For
instance, sharing licensed spectrum where private networks are deployed with the support
of PLMN is not always allowed. However, regulators are increasingly considering the usage
of licensed spectrum for stand-alone networks to support industry needs. Finally,
unlicensed spectrum can also enable the deployment of private networks, e.g., on the
6GHz band, either by MNOs or by a third-party. In some cases, sublicensing is allowed by
the regulation authority.
RAN usage involves either dedicated or shared conﬁgurations. Stand-alone private
networks require the deployment of private radio elements (i.e., antennas and gNBs) which
can notably increase CAPEX and OPEX. A private RAN can be managed by the MNO
(scenario 1) or by a third-party (scenario 4). RAN sharing scenarios have lower CAPEX since
RAN elements are shared with the public network.
Core network functions can be deployed as dedicated elements for a private network;
nevertheless, sharing the core control tasks with the public network is also envisaged. This
latter conﬁguration can be easily implemented by means of network slicing.
Applications are specialized services that address private network needs. For instance, a
mechanical arm control system in a factory, a content server delivering educational
tutorials for a given school (or a group of schools), etc. Applications also referred to as
non-public services, are then private for all scenarios; however, they can be hosted either on
a private infrastructure or deployed on a shared Cloud with access restrictions.
Management and Orchestration is generally addressed by MNOs except in the case of fully
private 5G networks (scenario 4). MNOs use automated and specialized platforms to
support the management of private networks Management and Orchestration procedures
involve design, conﬁguration, instantiation, activation/deactivation, and monitoring of all
and every network segment. Beyond lifecycle automation, this entity plays a crucial role in
private networks since it enables guaranteeing negotiated SLAs between the service
provider and the private network owner.
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5. Use Case & Target Customers
Based on the results of a private mobile networks survey by Dell Technologies, telco operators
do emerge as the preferred partner to lead private cellular networks, regardless of the industry
and enterprise size. But it is also worth noting that more than half of the enterprise
respondents of the survey also selected other preferred partners, which include network
equipment providers (NEPs), IT vendors, and cloud service providers.
Table 3 summarizes the most common private cellular network deployment options (use cases),
each mapped to the TIP Deployment Scenario.
Table 3 Private Network Use Cases

Use
Case
#

Use Case

Lead Industry

Radio
Owner

A1

Standalone Private Local
Network

Manufacturing (Factories)

A2

Private Local Network +
MNO Roaming

Hotel Chains, Retail Chains

Scenario 1, 4

A3

Full Neutral-Host Shared
Network (MNO Pays)

CNO CBRS Network Operator (e.g.:
MSO)

Scenario 1, 4

B1

Standalone Private Local
Network

Mining

3rd
Party
Radio

Scenario 1, 4

C1

MNO RAN + Private Core

Local Gov., Education, Hospitals

MNO Runs
Radio
Network

Scenario 2

C2

MNO RAN + Macro Slice

Automotive (connected car)

D1

Neutral host with MNO
tenants

Tower Companies

Shared/Po
oled/ Site
Network

Scenario 1, 4

E1

APN, Managed Networks

Enterprises, Public Safety

National/W
AN (MNO
Radio /3rd
Party
Radio)

Scenario 3

E2

Specialist B2B Networks

National IoT, Regional Gov. (4)

Scenario 2, 3

E3

Private National Network

Rail, Utilities

Scenario 1, 2

Enterprise
Owns
Radio

OCN

Scenario 1, 4

Scenario 3
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6. Business Opportunities
Private networks enable new business models which depend on both ownership and
management of the various network segments:
●
●
●
●
●
●

Spectrum
Access network,
Core network,
Applications,
Orchestration and,
Commercialization

The ownership refers to the entity that invests on a given network segment and to which
belongs the various physical or virtual components, the use rights of licensed spectrum,
the authorization for operation when required, etc.
The management refers to the entity that operates the network segment or more
commonly the entire private network.
The ownership of each network segment can be held by the enterprise itself (e.g., an
industry 4.0 player), the network operator (MNO), or a third-party (e.g., specialized service
providers, infrastructure companies, etc.). When considering these three actors/entities
and the six network segments we can roughly obtain 3⁶ business models options.

18

OCN Applications & Services | Private 5G Scenarios

7. Private 5G Operator Survey
An operator survey of Private 5G priorities was conducted by the TIP OCN. The survey
asked service providers to rank the four (4) scenarios in order of importance from 1 to 4, 1
being the highest priority and 4 being the lowest. The results were calculated as a
weighted average and are summarized below.

Figure 5 Survey Results

There is not a single approach to supporting all customer needs (verticals, enterprises,
industries).
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9. Glossary
3GPP The 3rd Generation Partnership Project (3GPP) is an umbrella for a number of
standards
organizations
which
develops
protocols
for
mobile
telecommunications. Its best-known work is the development and maintenance
of GSM, UMTS, LTE, 5G, IP Multimedia Subsystem (IMS) and other related
standards. 3GPP is a consortium with seven national or regional
telecommunication standards organizations as primary members ("organizational
partners") and a variety of other organizations as associate members ("market
representation partners").
3G, 4G, 5G
The 3rd, 4th, and 5th generation cellular data technologies. 3G generally
represents cellular data network that enabled the introduction of the smartphone
and mobile web browsers; 4G represents true broadband internet access to
mobile devices; 5G cellular technologies deliver massive bandwidth and reduced
latency to cellular systems, supporting a range of devices from smartphones to
autonomous vehicles and large-scale IoT. For completeness, 1G represented
analog cellular voice systems and 2G represents early digital cellular voice system
with limited data capabilities.
Access and Mobility Function (AMF)
A primary Network Function in the 3GPP 5G Core. The AMF provides most of the
control plan for the RAN, including NAS functions, UE authentication and security
context, registration and connection management, reachability management,
and mobility management. The AMF is also responsible to apply mobility related
policies from PCF (e.g. mobility restrictions).
Access Network
A network that enables user devices access to network services. It is contrasted
with the core network which connects service providers to one another. NEED A
BETTER DEF HERE...
Application Function (AF)
A primary Network Function in the 3GPP 5G Core. The AF NEED DEFINITION
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Authentication Server Function (AUSF)
A primary Network Function in the 3GPP 5G Core. The AUSF performs the UE
authentication functions for the 5G network, including EAP authentication and
the storage of network keys.
Base Station
A network function in the RAN which is responsible for the transmission and
reception of radio signals in one or more cells to or from user equipment. A base
station can have an integrated antenna or may be connected to an antenna array
by feeder cables. Uses specialized digital signal processing and network function
hardware. In modern RAN architectures, the base station may be split into
multiple functional blocks operating in software for ﬂexibility, cost and
performance.
Centralized Data Center
A large, often hyperscale physical structure and logical entity which houses large
compute, data storage and network resources which are typically used by many
tenants concurrently due to their scale. Located a signiﬁcant geographical
distance from the majority of their users and often used for cloud computing.
Closed Access Group (CAG)
The concept of CAG is used for authorization and network selection, e.g., to
prevent UEs which do not belong to a given private network.
Cloud Computing
A system to provide on-demand access to a shared pool of computing resources,
including network, storage, and computation services. Typically utilizes a small
number of large, centralized data centers and regional data centers today.
Cloud Native Technologies
Cloud native technologies empower organizations to build and run scalable
applications in modern, dynamic environments such as public, private, and hybrid
clouds. Containers, service meshes, microservices, immutable infrastructure, and
declarative APIs exemplify this approach. These techniques enable loosely
coupled systems that are resilient, manageable, and observable. Combined with
robust automation, they allow engineers to make high-impact changes frequently
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and predictably with minimal toil.
Cloud-native Network Function (CNF)
A Virtualized Network Function (VNF) built and deployed using cloud native
technologies. These technologies include containers, service meshes,
microservices, immutable infrastructure and declarative APIs that allow
deployment in public, private and hybrid cloud environments through loosely
coupled and automated systems.
Cloud Service Provider (CSP)
An organization which operates typically large-scale cloud resources comprised of
centralized and regional data centers. Most frequently used in the context of the
public cloud. May also be referred to as a Cloud Service Operator (CSO).
Core Network
The layer of the service provider network which connects the access network and
the devices connected to it to other network operators and service providers, such
that data can be transmitted to and from the internet or to and from other
networks.
Jitter
The variation in network data transmission latency observed over a period of time.
Typically measured in milliseconds as a range from the lowest to highest observed
latency values which are recorded over the measurement period.
Latency
The time taken by a unit of data (typically a frame or packet) to travel from its
originating device to its intended destination. Typically measured in milliseconds.
Latency generally refers to one-way delays between two devices. Trip Time (RTT).
Latency Critical Application
An application that will fail to function or will function destructively if latency
exceeds certain thresholds. Latency critical applications are typically responsible
for real-time tasks such as supporting an autonomous vehicle or controlling a
machine-to-machine process. Unlike Latency Sensitive Applications, exceeding
latency requirements will often result in application failure.
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Latency Sensitive Application
An application in which reduced latency improves performance, but which can
still function if latency is higher than desired. Unlike a Latency Critical Application,
exceeding latency targets will typically not result in application failure, though
may result in a diminished user experience. Examples include image processing
and bulk data transfers.
Local Breakout (LBO)
The capability to direct trafﬁc to different endpoints, typically based on
destination IP address, port and/or service. This allows trafﬁc for edge services
(MEC) to be processed locally while more general trafﬁc can be routed to the
service provider's data centers or directly to the Internet.
Location-Based Node Selection
A method of selecting an optimal node on which to run a workload based on the
node's physical location in relation to the device's physical location with the aim of
improving application workload performance. A part of workload orchestration.
Mobile Network Operator (MNO)
The operator of a mobile network, who is typically responsible for the physical
assets such as RAN equipment and network sites required for the network to be
deployed and operate effectively. Distinct from MVNO as the MNO is responsible
for physical network assets. May include those edge data centers deployed at the
infrastructure edge positioned at or connected to their cell sites under these
assets. Typically, also a service provider providing access to other networks and the
internet.
Mobile Virtual Network Operator (MVNO)
A service provider similar to an MNO with the distinction that the MVNO does not
own or often operate their own cellular network infrastructure. Although they will
not own an edge data center deployed at the infrastructure edge connected to a
cell site they may be using, the MVNO may be a tenant within that edge data
center.
Multi-access Edge Computing (MEC)
An open application framework sponsored by ETSI to support the development of
services tightly coupled with the Radio Access Network (RAN). Formalized in 2014,
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MEC seeks to augment 4G and 5G wireless base stations with a standardized
software platform, API and programming model for building and deploying
applications at the edge of the wireless networks. MEC allows for the deployment
of services such as radio-aware video optimization, which utilizes caching,
buffering and real-time transcoding to reduce congestion of the cellular network
and improve the user experience. Originally known as Mobile Edge Computing,
the ETSI working group renamed itself to Multi-Access Edge Computing in 2016 in
order to acknowledge their ambition to expand MEC beyond cellular to include
other access technologies. Utilizes edge data centers deployed at the
infrastructure edge.
Network Exposure Function (NEF)
A primary Network Function in the 3GPP 5G Core. The NEF provides a mechanism
for securely exposing services and features of the 5G core.
●
●
●
●
●

Exposes capabilities and events
Secure provision of information from an external application to 3GPP
network
Translation of internal/external information
Control plane parameter provisioning
Packet Flow Description (PFD) management. A PFD is a tuple of protocol,
server-side IP and port number.

Network Function
A functional building block within a network infrastructure which has a
well-deﬁned functional behavior and well-deﬁned interfaces. A network function
may be implemented as a Physical entity (PNF) or software entities (VNF or CNF)
Network Function Virtualization (NFV)
The migration of network functions from physical network elements using
embedded software running on proprietary hardware appliances to software
based VNFs running on standard servers using industry standard virtualization
and cloud computing technologies. In many cases NFV processing and data
storage will occur at the edge data centers that are connected directly to the local
cellular site, within the infrastructure edge.
Network Slice Selection Function (NSSF)
A primary Network Function in the 3GPP 5G Core. The NSSF redirects trafﬁc to a

25

OCN Applications & Services | Private 5G Scenarios

network slice. Network slices may be deﬁned for different classes of subscribers.
The NSSF performs the following functions:
●
●
●

Selecting of the Network Slice instances to serve the UE
Determining the allowed NSSAI
Determining the AMF set to be used to serve the UE

Network Slicing
A network architecture that enables deploying independent logical networks on
shared physical resources (network, storage, and computer).
Northbound vs Southbound (and east/west)
The direction in which data is transmitted when viewed in the context of a
hierarchy where the cloud is at the top, the infrastructure edge is in the middle,
and the device edge is at the bottom. Northbound and southbound data
transmission is deﬁned as ﬂowing to and from the cloud or edge data center
accordingly. Eastbound and westbound data transmission is deﬁned as occurring
between data centers at the same hierarchical layer, for purposes such as
workload migration or data replication. This may occur between centralized or
between edge data centers.
Open Core Network (OCN)
Telecom Infra Project (TIP) sub-group addressing applications and services,
orchestration, and automation issues.
Policy Control Function (PCF)
A primary Network Function in the 3GPP 5G Core. The PCF provides:
●
●
●

policy rules for control plane functions, including network slicing, roaming
and mobility management.
Accesses subscription information for policy decisions taken by the UDR.
Supports the new 5G QoS policy and charging control functions.

Quality of Experience (QoE)
The advanced
measurements
improving the
systems which

use of QoS principles to perform more detailed and nuanced
of application and network performance with the goal of further
user experience of the application and network. Also refers to
will proactively measure performance and adjust conﬁguration or
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load balancing as required. Can therefore be considered a component of
workload orchestration, operating as a high-ﬁdelity data source for an intelligent
orchestrator.
Quality of Service (QoS)
A measure of how well the network and data center infrastructure is serving a
particular application, often to a speciﬁc user. Throughput, latency and jitter are all
key QoS measurement metrics which edge computing seeks to improve for many
different types of application, from real-time to bulk data transfer use cases.
Radio Access Network (RAN)
A wireless variant of the access network, typically referring to a cellular network
such as 3G, 4G or 5G. The 5G RAN will be supported by compute, data storage and
network resources at the infrastructure edge as it utilizes NFV and C-RAN.
Round Trip Time (RTT)
The total Latency for a unit of data to travel from one network endpoint and then
Service Based Architecture (SBA)
A software development paradigm which improves the modularity of products by
breaking down them into interconnected microservices. The 3GPP deﬁnes a SBA
as a set of Network Functions (NFs) that communicate with each other to
provide/request services.
Service Provider
An organization which provides customers with access to its network, typically
with the goal of providing that customer access to the internet. A customer will
usually connect to the access network of the service provider from their side of the
last mile.
Session Management Function (SMF)
A primary Network Function in the 3GPP 5G Core. The SMF Allocates IP addresses
to UEs, handles NAS signaling for session management (SM), sends QoS and policy
information to RAN via the AMF, and provides downlink data notiﬁcation. The
SMF selects and controls the UPF for trafﬁc routing. The SMF determines how the
policy and charging for services is applied. The SMF is also responsible for Lawful
intercept on the control plane.
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Throughput
In the context of network data transmission, the amount of data per second that is
able to be transmitted between two or more endpoints. Measured in terms of bits
per second typically at megabit or gigabit scales as required. Although a
minimum level of throughput is often required for applications to function, after
this
latency
typically
becomes
the
application-limiting
and
user
experience-damaging factor.
Trafﬁc Ofﬂoading
The process of re-routing data that would normally be delivered inefﬁciently‚ such
as over long distance, congested, or high-cost networks‚ to an alternative, more
local destination (e.g., a CDN cache) or on to a lower-cost or more efﬁcient
network. Local Breakout is an example of using edge computing for trafﬁc
ofﬂoading.
Uniﬁed Data Management Function (UDM)
A primary Network Function in the 3GPP 5G Core. The EDM provides user data
management, including user identiﬁcation, user access authorizations and
subscription management.
User Plane Function (UPF)
A primary Network Function in the 3GPP 5G Core. The UPF provides the Mobility
Anchor for 5G user data plane allowing handoff between various nodes in the
Radio Access Network. The UPF may also implement inspection and classiﬁcation
functions such as NAT, Firewall, Application Detection and other services. The UPF
is also responsible usage tracking and reporting for Charging and user plan Lawful
Intercept.
Virtualized Network Function (VNF)
A software-based network function operating on general-purpose compute
resources which is used by NFV in place of dedicated physical equipment. In many cases,
several VNFs will operate on an edge data center at the infrastructure edge.
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