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[bookmark: foreword][bookmark: _Toc49786740]Foreword
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc49786741]Introduction
A non-public network is a network that is intended for non-public use. Deployments of non-public networks in private environments (e.g. factories, enterprises) to provide coverage within a specific geographic area for non-public use is a key demand of emerging 5G applications and verticals. An NPN can be deployed as SNPN or as PNI-NPN.

[bookmark: scope][bookmark: _Toc49786742]
1	Scope
The present document specifies concepts, use cases, requirements and solutions for management of non-public networks.
Editor's NOTE: The relationship to other TSs, for example TS 28.541 and TS 28.531, is FFS.
[bookmark: references][bookmark: _Toc49786743]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 28.530: "Concepts, use cases and requirements".
[3]	3GPP TS 23.501: "System architecture for the 5G System (5GS)".
[4]	3GPP TS 22.261: "Service requirements for the 5G system".
[5]	5G-ACIA White paper: "5G Non-Public Networks for Industrial Scenarios", July 31, 2019.
[6]	3GPP TS 23.003: "Numbering, addressing and identification".

[bookmark: definitions][bookmark: _Toc49786744]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc49786745]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Non-Public Network: See definition in TS 22.261 [4].
Public network integrated NPN: See definition in TS 23.501 [3].
Stand-alone Non-Public Network: See definition in TS 23.501 [3].
[bookmark: _Toc49786746]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc49786747]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
CSC	Communication Service Customer
CSP	Communication Service Provider
MnS	Management Service
NPN		Non-Public Network
PNI-NPN		Public Network Integrated NPN
SNPN		Stand-alone NPN

[bookmark: clause4][bookmark: _Toc49786748]4 	Concepts and overview
[bookmark: _Toc49786749]4.1	General
A Non-Public Network (NPN) is a 5GS deployed for non-public use, see TS 23.501 [3]. In contrast to public networks that offer mobile network services to the general public, non-public networks are intended for the sole use of a private entity such as a college or an enterprise. Non-public networks may be deployed on the entity's defined premises such as a campus or a factory to provide coverage within a specific geographic area.
An NPN may be deployed as:
-	a Stand-alone Non-Public Network (SNPN), i.e. operated by an NPN operator and not relying on network functions provided by a PLMN; or
-	a Public network integrated NPN (PNI-NPN), i.e. a non-public network deployed with the support of a PLMN.

[bookmark: _Toc49786750]4.2	Roles related to NPN management
In the context of NPNs, responsibilities regarding operations have to be clearly defined and assigned to roles. 
In clause 4.8 of TS 28.530 [2], the roles related to 5G networks and network slicing management are presented. An NPN represents a 5G network with a delimited scope in its use (i.e. non-public use). This means that NPN management can be built upon the roles related to 5G networks management, as long as the scope of these roles is limited to acting on network and services for non-public use. 
According to the above rationale, the roles related to NPN management include:
· NPN Service Customer (NPN-SC): a Communication Service Customer (CSC) which consumes communication services for non-public use, i.e. communication services offered over NPNs. An NPN-SC is the realization of the CSC role (see definition in TS 28.530 [2], clause 4.8) in NPN environments. 
Editor’s NOTE: The exact role name is still FFS
· NPN Service Provider (NPN-SP): a Communication Service Provider (CSP) which provides communication services for non-public use, i.e. communication services offered over NPNs. An NPN-SP is the realization of the CSP role (see definition in TS 28.530 [2], clause 4.8) in NPN environments. 
Editor’s NOTE: The exact role name is still FFS
· NPN Operator: an Network Operator (NOP) whose management scope is limited to 5G networks for non-public use, i.e. NPNs. An NPN operator is the realization of the NOP role (see definition in TS 28.530 [2], clause 4.8) in NPN environments. 
· Network Equipment Provider (NEP), including VNF supplier: see definition in TS 28.530 [2], clause 4.8.
· Virtualization Infrastructure Service Provider (VISP): see definition in TS 28.530 [2], clause 4.8.
· Data Centre Service Provider (DSCP): see definition in TS 28.530 [2], clause 4.8.
· NFVI Supplier: see definition in TS 28.530 [2], clause 4.8.
· Hardware Supplier: see definition in TS 28.530 [2], clause 4.8.
Note that NEP, VISP, DSCP, NFVI supplier and Hardware Supplier roles are the same as defined for 5G networks and network slicing management. This is because their managed/provided assets are unaware of the public or non-public nature of 5G network and services running atop.
Depending on actual scenarios and the type of NPNs under consideration, i.e. SNPN or PNI-NPN, different relationships can be found between NPN management roles and potential stakeholders. These relationships will be analysed together with the management aspects specific to each NPN category.


[bookmark: _Toc49786751]4.3	NPN management aspects
[bookmark: _Toc42153303][bookmark: _Toc42510508][bookmark: _Toc49786752]4.3.1	UE related management aspects
[bookmark: _Toc49786753]4.3.2	NG-RAN related management aspects
[bookmark: _Toc49786754]4.3.3	5GC related management aspects

[bookmark: _Toc49786755]4.4	Management of SNPNs
An SNPN is deployed as an isolated network from PLMN. An optional connection to the public network services via the firewall, can be employed to enable NPN customers to access to public network services, such as voice, while within NPN coverage, see figure 1 in clause 5.2 of [5].
To manage a SNPN which is a 5GS (i.e. NG-RAN and 5GC) that can be optionally complemented with other access networks based on non-3GPP technologies (i.e. IEEE Wi-Fi), the standalone SNPN management system needs a dedicated NPN identifier. The combination of a PLMN ID and Network identifier (NID) is used to identify an SNPN. The NID supports two assignment models, see clause 5.30.2 of TS 23.501 [3]:
-	Locally managed NIDs are assumed to be self-managed by SNPNs (i.e. chosen individually by SNPNs) at deployment time (and may therefore not be unique) but use a different numbering space than the universally managed NIDs as defined in TS 23.003 [6].
-	Universally managed NIDs are assumed to be globally unique.
An SNPN, which includes 3GPP and non-3GPP segments, may be created for use of an NPN CSC (e.g. a private company). From management viewpoint, this means that the 3GPP and non-3GPP segments of this NPN are completely independent and separated from PLMN provided network functions. The NPN operator has full management control over the exclusive SNPN network functions, i.e., 3GPP segment which includes non-public 5GC and/or non-public NG-RAN, and non-3GPP segment.
An SNPN, which includes 3GPP segments only, may be created for use of an NPN CSC (e.g. a private company). From management viewpoint, this means that the 3GPP segments of this NPN are completely independent and separated from PLMN provided network functions. The NPN operator has full management control over the exclusive SNPN network functions, i.e., 3GPP segments which includes non-public 5GC and non-public NG-RAN.

[bookmark: _Toc49786756]4.5	Management of PNI-NPNs

[bookmark: _Toc34300928][bookmark: _Toc49786757]5	Specification level requirements
[bookmark: _Toc34300929][bookmark: _Toc49786758]5.1	Use cases
[bookmark: _Toc34300930][bookmark: _Toc49786759]5.1.X	Use case xxx
[bookmark: _Toc49786760]5.1.Y	Use case xxx

[bookmark: _Toc34300949][bookmark: _Toc49786761]5.2	Requirements
[bookmark: _Toc34300950][bookmark: _Toc49786762]5.2.1	Generic requirements for management of NPN
REQ-NPN-FUN-01 xxx

[bookmark: _Toc49786763]5.2.2	Requirements for management of SNPN
REQ-SNPN-FUN-01 xxx

[bookmark: _Toc49786764]5.2.3	Requirements for management of PNI-NPN
REQ-PNIN-FUN-01 xxx
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