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[bookmark: _Toc19634999][bookmark: _Toc45275236][bookmark: _Toc51168494][bookmark: _Toc67389404]Annex I (normative):
Non-public networks
[bookmark: _Toc19635000][bookmark: _Toc26876067][bookmark: _Toc35528835][bookmark: _Toc35533596][bookmark: _Toc45028984][bookmark: _Toc45274649][bookmark: _Toc45275237][bookmark: _Toc51168495][bookmark: _Toc67389405]I.1	General
This Annex provides details on security for non-public networks. Most of the security procedures are the same as public networks so this annex only summarizes and specifies where there are exceptions to the normal procedures. 
The feature for support of non-public networks (NPN) by 5GS is described in clause 5.30 of 23.501 [2].
Editor's Note: Security aspects for other NPN issues including PNiNPN are ffs.
[bookmark: _Toc19635001][bookmark: _Toc26876068][bookmark: _Toc35528836][bookmark: _Toc35533597][bookmark: _Toc45028985][bookmark: _Toc45274650][bookmark: _Toc45275238][bookmark: _Toc51168496][bookmark: _Toc67389406]I.2	Authentication in standalone non-public networks
[bookmark: _Toc19635002][bookmark: _Toc26876069][bookmark: _Toc35528837][bookmark: _Toc35533598][bookmark: _Toc45028986][bookmark: _Toc45274651][bookmark: _Toc45275239][bookmark: _Toc51168497][bookmark: _Toc67389407]I.2.1	General
[bookmark: _Hlk17902259][bookmark: _Hlk11433008]One of the major differences of non-public networks is that authentication methods other than AKA based ones may be used in a standalone non-public network (SNPN). When an AKA-based authentication method is used, clause 6.1 shall apply. When an authentication method other than 5G AKA or EAP-AKA' is used, only the non-AKA specific parts of clause 6.1 shall apply. An example of running such an authentication method is given in Annex B with EAP-TLS. 
[bookmark: _Hlk17902120]The choice of the supported authentication methods for access to SNPNs follows the principles described in clauses I.2.2 and I.2.3. 
[bookmark: _Toc19635003][bookmark: _Toc26876070][bookmark: _Toc35528838][bookmark: _Toc35533599][bookmark: _Toc45028987][bookmark: _Toc45274652][bookmark: _Toc45275240][bookmark: _Toc51168498][bookmark: _Toc67389408]I.2.2	EAP framework, selection of authentication method, and EAP method credentials
I.2.2.1	General
[bookmark: _Hlk7353736]The EAP authentication framework is supported by the 5GS as described in clause 6.1.1.2. 
The UE and the serving network may support 5G AKA, EAP-AKA', or any other key-generating EAP authentication method. 
Selection of the authentication methods is dependent on NPN configuration.
NOTE 1: For EAP-AKA' (as well as 5G AKA), the selection is described in clause 6.1.2. For authentication,  that is not using EAP-AKA' (or 5G AKA), the selection is NPN operator deployment specific and out of scope of this specification.
When an EAP authentication method other than EAP-AKA' is selected, the chosen method determines the credentials needed in the UE and network. These credentials, called the EAP-method credentials, shall be used for authentication.
NOTE 2: How credentials for EAP methods other than EAP-AKA' are stored and processed within the UE is out of the scope for standalone non-public networks. 
NOTE 3:	Storage and processing of credentials for EAP-AKA' (as well as 5G AKA) is described in clause 6 of the present document.

I.2.2.2		Credentials holder using AUSF and UDM for primary authentication 
Editor's Note: This clause will describe additions and modifications specific to the 5GS-aware CH case, e.g. the impact on interconnect and roaming security.
I.2.2.3	Credentials holder using AAA server for primary authentication 
Editor's Note: This clause will describe additions and modifications specific for the non-5GS-aware CH case, e.g. refer to SA2 architecture, flow diagram.

[bookmark: _Toc19635004][bookmark: _Toc26876071][bookmark: _Toc35528839][bookmark: _Toc35533600][bookmark: _Toc45028988][bookmark: _Toc45274653][bookmark: _Toc45275241][bookmark: _Toc51168499][bookmark: _Toc67389409]I.2.3	Key hierarchy, key derivation and key distribution
I.2.3.1	General 
The text in clauses 6.2.1 and 6.2.2 cannot apply directly for an EAP authentication method other than EAP-AKA' as these clauses assume that an AKA-based authentication method is used. The major differences are the way in which KAUSF is calculated and that the UDM/ARPF is not necessarily involved in the key derivation or distribution.
Depending on the selected authentication method, the KAUSF is generated as follows:
-	For 5G AKA and EAP-AKA' refer to clause 6.2.1.
-	When using a key-generating EAP authentication method other than EAP-AKA', the key derivation of KAUSF is based on the EAP-method credentials in the UE and AUSF and shall be done as shown in Figure I.2.3-1.
NOTE: For EAP authentication methods other than EAP-AKA', this key derivation replaces clauses 6.2.1 and 6.2.2 for the generation of KAUSF .


Figure I.2.3-1: KAUSF derivation for key-generating EAP authentication methods other than EAP-AKA'
KAUSF shall be derived by the AUSF and UE from the EMSK created by the EAP authentication as for EAP-AKA'.
All of figures 6.2.1-1, 6.2.2.1-1 and 6.2.2.2.2-1 from the KAUSF downwards are used without modification. Similarly, text relating to the key hierarchy, key derivation and key distribution in clauses 6.2.1, 6.2.2.1 and 6.2.2.2 for keys derived from KAUSF (e.g. KSEAF, KAMF, KgNB etc) apply without modification.
I.2.3.2		Credentials holder using AAA server for primary authentication
Editor's Note: This clause will describe the impact on the key hierarchy specific for the non-5GS aware CH case. 

[bookmark: _Toc19635005][bookmark: _Toc26876072][bookmark: _Toc35528840][bookmark: _Toc35533601][bookmark: _Toc45028989][bookmark: _Toc45274654][bookmark: _Toc45275242][bookmark: _Toc51168500][bookmark: _Toc67389410]I.3	Serving network name for standalone non-public networks
[bookmark: _Toc19635006][bookmark: _Toc26876073][bookmark: _Toc35528841][bookmark: _Toc35533602][bookmark: _Toc45028990][bookmark: _Toc45274655][bookmark: _Toc45275243][bookmark: _Toc51168501][bookmark: _Toc67389411]I.3.1	General
The identification of standalone non-public networks uses Network Identifier (NID) in addition to PLMN ID. This means the definition of SN Id in clause 6.1.1.4.1 for the derivation of KSEAF for all authentication methods, CK' and IK' for EAP-AKA', and KAUSF and (X)RES* for 5G AKA needs modification for standalone non-public networks. 
[bookmark: _Toc19635007][bookmark: _Toc26876074][bookmark: _Toc35528842][bookmark: _Toc35533603][bookmark: _Toc45028991][bookmark: _Toc45274656][bookmark: _Toc45275244][bookmark: _Toc51168502][bookmark: _Toc67389412]I.3.2	Definition of SN Id for standalone non-public networks
For standalone non-public networks, the SN Id (used in the input for various key/parameter derivations) identifies the serving SNPN. 
It is defined as follows:
SN Id = PLMN ID:NID
and is specified in detail in TS 24.501 [35].
[bookmark: _Toc19635008][bookmark: _Toc26876075][bookmark: _Toc35528843][bookmark: _Toc35533604][bookmark: _Toc45028992][bookmark: _Toc45274657][bookmark: _Toc45275245][bookmark: _Toc51168503][bookmark: _Toc67389413]I.4	Modification of CAG ID list in the UE
The following requirements apply to NAS messages that modify the list of CAG IDs stored in the UE: 
-	the AMF shall only send such a NAS message once NAS security has been established; and
-	the UE shall only modify its list of CAG IDs after successful integrity verification of the integrity protected NAS message requesting such a modification.
[bookmark: _Toc19635009][bookmark: _Toc26876076][bookmark: _Toc35528844][bookmark: _Toc35533605][bookmark: _Toc45028993][bookmark: _Toc45274658][bookmark: _Toc45275246][bookmark: _Toc51168504][bookmark: _Toc67389414]I.5	SUPI privacy for standalone non-public networks
The UE shall support SUPI privacy as defined in clause 6.12 with the following exception. When using an authentication method other than 5G AKA or EAP-AKA', the location of the functionality related to SUPI privacy in the UE is out of scope. 
Furthermore, the privacy considerations for EAP TLS (given in Annex B.2.1.2) should be taken into account when using an authentication method other than 5G AKA or EAP-AKA'.  
[bookmark: _Toc35528845][bookmark: _Toc35533606][bookmark: _Toc45028994][bookmark: _Toc45274659][bookmark: _Toc45275247][bookmark: _Toc51168505][bookmark: _Toc67389415]I.6	Authentication in Public Network Integrated Non-Public Networks (PNI-NPN)
For public network integrated NPN (PNI-NPN), the primary authentication shall be performed with the public network as described in clause 6.1. Secondary authentication as described in clause 11 and slice-specific authentication as described in the main body can take place after a successful primary authentication.

I.7		Initial access for onboarding 
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