Page 1



3GPP TSG-SA WG3 Meeting #91-Bis 
S3-181729
La Jolla (US), 21-25 May 2018
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	33.501
	CR
	0143
	rev
	2
	Current version:
	15.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	X


	

	Title:

	Clause 6.2.3-Editorial_reference_wording_error correction -based on Living CR S3-181434

	
	

	Source to WG:
	CATT

	Source to TSG:
	S3

	
	

	Work item code:
	5GS_Ph1-SEC
	
	Date:
	2018-05-21

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	Editorial, reference, wording, error correction

	
	

	Summary of change:
	Correct: editorial, reference, wording errors

	
	

	Consequences if not approved:
	Incorrect description in TS

	
	

	Clauses affected:
	6.2.3.1, 6.2.3.3

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


**** START OF CHANGES ****

**** Change 1 (based on Living CR S3-181434)  ****

6.2
Key hierarchy, key derivation, and distribution scheme

********************* Start of 1st change *************************
6.2.1
Key hierarchy

Requirements on 5GC and NG-RAN related to keys:

a)
The 5GC and NG-RAN shall allow for use of encryption and integrity protection algorithms for AS and NAS protection having keys of length 128 bits and for future use the network interfaces shall be prepared to support 256 bit keys.

b)
The keys used for UP, NAS and AS protection shall be dependent on the algorithm with which they are used.
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Figure 6.2.1-1: Key hierarchy generation in 5GS 

The keys related to authentication (see Figure 6.2.1-1) include the following keys: K, CK/IK. In case of EAP-AKA', the keys CK', IK' are derived from CK, IK as specified in clause 6.1.3.1.

The key hierarchy (see Figure 6.2.1-1) includes the following keys: KAUSF, KSEAF, KAMF, KNASint, KNASenc, KN3IWF, KgNB, KRrCint, KRRCenc, KUPint and KUPenc.

Keys for AUSF in home network:

-
KAUSF is a key derived

by ME and AUSF from CK', IK' in case of EAP-AKA', CK' and IK' is received by AUSF as a part of transformed AV from ARPF; or,

by ME and ARPF from CK, IK in case of 5G AKA, KAUSF is received by AUSF as a part of the 5G HE AV from ARPF. 

· KSEAF is an anchor key derived by ME and AUSF from KAUSF.

Key for AMF:

-
KAMF is a key derived by ME and SEAF from KSEAF. KAMF is further derived by ME and source AMF when performing horizontal key derivation. 

Keys for NAS signalling: 

-
KNASint is a key derived by ME and AMF from KAMF, which shall only be used for the protection of NAS signalling with a particular integrity algorithm.

-
KNASenc is a key derived by ME and AMF from KAMF, which shall only be used for the protection of NAS signalling with a particular encryption algorithm. 

Key for gNB:

-
KgNB is a key derived by ME and AMF from KAMF. KgNB is further derived by ME and source gNB when performing horizontal or vertical key derivation. 
Keys for UP traffic: 

-
KUPenc is a key derived by ME and gNB from KgNB, which shall only be used for the protection of UP traffic with a particular encryption algorithm. 

-
KUPint is a key derived by ME and gNB from KgNB, which shall only be used for the protection of UP traffic between ME and gNB with a particular integrity algorithm.

Keys for RRC signalling: 

-
KRRCint is a key derived by ME and gNB from KgNB, which shall only be used for the protection of RRC signalling with a particular integrity algorithm.

-
KRRCenc is a key derived by ME and gNB from KgNB, which shall only be used for the protection of RRC signalling with a particular encryption algorithm.

Intermediate keys: 

-
NH is a key derived by ME and AMF to provide forward security as described in Clause A.10. 

-
KgNB* is a key derived by ME and gNB when performing a horizontal or vertical key derivation as specified in Clause 6.9.2.1.1 using a KDF as specified in Clause A.11. 

-  K'AMF is a key that can be derived by ME and AMF when the UE moves from one AMF to another during inter-AMF mobility as specified in Clause 6.9.3 using a KDF as specified in Annex A.13.
********************* End of 1stchange *************************
********************* Start of 2nd change *************************
6.2.3.1
Key setting

Key setting happens at the end of successful authentication procedure. Authentication and key setting may be initiated by the network as often as the network operator wishes when an active NAS connection exists. Key setting can occur as soon as the identity of the mobile subscriber (i.e. 5G-GUTI or SUPI) is known by the AMF. A successful run of 5G AKA or EAP AKA' results in a new KAMF that is stored in the UE and the AMF with a new partial, non-current security context.

NAS keys (i.e. KNASint and KNASenc and AS keys (i.e. KgNB, KRRCenc, KRRCint, KUPenc, KUPint) are derived from KAMF using the KDFs specified in Annex A. The NAS keys derived from the new KAMF are taken in use in the AMF and the UE by means of the NAS security mode command procedure (see sub-clause 6.7.2) or by means of inter-AMF handover procedure (see sub-clause 6.9.2.3.3). The AS keys are taken into use with the AS security mode command procedure (see sub-clause 6.7.4) or with the key change on the fly procedure (see sub-clause 6.9.4).

For the non 3GPP access, the key KN3IWF is derived from the KAMF. KN3IWF is stored in the UE and the N3IWF as specified in sub-clause 7.2.1. This key KN3IWF and the IPsec SA cryptographic keys are taken into use with the establishment of IPsec Security Association (SA) between the UE and the N3IWF.

NOTE:
For mapped security contexts, the KAMF is derived from EPS keys during interworking with EPS (see clause 8).

********************* End of 2nd change *************************
********************* Start of 3rd change *************************
6.2.3.2
Key identification

The key KAMF shall be identified by the key set identifier ngKSI. ngKSI may be either of type native or of type mapped . An ngKSI shall be stored in the UE and the AMF together with KAMF and the temporary identifier 5G-GUTI, if available. 

NOTE 1:
The 5G-GUTI points to the AMF where the KAMF is stored.

A native ngKSI is associated with the KSEAF and KAMF derived during primary authentication. It is allocated by the SEAF and sent with the authentication request message to the UE where it is stored together with the KAMF. The purpose of the ngKSI is to make it possible for the UE and the AMF to identify a native security context without invoking the authentication procedure. This is used to allow re-use of the native security context during subsequent connection set-ups.

A mapped ngKSI is associated with the KAMF derived from EPS keys during interworking, cf. clause 8 of the present document. It is generated in both the UE and the AMF respectively when deriving the mapped KAMF when moving from EPS to 5GS. The mapped ngKSI is stored together with the mapped KAMF.

The purpose of the mapped ngKSI is to make it possible for the UE and the AMF to indicate the use of the mapped KAMF in interworking procedures (for details cf. clause 8).

The format of ngKSI shall allow a recipient of such a parameter to distinguish whether the parameter is of type native or of type mapped. The format shall contain a type field and a value field. The type field indicates the type of the key set. The value field consists of three bits where seven values, excluding the value '111', are used to identify the key set. The value '111' is reserved to be used by the UE to indicate that a valid KAMF is not available for use. The format of ngKSI is described in [35]

KNASenc and KNASint in the key hierarchy specified in clause 6.2.1, which are derived from KAMF, can be uniquely identified by ngKSI together with those parameters from the set {algorithm distinguisher, algorithm identifier}, which are used to derive these keys from KAMF.

The KN3IWF can be uniquely determined by ngKSI together with the uplink NAS COUNT are used to derive it according to clause A.9. 

The initial KgNB can be uniquely determined by ngKSI, together with the uplink NAS COUNT are used to derive it according to clause A.9. 

The intermediate key NH as defined in clause 6.9.2.1.1 can be uniquely determined by ngKSI, together with the initial KgNB derived from the current 5G NAS security context for use during the ongoing CM-CONNECTED state and a counter counting how many NH-derivations have already been performed from this initial KgNB according to clause A.10. The next hop chaining count, NCC, represents the 3 least significant bits of this counter. 

Intermediate key KgNB*, as well as non-initial KgNB, defined in clause 6.9.2.1.1 can be uniquely identified by ngKSI together with those parameters from the set {KgNB or NH, sequence of PCIs and ARFCN-DLs}, which are used to derive these keys from KgNB or NH. 

KRRCint, KRRCenc, KUPint, and KUPenc in the key hierarchy specified in clause 6.2.1 can be uniquely identified by ngKSI together with those parameters from the set {algorithm distinguisher, algorithm identifier}, which are used to derive these keys from KgNB.

NOTE 2:
In addition to 5G security contexts, the UE may also cache EPS security contexts. These EPS security contexts are identified by the eKSI, as defined in TS 33.401 [10].

********************* End of 3rd change *************************

********************* Start of 4th change *************************
6.2.3.3
Key lifetimes

KAUSF, and KSEAF shall be created when running a successful primary authentication as described in clause 6.1.3.

KAMF shall be created in the following cases:

1.
Primary authentication 

2.
NAS key re-keying as described in clause 6.9.4.2

3.
NAS key refresh as described in clause 6.9.4.3

4.
Interworking procedures with EPS (cf. clauses 8 and 10)

In case the UE does not have a valid KAMF, an ngKSI with value "111" shall be sent by the UE to the network, which can initiate (re-)authentication procedure to get a new KAMF based on a successful primary authentication.

KNASint and KNASenc are derived based on a KAMF when running a successful NAS SMC procedure as described in clause 6.7.2.

KN3IWF is derived from KAMF and remains valid as long as the UE is connected to the 5GC over non-3gpp access or until the UE is re-authenticated. 

KgNB and NH are derived based on KAMF or KgNB or NH in the following cases:

1.
Inter-gNB-CU-handover as described in clause 6.9.2.3

2.
State transitions as described in clause 6.8

3.
AS key re-keying as described in clause 6.9.4.4

4.
AS key refresh as described in clause 6.9.4.5

The KRRCint, KRRCenc, KUPint and KUPenc are derived based on KgNB after a new KgNB is derived.

********************* End of 4th change *************************
**** END OF CHANGES ****
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