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	Reason for change:
	The following scenario was discussed in the C1#117 meeting:
1) A handover from S1 mode to N1 mode occurs and the current 5G NAS security context is a mapped 5G NAS security context. Assume also that the UE has a native non-current 5G NAS security context. 
2) The AMF decides to continue using the mapped 5G NAS security context i.e. the native 5G NAS security context remains non-current 
3) The UE performs an inter-system change from N1 mode to S1 mode in 5GMM-IDLE mode (or in 5GMM-CONNECTED mode)
4) The UE performs an inter-system change again but from S1 mode to N1 mode in 5GMM-IDLE mode
5) The UE considers that there is no valid native current 5G NAS security context and hence cannot send an initial NAS message with security protection

The incoming LS S3-192279 from SA3 provides the following answers for the questions asked by CT1:

“1) Can the AMF keep using a mapped 5G NAS security context (in step 2 above) although a valid native non-current 5G NAS security context exists?
Answer: SA3 understands that this step 2 is about subsequent messages after the CONNECTED mode mobility, i.e., handover. According to TS 33.501 (see towards end of clause 8.4.2), the UE protects the subsequent Registration Request message using the mapped 5G context. Therefore, the answer to your question is YES. For subsequent messages, it is up to AMF when to activate the native 5G security context. General recommendation from SA3 is to activate native context as soon as possible in this case.

2) If the answer to the question above is “YES”, what is the expected UE behaviour in step 5 with respect to integrity protection of the initial NAS message?
Answer: SA3 understands that this step 5 is about IDLE mode mobility since step 4 explicitly mentions IDLE mode mobility. According to TS 33.501 (see clause 8.2), the UE protects the RR message using native 5G context. Therefore, as the UE has a valid non-current native 5G security context, the UE shall make the non-current native 5G security context as the current one. Then in step 5, the UE shall protect the Registration Request using the current native 5G security context. 
SA3 would also like to inform that in the step 3 of the scenario (i.e. after the UE performs an inter-system change from N1 mode to S1 mode in 5GMM-IDLE mode or in 5GMM-CONNECTED mode), the UE shall discard any old mapped 5G security context (note: the mapped 5G security context would be deleted even if the UE does not have a native 5G security context).”

Based on the above SA3 response, this document proposes that when the UE operating in single-registration mode performs an inter-system change from N1 mode to S1 mode:
1)	if the UE has a mapped 5G NAS security context and the inter-system change is performed in:
i)	5GMM-IDLE mode, the UE shall delete the mapped 5G NAS security context after the successful completion of the tracking area update procedure (see 3GPP TS 24.301 [15]); or
ii)	5GMM-CONNECTED mode, the UE shall delete the mapped 5G NAS security context after the completion of the inter-system change; and
2)	if the UE has a non-current full native 5G NAS security context, then the UE shall make the non-current full native 5G NAS security context as the current native 5G NAS security context.

	
	

	Summary of change:
	X)	when the UE operating in single-registration mode performs an inter-system change from N1 mode to S1 mode:
1)	if the UE has a mapped 5G NAS security context and the inter-system change is performed in:
i)	5GMM-IDLE mode, the UE shall delete the mapped 5G NAS security context after the completion of the tracking area update procedure (see 3GPP TS 24.301 [15]); or
ii)	5GMM-CONNECTED mode, the UE shall delete the mapped 5G NAS security context after the completion of the inter-system change; and
2)	if the UE has a non-current full native 5G NAS security context, then the UE shall make the non-current full native 5G NAS security context as the current native 5G NAS security context.

Note 1: for i), this is so because the UE sends the TAU message protected with the 5G NAS security context (see section 4.4.2.3 of TS 24.301) which happens to be a mapped 5G NAS security context.

Note 2: for ii), the UE can delete the mapped 5G NAS security context after the handover completes since the UE used the derived mapped EPS security context to protect the TAU message. 


	
	

	Consequences if not approved:
	The UE will not be able to apply initial NAS message protection although it has a native 5G NAS security context. This will lead to more signaling since the UE will send the REGISTRATION REQUEST unprotected, the AMF will run security mode procedure, and the UE will have to send the initial NAS message as part of the SECURITY MODE COMPLETE message.
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***** Next change *****
[bookmark: _Toc11419062]4.4.2.1	General
The security parameters for authentication, integrity protection and ciphering are tied together in a 5G NAS security context and identified by a key set identifier (ngKSI). The relationship between the security parameters is defined in 3GPP TS 33.501 [24].
Before security can be activated, the AMF and the UE need to establish a 5G NAS security context. Usually, the 5G NAS security context is created as the result of a primary authentication and key agreement procedure between the AMF and the UE. A new 5G NAS security context may also be created during an N1 mode to N1 mode handover. Alternatively, during inter-system change from S1 mode to N1 mode, the AMF not supporting interworking without N26 and the UE operating in single-registration mode may derive a mapped 5G NAS security context from an EPS security context that has been established while the UE was in S1 mode.
The 5G NAS security context is taken into use by the UE and the AMF, when the AMF initiates a security mode control procedure, during an N1 mode to N1 mode handover, or during the inter-system change procedure from S1 mode to N1 mode. The 5G NAS security context which has been taken into use by the network most recently is called current 5G NAS security context. This current 5G NAS security context can be of type native or mapped, i.e. originating from a native 5G NAS security context or mapped 5G NAS security context.
The key set identifier ngKSI is assigned by the AMF either during the primary authentication and key agreement procedure or, for the mapped 5G NAS security context, during the inter-system change. The ngKSI consists of a value and a type of security context parameter indicating whether a 5G NAS security context is a native 5G NAS security context or a mapped 5G NAS security context. When the 5G NAS security context is a native 5G NAS security context, the ngKSI has the value of KSIAMF, and when the current 5G NAS security context is of type mapped, the ngKSI has the value of KSIASME.
The 5G NAS security context which is indicated by an ngKSI can be taken into use to establish the secure exchange of NAS messages when a new N1 NAS signalling connection is established without executing a new primary authentication and key agreement procedure (see subclause 5.4.1) or when the AMF initiates a security mode control procedure. For this purpose, the initial NAS messages (i.e. REGISTRATION REQUEST, DEREGISTRATION REQUEST and SERVICE REQUEST) and the SECURITY MODE COMMAND message contain an ngKSI in the NAS key set identifier IE indicating the current 5G NAS security context used to integrity protect the NAS message.
In the present document, when the UE is required to delete an ngKSI, the UE shall set the ngKSI to the value "no key is available" and consider also the associated keys KAMF or K'AMF, 5G NAS ciphering key and 5G NAS integrity key invalid (i.e. the 5G NAS security context associated with the ngKSI as no longer valid).
NOTE:	In some specifications the term ciphering key sequence number might be used instead of the term key set identifier (KSI).
As described in subclause 4.8 in order to interwork with E-UTRAN connected to EPC, the UE supporting both S1 mode and N1 mode can operate in either single-registration mode or dual-registration mode. A UE operating in dual-registration mode shall independently maintain and use both EPS security context (see 3GPP TS 24.301 [15]) and 5G NAS security context. When the UE operating in dual-registration mode performs an EPS attach procedure, it shall take into use an EPS security context and follow the handling of this security context as specified in 3GPP TS 24.301 [15]. However, when the UE operating in dual-registration mode performs an initial registration procedure, it shall take into use a 5G NAS security context and follow the handling of this security context as described in the present specification.
The UE and the AMF need to be able to maintain two 5G NAS security contexts simultaneously, i.e. a current 5G NAS security context and a non-current 5G NAS security context, since:
a)	after a 5G re-authentication, the UE and the AMF can have both a current 5G NAS security context and a non-current 5G NAS security context which has not yet been taken into use (i.e. a partial native 5G NAS security context); and
b)	after an inter-system change from S1 mode to N1 mode, the UE and the AMF can have both a mapped 5G NAS security context, which is the current 5G NAS security context, and a non-current native 5G NAS security context that was created during a previous access in N1 mode.
The number of 5G NAS security contexts that need to be maintained simultaneously by the UE and the AMF is limited by the following requirements:
a)	after a successful 5G (re-)authentication, which creates a new partial native 5G NAS security context, the AMF and the UE shall delete the non-current 5G NAS security context, if any;
b)	when a partial native 5G NAS security context is taken into use through a security mode control procedure, the AMF and the UE shall delete the previously current 5G NAS security context;
c)	when the AMF and the UE create a 5G NAS security context using "null integrity protection algorithm" and "null ciphering algorithm" during an initial registration procedure for emergency services, or a registration procedure for mobility and periodic registration update for a UE that has an emergency PDU session (see subclause 5.4.2.2), the AMF and the UE shall delete the previous current 5G NAS security context;
d)	when a new mapped 5G NAS security context or 5G NAS security context created using "null integrity protection algorithm" and "null ciphering algorithm" is taken into use during the inter-system change from S1 mode to N1 mode, the AMF and the UE shall not delete the previously current native 5G NAS security context, if any. Instead, the previously current native 5G NAS security context shall become a non-current native 5G NAS security context, and the AMF and the UE shall delete any partial native 5G NAS security context;
	If no previously current native 5G NAS security context exists, the AMF and the UE shall not delete the partial native 5G NAS security context, if any;
e)	when the AMF and the UE derive a new mapped 5G NAS security context during inter-system change from S1 mode to N1 mode, the AMF and the UE shall delete any existing current mapped 5G NAS security context;
f)	when a non-current full native 5G NAS security context is taken into use by a security mode control procedure, then the AMF and the UE shall delete the previously current mapped 5G NAS security context; and
g)	when the UE or the AMF moves from 5GMM-REGISTERED to 5GMM-DEREGISTERED state, if the current 5G NAS security context is a mapped 5G NAS security context and a non-current full native 5G NAS security context exists, then the non-current 5G NAS security context shall become the current 5G NAS security context. Furthermore, the UE and the AMF shall delete any mapped 5G NAS security context or partial native 5G NAS security context.;
X)	when the UE operating in single-registration mode performs an inter-system change from N1 mode to S1 mode:
1)	if the UE has a mapped 5G NAS security context and the inter-system change is performed in:
i)	5GMM-IDLE mode, the UE shall delete the mapped 5G NAS security context after the successful completion of the tracking area update procedure (see 3GPP TS 24.301 [15]); or
ii)	5GMM-CONNECTED mode, the UE shall delete the mapped 5G NAS security context after the completion of the inter-system change; and

[bookmark: _GoBack]Y)	when the UE operating in single-registration mode performs an inter-system change from S1 mode to N1 mode in 5GMM-IDLE mode, if the UE has a non-current full native 5G NAS security context, then the UE shall make the non-current full native 5G NAS security context as the current native 5G NAS security context. The UE shall delete the mapped 5G NAS security context, if any.

The UE shall mark the 5G NAS security context on the USIM or in the non-volatile memory as invalid when the UE initiates an initial registration procedure as described in subclause 5.5.1.2 or when the UE leaves state 5GMM-DEREGISTERED for any other state except 5GMM-NULL.
The UE shall store the current native 5G NAS security context as specified in annex C and mark it as valid only when the UE enters state 5GMM-DEREGISTERED from any other state except 5GMM-NULL or when the UE aborts the initial registration procedure without having left 5GMM-DEREGISTERED.
***** End changes *****

