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1
Introduction
Equipment identifier authentication is desirable in some cases, e.g. LI, in which equipment identifier needs to be verified. It is expected that different kind of equipment credential might be used for different equipments, e.g., certificate, shared symmetric secret. EAP is good a choice for equipment identifier authentication because it can support multiple authentication mechanisms. 
The present contribution proposes a solution for equipment identifier authentication using EAP. 
2
Proposal
It is proposed to agree below pCR. Since the clause is totally new, revision mark is not used.
***********************Start of the change************************
5.2.4.X Solution #4.X: Equipment identifier authentication using EAP
5.2.4.X.1 Introduction
This solution addresses the key issue #2.4 “Equipment identifier authentication”.
It refers in the key issue #2.4 that “IMEI reported by the UE to network is not authenticated. Therefore, the network cannot place any trust on the reported IMEI of the UE”, and therefore the requirement that “it should be possible for the network to authenticate the reported identifier of the device” was added in the key issue. 
5.2.4.X.2  Solution details
Assuming the equipment identifier (e.g. IMEI) in conjunction with its credential (e.g. certificate, shared key etc.) as supplied by the equipment manufacturer is provisioned in a secure location (e.g. ARPF) in the network side, this solution proposes a method to verify whether the identifier is genuine during equipment identifier authentication. The specific authentication method is based on EAP, which is beyond the scope of this solution. The AUSF and ARPF used for equipment identifier authentication may be collocated or separated as different network elements. They also can be third party network elements. Figure 5.2.4.X.2-1 shows the procedure of equipment identifier authentication.
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Figure 5.2.4.X.2-1: the procedure of equipment identifier authentication
1. UE sends an attach request to AMF in which contains an optional equipment identifier authentication indicator.
2. UE and the network perform the mutual authentication.

3. AMF decides whether perform the equipment identifier authentication to the UE according to the requirement of the operator or the subscription of UE.

4. AMF sends the equipment identifier request via NAS SMC to UE.

5. UE responds its identifier in NAS SMP to the AMF.

6. AMF sends the equipment identifier authentication request including UE’s identifier to AUSF/ARPF. AUSF/ARPF in this step can be different with AUSF/ARPF in step 2 for subscription authentication.
7. AUSF/ARPF chooses the authentication method for UE according to the identifier. 
8. The procedure of EAP based authentication between UE and AUSF/ARPF. The number of EAP message exchanges between the UE and the AUSF/ARPF depends upon the EAP Method AUSF/ARPF chooses.
9. AUSF/ARPF sends the equipment identifier authentication success message to the AMF which optionally contains an MSK.

10. AMF optionally updates the key derived during the equipment identifier authentication with the one derived during the subscription authentication if the network wants to refresh the security context by binding it with the equipment identifier authentication credentials.
11. AMF sends NAS SMC to the UE which contains EAP success message and key parameters to derive new keys if the key is updated by AMF.

12. UE responds with NAS SMP message.

13. AMF sends attach accept message to finish the attach procedure.

5.2.4.X.3 Solution evaluation

Tba
***********************End of the change*************************
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