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1 Introduction
At SA3#42 some decisions were taken to progress the UICC-ME secure interface specifications. However, several open issues remain. Some of the remaining open issues are discussed in this document.
2 Open issues

2.1 Use of TLS for key transport from network to ME

If TLS is used for authenticating the ME and for transporting the UICC-ME secure interface key to the ME, then key transport from the network key server to the ME is perhaps best NOT done by sending the key as TLS session data. This is because the decryption point of the session data may not be in the trusted part of the terminal (based on the assumption that only the handshake part is implemented in the secure part of the terminal). SA3 should therefore look at extending the TLS handshake to include a server->client key transport message.  RFC 3546 (soon to be updated to 4366) includes a mechanism for adding messages to the TLS handshake.  

2.2 UICC authentication
If the secure UICC-ME interface specifications are to be flexible enough to allow application to application secure channels as well as a general-purpose UICC to ME secure channel, then it will be necessary to authenticate specific applications on the UICC.
An obvious approach to authenticating the UICC is to make use of GBA_U. However, GBA_U provides mechanisms by which the network can authenticate and share a key with the (U)SIM. It is unclear whether the keys generated via GBA_U can be securely ported to other applications on the UICC, and even if they can be, can this really be considered an appropriate method of authentication for applications other than the (U)SIM on the UICC?
Alternative approaches may include making use of an OTA-based solution (GSM 03.48/TS 23.048) which allows secure communication between the network and specific applications on the UICC, via the OTA gateway. 
A further alternative is that SA3 specify a method of establishing a secure channel with the USIM application on the UICC, but the secure channel establishment method is flexible enough to work with other applications on the UICC, though key establishment for these applications is left out of SA3 scope.
2.3 TLS vs ROAP for device authentication

The proposal from Gemplus is to establish a secure channel with the terminal using TLS in order for the network to deliver key material (S3-060025). An alternative suggested in S3-050378 is to use the OMA ROAP protocol for this purpose.

OMA ROAP would have the advantage that only small modifications to the terminal's secure execution environment would be required for terminals that already have a secure OMA DRMv2 implementation. If TLS is selected, then a more significant upgrade to the terminal's resource limited secure execution environment would be required. This may make it infeasible to implement TLS in the existing secure execution environments of terminals.

On the other hand, it would be useful if the terminal authentication mechanism could be a generic mechanism. ROAP is a mobile-specific protocol. This may be problematic if third parties wish to authenticate the terminal, or applications on the terminal, for the purpose of establishing a secure UICC-ME interface or otherwise.

TLS is more likely to be considered as a general purpose terminal authentication mechanism. Another advantage of TLS is that it could be selected as the mechanism to secure the UICC-ME channel, which may allow the terminal to re-use the same TLS functionality for the secure channel to the network. 

In summary, TLS seems like a better approach because it is more generic. However, more work is needed to establish whether TLS is able to support the types of terminal authentication that may be required (see 2.4 below).

2.4 Terminal authentication

The current proposals assume that the terminal is able to authenticate itself (at least to the network). Although TLS and ROAP have been identified as candidates, the exact mechanism and the necessary supporting infrastructure have not as yet been defined. Ideally, the mechanism for terminal authentication should be generic so that it can be easily re-used by other services. 

Before deciding on the authentication mechanism, further investigation is needed on what actually needs to be authenticated: the application on the terminal, the terminal platform, or both. The answer depends on whether the secure channel should be established between applications on the UICC and applications on the ME, or whether it should be established between the UICC and the ME platform and this general-purpose secure tunnel then used by different applications on those platforms. 

In the following we consider each type of authentication in turn.

2.4.1 Application Authentication

We assume in this scenario that the application is provisioned with key material which it uses to authenticate itself to the network (or third party server). The application may either share a key with the network, or may be provisioned with a public and private key pair together with an appropriate certificate.

The application is reliant on the underlying platform for maintaining its integrity and for securely storing its key material. When authenticating the application, the network gains assurance that the application can still access its key material, but the network has no guarantee that the application or the underlying platform has not been compromised in any way. 

The only assurance that the network may receive about the integrity of the application itself would come from an assurance (if this exists) that the application would only have been installed on a secure platform.

Application-only authentication may be required for non-security critical applications on the terminal where only a light-weight authentication is required, and where the terminal is not able to provide any additional assurances to the network. Applications authenticated using this method should not be granted full access to UICC functions and data, and should be considered only partially trusted. This should affect the security policy established by the network for the UICC for use with this application.

2.4.2 ME platform authentication

ME platform authentication offers authentication of the terminal itself. As with application authentication, the terminal must be provisioned with key material with which it can authenticate itself. This is likely to be a public and private key with a corresponding certificate, since the terminal is likely to have to authenticate itself to numerous different entities.

The mechanism employed by the terminal to authenticate itself may vary from terminal to terminal, and a few different mechanisms to authenticate a terminal may need to be implemented in order to support this.

In the simplest case (simple device authentication), a terminal may simply demonstrate the knowledge of its private key, and this together with the certificate provided by the terminal manufacturer, or another suitable authority, can be used to authenticate the terminal. However, as with application authentication, this may offer the network little assurance about the current state of the terminal. Ideally, the device certificate will also contain information regarding the trustworthiness of the platform. For example, the device certificate could indicate that the certificate issuer provides guarantees that the terminal architecture is such that it cannot be put into an insecure state (e.g. the terminal supports secure boot, real time integrity protection of critical functions and/or OS mechanisms that ensure downloaded applications cannot compromise critical functions).
A better solution (device authentication with attestations) would be for the terminal to be able to also produce some evidence (attest) that it is currently in a secure state. Such requirements should be compatible with the TCG (Trusted Computing Group) MPWG (Mobile Phone Working Group) requirements (and the MPWG specifications when available) for secure mobile platforms and should include attestations of having successfully completed a secure boot.  See the “Device Authentication” use case within the MPWG Use Cases document for a description of the use case in question
.Depending on the type of device authentication performed by the network and the trustworthiness of the device, the network may generate a security policy for the UICC to use with the authenticated device.
The operator should be in control over which entities shall be able to authenticate the device based on the provisioned credentials.
2.4.3 Dual Authentication

In order to obtain strong application authentication, the network may authenticate both the application and the ME platform, and may require assurance from the terminal that the application is in a good state.

In this scenario we assume that the application has been provisioned with key material with which it can authenticate itself. We also assume that some measurable state of the application (e.g. a value obtained by hashing the application code) is known by the network (or this may be contained in the application’s certificate).

The network begins by authenticating the terminal, and the terminal is required to present evidence of the current state of the required application. This evidence is compared to the measurable state in the application’s certificate (or to the state maintained by the network), and if these match, then the network considers the application to be in a secure state. The network also authenticates the application directly. 

The methods for providing evidence of the state of an application should be compatible with attestations provided by TPMs (Trusted Platform Modules), as defined in the TCG MPWG specifications.

We note that it may not be necessary to authenticate the application directly if the network only wishes to ensure that the application is in a good state. However, there may be instances in which the network wishes to know that it is communicating with a specific installation of a registered application, and that the application has access to the correct key material.

Applications that have been strongly authenticated using this dual authentication method could be trusted by the UICC to a higher degree than those authenticated using a weaker mechanism), and this should in turn affect the associated security policy for that application in the UICC.
3 Proposal
SA3 are asked to take the information in this contribution into account when progressing the UICC-ME secure interface specifications.
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