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1 Introduction

This document proposes a mechanism that can used to “minimize the non-3GPP to E-UTRAN handover latency due to authentication and authorization for network access” (as required in section 4.1 of TS 23.402). The following changes to TR 23.882 are proposed. 
*** Start of Change *****
7.22

Key Issue: EPC 3GPP / non-3GPP Handover Optimization
7.22.1
Description of issue
In order to expedite the handover between 3GPP access and a non-3GPP IP access network connected to the EPC and meet the requirements for transferring real-time sessions across these access networks, it is envisioned that several handover optimization mechanisms will be required. This clause documents such mechanisms proposed for optimizing the handover between these access networks.
7.22.2
Alternative Solution-A: Pre-registration for E-UTRAN access with FAF
7.22.2.1
General 

In order to expedite the handover from a non-3GPP IP access to E-UTRAN the UE may pre-register (i.e. pre-attach) to EPC for E-UTRAN access. This pre-registration is conducted over a non-3GPP IP access network and creates a mobility management context for E-UTRAN access (including a security context) in both the UE and EPC. This context can later be used when the UE hands over to E-UTRAN in order to expedite the handover. By using this context, the authentication and authorization procedures for E-UTRAN access (see TS 23.401) can be skipped when the UE hands over to E-UTRAN.
The pre-registration for E-UTRAN access is supported by a Forward Attachment Function (FAF) which can either operate in “MME emulation mode” or in “relay mode”. The FAF and these two modes of operation are further discussed below.
7.22.2.2
Pre-registration with FAF in “MME emulation mode”
The pre-registration for E-UTRAN access is supported by a Forward Attachment Function (FAF) shown in Figure 7.22.1 below. The UE communicates with the FAF over the user plane by using the Su reference point. This reference point may be realized by using the Ut interface described in TS 23.002. The FAF in Figure 7.22.1 is said to operate in “MME emulation” mode because from the MME point of view is seen as a normal MME that implements the S10 reference point. For simplicity, Figure 7.22.1 assumes that FAF is located in the home PLMN of the UE. This can facilitate FAF discovery from the UE (e.g. the FAF IP address could be statically provisioned in the UE) but nevertheless it does not restrict the deployment of FAF in the visited network if a visited FAF can benefit system performance.
Editor’s note:
It is FFS whether the FAF is located in the home or in the visited PLMN of the UE. 
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Figure 7.22.1: Architecture with the FAF to pre-registration for E-UTRAN access.

With the use of FAF in “MME emulation mode” the steps necessary for the enabling the UE to pre-register for E-UTRAN access from within a non-3GPP IP access network are depicted in Figure 7.22.2. These steps are further discussed below.
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Figure 7.22.2: Pre-registration for E-UTRAN access with FAF
1)
The UE uses a non-3GPP IP access system and discovers the E-UTRAN access system. It then decides to perform the pre-registration procedure with the FAF.

Editor’s note: How the UE discovers the address of FAF and how the UE decides to perform pre-registration for E-UTRAN access are FFS.

2)
The UE sends a Pre-Attach Request message to FAF which includes part of the information required by FAF to build an MME context (see TS 23.401) for this UE. This information may include IMSI, IP address, APN, etc.

3)
The FAF contacts the HSS and authenticates the UE (see details in TS 23.401). After successful authentication, the FAF retrieves the address of P-GW that is currently serving the UE and builds an MME Context for this UE (i.e. creates the same information built by an MME when the UE attaches to EPC via E-UTRAN). The FAF does not perform the Location Update procedure in this step so the UE is not reachable over E-UTRAN access.
4)
The FAF allocates a Tracking Area Identity (TAI), S-TMSI and S-TMSI-Signature for the UE and sends a Pre-Attach Accept message to UE with this information. The UE may respond with a Pre-Attach Complete message if necessary (e.g. to acknowledge the reception of the S-TMSI value). The allocated TAI, S-TMSI and S-TMSI Signature can later be used by the UE for handing over to E-UTRAN by executing the TAU procedure.
7.22.2.3
Pre-registration with FAF in “Relay mode”

A second approach is to have the FAF operating in “Relay mode”, in which case the FAF relays the mobility management signalling between UE and an MME and the MME creates the mobility management context E-UTRAN access as usually. This requires a new interface between the FAF and an MME, as shown in Figure 7.22.3 (called S1-f). Again, the FAF can either be located in the home PLMN (which makes FAF discovery easier) or could be located in the visited PLMN. For simplicity, Figure 7.22.3 shows the FAF in the home PLMN. The UE communicates with the FAF over the user plane by using an Su’ reference point. This reference point may be realized by using the Ut interface described in TS 23.002
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Figure 7.22.3: Architecture with the FAF in “relay mode” to pre-registration for E-UTRAN access.

The steps necessary for enabling the UE to pre-register for E-UTRAN access from within a non-3GPP IP access network, with FAF in “relay mode” are depicted in Figure 7.22.4. These steps are further discussed below. 
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Figure 7.22.4: Pre-registration for E-UTRAN access with FAF in “relay mode”
1)
The UE uses a non-3GPP IP access system and discovers the E-UTRAN access system. It then decides to perform the pre-registration procedure for E-UTRAN access.

Editor’s note: How the UE discovers the address of FAF and how the UE decides to perform pre-registration for E-UTRAN access are FFS.

2)
The UE sends a Pre-Attach Request message to FAF in the user-plane of the non-3GPP access system, which includes part of the information required by MME to build an MME context (see TS 23.401) for this UE. This information may include IMSI, IP address, APN, etc. The FAF relays the Pre-Attach Request message to an MME that is identified from the information included in the message received from the UE (e.g. by a TAI).

3)
The MME contacts the HSS and authenticates the UE (see details in TS 23.401). The signalling messages that need to be exchanged with UE in regard to authentication are relayed through FAF over non-3GPP IP access network. After successful authentication, the MME retrieves the address of P-GW that is currently serving the UE and builds an MME Context for this UE. The MME does not initiate Default Bearer Setup procedure in this step neither the location update procedure.
4)
The MME allocates a TAI and S-TMSI / S-TMSI-Signature for the UE and sends a Pre-Attach Accept message to UE with this information, through FAF as user-plane data over non-3GPP. The UE may respond with a Pre-Attach Complete message if necessary (e.g. to acknowledge the reception of the S-TMSI value). The allocated TAI, S-TMSI and S-TMSI Signature can later be used by the UE for handing over to E-UTRAN e.g. by executing the TAU procedure.
7.22.2.4
Discussion - Conclusions
From the above discussion the following conclusions can be made:

1. 
The pre-registration for E-UTRAN access is a mechanism capable to expedite the handover from non-3GPP access to E-UTRAN. It allows to proactively creating a MM context for E-UTRAN access in both the UE and EPC before the UE moves to E-UTRAN access. This MM context includes security information applicable to E-UTRAN access so that re-authentication of the UE after handover to E-UTRAN may not skipped.

2.
The particular characteristic of FAF in “relay mode” is that the communication between the UE and the MME over the non-3GPP network could be very similar to the communication between the UE and an MME over the E-UTRAN access. Indeed, the FAF creates a communication link between the UE (in non-3GPP access) and an MME in EPC and facilitates the communication by merely relaying NAS messages between the UE and the MME. However, it requires a new interface in the MME (S1-f shown in Figure 7.22.3) and thus can have a considerable impact on EPC.

3.
The particular characteristic of FAF in “MME emulation mode” is that it does not require any changes to the MME. The FAF in “MME emulation mode” behaves like an MME and authenticates the UE for E-UTRAN access while the UE is still using a non-3GPP access. In addition, the FAF creates a MME context, which includes security information for E-UTRAN access. This MME context can later be retrieved by an MME in EPC (via the S10 interface) when the UE moves to E-UTRAN access. Thus the FAF in “MME emulation mode” can enable the handover from non-3GPP to E-UTRAN to be executed like an inter-MME handover or an inter-MME tracking area update.

*** End of Change ****
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