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Abstract of the contribution:

This contribution discusses the latency introduced by AAA operation for network access in case of inter-system handovers. Based on the analysis, a new requirement for the inter-system mobility management solution is introduced.
1. Introduction

Section 7.8.3 of TR 23.882 deals with inter access system handover between 3GPP and non 3GPP access systems. In this section several IP mobility protocols are discussed and compared, including various flavours of Mobile IP and Proxy Mobile IP. However, all those protocols deal only with tunnel switching mechanisms and do not handle the AAA operations necessary for the UE in order to gain access to the new system. Since these operations may take a fairly large amount of time in terms of latency introduced in the handover procedure, it is worth investigating how they should be handled in SAE.

2. Discussion

Mobile IP handles only some of the operations required to perform a handover between a 3GPP and a non 3GPP access system. Figure 1 shows the high level operations needed to perform a handover from LTE to a non-3GPP system in case both access systems are managed by the same operator. A similar scenario is depicted in Figure 2, in case the non 3GPP access system is managed by a different operator. For the sake of simplicity, in the figures the usage of a client-based version of MIP, like DS-MIPv6, is assumed, but the same concepts would apply also to Proxy Mobile IP.
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Figure 1 – Handover from LTE to a non 3GPP system (intra-operator)
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Figure 2 - Handover from LTE to a non 3GPP system (inter-operator)
The steps depicted in the figures are:

1. LTE Network Access Procedure and bearer establishment.

2. MIP Security Association bootstrapping. Depending on the solution used to secure mobility signalling, this step may not be needed in advance.

3. To gain access to non 3GPP access the UE has to perform a procedure that depends on the type of non 3GPP access. Typically this procedure involves an EAP exchange with the AAA server of the HPLMN.

4. MIP registration. A registration is sent to the PDN SAE GW, so that data packets addressed to the UE are re-routed towards the non 3GPP access using tunneling. Depending on the employed mobility protocol (e.g. CMIP, PMIP), the registration may be performed directly by the UE or by a proxy mobility agent located within the network (e.g. non 3GPP access gateway, ePDG).

As highlighted in the figures, from a mobility management perspective there is not any difference in terms of operations required; the authentication procedure in step 3 is indeed needed with either client Mobile IP and Proxy MIP. 

Step 3 is always needed even if the inter-access handover is an intra-operator one. Since the authentication procedure may take a fairly large amount of time (e.g. 2 RTTs between UE and AAA server of the HPLMN if EAP-AKA is used), it is not acceptable that the UE performs step 3 and 4 after having disconnected from LTE access. One possible approach to handle this issue is that the UE performs step 3 in advance, attaching to the non 3GPP access before disconnecting from LTE. Unfortunately this requires that the UE supports simultaneous radio transmission for 3GPP and non 3GPP accesses, that may not be always possible, as stated in TS 22.278:

The evolved 3GPP system shall support service continuity between 3GPP access systems and also between 3GPP access systems and non 3GPP access systems whether the UE supports simultaneous radio transmission or not.
Therefore, there may be scenarios where the UE is not capable to perform step 3 leveraging the capability to support simultaneous radio transmission. This implies that the SAE mobility management architecture shall include mechanisms to minimize the handover latency due to AAA operations.
3. Proposal
Based on the discussion section, we propose that the following requirement is added in section 6.7 of TS 23.402: 

The Mobility Management architecture specified to handle mobility between 3GPP and non 3GPP network accesses shall include mechanisms to minimize the handover latency due to AAA operations (e.g. authentication for network access). This applies to UEs either supporting simultaneous radio transmission capability or not supporting it. 
Annex A implements this change.

Annex A

<<< BEGIN OF CHANGE TO 23.402 >>>

5.6   Handover
The Mobility Management architecture specified to handle mobility between 3GPP and non 3GPP network accesses shall include mechanisms to minimize the handover latency due to AAA operations (e.g. authentication for network access). This applies to UEs either supporting simultaneous radio transmission capability or not supporting it. 
<<< END OF CHANGE TO 23.402 >>>
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