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Abstract of the contribution: This document discusses the principles for handover optimization of UE with single radio capability.
Introduction
In last meeting, a new section about handover optimization is added to TS 23.402. And a few solutions were introduced by several companies. Also, there’s a study item in RAN2 to discuss the same topic. Before we do the real job, it is necessary to clarify the real requirements for handover optimization.
What to be optimized?

It is quite clear that the authentication in the target system need to be optimized. Contributions in last meeting also addressed this requirement. But in the non-optimized inter system handover, there’s more than authentications to do during handover procedure. See one example handover procedure in figure 1:
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Figure 1: Untrusted Non-3GPP S2c (DSMIPv6) to 3GPP Handover
From figure 1, we notice that for non-optimized handover from non 3GPP to 3GPP, there are 3 phases which could be optimized:
1. Authentication (step 4 in figure 1): MME interacts with both UE and HSS.

2. Location update (step 5 in figure 1): MME which locates in VPLMN need interacts with HSS which locates in HPLMN

3. Bearer establishment (step 6 to 10): includes several steps, and if P-GW is in HPLMN, roaming interface is needed.
We see that optimization of authentication is critical for the Handover optimization because it involves both air interface and roaming interface between MME and HSS.
Location update may involve roaming interface, it’s less critical than authentication, but it’s also preferable to optimize it. We note that in some non 3GPP access system, there’s no location update at all.
Bearer establishment may involve roaming interface, and if the optimization can reserve radio resource in the target system, it will expedite the radio switch, hence reduce the packet loss during inter 3GPP system handover. To reserve radio resource in target access system, the source system needs to have the accurate information of the CELL to be attached by the UE in target access system (e.g. CELL ID). The study item in RAN groups may help to provide such kind of information. The study of handover optimization should not rely on the output of RAN groups, but we should not neglect their output.
From the above discussion, we have the following conclusion:
1) Handover optimization should be able to reduce the latency caused by authentication in the target system.

2) Handover optimization of UE with single radio capability should be able to facilitate information of target radio access system collected by inter system radio scanning/measurement if it is available.
Impacts of handover optimization to both EPS and non 3GPP access systems
The principle in section 4.1.1 of TS 23.402 shall be applied when we design the handover optimization, especially the third bullet as it reads:
The mobility management procedures should minimize the coupling between the different accesses allowing independent protocol evolution in each access
Impacts of handover optimization to current access systems (both 3GPP and non 3GPP) maybe inevitable, but we should minimize these impacts.
Proposal
According to the discussion above, we propose the following change in TS 23.402:

5.6.2      
Handover Optimizations applicable to all non-3GPP accesses

<This sub-section describes handover optimization procedures that are generic and applicable to all non-3GPP accesses. >
This section discusses handover optimization procedures for UE with single radio capability, the following principle should be applied to all the sub-sections of 5.6.2:
1) Handover optimization of UE with single radio capability should be able to reduce the latency caused by authentication in the target system.

2) Handover optimization of UE with single radio capability should be able to facilitate information of target radio system collected by inter system radio scanning/measurement if it is available.
3) Handover optimization of UE with single radio capability should minimize impacts to current access systems including both 3GPP access system and non 3GPP access systems.
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