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1 Introduction

Rel-9 has introduced macro-to-HNB active hand-in (via UE-involved SRNS Relocation). Since then, HNB enterprise deployment and interest in using small open cells for macro cell capacity offload have increased the needs for support of legacy UEs on the HNB and an active hand-in solution. However, thereis no imminent deployment of the Rel-9 solution.This paper looks at the needs of handling hand-in from macro to small cells (HNB or other), to handle all UE releases.

2 Discussion
Active Hand-in is important for successful HNB deployment, especially when the HNB is deployed on the same frequency as the Macro which deals with all releases of UE. On the user side, it enables active mobility and provides a consistent experience. On the network side, it facilitates robust deployments, capacity offload, and access to location-specific services.
2.1 Rel-9 Solution
A Rel-9 solution was introduced to enable active hand-in to HNBs [1]
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[2]. The feature would be very useful now, yet there are multiple obstacles to its deployment:

● Operators are deploying HNB in open access in public areas on the same frequencies as the Macro. The operator can hardly upgrade every terminal in the network to Rel-9.

● Rel-9 Active Hand-in introduced significant standards changes in UE, RNC,  HNB, and HNB-GW. This requires a significant number of yet-unavailable upgrades to occur.
● Rel-9 UEs especially, will be in minority for a long time. Furthermore this UE capability is optional even for Rel-9 UEs.
2.2 Active Hand-in challenges

Two main challenges had to be overcome in Rel-9 [1]  to enable active hand-in: 

1. PSC confusion for intra-frequency and inter-frequency hand-in
· If PSC confusion is not addressed, UTRAN cannot identify and prepare the target cell of a handover.

2. Triggering of inter-frequency hand-in in good macro conditions:

· In the absence of an inter-frequency trigger, UEs active calls cannot be handed in to their HNBs; also,  video or other long data sessions would continue to impact macro cell load
For details of these challenges, see [3], [4]. In addition, active hand-in to closed/hybrid cells need to undergo membership verification.

3 Pre-Rel-9 Issue

Lack of a standardized pre-Rel-9 UE active hand-in solution impacts interoperability and prevents successful deployment of a key HNB feature.

To overcome this, RAN3 contributors are asked to introduce the topic of pre-Rel-9 UE active hand-in and converge on a solution. The current H(e)NB Mobility Enhancement study item provides a fertile context for the topic, as it enables pre-Rel-9 active mobility where none existed before.
Proposal 1: Add the topic of “converging on a pre-Rel-9 active hand-in” to the current H(e)NB Mobility Enhancement study item. Solutions would be subject to:
a) No changes to UEs and support of UEs from Rel-99
b) Minimal or no core networks changes are preferable
c) Changes to focus on HNB and HNB-GW and source macro RNC
d) A solution which will work for small cells deployed on an RNC architecture
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