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1 Introduction 
It was recently agreed in RAN#43 to introduce a large RAN3 work item [1] for Release 9 covering a number of HNB enhancements.

One of these enhancements was the introduction of HNB to HNB connected mode handover. It is expected that this function is typically used for commercial deployments (e.g. in an office or shopping mall environment) when UE mobility between HNBs without interruption to on-going sessions is important.

In order to define the HNB to HNB handover function a key fundamental is to determine the impact of such a function on the HNB Architecture defined in 25.467 [2]
This paper provides a discussion of this issue.

2 Discussion

HNB to HNB handover is one of the functions defined in the RAN3 Release 9 work item [1], and as such it is necessary to determine the impact of introducing this function on the HNB architecture defined in 25.467 [2].

The following diagram has been derived from the Iuh reference model defined in [2], but enhanced to show more than one HNB.

[image: image1.png]Tu

HNB-GW

Uu

e
e

| HNB
T HNB

Uu





Figure 1 - Iuh reference model
As shown in the diagram using the currently defined Iu reference model, each HNB has an Iuh interface towards its HNB-GW. By definition HNB to HNB handover means that a UE will move from a source HNB to a target HNB. It is likely that these HNBs will neighbour each other and additionally in the majority of cases that these HNBs will be connected to the same HNB-GW. Therefore taking this into consideration and the limited time available to complete Release 9, it is proposed that the scope of the HNB to HNB handover work item [1] is limited to considering mobility between HNBs managed by the same HNB-GW.
Proposal 1: Release 9 HNB to HNB Handover is limited to intra HNB-GW handover only.

When considering HNB to HNB handover one of the key fundamentals is to decide how information can be passed from the source HNB to the target HNB as part of the handover procedure. For example should this information be passed across existing interfaces i.e. the Iu-h, or should a new interface be defined between HNBs ?

2.1 Via existing interfaces 

Using the existing defined interfaces implies that the Source HNB will send a “handover request” to the HNB-GW over the Iuh which will then in turn interwork this into a message that is forwarded onto the Target HNB. The actual handover procedure could be realised by extensions to the existing HNBAP protocol [3], for example to add Handover related messages.  Since HNBAP is defined point to point between HNB and HNB-GW the GW will have to interwork a Handover message received from the source HNB over one Iuh to a corresponding Handover message that it sends to the Target HNB over its Iuh The actual extent of this interworking is FFS.
This approach means that the HNB-GW will be directly involved in every HNB to HNB handover and hence implies some form of heirarchy and centralisation within the HNB RAN.

2.2 Via a new interface

An alternative solution is to implement a new interface between HNBs. For the purposes of this discussion this new interface has been termed the Iu-hx. The following diagram illustrates this impact on the reference architecture.
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Figure 2 - Iu-hx reference model

Whether this interface is both a physical and/or logical interface is FFS and will be determined by how messages are actually routed from the Source to the Target HNB.

Impacts of this interface on the transport layer also need to be taken into consideration, for example whether a HNB reuses the established SCTP connection towards its HNB-GW or whether it establishes a new SCTP connection towards any other HNB that it needs to perform handover to should be determined. Considerations for making this decision include:

· The number of SCTP connections that an HNB can support. This is likely to be limited to the number of neighbour HNBs that can be detected by a specific HNB.
· Whether an SCTP connection can be established by the source HNB towards the target HNB when a handover is required, or whether such a connection needs to be established earlier, i.e.between HNBs that are deemed to be neighbours (and hence likely to be involved in a handover) ?

· Whether the same SCTP charateristics (e.g T3-rtx timer value) defined for the HNB’s Iuh SCTP connection should be the same for the HNB’s Iu-hx connection ?

Given that a new interface has been proposed with this solution it seems logical to also introduce a new application level protocol to manage the handover procedure. This application protocol shall be called HNBXAP. It is likely that such a protocol will have similarities with the enhanced relocation procedures defined in [4]. Therefore it should be debated whether it is easier to define a new application protocol, such as HNBXAP, or to reuse (and potentially modify) a subset of the RNSAP protocol to derive the needed procedure.

This solution has synergies with LTE which has defined an X2 interface between eNBs although this has not yet been extended to HeNBs (for Release 8 at least). 

The solution also implies that the handover function is distributed within the HNB RAN and that the HNB-GW need not be directly involved in the handover procedure.

2.3 Comparison of Two Solutions
The section provides some high level comparisons between the two solutions.
	
	Via Iu-hx
	Via Iu-h

	Impact on current 3GPP specifications
	New interface and new application level protocol. Likely to have similarities with the enhanced relocation procedure defined in [4].
	Extend existing interface and either extend existing protocol or introduce a new protocol.

	Impact on network elements
	HNB only, though transport layer considerations may impact HNB-GW
	HNB & HNB-GW. HNB-GW involved in every handover. May be significant performance impact if UEs perform significant number of  handovers (small radius of femtocells may mean more frequent handovers than compared with Macrocells).

	Synergies between UMTS & LTE
	LTE has defined an eNB to eNB X2 interface. Though not currently specified for HeNB to HeNB
	HeNB-GW is optional which limits scope for synergy

	Handover procedure time
	Direct messaging likely to result in shorter handover procedure
	Interworking in Gateway could add delay to overall handover procedure

	Transport network impacts
	Establish SCTP Connection to target HNB(s) with parameters tailored to Iu-hx.
	Reuse existing Iuh SCTP connections and associated parameters.


3 Proposal

This document provides a high level discussion of the impact on the existing HNB Reference architecture of supporting HNB to HNB Handover.  It outlines a couple potential solutions for performing the handover procedure, either via the existing interfaces with an interworking function in the HNB-GW or via the introduction of a new interface with a new protocol between HNBs.
In addition it is proposed that the scope of this work item is limited to consider Intra HNB-GW handovers only.
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