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1 Introduction 
One of the key Release 9 work items for RAN3 is HNB to HNB connected mode handover. 

It is expected that this function is typically used for commercial deployments (e.g. in an office) when UE mobility between HNBs without interruption to on-going sessions is an important requirement for end users.

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 and a proposal for how these impacts could be realised.
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.
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Figure 1 - Iuh reference model
As shown in the diagram using the currently defined Iuh 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 the majority of HNB to HNB handovers will be for Enterprise deployments, when UEs roam between HNBs within the same office environment. In this case those HNBs deployed within that office will be part of the same CSG and connected to the same HNB-GW.
Since by definition an HNB cell has a small radius, a number of HNBs would typically be required to cover such an Enterprise deployment and it can be expected that in such an environment there will be frequent HNB to HNB handover procedures. Therefore it would be beneficial to implement a solution that minimises the amount of signalling required for the handover procedure and also to keep any delay from such a procedure to a minimum. Implementing such a solution will avoid un-necessary service degradation to the UE as it moves from HNB to HNB, which could, in the worse case, result in the UE’s session being dropped.
Therefore as discussed in [5] & [6] one such solution would be to introduce an “Iur-like” logical interface between HNBs. However the currently defined Iur interface [4] includes a number of procedures that are not relevant to HNB, for example support of Soft Handover, Common Transport channels etc. In addition the current Iur protocol specification does not match that supported by the HNB, for example SCCP is used as a transport protocol. So it is preferable to instead introduce a new interface, which shall be called “Iu-hr”.
Such an interface would allow a significant reuse of the enhanced SRNS Relocation procedures introduced to the Iur in Release 8, but would avoid the potential confusion that would arise if the existing 3GPP defined Iur interface is implemented between the HNBs.

The following diagram illustrates this impact on the reference architecture.
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Figure 2 – Iu-hr reference model

Since the Iu-hr is a logical interface it is an implementation issue about how messages sent across this interface are transported, for example the HNB-GW could be employed as a router to transport Iu-hr messages from one HNB to another, but the actual transport implementation is outside the scope of RAN3.
Such a solution takes full advantage of the distributed nature of the HNB network architecture, hence minimising the delay and signalling from performing a handover procedure from source to target HNB. 
The solution has synergies with Flat IP, where for example the Enhanced SRNS Relocation procedure has been introduced over the Iur to allow direct handover between macro NB+s.

It also has synergies with LTE which has defined an X2 interface between eNBs that could be extended to HeNBs as per [8]. Hence it would allow the definition of a common solution with LTE, in that an HeNB-GW is an optional element and hence it would make sense to agree on a solution that does not mandate the deployment of the GW to be able to forward handover messages between HeNBs.
In addition a direct interface between HNBs may well be advantageous for future enhancements to the HNBs.  For example when considering solutions to support SON, ANR and interference management functions as identified in [7]. 

Proposal 1: A new direct logical interface can be deployed between HNBs
The application protocol associated to that  new interface could be called HNBRAP. It is likely that such a protocol will have similarities and will draw upon the enhanced relocation procedures defined in [4]. 
Proposal 2: A new application protocol HNBRAP is introduced for this new interface.
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 solution for performing the handover procedure when a “connection” exists between source and target HNBs, via the introduction of a new interface with a new protocol between HNBs. It is proposed that this solution is agreed to and the relevant updates to 25.467 are performed.
Proposal 1: A new direct logical interface can be deployed between HNBs.

Proposal 2: A new application protocol HNBRAP is introduced for this new interface.

R3-091513 captures the changes required to 25.467 resulting from these proposals. The proposed skeleton for HNBRAP specification is specified in R3-091621.
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