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1.
Introduction

There has been some discussion [1] [2] at RAN3#39 and RAN3#39bis on stage 2 work that will be required to progress RAN3 work on the 3G HNB. The purpose of this paper is to focus on work required for mobility support.
In particular, there is concern the proposal in [2] on Active Mode Mobility Support will prevent the practical use of Hand In from macro-cell to a 3G HNB. The feasibility of this has already been demonstrated in practice using a different mechanism to the method assumed, and so we feel that it is not necessary to remove such a valuable feature from networks at this stage of the work.

The method is illustrated via what may be expected to be the dominant use case of a mobile user arriving back at their house and wishing to hand-in to their HNB, the only HNB on which the UE is authorised.
2.
Discussion
2.1 Problem

The handover/reselection list messages defined in [3] contain a maximum of 32 entries where each list entry contains the scrambling code of an adjacent cell. In a normal planned network the network is structured such that no cell has more than 32 adjacent cells whilst in an 3G HNB-RNS it will be a common scenario that there are more than 32 3G HNBs underneath a single macro cell. As noted in [2], Section 2.5, using the identities of individual 3G HNBs in the neighbour cell list will lead to massive configuration data at the macro side and significant impact on neighbour cell lists. Thus any solution has to minimise impact on the neighbour cell list, since many of the entries are likely to be taken up by the macro network.
2.2 Solution
2.2.1 Configuration

3G HNBs are assigned to oRNCs on a geographical basis, with the aim of minimising the overlap between oRNC areas. A small number of scrambling codes (typically 4-8) are assigned to each oRNC with the aim that the pools of scrambling codes from adjacent oRNC areas do not overlap. Each scrambling code assigned to an oRNC is assigned a corresponding cell identifier. It does not matter if the same cell identifiers are shared between oRNCs as the corresponding global cell identifiers will be unique (GCId=RNCId+CId).

The pool of scrambling codes assigned to an oRNC is distributed amongst the 3GAPs with the aim of geographically separating 3GAPs with the same scrambling code. All the 3G HNBs with the same scrambling code are assigned the same cell identifier.

2.2.2 Reselection

When a UE decodes the system information from the macro cell it finds out the scrambling codes of the neighbouring cells. If the UE can see a 3G HNB at a sufficient power level on one of the neighbour cell scrambling codes it may attempt to reselect onto the 3G HNB. The UE will initially attempt a cell update/URA update, but this will be unsuccessful as there is no Iur interface between the oRNC and the macro RNC.

The UE will then attempt a location/routing area update. At this point the oRNC can take the temporary identifier from the update message and use it to look up the IMSI at the MSC or SGSN. If the IMSI of the UE is allowed on this 3G HNB, the location/routing area update is allowed to proceed as normal. If the IMSI is not allowed on the 3G HNB, the location/routing area update is rejected.
In the case of the user returning to the home, this will happen without any problem as the only HNB that the UE is authorised to access is their own HNB.
2.2.3 Handover
When a UE decodes the system information from the macro cell it finds out the scrambling codes of the neighbouring cells. The UE provides measurements to the macro cell for the specified scrambling codes. If the measurements indicate that the 3G HNB is at a sufficient power level then the macro cell may attempt to handover to the 3G HNB. The macro cell knows the global cell identifier corresponding to one of the 3G HNBs, and using this can find the appropriate oRNC with which to handover. The macro network then triggers the handover through the core network and by definition the relocation messages contain the IMSI of the UE.
At this point the oRNC knows the target cell identifier and the IMSI, but does not know exactly which cell the UE is expecting to handover into. The oRNC looks up the UE IMSI in the access control lists, to get a list of cells on which this IMSI is allowed and with the specified cell identifier. 
If the handover candidate list is zero length then the handover is rejected. Otherwise, the oRNC directs all cells in the handover candidate list to initiate a handover based on the parameters supplied by the macro network.
In the case of the home user returning to the house, then the handover candidate list will consist of precisely one 3G HNB: their own.

If the 3G HNB that the UE was measuring is on the handover candidate list, then the UE will complete the handover procedure. Once the handover is successful, the oRNC instructs the other 3GAPs on the handover candidate list to stop attempting the handover.

If the 3GAP that the UE was measuring is not in the handover candidate list, then the handover will fail because of lack of downlink synchronisation. Once the appropriate timers have expired, the oRNC will instruct the 3GAPs on the handover candidate list to stop attempting the handover.

3.
Conclusion and proposal
It is proposed to discuss about the contents of the paper and to consider capturing the content within the relevant TR. It shall be noted that Hand In (inbound mobility) is practically feasible. 
Furthermore, where required appropriate liaisons should be sent to the corresponding Working Groups. 
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