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Introduction 
The discussion paper R3-100086 describes the handling for Intra HNB-GW Intra CSG UE mobility in CELL_FACH state. However, illustrated mechanism can be generalised whenever a connected mode UE reselects to a new cell (HNB) and sends RRC CELL UPDATE message, irrespective of the UE’s RRC state.
Connected mode mobility (i.e. handover or relocation) from one HNB to another HNB is agreed and described in [1].
But, the inter HNB mobility using the cell update procedures as described in TS 25.331 [4] is not handled. The cell update procedure is triggered by the UE when it reselects to a new cell (HNB) in the RRC Connected State, as described in TS 25.331 [4].

Solution for handling the cell update procedure associated with inter-HNB mobility over the Iuh interface is described in the following sections.
Discussion
HNB System

An example of a HNB System is illustrated in Figure 1.
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Figure 1: HNB System

The User Equipment (UE) device may move between Home Node B (HNB) systems that are part of a HNB Group (i.e., HNB-1a, HNB-1b and HNB-1c).

The HNBs are connected to a HNB Gateway (HNB-GW) which provides the interface to the core network elements via standard Iu interfaces; i.e., the Iu-cs interface to the MSC/VLR and the Iu-ps interface to the SGSN/GGSN.
Problem description and need for handling cell update

Support for intra-CSG and intra-GW mobility between HNBs (e.g. in an enterprise environment) has already been agreed and the mechanism is described in version 9.0.0 of TS 25.467 [1]. But the intra-CSG and intra-GW mobility between HNBs triggered due to Cell Update procedure is not specified yet.  The UE can send RRC CELL UPDATE message to the Target HNB and in such cases, the UE could be relocated to Target HNB..
Solution for Inter HNB Cell Update Handling

The following mechanisms can be used to handle the cell update procedures due to inter-HNB mobility.
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Figure 2: Cell Update Handling
1.
UE re-selects to Target HNB.

2.
UE sends a Cell Update message to Target HNB including the U-RNTI assigned to the UE by Source HNB. 

3.
The Target HNB sends HNBAP UE Signaling Transfer message to the HNB-GW including the U-RNTI value and the received Cell Update message. U-RNTI is included as a separate IE to prevent the need for HNB-GW to decode the Cell Update message to know the U-RNTI.
4.
The HNB-GW looks up the UE's Context based on the U-RNTI value and determines that the UE is currently registered on Source HNB.
5.
The HNB-GW sends to the Source HNB the HNBAP UE Signaling Transfer for that UE with Cell Update message. HNB-GW shall include Context ID as the Routing Information. HNB-GW shall also send target RNC-Id and target Cell-Identity information to the Source HNB to enable Source HNB to encode RANAP Relocation Required message.

6      The Source HNB decides to relocate the UE to the Target HNB

7.
The source HNB triggers relocation of the UE session by sending the RANAP Relocation Required message encapsulated in the RUA Direct Transfer message to the HNB-GW.  The target RNC-Id and target Cell-Identity information along with relocation information are included by the source HNB in the RANAP Relocation Required message.

8.
Steps for HNB-GW Triggered UE Registration are executed between the HNB-GW and the HNB.

9.
The HNB-GW constructs the appropriate RANAP Relocation Command message and routes the RANAP message encapsulated in the RUA Direct Transfer message to the source HNB.

10-12. The Source HNB sends the RANAP Relocation Information encapsulated in the RUA Direct Transfer message to the HNB-GW.  HNB-GW forwards the RANAP Relocation Information message encapsulated in the RUA Direct Transfer message towards the target HNB.
13-16. the rest of the relocation procedure continues as shown in the corresponding steps in the above figure.

17.
The HNB-GW upon getting an indication that the UE has been successfully relocated to the target HNB triggers the Iu release procedure towards the source HNB by sending a RUA encapsulated RANAP Iu Release Command message. The source HNB acknowledges the Iu release procedure to the HNB-GW by sending a RUA encapsulated RANAP Iu Release Complete message.  The HNB-GW deregisters the UE from the source HNB. The source HNB releases the resources assigned to the UE and deletes all stored context information associated with the UE.

Proposal

This contribution described a mechanism for handling the cell update procedure over the Iuh interface. It is proposed to discuss and agree to this mechanism. The necessary CRs for capturing the stage 2 and stage3 aspects are available in [5], [6].
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