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1 Introduction 
The 3GPP specifications in release 8 for the support of HNB [1] [2] [3] does not account for scenarios covering 

1) Connected mode mobility (i.e. handover or relocation) from one HNB to another HNB

Specifically, 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, specifically in the CELL_FACH 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.
2 Discussion
2.1 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.

2.2 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
The description of the procedure assumes the following:

· UE-1 has one or more active PS session on source HNB but has moved to the CELL_FACH state

1.
UE re-selects to Target HNB while in the CELL_FACH state.

2.
UE sends a Cell Update message to Target HNB including the U-RNTI assigned to the UE by Source HNB. Target HNB determines that the RNC-ID portion of the U-RNTI corresponds to one of the RNC-IDs that is assigned to Target HNB's HNB-GW. Note: Target HNB learns the RNC-ID that is assigned to the HNB-GW during the HNB registration process.

3.
Target HNB sends a “HNBAP Cell Update Info Request” message to the HNB-GW including the received U-RNTI value. This information request allows the Target HNB to request the necessary information from the original Source HNB via HNB-GW for handling the cell update request at the target HNB.

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 and has one or more active PS sessions. Note: If the HNB-GW does not store the assigned U-RNTI value (e.g., during the setup of UE-associated signaling connection over the Iuh interface), then it may not be possible for the HNB-GW to determine the UE's context based on U-RNTI and it becomes necessary for Target HNB to request the UE's IMSI from the UE (e.g., using an Identity Request message) between step 2 and step 3. This exposes the UE's IMSI over the air interface which is a breach of identity confidentiality and it is desirable to avoid frequent identity request over the Uu interface.

5.
The HNB-GW relays to the Source HNB the cell update info request message for that UE.

6.
The Source HNB responds back in the “HNBAP Cell Update Info Response” carrying the necessary information to effectively move the allocated resources and stored UE context from Source HNB to Target HNB.

7.
The HNB-GW relays to the Target HNB the cell update info response for that UE.

8.
Upon receiving the necessary information from the Source HNB, the Target HNB sends the Cell Update Confirm message to the UE over the Uu interface, including the Physical channel information elements.

9.
The UE acts on all parameters received in the Cell Update Confirm message and sends the Physical Channel Reconfiguration Complete message (or equivalent Uu interface message) to Target HNB on the Uu interface.

10.
The Target HNB confirms that the UE has successfully reconfigured the physical channel resources and also indicates the updated transport layer information (GTP-U tunnel information) for the RABs which have been moved from the Source HNB to Target HNB. This update of transport layer information is required since the RABs which were anchored at the Source HNB need to be re-anchored to the Target HNB upon successful completion of the cell update procedure.
At this point an updated session for the UE is successfully setup via the Target HNB and HNB-GW to the CN

3 Proposal

This contribution described a mechanism for handling the cell update procedure over the Iuh interface. It is proposed to agree to this mechanism and capture the agreed sections in internal TR R3.020 [5]. The source companies can provide the necessary CRs for capturing the stage 2 and stage3 aspects upon agreement.
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