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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 macro network to a HNB 

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

Specifically, the UE registration procedure, as described in [1] [3] is triggered based on an initial message from the UE on a given HNB. Furthermore, as stated in [2], the context ID which is part of the “UE-associated Signalling Connection” over Iuh interface is setup as part of UE registration only. 

However, in supporting the above two scenarios, UE associated Signalling Connection over the Iuh interface may be established and may not be based on initial message from the UE (for example, it may be based on CN initiated or HNB-GW initiated messages). In short, scenarios which require network triggered setup of UE-associated Signalling Connection over Iuh have not been handled in release 8.
This contribution discusses solutions for managing UE registration and context IDs for the above scenarios.
2 Discussion
2.1 System Description
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Figure 1: HNB System
HNB is connected over the Iuh interface 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 Description of Network Triggered UE registration handling

The following sections describe potential mechanisms, either of which can be used to manage UE registration and associated context IDs for the scenarios (as mentioned above) based on network triggered setup of UE-associated Signaling Connection.

Mechanism 1: Implicit UE Registration
In this mechanism, the first RUA Direct Transfer message with a new context ID (allocated by the HNB-GW) acts as an indication for the HNB to implicitly create UE registration. The HNB can further inspect the contained RANAP message (example: Relocation Request message) to extract other necessary information (example: UE IMSI) for successful creation of the appropriate UE registration at the HNB. A successful response from the HNB to the HNB-GW indicates successful creation of UE registration as well as successful handling of the contained RANAP message. The details of such mechanism are captured in figure 2 below.
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Figure 2: Implicit UE registration
Mechanism 2: Explicit UE Registration command

In this mechanism, the HNB-GW sends an explicit message command the HNB to create the necessary UE registration. This explicit UE registration command message contains the necessary information for successful setup of the UE registration at the HNB (example: UE IMSI and HNB-GW allocated context ID). A successful response from the HNB to the HNB-GW (response to the original RANAP message) indicates successful creation of UE registration as well as successful handling of the contained RANAP message. The details of such mechanism are captured in figure 3 below.
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Figure 3: Explicit UE registration command
Mechanism 3: Explicit UE Registration command with confirmation

In this mechanism, the HNB-GW sends an explicit message command the HNB to create the necessary UE registration. This explicit UE registration command message contains the necessary information for successful setup of the UE registration at the HNB (example: UE IMSI and HNB-GW allocated context ID). An explicit successful confirmation response from the HNB to the HNB-GW indicates successful creation of UE registration. Upon receipt of an explicit UE registration command confirm, the HNB-GW then proceeds with the remainder of the relocation procedure. The details of such mechanism are captured in figure 4 below.
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Figure 4: Explicit UE registration command with confirmation
2.3 Scenarios Description

The description of the Connected Mode Mobility to a HNB (from either Macro or another HNB) assumes the following:

· the UE is on an active CS/PS call on either the macro network or another HNB; and

· the UE has been ordered by the source RNC/HNB to make measurements for HNB neighbours, and

· the source RNC/HNB provides information on neighbouring cells such that one of the cells in the neighbour list matches the cell associated with the HNB and
· HNB-GW is able to determine the target HNB based on information received from source RNC/HNB (or the CN) in the handover/relocation message.
The following sub-sections capture the various scenarios which result in network triggered setup of UE-associated signaling connection and the associated UE registration using the above proposed mechanisms.
2.3.1 Implicit UE Registration
2.3.1.1 Connected mode mobility from macro network to a HNB 
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Figure 5: Implicit UE Registration: Connected mode mobility from macro network to a HNB
2.3.1.2 Connected mode mobility from one HNB to another HNB
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Figure 6: Implicit UE Registration: Connected mode mobility between HNBs
2.3.2 Explicit UE Registration Command
2.3.2.1 Connected mode mobility from macro network to a HNB 
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Figure 7: Explicit UE Registration Command: Connected mode mobility from macro network to a HNB
2.3.2.2 Connected mode mobility from one HNB to another HNB
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Figure 8: Explicit UE Registration Command: Connected mode mobility between HNBs
2.3.3 Explicit UE Registration Command with Confirmation
2.3.3.1 Connected mode mobility from macro network to a HNB 
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Figure 9: Explicit UE Registration Command with Confirmation: Connected mode mobility from macro network to a HNB
2.3.3.2 Connected mode mobility from one HNB to another HNB
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Figure 10: Explicit UE Registration Command with Confirmation: Connected mode mobility between HNBs
3 Proposal

This contribution provided various mechanisms of UE registrations for network triggered setup of UE-associated signalling connection. It is proposed to discuss these mechanisms and agree on one of the proposed mechanisms. It is further proposed to capture the agreed sections in internal TR R3.020 [4]. The source companies can provide the necessary CRs for capturing the stage 2 and stage3 aspects for the agreed mechanism.
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