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1. 
Introduction

This contribution analyses methods to support the HNB identification for inbound handover of pre-Rel-9 UMTS UEs.
A main problem facing inbound handovers by pre-Rel-9 UEs is Primary Scrambling Code (PSC) Confusion. PSC-confusion occurs when multiple HNB cells using the same PSC lie in the vicinity of the serving cell for a UE. Unlike in the planned macro network, where a PSC can be uniquely mapped to target cell, the PSC space for HNB can be magnitudes of order smaller than the number of HNBs.

2. 
Discussion
· A UE measurement report containing a HNB PSC cannot be used to uniquely identify the HNB. In deployments where each UE is allowed access to a limited number of HNB, the UE’s whitelist
 can be used to limit relocation attempts to those HNBs where a UE is allowed access. While this method can work with certain deployments, it has multiple drawbacks:possible call drops if the UE was not near the candidate target cells:

The UE ablity to reconfigure its RABs and physical channels source NodeB relies on the Source RNC preserving the RAB/RB mapping for sufficiently long time, which may not be the case.
· lack of scalability
This is due to the large number of cell preparations
 due to: (1)  high density of HNBs and (2) deployment of open and hybrid HNB cells (c.f. TS 22.220) that UEs are allowed to access.
· Inefficient use of physical layer resources
Results from either simultaneous or sequential HNBs preparation for handover
This contribution discusses a method of addressing these drawbacks by using existing UE measurements to either identify a target HNB or significantly narrow down the list of candidate target HNBs for handover purposes.
3. 
Identification of target HNB
For each reported cell k detected when the Measurement Report is triggered by a measurement of the target HNB, the following parameters can be obtained or derived:
Table 2.1: UE Measurement parameters
	Parameter name
	Number of possible values

	PSCk
	4-10 (for HNBs)

	∆SFNk
	128


These parameters can be used as a HNB descriptor record of sorts, and may or may not map uniquely to a HNB cell id.

If these values were to be matched against equivalent values in a reference node (e.g. Source RNC, SGSN/MSC, HNB-GWs), then that node must also keep track of the above values for each HNB, namely:

Table 2.2: Reference parameters at reference node

	Parameter name
	Parameter needs updating ...

	PSCk
	... whenerver PSC of cell k changes

	∆SFNk
	... twice daily


A minimum of 4x128 = 512 (PSCk, ∆SFNk) tuples can describe HNBs in the neighborhood of a macro cell k. It is FFS how much allocation of these tuples can be centralized or distributed across HNBs.
If (PSCk, ∆SFNk) tuple does not map uniquely to a HNB, then further methods/information can be used to perform final HNB disambiguation. A non-exhaustive list of such methods/info are:
· whether the UE is allowed access to none, one or more candidate HNBs

· uplink sensing of the UE at candidate HNBs (existing Rx module function)
· correlation of CPICH Ec/Io or RSCP measurements between the UE and the HNB
· multiple cell preparation

Proposal 1: It is proposed to further investigate using (PSC, ∆SFN)-tuples as basis of an eventual solution for supporting active hand-in for pre-Rel-9 UEs.
4.
Reference Nodes to perform HNB Identification
As explained in section 2, HNB identification can be performed at the Source RNC, Core Network or HNB-GW. The following table analyses these three possible reference nodes.
	Reference Node
	Analysis 

	1) HNB-GW
(method can be designed to require no macro or CN changes)
	The UE measurement report (table 2.1) should already be available to the HNB-GW via RANAP Relocation procedures.
The reference parameters (table 2.2) can be:
1.1) collected by the HNB and reported to the HNB-GW (no macro changes required). Exact methodology is FFS.

1.2) made available to the HNB-GW by HNB-GW OA&M via methods FFS.

1.3) made available to the HNB-GW by Source RNC via RANAP.



	2) Source RNC
(macro changes are required)
	UE measurement report (table 2.1) is available at the SRNC.

The reference parameters (table 2.2) can be:

2.1) collected by HNB and sent to SRNC via RANAP

2.2) made available to SRNC by OA&M via methods FFS

2.3) collected locally at the SRNC from UE measurement reports or other methods.

May require HNB-GW support (1) for unambiguous HNB identification.

	3) Core Network
(macro and CN changes are required)
	UE measurement report (table 2.1) is sent by SRNC to the CN (RANAP changes needed to avoid cross-layer violations at CN)

The reference parameters (table 2.2) can be:

3.1) collected by HNB and reported to CN
3.2) made available to CN by OA&M via methods FFS

3.3) sent to CN by Source RNC via RANAP

May require HNB-GW support (1) for unambiguous HNB identification.


Using the HNB-GW as reference node for collecting the parameters in table 2.2 allows inbound hand-over solutions that sidestep macro and core network changes for pre-Rel-9 UE support.
Proposal 2: To avoid macro and core network changes, it is proposed to further investigate whether the HNB-GW can be used as sole reference node to perform HNB identification.

5.
Proposal
We summarize the proposals in this contribution:

Proposal 1: It is proposed to further investigate using (PSC, ∆SFN)-tuples as basis of an eventual solution for supporting active hand-in for pre-Rel-9 UEs.
Proposal 2: To avoid macro and core network changes, it is proposed to further investigate whether the HNB-GW can be used as sole reference node to perform HNB identification.

� The term “UE whitelist” is used here in a generic sense, to identify the set of HNBs where a UE is allowed access. Note that this meaning is more generic than the commonly used meaning of whitelist, which limits that set to CSG HNBs.


� Cell preparations might be simultaneous or sequential.
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