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1. Introduction

In RAN3#73, contribution [1] introduced the necessity of addressing hand-in for legacy (non-CSG UEs); as clarified in [2], legacy UE support must be addressed for all priority cases.
Among these cases, the Macro ( HNB hand-in (closed/hybrid/open) use case must address the problem of PSC Confusion [3] [4].
2. Discussion
2.1 PSC Confusion
The PSC Confusion problem arises from the reuse of PSCs by HNBs in the coverage of a macro cell. This results in the inability of identifying, at the macro RNC, a unique target HNB corresponding to a PSC reported by a UE. 
This issue is illustrated in Step 2 of Figure 1. The Cell Id IE in this normally filled:

A.  via an OAM-configured PSC(Cell Id map
or

B.  from the SI Measurement Report of a supporting Rel-9 UE.

Neither of these approaches is feasible for UEs not supporting the Rel-9 SI Acquisition feature.
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Figure 1: S-RNC cannot identify HNB in PSC Confusion causes
This contribution focuses on resolving PSC Confusion for Iu-based hand-in cases.
2.2 HNB Disambiguation
The combination of two approaches is proposed to help the HNB-GW disambiguate the correct target HNB in step 4 of Figure 1:

1. Timing Difference ((OTD)
2. Source Cell
3. C-PICH matching
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Figure 2: HNB Disambiguation
2.2.1 Source Cell

This technique allows the HNB-GW to consider as candidate targets only those HNBs in the neighbourhood of the source macro cell.

This requires delivery of the Source Macro cell identity from SRNC to the HNB-GW.

In the event multiple cells are measured by a UE in step 1 of Figure 1, providing to the HNB-GW information for all such cells can increase the resolution of the disambiguation approach. Such information helps when the UE is in soft hand-over when the Step 1 report is executed, or when the HNB is in neighborhood multiple deployed cells reportable in Step 1.

Useful information for each such macro cell is:
· Cell Id (to match against cells observed by the HNB)
· CPICH RSCP (e.g. to assist the in selecting the best matching neighbor(s) for disambiguation).
2.2.2 Timing Difference ((OTD)
This technique allows the HNB-GW to consider as candidate targets only those HNBs whose downlink frame timing matches with that reported by the UE.

Namely, and referring to Figure 3:

· (OTD = (OTDHNB1 - OTD MNB) represents the target HNB’s timing with respect to the macro cell, as measured by the UE
· OTDcell = UE’s timing with respect to the given cell.
· OTDcell = OFFcell*10 ms + Tmcell (expressed in chips), as reported by R99 UEs [5] 
· OFF and Tm compose the “SFN-CFN observed time difference” [6]  §5.1.8
· (OTD ( [0, 256*38400-1] chips
· OTDHNB1 and OTD MNB are reportable with event-1a.

· (Reference_OTD is measurable by each HNB
· The availability of thousands of random (Reference_OTD signatures makes timing signature confusion unlikely within the macrocell
· (Reference_OTD is robust to UTRAN clock drifts
At the HNB-GW, the comparison between (Reference_OTD and (OTD is the basis of the (OTD-based disambiguation approach. This approach is also illustrated in the Appendix of contribution [7].
In the event multiple HNB neighbours are reported in Step 1 of Figure 1, OTD MNB for each such neighbor should be made available to the HNB-GW.
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Figure 3: (OTD approach
2.2.3 C-PICH matching

This technique allows the HNB-GW to consider as candidate targets only those HNBs whose pilots match with that reported by the UE. While the approaches in 2.2.1 and 2.2.2 offer the most significant increase in resolution, C-PICH matching can be helpful to further increase disambiguation capability.
HNB pilots can be characterized by:
· Primary Scrambling Code
· ARFCN
· CPICH RSCP 
2.3 Signalling
Providing OFFHNB1, TmHNB1, OFFMNB, TmMNB, and the Source Cell to the target HNB-GW is necessary to address PSC Confusion, as shown in the figure below. Additional useful target information are PSC and ARFCN.
In addition HNBAP signalling would be needed to inform the HNB-GW of (Reference_OTD and corresponding macro neighbors. Signaling the HNB’s C-PICH (i.e. PSC and ARFCN) would also be helpful.
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Figure 4: Iu Signaling with Source & Delta-OTD-based disambiguation

 2.4 Inter-frequency handover
The value of OFF “is always reported to be 0” for inter-frequency cells in Step-1 [6].
Therefore it should be noted that the range of (OTD will be different for intra and inter-frequency cell measurements (e.g. when the HNB cell is measured on another frequency than the source cell) and hence the ability to disambiguate in the two scenarios will also differ.
3. Conclusion
Proposal 1: Providing target OFFHNB, TmHNB and other measured cells’ OFFMNB, TmMNB, (or corresponding (OTD values) and Cell Ids to the target HNB-GW shall constitute a basis of resolving PSC Confusion
Proposal 2: Providing target pilot identity (PSC, ARFCN), as well each reported cell’s pilot quality information (C-PICH RSCP) to the HNB-GW would also be useful for resolving PSC Confusion.
Proposal 3: Capture section 2 of this contribution in Study Item TR
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