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1. Introduction
RAN3#73bis discussed  active hand-in of legacy UEs from Macro to HNB cells [8].

During the discussion, an alternative approach was suggested, where disambiguation of target HNBs would occur at the source RNC. To permit further study of the topic, an e-mail discussion was scheduled with the aim [9] of capturing a TP for TR [10], including:
· description of the problem(s)

· description of the potential solution(s)

· discussion/comparison & conclusion (best effort, will be finalize at the meeting)
During the e-mail discussion, companies were invited to fill in their preferred approaches in the text proposal in section 2 below. The e-mail discussion timeline only permitted filling in two options, the Discussion and Conclusion sections remaining to be filled via further discussion in RAN3#74.
2. Text Proposal
Below is a text proposal for the section 6.1.x, to be captured in TR [10]. 

	Start of text proposal


6.1.x Legacy UE mobility
The PSC Confusion problem arises from the reuse of PSCs by HNBs in the coverage of a macro cell. This may result 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 step is normally filled:

A.  via a configured PSC(Cell Id map

or

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

In case the association between identified PSC and Cell ID cannot be achieved, neither of these approaches is feasible for UEs not supporting the Rel-9 SI Acquisition feature.

Subsections 6.1.x.1 through 6.1.x.y capture proposed options for addressing Legacy UE hand-in from Macro to HNB cells.
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Figure 1: S-RNC cannot identify HNB in PSC Confusion causes
6.1.x.1 Options

6.1.x.1.1 Option 1: Disambiguation at HNB-GW ((OTD/Source Cell/C-PICH)
The combination of three approaches is proposed to help the HNB-GW disambiguate the correct target HNB in step 4 of Figure 1:

1. Source Cell

2. Timing Difference ((OTD)

3. C-PICH matching
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Figure 2: HNB Disambiguation

6.1.x.1.1.1 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).

6.1.x.1.1.2 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
6.1.x.1.1.3 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 x.2.2.1 and x.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 

6.1.x.1.1.4 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

6.1.x.1.1.5 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.

6.1.x.1.2 Option 2: Disambiguation at Serving RNC
In this solution information needed to carry out disambiguation of the target cell are stored in the serving RNC (SRNC).  This information may consists of some or all of the following:

1. System Information of target cell
2. PSCs of cells neighbouring the target cell 
3. Timing Difference ((OTD) between source and target cell
The following sections explain how this information can be used to support mobility of legacy UEs to HNB cells.

6.1.x.1.2.1: Acquisition of information at SRNC

It is assumed that by the time Release 11 HNB architectures would be fully deployed there would be a substantial number of Release 9 UEs available. Release 9 UEs are able to acquire System Information for detected cells. Therefore it is plausible to rely on such UEs to report to a SRNC System Information of cells not configured or not included in the Neighbour Cell List of the SRNC.
It has to be noted that this assumption is already adopted across several technical areas in 3GPP.  For example, the UTRAN ANR function purely relies on Release 10 UEs for collecting and reporting neighbour cell information able to enhance the Neighbour Relation Table of an RNC. Similarly, in LTE, the adjustment of mobility parameters between cells for resolution of mobility failures relies on the presence of Release 9 and Release 10 UEs capable of supporting the MRO function.
By means of Release 9 UEs an RNC can acquire System Information about the cells neighbouring each served cell.  It has to be noted that the serving RNC does not need to be reported any System Information for cells directly served, given that all the cell configuration parameters for those cells are already known.

Moreover, an RNC can collect information about the PSCs of cells in the neighbourhood of a given target cell.  
For example, if it is assumed that a UE reports a given Cell-n with PSC-n as the strongest target cell, information about the PSCs of the cells neighbouring Cell-n are provided by the UE in the reported PSCs included in the monitored set and/or in the detected set of cells the UE is able to monitor.

Similarly, the RNC can also store timing difference information between source and target cells reported by the UE.  Such timing difference information may consist of some or all of the following (as described in [6]):

· SFN (Target Cell) – SFN (Source Cell)
· SFN (Target Cell) – CFN (Source Cell)
Alternatively, information about the HNB cells neighbouring RNC served cells could be acquired via OAM configuration.
In fact, a HNB needs to report to its OAM system a considerable amount of information regarding every detected cells neighbouring its served cell.  This information consists of, amongst other IEs, the PSC, Cell ID, LAC, RAC and CSG ID of neighbouring cells.
The HNB OAM system could send this information to the RNC to either speed up creation of a neighbour cell database or to fully create and maintain such database.   
6.1.x.1.2.2: Target Cell Disambiguation at SRNC
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Figure 6.1.x.1.2-1: Suport for HNB mobility for legacy UEs

In figure 6.1.x.1.2-1 The procedures of neighbour information acquisition described in section 6.1.x.1.2.2 are shown, where the SRNC can either acquire neighbour cell information via CSG capable UEs or it can acquire them via OAM.

In addition to these procedures the figure shows the process of target disambiguation in cases of mobility involving legacy UEs.

When a legacy UE detects a target cell (by means of detecting its PSC), it will also report to the SRNC a number of other PSCs belonging to either monitored cells (i.e. cells in the macro NCL) or to detected cells (i.e. cells not in the macro NCL). Moreover, the legacy UE will report timing difference information between source and target.

The SRNC can compare the information reported by the legacy UE with the neighbour cell information previously acquired and stored. By means of such comparison the target disambiguation can be carried out. 

It has to be noted that disambiguation of the target based on detected PSCs in a given neighbourhood is a principle already acknowledged in Release 9.  In fact, Release 9 UEs can report a CSG Proximity Indicator by means of so called “fingerprinting”, which was discussed in several occasions as consisting of monitoring and recording the ecosystem of PSCs surrounding an accessible CSG cells. The same principle is used and enhanced in this solution.

6.1.x.1.2.3: Signalling

One of the main advantages of the proposed solution is that it does not require any changes in the signalling procedures currently standardised for relocation.

[image: image6]
Figure 6.1.x.1.2-2: Signalling exchange for HNB mobility of legacy UEs

Figure 6.1.x.1.2-2 shows an example of signalling procedure following the solution proposed.  

1) Legacy UE reports the cell associated to PSC=3 as the strongest monitored cell.
The UE also reports other monitored PSCs (i.e. PSC=1 and PSC=12) and the timing difference between source cell and target cell (i.e. HNBc).

2) SRNC uses the database of neighbour cell information to disambiguate the target cell associated to PSC=3 reported by the UE.  Such disambiguation results in identifying HNBc as the target.

3) SRNC triggers a legacy RANAP: RELOCATION REQUIRED procedure towards the SGSN/MSC

4) SGSN/MSC triggers RANAP: RELOCATION REQUEST to the HNB GW, which will then forward the message to HNBc.

The solution proposed guarantees the following:

1) It maintains a fundamental principle adopted across 3GPP networks, namely that source RNS detects and decides to which target relocation needs to be addressed

2) It minimises the impact on the network by involving only the SRNC in the target resolution process

3) It does not impact any interface, allowing for interoperability with legacy HNB infrastructure 
6.1.x.1.y Option y: <for further options>
<Please fill in desired option: no further options offered, section will be removed in initial TP>
6.1.x.2 Discussion

<after options are filled in: insufficient time to capture discussion, section will be left empty in initial TP>
6.1.x.3 Conclusion

<after discussion is filled in: insufficent time to capture conclusion, section will be left empty in initial TP>
	End of text proposal


3. Proposal

Proposal 1: capture text from section 2 above in TR [10]
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7. Mobility Signalling 
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4. RELOCATION REQUEST
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2. SRNC Detects Target Cell = HNBc





1. UE Report:�PSC=3 – Strongest�Timing Difference (PSC=3-Source)�PSC=12, PSC=1 – Detected Set





PSC=3





PSC=12











 











 





PSC=3





 





PSC=1





SRNC















