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1 Introduction

During RAN3#75bis, the solutions of PSC disambiguation to support the legacy UE handover to hybrid/open cells have been further discussed. This document analyzes the HNB-GW disambiguation based solutions and SRNC disambiguation based solutions, and it gives a proposal for further standardization work. 
2 Discussion
2.1 Further Analysis on disambiguation in SRNC
There are several mechanisms mentioned, in TR 37.803 [1], to resolve the PSC confusion in SRNC:
· Disambiguation at Serving RNC option 1 (in 2a/2b): the SRNC determines the unique target cell according to historical OTD information reported UEs.
1) The timing of NodeB and HNB clock is random when it starts. The OTD information with respect to NodeB cells is therefore random as well. When two OTD signatures are too close, the disambiguation may fail. The synchronization requirement between source RNC and target HNB must be defined in RAN4 accordingly to avoid this issue, as there is no cross NodeB synchronization requirement in WCDMA system today. 
2) The timing of HNB and macro cell is drifting. RNC cannot track the drift and update the HNB timing just from the measurement report from the SI acquisition capable UE. Then the OTD information between source RNC and target HNB in the SRNC is likely to be out of date. The SRNC may make a false disambiguation of the target cell based on outdated OTD info. The synchronization requirement between source RNC and target HNB must be defined in RAN4 accordingly to guarantee the OTD between HNB and NodeB remain unchanged in WCDMA system.
Observation 1: SRNC disambiguation based on OTD information reported by the historical HO UEs needs definition of synchronization requirements between HNBs and NodeB in RAN4 for WCDMA system.
· Disambiguation at Serving RNC option 2 (solution 2a/2b): the SRNC determines the unique target cell according to the cell info (other than OTD) of the cells surrounding the target HNB from HO UE or from the taget HNB system (i.e. from the HNB OAM or HNB GW). 
The option could not work if, for instance, two HNB in PSC confusions have similar PSCs in their respective neighbourhoods. This would be common because only very limited PSCs are available in NCL for HNBs reusing. The relative reference information of the two HNB cells are also the same from SRNC point of view, then the target cell disambiguation will fail. As a specific example, this option would not work for handovers towards isolated target HNBs, as there is no available surrounding neighbour information.
Observation 2: The Cell information of the cells surrounding the target HNB cannot be expected to resolve the PSC confusion.
· Limitations to disambiguation at Serving RNC: In theory, SRNC could acquire the neighbour cell data from the SI acquisition capable UE. However the pre-requisite of the SI acquisition configuration in RNC is that the PSC has been identified and reported by UE. There are some limitations of the SI acquisition UEs according to RAN2 and RAN4 point of view: 
a) “RAN2 further advises RAN3 to consult RAN4 on the 25.133 requirements” about the identifying and reporting such cells for SI Acquisition Function in the Response LS in R3-120925 [3]. In case of Intra-frequency, the UE considers the PSCs in the CELL_INFO_CSG_LIST as monitor set in TS 25.331. However there is no performance definition of identifying the PSC in RAN4 if the number of the intra-frequency cells in the variable CELL_INFO_CSG_LIST and variable CELL_INFO_LIST is more than 32. The UE could not be expected to identify and report the PSC when the number of intra-frequency cell is more than 32. This further enforces the already-exiting agreement [4] that the PSC of the neighbour hybrid/open HNBs should be in the NCL.
“RAN2 assumes RAN3 will further discuss how UTRAN can become aware of the presence of inter-frequency HNB cells and their PSCs” in R3-120925 [3]. In normal case, the network configures the PSCs in CELL_INFO_CSG_LIST and compress mode required by UE after receiving the proximity indication from the member UE. For the non-number UE of the target HNB cell or incapable of proximity indicator UE, the SI acquisition function could not work in inter-frequency case because the data transferring interruption is seriously interrupted. In open cell case, there is no member/non-member conception, so the function also could not work.
Observation 3: The SI acquisition function does not work in case that the number of the intra-frequency cells or the inter-frequency cells in monitor set is more than 32, or the UE is the non-member of target hybrid cell in Case of Inter-frequency, or the UE is incapable of proximity indicator reporting in Case of Inter-frequency.
· Disambiguation at Serving RNC Option 3 (in 2b): HNB reports the information of the neighbouring cells to the HNB OAM, HNB OAM send it to the RNC OAM. Then RNC OAM sends it to the RNC to fully create and maintain such database. 
SA5 has not considered standardization of the interface between HNB OAM and RNC OAM. It is unforeseen the interface could be standardised in SA5. 
Observation 4: Solution 2b does not work because the interface transferring HNB cells info between HNB OAM and RNC OAM is unforeseen to be standardized in SA5.
2.2 Further Clarification on solution 1C
In order to fully investigate the 1c solution disambiguation at HNBGW, it should be clarified further that Solution 1c does not require synchronization of HNB with any other cell. 
On the one hand, HNB could periodically report its relative OTD info with neighbour HNB cell to HNB GW. If the OTD signatures of any two HNB are close, HNB GW could use the UL detect procedure after OTD filtering, to resolve any remaining ambiguity.  In vast majority of deployment cases, HNB OTD signatures are unique in a macro cell vicinity. Even when the OTD with respect to the macro cell are not unique, the target cell could be disambiguated by measuring quality of the uplink signalling of UE. 
As a network based solution, it has no dependence on the UEs supporting the other feature and has no requirement either on the synchronization between HNBs and Macro or on the synchronization between HNBs. Since solution 1c combine the benefit of solution 1a and 1b, the dependency on the precision (OTD information becomes lower, and the UL detection procedure need to be seldomly used with the (OTD filtering. Then it is proposed:
Proposal: To select solution 1c for further standardization in Rel-11. 
3 Conclusion and Proposal

In this contribution, it is further analyzed the HNB-GW and the SRNC disambiguation solution and clarifies the UL detection mechanism for solution 1b and 1c.

It is proposed RAN3 to discuss and agree following TP and proposal:
Proposal: To select solution 1c for further standardization in Rel-11.
	Start of Text Proposal


[TR].6.1.3.3.1.2.1
Signalling
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Figure 6.1.3.3.1.2.1.1: Disambiguation by Uplink Detection

Figure 6.1.3.3.1.2.1.1 shows an example of signalling procedure following the solution proposed.
1) A legacy UE sends Measurement Report Message to SRNC.

2) The SRNC sends Relocation Message or Radio Link Setup Request Message to HNB GW including the target cell PSC, UE UL PSC and UL DPCCH chip offset.


Note: the relocation can be transmitted by RANAP or, if available RNSAP. 

3) The HNB GW acquires the candidate target cells based on the target cell PSC, sends the information from the SRNC to the candidate cells, and the candidate target cells measure the Uplink signal quality of the UE and respond with  the measurement result to HNB GW. 
After the candidate target cell receives the detect request, it establishes the Uplink synchronisation using, for instance the synchronisation procedure A with the UL DPCCH chip offset. During the synchronisation procedure the Uplink signal quality of the UE is used as the reference to select the target cell.
Note: For inter-frequency hand-in, a second receiver may be required in the HNB to detect the UE camping on another frequency.
4) The HNB GW selects the best cell based on the measurement result (e.g. SIR) from candidate cells.

	Next Section in TP


[TR].6.1.3.3.1.3
Option 1c: Disambiguation at HNB-GW (UE UL detection + (OTD Filtering) 

In this solution, the disambiguation is also located in the HNB-GW. The HNB-GW should firstly filter the candidate target cells with (OTD information, and the HNB-GW will distribute the handover UE information to the remaining candidate target cells. Should any further ambiguity remain after HNB-GW filtering, the UE UL detection as in Option 1b will be used to resolve it.

The following steps are the same as solution 1b, except (OTD filtering is performed at the HNB-GW in step 3a, prior to step 3b.
Note: option 1c combines the benefits of both solutions 1a (minimized amount of Iuh signalling and excellent intra-frequency disambiguation) and 1b (excellent inter-frequency disambiguation ability).
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Figure 6.1.3.3.1.3.1: Disambiguation by Uplink Detection with (OTD Filtering at the HNB-GW
Below is more description on the procedure signalling:

1) A legacy UE sends Measurement Report Message to SRNC.

2) The SRNC sends Relocation Message or Radio Link Setup Request Message to HNB GW including the target cell PSC, OTD information, UE UL PSC and UL DPCCH chip offset. 
Note: the relocation can be transmitted by RANAP or, if available RNSAP. 

3) Before the HNB GW sends the detect request to the target candidate cells, it should firstly filter the candidate target cells with (OTD information, and the HNB-GW will distribute the handover UE information to the remaining candidate target cells. If no further ambiguity remains the detect procedure could be skipped and continue the normal handover.

The HNB GW acquires the candidate target cells based on the target cell PSC and OTD information, and then sends the UE UL PSC and UL DPCCH chip offset information from the SRNC to the candidate cells if there is still more than one candidate. The candidate target cell measure the uplink signal quality of the UE and respond with the measurement result to HNB GW. 
After the candidate target cell receives the detect request, it establishes the Uplink synchronisation using the synchronisation procedure A with the UL DPCCH chip offset. During the synchronisation procedure the Uplink signal quality of the UE is used as the reference to select the target cell.
Note: For inter-frequency hand-in, a second receiver may be required in the HNB to detect the UE camping on another frequency.
Additionally, after the successful inbound handover, the HNB GW could update the (OTD information between the target HNB cell and the source macro cell. No additional Iuh signalling is brought to update the (OTD information in HNB GW.
4) The HNB GW selects the best cell based on the measurement result (e.g. SIR) from candidate cells.
	Next Section in TP


[TR].6.1.3.4.4 Specification Impact

Option 1a: Impacts are expected on the following specifications:

· TS 25.467, Stage2 for HNB operation:
· Description of the functionalities in RNC, HNB-GW and HNB required in order to support the target cell identification based on the timing difference information.
· Description of the conditions when the serving RNC adds the timing difference measurement results to the RRC container (or alternatively, as explicit new IEs within the RANAP container).
· TS 25.469, Stage 3 Iuh interface Application Part (HNBAP) signalling:
· Signalling procedures to deliver and to update the timing difference information between the HNBs and the serving HNB-GW.
· TS 25.413, Stage 3 Iu interface Application Part (RANAP) or TS 25.331, Stage 3 RRC: 
· either in 25.413 the transparent container transports the UE measured timing difference information from the SRNC to the HNB-GW as explicit new IEs

· or in 25.331, existing IEs within the SRNS RELOCATION INFO are utilised to transport the UE measured timing difference. Whether this is possible without protocol changes (at least change of semantics) would need to be clarified with RAN2.

Option 1b: Impacts are expected on the following specifications:

· TS 25.467, Stage2 for HNB operation:
· Description of the functionalities in RNC, HNB-GW and HNB required in order to support the target cell identification based on the target cell PSC, UE UL scrambling code, UE UL DPCCH Offset.
· Description of the conditions when the serving RNC adds the UE’s UL DPCCH chip offset, target cell PSC and the UE’s UL scrambling code to the RRC container (or alternatively, as explicit new IEs within the RANAP container).
· TS 25.469, Stage 3 Iuh interface Application Part (HNBAP) signalling:
· Signalling changes to deliver the UE’s UL scrambling code and the UE’s UL DPCCH chip offset to all HNBs in PSC Confusion.
· TS 25.413, Stage 3 Iu interface Application Part (RANAP) or TS 25.331, Stage 3 RRC: 
· IEs to transport the UE UL Scramblign code and UE’s UL DPCCH chip offset and the target cell PSC  to the target RNC

Option 1c: Since option 1c combines options 1a and 1b, refer to the impacts of options 1a and 1b.
	End of text proposal
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