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1          Introduction

In RAN2#65bis, it was agreed that Hybrid cells do not belong to the CSG-PCI-Range (CSG PSC Split Information) and is FFS whether the network should also reserve a PCI/PSC list for hybrid cells (as stated in [1] and [2])

This document discusses the need for H(e)NB hybrid access mode cell PSC/PCI split.
2         Discussion
In Release 8 when a UE has no or an empty “Allowed CSG list”, the UE may ignore cells when PSC is in the stored range "CSG PSC Split Information" reserved for CSG cells for intra-frequency and inter-frequency measurements and cell reselections. We also assume that CSG PSC/PCI split information could be used by CSG UEs autonomous and manual search functions for the reselection process.
It was proposed in [3] that The need for a reserved PSC/PCI list for hybrid access mode cells needs to be analysed. And  [4] proposed that The network should reserve some of macro PCIs for hybrid cells and broadcast it to UEs. PCI range reserved for hybrid cells can be broadcast in SIB4 for LTE and SIB11 for UTRA and Hybrid cell PCI should be broadcast from hybrid cells by default. It could be optionally broadcast from macro cells or CSG cells.

Here we propose some uses for a reserved set of PSC/PCI for hybrid cells and the expected UE behaviour when the UE encounters a cell with a PSC/PCI in that list. 

2.1 Possible Uses for a list of Reserved PSCs/PCIs for Hybrid Cells
Manual Selection and Autonomous Search 
In manual CSG ID selection the CSG UE may scan all frequencies in the supported frequency bands and display a list of found CSG IDs. In Release 8 the UE may use the CSG PSC/PCI split information list to narrow down the search for CSGs. The autonomous search function is also expected to use the CSG PSC/PCI split to narrow down the search for CSG cells. In Release 9, manual and autonomous search should also be able to detect hybrid cells as these cells appear as CSG cells for UEs with a CSG ID in their allowed CSG list matching the broadcast CSG id of the hybrid cell. Hence, having a reserved list of PSCs/PCIs for hybrid cells would be useful for the manual and autonomous search of CSG cells.
Inbound Handover

With the release 8 CSG-PCI-Range (CSG PSC Split Information) the network will be able to determine that measurement reports from UE are either reporting CSG or macro cells. If a reserved list of PSC/PCI for hybrid cells is defined then the network would also be able to identify that a UE measurement report was a report from a hybrid cell and thereby take actions to eliminate or reduce any PSC/PCI confusion.
Switching Mode of Hybrid Access Mode cell

In [5] , the possibility to switch the access mode of a hybrid cell in case of congestion is described. If this possibility is envisaged, then it can happen that a hybrid cell can be operated as a CSG cell in congestion situations. If a set of PSCs/PCIs is not reserved for hybrid cells, then the CSG cell would have a macro cell PSC/PCI. This means that autonomous search and manual search would not detect those hybrid cells and would also require that the PSC/PCI of the cell is changed to a CSG PSC/PCI. However, with a set of PSCs/PCIs reserved for hybrid cells, there is no need to switch the PSC/PCI when the access mode of the cell is changed form hybrid to closed.
Proposal 1: A set of PSCs/PCIs in the PSC/PCI set for macrocells should be reserved for hybrid cells.

2.2 UE behaviour for cells broadcasting a PSC/PCI in the list reserved for hybrid cells

CSG UEs

Since CSG UEs are expected to find hybrid cells as part of their manual and autonomous search for CSG cells, the Release 9 CSG UE should consider the reserved PSC/PCI list for hybrid cells as an extension of the CSG PSC/PCI split. 

Proposal 2: The PSC/PCI split is considered as an extension of the CSG PSC/PCI split by Release 9 CSG UEs for the purpose of manual search and autonomous search of CSG cells. 
The CSG PSC/PCI extension list should always be broadcast from a hybrid cell.  If the hybrid cell also broadcasts the CSG PSC/PCI list, it could help CSG UEs acquire the PSC list for CSG cells early (e.g. if UE first camps on a hybrid cell after power on) even though CSG UE should in principle acquire the CSG PSC/PCI reservation list from a CSG cell it is subscribed to.  Consequently, we believe that it should be optional for a hybrid cell to broadcast the CSG PSC/PCI reservation list.
Proposal 3: The CSG PSC/PCI extension list is always broadcast from a hybrid cell. It is optional for the hybrid cell to broadcast the CSG PSC/PCI list. 
However, the CSG PSC/PCI extension list should always be broadcast from a CSG cell (Rel-9) so that CSG UEs acquire both the CSG PSC/PCI split and the CSG PSC/PCI extension list which are required for manual search and autonomous search of CSG cells.
Proposal 4: The CSG PSC/PCI extension list is always broadcast from the Release 9 CSG cell in addition to the CSG PSC/PCI split.
Even though the PSCs/PCIs list for hybrid cells is considered as CSG extension list, Release 9 CSG UEs with an empty Allowed CSG list should NOT ignore cells with PSCs/PCIs in the CSG extension list for cell selection/reselection purposes.
Proposal 5: Release 9 CSG UEs with an empty allowed CSG list should not ignore the PSCs/PCIs in the CSG extension list for cell selection/reselection purposes.
Moreover, in the UMTS case, it should be possible to list the PSCs in the CSG PSC extension list in the NCL
Proposal 6:  For the UMTS case, it should be possible to list the PSCs which are part of the CSG PSC extension list in the NCL

3
Conclusion

In this contribution, the co-sourcing companies consider possible uses for a reserved PSC/PCI list for hybrid cells together with the expected UE behaviour and make the following proposals:

Proposal 1: A set of PSCs/PCIs in the PSC/PCI set for macrocells should be reserved for hybrid cells.

Proposal 2: The PSC/PCI split is considered as an extension of the CSG PSC/PCI split by Release 9 CSG UEs.
Proposal 3: The CSG PSC/PCI extension list is always broadcast from a hybrid cell. It is optional for the hybrid cell to broadcast the CSG PSC/PCI list. 
Proposal 4: The CSG PSC/PCI extension list is broadcast from the Release 9 CSG cell in addition to the CSG PSC/PCI split.

Proposal 5: Release 9 CSG UEs with an empty allowed CSG list should not ignore the PSCs/PCIs in the CSG extension list for cell selection/reselection purposes.
Proposal 6: For the UMTS case, it should be possible to list the PSCs in the CSG extension list in the NCL

RAN2 is kindly requested to discuss and agree on the proposals in this contribution. The co-sourcing companies will provide the corresponding CRs for UMTS and LTE if the proposals are agreed. 
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