3GPP TSG-RAN WG2 Meeting #66bis
R2-093948
Los Angeles, US

29 Jun - 3 Jul 2009
Agenda item:
4.2.1.2



Source:
Qualcomm Europe, Vodafone, Telecom Italia, Alcatel-Lucent, Huawei, Samsung, InterDigital, Airvana
Title:
PSC/PCI Split for hybrid cells
Document for:
Discussion and Decision

1          Introduction

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

This document summarizes the need to have PSC/PCI split for hybrid cells ([4]-[7]). 
2         Discussion
2.1 In idle mode
Manual Search
In RAN2#65bis [3], it was agreed that R9 UEs will be able to manually search for hybrid cells when requested by NAS. In the absence of any information, this search will require UE to search for all the PSCs/PCIs and read the corresponding SIBs at each PSC/PCI including the macro PSCs/PCIs. Since most of the PSCs/PCIs will be macro PSCs/PCIs, this search will be inefficient and will a) waste UE battery and b) increase the search delay 

The UE can optimize this search and SIB reading to a few PSCs/PCIs if the PSC/PCI split information for hybrid cells is available.

Autonomous Search 
Release 9 CSG UE:  It may be useful to have this split for CSG UE to use in the autonomous search function to prioritise cell reselection to the hybrid access mode cell which the UE is a member of i.e. appears as a CSG cell to the UE. In this case the hybrid PSC/PCI split can be regarded as an extension of the CSG PSC/PCI split. It is expected that the search performance of a CSG UE towards an allowed CSG cell (whether closed or hybrid) should be the same. Any autonomous search function that uses the PSC/PCI split to optimise the search for CSG cells should also be able to search for CSG cells which are operating as hybrid cells with the same effectiveness. 
2.2 In active mode
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. In Release 9, it is crucial for at least the network to distinguish macro cells from hybrid cells so that network can decide whether PCI confusion resolution is necessary or not. It is also important to avoid collisions between macro and hybrid cells [9]. Hence, operator would in any case have to reserve a set of PSCs/PCIs for hybrid cells on the network side if hybrid cells are supported in the network. Moreover, UE awareness of this split is important if any UE autonomous behavior is desired, for example, UE autonomous assistance for PSC confusion resolution. 
Considering the above advantages, we make the following proposals:

Proposal 1: A network that supports hybrid cells should reserve a subset of PCIs/PSCs for hybrid cells from the set available for macrocells and broadcast this information to the UE.
In Release 8, a CSG PSC/PCI split for CSG cells was defined which shares a number of the advantages mentioned above. Further, a careful design for the broadcast, scope and validity of the split was done for Rel-8. Thus, it is desirable as a baseline, for these splits to share the same details regarding broadcast, scope and validity. So, we propose the following:

Proposal 2: The PSC/PCI split for hybrid cells shall be broadcast by a CSG cell and hybrid cell.
Proposal 3: The PSC/PCI split for hybrid cells may be broadcast by macro cells

Proposal 4: The PSC/PCI split information for hybrid cells is valid for 24 hours for the frequency and PLMN for which it was received.
3
Conclusion
Following proposals are made in this document:

Proposal 1: A network that supports hybrid cells should reserve a subset of PCIs/PSCs for hybrid cells from the set available for macrocells and broadcast this information to the UE.
Proposal 2: The PSC/PCI split for hybrid cells shall be broadcast by a CSG cell and Hybrid cell. 
Proposal 3: The PSC/PCI split for hybrid cells may be broadcast by macro cells. 
Proposal 4: The PSC/PCI split information for hybrid cells is valid for 24 hours for the frequency and PLMN for which it was received.
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