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1          Introduction

In this document, we discuss the advantages of having PSC/PCI split for hybrid cells. We then provide advantages of including the open cells in the same split. In this paper, an open cell or an open H(e)NB refers to a H(e)NB operating in open access mode. Such a cell operates as a normal cell [2]. 
2         Discussion
2.1 Advantages of PSC/PCI split for hybrid cells

Manual Search of Hybrid Cells

In RAN2#65bis [1], 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 which can cause UE to miss pages during this process. 

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.

Normal Search of Hybrid cells (UMTS only)
In RAN2#65bis [1], it was agreed that a hybrid cell shall be a regular cell for all UEs which do not have the CSG ID broadcasted by the hyrbid cell in their allowed CSG list. 
To allow the search for regular cells in UMTS, the network is required to provide the UEs with the PSCs of the cells to search for. Currently, this information is provided to pre-Rel9 UEs through neighbor cell list (NCL). If no alternative mechanim is introduced in R9, then NCL will have to include the PSCs of hybrid cells as well to allow their search by non-member UEs.
NCL can support only a limited number of entries (upto 32 PSCs) which is currently shared by macro cells and CSG cells (for legacy UE support). The introduction of hybrid cells and open cells in R9 is likely to put more pressure on this limited and already constrained resource. Moreover, since operators will like to allocate a number of PSCs for HNBs to avoid PSC collision and confusion, the size limitation of NCL is a major concern. 

Introducing a PSC split for hybrid cells allows an alternative mechanism to provide R9 UEs with the PSCs of the hybrid cells to search and hence, addresses the NCL size limitation concern in UMTS.

Considering the above advantages, we make the following proposal:

Proposal 1: PSCs/PCIs of hybrid cells should be indicated in a PSC/PCI split broadcasted by the network
2.2  PSC/PCI split for open cells
To efficiently utilize the available number of PSCs/PCIs for H(e)NBs that are prone to confusion and collision, an operator may decide to share the them between hybrid and open cells. For example, rather than reserving 4 PSCs/PCIs for hybrid cells + 4 PSCs/PCIs for open cells, PSC/PCI sharing can allow using 4 or 5 PSCs/PCIs for both types of H(e)NBs. Thus, to allow such PSC/PCI sharing, the PSC/PCI split for hybrid cells should be allowed to include PSCs/PCIs for open cells as well.

Moreover, having a common split for both open and hybrid cells has following additional advantages:
1. Efficient use of NCL (UMTS only): Neighbor cell list doesn’t have to contain PSCs for each type of HNB to support their search by pre-R9 UEs since the PSCs are shared. So, in the above example, instead of listing 4 + 4 PSCs in NCL, listing of 4 or 5 PSCs will be sufficient.

2. Normal search for open cells (UMTS only): Since open cells are like normal cells, the normal search advantage described in Section 2.1 for hybrid cells, applies to these cells as well. That is, the presence of open cells in PSC split will allow R9 and beyond UEs to search for open cells even when they are not listed in NCL. 
3. Ease of standardization: RAN2 doesn’t need to standardize PSC/PCI split for each type of H(e)NB
Proposal 2: PSCs/PCIs of open cells should also be indicated in a PSC/PCI split broadcasted by the network
Proposal 3: PSC/PCI split for open and hybrid cells should be common.
3
Conclusion
Following proposals are made in this document:

Proposal 1: PSCs/PCIs of hybrid cells should be indicated in a PSC/PCI split broadcasted by the network

Proposal 2: PSCs/PCIs of open cells should also be indicated in a PSC/PCI split broadcasted by the network
Proposal 3: PSC/PCI split for open and hybrid cells should be common.
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