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Introduction

The addition of many Femto cells into the traditional macro-cellular network introduces some new challenges to the traditional way of designing paging groups.  For one, a MS will typically stay within the coverage of one of these cells for a fairly lengthy period due to the femto cell generally locates home area or office area.  In addition, access to a home-area or office-area cell is typically restricted to a small subset of the users of the macro-cellular network. Due to these characteristics of the home-area and office-area cells which differ substantially from the expected characteristics of mobile terminals in the macro-cellular network, the traditional way of assigning cells to paging groups may become ineffective.  Specifically, the following methods of assigning cells to paging groups need to be reconsidered with Femto Cells:
· The assignment of adjacent cells to a paging group

· This method works well for the macro-cellular network since the MS is expected to be moving and so will generally be traversing adjacent cells

· Femto Cells tend to be scattered and do not typically provide access to the same set of users; therefore, grouping Femto Cells in general vicinity of each other into a paging group is not effective since paging a user in a cell where it is certain the user cannot be reached is a waste of both backhaul and over-the-air resources

· The same drawback applies if Femto Cells are grouped in a paging group with macro-cells in the same vicinity.  In addition, it would also be a waste of over-the-air and backhaul resources of the macro-cells to be paged there if the user is currently located in a Femto Cell since the user is typically expected to stay within the coverage area of the Femto Cell for an extended period of time.

· The freedom to assign any cell with another other cell to a paging group

· This method works fine for the macro-cellular network since a macro-cell provides access to the full set of subscribers to the network

· Since the Femto Cell generally admits only a small selective of users (i.e. Closed Subscriber Group), including a Femto Cell with macro-cells in the same paging group is inefficient for the Femto Cell since it will receive pages for many users that cannot be reached via the Femto Cell.

· Similarly, including Femto Cells in the same paging group with other Femto Cells is generally inefficient since they generally support different users and so the cells will receive pages for users that cannot be reached through that cell.

· The use of preamble alone to differentiate between the non-accessible Femto Cell and the Macro Cell, and to identify the appropriate Femto Cell or the Macro Cell for the MS to perform the location update (LU) or to respond to paging 

· This approach may not always be practical because there are only a small limited number of “fixed” preambles to be used.  The mapping between the Cell ID and the Preamble Index could be replicated across different geographical locations, not to mention the additional complexity to plan in advance and to coordinate the assignment of those preambles between the Femto Cells and the Macro Cells.  

The challenges described above imply that the traditional techniques for assigning paging groups for Femto Cells require new solutions to be considered.  The proposed solutions are described in this contribution.
Proposed Changes
[Add 17.x as indicated:]
17 Support For Femto Cells

17.x MS Idle for Femto Cells
The MS idle procedure for a private femto cell follows the definitions in 10.4.2 with underlying updates in paging.


· The CSG subscribers of the femto cells are segregated into one or more paging groups that are “reserved” for CSG subscribers based on the considerations of the access classes of the Femto-BS as well as the geographic location information of the Femto-BS. .  
· 
· A multi-level paging procedure of which the first attempt is to page one (i.e. via unicast) or more femto cells (i.e. via broadcast) for a given paging group that serves the MS during the last idle mode re-entry or during the last successful location update (LU) operation. 
In the case of failure attempt for the MS to access an non-accessible femto cell (i.e. CSG-Closed femto cell), the current non-accessible femto cell (i.e. CSG-Closed) shall re-direct the MS to the new potential target macro cells and/or CSG-Open femto cell.  
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