y3GPP TSG CT WG1 Meeting #55
C1-083071
Budapest, Hungary, 18th – 22th August 2008

Agenda item: 
9.2.1
Source:
T-Mobile
Title:
CSG ID definition and Nested Addressing Structure
Agenda item:
SAEs

Document for:
DISCUSSION and Decision
1

Introduction 

SA1 has agreed the support of CSG where a Closed Subscriber Group identifies subscribers of an operator who are permitted to access one or more cells of the PLMN but which have restricted access (CSG cells). A CSG cell is part of the PLMN, indication itself as CSG cell and broadcasting a specific CSG identity [1]. 
The exact structural definition of CSG ID is still missing. Considering the other identifiers of a cell like Cell ID, TA/LA code, a compact addressing system is beneficial without necessarily defining different identity list for all these different IDs and codes required for a cell in order to minimise the overhead on the BCCH.
This paper proposes a nested addressing of cells where different identities and codes belonging to the cell can be extracted from one overall addressing structure.
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Discussion 
Currently the structure of CSG ID is still not defined.  Some proposal have been made in different 3GPP working groups, but nothing has been agreed yet.

The SA1 has agreed the following requirement impacting the length and potentially coding of the CSG ID.
-
All the HNB/HeNB cells serving the same CSG share the same identity called “CSG Identity”.

-
It shall be possible to support at least 125 million CSG Identities within a PLMN.

There is a logical grouping of  H(e)NBs belonging to same CSG but this does not imply the geographical vicinity, as in the case of cells belonging to the same Tracking area or Location area. 

One example for this are CSGs belonging to an enterprise (company) having geographically distributed branches but sharing the same CSG ID for access to their indoor cells for example. In this sense CSG ID can not be considered in a similar way as TA/LA code.

For CSGs consisting of one cell, the CSG ID can be thought as tracking/location area code of this cell, but the TA/LA can not be shared with other cells because the HeNB can be deployed anywhere on customer premises.

On the other hand, for HeNB deployment on a campus where the campus is covered by multiple HNBs/HeNBs belonging the same CSG, the cells sharing the same CSG ID also share the geographical vicinity as in the TA/LA case.

It is beneficial and efficient to use a method for addressing cells considering different relations between cells without defining different sets of codes for different purposes. 
3

Proposal
For this purpose we propose to have a nested coding method as illustrated in Fig1 where the cells can be addressed in different group address classes. The addressing can be done in a nested way indicating different hierarchical levels of grouping. Each group can contain subgroups subdividing the cells in from of a higher hierarchical level. This addressing method enables to address also each cell uniquely without necessity to define additional code/ID lists for TA/LA or CSGs. The TA/LA code or CSG ID can be extracted from the unique address of the cell depending on the group and sub group it belongs to.

In order to allows for most typical deployment scenarios it is proposed to define 4 classes:

The first level of grouping consists of 4 classes:

1) 
NON CSG cells(i.e. macro cells): The address field of cells belonging to this class is 32 bits long and the first 16 bits indicate the TA code of the cells. Each tracking are can contain up to 65536 cells which can be addressed individually. This coding is also used today in legacy networks and considered as being also sufficient for LTE/SAE. The main benefit keeping this structure allows to maintain a consistent concept between different RATs while also minimising the overhead on the BCCH of macro cells.
2)
Second class is for CSG-Home deployment. The address field is 40 bits long and first two bits indicate the class of the cell. The combination of first and second address fields (32+2 bits) indicate the CSG ID and also will be used as TA/LA ID with maximum of 64 cells (defined last by 6 bits) belonging to a group of this class show both logical relation and geographically continuous area – i.e. spanning a single house/flat.
3) 
Third class is for CSG-SOHO deployment. As I class two, the address field is 40 bits long and first two bits indicate the class of the cell. The combination of first and second address fields (28+2 bits) indicate the CSG ID and also will be used as TA/LA ID with maximum 1024 cells (defined last by 10 bits) belonging to a group of this class relation and geographically continuous area – i.e. spanning one office.
4) 
The fourth class is for CSG-Enterprise or “coffee house” deployments. Again the address field is 40 bits long and first two bits indicate the class of the cell. The combination of first and second address fields (16+2 bits) indicate the CSG ID of a group belonging to this class.

Using the CSG ID for the TA/LA ID is not feasible in the 4th case, as the CSG cells sharing the same CSG ID for enterprise/”coffee house” deployment are typically geographically (in some cases across an entire country. In this example using CSG ID for TA/LA tracking/paging would cause a paging of an UE in all offices of an enterprise or all local “coffee houses of a chain” which are typically distributed nationwide. 

For this reason, this class has a second level of hierarchy for grouping of cells sharing the same CSG ID with distributed locations. In this way the cells sharing the same CSG ID can be sub-grouped in cells which are located close to each other (e.g. all cell of a CSG at a given geographical place -> same campus or single location of a “coffee house” chain). For the selective tracking/paging concept is proposed that the first bit of last address field of Hierarchy Level1 indicates the sub-class the cells belonging to (0 or 1). 

Each sub-class indicates the geographical area of the cells belonging to a group of this sub-class. The maximum number of cells belonging to each sub group is defined by the last address field of this sub-class in Hierarchy Level2.
For location registration/tracking purposes the TA/LA code constitutes the first 2 bits and the second address field of Hierarchy Level1 together with the first bit and second address field of Hierarchy Level1. 

4a) First sub-group of class 4 is intended to use for distributed enterprise deployment where the branches of enterprise in distributed geographical locations can be covered by max 64 CSG cells. The TA/LA code consists of 2+16 bits from address field of Hierarchy Level1 and 1+15 bits from address field of Hierarchy Level2.

4b) Second sub-group of class 4 is intended to be used for campus like deployment where the campuses sharing the same CSG ID but with distributed geographical locations can be covered by max 1024 CSG cells. The TA/LA code consists of 2+16 bits from address field of Hierarchy Level1 and 1+11 bits from address field of Hierarchy Level2.
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Figure 1
It is proposed to adopt this principle of dual level addressing of CSG cells for LTE and UMTS Rel-8 CSG cells. It is also proposed to define the 3 classes of CSG IDs as outlined above with a max. size of 40 bits for the addressing of CSG cells.
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