3GPP TSG RAN2#63

R2-083847
Jeju-do, South Korea, August 18 – 22, 2008

Agenda item: 
4.2
Source: 
T-Mobile, Huawei
Title: 
Network support to ensure UE autonomous CSG discovery after change 

of macro cell identification 
Document for:
Discussion and Decision

1

Introduction 

For the support of CSG cells in E-UTRAN it has been agreed that the search for allowed CSG cells is based on a UE autonomous search function [1].
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Discussion

It has been proposed in [2] [3] that the UE autonomously evaluates when and where to search for allowed CSG cells based on an UE implementation specific solution. The intention is to allow evolution of the search procedures with enhanced capabilities over them time (e.g. base the search on GPS once available and usage in a power efficient way).

One likely implementation for a search algorithm was outlined in [3] [4]:

The UE stores a “macro cell fingerprint” at the location of an allowed CSG cell from information available from macro cell identities (e.g. PLMN ids, LAC/RAC/TAC, cell identities) in the proximity of the CSG cell. Based on the assumption that this kind of “macro cell fingerprint” is unique (or at least very unlikely to be the same in another geographical area) in the entire PLMN the UE can base the start of the CSG search on this kind of information. In [4] this approach was proposed as the best solution which does not impact the macro cell network to much and allows for UE battery consumption optimization.
One of the main drawbacks with such an approach is the change of the “macro cell fingerprint” due to a change of the macro cell configuration (added, deleted cells, changed cell ids, changed LAC/RAC/TAC identifier etc) [3][4]. 

It is proposed to identify a set of identifiers which could be used for this “macro cell fingerprint” approach and recommend using this set of identifiers for the UE autonomous CSG discovery. It is not proposed to mandate that all these parameters or specific combinations are used to determine when to search for a given CSG cell.
Proposal 1: It is proposed that the “macro cell fingerprint” may consider the identifiers PLMN Id(s), LACs, RACs, TACs, URA Id, Cell IDs. This information should be captured in a informative annex of 36.331.

Due to the possibility of changes to the above parameters during network expansion or re-planning it is proposed to define a “(macro cell) fingerprint change indication” in order to allow the UEs to also find autonomously back to a particular allowed CSG cell also in case the macro cell fingerprint has been changed due to network reconfiguration (e.g. changed Cell Identity or LAC/RAC/TAC change). Due to the new definition of a system (LTE), including the interworking of legacy networks which also might require changes/additions to system information broadcast (e.g. UTRAN/GERAN), the opportunity should not be missed to also enhance the functionality in these aspects. 
Proposal 2: It is proposed that the macro cells indicate on their BCH a recent change of the identifiers as proposed in proposal 1 by means of a “(macro cell) fingerprint change indication value tag”.  This value tag should be supported on all 3GPP RATs of Rel-8 to ensure good interworking with CSG cells. It is currently assumed that a simple [4 bit] value tag per cell is sufficient to indicate the changes of the macro network by simply incrementing the value tag with each change.
Proposal 3: It is proposed that a clear recommendation is given, to which of the parameters of proposal 1 this “(macro cell) fingerprint change indication” is provided. 

Proposal as starting point would be: 


for GERAN macro cell:

[PLMN id; LACs; CIs]


for UTRAN macro cell:

[PLMN id(s); LACs; RACs, CIs]


for E-UTRAN macro cell:
[PLMN id(s); TACs; CIs]

Proposal 4: It is proposed that a separate value tag [4 bit] is defined for the Cell Identity (“Modification Tag Cell ID; MT-CI) and for the LA respective TA (“Modification Tag LA/TA ID; MT-LA/TA) in order to minimize the search area in case only some Cell IDs were modified inside the TA/LA or the LA/TA ID as such. 
Proposal 5: It is proposed that the actions of the UE based on the “(macro cell) fingerprint change indication value tag” are not standardized, but left for UE implementation. 
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