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Introduction

Currently a number of requirements for the CSG cell/Home-eNB solution development have been agreed into an annex of [1].

As a short recap: It has been agreed to provide a single bit indication whether a cell is a CSG cell or a normal cell. No discussion has been taken place where this bit is sent. There are multiple options with benefits and drawbacks: 


P-BCH, S-PCH (SU-1), in target cell and also from serving cell per cell in the NCL 


(– e.g. from UTRAN to E-UTRAN) 

The basic assumption for the mobility towards CSG cells is that normal cell reselection principles are used plus the check of the “CSG cell bit” and the white lists which allow access to a particular CSG cell or not.

We investigated this principle in more details and found some limitations and drawbacks if this is applied especially when considering a CSG cell deployment over existing GERAN and or UTRAN networks. We think that the requirement to add no negative impacts for the UEs on the macro cells should be taken serious. Therefore this requirement has been proposed to be added as an explicit one to the list of requirements for CSG cell design [2].
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Proposal

In order to simplify the introduction, deployment and operation of CSG cells (especially over existing GERAN and or UTRAN networks), we propose to adopt an alternative scheme to support the mobility towards CSG cells:

A prominent Home-Basestation concept is based on “Generic Access Network” (GAN) aka “Universal Mobile Access” (UMA). This has been successfully standardized by 3GPP and is operated today in commercial networks (e.g. T-Mobile Hotspot@homeTM offered by T-Mobile US).

In a nutshell, the mobility principle of GAN/UMA is based on terminal internal intelligence to discover the location of usable Home-Basestations. Typically a GAN/UMA capable terminal uses information provided from the macro cell networks to start the Home-Basestation discovery procedure in a particular area of the PLMN. A possible implementation might use PLMN id + Location Area/Tracking Area Identity + Cell Identity information stored within the terminal. The principle used for this approach is based on the assumption that a specific macro cell configuration (e.g. PLMN id + list of LAIs/TAIs + list of CIs) is unique in the entire PLMN and hence can be used to trigger the Home-Basestation search function. In the following the set of stored information from the macro cell network is referred as “macro cell fingerprint”. The means and detailed information used to figure out the terminal’s geographical location within a network is not specified and hence left for optimization by the terminal vendors (e.g. also additional means like GPS are not precluded).
Proposal 1:

It is proposed to base the inbound mobility to CSG cells on similar principles 
as being used for UMA/GAN, where the terminal itself triggers the search for a usable CSG cell.
In order to allow terminal vendors the optimization of the CSG search procedures (also over the time), it is proposed that the means and details to start the CSG cell discovery shall be left for terminal implementation.

Proposal 2:
The means and details to start the discovery of usable CSG cells is left for terminal implementation. 
As one of the means to discover the presence of a usable CSG cell could be based on the configuration of the macro cell networks TAs and CIs, it should be discussed if means from the macro network should be provided to make terminals aware that the configuration of the macro cell network have been changed recently (in order to allow the terminal to find back to its CSG cells even if it won’t find the macro cell fingerprint again). Signaling this indication on a per cell or per TA area could be realized by indicating with for example a value tag or a timer/timestamp that the macro cell network’s configuration in this area has been changed recently – and hence the UE might need a larger area where it searches for its “own” CSG cell. Once it found back its CSG cell, the new “macro cell fingerprint” would be used for the next discovery of that CSG cell.
Proposal 3:
Means should be provided by the macro cells to supply some additional information that its configuration (e.g. TAI, CI) has recently been changed in order to allow a terminal, which uses information from the macro cells to optimize its search, to find back its CSG cells even if the “macro cell fingerprint” can’t be found anymore.

For active mode mobility a similar concept based on UE autonomous search should be applied. The terminal might require measurement slots for the discovery of the CSG cell if moved into the geographical area of the CSG cell. The details for the measurements, the configuration of measurement gaps and the reporting of found CSG cells to the macro cell network should be studied.
Proposal 4:
The terminal in active state shall discover CSG cells autonomously and might request measurement gaps while in the active state (e.g. E-UTRAN, UTRAN or GERAN). A found CSG cell shall be reported to the macro cell network in order to allow to trigger a handover into the CSG cell.
For the outbound mobility from the CSG cell to the underlying macro cell (of any RAT) the mobility shall be based on cell reselection, Cell Change Order, Handover.
Proposal 5:
The outbound mobility from the CSG cell shall support all the mobility procedures defined between E-UTRAN and the other RAT (e.g. cell reselection, Cell Change Order, Handover).
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Conclusion
It is proposed to discuss the 5 proposals above and apply them for the CSG cell solution. If agreed the other relevant 3GPP groups like RAN2UTRAN stream, RAN4 and GERAN should be informed 
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