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GERAN to LTE Handover: Home Cell Deployment Considerations 
1. Introduction

Over the last 6 months the RAN WGs have been discussing the support of Home cell deployments for LTE, with the aim of allowing a cost effective deployment of LTE femto basestations into the network of operator. The requirements for this work have been documented in Annex F of [1] under the title Closed Subscriber Groups (CSGs).
The important requirements for the discussions at the GERAN-LTE workshop are as follows:

3.
The system shall support handover between CSG Cells and any eNodeB (E-UTRAN) or RNC (UTRAN) or BSS (GERAN) or with another CSG Cell of the same or different CSG.

6.
The handover procedures shall take into account whether a UE is part of the User Group of the target CSG Cell. The mobility procedures should allow for prioritisation of the CSG Cells in LTE_ACTIVE when the UE enters coverage of a CSG Cell and the UE is part of the User Group of this cell. 

8.
The mobility procedures shall allow a large number of (small) CSG Cells to be deployed within the coverage of e-UTRAN, UTRAN and GERAN macro-layer cells. Deployment of (additional) CSG Cells shall not require reconfiguration of other eNodeB (E-UTRAN) or RNC (UTRAN) or BSS (GERAN).
2. Discussion
To allow a handover to be successful, the UE needs to unambiguously inform the RAN controller of the target cell for a handover. This is completed by the UE providing a locally unique identifier to the RAN controller and the RAN controller translating this locally unique identifier to a globally unique identifier. In E-UTRAN this locally unique identifier is likely to consist of an E-UTRAN ARFCN and a cell ID derived from the cell specific reference symbol. The cell ID defined for E-UTRAN has 510 possible values.
As can be understood from requirement #8 there is the assumption that a large number of Home cells may be deployed within the coverage of a GERAN/UTRAN/E-UTRAN Macro cell, and therefore the 510 values at one carrier frequency may no longer prove to be unique. To avoid planning and BSS configuration complexities it is assumed that each home cell should be given a unique cell identity within the PLMN.
In RAN2 discussions, it has been assumed that the UE would provide a globally unique Cell ID to the RAN controller such that the handover can be performed. This however introduces some new challenges: 

· The UE should be able to determine the best locations/time to measure for the LTE femto cells, due to informaton passed in the NAS; User control through MMI; or UE proprietary functionality. To allow this information to be useful the UE needs the ability to request the network to schedule gaps to allow measurements.

· The UE needs additional time to read the system information of the target cell to acquire the globally unique Cell ID and this needs to be taken into account when designing the measurement gaps in GERAN connected mode.
· The Measurement Report message needs to be updated to allow the UE to report this globally unique cell ID to the BSS.
It is assumed that the BSS would initiate the handover, and it would be the responsibility of the target LTE system to reject the handover request. It is assumed that the rejection based on subscription would only occurs in an error case, because the UE would be performing filtering of which cells are reported, depending on whether the UE has previously been informed that it is allowed to access a specific cell.

3. Summary
This paper has highlighted the current requirements applicable to a mass LTE femto cell deployment, requests that these requirements are factored in to the final design for GERAN to LTE handover.
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