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Introduction
At the last RAN2 meeting, the requirements for the Home-eNodeB were discussed and approved.  The document initiates the discussion of the mobility requirements for Home-eNodeB. 
2
Discussion of Mobility Requirements

	1. The Home-eNodeB system shall support handover between Home-eNodeB and Macro-layer eNodeB.


To allow the Macro Layer eNodeB to support handover to the Home-eNodeB system, the handover procedure filtered such that it is only initiated / successful for cells which the UE is part of the User Group of the Home eNodeB.
This filtering can be completed in a number ways:

a) Rely on the UE to only send Measurement Reports for cells which it knows it is allowed to access.
b) Rely on the eNodeB/BSC/RNC to filter the Measurement Reports from the UE, and only trigger handover to cells where the UE is allowed to access the cell.
c) Rely on the MME to reject the Handover Requests to cells where the UE is not part of the User Group of the target cell.
d) Rely on the (Target) Home-eNodeB to reject the Handover procedure.

It is proposed that we mainly rely on a), such that in the normal case ideally the RAN node does not need to be involved. However we also need an additional mechanism to avoid a misbehaving/mis-configured from being handed over to a cell where it is not allowed to access.

The main issue with option b) is that it may require the RNCs and BSCs to be upgraded, which may not be acceptable, and therefore should be investigated further.

The main issue with option d) is that the Home-eNodeB would need to know subscription information and IMSIs of the UEs which are allowed to access the cell, which is not acceptable.
Option c) requires the MME to store the list of User Groups in UE context of the UE, and check that the UE is allowed to be handed over to the target cell. It is assumed that even if the UE is on 3G, the MME maintains a UE context for the UE, and therefore this information is readily available during the handover. This is assumed because of the signalling-free mobility solution agreed between E-UTRAN and other RATs.
	2. It shall be possible to set the reselection parameters, for UEs which are allowed to access the cell, such that they prioritise the Home-eNodeB for camping when in coverage of one of its cells.


If the Home-eNodeB is on the same carrier frequency as the Macro Layer LTE network, then this requirement probably is not required. If the Home-eNodeB is on a separate frequency layer then it is assumed that this would not be possible.
A mechanism will need to defined to allow the UE to make measurements of the LTE frequency when in 3G. If the triggering or configuration of this mechanism is any different for use with the Home-eNodeB then this would need to be addressed in the LTE modifications to the Measurement Control of 3G.
	3. The Home-eNodeB system shall not introduce excessive signalling and processing load from a UE frequently reselecting in LTE Idle between the Macro-Layer network and the Home-eNodeB.


In SAE/LTE it has been agreed to have a method to perform signalling-free mobility between different Tracking Areas within LTE, and between LTE Tracking Area and Registration Areas of 2G and 3G. It is assumed that the same techniques can be used to manage the mobility between the Macro-Layer of all 3GPP RATs, and the Home-eNodeB. 
If this agreed, then the Tracking Area Update would need to also include the Tracking Area IDs associated with the User Group of the Home-eNodeB.
	4. The handover algorithm of the serving eNodeB shall take into account whether a UE is part of the User Group of the Target Home-eNodeB.


When the UE is in the coverage area of a Home-eNodeB, and the UE is a member of the User Group of the Home-eNodeB, the UE needs the ability to provide measurement reports to the network. In LTE it is assumed that there is 
When the UE is in 2G coverage or 3G coverage, how will the measurement reports differ for the LTE Home-eNodeB from the LTE Macro-Layer cell?

It is assumed that the UE will need to provide a network-unique Cell ID, such that the Macro-Layer eNodeB does not need to be configured with the mapping between non-unique Cell ID to unique Cell ID.
· Currently for 3G to 2G handover, the UE only reports the ARFCN and BSIC, which is only unique for the cell where the UE making the report and not unique across the network. 

· Currently for 2G to 3G handovers, the UE only reports the index of the 3G cell from the neighbour cell list of the system information on the 2G cell. 
Therefore probably a new mechanism would be needed to allow the UEs to provide this network-unique cell id in measurement reports to the BSC or RNC.
	5. It shall be possible to minimise the quantity of measurements which UEs perform of Home-eNodeBs, if the UE does not belong to the User Group of a specific Home-eNodeB.


As the Home-eNodeBs are likely to be only available at specific locations for a particular UE, if there is any cost for the UE to search for the Home-eNodeB then it will be necessary for methods to be found to optimise the solution. 
It is assumed that there is cost for the UE in the following cases:

a) If the Home-eNodeB is on a different frequency layer than the Macro-Layer LTE cell

b) If the UE is camped on a GERAN or UTRAN cell.

The following methods should be considered:

i User Assisted – the user is required to put the UE in “Home mode”, and in this state the UE should look for a Home eNodeB.

ii UE based – the UE remembers the location (Tracking Area, Neighbour Cell IDs, GPS,…) of the Home-eNodeB, and uses this information to determine whether to search for the Home-eNodeBs.
iii eNodeB Assisted – the MME is provides the eNodeB with an indication whether the UE is in the User-Group of any Home-eNodes in coverage area of the eNodeB. The eNodeB can then indicate to the UE that a Home-eNodeB may be available; and/or the eNodeB can schedule measurement opportunities for the UE to measure the Home-eNodeB.
iv MME Assisted – the MME provides an indication to the UE that a Home-eNodeB is in the Registration Area of the UE. The MME would anyway need to provide the TA ID of the Home-eNodeB in the Tracking Area Update message. (Registration area is assumed to equal a list equivalent TA IDs)
Solutions i) and ii) would not be standardised, but these need to be understood, and also is dependent on the mobility solution selected.
Solution iii) and iv) could provide gains in connected mode by limiting the UE searching for the Home-eNodeB to small geographical area.
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Summary

This contribution has highlighted the following decisions for the design of the Home-eNodeB Mobility:

· Can we rely on the UE to only report cells where it believes that it is a member of the User Group of the Home-eNodeB?
· Should the verification of whether the UE is part of the UE-Group be performed by Source RAN node, MME, or Target Home-eNodeB?
· Is it acceptable for the UE to provide the eNB, RNC or BSC with the full cell ID of the Home-eNodeB in measurement report, such that no mapping is required in the RAN node?
· Should the solution to reduce the amount of measurements for Home-eNodeBs be based on a non-standardised User Assisted or UE based solution, or based on a standardised eNodeB or MME assisted solution, or a combination of both?
