3GPP TSG-RAN WG 2 meeting #59




R2-073033
Athens, Greece, August 20– 24, 2007
Agenda item:

Source: 
Nortel
Title: 
UE assisted localization of home cells
Document for:

Discussion
1 Introduction
Given the very high number of potential home eNB deployed, and the fact the home eNB is installed by the subscriber, it will be difficult for operators to know the accurate location of the home eNBs.

Furthermore, in some countries, the operator and the regulator may allow the subscriber to take the home eNb away and plug it somewhere else in a different location.

This contribution proposes a mechanism allowing automatic localization of the home eNB.

2 Discussion
First, we believe the ability to know the location of a home eNb is mandatory for several reasons
· Ability to locate a user making an emergency call.

· Construction of the neighbouring cell list for X2 links creation (measurements exchange, RRM) and mobility management

· Macro eNB may use the location information to efficiently manage the UE measurements to the home cells layer 
· Macro eNB may use the location information for efficient RRM.

The proposal to achieve localization of the home eNB is based on UE measurements:

A bit on the BCCH indicates to camping UEs that they have to get connected and report the neighbouring cells they see including their full cell Id and their PLMN Id. Other RATs cells may also be searched and reported. Since there should not be too many UEs camping on a home cell, the RACH rush should not be too much of a problem. If this is judged as an issue, only some of the UEs could get connected (thanks to a probability factor in a similar fashion as with MBMS counting) and a random waiting period could be used before getting connected. 
Proposal 1: Have a bit on BCCH to request measurements from the UE on neighbouring cells from same or different frequency layers or RATs.

This bit is assumed to be off most of the time and turned on only when location information is requested (e.g. at eNB power on; etc..)
Once the camping UEs have reported the neighbouring cell Ids, the home eNB knows what its macro neighbours are. It is FFS (in RAN3) what mechanism will be used to inform the neighbouring eNBs on the macro layer of the presence of the home eNB and self configure the neighbours.

In the case where there is no coverage at all from the macro layer, the UE could report the last visited cell (or measured cells). This would work well for cases where the home cell is deep inside a building for example. It is proposed to use a timestamp mechanism to avoid taking into account too old measurement which reliability may be questioned. This timestamp could be reported by the UE in the measurement report and then the eNB would be free to take it into account or not.
Proposal2: If there are no neighbouring cells when asked to perform measurements, the UE may report the last visited or measured cells and a timestamp associated to it
Having some form of LTE receiver in the home eNB could also help solving this issue. Still, we believe this LTE receiver may not be implemented in all home eNBs and it could also not be used in the first release of LTE. Besides when the home eNB is located deep inside a building, there may be no coverage form overlay cells and the LTE receiver may not be sufficient
Also, it may be that in some countries, the home eNB is attached to a home address (e.g. postal address of the DSL subscription). However this possibility may not be available in all countries and the link between the postal address and the neighbouring cells list is not necessarily obvious.

If the home cell is a CSG cell, some UE may be allowed to camp the cell even though they are not part of the user group(e.g. for emergency calls in case there is no other suitable cells).  These UEs would be required to reply to the “measurement request” as well. This ensures that when an emergency call is made, measurements have necessarily been received by the eNB.

Proposal3: UE that are camping a CSG cell but not part of the user group (e.g. for emergency calls) are required to reply to the measurement request as well.

3 Conclusion
In this contribution we have proposed a scheme allowing the home eNB to find its location . This is a simple scheme that can be used as fallback even if more advanced scheme are also introduced.
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