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1
Introduction

In the new agreed work Item [1] it is proposed that in a first evaluation phase the objectives and use cases will be investigated to assess their applicability and benefit. In this paper we consider the extensions to existing ANR mechanisms, which includes:
Allowing ANR for CSG cells and other improvements for ANR in UMTS.
In addition this discussion paper provides the justification, use cases and how such improvements could be realised. This paper is presented in RAN2 and RAN3, as some aspects cover both RAN groups.
2
Discussion
2.1 Use cases
In UTRAN, the Automatic Neighbour Relation (ANR) feature was concluded in Rel-10 without the support of CSG cells. Which means an ANR log from the UE will not contain CSG cells either as source or detected cells.
If it is viewed by RAN3 to be desirable to enable the introduction of automated solutions to also allow CSG cells to automatically manage their neighbour relations, then it needs to be further discussed which use cases this would apply to.
As a reminder the currently supported scenarios for Rel-10 in RAN2, i.e what type of cells the UE will report in a ANR log are:

	Source Cell
	Detected cell

	
	macro
	closed
	hybrid
	open

	macro
	supported
	-
	supported
	supported

	closed
	-
	-
	-
	-

	hybrid
	supported
	-
	supported
	supported

	open
	supported
	-
	supported
	supported


So the scenarios to be considered in Rel-11 would cover combinations of source or target cell being a Closed cell, in order to fill in the missing scenarios in the above table.

2.2 Justification
An HNB is expected to have a radio environment measurement capability for detection of UTRAN and GSM cell information. But a UE has more scope to detect missing neighbours in certain circumstances, for instance if the UE is on the edge of HNB coverage, or is on another side of the building from the HNB in a room with a window outdoors. In either case it is possible that the HNB cannot detect that cell, but the UE can.
Supporting an ANR mechanism for CSG cells is also likely to be even more important than for macro cells, since CSG cells are typically deployed in an un-coordinated manner, hence whilst the mobile operator may be able to configure a list of neighbours on a particular CSG cell , this list is likely to be inconsistent with reality as the user is free to move the CSG cell within the authorised location, e.g. from one room to another, which can alter which cells then become neighbours of the relocated CSG cell.   
In addition to using neighbour cell lists to determine handover targets, a CSG cell can utilise ANR logs to configure it’s own Primary Scrambling Code (PSC). Automatic configuration of a CSG cell’s PSC is an important feature and hence the more information that a CSG cell has on it’s neighbouring cells, the better it can resolve which PSC it should use to avoid clashes with those neighbours. 

Proposal 1: There are significant benefits to investigating ANR for CSG and therefore it should be included in the SON Work Item.
2.3  Example solutions
One solution would be to expand the current Rel-10 mechanism to cover the scenario when a CSG cell configures an ANR log on a UE and that log is subsequently reported to a macro RNC. However since there is no interface defined between the macro RNC and the initiating CSG cell, a method would have to be introduced to allow the macro RNC to provide the log back to the triggering CSG cell. 
The existing specified interaction in Rel-10 relies on using the Iur interface in order to transport the ANR log between RNC. One solution is to extend this mechanism between the RNC and the HNB subsystem.

Another solution for the CSG cell scenario can be to transfer the log by means of OAM systems . 
A third method for consideration could be to have the UE to only report the ANR log back to the source CSG cell, rather than to any cell that it subsequently attaches to (as per the Rel-10 solution for the macro network).  Therefore when the UE would receive an indication to perform ANR logging from a specific CSG cell it could remember the identity of the triggering CSG cell, and when the ANR log is complete it could only send it to the network when re-attaching to that specific CSG cell.  As this is a closed cell it is very likely that it is therefore a CSG cell that is frequently visited by the UE, e.g. the UE’s home femtocell. 
Proposal 2: Several solutions are feasible and can be compared for the retrieval of the ANR log in the CSG ANR scenario. 
3
Conclusion
It is proposed that RAN groups discuss the issues raised in this submission and the related observations/proposals:
Proposal 1: There are significant benefits to investigating ANR for CSG and therefore it should be included in the SON Work Item.
Proposal 2: Several solutions are feasible and can be compared for the retrieval of the ANR log in the CSG ANR scenario
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