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1
Introduction

At the last RAN3 meeting, contribution [1] was presented where the justification, use cases and a selection of possible solutions was introduced, in this paper we look further into the mechanisms required for CSG ANR and other improvements for ANR in UMTS.
2 Discussion
Hybrid & open HNB cells

The Rel-10 ANR feature allows a UE to report hybrid and open cells which are missing from the Neighbour Cell List (NCL). However if the UE reports the ANR log to a macro RNC there is currently no automatic mechanism for the macro network to forward this report to the HNB network.  Similarly if a UE reports the ANR log to a hybrid or open cell, the hybrid/open cell has no automatic means to forward this report to macro RNCs where this information may be needed, nor is there a means to request an RNC to provide further information to the hybrid or open cell. 
The current specified interaction in Rel-10 relies on using the Iur interface in order to transport the ANR log between RNCs. However there is no similar interface defined in Rel-10 between the macro & HNB networks, so one solution would be to forward the ANR log through OAM. This would require that the macro & HNB OAM systems are integrated, or at least have an interface defined between them, which may be difficult to achieve.
A solution could be to extend the Iur interface between the RNC and the HNB subsystem, as proposed in [3]. Whilst this reuses the Rel-10 solution, it would imply that each RNC would have to establish an Iur interface to each HNB subsystem. Since a UE could in theory roam a fair distance before reporting an ANR log to the network, this would imply that Iur interfaces may be needed between macro RNCs and various HNB subsystems, regardless of whether they actually neighbour each other.
Observation 1: In order to pass ANR log (INFORMATION TRANSFER) between RNCs and HNBs additional interfaces (e.g. Iur, inter-OAM) are required.

CSG cells

CSG cells are not included in ANR for Rel-10. However it has been proposed in the Work Item[4] they are included for Rel-11, so consideration needs to be given to how ANR reports for CSG cells are handled. One method for consideration in order to avoid the constraints and limitations mentioned above for open/hybrid cells would be to allow a UE that supports ANR for CSG cells, to only report the associated 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 receives an indication to perform ANR logging from a specific CSG cell it could remember the identity of that 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.
In addition it may be useful to apply the same solution to hybrid cells when the UE is a member of the hybrid cell (since member UEs are likely to be frequent visitors). 

Also, in [2] it was highlighted that there may need to be a mechanism to allow an ANR report to traverse a couple of RNCs. This could also be resolved by the UE reporting back to the small RNC that configured the UE for ANR, as presumably this small RNC only wishes to check for any missing neighbours or prioritising its own NCL.
Proposal 1: A UE that supports ANR reporting for CSG cells, or Hybrid cells when it is a member can report the ANR log back to the originating cell from which the UE received the ANR configuration.
3
Conclusion
It is proposed that RAN3 discuss the issues raised to allow an automated system of configuring neighbours for hybrid and open cells, and additionally for CSG cells (and possibly small RNCs) whether the ANR log configuration should be enhanced to enable a UE to report back to the configuring cell. 
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