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1
Introduction
In RAN3#74, several papers [4], [5], [6] discussed Rel-10 3G ANR enhancement and its application on CSG cases. However the discussion didn’t reach an agreement on valid scenarios where 3G ANR might be applied. In this paper, we present the use cases of CSG ANR and discuss possible solutions for some problems in CSG ANR deployment.

2
Use cases and justification for CSG ANR

In Rel-10 3G ANR, RNC can configure a specific UE to perform cell detection for neighbouring cells which satisfy defined criteria in the configuration. In turn, this detected cell and its physical information are stored and reported back to the RNC to fill any gaps in neighbour relation list. In order to have comprehensive information of a specific cell, a neighbour RNC could retrieve additional information via Iur from the control RNC. 
The above Rel-10 3G ANR basic procedure is considered also applicable in case of CSG deployment. However, in Rel-10 it was restricted not to report any information related to CSG cells. By lifting such limitation, we consider the following scenarios would take advantage from the deployment of 3G ANR:

1. Inbound Mobility  from Macro cell to CSG cell

CSG cells are typically deployed in an uncoordinated manner. Also, the number of CSG cells within an umbrella Macro cell is supposed to be large enough compared to the size of the neighbour list in Macro cell. Therefore there is a need that NCL in Macro cell is kept up-to-date with the current set of PSCs used in its neighbouring cells and strongest CSG cells as mobility candidate.

The reverse direction (i.e. outbound mobility) is deemed as not essential due to nature of Macro cell deployed as an umbrella for CSG cells. 
2. Mobility between CSG cells 

3G ANR relies on the UE capability to detect missing neighbouring cell. This capability can further enhance neighbouring cell detection via static radio environment measurement in HNB due to wide range of measurement provided by UE’s mobility. Especially in corporate network environments, constructions may shield HNBs in a way that potential neighbours are not visible by HNBs themselves in network-listening-mode. Also it may not be the best option to rely only on manual neighbour cell configuration, which is costly and sometimes defective, given that an easy and existing automated feature has been around.

In addition, further usage for resolving PSC conflict between CSG cells might be considered.    

Proposal 1: There are obvious advantages for deploying 3G ANR in CSG cells. Therefore work on specification in both RAN2 and RAN3 should be considered.
3
Potential problems on CSG ANR

As discussed in Sec 2 already, 3G ANR bears the possibility to aid the operation of CSG networks as well, however, RAN2 work would be necessary to clarify the possibility to allow a UE to collect and report log entries for CSG as well. An LS should be sent to RAN2 in order to clarify feasibility.

Looking at the Rel-10 possibility to interconnect HNBs via Iurh and at plans for Rel-11 interconnect the HNB-GW with macro RNCs via Iur, offers the possibility to investigate the feasibility of allowing CSG related ANR log entries to be propagated between not directly connected femto nodes as well. 

For exchanging CSG related ANR log entries between femto nodes where the receiving HNB and base HNB is within HNB-GW, HNBAP signalling should be utilised. This is due to the fact that for those cases where neighbouring HNBs are not yet known to each other, Iurh connectivity cannot be assumed.

Consider the following signalling scheme:
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1.
The UE collects ANR data at HNB-1. (HNB-1 is referred as Base HNB)
2.
The UE reports neighbours to HNB-r. (HNB-r is referred as Receiving HNB)
3.
In this case, HNB-r is assumed to be generally not Iurh connected to HNB-1, hence it provides the ANR report to the HNB-GW, indicating the base HNB, for which the report is meant for.

4.
The HNB-GW forwards the report to HNB-1.

Note: 
If Base HNB and Receiving HNB are under the same HNB-GW, the GW is always able to relay the ANR reports to the proper (base) HNB.

2a.
If the UE reports CSG related ANR data to a macro RNC, which is Iur connected to the GW (Iur connectivity between RNC and HNB-GW is under discussion for Rel-11), 

3a.
the macro RNC may simply trigger the existing RNSAP: Direct Information Transfer procedure, 

4a.
which the HNB-GW is able to relay to the proper HNB.

Proposal 2: RAN3 to discuss potential problem for forwarding log ANR within and towards CSG cells, and agree to some baseline of behaviour. 
3
Conclusion
It is proposed that RAN WG3 discuss the issues raised in this submission and the related proposals:

Proposal 1: There are obvious advantages for deploying 3G ANR in CSG cells. Therefore work on specification in both RAN2 and RAN3 should be considered.

Proposal 2: RAN3 to discuss potential problem for forwarding log ANR within and towards CSG cells, and agree to some baseline of behaviour. 
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