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1          Introduction

For UMTS ANR three methods are currently proposed:
1. Measurements/reporting in cell-DCH [1]

2. Reselection reporting of missing neighbour [2]

3. Measurements in Idle [3]

This document describes some potential scenarios which could give issues with the approach proposed in [2] and where possible suggests how such issues could be managed..
2         Discussion
2.1 Scenario A. Cell 1 & Cell 2 separated by a river.
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Setup: A UE is configured for ANR in cell C1. Cell C2 is not a monitored neighbour of C1 (therefore cell C2 is not in the neighbour list of cell C1).
Procedure with reselection ANR: Cell C2 is chosen for detected set reselection by the UE.
But the UE is actually in an overshooting area of cell C2. For instance over a river, thereby C1 and C2 are on different banks of the river.

If the UE reselects to C2 and enters into cell_DCH state, then there is a risk that all declared neighbours of cell C2 are 'out of reach' of the UE and so no handover is possible and the UE may therefore experience a call drop.
As suggested by [2] there is the possibility of broadcasting an indication on whether the cell is allowed for detected set reselection. So whilst it may seem reasonable for cell C2 to broadcast this indication, it may also not make sense, because cell C2 could have neighbours of other frequencies/RATs which it may need to discover.
2.2 Scenario B. Cell 1, Cell 2 unidirectional neighbours





Cell 1 is on Freq 1, cell 2 is on Freq 2. For handover purposes cell 1 is a monitored set neighbour of cell 2. But cell 2 is not in the monitored set of cell1. Such a scenario could occur if operators use particular frequencies for offload when another frequency is congested.

If we configure a UE in cell 1 for reselection ANR, and the UE detects cell 2, it will reselect to cell 2 and report a missing neighbour (cell1). The RNC will then discard this information, once it has been determined that it doesn’t need to update neighbour relations.
So the RNC & UE perform unnecessary extra functions because the UE detects Cell 2. However Cell2 needs to broadcast that it is available for detected reselection, otherwise it could potentially miss real ‘missing’ neighbour indications.

2.3 Analysis

We consider that both above scenarios would give issues with the reselection ANR approach, but do not believe that these would be a problem for the cell-DCH measurements ANR. 

The cell-DCH ANR approach [1] doesn’t rely on the UE to actually determine whether it is a real neighbour or not, and especially in the case of scenario A this has the potential to lead to future dropped calls when the UE selects cell 2, but is unable to see any other neighbours of cell2.

In order for the reselection ANR approach to be adapted to cope with the above scenarios we consider that on configuring reselection ANR the UE could be provided with a blacklist of cells or frequencies not to reselect to, as proposed in [4] . This blacklist would have to be for all the cells in the monitored set of cell 1. And it is not clear how such a blacklist can be configured, when UE moves between cell1, cell2, cell3 which is discussed in the following scenario.

2.4 Scenario C, cell1, cell2, cell3, cell 4.




Cell 1 is a bidirectional neighbour of cell2, cell 3 is not a neighbour of cell 2. All cells are available for detected reselection.

If we configure UE in cell 1 for reselection ANR, with a blacklist of cells only associated with cell1, UE does normal reselection to cell2, then detects cell3 is a missing neighbour of cell2 and does detected reselection to cell3. 

If cell 2 and 3 were actually divided by a river and cell 3 overshoots into cell2 (as in scenario A) then it is not clear how a blacklist associated with cell 1 (where the initial configuration was done) could be used. Unless the blacklist is for all monitored cells of cell1, so as cell2 is neighbour of cell1, then a backlist of cell2 would include cell3.

But if we extend the scenario to cell4, where cell 1 and 2 are neighbours and cell 2 and cell 3 are neighbours, but cell 3 and cell4 are divided by a river (scenario A) then it is unclear how to configure the blacklist so that the UE doesn’t perform detected set reselection into cell4. (As the network wouldn’t have been able to provide information on cell4 to the UE configured in cell1).
This scenario could be handled by each cell broadcasting a list of ANR blacklisted cells. We believe this information would be available in the RNC, but also consider that there may be further discussion required on determining which SIB to use.

2.5 Scenario D, CSG cells.




One final scenario we consider is associated with CSG cells.
A UE is configured for reselection of ‘missing’ cell in cell C1. The UE has a CSG whitelist containing CSG3.
Cell C2 is a missing neighbour of cell C1. 

If the CSG cells were in the vicinity of the macro cell and UE is configured for detected reselection ANR [2], then given that CSG reselection is a UE autonomous behaviour, the network would be unable to know whether the UE will find a ‘missing’ macro neighbour and hence reselect to that macro cell or would instead perform normal reselection to a CSG cell. Even though the network is likely to be able to control the detected set reselection, the UE autonomous reselection procedure for CSG cells is outside the network knowledge and control.
This issue only exists when the UE is CSG capable and is configured for ANR detected cell reselection, which may mean the UE never actually reports a missing neighbour, as it is biasing reselection towards a CSG cell.
3
Conclusion
It is proposed that RAN2 take into account the scenarios described above when deciding on which approach to adopt for UMTS ANR.
References

1. R2-104298
More Considerations of Agreements for ANRF solution
ZTE


2. R2-104526
ANR Measurements and Triggering      Nokia Corporation, Nokia Siemens Networks

3. R2-104357
Comparision on UTRAN ANR solutions
Huawei


4. Report on [71#54] UMTS: SON ANR – Discussion non CELL_DCH
Nokia
5. R2-104392 Consideration on the restriction of UTRA-ANR  NTT DOCOMO, INC
Cell 1





Cell 2





Cell 3





Cell 2, F2





Cell 4





Cell 1, F1





Cell 1





Cell 2





Cell 3





Cell 4





Cell C2





Cell C1





� EMBED Unknown  ���





CSG3








_1347435695.vsd

