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1
Introduction
One issue being addressed as part of the study on UMTS Heterogeneous Networks [1] is how to extend the neighbour cell list in case of LPN cells being deployed, particularly if done on a large scale. In this paper we briefly summarise one way to address that.
2
Discussion
The study includes the following objectives: 

· Investigate mobility issues, performance impacts and possible optimizations for both co-channel and dedicated frequency deployments of macro and small cells
· investigate the mobility issues of mass small cell deployment(e.g. UE measurement requirements, limited neighbour cell list size, PSC confusion) and possible solutions
· The study shall include considerations to minimize the impact on physical layer and legacy terminals
In RAN2#81 the issue of PSC confusion was discussed, and it was noted that the deployment of LPN cells may not have the same type of issue as CSG deployment, but rather that the current size of the neighbour list may be an issue. However, some vendors insist that PSC confusion might be an issue in case of mass deployment of LPN cells.
Of course it is possible to extend signalling however as we see the main factor to consider are the performance aspects, so any potential extension needs to be evaluated by RAN4 before we can conclude. 

We may need to look at alternatives that do not change the maximum number of cells/frequencies that the UE is required to monitor – or at least look at alternatives that allow the UE to meet the legacy requirements without needing to relax those. 
One of the major objectives of this study should be to ensure that the existing performance requirements are not affected by any HetNet specific optimisation. 

Proposal 1: Any NCL extension affecting the performance requirements should preferably be avoided, and RAN4 should be consulted as soon as possible regarding feasibility of changing the requirements.
Alternative approaches we could look to for Idle mode may involve some prioritisation of cells/layers to measure – along the same lines as has been agreed in Rel-11 to support EUTRA measurements in CELL_FACH. 

For connected mode, rather than neighbour list extension, we may look at using measurement event specific cell lists. That would be a list of cells which apply to some measurement events (e.g. the current NCL in CELL_INFO_LIST containing macro cells), and another list of cells which apply for other measurement events (e.g. an extension to CELL_INFO_LIST containing PLN cells). 

We could then look at ways to make sure that UE never has to measure more cells than is currently required, for example by triggering the measurements in different ways or based on different criteria. Typically we would expect that the criteria for measurement of pico cells would anyway need to differ from the usual macro cell criteria – for example measurements may need to be triggered earlier based on a higher Sintrasearch in order to achieve a faster RL addition or HHO. LPN measurements may be triggered using cell discovery mechanisms introduced in Rel-12, while other measurements would be triggered in the traditional coverage based manner. 

To avoid handover to LPN cells at higher speeds, we could expect a longer TTT, higher threshold or hysteresis to ensure the UE is remaining under the coverage of the LPN cell for long enough that handover does not fail, and we do not need to imediately hand out of the cell. 

Such consideration would then allow more cells to be measured overall, but without requiring any performance requirement updates since the UE at any one point in time would not be required to measure more cells than is currently required. 

Allowing different cell lists to be configured depending on the measurement event would also allow optimisation of parameters such as CIO according to the scenario, and be tuned in such a way to avoid handing over to PLN cells at high UE speeds.

Proposal 2: The possibility to use measurement event specific neighbour cell lists should be studied as a potential solution. 
3
Conclusion
In this paper we have provided a brief evaluation of the issues around NCL extension and make the following proposals:
Proposal 1: Any NCL extension affecting the performance requirements should preferably be avoided, and RAN4 should be consulted as soon as possible regarding feasibility of changing the requirements.
Proposal 2: The possibility to use measurement event specific neighbour cell lists should be included as a potential solution in the TR.
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