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1
Introduction
As part of the objectives of this study item RAN1 and RAN2 should investigate the following:

· Investigate uplink and downlink interference issues and solutions for co-channel deployment of macro and small cells
· identify small cell coverage issues and potential solutions
· identify the uplink interference issues between macro cell and small cell and potential mitigation techniques
· identify the downlink interference issues between macro cell and small cell and potential mitigation techniques
· Investigate uplink and downlink imbalance issues and solutions for co-channel deployment of macro and small cells
· Investigate range expansion techniques with multiflow
· investigate uplink and downlink imbalance effects to uplink and downlink performance due to range expansion and identify potential mitigation techniques 
2
Discussion
We expect that any findings, mainly coming from RAN1 simulations and analysis, could impact RAN2 mobility procedures – namely for idle (and semi-idle) cell selection and reselection, and also CELL_DCH measurements. In the current specification there are several tools already to address interference – namely the parameters provided as part of the neighbour cell list (e.g. CIO), the parameters provided for cell selection and reselection (Qrxlevmin, thresh,x, etc.), and the parameters provided for measurement event evaluation (e.g. reporting range, hysteresis, etc.). 

In particular, the uplink and downlink imbalance may need to be addressed. Figure 1 below briefly illustrates the issue. 
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Figure 1: Link imbalance between macro and pico cell

In order to address the link imbalance issue, it should first be studied what can be done to address this using the existing parameters and methods. For example, the NW may set CIO for a pico cell in the NCL to a level which takes into account not only the potential interference in the DL but also uplink interference, and/or use Qqualmin accordingly. However, this may not address all of the situations. 

For Idle (and semi-idle) mode, it will need to be studied whether the existing cell selection and reselection criteria are fully suitable for cases whereby there are some areas of link imbalance in the network. Cell (re)selection criteria currently considers only the downlink, and may need to be enhanced to take into account uplink signal when determining the best cell for camping – for example by defining criteria which is based in part on Srxlev and part on pathloss in order that the UE camps on a pico cell which may not have the best downlink, but has far stronger uplink. For example, in case of UE initiated calls with the heavy uplink traffic, the strongest uplink cell may be preferred for camping as long as the downlink signalling reception can be satisfied
This may still not be sufficient to provide reliable uplink or downlink, depending on the particular scenario. For example, currently we have a single CIO that can be provided in the neighbour list – for optimisation of particular cases such as SHO or multiflow if may be necessary to provide more flexibility in the measurement event configuration – so that the NW can provide different values depending on the purpose of the measurement event or different values in the neighbour list depending on the UE or cell purpose. 
It may also be desirable to study whether new measurement event trigger conditions are necessary – for example whether taking into account the uplink as well as downlink coverage provides any advantage to the existing trigger conditions based on only uplink or downlink.
In summary, we think that much of the existing tools available may be able to address most of the cases of interference and link imbalance, by correct setting of the parameters by the NW – however some minor extensions may be required in order to allow more flexibility to the NW configuration of measurement events and cell selection/reselection behaviour. 
3
Conclusion
In this paper we have provided a brief evaluation of how existing measurement event and reselection parameters may be used to address interference issues, and suggested some potential extensions that should be investigated:
Proposal 1: If it is shown that the existing mobility parameters are not sufficiently flexible then the first consideration should be small extensions of the existing behaviour in order to limit system impact and complexity. 
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