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Discussion
1
Introduction

In RANP#58, the small cell enhancement SI was revised to investigate scenarios and requirements. It is needed to study potential technologies of physical-layer aspects for small cell enhancements based on these scenarios and requirements. 
In this contribution, we focus on mechanisms for interference avoidance and coordination among small cells adapting to varying traffic and the need for enhanced interference measurements.
2
General design considerations
As it is stated in TR36.932, small cell enhancement should target both with and without macro coverage, both outdoor and indoor small cell deployments and both ideal and non-ideal backhaul. Both sparse and dense small cell deployments should be considered. The interference of eNB-to-eNB and UE-to-UE interference may be serious in some scenarios (e.g. dense deployments or hotspot with macro coverage). It is necessary to study on the interference mitigation in small cell deployments. 
3.     Interference avoidance
Generally, interference mitigation methods can be based on frequency partitioning, time partitioning, spatial partitioning, or advanced receiver. To ensure good performance in small cells deployments, following interference control schemes are considered for both control and data channels.
Dynamic on/off switching of small cells
A centralized controller which could be macro node or LPN is responsible for dynamic on/off switching of small cells. The selection of the central node and the criterions for switching on/off the small cell are decided by implementation, for example, switching off may based on the total UL/DL data buffer of eNB, and/or the interference report from neighbouring nodes, and switching on is triggered if the neighbouring cell load is higher than some thresholds.
When the small cell is switched off, no data transmission, but it can communicate with centralized controller, and exchange measurement information between cells, UE can also perform RRM measurements for the controller to trigger switching on. 
To assist the selection of the centralized controller and on/off triggering, the inter-cell interference level and the cell load information needed to be measured and exchanged between cells.
PSS/SSS/CRS elimination

When deployment small cells, adopting synchronized NCT to eliminate PSS/SSS/CRS in the small cells, it can reduce the interference in case of CA.
Coordination between small cells 

Forming the cells into clusters based on some metrics, such as geographical position, coupling loss and/or interference level. The cells belong to the same cluster coordinate the transmission , resource allocation and transmit power adjustment based on QoS or traffic load or the cell load, In this way, the interference within the cell cluster could be mitigated.
In order to form the cell clusters and coordinate the transmission, the measurement for received interference level or the coupling loss need to perform and signal among cells.
Reuse eICIC/FeICIC schemes

For Rel-10/11 eICIC/FeICIC , in the HetNet deployment, the interference mitigation has been studied, we can also reuse the interference mitigation schemes from eICIC/FeICIC for small cell deployments, such as ABS, restricted RLM/RRM measurements ,etc..
4. Conclusions and Recommendations
According to the general analysis above, we have several proposals for interference avoidance, but not limited to the followings:
Proposal 1:

It is suggested to support sufficient measurement information exchange between macro cells and small cells or among small cells for the purpose of interference mitigation. Need to specify further.

Proposal 2: 

Performing dynamic on/off switching of small cells for the purpose of interference mitigation and energy saving.

Proposal 3:
No transmission of PSS/SSS/CRS in suitable deployments to mitigate the control channel interference.

Proposal 4: 
Coordination the transmission and resource to mitigate the data channel interference
Proposal 5: 
Reuse the interference mitigation schemes from eICIC/FeICIC for small cell deployments, such as ABS, restricted RLM/RRM measurements, etc…
Proposal 6:

Avoid interference when deployment via site separation or inter-frequency, it is recommended to analyze further of the site separation distance.
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