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Discussion
1. Introduction

In RANP#58, the small cell enhancements 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. Interference avoidance 
Generally, interference mitigation can be performed based on frequency partitioning, time partitioning, spatial partitioning, or by advanced UE receiver. To guarantee the performance in small cells deployments, the following interference avoidance schemes are considered for both control and data channels.
Dynamic on/off switching of small cells
A centralized controller, which could be the macro node or one of the LPNs within the clusters, is responsible for dynamic switching on/off small cells. The details of selecting the central controller and the criterions for switching on/off the small cell could be implementation specified, for example, switching on/off based on the total UL/DL data buffer of eNB, and/or the interference report from neighbouring nodes.
Furthermore, there could be two alternatives for switched-off small cells operations.

Alt.1 No transmission of PDSCH/PUSCH, while CRS and X2 interference are remained. In this case, the UE can still perform RRM measurements and the cells can exchange coordination signals via X2 interference; 
Alt.2 No transmission for any channels or signals, and it can only be switched on by O&M. In this case, the flexibility of the dynamic switching lost.
Obviously, to determine on/off switching, the inter-cell interference level and the traffic loading information needed to be measured and exchanged between cells.
Dynamic on/off switching of small cell is effective for avoiding interference for both control channel and data channel, and for energy saving, it is more suitable for hotspot deployment in which the traffic is fluctuating sharply. However, it may also bring interference fluctuations, which cause server problems in the link quality measurements, e.g., non-accurate CQI feedback, etc. .
Proposal 1: The performance of dynamically switch on/off small cells in the real traffic should be evaluated first. The mechanism of how small cells work after being switched off should be clarified.  
Carrier selection/re-selection 

Like carrier based ICIC (CB-ICIC), in which there may be several carriers available, choose the cell carrier frequency in different phases to reduce the interference level in the network, for example:
The traffic can be off load from a interference limited cell to another cell that suffers less interference, so the link quality can be improved and load balance can be realized;  
Furthermore, when switch small cells on, it should choose some reasonable carriers which may cause less interference to the on-working carriers of other cells.
As a summary, carrier selection/re-selection can reduce interference for both control channels and data channels. Moreover, there is no tight synchronization requirement between cells.

Proposal 2: 
Carrier selection/re-selection can be used in multi-carrier deployments to benefit the inter-cell interference coordination as well as load balance. 

PSS/SSS/CRS elimination

Adopting a synchronized NCT to preclude PSS/SSS/CRS/PDCCH/PBCH in the small cell deployments, it can reduce the interference that is derived from those channels/signals in the CA deployment.
On the other hand, as discussed in RAN2 currently, by adopting the mechanism of dual connectivity, e.g., separation C-plane and U-plane, the interference of above mentioned control elements can also be reduced.

Proposal 3: It is suggested to adopt synchronized NCT or dual connections to reduce the interference of common channels like PSS/SSS/CRS/PDCCH/PBCH.
Reuse eICIC/FeICIC schemes

For Rel-10/11 eICIC/FeICIC , in the HetNet deployment, the interference mitigation has been studied, similar ICIC mechanism as eICIC/FeICIC can be reused for the interference mitigation schemes in small cell deployments, such as ABS, restricted RLM/RRM measurements ,etc..
In order to mitigated the inter-cell interference which is rather server to the cell edge UE, time/frequency resource can be reserved to separate the resource used by cell edge UE between cells(both among small cells or between small cells and macro cell), in this way the interference caused by cell edge users can be reduced. 

However, the loss of spectra efficiency should be considered, for example, the reserved resource may be adjusted dynamically or semi-persistently according to user distribution and traffic loading. 
Proposal 4:eICIC/FeICIC can be reused to coordinate the inter-cell interference, but the performance need to be further evaluated.
3. Conclusions and Recommendations
As interference avoidance mechanisms are closely related to the deployments, we need to consider the methods specifically. According to the general analysis above, several interference avoidance methods are proposed for evaluation, but not limited to the followings:
Proposal 1: 
The performance of dynamically switch on/off small cells in the real traffic should be evaluated first. The mechanism of how small cell work after being switched off should be clarified.  

Proposal 2: 

Carrier selection/re-selection can be used in multi-carrier deployments to benefit the inter-cell interference coordination as well as load balance. 

Proposal 3:
It is suggested to adopt synchronized NCT or dual connections to reduce the interference of common channels like PSS/SSS/CRS/PDCCH/PBCH.

Proposal 4:
eICIC/FeICIC can be reused to coordinate the inter-cell interference, but the performance need to be further evaluated.
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