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1 Introduction
　
In the RAN#62 meeting [1], the following scope has been identified for discussions and decisions.

· Efficient operation with reduced transition time of small cell on/off in single-carrier or multi-carrier operation, with enhanced discovery of small cells

· Can use existing handover, CA activation/deactivation, dual connectivity (if supported) procedures. New L1 procedure for activated Scell operating on/off can further reduce transition time depending on the detailed solutions
· Discovery procedure/signal(s) are needed
· Cells operating a cell on/off may transmit discovery signal(s) supporting at least for cell identification, coarse time/frequency synchronization, intra-/inter- frequency RRM measurement of cells and QCL. (Note that QCL is not always necessary or possible depending on the procedure.)
· This includes support of discovery and measurement enhancement(s) in DL and its usage in related procedures.

In this contribution, we would like to discuss the potential issues of the RRM measurement in the small cell on/off operation.
2 Discussion
2.1  RRM measurement for small cell on/off operation
It has been observed that the reduction of the transition time reduces the interferences among the small cells and significant gains are obtained for the small cell on/off operation [2]. 
However, the small cell on/off transition can impact on the RRM measurement for the UEs in the neighboring active cells in the same cluster. When the transition of the small cell is Off-to-On, the activated small cell starts to transmit PSS/SSS/CRS. These signals can cause interference in the RRM measurements at the UEs in the neighboring on-state small cells because the result of each RSRP/RSRQ measurement is averaged for a certain period with the measurement window. Such interference causes a fluctuation of the measurement results and/or a large RSRP/RSRQ measurement error, which degrade the system performance. Likewise, in the case of On-to-Off, when the active small cell is suddenly switched off, it causes the fluctuation in the RRM measurement. These fluctuations can be significantly large when the small cells are densely deployed and/or the on/off switching is frequent performed.
One possible way to reduce such measurement fluctuations is to coordinate the RRM measurements among the small cells. The small cell cluster head may coordinate the signaling to facilitate the UE RRM measurements in the active-state small cells in the cluster. For the coordination information, for example, the number of on and off cells in the cluster, some indication for the measurement timing can be useful.
Proposal 1:
To minimize the RRM measurement error, some network-assisted RRM measurement mechanism should be supported in the small cell on/off operation.
2.2  RRM measurement for small cell discovery
To provide the efficient small cell on/off operation, it should be beneficial to introduce a discovery signal to reduce the transition time. With the discovery signal, the UE can monitor the off-state small cells and perform the RRM measurement prior to the small cell activation. So far, several discovery signals have been studied and a couple of solutions are proposed for evaluation [2].
For the efficient RRM measurement, the discovery signals should be appropriately designed with the following aspects in mind: 1) achievable detection probability, 2) interference with other small cells 3) measurement time. 
It is considered that a fairly high detection probability is needed, e.g. more than 90%, to have an appropriate operation. This may, however, require a lot of resources, including frequent transmission of the discovery signals. On the other hand, the excessive discovery signals can cause severe interference with the neighboring small cells and significantly degrade the system performance. Thus, the discovery signal should be designed for both the better detection probability and less potential interference with the neighbor small cells. To satisfy this requirement, use of interference cancellation techniques and/or a less frequent, short discovery signal could be helpful. These schemes can provide a high detection probability while reducing the interferences, thus allowing a better system performance.
As discussed in [3], the time needed for the discovery signal measurement should be as short as possible. This is particularly important when the small cells use higher frequency bands in the future, where the UE may monitor three or more inter-frequency bands. The short RRM measurement can be beneficial not only for system performance, but also the UE power consumption. 
Thus, the mechanisms for a short RRM measurement with the discovery signal should be further studied. 
Proposal 2: 
Discovery signal should be designed taking into account the detection probability as well as the interference with the neighbor small cells.

Proposal 3:
The mechanisms for a short RRM measurement with the discovery signal should be further studied.

3. 
Conclusions
In this contribution, we discussed the RRM measurement for the small cell on/off operations.
The following proposals are made: 
Proposal 1:
To minimize the RRM measurement error, some network-assisted RRM measurement mechanism should be supported in the small cell on/off operation.
Proposal 2:
Discovery signal should be designed taking into account the detection probability as well as the interference with the neighbor small cells.

Proposal 3:
The mechanisms for a short RRM measurement with the discovery signal should be further studied.
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