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1 Introduction
UE battery consumption for measurement and cell identification is always a concern, especially for small cell networks where coverage may be spotty. One of the objectives in small cell enhancement is to identify the feasible scenarios for the need of measurement and cell identification enhancements [1][2]. In this paper, we share our view on it. 
2 Discussion
2.1 Enhancements in RRC connected mode
In the RRC connected mode, UE should perform measurements for mobility and radio link monitoring purposes. Measurement and cell identification enhancement for RRC connected mode have been  studied in HetNet mobility enhancement study item and the possible solutions are captured in TR 36.839 [3]. It is believed that the basic problem of finding a good trade-off between battery consumption and detection and measurement performance is the same as in the HetNet mobility SI/WI. 

However, there are scenario assumption differences between small cell and HetNet mobility SI/WI, which are also analyzed in [4]. The measurement enhancements determined in the HetNet mobility WID should be evaluated for applicability in the additional small cell scenarios. 
Proposal 1: The applicability of measurement enhancements determined in the TR 36.839 should be evaluated in the context of the small cell scenarios. It should be discussed when this can be done, to minimize overlapping work.
Dual connectivity is one of the important features to be evaluated in this SID. In the case that different frequency bands are assigned to macro layer and small cell layer, two possible scenarios are listed as follows. 
1. carrier aggregation between macro cell and small cell: a UE can simultaneously communicate with carriers in macro layer and small cell layer.    
2. carrier switching between macro cell and small cell: a UE maintains connectivity with carriers in both macro layer and small cell layer, but can only communicate with one layer at a time. 
Observation: carrier aggregation and carrier switching are two feasible ways for dual connectivity in the case of non-co-channel deployment.  
Since carrier aggregation and carrier switching between macro cell and small cell controlled by different base-stations are new application scenarios, the measurement requirements for cell addition / modification / release and mobility of these two scenarios should be studied. For example, in the case of carrier switching, to obtain the benefit of traffic loading between different frequencies, UE may perform RF switching and communicate with the network with different frequencies separately in different intervals. Different from measurement for carrier aggregation, UE would perform measurements for both RRM and CQI reporting on both frequencies in the corresponding intervals discontinuously. The current RRM measurement may not be applicable for carrier switching cases.
In addition, in both scenarios, which carrier can be used as timing reference and pathloss reference also needs to be considered. During UE mobility control, which frequency can be used as the serving cell for measurement comparison with other neighbour cells for the purpose of handover execution also needs to be considered. Furthermore, whether cell activation/deactivation should be supported in these two scenarios and the measurement requirements in each state should also be considered. 
Proposal 2: The measurement requirements for mobility of inter-eNB carrier aggregation and in particular carrier switching should be studied.  
We expect that the need for radio link monitoring and its measurements for both of the dual layers need to be discussed. Such discussions should probably take place when it becomes clear which variants of dual layer connectivity will be supported. 
Proposal 3: The measurement requirements for Radio Link monitoring for each of the dual layers should be studied, when it becomes clear which variants of dual layer connectivity will be supported.
2.2 Enhancements in RRC idle mode
Small cells may be deployed in different frequency layers as macro cell. In a small cell network, from the traffic offloading perspective, the small cell layer is supposedly to be prioritized so that when traffic is coming, UE can be ready to get connection to the small cell for the data transmission if the UE is under small cell coverage. 
However, the measurement load would be increased due to additional measurements on small cell layers.   Besides, due to the smaller cell size, the frequent cell reselection would happen, which means idle mode UE should frequently read the system information from the selected cells to be ready to perform RRC connection. These behaviours are power consumptive.  

A theoretical possibility could be that the UE uses only the macro layer for Idle mode, however such solution would not satisfy all small cell deployment scenarios, e.g. without macro coverage. Also, if small cell layer would not be prioritized, the UE can’t turn into RRC connected mode through the small cell layer, where traffic offloading to the small cell can’t be performed directly.
The trade off between measurement power consumption and small cell identification should be evaluated in RAN2.   

Proposal 4: Trade of between the measurement power consumption and small cell selection in idle mode should be evaluated.
3 Conclusions

The measurement and cell identification enhancements in small cell are evaluated. To support the small cell operations with dual connectivity and to reduce the measurement power consumption in the idle mode, the proposals are summarized as follows.

Proposal 1: The applicability of measurement enhancements determined in the TR 36.839 should be evaluated in the context of the small cell scenarios. It should be discussed when this can be done, to minimize overlapping work.

Proposal 2: The measurement requirements for mobility of inter-eNB carrier aggregation and in particular carrier switching should be studied.
Proposal 3: The measurement requirements for Radio Link monitoring for each of the dual layers should be studied, when it becomes clear which variants of dual layer connectivity will be supported 
Proposal 4: Trade of between the measurement power consumption and small cell selection in idle mode should be evaluated.
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