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1   Introduction
The small cell detection for inter-frequency scenario is being discussed in RAN2, and many candidate solutions have been proposed now[1]. With respect to how to trigger the measurement for neighbour cells, we think the candidate solutions can be summarized into two categories: background measurement scheme and position based trigger scheme. In this paper, we first make a comparation between these two schemes. We think the background measurement scheme is much easier to implement and should be adopted. For performing the background measurement, the UE has to know the small cell existence beforehand, so we analyse the small cell existence indication issue afterwards and propose to indicate this information in the measurement object configuration.
2   Discussion 
2.1   Measurement trigger scheme
In the current homogeneous network, the UE will trigger the measurement for neighbor cells only when the serving cell’s RSRP meets the s-measure criteria, which is designed for power efficiency. However, this mechanism will introduce the cell detection problem in HetNet, for that the UE cannot trigger the measurement in the center of the macro cell under the s-measure criteria, even though the UE is close to a pico cell which is deployed inside the macro cell. We think the focus of the small cell detection issue is how to trigger the measurement for small cells deployed inside the macro cell.  
Many candidate solutions have been proposed now [1], but with respect to the measurement trigger issue, we think the solutions can be summarized into two categories: background measurement scheme and position based trigger scheme. In the following we make a comparison between them.  
· Background measurement scheme

In this scheme, the UE performs the measurement for the small cells continuously, where the current s-measure criteria will not work. The main advantage of this solution is easy to implement. However, the UE power consumption will be considerable. Some companies proposed to use a longer measurement period, which we think will be an effective way to improve the power consumption under the relaxed measurement requirement.   
· Position based trigger scheme
Both network and UE based proximity detection schemes have been proposed. 
For the macro-eNB based scheme, we cannot understand how the macro-eNB can evaluate the UE’s position without the UE’s measurement report. In our understanding, the initial start of the small cell detection issue is that the UE cannot trigger the measurement for the neighbour cells in the cell center area under the s-measure restriction, if it can trigger the measurement and send the measurement report, the small cell has already been detected, and the macro eNB can evaluate the distance between the UE and the pico cell from the measurement report directly, e.g., the pico cell’s RSRP is bigger when the UE is closer to it. We think if the precondition of this solution is that the UE can trigger the measurement for neighbour cells and report the measurement results, it cannot resolve the focused measurement trigger problem.  
For the pico-eNB based scheme, the pico-eNB detects the uplink signals (RACH preamble/SRS/DMRS) from macro-UE to evaluate the distance between them. In this solution, first the macro-eNB determines the potential macro-UEs which may interfere with the pico-eNB, and then inform the UEs’ uplink signal configuration to the pico-eNB, after that the pico-eNB detects the concerned uplink signals and feedback the related information to macro-eNB if necessary.  We think this solution is too complicated, and the X2 interface needs to be modified to carry a lot of additional information. Furthermore, this solution is not compatible for the small relay cell, where the X2 signalling is carried on the radio resource limited Un interface.  
For the UE based scheme, it is similar with the ASF function for CSG cell discovery. The UE has to support the positioning function, and then evaluate its own position continuously, which we think cannot save more power than the background measurement scheme, furthermore the requirement on positioning function is not backward compatible.  

Comparing the above schemes, we think the background measurement scheme is much easier to implement, which we think is more promising and should be adopted for small cell detection. 
Proposal 1: The background measurement scheme should be adopted for small cell detection.
2.2    Small cell existence indication
The UE has to know the small cell existence before starting the background measurement. Some companies have proposed the solutions, e.g., the eNB indicate the small cell existence in the measurement reporting configuration, or the eNB broadcasts this indication. 

Concerning the first solution, there may be the scenario where more than one measurement objects are linked to the same reporting configuration. For example, an intra-frequency measurement object and an inter-frequency measurement object are linked to one reporting configuration at the same time, as shown in the following figure. However, the small cell may exist only on the inter-frequency. In this scenario, the UE will misunderstand that the small cells exist on both frequencies, so it will not only perform the background measurement on inter-frequency, but also on intra-frequency, which is unnecessary and more power will be wasted.
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Figure 1. Measurement configuration

Concerning the broadcasting solution, the eNB should indicate the frequencies where the small cells exist through system information. A frequency list will be added to the system information message, which will cost a big signalling load. 
Here we propose that the small cell existence is indicated in the measurement object configuration. We know that each measurement object relates to a carrier frequency (ARFCN-ValueEUTRA), so if the small cells work on some specific frequencies, then the eNB can use 1 bit to indicate the small cell existence in each corresponding measurement object. After that, the UE can perform the background measurement on the indicated frequencies. We think this solution is more accurate and signalling efficient. 
Proposal 2: Network should indicate the small cell existence in the measurement object configuration. 
3   Conclusion
With respect to the measurement trigger in small cell detection issue, we summarize the candidate solutions into two categories: background measurement scheme and position based trigger scheme. We think both schemes are not power efficient but the first one is much easier to implement. Afterwards we give the proposal on small cell existence indication, we think it is more rational to indicate this information in the measurement object configuration. 
Proposal 1: The background measurement scheme should be adopted for small cell detection.
Proposal 2: Network should indicate the small cell existence in the measurement object configuration. 
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