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1. Introduction

In the SID of small cell enhancements (SCE), the following is described as a scope of SCE study:
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Even though efficient discovery of small cells is the target of this WI, the requirement (i.e. what extent the cell search and RRM measurement accuracy should be enhanced) of small cell discovery has not been clarified yet. In this contribution, we share our preliminary simulation results to confirm the PCI detection ability by PSS/SSS under the assumption of a SCE scenario. 
2. Simulation Assumptions
We use SCE scenario 2a for the evaluation, but 100% outdoor UEs are assumed as a preliminary study. Table 1 shows the detail of assumptions in this study, i.e. all the UEs are assumed to be connected to 2GHz macro cells, and try to discover 3.5GHz small cells by using inter-frequency measurement. The evaluation target is to detect PCIs (i.e. PSS and SSS sequences) of small cells with 3.5GHz by using inter-frequency measurement. Note that RSRP/RSSI measurement is NOT the scope of this evaluation.
Table 1 Simulation assumptions

	
	

	SCE scenario 
	2a w/ 100% outdoor UEs

	Number of small cell clusters per macro area
	1

	Number of small cells per cluster
	4

	Number of Ues per macro area
	30

	Carrier frequency
	2GHz for macro cells, 3.5 GHz for small cells

	Antenna Configuration
	2x2 ULA w/ 10 lambda spacing

	Measurement Gap Repetition Period (MGRP)
	40 ms

	Synchronization among small cells
	synchronized

	frequency offset 
	0.25ppm for eNB and 0.1ppm for UE


3. Simulation Results
The UE and eNB layout is shown in Fig 1 for the reference. The simulation result is demonstrated as P.D.F and C.D.F of the number of detected small cells, as in Fig 2. From this result, it is demonstrated that 100% UEs can detect at least one small cell within the given measurement period of 480 ms. 
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Figure 2 UE and eNB layout
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Figure 2 P.D.F. and C.D.F for the number of detected small cells.
4. Consideration and conclusion
In this document, we provided our preliminary simulation result for PCI detections by using PSS/SSS, and showed that the legacy PSS/SSS structure causes no problem to detect at least one small cell with the inter-frequency measurement procedure. Further analyses are necessary taking RSRP/RSSI measurement by CRS into consideration.
On the other hand, more energy efficient mechanisms for small cell detection are preferable if drastic improvement is expected. However, this is highly related to RRM measurement procedure defined by RAN2. RAN1 should not introduce new measurement methodology without RAN2 guidance.
Our observation and proposal are summarized as follows:
· No problem is found for the current PSS/SSS structure to discover at least one small cell with inter-frequency measurement.
· RAN1 should be expertized by RAN2 whether or not there is any special requirement for small cell discovery. 
· RAN1 should start the design and evaluation after RAN2 provides their requests.
Study the mechanisms to ensure efficient operation of a small cell layer composed of small cell clusters. This includes 


Mechanisms for interference avoidance and coordination among small cells adapting to varying traffic and the need for enhanced interference measurements, focusing on multi-carrier deployments in the small cell layer and dynamic on/off switching of small cells.


Mechanisms for efficient discovery of small cells and their configuration. 
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