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1 Introduction
In this contribution, we consider cell/TP identification performance based on the CSI-RS in a synchronized system in order to assess the level of reuse required for the measurement to be robust. 
2 Evaluations

2.1 Assumptions and Methodology
It is assumed that the PSS/SSS are used for coarse time synchronization. It has been confirmed in previous evaluations that the time uncertainty after performing coarse time and frequency synchronization is substantially under +/- 3 μs [2]. In this evaluation, the residual errors after coarse time synchronization are conservatively modelled to be uniform within a range of +/- 3 μs. 
For cell identification, system level simulation is performed to get the interference profile, which is then fed into a link level simulation to get the detection rate for the target set of detectable cells, i.e. small cells with signal levels at a UE with RSRP >= -127dBm and within a RSRP gap of 10dB from the strongest small cell. The detection rate is obtained for the top 3 strongest small cells by using CRS and CSI-RS under different configurations. The evaluations are done in an EPA channel with a Doppler frequency of 10 Hz. 
2.2 Cell Identification Performance

The cell identification performance obtained by using CRS and CSI-RS is given in Table 1 for CRS and CSI-RS with different configurations, i.e., number of RBs, number of CSI-RS ports, number of subframes, OCC utilization, etc. The 8 REs/RB configurations with and without the additional OCCs are described in [1] and are based on the use of multiple CSI-RS ports. It is observed that performance of using CSI-RS with 2 ports is not satisfactory for narrow bandwidth e.g. 6 RBs. To improve the detection performance of CSI-RS, one way is to increase the bandwidth, e.g., the detection rate improves when using 25RBs instead of 6RBs. Another approach is to increase the reuse factor. Taking the 2 port CSI-RS case as an example, the reuse factor is 20 which may not be sufficient in a hyper dense small cell scenario. If 2 subframes are used to increase the reuse factor from 20 to 40, the detection rate increases especially for the second and third strongest small cell. The performance is further improved when using 4 subframes with reuse factor of 80. 

Table 1: Cell identification performance by using CRS and CSI-RS
	
	CRS, 1 port, 6RBs, 1 subframe
	CSI-RS, 2 REs/RB, 6RBs, 1 subframe 
	CSI-RS, 2 REs/RB, 25RBs, 1 subframe
	CSI-RS, 8 REs/RB, 6RBs, 1 subframe, without additional OCC
	CSI-RS, 8 REs/RB, 6RBs, 1 subframe, with additional OCC
	CSI-RS, 2 REs/RB, 6RBs, 2 subframes 
	CSI-RS, 2 REs/RB, 6RBs, 4 subframes 

	1st small cell
	0.9943
	0.9504
	0.9977
	0.8982
	0.9501
	0.9806
	0.9985

	2nd small cell
	0.7643
	0.4541
	0.7119
	0.3855
	0.4796
	0.5974
	0.9161

	3rd small cell
	0.4713
	0.1532
	0.3806
	0.1127
	0.1682
	0.2899
	0.7929


3 Conclusion
Cell identification performance of the CSI-RS with different reuse factors, RBs and REs/RB was evaluated for a synchronized system. The simulations show that for dense small cell scenarios, increasing the reuse factor of the CSI-RS can be beneficial. The reuse factor can be increased via the use of port 16 with the already defined OCC and the use of additional subframes that provides more CSI-RS RE configurations to choose from for each cell/TP.
4 Reference
[1] R1-142386, “Design of discovery signals and procedures”, Ericsson
[2] R1-113676, “Further Details on Synchronization and Measurements on Additional Carrier Types”, Ericsson, ST-Ericsson
