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1 Introduction

In RAN4#71AH DRS-based measurements was discussed.  According to RAN1 agreements ‎[1]-‎[3] the measurements can be based on either CRS or CSI-RS. It was agreed that system simulations are needed in order to find the side conditions for which the requirements should apply ‎[4]. The assumptions can be found in the appendix as well.

In this contribution we provide simulation results based on the agreed assumptions. 
2 Simulation results

In the following we present downlink SINR distribution for UEs in small cells with distribution according to ‎[4].

2.1 Sparse deployment

Figure 1 shows the downlink SINR distribution for the small cell UEs in sparse scenario where there are 4 small cells per cluster. The figure shows load of 100% and load 50%, as well as PDSCH muting and no muting. By muting we mean that for those resources are used by one cell for CSI-RS, zero power PDSCH is used in all other cells in that cluster.
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Figure 1 SINR distribution for small cell UEs in sparse scenario for 100% and 50% load and for without muting and with muting 

The figure shows that for full load and without muting, only one cell can be measured for reasonable SINR values. However we should note that this is the worst case and the network usually don’t have higher than 50% load. Also the scenario that RAN1 considered with multiple small cells in a hotspot of radius 70m is very extreme. It can be seen from the figure that the UE should be able to detect up to 4 cells provided that it has CSI-RS  Ŝ/Iot≥-7dB

2.2 Dense deployment

Figure 2 shows the downlink SINR distribution for the small cell UEs in sparse scenario where there are 4 small cells per cluster. The figure shows load of 100% and load 50%, as well as PDSCH muting and no muting. By muting we mean that for those resources are used by one cell for CSI-RS, zero power PDSCH is used in all other cells in that cluster.
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Figure 2 SINR distribution for small cell UEs in dense scenario for 100% and 50% load and for witho muting and with muting 
Similar to the sparse scenario, in the dense scenario as Figure 2 shows, for full load and without muting, only one cell can be measured for reasonable SINR values. However considering that the scenario and the load are the worst case here and not very realistic, the requirement can be set based on the case with muting, i.e. the UE should be able to detect up to 6 cells provided it has CSI-RS Ŝ /Iot>-6dB.
Also since there should be one set of requirements, i.e. based on based on one of the above scenarios, and since the requirements should be based on the number of TPs/cells to be detected, we can take the scenario where we have most number of TPs. 
The muting pattern can be included in the test cases, when test cases being developed for measurements with discovery signal, similar to the case of PRS muting in RSTD tests in 36.133 Appendix A.
3 Conclusions

In this contribution system level simulation results for small cell on/off and discovery signal was presented. It was observed that the requirement can be set based on the case with muting and the UE should be able to detect up to 6 cells provided that Ŝ/Iot≥-6dB.
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Appendix: simulation assumptions

Table 1 summarizes the parameters to be used for system level evaluation. 

Table 1 Assumptions for system level evaluation

	Parameter
	Values used for evaluation

	Deployment scenarios
	· Scenario 2a according to 36.872: Outdoor small cell deployment, with small cells deployed in the presence of an overlaid macro network. Separate frequency deployment of the macro cell and small cells. Cluster deployment model should be referred. (LPNs are randomly dropped within 50 m radius cluster)

  

	
	

	Number of macro sites
	7

	Number of sectors per macro site
	3

	ISD
	500 m

	Number of LPNs per macro cell
	Sparse  scenario
	4

	
	Dense scenario
	10

	Number of UEs
	40

	UE dropping
	UEs randomly and uniformly dropped within the clusters. 20% UEs are outdoor and 80% UEs are indoor.

	LPN TX power
	1 w

	System BW
	10 MHz

	Carrier frequency of small cells
	f1=3.5 GHz

	Carrier frequency of macro cells
	f2 ≠ f1

	Minimum distance UE to LPN
	5 m

	Minimum distance LPN toLPN
	20 m

	LPN antenna gain
	5 dBi

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9 dB

	Network synchronization
	Synchronized

	Antenna height
	10m for LPN/Hotzone Node

	Pathloss model
	· ITU UMi
- Carrier Frequency : 3.5GHz
- 3D distance
UMi penetration, pathloss, and shadowing generation methodology is used for LPN to UE

	
	

	Load per LPN
	50% and 100%

	CSI-RS muting pattern
	Muting within a cluster and no muting within cluster


