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1 Introduction
In an LS to RAN4, RAN1 has requested RAN4 to investigate what timing and measurement accuracy is feasible for CSI-RS based received signal quality measurement [1].
CSI feedback for CoMP relies on measurement of channel properties on multiple CSI-RS resources, which constitutes the CoMP measurement set. However, to effectively configure and manage the CoMP measurement set additional CSI-RS resources need to be monitored as to allow addition/removal of CSI-RS resources to the CoMP Measurement Set.

In this contribution, system simulation results on the accuracy of SCI-RS measurements from multiple points are provided.  
2 CoMP scenario

Figure 1 shows one CoMP cluster comprising one macro cell with a few low power nodes (LPN). 

[image: image1]
Figure 1 one macro cell with RRHs inside the macro cell area 
CoMP measurement set is a set of CSI-RS resources that is used to measure channel properties. To find the best CSI-RS resources, all the points within a cluster is monitored. Due to computational complexity of evaluating CSI (CQI/PMI) hypothesis at the terminal, and the feedback overhead of the CSI reports, it is desirable to keep the size of the CoMP measurement set is kept to a minimum at all times. Here we assumed maximum size of three for the measurement set. 

It is possible to mute one or several CSI-RS resources, to make it possible for a terminal to receive CSI-RS of other points, and reduce the interference. This would mean that at any instant there is only one CSI-RS resource is used in each macro cell area.
Since CoMP is only useful when there are points with acceptable power, we require a certain maximum power gap from that of the strongest point. This means that a point is included in the measurement set only if its power Pi satisfies 
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, where is the power received from the strongest point and Pth is an input parameter. 
3 Simulation results
Table 1 summarizes the parameters used for simulations.

Table 1 System simulation parameters for evaluation

	Parameter
	Values used for evaluation

	Number of macro cells
	21

	ISD
	425 m

	Number of RRHs per macro cell
	4

	User distribution
	Uniform and hotspot

	Percentage of users in hotspot
	80%

	Macro TX power
	40 w

	LPN TX power
	1 w

	System BW
	10 MHz

	Minimum distance UE to macro
	35 m

	Minimum distance UE to RRH
	10 m

	Minimum distance RRH to macro
	75 m

	Minimum distance RRH to RRH
	40 m

	BS antenna gain (after Cable loss)
	14 dBi

	BS antenna pattern (horizontal)
	3 sectorized antenna

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9 dB

	CoMP set size
	3

	CoMP threshold (Pth)
	3-20 dB

	Muting points
	1,2,3


In the following simulations SINR distribution of received CSI-RS within the CoMP set is measured while muting other points within the cell,
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Here S is power of the received CSI-RS while all other CSI-RS resources are muted, and Ixcell is the inter-cell interference. In the following simulations we assumed CoMP thresholds of 3dB, 6dB, 12dB, 20dB. 
3.1 Uniform user distribution

In this scenario we have 21 macro cells with 4 LPNs per macro cell area and 25 uniformly distributed users per macro cell as shown in Figure 2.
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Figure 2 Network deployment with 4 LPNs per macro cell area and 25 uniformly distributed users per macro cell

Figure 3 shows SINR distribution of the first, the second and the third measurement points, for different CoMP thresholds. 
	Pth = 3dB
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	Pth  = 6dB 
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Figure 3 SINR distribution of 1st, 2nd and 3rd strongest measurement points, CoMP thresholds =3,6,12,20 dB
3.2 Hotspot user distribution

In this scenario we have the same number of macro cells and LPNs, but with 30 users distributed users per macro cell with 80% of users in hotspot. This scenario is shown in Figure 5.
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Figure 5 network deployment with 4 LPNs per macro cell area and 30 distributed users per macro cell with 80% of users in hotspot.

Figure 6 shows SINR distribution of the first, the second and the third measurement points, for different CoMP thresholds. 

	Pth = 3dB
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	Pth = 6dB
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Figure 6 SINR distribution of 1st, 2nd and 3rd strongest measurement points, CoMP threshold =3,6,12,20

4 Conclusions
In this contribution system simulation results on CSI-RS based RSRP measurement presented. The initial results indicate that given proper muting pattern and CoMP threshold, CSI-RS with muting can be used for signal quality measurement. It is also observed that for some CoMP threshold values, the second and third strongest point can achieve SINRs close to that of the strongest point.
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