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1.  Introduction

A LS [1] was received from RAN1#68 asking RAN4 what timing and measurement accuracy is feasible for CSI-RS based received signal quality measurement. System level and link level simulation assumptions [2] [3] was agreed to launch simulations to investigate the measurement time and accuracy for CSI-RS based RSRP. On RAN4#63, several contributions were discussed on the CSI-RS based RSRP performance. 

In this contribution, we provide system level simulation results according to [2] to discuss the system level parameter e.g. SINR for the CSI-RS based RSRP measurement.  
2. Discussion
We conduct set of simulations according to [2]. The key parameters in our simulation are captured on the following table 1.

                                 Table 1: Parameters in our system level evaluation

	Parameter
	Values used for evaluation

	Number of macro cells
	21

	ISD
	500 m

	Number of LPNs per macro cell
	4

	Number of UEs per cell
	30

	User distribution
	Uniform and Hotspot

	Percentage of users in hotspot
	67%

	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

	Macro antenna gain
	17 dBi

	LPN antenna gain
	5 dBi

	BS antenna pattern (horizontal)
	3 sectorized antenna

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9 dB

	Network synchronization
	Synchronized

	Antenna height
	10m for RRH/Hotzone Node

25m for Macro Node

	Pathloss model
	ITU UMa for Macro, UMi for low power node

·  UMa

- UE speed : 3km/hr
- No outdoor in-car penetration loss
·  UMi

- Carrier Frequency : 2GHz
- 100% UE dropped outdoors

- No outdoor to indoor penetration loss
ITU UMa and UMi penetration, pathloss, and shadowing generation methodology is used for Macro to UE and Pico/RRH to UE repectively

	Muting points
	According to RAN1 LS


Specifically, according to the RAN1 LS response [4] on the clarifications for CSI-RS RSRP measurement, there are several significant assumptions:
· The received timing difference is well within the cyclic prefix length. 

· Muting should be applied to the neighbouring RRHs within a three sector macro coverage area.

· RAN4 may assume that a particular UE is capable of reporting RSRP for at least 8 CSI-RS resources (for intra-frequency measurement). Note, however that it is not expected that all of these measurements should meet a stringent accuracy requirement, but only the measurements where the measurement SINR is sufficiently high and received timing difference is sufficiently low to be meaningful for subsequent CoMP CSI measurements (at most three transmission points corresponding to the maximum size agreed for the CoMP Measurement Set by RAN1).
We adopt the corresponding assumptions as well in our simulation. The results are provided on CDF curves of SINR over the CSI-RS RE of all measured TPs. Where the SINR is defined as the following:
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Here S is power of the received CSI-RS RE, and Ixcell is the inter-cell interference except CSI-RS muting TPs.
2.1  SINR under different interest TP combinations
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Figure 1: Demonstration of the different interest TP combinations
(Only the 3 co-site Macro cells where UE locates are shown)
The Figure 1 demonstrates the different interest TP combinations used in simulations of this section. Red circle stands for the UE performing measurement. “Same Macro” is the Macro TP with smallest path loss to the UE (UE is currently served by a pico within the coverage of this Macro cell). “Same Pico” is all 4 Pico/RRH TPs within the area of “Same Macro” TP. “All Macro” is 3 co-site Macro TPs including the “Same Macro” TP, and “All Pico” is 12 Pico/RRH TPs within the area of “All Macro” TPs. Finally “all” means 15 TPs under the same site measured by the UE. 
In the following figure 1 and 2, the SINR under different interest TP combinations for clustered UE distribution and uniform UE distribution is shown.
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Figure 1: SINR under different interest TP combinations 
Figure 2: SINR under different interest TP combinations
(Clustered UE distribution)




(Uniform UE distribution)
According to RAN1 response LS [4], muting should be applied to the neighbouring TPs within a three sector macro coverage area. In that case, only the “same Macro” curve is with the highest SNR, while still 20%-ile UE perceives -13dB SINR. And almost more than 30~34%-ile UE perceives SINR below -6dB SINR. In [5] we still observed a large median bias (up to 3dB) is at -6dB case, and thus it is expected the CSI-RS RSRP measurement should perform at better SNR condition. But even with proper muting as required in RAN1, the figure 1 and 2 shown there are large possibility that UE is in a low SINR level and not able to achieve good measurement accuracy. 

2.2  Discussion on the CoMP threshold
Some discussions were occurred on CoMP threshold intent to resolve the low performance on accuracy in low SINR problem. Only those TPs with higher SINR within a window of CoMP threshold from the strongest TP SINR, i.e, for a per-UE basis or network decided basis could be included into the CoMP resource management set. 
For per-UE basis CoMP threshold, UE is expected to detect whether the measured RSRP is trustable and only select the RSRP with reasonable accuracy for further operation. However it seems not practical to conduct the detection and down-selection decision by UE for the following reasons. Firstly, UE doesn’t know the TP’s SINR before the RSRP measurement. Secondly, in low SINR TP condition, UE may have wrong estimations on the RSRP measurement, and get a higher RSRP containing noise, thus get a higher SINR result, and then this TP may be wrongly included into the CoMP resource management set. 
Network detected approach is also a way to guarantee reasonable SINR by selecting the proper CoMP resource management set, for e.g. in [6]:  “The inference for each TP is determined based on the received power from other TPs. In order to evaluate the interference level, we would like to check the interference level observed in the TP which could be either within the measurement set or potentially configured in the measurement set by network.” But this approach is quite complex for network implementation. Besides, the neighboring TPs actually do not have the knowledge of the UE position before the detection. 

3. Concluding Remarks

In this contribution, CSI-RS based RSRP system level simulation results were discussed.  
Observation#1: Even with proper muting as required in RAN1, there are large possibility that UE is in a low SINR level and not able to achieve good measurement accuracy.
Observation#2: It is not practical to have SINR detection with CoMP threshold in TPs’ down-selection for CoMP resource management. 
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