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1 Introduction
In RAN4#62Bis, RAN4#63, and RAN4#63AH the accuracy of CSI-RSRP measurements were discussed and system simulation results were presented based on agreed assumptions [1]. In a LS to RAN4, RAN1 explains the muting strategy that is considered in their study [2]. In this contribution we provide updated system simulation results on the received SINR statistics based on the new muting strategy.  
2 Simulation assumptions
Table 1 summarizes the parameters that are used for system level evaluation based on the TR36.819 CoMP scenario 4 simulation assumption and [1]. 
Table 1 Assumptions for system level evaluation
	Parameter
	Values used for evaluation

	Deployment scenarios
	Scenario 4: Network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell. Coordination area includes 1 cell with N low-power nodes as starting point

	Number of macro cells
	21

	ISD
	500 m

	Number of LPNs per macro cell
	Baseline: 4
Optional: 1,2,10

	Number of UEs per cell
	30

	User distribution
	36.814 configuration 4b

	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 pattern
	For macro eNB and high-power RRH: 
3D as baseline and 2D as additional
Follow Annex A 2.1.1.1 Table A.2.1.1-2 in TR36.814
For low-power node: 
2D as baseline and 3D as optional
Horizontal plane: omnidirectional
Vertical plane:


[image: image1.wmf](

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

=

v

dB

V

SLA

A

,

12

min

2

3

q

q

q



[image: image2.wmf]dB

3

q

 = 40 degrees,  SLAv = 20 dB


	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

	CSI-RS periodicity
	5 ms

	Measurement period
	200, 400, 800ms

	Measurement bandwidth
	Baseline: 50RBs
Optional: 25RBs

	Maximum CoMP set size
	3

	CoMP threshold (Pth)noted1
	3,6,9,12 dB

	Muting points
	1,2,3,4, or All the points shall be muted within the CoMP measurement set

	Note 1: The CSI-RS RSRP measurement set is determined with x dB CoMP threshold. In other words, all TPs (transmission point) within x dB from the strongest TP are included in the CSI-RS RSRP measurement set.


Details of the path loss models ITU UMa and ITU UMi can be found in [2]. 
3 Evaluation method
System study must be performed to determine system level parameter e.g. SINR, number of TPs for which CSI-RSRP accuracy shall be applicable. 

The CDF curves are to be provided for SINR over the CSI-RS RE of all measured TPs. 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. 
4 Results and discussions
According to [2], the following muting strategy should be applied in RAN4 analysis:

“In order to obtain sufficiently accurate RSRP measurement of a RRH, it is RAN1’s view that muting should be applied to the neighbouring RRHs within a three sector macro coverage area. For example, in a heterogeneous network deployment such as considered for baseline in [1], with four RRHs in each of the three macro sectors, it can be assumed that the CSI-RS of a macro sector is not interfered by any sector of the same macro site or by any RRH within the same three sector area. A CSI-RS of a RRH is not interfered by any sector of the three sector macro, or any RRH within the same macro sector. Interference can be assumed present from RRHs belonging to neighbouring macro sectors (this can be achieved using five zero-power CSI-RS resources within the three sector coverage area). For a larger number of RRHs per sector, interference may not be present between the same sector RRHs when a larger number of zero-power CSI-RS are also configured. In another words simply only RRHs get interference from other sectors. Otherwise there is no interference between sectors that belong to the same site”
In this contribution, updated system simulations with parameters as described in previous section and with the muting strategy as described above is done, and downlink SINR for the received signals from each transmission point is measured. Figure 1 shows SINR distribution of the first, the second, and the third strongest points, for different CoMP thresholds, when muting is applied within the macro cell coverage area. Also the figure shows the baseline case which is the SINR of the strongest point without any muting. 

As the figure indicates, with small CoMP threshold (threshold up to 9dB), 90% of users receive SINR>-5dB from the second strongest point. This is very close to the baseline case where no muting is used.
5 Conclusions
In this contribution system simulation results on CSI-RS based RSRP measurement presented. The results indicate that given proper muting pattern and CoMP threshold, the received SINR for CSI-RS with muting is larger than -6dB for 90% of the users. It is also observed that for some CoMP threshold values, the second and even the third strongest point can achieve SINRs close to that of the strongest point. Also the simulations show that the maximum timing inaccuracy due different propagation delay from different TPs is smaller than 1μs.
	Pth = 3dB
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	Pth = 12dB
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Figure 1 SINR distribution of 1st, 2nd and 3rd strongest transmission points when only picos have inter-sector interference. Pth in the figure is CoMP threshold.
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