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1
Introduction
In RAN4#62bis meeting, LS [1] from RAN1 asked RAN4 what timing and measurement accuracy is feasible for CSI-RS based received signal quality measurement.
Based on the conclusions in Jeju meeting, RAN4 proposes to evaluate the feasibility of CSI-RS based RSRP measurement in both system simulation and link-level simulation. 
In this contribution, we evaluated the long term SINR distributions under the agreed simulation assumption in order to obtain the interference level for CSI-RS RSRP measurement. 
2
Discussion
2.1 Simulation assumptions
The general simulation assumptions were capture from [1], as shown in table 1 below. 
Table 2.1 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
	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 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:
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	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

	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 and no threshold

	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.


For muting pattern, TP specific muting pattern is implemented in system level simulation, i.e., 1,2,3,4 (number of muting points) strongest interference TPs is/are muted for each TP. 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. Therefore, our understanding is the CoMP set size and CoMP threshold in the system level simulation are to obtain the maximum number of TPs for SINR distribution evaluation. These TPs’ SINR metrics will be collected, i.e., SINR from TPs within xdB from the strongest TP are collected as long as the number of TPs doesn’t exceed the CoMP set size. Otherwise, SINR of all the strongest TPs, i.e., 3 as in assumption will be evaluated. 
2.2 Simulation results for CSI-RS RSRP accuracy
Based on the simulation assumption, we evaluated such cases with different combinations of CoMP threshold, muting points, user distribution, and number of LPNs:
· Number of LPNs per macro cell: {4,1,2,10}
· User distribution: { Uniform, Hotspot}
· CoMP threshold: {3,6,9,12}
· Muting points: {1,2,3,4}
Based on the simulation scenarios, the CDF distribution curves for SINR are given in figures A.1~A.3 for each scenario. 

The SINR at 10% CDF for 4 RRHs’ scenario have been summarized in table below.
	Table 2.2: SINR point at 10% CDF with 4 RRHs 

	User Distribution
	Uniform
	Hotspot

	Muting Points
	CoMP threshold dB
	CoMP threshold dB

	
	3
	6
	9
	12
	3
	6
	9
	12

	1
	-2
	-3
	-5.5
	-8
	-1
	-2
	-4.5
	-7.5

	2
	-1
	-2
	-4
	-6.5
	0
	-1
	-2.5
	-4.5

	3
	-0.5
	-1.5
	-3
	-5
	1
	0
	-1.5
	-3

	4
	0.0
	-1
	-2.5
	-4.5
	1.5
	0.5
	-0.5
	-2


2.3 Observations
Based on simulation results, the observations are summarized as below:
· The SINR distribution is effected by number of RRHs, CoMP threshold, user distribution and number of muting points.
· Over 90% users’ SINR are large than -5dB for most of scenarios when CoMP threshold is less than 12dB.

· As the CoMP threshold increases, the SINR points at 10% CDF goes down due to more TPs are involved for evaluation. With more muting points, the SINR at 10% CDF has increased 2~5dB compared to 1 muting point. 

· For user distribution, hotspot distribution has a better SINR distribution, about 1dB increased.

3 Conclusion
In this contribution, we evaluated the long term SINR distributions under agreed assumption in order to obtain the interference level for CSI-RS RSRP measurement.  

From the simulation results, we find that Over 90% users’ SINR are large than -5dB for most of scenarios when CoMP threshold is less than 12dB.Further considering the reasonable CoMP threshold configuration as well as muting pattern, , we recommend to take -3dB as the SINR side condition to evaluate and define the CSI RSRP estimation accuracy requirements.
4
Reference
[1] R4-121990, “LS on CSI-RS based measurement for CoMP”
[2] R4-122228,” System simulation assumptions for CSI-RS RSRP measurement feasibility study for CoMP set management”, Samsung, Ericsson, ST-Ericsson
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Annex

Based on the simulation scenarios, we give the long SINR CDF distribution curves in figures A.1~A.4 below for each scenario. 
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	Figure A.1 SINR distribution with 1 LPN
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	Figure A.2 SINR distribution with 2 LPNs
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	Figure A.3 SINR distribution with 4 LPNs
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	Figure A.3 SINR distribution with 10 LPNs
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4/9

_1394428001.unknown

_1274866650.unknown

