TSG-RAN Working Group 4 (Radio) meeting #72                      R4-144427
Dresden, Germany, 18 Aug - 22 Aug, 2014
Source:
ZTE

Title:
System-level Simulation Results for RRM Measurements of SCE
Agenda item:
7.10.4
Document for:
Discussion
1.  Introduction
The impact analysis on RRM measurement accuracy requirements due to introduction of DRS occasion was initiated in RAN4 in the previous RAN4 #71AH. Simulation assumptions [1] were approved to perform system-level simulation to determine the proper SINR for which the measurement accuracy requirements should be applicable.
In this contribution, system-level simulation results, considering different density deployment, different loading and CSI-RS muting characteristics based on small cell enhancement scenario 2a, were provided to determine the side condition of RSRP measurement accuracy requirements based on DRS.
2. Discussion
Simulation assumption is based on [1] which was agreed in the last meeting. Scenario is #2a, in which the small cells are deployed in the presence of an overlaid macro network where separate frequency deployment of the macro cell and small cell is applied. The carrier frequency of small cell is 3.5GHz, and that of macro cell is not 3.5GHz. The handover is based on RSRP and no bias is used. In the simulation, the muting and no muting condition of CSI-RS are considered within a small cell cluster. The ON and OFF state small cell is reflected as the 50% load per LPN.
The following figures 1~8 show the SINR-CDF curves for the top 4 strongest cells for deployment of 4LPNs (sparse) and 10LPNs (dense) per macro cell area respectively.
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Figure 1. Geometry of 1st strongest cell for 4LPNs per macro cell
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Figure 2. Geometry of 2nd strongest cell for 4LPNs per macro cell
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Figure 3. Geometry of 3rd strongest cell for 4LPNs per macro cell
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Figure 4. Geometry of 4th strongest cell for 4LPNs per macro cell
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Figure 5. Geometry of 1st strongest cell for 10LPNs per macro cell
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Figure 6. Geometry of 2nd strongest cell for 10LPNs per macro cell
[image: image7.emf]-50 -40 -30 -20 -10 0 10 20 30 40

0

10

20

30

40

50

60

70

80

90

100

C.D.F.  [%]

Gemetry SINR[dB]

 

 

100% Load without Cluster Muting

50% Load without Cluster Muting

100% Load with Cluster Muting

50% Load with Cluster Muting


Figure 7. Geometry of 3rd strongest cell for 10LPNs per macro cell
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Figure 8. Geometry of 4th strongest cell for 10LPNs per macro cell
Table 1 and Table 2 provide the x%-ile of SINR with different loading and configuration parameters for 4LPNs and 10LPNs per macro area respectively. 
Table 1: SINR of x-percentile for 4LPNs scenario
	SINR (dB)
	w/o muting
	w/ muting

	
	5%
	10%
	15%
	20%
	25%
	5%
	10%
	15%
	20%
	25%

	1st strongest
	100% load
	1.02 
	2.47 
	3.62 
	4.64 
	5.71 
	3.07 
	5.26 
	7.21 
	8.85 
	10.44 

	
	50% load
	3.90 
	5.35 
	6.50 
	7.56 
	8.60 
	5.80 
	7.99 
	10.03 
	11.60 
	13.20 

	2nd strongest
	100% load
	-29.11 
	-25.13 
	-22.58 
	-20.53 
	-18.97 
	-24.67 
	-20.11 
	-17.22 
	-14.37 
	-11.99 

	
	50% load
	-26.10 
	-22.13 
	-19.58 
	-17.53 
	-15.97 
	-21.66 
	-17.11 
	-14.23 
	-11.44 
	-9.08 

	3rd strongest
	100% load
	-37.41 
	-33.48 
	-30.90 
	-28.95 
	-27.31 
	-33.81 
	-29.50 
	-26.45 
	-24.09 
	-21.88 

	
	50% load
	-34.40 
	-30.47 
	-27.89 
	-25.94 
	-24.30 
	-30.80 
	-26.49 
	-23.45 
	-21.10 
	-18.89 

	4th strongest
	100% load
	-43.51 
	-39.54 
	-36.90 
	-35.04 
	-33.36 
	-40.27 
	-35.86 
	-33.09 
	-30.75 
	-28.72 

	
	50% load
	-40.50 
	-36.53 
	-33.89 
	-32.03 
	-30.36 
	-37.26 
	-32.85 
	-30.09 
	-27.74 
	-25.71 


Table 2: SINR of x-percentile for 10LPNs scenario

	SINR (dB)
	w/o muting
	w/ muting

	
	5%
	10%
	15%
	20%
	25%
	5%
	10%
	15%
	20%
	25%

	1st strongest
	100% load
	-0.38 
	0.60 
	1.48 
	2.18 
	2.82 
	1.77 
	3.96 
	5.69 
	7.22 
	8.80 

	
	50% load
	2.62 
	3.60 
	4.48 
	5.19 
	5.82 
	4.75 
	6.87 
	8.64 
	10.17 
	11.72 

	2nd strongest
	100% load
	-21.09 
	-18.18 
	-16.34 
	-14.90 
	-13.70 
	-15.55 
	-12.01 
	-9.43 
	-7.46 
	-4.98 

	
	50% load
	-18.08 
	-15.17 
	-13.33 
	-11.89 
	-10.69 
	-12.56 
	-9.01 
	-6.45 
	-4.47 
	-1.98 

	3rd strongest
	100% load
	-26.69 
	-23.88 
	-21.94 
	-20.40 
	-19.10 
	-22.71 
	-19.01 
	-16.34 
	-14.36 
	-12.63 

	
	50% load
	-23.68 
	-20.87 
	-18.93 
	-17.39 
	-16.10 
	-19.70 
	-16.02 
	-13.34 
	-11.36 
	-9.63 

	4th strongest
	100% load
	-30.84 
	-28.07 
	-26.19 
	-24.64 
	-23.22 
	-27.66 
	-24.20 
	-21.75 
	-19.65 
	-17.89 

	
	50% load
	-27.83 
	-25.06 
	-23.18 
	-21.64 
	-20.22 
	-24.67 
	-21.21 
	-18.75 
	-16.66 
	-14.89 


It is observed from Figure 1 to Figure 8 that when CSI-RS muting pattern is applied, the SINR could be highly improved. So muting provides significant gain in terms of SINR and is the most effective way to mitigate interference from other small cells with the cluster. 

It can also be observed from above Figures and Tables that for the strongest cell, when no muting is applied, 4 LPNs and half loading is the best case whereas 10LPNs and full loading is the worst case. It makes sense that interference in dense scenario is more severe than in sparse scenario.

It is observed that for the 2nd strongest cell in 10LPNs per macro area scenario with 50% loading, even the 25%-ile of SINR is worse than -10dB when no muting is applied. The 20%-ile is about -5dB when muting is applied. For 4LPNs deployment scenario the 25%-ile of SINR is about -9dB w/ muting. Hence it should be very carefully to determine the side condition for RRM measurement.
Observation 1: CSI-RS muting could provide significant gain in terms of SINR.

Observation 2: Side condition for RRM measurement should be decided very carefully. Maybe a methodology is needed.
3. Conclusions
In this contribution, system-level simulation results are provided based on the approved simulation assumption in small cell enhancement scenario 2a, which is used to determine the proper side conditions of SINR for CRS-based and CSI-RS-based RSRP measurement accuracy requirements. Taking the evaluation results into account，the following observations are made.
Observation 1: CSI-RS muting could provide significant gain in terms of SINR.

Observation 2: Side condition for RRM measurement should be decided very carefully. Maybe a methodology is needed.
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5. Appendix

5.1 Simulation assumptions
Table 5.1 summarizes the parameters to be used for system level evaluation. 
Table 5.1 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
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