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1 Introduction

In RAN4 #62bis meeting, the way-forward on system level simulation assumption for CoMP scenario 4 was agreed in [1], and the system level simulation aims to obtain the CSI-RS SINR CDF curves for the CoMP scenarios. Based on the achieved CDF curves, the side condition of CSI-RS for the CoMP UEs can be determined according to the last 5% SINR point, which is the important input for the link level simulation for CSI-RS accuracy evaluation.
In this contribution, we give the system level simulation results for CoMP scenario 4. Based on the simulation results, we analyze and propose the side condition for CSI-RS of CoMP scenario 4. Moreover, the muting strategy is also discussed, and how many TPs shall be muted within one CoMP RRM measurement set is investigated and proposed.
2 Discussions
According to [1], the simulation assumptions and parameters are shown in Table 2(Appendix, Section 6.4). The evaluation metrics in [1] is:
· 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.
Since the muting strategy is the implementation-related issue, we only analyze one possible muting strategy in this contribution and give the related simulation results. Taking the feasibility into account, the following muting strategy is assumed:
· Muting Criterion: 

if N nodes shall be muted according to the simulation assumption, then, put the nodes within the CoMP resource management set in the descending order, and the first N strong nodes within the same intra-cell based on CSI-RS RSRP shall be muted. Therefore, the calculated SINR for the kth node shall be:
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Figure 1 shows the deployment case of CoMP scenario 4. Assume that there are 4 RRHs are deployed in a cell, and the maximum CoMP measurement set size is 3. Furthermore, the received signal power for one UE from the different nodes satisfies that:
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Based on (1), the following cases can be achieved:

· No muting Case:

For Macro CSI-RS SINR:
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For RRH1 CSI-RS SINR:
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Figure 1. CoMP Scenario 4 - the macro with 4 RRHs for the different muting scenarios
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For RRH2 CSI-RS SINR:
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· Muting 1 TP Case:
For Macro CSI-RS SINR:
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For RRH1 CSI-RS SINR:
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For RRH2 CSI-RS SINR:
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· Muting N TP Case:
For Macro CSI-RS SINR:
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For RRH1 CSI-RS SINR:
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For RRH2 CSI-RS SINR:
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Based on the mathematical model for the muting strategy, the CSI-RS SINR can be addressed for the each measurement node.
3 Simulation Results and Analysis
In section 2, the mathematical model of muting strategy is proposed. Based on all the above simulation assumptions, the CSI-RS curves for the different scenarios can be listed in section 6.1-section 6.3. Moreover, the simulation results can be summarized in Table 1.
Table 1. The simulation summary of the last 5% CSI-RS SINR (dB)
	Deployment Scenarios
	No muting
	Muting 1 TPs
	Muting 2 TPs
	Muting 3 TPs
	Muting 4 TPs

	4 RRHs per Macro

(Baseline)
	Thr
	SINR
	Thr
	SINR
	Thr
	SINR
	Thr
	SINR
	Thr
	SINR

	
	3dB
	-3dB
	3dB
	-1dB
	3dB
	-1dB
	3dB
	-1dB
	3dB
	-1dB

	
	6dB
	-6dB
	6dB
	-2dB
	6dB
	-1.8dB
	6dB
	-1.8dB
	6dB
	-1.8dB

	
	9dB
	-9dB
	9dB
	-4.5dB
	9dB
	-3.5dB
	9dB
	-3.5dB
	9dB
	-3.5dB

	
	12dB
	-12dB
	12dB
	-6dB
	12dB
	-4dB
	12dB
	-4dB
	12dB
	-4dB

	2 RRHs per Macro (Optional)
	Thr
	SINR
	Thr
	SINR
	Thr
	SINR
	Thr
	SINR
	Thr
	SINR

	
	3dB
	-3dB
	3dB
	-1dB
	3dB
	-1dB
	3dB
	-
	3dB
	-

	
	6dB
	-5dB
	6dB
	-2dB
	6dB
	-2dB
	6dB
	-
	6dB
	-

	
	9dB
	-8dB
	9dB
	-3dB
	9dB
	-2.5dB
	9dB
	-
	9dB
	-

	
	12dB
	-12dB
	12dB
	-5dB
	12dB
	-4.8dB
	12dB
	-
	12dB
	-

	10 RRHs per Macro (Optional)
	Thr
	SINR
	Thr
	SINR
	Thr
	SINR
	Thr
	SINR
	Thr
	SINR

	
	3dB
	-4dB
	3dB
	-2dB
	3dB
	-1dB
	3dB
	-1dB
	3dB
	-1dB

	
	6dB
	-7.5dB
	6dB
	-3.5dB
	6dB
	-2dB
	6dB
	-2dB
	6dB
	-2dB

	
	9dB
	-9dB
	9dB
	-7dB
	9dB
	-3.5dB
	9dB
	-3.5dB
	9dB
	-3.5dB

	
	12dB
	-13dB
	12dB
	-8dB
	12dB
	-6dB
	12dB
	-6dB
	12dB
	-6dB


According to Table 1, we can achieve the following observations:

Observation 1: Compared with the last 5% SINR of no muting scheme, the last 5% CSI-RS SINR of muting 1 TP scheme can achieve obvious performance gain, i.e., at least 2dB gain for all the cases.

Observation 2: For the muting schemes with focusing on the intra-cell interference cancellation, the muting 1 TP scheme can achieve the approaching performance on CSI-RS SINR compared with the muting N TPs schemes. 

Observation 3: If more RRHs are deployed within the cell, the muting N TPs scheme can achieve relative bigger performance gain than that of muting 1 TP scheme.
Based on our understanding, for the CoMP UEs, they shall be in the low mobility state, and the CoMP points shall be useful for the total throughput for the UEs. If the threshold for CoMP measurement set is chosen as a very large value, it is not reasonable one because it does no good for the UE’s throughput. Thus, we basically consider the threshold shall be no larger than 10dB, and the typical value for CoMP scenario 4 shall be 3-6dB, i.e., 3-6dB shall be much more possible than the other candidate thresholds. Therefore, based on these considerations, the following observation 4 can be achieved.
Observation 4: According to the simulation results, if 1 TP is muted for the CoMP UEs, most of the cases can satisfy that the last 5% SINR is larger or equal to -3dB if 3-6dB threshold is adopted for CoMP measurement set.

Actually, with the different muting points and threshold combination, the system performances shall be different, and the final decision shall be based on how the throughput gain can be achieved for CoMP UEs.

Based on these assumptions and observations, we can obtain the following proposals:

Proposal 1: For CoMP scenario 4, the muting 1 TP strategy shall be considered as the baseline to achieve the performance evaluations. The muting N TPs strategy can be further studied for the total throughput impacts.
Proposal 2: The [-3]dB shall be considered as the side condition of CSI-RS based on the last 5% SINR CDF curves under 3-6dB threshold of CoMP measurement set, i.e., the input for radio condition of link level simulation for evaluating the CSI-RS accuracy and feasibility shall be SNR≥[-3]dB.
4 Conclusion
In this contribution, we give the system level simulation results for CoMP scenario 4. Based on the simulation results, the following proposals are achieved:
Proposal 1: For CoMP scenario 4, the muting 1 TP strategy shall be considered as the baseline to achieve the performance evaluations. The muting N TPs strategy can be further studied for the total throughput impacts.
Proposal 2: The [-3]dB shall be considered as the side condition of CSI-RS based on the last 5% SINR CDF curves under 3-6dB threshold of CoMP measurement set, i.e., the input for radio condition of link level simulation for evaluating the CSI-RS accuracy and feasibility shall be SNR≥[-3]dB.
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6 Appendix

6.1 Simulation Results (Pico num=4)
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Figure 2. The CSI-RS SINR CDF curves with 4 RRHs (Thr=3dB)
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Figure 3. The CSI-RS SINR CDF curves with 4 RRHs (Thr=6dB)
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Figure 4. The CSI-RS SINR CDF curves with 4 RRHs (Thr=9dB)
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Figure 5. The CSI-RS SINR CDF curves with 4 RRHs (Thr=12dB)
6.2 Simulation Results (Pico num=2)
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Figure 6. The CSI-RS SINR CDF curves with 2 RRHs (Thr=3dB)
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Figure 7. The CSI-RS SINR CDF curves with 2 RRHs (Thr=6dB)
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Figure 8. The CSI-RS SINR CDF curves with 2 RRHs (Thr=9dB)
[image: image21.png]CDF

CoMP scenario 4 Th=12dB, 2 RRHs

No muting
—— Muting 1 TP

— Muting 2 TPs

10 [i] 10 Eil Eil
CSIRS SINR




Figure 9. The CSI-RS SINR CDF curves with 2 RRHs (Thr=12dB)
6.3 Simulation Results (Pico num=10)
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Figure 10. The CSI-RS SINR CDF curves with 10RRHs (Thr=3dB)
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Figure 11. The CSI-RS SINR CDF curves with 10RRHs (Thr=6dB)
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Figure 12. The CSI-RS SINR CDF curves with 10RRHs (Thr=9dB)
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Figure 13. The CSI-RS SINR CDF curves with 10RRHs (Thr=12dB)
6.4 Simulation Parameters
Table 2. Assumptions for system level evaluation for CoMP Scenario 4
	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.










































































































































































































































































































































 4/11

_1398332827.unknown

_1398332860.unknown

_1398332873.unknown

_1398332891.unknown

_1398332909.unknown

_1398332866.unknown

_1398332848.unknown

_1398332853.unknown

_1398332839.unknown

_1397909781.unknown

_1397913879.unknown

_1396526781.vsd
�


_1396695064.unknown

_1394428001.unknown

_1274866650.unknown

