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1. Introduction

This contribution provides updated results of CoMP Phase 1 evaluation for coordinated beamforming (CB). According to the results, we show our views on CoMP performance benefits in homogeneous deployments scenario. 

2. CoMP Phase 1 evaluation
Here we provide results for CoMP Phase 1 evaluation based on agreed simulation assumptions [1]. Assumed CoMP scheme is SLNR based precoding with explicit feedback (modified one from [3]), for which channel matrix without quantization for each cell in CoMP measurement set is available for network. Ideal cell association is assumed and CoMP measurement set is semi-statically configured with given threshold of -9dB compared to the associated cell within 9 cell coordination area (Figure A-1).
Further details on iterative scheduler for SLNR are as following:
· Precoding matrix for k-th cell is calculated based on equation (1)
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where; 
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 implies covariance matrix for j-th UE of k-th cell. 
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 implies interference observed at j-th UE excluding rx-power from k-th cell, being updated by equation (2) as well as tentative UE set (Victim UE set), while rx-power of its own serving cell remains to 
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· Iterative scheduler updates post-CoMP interference for j-th UE’s measurement set 
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 excluding k-th cell and its own serving cell:
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Table 1 shows evaluation results. From the table, a certain level of performance improvement of CB on both system and cell-edge user throughput is observed in particular for 4tx, by around 5-9%.
Table 1 Results with CB
	Antenna 
configuration
	SU/MU
	CoMP scheme
	systemTP
[bps/Hz]
	Gain over
Non-CoMP
	CDF5%TP
[bps/Hz]
	Gain over
Non-CoMP

	2x2
X
	SU
	Non-CoMP SU
	2.262
	
	0.0659
	

	
	
	CoMP CB SU
	2.304
	1.86%
	0.0678
	2.90%

	
	MU
	Non-CoMP MU Rank1
	2.071
	
	0.0676
	

	
	
	CoMP CB MU
	2.131
	2.89%
	0.0699
	3.35%

	2x2
||
	SU
	Non-CoMP SU
	2.308
	
	0.0785
	

	
	
	CoMP CB SU
	2.362
	2.34%
	0.0816
	3.98%

	
	MU
	Non-CoMP MU Rank1
	2.270
	
	0.0798
	

	
	
	CoMP CB MU
	2.340
	3.08%
	0.0830
	4.00%

	4x2
XX
	SU
	Non-CoMP SU
	2.741
	
	0.0847
	

	
	
	CoMP CB SU
	2.913
	6.27%
	0.0910
	7.36%

	
	MU
	Non-CoMP MU Rank1
	2.343
	
	0.0871
	

	
	
	CoMP CB MU
	2.485
	6.08%
	0.0935
	7.34%

	4x2
X    X
	SU
	Non-CoMP SU
	2.820
	
	0.0799
	

	
	
	CoMP CB SU
	3.005
	6.58%
	0.0868
	8.74%

	
	MU
	Non-CoMP MU Rank1
	2.280
	
	0.0823
	

	
	
	CoMP CB MU
	2.435
	6.80%
	0.0899
	9.18%

	4x2
||||
	SU
	Non-CoMP SU
	2.762
	
	0.0967
	

	
	
	CoMP CB SU
	2.902
	5.07%
	0.1028
	6.35%

	
	MU
	Non-CoMP MU Rank1
	2.520
	
	0.0999
	

	
	
	CoMP CB MU
	2.655
	5.35%
	0.1068
	6.95%


3. Conclusion
Updated results of CoMP Phase 1 evaluation for coordinated beamforming (CB) are provided. According to the results, a certain level (5-9%) of improvement of CB on both system and cell-edge user throughput is observed.
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Appendix
Table A-1 Simulation assumption

	Parameters
	Assumption

	Carrier frequency
	2 GHz

	Cell layout
	Hexagonal grid, 19 cell-sites,

	
	3 sectors per cell-site

	Inter-site distance (ISD)
	500 m (3GPP case1) 

	Antenna pattern at eNode B
	70-deg. sectored beam with tilt

	(antenna gain + cable loss)
	(14 dBi, etilt = 15 deg.)

	Subframe (TTI) length
	1 msec

	Transmission bandwidth 
	9000 kHz (50RBs)

	RB bandwidth
	180 kHz (12 subcarriers)

	Distance-dependent path loss
	128.1 + 37.6log10(r) dB

	Penetration loss
	20 dB

	Shadowing standard deviation
	8 dB

	Shadowing correlation
	0.5 (inter-site) / 1.0 (intra-site)

	Transmission power of eNode B/ RRH
	46 dBm

	Channel model
	3GPP Spatial Channel Model (SCM)
Angle Spread = 15 [deg]

	Antenna configuration
	2x2

	
	eNB antennas; {X},{||}

	
	4x2

	
	eNB antennas; {XX},{X  X},{||||}

	HARQ 
	Asynchronous adaptive, Incremental redundancy

	MCS set
	QPSK (R = 0.076, 0.117, 0.188, 0.301, 0.438, 0.588)

	
	16QAM (R = 0.369, 0.479, 0.602)

	
	64QAM (R = 0.455, 0.554, 0.65, 0.754, 0.853, 0.926)

	AMC target BLER
	20% for 1st transmission

	Rank adaptation
	Rank adaptation for SU, and up to 2 for one UE

	Scheduling algorithm
	Proportional fairness

	Traffic model
	Full buffer model

	Coordinating cluster size
	9 cells

	CoMP Threshold
	-9 [dB]

	Channel state information feedback 
	Explicit feedback without quantization

	
	frequency response for each cell in measurement set

	
	covariance matrix (interference and noise)

	Feedback delay
	4 msec

	Feedback interval
	1 TTIs

	Channel estimation for demodulation
	Practical [4]

	UE receiver assumption
	MMSE Option 1 [2]

	Overhead of RS and PDCCH 
	PDCCH (non-MBSFN subframe: 3 symbols, 

MBSFN subframe: 2 symbols)

	
	DM-RS (12 REs per PRB)

	
	CRS (2 ports in 4/10 non-MBSFN subframes)

	Number of UEs per sector
	10
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Figure A-1 CoMP Coordination Cell Layout for Scenario 2
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