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1. Introduction

This contribution provides updated results of CoMP Phase 1 evaluation for joint transmission (JT) with non full buffer traffic model. 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 global precoding with explicit feedback, 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 (Table A-1), and actual transmission point is selected taking fast fading into account e.g. best combination in terms of largest eigen vector of concatenated channel matrix.
Table 1 and Table 2 show evaluation results for FTP traffic model 1 and 2, respectively. From the tables, substantial improvement on cell-edge user throughput of JT is observed by around 50-75% for SU and around 17-40% for MU, respectively.
Table 1 Results with FTP traffic model 1

	Ant
	offered traffic 
parameter
	SU/MU
	CoMP scheme
	Served cell TP
[bps/Hz]
	Mean UE TP
[bps/Hz]
	Mean UE TP
Gain [%]
	5% UE TP
[bps/Hz]
	5% UE TP
Gain [%]
	Resource
Utilization [%]

	2x2
X
	RU 50%
	SU
	Non-CoMP
	0.8938
	1.6290
	
	0.3709
	
	51.1

	
	
	
	JT CoMP
	0.8955
	2.4096
	47.92%
	0.6449
	73.85%
	

	
	
	MU
	Non-CoMP
	0.8989
	1.6303
	
	0.4307
	
	

	
	
	
	JT CoMP
	0.8981
	1.8223
	11.77%
	0.5707
	32.50%
	

	
	RU 25%
	SU
	Non-CoMP
	0.4992
	2.4207
	
	0.6377
	
	24.99

	
	
	
	JT CoMP
	0.5000
	3.5380
	46.15%
	1.0987
	72.28%
	

	
	
	MU
	Non-CoMP
	0.4950
	2.5894
	
	0.6986
	
	

	
	
	
	JT CoMP
	0.5000
	2.8036
	8.27%
	0.8680
	24.25%
	

	4x2
XX
	RU 50%
	SU
	Non-CoMP
	1.1215
	2.0565
	
	0.4741
	
	49.94

	
	
	
	JT CoMP
	1.1241
	2.6918
	30.89%
	0.7714
	62.72%
	

	
	
	MU
	Non-CoMP
	1.1173
	2.0492
	
	0.5790
	
	

	
	
	
	JT CoMP
	1.1274
	2.2623
	10.40%
	0.7642
	31.97%
	

	
	RU 25%
	SU
	Non-CoMP
	0.6434
	2.9187
	
	0.8247
	
	25.29

	
	
	
	JT CoMP
	0.6400
	3.8000
	30.19%
	1.3168
	59.68%
	

	
	
	MU
	Non-CoMP
	0.6392
	3.0922
	
	0.8785
	
	

	
	
	
	JT CoMP
	0.6400
	3.3133
	7.15%
	1.1423
	30.03%
	

	2x2
II
	RU 50%
	SU
	Non-CoMP
	0.8913
	1.6746
	
	0.4755
	
	45.97

	
	
	
	JT CoMP
	0.8947
	2.2482
	34.25%
	0.7217
	51.76%
	

	
	
	MU
	Non-CoMP
	0.8930
	1.7398
	
	0.5703
	
	

	
	
	
	JT CoMP
	0.8981
	1.8706
	7.52%
	0.6926
	21.44%
	

	
	RU 25%
	SU
	Non-CoMP
	0.4975
	2.2816
	
	0.7728
	
	23.22

	
	
	
	JT CoMP
	0.5009
	3.1911
	39.86%
	1.2418
	60.70%
	

	
	
	MU
	Non-CoMP
	0.4992
	2.4213
	
	0.8483
	
	

	
	
	
	JT CoMP
	0.4984
	2.6072
	7.68%
	1.0259
	20.94%
	

	4x2
X  X
	RU 50%
	SU
	Non-CoMP
	1.1198
	2.2752
	
	0.4931
	
	47.46

	
	
	
	JT CoMP
	1.1224
	3.1218
	37.21%
	0.8700
	76.43%
	

	
	
	MU
	Non-CoMP
	1.1232
	2.2528
	
	0.5880
	
	

	
	
	
	JT CoMP
	1.1241
	2.5131
	11.56%
	0.8272
	40.68%
	

	
	RU 25%
	SU
	Non-CoMP
	0.6426
	3.2105
	
	0.8520
	
	23.95

	
	
	
	JT CoMP
	0.6409
	4.2558
	32.56%
	1.4439
	69.46%
	

	
	
	MU
	Non-CoMP
	0.6451
	3.3832
	
	0.8866
	
	

	
	
	
	JT CoMP
	0.6426
	3.6251
	7.15%
	1.1989
	35.22%
	

	4x2
IIII
	RU 50%
	SU
	Non-CoMP
	1.1257
	2.0774
	
	0.5701
	
	46.92

	
	
	
	JT CoMP
	1.1182
	2.6419
	27.17%
	0.8544
	49.88%
	

	
	
	MU
	Non-CoMP
	1.1207
	2.1477
	
	0.7373
	
	

	
	
	
	JT CoMP
	1.1291
	2.2878
	6.52%
	0.8911
	20.86%
	

	
	RU 25%
	SU
	Non-CoMP
	0.6434
	2.8559
	
	0.9376
	
	24.12

	
	
	
	JT CoMP
	0.6400
	3.6561
	28.02%
	1.4002
	49.33%
	

	
	
	MU
	Non-CoMP
	0.6409
	3.0491
	
	1.0481
	
	

	
	
	
	JT CoMP
	0.6367
	3.1898
	4.61%
	1.2801
	22.13%
	


Table 2 Results with FTP traffic model 2
	Ant
	offered traffic 
parameter
	SU
	CoMP scheme
	Served cell TP
[bps/Hz]
	Mean UE TP
[bps/Hz]
	Mean UE TP
Gain [%]
	5% UE TP
[bps/Hz]
	5% UE TP
Gain [%]
	Resource
Utilization [%]

	2x2
X
	RU 50%
	SU
	Non-CoMP
	0.9124
	1.3508
	
	0.3928
	
	52.16

	
	
	
	JT CoMP
	0.9352
	1.8290
	35.40%
	0.6433
	63.75%
	

	
	
	MU
	Non-CoMP
	0.9132
	1.3341
	
	0.4040
	
	

	
	
	
	JT CoMP
	0.9166
	1.4698
	10.17%
	0.5163
	27.78%
	

	
	RU 25%
	SU
	Non-CoMP
	0.5372
	2.0363
	
	0.6472
	
	27.62

	
	
	
	JT CoMP
	0.5447
	2.9002
	42.42%
	1.1287
	74.39%
	

	
	
	MU
	Non-CoMP
	0.5372
	2.0198
	
	0.6433
	
	

	
	
	
	JT CoMP
	0.5388
	2.2019
	9.01%
	0.8470
	31.66%
	

	4x2
XX
	RU 50%
	SU
	Non-CoMP
	1.1274
	1.7228
	
	0.5416
	
	49.93

	
	
	
	JT CoMP
	1.1485
	2.1648
	25.66%
	0.8220
	51.75%
	

	
	
	MU
	Non-CoMP
	1.1300
	1.7563
	
	0.5633
	
	

	
	
	
	JT CoMP
	1.1451
	1.9031
	8.36%
	0.7125
	26.50%
	

	
	RU 25%
	SU
	Non-CoMP
	0.6780
	2.4706
	
	0.8118
	
	27.44

	
	
	
	JT CoMP
	0.6881
	3.1581
	27.83%
	1.3449
	65.66%
	

	
	
	MU
	Non-CoMP
	0.6771
	2.4670
	
	0.8439
	
	

	
	
	
	JT CoMP
	0.6780
	2.6473
	7.31%
	1.0889
	29.02%
	

	2x2
II
	RU 50%
	SU
	Non-CoMP
	0.9175
	1.3841
	
	0.5062
	
	47.89

	
	
	
	JT CoMP
	0.9377
	1.7499
	26.43%
	0.7512
	48.39%
	

	
	
	MU
	Non-CoMP
	0.9225
	1.4351
	
	0.5300
	
	

	
	
	
	JT CoMP
	0.9318
	1.5273
	6.42%
	0.6336
	19.56%
	

	
	RU 25%
	SU
	Non-CoMP
	0.5388
	1.9488
	
	0.7748
	
	25.68

	
	
	
	JT CoMP
	0.5447
	2.6342
	35.17%
	1.3052
	68.45%
	

	
	
	MU
	Non-CoMP
	0.5380
	1.9905
	
	0.8166
	
	

	
	
	
	JT CoMP
	0.5439
	2.1089
	5.95%
	0.9787
	19.85%
	

	4x2
X  X
	RU 50%
	SU
	Non-CoMP
	1.1342
	1.9543
	
	0.5547
	
	47.33

	
	
	
	JT CoMP
	1.1519
	2.5246
	29.18%
	0.9168
	65.26%
	

	
	
	MU
	Non-CoMP
	1.1375
	1.9227
	
	0.5824
	
	

	
	
	
	JT CoMP
	1.1468
	2.1065
	9.56%
	0.7764
	33.31%
	

	
	RU 25%
	SU
	Non-CoMP
	0.6729
	2.7588
	
	0.8460
	
	25.33

	
	
	
	JT CoMP
	0.6864
	3.5712
	29.45%
	1.5106
	78.55%
	

	
	
	MU
	Non-CoMP
	0.6805
	2.6857
	
	0.8271
	
	

	
	
	
	JT CoMP
	0.6839
	2.9075
	8.26%
	1.1555
	39.72%
	

	4x2
IIII
	RU 50%
	SU
	Non-CoMP
	1.1367
	1.7192
	
	0.6346
	
	47.27

	
	
	
	JT CoMP
	1.1468
	2.1161
	23.08%
	0.9245
	45.67%
	

	
	
	MU
	Non-CoMP
	1.1426
	1.8374
	
	0.7148
	
	

	
	
	
	JT CoMP
	1.1468
	1.9605
	6.70%
	0.8405
	17.59%
	

	
	RU 25%
	SU
	Non-CoMP
	0.6830
	2.4023
	
	0.9416
	
	26.3

	
	
	
	JT CoMP
	0.6839
	3.0422
	26.63%
	1.4921
	58.46%
	

	
	
	MU
	Non-CoMP
	0.6780
	2.4715
	
	1.0037
	
	

	
	
	
	JT CoMP
	0.6813
	2.6143
	5.78%
	1.2175
	21.30%
	


3. Conclusion
Updated results of CoMP Phase 1 evaluation for joint transmission (JT) with non full buffer traffic model are provided. According to the results, substantial (50-75% for SU and 17-40% for MU) improvement of JT on cell-edge user throughput is observed so we’d suggest to introduce CoMP for Release-11.
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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, and up to 2 for one UE

	Scheduling algorithm
	Proportional fairness

	Traffic model
	FTP traffic model 1, 2 of [3]
 = 0.36, 0.48, 0.68, 0.84 for model 1;

K = 8,10,14,17 for model 2

	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
	Ideal

	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)
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Figure A-1 CoMP Coordination Cell Layout for Scenario 2






