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1. Introduction

Following the approval of the simulation assumptions for CoMP evaluation [1, 2], in this contribution we present some preliminary uplink performance evaluations for scenario 2, i.e. a homogeneous network with high Tx power RRHs. For comparison, we also present a preliminary uplink performance evaluation of scenario 1, a homogeneous network with intra-site CoMP reception.
These preliminary results use ideal channel estimation, two co-polarized eNB antennas with 4λ spacing, 2D antenna pattern and full buffer traffic model. 

2. Simulation assumptions

Simulation assumptions are listed in table 1.

Table 1 Simulation assumptions
	Parameter
	Value

	Deployment
	Single cell, scenario 1 and scenario 2

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site, wrap around

	BW
	10MHz

	Duplex method
	FDD

	Network synchronization
	Synchronized

	Uplink transmission scheme
	1x2 SIMO

	Uplink scheduler
	Channel dependent PF cell-independent scheduling 

	Uplink power control
	FPC alpha =0.8

	Uplink HARQ
	Maximum four transmissions, Chase Combining

	Link adaptation
	Post processing SINR, non-ideal interference covariance estimation for link adaptation. 

	Antenna pattern
	2D.

	Channel model
	3GPP Spatial Channel Model (SCM) with high spread (TR 25.996)

	UE max Tx power
	23dBm

	UE speed
	3km/h

	Antenna configuration at eNB
	Co-polarized antennas with 4λ  spacing

	Distance-dependent path loss
	L=128.1 + 37.6log10(R), R in kilometres

	Penetration Loss
	20dB

	Lognormal Shadowing standard deviation
	8dB

	Correlation distance of Shadowing
	50 m

	Shadowing correlation
	Between cells
	0.5

	
	Between sector
	1

	UE traffic
	Full buffer

	User distribution
	Randomly and uniformly distributed over area. The minimum distance to site is 35m, Re-drop users within minimum distance

	BS noise figure
	5dB

	BS feeder loss
	2dB

	BS antenna gain
	17dBi

	Number of UE in the sector
	10

	Channel estimation
	Ideal 

	Control channel overhead
	Demodulation RS ( 2 Symbols per subframe ); sounding RS 10 ms period ; PUCCH, 4/50 RBs 


CoMP reception is used for all UEs.
3. Simulation results
3.1 Performance of CoMP Scenarios 1 and 2, and single cell 

[image: image1.emf]Average throughput with 2D

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

0 2 4 6 8 10 12

Effective IoT (dB)

Average throughput (bps/Hz)

Single cell

scenario 1

scenario 2


Fig. 1 Average throughput vs. effective IoT 
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Fig. 2 Edge throughput vs. effective IoT
The figures show 36% average throughput gain and 56% edge throughput gain from Scenario 2 compared to single-cell operation.
4. Conclusion

In this contribution, we present initial performance evaluation for uplink CoMP scenario 2. Simulations are ongoing for the cases of cross-polarized eNB antennas, non-ideal channel estimation, 3D antenna pattern and non-full-buffer traffic model.
Reference
[1] R1-111125, NTT DoCoMo, “CoMP simulation assumptions”, 3GPP RAN1-#64, Feb. 2011.

[2] R1-111121, Alcatel-Lucent , Alcatel-Lucent Shanghai Bell, “Text Proposal of Simulation Assumptions for Evaluation of UL CoMP”, 3GPP RAN1#64,  Taipei, 21st-25th  2011.
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PLD_RIC_EffIoT

		CoMP scheme		PC alpha		Antenna		IoT		Effective IoT		Average throughput		Edge throughput		Jain's index		IoT Target		Power control Scheme

		single cell		0.8		2D		4.7747		4.3799		0.992554		0.0309		0.7458		0.9106		PLD(5dB, 0.8)

								6.1565		5.6438		1.061224		0.0345		0.7598		0.9736		PLD(7dB, 0.8)

								7.6498		7.0228		1.112018		0.0392		0.7679		1.0202		PLD(9dB, 0.8)

								9.2499		8.5284		1.151585		0.0398		0.7702		1.0565		PLD(11dB, 0.8)

								10.8767		10.083		1.176982		0.0388		0.7622		1.0798		PLD(13dB, 0.8)

												0

		Scenario 1 Co3		0.8		2D		4.2812		3.955		1.093924		0.0357		0.7566		1.0036		PLD(5dB, 0.8)

								5.599		5.094		1.16957		0.0402		0.7714		1.073		PLD(7dB, 0.8)

								7.0279		6.3497		1.232463		0.0446		0.7796		1.1307		PLD(9dB, 0.8)

								8.5851		7.7477		1.275518		0.0476		0.7819		1.1702		PLD(11dB, 0.8)

								10.167		9.206		1.309308		0.0444		0.7742		1.2012		PLD(13dB, 0.8)

												0

		Scenario 2 Co9										0

				0.8		2D		3.6533		3.374		1.238894		0.042		0.7751		1.1366		PLD(5dB, 0.8)

								4.8612		4.2864		1.343643		0.0486		0.7905		1.2327		PLD(7dB, 0.8)

								6.2166		5.3223		1.425066		0.0541		0.8003		1.3074		PLD(9dB, 0.8)

								7.7084		6.4907		1.489376		0.0573		0.8025		1.3664		PLD(11dB, 0.8)

								9.2359		7.7342		1.537227		0.0556		0.7975		1.4103		PLD(13dB, 0.8)
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PLD_RIC_EffIoT

		CoMP scheme		PC alpha		Antenna		IoT		Effective IoT		Average throughput		Edge throughput		Jain's index		Edge throughput		Power control Scheme

		single cell		0.8		2D		4.7747		4.3799		0.033681		0.033681		0.7458		0.0309		PLD(5dB, 0.8)

								6.1565		5.6438		0.037605		0.037605		0.7598		0.0345		PLD(7dB, 0.8)

								7.6498		7.0228		0.042728		0.042728		0.7679		0.0392		PLD(9dB, 0.8)

								9.2499		8.5284		0.043382		0.043382		0.7702		0.0398		PLD(11dB, 0.8)

								10.8767		10.083		0.042292		0.042292		0.7622		0.0388		PLD(13dB, 0.8)

														0

		Scenario 1 Co3		0.8		2D		4.2812		3.955		1.0036		0.038913		0.7566		0.0357		PLD(5dB, 0.8)

								5.599		5.094		1.073		0.043818		0.7714		0.0402		PLD(7dB, 0.8)

								7.0279		6.3497		1.1307		0.048614		0.7796		0.0446		PLD(9dB, 0.8)

								8.5851		7.7477		1.1702		0.051884		0.7819		0.0476		PLD(11dB, 0.8)

								10.167		9.206		1.2012		0.048396		0.7742		0.0444		PLD(13dB, 0.8)

														0

		Scenario 2 Co9												0

				0.8		2D		3.6533		3.374		1.1366		0.04578		0.7751		0.042		PLD(5dB, 0.8)

								4.8612		4.2864		1.2327		0.052974		0.7905		0.0486		PLD(7dB, 0.8)

								6.2166		5.3223		1.3074		0.058969		0.8003		0.0541		PLD(9dB, 0.8)

								7.7084		6.4907		1.3664		0.062457		0.8025		0.0573		PLD(11dB, 0.8)

								9.2359		7.7342		1.4103		0.060604		0.7975		0.0556		PLD(13dB, 0.8)






