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1. Introduction

In this contribution we present our evaluation results of CoMP CB/CS in Phase I homogeneous deployment, for intra-site coordination (Scenario 1) and inter-site coordination (Scenario 2).

2. Evaluation Setup

2.1. Beamforming

Performance benchmark is Rel.10 single-cell SU/MU-MIMO with dynamic switching. SLR beamforming is applied for both non-CoMP and CoMP evaluation. A maximum of two users can be multiplexed in MU-MIMO transmission per cell where 1 layer is allocated to each user. For Rel.10 MU-MIMO, the beamforming vector for a given UE 
[image: image1.wmf]s

, when paired with UE 
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, is derived as 
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 is the approximation of the normalized transmit covariance of user 
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 are the CQI and precoder feedback. For CoMP CB/CS, the beamforming vectors are derived as 
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where 
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 is the serving cell of user 
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 and user 
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, and 
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indicates the cooperating CoMP cells which are serving cells  of user 
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. Note that individual SLR beamforming is done for each cell, instead of a joint SLR beamforming on the aggregated multi-cell channel, to avoid the additional power scaling required to meet the per-cell power constraint (see [12]).
2.2. Scheduling 

Scheduling is performed in an distributed iterative manner where in the Pth iteration, every cell performs single-cell scheduling assuming the transmission property (scheduled users and beam pattern) of all other CoMP coordinating cells after the (P-1)th iteration. A fixed number of iterations are assumed in this contribution. After the iterations terminate, for MCS rate prediction, the CQI feedback 
[image: image14.wmf]J

s

r

 is updated to reflect the SNR change due to CoMP coordination as
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2.3. Feedback

Implicit per-cell CQI/PMI feedback based on Rel.10 framework is used in this evaluation. For each cell in the CoMP coordination set, the UE reports Rel.10 single-cell CQI/PMI/RI using PUSCH mode 3-1.
Realistic CSI measurement is modeled where the measurement error is extracted from the link-level MSE statistics. CSI quantization and quantization is realistically modeled with 4-bit CQI table and Rel.10 codebook, and the transmission of CSI is assumed error free.
3. Evaluation Results

Evaluation is performed in a high-loaded scenario with 10 UEs per cell with full buffer traffic. Ideal backhaul with zero-delay infinite capacity is considered, and time and frequency-synchronization error is assumed to be zero. 
Table I and II summarize the cell-average and cell-edge performance for Rel.10 non-CoMP transmission vs. CoMP CB/CS, with 3-cell intra-site and 9-cell inter-site cooperation. 
Table I: Performance of CoMP and non-CoMP transmission with 4x2 cross-polarized array
	Receiver
	Performance
	Single-Cell
	3-cell CB/CS
	Gain
	9-cell CB/CS
	Gain

	MMSE
	Average
	1.547
	1.5485
	0.1%
	1.5516
	0.3%

	
	5%
	0.0394
	0.0404
	2.5%
	0.0405
	2.9%

	
	Jain index
	0.690
	0.696
	NA
	0.706
	NA


Table II: Performance of CoMP and non-CoMP transmission with 4x2 ULA array

	Receiver
	Performance
	Single-Cell
	3-cell CB/CS
	Gain
	9-cell CB/CS
	Gain

	MMSE
	Average
	2.504
	2.521
	0.7%
	2.579
	3.0%

	
	5%
	0.0617
	0.0635
	2.9%
	0.0653
	5.8%

	
	Jain index
	0.675
	0.694
	NA
	0.695
	NA


The following conclusions are drawn from the evaluation:
· CoMP CB/CS provides marginal performance improvement over Rel.10 SU/MU MIMO, in terms of both cell-average and cell-edge throughput in the homogeneous deployment scenario. 
4. Conclusions

In this contribution we presented initial evaluation results of CoMP CB/CS in Phase I homogeneous network deployments. Simulation results show that CB/CS provides marginal performance improvements (in the range of 1-5%) over Rel.10 MU-MIMO schemes. 
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Appendix: Simulation assumptions
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Figure 1: Reference CoMP Coordination Cell Layout for Scenario 2

Table III: Simulation Assumptions
	Parameter
	Assumptions

	Feedback scheme
	Per-cell implicit RI/CQI/PMI with Rel.10 PUSCH mode 3-1, 

subband 6RB,  4-bit CQI, Rel.10 codebook

	Inter-cell feedback
	None

	CSI Feedback delay
	6 ms

	CSI Reporting periodicity
	5 ms

	Link adaptation
	Non-Ideal

	Scheduler
	Proportional fair in time and frequency

	ACK/NACK based outer loop link adaptation adjustment 
	Yes: target BLER=10%

	Number of cells 
	57

	Deployment model
	Homogeneous deployment with high Tx power RRH

Hexagonal grid, 3 sector sites

	Backhaul 
	Point to point fiber,  zero latency and infinite capacity

	Inter site distance
	500 m

	Average number of users per cell
	10

	Traffic model
	Full buffer

	UE speeds 
	3 km/h

	Bandwidth
	10 MHz

	Carrier frequency
	2 GHz

	Control OFDM symbols 
	3

	Max number of HARQ retransmissions
	3

	Channel model
	3GPP Case 1 (SCME Urban Macro 15° angular Spread)

	Tx power per transmission point
	46 dBm

	BS antenna configuration
	4Tx cross-polarized or ULA with 0.5 λ separation. 

3D pattern with 15° electric downtilt

	UE antenna configuration
	2 RX with 0.5 λ separation, same polarization as BS 

	UE receiver 
	MMSE without inter-cell interference suppression
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