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1				Introduction
CoMP discussions formed an important part of the initial phases of Rel-10 but the technology was later abandoned due to lack of time and insufficient simulation proof to demonstrate its effectiveness. Since most companies agree that CoMP is an useful technology in principle, in Rel-11, there are plans to have extensive simulation study of CoMP to cover all possible deployment scenarios taking detailed practical impairments and signalling issues ito account. CoMP study item discussions for Rel-11 happened during RAN1#63bis. A phased simulation study was agreed where Phase 1 should study homogenous networks and phase 2 heterogeneous networks. Some initial results were discussed in RAN1#63-bis and RAN1#64 and simultaneously the simulation assumptions were being made more concrete [1][2]. Based on these assumptions and general agreements, this paper provides preliminary simulation results for homogeneous deployments of CoMP in the downlink. 

2				Discussion of Considered Scheme
In this work we evaluate the performance of the CS/CB based CoMP and compare with Rel-8 SU-MIMO and MU-MIMO. It has been assumed that Release-8 based codebook is used for the precoders at eNBs. Each UE feedbacks unquantized but delayed spatial covariance matrix [4] for each eNB in its measurement set periodically.
Consider an K cell CoMP scenario, where the typical value of K could be 3, 9, 19, and 21. The CoMP CB/CS scheme we utilized in the simulation is an iterative scheme, which is described as follows
Generate a random permutation of the integers from 1:K, with the k-th element denoted as Ck.
For iteration i=1 to N
	For iteration k = 1 to K
Step1:  Update Precoder of cell Ck for each associated UE based on the scheduling results of Cells C1 to Ck-1. Note that the precoder of cell Ck is chosen from release 8 codebook, such that the following SLNR metric [5] is maximized






where   is the precoder at cell Ck for UE i,  is the covariance matrix of the channel between cell Ck and UE I,  is the victim UE set, and  is a regularization factor. 
		Step 2: Perform PF scheduling for cell Ck.
End
End 
3				Preliminary Results

[image: ]

The performances of CS/CB CoMP are shown in the two figures for co polarized and cross polarized antenna set ups. 
[image: ]
4				Conclusion 
CoMP shows modest gains over Rel 8 SU/MU-MIMO. For most cases the gains are under 10% and with ideal assumptions of channel estimation. To realize full potential gains of CoMP new precoding schemes and explicit channel feedback should be studied. 
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Appendix 
	Parameter 
	Values used for evaluation 

	Deployment scenarios 
	[bookmark: _GoBack]Homogeneous network with intra-site coordination, 3 sector coordination for CS/CB CoMP

	Number of UEs per cell 
	10 

	System bandwidth 
	10 MHz (FDD) 

	Channel Model
	ITU UMi

	Antenna Configuration 
	1) Vertically polarized with 0.5λ spacing 
2) +45/-45 degrees cross-polarized with 0.5λ spacing
3) Same polarization pattern at eNB and UE  

	Feedback scheme 
	Delayed and periodic feedback of channel covariance matrix without quantization. 

	Number of antennas at transmission point
	4

	Number of antennas at UE
	2

	CSI feedback delay 
	6ms 

	CSI feedback period 
	5 ms 

	UE receiver 
	MMSE option 1 [3]
Ideal channel estimation based on DM-RS 

	Placing of UEs 
	Uniform distribution for homogeneous networks 

	Scheduler 
	Proportional Fair + iteration (1 times) 

	Precoding Scheme 
	SLNR 

	Traffic model 
	Full buffer 

	Backhaul assumptions 
	Point-to-point fiber, zero latency and infinite capacity 

	HARQ 
	Chase Combining, Maximum 3 retransmission 
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