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1. Introduction
In RAN#50 a revised SID for CoMP for LTE was restarted [1]. The revised SI is refocused in part on the applicability of CoMP in realistic heterogeneous network deployments. 
2. Proposals for consideration 
a) Deployment scenario - Macro-only verses heterogeneous networks – RAN1 has spent a significant time and effort in evaluating CoMP performance in macro-only environments [2]. There was no consensus on the achievable gains with CoMP over single cell operation. Our initial results on the gains of CS/CB compared to Rel-10 are provided below. The simulation assumptions are summarized later 

Table 1: Throughput gains with inter-eNB CS/CB with sounding
	
	ULA 0.5λ at eNB and UE
	XPOL 0.5λ at eNB and UE

	
	Gain in cell-avg SE

 
	Gain in cell-edge SE

 
	Gain in cell-avg SE


	Gain in cell-edge SE



	
	
	
	
	

	Rel-10 SU-MIMO (w/ SRS)
	0 (baseline)
	0 (baseline)
	0 (baseline)
	0 (baseline)

	Rel-10 MU-MIMO (w/ SRS)
	+32.5%
	+23.54%
	+18.34%
	+13.31%

	SU-MIMO CS/CB

(w/ SRS)
	+3.98%
	+3.31%
	+3.07%
	+2.45%

	MU-MIMO CS/CB

(w/ SRS)
	+36.31%
	+37.31%
	+20.38%
	+20.88%


The results shown in Table 1 assume unlimited information exchange among 57 sectors (distributed iterative scheduling with no additional latency), and ideal (delayed) covariance matrix feedback. In such a case CS/CB gains over Release-10 is limited to < 4% in terms of sector throughput and < 11% in terms of cell-edge throughput in the simulated scenario. Considering realistic feedback and the complexity at the network the practically achievable gains with CS/CB will likely be insignificant. Realistic gains with CoMP-JP needs to be studied carefully considering issues like control region size mismatch, CRS collision and synchronization requirements across cooperating eNBs. In view of this we believe that there is a potential of greater CoMP gains with heterogeneous deployments. In view of this we propose the following –

· Consider heterogeneous networks as the priority for CoMP evaluation

· In pico-cell environment consider two cases

i. Clustered pico environment with a possibility of centralized coordination. This would need changes to the evaluation methodology and is described in [3].

ii. Uniformly distributed pico environment with distributed coordination. Coordination includes control region size, CRS planning, tighter synchronization for JP. 
· The baseline for CoMP gains needs to be Rel-10 performance with eICIC in the case of heterogeneous networks.
b) Feedback enhancements – The sensitivity of CoMP gains with non-ideality of CSI feedback is expected to be higher than that of single cell operation. Moreover CSI estimation for CoMP UEs may be degraded due to the cell-edge nature of the UEs. The currently defined Rel-10 feedback methods (codebooks) for 2, 4, 8 antennas may need to be extended to other number of antenna ports for example 6 to enable JP. This will also enable pico or macro cell antenna configurations with # antenna ports not included in the set (1, 2, 4, 8). 
In Rel-8 and Rel-10 mainly ULA and XPOL antenna configurations were used for optimizing feedback. We believe that low power eNBs in heterogeneous networks will benefit from considering other antenna array geometries.  In particular the arrays at the low power eNBs would likely need to be omni-directional instead of sectorized. Hence array geometries such as the uniform circular array (UCA) or a rectangular array need to be considered. Also it could be that the antenna pattern and/or polarization may be different for each of the antennas at the low power eNBs. Additionally for macro cells there may be a use for a very large number of antennas at the eNB (i.e., greater than 8) to improve range, interference mitigation, and/or MU-MIMO performance.
Our proposal is the following –

· Consider feedback enhancements for # of antenna ports outside the set (1, 2, 4, 8)

· Consider optimization of CSI feedback for antenna geometries including UCAs and rectangular arrays also with respect to the possible polarizations of the individual antennas for these geometries
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� In this contribution we evaluate the performance of CS/CB in a 4x2 system with sounding. The model for feedback is a wideband covariance matrix that is delayed by 5ms but is otherwise ideal. UEs are assumed to provide a covariance feedback for up to 2 strongest interferers (in addition to the serving cell). The CQI feedback is assumed to be TxD CQI complaint with Release-9. In addition, the relative powers of one or two dominant interferers are also sent as feedback. We assume inter-eNB coordination for the simulations. In the case of CS/CB a transmission technique is chosen at the eNB from 7 possible techniques – silencing, MRT-rank1, MRT-rank-1 + null steering, MRT-rank-2, MRT-rank-2 + null steering, MU-MIMO, MU-MIMO + null steering. Each cell is non-uniformly loaded with an average of 10UEs per cell. Full buffer traffic and wideband scheduling is assumed. An IRC receiver is used. Channel model – 3GPP case 1 Urban Macro high spread. Equal overhead is assumed for all cases.





