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1 Introduction
According to the agreement on RAN1#59bis meeting [2], this contribution provides a performance evaluation of an intra-eNB CBF scheme for Rel-10. Inter-eNB CBF results are provided for comparison.
2 CBF scheme and system performance evaluation
Here is a brief description of the simulated CBF scheme:
The UEs are categorized as into 2 types: UEs at the cell center and UEs at the cell edge. The cell edge UEs report the CSI information of their strongest interfering neighboring cells. The interfering cells are the cells that cause the substantial portion of the total interference the UE observes. Only cell edge (about 10%~15%) UEs need to feedback their CSI information for 1 to 2 dominant interfering cells, therefore the additional feedback overhead is relative limited. In addition, a delta CQI is reported assuming that these neighboring cells form their beams to avoid interfering with the reporting UEs. Precoding of a dominant neighboring cell is determined to maximize SLNR. An enhanced PF scheduler is used to improve cell edge throughput without significant average spectral efficiency loss.
2.1 Full Buffer Traffic Scenario

The system performance is evaluated with full buffer traffic, with an average 10 UEs per cell. Detailed assumptions may be found in the Appendix. Note that only SU-MIMO is simulated for both Rel-8 and CBF schemes.
Table1.  Full Buffer evaluation with average 10 UEs per cell, 4x2 antenna configuration 3
	
	LTE Rel.8 SU-MIMO
	Intra-eNB CBF
	Inter-eNB CBF

	Cell average spectral efficiency (bit/s/Hz/cell)
	2.32
	2.28
	2.30

	Cell average gain over Rel.8
	-
	- 2%
	- 1%

	Cell edge spectral efficiency (bit/s/Hz/cell)
	0.091
	0.107
	0.112

	Cell edge gain over Rel.8
	-
	18%
	23%


As shown above, 
· CBF, both intra-eNB and inter-eNB, provides substantial gain on the cell-edge throughput compared to Rel-8 SU-MIMO.

· By limiting to intra-eNB only CBF, the gain reduces as expected.
3 Conclusions
As a candidate scheme in LTE-A system, CBF can improve the cell-edge performance significantly and should be supported in LTE Release 10.
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Appendix: Assumptions and Models
The detailed evaluation assumptions for calibration are shown in Table 2, and default assumptions are aligned with the guidelines provided by 3GPP in TR 36.814 ‎[1]:
Table 2. System models and assumptions for FDD in Case1 SCM-UMa (High Spread)

	Parameter
	Values used for evaluation

	Deployment scenarios
	Homogeneous deployments

	Network synchronization
	Synchronized

	Simulation case
	3GPP-case1 SCM-UMa (high spread)

	System bandwidth
	10 MHz (FDD)

	Antenna configuration
	4x2 

	Antenna configuration
	Config.3

   eNB: co-polarized (0.5 wavelength spacing)

   UE: co-polarized antennas

	Antenna pattern
	Follow 36.814 as baseline

	eNB Antenna tilt
	Follow 36.814

3D

	UE density
	10 UEs per cell for high load

	Placing of UEs
	Uniform distribution

	DL overhead assumption
	For Rel.8:

DL overhead: 3 symbols for DL CCHs, Antenna Port 0~3 CRS;

For LTE-A:

DL overhead aligned with ITU evaluation

	Channel estimation
	Ideal

	Receiver type
	IRC

	CSI assumption at eNB
	CBF: short-term sub-band CSI

	CSI feedback delay
	4ms

	CSI feedback period
	10 ms for short term;

	Traffic model
	Full buffer













































































