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1. Introduction
One of the objective of the work item of further downlink MIMO enhancement for LTE-Advanced is evaluating CSI feedback enhancements and identify the most promising solutions, the CSI feedback enhancement candidates include: finer frequency domain granularity.
In this contribution, we give the initial simulation results of different subband granularity.
2. Feedback Granularity

For a system with 10 MHz bandwidth, the subband size is 6 RBs. The granularity of subband is an area where there might be room for improvement since the subband sizes for CQI and PMI would directly affect the performance, and worthwhile to study for new scenarios with low power nodes where channel conditions may be different. Furthermore, finer feedback granularity appears to be beneficial for coping with time misalignment between transmission antennas as pointed out in [2] .

3. Simulation results

We give our initial evaluation results here in Scenarios C1 the performance of SU-MIMO, full details of the simulation assumptions are given in the Appendix. The results are shown in Table 1.

Table 1 performance enhancement in Scenario C1

	CQI Feedback
Granularity
	Average Cell SE (bps/Hz/cell)
	gain
	5%ile user SE (bps/Hz/user)
	gain

	50 PRBs
	3.997

(baseline)
	0%
	0.0879

(baseline)
	0%

	6 PRBs
	4.17
	4.3%
	0.0986
	12.17%

	3 PRBs
	4.19
	4.8%
	0.10
	13.7%


Observations:

· Compared with wideband feedback, i.e. 50-PRB feedback granularity, subband of 6PRBs feedback including finer granularity of 3PRBs, shows the gains of about 4% for average cell spectrum efficiency (SE), and about 13% for cell edge user SE.
· The definition of the exact subband size needs FFS.

4. Conclusion
From our analysis and initial evaluation results, we can see that the enhancement of the CSI feedback granularity can improve the performance of MIMO about 4% for cell center UEs and 13% cell edge UEs. And the definition of the exact subband size, which means the frequency granularity, needs FFS.
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Appendix
System simulation assumptions

	Parameter
	Assumption

	Scenario
	Scenario C1

	Deployment model
	 Heterogeneous deployment with low Tx power RRHs (scenarios C1), reusing the assumptions from scenario 3/4 in the CoMP SI with configuration 4b (N=4) of TR36.814;

	
	Zero backhaul latency

	
	Hexagonal grid, 19 macro sites, 3 sectors/site, 4 RRHs/site

	Traffic model
	Full buffer

	UE speeds of interest
	3 km/h

	Bandwidth
	10 MHz

	Carrier frequency
	2 GHz

	Control OFDM symbols per RB pair
	3

	Max number of HARQ retransmissions
	4

	Channel model
	 Macro to UE: ITU UMA channel with 100% outdoor UEs

 RRH to UE: 20% outdoor UEs with ITU UMI channel
80% indoor UEs with ITU UMA NLOS channel 

	Transmit power
	Macro site: 46dBm; RRH: 30dBm

	Number of antennas (Macro, RRH)
	(4, 4)

	Number of UE antennas
	2


	Number of UE per macro area
	 Scenario C1: 30 UEs with Configuration 4b

	Antenna configuration
	TX:

 Macro: 0.5 λ-spaced cross-polarized ±45°

 RRH: 

* 0.5 λ-spaced cross-polarized ±45°
RX: cross-polarized ±45°

	Receiver 
	MMSE

	Feedback type
	PUSCH reporting mode 2-0 and 3-0

	Feedback delay
	6ms

	Scheduler
	Proportional fair in time and frequency



