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1. Introduction

It is commonly understood that frequency selective scheduling (FSS) is important in the LTE system. FSS involves a trade-off between the downlink throughput and uplink overhead. For optimizing this trade off, many companies have proposed a few compression schemes. The Best-M based scheme is such a compression scheme that achieves good performance for this trade off between the downlink throughput and uplink overhead [1]. Some companies pointed out that the Best-M based scheme is a good choice with a proportional-fair scheduler or other scheduler and a full buffer traffic scenario [2-5].

In this contribution, we address the necessity of an Adaptive decision method for the Best-M based scheme. The Adaptive Best-M based scheme reduces the uplink overhead for similar downlink throughput, compared with the fixed Best-M based scheme. We also give details on the coordination between the UE and the eNB that is constructed to achieve the Adaptive Best-M based scheme.
2. The Advantage of Adaptive Best-M based scheme
The Adaptive Best-M method adapts (matches) the M (the number of subbands selected for UL CQI reporting) of the CQI Feedback Reporting scheme Best-M, to the actual CQI reporting need, thus reducing M to 5 or lower, thereby reducing the average UL overhead required for CQI Reporting. 

We compared the performance and overhead of the Adaptive Best-M based scheme with the fixed Best-M based scheme by simulation. 
The simulations compared the following cases:

· fixed M case (M is determined statically without the knowledge in UE and eNB,
M=3 and M=5 were simulated);

· adaptive M case (use the knowledge in both UE and eNB to determine M). 
The simulation set-up and parameters are shown in the Appendix. The results are shown below. 
Figure 1 shows a comparison of the Average Sector Throughputs for the above alternatives 

Figures 2 show a comparison of the UL Overheads in Information bits per TTI for the above alternatives 
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	Figure 1. Average Sector Throughput over TTI
	Figure 2. Overhead over TTI


As shown in the simulation results, the adaptive decision method has the following advantages:
· the uplink overhead is decreased greatly;
· the overall throughput is increased slightly.
3. Coordination between UE and eNB
Actually eNB can get many cell traffic parameters, for example, the UEs’ number, the overall throughput and edge throughput, etc., while UE can measure the downlink condition with high accuracy, such as path-loss, velocity, BER performance, etc. Figure3 shows the adaptive decision method with the coordination mechanism between UE and eNB.
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Figure 3. The coordination mechanism between UE and eNB
The Adaptive Best-M based scheme with the coordination between UE and eNB is constructed by the following two loops:

· The UE transmits the measured downlink factors and channel conditions to eNodeB.

· The eNB decides the value of M adaptively according to the changes in the operating conditions, which include factors received from the UE, and available in the eNB itself. Then the eNB transmits the determined value of M to each UE.
The scheme based on some measurement result from UE and adaptive decision by eNB of the value of M allows flexible trade off between the downlink throughput and uplink overhead. 
4. Conclusion
This contribution presents an adaptive decision method for the Best M based scheme. 
Proposal1: The Adaptive decision method for the Best-M based scheme should be supported. 

Proposal2: The Adaptive Best-M based scheme is constructed in the following way:

· The UE can transmit the measurement results as factors to determine M value by eNB.
· The eNB should decide the value of M adaptively according to the changes in operating conditions, which include received downlink channel knowledge from the UE and the traffic knowledge within the eNB itself.

We believe that the introduction of the Adaptive Best-M based scheme provides more efficient feedback scheme in LTE.
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Appendix: Simulation Parameters
	Parameter
	Assumption/Value

	Cellular Layout
	1 Sector per eNB

	Cell Radius
	500 m

	Carrier Frequency
	2.0 GHz

	System Bandwidth
	10 MHz

	Distance-dependent Path Loss
	L=128.1+37.6log10(R), R in km

	Shadowing Standard Deviation
	8 dB

	Thermal Noise Density
	-174 dBm/Hz

	Subcarrier Spacing
	15 kHz

	RB Bandwidth
	180 KHz (12 Subcarriers)

	FFT Size
	1024

	Active Sub-carriers
	600

	eNB Transmitter
	1 Antenna

	eNB Antenna Gain
	15 dBi

	Maximum eNB Transmission Power
	35 dBm

	UE Number
	14

	UE Velocity
	3~70 km/h

	UE Receiver
	1 Antenna

	UE Antenna Gain
	0 dBi

	UE Noise Figure
	9 dB

	Channel Model
	Typical Urban (TU)

	Channel Profile (dB)
	[-3, 0, -2, -6, -8, -10]

	Channel Delay (ns)
	[0, 200, 500, 1600,2300, 5000]

	Channel Estimation
	Least Square Algorithm (LS)

	Receiver Implementation
	Zero Forcing Algorithm (ZF)

	Scheduler
	Proportional Fair

	Scheduling Interval
	1 TTI

	Scheduling Delay
	1 TTI

	HARQ
	Off

	CQI Quantization
	On, 5 bits per SINR

	CQI Reporting Scheme
	Best M, M=3, M=5, M=Adaptive

	Dynamic Value of M
	1~6

	CQI Overhead Information per UE
	(5+6)×M+5 (bits)
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- UE transmits the measured downlink channel condition 





- eNB decides the value of M adaptively according to the changes in operating conditions 


 

















CQI 





CQI 





CQI 





CQI 





CQI 





UE 





eNB 





M=5





M=4





M=3








- 1/4 -

