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1
Introduction
There are several aspects related to subband scheduling that need to be considered. Some of them are subband size (bandwidth occupied by a subband) and uplink feedback overhead to report the channel quality on each subband. Having frequent channel quality updates can help scheduler to achieve good link adaptation, but the overhead can be significant. Therefore, the trade-off between performance and overhead needs to be found.
In this document, we show the system performance for different channel reporting periods, with assumptions in line with [1]. 
2
System Performance
2.1
Simulation Assumptions

The simulation assumptions are given in the following tables:

	Parameter
	Explanation/Assumption

	Cellular layout
	19 Node-B, 3-cell sites

	Number of UEs per cell
	10 UEs 

	Antenna horizontal pattern
	70 deg (-3 dB) with 20 dB front-to-back ratio

	Power allocated to data transmission
	100 % of total cell power

	Slow fading
	Log normal distribution

	Standard deviation of slow fading
	8 dB

	Correlation between sectors
	1.0

	Correlation between sites
	0.5

	BS antenna gain
	13 dB

	UE antenna gain
	0 dBi

	UE noise figure
	9 dB

	Thermal noise density
	-174 dBm/Hz

	HARQ scheme
	IR

	Number of retransmissions
	3

	Scheduling algorithm
	Proportional Fair

	BS total Tx power
	43 dBm

	TTI length
	0.5 ms

	MCS feedback delay
	2 TTIs

	MCS feedback period
	0.5 ms, 5ms

	MCS selection
	<=10% of the raw BLER

	Number of subbands
	6 (corresponding to 1.5MHz localized allocation),

12 (corresponding to 750kHz localized allocation)

	Number of Rx antennas
	2

	Specific fast fading model
	Jakes spectrum

	Inter-cell interference modelling
	Serving cell modelled as mulitpath and spatially correlated processes with Rx diversity;

Remaining 56 cells modelled as single path Rayleigh fading

	Link to system interface
	20 AWGN curves used along with the corresponding payload adjustment and Doppler adjustment for high velocity channel; EESNR method to calculate supportable data rate and PER [1]

	Bandwidth
	10 MHz

	Sampling frequency
	15.36 MHz

	FFT size
	1024

	Number of occupied subcarriers
	600

	Number of overhead OFDM symbols per TTI
	2

	Number of OFDM symbols per TTI
	7


Table 1

Simulation Assumptions

The channel delay and power profiles are fixed for each specific channel model as given in Table 2.

	Channel Model
	Path 1 (dB)
	Path 2 (dB)
	Path 3 (dB)
	Path 4 (dB)
	Path 5 (dB)
	Path 6 (dB)

	TU
	-3 
	0
	-2
	-6
	-8
	-10


Table 2

Normalized Power Profile

The deployment scenarios are listed in Table 3.

	Scenario
	Carrier Frequency
	Site-to-site Distance

(m)
	Penetration Loss

(dB)
	Speed (km/hr)
	Propagation Model

	D1
	2 GHz
	500
	20
	3
	L = 128.1 + 37.6 Log10(R)

	D2
	2 GHz
	500
	10
	30
	L = 128.1 + 37.6 Log10(R)


Table 3

Deployment Scenarios

	Modulation
	Code Rate

	QPSK
	1/3

	QPSK
	2/5

	QPSK
	½

	QPSK
	3/5

	QPSK
	2/3

	QPSK
	¾

	QPSK
	4/5

	16QAM
	1/3

	16QAM
	½

	16QAM
	2/3

	16QAM
	¾

	16QAM
	4/5

	64QAM
	1/3

	64QAM
	2/5

	64QAM
	½

	64QAM
	3/5

	64QAM
	2/3

	64QAM
	17/24

	64QAM
	¾

	64QAM
	4/5


Table 4:
Modulation and Code Rates

2.2
Results
The following tables present the system performance for 6 and 12 subbands with 0.5ms and 5ms reporting period.
	12 Subbands
	Throughput [Mbps]

0.5ms CQ period
	Throughput [Mbps]

5ms CQ period
	Loss [%]

	D1
	19.5
	18.9
	3

	D2
	14.4
	12.4
	13


Table 5:
Throughput with 12 subbands and 0.5ms and 5ms CQ reporting period

	6 Subbands
	Throughput [Mbps]

0.5ms CQ period
	Throughput [Mbps]

5ms CQ period
	Loss [%]

	D1
	19.0
	18.9
	0.5

	D2
	14.5
	12.8
	13


Table 6:
Throughput with 6 subbands and 0.5ms and 5ms CQ reporting period
It can be seen that the loss due to longer channel quality reporting period for low speed case is small, especially for 6 subbands. The loss for 30km/h speed is in the range of 13%.

Figure 1 shows the fairness curves for all considered cases.
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Figure 1:
Fairness Curves
3
Summary
In this document, we show the system performance for different channel reporting periods of 0.5ms and 5ms. It can be seen that the loss due to longer channel quality reporting period for low speed case is small, especially for 6 subbands. The loss for 30km/h speed is in the range of 13%. 

Since the performance loss due to longer CQI reporting period is not significant, we believe that 0.5ms reporting is not needed. Depending on the overhead trade-off, it is sufficient to have CQI reporting every 2.5ms or 5ms.
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