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ABSTRACT

Recently, researches about downlink resource allocation algorithms applying SDMA to enhance the system
throughput and cell coverage have begun. Most OFDM/SDMA based resource allocation algorithms have some
limitations such that those only concentrate on maximizing the system throughput or can be applied in single cell
environment. In this paper, we propose an OFDM/SDMA based downlink resource allocation algorithm which
considers high layer QoS parameters suitable for the required data traffic and it also minimizes the system throughput
loss and considers inter-cell interference from adjacent cells. so it can be adopted in multi-cell environment. We

manifest the performance of the proposed algorithm in Ped A and SCME MIMO Channel Model.
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Table 1. Basic Link Level Simulation Parameter

Item OFDM
System Parameters

Duplexing TDD
Bandwidth(Nominal Channel BW) 8.75MHz
Sampling Frequency 10MHz
Sampling Period 100nsec
FFT Size 1024
Used Subcarrier 864
Data Subcarrier 768
Pilot Subcarrier 96
Subcarrier Spacing 9.765625kHz
Effective Symbol Time 102.4us
OFDM Symbol Time 115.2us
TDD Frame Time Sms
Symbol / Slot 42
Subchannel 32
Subcarrier / Subchannel 27
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Table 2. Basic System Level Simulation Parameter
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Table 3. Real Time Service Traffic Parameters

Ttem Sub Parameters Value
item
Freq. Carrier Frequency |2.3GHz
Link Band  |Effective Bandwidth |8.75MHz
Modeli BS Tx .
odeling BS Tx |Power 43.0dBi
Side BS Tx Antenna .
Gain 15dBi
BS Cable Loss 3dB
BS Max
EIRP 55dBm
BS Rx .
Antenna Gain 0.0dBi
g’g RX |BS Thernal Noise |-174.0dBm / Hz
e
MS Noise Figure |7.0dB
Link Frame sync Perfect
Modeling ITU-R Vehicular
Path Loss Model
. Standard Deviation
Shadowing 10dB
Channel
Model
Ped A /| SCME
Fading Urban Macro
[3km/h]
# of Cells 19
Input gzgjus Cell Configuration |Hexagonal
Parameter Cell Radius 1km
MS Position Uniform

3.1.1 Real Time Service Traffic
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Fig. 3. Real Time Traffic Model
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Information Type Distribution Parameters
Inter-arrival time between
the beginning of each|Deterministic 33.3ms
frame
Number of kets i s
urmer of packets in a Deterministic 8
frame
T ted Mean : 50 Bytes
Packet size runcated \nax 1 125 Bytes
Pareto
a =12
. . Mean : 2.5ms
Inter-arrival time between| Truncated
X Max : 4ms
packets in a frame Pareto
a =12
wirbsal at Bavs aingian
[ —— & pacet call
T iH-H
Funa gt af Ihe . Lt packel ol 1w
38 4. BN EdE 29
Fig. 4. Non Real Time Traffic Model
E 4. 01447 B2 s
Table 4. Non Real Time Traffic Parameters
Information Type | Distribution Parameters
Mean : 10,710 Bytes
Truncated Standard Deviation :
Main Object Size Lognormal 25,032 Bytes
g Min : 100 Bytes
Max : 2M Bytes
Mean : 7,758 Bytes
Standard Deviation :
Embedded Truncated ancarc “eviation
Object Size Lognormal 126,188 Bytes
) € Min : 50 Bytes
Max : 2M Bytes
Number of Truncated Mean : 5.64
Embedded Object Max : 53
Pareto
per Packet Call a = 1.1
Reading Time Exponential 30 sec
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Fig. 5. Best Effort Traffic Model

3.1.3 Best Effort Service Traffic

% 5% FTIP ServiceE X933 3GPP Best
Effort Traffic Model®|t}. FTP AH|2e= vUEQ]
Ao FAH7] i shte] 3 AAE ¢
t]3l= Packet Call®] ®EQog FAEM, st
Packet Calloll4] T2 Packet CallE FE7] Hoj
Reading Time©] ZQ3}t}. FTP Traffics TA%H=
geee] gt 74 x 59 AAFe] Slth
Best Effort EZfZ& HT9] High Layer QoSE&
[ et

I 5. Best Effort EZ|Y wetvlg
Table 5. Best Effort Traffic Parameters

Parameters
Mean : 2 M bytes

Information Type| Distribution

File Size Truncated  |Standard Deviation :
Lognormal 0.722 M bytes

Max : 5 M bytes
Reading Time Exponential Mean : 180 sec
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Table 6. The PER Performance of SDMA Algorithm consi-
dering Inter-cell Interference

Average Instantaneous | Mean of | Mean & Std
SINR ICI ICI of ICI
5dB 12.1% 10.4% 0.93%
15dB 7.0% 6.5% 0.87%
25dB 2.1% 1.9% 0.64%
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Fig. 13. The Average Packet Drop Ratio of OFDM/SDMA
based Resource Allocation Algorithm utilizing Unified
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Fig. 15. The Average Packet Drop Ratio of OFDM/SDMA
based Resource Allocation Algorithm utilizing Unified
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Fig. 16. The Average Sector Throughput of OFDM/SDMA
based Resource Allocation Algorithm utilizing Unified
Metric. (SCME Urban Macro 1 3km/h, Case I)
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Fig. 17. The Average Packet Drop Ratio of OFDM/SDMA
based Resource Allocation Algorithm utilizing Unified
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Fig. 18. The Average Sector Throughput of OFDM/SDMA
based Resource Allocation Algorithm utilizing Unified
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based Resource Allocation Algorithm utilizing Unified
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