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Overview

e LTE system model
e Analytical framework
e SFG model for MAC layer

e Results for MAC layer

— Resource consumption, error ratio and
spectral efficiency

— CDF for (X,Y), scenario map, CDF for cell,
expected value and 95t (5t") percentile

e Conclusion and outlook
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LTE System Model
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Analytical Framework

SFG Model for RLC Layer
e Segmentation
e Selective Repeat - ARQ
e Feedback Loss
Timer for upcoming Feedback to be
waited for

( N
MGF for RLC Layer

e Distribution of Resource Consumption on
RLC Layer

e Distribution of Error Ratio on RLC Layer

 Distribution of Spectral Efficiency on RLC

—

SFG Model for MAC Layer
Hybrid-ARQ
Resource Assignment Failure
Feedback Misdetection

Layer
\ J

\
MGF for MAC Layer

e Distribution of Resource Consumption on
MAC Layer

e Distribution of Error Ratio on MAC Layer

e Distribution of Spectral Efficiency on MAC

SFG Model for PHY Layer
¢ Probabilistic Radio Channel States
¢ Association with Radio Access Point
e Turbo Coded M-QAM Block Error Rate
» Adaptive Modulation & Coding
e Chase Combining
¢ Overhead in LTE Radio Frame

ﬁ
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MGF for PHY Layer

e Distribution of Resource Consumption on
PHY Layer

e Distribution of Error Ratio on PHY Layer

e Distribution of Spectral Efficiency on PHY
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SFG for MAC Layer: Recursion
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Recursion (cont.)
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SFG and MGF for MAC Layer: Exit Condition
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Resource Consumption & Error Ratio &

Spectral Efficiency
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Resource & Error & Efficiency at (X,Y) in

Urban Macro-Cell Scenario
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Resource Consumption on MAC Layer over Cell

Mean Resource Consumption on MAC Layer for (£,Y) in Scenario
400 1 - — .
0.9
300
0.8
200
0.7
100 0.6
4150
0 5 05
-100 | 1100 o
04
-200 1 | . % 1 R=0 A=0 F=0
A A 020 O R=1A=0F=0 i
g — ~—— g © R=1A=10% F=0
-300 . . 0.1 o Vo R=1A=0 F=10% [
-40-9100 -300  -200  -100 D 100 200 300 400 OOM 50 100 150 200 250
Resource Consumption on MAC Layer over Cell
0O [®) N \V/
no. of max. retransmissions (R) 0 1 1 1 1
probability of resource assignment failure (A) 0 0 10% 0 10%
probability of feedback misdetection (F) 0 0 0 10% | 10%

O u ] Yuan Chen, ComNets, RWTH Aachen University




Error Ratio on MAC Layer over Cell

bean Error Ratio on MAC Layer for (Y in Scenario
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Spectral Efficiency on MAC Layer over Cell

Mean Spectral Efficiency on MAC Layer for (X,Y) in Scenario
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Cell Spectral Efficiency &

Cell Edge User Spectral Efficiency
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Conclusion and Outlook

e Developed SFG models to analyze cell spectral
efficiency and cell edge user spectral efficiency

— PHY layer (channel states, RAP, BLER, AMC, CC,
frame overhead)

- MAC layer (H-ARQ, assignment failure, feedback
misdetection)

— RLC layer (segmentation, SR-ARQ, feedback loss,
timer)

e To extend SFG models for relay enhanced cell
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Thank you for your attention!
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