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YAYINLAMA FIKRI MULKIYET HAKLARI BEYANI

Enstitii tarafindan onaylanan lisansiistii tezimin tamamini veya herhangi bir kismini, basilt
(kagit) ve elektronik formatta arsivleme ve asagida verilen kosullarla kullanima agma iznini
Hacettepe iiniversitesine verdigimi bildiririm. Bu izinle Universiteye verilen kullanim
haklar1 disindaki tiim fikri miilkiyet haklarim bende kalacak, tezimin tamaminin ya da bir
boliimiiniin gelecekteki calismalarda (makale, kitap, lisans ve patent vb.) kullanim haklari

bana ait olacaktir.

Tezin kendi orijinal ¢alismam oldugunu, bagkalarinin haklarini ihlal etmedigimi ve tezimin
tek yetkili sahibi oldugumu beyan ve taahhiit ederim. Tezimde yer alan telif hakki
bulunan ve sahiplerinden yazili izin alinarak kullanmasi zorunlu metinlerin yazili izin alarak

kullandigimu ve istenildiginde suretlerini Universiteye teslim etmeyi taahhiit ederim.

Yiiksekogretim Kurulu tarafindan yayimlanan “Lisansiistii Tezlerin Elektronik Ortamda
Toplanmas, Diizenlenmesi ve Erisime Acilmasma Iligkin Yonerge” kapsaminda tezim
asagida belirtilen kosullar haricince YOK Ulusal Tez Merkezi / H. U. Kiitiiphaneleri A¢ik

Erisim Sisteminde erigime acilir.
(] Enstitii yonetim kurulu karar ile tezimin erisime agilmasi mezuniyet tarihimden
itibaren 2 y1l ertelenmistir.

L] Enstitii yonetim kurulu gerekceli karar1 ile tezimin erisime agilmasi mezuniyet

tarthimden itibaren .... ay ertelenmistir.

0] Tezim ile ilgili gizlilik karar1 verilmisgtir.
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1. INTRODUCTION

New generation cellular networks are meant to deliver higher data transmission speed,
ultra-low latency, more reliability and massive network capacity. They aim to provide
connectivity for everything, such as machines, objects, devices and vehicles, in coexistence
with H2H communications. Besides, extended coverage, security, robust management and
lower deployment costs are some of the main advantages and encouragements for preferring
this technology in machine type communication. The number of IoT connections is predicted
to reach around 27 billion by 2026 . Therefore, there will be a severe challenge to handle
the massive number of connections generated by an enormous number of M2M devices.
Physical channel resources in the Random Access (RA) procedure have their fundamental

limitations, which might result in extreme congestions and chaos.

1.1. Scope Of The Thesis

This thesis mainly focuses on

1.2. Contributions

In this research, we cover these deficiencies by proposing a novel, simple and efficient

approach. The main contributions of this paper can be summarized as follows:

* We propose a dynamic multi-rate

Unlike most of the previous works, we

For the first time, we

¢ QOur simulation results show



1.3. Organization

The organization of the thesis is as follows:

Chapter 1 presents our motivation, contributions and the scope of the thesis.

Chapter 2 provides

Chapter 3 gives a

Chapter 4 introduces

Chapter 5 demonstrates

Chapter 6 states the summary of the thesis and possible future directions.

2. BACKGROUND OVERVIEW

2.1. Mikotoksinler

Mikotoksinler, farkli mantar tiirleri tarafindan iretilen toksik ikincil metabolitlerdir ve
ayn: zamanda bu metabolitlerin mantarlarin gelisimi iizerinde herhangi bir rolii yoktur.
Mikotoksin terimi; mantar anlamina gelen “myco” ile kimyasal toksik anlamina gelen

“toxin” kelimelerinden tiiretilmistir [1, 2].

Mikotoksinler kimyasal yapilar1 bakimindan birbirlerinden oldukca farkli molekiillerdir.
Molekiil agirlig1 neredeyse 50 Da olan tek heterosiklik halkadan olusabildigi gibi toplam
molekiil agirligi 500 Da’dan fazla olan diizensiz olarak biraraya gelen 6 ile 8 halkadan da

olusabilmektedir [3].

Tarimsal iiriinlerin ve hayvan yemlerinin mikotoksin ile kontaminasyonu diinya ¢apinda
bir sorundur. Gelismis iilkelerde kiiflii tarimsal iiriinlerin insanlar tarafindan tiiketimi

s0z konusu degilken, c¢iftlik hayvanlan tarafindan tiiketimi gerceklesmektedir. Bundan



dolay1, mikotoksin kontaminasyonu gelismis iilkelerde hayvan saglig1 acisindan 6nemli bir
problemdir. Gelismekte olan iilkelerde ise gida iiretiminin azlig1, iiretim sonrast depolama
kosullarinin ve dagitimindaki kotii kosullar insanlarin yiiksek mikotoksin seviyelerine maruz

kalmasina neden olur [4, 5].

Mikotoksinler yillar dncesinde var olmasina ragmen, mikotoksinleri insan ve o6zellikle
hayvan hastaliklarindaki ¢ogu durumda tespit etmek zor olmustur. Orta ¢agda, Orta
Avrupa’da ergot alkoloidleri ile kontamine olmus ¢avdar unundan yapilan ekmegi yiyen
binlerce insan ergot zehirlenmesine maruz kalmis ve ergotizm (insana etkili olan en eski
ve en fazla bilinen mikotoksikozis) yiiziinden hayatin1 kaybetmistir. Ergotizime, Claviceps
purpurea ad1 verilen bir mantarin iirettigi alkaloidlerin sebep oldugunu belirlenmistir. Insan
ve hayvan saghgi agisindan ciddi sorunlara neden olan mikotoksinler 1960’11 yillarin

baglarina kadar pek fazla dikkat cekmemistir.

3. RELATED WORK

4. Section

4.1. Sub Sectionl

4.2. Sub Section2

4.2.1. Sub sub Sectionl

4.2.2. Sub sub Section2

4.2.2.1. paragraph

subparagraph



4.3. Sub Section3

5. PROPOSED METHOD

Figure 5.1 represents the RL approach in which the RL agent observes the environment

through the state space, while the reward value acts as a feedback mechanism for the agent.

State s; Reward r; Action a;

o

|‘

' Environment
<

i St

Figure 5.1 Typical framing of the RL scenario

\ 2 4

5.1. Multi-Rate Dynamic ACB Method with Constant Multiple Barring

Times

The constant Barring Times for each priority class is calculated using the equation (1).

x 0.6 (D

5.2. Multi-Rate Dynamic ACB Method with Dynamic Multiple Barring

Times

The action space consists of both barring rates and baring times separately for each priority
class. Each pair of the ACB parameters are meant to control UE in the different priority
classes. In this way, the RL agent can control the behavior of each priority class without
affecting other service types. This control infrastructure allows the RL agent to give full

access to higher priority classes while partially banning the lower priority classes.
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6. EXPERIMENTAL RESULTS

Parameter Setting
Cell bandwidth 5 MHz
Periodicity of RAOs 5 ms
Subframe Length 1 ms
PRACH Configuration Index 6

Total number of preambles 54
Maximum number of preamble transmission 10

Number of UL grants per RAR 3

Number of CCEs allocated for PDCCH 16

Number of CCEs per PDCCH 4
Ra-ResponseWindowSize 5 subframes
mac-ContentionResolutionTimer 48 subframes
Backoff Indicator 20ms
HARQ retransmission probability for Msg3 and Msg4 | 10%
Maximum number of HARQ TX for Msg3 and Msg4 | 5

Table 6.1 RACH configuration suggested in 3GPP specifications

Suggested traffic models for Machine Type Communication (MTC) in 3GPP specifications
are presented in table 6.2 " Traffic model 1” represents a uniform distribution of UEs over the
time to simulate a non-synchronized access behavior of UEs in the network. As the extreme
scenarios “traffic model 2” can be granted, in which a massive number of UEs request to

access the network simultaneously in a highly synchronized manner.



Characteristics Traffic model 1 Traffic model 2

Number of MTC devices | 1000, 3000, 5000, 10000, 30000 | 1000, 3000, 5000, 10000, 30000
Aurrival distribution Uniform distribution over T Beta distribution over T

Distribution period (T) 60 seconds 10 seconds

Table 6.2 Suggested traffic models for MTC in 3GPP specifications

. Other
Experience paper
Solution Proposal

Strong empirical study

Number of Articles
N

2 Weak empirical study

'

0-
1988 1995 2006 2007 2017 2018 2019 2020
Year
Type of Research Method #of Articles | References to Articles
Weak empirical study 18 P1, P4, PS5, P6, P8, P9, P13, P14, P16, P17,
P20, P22, P23, P24, P25, P26, P27, P28
Other 5 P11, P15, P18, P21, P29
Solution Proposal 3 P7,P10, P19
Strong empirical study 2 P3, P12
Experience paper 1 P2
Philosophical paper 0 -
Opinion paper 0 -

Figure 6.1 Types of Research Methods by Years

6.1. Performance Evaluation

6.1.1. With 3 Various Priority Classes
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Figure 6.2 Visual comparison of different congestion control mechanisms operation over an episode
which is consists of 40000 UE Beta [3, 4] distributed, with three various priority classes

6.1.1.1.

Sunulan tez c¢alismasi i temel baglhikta Ozetlemistir,

Exemplary Episodes Analyzes

7. CONCLUSION

bu kapsamda i) melatonin

baskilanmig floresans nanopartikiillerin sentezi ve mevsimsel duygu bozukluklarinin



biyolojik belirteci olan melatonin hormonun tayininde biyosensor ve/veya biyogoriintiileme

amagcl kullaniminin incelenmesi; ii) biyoesinlenilmis sensor yiizeylerinin tasarimina yonelik

polimerik filmlerin tiretimi ve iiil) DNA yapisindan esinlenerek sicakliga duyarli a¢-kapa

niikleotid temelli polimerlerin iiretimine ait sonuglar incelenmistir.

[3]
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