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Relay 1
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~‘~. Iielayi

nodes < ======p Channel MS to Relay nodes
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1
Bongkyoung Kwon, Yusun Chang, and John A. Copeland, “A Network Entry Protocol and an OFDMA Symbol Allocation

Scheme for Non-Transparent Relay Stations in IEEE 802.16j MMR Networks,” IEEE 2008.
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(c) RREQ 1s forwarded (d) RREP packet returns
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a , A ¥ Saa 1 v 2
31.]‘7] 3.2 YUABUNITEY ilJiUuWﬂlLW’EJ‘PHLE‘T“L!‘VINV]ﬂ‘VI?!ﬂiHﬂ”IiﬁQ%@Hﬁ

2
Kaiser, M.S., Khan, 1., Adachi, F. and Ahmed, K.M, “Fuzzy Logic Based Relay Search Algorithm for

Cooperative Systems,” Communication Systems and Networks and Workshops, 2009, pp. 1-7.
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3.3 nanmsfiorsaaemdumadan SNR
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MO 14+ NRgy; + NRyp |
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9
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3
Kaiser, M.S., Khan, I., Adachi, F. and Ahmed, K.M, “Fuzzy Logic Based Relay Search Algorithm for Cooperative

Systems,” Communication Systems and Networks and Workshops, 2009, pp. 1-7.
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3.4 M al3gi-namuuuden (Space-Time Block Coding: STBC)
Taoa T luszuumsdedyanaszdesiassasomemionae Imsdrswaisa

g
159i-na1 (2,2)W3ei38n1Alamouti’s STBC ag Iag Ho-Jung An “uaz lwysd waaiad la
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Y
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Sz SI (3.4)

FISAVUTAVOINMTIITHANOUNITAY (Pre-coding) Avn1THAse daua 1 H
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=

v o [ 4 o v o W L 1
lgauagsrumuiudydnual (Symbol, z) Taelidwudaydnuai lumsdaluaunsi 3.5-3.8

* g
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gAvYDIIIUIUTIFOU
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z,=H,;s,+H;s, (3.7
z,=-H}s,+H}s, (3.8)
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5
Ho-Jung An, Jee-Hoon Kim, and Hyoung-Kyu Song, “Cooperative Transmission Scheme to Increase Gain by STBC,”

Engineering Letters, 2007.

PaitoonPoonsawatt and PunyawiJamjareekul,"Improving Dual-Hop Amplify-and-Forward Cooperative Mobile Network

Based on Path selection and STBC with Pre-Coding Scheme" Proceeding of 2011 Eighth International Joint Conference on Computer Science

and Software Engineering (JCSSE), May 2011, Mahidol University Thailand, pp 409-413.
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15098 9(Source) dzhIMsdIdyaIn z = H,'s + His, iuvosdaain H,
] ] v A P A [ A A [ % 9
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=H,(H;/s,+H,s,)+n,;
=g +HHJs,+n, (3.9)
rsr, [M]=H,z,+n,
=H,(H/s,+Hs,)+n,
=H,H,s +s,+n, (3.10)

[

o A P ~ . . [ Y = o A ~ o A
o agmmu"lwamugm (Destination, BS) il%i‘]_lllﬂﬁ]”lﬂimflﬁil‘ﬂ 1 LagsagaIn

9

v
[

] ] o ] o A A S [
2 uvosdyge Hg tasvosdygna Hyuaaaluannisn 3.11 - 3.14 Tagh P ludas

== S o I o 9 a 1 o o A ~ 4 1 v A
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amiigmsula

Me.o [M+N]=HgBersg [M]+n; (3.11)
unuamauns 3.9luaumsn 3.1101d

Mao [m+N] = feHs(s,+HH3s,+n)+n,

, (3.12)
ZﬂRlHSSl+:BR1H5H1H;SZ+n5
M'r,.0 [m+ N]: HeﬂRzrs,Rz[m]"‘ne (3.13)
unuAmaums 3.10luaumsn 3.1302 14
Moo [M+N]= fo Hg(HIH s+ 5 :4n) +1n (3.14)
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a A S 1A A . [
NTUINTRIANYNLADN (Selected pair ofrelays)ﬁlu‘lfNL’Jm!,Liﬂ (T2):

150984 (Source) VM sdaam Z, =—H, s, + H}S, Muvesdyanm H,

v
=S 1

] o o A s A o A 1 o Y
nazgesdyan H, TldSmitgniaenuazdygrundivenuinnniosduazivuldlag
2 o A ~ Jo A A
TYNIN 1 UagsaganIn 2 LLﬁﬂ\‘lﬁluﬁllﬂ1TVl 3.15-3.16

rsg [M+2N]=H,z,+n, (3.15)

fsr, [M+2N]=H,z,+n, (3.16)

o Ao YA = . . o Y = Jou A
amunﬁmmuhlwamugm (Destination, BS) %giﬂhlﬂ‘MﬂilﬁElﬁ’J‘ﬂ 1 uae
= Jo A ] 1 o ] [ A
3100099 2 lusesdyana H, uazsesdynin Hyuaadluaumsn 3.17-3.18

rr,p [M+3N]=Hghg Isr,[M+2N]+ng (3.18)

(% A o YA ~ . . o Y = do A
meﬁmmmmﬂwmmmu (Destination, BS) i]%iﬂllﬂi]”lﬂilaﬂﬁim3 Uag

De5] EX)

= o A ] 1 @ ] % A
31061 4 ruresdyany H, uazsesdyana Hy uaasluannisn 3.19-3.20

fe,o [M+3N]=H; B rs [M+2N]+n, (3.19)
Mo [M+3N]= Hgfg Tsp [M+ 2N+ g (3.20)

ol iedemsaniumInadiamans aunsoauudanlsauannsn 3.21 —3.24

G=HH, (3.21)
K=H,H/ (3.22)
W=H,H, (3.23)
Y=H,H; (3.24)

~ = A o o a [ Ao Y 3 A 4 o
‘wﬁamgmmaﬂaw‘vmmmﬁuammtgmmmu"lmnﬂmasmammmmm

o

]
a A v

59U UIVY Maximum Likelihood (ML) Tagd1euveaiinnsiuiu'lé(Combined bit sequence)
A Jdo A & A
nnsaddn 1 Wuldawaunsi 3.25-3.26
& =Hgrg o (M+N)+HGrg , (m+3N) (3.25)
€, =(HsG) 1g o (M+N)—Hgry 5 (m+3N) (3.26)
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2 a A o . . s A g H
$MAUYeUANT AU 1A (Combined bit sequence)d1nFtaddan 2 Hu'ldawaumsi 3.27 -

3.28
Q=(H6-K)*VR2,D(m+ N)+ HG.r;ZD(m+3N) (3.27)
62=HQ@D(m+N)—(H&KyéD(m+3N) (3.28)
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Saduvoatiafisaniuld(Combined bit sequence)nn3tadad 3 fiulawaumsi 3.20- 330
¢ =Hary o (M+N)+(H,W)r (m+3N) (3.29)
& =(H, W) rg 5 (Mm+N)—Hry ,(m+3N) (3.30)
SaduvoaiiafisuiinId(Combined bit sequence)nnitadid 4 iflulawaumsa 3.31-3.32
& =(HgY) rg o (M+N)+Hgry o (m+3N) (3.31)
¢, =Hyr

ro (M+N)=(HgY)rg , (m+3N) (3.32)
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] o ' ] 4 1 o
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. . Y 1 [ A 19 a ] L4 [ [
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v o a 1 a { [} o
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dzfounauvesdaaal (Feedback)inl¥inan11ma191 (Delay) taganudanaialunssuds

Yoya Taom3dsymnasesdaanaiduluawannsi 333

H=H+

[1]

(3.33)

1 @
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A a 4 ] ] ~ Y Aa
H fio mminsueareidyaianldasa

7
Jin Liang Huang,‘ Adaptive MIMO Systems with Channel State Information at Transmitter’, KTH School of Information

and Communication Technology, 2009.
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o

g [E]i’j =CN(0,67)

Ao mlsznudyasunuFdoulnd (Complex Gaussian)

{ ' J ] [ S !
Tagaumsnisznoudroany liauysoivessosdyananiu lawaunish 3.34
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N e
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(3.34)

3.6 TuaerdIsmymhauvedlisunsudraeamsiaeniduma (Path Selection)
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yleigh Fading Channel tiag dya 143 UnNIULVY AWGN

g 9

2) a1 9o aduanaiul Ra
o =~ = Y [l [ 1 [ A w 9 =&
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NAFUN1INTIAIT LAY Sauaunsi 3.1
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idunelagliitaseiudiduvesindyanyaiiyy Maximum Likelihood
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Downlink: Link between BS and relays are established proactively.

BS broadcasts a reference packet for route establishment.

|

Relay in Coverage

Area

All relay receive that reference packet and then establish routes from BS
to relays.

Uplink: Source can detect relays signal (CSI) from their pilot

Source flood the RREQ packets to relays which in its range

Relays choose a pair of path selection by SNR algorithm

Then, reply RREQ packet to BS for allocate selected routes

BS forward RREP packet to relay

Relays forward RREP packet to the source following selected route

!

Y
U

510 3.4 duroumshimvewuuiiaeITmsdoniduniadienl SNR
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3.4 (M9)

By pre-coding scheme, source transmit symbol along the selected path

to BS

For each block of

10 kbits until end of bit sequence
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