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NGHIEN CUU THIET KE GIAO THUC XUYEN LOP PHY, MAC, NETWORK
NANG CAO HIEU NANG MANG AD-HOC PA CHANG

RESEARCH ON THE PHY, MAC, NETWORK CROSS-LAYER PROTOCOL DESIGN
TO IMPROVE THE PERFORMANCE OF MULTI-HOP AD-HOC NETWORKS

Nguyén Quang Khanh*, Nguyén Vin Pirc**

Truwong Pai hoc Bach khoa Ha Noi;

Toém tat - Trong bai bao, mét giao thirc xuyén I6p gitva 3 I6p PHY
(vat ly), MAC (lién két dir liéu), NET (mang) sé dwoc dé xuét. Trong
mang ad-hoc, khi mét dwéng két ndi dwoc thiét 1ap, nhivng van dé
cép phat ngudn tai nguyén kénh tai Iép MAC va nhiéu vat ly tai I6p
PHY c6 thé 1am gidm hiéu nang cla cac két nbi. Nhitng van dé
xung dét tai I&p PHY va 1ép MAC c6 thé 1a nguyén nhan dan t6i dé
dam bao chat lwgng dwong truyén, giao thirc dinh tuyén tai 16p
NET sé& phai tim nhitng két ndi méi va cap nhat bang dinh tuyén.
Thiét ké xuyén I&p cho phép céc I6p c6 thé trao dbi cac thong tin
trang thai nham muc dich gidi quyét cac van dé trén va nang cao
hiéu n&ng mang. Két qua mé phdng thu dwoc sé chirng minh giao
thire xuyén I6p gitva 3 I6p PHY, MAC, NET, trong do I&p PHY dwa
trén tham sb SINR, Iép MAC dwa trén thuat toan cip phat kénh
dong, I&p NET dwa trén thuat toan Dijsktra sé dam bao nang cao
hiéu nang mang ad-hoc da chang.

Tir khoa - thiét ké xuyén Iop; giao thirc I&p PHY; giao thirc 16p
MAC; giao thirc I&p NET; mang ad-hoc da chang.

1. Diit van @&

Mo hinh OSL, TCP/IP Internet ngay nay déu dua trén
nguyén tic phan 16p rd rang vé mat chirc ning di dong mot
vai tro quan trong trong cac thlet ké cta linh vuc mang may
tinh. Theo nguyén tic nay, mdi 16p thuc hién cac chirc ning
riéng biét khong phu thuge vao cac 16p khac. Khi mot 16p
cép nhét, thay (101 cac giao thuc thi cac 16p con lai khong
can thay (101 ma vin ddm bao hoat dong cua mo hinh. Theo
nguyén tic trén, mé hinh OSI truyén thong, TCP/IP
Internet da bé qua cac tac dong qua lai cua cac 16p. Mo
hinh OSI truyén thong, TCP/IP dugc ap dung rat hiéu qua
trong mang c6 day [1].

Tuy nhién, trong mang khong day ciing nhu mang ad-hoc
su tac dong 1an nhau gitra cac 16p 1a qua 16n va dnh huong qua
lai rét 15. Trong mang khong day, ad-hoc, nhiing van dé tai
16p dudi anh hudng chiic nang cia 16p trén thuong xuyén xay
ra nhu: cac xung dot kénh truyén tai 16p lién két dir liéu la
nguyén nhan dan t6i cac giao thire dinh tuyén tai I6p mang can
thuc hién cip nhét va tim lai duong két ni méi. Do do, yéu
cau xay dung mot co ché trao di thong tin giita cac 16p hay
thiét ké xuyén 16p 1a rat can thiét. Hién nay, cac nghién ciru
thiét ké xuyén 16p trong mang khong day chua thyc sy phat
trién. Thuét toan cap phat kénh dong tai 16p MAC trong mang
OFDMA/TDD giai quyet céc van dé cia mang khong day nhu
node 4 an, node hién, nhiéu xuyén kénh (CCI), tham so SINR
tai 16p PHY dam bao chat lugng mang, thuat toan Dijsktra tai
16p NET dugc sir dung rét nhiéu trong cac giao thirc tim dugc
trong mang. Chung t6i s€ s dung cac tham sé, thuat toan tai
céc 16p dé thuyc hién lién két thiét ké cac giao thirc xuyén 16p
méi. Hién nay, chung t6i da thuc hién nghién ctru thiét ké
xuyén 16p gitta hai 16p PHY+NET [3] va gitta hai 16p
MACHNET [4], c4c giao thirc d& xuit déu da chimg minh
nang cao chét lugng mang ad-hoc da ching.
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Abstract - This paper proposes a new cross layer protocol of PHY
layer, MAC layer and NET layer. In ad-hoc network, when a route
is established, the radio resource allocation problems at MAC layer
va the physical interference at PHY layer may decrease the end to
end performance proportionally. The contention at MAC layer and
PHY layer may cause routing protocol to respond by finding new
routes and routing table updates. The cross layer design allows
layers to exchange state information in order to solve the problem
and obtain higher performance. Numerical results show significant
improvements in the proposed cross layer protocol of PHY layer,
MAC layer and NET layer, besides the PHY layer based on SINR
parameter, the MAC layer based on the Dynamic Sub-channel
Assignment algorithm, the NET layer based on Dijsktra algorithm
ensure the performance of multi-hop ad-hoc networks.

Key words - cross layer design; PHY layer protocol; MAC layer
protocol; NET layer protocol; Ad-hoc multi-hop network.

Trong bai bao nay, ching t6i s& dé xuat giao thirc xuyén
16p gilta 3 16p PHY+MAC+NET. Giao thirc dé xuét s@
nang cao hiéu nang mang ad-hoc da chiang so véi cac giao
thire xuyén 16p da ton tai.

2. Giai quyét van dé
2.1. So sanh mé hinh phén Iop va xuyén lop

Trong kién tric mang goi, cac chirc nang mang duoc t6
chire thanh cac tang doc lap duoc g01 la cac 16p glao thirc,
cac dir lidu diéu khién trong cac goi duge dong gbi trong
phan header ciia giao thirc, ddy goi 1a mé hinh phén 16p.
Mo hinh tham chiéu OSI duoc cdu tric thanh 7 16p, md
hinh tham chiéu TCP/IP dugc cdu triic thanh 4 16p. Mo
hinh OSI chi thyc sy hi¢u qua trong mang c6 day, do tinh
on dinh, su tin cay cao, duong két ndi gitra cac node 1a doc
1ap v6i nhau.
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M3 hinh OSI Mé hinh TCP/IP Mi: hinh xuyén lép

Hinh 1. So sanh mé hinh xuyén lop va phan lop
Mo hinh xuyén 16p 13 kién trac cho phép céc 16p ¢ thé
trao doi thong tin nham muc dich nang cao hi¢u nang cua
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mang. Trong mo6 hinh xuyén 16p, cac 16p sir dung thong tin
cua 16p khac dé thuce hién cac chirc nang qua do co thé cung
cAp cac tinh nang t6i uu. Nhugc dlem cua mo hinh xuyén
16p 1a sy phire tap khi thue hién cai tién cac giao thirc trén
cac 16p do sy 4nh hudéng qua lai gitta cac 16p. Mo hinh
xuyén 16p dugc s€ dugc ap dung hi€u qua trong cac moi
truong khong co6 su 6n dinh, tin cay nhu mang khong day.
Su khac nhau gitta mo6 hinh xuyén 16p va phan 16p dugc
mo ta trong Hinh 1 [2].
2.2. Gidi thudt cap phdt kénh dong tai I6p MAC

Trong muc nay, chung toi s& mo ta giai thuat cap phat
kénh dong tai 16p MAC da dugc cong b tai [7, 8]. Gidi
thuat cAp phat kénh dong dugc xay dung trén co ché cp

phat kénh dya trén tin hi¢u bao ban. Giai thuat duwgc mo ta
chi tiet trong hai giai doan sau:

2.2.1. Giai doan thiét lgp lién két

Gia thiét, trong mang truyén dir li€u co rAt nhiéu node,
trong d6, node thir m 13 node mudn truyén dit liéu dén node
nhédn — node thr £ trong mang. Giai doan thiét 1ap lién két
xay ra khi node thir m thyuc hién gia nhap mang va muén
truyén dit liéu cho node thr & trong mang. Pau tién, node
thir m lang nghe tat ca cac tin hiéu ban trén tat ca cac kénh
va so sanh cong suét cua timg tinh hiéu d6 voi mot ngudng
dé xudt dé thiét 1ap tap A. A 1a tap cac kénh co cong suat
nho hon ngudng va day s¢ la tap cac kénh ma node thir m
co the su dung dé truyen dir liéu. Mo hinh toan hoc (1) dé
quyet dinh kénh nao s€ an dinh duoc truyen dir liéu.

alf = {10 < o M

Mirc ngudng /,, 1a mot gia tri cho trude thé hién mirc
nhicu 16n nhat ma sy truyén dan nay c6 thé gay ra cho cac
node & trong mang. a,’f " 1a ky hiéu 4n dinh kénh tht / trong
tap tat ca cac kénh trong mang s€ dugc sir dung khi node
thar m truyén khung MAC thu (i-/) dén node thr £ hay
khong. Néu a;", =1 kénh thir / s& duoc cap phét, ngugc lai
a,", = 0. Trong giai doan thiét 1ap lién két, node thur m s&
thuc hién truyén khung MAC dau tién dén node thir £.
2.2.2. Giai doan truyén dir liéu

Tai khung MAC thu (i-7), node nhan — node tha £ udc
luong SINR trén cac kénh cua tp A ¢ giai doan thiét lap
lién két va quyét dinh cac kénh nay trong tip A ¢ duogc
duy tri hay khong. Dya trén yéu cau QoS truyén dit liéu,
node nhan — node thir k s& quyét dinh duy tri hodc giai
phong cac kénh xac dinh trong tdp A. Node nhén s€ chi
quang ba tin hiéu ban trén céc kénh trong tap A duoc lua
chon duy tri. Két qua cua viéc ra quyét dinh duoc mo6 ta bdi
b)" trong d6 b/;”, =1 thi kénh / s& dugc duy tri va ngugc
lai. M6 hinh toan hoc (2) s€ thyc hién quyét dinh xem kénh
i s& dugc node nhan duy tri dé truyén khung MAC tht / hay
khong. 751 va 7,., 12 SINR dugc wdc lugng béi node nhan
— node thtr k trén kénh [ khi truyén khung MAC thu (i-1)
va QoS yéu cau.
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Viéc quyét dinh gia tri cua a,’f " do node truyén — node

thir m thuc hién dé loai trir CCI, trong khi viéc quyét dinh
gia tri cla b,'f;f’l lai do node nhin — node thir £ ddm nhiém
dé dam bao SINR yéu cau dugc duy tri. Tap B 14 tap bao
gOm tat ca cac kénh dugc 4n dinh bai mo hinh (2).

Bit dau tir khung MAC thir i, tap A — tap cac kénh dugc
cép phat bao gdm tap cac kénh duoc duy tri — tip B clia
khung MAC thutc (i-1) va cac kénh méi ¢6 cong sudt tin
hiéu bao ban nhé hon ngudng 7,,. biéu kién dé mot kénh
dugc cAp phat s& duoc quyét dinh theo mé hinh sau:

om _ 1 (@ | Bl < L) 1B =1
a,; = 0

Trong do: B lmi tuwong ung 1a tin hi¢u ban dugc gui di va

3

nhan dugc trén kénh con thir / va trong khung MAC thir i
cta node truyén — node thir m va node nhan — node tht £. a
la phan bu cta a dugc quyét dinh theo mo hinh toan hoc sau:

k.m
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2.3. Giao thirc xuyén lop giita cdac lop PHY+MAC+NET

Trong mang truyén dir liéu, trude khi truyén dir liéu,
mdi node déu phai tim duong t6i wu dén dich. O muyc nay,
chung t6i s€ st dung cac tham s6 SINR tai 16p PHY, tham
s6 s luong kénh cap phat tai 16p MAC (duoc tinh toan
bang cach sir dung thudt toan cap phat kénh dong tai muc
2.2), thuat toan tim dudng ngan nhat Dijkstra [5, 6] tai 16p
NET la cac tham sb xay dyung giao thirc xuyén 16p.

Céc giao thirc dinh tuyén trong mang khong day déu
phu thudc vao ving phii séng ctia mdi node trong mang.
Trong mang ad-hoc, do cac node thyc hién di chuyén, su
két ndi gitra tat ca cac node “thay dbi rat nhanh theo thoi
gian. Cac giao thirc dinh tuyén trong mang khong day déu
cin cr vao cac két ndi trong viing pht séng ctia tit ca cac
node. Chung t6i xay dung md hinh todn hoc mo6 phong cac
lién két trong mang nhu sau:

m., = g(i,j) d(i, j) < min(R;,R;) ©)

Trong do:
- Rila ban kinh vung phu song cta node thu i;
- d(ij) 1a khoang cach giira 16p hai node thir i va j;
- m;;1a phan tir hang i, cot j ciia ma tran két ndi M ciia
mang cac node;
- min(R;, R;) dugc mo hinh theo:
min(R;, R;) = R Ri <R (6)
Trong giao thirc xuyén 16p dé xuét, chung t6i dinh nghia
cac tham s6 nhu sau:
- channel_thr 1a mdt gia tri mirc ngudng cho trude thé
hién s0 lugng kénh toi wu khi thyuc truyén cac khung dit ligu.
- route_loop 1a tham s6 diéu khién vong lap trong thuat toan.
- Average SINR la trung binh cac SINR cua cac kénh
trén duong ket noi ngan nhat tr nguon dén dich trén mang
bang cach sir dung thuat toan Dijkstra.
-SINR_thr1a mdt gié tri mirc ngudng cho trudc thé hién
chat luong kénh truyeén tai lop PHY.
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- N _route la s6 lwong cac duong két ndi tir ngudn dén
dich trén mang béng cach sir dung ma trén két néi M.

-N chla 50 luong kénh duoc cép phat trén duong két
nbi ngin nhét tir nguon dén dich trén mang bang cac sir
dung thuat toan Dijkstra.

Béng cach str dung tham s6 SINR tai l6p PHY, thuat
toan cap phat kénh dong tai 16p MAC, thuat toan tim dudng
ngén nhat Dijkstra tai 16p NET chung t6i di dé xuét va
ching minh s t8i wu ciia cac giao thirc xuyén 16p:

- Giao thuc xuyén 16p gitra 16p PHY+NET [3]: st dung
tham sb Average SINR so sanh tham s6 ngudng SINR_thr.
Néu c6 mdt duong két ndi c6 tham sb Average SINR 16n
hon tham s6 ngudng SINR_thr thi s& dwoc chon 14 1a duong
t6i wu. Néu tit ca dudng truyén déu co6 Average SINR 16n
hon hoac nho hon ngudng SINR_thr thi duong co do dai
nho nhit sir dung thuat toan Dijsktra s¢€ 1a dugc lya chon l1a
duong t6i wu.

- Giao thure xuyén lop gitra 16p MACHNET [4]: st dung
tham sb s6 luong kénh cap phat N _ch tai 16p MAC so sanh
tham sb ngudng channel_thr. Néu c6 mot duong két ndi co
tham s& N_ch 16n hon tham s ngudng channel _thr thi s&
duogc chon 1a dudng tdi wu. Néu tat ca dudng truyén déu co
N_ch 16n hon hodc nhé hon ngudng channel thr thi duong
¢4 d6 dai nho nhat su dung thuat toan Dijsktra s€ 1a duoc
lwya chon la duong tdi wu.

Trong muc nay chung t6i dé xuat giao thirc xuyén 3 16p
PHY+MACHNET, giao thirc xuyén 16p s€ st dung cac
tham s& Average SINR tai 16p PHY, tham sb N_ch tai 16p
MAC so sanh véi cac tham s6 ngudng SINR thr va
channel_thr. Néu c6 mot duong két ndi c6 tham s6 N _ch
16n hon tham s6 ngudng channel_thr va Average SINR 16n
hon tham s6 ngudng SINR_thr thi s& dwoc chon 1a duong
ti wu. Néu tat ca dudng truyén déu c6 N_ch 16n hon hoic
nho hon ngudng channel thr va Average SINR 16n hon
SINR_thr thi dudng c6 do dai nho nhét st dung thuat toan
Dijsktra s€ 1a dugc lya chon 1a duong t8i wu. Hinh 2 md ta
chi tiét cac budc giao thirc xuyén 16p duogc dé xuit:

Bude 1: Xay dung ma tran két nbi dwa trén mé hinh (5).
Gié tri diéu khién vong 1ap route_loop dugc thiét 1ap = 0.

Budc 2: Trong budc nay, duong két ni ngan nhét duge
xac dinh béng cac st dung thuat toan Dijkstra va sb luwong
duong két ndi N _route dugc xac dinh bang cach sir dung
ma tran két ndi M.

Buwdc 3: Muc dich ciia bude nay dé thyc hién tim duong
truyén toi uu dé truyén dir lidu. Pau tién, tham sb N_route
s&¢ dugc kiém tra. Néu N _route=0 va route_loop=0 thi
khong c6 duong truyén nao tir node ngudn dén node dich,
qua trinh truyén dir ligu khong thé thyc hién. Nguoc lai,
néu N_route khac 0 thi s& c6 t6i hiéu mot duong két nbi tir
node ngudn dén node dich.

Dua vao thuat toan cdp phat kénh dong ching ta sb
luong cac kénh cép phat qua do6 tinh dugc tham sb Average
SINR va sb lugng kénh cip phat N ch cua duong két ndi
ngén nhat (duong két ndi nay duoc xac dinh ¢ budc 2). Néu
“Average SINR 16n hon hodc bing gia tri ngudng
SINR_thr” dong thoi “N_ch 16n hon hodc bang gia tri
ngudng N_thr”, diéu nay c6 nghia duong két ndi nay dam
bao yéu cau chét lugng thong lugng clia mang. Két qua la

duong két ndi ngén nhit nay s& duoc luya chon 1a duong
truyén t6i wu. Nguoc lai, néu “Average SINR nho hon gia
tri ngudng SINR_thr” hoac “N_ch nho hon gia tri ngudng
N _thr”, chung ta s& phai tim duong két ndi khac. Tham s6
route_loop s& dugc ting thém 1, gia tri nay sé chi ¢6 tdi
thiéu mot dudng két ndi khong duoc lya chon la duong
truyén t6i wu. Chung t6i thuc hién loai bo duong truyén vira
1di tap cac duong két ndi dugc xac dinh boi ma tran két ndi
M va chu ky thuat toan dugc quay lai budc 2. Tai budc 2,
thuat toan Dijkstra s& tim duong két ndi ngén nhat khong
tinh cac duong két ndi cii c6 “Average SINR nho hon gia
tri ngudng SINR_thr” hodc “N_ch nhd hon gia tri ngudng
N _thr”. Tai cubi budc 2, néu tham sé “Average SINR ciia
tat cac duong két ndi déu nho hon ngudng SINR thr” hodc
“N_ch nho hon gia tri ngudng N_thr”, trong truong hop
nay dudng két ndi ngén nhit s€ duoc lua chon 1a duong
tmyen t6i wu dén thyuc hién truyen dir liéu.

Budc 4: Sau khi thyc hién tim dugc dudng truyén t6i
uu, dit li€u s€ dugc truyén trén cac kénh dugc cap phat ciia
dudng truyen toi uu.

Budre 1

‘ Xay dyng ma tran két nbi M ‘

<
¥
Xéc dinh s6 lugng duong két ndi
N_route boi ma trdn M va xac
dinh duong két ndi ngén nhét bai
thudt toan Dijkstra

Budc 2

Buéce 3

Xac dinh Tham sb average
SINR va N_channel trén
céc kénh dugc cip boi
thuat toan cép phat kénh
dong DSA

Bo duong két nbi ngan nhat
khoi tap cac két ndi xac
dinh boi ma tran M

Tang gia tri route_loop
thém 1

Duong ket ‘Average SINR>
Khong ton noi ngan SINR_thr va N_ch>
tai dudng nhat 1a Channel_thr?
két ndi duong
truyén tdi uu
Lua chon duong
truyén toi uu
T
|
Y
‘ Truyén dit ligu trén cac kénh dugc cp phat ‘
=\

Hinh 2. Giai thudt giao thirc xuyén lop PHY+MAC+NET

3. Két qua nghién ctru va ban luin

Trong kich ban mé phong, cac tham s6 OFDM sé& dugc
lua chon nhu trong Béng 1.
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Bing 1. Cdc tham s6 OFDM trong kich ban mé phong

Tham sb Gia tri
Bang thong (B) 20 MHz
Khoang thoi gian 14y mau (ta=1/B) 50 ns
Do dai FFT (NFFT) 256
b6 dai OFDM symbol (TS) 12.8ps
Khoang Guard (TG) 2us
Tan s (f.) 1.9 GHz
Phuong phap diéu ché 16-QAM
SINR yéu cau t5i thiéu (¥,e,) 16 dB
SINR_thr 24 dB
Channel thr 42

3.1. Kich bdan mé phong

Chung t6i xay dung mot kich ban mo6 phéng cho mang
ad-hoc nhu sau: M6 hinh mang ad-hoc da chang véi sau
node, trong dé node thtr 1 s& truyén dir liéu dén node thi
10. Trong m6 hinh nay, Node thir 1, 6, 7, 9, 10 di chuyén
cung tdc d6 voi bude di chuyén bang 10m nhung theo cac
chiéu khac nhau, con node thu 2, 3, 4, 5, 8 ¢6 dinh. Hinh 3
mb ta cac duong két ndi clia cac node trong mang.

—_— \ - : l i"’"gkétnéj
| I\ \\\\
/ \ N @
Q-» / \\ // \ \4_/,
/
\ / \ // \\
®--0-&

Hinh 3. Kich ban mé phong

— = During két ndi .

Gio thore dinh wyén|

theo duomg ngin nbif
—p Giaothie PITY  KI7]
—p Giaotue PITY | MAC INEL

— Gias thite (MAC H NI

Hinh 4. Cdc duong két néi t6i wu duoc lya chon boi cdc giao thuc

Trude khi truyén dit lidu tai mdi bude di chuyén, node
thir 1 sir dung cac thuat toan dinh tuyén dé truyén dir liéu
node thur 10. Trong kich ban mé phong chiing t6i su dung
céc giao thirc dé tim duong nhu sau:

- Giao thirc dinh tuyén truyén théng tim duong ngin

nhat dua trén thuat toan Dijkstra;

- Giao thtrc xuyén 16p MAC +NET;

- Giao thirc xuyén 16p PHY+NET;

- Giao thuc xuyén 16p PHY+MAC+NET.

Sau qu4 trinh tim dudng truyén ti wu sir dung bdn giao
thirc tim dwong trén, tai 16p lién két mang, di liéu déu dugc
truyén dua trén giai thuat cdp phat kénh dong tai muc 2.2.
Hinh 4 mo ta cac dudng truyén tdi wu sir dung bdn giao thirc
tim dudng. Vi cac giao thuc tim dudong khac nhau, dir li¢u
dugc truyén trén cac duong truyén t6i uvu khac nhau nhu 1a:

- Giao thirc dinh tuyén truyén théng:
(Nodel—Node3—Node4—Node8—Node7 —Node10)

- Giao thirc xuyén 16p PHY+NET:
(Nodel—Node3—Node5—Node9—Nodel0)

- Giao thuc xuyén l16p MAC+NET:
(Nodel—Node3—Node4—Node6— Nodel0)

- Giao thirc xuyén 16p dé xuit PHY+MAC+NET:
(Nodel—Node2—Node5— Node9—Node10)

3.2. Phan tich két qud

Hinh 5 mo ta d6 dai cia duong két ndi tdi wu dwoc lwa
chon bai bon giao thirc tim duong theo timg budce di chuyén
1a “Giao thirc dinh tuyén tim duong ngdn nhit dwa trén thuat
toan Dijkstra”, “Giao thirc xuyén 16p MAC+NET”, “Giao
thic xuyén 16p PHY+NET” va “Giao thuc xuyén l6p
PHY+MAC+NET”. Chiing t6i chia c4 tién trinh thanh 3
nhém A, B va C. Trong Hinh 5, 6 chiing ta nhan thiy ring
hi¢u nang ctia mang phu thudc vao khoang cach cua duong
két ndi giita node ngudn va dich. Trong nhom A, khi ma
node ngudn va dich cach nhau xa, s lugng node trung gian
16n. Do d6, viéc truyén dir liéu bi anh huong 16n boi cac
nhidu xuyén kénh (CCI) ciing nhu cic van dé vé node én,
node hién. Két qua 1a SINR cuia cac dudng két ndi tir node
ngudn dén node dich déu nhé hon gi4 tri ngudng SINR_thr
va ddng thoi s6 lwong kénh duoc cap phat cia cac dudng két
néi tir node ngudn dén node dich déu nhoé hon gié tri ngudng
channel_thr. Vi vy, duong truyén ngin nhét ciing 1 dudng
truyén toi wu, khong c6 sy khac nhau giira thong lugng mang
cta cac giao thuc tim duong nay. Trong nhom C, khi ma
node ngudn va dich rat gan nhau, node ngudn c6 thé truyén
dit lidu tryuc tiép dén node dich hodc qua mot vai node trung
gian. Sy anh hudng cta cac van d& nhidu xuyén kénh (CCI)
ciing nhu node n, node hién rat nho, do d6 khong anh hudong
dén sb luong kénh dugc cAp phat. Tham sé SINR cua cac
dudng két ndi déu 16n hon gia tri ngudng SINR_thr va sb
luong kénh dugc cép phat cua cac duong két ndi tir node
nguon dén node dich déu I6n hon gid tri ngudng
channel_thr. Vi vy, dudng truyén ngén nhat ciing 1a duong
truyén toi wu, khong o su khac nhau giira thong lugng mang
cta hai giao thic tim duong nay. O nhom B, mét vai duong
két ndi c6 s6 tham s SINR 16n hon gia tri ngudng SINR_thr,
trong khi d6 cac duong két ndi khac c6 tham sé SINR nho
hon gia tri ngudng SINR_thr va mdt vai duong két ndi c6 sd
luong kénh dugc cap phat tir node ngudn dén node dich 16n
hon gia tri nguong channel_thr, cac duong két ndi khac co
tham s6 s6 lwong kénh cp phat tir nhd hon gia tri ngudng
channel_thr. Mot vai truong hop, cac duong két ndi c6 chiéu
dai ngén nhit khong c6 tham sb SINR 16n hon gia tri ngudng
SINR_thr va khong c6 tham s sb lwong kénh cip phat 16n
hon gia tri ngudng channel thr, do d6 chung khéng duoc
chon 1a duong két ndi toi wru. Trong khi d6 cac duong két ndi
co tham s6 SINR 16n hon gié tri ngudng SINR_thr hodc c6
s0 lugng kénh cép phat 1on gia tri ngudng channel_thr s&
duoc lya chon 1a duong két ndi toi wu phu thude giao thic
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dinh tuyén lya chon. Trong nhém B, ching ta cé thé thﬁy do
dai duong két ndi duoc tim boi giao thirc truyén théng c6
chiéu dai nho nhét, con chiéu dai cua duong két ndi cua cac
giao thue xuyén 16p XAap xi gén béang nhau, giao thirc xuyén
l16p PHY+NET nhé hon giao thiic =xuyén lop
PHY+MAC+NET, nho hon giao thirc xuyén MAC+ NET.

Theo Hinh 5, 6 ching ta ¢6 thé nhan thiy trong nhom
B, cac dudng két ndi tdi vu duoc lya chon boi cac giao thirc
xuyén 16p dé xuét co chidu dai 16n hon so véi duong két
ndi tbi uu duoc lwa chon boi gian thirc dinh tuyén theo
duong ngin nhét, trong khi do thong luong cua mang su
dung giao thirc xuyén 16p dé xuat duoc nang cao hon nhiéu.
Két qua md phong chimg minh ring giao thirc xuyén 16p
gitta 3 16p PHY+MACHNET nang cao thong lugng mang
cao nhat so v6i hai giao thirc xuyén 16p PHY+NET va giao
thirc xuyén 16p MACH+NET, giao thic dinh tuyén truyén
thdng. Cac giao thirc xuyén 16p PHY+NET va giao thuc
xuyén 16p MACHNET cé két qua thong lugng tuong tu
nhau nhung ciling thuc hién nang cao thong lugng so véi
giao thirc dinh tuyén truyén thong.
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Hinh 6. Théng lwong mang cdc dieong két néi t6i wu
dwogc lira chon boi cdc giao thirc

4. Két luan

Trong bai bao, chung t6i d4 dé xuat giao thirc xuyén 16p
gitta ba 16p PHY+MAC+NET. Giao thuc xuyén 16p su
dung tham s danh gia chét lugng dudng truyén SINR tai
16p PHY, tham sb s lugng kénh cp phat dua trén thuat
toén cip phat kénh t6i wu tai I6p MAC va thut toén tim
duong ngan nhét Dijkstra tai 16p NET. Thuat toan cAp phat
kénh t01 wu hd tro giam cac van dé nhidu xuyén kénh va
node 4n, node hién trong mang ad-hoc da ching. Bing cac
mo hinh thuc nghiém, chung t6i da chung minh réng giao
thirc xuyén 16p gitra ba 16p PHY+MACHNET dugc dé xuét
dam bao nang cao hi¢u nang mang ad-hoc da chiang so véi
cac voi giao thirc xuyén l6p PHY+NET, MAC+NET va
giao thirc dinh tuyén tim dudng ngan nhét. Trong twong lai,
chiing t6i s& nghién ciru xay dung mé hinh toan hoc t6i uru
gia tri ngudng kénh channel_thr, gia tri ngudng SINR_thr
dé dam bao t6i vu hiéu ning cia mang ad-hoc da ching,
ngoai ra ching t6i s€ xdy dung céac giao thirc xuyén 16p
gitra cac lop PHY, 16p MAC va l6p TRANSPORT dé cai
tién hiéu niang mang ad-hoc da ching va mang khong day
ndi chung.
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