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Tém tit: Trong bai viét nay, chiing t6i phan tich mo
hinh mang sir dung céc tram chuyén tiép dé chuyén
cac kénh con du & cac cell lanh sang cac cell nong
nhdm cai thién chi s6 cép d6 dich vu GoS ctia mang.
Chung t6i da@ md rdng nghién curu trong trudng hop
mang nghén cuc b véi muc do rat cao, khi ma tat
ca cac kénh duoc cp cho cac cell trong mot khu
vuc nhét dinh ludn bi chiém cho cac cude goi mdi
nén khong co bat ky mét kénh nao duoc du tri dé
cho chuyén giao. Khi sir dung k¥ thuat chuyén tiép
kénh CRS, ty 1& chuyén giao thanh cong trong khu
vuc nghén ndy duoc cai thién rat nhiéu. Cac két qua
mo phdng chi ra rang hé thong ¢6 thé phuc vu duge
hon 99% céc yéu cau chuyén giao.

Tir khéa: chuyén tiép kénh, chuyén giao, du trir kénh.

I. MO DAU

Nhin vao tbc d6 phat trién cua céc loai hinh truyén
thong vo tuyén trong nhimg ndm gan day, co thé
noéi rang cac hé thong thong tin vo tuyén da khang
dinh dugc vu thé vuot troi ciia minh so véi thong
tin hiru tuyén trong viéc cung cép cac dich vu toi
nguoi s dung. Nguoi ta ngay cang it 1¢ thugc vao
cac thiét bi két ndi co day, ma gan nhu chuyén hin
sang loai hinh két nbi khong day Néu bo qua Vlec
phai sir dung dén cac day dan cho viéc cung cap
dién thi ngay ca cac tivi ciing da hoan toan c6 thé
st dung két ndi khong day cho cac dich vu truyén
hinh tai céc gia dinh.
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Dén toa soan: 23/7/2016, chinh stra: 30/8/2016, chép nhan ding:
03/9/2016.
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Trong cic loai hinh truyén thong vo tuyén, thong
tin di dong dugc phat trién manh mé hon han. Cac
hé théng thong tin di dong ra doi va phat trién
nham phuc vy nhu cau trao doi thong tin moi luc,
moi noi ciia ngudi sir dung. Dic trung co ban nhat
ctia thong tin di dong 1a viéc bao dam két ndi cho
cac cude goi cua ngudi dung trong khi di chuyén.
Do kha ndng phd séng cua cac tram thu phat bi
gidi han nén viéc thué bao chuyén tir ving phuc vu
cua tram nay sang vung phuc vu cta tram khéc khi
dang thyc hién cudc goi 1a hoan toan binh thuong.
Qua trinh nay duoc goi la chuyén giao va la hoat
dong dién hinh cia hé théng. Trong thong tin di
dong, viéc cép kénh cho cac cudc goi chuyén giao
duoc uu tién hon so voi cudc goi mdi, vi nguoi
dung sin long quay s6 lai cho mot cude goi mdi
phat sinh va thuong cam thay rat khé chiu véi viée
ngit ngang mot cudc goi dang dién ra cho du véi
bat ky 1y do nao [1].

Theo bao cao téng két nam 2015 cua Hiép hoi Hé
théng di dong toan cau GSMA (Global System for
Mobile Communications Association), s thué bao
di dong thuan ty tinh dén hét nam 2015 12 khoang
trén 3,8 ti va chiém khoang hon 50% dan s thé
gidi va tong sb két ndi di dong trén toan cau (khong
tinh dén cac két néi M2M (Machine-to-Machine))
da vuot con b 7,5 ti [2]. Cling theo [2], du bao dén
nam 2020, s6 luong thué bao 1a vao khoang 4,6 ti -
chiém gan 60% déan s6 thé gidi va s6 lugng két ndi
di dong toan cau la khoang hon 9 ti. So véi céc con
s6 khiém ton vé bang tin duoc cung cap cho cac hé
thong cia GSMA (2x25 MHz/2x75 MHz cho 2G
GSM, khoang 2 x 80 MHz cho 3G UMTS va ciing
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khoang 2x80 MHz cho 4G LTE), cic nha cung cip
dich vu di dong ludn ding trudce cac thach thic rat
16n vé su khan hiém tai nguyén tan s dé bao dam
cho cac hoat dong ciia cac hé thong [2]. N6i mot
cach khéc, bai toan vé viéc khai thac va st dung
hidu qua tai nguyén tan s trong cac hé thong thong
tin di dong ludén dugce dat ra cho cac nha nghién
clru.

Khong nhung phai d6i mit voi viéc khan hiém tai
nguyén tan sd, trong qua trinh hé thdng hoat dong,
c4c nha cung cép dich vy di dong con phai xir Iy mot
bai toan dién hinh khac 1a hién tugng nghén cuc bd
gdy ra boi viée thué bao tap trung qua 16n & méot khu
vuce nhét dinh trong mot khoang thoi gian nhét dinh
nhur tai cac khu vui choi, mua sam vao dip 1 hoi hay
tai cac khu cong nghiép, van phong, truong hoc trong
thoi gian lam viéc. Luc nay, cac cell trong khu vyc
ngh&n nhan dugc sb yéu cu cap kénh 16n hon rat
nhiéu so véi s6 kénh ma cac cell d6 duoc cdp. Céac
cell nay duoc goi 1a cac cell néng. Trong khi do, cac
cell & cac khu vuc 1an cén lai con du kénh vi ¢6 sb
lwong thué bao tap trung vdi cac yéu cau cap kénh
thip. Cac cell nay duoc goi 1a cac cell lanh. Piéu nay
din dén viée mang bi mét can bé‘mg luu lugng va cac
cudc goi trong cac cell néng c6 xac sudt thit bai rat
cao, lam cho cép d6 dich vu GoS (Grade of Service)
ctia cac cell nay bi anh huong rat 16n. Chuyén tiép
kénh la giai phap hoan toan hi€u qua trong truong
hop nay dé cai thién GoS [3-6].

C6 hai quan diém co ban dé thyc hién chuyén tiép
kénh, nhung déu ciing mot muc dich cai thién hiéu
nang mang, do 1a quan diém ¢ 16p vat 1y va quan
diém ¢ 16p mang. Cac nghién ctru vé chuyén tiép
kénh trén quan diém cua 16p vt ly tap trung vao
céc bai toan xir 1y tin hiéu va ma hoa dé nhan dugc
chat luong duong truyén tot nhat, mirc tiéu thu
cong suat hidu qua nhét, hay chi s 1i thu thap
nhit [7-12]. Didu d& dang nhan thiy ¢ cac nghién
ciru nay la cac tac gia khong quan tdm toi trang
thai cua mang va cell (mang ngh&n hay khong, cell
néng hay lanh) ma chi quan tam téi viéc su dung
cac node chuyen tiép thong thuong (relaymg node)
dé chuyén tiép thong tin tir node ngudn t6i node
dich. Nhu vay, mang dugc mac dinh 1a uén c6 kha
nang dép tng cho cac yéu cau goi cta cac thué bao.
Noi mét cach khac, bai toan xtr Iy nghén (dac biét
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1a chuyén giao trong khi nghén) khong duoc dit ra
trong cac nghién curu nay.

bung trén quan diém cua 16p mang nham tan dung
tai nguyén vo myén dé xur Iy nghén, cac nghién cliiu
trong [3- 6] chi ra rang hoan toan co thé khai thac
t6i da cac tin sé dugc cip cho céac cell trong mang
dé giai quyet bai toan nghén cyc bd ma khéng can
phai nang cap phan cimg hay xin cap them cac
bang tan moi. Nhu véy, k§ thuat chuyén tiép kénh
CRS (Channel Relaying Strategy) trong cac nghién
ctru ndy cho phép céc nha cung cap d1ch vu cai
thién dugc dang ké hiéu niang mang vé mat giam
nghén va nang cao ty 1¢ chuyén giao thanh cong
trong cac hé théng thong tin di dong.

Bai bao nay tap trung vao vi¢c phan tich kha nang
cai thién GoS ciia CRS cho cac cudc goi chuyén
giao trong hé théng xay ra nghén cuc bd véi mirc
d6 nghén rat cao. Chung t6i gia dinh rang trong
mot khoang thoi gian nhét dinh, s6 lugng thué bao
tap trung tai mot khu vuc cu thé rat 16n véi luu
luong cude goi cao dén muc ma hau nhu tit ca cac
kénh cép cho cac cell trong khu vyc do bi chiém
hét ngay lap tirc dé phuc vu cic cudc goi mdi.
Hon nita, lai gia sir rang mang khong c6 du trir tai
nguyén cho cac cudc goi chuyén giao. Trong khi
do, Iuu lugng cude goi mai trong khu vuc nay cao
dén murc ma bat ky mot kénh nao duge giai phong
do thué bao két thiic cudc goi trong cell thi s& ngay
1ap tuc bi chiém cho mét cude goi mdi khac. Piéu
nay s& dan dén viéc cac cude goi chuyén giao trong
khu vuc nay s€ khong thé thuc hién dugc. Cac diéu
kién gia dinh nhu vay 1a dé 1am ndi bat hiéu qua
cua CRS trong viéc cai thién hi¢u nang mang trén
quan diém tan dung t6i da tai nguyén tan s6. Noi
mot cach khac, néu 4p dung CRS thi cac hé théng
thong tin di dong truyén thong van hoan toan c6 thé
phuc vu dugc cac cude goi chuyén giao dudi ap luc
rat 16n cua luu lugng mang.

Céc no6i dung tiép theo cuia bai viét duoc trinh bay
nhu sau. Phan II s& phan tich nguyén 1y chuyén
tiép kénh. Tiép theo, Phan III trinh bay mé hinh hé
thong ap dung CRS cho céac cude goi chuyén giao.
Sau d6, Phan IV phén tich va dua ra cac két qua
tinh toan. Cudi cing, Phin V s& cung cép cac két
ludn ciia bai viét nay.
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II. NGUYEN LY CHUYEN TIEP KENH

K§ thuat chuyén tiép kénh CRS (Channel Relaying
Strategy) sir dung cac tram chuyén tiép RS (Relay
Station) dé van chuyén céc kénh tir cell nay sang
cell khac trong mang [3-6]. Dé thuc hién duoc viée
nay, RS cling phdi la céc tram thu phét song duoc
dat gitra cac cell. Cac RS trong [3-4] 1a cac tram
tiy bién ARS (Ad hoc Relay Station), tirc 1a chung
¢6 kha nang di chuyén, c6 ban kinh phii séng lar =
(“4)R (R 1a ban kinh cell), dugc dit trén canh chung
cua 2 cell va c6 thé cung cip két ndi cho cude goi
gitia thué bao trong cung mot ARS. Nhu vy, cac
ARS c6 thé coi 1a cac BTS di dong. Khac véi cac
ARS trong [3-4], cac RS trong [5-6] la cac tram
chuyén tiép ¢ dinh, c6 ban kinh phu song r = (V%)
R, dugc dat trén dinh giira 3 cell dé tang kha nang
két n01 v6i cac cell va khong ¢6 kha ning cung cap
két ndi cho 2 thué bao trong cung mot RS. Nhing
dic tinh nay cua RS dan dén cac két qua tét hon
ca vé mit kinh té va k¥ thuat khi so voi ARS va da
duogc phan tich trong [5].

15M (Relaying) band

Cellular band

Hinh 1. Mé hinh nguyén ly chuyén tiép kénh CRS

Xét md hinh mang don gian gém 2 cell nhu trong
Hinh 1 v6i cac khai niém va dinh nghia nhu sau day.

« Cell: 14 tram thu phat gbc ciia hé thong thong
tin di dong.

. Cell lanh (cold cell) 1a cac cell ¢ sb kénh yeu
cau N, nho hon s6 kénh N, ma cell duge cap
(N < N ). Nhu vay, cac cell lanh con du ra
cac kenh chua dung dén. BTS A trong Hinh 1
1a cell lanh. N, dugc tinh toan sao cho bao dam
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GoS trong diéu kién mang lam viéc voi luu
luong T va GoS thudng dugc tinh theo cong
thtrc Erlang B nhu sau [1]:

TV/
!
GOS = Mij\[(

(1

. Cell nong (hot cell) 1a céc cell ¢ sb kénh yéu
cau N 16n hon s6 kénh N_. ma cell dugc cap
(N SN )- Nhu vay, cell néng 1a cac cell bi
thleu kénh nén cac cudc goi mai trong cell
nay s€ bi khoa (block) va cac cudc goi chuyén
giao dén cell nay s& bi rét (drop). Trong trudng
hop nay, xac suat chian cudc goi (call blocking
probability) sé€ tang 1én. BTS B trong Hinh 1 1a
cell nong.

Bing tan di dong (cellular band): 14 bing tan duoc
cap phép cho cac hé thong thong tin di dong.

Bing tan chuyén tiép (relaying band): 14 bang tan
khong can phai xin phép (unlicensed band), sir
dung mién phi cho Y té, Khoa hoc va Cong nghiép
ISM (Industry, Science, and Medical band).

C6 hai nguyén 1y CRS co ban, d6 1a chuyén tiép
kénh tinh SCRS (Static Channel Relaying Strategy)
va chuyén tiép kénh chuyén giao HCRS (Handover
Channel Relaying Strategy).

A. Chuyén tiép kénh tinh SCRS (Static Channel
Relaying Strategy)

SCRS dugc st dung cho cac cudc goi méi. Trong
Hinh 1, cac thué bao Bl va B2 nim trong ving
phu song cia BTS B va thuc hién cudc goi moi
khi dang ding & trong cell nay. Do B 1a cell nong
nén tit ca cac kénh dugc cép cho B hién déu dang
ban, 1am cho cac cudc goi cua Bl va B2 khong
thuc hién dugc trong diéu kién thong thuong. Khi
st dung SCRS, cac cudc goi nay s€ dugc thuc hién
nhu sau:

Nhic lai rang BTS A 1a cell lanh nén con du cac
kénh chua ding dén. Do Bl nim trong vung phii
song cuia tram chuyén tiép RS2, nén mot kénh ranh
trong cell A s& dugc chuyén cho cudc goi ciia Bl
theo duong két ndi sau: BTS A > RS2 > BI.
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Pbi voi B2, do khong nam trong ving phi song
clia ca RS1 va RS2 nén can phai c6 thém gia thiét
ré’mg c6 mét thué bao Bx hién dang thyc hién cudc
goi (on-going call) va nim trong ving phu song
cua RS1. Mgt kénh ranh trong cell A s& duoc
chuyén sang cho Bx theo duong két ndi BTS A >
RS1 = Bx. Sau khi nhan dugc két ndi, Bx s& gidi
phong kénh dang str dung trong cell B va kénh nay
s€ dugc dung cho cudc goi cia B2. Truong hop nay
duoc goi 1a hoan ddi kénh CS (Channel Swapping).

B. Chuyén tiép kénh chuyén giao HCRS (Handover
Channel Relaying Strategy)

HCRS phuc vu cho cic cudc goi chuyén giao. Véi
mo hinh mang nhu trong Hinh 1, do BTS A 1a cell
lanh nén cac cudc goi cua thué bao xudt phat tir cell
B va di chuyén sang cell A hoan toan c6 thé dugc
phuc vu. Do d6, HCRS dugc st dung dé phuc vu
cac cude goi chuyén giao téi cell B. Cac cude goi
cua cac thué bao Al va A2 trong cell A 1a cac cudc
goi loai nay. Viéc cap kénh cho cac cudc goi nay
duoc thuc hién nhu sau.

Gia str rang (c6 thé dy bao dugc) thué bao A2 s&
di chuyén vao ving phu séng cia RS2 nim trong
cell B. Khi d6, cudc goi chuyén giao cua A2 sang
cell B s€ duogc phuc vu theo duong két ndi BTS A
- RS2 - A2. Nhu véy, mic du di di chuyén sang
vung phuc vy cta cell B nhung A2 van c6 thé st
dung kénh vo tuyén duogc cap bén cell A théng qua
RS2 d& duy tri cudc goi cuia minh. Trong trudng
hop nay, RS2 coi nhu da 1am nhiém vu ndi dai (m&
rong) vung phu séng cho cell A.

Do thué bao Al di chuyén ra ngoai ving phuc vu
clia ca 2 tram chuyén tiép RS1 va RS2 nén khong
thé duy tri két nbi vo tuyén vai cell A giéng nhu
truong hop ctia thué bao A2. Liic nay, mang sé€ thuc
hién viéc hoan ddi kénh (twong ty nhu truong hop
cap kénh cho B2) dé duy tri cudc goi cho Al trong
cell B. Tuc la mang s& tim mot thué bao By dang
thuc hién cudc goi, st dung kénh vo tuyén cua cell
B va dimg trong ving phu song cia RS1 dé thuc
hién CRS. Cudc goi ciia By s€ duoc tiép tuc trén 1
kénh v tuyén cia cell A theo duong két ndi BTS
A > RS1 > By va kénh v tuyén cua cell B ma
By dang chiém s& dugc giai phong dé phuc vu Al.
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Viéc hoan d6i kénh thuc sy phat huy hidu qua khi ma
ca 2 cell A va B déu la cac cell nong. Gia str didu nay
xay ra d6i voi mo hinh mang nhu trong Hinh 1. Luc
nay, cudc goi chuyén giao ctia A2 s& duoc duy tri nhu
sau. Thong thuong, khi A2 chuyén giao tir cell A sang
cell B thi kénh vo tuyén bi chiém boi A2 s& duogc giai
phong va tra lai cho cell A. Cell A sé dung chinh kénh
nay dé chuyén tiép cho thué bao By bén cell B, ddi
lai, cell B s& dung kénh v6 tuyén vira dugc By giai
phong dé phuc vu cho thué bao A2. Pay 1a dic diém
ndi bat cia HCRS-CS dé nang cao ty 1¢ chuyén giao
thanh cong trong diéu kién mang bi nghén.

ll. MO HINH HE THONG

Xét mo hinh mang gém 7 cell nhu trong Hinh 2.
Gia sir rang mang phai lam viéc dudi ap luc cua
mat do thué€ bao tap trung cao lam cho tat ca cac
cell trong mang déu noéng va luu lugng cude goi
moéi trong mang 16n dén mirc duy tri trang thai
néng cua mang trong mot khoang thoi gian nhat
dinh nao d6. Trong khoang thoi gian nay, tit ca cac
kénh duoc cép cho cac cell déu bi chiém dé phuc
vu cho cac yéu cdu goi méi xuat phat tir chinh cac
cell d6 va néu bat ky mot kénh nao duoc giai phong
ra ma khong phai dang trong diéu kién thuc hién
hoan d6i kénh cho HCRS thi s& bi chiém ngay cho
cac cudc goi mai. Piéu nay dé bao dam ring cac
cell khong con mét kénh nao thyc sy ranh dé phuc
vu cudc goi chuyén giao dén chiing ma khong can
phai st dung HCRS-CS.

Hinh 2. M6 hinh mang st&* dung HCRS
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Gia sir rang lac ndy c6 mot thué bao C,; dang thuc
hién cude goi chuyén giao tir cell C, sang cell C,.
Nhic lai rang C,;se di chuyén ra ng0a1 vung phu
song cua RS, va RS aé khong thé thyc hién dugc
viéc duy tri kenh ma cell C, cap cho no6 thong qua
cdc tram chuyen tiép nay. Pong thoi, khi khong thé
tiép tuc két ndi véi cell C, thi C . s¢ glal phong
kénh ma n6 dang chiém va tarn th01 trd veé cho cell
C, va coi nhu C, dang c6 1 kénh dé thuc hién viéc
hoan d6i. Cac kha niang ma HCRS két hop hoan
ddi kénh s& duoc st dung dé phuc vu cudc goi cua
C,;duoc tinh toan nhu trong cac truong hop (TH)
sau [6]:

+ THI: ¢c6 mot thué bao C, . ;cua cell C, dang thuc
hién cudc goi va dirng trong ving phu song cla
RS, hodc RS,. Luc nay, cac két ndi s& la: C >
RS/RS 9CdvaC > C,;

* TH2: C,;khong dimg trong ving phu song cua
RS, va RS, nhung c6 mét thu€ bao cta cell C,
(hoac cell C ,) ding trong vang phu séng cua
RS, hodc RS, (hodc RS, va RS,). Viéc hoan do6i
kenh s& du0’c thuc hlen vong qua cac cell C,
(hodc C)) dé toi cell C, néu C,; dng trong vung
phu song cua RS, (hoac RS,) tuong tng.

* TH3: C,; khong dimg trong ving phu song cua
RS, RS , RS, va RS, nhung c¢6 mét thué bao
cta cell C (hoac cell C,) dung trong vung phu
song cua RSI hodc RS, (hoac RS, va RS)) va
mdt thu€ bao cua cell C, (hodc C,) va C, dung
trong vung phu song ctia RS, hodc RS, (hodc
RS hodc RS)) va RS, hodc RS . Viéc hoan
d01 kénh s& duoc thuc hién Vong qua cac cell
C, (}}oac C,) va C, (hodc C)) va C, dé toi cell
C,néu C, ding trong vung phu song cua RS,
(hodc RS)) twong tng.

Nhur véy, cuge goi cua C,; chi bi rot khi xay ra mot
trong cac kha nang (KN) sau

* KNI: khong c6 mot thué bao nao cua cell C,
dung trong vung phu song cua cac tram chuyen
tlep nén khong thé thyc hién dugc viéc hoan
d6i kénh voi cell nay dé C , €0 thé ranh 1 kénh
cho C, i

« KN2: cell C, khong thé thyc hién viéc hoan ddi
kénh voi bat ky cell nao ¢ xung quanh no; tic
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1a khong c6 bat ky mot thué bao nao cia cac
cell C,, C,, hodc C, dung trong vung phu song
cua RS, hodac RS,, RS, hodc RS,, hodc RS,
hodc RS, tuong ung.

Gia str cac thué bao dugc phan bd ngiu nhién va
dong nhat trong cac cell thi xac suat ctia cac kha
nang nay la:
P(KNI) = (1 —P ) )
P(KN2) = [(1 - P) ]’ A3)

V6i N, 1a dung lugng cua cell va P, 1a xac sudt ma
1 thué bao khong dung trong ving phd song cua
bat ky mot RS nao, P, 1a xdc sudt ma 1 thué bao
khong ding trong ving phu song cua 2 RS nao lién
quan va:

1
6 Sp(cell) 6'5"”2 1
b Scell - ”RZ _E (4)
2-Sps(cell) 1 1
- __p=_
? Scel[ 3 ! 6 (5)
Vay, x4c suat rét cudc goi cia C,;la:
dmp (2) + (3) (1 7)NL + (1 )3N( (6)

Tir (6), xac suat chuyén giao thanh cong dugc tinh
toan voi cac gia tri khac nhau cua N, nhu trong
Béang I.

Bdng I. Xdc sudt chuyén giao thanh céng

N 10 15 20 25 30 | 35 | 40

c
P_ (%) [995 999|999 |999 999 | 100 | 100

L__catc

V01 dung luong cell N, du Ion, ¢ thé thay rang P,
gan nhu bang 0, tirc la cude g01 dugc chuyén glao
thanh cong véi xac suit gan bang 1.

IV. CAC KET QUA TiNH TOAN

Mo hinh mang str dung dé tinh toan gdom 7 cell nhu
mo ta trong Hinh 2 véi cée gid thiét nhu trong Phan
III & trén. Cac tham s6 md phdéng dugc cho nhu
trong Bang II.

O day, van toc di chuyén cua thué bao dugc tinh
cho hai truong hop di chuyén trung binh va di
chuyén nhanh véi phan b6 ngiu nhién tir [0 — 15]
m/s va [0 — 25] m/s tuong ung. Hon nita, khi di
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chuyén nhanh thi thoi gian dam thoai trung binh
1a (90, 120 va 150) gidy so vai gia tri (120, 150 va
180) gidy cua di chuyén trung binh.

Bang Il. Tham s6 moé phdng

Ky hiéu Gia tri
R 1.500 m
N, [20:5:40]
4 [0-15]m/sva[0-25]m/s
t [120:30:180]s va [90:30:150]s

Chuong trinh Matlab duoc sir dung d&é mé phong
cho céc trang thai cua mang nhu sau:

« Chiém kénh (OCCUPATION): tit ca cac kénh
déu bi chiém ngay khi thiét 1ap; va & diéu kién
hoat dong binh thuong ctia mang, cac kénh nay
lu6n ban.

« Két thuc cudc goi (TERMINATION): 1a trang
thai thué bao chu dong két thic cudc goi trong
1 cell bat ky.

« Chuyén giao (HANDOVER): 1a trang thai
xay ra khi tinh toan xac sudt thué bao vuot ra
khoi vung phu song cua mdt cell véi cac thong
s6 dd duogc gan mot cach ngiu nhién cho cac
thué bao nhu: vi tri ban dau trong cell, tde do
di chuyén, hudng di chuyén va thoi gian dam
thoai. Trang thai nay ctia mang lai dugc chia
thanh ba trang thai con nhu sau day.

- Chuyén giao thanh cong (HANDOVER
SUCCESS): khi HCRS két hop hoan dbi kénh
dugc ap dung thanh cong.

- Chuyén giao that bai (DROP): khi khong thé
tim dugc mdt co hdi nao cho cudc goi chuyén
giao cua thué bao.

- Két thiic bat buoc (DEATH): 1a trang thai cac
thué bao di chuyén ra khoi 1 cell dang phuc vu
nod va di ra ngoai khu vyuc phu soéng ciia mang
(vung chét - death zone).

Chuong trinh dugc xay dyng trén co sé nhu sau:

Set up the simulation parameters.
For STATUS := 1 to EVENT (= 10"6).
Generate traffic loads in the simulated network.
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Determine the target time t____that users will cross

Cross

the coverage boundary of the current cell.

If (min(f) < min(t___)), then user terminates
conversation in his home cell. TERMINATION =
TERMINATION + 1.

Else

HANDOVER is activated. Meanwhile, EVENT =
EVENT +1.

Do HCRS - CS.

End
100

’ /
// —— E[t] = 1205

9y
96 5 / —a— E[t] = 180s  |[—

9 // —a—FEft]=180s |
955

20 25 30 35 40
Nc

Hinh 3. Xdc sudt chuyén giao thanh coéng
khi thué bao di chuyén trung binh

/

o 2

—+—E[t] = 90s

—B—E[t] = 120s

—a—E]t] = 1508

s lff

20 25 30 35 40
Nc

Hinh 4. Xdc sudt chuyén giao thanh céng
khi thué bao di chuyén nhanh
Ty 1é chuyén giao thanh cong 1a ty sb ciia s6 chuyén
giao thanh cong va tong sb cac yéu cau chuyén
giao. Cac két qua vé ty 1 chuyén giao thanh cong
P duogc trinh bay trong Hinh 3 va Hinh 4.
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Co6 thé nhan thay rang v&i dung lugng du 16n (khi
N, = 40 kénh/cell), HCRS két hop hoan dbi kénh
da dap ung duogc dén 99.5% céac yéu cau chuyén
giao trong diéu kién mang nghén cuc bo rat cao
khi ma khong c6 mdt kénh nao trong cac cell dugc
duy trir cho chuyén giao. Diéu nay da chung t6 kha
nang vuot trdi ciia CRS trong bai toan xur Iy nghén
cho cac hé thdng thong tin di dong.

V. KET LUAN

Trong bai bao nay, chung t6i da phan tich nguyén ly
chuyén tiép kénh CRS, dic biét 1a HCRS ap dung
cho viéc bao dam két ndi cho céc cude goi chuyén
giao trong diéu kién xay ra nghén cuc by & mot hé
thdng thong tin di dong. Cac phén tich da tinh dén
xac suit chuyén giao thanh cong trong mt mang
nghén rt cao, khi ma khong con mot kénh dy trir
nao cho cac cudc goi chuyén giao. Cac két qua mo
phong di khang dinh duoc cac vu diém cia HCRS
trong viéc bao dam ty 1& chuyén giao thanh cong
trong cac mang nay. Tuy nhién, bai bao mdi chi
dung lai ¢ viée tinh toan cho céac cudc goi thoai thoi
gian thuc ma chua tinh dén cac cude goi s6 liéu
thoi gian thuc voi bang thong va thoi gian chiém
kénh 16n hon nhiéu. Ngoai ra, mé hinh ngh&n méi
chi dung lai & pham vi 7 cell. Nhu vay, cén cur vao
cac két qua trong bai nay, hoan toan co thé phat
trién theo cac huéng mo rong nhu da dé cap. Hon
nita, van dé dy trit kénh trong thong tin di dong
cling can phai dugc tinh toan va dwa vao bai toan
CRS dé nghién ciru.
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INCREASING SUCCESSFUL RATE
OF HANDOVER IN WIRELESS
CELLULAR NETWORKS WITHOUT
RESERVED CHANNELS BY CHANNEL
RELAYING STRATEGY

Abstract: In this paper, we analyse a network
model in which using the Relay Station (RS) to
relay available channels in cold cell to hot cell
for Grade of Service (GoS) improvement. Then,
we develop the analyses for the case of heavy
congested in the network. In this case, all of
channels assigned to cells in a certain area have
been occupied to serve the new calls, therefore,
there is not any channel reserved for handover call.
This leads to the very high rate of call dropping
probability in that area. However, the successful
rate of handover in this heavy congested area will
be improved significantly when Channel Relaying
Strategy (CRS) has been applied. The numerical
results shown that the network using CRS can
satisfy over 99% of handover channel requests.
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Keyword: Channel Relaying Strategy (CRS),
handover, reserved channel.
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