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Linh vue k§ thuit dwge dé cap
Séng ché @ cap dén linh vuc cong nghé truyén thong, va cu thé 1a, dén

phuong phap va thiét bj c4p nhat tuyén.

Tinh trang k§ thuit ciia sang ché

Trong topd mang hinh cay, thiét bi nguoi dl‘mg' (User Equipment, UE) cé
thé truyén thong truc tiép voi tram co s& donor (phat) (Donor gNB, DgNB),
hoic c6 thé truyén thong véi tram co s& donor bang cach sir dung nut chuyén
tiép (Relay Node, RN). Cu thé 13, dudng truyén tir UE dén tram co s¢ donor c6
thé bao gdm c4c RN. Tram co s& donor va RN déu luu trit thong tin dinh tuyén,
trong d6 thong tin dinh tuyén bao gbm thong tin vé duodng truyén tir dau cuc bd
dén UE. Tram co s& donor va RN c6 thé giri cac g6i dir liéu dén UE ding dua
trén thong tin dinh tuyén.

Khi RN chuyén mach, chéng han, khi RN chuyén mach tir RN dang duoc
két n6i sang RN khac, t6pd mang thay doi. Do vdy, tram co s¢ donor va méi
RN trong t6pd mang can cap nhat thong tin dinh tuyén duoc luu trir cuc bd dua
trén t6p6 mang dugc thay dbi. Mot mat, khi RN 1 chuyén mach tir RN 2 sang
RN 3, thi RN 2 nhén thiy ring RN 1 1oi khoi. Trong trudng hop nay, RN 2 gt
thong diép dén nuat cha (Nt cha) RN 4 cia RN 2 dé chi bao “RN 1 roi khoi RN
2”. RN 4 cip nhét thong tin dinh tuyén cua RN 4 duva trén thong diép, va tiép
tuc guri thong diép dén nut cha RN 5 cia RN 4 dé chi bao “RN 1 rdi khéi RN
2”, cho dén khi thong diép dén tram co s& donor. Tram co s& donor cap nhat
thong tin dinh tuyén ciia tram co s& donor dua trén thong diép. Nut cha c6 thé
la tram co s& donor hodc RN. Nén luu y r?mg, nut cha cta nat ¢ thé duoc hiéu
nhur 12 nut huéng 1én (upstream) duge két ndi truc tiép v6i nut nay, tic 13, ¢6
thé dugc hiéu nhu 1a budc nhay truée d6 duoc két ndi truc tiép V61 ndt nay.

Nguoc lai, khi RN 3 phat hién réng RN 1 truy nhap RN 3, thi RN 3 gui
thong diép dén nit cha RN 6 ctia RN 3 d chi bao “RN 1 gia nhap RN 3”. RN 6
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cap nhat thong tin dinh tuyén cua RN 6 dua trén thong dié€p nay, va tiép tuc gui
thong diép dén niit cha RN 7 ciia RN 6 dé chi bao “RN 1 gia nhap RN 3”, cho
dén khi théng diép dén tram co s& donor. Tram co s& donor cap nhit tiép théng
tin dinh tuyén clia tram co s& donor dya trén thong diép.

R3 rang 13, theo giai phép k¥ thust da biét, khi t6pd mang thay déi do
chuyén mach RN, thi mdi RN trong dudng truyén, tir RN trudc khi chuyén
mach, dén tram co s& donor déu cap nhat thong tin dinh tuyén. Ngoai ra, tit ca
cac RN trong dudng truyén, tir RN sau khi chuyén mach, dén tram co s& donor
cling cp nhit thong tin dinh tuyén. Thuc vay, thay dbi topd mang khong anh
hudng dén thong tin dinh tuyén ctia mot &6 RN va tram co s& donor. Cu thé 13,
thong tin dinh tuyén dugc cip nhat gidng nhu théng tin dinh tuyén trudc khi
cap nhat. Do véy, cdc RN va tram co s& donor khong can cdp nhét thong tin
dinh tuyén. Ngoai ra, cac RN chi béo thay ddi (ching han, RN rdi khoi RN,
hodc RN gia nhap RN) clia topd mang biang cach sir dung cac thong diép cu thé.
Do vay, cling gdy ra céc chi phi bd sung bao hiéu khéng cin thiét.

Sau khi t6pd mang thay ddi, tram co s& donor c6 thé giri g61 dir lidu tir
dudng truyén méi chi sau khi tram co s¢ donor va tat ca cac RN cp nhat thong

tin dinh tuyén. Do viy, gdy ra thoi gian gidn doan dit liéu twong d6i dai.

Ban chit ky thuit ciia sang ché

Sang ché dé cép dén phuong phap va thiét bi cap nhat tuyén, dé giam cac
chi phi bd sung bdo hiéu va giam thoi gian gidn doan dir liéu gay ra boi thay
d6i topd mang. |

Pé dat dugc muc dich néu trén, cac phuong 4n thuc hién sang ché s dung
cac giai phap k¥ thuét sau:

Theo khia canh thtr nhét, phuong én thuc hién sang ché @ cap dén phuong
phap cap nhat tuyén, bao gdm céc budc: nhan, bdi nut thir nhat, thong digp thir
nhit dugc giri béi nit thir hai. Cu thé 13, théng diép thir nhat duge sit dung dé
chi bao ring nit chuyén mach roi khéi nit ngudn va/hodc nit chuyén mach
truy nhdp nit dich. Nat ngudn 13 nit két nbi véi nit chuyén mach truéc khi

chuyén mach, va nut dich 1a nat két n6i véi nit chuyén mach sau khi chuyén
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mach. Ngoai ra, nit thir nhét cé thé cap nhat tiép thong tin dinh tuyén coa nut
thr nhét dya trén thong diép thu nhét dugc nhén, chéng han, x6a budc nhay
tiép theo dén nut, hodc thém vio budc nhay tiép theo dén nit.

Theo trién khai cu thé, nit thir nht 13 mot trong cac nit sau: nut dich, nit
ngudn, nit 18i, nit chuyén tiép thir nhit gitra nit dich va nat 161, va nit chuyén
tiép thir hai gifta nat ngudn va nut 18i. Nt 16i 1a nut huéng 1én chung thir nhat
cho nut dich va nat ngudn. Nut thir hai 13 mot trong cac nit sau: nit chuyén
mach, nat dich, ntt ngudn, nut 181, nit chuyén tiép thir nhat, va nat chuyén tiép
thir hai.

C6 thé thdy rang, & phuong phap theo phuong an thuc hién, khi top6 mang
thay d6i do nut chuyén mach, chi nut 16i va nat huéng xubng cia nuat 151 trao
d6i cac thong diép dé chi bao chuyén mach nit va cip nhat cac tuyén. Theo giai
phap k¥ thuat di biét, sau khi niit chuyén mach trong mang IAB, mdi nut trong
duong truyén dén tram co s& donor tir nut ndy trudc khi chuyén mach nhén
théng diép chi bio chuyén mach nat, va ciing cap nhat thong tin dinh tuyén.
Ngoai ra, mdi nut trong dudng truyén dén tram co s& donor tir nit nay sau khi
chuyén mach ciing nhén thong diép chi bdo chuyén mach nit, va cip nhat
thong tin dinh tuyén. Khi so sanh, theo phuong an thuc hién, cac nut khac
ngoai nut 18i va nit huéng xubng cia nit 16i trong mang IAB khong can cép
nhat cac tuyén, va cac nit nay ciing khong can dugc thong bao biang cach st
dung bao hiéu. Diéu nay giam cac chi phi b6 sung bao hiéu. Ngoai ra, do sd
luong nat cap nhat tuyén bi giam, cé thé khoi phuc truyén thong cia toan bd
mang trong thodi gian twong d6i ngén, va thoi gian gian doan dir liéu dugc rat
ngin.

Dua vao khia canh thir nhét, theo trién khai kha thi th& nhét cta khia canh
thir nhét, phuong phap con bao gdm céc bude: xac dinh, béi nit thir nhat dwa
trén thong diép thr nhit, nut thir ba ma s& nhan théng diép thu hai, va gii
thong diép thir hai dén nit thir ba, trong d6 thong diép thir hai duge sir dung dé
chi b4o rang nat chuyén mach roi khoi nit ngudn vd/hodc nit chuyén mach
truy nhép nut dich, trong d6 nat thir ba 13 mot trong cac mit sau: nit ngudn, nat

16i, nat dich, nut chuyén tiép thir nhit, va nat chuyén tiép thir hai.
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Cu thé 13, niit thir nhat giri tiép thong diép dén nit khac dé chi bao chuyén
mach nut, sao cho nut 161 lién quan dén nut chuyén mach trong mang IAB va
nit huéng xudng cia nut 18i déu ¢ thé nhan cac thong diép dé chi bao chuyén
mach nit. Sau khi t6p6 mang thay d6i, nut 161 va nat hudng xudng cta nut 161
cap nhat thong tin dinh tuyén cta no6 dua trén thay ddi thuc cua topd mang, va
chuyén tiép dir liéu dua trén thong tin dinh tuyén dung, sao cho khdi phuc
truyén théng mang. _

Dua vao trién khai kha thi thir nhét cia khia canh thit nhét, theo trién khai
kha thi thir hai cta khia canh thi nhat, théng diép thir hai con bao gém théng
tin dinh tuyén cta nat chuyén mach.

Theo mét sb phwong 4an thuc hién, néu cac nat muc thip hon khéc dwge ndi
tiép voi nit chuyén mach, va cac nit ndy chuyén mach cing véi nit chuyén
mach, thong tin dinh tuyén ctia nit chuyén mach bao gdm théng tin dinh tuyén
lién quan dén céc nit mirc thép hon. Dé dam bao réng tram co s& donor cé thé
tiép tuc truyén thong 14n lugt véi cac nit muc thap hon, thong tin dinh tuyén
ctia nut chuyén mach cin duoc chi bio bang cach sir dung thong diép thr hai.
Do vay, mdi nut c6 thé cap nhat tiép thong tin dinh tuyén lién quan dén cac nit
muc thfip hon, dé dam bao rflng dir liéu 1an luot duoc gui béi tram co s& donor
c6 thé dn cac mit mic thép hon, hoac réng dir liéu 14n luot duoc gl boi cac
ntit mic thdp hon cé thé dén tram co s donor.

Duya vao khia canh thtr nhét, hodc trién khai kha thi tht nhat hogc tht hai
ctia khia canh thir nhét, theo trién khai kha thi thtr ba cta khia canh thir nhét,
thong diép thtr nhat con bao gdm théng tin dinh tuyén cta nut chuyén mach.

Theo mot sb phuong 4n thuc hién, néu cac nit mirc thép hon khac dugc két
nbi tiép voi nit chuyén mach, va cac nit chuyén mach cung véi nat chuyén
mach, thong tin dinh tuyén cua nut chuyén mach bao gém thong tin dinh tuyén
lién quan dén c4c nat mic thap hon. Pé dam bao ring tram co s& donor c6 thé
tiép tuc truyén thong 1an lugt véi cac mit mirc thap hon, thong tin dinh tuyén
ctia ntit chuyén mach cin duoc chi bao bang cach sir dung thong diép thtr nhét.
Do véy, mdi nut c6 thé cap nhat tiép thong tin dinh tuyén lién quan dén cc nut

muc thap hon, dé ddm béo rang dit li¢u lan lugt dugce gl bdi tram co sé& donor
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¢ thé dén cac nit mic thip hon, hodc dit liéu 1an luot dugc giri boi cac nat
mirc thdp hon c6 thé dén tram co s& donor.

Dua vao trién khai kha thi tht nhit clia khia canh thtr nhat, theo trién khai
kha thi th tu cia khia canh thtt nhit, viéc xac dinh, bai nut th nhat dua trén
thoéng diép thtr nhat, nut thir ba nhan thong diép thir hai bao gdm: néu xac dinh
rang thong tin dinh tuyén cta nat thir nhit khong bao gém thong tin vé nut
chuyén mach vd/hoic théng tin dinh tuyén ciia nut thir nhat khong bao gdm
théng tin vé& nat ngudn, xac dinh, béi nut thir nhét, ring nat thir ba 13 nit cha
ciia nut thir nhét.

Theo mdt sé phuong 4n thuc hién, cac nut cin thém thong tin dinh tuyén
trude hét cap nhat cc tuyén, va sau khi cdc nit nay thém thong tin dinh tuyén,
cac mit cAn x6a thong tin dinh tuyén cdp nhat thong tin dinh tuyén cia né. Do
vay, niit chuyén mach giri théng diép thir nhat d&én nut dich dé chi bao chuyén
mach ntt. Sau d6 nut dich c6 thé truyén thong diép dén cac nit chuyén tiép tha
nhét huéng 1én cia nut dich. M&i nit chuyén tiép thtr nht can giri, sau khi
nhén théng diép dwoc gii bdi nit con, thong diép dén nat cha cia nit chuyén |
tiép thtr nhit, sao cho nut huéng xudng ciia nit 18i trong dudong truyén trong do A
dat nut chuyén mach sau khi chuyén mach da cép nhat tuyén. DPéi v6i nat tha
nhat, néu théng tin dinh tuyén ctia nut th nhit khéng bao gém thong tin vé nut
chuyén mach, hoic thong tin dinh tuyén ciia nat thi nhét khong bao gém thong
tin v& nut chuyén mach va nut ngudn, hoic théng tin dinh tuyén cia nit thir
nhét khong bao gbm théng tin vé nit ngudn, chi bao rang nit nay 1 nit trong
dudng truyén dit nit chuyén mach sau khi chuyén mach. Ching han, nat nay
c6 thé 13 nut chuyén tiép thir nhét hodc nit dich.

Dua vao the trién khai kha thi thr tu cta khia canh tha nhét, theo trién khai
kha thi thér ndm cia khia canh thir nhét, thong diép thir nhit dugc sir dung dé
chi bdo ring nut chuyén mach roi khéi nit ngudn va nit chuyén mach truy
nhap nat dich, va thong diép thir hai dugc sir dung dé chi bao ring nit chuyén
mach roi khéi niit ngudn va nit chuyén mach truy nhap nit dich; hoic thong
diép thir nhét dugc sir dung dé chi bao ring nit chuyén mach truy nhap nut

dich, va théng diép thir hai duoc sir dung dé chi bao rang niit chuyén mach truy
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nhép nut dich.

Cu thé 13, dbi véi nut chuyén tiép thir nhat hoic nut dich, ndi dung duogc chi
béao béi thong di¢p dugc nhén cin dugc truyén, tic 13, ndi dung dugc chi bao
boi thong diép thir nhét c6 thé gibng nhu ndi dung dugc chi bao béi thong diép
thir hai.

Dya vio trién khai kha thi thr nhit clia khia canh thir nhat, theo trién khai
kha thi thir siu cia khia canh thr nhat, viéc x4c dinh, b&i nit thir nhit dua trén
thong diép thir nhit, niit thir ba s& nhan théng diép thir hai bao gdm: néu xéac
dinh ring thong tin dinh tuyén cia nat thtr nhit bao gém thong tin vé& nut
chuyén mach va/hoic ring thong tin dinh tuyén cia nut thd nhit bao gdm
thoéng tin vé nut ngudn, xac dinh, boi nat thi nhét, ring nut thir ba 13 nit con
ctia nit thit nhat.

Déi v6i it thir nhat, néu thong tin dinh tuyén ciia nit thir nhat bao gdm
thong tin v& nit chuyén mach, hodc théng tin dinh tuyén cia nat thi nhét bao
gdm thong tin vé nat chuyén mach va nit ngudn, hodc thong tin dinh tuyén cia
nit thir nhit bao gdm théng tin vé nit ngudn, chi bao liéu nit nay 1a nit trong
tuyén trong d6 dat nat chuyén mach sau khi chuyén mach hoic niit trong tuyén
trong d6 dit nit chuyén mach trudc khi chuyén mach. Chang han, nit nay c6
thé 13 nit chung tht nhit trong hai dudng truyén theo huéng dén UE, tirc 13,
nut 161 theo phuong an thuc hién. Ngoai ra, theo phuong an thuc hién, cac nut
khéc ngoai nut 18i va nut hudéng xudng ctia nut 18i trong mang IAB khong can
cap nhat cic tuyén, cac nat ndy ciing khéng can dugc thong bao biang cach sir
dung bao hiéu, va cic nut trong dudng truyén trong d6 dit nit chuyén mach
sau khi chuyén mach, chéng han, nit chuyén tiép thir nhat va nut dich, da cap
nhét cac tuyén. Do vay, nat 18i can guri théng diép dén nit con cia nut 161 dé
chi bao nat chuyén mach rdi khoi.

Dua vio trién khai kha thi thtr su cua khia canh tht nhét, theo trién khai
kha thi thir bay cta khia canh thir nhét, thong diép thi nhét duoc sir dung dé
chi b4o ring nut chuyén mach roi khéi nat ngudn va nat chuyén mach truy
nhap nut dich, va thong diép thir hai dugc sir dung d& chi bao ring nit chuyén

mach roi khéi nut ngudn; hoic thong diép thir nhit dugc sir dung dé chi bao
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ring nit chuyén mach truy nhap nit dich, va thong diép ther hai duoc st dung
dé chi bao ring nut chuyén mach rdi khéi nit ngudn; hodc thong diép thir nhét
dugc st dung dé chi bao ring nit chuyén mach roi khoi nat ngudn va nat
chuyén mach truy nhép nat dich, va thong diép thir hai duoc sir dung dé chi bao
rang nit chuyén mach roi khéi; hodic thong diép thir nhat dugc sir dung dé chi
béo ring nit chuyén mach truy nhap nut dich, va thong di€p thwr hai dugc st
dung dé chi bao rang nut chuyén mach rdi khoi.

Theo trién khai cu thé, nat 13i c6 thé chi bdo, dén nut con (ching han, nut
chuyén tiép thir hai) ciia mit 161, ring nat chuyén mach roi khéi nit ngudn, hodc
c6 thé chi chi bao rang nit chuyén mach roi khoi; va sau khi thong diép duoc
chi bao boi nit 161 duge nhén, tuyén 6 thé dugce cap nhat dua trén ndi dung
dugc chi bao béi mit 16i, ching han, “budc nhay tiép theo dén nat chuyén mach”
trong thong tin dinh tuyén dugc xba.

Dua vao trién khai kha thi thr nhit cta khia canh thir nhét, theo trién khai
kha thi thit tAm ctia khia canh thir nhét, viéc x4c dinh, béi nit thir nhét dua trén
thong diép thir nht, nit thir ba s& nhan thong diép thtr hai bao gdm: néu xac
dinh ring théng tin dinh tuyén ctia ndt thir nhét bao gdm thong tin vé nit
chuyén mach va nat chuyén mach truée khi chuyén mach khéng phai 14 nat
con cua nut thit nhét, xac dinh, béi nit thir nhit, rang nut thir ba 13 nit con cia
niit thir nhét.

Néu nit thir nhat x4c dinh ring thong tin dinh tuyén cia nat thtt nhit bao
gdm thong tin v& nut chuyén mach, chi béo ring nit ndy nim trong dudng
truyén trong d6 dat nut chuyén mach truée khi chuyén mach. Do nut chuyén
mach truéc khi chuyén mach khong phai 14 nut con cta nat th nhat, chi bao
ring nit chuyén mach khong phai 13 nit ngudn. Ching han, nit nay 13 nit
chuyén tiép thi hai. Theo phwong 4n thuc hién, nat 161 va nat huéng xudng cia
nut 18i cap nhat cac tuyén. Do véy, nut chuyén tiép thtr hai gui thong di€p thir
hai dén niit con ciia nit chuyén tiép tha hai d chi béao chuyén mach nt.

Dua vao trién khai kha thi thir tim cua khia canh tht nhét, theo trién khai
kha thi thir chin ctua khia canh tha nhét, thong di¢p tha nhét duoc s dung dé

chi bao rang nit chuyén mach roi khéi, va thong diép thir hai duoc st dung dé
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chi bo ring nit chuyén mach roi khoi.

Cu thé 13, nat thir nhit 1 nat chuyén tiép thir hai. Thong diép duoc nhan boi
nit chuyén tiép thir hai chi bao ring nit chuyén mach roi khoi, va thong diép
duoc gt boi nut chuyén tiép thir hai &n nut cia nat chuyén tiép thtr hai chi
béo rang nat chuyén mach roi khoi.

Dua vao mot trong cac trién khai kha thi thir s4u dén thar chin cta khia canh
thir nhét, theo trién khai kha thi thir mudi cta khia canh thir nhét, viéc xac dinh
rang nat thir ba 13 nit con cta nut thir nhit cu thé 1a bao gdm budc: xac dinh,
béi nat thir nhét da trén thong tin dinh tuyén ctia nat thir nhat, ring budc nhay
tiép theo dén nut chuyén mach 13 nat thir ba. ,

Cu thé 13, nat thir nhat 13 nat chuyén tiép thir hai. Thong diép duoc nhan boi
nit chuyén tiép thr hai chi bao ring nit chuyén mach roi khéi, va théng diép
c6 thé mang théng tin vé nat chuyén mach. Do viy, nut chuyén tiép tht hai c6
thé x4c dinh, dwa trén thong tin vé nit chuyén mach va thong tin dinh tuyén
ctia nit chuyén tiép th hai, théng diép chi bao chuyén mach can dugc giri dén
nut nao.

Dya vio trién khai kha thi thir nhat clia khia canh tht nhat, theo trién khai
kha thi thit mudi mot clia khia canh thir nhat, viéc x4c dinh, béi niit thir nhat
dua trén thong diép thtr nhit, nit thir ba sé nhan thong diép thir hai bao gdm
budc: néu x4c dinh rang théng tin vé nit ngudn khac véi théng tin vé nut thir
nhat, xac dinh, béi nat thir nhét, ring nut thir ba 13 nit con clia nuit thr nhét;
va/hoidc néu xé4c dinh ring thong tin dinh tuyén ctia nat thir nhit bao gdm thong
tin v& ntt chuyén mach va nit chuyén mach trudc khi chuyén mach khéng phai
13 nat con cta nut thir nhit, xac dinh, béi nut thir nhét, ring nit thi ba 13 nit
con ctia it thir nhat.

Néu nut thtr nhét x4c dinh rang thong tin vé nit ngudn khac véi théng tin vé
nut thir nhét, chi bao ring nat nay khéng phai 13 nit ngudn; hoic néu nut thir
nhit x4c dinh ring thong tin dinh tuyén ctia nat thir nhit bao gdm thong tin vé
nut chuyén mach, chi béo ring nut ndy nim trong dudng truyén trong d6 dit
nat chuyén mach truéc khi chuyén mach. Do nat chuyén mach truéc khi

chuyén mach khong phai 13 nit con ctia nat thir nhét, chi bio ring nit nay
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khong phai 13 nit ngudn. Ching han, nit ndy 13 nit chuyén tiép tht hai. Theo
phuong 4n thuc hién, nit 13i va nit huéng xudng ctia nit 18i cap nhat cac tuyén.
Do vay, niit chuyén tiép thir hai giri thong diép thir hai dén nat con cia nut
chuyén tiép thir hai dé chi bao chuyén mach nut.

Dua vao trién khai kha thi thtt mudi mot cia khia canh thir nhét, theo trién
khai kha thi thd mudi hai cta khia canh thi nhét, thong diép thur nhit dugc sir
dung dé chi bao ring niit chuyén mach roi khoi niit ngudn, va thong diép tha
hai duoc sir dung dé chi bao ring nit chuyén mach roi khéi nit ngudn.

Cu thé 13, thong diép thi nhit c6 thé mang thong tin vé nit chuyén mach va
théng tin vé nat ngudn, va thong di€p thir hai c6 thé mang thong tin v& nut
chuyén mach va thong tin vé nit ngudn.

Dua vao trién khai kha thi thtr mudi mot hodc the mudi hai cia khia canh
thir nhét, theo trién khai kha thi thir mudi ba clia khia canh thir nhit, viéc xac
dinh ring nat thr ba 13 nat con cta ndt thir nhat cu thé 13 bao gdm budc: x4c
dinh, béi nat thit nhit dyua trén thong tin dinh myén ctia nat thtr nhét, rﬁng bude
nhay tiép theo dén nit ngudn 13 nit thir ba; va/hodc xac dinh, béi nut thir nhit
dwa trén thong tin dinh tuyén ctia nut thir nhét, ring budc nhay tiép theo dén
nit chuyén mach 13 nat thi ba.

Cuy thé 13, nut tht nhat 13 nat chuyén tiép thtr hai. Thong diép dugc nhan béi
nit chuyén tiép thir hai chi bao rang nut chuyén mach roi khoi nit ngudn, va
thong diép c6 thé mang thong tin vé nit chuyén mach va thong tin vé& nit
ngudn. Do vay, nat chuyén tiép thtr hai c6 thé xac dinh, dia trén thong tin vé
nit chuyén mach hogc thong tin vé nat ngudn va thong tin dinh tuyén cia nat
chuyén tiép thir hai, théng diép chi bio chuyén mach dwoc giri dén nut nao.

Dua vao trién khai kha thi thir nhit clia khia canh thir nhat, theo trién khai
kha thi thir mudi bon cia khia canh thi nhét, viéc x4c dinh, boi nit thir nhat
dua trén thong dié¢p thu nhét, nat thi ba s& nhan thong diép thr hai bao gé)m:
néu x4c dinh ring thong tin dinh tuyén ciia nut thtr nhét khong bao gém thong
tin vé nut dich, xac dinh, boi nit thir nhét, ring nit thr ba 13 nat cha cta nit
thr nhat.

Theo mdt sb phuong an thuc hién, céc nut can xda thong tin dinh tuyén
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trude hét cap nhat cac tuyén, va sau khi cac niit ndy x6a thong tin dinh tuyén,
cac it cAn thém thong tin vdinh tuyén cap nhat théng tin dinh tuyén ctia minh.
Do vy, niit chuyén mach gui théng diép thr nhit dén nut ngudn @ chi bao
chuyén mach nat. Sau d6 nit ngudn cé thé truyén thong diép dén cac nut
chuyén tiép thtr hai hudng 1én cta nat ngudn. Mbi nit chuyén tiép thi hai can
g, sau khi nhén thong di€p dugce glri boéi nit con, thong di€p dén nit cha coa
nut chuyén tiép thtr hai dé chi bao chuyén mach niit, sao cho nit huéng xudng
ctia nit 18i trong dudng truyén trong d6 dit nit chuyén mach truéce khi chuyén
mach dé cip nhét tuyén. Néu thong tin dinh tuyén cta mit khong bao gbém b
nhén dang (identifier, ID) cia muc ti€u, chi bao r?mg nut ndy la nat trong dudng
truyén frong d6 dit mit chuyén mach truée khi chuyén mach. Chang han, nit
nay c6 thé 13 nat chuyén tiép thi hai hoic nut ngudn.

Dua vao trién khai kha thi thd mudi bdn cta khia canh thir nhat, theo trién
khai kha thi thir mudi 13m cta khia canh thir nhét, thong diép th nhét duoc st
dung d& chi bao rang nit chuyén mach roi khoéi niit ngudn va nut chuyén mach
truy nhdp nat dich, va théng di¢p tha hai dugc st dung @& chi bao rang nut
chuyén mach roi khoéi nat ngudn va nit chuyén mach truy nhap nit dich; hozc
thong diép tht nhit duoc s dung dé chi bao ring nit chuyén mach truy nhép
nut dich, va théng diép thir hai dugc sir dung dé chi bao rang nut chuyén mach
truy nhdp nut dich.

Cu thé 13, d6i v6i nat chuyén tiép thir hai hodc nut dich, ndi dung dwgc chi
bao badi thong di€p dugc nhan can duge truyén, tc 13, ndi dung dugc chi bdo
b6i théng diép thir nhét c6 thé gidng nhu ndi dung dugce chi bao boi thong diép
thr hai.

Dua vao trién khai kha thi thir nhit cta khia canh tht nhat, theo trién khai
kha thi thir mudi sdu cta khia canh thir nhat, viéc xac dinh, bdi nut thir nhét
dwa trén thong diép thir nhat, nit thir ba ma s& nhan théng diép thit hai bao gbm:
néu x4c dinh ring thong tin dinh tuyén cia nit thr nhat bao gbm thong tin vé
nut dich, xac dinh, béi nat thir nhét, réng nut thir ba 12 nit con ciia nut thir nhét.

Néu thong tin dinh tuyén cta nat bao gém thong tin vé nut dich, chi bao

rang nit ndy 13 nat trong tuyén trong d6 dat nit chuyén mach sau khi chuyén
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mach. Do thong tin dinh tuyén ciia nit con cia nit ndy khong bao gdbm thong
tin vé& nat dich, chi bao ring nat nay van 1a nit trong tuyén trong d6 dat nat
chuyén mach truéc khi chuyén mach. Ching han, nat nay cé thé 13 nit chung
thir nhét trong hai dudng truyén theo hudng tién dén UE, tirc 13, nit 16i theo
phuong an thuc hién. Ngoai ra, theo phuong an thuc hién, cac nit khac ngoai
nut 161 va nit huéng xubng cia nat 161 trong mang IAB khong can cép nhat cac
tuyén, cac nut ndy ciing khong can duoc thong bao bang cach st dung bao hiéu,
va céc nit trong dudng truyén trong d6 dit nat chuyén mach sau khi chuyén
mach, ching han, nit chuyén tiép thir nhat va nat dich, di cdp nhét cac tuyén.
Do vdy, nit 16i can giri thong diép dén nut con cua nut 18i dé chi bao nit
chuyén mach gia nhap.

- Dua vao trién khai kha thi thit mudi sau cia khia canh thir nhét, theo trién
khai kha thi ther mudi bay cta khia canh thtr nhét, thong diép thir nhit duge sir
dung dé chi bao rang nut chuyén mach roi khéi nat ngudn va nit chuyén mach
truy nhép nut dich, va théng diép thir hai duoc st dung dé chi bao ring nit
_chuyén mach truy nhdp nuat dich; hodc thong diép thi nhét dugc st dung dé chi
bao rang nut chuyén mach truy nhap nat dich, va thong diép thir hai duoc sir
dung dé chi bao rang nut chuyén mach truy nhap nut dich.

Déi v6i nit chuyén tiép thir hai, thong diép thir nhét duge nhan c6 thé khac
voi thong diép thtr hai dugc giri dén nit con cia né, va théng diép thir hai duge
giri duoc sir dung dé chi bao rang nit chuyén mach truy nhép nut dich.

Dua vao trién khai kha thi thir nhét ctia khia canh thir nhét, theo trién khai
kha thi thr muoi .tém ctia khia canh thr nhét, viéc xac dinh, bdi nat thir nhét
dua trén théng diép tha nhét, nat thi ba ma nhén thong di¢p tha hai bao gé‘)m:
néu xéc dinh ring théng tin v& nat dich khac véi thong tin vé nit thir nhét, xac
dinh, boi it thir nhit, ring nit thir ba 13 nat con cia nit thi nhét.

Dbi voi nit chuyén tiép thi nhat, néu nat chuyén tiép thir nhat khéng phai
13 nit dich, nit chuyén tiép thir nhét cin giri théng diép thir hai dén nit ciia nit
chuyén tiép thir nhét dé chi bao nit chuyén mach gia nhép.

Dya vao trién khai kha thi thtt mudi tam cia khia canh tht nhét, theo trién
khai kha thi thtt mudi chin cia khia canh thir nhét, thong diép tha nhét duge sir
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dung dé chi bao ring nut chuyén mach truy nhdp nat dich, va thong diép tha
hai dugc sir dung dé chi béo rang nut chuyén mach truy nhe,‘lp nut dich.

Dua vao mot trong cac trién khai tir trién khai kha thi thr mudi sdu dén
mudi chin cia khia canh tht nhat, theo trién khai kha thi thtt hai muoi ctia khia
canh thtr nhét, viéc xac dinh réng nat thir ba 13 ndt con cua nut thir nhét bao
gdm budc: xac dinh, bdi nut thir nhét dua trén thong tin dinh tuyén ciia nat thir
nhét, ring budc nhay tiép theo dén nut dich 13 nit thi ba.

Khi nit thir nhat 12 nat chuyén tiép thar nhét, va théng diép duoc nhan boi
nit chuyén tiép thir nhat bao gém thong tin vé nut dich, nut chuyén tiép tha hai
c6 thé xac dinh, dua trén thong tin vé nit dich, cach thirc gui thong diép dé chi
béo chuyén mach nit. |

Khia canh thr hai dé cap dén thiét bi, trong d6 thiét bi dugc st dung lam
nit thir nhat va bao gém: khdi nhan, duoc tao cAu hinh dé nhan thong diép tha
nhit dugc giri boi nut thir hai, trong d6 thong diép thir nht duoc st dung dé chi
b4o rang nit chuyén mach roi khéi nat ngudn va/hodc nit chuyén mach truy
nhap nut dich, nit ngudn 13 nit két ndi v6i nit chuyén mach truée khi chuyén
mach, va nut dich 13 nat két ndi véi nat chuyén mach sau khi chuyén mach; va
khéi cép nhat, duoc tao ciu hinh d& cap nhat thong tin dinh tuyén cua nat tha
nhét dua trén thong diép thar nhit.

Theo trién khai cu thé, nat the nhat 13 mét trong cac nut sau: nat dich, nat
ngudn, nut 181, nat chuyén tiép thir nhét giira nut dich va ndt 16i, va nat chuyén
tiép thir hai gifta nat ngudn va nut 15i, trong d6 nit 16i 1a nut huéng 1€n chung
thir nhat cho nit dich va nuit ngué)n; va nut thr hai 13 mét trong céc nit sau: nit
chuyén mach, nut dich, nat ngudn, nut 161, nit chuyén tiép thr nhit, va nht
chuyén tiép thir hai.

C6 thé thiy rang, khi t6p6 mang thay dbi do nut chuyén mach, chi ntt 18i va
nit huéng xudng ciia nit 16i trao ddi cac thong diép dé chi bao chuyén mach
nit va cdp nhat cac tuyén. Theo gidi phap k¥ thudt di biét, sau khi chuyén
mach ciia nut trong mang IAB, mdi nut trong duong truyén dén tram co s&
donor tir nit ndy trude khi chuyén mach nhén thong diép chi bao chuyén mach

nat, va cling cdp nhat thong tin dinh tuyén. Ngoai ra, mdi nat trong dudng
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truyén dén tram co s& donor tir nut ny sau khi chuyén mach ciing nhan thong
diép chi bao chuyén mach nut, va cép nhat thdong tin dinh tuyén. Khi so sanh,
theo phuong 4n thuc hién, cac nit khac ngoai nit 18i va nat huéng xubng cua
nut 18i trong mang IAB khong can cdp nhét cic tuyén, va nut nays ciing khong
can dugc théng bao biang cach st dung bao hiéu. Piéu nay giam cac chi phi bd
sung bao hiéu. Ngoai ra, do sb lugng nut cap nhét cac tuyén bi gidm, cé thé
khoi phuc truyén théng ciia toan bd mang trong thoi gian twong ddi ngén, va
thoi gian gian doan dit liéu duoc rat ngin.

Dua vao khia canh tht hai, theo trién khai kha thi tht nhét cta khia canh
tht hai, thiét bi con bao gdm khéi xac dinh, trong d6 khéi xac dinh duge tao
cdu hinh dé x4ac dinh, dua trén thong diép thir nhit, nut thir ba s& nhan thong
diép tht hai, va gtri thong diép thir hai dén nit thir ba, trong d6 thong diép thir
hai dugc str dung dé chi bao ring nit chuyén mach roi khoi nat ngudn va/hodc
that nit chuyén mach truy nhap nit dich, trong d6 nut thtr ba 1a mot trong cac
nit sau: nit ngudn, nat 16i, nat dich, nat chuyén tiép thir nhit, va nit chuyén
tiép thir hai. ,

Dua vao trién khai kha thi tha nhit cta khia canh th@ hai, theo trién khai
kha thi thtt hai ctia khia canh thi hai, théng diép th hai con bao gém théng tin
dinh tuyén ctia nat chuyén mach.

Dua vao khia canh thtr hai, hodc trién khai kha thi thir nhit hogc thi hai ctia
khia canh thir hai, theo trién khai kha thi tha ba cta khia canh tht hai, thong
diép thir nhét con bao gdm thong tin dinh tuyén cua nit chuyén mach.

Dua vao trién khai kha thi thtt nhit cta khl_’a canh thir hai, theo trién khai
kha thi tht tu cta khia canh thr hai, khdi xac dinh duge tao cu hinh cu thé dé:
néu xac dinh rang théng tin dinh tuyén cta nut thir nhit khong bao gdbm thong
tin vé nit chuyén mach va/hoic thong tin dinh tuyén cia nit thir nhit khong
bao gbém thong tin vé niit ngudn, xac dinh rang nut thir ba 13 nat cha cua nut tha
nht.

Dua vo trién khai kha thi thir tr ctia khia canh th hai, theo trién khai kha
thi thir ndm cua khia canh thit hai, thong diép thir nhét duoc st dung dé chi bao

rang nit chuyén mach roi khéi nat nguon va nut chuyén mach truy nhap nut
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dich, va théng diép thu hai duoc sir dung dé chi bao ring nit chuyén mach roi
khoi nit ngudn va ndt chuyén mach truy nhép nut dich; hoic thong diép thir
nhét dugc sir dung dé chi bao réng nat chuyén mach truy nhap nut dich, va
thong diép thir hai duoc st dung @ chi bao rang nit chuyén mach truy nhap
nut dich.

Dua vao trién khai kha thi thir nhit cia khia canh tht hai, theo trién khai
kha thi thtr s4u cta khia canh tht hai, khbi x4c dinh dugc tao céu hinh cy thé dé:
néu x4c dinh rang thong tin dinh tuyén ciia nut thir nhat bao gdm thong tin vé
nut chuyén mach va/hoic thong tin dinh tuyén ctia nit th nhéat bao gdm thong
tin vé& nit ngudn, xdc dinh rang nut thir ba 13 ndt con clia nit thir nhét.

Dua vao trién khai kha thi thi siu cta khia canh thir hai, theo trién khai kha
thi thr bay cua khia canh thir hai, thong diép thu nhét duge st dung dé chi bao
rang nat chuyén mach roi khéi nit ngudn va nit chuyén mach truy nhap nit
dich, va thong diép thu hai dugc st dung dé chi bao r::ing nut chuyén mach roi
khéi nuat nguén; hodc théng diép thu nhét duoc st dung dé chi bao réng nut
chuyén mach truy nhép nut dich, va théng diép thir hai dugc st dung dé chi bao
rang nat chuyén mach roi khoi nat ngudn; hogc thong di€p thir nhit dugc st
dung dé chi b4o rang mit chuyén mach roi khoi nit ngudn va nit chuyén mach
truy nhép nut dich, va thong diép thir hai dwoc sir dung dé chi bao ring nut
chuyén mach roi khéi; hodc thong diép thir nhit dugc sir dung dé chi bao ring
nut chuyén mach truy nhap nut dich, va thong di€p thtr hai duoc sir dung dé chi
b4o rang nut chuyén mach roi khoi.

Dua vao trién khai kha thi thir nhit ctia khia canh tht ha_i, theo trién khai
kha thi thr tim cta khia canh thir hai, khi xac dinh dugc tao cu hinh cu thé
dé: néu xac dinh ring thong tin dinh tuyén ctia nut thir nhit bao gdm thong tin
vé nit chuyén mach va nit chuyén mach truée khi chuyén mach khéng phai 13
nut con cua nat thir nhit, xac dinh ring ndt thir ba 13 ndt con cta nat thir nhét.

Dua vao trién khai kha thi thit tm clia khia canh tht hai, theo trién khai kha
thi th chin cia khia canh thir hai, théng diép thir nhit duoc sir dung dé chi bao
rang nut chuyén mach roi khoi, va thong diép thir hai duoc sir dung dé chi bao

rang nat chuyén mach roi1 khoi.
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Dua vao trién khai kha thi thir su hoac thir bay hoac thtr tdm hoac th{r chin
ctia khia canh thtr hai, theo trién khai kha thi th mudi cia khia canh tht hai,
khéi x4c dinh duoc tao chu hinh cu thé dé xac dinh, dua trén thong tin dinh
tuyén ciia nat thir nhét, ring budc nhay tiép theo dén nit chuyén mach 13 nit
thir ba.

Dua vao trién khai kha thi thir nhit cta khia canh thir hai, theo trién khai
kha thi thir mudi mot ciia khia canh thit hai, khéi x4c dinh dugc tao céu hinh cy
thé dé: néu x4c dinh rang thong tin vé nat ngudn khac véi théng tin vé nit thi
nhét, xac dinh ring nit thit ba 14 nit con cia nut thir nhét; va/hoic néu xac dinh
rang thong tin dinh tuyén ciia nit thir nhit bao gdm théng tin vé nit chuyén
mach va nat chuyén mach truée khi chuyén mach khong phai 13 nit con cta
nut thtr nhét, x4c dinh ring nat thir ba 13 nat con ciia nit thir nhét.

Dua vao trién khai kha thi thr mudi mot cua khia canh thir hai, theo trién
khai kha thi thir muoi hai cia khia canh thtr hai, thong diép thir nhét duoc st
dung dé chi b4o ring nit chuyén mach roi khoéi nut ngudn, va théng diép thir
hai duoc str dung dé chi bao rang nit chuyén mach roi khéi niit ngudn.

Duya vao trién khai kha thi thr mudi mot hogc thir mudi hai ciia khia canh
thir hai, theo trién khai kha thi thtr mudi ba ciia khia canh thir hai, khéi xdc dinh
duoc tao cAu hinh cu thé dé: xac dinh, dya trén thong tin dinh tuyén cda nut thir
nhét, rﬁng budc nhay tiép theo dén nut ngu&‘)n 1a nat thir ba; va/hoac xac dinh,
dua trén thong tin dinh tuyén cta nut thir nhit, ring budc nhay tiép theo dén
nit chuyén mach 13 nat thi ba.

Dua vao trién khai kha thi tha nhét cta khia canh thir hai, theo trién khai
kha thi thir mudi bon ctia khia canh thir hai, khdi xac dinh duoc tao cAu hinh cu
thé dé: néu x4c dinh ring thong tin dinh tuyén cta nat thir nhat khong bao gém
thong tin v& nut dich, x4c dinh ring nut thir ba 1 nit cha ctia nit thi nhét.

Dua vao trién khai kha thi th mudi bén cla khia canh thit hai, theo trién
khai kh4 thi thr mudi 1dm cta khia canh thir hai, théng diép thir nhit duogc sir
dung dé chi b4o rang nut chuyén mach roi khéi nat ngudn va nit chuyén mach
truy nhdp nat dich, va thong diép thir hai duoc sir dung dé chi bao ring nit

chuyén mach roi khoi nat ngudn va nit chuyén mach truy nhap nut dich; hoic
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théng diép thir nhat duoc sir dung @ chi bao ring nut chuyén mach truy nhap
nut dich, va thong di€p thir hai dugc st dung dé chi bao ré‘mg nut chuyén mach
truy nhép nut dich.

Dua vao trién khai kha thi thir nhét clia khia canh tht hai, theo trién khai
kha thl thtr mudi siu cia khia canh thir hai, khéi x4c dinh dugc tao cAu hinh cu
thé dé: néu xac dinh rang thong tin dinh tuyén ciia nut thir nhat bao gébm thong
tin vé nut dich, xac dinh rﬁng ntt thit ba 13 nit con ctia nit thir nhét.

Dya vao trien khai kha thi tht mudi sdu ciia khia canh thit hai, theo trién
khai kha thi thr muoi bay ciia khia canh thtr hai, thong diép thi nhat duoc st
dung dé chi bao rang nat chuyén mach roi khéi nit ngudn va nit chuyén mach
truy nhép nat dich, va théng diép tht hai dugc st dung dé chi bao ring nut
chuyén mach truy nhdp nit dich; hoic thong diép thir nhit duoc sir dung dé chi
bao rr:ing nut chuyén mach truy nhdp nut dich, va thong diép thir hai dugc st
dung dé chi bao rang nat chuyén mach truy nhép nut dich.

Dua vao trién khai kha thi thtt nhit cta khia canh tht hai, theo trién khai
kha thi thtt mudi tim ctia khia canh tht hai, khdi x4c dinh dugce tao ciu hinh dé:
néu xac dinh ring thong tin vé nat dich khac véi théng tin vé nut thir nhét, x4c
dinh ring nut thir ba 13 nit con cta nat thir nhat.

Dua vao trién khai kha thi thitr mudi tim cia khia canh tht hai, theo trién
khai kha thi thir mudi chin ctia khia canh thir hai, thong diép thir nhét duoc st
dung dé chi bio ring nut chuyén mach truy nhap nut dich, va théng diép tha
hai dugc sir dung dé chi bao ring nit chuyén mach truy nhap nut dich.

Dua vao mot trong céac trién Kkhai kha thi thtt mudi sdu dén tht mudi chin
ctia khia canh thir hai, theo trién khai kha thi tht hai muoi cta khia canh thir
hai, khéi xac dinh dugc tao ciu hinh cu thé dé xac dinh, dua trén thong tin dinh
tuyén ctia nit thir nhét, ring budc nhay tiép theo dén nit dich 13 nuit thit ba.

Khia canh thir ba dé cap dén thiét bi, trong d6 thiét bi duoc sir dung 1am nut
thir nhit va bao gdm bd thu phat va bd xir Iy. B thu phét nhan théng diép thir
nhét duge giri boi nit thir hai, trong d6 thong diép thir nhét duge sir dung dé chi
bao ring nut chuyén mach roi khéi nit ngudn va/hodc nit chuyén mach truy

nhap nut dich, nit ngudn 13 nit két nbi véi nat chuyén mach truée khi chuyén
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mach, va nat dich 13 nat két ndi v6i nat chuyén mach sau khi chuyén mach. B
Xt 1y cap nhat thong tin dinh tuyén ctia nut thir nhat dwa trén thong diép thu
nhét dwgc nhin bdi bd thu phat. Nut thir nhét 13 mot trong cac nut sau: nut dich,
nit ngudn, nat 18i, nit chuyén tiép thr nhit gitra nat dich va nat 161, va nut
chuyén tiép thi hai gitra ntt ngudn va nat 18i. Nut 16i 1a nut hudng 1én chung
thir nhit cho nit dich va nit ngudn. Nut thir hai 13 mot trong cac nut sau: nat
chuyén mach, nut dich, nut ngué)n, nut 101, nat chuyén tiép thtr nhat, va nat
chuyén tiép thir hai.

Dua vao khia canh thi ba, theo trién khai kha thi thtr nhit ciia khia canh tht
ba, bd xir Iy xac dinh tiép, dua trén thong diép thir nhét, nut thir ba can nhan
thong diép thir hai; va bd thu phét giri tiép thong diép thi hai dén nut thir ba,
trong do6 théng diép thi hai duge sir dung dé chi bao rang nit chuyén mach roi
khoi nat nguén va/hodc nut chuyén mach truy nhép nut dich, trong dé nat thi
ba 13 mot trong cc niit sau: nit ngudn, nut 16, nut dich, nat chuyén tiép the
nhét, va nit chuyén tiép thi hai.

Dua vao trién khai kha thi thtr nhét clia khia canh thir ba, theo trién khai kha
thi thir hai cua khia canh thit ba, viéc nit thi nhét xac dinh, dua trén thong diép
thir nhat, nit thir ba 1a ¢ nhén théng diép thir hai bao gdm: néu xac dinh ring
thong tin dinh tuyén cta nut thir nhit khong bao gém théng tin vé nit chuyén
mach va/hodc thong tin dinh tuyén cta ndt thir nhit khéng bao gom théng tin
vé niit ngudn, nat thir nhit xac dinh rang nat thir ba 13 nat cha ciia nat thir nhét.

Dua vao trién khai kha thi thir hai cia khia canh thit ba, theo trién khai kha
thi thtr ba cua khia canh thr ba, thong di¢p thi nhét duge st dung dé chi bao
rang nat chuyén mach roi khéi nit ngudn va nit chuyén mach truy nhép nut
dich, va théng diép thtr hai dugc sir dung dé chi béo rang nit chuyén mach roi
khoi nit ngudn va nit chuyén mach truy nhdp nit dich; hoac théng diép thir
nhit duoc sir dung dé chi bao ring nut chuyén mach truy nhap nat dich, va
thong diép tha hai duoc sir dung dé chi bao ring nit chuyén mach truy nhép
nut dich.

Dya vao trién khai kha thi thit nhat ctia khia canh tht ba, theo trién khai kha
thi thr tu cua khia canh tht ba, bd xr 1y con dugc tao cAu hinh dé: néu xac
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dinh ring thong tin dinh tuyén cta nut thir nhit bao gém théng tin vé& nit
chuyén mach va/hozc thong tin dinh tuyén ctia nit thir nhit bao gdm thong tin
v& nit ngudn, xac dinh ring nit thir ba 13 nat con cta nat thir nhét.

Dua vao trién khai kha thi thir tw ctia khia canh thit ba, theo trién khai kha
thi thtr ndm cda khia canh thir ba, thong di¢p thur nhét dugc st dung dé chi bao
ring nit chuyén mach roi khoi nit ngudn va nit chuyén mach truy nhap nat
dich, va théng diép thir hai dwoc sir dung dé chi bao ring nut chuyén mach roi
khéi niit ngudn; hodc théng diép thir nhat duoc sir dung dé chi bao rang nut
chuyén mach rdi khéi niit ngudn va nat chuyén mach truy nhép nut dich, va
théng diép thir hai duoc sir dung dé chi bao rang nit chuyén mach roi khoi;
hoac thong diép thir nhit duoc sir dung dé chi bao rang nit chuyén mach truy
nhap nit dich, va thong diép thir hai dugc sir dung dé chi bao ring nat chuyén
mach ro1 khai.

Dua vao khia canh thit ba, theo trién khai kha thi thtr su cta khia canh tht
ba, néu xac dinh ring théng tin dinh tuyén ctia nat thir nhit bao gdm théng tin
vé nit chuyén mach va nat chuyén mach truée khi chuyén mach khong phai 1a
nit con ciia nit thir nhat, bd xtr 1y xac dinh thém rang nat thir ba 13 nit con cua
nut thir nhét.

Dua vao trién khai kha thi thr s4u cta khia canh thir ba, theo trién khai kha
thi thi bay cia khia canh thtr ba, théng diép thtr nhit duoc str dung d& chi bao
rang nut chuyén mach roi khéi, va thong diép thir hai duoc sir dung dé chi bo
rang niit chuyén mach roi khoi.

Dua vio trién khai kha thi thir nhét ctia khia canh thi ba, theo trién khai kha
thi thir tdm cta khia canh thtr ba, bd xr Iy con duoc tao cdu hinh dé: néu x4c
dinh réng thong tin vé nut nguén khéac véi thdng tin v& nut thtr nhit, xac dinh
réng nit thr ba 13 nat con cla nit thir nhat; va/hodc néu nut thr nhit xac dinh
rang thong tin dinh tuyén cua ndt thtr nhit bao gdm thong tin vé nat chuyén
mach va nit chuyén mach truéc khi chuyén mach khéng phai 1a nit con cia
nut thi nhit, x4c dinh rang nit thir ba 13 nit con ctia nut thir nhét.

Dua véo trién khai kha thi thtt tAm ctia khia canh thi ba, theo trién khai kha
thi thir chin ctia khia canh thir ba, thong diép tha nhat dugc str dung dé chi bao
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rang nut chuyén mach roi khoi nat ngudn, va thong diép thir hai duoc sit dung
dé chi bao rang nit chuyén mach roi khéi nit ngudn.

Khia canh thir tu dé xuét vat luu trix may tinh doc duogc, trong d6 vat luu tri
may tinh doc dugc luu trit 1€nh, va khi 1énh chay trén thiét bi theo khia canh
thir hai va trién khai kha thi bt ky cta khia canh thtr hai, thit bi c6 thé thuc
hién phuong phap cip nhat tuyén theo khia canh thir nhit va mdi trién khai kha
thi ctia khia canh thir nhét.

Khia canh thir nam dé xuét thiét bi truyén thong khong day, trong d6 thiét bi
truyén thong khéng day luu trir 1énh, va khi thiét bi truyén thong khong day
chay trén thiét bi theo khia canh thtt hai va trién khai kh thi bit k¥ ciia khia
canh thir hai, thiét bi c6 thé thuc hién phuong phép cép nhat tuyén theo khia
canh thir nhat va mdi trién khai kha thi cia khia canh thtr nhét. Theo trién khai
cu thé, thiét bi truyén thong khong day c6 thé 1a chip.

DPé mo ta chi tiét khia canh tha hai, khia canh thir ba, khia canh th{ tu, khia
canh thir nam, va céc trién khai ctia n6 theo sang ché, tham khao c4c phin mé
ta chi tiét theo khia canh thir nhét va céc trién khai ciia khia canh thir nhét.
Ngoai ra, dé biét cac hiéu qua c6 loi cta khia canh thir hai, khia canh thir ba,
khia canh th@r tu, khia canh thir ndm, va céc trién khai cta né, tham khao phan
tich cac hiéu qua cé lgi cia khia canh thir nhét va cac trién khai cia khia canh
thir nhat. Chi tiét khong duoc md ta lai & day.

Theo khia canh thtr sdu, phuong an thuc hién sang ché dé xuit phuong phap
hiiy bo yéu cau 1ap lich, bao gdm cac budc: xac dinh, bang thiét bi, ring SR thir
nhit dugc kich hoat; va khi khdi dir liéu giao thirc (protocol data unit, PDU)
diéu khién truy nhap phuong tién (medium access control, MAC) dugc gui, va
PDU MAC bao gdm bao céo trang thai bd dém (Buffer Status Report, BSR)
thir nhit, hity bé, bang thiét bi, yéu cu lap lich (Scheduling Request, SR) tha
nhit. |

Dua vao khia canh th sdu, theo trién khai kha thi thtr nhét cia khia canh
thir sau, phuong phap con bao gdm: BSR thir nhit bao gbém trang thai bo dém
thir nhét, va trang thai bd dém thtr nhit 13 trang thai bd dém dén sy kién cubi
cung ma kich hoat BSR.

-20-



39592

Dua vao trién khai kha thi thi nhat clia khia canh thtr séu, theo trién khai
kha thi thr hai ctia khia canh thir sdu, phuong phap con bao gdm: trang thai bd
dém thir nhat 13 trang thai bd dém dén su kién cudi cing ma kich hoat BSR
trire khi 1ip ghép PDU MAC.

Dua vao khia canh thir sau, hoac trién khai kha thi thir nhat hodc thir hai ciia
khia canh thir sau, theo trién khai kha thi thir ba cta khia canh thir s4u, phuong
phép con bao g(‘)m:' SR thir nhit 13 SR dugc kich hoat trudc khi 1dp ghép PDU
MAC; hoic SR thir nhat 14 SR dugc kich hoat béng BSR thtr hai, trong d6 PDU
MAC bao gdm trang thai bd dém ton tai khi c6 su kién kich hoat BSR thir hai.

Dua vao khia canh thir sau, theo trién khai kha thi the tu cua khia canh thtr
sau, phuong phap con bao gém: BSR thir nhit khong bao gdm trang thai bd
dém tha nhit, va trang thai bd dém tha nhét 13 trang thai bd dém dén su kién
cudi ciing ma kich hoat BSR.

Dua vao trién khai kha thi thir tr cta khia canh thir sdu, theo trién khai kha
thi tht nam cta khia canh thir sau, phuong phap con bao gdm: SR thir nhét 1a
SR dugc kich hoat truéc khi lip ghép PDU MAC; hozc SR thir nhét 1a SR duoc
kich hoat béng BSR thr hai, trong d6 PDU MAC bao gém trang thai by dém
tdn tai khi c6 su kién kich hoat BSR thit hai.

Dua vao khia canh thr sdu hodc mot trong cac trién khai kha thi tir thi nhat
dén tht nam cua khia canh thir sdu, theo trién khai kha thi tht sdu cia khia
canh th sau, phuong phap con bao gdbm budc: dimg, bang thiét bi, b dinh thoi
chdn SR ctia SR thir nhét.

Theo khia canh thir bay, phuong an thuc hién sang ché @& cap dén phuong
phép hiy bé BSR, bao gdm buédc: xac dinh, bing thiét bi, ring BSR thir nhét
duoc kich hoat; va khi PDU MAC dugc giri, va PDU MAC bao gém BSR, hay
b6, bang thiét bi, BSR thir nhit.

Dua vao khia canh thir bay, theo trién khai kha thi thir nh4t cia khia canh
th bay, phuong phap con bao gdm: BSR thir nhit 1a BSR duogc kich hoat trude
khi 14p ghép PDU MAC.

Dua vao khia canh thir bay, theo trién khai kh4 thi thtr hai cta khia canh thir
bay, phuong phap con bao gdm: PDU MAC bao gdm trang thai bd dém ton tai
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khi c6 su kién kich hoat BSR thir nhét.

Khia canh thir tim dé cap dén thiét bi, trong do thiét bi bao gém: khdi xé4c
dinh, trong d6 khéi xac dinh dugc tao cAu hinh dé x4c dinh ring SR thir nhét
duoc kich hoat; va khéi hay bo, trong d6 khi PDU MAC duoc gtri, va PDU
MAC bao gdm BSR thir nhit, khbi hity bo duogc tao cau hinh dé hiy bo SR thir
nhét.

Dua vio khia canh thi tam, theo trién khai kha thi tht nhit clia khia canh
thir tam, thiét bi con bao gém: BSR thtr nhit bao gém trang thai by dém thu
nhét, va trang thai bd dém thir nhit 13 trang thai bd dém dén su kién cudi cling
ma kich hoat BSR. |

Dua vao trién khai kha thi thr nhit cta khia canh thir tdm, theo trién khai
kha thi thr hai cta khia canh tht tam, thiét bi con bao gém: trang théi by dém
thir nhét 13 trang thai bo dém dén su kién cudi cing ma kich hoat BSR trudc
khi lip ghép PDU MAC.

Dua vao khia canh thr tdm, hodc trién khai kha thi tht nhét hodc tht hai
ctia khia canh thir tdm, theo trién khai kha thi thi ba cia khia canh thir tam,
thiét bi con bao gém: SR thir nhat 13 SR dugc kich hoat truéc khi lip ghép
PDU MAC; hodc SR thir nhét 13 SR duoc kich hoat bang BSR thir hai, trong d6
PDU MAC bao gdm trang thai bd dém tdn tai khi c6 su kién kich hoat BSR thir
hai.

- Dua vao khia canh th{r tam, theo trién khai kha thi thr tu cia khia canh thir
tam, thiét bi con bao gff)m: BSR thtr nhét khéng bao gém trang thai b dém tha
nhét, va trang thai by dém thir nhét 13 trang thai by dém dén su kién cudi cung
ma kich hoat BSR.

Dua vio trién khai kha thi thit tu cta khia canh thi tAm, theo trién khai kha
thi tht nim cta khia canh thir tAm, thiét bi con bao gdm: SR thi nhit 13 SR
duoc kich hoat truée khi ldp ghép PDU MAC; hoic SR thir nhét 13 SR duogc .
kich hoat béng BSR th hai, trong d6 PDU MAC bao gém trang thai by dém
ton tai khi ¢6 su kién kich hoat BSR thit hai.

Dua vao khia canh thir tim hozc trién khai bt ky ctia cAc trién khai kha thi
tir thir nhét dén thir ndm cta khia canh thar tdm, theo trién khai kha thi tht sau
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cua khia canh th tam, thiét bi con bao gém b6 phén dirng, trong d6 bo phéan
dimg duoc tao cdu hinh dé dimg bd dinh thoi chan SR cia SR thir nhét.

Khia canh thir chin d cap dén thiét bi, trong d6 thiét bi bao gém: khdi xé4c
dinh, trong d6 khéi x4c dinh duoc tao cu hinh dé x4c dinh ring BSR thir nhét
duoc kich hoat; va khbi hiy bo, trong d6 khi PDU MAC dugc giri, va PDU
MAC bao gébm BSR, khéi hiy bd duoc tao cau hinh dé hiiy bé BSR thir nhét.

Dua vao khia canh thir chin, theo trién khai kha thi thtr nhét cua khia canh
thir chin, thiét bi con bao gdm: BSR thir nhat 13 BSR dugc kich hoat truéc khi
lap ghép PDU MAC.

Dua vao khia canh tht chin, theo trién khai kha thi tht hai cta khia canh
thir chin, thiét bi con bao gdbm: PDU MAC bao gdm trang thai bd dém tdn tai
khi c6 su kién kich hoat BSR thir nhét.

Khia canh thd muoi dé cap dén thiét bi, trong d6 thiét bi bao gdm bd xir 1y,
trong d6 bd xtr Iy xac dinh ring SR thir nhét dugc kich hoat; va khi PDU MAC
duoc gui, va PDU MAC bao gE‘)m BSR thtr nhat, bd xir Iy duogc tao ciu hinh dé
hily bo SR thir nhét.

Dura vao khia canh thir mudi, theo trién khai kha thi thir nhat ctia khia canh
ther muoi, thiét bi con bao gém: BSR thir nhit bao gém trang thai b dém th
nhét, va trang thai bo dém thir nhét 13 trang thai bo dém dén su kién cubi cing
ma kich hoat BSR.

Dua vao trién khai kha thi thit nh4t cia khia canh thit mudi, theo trién khai
kha thi thtr hai cia khia canh thtr mudi, thiét bi con bao gdm: trang thai b dém
thir nhét 12 trang thai bd dém dén sy kién cubi cing ma kich hoat BSR trude
khi lap ghép PDU MAC.

Dua vio khia canh thir mudi, hodc trién khai kha thi thir nhat hodc thi hai
ctia khia canh thtr mudi, theo trién khai kha thi th ba cta khia canh thtr mudi,
thiét bi con bao gdm: SR thir nhét 13 SR dugc kich hoat truéc khi 1p ghép
PDU MAC; hoac SR thir nhét 13 SR dugc kich hoat béng BSR thtr hai, trong d6
PDU MAC bao g6m trang thai b dém tdn tai khi c¢6 su kién kich hoat BSR thu
hai.

Dua vao khia canh thir mudi, theo trién khai kha thi tht tu cta khia canh
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thir mudi, thiét bi con bao gdbm: BSR thir nhit khéng bao gom trang thai bd
dém thir nhit, va trang thai b dém thir nhat 13 trang thai bd dém dén su kién
cudi ciing ma kich hoat BSR. |

Dua vao trién khai kha thi thr tw ctia khia canh thtt mudi, theo trién khai
kha thi thir nam ctia khia canh thir mudi, thiét bi con bao gdm: SR thir nhat 1a
SR duoc kich hoat trudce khi lép ghép PDU MAC; hoic SR thir nhét 13 SR duge
kich hoat br?mg BSR th hai, trong d6 PDU MAC bao gém trang thai by dém
tOn tai khi c6 su kién kich hoat BSR thir hai.

Duva vao khia canh thir mudi hodc mdt trong cac trién khai kha thi tir tha
nhét dén tht nam cua khia canh thit mudi, theo trién khai kha thi tht sau cua
khia canh tht mudi, thiét bi con bao gém: ding, bdi bo xt 1y, bd dinh thoi
chan SR ciia SR thir nhét.

Khia canh thtt mudi mot dé cap dén thiét bi, trong do thiét bi bao gé)m bd
xt 1y, trong d6 bd xir 1y x4ac dinh ring BSR thir nhit dugc kich hoat; va khi
PDU MAC dugc giri, va PDU MAC bao gdm BSR, bd xir Iy hity bé BSR thir
nhAt.

Dua vio khia canh thir mudi mot, theo trién khai kha thi thi nhét caa khia
canh th mudi mot, thiét bi con bao gém: BSR thir nhét 13 BSR duoc kich hoat
trude khi lap ghép PDU MAC.

Dua vao khia canh tha mudi mét, theo trién khai kha thi thr hai cua khia
canh tho mudi mot, thiét bi con bao gdm: PDU MAC bao gdm trang thai bd
dém ton tai khi c6 sw kién kich hoat BSR thtr nhét.

Khia canh tho muoi hai dé cap vat luu trlr may tinh doc dugc, trong do vat
luu trlt may tinh doc dugc luu trir 1€nh, va khi 1énh chay trén thiét bi theo khia
canh thtr tim va trién khai kha thi bat k¥ ctia khia canh thr tim, thiét bi c6 thé
thue hién phuong phap hiiy bd yéu cau lap lich theo khia canh thir sau va mdi
trién khai kha thi cia khia canh tht sau.

Khia canh thir muoi ba dé cap dén vat luu trix mady tinh doc duogc, trong dé
vat luu trit may tinh doc dwoc luu trit 16nh, va khi 1énh chay trén thiét bi theo
khia canh thi chin va trién khai kha thi bat ky cta khia canh thtr chin, thiét b
c6 thé thuc hién phuong phap hiy b BSR theo khia canh thi bay va mbi trién
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khai kha thi ctia khia canh thir bay.

Khia canh thir mudi bén dé cap thiét bi truyén thong khéng day, trong d6
thiét bi truyén thong khong day lwu trit 1énh, va khi thiét bi truyén thong khong
day chay trén thiét bi theo khia canh thir tim va trién khai kha thi bat ky cta
khia canh thir tm, thiét bi c6 thé thuc hién phuong phap hiy bo yéu ciu 1ap
lich theo khia canh thr sdu va mdi trién khai kha thi cia khia canh thir sau.
Theo trién khai cu thé, thiét bi truyén thong khong day c6 thé 13 chip.

Khia canh thir mudi lam dé cdp thiét bi truyén théng khong day, trong do
thiét bi truyén théng khong day lwu trit 1énh, va khi thiét bi truyén thong khong
day chay trén thiét bi theo khia canh thir chin va trién khai kha thi bt ky cta
khia canh th chin, thiét bi thuc hién phuong phép hiy bé BSR theo khia canh
th bay va mbi trién khai kha thi ctia khia canh thtr bay. Theo trién khai cu thé,
thiét bi truyén thong khong day c6 thé 13 chip.

Pé mé ta chi tiét khia canh thu tam, khia canh tht muoi, khia canh th
muoi hai, khia canh thir mudi bdn, va cac trién khai ciia né theo sang ché, tham
khao moé ta chi tiét khia canh thr sdu va cac trién khai cta khia canh thir séu.
Ngoai ra, dé mo ta cac _hiéu qua c6 loi cua khia canh thtr tdm, khia canh thir
mudi, khia canh tha muoi hai, khia canh th mudi bdn, va céc trién khai cia né,
tham khao cac hi€u qua cé lgi ctia khia canh thir sdu va cac trién khai cia khia
canh thir sdu. Chi tiét khong dugc mo ta lai & day.

Dé& mo ta chi tiét khia canh thit chin, khia canh thir mudi mét, khia canh thir
muoi ba, khia canh thir muoi 1am, va cac triénvkhai ctia n6 theo sang ché, tham
khao mo ta chi tiét khia canh thir bay va cac trién khai ctia khia canh thir bay.
Ngoai ra, d& mé ta cac hiéu qua c6 loi cia khia canh tha chin, khia canh thir
mudi mot, khia canh tht mudi ba, khia canh th mudi 1am, va cac trién khai
cuia nd, tham khao cac hiéu qua cé loi cia khia canh thir bay va cac trién khai

ctia khia canh thtt bay. Chi tiét khong duogc mé ta lai & day.
M0 ta vin tit cdc hinh vé
Fig.1 1 so d c4u tric clia mang IAB theo phuong 4n thuc hién sang ché;

Fig.2 12 so dd cép nhat tuyén theo giai phap k¥ thuét da biét;
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Fig.3 12 so db khéi cua thiét bi mang theo phuong 4n thuc hién sang ché;

Fig.4 14 luu dd cua phwong phéap cap nhat tuyén theo phuong 4n thyuc hién |
sang ché;

Fig.5 1a so db ctia phuong phép cép nhét tuyén theo phuong an thuc hién
sang ché;

“Fig.6 12 so d6 khac ciia phuong phéap cip nhat tuyén theo phuong 4n thuc

hién sang ché; ,

Fig.7 1a so @0 khac ciia phuong phéap cip nhit tuyén theo phuong an thuc
hién sang ché;

Fig.8 12 so d6 khac cia phuong phéap cép nhit tuyén theo phuong an thuc
hién sang ché;

Fig.9 12 so d6 khac cia phuong phap cip nhat tuyén theo phuong 4n thuc
hién sang ché;

Fig.10 1a so d6 khéac ciia phuong phap cép nhét tuyén theo phuong 4n thuc
hién sang ché;

Fig.11 12 so dd khdi chu trac khac cia thiét bi mang theo phuong an thuc
hién sang ché; |

Fig.12 1a so dd khéi ciu trac khéac ciia thiét bi mang theo phuong 4n thuc
hién séng ché;

Fig.13 1a so dd cta kich ban tmg dung theo phuong an thyc hién séng ché;

Fig.14 13 luu d6 cua phuong phap hity bd yéu cau 1ap lich theo phuong 4n
thuc hién sang ché;

Fig.15 1 luu dd cta phuong phap hily bo bao cdo trang thai bd dém theo
phuong 4n thuc hién sang ché;

Fig.16 1a so d ciia phuong phép hily bd theo phuong 4n thuc hién séng
ché;

Fig.17 1a so dd khéi cua thiét bi theo phuong an thuc hién sang ché;

Fig.18 1a so dd khdi ciu tric khac cia thiét bi theo phuong an thuc hién
sang ché; va

Fig.19 1a so dd khdi ciu tric khac cia thiét bi theo phuong 4an thuc hién

sang che.
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M@ ta chi tiét sang ché

Nén Iwu ¥ ring, “A va/hodc B” theo sang ché c6 thé dugc hiéu nhu 1a mét
trong “A va B”, hoac “A”, hoac “B”. Cac cum tur “tht nhét”, “thir hai”, va v.v.
trong ban mb ta va cac diém yéu ciu bao hd va cac hinh v& clia sang ché dugc
st dung dé phén biét céc dbi tuong giéng nhau thay vi mé t& thir tu hodc trinh
tu cu thé.

Co6ng nghé thé hé thir 5 (5th Generation, 5G) v6 tuyén méi (New Radio, NR)
hd trg backhaul (lién két trung gian gitta mang 156i hoic mang dudng truc va
mang con nhd) va truy nhdp tich hop (Integrated Access and Backhaul, IAB).
Fig.1 14 so d6 cdu tric kha thi cia mang IAB. Nhu dugc thé hién trén Fig.1,
RN c6 thé duge khai trién gifra tram co s& donor va UE. Dit liéu dugc gui bdi
tram co s& dén UE hodc dit liéu duoc gtri béi UE dén tram co s& duge chuyén
tiép boi RN.

Tram co s& donor dugc két ndi truc tiép v6i mang 161, va cac RN cé thé
duoc két ndi véi tram co sé donor. UE c6 thé duoc két nbi gian tiép vO1 tram co
s& donor béng mét hodc nhiéu RN. Cu thé 13, dudng truyén nhiéu chang hoac
cac két nbi ton tai gitta UE va tram co s& donor. Lién két gifra tram co s& donor
va RN va lién két giira cac RN c6 thé 13 cac lién két backhaul hoic cac lién két
fronthaul. Theo cach khac, UE c6 thé dugc két nbi truc tiép vél tram co SO
donor. Cu thé 13, dudng truyén mot budc ton tai gitta UE va tram co s¢ donor,
va lién két gifta tram co s& donor va UE va lién két gitta RN va UE c6 thé 1a
cac lién két truy nhap.

Do cac buéc nhay hodc cac lién két ton tai trong mang, topd mang dugc
hinh thanh c6 thé 13 t6 p6 phéan cip hodc t6 pd dang ludi. Trong kich ban trong
d6 UE khong dugce két ndi truc tiép v01 tram co s& donor, khi tram co s& donor
g goi dit licu dén UE, trudc hét, tram co s& donor cin x4c dinh RN ma go1 dit
libu duoc giri dén d6. Ngoai ra, mbi RN trong dudng truyén tir tram co s
donor dn UE cén x4c dinh, dua trén thong tin dinh tuyén cua RN, RN nao 1a
budc nhay tiép theo dén UE, va chuyén tiép géi dit liu dugc nhan dén RN
budc nhay tiép theo. Khi topd mang thay ddi, ching han, khi RN chuyén mach

tir RN dang duoc két ndi sang RN khac, néu géi dir liéu van dugc chuyén tiép
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dua trén thong tin dinh tuyén gbc, géi dir liéu bi that lac. Do vy, khi RN
chuyén mach, RN cn c4p nh4t théng tin dinh tuyén ciia RN.

Theo giai phap k§ thuat di biét, khi t6p6 mang thay ddi do RN chuyén
mach, mdi RN trong dudng truyén dén tram co s& donor tir RN trude khi
chuyén mach cép nhat thong tin dinh tuyén. Ngoai ra, tit ca cac RN trong
duong truyén dén tram co s donor tir RN sau khi chuyén mach ciing c4p nhat
thong tin dinh tuyén. Ching han, dua vao Fig.2, RN 9 roi khoi RN 7 va gia
nhép RN 8. Khi RN 7 phat hién ring RN 9 roi khoi, RN 7 gtri thong diép dén
nit cha RN 6 ctia RN 7 @ chi bao “RN 9 rdi khéi RN 7. RN 6 cap nhit thong
tin dinh tuyén cia RN 6 dua trén thong diép, va tiép tuc giri thong diép dén nut
cha RN 3 ctia RN 6 d& chi bao “RN 9 roi khéi RN 7”. Theo cach nay, thong
diép chi bao “RN 9 roi khoi RN 77 duoc giri theo timg bude dén nit hudng 1én,
cho dén khi thong diép dén tram co s donor. Tram co s& donor va mdi RN
nhén “RN 9 roi khéi RN 77 cip nhat thong tin dinh tuyén ctia né dua trén thong
diép “RN 9 roi khoi RN 7. Ngoai ra, khi RN 8 phat hién ring RN 9 gia nhap
RN 8, RN 8 giri théng diép dén nit cha RN 5 ctia RN 8 dé chi bao “RN 9 gia
nhap RN 8”. RN 5 cép nhat thong tin dinh tuyén ctia RN 5 dua trén thong diép,
va tiép tuc gri thong diép dén nut cha RN 3 ciia RN 5 @ chi bao “RN 9 gia
nhdp RN 8”. Theo cach nay, thong diép chi bao “RN 9 roi khéi RN 77 dugc giri
theo tirng budc dén nut huéng 1én, cho dén khi théng diép dén tram co s donor.
Tram co s& donor va mdi RN ma nhan “RN 9 gia nhip RN 8” cip nhat thong
tin dinh tuyén ctia né dua trén thong diép “RN 9 gia nhap RN 8”.

N6i chung, théng tin dinh tuyén ctia RN chi bao budc nhay tiép theo trong
duong truyén tir RN sang nut (RN hodc UE). Thuc té, thay doi vé topd mang
khong anh hudng thong tin dinh tuyén ctia mét sé RN. Chéng han, trén Fig.2,
RN 8 chuyén mach tir RN 6 sang RN 7. Déi vdi tram co s& donor, budc nhay
ti8p theo dén RN 8 van 1a RN 1; va dbi v6i RN 1, budc nhay tiép theo dén RN
8 van 13 RN 3. Do vdy, tram co s& donor hodc cidc RN thuc su khong can cap
nhat théng tin dinh tuyén cia nd, va khong nhan thong diép “RN 9 gia nhap
RN 8” hodc thong diép “RN 9 roi khoi RN 7”. Gay ra céac chi phi b4o hiéu du

thira. Cu thé 13, sau khi t6p6 mang thay ddi, tram co s& donor c6 thé giri lai géi
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dir liéu tir dudng truyén méi chi sau khi tit ca cac RN trong dudng truyén ndy
dén tram donor tir RN trudc khi chuyén mach va tit ca cac RN trong dudong
truyén dén tram co s& donor tir RN sau khi chuyén mach cip nhat thong tin
dinh tuyén cta né. Do viy, giy ra thoi gian gian doan dir lidu tuong ddi dai.

Phwong 4n thyuc hién sang ché @ xudt phuong phap cap nhat tuyén. Sau khi
nit chuyén mach, nit thr nhit nhan théng diép thir nhét duoc giri boi nut thir
hai, trong d6 thong diép thir nhit dugc sir dung dé chi bao rang nit chuyén
mach roi khéi nit ngudn va/hodc that nit chuyén mach truy nhap nut dich. Nut
ngudn 13 nat két ndi véi nut chuyén mach trude khi chuyén mach, va nat dich
12 nut két ndi véi nat chuyén mach sau khi chuyén mach. Nt thir nhét cé thé
cap nhat tiép thong tin dinh tuyén ciia nit thir nhat dwa trén thong diép thir nhét.
Cu thé 13, nit thir nhat 13 mdt trong cac nit sau: nit dich, nut nguén, nut 161, nut
chuyén tiép ther nhét gitta nut dich va nat 181, va nat chuyén tiép tha hai gitra
nut ngudn va nut 16i. Nt thir hai 13 mot trong cac nit sau: nit chuyén mach,
nut dich, nat ngudn, nat 161, nit chuyén tiép thir nhit, va nit chuyén tiép thir
hai. Nut 151 12 nat huéng 16n chung thir nhit cho nat dich va nut ngudn. Theo
giai phép k¥ thuat da biét, sau khi niit trong mang TAB chuyén mach, mdi nit
trong dudng truyén dén tram co sé donor tir nit ndy true khi chuyén mach cap
nhét théng tin dinh tuyén. Ngoai ra, tit c4 cac nit trong dudng truyén dén tram
co s& donor tir nit nay sau khi chuyén mach ciing cap nhét thong tin dinh tuyén.
Khi so sénh, theo phuong 4n thuc hién, chi nit 161 va nat dudi nat 18i cap nhét
c4c tuyén, nhung céc nut khac trong mang IAB khong can cip nhat cac tuyén,
va cac nit niy ciing khong can dugc thong bao bang cach st dung béo hiéu.
biéu nay gidm cac chi phi bd sung bao hiéu. Do vay, sb lugng nut ma cap nhat
cac tuyén ciing duoc giam dang ké, cé thé khoi phuc truyén théng cua toan
mang trong thoi gian tuong dbi ngan, va thoi gian gian doan dit lidu dugc rit
ngan.

Nén luu ¥ ring, cAc tén ciia c4c nit (ching han, nat tha nhat, nat 18i, va nat
chuyén tiép) theo phuong 4n thuc hién chi @& dé mo ta, va cic tén cia cac nit
nay khong bi gidi han & cac vi du theo phuong an thuc hién. Thiét bi bit ky

tuan theo chirc ning twong Gmg, ching han, tram co s&, va diém truy nhap
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(access point, AP), c6 thé duoc bao gdm trong pham vi ciia phuong 4n thuc
hién. Ngoai ra, theo phuong 4n thuc hién, nit dudi niat hodc niat huéng Xuéng
clia nit 13 nit gin véi nut ndy, theo hudéng tién dén UE; va nit phia trén nut
hodc niit huéng 1én ctia nut 13 nat gin véi nit ndy, theo hudng tién dén thiét bi
mang 161 (ching han, tram co sé donor).

Theo sang ché, thiét bi c6 thé 1 thiét bi mang. Theo cac phuong an thuc
hién sau, thiét bi mang duoc st dung 1am vi du dé mo ta. Ngoai ra, UE hodc
tuong tu co thé duoc sir dung lam thiét bi va duoc bao gém trong pham vi cia
sang ché.

Phuong phép cp nhét tuyén theo phuong 4an thuc hién c6 thé duoc 4p dung
cho thiét bi mang dugc thé hién trén Fig.3. Thiét bi mang co thé 13 nat theo
phuong 4n thuc hién. Nut nay c6 thé 12 mot trong cac nut sau: nut chuyén mach,
nut dich, nat ngudn, nut chuyén tiép thir nhét, nut chuyén tiép thr hai, va nut
16i.

Nhu duogc thé hién trén Fig.3, thiét bi mang c6 thé bao gdm it nhit mot bd
xir Iy 11, bd nhé 12, b thu phét 13, va buyt truyén thong 14.

Phan sau mé ta chi tiét mdi thanh phan cua thiét bj mang dira vao Fig.3.

Bo xir Iy 11 13 trung tdm diéu khién cua thiét bi mang, va c6 thé 13 mot bod
xir 1y, hodc c¢6 thé 13 danh tir chung cho cac phan tir xir 1y. Chéng han, bd xtr Iy
11 1a khéi xir 1y trung tdm (central processing unit, CPU), hodc c¢6 thé 13 mach
tich hop ung dung cu thé (Application-Specific Integrated Circuit, ASIC), hodc
mét hoic nhiéu mach tich hop dugc tao cu hinh dé thuc hién phuong én thuc
hién, ching han, mét hodc nhiéu bd vi xir 1y (digital signal processor, DSP),
hoic mdt hoic nhiéu mang cong dang truong lap trinh duoc (Field
Programmable Gate Array, FPGA).

Bo xir 1y 11 c6 thé thuc hién cic chirc ning khac nhau cua thiét bi mang
bang cach chay hodc thuc thi chuong trinh phin mém dugc lwu trit trong bo
nhé 12 va goi dit li€u duge luu trit trong bd nhé 12.

Theo trién khai cu thé ciia phuong 4n thuc hién, bd xtr Iy 11 ¢6 thé bao gdm
mot hodc nhiéu CPU, ching han, CPU 0 va CPU 1 trén Fig.3.

Theo trién khai cu thé cua phuong an thuc hién, thiét bi mang cé thé bao
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gém cac bd xir 1y, ching han, bo xir Iy 11 va bo xir Iy 15 trén Fig.3. Mbi bd xt
1y trong cac bo xir Iy nay c6 thé 14 bd xir Iy mot 16i (mot CPU), hoic ¢ thé 1a
bd xir Iy nhiéu 16i (nhiéu CPU). Bo xir Iy & ddy c6 thé 13 mot hodc nhiéu thiét
bi, mach, va/hodc 18i xir 1y dugc str dung dé xir 1y dir liu (ching han 1énh
chuong trinh may tinh).

Bo nhé 12 c6 thé 13 bd nhé chi doc (Read-Only Memory, ROM), loai b luu
trir tinh khac ma c6 thé Iuu trit thong tin va 1énh tinh, bd nhé truy nhap ngiu
nhién (Random Access Memory, RAM), hoic loai thiét bi luu trix dong khac co
thé Iuu trir thong tin va 1énh; hodc ¢ thé 13 ROM lap trinh dugc bang dién
(Electrically Erasable Programmable Read-Only Memory, EEPROM), dia CD
ROM (Compact Disc Read-Only Memory, CD-ROM) hodc bd luu trit dia
quang khac, bd Iuu trit dia quang (bao gém dia quang CD, dia laze, dia quang,
dia da dung sb (digital versatile disc,DVD), dia Blu-ray, hodc tuong tu), bo luu
trit dia tir hodc bd hru trir tir tinh khac, hodc phuong tién khac bit ky c6 thé
dugc tao cAu hinh dé thue hién hodc lwu trir ma chuong trinh mong doi & dang
1énh hodc cdu tric dir lidu va cé thé duge truy nhip bing may tinh. Pidu nay
khong bi giéi han & day. B6 nhd 12 ¢6 thé t6n tai doc lap, va dugc két nbi véi
bd xr Iy 11 bang cach st dung buyt truyén thong 14. Theo cach khéc, bd nhd
12 ¢6 thé dugce tich hop véi bo xir 1y 11.

B6 nhé 12 dugc tao cAu hinh dé hwu trit chuong trinh phé‘ln mém dugc st
dung dé thyc thi giai phap ciia sang ché, trong d6 chuong trinh phin mém dugc
thure thi duéi su diéu khién ciia bo xtr 1y 11.

B thu phét 13 12 loai thiét bj str dung bo thu phat bét ky, va dugc tao ciu
hinh dé truyén thong véi nit khac trong hé théng duoc thé hién trén Fig.1,
chéng han, nut chuyén tiép khac, nut 161, nat dich, hoac nuat nguén, hoac duoc
tao céu hinh dé thuc hién truyén thong gitra thiét bi mang va tram co s& trén
Fig.1, hodc ¢ thé duoc tao cdu hinh tiép dé truyén théng véi mang truyén
thong, ching han mang Ethernet, mang truy nhép vo tuyén (radio access
network, RAN), hodc mang cuc bd khong day (Wireless Local Area Networks,
WLAN). Bo thu phéat 13 c6 thé bao gdbm khéi nhan dé thuc hién chirc ning

nhén va khoi gt de thuc hién chire néng gii.
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Buyt truyén thong 14 c6 thé 13 buyt kién tric chudn cong nghiép (Industry
Standard Architecture, ISA), buyt lién két thanh phan ngoai vi (peripheral
component interconnect, PCI), buyt ISA mé rong (Extended Industry Standard
Architecture, EISA), hodc trong ti. Buyt c6 thé duoc phan loai thanh buyt dia
chi, buyt dir liéu, buyt diéu khién, va buyt twong tu. Dé dé chi bao, buyt dugc
chi bao bang cach sir dung chi mot dudng nét dam trén Fig.3. Tuy nhién, khong
chi bao réng chi c6 mot dudong truyén hodc chi mét loai dudong truyén.

Céu trac thiét bi dugc thé hién trén Fig.3 khong gii han & thiét bi mang.
Vai thanh ph?m duoc thé hién trén hinh vé& ¢6 thé duoc bao gE‘)m, hodc mot sb
thanh phin dugc két hop, hodc cac cach bd tri thanh phan khac nhau dugc sir
dung.

Phwong 4n thuc hién sang ché dé xuit phuong phap cip nhat tuyén. Nhu
dugc thé hién trén Fig.4, phuong phéap bao gdm cac budc sau. |

401. Nt thir nh4t nhan théng diép thir nhat duoc gii béi nit thi hai, trong
d6 thong diép thir nhit duoc st dung dé chi bao rang nit chuyén mach roi khoi
nut ngudn va/hodc nit chuyén mach truy nhap nut dich.

Nén luu ¥ ring, theo phuong 4n thuc hién, nit ngudn 13 niat két néi véi nut
chuyén mach truéce khi chuyén mach, va nut dich 13 nat két ndi véi nat chuyén
mach sau khi chuyén mach. Ngoai ra, ntt chuyén mach 13 RN chuyén mach tir
nut ngudn sang nut dich. Nt chuyén mach truy nhap nut dich c6 thé dugc xem
1a viéc nut chuyén mach gia nhap nut dich, tirc 1a, nat chuyén mach thiét lap Kkét
ndi véi nat dich. Nat nguén c6 thé 13 tram co s& donor hodc RN, va nit dich c6
thé tram co s& donor hodc RN. Nhu dugc thé hién trén Fig.2, nut chuyén mach
12 RN 9, nut dich c6 thé 1 RN 8, va nit ngudn c6 thé 1a RN 7.

Theo trién khai cu thé, nat thir nhat 13 mét trong cac niit sau: nat dich, nit
ngudn, nut 181, nat chuyén tiép thir nhit, va nat chuyén tiép thi hai.

Nut th hai 1a mot trong céc nuit sau: nat chuyén mach, nut dich, nit ngudn,
nut 16i, nat chuyén tiép thir nht, va nit chuyén tiép thi hai.

Theo trién khai cu thé, ndt thtr nhat va niit thtr hai c6 thé 1a cac nit khac
nhau. Ngoai ra, nut tha nhét ¢ thé duge két ndi truc tiép v61 nut thi hai.

Ngoai ra, ntt 131 ¢6 thé 13 nat huéng 1én chung thir nhét cho nit dich va nut
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nguén. Duva vao mang duogc thé hién trén Fig.2, RN 9 ro1 khoi RN 7 va gia
nhéap RN 8. Cl:l‘thé 13, RN 7 13 nat ngudn, RN 8 13 nat dich, va nut huéng 1én
chung thtr nh4t cho RN 7 va RN 8 ¢6 thé duoc xem 1a diém hoi tu thi nhat cia
cac dudng truyén trong d6 dat RN 7 va RN 8, theo huéng tiép can tram co s&
donor, chéng han, RN 3 trén Fig.2.

Theo trién khai cu thé, nut 151 ciing c6 thé 13 nut dich hodc nit ngudn.

Nut chuyén tiép thi nhét 13 nat chuyén tiép giita nut dich va nit 16i. Cu thé
13, nut dich khéng thé duoc két ndi truc tiép véi nit 16i, ma duge két nbi gian
tiép v6i nht 18i bang cach st dung mot hodc nhidu nit chuyén tiép. Theo
phuong 4n thuc hién, mot hoic nhiéu nit chuyén tiép gitra nit dich va nut 151,
chang han, RN 5 trén Fig.2, ¢6 thé duoc goi 14 nut chuyén tiép thir nhat. Chéc
chén 13, nut dich ciing c6 thé duoc két nbi truc tiép véi nat 181, tic 13, nat
chuyén tiép thir nhat khong ton tai.

Nut chuyén tiép thir hai 13 nat chuyén tiép gifta nat ngudn va nat 16i. Cu thé
l1a, mit nguén c6 thé khong dugc két ndi truc tiép v6i mat 1681, ma duoge két ndi
gian tiép v6i nit 161 bing mot hodc nhidu nit chuyén tiép. Theo phuong 4an
thuc hién, mot hodc nhiéu nit chuyén tiép gitra nit ngudn va nit 16i, ching han,
RN 6 trén Fig.2, c6 thé dugc goi 12 nut chuyén tiép tha hai. Chéic chin 13, nut
ngudn ciing ¢ thé duoc két néi truc tiép voi nit 16i, tirc 13, nat chuyén tiép thir
hai khéng tn tai.

Theo phuong 4n thuc hién, ndt 16i va nat dudi nat 16i c6 thé nhan thong
di€ép chi bao chuyén mach nit, chéng han, thong di¢p tha nhét néu trén. Dua
vao mang dugc thé hién trén Fig.2, nat tha nhét c6 thé 12 mot trong RN 3, RN 5,
RN 6, RN 7, va RN 8; va nat tht hai c6 thé 13 mot trong RN 3, RN 5, RN 6,
RN 7, RN 8, va RN 9. Chéc chén 13, nit thir nhat va nit thir hai 12 cac nuit khac
nhau. Ching han, RN 9 (nit thir hai) giri thong diép thir nhat dén RN 8 (nut thi
nhét), hoic RN 5 (nut thir hai) giri thong diép thtr nhit dén RN 3 (nit thtr nhat).

Nén luu ¥ ring, thong di¢p tha nhit c6 thé dugc sit dung dé chi bao réng
nut chuyén mach roi khéi niit ngudn va nit chuyén mach truy nhép nut dich.
Chéng han, thong diép tha nhét duoc st dung dé chi bao rang nat roi khoi nit
A va truy nhip nat B. Theo trién khai ndy, théng diép thir nhit c6 thé mang
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thong tin vé nit chuyén mach, thong tin vé nut dich, va théng tin vé niit ngudn.
Theo phuong an thuc hién, thGng tin v& nut c6 thé duoc hidu nhu 14 doan thong
tin c¢6 thé chi bao nut nay, hodc co thé duoc hiéu nhu 13 doan thong tin chi bao
ché do dinh tuyén clia nut trong thong tin dinh tuyén, hodc c6 thé dugce xem 1a
bd nhén dang (identifier, ID) ctia nat. Chang han, théng tin v& nit chuyén mach
c¢6 thé 1a ID cta nat chuyén mach, thong tin vé nut dich c6 thé 13 ID caa nat
dich, va thong tin vé niit ngudn c6 thé 1 ID cta nat ngudn. Diéu nay khéng bi
giGi han theo phuong 4n thuc hién. Ngoai ra, liéu ID chi bao nit ngudn hodc
nut dich hoac nut chuyén mach c6 thé duoc nhan dién b?mg cach st dung chudi
ID nit chuyén mach, ID nut dich, va ID nit ngudn duoc bd trf trong thong diép
thar nhat. Ching han, thong diép thir nhat bao gdm “RN7, RNS, va RN9”, trong
d6 ID niit ngudn dugc b tri ¢ vi tri thir nhét, ID nat dich duoc bd tri & vi tri
gitra, va ID nut chuyén mach duge bd tri & vi tri cudi cung. Chic chin 1a, giai
phép nhan dang niit bang cach sir dung chudi cac ID nut duge bd tri & thong
diép thir nhat khong bi gidi han & trién khai kha thi néu trén, va ciing ¢6 sin céc
trién khai kha thi khac. Diéu nay khéng bi gii han theo phuong 4n thuc hién.

Theo trién khai khac, nut twong tng véi ID nit trong théng diép thir nhit c6
thé dugc phén biét tiép béng cach st dung céc bit. Chéng han, thong di¢p th
nhat bao gdm “00RN7, 01RNS, va 10RN9”, trong d6 “00” dugc si dung dé
nhan dién nit ngudn, tirc 13, RN 7 13 ID nit ngudn; “01” dwoc sir dung dé nhan
dién nut dich, tac 13, RN 8 1a ID nut dich; va “10” dugc st dung dé nhén dién
nit chuyén mach, tirc 13, RN 9 13 ID nét chuyén mach.

Ch_éc chan 13, nut twong Gmg v6i ID nit trong thong diép thir nhét c6 thé
duoc phén biét tiép theo cac céach khac, hoac nit twong ing dugc chi bao theo
cac cach khac (ma khong sir dung ID nat). Diéu nay khong bi gii han theo
phuong &n thuc hién.

Theo mdt sb phuong &n thuc hién, thong di€p tha nhét c6 thé duoc st dung
dé chi bao ring nat chuyén mach roi khéi nit ngudn. Ching han, théng diép
thir nhit dugc st dung @& chi bao rang nat roi khoi nit nay A. Thong diép thir
nhét c6 thé mang ID nut chuyén mach va ID nit ngudn. D& phan biét liéu nht

tuong tmg véi ID nat trong théng diép thir nhat 13 nat chuyén mach hay nat
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ngudn, tham khao vai trién khai néu trén. Chi tiét khéng dugc mé ta lai & day
in phuong 4n thuc hién.

Theo mdt s6 phuong an thuc hién, théng diép thir nhét ¢ thé dugc st dung
dé chi bao that nit chuyén mach rdi khoi. Theo trién khai nay, thong diép thir
- nhét c¢6 thé mang ID nat chuyén mach.

Theo mét s& phuong an thuc hién, théng diép thir nhat duoc sir dung dé chi

'b4o rang nut chuyén mach truy nhap nut dich. Ching han, théng diép thtr nhét
duoc sir dung dé chi bao ring nat gia nhip nit nay B. Théng diép thir nhét c6
thé mang ID nut chuyén mach va ID nut dich. Dé phién biét liéu nut twong tmg
v6i ID nit trong thong diép thir nhat 13 nit chuyén mach hodc nit dich, tham
khao vai trién khai néu trén. Chi tiét khong dwoc mo ta lai & day theo phuong
an thuc hién.

Theo mét sb phuong an thyc hién, nat chuyén mach cé thé khong phai 1a
diém cudi ciia dudng truyén, tirc 13, RN khac c¢6 thé dugc két nbi tiép sau khi
nut chuyén mach. Dya vao Fig.2, niit con ctia ntit chuyén mach RN 9 13 RN 10,
va RN 9 luu trit thong tin dinh tuyén lién quan dén RN 10, ching han, “dugc
kétAnéi truc tiép véi RN 10”. Dya trén diéu nay, khi nit chuyén mach chuyén
mach, thong diép thi nhit dugc giri béi nat thir nhit c¢6 thé con mang thong tin
dinh tuyén ctia niit chuyén mach. Ching han, thong diép thi nhét duoc giri béi
RN 9 mang thém thong tin dinh tuyén “duoc két nbi truc tiép véi RN 10” cua
RN 9. Nén luu ¥ ring, nit con cia nit c¢6 thé dugc hiéu nhu 13 nit hudng
xuéng duoc két nbi truc tiép v61 nat nay, tice 13, cé thé dugc hiéu nhu 13 buéde
nhay tiép theo duoc két nbi truc tiép v6i nit ndy. “Puoc két ndi truc tiép véi
nit B” trong thong tin dinh tuyén ctia nit A c6 thé dugc hiéu nhu 13 “nut B 1a
nut con clia nit A, hodc c¢é thé duoc hidu nhu 1 “nat B 1 bude nhay tiép theo
duoc két ndi truc tiép véi nat A”. No6i dung cu thé cua thong tin dinh tuyén
khong bi gidi han & phuong én thuc hién.

402. Nt thir nhét cap nhat théng tin dinh tuyén ciia nit thr nhat dwa trén
thoéng diép thir nhét.

Cu thé 13, trong céu tric mang IAB, c¢6 dudong truyén dugc xac dinh tir tram

- ¢co s& donor dén mdi UE. Dua trén théng tin dinh tuyén dugc luu trir bai mbi
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nat (RN), dudng truyén tir tram co s& donor dén UE c6 thé duge xac dinh. Mi
niit ¢6 thé ghi nhan thong tin dinh tuyén & dang bang dinh tuyén.

Ngoai ra, bang dinh tuyén bao gdm budc nhay tiép theo tuwong tmg véi mbi |
duong truyén, ciing c6 thé dugc hiéu nhu 1a budc nhay tiép theo dén nit.

Chéng han, dua vao cAu trac mang IAB duogc thé hién trén Fig.2, trudc khi
RN 9 chuyén mach, cac dudng truyén trong d6 dat RN 3 bao gdm: tram co s&
donor—RN1-RN3-RN6-RN8-RN9-RN10, va tram co s&
donor-RN1-RN3-RN5-RN7. Bang dinh tuyén ctia RN 3 c6 thé: dugc két nbi
trure tiép voi RN 5, duoc két ndi truc tiép v6i RN 6, RN8—>RN 6, RN7->RN5,
RN9—>RN6, va RN10—>RN6. RN8—>RN6 biéu dién viéc budc nhay tiép theo
tir RN 3 dén RN 8 14 RN 6; RN7—>RN5 biéu dién viéc budc nhay tiép theo tir
RN 3 dén RN 7 1a RN 5; RN9—>RN6 biéu dién viéc budc nhay tiép theo tir RN
3 dén RN 9 14 RN 6; va RN10—>RN6 biéu dién viéc budc nhay tiép theo tir RN
3 @&n RN 10 1a RN 6.

Theo trién khai cu thé, duong truyén c6 thé dugc chi bao béi ID duong
truyén, va budc nhay tiép theo ¢ thé dugc chi bao boi ID nut. ID dudng truyén
c6 thé 13 ID cua nat, chi bdo dudng truyén tir tram co s& donor dén nut nay.
Ching han, RN 4 c6 thé chi bao dudng truyén “tram co sd
donor—RN1-RN2-RN4”. Theo cach khac, dudng truyén cé thé dugc chi bao
b6i ID dudng truyén dwoc chi bdo. Ching han, “dudng truyén 4” chi bo
dudng truyén “tram co s& donor—RN1-RN2-RN4”. Bu6c nhay tiép theo c6 thé
duoc chi bao béi ID nat. Ching han, “RN5” trong thong tin dinh tuyén
“RN7->RNS5” dugc bao gdm trong bang dinh tuyén ctia RN 3 13 ID nit, biéu
din viéc budc nhay tiép theo tir RN 3 dén RN 7 1a RN 5. Theo trién khai cu
thé, mdi gbi dir liéu mang ID dudng truyén va ID UE; va tram co s& donor va
RN c6 thé giri cac gbi dir liéu dén UE dung bang cach st dung bang thong tin
dinh tuyéns.

Theo mét sb phuong an thuc hién, nut chuyén mach c6 thé khong phai 1a
diém cubi cta dudng truyén, tirc 13, RN khac cé thé duoc két nbi tiép sau khi
nut chuyén mach. Néu nit chuyén mach Iuu trir thong tin dinh tuyén lién quan |

dén cac nat mirc thip hon, thong diép thir nhat duoc giri boi nut thir nhét cé thé
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con mang théng tin dinh tuyén ctia ntit chuyén mach. Ngoai ra, thong diép thir
hai duoc glri béi nat thir nhit c6 thé con bao gdm théng tin dinh tuyén ctia nut
chuyén mach.

Theo mdt sb phuong an thuc hién, dua trén thong diép tha nhét duge nhan,
nut thir nhat c6 thé con théng bao nat khac vé& chuyén mach nat. Cu thé 13, nit
thir nhit c6 thé xac dinh, dya trén thong diép thi nhit, nuit thir ba s& nhan thong
diép thi hai, va giri thong diép thr hai dén nut thir ba. Thong diép thw hai dugc
sit dung @& théng bao nut khac vé chuyén mach nat. Theo mét sé phuong 4n
thuc hién, thong diép th hai dugc st dung dé chi bao réng nut chuyén mach
roi khéi nat ngudn va/hodc nat chuyén mach truy nhép nit dich. Ngoai ra, nit
thr ba 1a mdt trong cac nut sau: nit nguén, nut 161, nat dich, nat chuyén tiép
thir nhit, va ntt chuyén tiép thir hai.

Chiang han, dya vao Fig.2, nit thir ba ¢ thé 1a mot trong RN 3, RN 5, RN 6,
RN 7, va RN 8. Ching han, RN 9 (nut thir hai) giri thong diép thit nhat dén RN
7 (nat thir nhét); va sau d6 RN 7 ¢6 thé giri thong diép thir hai dén RN 5 (niit
thtr ba). A

Theo phuong an thuc hién, trmh tu cdp nhat cac tuyén bo61 nut 101 va nat
huéng xudng ciia it 18i ¢6 thé bao gdm hai trudng hop sau:

Truomg hop 1: Theo mot s6 phuong an thuc hién, nit chuyén mach thong
bao nat dich vé chuyén mach nit, va c6 thé trudc hét kich hoat nut hudng
xubng cta nat 18i trong duong truyén méi (duong truyén trong d6 dat nut
chuyén mach sau khi chuyén mach) dé cap nhat thong tin dinh tuyén cta nit
huéng xudng dya trén viéc niit chuyén mach gia nh@p. Sau d6 nut 16i kich hoat
nut huéng xudng cua nut 16i trong dudong truyén gbc (dudong truyén trong d6
dat nit chuyén mach truée khi chuyén mach) @ cap nhat thong tin dinh tuyén
ctia nut huéng xuéng dua trén viéc nut chuyén mach roi khéi. Cu thé 13, thu tuc
xir 1y ctia mbi nat c6 thé bao gdm vai truomg hop sau:

(1a) Khi nat tha nhit 13 ndt dich, nit dich nhan thong diép thi nhit duoc
giri boi nat chuyén mach, trong d6 nit chuyén mach 1 nat thi hai.

Theo trién khai cu thé, thong diép thi nhét dugc gui bdi nit chuyén mach

c6 thé dugce sir dung dé chi bao rang nit chuyén mach roi1 khéi nit nguon va
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nat chuyén mach truy nhap nut dich. Chiang han, thong diép thir nhéat cé thé
mang ID nit dich, ID nit ngudn, va ID nit chuyén mach. Nut dich c6 thé xéac
dinh liéu thong tin dinh tuyén ctia nat dich bao gbm ID nut chuyén mach. Néu
nut dich xac dinh ring thong tin dinh tuyén ctia nit dich khéng bao gom ID nut
chuyén mach, niit dich xac dinh ring nut thir ba 12 nit cha ctia nit dich. Theo
cach khéc, nat dich c6 thé xac dinh liéu thong tin dinh tuyén cua nut dich bao
gbém ID nut chuyén mach va ID nit ngudn. Néu nut dich xac dinh ring thong
tin dinh tuyén ctia nit dich khong bao gdm ID nut chuyén mach hozc ID nut
ngudn, nut dich xac dinh ring nat thir ba 13 nit cha cta nut dich. Theo cach
khac, nit dich ¢ thé xac dinh lidu thong tin dinh tuyén cia nit dich bao gdm
ID nat ngudn. Néu nut dich x4c dinh ring thong tin dinh tuyén cta nat dich
khong bao gém ID nit ngudn, nut dich xac dinh ring nut thir ba 1 nat cha cta
nut dich.

Ngoai ra, nut dich giri théng diép thtr hai dén nut cha ctia nit dich, trong dé
thong diép thur hai dugc sit dung dé chi bao rfmg nut chuyén mach ro1 khéi nat
ngudn va nit chuyén mach truy nhap nat dich. Cu thé 13, théng diép thtr hai c6
thé mang ID nit dich, ID nit ngudn, va ID nut chuyén mach.

Theo mdt sb phuong 4n thuc hién khéc, théng diép thir nhat duoc giri boi
nut chuyén mach dugc st dung dé chi bao réng nut chuyén mach truy nhap nut
dich. Theo trién khai cu thé, sau khi nit chuyén mach d3 chuyén mach, nut
chuyén mach béo c4o ID nut chuyén mach cho niit dich. C6 thé xem xét rang
nat chuyén mach chi bao, dén nut dich, ring niit chuyén mach truy nhap nut
dich. Ngoai ra, thong diép thir nhit c¢6 thé mang ID nit chuyén_ mach. Theo
cach khac, nut chuyén mach trude hét nhan ID nut dich. Sau khi nut chuyén
mach d3 chuyén mach, nit chuyén mach giri thong diép thtr nhat dén nut dich
dé chi bao rang nit chuyén mach truy nhép nut dich. Cu thé 13, thong diép thu
nhét c6 thé mang ID nit chuyén mach va ID nut dich.

Trong kich ban trong d6 thong diép thir nhét chi bio ring ndt chuyén mach
truy nhép nut dich, nut dich c6 thé con xac dinh liéu thong tin dinh tuyén cua
nat dich bao gdbm ID nut chuyén mach; va néu niit dich xac dinh ring thong tin

dinh tuyén ctia nut dich khéng bao gdm ID nit chuyén mach, nut dich xac dinh
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rang nut thir ba 13 nat cha cua nat dich. Trong truong hop nay, nit dich gui
thong diép thir hai dén nuat cha ciia nat dich, trong d6 thong diép th hai duge
sit dung @ chi bao rang nat chuyén mach truy nhap nit dich. Ngoai ra, thong
diép thir hai mang ID nut dich va ID nit chuyén mach.

Theo mdt s6 phuong 4n thuc hién, néu théng diép thir nhit dugc nhén bsi
nit dich mang ID nut dich, trudc khi nat dich giri théng diép thir hai dén nut
cha ciia nit dich, nut dich c6 thé con xéc dinh liéu ID nit dich trong théng diép
thir nhat gidng nhu ID nit dich; va néu nut dich x4c dinh ring ID nut dich trong
thong diép thir nhét giéng nhu ID nut dich, nut dich giri thong diép ther hai dén
nut cha cta nut dich.

Nén luu ¥ ring, theo phwong 4n thuc hién, nut cha cta nit 13 nut hudng 1én
dugc két ndi truc tiép v6i nit ndy, va nit cha cia nut dich 1 nat chuyén tiép
thir nhit dugc két ndi truc tiép v6i nut dich. Ngoai ra, nut dich ¢ thé cap nhat
tiép thong tin dinh tuyén cta nat dich dua trén viéc nit chuyén mach gia nhép,
ching han, bd sung thong tin dinh tuyén “dugc két néi truc tiép véi nat chuyén
mach”. Nut chuyén mach 1a nuat th hai, nat dich 1a nut thi nhét, va nut chuyén
tiép thir nhit dugc két ndi voi nit dich hodc nit 16i 14 nat thi ba.

(1b) Khi nut thir nhat 13 nit chuyén tiép thar nhét, nit chuyén tiép thr nhét
nhan thong diép thir nhat dugc giri bi nit con (nut thir hai) ciia nat chuyén tiép
thtr nhét.

Theo trién khai cu thé, théng diép thur nhit dwoc nhan béi nht chuyén tiép
thir nhat ¢6 thé duoc sir dung d chi bao ring nut chuyén mach roi khoéi nit
ngudn va nit chuyén mach truy nhap nut dich. Chéng han, thong diép thir nhét |
c6 thé mang ID nit dich, ID nit ngudn, va ID nat chuyén mach. Nuat chuyén
tiép thir nhat c6 thé x4c dinh liéu théng tin dinh tuyén ctia nat chuyén tiép thu
nhét bao gdm ID nit chuyén mach. Néu nut chuyén tiép thi nhit xac dinh ring
thong tin dinh tuyén cia nat chuyén tiép tha nhit khong bao gdm ID nit
chuyén mach, nit chuyén tiép thir nhét x4c dinh rang nat thir ba 12 nat cha cia
nit chuyén tiép thir nhat. Theo cach khac, nit chuyén tiép thir nhat c6 thé xéac
dinh liéu thong tin dinh tuyén ctia nit chuyén tiép thir nhit bao gdm ID nut

chuyén mach va ID nat ngudn. Néu nit chuyén tiép thr nhit xac dinh rang
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thong tin dinh tuyén ciia nut chuyén tiép thé nhit khong bao gém ID nit
chuyén mach hozc ID niit ngudn, nit chuyén tiép thir nhit xac dinh ring nat
thir ba 14 nut cha ctia nit chuyén tiép thir nhat. Theo cach khéac, nit chuyén tiép
thir nhét c6 thé xac dinh liéu thong tin dinh tuyén cua nit chuyén tiép thi nhét
bao gém ID niat ngudn. Néu nat chuyén tiép thir nhét xac dinh ring thong tin
dinh tuyén ctia nit chuyén tiép thtr nhit khong bao gdm ID nut ngudn, nit
chuyén tiép thir nhét x4c dinh ring nut thi ba 13 ntt cha cta nut chuyén tiép thtr
nhét.

Ngoai ra, niit chuyén tiép thir nhét giri thong diép thir hai dén nuat cha cta
nut chuy_én tiép thir nhét, trong d6 théng diép thir hai duge st dung dé chi bao
ring nit chuyén mach roi khéi nit ngudn va nat chuyén mach truy nhép nut
dich. Cu thé 13, théng diép thir hai c6 thé mang ID nat dich, ID nut ngudn, va -
ID nat chuyén mach.

Theo mot s6 phuong &n thuc hién khéc, thong diép thi nhét dugc nhan béi
nat chuyén tiép thir nhit dwoc sir dung @ chi bao ring nit chuyén mach truy
nhap nut dich. Ching han, thong diép thi nhét c6 thé mang ID nut chuyén
mach va ID niit dich. Néu nit chuyén tiép thir nhit x4c dinh ring thong tin dinh
tuyén ctia nut chuyén tiép thir nhit khong bao gdm ID ndt chuyén mach, nut
chuyén tiép thir nhat xac dinh ring nut thi ba 13 nit cha cia nit chuyén tiép thir
nhit. Trong trudmg hop nay, nit chuyén tiép thir nhit giri thong diép thr hai
dén nut cha cia nat chuyén tiép thtr nhét, trong d6 thong di¢p thir hai duoc st
dung dé chi bao rang nat chuyén mach truy nhap nit dich. Cu thé 13, théng diép
thir hai mang ID nut dich va ID nit chuyén mach.

Cu thé 13, mbi nat chuyén tiép thir nhét gitta nut dich va nut 13i c6 thé nhan
thong diép thir nhat dwoc giri boi nit con (nat chuyén tiép thir nhit hodc nut
dich) ctia nit chuyén tiép thir nhét. Sau khi nit chuyén tiép thir nhit xac dinh
ring thong tin dinh tuyén cta nat chuyén tiép tht nhit khong bao gbm ID nut
chuyén mach va/hodc thong tin dinh tuyén ciia nit chuyén tiép thir nhit khong
bao gbébm ID nit ngudn, nit chuyén tiép thir nhat giri thong diép thtr hai dén nut
cha cua nat chuyén tiép thtr nhit, va cap nhat thong tin dinh tuyén cta nut

chuyén tiép thir nhét dwa trén viéc nit chuyén mach gia nhap.
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Theo mdt sé phuong 4n thuc hién, trudc khi nat chuyén tiép thir nhét gui
thong diép thir hai dén nit cha ctia nit chuyén tiép thir nhat, nit chuyén tiép
thir nhit c6 thé xac dinh thém ring thong tin dinh tuyén ctia nit chuyén tiép thr
nhét bao gdm ID nat dich.

Nén hru ¥ ring, theo phwong 4n thuc hién, nit con ctia nit 13 niit huéng
xudng duoc két ndi truc tiép voi nit ndy, va nit con cta nit chuyén tiép thir
nhét c6 thé 13 nut dich hodc c6 thé 1a nit chuyén tiép thir nhét khac. Nt chuyén
tiép thir nhit c6 thé 1a nut thir nhét, nit con cia nut chuyén tiép thir nhit c6 thé
12 nat thi hai, va niit cha ciia nit chuyén tiép thir nhit c6 thé 1a nut thi ba.

Chang han, nit chuyén tiép thir nhat dugc két ndi voi nut dich nhan thong
diép dugc glri bdi nut dich va chi bao “niit chuyén mach roi khoi nit ngudn va
gia nhap nit dich”, va x4c dinh lidu thong tin dinh tuyén ciia nit chuyén tiép
thir nhit bao gdm ID nit chuyén mach trong thong diép, tuc 13, xac dinh liéu
nit chuyén mach 13 nit méi duge bd sung trong dudng truyén dit nat chuyén
tiép thir nhat; va néu thong tin dinh tuyén cta nat chuyén tiép thir nhit khong
bao gdm ID nit chuyén mach dwgc mang trong thong diép, nat chuyén tiép thir
nhét dugc két ndi véi nut dich xac dinh rang nat chuyén mach 13 nat méi duoc
bd sung trong dudng truyén dat nut chuyén tiép thir nhit, va gui tiép thong diép
“nt chuyén mach roi khéi niit ngudn va gia nhap nut dich” dén nut cha caa nat
chuyén tiép thir nhit. Nut cha ciia niit chuyén tiép tha nhat cé thé 13 nut 13i
hodc c6 thé 13 niit chuyén tiép thir nhat khac. Ngoai ra, nat chuyén tiép thtr nhét
cap nhat tiép thong tin dinh tuyén ciia nit chuyén tiép thtr nhit dua trén viéc
nit chuyén mach gia nhdp, ching han, bd sung thong tin dinh tuyén “buéc
nhay tiép theo d&én nit chuyén mach”.

(1c) Khi nat thir nhat 13 ndt 161, nat 161 nhan thong diép thir nhat duge gir
béi nut chuyén tiép thir nhét (nut thi hai) duoc két ndi truc tiép véi nut 161.

Cu thé 13, théng diép thir nhat dugc nhan béi nit 18i c6 thé duge st dung dé
chi bdo ring nit chuyén mach roi khéi nit ngudn va nit chuyén mach truy
nhép nit dich. Ching han, théng diép thi nhét c6 thé mang ID nat chuyén
mach, ID nat ngudn, va ID nat dich. Nt 18i ¢6 thé x4c dinh liéu thong tin dinh

tuyén cta nat 181 bao gdbm ID nut chuyén mach vd/hodc liéu thong tin dinh
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tuyén cta nut 16i bao gdm ID nut ngudn. Néu thong tin dinh tuyén cta nut 13i
bao gdm ID nut chuyén mach va/hodc ID nit ngudn, chi bao rang nat 15i 13 nuit
trong dudng truyén dat nat chuyén mach trude khi chuyén mach. Ngoai ra, do
nut 18i ciing 13 ndt trong dudng truyén dit nit chuyén mach sau khi chuyén
mach, thong tin dinh tuyén ctia ntt hudng 18n ciia niit 16i khong thay dbi do nut
chuyén mach thyc hién chuyén mach. Trong truong hop nay, nit 15i khong cin
théng bao cho nit cha vé chuyén mach nit, ma giri thong diép thi hai dén nut
con cda no. Trong trudng hop nay, ntt con cta nut 161 1a nit thir ba. Thong diép
thir hai dugc giri boi nut 161 ¢6 thé chi béo rang nit chuyén mach roi khoi. Cu
thé 13, thong diép thir hai c6 thé bao gdbm ID nut chuyén mach.

Theo mot sb phuong an thuc hién khac, thong diép thir hai dugce giri boi nit
161 c6 thé con duoc sir dung dé chi bao réng nut chuyén mach roi khoi nut
ngudn. Cu thé 13, thong diép thir hai c6 thé mang ID nit ngudn va ID nut
chuyén mach.

Theo mot sb phuong an thuc hién khac, thong diép tha nhét duoc nhéan boi
nut 18i c6 thé duoc sir dung tiép dé chi bao rang nit chuyén mach truy nhap nut
dich. Ching han, thong diép thi nhit c6 thé mang ID nit chuyén mach va ID
nut dich. N1t 161 ¢ thé xac dinh liéu théng tin dinh tuyén cta nit 16i bao gdm
ID nit chuyén mach. Néu thong tin dinh tuyén cta nit 161 bao gdm ID nut
chuyén mach, nut 151 khong can théng bao nut cha ctia n vé chuyén mach nit,
ma giri thong diép thtr hai dén nut con ciia né. Trong trudng hop nay, nit con
ctia nut 161 1a nat thr ba. Thong diép thir hai dugce giri béi nat 161 dugce st dung
dé chi bao rang nut chuyén mach roi khoi.

Néu thong diép thir nhat dugce nhan boi nit 18i bao gdbm ID nit dich, nut 151
c6 thé con xac dinh liéu thong tin dinh tuyén ciia nat 18i bao gdm ID nut dich.
Néu nut 151 xac dinh ring thong tin dinh tuyén ctia nit 161 bao gdm ID nut dich,
nut 18i giri théng diép thir hai dén nit con clia nit 16i. Ngoai ra, nit 15i ¢6 thé
cap nhat tiép thong tin dinh tuyén cla nit 15i dua trén théng diép thir nhit,
ching han, bd sung théng tin dinh tuyén “buéc nhay tiép theo dén ntt chuyén
mach”, va x6a théng tin dinh tuyén lién quan dén budc nhay tiép theo tuong

g v6i dudng truyén dat nit chuyén mach trude khi chuyén mach. Nt 13i c6
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thé 13 nat thir nhat, nit chuyén tiép thir nhit hodc nit dich hodc nit chuyén
mach c6 thé 12 nit thir hai, va nit con ctia nat 18i 13 nit thir ba. Trong truong
hop dic biét, néu nut 161 13 nat ngudn, ching han, néu nat A trude khi chuyén
mach duge két nbi v6i nat B, va niit A sau khi chuyén mach duoc két ndi véi
it con C ciia nit B, trong trudng hop nay, nat B 13 nit ngudn ciing 13 nut 16i.
Ngoai ra, nit 16i khong can giri thong diép thir hai.

(1d) Khi niit thtr nhét 13 nit chuyén tiép thir hai, nat chuyén tiép th hai
nhén théng diép thir nhat duge giri boi nut cha (mit thr hai) ciia nat chuyén tiép
thir hai.

Theo trién khai cu thé, thong diép tht nhat dugc nhan béi nit chuyén tiép
thir hai. dugc st dung dé chi bao ring nat chuyén mach roi khéi. Cu thé 13,
thong diép thir nhét c6 thé mang ID niit chuyén mach. Nt chuyén tiép thir hai
x4c dinhs liéu thong tin dinh tuyén cta nat chuyén tiép th hai bao gdm ID nit
chuyén mach va liéu nat chuyén mach truéc khi chuyén mach khong phai 1a
nit con cia nut thir nhat. Néu nat chuyén tiép thir hai x4c dinh ring thong tin
dinh tuyén ctia nat chuyén tiép thir hai bao gbém ID nut chuyén mach va nut
chuyén mach trude khi chuyén mach khong phai 13 nit con cia nut thir nhét,
trong d6 “nit chuyén mach truge khi chuyén mach khéng phai 12 nut con cua
nut thi nhat” ¢6 thé dwuoc hidu thém 13 “théng tin dinh tuyén khong ‘dugc két
nbi tryc tiép voi nit chuyén mach’™, nut chuyén tiép thir hai x4c dinh ring nit
thir ba 13 nit con ciia nit chuyén tiép thir hai, va giri thong diép thtr hai dén nut
thir ba, trong d6 thong diép thi hai duoc sir dung dé chi béo réng nit chuyén
mach r&i khéi. Cu thé 13, thong diép thir hai c6 thé mang ID nat chuyén mach.
Nén hru ¥ ring, nat con dugc x4c dinh béi nut chuyén tiép tha hai ¢ day 1a
budc nhdy tiép theo trong dudng truyén tir nat chuyén tiép tht hai dén nit
chuyén mach.

Theo mdt sd phuong an thuc hién khac, thong diép thu nhét dugc nhan béi
nit chuyén tiép thtr hai chi bao ring nit chuyén mach roi khoi nit ngudn. Cu
thé 13, théng diép thir nhat c6 thé mang ID nit ngudn va ID nat chuyén mach.
Nt chuyén tiép thi hai c6 thé con xé4c dinh liéu ID nut ngudn trong thong diép
thir nhat gibng nhu ID nut chuyén tiép thir hai. Néu nut chuyén tiép thir hai x4c
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dinh ring ID niit ngudn trong thong diép thir nhit khac véi ID nit chuyén tiép
thir hai, nut chuyén tiép thtr hai xac dinh ring ndt thir ba 13 nit con ciia nut
chuyén tiép thr hai, va giri thong diép thir hai dn nat con ctia nit chuyén tiép
thir hai. Thong diép thir hai duoc sir dung dé chi béo ring niit chuyén mach roi
khoi niit ngudn. Cu thé 13, théng diép thir hai c6 thé mang ID nit ngudn va ID
nit chuyén mach. Nén hru ¥ ring, nit con dugc xac dinh béi nit chuyén tiép
thir hai & d4y 1a budc nhay tiép theo trong dudng truyén tir niit chuyén tiép thir
hai dén it chuyén mach. Chic chén 13, trong kich ban nay, niit chuyén tiép thtr
hai c6 thé con xac dinh liéu théng tin dinh tuyén ciia nit chuyén tiép thir hai
bao gdm ID nit chuyén mach va liéu nat chuyén mach trude khi chuyén mach
khong phai 13 nat con ctia nit thir nhit; va néu xac dinh rang théng tin dinh
tuyén ciia niit chuyén tiép thir hai bao gdm ID nit chuyén mach va nit chuyén
mach truée khi chuyén mach khong phai 13 nit con cia nit thir nhit, trong d6
“nit chuyén mach truéc khi chuyén mach khong phai 13 nit con cia nut the
nhat” c6 thé dugc hiéu thém 13 “thong tin dinh tuyén khong ‘dwoc két nbi truc
tiép v6i mit chuyén mach’”, nit chuyén tiép thar hai xac dinh ring nit thir ba 1a
nit con clia it chuyén tiép thir hai.

Cu thé 13, mdi nat chuyén tiép thtr hai giita nat ngudn va nit 16i ¢6 thé nhan
thong diép thir nhat duoc giri boi nut cha (nut 18i hodc nut chuyén tiép thir hai
khac) ciia nit chuyén tiép tht hai, va xac dinh ring thong tin dinh tuyén cua
nit chuyén tiép thir hai bao gdm ID nut chuyén mach va nat chuyén mach
trude khi chuyén mach khong phai 13 nit con cia nut thir nhét, hoic xac dinh
rang ID nit chuyén tiép thir hai khac véi ID nat ngudn, tirc 13, nat chuyén tiép
thir hai khong phai 13 niit ngudn. Trong trudng hop nay, nit chuyén tiép thi hai
giri théng diép thir hai dén nat con cta nut chuyén tiép thir hai. Ngoai ra, sau
khi mdi nit chuyén tiép thtr hai nhan thong diép thir nhat dugc giri boi nut cha
clia nut chuyén tiép thtr hai, nat chuyén tiép tht hai c6 thé cdp nhat thong tin
dinh tuyén ciia nat chuyén tiép thir hai dya trén thong diép thir nhét, ching han,
x6a thong tin dinh tuyén lién quan dén budc nhay tiép theo trong dudng truyén
ban diu dat nit chuyén mach. Do vy, nit huéng xudng cia nut 16 trong

duong truyén dit nit chuyén mach true khi chuyén mach c6 thé cdp nhat
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thong tin dinh tuyén cia nut huéng xudng dua trén chuyén mach nut.

Nén luu ¥ ring, nat chuyén tiép thi hai c6 thé nhan thong diép thir nhit
duoc giri béi nit cha (it thir hai) ciia nat chuyén tiép thi hai. Néu nat chuyén
tiép thtr hai x4c dinh ring thong tin dinh tuyén cta nit chuyén tiép thir hai bao
gdm ID nut chuyén mach va nit chuyén mach 13 ntit dugc két ndi truc tiép voi
nat chuyén tiép thir hai, hoic xac dinh rang ID nat chuyén tiép thtr hai gidng
nhu ID nat ngudn, tirc 13, nut chuyén tiép thir hai 13 nit ngudn, nit chuyén tiép
thir hai khéng can giri théng diép thir hai &én nit con cia nit chuyén tiép thir
hai, ma chi cn cap nhét théng tin dinh tuyén ctia nit chuyén tiép thi hai dyua
trén thong diép thir nhét, ching han, x6a thong tin dinh tuyén ctia budc nhay
tiép theo trong dudong truyén cii ban dau dit nat chuyén mach.

Ngoai ra, theo phuong 4an thuc hién, nit con cta niat 13 nit huéng xudng
duoc két ndi truc tiép voi nut ndy. Theo trién khai cu thé, nit thir nhét (ching
han mit 161 hodc nit chuyén tiép thtr hai) truy véan thong tin dinh tuyén cta nat
thir nhat, v x4c dinh rang budc nhay tiép theo dén niit ngudn trong thong tin
dinh tuyén 13 nat thr ba, hodc xac dinh ring budc nhay tiép theo dén nut
chuyén mach 13 nut thi ba.

Theo mot sé phuong 4n thuc hién, néu nit hudng xubng khac (duoc ky hiéu
13 nut huéng xudng) duge két ndi tiép véi nit chuyén mach, khi niit nay chuyén
mach, nit huéng xudng ciing c6 thé chuyén mach. Néu nut huéng xudng ciing
chuyén mach khi nat nay chuyén mach, thong diép thi nhit duoc gui boi nit
chuyén mach dén nat dich con cin bao gdm thong tin dinh tuyén cia nit
chuyén mach, va thong tin dinh tuyén ctia nit chuyén mach ghi nhan thong tin
dinh tuyén lién quan dén nut hudéng xubng. Ngoai ra, cac thong diép (ching
han thong diép thir nhét va thong diép thr hai) dugc giri gitta nat dich, nit
chuyén tiép thir nhat, nat 18i, nat chuyén tiép thi hai, va nit ngudn ciing cn
mang thong tin dinh tuyén cua nut chuyén mach. Chéc chan 13, nut dich, nit
chuyén tiép thir nhat, nit 16i, nat chuyén tiép thir hai, va nit ngudn c6 thé cap
nhat tiép théng tin dinh tuyén ciia né dua trén théng tin dinh tuyén cia nat
chuyén mach trong thong diép dugc nhén, ching han, bd sung budc nhay tiép

theo dén nut huéng xubng, hoic x6a budc nhay tiép theo dén nut hudng xudng.
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Truong hop 2: Theo mét sé phuong 4n thuc hién, niit chuyén mach théng
béo niit ngudn vé chuyén mach nit, va c6 thé kich hoat truéc nit huéng xudng
clia nit 16i trong dudng truyén ban diu (duong truyén dat nat chuyén mach
trrde khi chuyén mach) dé cap nhat thong tin dinh tuyén ciia nit huéng xudng
dua trén viéc nut chuyén mach ro1 khoi. Sau do6, nut 161 kich hoat nat huéng
xubng cta nut 16i trong dudng truyén méi (dudng truyén dat nit chuyén mach
sau khi chuyén mach) dé cip nhat thong tin dinh tuyén cta nit huéng xudng
dua trén nit chuyén mach gia nhap. Thu tuc xir 1y ciia mdi nit ¢ thé bao gdm
vai truong hop sau:

(2a) Khi nat thtr nhit 13 nit ngudn, nit ngudn nhén théng diép thir nhét
duoc giri boi nit chuyén mach, trong d6 nit chuyén mach 13 nit thi hai.

Cu thé 13, thong diép thir nhat duge nhan bdi nut ngudn duge st dung dé chi
b4o ring nit chuyén mach roi khoi nat ngudn va nit chuyén mach truy nhap
nit dich. Chang han, théng diép thir nhit c6 thé mang ID nit dich, ID nut
ngudn, va ID nat chuyén mach. Nut chuyén tiép thtr hai x4ac dinh liéu thong tin
dinh tuyén ciia nit chuyén tiép thtr hai bao gém ID niit dich. Néu nit ngudn
x4c dinh ring thong tin dinh tuyén cia nat ngudn khong bao gdm ID nut dich,
nat ngudn xéac dinh rang nat thi ba 13 nat cha cia nit ngudn, va nit ngudn gui
thong diép thtr hai dén nit cha cia nit ngudn, trong d6 thong diép thir hai duoc
sit dung dé chi bao ring nit chuyén mach roi khéi niit ngudn va ndt chuyén
mach truy nhap nit dich. Ching han, thong diép thi hai mang ID nit dich, ID
nut ngué)n, va ID nut chuyén mach.

Theo mdt sé phuong an thuc hién khac, thong di¢p thi nhét duoc nhén boi
nit ngudn duoc st dung dé chi bao rang nut chuyén mach truy nhap nut dich.
Chéng han, théng diép thtr nhit c6 thé mang ID nit chuyén mach va ID nit
dich. Néu nit ngudn xac dinh ring thong tin dinh tuyén ctia niit ngudn khong
bao gdm ID nut chuyén mach, nit ngudn xac dinh ring nit tha ba 13 nit cha
clia nit ngudn. Trong trudong hop ndy, nit ngudn giri thong diép thtr hai dén nit
cha ctia nit ngudn, trong d6 thong diép thir hai dugc s dung dé chi bao ring
nit chuyén mach truy nhép nat dich. Ching han, théng diép thtr hai mang ID

nut dich va ID nit chuyén mach.
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Theo mét sd phuong an thuc hién khéc, thong diép thir nhét duoc nhan béi
nat ngudn duoc st dung dé chi bao ring nut chuyén mach ro1 khoi va nit
chuyén mach truy nhap nat dich. Ching han, thong diép thir nhit c6 thé mang
ID nut chuyén mach va ID nut dich. Néu nat ngudn xac dinh ring thong tin
dinh tuyén cua nat ngudn khong bao gdm ID nit chuyén mach, nit ngudn xac
dinh ring nit thr ba 13 nat cha ciia nut ngudn. Trong trudng hop niy, mit ngudn
giri thong diép thir hai dén nat cha clia nit ngudn, trong d6 thong diép thir hai
dugc st dung dé chi bao réng nut chuyén mach ro1 khéi va nat chuyén mach
truy nhdp nut dich. Chang han, thong diép thir hai mang ID nut dich va ID niit
chuyén mach.

Nut cha (c6 thé 1 nit chuyén tiép thir hai) ctia nit ngudn 13 nat thir ba.
Ngodi ra, nit ngudn cip nhat théng tin dinh tuyén cia nit ngudn, ching han,
x6a thong tin dinh tuyén “nut budc nhay tiép theo dén nit chuyén mach”. Nén
lwu ¥ ring, trude khi thong diép thir nhit dugc giri dén nat thir nhat, nat ngudn
nhén biét réng nut chuyén mach chuyén mach va ro1 khéi nat ngué)n, va nut
ngudn cdp nhét théng tin dinh tuyén cta nat ngudn dua trén viéc nit chuyén
mach ro1 khai.

(2b) Khi nat thir nhit 13 ndt chuyén tiép tha hai, nit chuyén tiép thir hai
nhan thong diép thir nhit duoc giri bi nit con (nit thi hai) cia nit chuyén tiép
thr hai.

Cu thé 13, thong diép tha nhét dugc nhén bdi nit chuyén tiép tha hai duoc
st dung @& chi béo ring nut chuyén mach roi khéi niit ngudn va nit chuyén
mach truy nhép nut dich. Chéng han, thong diép thr nhét cé thé mang ID nit
dich, ID nat ngudn, va ID nat chuyén mach. Nat chuyén tiép thi hai xac dinh
liéu théng tin dinh tuyén ciia nit chuyén tiép thir hai bao gdbm ID nit dich. Néu
nit chuyén tiép thtr hai xac dinh ring thong tin dinh tuyén ctia nit chuyén tiép
thir hai khong bao gdm ID nut dich, ntt chuyén tiép thir hai xac dinh rang nat
thir ba 13 mit cha cta nuat chuyén tiép thir hai, va nit chuyén tiép thir hai gui
thong diép th hai dén nut cha cua nat chuyén tiép thir hai, trong d6 thong diép
th{r hai duqé sir dung @& chi bao rang nat chuyén mach roi khéi nat ngudn va

nat chuyén mach truy nhap nut dich. Ching han, thong diép thi hai mang ID
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nut dich, ID nut ngué)n, va ID nut chuyén mach.

Theo mot sé phuong 4n thuc hién khac, thong diép thir nhét dugc sit dung
@& chi bao rang nit chuyén mach truy nhép nut dich. Ching han, thong diép thtr
nhét c6 thé mang ID nit chuyén mach va ID nat dich. Néu nut chuyén tiép thir
hai x4c dinh ring thong tin dinh tuyén ciia nit chuyén tiép thir hai khéng bao
gdbm ID nut chuyén mach, nit chuyén tiép tht hai xac dinh ring nut thir ba 13
it cha cia niit chuyén tiép thir hai. Trong trudng hop nay, niit chuyén tiép thi
hai glri thong diép thi hai dén nuat cha cia nit chuyén tiép thir hai, trong d6
thong diép thu hai duoc sir dung dé chi bao ring nat chuyén mach truy nhéap
nut dich. Chang han, théng diép thir hai mang ID nit dich va ID nit chuyén
mach.

Theo mét sd phuong én thuc hién khac, thong diép tha nhit dugc nhan béi
nit chuyén tiép thtr hai duoc sir dung dé chi bao rang nut chuyén mach roi khoi
va nat chuyén mach truy nhdp nut dich. Ching han, thong diép thir nhét c6 thé
mang ID nut chuyén mach va ID nat dich. Néu nut chuyén tiép thtr hai xac dinh
ring thong tin dinh tuyén ciia nit chuyén tiép tht hai khong bao gdém ID niit
chuyén mach, nit chuyén tiép thir hai xac dinh rang nut thir ba 13 nit cha cua
nat chuyén tiép thtr hai. Trong truong hop nay, nut chuyén tiép thir hai g
thong diép thi hai dén nit cha ctia nit chuyén tiép thir hai, trong d6 théng diép
thi hai dugc str dung dé chi béo ring nit chuyén mach roi khéi va nut chuyén
mach truy nh4p nut dich. Ching han, thong di€p thr hai mang ID nut dich va
ID nit chuyén mach.

Cu thé 13, mdi nat chuyén tiép thtr hai gitra nut ngudn va nit 18i ¢6 thé nhan
thong diép thir nhit duoc giri boi nit con (cé thé 13 nit chuyén tiép tht hai
ho#ic nit ngudn) ciia nit chuyén tiép thir hai, va sau khi xac dinh ring thong tin
dinh tuyén ctia ntt chuyén tiép thir hai khong bao gém ID nut dich, gtri thong
diép thtr hai d&én ndt cha ctia nit chuyén tiép tht hai, va cap nhat théng tin dinh
tuyén cta nut chuyén tiép thtr hai dwa trén viéc nit chuyén mach roi khoi. Nat
chuyén tiép thir hai c6 thé 12 nat thir nhét, nat con ctia nit chuyén tiép thir hai
c6 thé 13 nit thir hai, va nit cha ctia nat chuyén tiép thi hai c6 thé 13 nat thi ba.

Ching han, nit chuyén tiép thir hai dwoc két ndi v6i nat ngudn nhan théng
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diép duogc giri boi nit ngudn va chi bao “nit chuyén mach roi khéi nit ngudn
va gia nhap nat dich”, va xac dinh liéu thong tin dinh tuyén ciia nit chuyén tiép
thir hai bao gdm ID nut dich trong thong diép. Néu thong tin dinh tuyén cta nit
chuyén tiép thir hai khong bao gém ID nut dich trong thong diép, tirc 13, nut
chuyén tiép thtr hai x4c dinh ring nut dich khong ndm trong dudng truyén dit
nut chuyén tiép thir hai, va cling ¢6 thé hiéu ring nit chuyén mach sau khi
chuyén mach khéng nam trong dudng truyén dit nat chuyén tiép tha hai, nat
chuyén tiép thir hai giri thong diép “niit chuyén mach roi khéi nit ngudn va gia
nhap nut dich” dén nit cha ctia nit chuyén tiép thtr hai, ra 1énh nit cha cia nit
chuyén tiép thr hai cip nhét thong tin dinh tuyén. Nut cha ctia nit chuyén tiép.
thir hai ¢6 thé 13 nat 18i hodc c¢6 thé 1 nat chuyén ﬁép th hai khac. Ngoai ra,
nat chuyén tiép thir hai c6 thé cap nhat tiép thong tin dinh tuyén cia nat chuyén
tiép thi hai dua trén viéc nit chuyén mach roi khéi, ching han, xéa thong tin
dinh tuyén “budc nhay tiép theo dén nit chuyén mach”.

Theo mdt sé phuong an thuc hién, trudc khi nut chuyén tiép thtr hai gui
thong diép thir hai dén nut cha ctia nit chuyén tiép tha hai, nat chuyén tiép tha
hai c6 thé con xac dinh rang théng tin dinh tuyén ctia nit chuyén tiép thir hai
bao gdm ID nit chuyén mach va/hodc rang thong tin dinh tuyén ctia nit chuyén
tiép thtr hai bao gdm ID nit ngudn.

(2¢) Khi nat thir nhit 13 ndt 181, nat 161 nhan théng diép thir nhit duoc giri
béi nit chuyén tiép thir hai (ndt thir hai) duoc két ndi truc tiép véi nat 16i.

Cu thé 13, théng diép thi nhat dugc nhan béi nat 16i duoc sir dung dé chi
b4o rang nut chuyén mach roi khoi nat ngudn va nut chuyén mach truy nhép
nut dich. Chang han, thong diép thtr nhit c¢6 thé mang ID niit chuyén mach, ID
nut ngudn, va ID nat dich. Nut 18i c6 thé xac dinh liéu théng tin dinh tuyén cta
nat 18i bao gdm ID nut dich. Néu thong tin dinh tuyén cia nit 15i bao gdm ID
nat dich, chi bao ring nut 18i 13 ndt chung trong cac dudng truyén dat nat
chuyén mach trudc va sau khi chuyén mach. Theo phuong an thuc hién, chi nut
16i va nit huéng xudng ciia nat 161 cap nhat cac tuyén. Trong trudng hop nay,
nut 18i khéng can théng bao nidt cha ciia n6 vé chuyén mach nit, ma gui thong

diép thtr hai dén ndt con cia nd. Trong truong hgp nay, nit con cua nut 161 1a
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nat thir ba. Ngoai ra, thong diép thir hai dugc sir dung dé chi bao ring nit
chuyén mach truy nhap nut dich. Chéng han, thong diép thr hai c6 thé mang ID
nat dich va ID nat chuyén mach. |

Theo mét s6 phuong an thuc hién khac, thong diép thir nhét duoc sir dung
@& chi bao rang nit chuyén mach truy nhép nut dich. Ching han, thong diép tht
nhit c6 thé mang ID nat chuyén mach va ID nut dich. Nt 16i ¢6 thé x4c dinh
lidu thong tin dinh tuyén cta nat 18i bao gdm ID nat dich. Néu thong tin dinh
tuyén cta nut 161 bao gdm ID nut dich, nit 16i khéng can thong bao nut cha cia
né vé viéc chuyén mach nit, ma gui thong diép thtr hai dén nit con cta né.
Trong truong hop ndy, nat con cia nut 16i 12 nat thi ba. Thong diép th hai
duogc str dung dé chi bao rang nut chuyén mach truy nhap nut dich. Chéng han,
thong diép thtr hai c¢6 thé mang ID nit dich va ID nit chuyén mach.

Chéng han, truée khi nit 161 giri thong diép thir hai dén nuit con ciia nut 134,
nut 161 ¢6 thé con x4c dinh ring théng tin dinh tuyén ciia nut 161 bao gdm ID
nut ngudn va/hodc ring thong tin dinh tuyén ciia nit 161 bao gdm ID nut chuyén
mach. Ngoai ra, nit 18i c6 thé cip nhat tiép thong tin dinh tuyén cia nit 161 dwa
trén thong diép thir nhat, ching han, bd sung thong tin dinh tuyén “budc nhay
tiép theo dén nut chuyén mach”, va x6a thong tin dinh tuyén cua budc nhay
tiép theo trong dudng truyén cii ban dau dat nat chuyén mach.

Nt 181 ¢6 thé 13 ndt thir nhat, nat chuyén tiép thir hai hoic nat ngudn cé thé
l1a nit thr hai, nt con ma nhan thong diép thir hai 1a nat tha ba, va nit con 1a
budc nhay tiép theo trong dudng truyén tir nit 18i dén nit dich. |

(2d) Khi nit tht nhat la nat chuyén tiép thir nhat, mit chuyén tiép thtr nhét
nhén thong diép thtr nhit dugce giri boi nit cha cia nat chuyén tiép thi nhat,
trong d6 nut cha cta nit chuyén tiép thir nhat 13 nat thi hai.

Cu thé 13, théng diép thir nhit duoc nhan béi nit chuyén tiép thir nhét chi
b4o rang nat chuyén mach truy nhap nut dich. Chang han, théng diép tha nhét
¢6 thé mang ID nut chuyén mach va ID nit chuyén mach. Nut chuyén tiép tha
nhit x4c dinh rang ID nut dich trong théng diép thi nhat khac vé6i ID nat
chuyén tiép thir nhét. Trong trudong hop ndy, nut chuyén tiép thir nhat xac dinh

rang nat thir ba 13 ndt con cta nat chuyén tiép thir nhat, va giri thong diép tha
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hai dén nut con cia nut chuyén tiép thir nhit. Thong diép thtr hai dugc st dung
dé chi bao rang nit chuyén mach truy nhap nut dich.

Cu thé 13, m4i nit chuyén tiép thir nhét gitra nit dich va nit 16i c¢6 thé nhan
thong diép thir nhat dugc giri boi nit cha ciia né (nit 18i hodc nit chuyén tiép
thir nhét khac), va x4c dinh rang ID nat chuyén tiép thi nhat khac véi ID nat
dich trong thong diép thir nhat, ttrc 13, nit chuyén tiép thir nhat khong phai 13
nut dich. Trong truong hop nély, nut chuyén tiép thir nhit giri thong diép thir hai
dén nidit con ctia nd. Theo mdt sb phuong an thuc hién, trude khi nut chuyén
tiép thir nhét gtri théng diép thir hai dén nit con clia niat chuyén tiép thr nhét,
nut chuyén tiép thir nhat c6.thé con xac dinh reltngvthc‘)ng tin dinh tuyén cia nit
chuyén tiép thr nhit bao gém ID nat dich. Ngoai ré, sau khi mdi nit chuyén
tiép thir nhit nhan théng diép thir nht dugc giri béi nit cha ctia nit chuyén tiép
thir nhit, nit chuyén tiép thir nhat c6 thé cip nhat thong tin dinh tuyén ctia nut
chuyén tiép thtr nhat dua trén théng diép thir nhit, ching han, bd sung thong tin
dinh tuyén “budc nhay tiép theo dén nat chuyén mach”. Do vay, nat huéng
xudng cua nut 13i trong dudong truyén dat nit chuyén mach sau khi chuyén
mach c¢6 thé cdp nhat théng tin dinh tuyén cia nmit huéng xudng dua trén
chﬁyén mach nut. |

Theo trién khai cu thé, nat thir nhit (chéng han nut 161 hodc nut chuyén tiép
thir nht) truy véAn thong tin dinh tuyén ctia nit thir nhat, va xac dinh ring budc
nhay tiép theo dén nut dich trong thong tin dinh tuyén 12 nt thir ba.

Theo mdt s6 phuong 4n thuc hién, néu nat hudng xudng khac (duge ky hidu
13 nit huéng xubng) duge két nbi thém voéi nat chuyén mach, khi nit nay
chuyén mach, nit huéng xudng ciing c6 thé chuyén mach. Néu nit hudng
xudng ciing chuyén mach khi nat ndy chuyén mach, thong diép tha nhat duoc
giri boi mit chuyén mach dén nit ngudn con cén bao gbm théng tin dinh tuyén
clia niit chuyén mach, va thong tin dinh tuyén céia nit chuyén mach ghi nhan
thong tin dinh tuyén lién quan dén nut hudng xubng. Ngoai ra, cac thong diép
(ching han thong diép thir nhat va théng diép thi hai) dugc giri gitra it dich,
nat chuyén tiép thir nhét, nat 16, nit chuyén tiép thtr hai, va nuit ngudn ciing

cin mang thong tin dinh tuyén ctia nit chuyén mach. Chiéc chén 13, nut dich,
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nut chuyén tiép thir nhat, ndt 161, nit chuyén tiép thar hai, va nit ngudn c6 thé
cAp nhat tiép thong tin dinh tuyén ciia né dua trén thong tin dinh tuyén cia nat
chuyén mach trong thong diép dugc nhan, ching han, bd sung budc nhay tiép
theo dén nut hudéng xudng, hodc xéa budc nhay tiép theo dén nut huéng xudng.

O phuong phép cap nhit tuyén theo phuong 4n thuc hién, sau khi nut
chuyén mach, nut thir nhit nhan thong diép thir nhit dugc giri boi nuit thir hai,
trong do thong di¢p thur nhét duoc st dung dé chi bao rﬁng nut chuyén mach
roi khéi mit ngudn va/hodc nit chuyén mach truy nhap nut dich. Nut thir nhit
c6 thé cap nhat tiép thong tin dinh tuyén ciia nut thir nhit dwa trén thong diép
ther nhit. Cu thé la, nut thir nhat 13 mot trdng cac nut sau: nut dich, nut nguén,
nut 101, nut éhuyén tiép thir nhét giira nut dich va nit 181, va nit chuyén tiép the
hai gifra nit ngudn va ndt 16i. Nat thir hai 13 mot trong cac nit sau: nat chuyén
mach, nut dich, nat ngudn, nut 18i, nat chuyén tiép tha nhét, v nut chuyén tiép
thir hai. Cu thé 13, theo phuong &n thuc hién, sau khi tép6 mang thay dbi, chi
nut 161 va nat dudi nut 161 cdp nhat cac tuyén, nhung cac nit khac trong mang
IAB khéng cén cdp nhit cac tuyén, va cac nat ciing khong cin dugc théng bao
bang cach st dung bao hiéu. Piéu niy gidm céc chi phi bd sung bao hibu.
Ngoai ra, do $6 lugng nat cép nhat cac tuyén bi gidm, truyén thong cua toan
mang cé thé dugc khdi phuc trong thoi gian twong ddi ngan, va thoi gian gian
doan dir liéu duoc rut ngén.

Dua vao cac hinh vé& di kém, phn sau mé ta phuong phép cap nhat tuyén
theo phuong 4n thuc hién sang ché. Cu thé 13, cac nit can bd sung thong tin
dinh tuyén trude hét cap nhét cac tuyén. Sau khi cac nit nay bd sung théng tin
dinh tuyén, cac nit can x6a thong tin dinh tuyén cép nhat thong tin dinh tuyén.
Chﬁng han, dga vao Fig.5, khi RN 9 roi khdi RN 8 va gia nhap RN 7, RN 9 gtri
thong diép “RN 9 rodi khéi RN 8 va gia nhap RN 7” dén nut dich RN 7, trong
d6 thong diép “RN 9 roi khoi RN 8 va gia nhap RN 7” ¢6 thé mang cac ID clia
ba nut, tirc 1a, RN 9, RN 8, va RN 7.

Mbi mit (RN) xac dinh, dua trén théng diép duoc nhan 13 théng tin dinh
tuyén cua nit nay, cach guri thong diép dé chi bao chuyén mach nit. Cu thé 13,

néu nut xac dinh rang ID nit dich RN 7 trong thong diép dugc nhén gidng nhu

-52-



39592

ID nuat, tic 13, nat 14 nat dich RN 7, RN 7 giri thong diép dén ntt cha RN 5 cia
RN 7 dé chi bao “RN 9 rdi khoéi RN 8 va gia nhap RN 77

Néu nit x4c dinh ring théng tin dinh tuyén ctia nit ndy bao gém chi ID nut
dich nhung khong bao gdm ID nut chuyén mach va/hoic ID nut nguén, chi bao
ring nit nay 13 nat chuyén tiép thir nhét, ching han, RN 5. RN 5 cin tiép tuc
giri “RN 9 rdi khéi RN 8 va gia nhap RN 77 d&én nit cha RN 3 cia RN 5. RN 5
c6 thé cap nhat tiép bang thong tin dinh tuyén ctia RN 5 dua trén thong diép, va
cu thé 13, bd sung thong tin “RN9->RN7”, nghia 1a budc nhay tiép theo trong
duodng truyén tir RN 5 @&én RN 9 1a RN 7.

Néu niit xac dinh ring thong tin dinh tuyén ciia niit nay bao gdbm khéng chi
ID nit dich RN 7 ma con ID nit ngudn RN 8 va ID nit chuyén mach RN 9, chi
béo rang nit nay 1a nut 18i, ching han, RN 3. RN 3 khéng can tiép tuc giri “RN
9 roi khoi RN 8 va gia nhap RN 77 dén nit cha RN 1 ciia RN 3, ma giri thong
diép dén nit con (nit con duoc két ndi véi nit 16 trong dudng truyén dit RN 9
truéce khi chuyén mach) RN 6 ciia RN 3 dé chi bao “RN 9 roi khoi”. Thong
diép “RN 9 roi khoi” ¢ thé mang ID nit chuyén mach RN 9. Ngoai ra, RN 3
cap nhat thong tin dinh tuyén ciia RN 3 dua trén “RN 9 roi khéi RN 8 va gia
nhap RN 77. Cu thé 13, RN 3 b sung thong tin dinh tuyén “RN9—>RNS5, nghia
1a budc nhay tiép theo trong dudng truyén méi tir RN 3 ¢én RN 9 14 RN 5. RN
3 x6a thong tin dinh tuyén “RN9—>RN6”, nghia 13 budc nhay tiép theo trong
dudng truyén cii tir RN 3 dén RN 9 1a RN 6. “RN9—>RN5” 1a thong tin dinh
tuyén cta dudng truyén méi dén RN 9, va “RN9—>RN6” 14 thong tin dinh
tuyén ctia dudng truyén cii dén RN 9.

Pén nay, tit ca cac nit cn bd sung théng tin dinh tuyén di cip nhat cac
tuyén. Sau d6, cdc niit cin x6a thong tin dinh tuyén cp nhat cac tuyén. RN 3
chi bao “RN 9 roi khoi” dén nit con twong tng. “Nit con twong Ung” 13 nut
con trong dudng truyén dat RN 9 trude khi chuyén mach, va c6 thé duoc xem
13 budc nhay tiép theo dén RN 9 truéc khi chuyén mach trong dudng truyén tir
RN 3 dén RN 9, ching han, RN 6.

Khi RN 6 nhén thong di€p “RNO roi khéi” duge gui bdi RN 3, RN 6 xac
dinhs liéu thong tin dinh tuyén ciia RN 6 bao gém ID nit chuyén mach RN 9
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va lidu thong tin dinh tuyén ciia RN 6 bao gdm “duoc két néi truc tiép véi RN
9”: va néu thong tin dinh tuyén cia RN 6 bao gdm ID niit chuyén mach ma
khoéng bao gdm “dugc két nbi truc tiép véi RN 97, RN 6 giri thong diép dén nut
con ctia RN 6 dé chi bao “RN 9 rdi khoéi”, ching han, &n RN 8. Mbi niit nhan
thong diép duoc giri bdi nut cha ciia nit nay xac dinh liéu thong tin dinh tuyén
clia nit nay bao gdm ID nut chuyén mach RN 9 va xac dinh liéu thong tin dinh
tuyén cla nit nay bao gdm “dugc két ndi truc tiép véi RN 9”; va néu ID nut
chuyén mach RN 9 va “duogc két ndi truc tiép voi RN 9” duoc bao gém, nut
nay giri théng diép dén nut con clia nit nay dé chi bao “RN 9 rdi khéi”; hozc
néu ID nat chuyén mach RN 9 duoc bao gdm nhung “dugc két ndi truc tiép vai
RN 9” khéng duoc bao gdm, nit nay dimg giri. Chang han, RN 6 va RN 8 ¢
thé déu cap nhat thong tin dinh tuyén dua trén thong diép duoc nhan (“RN 9 roi
khoéi”). Ching han, RN 6 xda théng tin RN9—>RNS, nghia 1a buéc nhay tiép
theo tir RN 6 dén RN 9 1a RN 8. RN 8 x6a thong tin “dugc két ndi truc tiép véi
RN 9.

Ngoai ra, mic du khéng dugc thé hién trén Fig.5, thong diép dugc giri boi
RN 3 dén RN 6 ciing c6 thé 13 “RN 9 rdi khoi RN 8”, trong d6 thong diép c6
thé mang ID RN 9 va ID RN 8. RN 6 c6 thé xac dinh liéu ID nit ngudn RN 8
trong théng diép dugc nhan cé giéng nhu ID RN 6; va néu cac ID khac nhau,
RN 6 giri thong diép dén nit con ciia RN 6 dé chi bdo “RN 9 rdi khoi RN 8”.
M&i it nhan “RN 9 rdi khoi RN 8” dugc giri boi nit cha ctia niit ndy, ching
han, RN 6 hodc RN 8, c¢6 thé xac dinh liéu ID niit nguén RN 8 giéng nhu ID
nut ndy; va néu cac ID khac nhau, nit nay giri thong diép dén nit con cua nut
nay dé chi bao “RN 9 rdi khoi RN 8”; hoic néu cac ID gidng nhau, nit nay
ding gi.

Theo mot sb phwong an thuc hién, néu nit huéng xudng khac con dugc két
ndi véi nat chuyén mach, khi nat nay chuyén mach, nit khac duoc két ndi véi
nat ndy ciing c6 thé chuyén mach. Néu niit khac cling chuyén mach khi nat nay
chuyén mach, nit nay c6 thé con giri thong tin dinh tuyén cta nut nay dén nit
dich bén canh chi béo “nit chuyén mach roi khéi nit ngudn va truy nhap nut

dich” dén nut dich. Chang han, dya vao Fig.6, RN 9 r&i khoéi RN 8 va truy nhép
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RN 7, va RN 9 giri thong diép dén RN 7 dé chi bao “RN 9 roi khoi RN 8 va gia
nhép RN 77, trong d6 théng diép cin bao gém thém théng tin dinh tuyén cia
RN 9. Chéng han, thong tin dinh myén ciia RN 9 “dugc két ndi truc tiép véi
RN 10”. Chic chén 13, cac thong diép dugc truyén gitra nut dich, nut chuyén
tiép thtr nhét, nut 161, nGt chuyén tiép thir hai, va nit ngudn ciing cin bao gdm
thong tin dinh tuyén cda nut chuyén mach. Nhu duge thé hién trén Fig.6, thong
diép duogc giri boi RN 7 dén RN 5 bao gdm théng tin dinh tuyén “duoc két ndi
truc tiép voi RN 10” ciia RN 9; thong diép duogc giri boi RN 5 dén RN 3 bao
gbm thong tin dinh tuyén “duoc két ndi truc tiép v6i RN 10” ciia RN 9; théng
diép duoc giri boi RN 3 dén RN 6 bao gbém théng tin dinh tuyén “duoc két ndi
truc tiép véi RN 10” cia RN 9; va thong diép duoc giri boi RN 6 dén RN 8 bao
gbm thong tin dinh tuyén “dugc két ndi truc tiép véi RN 10” ctia RN 9.

Mic du khoéng dugc thé hién trén Fig.6, thong diép dugc gui bd1 RN 3 dén
RN 6 ciing c6 thé 1a “RN 9 rdi khoi RN 8”, trong d6 thong diép c6 thé mang ID
RN 9 va ID RN 8. RN 6 c6 thé xac dinh liéu ID nat ngudn RN 8 trong thong
diép duoc nhan gidng nhu UD RN 6; va néu cac ID khac nhau, RN 6 giri thong
diép dén nit con cia RN 6 dé chi bao “RN 9 roi khoi RN 8”. M&i nit nhan
“RN 9 ro1 khéi RN 8” duoc giri boi nit cha ctia ntit nay, chéng han, RN 6 hoic
RN 8, c6 thé x4c dinh liéu ID nit ngudn RN 8 gidng nhu ID nit nay; va néu
cac ID khéc nhau, nit nay gui thong diép dén nut con ciia nit nay dé chi bao
“RN 9 roi khoéi RN 8”; hodc néu cac ID gidng nhau, nit ndy ding giri théng
diép chi bao “RN 9 ro1 khoéi RN 8”.

Theo mét s6 phuong 4n thuc hién, thong diép duoc giri boi nut chuyén
mach dén nut dich c6 thé khac véi vi du duoc thé hién trén Fig.5, va thong diép
c6 thé chi bao chi viéc nat chuyén mach truy nhap nit dich. Cu thé 13, théng
diép bao gém ID niit chuyén mach va ID nut dich.

Cu thé 13, dwa vao Fig.7, khi RN 9 roi khoi RN 8 va gia nhap RN 7, RN 9
guri théng diép dén nut dich RN 7 @ chi bao “RN 9 gia nhap RN 77, trong d6
thong diép c6 thé mang ID RN 9 va ID RN 7.

Mbi nat (RN) xac dinh, dua trén thong diép dugc nhén va bang thong tin
dinh tuyén ctia nut ndy, cach thirc giri théng diép dé chi bao chuyén mach nat.
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Cu thé 13, néu nut xé4c dinh rﬁng ID nut dich RN 7 trong dugc nhan thong diép
giébng nhu ID nit nay, tic 13, nit nay 13 nit dich RN 7, RN 7 giri thong diép
dén ntt cha RN 5 ctia RN 7 @ chi bao “RN 9 gia nhdp RN 7”. Theo cach khac,
chinh nut dich RN 7 biét rang nit chuyén mach truy nhap RN 7, va biét ID nut
chuyén mach RN 9 duya trén thong diép duoc nhan. Trong truong hop ndy, nat
dich RN 7 giri thong diép “RN 9 gia nhip RN 7” dén nut cha RN 5 ctia RN 7.

Néu nit x4c dinh rang théng tin dinh tuyén ctia nat nay bao gém chi ID nut
dich ma khong bao gdm ID nut chuyén mach va ID nit ngudn, chi bao rang nat
nay 14 nat chuyén tiép thir nhét, ching han, RN 5. RN 5 can tiép tuc giri “RN 9
gia nhap RN 7” dén nit cha RN 3 ciia RN 5. RN 5 ¢6 thé cap nhit tiép bang
thong tin dinh tuyén ctia RN 5 dya trén thong diép, va cu thé 13, bd sung th6ng
tin “RN9—> RN7”, nghia 12 buéc nhay tiép theo trong dudng truyén tir RN 5
#@nRN9IARN 7.

Néu nut xac dinh rang thong tin dinh tuyén cta nat ndy bao gdm khéng chi
ID nit dich RN 7 ma con ID niit chuyén mach RN 9, chi bao rang niit nay I3
nut 161, chang han, RN 3. RN 3 khong can tiép tuc giri “RN 9 gia nhap RN 77
dén nit cha RN 1 cia RN 3, ma giri théng diép dén nit con (nit con dwogc két
nbi véi nit 16i trong duong truyén dat RN 9 truée khi chuyén mach) RN 6 cua
RN 3 dé chi bao “RN 9 roi khoi”, trong d6 thong diép mang ID nut chuyén
mach RN 9. Nén luu ¥ ring, RN 3 can tim kiém thong tin dinh tuyén cia RN 3
'@ xac dinh budc nhay tiép theo tir RN 3 dén nit chuyén mach RN 9, va giri
“RN 9 10i khoi” dén budc nhay tiép theo. Chang han, thong tin dinh tuyén cia
RN 3 bao gébm "RN9—>RN6", nghia 13 buéc nhay tiép theo tir RN 3 dén nut
chuyén mach RN 9 13 RN 6. Trong truong hop nay, RN 3 gtri théng diép dén
RN 6 dé chi bao “RN 9 roi khéi”. Ngoai ra, RN 3 cap nhét thong tin dinh tuyén
ctia RN 3 duya trén thong diép. Cu thé 13, RN 3 b sung thong tin “RN9—>RN5”,
nghia 13 buéc nhay tiép theo trong dudng truyén tir RN 3 dén RN 9 13 RN 5.
RN 3 x6a théng tin “RN9->RN6”, nghia 14 budc nhay tiép theo trong dudng
truyén tir RN 3 dén RN 9 1a RN 6.

Hién nay, tit ca cic nut can bd sung thong tin dinh tuyén d3 cip nhat cac

tuyén. Sau d6 cac nit can x6a x6a thong tin dinh tuyén cap nhat cac tuyén. RN
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3 chi bao “RN 9 roi khéi” dén nit con twong g, trong d6 “nit con twong tng”
14 nit con trong dudng truyén dat RN 9 truée khi chuyén mach, va c6 thé duogc
xem 13 bu6c nhay tiép theo dén RN 9 truéc khi chuyén mach trong dudng
truyén tir RN 3 dén RN 9, ching han, RN 6.

Khi RN 6 nhan thong diép dugc gui bdi RN 3 va chi bdo “RN9 ro1 khoi”,
RN 6 x4c dinh liéu thong tin dinh tuyén cia RN 6 bao gbém ID nut chuyén
mach RN 9 va liéu thong tin dinh tuyén cia RN 6 bao gom “dugc két nbi truc
tiép v&i RN 9”; va néu ID nut chuyén mach RN 9 duoc bao gém nhung “dugc
két nbi truc tiép voi RN 9” khong dugc bao gdm, RN 6 guri thong diép dén nat
con ctia RN 6 dé chi bao “RN 9 roi kh6i”, ching han, dén RN 8. M&i mit nhan
thong diép duogc gui bdi nit cha cua nut nay, chéng han, RN 6 hoac RN 8, xac
dinh liéu thong tin dinh tuyén cta nat nay bao gém ID nit chuyén mach RN 9
va “dugc két ndi truc tiép v6i nut chuyén mach RN 9”; va néu ID nit chuyén
mach RN 9 duoc bao gdm nhung “dugc két ndi truc tiép véi nut chuyén mach
RN 9” khong dugc bao gém, niit nay giri thong diép dén nut con ciia nit nay dé
chi bao “RN9 rdi khéi”; hodc néu ID nat chuyén mach RN 9 va “dugc két ndi
true tiép voi nat chuyén mach RN 9” duge bao gdm, nat nay dimg gui thong
diép chi bao “RN9 roi khoi”. Ngoai ra, ¢ RN 6 14n RN 8 c6 thé cap nhat tiép
thong tin dinh tuyén dua trén thong diép dugce nhan (chi bao “RN 9 roi khoi?).
Ching han, RN 6 x6a thong tin RN9—>RNS, nghia 12 budc nhay tiép theo tir
RN 6 dén RN 9 12 RN 8. RN 8 x6a thong tin “dugc két ndi truc tiép véi RN 97,

Theo mét s& phuong 4n thuc hién, néu nit huéng xudng khac dugc két nbi
tiép véi nit chuyén mach, khi nat nady chuyén mach, nit khac duoc két ndi véi
nat ndy ciing c¢6 thé chuyén mach. Néu nat khac ciing chuyén mach khi nit nay
chuyén mach, nat chuyén mach c6 thé g tiép thong tin dinh tuyén cta ndt
chuyén mach dén nut dich bén canh chi bdo “nut chuyén mach roi khéi nut
ngudn va truy nhap nut dich” dén nut dich. Chéng han, tham khao phuong phép
tuong tu duoc thé hién trén Fig.6. Chi tiét khong dugc mo ta lai & day.

Dua vao cac hinh v& di kém, phin sau md ta phuong phap cdp nhat tuyén
theo phuong 4n thuc hién séng ché. Cu thé 13, cic nut cin x6a thong tin dinh

tuyén trude hét cap nhat cac tuyén. Sau khi cic mit xéa thong tin dinh tuyén,

-57-



39592

cAc nut can bd sung thong tin dinh tuyén cip nhit thong tin dinh tuyén cta né.
Chéng han, dya vao Fig.8, khi RN 9 roi khoi RN 8 va gia nhdp RN 7, RN 9 gtri
thong diép dén nut ngudn RN 8 @ chi bao “RN 9 gia nhap RN 77, trong d6
thong diép c6 thé mang ID RN 9 va ID RN 7.

- M&i nit (RN) x4c dinh, dya trén thong diép dugc nhan va bang théng tin
dinh tuyén ciia nuit ndy, cach thirc giri thong diép dé chi bao chuyén mach nt.
Cu thé 13, nit ngudn nhan biét ring nit chuyén mach chuyén mach va roi khéi
nit ngudn. Néu nat ngudn RN 8 nhan thong diép chi bao “RN 9 gia nhap RN
77, RN 8 giri thong diép dén nut cha RN 6 ciia RN 8 dé chi bao "RN 9 roi khoi
RN 8 va gia nhdp RN 7". Mot cach tuy chon, thong di€p duoc giri bdi RN 9
dén nuit ngudn RN 8 ¢6 thé con chi bao "RN 9 roi khéi RN 8 va gia nhap RN 7"
Néu niit ngudn xac dinh rang ID nat ngudén RN § trong thong di€p dugc nhan
gidng nhu ID nit ngudn, RN 8 giri thong diép dén nit cha RN 6 cia RN 8 dé
chi bao “RN 9 rdi khoi RN 8 va gia nhap RN 7”. Néu nit xac dinh ring thong
tin dinh tuyén ciia nit nay khong bao gém ID nut dich RN 7, chi béo ring nit
nay 14 nat chuyén tiép thir hai, ching han, RN 6. RN 6 cin tiép tuc giri “RN 9
roi khéi RN 8 va gia nhap RN 77 dén nut cha RN 3 cia RN 6. RN 6 ¢6 thé cap
nhét tiép bang théng tin dinh tuyén ciia RN 6 dua trén thong diép, va cu thé 13,
x6a thong tin “RN9—>RNS”, nghia 13 budc nhay tiép theo trong dudng truyén
tir RN 6 ¢én RN 9 1a RN 8.

Néu nit xac dinh ring théng tin dinh tuyén cia nat ndy bao gdm ID nut
dich RN 7, chi béo rang nut ndy 1 nut 15i, chang han RN 3. RN 3 khong cin
tiép tuc giri “RN 9 roi khoi RN 8 va gia nhap RN 77 d&n nat cha RN 1 caa RN
3, ma giri théng diép dén nut con (nat con duge két ndi véi nut 161 trong dudng
truyén trong d6 dt RN 9 sau khi chuyén mach) RN 5 ciia RN 3 dé chi béo “RN
9 gia nhap RN 7”. Théng diép c6 thé mang ID RN 9 va ID RN 7. RN 3 cép
nhit thong tin dinh tuyén ctia RN 3 dya trén “RN 9 roi khoi RN 8 va gia nhap
RN 7. Cu thé 13, RN 3 thém théng tin “RN9—>RN5”, nghia 13 budc nhay tiép
theo trong dudng truyén tir RN 3 d&n RN 9 13 RN 5. RN 3 x6a thong tin
“RN9->RN6”, nghia 12 budc nhay tiép theo trong dudng truyén tir RN 3 dén
RN 9 IaRN 6.
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Dén nay, tat ca cac nit cAn x6a thong tin dinh tuyén di cdp nhat cac tuyén.
Sau d6 cac nit cAn thém thong tin dinh tuyén cép nhét cac tuyén. RN 3 chi bao
“RN 9 gia nhép RN 7” vao nut con tuong tng. “Nut con tuong tng” 1a nit con
trong dudng truyén dat RN 9 sau khi chuyén mach, va c6 thé dugc xem 13 buée
nhay tiép theo &én RN 9 sau khi chuyén mach trong duong truyén tir RN 3 dén
RN 9, chéng han, RN 5.

Khi RN 5 nhén théng di€p dugc giri bdi RN 3 va chi bao “RN 9 gia nhép
RN 77, RN 5 x4c dinh liéu ID niit dich RN 7 trong thong diép duoc nhéan gidng
nhu ID RN 5; va néu cac ID khac nhau, RN 5 giri thong diép dén nut con cua
RN 5 d chi bao “RN 9 gia nhap RN 7”, chang han, dén RN 7. Mdi niit (ching
han, RN 5 hoac RN 7) nhan théhg diép dugc gtri boi nut cha ciia nt nay xac
dinh liéu ID nut dich RN 7 trong thong diép giéng nhu ID niit nay; va néu cac
ID khac nhau, niit nay giri thong diép dén nut con ciia niit nay dé chi bao “RN 9
gia nhap RN 7”; hodc néu cac ID giéng nhau, nit ndy dimg giri. RN 5 va RN 7
c6 thé déu cap nhat thong tin dinh tuyén dua trén thong di¢p dugc nhan (“RN 9
gia nhap RN 7”). Ching han, RN 5 thém thong tin RN9—RN?7, nghia 13 budc
nhay tiép theo tir RN 5 dén RN 9 13 RN 7. RN 7 thém théng tin “dugc két nbi
truc tiép v6i RN 97

Theo mét s6 phuong an thuc hién, néu nit hudng xubng khac con duoc két
ndi véi nit chuyén mach, khi nit nay chuyén mach, nut khac duoc két nbi véi
nat ndy ciing c6 thé chuyén mach. Néu nat khéc ciing chuyén mach khi nit nay
chuyén mach, nat chuyén mach cé thé con gui thong tin dinh tuyén cta nat
chuyén mach dén nut dich bén canh chi bao “nut chuyén mach truy nhép nut
dich” dén ntit ngudn. Chang han, dua vao Fig.9, RN 9 roi khéi RN 8 va truy
nhap RN 7, va RN 9 gtri thong diép dén RN 8 dé chi bao “RN 9 roi khoi RN 8
va gia nhap RN 77, trong d6 thong diép cin bao gdm thém thong tin dinh tuyén
cia RN 9. Chang han, thong tin dinh tuyén ctia RN 9 “duoc két nbi truc tiép
v6i RN 10”. Chic chén 13, cac théng diép dugc truyén giita nat dich, nit
chuyén tiép thtr nhat, nat 16, nt chuyén tiép thir hai, va nat ngudn ciing cin
bao gdm théng tin dinh tuyén cua nit chuyén mach RN 9. Nhu duoc thé hién
trén Fig.9, thong diép dugc gii béi RN 8 dén RN 6 bao gbém thong tin dinh
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tuyén “dugc két nbi truc tiép voi RN 10” ciia RN 9; thong diép dugc giri boi
RN 6 d&én RN 3 bao gdm théng tin dinh tuyén “dugc két ndi truc tiép véi RN
10” ciia RN 9; thong diép dugc giri bdi RN 3 dén RN 5 bao gdm théng tin dinh
tuyén “dugc két néi truc tiép véi RN 10” ciia RN 9; va thong diép duoc gt bsi
RN 5 dén RN 7 bao gdm thong tin dinh tuyén “dugc két néi truc tiép véi RN
10” cua RN 9.

Theo mdt sb phuong 4n thuc hién, thong diép dugc giri béi nut chuyén
mach RN 9 dén nit ngudn RN 8 ¢6 thé khac vdi vi du dugc thé hién trén Fig.8,
va thong diép c6 thé riéng chi bao ring nut chuyén mach truy nhép nut dich. Cu
thé 13, dua vao Fig.10, khi RN 9 roi khoi RN 8 va gia nhap RN 7, RN 9 gfri
“RN 9 gia nhip RN 7” dén nit ngudn RN 8. Thong diép c6 thé mang ID RN 9
valD RN 7.

M&i niit (RN) xac dinh, dua trén théng diép dugc nhan va bang thong tin
dinh tuyén ctia nat ndy, cach thire gii thong diép dé chi bao chuyén mach nit.
Cu thé 13, nit ngudn biét ring nut chuyén mach chuyén mach va roi khoi nit
ngudn. Néu nat ngudn RN 8 nhén thong diép chi bao “RN 9 gia nhip RN 77,
RN 8 giri thong diép dén nit cha RN 6 ciia RN 8 dé chi bo “RN 9 gia nhap
RN 7”.

Néu nit x4c dinh ring thong tin dinh‘tuyén ctia nit nay khong bao gdm ID
* nut dich RN 7, chi béo rang nit ndy 12 nit chuyén tiép thtr hai, chiang han, RN
6. RN 6 can tiép tuc giri “RN 9 gia nhap RN 7” dén nit cha RN 3 ciia RN 6.
RN 6 c6 thé cap nhat tiép bang thong tin dinh tuyén ctia RN 6 dua trén thong
diép, va cu thé 13, x6a théng tin “RN9—> RN 8”, nghia 1a budc nhay tiép theo
trong dudng truyén tir RN 6 dén RN 9 13 RN 8.

Néu nuit x4c dinh ring thong tin dinh tuyén ciia nit nay bao gdm ID nut
dich RN 7, chi bao rang nit nay 1a nat 15i, ching han RN 3. RN 3 khéng can
tiép tuc giri “RN 9 gia nhap RN 7” dén nit cha RN 1 ctia RN 3, ma gui thong
diép dén nit con (nut con duge két ndi véi nat 161 RN 3 trong duong truyén dat
RN 9 sau khi chuyén mach) RN 5 ciia RN 3 @& chi bao “RN 9 gia nhap RN 7”.
RN 3 cép nhét thong tin dinh tuyén cua RN 3 duva trén thong diép. Cu thé 13,
RN 3 thém théng tin “RN9->RNS5”, nghia 13 buéc nhay tiép theo trong dudng
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truyén tir RN 3 dén RN 9 13 RN 5. RN 3 x6a thong tin “RN9—>RN6”, nghia 12
budc nhay tiép theo trong dudng truyén tir RN 3 dén RN 9 14 RN 6.

Hién tai, tit ca cic it cAn x6a thong tin dinh tuyén da cép nhat cac tuyén.
Sau d6 cac mit cin bd sung théng tin dinh tuyén cip nhat cac tuyén. RN 3 chi
b4o “RN 9 gia nhap RN 7” dén nut con twong tmg. “Nut con twong (mg” 13 niit
con trong dudng truyén dat RN 9 sau khi chuyén mach, va cé thé dugc xem 1a
budc nhay tiép theo dén RN 9 sau khi chuyén mach trong dudng truyén tir RN
3 dén RN 9, ching han, RN 5.

Khi RN 5 nhén thong diép dugc gii boi RN 3 va chi bdo “RN 9 gia nhép
RN 77, RN 5 xéac dinh li¢u D nat dich RN 7 trong thong diép duqc nhén cé
gidng nhu ID RN 5; va néu cac ID khéac nhau, RN 5 gtri thong diép dén nit con
ctia RN 5 dé chi bao “RN 9 gia nhap RN 7, ching han, dén RN 7. M&i nut
(ching han, RN 5 hoic RN 7) nhan thong diép duge giri béi niit cha cia nit
nay xac dinh liéu ID nut dich RN 7 ¢6 giéng nhu ID nit ndy; va néu cac ID
khéc nhau, nit nay guri thong diép dén nut con ciia nit nay dé chi bao “RN 9
gia nhap RN 7”; hoic néu cac ID giéng nhau, niit nay dirng gii. RN 5 va RN 7
c6 thé déu cap nhét thong tin dinh tuyén cla minh dya trén thong diép dugc
nhan (“RN 9 gia nhap RN 7). Chéng han, RN 5 thém théng tin RN9—>RN7,
nghia 12 budc nhay tiép theo tir RN 5 &&n RN 9 14 RN 7. RN 7 thém théng tin
“dugc két ndi truc tiép véi RN 97, ‘

Mic du khong duoc thé hién trén Fig.8 dén Fig.10, thong diép dugc giri boi
nat chuyén mach RN 9 dén nit ngudn RN 8 ciing c6 thé 13 “RN 9 roi khoi, va
RN 9 truy nhap RN 77, va théng diép c6 thé mang ID RN 9 va ID RN 7. RN 8
¢6 thé x4c dinh liéu thong tin dinh tuyén ciia RN 8 bao gém ID niit dich RN 7;
va néu thong tin dinh tuyén cia RN 8 khong bao gom ID niit dich RN 7, RN 8
giri théng diép dén nit cha RN 6 ciia RN 8 @ chi bao “RN 9 r&i khoi, va RN 9
truy nhap RN 7”. RN 6 c6 thé x4c dinh liéu thong tin dinh tuyén cua RN 6 bao
gdm ID nit dich RN 7; va néu théng tin dinh tuyén ctia RN 6 khong bao gbm
ID nat dich RN 7, RN 8 gui thong diép dén nit cha RN 3 ctia RN 8 @ chi bao
“RN 9 rdi khéi, va RN 9 truy nhap RN 7”. Néu RN 3 x4c dinh ring thong tin
dinh tuyén ctia RN 3 bao gdbm ID RN 7, RN 3 giri théng diép “RN 9 truy nhap
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RN 7” dén nat con RN 5 ctia RN 3, trong d6 thong diép c6 thé mang ID RN 9
va ID RN 7. RN 5 nhén théng diép duoc giri bdi RN 3, va néu xac dinh rang ID
RN 5 khéc véi ID nat dich RN 7, giri théng diép dén nat con RN 7 ctia RN 5 dé
chi bdo “RN 9 truy nhdp RN 7”. RN 7 nhén théng di€p duogc giri béi RN 5, va
néu xac dinh ring ID RN 7 giéng nhu ID nit dich RN 7, dimg giri thong diép
chi bao “RN 9 truy nhap RN 7”.

Theo mot sb phuong 4n thuc hién, néu nat huéng Xuéng khéc con duoc két
nbi v6i nut chuyén mach, khi nit ndy chuyén mach, nit khac duoc két néi voi
nut nay ciing c6 thé chuyén mach. Néu nat khac ciing chuyén mach khi nit nay
chuyén mach, nat chuyén mach co thé con g thong tin dinh tuyén cta nat
chuyén mach dén nat dich bén canh clﬁ bao “nuat chuyén mach truy nhdp nuat
dich” dn ndt ngudn. Ching han, tham khio phuong phap tuong tu dugc thé
hién trén Fig.9. Chi tiét khong duoc mb ta lai & day.

Phin néu trén chii yéu mé ta cac giai phap theo cic phuong 4n thuc hién
sang ché tir khia canh tuong tac giita cac nut. Co thé hiéu réng, thiét bi cap nhat
tuyén bao gbm chu trac phin cung va/hoic mddun phin mém twong Gmg dé
thue hién mdi chire nang, dé thuc hién chirc ning néu trén. Nguoi c6 hiéu biét
trung binh trong linh vuc nén d& nhén thiy rang cac budc thuat to4n trong cac
vi du duoc md ta duya vao cac phuong an thuc hién dugce boc 10 trong ban mo ta
¢6 thé duge thuc hién & dang phén cing hoic t6 hop clia phan cimg va phan
mém may tinh theo sing ché. Liéu chic ning c6 duoc thuc hién bing phin
ctrng hoic theo cach thirc diéu khién phan ctng bing phin mém may tinh tiy
thudc vao tmg dung cu thé va rang budc thiét ké ciia giai phap k¥ thuat. Nguoi
c¢6 hiéu biét trung binh trong linh vuc cé thé st dung cac phuong phap khéac
nhau dé thuc hién cac chuc ndng dugc md ta cho mbi ung dung cu thé, ma
khong nén xem rang viéc trién khai vugt qua pham vi sang ché.

Theo c4c phuong an thuc hién sang ché, viéc phan chia modun chiic ning
c6 thé duge thuc hién trén thiét bi mang dua trén cac vi du néu trén trong
phuong phap. Chéng han, cic mddun chirc ning khac nhau c6 thé dugc phan
chia dua trén cic chirc nang tuong ung khac nhau, hodc hai hoac nhiéu chuc

ning c¢6 thé duoc tich hop vao mot mddun xir Iy. Mbdun tich hop cé thé duoc
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thuc hién & dang phz“m cing, hodc co thé duoc thuc hién & dang modun chuc
nang ctia phin mém. Nén luu ¥ rang viéc phan chia modun theo cac phuong an
thurc hién sang ché 13 vi du va chi 12 phan chia chirc ning 16gic. Trong khi trién
khai thue, ¢6 thé ¢ cach phan chia khéc.

Khi cdc modun chiic ndng khac nhau dugc phan chia dua trén cac chic
ning twong tng khac nhau, phuong 4n thuc hién sang ché d& xuit thiét bi
truyén théng. Thiét b truyén thong c6 thé 14 nit thtr nhit, nut thi hai, hodc nat
thtr ba dugc stir dung theo phuong an thuc hién. Khi cac mdédun chirc nang khac
nhau dugc phén chia dua trén cac chire nang tuong g khac nhau, Fig.11 1a so
d6 chu trac kha thi cia thiét bj truyén thong. Nhu duoc thé hién trén F ig.11,
thiét bi mang bao gém khéi nhan 1101, khéi cap nhat 1102, va khéi gui 1103.

Khéi nhan 1101 duoc tao cdu hinh @ hd tro thiét bi mang khi thuc hién
budce 401 theo phuong 4n thuc hién néu trén, va/hodc dugc st dung trong cac
qua trinh khéc ctia cong nghé dugce mé ta theo sang ché.

Khdi cap nhét 1102 duoc tao cu hinh dé hd tro thiét bi mang khi thuc hién
bude 402 theo phuong 4n thuc hién néu trén, va/hodc dugc sit dung trong cac
qué trinh khéc ctia cong nghé dugce mo ta theo sang ché.

Khdi gui 1103 dugc tao cu hinh dé hd tro thiét bi mang khi giri thong diép
dén nat khac. Chéng han, khi thiét bi mang dugc st dung lam nut tha nhét,
khdi giri 1103 duge tao chu hinh dé hd tro nut thir nhét khi guri thong diép thu
hai dén nat thit ba, vi/hodc duge st dung trong cac qua trinh khéac cua cong
nghé dugc md ta theo sang ché.

Nén luu ¥ ring tit ca ndi dung lién quan cia cac budc theo cac phuong an
thuc hién phuong phap cé thé dugce néu trong cic phin mo ta cua cac chirc
ning ciia cac mddun chirc ning twong tmg, va chi tiét khong duoc mé ta lai &
day.

Ching han, khi khéi tich hop duoc st dung, so dd chu tric cta thiét bi
mang theo phwrong 4n thuc hién sang ché dugc thé hién trén Fig.12. Trén Fig.12,
thiét bi mang bao gdm modun xir Iy 1201 va modun truyén thong 1202. Médun
xtr Iy 1201 dugc tao cdu hinh @ diéu khién va quéan ly cac hoat dong cua thiét
bi mang, chéng han, thuc hién bude duge thuc hién boi khdi cap nhat 1102,
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va/hodc duoc tao ciu hinh dé thuc hién cac qué trinh khac cda cong nghé dugc
mod ta trong ban mé ta. Mddun truyén thong 1202 dugc tao cdu hinh dé hd tro
thiét bi mang khi trong tac véi cac thiét bi khac, ching han, thuc hién cic bude
dugc thuc hién béi khéi nhan 1101 va khdi giri 1103. Nhu dugc thé hién trén
Fig.12, thiét bj mang c6 thé con bao gdm modun hwu trir 1203, trong d6 médun
luu trir 1203 duoc tao cdu hinh dé luu trit ma chuong trinh va dir li€u cia thiét
bi mang.

Khi mbdun xir Iy 1201 12 bd xir 1y, va mbédun truyén théng 1202 1 bd thu
phat, va médun Iuu trir 1203 13 bd nhd, thiét bi mang c6 thé 1a thiét bi mang
duoc thé hién trén Fig.3. Néu bd thu phat 13 bo nhan va bd truyén, bd nhan thuc
hién cac budc dugc thuc hién béng khéi nhan 1101, va bd truyén thuc hién cac
buée duge thuc hién bang khéi giri 1103.

Céc phuong 4n thuc hién sang ché duoc ap dung cho hé théng truyén thong
5G hoic c4c hé théng khac xudt hién trong twong lai. Phin sau giai thich va mo
ta mot sb thuat ngir theo sang ché dé ngudi c6 hiéu biét trung binh trong linh
vuc d& hiéu. Nén Iuu ¥ ring, khi cac giai phap theo cic phuong 4n thuc hién
sang ché duoc 4p dung cho hé théng 5G hoidc cac hé théng con lai ¢ thé xuit
hién trong tuong lai, tén cta thiét bi mang va UE c6 thé thay déi, nhung khong
anh hudng dén viéc thuc hién cac giai phap theo cic phuong 4n thuc hién sang
ché.

(1) Thiét bj ngudi dung (User Equipment, UE), ciing duoc goi 1a ngudi
dung hoic UE, 14 thiét bi cAp két ndi thoai va/hodc dir liéu cho ngudi ding,
ching han, thiét bi cAm tay hodc thiét bi trong xe cé chirc nang két ndi khéng
day. UE thong thudng, ching han, bao gbm dién thoai di dong, may tinh bang,
may tinh notebook, may tinh cAm tay (palmtop), thiét bi Internet di dong
(mobile Internet device, MID), hoic thiét bi deo dugc. Thiét bi deo duoc,
ching han, bao gdm ddng hd thong minh, bang théng minh, hoic miy dém
buée.

(2) Thiét bi mang, ciing dugc goi 14 thiét bi mang truy nhép v6 tuyén (Radio
Access Network, RAN), 13 thiét bi két néi UE véi mang khong day. Thiét bi

mang bao gom cac thiét bi mang & cac chuan truyén thong khac nhau, chang
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han, bao gdbm ma khéng bi giéi han & tram co s, NodeB tién héa (evolved
NodeB, eNB), bo diéu khién mang v6 tuyén (radio network controller, RNC),
nit B (NodeB, NB), bo diéu khién tram co s& (Base Station Controller, BSC),
tram thu phat co s& (Base Transceiver Station, BTS), thiét bi mang tai nha
(ching han, eNB thudng tri, hodc NB thudong tra, HNB), hoic khéi bang co s&
(BaseBand Unit, BBU). Ngoai ra, thiét bi mang bao gom cac thiét bi mang &
cac chudn tdn sé khac nhau, ching han, bao gdm ma khéng bi giéi han & thiét
bi mang tan sd thép hoic thiét bi mang tn sd cao.

Theo giai phap k¥ thuat da biét, UE théng bao, bang cach st dung bao co
trang thai by dém (Buffer Status Reporting, BSR), thiét bi mang (chéng han,
tram co s6) c6 luong dit liéu cin dugc giri trong bd dém lién két 1én (uplink,
UL) cua UE, sao cho thiét bi mang xac dinh sb luong tai nguyén UE can dugc
phan phbi dén UE. Khi UE kich hoat BSR thong thuong (Regular BSR), va
hién tai khong cé se:m_ tai nguyén UL, UE kich hoat yéu cau 1ap lich (Scheduling
Request, SR) dé thong bao thiét bi mang ré‘mg UE ¢6 dit liéu can duge gui.
Thiét bi mang phan phéi dén UE tai nguyén UL ma it nhit da dé giri BSR, va
UE gtri BSR dén thiét bi mang bang cach sir dung tai nguyén UL. Véi diéu
kién huy bd SR, khi mdt trong hai diéu kién sau dugc théa man, SR & trang thai
chd xir Iy (pending) bi hity bo: didu kién 1: khéi dit liéu giao thuc diéu khién
(Protocol Data Unit, PDU) truy nhdp phuong tién (Medium Access Control,
MAC) di duoc lap ghép va bao gdm BSR, va BSR bao gbm trang thai bd dém
dén su kién cubi cing ma kich hoat BSR; va diéu kién 2: PDU MAC can duoc
truyén bao gdm tit ca dit lidu chd xir 1y ¢ sin dé truyén. Dya vao didu kién
hiy bé BSR, khi mot trong hai didu kién sau duoc théa min, BSR duoc kich
hoat c6 thé bi hiy bé: diéu kién 1: khi PDU MAC can duoc truyén di dugc lip
ghép va bao gf”)m BSR, BSR duogc kich hoat bi hiy bd; va diéu kién 2: khi PDU
MAC can dugc truyén bao gdm tit ca dir liéu chd xtr 1y ¢6 sén dé truyén ma
khong dii dé chira thém phén tir didu khién (Control Element, CE) MAC BSR
cong véi tidu dé cua n6, BSR dugce kich hoat c6 thé bi hay bo.

Trong hé thdng NR 5G, khi UE nhén, trén tai nguyén kénh diéu khién lién
két xubng vét 1y (Physical Downlink Control Channel, PDCCH), thong tin l4p
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lich lién két xudng (Downlink Control Information, DCI) dugc giri bdi thiét bi
mang, théng tin 14p lich lién két xudng chi bao cp quyén lién két 1én (UL
grant), va ciing chi bao thoi gian ma sau dé cip quyén UL dugc chi bao c6 thé
dugc sir dung @8 giri dir liéu UL, bat dau tir viéc nhan hién tai thong tin 14p lich
lién két xubng. Ching han, néu DCI chi bao gia tri K, chi béo rang cip quyén
UL duoc chi béo c6 thé duoc st dung dé gt dir liéu UL sau thoi gian K sau khi
DCI dugc nhan. Dir liéu UL duoc giri trén tai nguyén kénh chia sé UL vét ly
(Physical Uplink Shared Channel, PUSCH). Sau khi nhén théng tin 13p lich lién
két xudng, UE c6 thé bt diu thuc hién ldp ghép, tic 13, lip ghép PDU MAC.
Ngoai ra, viéc 1ap ghép duoc hoan thanh truée khi cip quyén lién két Ién t6i,
sao cho PDU MAC dugc lip ghép dugc giri thanh cong bang cach str dung cép
quyén UL duoc chi bao. UE c6 thé thuc hién 1ip ghép & thoi gian bat ky trong
thoi gian K. biéu nay phu thugc vao viéc trién khai ctia UE. Khi UE hoan
thanh ldp ghép PDU MAC, c6 kha ning 13 thoi gian st dung cip quyén lién két
1én van chua t6i, tuc 13, thoi gian khi tai nguyén PUSCH xuét hién van chua t6i.
Trong trudng hop nay, PDU MAC duoc lap ghép c6 thé dugc glii bang cép
quyén UL duogc chi béo sau chu ky thoi gian. Chang han, sau khi PDU MAC
duoc lip ghép, PDU MAC c6 thé dugc gt bang céch sir dung cdp quyén UL
dugc chi bao sau thoi gian R. Cu thé 13, trong thoi gian R, do SR di bi hiy b,
tham chi néu tai nguyén kénh diéu khién UL vt 1y (Physical Uplink Control
Channel, PUCCH) ma SR c6 thé dugc giri trén d6 xuét hién, SR khong thé
duoc gui, do vay tram co s co thé biét, chi khi MAC PDU duogc gui sau thoi
gian R, réng UE c6 dir liéu dugc dém can dugc gui. Cu thé 13, tram co sé
khong thé biét, dua trén SR sém hon, réng UE ¢6 dit liéu duogc dém can duge
gui. Két qua 13, viéc 14p lich dit liéu UL ctia UE sém hon béi tram co sé co thé
bi anh huodng, va do tré cia dit liéu UL cta UE bi budc tang.

Fig.13 14 so dd cua kich ban g dung theo phwong 4n thuc hién sang ché.
Kién trac mang dwoc thé hién trén Fig.13 chi yéu bao gdm thiét bi mang 1301
va UE 1302. UE 1302 ¢6 thé truyén thong véi thiét bi mang 1301. Dit lidu
duoc giri boi UE 1302 dén thiét bi mang 1301 1a dit liu UL. Dt liéu duge gl
béi thiét bi mang 1301 dén UE 1302 14 dir liéu DL. Tai nguyén UL (chéng han,
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tai nguyén thoi gian — tin sd) duoc st dung béi UE 1302 dé guri dir liéu UL
duoc tao cAu hinh béi thiét bi mang 1301 qua 14p lich tinh, l4p lich ban tinh, 1ap
lich dong, hodc tuong tu. Theo phuong an thuc hién, UE 1302 thong béo, béng
BSR, thiét bi mang 1301 (chéng han tram co sé) c6 lugng dir liéu UL ma UE
1302 can giri, sao cho thiét bi mang 1301 xé4c dinh s lugng tai nguyén UL cin
dugc phan phéi dén UE 1302. Truée khi giri BSR, UE 1302 c6 thé da giri SR
dén thiét bi mang 1301 dé théng bao thiét bi mang 1301 ring UE 1302 c6 dir
lidu can giri, sao cho thiét bi mang 1301 phan phdi tai nguyén UL ma it nhit du
dé gri BSR. UE 1302 st dung tai nguyén UL dé giri BSR dén thiét bi mang
1301.

Fig.14 1a luu dd cia phuong phap hiy bé yéu ciu 1ap lich theo phuong 4n
thue hién sang ché. Phuong phép bao gdbm nhung khéng bi gidi han & cac budc
sau.

Budc 1401: Thiét bi xac dinh ring SR thir nhit duoc kich hoat.

Cu thé 13, thiét bi c6 thé 12 thiét bi diu cudi. Khi diéu kién kich hoat dé kich
hoat SR dugc thda mén, SR duoc kich hoat. “Thiét bi xac dinh réng SR thir
nhat duoc kich hoat” c6 thé dugc hiéu nhu 13 “thiét bi nhén biét ring SR thir
nhat duoc kich hoat ton tai”. Trong trudng hop nay, SR thir nhit 1a SR dang
cho xir 1y, hodc c6 thé hidu rang SR thir nhit 1a SR duoc kich hoat va khong bi
hiy bo.

Budc 1402: Khi PDU MAC duoc giri, va PDU MAC bao gém BSR thir
nhét, thiét bi hiiy bé SR thir nhét.

Cu thé 13, khi thiét bj nhan tai nguyén UL dugc phan phdi bang thiét bi
mang, thiét bi 1dp ghép dir liéu can dwoc truyén thanh PDU MAC, va PDU
MAC c¢6 thé bao gdm BSR. Khi PDU MAC duoc lip ghép duogc giri, va PDU
MAC bao gdm BSR thir nhit, xem xét ring diéu kién huy bé SR thir nhit duoc
thoa min. Trong truong hop nay, thiét bi hiy bo SR thir nhét chd xir Iy. BSR
thir nhit bao gdm trang thai bd dém thtr nhit, trong d6 trang thai bd dém thi
nhét 13 trang thai bd dém dén su kién cubi cung ma kich hoat BSR. Chéng han,
truéc khi PDU MAC duogc gtri, su kién 1 kich hoat BSR & thoi gian 1, tuong
ung véi trang thai by dém 1; sau thoi gian 1 va trude khi PDU MAC duogc gui,
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su kién 2 kich hoat BSR & thoi gian 2, tuong Ung véi trang thai bd dém 2; va
trude khi PDU MAC duogc gtri va sau su kién 2, khéng ¢6 su ki€n mai nao kich
hoat BSR. Trong trudng hop nay, trang thai bd dém thtr nhit ¢ thé duge xem
nhu 13 trang thai by dém tuong tmg véi su kién cubi cling 2 & thoi gian 2, tic 13,
trang thai b dém thtr nhét c6 thé dugc xem 13 trang thai bo dém 2.

Nén lvu ¥ ring, sb lwong SR thir nhit c6 thé 1a mot hoic nhiéu. “Thiét bi
hiy bo SR thir nhit” c6 thé duoc hidu nhu 1a “thiét bi hiiy bo tit ca cac SR thir
nhat”. “PDU MAC dugc giri” ¢6 thé duoc xem 13 “it nhat mét PDU MAC dugc
gri”. “PDU MAC bao gdm BSR thir nhat” c6 thé dugce xem 14 “PDU MAC bao
gdm it nhit mot BSR thtr nhat”. Didu nay khong bi gidi han theo sang ché.
“PDU MAC duoge giri” c6 thé 13 viéc PDU MAC bét dau duge giri, hodc 6 thé
l1a viéc PDU MAC da duogc gui. biéu nay khong bi giéi han theo sang ché.

Theo mot sb phuong éan thuc hién, trang thai by dém th nhét 1a trang thai
bd dém dén sur kién cudi cing ma kich hoat BSR truéc khi 1dp ghép PDU MAC.
Cu thé 13, khi PDU MAC duoc lip ghép dugc giri, va PDU MAC bao gdm
BSR thir nhit, trong d6 BSR thir nhét bao gbm trang thai bd dém thtr nhit, va
trang thai bd dém thir nht 13 trang thai bd dém dén su kién cudi ciing ma kich
hoat BSR trudc khi lip ghép PDU MAC, xem xét rang diéu kién hity bo SR thir
nhit duoc théa man. Trong trudng hop nay, thiét bi hity bé SR thir nhit cho xir
1y. Chang han, truéc khi PDU MAC duoc 1ap ghép, su kién 1 kich hoat BSR &
thoi gian 1, twong Umg vai trang thai bd dém 1; sau thoi gian 1 va trude khi
PDU MAC duogc guri, su kién 2 kich hoat BSR & thoi gian 2, tuong Gng véi
trang thai by dém 2; va sau khi PDU MAC dugc lép ghép va truge khi PDU
MAC duogc gui, su kién 3 kich hoat BSR & thoi gian 3, twong g véi trang thai
bd dém 3. Trong truomg hop ndy, trang thai bd dém thir nhét ¢ thé duoc xem 1a
trang thai bo dém tuong umg véi su kién cudi cing 2 & thoi gian 2 truée khi
PDU MAC dugc lip ghép, tic 13, trang thai bd dém thir nhédt c6 thé dugc xem
la trang thai bd dém 2. Mot cach tuy chon, trang thai b dém thur nhét 13 trang
thai bo dém dén su kién ma kich hoat BSR thr nhat.

Theo mot sd phuong an thuc hién, ngoai ra, SR thtr nhét 12 SR dugc kich
hoat tru6e khi 1dp ghép PDU MAC. Chéng han, trude khi PDU MAC dugce lap
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ghép, SR 1 dugc kich hoat; va sau khi PDU MAC dugc lip ghép va truée khi
PDU MAC duoc gtri, SR 2 duoc kich hoat. Trong truong hop nay, SR thir nhit
c6 thé duoc xem 13 SR duoc kich hoat trude khi ldp ghép PDU MAC, tic 13,
SR 1. Mbt cach tiry chon, SR thir nhét 13 SR duoc kich hoat bing BSR thir hai,
trong d6 PDU MAC bao gdm trang thai bd dém ton tai khi c6 su kién kich hoat
BSR thir hai. Néu BSR duoc kich hoat hoac SR hién dang tdn tai, PDU MAC
dugc lip ghép dé bao gdm BSR, va BSR bao gdm trang thai bo dém méi nhét &
thoi gian 14p ghép hién tai, tirc 13, trang thai bd dém dén su kién cudi cing ma
kich hoat BSR trudc khi lip ghép PDU MAC, tirc 13, trang thai bo dém ton tai
khi c6 su kién kich hoat BSR thtr hai. Do vay, c6 thé xem réng BSR th hai 1a
BSR duogc kich »hoat trudc khi lép ghép PDU MAC; SR tht nhét 12 SR duoc
kich hoat béng BSR th{ hai; va ¢ thé xem réng SR thir nhat 13 SR duoc kich
hoat trudc khi 1ip ghép PDU MAC. Nén luu ¥ ring, s6 lugng SR thir nhét c6
thé 12 mot hodc nhiéu. Cu thé 13, tit ca cac SR dugc kich hoat trude khi lap
ghép PDU MAC 14 c4c SR thi nhit. “Thiét bi hiiy bo SR thir nhit” c6 thé duoc
hiéu nhu 13 “thiét bi hiy bo tit ca cac SR thit nhat”.

| Theo mét sd phuong an thuc hién, BSR th nhét khoéng bao gém trang thai
bd dém thtr nhét, trong d6 trang thai bd dém thir nhat 13 trang thai bo dém dén
su kién cubi cung ma kich hoat BSR. Ciing c6 thé hiéu rang, BSR th nhit bao
gbm trang thai bd dém th hai, trong d6 trang thai bo dém thir hai khong phai
la trang thai bo dém dén sy kién cudi cung ma kich hoat BSR.

Cu thé 13, ngoai ra, SR thir nhit 1a SR duoc kich hoat truéc khi 1ip ghép
PDU MAC. Ching han, truéc khi PDU MAC dugc lap ghép, SR 1 dugc kich
hoat; va sau khi PDU MAC duoc lip ghép va truée khi PDU MAC duoc giri,
SR 2 dugc kich hoat. Trong trudng hop nay, SR thir nhit c6 thé duoc xem I3
SR dugc kich hoat trude khi 1ap ghép PDU MAC, tic 13, SR 1. Mot cach tiy
chon, SR thir nht 13 SR dugc kich hoat bing BSR thit hai, trong &6 PDU MAC
bao gdm trang thai bd dém ton tai khi c6 su kién kich hoat BSR th hai. Néu
BSR duogc kich hoat hodc SR dang tdn tai, PDU MAC dugc lép ghép dé bao
gdm BSR, va BSR bao gdm trang thai bd dém méi nhit & thoi gian ldp ghép

hién tai, toc 1a, trang thai bd dém dén su kién cubi cing ma kich hoat BSR
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trude khi lap ghép PDU MAC, tc 13, trang thai bd dém ton tai khi ¢6 su kién
kich hoat BSR thir hai. Do vay, c6 thé xem rang BSR thi hai 1a BSR duoc kich
hoat truée khi 1dp ghép PDU MAC; SR thir nhat 1a SR dugc kich hoat bing
BSR thtr hai; va c6 thé xem réng SR thir nhét 12 SR duoc kich hoat trude khi
lip ghép PDU MAC. Nén luu ¥ rang, s lugng SR thir nhét c6 thé 13 mot hodc
nhiéu. Cu thé 13, tit ca cac SR dugc kich hoat trude khi lip ghép PDU MAC 1a
cac SR thir nhat. “Thiét bi hiy b SR thir nhit” c6 thé duoc hiéu nhu 13 “thiét
bi hiy b tt ca cac SR thir nhat”.

Theo mot sb phuong é&n thuc hién, thiét bi c6 thé con dirng bd dinh thoi
chin SR ciia SR thir nhét. M&i SR ¢6 thé twong tmg v6i cau hinh SR, va mdi
chu hinh SR duoc lién két véi bo dinh thoi chin SR. Do vay, khi SR tuong tng
v6i cdu hinh SR bi hity bo, tirc 13, khong SR nao twong tmg v6i cAu hinh SR
duoc kich hoat, bo dinh thdi chin SR ciia SR can duoc dimg. Do vay, khi thiét
bi hity bé SR thir nhét, thiét bi con cin dimg b dinh thdi chin SR cua SR tha
nhit. Nén luu ¥ rang, sb lugng SR thir nhit c6 thé 13 mdt hodc nhidu. Cac SR
c6 thé twong Ung v&i mot hodc nhiéu ciu hinh SR. “Thiét bj hay bé SR thi
nhit” ¢6 thé duoc hidu nhu 12 “thiét bi huy bo tit ca cac SR thir nhat”. Ding
bd dinh thoi chin SR cta SR thtr nhat c6 thé duoc hiéu nhu 13 dirng bd dinh
thoi chin SR ciia mdi SR thir nhit. Néu cac SR twong tmg v6i mot cdu hinh SR,
dirng bo dinh thoi chian SR twong tmg. Néu cac SR tuong tng v6i cac ciu hinh
SR, c4c b dinh thoi chdn SR twong tng véi cac SR bi chan.

Fig.15 1a luu d6 ciia phuong phap hay bé BSR theo phuong 4n thuc hién
sang ché. Phuong phap bao gdm nhung khéng bi gi6i han ¢ cac budce sau.

Budce 1501: Thiét bi x4c dinh rang BSR thir nhat duge kich hoat.

Cu thé 1, thiét bi c6 thé 14 thiét bi dAu cudi. Khi didu kién kich hoat d& kich
hoat BSR dugc théa mén, BSR duoc kich hoat. “Thiét bi xac dinh réng BSR
thir nht dugc kich hoat” c¢6 thé dugc hiéu nhu 14 “thiét bi nhan biét ring BSR
dugc kich hoat thir nhit ton tai”.

Buéc 1502: Khi PDU MAC duoc giri, va PDU MAC bao gém BSR, thiét bi
hily bo BSR thir nhét.

Cu thé 13, khi thiét bi nhan tai nguyén UL dugc phén phdi béi thiét bi mang,
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thiét bi lap ghép dir liéu cin duoc truyén thanh PDU MAC, va PDU MAC c6
thé bao gdm it nhit mot BSR. Khi PDU MAC duoc lip ghép duoc giri, va PDU
MAC bao gbm it nhit mot BSR, xem xét ring didu kién hiy bé BSR thtr nhat
duoc thoa man. Trong trudng hop nay, thiét bi hiy bé BSR thir nhit cin duoc
kich hoat.

Nén hwu ¥ rang, sé luong BSR thir nhat ¢ thé 13 mot hoic nhiéu. “Thiét bi
hiy b6 BSR thtr nhat” c¢6 thé duoc hiéu nhu 13 “thiét bi huy bo tit ca BSR thi
nhat”. “PDU MAC duoc giri” ¢6 thé dugc xem 13 “it nhit mét PDU MAC dugc
gii”. “PDU MAC bao gdm BSR” ¢6 thé dugc xem 1a “PDU MAC bao gom it
nhit mot BSR”. Diéu nay khong bi gi6i han theo sang ché. “PDU MAC duoc
gri” ¢6 thé 1a viec PDU MAC bit dau dugc giri, hodc c¢6 thé 13 viéc PDU MAC
da dugc gii. Piéu nay khong bi gi6i han theo sang ché.

Theo mot sé phuong an thuc hién, BSR thtr nhit 13 BSR duoc kich hoat
truée khi Iip ghép PDU MAC. Cu thé 13, khi PDU MAC dugc lip ghép duoc
giri, vi PDU MAC bao gbm it nhat mét BSR, c6 thé xem xét ring diéu kién
hily bo BSR thir nhit dugc théa man. BSR thir nhat 13 BSR duoc kich hoat
trude khi lap ghép PDU MAC. Trong trudng hop nay, thiét bi hiy bé BSR
dugc kich hoat thir nhat. Ching han, trudc khi PDU MAC dugc lip ghép, BSR
1 duoc kich hoat; va sau khi PDU MAC duoc lép ghép va trude khi PDU MAC
duge giri, BSR 2 duge kich hoat. Trong trudng hop nay, BSR thi nhat cé thé
duoc xem 1a BSR dugc kich hoat trudce khi lép ghép PDU MAC, tic 13, BSR 1.
Nén luu ¥ rang, sd lugng BSR tht nhit c6 thé 1a mot hodc nhiéu. Cu thé 13, tAt
ca cac BSR dugc kich hoat trude khi 1ip ghép PDU MAC 1a cac BSR tht nhét.
“Thiét bi hity bé BSR thtr nhat” ¢ thé duoc hidu nhu 13 “thiét bi huy b6 tt ca
cac BSR thir nhét”.

Theo mot sb phuong 4n thuc hién, PDU MAC bao gém trang thai bo dém
ton tai khi c6 su kién kich hoat BSR thir nhét. Cu thé 13, khi PDU MAC dugc
lap ghép dugc giri, va PDU MAC bao gdm it nhit mét BSR, néu PDU MAC
bao gbm trang thai bd dém tdn tai khi c6 su kién kich hoat BSR thtr nhét, c6 thé
xem xét rang didu kién hiiy bo BSR thir nhét duoc théa min. Trong trudng hop
nay, thiét bi hity bé BSR duoc kich hoat thtr nhat. Néu BSR duoc kich hoat
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hodc SR hién dang tdn tai, PDU MAC duoc lip ghép dé bao gdm BSR, va BSR
bao gém trang thai by dém madi nhét & thoi gian lép ghép hién tai, tic 13, trang
thai bo dém dén su kién cudi cling ma kich hoat BSR trudc khi ldp ghép PDU
MAUC, tac 13, trang thai b dém tdn tai khi ¢4 su kién kich hoat BSR thir nhét.
Do vdy, ¢ thé xem ring BSR thir nh4t 13 BSR dugc kich hoat trude khi lip
ghép PDU MAC. Nén luu ¥ rang, sb lugng BSR thir nhét c6 thé 12 mot hoac
nhiu. Cu thé 13, khi PDU MAC bao gbm trang thai bd dém ton tai khi c6 su
kién kich hoat BSR thir nhét, “thiét bi hiy bd BSR thtr nhat” c¢6 thé dugc hiéu
nhur 12 “thiét bj hity bd tit ca cac BSR thir nhat”.

Dua vao cac hinh v& di kém, phan sau mé ta phuong phap huy bo yéu ciu
1ap lich théo phuong an thuc hién sang ché. Chéng han, dua vao Fig.16. Truéc
khi PDU MAC duoc Iép ghép, su kién 1 kich hoat BSR BSR 1 ¢ thoi gian 1,
tuong Ung voi trang thai by dém 1, va yéu ciu lap lich SR 1 duogc kich hoat.
Sau thoi gian 1 va truée khi PDU MAC dugce lép ghép, su kién 2 kich hoat
BSR BSR 2 & thoi gian 2, twong Gng vdi trang thai by dém 2, va yéu ciu lap
lich SR 2 dugc kich hoat. Sau khi PDU MAC duoc lép ghép, do BSR duoc
kich hoat hién dang ton tai, PDU MAC c6 thé bao gdm BSR, va BSR bao gém
trang thai by dém dén su kién cudi cing ma kich hoat BSR, tirc 13, trang thai bd
dém 2. Trong truong hop nay, SR 1 va SR 2 khong bi huy bd, nhung SR 1 va
SR 2 bi huy bo sau khi PDU MAC dugc gtri.

Ngoai ra, sau khi PDU MAC dugc lip ghép va truée khi PDU MAC duge
gui, su kién 3 kich hoat BSR BSR 3 ¢ thoi gian 3, tuong Ung v6i trang thai b
dém 3, va yéu ciu lap lich SR 3 duogc kich hoat. Trong trudng hop nay, sau khi
PDU MAC duoc lip ghép, PDU MAC c6 thé bao gdm BSR, va BSR bao gém
trang thai bo dém dén su kién cudi cing ma kich hoat BSR trudc khi lip ghép
PDU MAUC, ttc la, trang thai bd dém 2, thay vi trang théai by dém 3 dén su kién
cubdi cung ma kich hoat BSR. Néu céc diéu kién néu trén duogc théa mén, cac
SR dugc kich hoat truede khi PDU MAC duoc lap ghép bi hity bo, tirc 13, SR 1
va SR 2 bi hay bo, nhung SR 3 dugc kich hoat sau khi lip ghép PDU MAC
khong bi huy bod. Theo cach khac, ndu PDU MAC bao gdm cac trang thai bd

dém & cac thoi diém kich hoat mot s6 BSR, cac SR dugc kich hoat béng cac
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BSR bi hity bo. Ching han, PDU MAC bao gdm trang thai by dém 1 va trang
thai by dém 2 tuong Ung vdi su kién 1 va su kién 2. Do vay, SR 1 dugc kich
hoat béng BSR 1 va SR 2 duogc kich hoat béng BSR 2 bi huy bd. Tuy nhién,
PDU MAC khoéng bao gém trang thai by dém 3 tuong Umg véi su kién 3. Do
vay, SR 3 duoc kich hoat bang BSR 3 khéng bj hity bé. -

Dua vao cac hinh vé& di kém, phin sau mé ta phuong phap hity bé BSR theo
phuong 4n thuc hién sang ché. Ching han, dua vao Fig.16. Truéc khi PDU
MAC dugc lip ghép, su kién 1 kich hoat BSR 1 & thoi gian 1, twong tmg véi
trang thai bd dém 1, va SR 1 dugc kich hoat. Sau thoi gian 1 va truée khi PDU
MAC duoc lip ghép, su kién 2 kich hoat BSR 2 & thoi gian 2, twong tmg véi
trang thai b‘cf) dém 2, va SR 2 duogc kich hoat. Sau khi PDU MAC dugc lép ghép,
do BSR duoc kich hoat hién dang ton tai, PDU MAC c6 thé bao gdm BSR.
Trong truong hop nay, BSR 1 va BSR 2 khdng bi hiy bd, nhung BSR 1 va
BSR 2 bi hiy bo sau khi PDU MAC duogc gi.

Ngoai ra, sau khi PDU MAC dugc lip ghép va truée khi PDU MAC dugc
g, su kién 3 kich hoat BSR 3 & thoi gian 3, tuong ing v6i trang thai bo dém 3,
va SR 3 dugc kich hoat. Trong truong hop nay, sau khi PDU MAC dugc lap
ghép, PDU MAC c6 thé bao gdm BSR. Trong truomg hop nay, khong phai tat
ca cac BSR dugc kich hoat bi hity bd, nhung cac BSR duogc kich hoat truée khi
lip ghép PDU MAC bi hily bé. Cu thé 13, BSR 1 va BSR 2 bi hity b, nhung
BSR 3 dugc kich hoat sau khi 1ip ghép PDU MAC khong bi hity bé. Theo cach
khac, néu PDU MAC bao gdm cAc trang thai bé dém & cac thoi diém kich hoat
mot s6 BSR, cac BSR bi hity bd. Ching han, PDU MAC bao gbm trang thai bd
dém 1 va trang thai bd dém 2 tuong ung véi su kién 1 va su kién 2. Do vay,
BSR 1 va BSR 2 bi hiy bo. Tuy nhién, PDU MAC khéng bao gdm trang thi
bd dém 3 twong tng vdi su kién 3. Do vay, BSR 3 khéng bi hiy bd.

Theo phuong phap theo phuong 4n thuc hién, c¢6 thé dam bao ring SR dugc
gl sém hon dén tram co s6. Cu thé 1a, tram co s& nhin ra sém hon réng UE ¢é6
dir liéu can duoc truyén, sao cho tram co s& c6 thé phan phéi tai nguyén UL
sém hon dén UE @& truyén dit liéu UL. Do vdy, giam d6 tré dir liéu UL caa UE.

Céc phuong phap theo cac phuong 4n thuc hién sang ché dugc mo ta chi
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tiét trén ddy. Nguoi c6 hiéu biét trung binh trong linh vuc dé hiéu ring céc
budc cua thudt toan trong cac vi du dugc mo td dua vao cac phuong &n thuc
hién dugc néu trong ban mé ta co6 thé dugc thuc hién & dang phén cung hodc td
hop cta phén cimg va phin mém may tinh theo sang ché. Lidu chirc ning c6
duoc thuc hién béng phﬁn cing hodc theo cach thic diéu khién ph?m cung béng
phin mém may tinh phu thudc vao tmg dung cu thé va rang budc thiét ké cia
giai phap k§ thuat. Nguoi c6 hiéu biét trung binh trong linh vuc c6 thé st dung
cac phuong phap khac nhau dé thuc hién cac chirc niang dugc md ta cho mdi
tng dung cu thé, nhung khong xem rang viéc trién khai vugt qua pham vi sang
ché.

Theo cac phuong 4n thuc hién sang ché, viéc phan chia médun chirc ning
6 thé duge thue hién trén thiét bi dua trén cic vi du néu trén & phuong phap.
Chéng han, cac mdédun chirc nang khac nhau cé thé duoc phén chia dua trén
cac chirc ning twong Gmg khac nhau, hoic hai hodc nhidu chirc ning c6 thé
duqc tich hop vao mdt mdédun xir ly. Modun tich hop co thé duoc thuc hién &
dang phan cimg, hoic c¢6 thé duoc thuc hién & dang modun chirc ning clia phan
mém. Nén luu ¥ ring viéc phan chia mddun theo cic phuong 4n thuc hién sang
ché 12 vi du va chi 1 phan chia chirc ning 1dgic. Trong khi trién khai thuc, c6
thé ¢6 cach phan chia khac.

Khi cac mddun chirc ning khac nhau dugc phén chia dya trén cac chuc
ning twong ung khic nhau, phuong 4n thuc hién sang ché dé xuit thiét bi
truyén thong, trong do thiét bi truyén thong c6 thé 13 thiét bi dugc st dung theo
phuong an thyc hién. Khi cac modun chirc nang khéac nhau dugc phén chia dua
trén c4c chirc ning trong tng khac nhau, Fig.17 12 so d6 cu tric kha thi cia
thiét bi truyén thong. Nhu dugc thé hién trén Fig.17, thiét bi bao gém khdi xéac
dinh 1701 va khéi huy bo 1702.

Khéi x4c dinh 1701 duge tao cdu hinh dé hé trg thiét bi khi thuc hién budc
1401 theo phuong &n thuc hién néu trén, va’/hoic dugc tao cAu hinh dé hd tro
thiét bi khi thuc hién budc 1501 theo phuong an thuc hién néu trén, va/hodc
duogc st dung trong cac qua trinh khac cua cong nghé dugc mo td theo séng

ché.
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Khéi hity bé 1702 duge tao ciu hinh dé h tro thiét bi khi thuc hién budc
1402 theo phuong &n thuc hién néu trén, va/hodc dugce tao cu hinh @ hd tro
thiét bi khi thuc hién budc 1502 theo phuong an thuc hién néu trén, va/hoac
dugc st dung trong cac qua trinh khac cua cong nghé dugc md ta theo sang
ché.

Nén luu ¥ rang tit ca ndi dung lién quan ciia cac budc & cac phuong an thuc
hién phuong phép ¢ thé dugc néu trong cac phin mé ta ciia cac chirc ning cia
cac modun chirc nang twong (g, va chi tiét khong dugc mé ta lai & day.

Chéng han, khi khéi tich hop dugc st dung, so d6 cAu tric cua thiét bi theo
phuong an thuc hién sang ché duoc thé hién trén Fig.18. Trén Fig.18, thiét bi
bao gdm modun xir 1y 1801. Mddun xir Iy 1801 duoc tao cdu hinh dé didu
khién va quan 1y cac hoat dong cua thiét b, chﬁng han, thuc hién budc dugce
thuc hién béi khdi x4c dinh 1701, va/hoac thuc hién budc dugc thuc hién badi
khéi hay bo 1702, va/hodc duoc tao cAu hinh dé thuc hién cac qua trinh khac
ctia céng nghé duoc md ta trong ban mé ta. Nhu dugc thé hién trén Fig.18,
thiét bi c¢6 thé con bao gdm mddun luu trir 1802, trong d6 mddun luu trir 1802
duoc tao cdu hinh dé luu trit ma chuong trinh va dir liéu cia thiét bi.

Ching han, so dd ciu tric cua thiét bi theo phuong an thuc hién sang ché
duoc thé hién trén Fig.19. Trén Fig.19, thiét bi bao gbm bd xr Iy 1901 va bd
nhé 1902. Mbdun xtr 1y 1801 1a bd xir Iy 1901, chang han, duoc tao ciu hinh
dé thuc hién bude duge thuc hién bai khdi xac dinh 1701, va/hoic duoc tao chu
hinh dé thyc hién cac qua trinh khac cia cong nghé¢ dugc mo ta trong ban mo ta.
Moédun Ivu trir 1802 1a bd nhd 1902, va duoc tao cAu hinh d& lvu trir ma
chuong trinh va dir liu.

Phén mo ta néu trén vé cac trién khai cho phép ngudi ¢ hiéu biét trung
binh trong linh vuc hiéu 16 réng, dé mo ta ngén gon va thuén tién, viéc phan
chia cac médun chirc ndng néu trén dugc st dung lam vi du minh hoa. Trong
tng dung thue, cac chirc ning néu trén c6 thé dugc phan phdi dén cac moédun
khac nhau va duoc trién khai dyua trén cac yéu clu, tic 13, cdu tric bén trong
ctia thiét bi dugc phan chia thanh cic modun chirc ning khac nhau @ trién khai

tat ca hodac mot s6 chirc ndang néu trén.
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Theo mdt sb phuong an thuc hién sang ché, nén hiéu réng thiét bi va
phirong phap duoc bac 16 c6 thé duoc thuc hién theo cac cach khéc. Ching han,
thiét bi dugc md ta theo céc phuong &n thyuc hién chi 1a vi du. Chéng han, viéc
phan chia modun hozc khdi chi 13 phén chia chirc ning 16gic va cé thé 12 phan
chia khac trong khi trién khai thuc. Chang han, cac khdi hodc cac thanh phan
c6 thé dugc két hop hoic tich hop vao thiét bj khac, hodc mot s diu hidu c6
thé bi bo qua hodc cé thé khong dugc thuc hién. Ngoai ra, cac ghép ndi qua lai
duoc hién thi hodc dé cap hodc cac ghép ndi truc tiép hodc cac két ndi truyén
thong cé thé dugc thuc hién béng cach st dung moét sb giao dién. Céac ghép ndi
gian tiép hodc cac két ndi truyén thong gitra cac thiét bi hoic cac khdi c6 thé
duogc thuc hién & dang dién ti, co khi hodc cac dang khac.

Céc khéi duoc moé ta dudi dang céc thanh phén riéng ré c6 thé hodc khong
thé riéng r& v& mat vat Iy, va cac thanh phan duoc hién thi dudi dang cac khéi
c6 thé 12 mot hodc nhiéu khéi vat 1y, néi cach khac, c6 thé duge dit & mot chd,
hodc c6 thé duge phén tan & cac noi khac nhau. Mot sb hoac tat ca cac khéi co
thé dugc lua chon dua trén cac yéu cau thue dé dat dugc cac muc dich cia céc
giai phap theo céc phuong an thuc hién.

Ngoai ra, cac khdi chirc nang theo cac phuong 4n thuc hién sang ché c6 thé
duoc tich hop vao mot khéi xir 1y, hodc mbi khbi c6 thé ton tai doc 1ap vé mit
vat ly, hodc hai hodc nhiéu khéi duoc tich hop vao mot khéi. Khéi tich hop co
thé dugc thuc hién & dang phén cung, hodc cé thé dugc thuc hién & dang khéi
chirc nang phan mém.

Khi khéi tich hop duogc trién khai & dang khéi chirc ning phan mém va
dugc ban hodc st dung lam san phém doc lap, khéi tich hop cé thé duoc luu
trir trong vét luu trit doc dugc. Dua trén hiéu biét nay, cac giai phap k§ thuat
theo cac phuong an thuc hién sang ché chii yéu, hoic mot phan déng gbép vao
gi4i phap ky thut da biét, hoic tit ca hoic mot sd giai phap k§ thuat cé thé
duoc thuc hién & dang séan phém phﬁn mém. San phém phén mém duoc luu trit
trong vét luu trit va bao gdm vai 1énh & ra lénh thiét bi (c6 thé ma may vi tinh
mdt chip, chip, hodc trong tr) hodc bod xir Iy thuc hién tit ca hoic mot sb bude

ctia cac phuong phap dugc mé ta theo cac phuong an thuc hién sang ché. Vit
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luu trit néu trén bao gdm phuong tién bat ky co thé Iuu trit ma chwong trinh,
ching han 4 nhé nhanh USB, dia ctng thédo dugec, ROM, RAM, dfa tir, hodc dia
quang.

Céc phén mo ta néu trén chi 12 cac phuong 4n thuc hién cu thé clia sang ché,
ma khéng nhdm giéi han pham vi bao hd clia séng ché. Bién thé bat ky hoic
thay thé trong pham vi k¥ thuat dugc boc 1§ theo sang ché s& ndm trong pham
vi bao ho ciia sang ché. Do vy, pham vi bao hd cia séng ché s& phu thudc vao

pham vi bao hd cua cac dieém yéu cau béo hg.
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YEU CAU BAO HOQ

1. Phudng phéap hay bo yéu cau 1ap lich bao gbm cac budc:

x4c dinh (1401), béi thiét bi, ring yéu cdu lap lich thtr nhit duoc kich
hoat;

xéc dinh, boi thiét bi, ring yéu cau 14p lich thir hai duoc kich hoat;

giri (1402), boi thibt bi, khdi dit liéu giao thic didu khién truy nhap
phuong tién (medium access control protocol data unit, MAC PDU), trong d6
MAC PDU bao gdm b4o cdo trang thai bo dém (buffer status report, BSR) thir
nhét; va

hity bo (1402), boi thiét bi, yéu cau 1ap lich thi nhét va git lai, boi thiét bi,
yéu cau lap lich thir hai dép lai viéc MAC PDU duoc gii; trong d6:

BSR thir nhét bao gdm trang thai bd dém t6i sy kién cudi cing kich hoat
BSR trude co ciu MAC PDU; ,

yéu ciu lap lich tha nhét duoc kich hoat trude co cdu MAC PDU: va

yéu céu 14p lich thtr hai dwoc kich hoat sau co cdu MAC PDU.

2. Phuong phép theo diém 1, trong d6 y2u cau lap lich thir nhat 13 yéu cau 1ap

lich dang cho xtr 1y.

3. Phuong phép theo diém 1, trong d6 yéu cau lap lich thir nhat 13 yéu cau lap
lich dugc kich hoat va khdng bi hiy bo.

4. Phuong phép theo didm bét ky trong sb cac diém tir 1 dén 3, trong d6 mot
hodc nhidu yéu ciu 1ap lich thir nhat duoc kich hoat trudce co cdu MAC PDU va
khong bi huy bo, va viéc hity bo (1402) yéu céu lap lich thir nhit bao gdm
budc:

hiy bo, boi thiét bi, mot hodc nhiéu yéu cau 1ap lich thir nhit.
5. Phuong phap theo diém bat ky trong sb cic diém tir 1 dén 4, trong d6
phuong phéap con bao gdm cac budc:

phan, boi thiét bi trén tai nguyén kénh diéu khién lién két xubng vat 1y
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(physical downlink control channel, PDCCH), thong tin 14p lich lién két xudng
duoc giri boi thiét bi mang, trong d6 thong tin 14p lich lién két xudng chi bao
cAp quyeén lién két 1én; va

14p rap, boi thiét bi, MAC PDU; va

giri MAC PDU nho sir dung cép quyén lién két 1én.

6. Phuong phap theo diém bat ky trong sd cac diém tir 1 dén 5, trong dé
phrong phap con bao gdm buéde:
dirng, boi thiét bi khi MAC PDU duoc giri, bo dinh thoi chin yéu cau 1ap

lich ctia yéu cdu lap lich thir nhat.

7. Thiét bi truyén thong bao gom:

phuong tién dé x4c dinh ring yéu cau lap lich thir nhét duge kich hoat;

phwong tién dé xac dinh ring yéu cu l4p lich thtr hai dugc kich hoat;

phuong tién @& gii MAC PDU, trong d6 MAC PDU bao gdm BSR thir
nhét; va

phuong tién d& hity b6 yéu cau lap lich thi nhét, va giit lai SR thir hai dap
lai viéc MAC PDU dugc guri; trong do:

BSR thir nhit bao gdm trang thai bd dém t6i su kién cudi cting kich hoat
BSR truée co cdu MAC PDU;

~ yéu clu lap lich thi nhit dugc kich hoat truée co cau MAC PDU, va
yéu cau 18p lich thir hai dugc kich hoat sau co cidu MAC PDU.

8. Thiét bi theo diém 7, trong d6 yéu céu 1ap lich thi nhit bao gdm yéu cau lap
lich dang cho xur 1y.

9. Thiét bi theo diém 7, trong d6 yéu cau l4p lich thir nhét bao gbm yéu cau lap
lich dugc kich hoat va khong bi hiy bé.

10. Thiét bi theo diém 9, trong d6 mot hodc nhiéu yéu cau 1ap lich tht nhét
duoc kich hoat truéce co cdu MAC PDU va khéng bi huy bd, va phuong tién dé
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hiy b6 yéu cau 1ap lich thir nhét bao gém:
phuong tién dé hiy bé mot hodc nhidu yéu cau lap lich thir nhét.

11. Thiét bi theo diém bat ky trong s6 cac diém tir 7 dén 10, trong d6 thiét bi
con bao gdm:

phuong tién dé nhan trén tai nguyén PDCCH, théng tin 1ap lich lién két
xubng dugc gt béi thiét bi mang, trong d6 thong tin 1ap lich lién két xudng chi
béo cip quyén lién két 1én; va

phuong tién dé lap rap MAC PDU; va

phuong tién dé giri MAC PDU nho st dung cdp quyén lién két Ién.

12. Thiét bi theo diém bAt ky trong sb cac diém tir 7 dén 11, trong do thiét bi
con bao gdm:
phuong tién dé dimg bo dinh thoi chian yéu cau lap lich ctia yéu cau lap

lich thtr nhit khi MAC PDU duoc gui.
13. Vat luu trir may tinh doc dugc bao gdm chwong trinh, trong d6 khi dugc

thuc thi bang bd xt Iy (1901), phuong phap theo diém bit ky trong sb cac diém
tir 1 dén 6 dugc thyc hién.
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