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(57) Sang ché dé cap dén phuong phap phan phdi ngit canh khoa bao mat, thuc thé quan Iy
di dong, va tram goc, trong d6 phuong phap phan phéi ngit canh khoa bao mat nay bao
gdm cac bude: nhan, boi thuc thé quan ly di dong, chi thi thir nhét tir tram gdc chinh, trong
d6 chi thi tht nhat nay duoc dung dé yéu cau hoat dong chuyén duong tir thuc thé quan 1y
di dong va chi thi ring hoat dong chuyén duong nay 13 dugc kich hoat bdi su két tip song
mang giita cac tram gdc; xtr Iy qua trinh chuyén duong theo chi thi thir nhit; va theo chi thi
thir nhat nay, gilt cho ngit canh khoa bao mat ddi véi qué trinh chuyén duong niay khong
d6i, va giri chi thi thir hai dén tram gbc chinh, dé chi thi tram gbc chinh giit cho ngit canh
khoa bao mat nay khong ddi; hodc giri chi thi thir ba dén tram gbc chinh, dé chi thi tram
gbc chinh thu thap s 1an dao nguoc ciia bo dém chudi budce nhay tiép theo trong ngit canh
khoa bao mat nay. Cac giai phap ki thuat theo sang ché co thé cai thién mot cach ¢ hidu
qua do tin cay cua hoat dong chuyén duong trong qué trinh két tdp soéng mang gitta cac
tram goc
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Linh vie ki thuat dwoc dé cip
Sang ché lién quan dén cc cong nghé truyén thong, cu thé 13 dé cap dén
phuong phép phén phéi ngir canh khoa bao mat, thuc thé quan ly di dong, va

tram goc.

Tinh trang ki thuit ciia sing ché

Su két tdp séng mang cta hé thdng phat trién lau dai (Long Term
Evolution, LTE) c6 thé duoc phén loai so bd thanh su két tip séng mang trong
mdt tram gdc va su két tAp séng mang giita cac tram gbc. Su két tap song
mang trong mét tram géc duoc diéu khién béi chi mét tram gdc, nén twong ddi
don gian. An ban Release-10 cta du 4n hop tac thé hé tha ba (3rd Generation
Partnership Project - 3GPP) ¢6 hd tro su két tip song mang trong mdt tram gbc
nhung vin chua hd tro su két tdp séng mang gitta cac tram gdc. Su két tap
séng mang gitra cac tram gdc c6 thé duoc phan loai tiép thanh su két tap séng
mang gitta cac tram gdc 16n (macro base station) va su két tp séng mang gitta
tram gbc 16n va tram gdc té bao nho (small-cell base station). Su két tip séng
mang gitta cac tram gbc con dugc goi 1a su két ndi kép (Dual Connectivity)
hozic su két tap da ludng (Multiple Stream Aggregation - MSA), tirc 13, UE c6
thé ddng thoi nhan dit lidu tir hai hoge nhidu tram gbc.

Hién nay, khi két tip song mang giita cac tram gbc, thi cac tram gbe duoc
phan loai thanh tram gbc chinh va tram gbc phu, trong d6 tram gdc chinh chu
yéu chiu trach nhi€m thuc hién chirc nang diéu khién va truyén mdt s dit lidu,
va tram géc phu cha yéu duoc tao cu hinh dé giam tai dir liéu. Néu tram géc
chinh quyét dinh chuyén giao kénh mang tir tram gdc nay (vi du, tram gbc
chinh) sang tram gdc khéac (vi du, tram gbc phu), thi quy trinh chuyén dudng

can phai duoc thuc hién dé hoan tit qué trinh chuyén duong. Hién nay, cong
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nghé chuyén dudng chit yéu duoc ap dung cho loai chuyén giao X2.

Tuy nhién, su két tdp séng mang gifta cac tram gbc 12 khac véi su chuyén
giao X2. eNB phu c6 thé 13 tram gbc t& bao nho; trong qué trinh két tap séng
mang gita cac tram gdc, thi mdi hoat dong chuyén giao kénh mang déu cin
mot quy trinh chuyén dudng. Do d6, kha ning xuit hién su chuyén duong 13
16n hon rat nhiéu so véi kha ning xuét hién su chuyén dudng trong chuyén
giao X2, va su chuyén duong thuong xuyén s& d& dang 1am cho sy bao mat

mang bi mét déng bd, diéu nay giy ra hién tuong rét cude goi cia UE.

Ban chat ki thuat ciia sang ché

Muc dich cua sang ché 13 d&& xuit phuong phap phan phdi ngir canh khoa
bao mét, thuc thé quén ly di dong, va tram géc, dé cai thién do tin cay cua hoat
dong chuyén dudng trong quéa trinh két tap séng mang gitta cac tram gdc.

Theo mét khia canh, sang ché dé xuét thuc thé quan ly di dong, trong d6
thuc thé quan ly di dong nay bao gdm:

khdi nhén, duoc tao ciu hinh d nhan chi thi thi nhét tir tram géc chinh,
trong d6 chi thi th& nhat ndy dugc ding dé yéu cau hoat dong chuyén dudng tir
thuc thé quan 1y di dong va chi thi ring hoat dong chuyén dudng niy 13 dugc
kich hoat béi su két tap séng mang giita cic tram gbc, trong d6 cac tram gbc
nay bao gém tram gdc chinh nay;

khéi chuyén duong, duoc tao ciu hinh dé xir 1y hoat dong chuyén dudng
theo chi thi thtr nhat; va

khdi gui, dugc tao cAu hinh dé:

gui chi thi tha hai dén tram géc chinh theo chi thi thit nhét, trong do chi
thi thir hai nay dugc ding dé chi thi tram gdc chinh giir cho ngit canh khoé bao
mat d6i v6i hoat dong chuyén dudng nay khong dbi, trong d6 thuc thé quan 1y
di dong nay git cho ngir canh khoa bao mat nay khéng dbi theo chi thi thi
nhét; hoic

giri chi thi thtr ba dén tram gbc chinh theo chi thi thir nhat, d tram gbc
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chinh thu thap sb 1an dao nguoc ctia bd dém chudi budc nhay tiép theo trong
ngir canh khoa bao mat nay theo chi thi thir ba ndy, trong d6 s6 1an dao nguoc
nay 13 sd 14n ma bd dém chudi budc nhay tiép theo nhay tir gia tri 16n nhét
sang gi4 tri nho nhét.

Dua trén khia canh thir nhét cia sang ché, theo cach thirc thuc hién kha
thi tht nhat, chi thi thi hai mang ngit canh khod bao mat.

Dua trén khia canh thr nhit cta sang ché, theo cach thirc thuc hién kha
thi thir hai, thuc thé quan Iy di dong niy con bao gdm:

khéi ghi, dugc tao cdu hinh dé ghi s6 1an dao nguoc ctia bd dém chudi
budc nhay tiép theo trong ngft canh khod bao mat ndy; va

chi thi th ba nay mang sd 14n ddo nguoc ghi duoc ctia bd dém chudi
budc nhay tiép theo trong ngit canh khod bao mit niy.

Dua trén khia canh thir nhét cia sang ché, hodc céch thtc thuc hién kha
thi thtr nhét cta khia canh tha nhét cta sang ché, hodc cach thic thuc hién kha
thi tht hai cta khia canh tht nhét cua sang ché, theo céch thtc thuc hién kha
thi tha ba,

khéi gri con dugc tao cAu hinh dé guri chi thi thi nhit dén cong phuc vu,
dé cong phuc vu sir dung dudng ban dau theo chi thi thir nht nay khi qua trinh
chuyén dudng that bai; va

thuc thé quan 1y di dong nay con bao gdm:

khéi chi thi, dugc tao cdu hinh dé: khi cong phuc vu cho biét ring qua
trinh chuyén dudng thit bai, thi chi thi tram gbc chinh sir dung dudng ban dau.

Dua trén khia canh tht nhit cua sang ché, hodc cach thirc thuc hién kha
thi thr nhat ctia khia canh tht nhét cta sang ché, hodc cach thurc thue hién kha
thi thir hai cua khia canh thir nhat cta sang ché, theo cach thirc thuc hién kha
thi th tu,

chi thi thir nhét bao gdm thong tin vé dudng, trong d6 théng tin vé& dudng
ndy bao gém bd nhin dang cia duong thir nhit duoc cip phat bdi tram gbe

chinh d6i véi qua trinh chuyén dudng, bd nhan dang cua duong thir hai duoc
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cAp phat bdi tram gdc phu dbi véi qué trinh chuyén dudong, d6 wu tién cia
dudng thir nhét, va d6 wu tién ctia dudng thit hai, va cac tram gbc nay bao gdm
tram géc phu nay; va

khéi gtri con duoc tao cAu hinh dé: khi khéi nhan nhén dugc chi thi thi
nhét, thi gui thong tin vé dudng dén cdng phuc vu, dé cong phuc vu uu tién
chuyén dudng sang dudng thir nhét hoic duong thtr hai theo dudong c6 do uu
tién cao hon.

Theo khia canh thir hai, sang ché dé xuét tram gdc bao gom:

khéi giri, dugc tao ciu hinh dé giri chi thi thir nhat dén thuc thé quan 1y di
dong, dé thuc thé quan ly di dong nay xir Iy qué trinh chuyén dudng theo chi
thi thtr nhét nay, trong d6 chi thi thir nhat nay dugc ding dé yéu cau hoat dong
chuyén dudng tir thuc thé quan ly di dong nay va chi thi ring qua trinh chuyén
dudng nay 1a duoc kich hoat béi su két tp séng mang gifta cac tram gdc;

khéi nhan, dugc tao cAu hinh dé nhan chi thi thtr hai tir thuc thé quan 1y di
dong, hodc nhan chi thi thi ba tir thuc thé quan ly di dong nay; va

khéi xir 1y, duoc tao cau hinh dé: khi khéi nhan nhan dugc chi thi thir hai
tir thuc thé quan 1y di dong, thi giit cho ngit canh khoa bao mat ddi véi qua
trinh chuyén duong khong ddi theo chi thi th hai nay; hodc duoc tao cau hinh
dé: khi khéi nhan nhan dugc chi thi thi ba tir thuc thé quan ly di dong nay, thi
thu thap sb 1an déo nguoc cia bd dém chudi bude nhay tiép theo trong ngit
canh khod bao mét theo chi thi thir ba ndy, va khi thiét bi nguoi ding can trich
xuit khod bao mat, thi giri bd dém chudi budc nhay tiép theo trong ngit canh
khoa bao mat va sé 1an dao nguoc cia bd dém chudi budc nhay tiép theo niy
dén thiét bi ngudi dung nho sir dung khéi giri, dé thiét bi nguoi ding trich xuat
kho4 bao mét theo bd dém chudi budc nhay tiép theo va sé 1an dao nguoc cia
bd dém chudi budc nhay tiép theo nay, trong d6 s6 1an d4o nguoc nay 1a s6 lan
ma bd dém chudi budc nhay tiép theo nhay tir gia tri 16n nhét vé gia tri nhé
nhét.

Dua trén khia canh thir hai cua sang ché, theo cach thirc thuc hién kha thi
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tht nhét,

khéi xtr ly duoc tao cAu hinh cu thé dé: khi khéi nhan nhan dugc chi thi
thir ba tir thuc thé quan 1y di dong, thi ghi sb 14n d4o nguoc ctia b dém chudi
budc nhay tiép theo trong ngit canh khoa bao mat theo 1énh cua chi thi thir ba
nay.

Dua trén khia canh tht hai ctia sang ché, theo cach thirc thuc hién kha thi
thir hai,

chi thi thir ba nady mang sb 14n dao nguoc ciia bé dém chudi budc nhay
tiép theo trong ngit canh khoa bao mat nay; va

khéi xir Iy duoc tao cdu hinh cu thé dé: khi khéi nhan nhén dugc chi thi
~ thtr ba tir thuc thé quan 1y di dong, thi thu thap sé 1an déo nguoc ciia bo dém
chudi budc nhay tiép theo trong ngir canh khoa bao mat tir chi thi thi ba nay.

Dua trén khia canh thi hai ctia sang ché, hoic cach thirc thuc hién kha thi
thtr nhit cta khia canh th hai cta sang ché, hodc cach thic thuc hién kha thi
th hai ctia khia canh thr hai cta sang ché, theo cach thirc thuc hién kha thi
tha ba,

chi thi thtr nhat con dugc dung dé chi thi thuc thé quan 1y di dong 1énh
cho cdng phuc vu sir dung duong ban dau khi qua trinh chuyén duong thit bai;
va

tram gbc nay con bao gdm:

khoi kiém soét duong, dugc tao ciu hinh dé: khi céng phuc vu cho biét
rang qua trinh chuyén dudng thit bai, thi sir dung dudng ban dau, va giri thong
diép giai phong kénh mang dén tram gbc phu nho st dung khdi giri, dé chi thi
tram gbc phu giai phong kénh mang ma qué trinh chuyén duong hién tai duoc
thuc hién cho nd.

Dua trén khia canh thir hai ciia sdng ché, hoic cach thic thuc hién kha thi
tht nhit cua khia canh tha hai cta sang ché, hodc cach thic thuc hién kha thi
thr hai cua khia canh thtr hai cia sang ché, theo cach thirc thuc hién kha thi

th tu,
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tram gbc nay con bao gdm:

khéi cAp phat, duoc tao ciu hinh dé cip phat dudng thir nhat cho qua trinh
chuyén duong;

khdi thu thap, dugc tao cAu hinh dé thu thap duong thir hai dugc cép phat
béi tram gdc phu cho qua trinh chuyén dudng; va

khéi xac dinh do wu tién, dugc tao cAu hinh dé x4c dinh dd uu tién cia
dudng thr nhit va d6 uvu tién ciia dudng thi hai; va

khéi gti con duoc tao cAu hinh dé bd sung thong tin vé dudong vao chi thi
thr nhét, trong d6 thong tin vé dudng nay bao gdm bo nhan dang cia dudng
thir nhat, b nhin dang cua dudng tht hai, d6 wu tién cia dudong thi nhét, va
d6 uu tién cua dudng tht hai, dé thuc thé quan Iy di dong gui thong tin vé
dudng nay dén cbng phuc vu, va céng phuc vu uu tién chuyén dudng sang
dudng thir nhat hoic dudng thir hai theo dudng c6 do wu tién cao hon.

Theo khia canh tht ba, sang ché d& xuét phuong phéap phan phédi ngir canh
khoa bao mat, trong d6 phuong phap ndy bao gdm céc bude:

nhan, béi thuc thé quan 1y di dong, chi thi thir nhét tir tram gbc chinh,
trong d6 chi thi thtr nhat nay duge dung dé yéu cau hoat dong chuyén dudng tir
thuc thé quan 1y di dong va chi thi rdng hoat déng chuyén dudng nay la dugc
kich hoat bdi su két tap séng mang giita cac tram gdc, trong d6 cac tram gbc
nay bao gém tram gdc chinh nay;

xtr 1y, béi thuc thé quan 1y di dong ndy, qua trinh chuyén dudng theo chi
thi thir nhét; va

theo chi thi thtt nhat,

~ gitr cho, béi thuc thé quan 1y di dong ndy, ngit canh khoa bao mat ddi véi

qua trinh chuyén dudng nay khong dbi, va gii chi thi thir hai dén tram gbe
chinh, trong d6 chi thi thir hai nay duoc ding dé chi thi tram gdc chinh gitt cho
ngir canh khoa bao mat nay khéng ddi; hodc

giri, béi thue thé quan 1y di dong nay, chi thi thir ba dén tram gdc chinh,
trong d6 chi thi thir ba nay dugc ding dé chi thi tram gbc chinh thu thap s6 1an
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dao nguoc ciia bd dém chudi bude nhay tiép theo trong ngit canh khod bao mat
nay, trong d6 sb 1an d4o nguoc nay 13 s6 14n ma bdé dém chudi budc nhay tiép
theo nhay tir gia tri 16n nhit sang gia tri nhé nhét.

Dua trén khia canh thir ba ctia sang ché, theo céch thic thuc hién kha thi
thir nhét,

budc giri chi thi thir hai &én tram gbc chinh 14 budc:

bd sung ngit canh khoa bao mat vao chi thi thit hai.

Dua trén khia canh thir ba cta sang ché, theo cach thirc thuc hién kha thi
thir hai,

phuong phap nay con bao gdbm budc:

ghi sé 14n dao nguoc cia bd dém chudi budc nhay tiép theo trong ngit
canh khoa bao mat nay; va |

budc gir, boi thuc thé quan 1y di dong, chi thi thi ba dén tram gdc chinh
theo chi thi thi nhit 13 bude:

bd sung sb 14n dao nguoc ghi duoc cia bd dém chudi budce nhay tiép theo
trong ngtt canh khoa bao mat vao chi thi tht ba.

Dua trén khia canh thir hai ctia sdng ché, hodc cach thic thuc hién kha thi
thtr nhat cta khia canh th hai cta sang ché, hodc cach thirc thuc hién kha thi
thtr hai cua khia canh thi hai cta sang ché, theo céch thuc thuc hién kha thi
thir ba,

buéc xir 1y, boi thuc thé quén ly di dong, qua trinh chuyén duong theo chi
thi tht nhét 13 budc: |

giri chi thi thir nhit dén céng phuc vu, dé cong phuc vu st dung dudng
ban déu theo chi thi thi nhét nay khi qua trinh chuyén duong that bai; va

khi c¢bng phuc vu cho biét ring qu4 trinh chuyén dudng thét bai, thi chi thi
tram gdc chinh sir dung dudng ban dau.

Dua trén khia canh thir hai ciia sang ché, hoic cach thic thuc hién kha thi
thtr nhat cta khia canh th hai cua sang ché, hoic cach thic thuc hién kha thi

thr hai cda khia canh th®r hai cua séng ché, theo céch thic thuc hién kha thi
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th tu,

chi thi thir nhat bao gdm théng tin vé dudng, trong d6 théng tin vé dudng
nay bao gdm:

bd nhédn dang cia dudng tha nhét dugc ce‘ip phat bdi tram géc chinh d6i
v6i qué trinh chuyén duong, b nhan dang ctia dudng thir hai dugc cip phat
béi tram gbc phu dbi véi qué trinh chuyén dudng, d6 wu tién ciia dudng thi
nhét, va d6 wu tién cta dudng thir hai, va cac tram gdc ndy bao gdm tram gbc
phu nay; va

bude xir Iy, boi thuc thé quan 1y di dong, qua trinh chuyén dudng theo chi
thi tha nhét 1a bude: |

g théng tin vé dudng nay dén cong phuc vu, dé céng phuc vu uu tién
chuyén duong sang dudng thir nhat hodc dudng thir hai theo dudng c6 do uu
tién cao hon.

Theo khia canh tht tu, sang ché d& xuit phuong phap phan phéi ngit canh
khoa bao mét, trong d6 phuong phép ndy bao gom céc bude:

guri, boi tram gde chinh, chi thi thi nhat dén thuc thé quan 1y di dong, dé
thuc thé quan 1y di dong x& 1y qua trinh chuyén duong theo chi thi thi nhat
nay, trong d6 chi thi thi nhit nay duoc ding dé yéu cau hoat dong chuyén
dudng tir thuc thé quan 1y di dong va chi thi ring qué trinh chuyén dudng 12
duoc kich hoat béi su két tap séng mang gifta cac tram gbc, trong d6 céc tram
gbc nay bao gém tram gdc chinh nay; va

nhén, boi tram géc chinh, chi thi th hai tir thuc thé quan ly di dong, va
giit cho ngit canh khoa bao mat ddi v6i qué trinh chuyén dudng nay khong dbi
theo 1énh cua chi thi thir hai; hodc

nhan, boi tram géc chinh, chi thi th& ba tir thuc thé quén ly di dong nay,
thu thap s 1an ddo nguoc ctia bé dém chudi budc nhay tiép theo trong ngir
canh khoa bao mat theo chi thi thir ba nay, va khi thiét bi ngudi dung can trich
xuét khoa bao mat, thi giri bd dém chudi budc nhay tiép theo trong ngit canh

kho4 bao mat va so 1an dao ngugc cia bo dém chudi budc nhay tiép theo ndy
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dén thiét bi nguoi ding, dé thiét bi ngudi ding trich xuat kho bao mét theo bd
dém chudi budc nhay tiép theo va sb 1an dao nguoc ciia bd dém chudi bude
nhay tiép theo nay, trong d6 s 1an déo nguoc ndy 13 sé 1dn ma bd dém chudi
budc nhay tiép theo nhay tir gia tri 16n nhét sang gia tri nhé nhét.

Dua trén khia canh thir tu cda sang ché, theo cach thire thuc hién kha thi
thir nhét,

budc thu thap sb 14n dao nguoc ciia bd dém chudi budc nhay tiép theo
trong nglr canh khoa bao mat theo chi thi thir ba 1a budc:

ghi s6 14n dao nguoc ctia bd dém chudi budc nhay tiép theo trong ngit
canh khoa bao mat nay theo 1&€nh cuta chi thi thir ba nay.

Dua trén khia canh thir tu vcﬁa sang ché, theo céch thirc thuc hién kha thi
tht hai,

chi thi thr ba ndy mang s 1an dao nguoc ciia bd dém chudi budc nhay
tiép theo trong ngit canh khoa bao mat ndy; va

budc thu thap s6 1an dao nguoc cua bd dém chudi budc nhay tiép theo
trong nglr canh khod bao mat theo chi thi tha ba la budc:

thu thap sé 1an déo nguoc cia bd dém chudi budce nhay tiép theo trong
ngir canh khoa bao mat tir chi thi thi ba.

Dua trén khia canh thi tu cta sang ché, hodc cach thirc thuc hién kha thi
thtr nhit cia khia canh tht tu cta sang ché, hodc cach thirc thue hién kha thi
thtr hai cda khia canh thir tu cia séang ché, theo cach thuc thuc hién kha thi thi
ba,

chi thi thir nhét con dugce ding dé chi thi thuc thé quan Iy di dong Iénh
cho cong phuc vu str dung dudng ban dau khi qué trinh chuyén dudng hién tai
thét bai; va

phuong phap nay con bao gdm budc:

khi cong phuc vu cho biét ring qua trinh chuyén duong thit bai, thi st
dung dudng ban diu, va gii thong diép giai phong kénh mang dén tram gbc

phu, dé chi thi tram gbc phu giai phéng kénh mang ma qué trinh chuyén dudng

-10-
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hién tai duogc thuc hién cho nd, trong d6 cac tram gbc nay bao gdm tram gbc
phu nay.

Dua trén khia canh thi tu cia sang ché, hodc cach thirc thuc hién kha thi
thtr nhit cta khia canh tht tu cla sang ché, hodc cach thirc thuc hién kha thi
thir hai cda khia canh thir tu cua sang ché, theo cach thirc thuc hién kha thi thi
tu,

trudc budce giri, béi tram gdc chinh, chi thi thir nhét &én thuc thé quan Iy
di d6ng, phuong phéap nay con bao gdm céc budc:

cép phét duong thir nhit cho qua trinh chuyén dudng va xac dinh do wu
tién ctia duong thir nhat nay; va

thu thap dudng thir hai dugc cip phéat béi tram gbec phu cho qua trinh
chuyén dudng va xac dinh d6 uu tién cia dudng th hai nay; va

buéc giri, boi tram gbc chinh, chi thi thir nhat dén thuc thé quan 1y di
dong 1a budc:

b6 sung théng tin v& dudng vao chi thi thir nhét, trong d6 thong tin vé
duong nay bao gdm bd nhin dang cua duong thir nhét, bd nhan dang cua
dudng thir hai, do uu tién cia duong thi nhét, va do wu tién cla dudng thir hai,
dé thuc thé quan 1y di dong gui thong tin vé& dudng nay dén cdng phuc vu, va
cdng phuc vu vu tién chuyén duong sang dudng thi nhét hodc duong tha hai
theo dudng c6 do uu tién cao hon.

C6 thé thay tir cac giai phap ki thuat néu trén rang sang ché c6 nhimg uu
diém sau:

C6 thé thay tir cac giai phap ki thuat néu trén ring, theo cic phuong 4n
thuc hién sang ché, khi tram gbc chinh guri chi thi thtr nhit dén thuc thé quéan
ly di dong, thi thuc thé quan Iy di dong xir Iy qua trinh chuyén dudng theo chi
thi thir nhét ndy, va theo 1énh ctia chi thi tht nhét nay, gitr cho ngit canh khoa
bao mét ddi véi qua trinh chuyén dudng nay khéng dbi va 1énh cho tram gbc
chinh giit cho ngit canh kho4 bao mat d6i véi qua trinh chuyén dudng nay

khong dbi, hoic theo 1énh cua chi thi thr nhét nay, chi thi tram géc chinh thu
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thap sd 1an dao nguoc cuia bd dém chudi budc nhay tiép theo (Next hop
Chaining Counter - NCC) trong ngit canh khod bao mat, d& su déng bd ciia
ngit canh khoa bao mat van cé thé duoc bao dam trong trudng hop sd lan
chuyén dudng dugc kich hoat boi su két tip séng mang gitta cac tram gde 13
qua 16n, nho d6 cai thién db tin cdy cua hoat dong chuyén duong trong qua

trinh két tip séng mang gitra cac tram gbc.

MBS ta vin tit cac hinh vé

Dé mo ta cac giai phap theo sang ché hoic cac giai phap da biét mét cach
r5 rang hon, phin sau s& md ta vin tit cac hinh v& kém theo, von can thiét dé
mb ta sang ché hoic giai phap da biét. Cac hinh v& kém theo trong phan md ta
sau day chi thé hién mot s6 phuong an ciia sang ché, va ngudi cb kién thirc
trung binh trong linh vuc nay c6 thé tao ra cac hinh v& khac dua vao cic hinh
v& kém theo nay ma khong can dén hoat dong c6 tinh sang tao nio.

Fig.1-a 13 hinh v& thé hién so dd cia tinh huéng tng dung mang khi két
tAp s6ng mang giita cac tram gbc theo sang ché;

Fig.1-b 13 hinh v& thé hién so db cia quy trinh chuyén giao kénh mang
trong mét tinh hudng tmg dung theo sang ché;

Fig.2 12 hinh v& thé hién so d6 ciu tric cta thuc thé quan 1y di dong theo
mdt phuong 4n ciia sang ché;

Fig.3 1 hinh v& thé hién so d6 cAu tric cta thuc thé quan 1y di dong theo
phuong 4n khéc ctia sang ché;

Fig.4 12 hinh v& thé hién so db ciu triic cta thuc thé quan 1y di déng theo
phuong 4n khéc nita cta sang ché;

Fig.5 13 hinh thé hién so dd cu tric cia tram gbc theo mét phuong an cua
sang ché;

Fig.6 13 hinh thé hién so dd c4u tric clia tram gdc theo phuong 4n khac
clia sang ché;

Fig.7 13 hinh thé hién so d6 cAu tric ctia tram gbc theo phuong 4n khac
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nita cia sang ché; |

Fig.8 13 hinh thé hién so d6 cAu triic cta tram gbc theo phuong 4n khac
nita cia sang ché;

Fig.9 12 hinh v& thé hién luu dd cia phuong phép phan phéi ngit canh
khoa bao mat theo mdt phuong 4n ciia sang ché;

Fig.10 13 hinh v& thé hién luu d6 ciia phuong phép phan phdi ngit canh
khoa bao mat theo phuong an khéc ctia sang ché;

Fig.11 13 hinh v& thé hién luu db ctia phuong phap phan phdi ngir canh
khoa bao mat theo phuong 4n khéc nita cia sang ché;

Fig.12 13 hinh v& thé hién luu d ctia phuong phap phan phéi ngit canh
khoa bao mat theo phuong an khéc nita cia sang ché;

Fig.13 13 hinh v& thé hién luu db cta phuong phap chi thi chuyén dudng
theo mét phuong an cia sang ché; va

Fig.14 13 hinh v& thé hién luu db cta phuong phép chi thi chuyén dudng

theo phuong 4n khéc ctia sang ché.

MG ta chi tiét cic phwong 4n thiwce hién sing ché

Sang ché @ xuét phuong phap phan phdi ngit canh khod bao mét, thuc
thé quan 1y di déng, va tram gdc.

Phan sau s& mé ta rd rang va hoan chinh cac giai phép ki thuat theo cac
phuong &n cua sang ché, dua vao céc hinh vé& kém theo, dé 1am cho cac muc
dich, cac dau hiéu va cac vu didm cia sang ché trd nén rd rang va d& hiéu hon.
T4t nhién 1a cac phuong 4n duoc mod ta chi 1 mot phan chir khong phai tat ca
cac phuong 4n ctia sang ché. Tt ca cac phuong 4n khac ma ngudi c6 kién thiic
trung binh trong linh vuc ndy c6 thé tao ra dua trén cac phuong 4n ndy cla
sang ché ma khong can dén hoat dong sang tao ndo thi ciing ndm trong pham
vi bao hé clia sang ché.

Trude hét, tién trinh két tdp séng mang gifta cac tram gbc theo mot

phuong 4n clia sang ché s& duoc mo ta. Dbi véi hé théng LTE, Fig.1-a 13 hinh
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v& thé hién so dd cta tinh hudng tmg dung mang khi két tip séng mang giita
cac tram géc. Nhu dugce thé hién trén Fig.1-a, giao dién S1-C duogc tao cAu

hinh dé két ndi thuc thé quan 1y di dong (Mobility Management Entity - MME)
v6i tram gde chinh, cac giao dién S1-U duoc tao cdu hinh riéng ré dé két ndi

SGW v6i tram gbc chinh (duoc ghi dudi dang duong S1-U 1) va két néi SGW
v6i tram gdc phu (dugc ghi dudi dang dudong S1-U 2), va tram gbc chinh dugc

nbi v6i tram gbc phu bing giao dién X2. Khi tram gdc chinh quyét dinh
chuyén giao kénh mang cia UE sang tram gbc phy, thi quy trinh chuyén
dudng (Path Switch) cdn duogc thuc hién dé hoan tt qua trinh chuyén duong

S1-U, ttc 13, dudng truyén cta kénh mang nay dugc chuyén tir duong S1-U 1

sang dudng S1-U 2. Ly viéc bd sung thém tram gdc phu 1am vi duy, tién trinh
téng quét dugc thé hién trén Fig.1-b:

101: Khi quyét dinh gidm tai dir liéu sang tram gdc phu, thi tram gbe
chinh gui théng diép yéu ciu bd sung tram gbc phu (secondary base station
Addition Request) dén tram gbc phu nho st dung giao dién X2, trong d6 thong
diép nay bao gém thong sb lién quan cta kénh mang can duoc thiét 1ap trén
tram géc phy, vi dy, tiéu chuén cta kénh mang nay, thong s6 chét lugng dich
vu (Quality of Service - QoS) ctia kénh mang nay, v.v..

102: Néu tram gbc phu cho phép truy cap kénh mang, thi tram gbc phu
giri thoéng diép dap tng bd sung tram gbc phu (secondary base station Addition
Response) dén tram gbc chinh, trong d6 thong diép nay mang bio hidu chu
hinh giao thirc diéu khién tai nguyén v6 tuyén (Radio Resource Control - RRC)
lién quan dén viéc truy cip vao tram gbc phu nay.

103: Tram géc chinh tao ra thong diép tao cAu hinh lai két ndi RRC (RRC
Connection Reconfiguration) theo thong tin cAu hinh giao thirc didu khién tai
nguyén vo tuyén ma dugc mang trong théng diép dap ung bd sung tram gbc
phu'va lién quan dén viéc truy cap vao tram gdc phu, va giri thong diép tao chu
hink lai két néi RRC nay dén UE.

104. Sau khi nhan dugc théng diép tao cAu hinh lai két ndi RRC, thi UE
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thuc hién viéc tao cdu hinh RRC lién quan theo thdng diép tao cAu hinh lai két
ni RRC nay.

105: UE ddng bd véi tram gbe phu bang cach thuc hién quy trinh truy cép
ngau nhién.

106. UE guri thong diép hoan tit viéc tao cAu hinh lai két ndi RRC (RRC
Connection Reconfiguration Complete) dén tram gbc chinh, dé x4c nhan viéc
chuyén mach thanh cong.

107: Tram gdc chinh gti thong diép yéu ciu chuyén dudng (Path Switch
Request) dén MME, trong d6 théng diép ndy mang thong tin vé duong him
GTP (General Packet Radio Service Tunneling Protocol - giao thitc duong
ham dich vu v6 tuyén g6i chung) dudng xudng ma tram gbc phu cép phét cho
qua trinh chuyén duong hién tai (dugc goi ngén gon 12 thong tin DL-GTP duéi
day), trong d6 thong tin DL-GTP nay bao gdm bd nhan dang diém nut (TEID -
Tunneling Endpoint Identifier - bd nhin dang diém nit duong him) cta dudng

~him GTP dudng xubng va dia chi IP DL-GTP.

108: MME gtrii thong diép MODIFY BEARER REQUEST (yéu cau cai
bién kénh mang) dén SGW, trong d6 thong diép MODIFY BEARER
REQUEST nay bao gém thong tin DL-GTP & buéc 107.

109: SGW thuc hién hoat dong chuyén dudng dudng xudng theo thong tin
DL-GTP.

110: SGW gui théng diép MODIFY BEARER RESPONSE (d4p ung cai
bién kénh mang) dén MME, trong d6 thong diép MODIFY BEARER
RESPONSE nay mang thong tin vé duong hdm GTP dudng 1én duoc cap phat
bdi SGW dbi véi qua trinh chuyén duong hién tai (duoc goi ngén gon 14 thong
tin UL-GTP duéi day), trong d6 thong tin UL-GTP nay bao gom TEID cia
dudng hdm GTP dudng 1én va dia chi IP GTP duong 1én.

111: MME gt thong diép bao nhan yéu cau chuyén duong (Path Switch
Request Acknowledge) dén tram gbc chinh, trong d6 théng diép bao nhan yéu
ciu chuyén duong ndy bao gom théng tin UL-GTP & budc 110.
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112: Tram géc chinh chuyén tiép thong tin UL-GTP dén tram gbc phu.

113: Tram gbc phu thuc hién hoat dong chuyén dudng dudong 1én theo
thong tin UL-GTP.

Theo médt phuong 4n, sang ché tiép tuc dé xuat thuc thé quan ly di dong.
Nhu duoc thé hién trén Fig.2, thuc thé quan 1y di dong 200 theo phuong 4n
ndy ctia sang ché bao gdm:

khdi nhan 201, duoc tao cAu hinh dé nhén chi thi the nhét tir tram géc
chinh, trong d6 chi thi thir nhit nay dugc ding dé yéu cau hoat dong chuyén
dudng tir thue thé quan 1y di dong 200 va chi thi rdng hoat dong chuyén dudng
nay 1a duoc kich hoat béi sy két tp séng mang gilta cac tram gbc, trong d6
c4c tram gdc ndy bao gdm tram gdc chinh nay;

khéi chuyén dudng 202, duoc tao ciu hinh dé xu Iy qua trinh chuyén
dudng theo chi thi thir nhit ma khéi nhan 201 nhén dugc, trong dé, chi tiét vé
quy trinh chuyén dudng duoc thuc hién béi khéi chuyén duong 202 khi dugce
kich hoat béi chi thi thtr nhat ¢ thé dugc tim thidy & phin md ta quy trinh
chuyén dudng trén Fig.1-b, nén khéng dugc mo ta chi tiét lai & day; va

khéi giri 203, dugc tao cdu hinh d& giri chi thi th hai dén tram gbc chinh
theo 1énh cua chi thi thtr nhat ma khéi nhén 201 nhan duoc, trong d6 chi thi
thr hai nay duogc dung dé chi thi tram gbc chinh giit cho ngit canh khod bao
mat ddi v6i qua trinh chuyén dudng nay khong dbi.

Theo mot cach thure thuc hién, khi xac nhéﬁ rang qué trinh chuyén duong
duogc thue hién theo thong diép yéu ciu chuyén dudong di thanh cong, thi thuc
thé quan ly di dong 200 giri théng diép bao nhan yéu ciu chuyén duong dén
tram gbc chinh nhd st dung khdi giri 203, va bd sung chi thi thi hai vao thong
diép bao nhan yéu ciu chuyén duong nay; sau khi nhan dugc théng diép bao
nhan yéu cau chuyén dudng ndy, tram gbc chinh giit cho ngit canh khod bao
mat ddi véi qué trinh chuyén dudng nay khong ddi theo 1énh cia chi thi thi
hai nay.

Theo cach khac, theo cach thirc thuc hién khac, thuc thé quan ly di dong
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200 giri thong diép m&i dén tram gdc chinh, trong d6 théng diép nay mang ngit
canh kho4 b&o mat ban dau hoic khong mang ngit canh khoa bado mat nao; sau
khi nhén dugc théng diép bao nhan yéu ciu chuyén duong, tram gbc chinh giir
cho ngit canh kho4 bao mat ban dau khong ddi theo 1énh ctia chi thi thit hai.

Mot cach tuy ¥, khdi guri 203 bd sung ngir canh khoa bio mat d6i véi qua
trinh chuyén duong nay vao chi thi thir hai; sau khi nhan duoc chi thi tht hai
ndy, tram gbc chinh luu lai ngit canh khoa bao mit dugc mang trong chi thi
thtr hai ndy, va giri NCC trong ngit canh kho4 bao mét nay dén UE khi x4c
dinh duogc ring UE can trich xuét khod bao mat (tic 13, KeNB).

Mot cach tuy ¥, boi vi tram gbe chinh c6 ban ghi vé ngir canh khoa bao
mét ban dau, nén cach thirc chi thi khong tuong minh dugc ding d 1énh cho
tram gbc chinh gitt cho ngir canh khoa bao méat ban d4u nay khong dbi. Tic 13,
thoa thuan rang: tram gdc chinh thu thap ngit canh khod bao mat theo chi thi
thtt hai duoc gti béi khéi gui 203; khi ngit canh khod bao mat ban dau can
duoc gitr khong ddi, thi khdi gii 203 khéng bd sung ngit canh khod bao mat
nay vao chi thi thi hai; khi tram gbc chinh khong do thiy ngft canh khoa bao
mét trong chi thi thtr hai nhan duoc, thi tram gbc chinh gitt cho ngir canh khoa
bao mét ban dau khéng ddi, va giri NCC trong ngit canh khoa bao mét ban dau
nay dén UE khi x4c dinh duoc ring UE cén trich xudt khod bao mat (tic 13,
KeNB).

Can luu ¥ ring theo phuong 4n nay cta sang ché, thuc thé quan ly di dong
200 gift cho ngit canh khoa bao mét ddi véi qua trinh chuyén dudng néu trén
khong ddi theo 1énh cua chi thi thir nhét. Chi thi thir nhit ¢ thé dugc mang
trong thong diép yéu cau chuyén duong hoic théng diép méi khéac, chir khong
bi gidi han & day.

Trong quy trinh chuyén dudng, SGW tir chdi yéu cau chuyén duong ctia
kénh mang theo diéu kién dudng va chinh sach xir Iy cuc bo. Do do, néu kénh
mang nay 1a kénh mang méc dinh, thi hién tugng dénh bat UE c6 thé xay ra, vi

du, néu kénh mang nay 12 kénh mang can thiét dé duy tri két ndi mang dit liéu
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g6i (Packet Data Network - PDN), thi két ndi PDN nay bi gi4i phong, nén UE
c6 thé bi danh bat ra.

Do d6, mét cach tuy y, dua trén phuong 4n trén Fig.2, khéi giri 203 con
duoc tao cAu hinh dé gui chi thi thir nhéit dén SGW, dé SGW sur dung duong
ban dau theo 1énh ctia chi thi thir nhat nay khi qu4 trinh chuyén dudng thét bai,
va thuc thé quan ly di dong 200 con bao gém khdi chi thi, dugc tao cAu hinh
dé: khi SGW cho biét ring qua trinh chuyén dudng thit bai, thi chi thi cho
tram gbc chinh sir dung dudng ban ddu. Mot cach tuy ¥, khi qua trinh chuyén
dudng that bai, thi SGW giri, dén thuc thé quan 1y di dong 200, thong tin cho
biét ring qua trinh chuyén duong da that bai.

Mot cach tuy v, chi thi thir nhit bao gém thong tin vé& duong, trong dé
thong tin vé dudng nay bao gém bd nhan dang cua dudng thtr nhit dugc cip
phét boi tram gbe chinh d6i v6i qua trinh chuyén duong, bd nhan dang cia
dudng thir hai duoc cap phét boi tram gbe phu dbi véi qué trinh chuyén dudng,
dd uu tién cua duong thu nhét, va do6 uu tién cua duong thu hai; dua trén
phuong 4n trén Fig.2, khéi giri 203 con duoc tao cAu hinh dé: khi khdi nhan
201 nhan duoc chi thi thir nhat, thi giri théng tin vé duong dén SGW, d& SGW
uu tién chuyén duong sang duong thir nhit hodc dudng thir hai theo dudong co
d6 uu tién cao hon trong s6 dd wu tién cua duong thur nhét va do uu tién cla
dudng thir hai.

' C6 thé thdy tlr cAc giai phap ki thuat néu trén ring, theo phuong 4n nay
cua sang ché, khi tram géc chinh gui chi thi tha nhét dén thuc thé quan ly di
dong, thi thuc thé quan 1y di dong xtr 1y qué trinh chuyén dudng theo chi thi
thir nhét nay, va theo 1énh cua chi thi thir nhat ndy, gift cho ngit canh khoa bao
mat d6i véi qué trinh chuyén dudng nay khong dbi va chi thi cho tram gdc
chinh giit cho ngit canh kho4 bao mat ddi véi quéd trinh chuyén duong ndy
khong d6i, hodc theo 1énh ctia chi thi thir nhat nay, chi thi tram gbc chinh thu
thap sb 14n dao nguoc cia NCC trong ngit canh khod bao mat, dé su ddng bo

clia ngit canh kho4 bao mat van c6 thé duoc bao dam trong truong hop s6 lan
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chuyén dudng duoc kich hoat boi su két tp séng mang gitta cac tram gbe 13
qué 16n, nhd d6 cai thién do tin ciy cia hoat dong chuyén duong trong qua
trinh két tip song mang gitra cac tram gbc. Ngoai ra, theo phuong 4n nay, sang
ché con d& xuét giai phap chi thi chuyén dudng, dé duong ban dau dugc sir
dung khi qua trinh chuyén dudng that bai hodc qué trinh chuyén dudong dugc
thuc hién trén hai hoc nhidu dudng theo cac d6 wu tién ctia cic duong, nho d6
giam kha ning giai phéng kénh mang va danh bat UE vén bi gy ra do qua
trinh chuyén duong thit bai, va con cai thién do tin ciy cta hoat dong chuyén
dudng trong qua trinh két tAp séng mang giita cac tram gc. |

Theo mét phuong 4n, sang ché tiép tuc dé xuit thuc thé quan ly di dong.
Nhu duoc thé hién trén Fig.3, thuc thé quan 1y di dong 300 theo phuong 4n
ndy cua sang ché bao gdm: |

khdi nhan 301, duoc tao ciu hinh dé nhan chi thi tht nhat tr tram géc
chinh, trong d6 chi thi thtr nhit nay duoc ding dé yéu cau hoat dong chuyén
dudng tir thue thd quan 1y di dong 300 va chi thi ring hoat dong chuyén dudng
nay 1a duoc kich hoat béi sy két tp séng mang gitra cac tram gdc, trong dé
cac tram gbc nay bao gom tram gdc chinh nay;

khéi chuyén duong 302, dugc tao cAu hinh dé xu Iy quéa trinh chuyén
duong theo chi thi tha nh4t ma khéi nhan 301 nhan dugc, trong do, chi tiét vé
quy trinh chuyén dudng duoc thuc hién boi khdi chuyén dudong 302 khi duge
kich hoat béi chi thi thi nhit c6 thé duoc tim thiy & phin md ta quy trinh
chuyén dudng trén Fig.1-b, nén khéng duwoc md ta chi tiét lai & day; va

khéi giri 303, duogc tao cAu hinh dé giri chi thi thit ba dén tram gdc chinh
theo 1énh ctia chi thi thir nhdt ma khdi nhan 301 nhan duoc, dé tram gdc chinh
thu thap s6 14an déo nguoc ciia NCC trong ngir canh khod bao mat ddi véi qua
trinh chuyén dudng theo chi thi thir ba ndy, trong d6 s 1an dao nguoc nay 1a
s6 1an ma NCC nhay tir gi4 tri 16n nhét sang gia tri nho nhat.

Mot cach tuy ¥, dua trén phuong an trén Fig.3, thuc thé quan 1y di dong

300 con bao gém khdi ghi, duoc tao cAu hinh dé ghi lai s6 1an dao nguoc cua
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NCC trong ngir canh khoa bao mat; khdi gui 303 duoc tao c4u hinh cuy thé dé
bd sung s6 14n dao nguoc ciia NCC trong ngir canh khod bao mat, ma khéi ghi
ghi dugc, vao chi thi thu ba.

Trong quy trinh chuyén duong, SGW tir chdi yéu cau chuyén duong cta
kénh mang theo diéu kién dudng va chinh sach xir 1y cuc bd. Do d6, néu kénh
mang nay la kénh mang mac dinh, thi hién tuong danh bat UE c6 thé xay ra, vi
du, néu kénh mang nay 12 kénh mang can thiét dé duy tri két n6i PDN, thi két
nbi PDN nay bi giai phéng, nén UE c6 thé bi danh bét ra.

Do d6, mét cach tuy ¥, dwa trén phuong 4n trén Fig.3, khéi gui 303 con
duoc tao cdu hinh dé gui chi thi thi nhit dén SGW, d& SGW sir dung duemg
ban dau theo 1énh cua chi thi tha nhét nay khi qué trinh chuyén duong that bai,
va thuc thé quan ly di dong 300 con bao gém khdi chi thi, dugc tao cdu hinh
dé: khi SGW cho biét ring qué trinh chuyén dudng thit bai, thi chi thi cho
tram gdc chinh st dung dudng ban dau. Mot cach tuy ¥, khi qua trinh chuyén
dudng that bai, thi SGW guri, dén thuc thé quan Iy di dong 300, thong tin cho
biét ring qua trinh chuyén dudng nay da thét bai.

Mot cach tuy ¥, chi thi thir nhat bao gém thong tin vé dudng, trong dé
thong tin vé duong nay bao gém bd nhan dang cia dudng thir nhat duoc cip
phat boi tram gbe chinh d6i véi qua trinh chuyén dudng, bd nhan dang cua
duong thir hai duge cip phat boi tram gbe phu ddi v6i qué trinh chuyén dudng,
do uu tién cua duong thu nhat, va do uu tién cla duong thi hai; dua trén
phuong 4n duoc thé hién trén Fig.3, thuc thé quan ly di dong 300 con bao gém
khéi guri thir tu, dugc tao ciu hinh dé: khi khéi nhan 301 nhan duoc chi thi thir
nhat, thi khéi giri 303 con duogc tao cAu hinh dé: khi khéi nhan 301 nhén duoc
chi thj thir nhat, thi g thong tin vé duong dén SGW, dé SGW wu tién chuyén
duong sang duong tht nhat hodic duong thir hai theo dudng c6 dé uu tién cao
hon?:trong s6 d6 uu tién cua dudng thir nhat va do wu tién cua dudng thit hai.

Co thé thay tir cac giai phap ki thuat néu trén ring, theo phuong 4n nay

ctia sang ché, khi tram gbc chinh gt chi thi thir nhat dén thuc thé quan 1y di
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dong, thi thuc thé quan ly di dong xt 1y qua trinh chuyén dudng theo chi thi
thtr nhat nay, va theo 1énh cta chi thi thir nhat nay, gift cho ngit canh khod bao
mat dbi v6i qua trinh chuyén dudong nay khong ddi va chi thi cho tram goc
chinh giit cho ngit canh khoad bao mét d6i véi qué trinh chuyén duong nay
khéong dbi, hodc theo 1énh cua chi thi thir nhit nay, chi thi tram gdc chinh thu
thap sb 1an dao nguoc ciia NCC trong ngit canh khoa bao mat, dé su dong bd
ctia ngft canh khod bao mat van cé thé duoc bao dam trong trudng hop s6 1an
chuyén dudng duogc kich hoat béi su két tip song mang gitta cac tram gbc 13
qua 16n, nhd d6 cai thién do tin cay cia hoat dong chuyén dudng trong qua
trinh két tp séng mang gitra cac tram gbc. Ngoai ra, theo phuong an ndy, sing
ché con dé xuét giai phép chi thi chuyén duong, dé dudng ban dau dugc st
dung khi qué trinh chuyén dudng that bai hoic qua trinh chuyén dudng duoc
thuc hién trén hai hodc nhiéu dudng theo cic db wu tién cia cac dudng, nhd do
giam kha ning giai phéng kénh mang va danh bat UE vén bi gy ra do qua
trinh chuyén duong thit bai, va con cai thién do tin cay cua hoat dong chuyén
dudng trong qua trinh két tap séng mang giita cac tram gbc.

Theo mot phuong 4n, sang ché d& xudt thuc thé quan 1y di dong khéc.
Nhu duoc thé hién trén Fig.4, thuc thé quan 1y di dong 400 theo phuong an
nay ctia sang ché bao goém thiét bi thu phat 401 va bd xur 1y 402.

Theo mdt s phuong 4n cta sang ché, thiét bi thu phat 401 va bod xtr 1y
402 c6 thé dugc két nbi bing mot tuyén buyt hoic theo cach khac. Nhu duge
thé hién trén Fig.4, trudng hop két ndi bing mét tuyén buyt duoc 13y lam vi
du.

B6 xir Iy 402 duoc tao cAu hinh dé: khi thiét bj thu phat 401 nhan duoc
chi thi thir nhét tir tram gdc chinh, thi xir Iy qua trinh chuyén dudng theo chi
thi thtr nhit nay, trong do, chi tiét vé& quy trinh chuyén dudng dugc thyc hién
béi bd xt Iy 402 khi duoc kich hoat béi chi thi thir nhét cé thé dugc tim thiy &
phin mé ta quy trinh chuyén dudong dugc thé hién trén Fig.1-b, nén khong

duoc md ta chi tiét lai & day.
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B xir 1y 402 con duoc tao ciu hinh dé: didu khién thiét bi thu phat 401 dé
giri chi thi thi hai &én tram gdc chinh va giit cho ngit canh khoa bao mat dbi
véi qua trinh chuyén dudng néu trén khong ddi, trong d6 chi thi tht hai nay
duoc ding dé chi thi cho tram gbc chinh gilt cho ngit canh khoa bao mat dbi
v6i qué trinh chuyén dudng nay khéng dbi; hodc diéu khién thiét bi thu phat
401 d@ gt chi thi thtr ba dén tram gdc chinh, dé tram gbc chinh thu thap sb 1an
dao nguoc cua NCC trong ngit canh khoa bao mat nay theo chi thi thir ba nay,
trong d6 sb 1an dao nguoc nay 13 sé 1an ma NCC nhay tir gia tri 16n nhét sang
gi4 tri nhé nhét.

Néu bo xir ly 402 didu khién thiét bi thu phat 401 dé gui chi thi thir hai
dén tram gbc chinh va giit cho ngit canh kho4 bao mat khéng ddi, thi mét cach
tuy ¥, bd xtr 1y 402 bd sung ngir canh khoa bao mat niy vao chi thi thir hai.

Néu b6 xtr 1y 402 diéu khién thiét bi thu phat 401 dé giri chi thi thi ba dén
tram gbc chinh, thi mét cach tuy ¥, bd xir Iy 402 con duogc tao cAu hinh dé ghi
lai s6 14n dao nguoc cia NCC trong ngit canh khod bao mét ndy, va bd sung sd
1an dao nguoc ghi dugc ciia NCC trong ngir canh khod bao mat ndy vao chi thi
thu ba.

Theo mét cach thic thuc hién, by xir 1y 402 con dugc tao cAu hinh dé:
didu khién thiét bi thu phat 401 dé guri chi thi thir nhit dén SGW, dé SGW six
dung dudng ban diu theo 1énh ctia chi thi thtr nhit nay khi qué trinh chuyén
duong hién tai bi thit bai; va khi SGW cho biét ring qua trinh chuyén dudng
da thét bai, thi chi thi cho tram géc chinh st dung duong ban dau. Mot cach
tuy v, khi qua trinh chuyén dudng thét bai, thi SGW giri, dén thuc thé quan 1y
di d6ng 400, thong tin cho biét ring qua trinh chuyén dudng nay d3 that bai.

Theo céach thirc thuc hién khac, chi thi thi nhét bao gém thong tin vé
dudng, trong d6 thong tin vé dudng niy bao gdm bo nhan dang ctia duong thir
nhat dugc cip phat béi tram gdc chinh dbi véi qua trinh chuyén dudng, bd
nhan dang cta dudng thir hai duoc cip phat boi tram gbe phu dbi v6i qua trinh

chuyén dudng, d6 vu tién cia duong thir nhét, va do uvu tién cua dudng thi hai;
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bd xir 1y 402 con duoc tao cu hinh dé didu khién thiét bi thu phat 401 dé giri
thong tin vé& duong dén SGW, dé SGW uu tién chuyén dudng sang dudng thir
nhit hoic dudng thir hai theo dudng c6 d6 vu tién cao hon trong sé do wu tién
ctia duong thtr nhit va d6 vu tién cta dudng th hai.

C6 thé thiy tir cac giai phép ki thuét néu trén ring, theo phuong 4n nay
ctia sang ché, khi tram gdc chinh gti chi thi thi nhat dén thuc thé quan 1y di
dong, thi thuc thé quan 1y di dong xtr 1y qua trinh chuyén dudng theo chi thi
th nhit nay, va theo 1énh cua chi thj thir nhét nay, gifr cho ngir canh khod bao
mat dbi v6i qué trinh chuyén dudng ndy khong d6i va chi thi cho tram gbc
chinh giit cho ngit canh khoa bao mat ddi véi qua trinh chuyén duong nay
khong ddi, hodc theo 1énh cta chi thi thr nhét nay, chi thi tram géc chinh thu
thap sb 1an dao nguoc cua NCC trong ngit canh khod bao mat, dé su déng bo
ctia ngir canh khoa bao mat van cé thé duoc bao dam trong truong hop sb 1an
chuyén dudng duogc kich hoat boi su két tp séng mang gifta cac tram gdc 13
qué lén, nho d6 cai thién do tin cdy ctua hoat dong chuyén duong trong qua
trinh két tap séng mang gitra cac tram gdc.

Theo mdt phuong 4n, sang ché tiép tuc dé xuat tram gbc. Nhu duoc thé
hién trén Fig.5, tram gbc 500 theo phwong 4n ndy cua sang ché bao gdm:

khéi giri 501, duoc tao cu hinh d& gui chi thi th nhit dén MME, dé
MME nay xir Iy qué trinh chuyén dudng theo chi thi thir nhat nay, trong d6 chi
thi thir nhat nay dugc ding dé yéu ciu hoat dong chuyén dudng tir MME nay
va chi thi ring qua trinh chuyén dudng nay 13 dugc kich hoat béi su két tap
séng mang gitra cac tram goc;

khéi nhan 502, dugc tao cAu hinh dé nhan chi thi thr hai tr MME nay,
hoac nhén chi thi tht ba ttr MME nay; va

khéi xir Iy 503, duoc tao ciu hinh dé: khi khdi nhan 502 nhéan duogc chi thi
thr hai tir MME, thi giir cho ngit canh khod bao mat ddi v6i qua trinh chuyén
duong khong di theo chi thi tha hai nay; hodc duogc tao cAu hinh dé: khi khéi
nhén 502 nhén dugc chi thi tht ba tt MME, thi thu thép s4 14n dao nguoc cla
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NCC trong ngit canh khoa bao mat theo chi thj thir ba ndy, va khi UE can trich
xuét khod bao mét, thi didu khién khdi gui 502 dé giri NCC trong ngit canh
khoa bao mat nay va s 1an d4o nguoc ciia NCC nay dén UE, dé UE trich xuét
khoa bao mit theo NCC trong ngit canh khoa bao mat va sé 1an d4o nguoc cia
NCC nay, trong d6 sb 1an dao nguoc ndy 13 sé 1dn ma NCC nhay tir gia tri 16n
nhat sang gia tri nhod nhét.

Mot cach tuy v, khdi xir Iy 503 duoc tao ciu hinh cu thé dé: khi khéi nhan
502 nhan duoc chi thi thir ba tir MME, thi ghi lai s6 1an dao nguoc ciia NCC
trong ngir canh khoda bao mat theo 1énh cuta chi thi thir ba nay.

Mot cach tuy ¥, chi thi thi ba ndy mang s 14n dao nguoc ciia NCC trong
ngir canh khod bao mat; khéi xar ly 503 duoc tao c4u hinh cu thé dé: khi khéi
nhén 502 nhan duoc chi thi tht ba tir MME, thi thu thap s6 1an dao ngugc clia
NCC trong ngir canh khoa bado mat tir chi thi thr ba nay.

Theo mét cach thic thuc hién, chi thi thir nhat con duoc dung dé chi thi
MME ra 1énh cho SGW sir dung dudng ban dau khi qua trinh chuyén dudng
that bai; tram gbc theo phuong 4n nay cta sang ché con bao gdm khéi kiém
soat duong, dugc tao cu hinh dé: khi SGW cho biét ring qua trinh chuyén
dudng that bai, thi sir dung dudng ban dau, va giri thong diép giai phong kénh
mang dén tram gbc phu nho str dung khdi giri 501, dé chi thi tram gbc phu giai
phéng kénh mang ma qua trinh chuyén dudng hién tai duoc thue hién cho no.

Theo cach thirc thuc hién khéac, tram gbc theo phuong 4n nay cia sing
ché con bao gém khéi cAp phat, khdi thu thap, va khdi xac dinh d6 wu tién,
trong d6 khdi cp phét dugc tao cAu hinh dé cip phét dudng tht nhit cho qua
trinh chuyén dudng, khéi thu thap duoc tao ciu hinh dé thu thap dudng thr hai
ma tram gdc phu cép phat cho qua trinh chuyén dudng, va khdi x4c dinh d6 wu
tién duoc tao cAu hinh @ xac dinh do vu tién cua dudng thi nhit va do wu tién
ctia duong thtr hai; khbi giri 502 con dugc tao cdu hinh dé giri thong tin vé
dudng dén MME, trong d6 thong tin vé& dudng niy bao gdm bo nhan dang cia

duong tha nhét, bd nhédn dang cua duong tht hai, 4§ uvu tién cua duong thi
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nhit, va do uu tién ctia duong thir hai, 4 MME gui thong tin vé dudng dén
SGW, va SGW uu tién chuyén dudng sang dudng thtr nht hodc dudng thir hai
theo duong c6 do uu tién cao hon. ,

C6 thé thiy tir cac giai phap ki thuat néu trén ring, theo phwong 4n nay
ctia sang ché, khi qua trinh chuyén duong duogc kich hoat béi su két tap song
mang gitta cac tram gbc, thi tram gdc 500 giri chi thi thir nhat dén MME, dé
MME x1r Iy qua trinh chuyén duong theo chi thi thir nhit ndy, va theo 1énh cta
chi thi thir nhét nay, giit cho ngir canh khoa bao mat ddi v6i qua trinh chuyén
duong nay khong dbi va chi thi tram gdc chinh gitr cho ngit canh khoa bao mat
d6i v6i qua trinh chuyén dudng nay khong déi, hodc theo 1énh cua chi thi thu
nhit nay, chi thi cho tram gbc chinh thu thap sb 14n d4o nguoc ciia NCC trong
ngir canh khoa bao mat ndy, dé su déng bod cia ngit canh khoa bao mat van ¢
thé dugc bao dam trong trudng hop sb 1an chuyén dudng duge kich hoat béi
su két tap song mang gitta cac tram gdc 13 qua 16n, nhd d6 cai thién do tin cady
ctia hoat dong chuyén duong trong qué trinh két tdp séng mang gitra céc tram
gbe.

Theo mot phuong an, sang ché @& xuit tram géc khéac. Nhu duoc thé hién
trén Fig.6, tram gbc 600 theo phuong 4n ndy cua sang ché bao gdm thiét bi thu
phat 601 va bo xur 1y 602.

Theo mét s6 phuong 4n ctia sang ché, thiét bi thu phat 601 va bd xir 1y
602 c6 thé duoc két ndi bang mot tuyén buyt hodc theo cach khac. Nhu duoc
thé hién trén Fig.6, truong hop két ndi bing mét tuyén buyt duge 14y 1am vi
du.

B6 xtr Iy 602 dugc tao cAu hinh dé: diéu khién thiét bi thu phat 601 dé gui
chi thi thr nhit dén MME, ¢&& MME nay xtr 1y qué trinh chuyén dudng theo
chi thi thir nhat ndy, trong d6 chi thi thir nhat nay dugc ding dé yéu ciu hoat
dong chuyén duong tir MME nay va chi thi rang qua trinh chuyén dudng nay
13 dugc kich hoat boi sy két tip séng mang giita cac tram gdc; va khi thiét bi

thu phat 601 nhan dugc chi thi thir hai ttrt MME, thi gift cho ngir canh kho4 bao
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mat d6i véi qua trinh chuyén dudng nay khong ddi theo 1énh cua chi thi the
hai nay; hodc khi thiét bi thu phat 601 nhan dugc chi thi thir ba tr MME, thi
thu thap sb 1an dao nguoc cia NCC trong ngir canh khoa bao mat theo chi thi
th ba nay, va khi UE cén trich xuit khoa bao mat, thi diéu khién thiét bi thu
phat 601 @ giri NCC trong ngit canh khoa bao mat ndy va s 1an déo nguoc
ctia NCC nay dén UE, dé UE trich xu4t khod bao mét theo NCC trong ngit
canh khoa bao mat va sé 1an dao nguoc ctia NCC nay, trong d6 sb 1in dao
nguoc ndy 13 s6 1an ma NCC nhay tir gia tri Iéh nhét sang gia tri nhod nhét.

Mot cach tuy ¥, bo xir Iy 602 duogc tao cau hinh cu thé dé: khi thiét bi thu
phat 601 nhan duogc chi thi thi ba tir MME, thi ghi lai s6 14n dao nguoc cia
NCC trong ngit canh khoéa bao mét theo 1énh cta chi thi thi ba nay.

Mot cach tuy ¥, chi thi thir ba ndy mang sé 14n déo ngugc cia NCC trong
ngit canh khoa bao mat; bd xir Iy 602 duoc tao ciu hinh cu thé dé: khi thiét bi
thu phat 601 nhan duoc chi thi thi ba tr MME, thi thu thap s6 1an d4o nguoc
cua NCC trong nglt cdnh khoa bao mat tir chi thi thir ba nay.

Theo mot cach thic thue hién, chi thi thit nhét con duge dung dé chi thi
MME ra 1énh cho SGW sir dung dudng ban dau khi qua trinh chuyén dudng
that bai; bo xtr Iy 602 dugc tao cAu hinh dé: khi SGW cho biét rang qua trinh
chuyén dudng thit bai, thi sir dung dudng ban dau, va diéu khién thiét bi thu
phat 601 & gui théng diép giai phong kénh mang dén tram gdc phu, dé chi thi
tram gbc phu giai phéng kénh mang ma qua trinh chuyén duong hién tai duoc
thuc hién cho no.

Theo cach thic thuc hién khac, bd xtr Iy 602 con duoc tao cAu hinh dé:
cap phat duong thir nhit cho qué trinh chuyén dudng va x4c dinh d6 uu tién
ctia duong thir nhit nay; thu thap dudng thir hai ma tram gbc phu cip phat cho
qua trinh chuyén dudng ndy va xéc dinh do vu tién cia dudng thir hai nay; va
didu khién thiét bi thu phat 601 dé giri thong tin vé& dudng dén MME, trong d6
thong tin v& dudng niy bao gém bd nhan dang cta dudng thir nhét, bd nhin

dang cua dudng thir hai, d§ uvu tién cia duong thu nhét, va do wu tién cua
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duong thir hai, & MME gui thong tin vé dudng dén SGW, va SGW uu tién
chuyén duong sang dudng thir nhit hoic dudng thir hai theo dudng c6 do uu
tién cao hon.

C6 thé thy tir cac giai phap ki thuat néu trén rang, theo phuong 4n niy
‘ctia sang ché, khi qua trinh chuyén dudng duogc kich hoat béi su két tap song
mang giita cac tram gbc, thi tram gbc 600 giri chi thi thir nhat ¢én MME, dé
MME xir Iy qué trinh chuyén dudng theo chi thi thi nhat ndy, va theo 1énh cia
chi thi thir nhét nay, giit cho ngir canh khoa bao mat ddi v6i qua trinh chuyén
duong nay khong ddi va chi thi tram gdc chinh giit cho ngit canh khoa bao mét
d6i v6i qué trinh chuyén dudng nay khong dbi, hodc theo 1énh cua chi thi tha
nhat nay, chi thi cho tram gdc chinh thu thap sé 14n dao nguoc ctia NCC trong
ngft canh khoa bao mat nay, dé su déng bd cta ngit canh khoa bao mat van ¢
thé duoc bao dam trong trudng hop sb 14n chuyén dudng duge kich hoat boi
su két tap séng mang gitra cac tram gdc 13 qua 16n, nhd d6 cai thién do tin ciy
ctia hoat dong chuyén dudng trong qué trinh két tip séng mang gitta cac tram
gbe.

Theo mdt phuong an, sang ché dé xuit tram géc khéc. Nhu dugc thé hién
trén Fig.7, tram gbc 700 theo phuong 4n ndy ctia sang ché bao gdm:

khdi xac dinh 701, duoc tao cAu hinh d x4c nhan r.;fmg UE thuc hién viéc
tao c4u hinh RRC duoc yéu cau béi qua trinh két tip séng mang giita cac tram
gc;

khéi gui 702, dugc tao ciu hinh dé: khi khéi xac dinh 701 x4c nhén ring
UE thuc hién viéc tao ciu hinh RRC duoc yéu cau boi qua trinh Kkét tap song
mang gitta cac tram gdc, thi gri chi thi chuyén duong dén MME, d¢& MME gti
chi thi chuyén duong nay dén SGW, va SGW sir dung dudng ban dau theo
1énh cta chi thi chuyén dudng nay khi qua trinh chuyén dudng hién tai thét
bai;

khéi nhan 703, duogc tao ciu hinh dé nhé4n thong tin ma dén tr MME va

cho biét ring qua trinh chuyén duong thit bai; va
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khéi kiém soét dudng 704, duoc tao cAu hinh dé: khi khbi nhan 703 nhén
duoc thong tin ma dén tir MME va cho biét ring qua trinh chuyén duong that
bai, thi sir dung dudng ban dau, va giri thong diép giai phong kénh mang dén
tram gbc phu nhd st dung khéi giri 702, @ chi thi tram gdc phu giai phdng
kénh mang ma qua trinh chuyén dudng hién tai duoc thuc hién cho né.

C6 thé thay tir cac giai phap ki thuat néu trén ring, theo phuong 4n nay
cua sang Ché, chi thi chuyén dudng duoc gui dén SGW, dé SGW st dung
dudng ban dau theo 1énh cta chi thi chuyén dudng nay khi qua trinh chuyén
dudng hién tai thit bai, nhd d6 ngin chin vin dé danh bat UE vén bi giy ra
b6i su giai phong kénh mang do qua trinh chuyén duong thét bai, va cai thién
do tin cay ctia hoat dong chuyén dudng rtrong qua trinh két tdp song mang giira
cac tram gc.

Theo mét phuong 4n, sang ché dé xuit tram gbc khac. Chi tiét vé cu tric
ctia tram gdc theo phuong 4n nay ciia sang ché c6 thé dugc tim thiy & phin mo
ta lién quan dén Fig.6. Tram gbc niy bao gdm thiét bi thu phat va bo xir 1.

B6 xir Iy ndy duoc tao ciu hinh dé: khi x4c dinh ring UE thyc hién viéc
tao cAu hinh RRC .duqc yéu cau bdi qua trinh két tap séng mang giita cac tram
gbc, thi didu khién thiét bi thu phat dé giri chi thi chuyén dudng dén MME, dé
MME gtri chi thi chuyén dudong nay dén SGW, va SGW str dung dudng ban
dAu theo 1énh cua chi thi chuyén dudng nay khi qua trinh chuyén dudng hién
tai that bai; va khi thiét bi thu phat nay nhan duoc thong tin ma dén tir MME
va cho biét ring qué trinh chuyén duong hién tai that bai, thi st dung duong
ban dau, va diéu khién thiét bi thu phat nay dé giri théng diép giai phéng kénh
mang dén tram goc phu, dé chi thi tram gbc phu giai phéng kénh mang ma qua
trinh chuyén dudng hién tai dugc thuc hién cho no.

C6 thé thy tir cac giai phap ki thuit néu trén ring, theo phuong 4n niy
ctia sang ché, chi thi chuyén dudng duoc giri dén SGW, dé SGW c¢6 thé sir
dung dudng ban dau theo 1énh cua chi thi chuyén dudong nay khi qua trinh

chuyén dudng hién tai that bai, nho d6 bao dam ring UE c6 thé vin duogc két
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ndi mic du qua trinh chuyén dudng that bai, va cai thién d6 tin cdy cua hoat
dong chuyén dudng trong qua trinh két tap séng mang gifra cac tram géc.

Theo mét phuong 4n, sang ché dé xuét tram gdc khéc. Nhu duoc thé hién
trén Fig.8, tram gbc 800 theo phuwong 4n niy cua sang ché bao gdbm:

khéi cap phat 801, duoc tao cAu hinh dé cip phat dudng thir nhét cho qua
trinh chuyén duodng hién tai; _

khéi thu thap 802, dugc tao ciu hinh dé thu thip dudng thtr hai ma tram
gbc phu cip phat cho qua trinh chuyén dudng hién tai;

khéi xac dinh d6 uu tién 803, dugc tao ciu hinh dé x4c dinh d6 wu tién
ctia dudng thir nhit va do u tién cta dudng thir hai; va

khéi gtri 804, duoc tao cdu hinh d& g théng tin vé& duong dén MME,
trong d6 thong tin vé dudng nay bao gdbm bd nhan dang ciia dudng thir nhat,
bd nhan dang ctia dudng thit hai, d wu tién cua duong thi nhat, va d6 uu tién
ctia duong thir hai, & MME gui thong tin vé dudong dén SGW, va SGW nay
uu tién chuyén duong sang dudng thir nhat hoic dudng thir hai theo dudng co
dd uu tién cao hon.

C6 thé thiy tir cac giai phap ki thuat néu trén rang, theo phuong 4n nay
ctia sang ché, thong tin vé dudong duoc giri dén SGW, d& SGW wu tién chuyén
dudng sang duong thir nhit hodc dudng thr hai theo dudng c6 dd uu tién cao
hon khi qua trinh chuyén dudng hién tai that bai, nho d6 bao dam ring UE van
c6 thé duoc két ndi mic du qua trinh chuyén dudng that bai, va cai thién do tin
cdy cta hoat dong chuyén dudng trong qué trinh két tip séng mang gitta cac
tram géc.

Theo mét phuong 4n, sang ché dé xuét tram gdc khac, trong d6 tram gbc
nay bao gdm thiét bj thu phat va bd xir 1y. Chi tiét v& so dd ciu tric ctia n6 cb
thé dugc tim thiy & phin mé ta lién quan dén Fig.6.

B6 x1r Iy theo phuong 4n nay cua sang ché duoc tao cdu hinh dé: cip phat
dudng thu nhét cho qua trinh chuyén dudng hién tai va xac dinh d6 uu tién cta

dudng thir nhét nay; thu thip dudng thir hai ma tram gbc phu cip phat cho qué
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trinh chuyén dudng hién tai va xac dinh d6 uu tién cta dudng th hai ndy; va
diéu khién thiét bi thu phat d& guri thong tin vé duong dén MME, trong d6
thong tin vé duodng nay bao gém bd nhan dang cta duong thi nhat, bd nhan
dang ctia dudong thir hai, d6 wu tién cia dudng thir nhét, va dé wu tién cia
duong thir hai, & MME gui thong tin v& dudng dén SGW, va SGW nay uu
tién chuyén dudng sang dudng thir nhat hodc dudng thir hai theo dudng c6 do
uu tién cao hon. |

C6 thé thy tir cac giai phap ki thuat néu trén rang, theo phuong an nay
clia sang ché, thong tin vé duong dugc giri #én SGW, & SGW uu tién chuyén
dudng sang dudng thir nhit hoic dudng thtr hai theo dudng c6 do wu tién cao
hon khi qua trinh chuyén dudng hién tai thit bai, nhé d6 bao dam ring UE van
c¢6 thé duoc két ndi mic du qua trinh chuyén dudng that bai, va cai thién do tin
cdy ctia hoat dong chuyén dudng trong qua trinh két tdp séng mang giita cac
tram géc.

Phéan sau ddy s& mo ta phuwong phap phan phdi ngit canh khoa bao mat
theo mot phuwong 4n cia sang ché bang cach ldy MME lam thiét bi thuc hién.
Can luu y ring MME theo phuong 4an nay cta sang ché c6 thé 138 MME theo
céc phuong an vé thiét bi néu trén, va cac hoat dong va cac budc ciia nd ¢ thé
duoc thuc hién cu thé béi cac modun chire nang theo cac phuong an vé thiét bi
néu trén. Nhu dugc thé hién trén Fig.9, phuong phap phan phdi ngit canh khoa
bao mat theo mét phuong 4n ctia sang ché bao gdm cac budc:

- 901: MME nhén chi thi thit nhét tir tram géc chinh.

Chi thi thtr nhat nay dugc ding d& yéu cau hoat dong chuyén dudng tir
MME nay va chi thi ring hoat dong chuyén dudng nay 13 dugc kich hoat béi
su két tap séng mang gitta cac tram gbc, trong d6 cac tram gbc niy bao gém
tram gdc chinh nay.

Theo phuong 4n nay ctia sang ché, khi tram gdc chinh quyét dinh thuc
hién qu4 trinh chuyén duong ddi véi kénh mang va hoat dong chuyén dudng

nay dugc kich hoat boi su két tap séng mang gitra cic tram gdc, thi tram gbc
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chinh guri chi thi thir nhit dén MME.

Cu thé 13, theo mét cach thirc thuc hién, khi tram gbc chinh quyét dinh
chuyén giao kénh mang va xac nhan réng UE thuc hién viéc tao cAu hinh RRC
dugc yéu cau béi qua trinh két tip séng mang gitta cac tram gdc (vi du, nhén
- dugc chi thi hoan tit viéc tao cAu hinh lai két ndi RRC dugc phan hdi béi UE,
hozc nhan dugc chi thi ma duoc phan hdi béi tram gdc phu va cho biét su truy
cap thanh cong cta UE), thi tram gbc chinh gt théng diép yéu ciu chuyén
dudong dén MME, va bb sung chi thi thir nhat vao théng diép yéu cau chuyén
dudng nay.

Theo cach khac, theo cach thirc thuc hién khéc, khi tram gdc chinh quyét
dinh thuc hién qué trinh chuyén duong dbi véi kénh mang va hoat dong
chuyén dudng nay duoc kich hoat béi su két tip séng mang gifta cac tram gbc,
thi tram gdc chinh g chi thi thr nhat dén MME bing cach x4c dinh thong
diép mai.

Céch thiic gui chi thi thtr nhit 13 khong bi gi6i han theo phuong an nay
clia sng ché.

902: MME x Iy qué trinh chuyén dudng theo chi thi thir nhit.

Sau khi nhan dugc chi thi tht nhit nay, thi MME thyuc hién tién trinh
chuyén duong twong tmg khi duoc kich hoat béi chi thi thir nhét nay. Cu thé 13,
chi tiét v& quy trinh xi 1y tién trinh chuyén dudng c6 thé duoc tim thiy & phan
md ta quy trinh chuyén dudng trén Fig.1-b, nén khong dugc mod ta chi tiét lai &
day.

903: MME giit cho ngit canh khod bao mat dbi véi qua trinh chuyén
dudng nay khéng ddi theo 18nh cia chi thi thir nhét.

Pbi véi quy trinh chuyén duong sau khi chuyén giao X2 trong hé théng
LTE, thi MME can cap nhét ngit canh khoa bao mat {NCC, NH}. NCC duoc
st dung cho NH. Khoa bao mat KeNB, ma dugc st dung bdi eNB va UE, la
duoc trich xut dya trén NH tuong tmg véi NCC, va duoc dung dé ma hoa/giai

mi dir liéu va kiém tra tinh toan ven dit liéu. Vi 1y do bao mét, nén KeNB
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khong thé dugc van chuyén truc tiép gitta eNB va UE; khi xay ra su chuyén
giao X2, thi eNB gtri NCC dén UE, va UE trich xu4t KeNB twong tmg theo
NH tuong tmg véi NCC nay. Hién nay, giao thic quy dinh ring, trong quy
trinh chuyén dudng, thi MME cong 1 vao NCC va phan phat NCC nay va NH
tuong tmg dén eNB nho sir dung théng diép béo nhén yéu ciu chuyén dudng,
dé eNB sir dung trong 14n chuyén dudng tiép theo.

Theo phuong 4n ndy ctia sang ché, MME giit cho ngit canh khoa bao mat
d6i véi qua trinh chuyén dudng nay khong ddi theo 1énh cia chi thi thir nhét.
Vi du, {NCC, NH} duogc giit khéng dbi, tirc 13, thao tac cong 1 khéng dugc
thuc hién dbi v6i NCC nay.

904: MME gtri chi thi thit hai dén tram gdc chinh.

Chi thi thtr hai nay dugc dung dé chi thi cho tram gdc chinh gitr cho ngit
canh khoa bao mat d6i véi qua trinh chuyén dudng néu trén khong ddi. |

Theo mdt cach thirc thuc hién, khi x4c dinh ring qua trinh chuyén dudng
dugc thuc hién theo chi thi thir nhit da thanh cong, thi MME gui thong diép
béo nhén yéu ciu chuyén dudng dén tram gbc chinh, va bd sung chi thi tht hai
ndy vao thong diép bao nhan yéu ciu chuyén dudng nay; sau khi nhan duoc
théng diép bao nhan yéu cau chuyén duong ndy, tram gbc chinh gitt cho ngit
canh khoa bao mat khong dbi theo chi thi thir hai nay.

- Theo cach khac, theo cach thirc thuc hién khac, MME guri thong diép méi
dén tram gdc chinh, trong d6 théng diép nay mang ngit canh khod bao méat nay;
sau khi nhan dugc thong diép mdi nay, tram gdc chinh gitr cho ngit canh khoa
bao mat nay khong ddi theo chi thi thir hai.

Mot cach tuy ¥, MME bd sung ngit canh khoa bao mat ndy vao chi thi the
hai; sau khi nhan duoc chi thi thr hai ndy, tram gbc chinh luu lai nglr canh
khod bao mat dugc mang trong chi thi thir hai nay, va gii NCC trong ngit canh
kho4 bao mat nay dén UE khi x4c dinh dugc rang UE can trich xu4t khoa bao
mat (tic 13, KeNB).

Mot cach tuy ¥, bsi vi tram gdc chinh c6 ban ghi vé ngit canh khoa bao
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mat ban dau, nén cach thirc chi thi khong tudng minh dugce ding dé 1énh cho
tram gbc chinh giit cho ngit canh khoa bao méat ban dau nay khéng dbi. Ttc 13,
thoa thuan réng:’ tram géc chinh thu thap nglr canh khoa bao mét theo chi thi
thtr hai dugc giri béi MME; khi ngit canh khoa bao mat niy can duoc gifr
khong dbi, thit MME khong bd sung ngit canh khoa bao mét niy vao chi thi tha
hai; khi tram gdc chinh khong do thdy ngir canh khoa bao mét trong chi thi tha
hai nhan duorc, thi tram gbc chinh gitt cho ngfr canh khod bao mat nay khong
d6i, va giri NCC trong ngit canh khoa bao mat nay dén UE khi xé4c dinh duoc
rang UE can trich xu4t kho4 bao méat (tac 13, KeNB).

Trong quy trinh chuyén dudong, SGW tir chdi yéu ciu chuyén dudng cda
kénh mang theo diéu kién du:bng va chinh sach xir 1y cuc bd. Do d6, néu kénh
mang nay 13 kénh mang mic dinh, thi hién tugng danh bat UE c6 thé xay ra, vi
du, néu kénh mang nay 13 kénh mang can thiét dé duy tri két ndi PDN, thi két
néi PDN nay bi giai phong, nén UE c6 thé bj danh bat ra. D8 giai quyét van dé
nay, theo phuong 4n nay, sang ché dé xuat hai giai phap chi thi chuyén duong
sau day:

Giai phép 1: SGW duoc chi thi, nhd sir dung chi thi th@ nhit, st dung
dudng ban dau khi qué trinh chuyén dudng thit bai, tic 13, khi hodc sau khi
MME nhén dugc chi thi thir nhat, thi MME g chi thi thi nhat nay dén SGW,
d& SGW st dung duong ban diu theo 1énh cua chi thi thi nhat nay khi qué
trinh chuyén duong that bai; khi SGW cho biét ring qua trinh chuyén dudng
di that bai (vi du, khi MME nhén duoc thong tin ma dén tir SGW va cho biét
rang qué trinh chuyén dudng hién tai di that bai), thi tram géc chinh duoc chi
thi st dung dudng ban diu. T4t nhién 13 theo giai phéap ndy, tram géc chinh
cing c6 thé chi thi, bing cach chi thi khac, SGW dé st dung dudng ban diu
khi qué trinh chuyén dudng hién tai thét bai. Vi duy, tram géc chinh ¢ thé g,
dén MME trong quy trinh chuyén duong, chi thi khac ma khac véi chi thi thir
nhéit; sau khi phat hién thdy chi thi khac nay, thi MME gui chi thi nay dén
SGW, @& SGW sir dung dudng ban diu theo 1énh cta chi thi nay khi qué trinh
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chuyén dudng that bai.

Giai phap 2: Trong quy trinh chuyén dudng, tram gdc chinh giri thong tin
vé dudong dén SGW nhd stir dung MME, trong d6 thong tin vé dudng nay bao
gém bo nhén dang ctia duong thi nhét duoc cép phat bdi tram géc chinh cho
qua trinh chuyén duong (vi du, TEID ciia dudng hdm GTP duong xudng duge
cap phat béi tram gbc chinh cho qué trinh chuyén dudng), bd nhan dang cia
dudng thi hai dugc cip phat boi tram gdc phu cho qué trinh chuyén dudng (vi
du, TEID ctia duong ham GTP dudng xubng duoc cip phat béi tram gbc phu
cho qua trinh chuyén duong), d6 wu tién ctia dudng thir nhat, va d6 uu tién cla
duong thir hai, & SGW wu tién chuyén dudng sang dudng thit nhit hodc
dudng thi hai theo dudng c6 d6 uu tién cao hon trong sé d6 wu tién clia dudng
thir nhit va d6 uu tién cua dudng tha hai. Mot cach tuy y, d0 uu tién cua
duong thtr nhat va d6 vu tién ciia dudng thir hai 14 dugc thiét dat theo didu
kién thuc té hodic dugc thiét ddt mic dinh, vi du, thiét dit mic dinh 1 d6 wu
tién cta dudng nao d6 trong danh sach dudng 13 cao hon so véi d6 uu tién cua
duong nam sau duong nay. Mot cach tuy ¥, théng tin vé dudng nay dugc mang
trong chi thi thir nhét, hodc tram gbc chinh c6 thé giri thong tin vé dudng nay
dén MME bing théng diép khac, & MME giri thong tin vé dudng ndy dén
SGW, chir khong bi gidi han & day.

Theo cach khac, mdt cach tuy ¥, trong qua trinh thiét 1ap kénh mang, thi
MME chi thi cho tram gdc chinh khong chuyén giao kénh mang méc dinh cho
tram géc phu. Cu thé 13, MME cling co thé chi thi, cho tram géc chinh nho st
dung bd nhan dang ciia kénh mang mic dinh, kénh mang mic dinh cu thé ma
khong dugc chuyén giao cho tram gbc phy; khi kénh mang ma qué trinh
chuyén duong hién tai dugc thuc hién cho nd la kénh mang méac dinh ma
duoc chi thi b1 MME va khong duogc chuyén giao cho tram géc phu, thi tram
gbc chinh khéng chuyén giao kénh mang mic dinh ndy cho tram gbc phu, nhd
d6 ngan chin van d& danh bat UE vén bi gdy ra do viéc khong thé chuyén

dudng d6i véi kénh mang mic dinh nay.
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C6 thé thiy tir cac giai phap ki thuat néu trén rang, theo phuong 4n nay
ctia sang ché, khi tram gdc chinh giri chi thi thir nhat dén thuc thé quan 1y di
dong, thi thuc thé quan 1y di dong xir Iy qué trinh chuyén dudng theo chi thi
thir nhat nay, va theo 1énh ca chi thi th nhit ndy, gift cho ngir canh khoa bao
mat d6i véi qua trinh chuyén duong nay khong dbi va chi thi cho tram gbc
chinh giit cho ngit canh khoad bao mat ddi véi qué trinh chuyén duong nay
khong dbi, & su dong bo ciia ngit canh khoa bao mat van c6 thé dugc bao dam
trong truong hop sb 1an chuyén dudng duoc kich hoat boi su két tap song
mang gitra cac tram gdc 13 qué 16n, nhdr d6 cai thién do tin cdy cua hoat dong
chuyén duong trong qua trinh két tap séng mang gitra cac tram gdc. Ngoai ra,
theo phuong 4n nay, sang ché con dé xuét giai phép chi thi chuyén dudng, dé
dudng ban dAu dugc sir dung khi qué trinh chuyén dudng that bai hoic qua
trinh chuyén duong dugc thuc hién trén hai hodc nhiéu duong theo céc d6 uu
tién cua cac duong, nho d6 giam kha nang giai phong kénh mang va danh bat
UE vén bi gy ra do qué trinh chuyén duong tht bai, va con cai thién db tin
cay cua hoat dong chuyén dudng trong qua trinh két tp séng mang gitta cac
tram géc.

Phén sau ddy s& m ta phuong phap khac dé phan phdi ngit canh khoa bao
mat theo sang ché bang cach 14y MME lam thiét bi thuc hién. Cén luu ¥ ring
MME theo phuong 4n ndy cua sang ché c6 thé 13 MME theo cac phuong 4n vé
thiét bi néu trén, va cac hoat dong Vé cac bude ctia nd ¢6 thé duge thuc hién cu
thé boi cac mddun chirc ning theo cac phuong an vé thiét bi néu trén. Nhu
duogc thé hién trén Fig.10, phuong phap phan phdi ngit canh khod bao mat theo
mot phuong 4n ctia sang ché bao gém cac budc:

1001: MME nhan chi thj th& nhat tir tram gbc chinh.

Chi thi thr nhat nay duoc ding dé yéu ciu hoat dong chuyén dudng tir
MME nay va chi thi ring hoat déng chuyén duong nay 1a dugc kich hoat boi
su két tap song mang gifta cac tram géc.

Theo phuong 4n nay cia sang ché, khi tram gbc chinh quyét dinh thuc
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hién qua trinh chuyén dudng dbi véi kénh mang va hoat déng chuyén dudng
nay duogc kich hoat boi su két tdp song mang gilta cac tram géc, thi tram géc
chinh giri chi thi thir nhit d&n MME.

Cu thé 13, theo mdt cach thire thuc hién, khi tram gbc chinh quyét dinh
chuyén giao kénh mang va xac nhan ring UE thuc hién viéc tao cu hinh RRC
dugc yéu ciu béi qué trinh két tap séng mang gitta cac tram gbc (vi du, nhan
duoc chi thi hoan tit viéc tao cAu hinh lai két ndi RRC duoc phan hdi boi UE,
hoac nhéan dugc chi thi ma dugc phan hdi béi tram gbc phu va cho biét sy truy
cap thanh cong ctia UE), thi tram gbc chinh gui thong diép yéu cau chuyén
duong dén MME, va bb sung chi thi thir nhit vao théng diép yéu cau chuyén
dudng nay.

Theo céch khac, theo cach thirc thuc hién khac, khi tram géc chinh quyét
dinh thuc hién qua trinh chuyén dudng ddi véi kénh mang va hoat dong
chuyén dudng nay duoc kich hoat béi su két tap séng mang gitra cac tram gdc,
thi tram gdc chinh giri chi thi thir nhit &&n MME bing cich xé4c dinh thong
di€p moi.

Céch thtrc gui chi thi thir nhét 13 khong bi gi6i han theo phuong an nay
ctia sang ché.

1002: MME xtr Iy qué trinh chuyén dudng theo chi thi thir nhét.

Sau khi nhan duoc chi thi thir nhat nay, thi MME thuc hién qué trinh
chuyén dudng tuong tmg khi duogc kich hoat boi chi thi thir nhat ndy. Cu thé 13,
chi tiét vé quy trinh chuyén duong cé thé duoc tim thy & phan mé ta quy trinh
chuyén dudng trén Fig.1-b, nén khong dugc mo ta chi tiét lai & day.

1003: MME giri chi thi thir ba dén tram gdc chinh theo 1énh cta chi thi
thir nhat, dé tram gbc chinh thu thap sé 1an dao nguoc cia NCC trong ngit
canh khoa bao mat dbi véi qué trinh chuyén dudng theo chi thi th ba nay.

Theo phuong 4n nay cta sang ché, MME c4p nhit NCC theo co ché xit 1y
ngilt canh khoa bao mat ban dau, tac 13, cong 1 vao NCC mbi 1an hoat dong

chuyén duong duogc thuc hién, va sau d6 gui chi thi thir ba dén tram géc chinh,
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dé tram gbc chinh thu thap sé 1an dao nguoc ciia NCC trong ngit canh khoa
bao mat d6i v6i qua trinh chuyén duong niy theo chi thi thir ba, trong d6 sb
14n d4o nguoc nay 13 s6 1dan ma NCC nhay tir gia tri 16n nhét sang gia tri nhé
nhét.

Mot cach tuy y, MME ghi lai s6 14n déo nguoc cia NCC, va bb sung sb
1an dao nguoc ctia NCC nay vao chi thi thir ba dugc giri dén tram gbc chinh,
dé tram gbc chinh thu thap s6 14n dao nguoc cia NCC tir chi thi thit ba ndy.

MGt cach tuy y, chi thi tha ba nay dugc mang trong thong di€p bao nhan
yéu cau chuyén dudng, hoic MME c6 thé giri chi thi thir ba nay dén tram gdc
chinh nh¢ str dung thong diép méi khac, chir khong bi gidi han & day.

Sau khi ddo nguoc NCC, mac du tri s6 ctia NCC 1a giéng nhu trude do,
nhung NH tuong Ung véi NCC nay la khac nhau. Do do, theo phuong an nay
cua sang ché, khi xac dinh duoc réng UE céan trich xuit khod bao mat (vi du,
khi xay ra su chuyén giao UE), thi tram gbc chinh gtri NCC hién tai va s6 lan
dao nguoc ciia NCC dén UE, dé UE c6 thé x4c dinh NH tuong tmg theo NCC
hién tai nhan duoc va sd 1an dao ngugc nhan dugc ctia NCC, va tiép tuc trich
xuét kho4 bao mat duoc déng bo véi khoa bao mat cia trani géc chinh.

Mot vi du s& duoc md ta. Nhu duoc thé hién trén Bang 1, tri s6 ban dau
ctia NCC 13 0, s6 1an dao nguoc 13 0, va NH ma tram gdc chinh sir dung 12
NH1; UE xéc dinh, theo sé luong 0 1in d4o nguoc, rang UE ciing can st dung
khoa bao mat NH1. Tuy nhién, néu sb 1an dao nguoc 14 1, tram gbc chinh va
UE can st dung khoa thu dugc sau khi dao nguoc, tire 14, NH tuong Ung voi
NCC ¢6 tri s6 0 14 NH9 sau khi NCC duge dao nguoc mot lén, nhu duge thé

hién trong bang sau day.
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Bang 1

Tri s6 NCC NH
NH1
NH2
NH3
NH4
NH5
NH6
NH7
NHS8
NH9
NH10

— O ] N U B W N ] O

Trong quy trinh chuyén duong, SGW tir chdi yéu ciu chuyén duong cia
kénh mang theo diéu kién dudng va chinh sach xir 1y cuc bd. Do d6, néu kénh
mang nay l1a kénh mang mac dinh, thi hién tuong danh bat UE c6 thé xay ra, vi
du, néu kénh mang nay 12 kénh mang can thiét dé duy tri két néi PDN, thi két
nbi PDN nay bi giai phong, nén UE c6 thé bi danh bat ra. Dé giai quyét van dé
nay, theo phuong 4n ndy, sang ché d& xuit hai giai phap chi thi chuyén duong
sau day:

Giai phap 1: SGW duoc chi thi, nhd st dung chi thi thi nhét, sir dung
dudng ban dau khi qué trinh chuyén duong tht bai; sau d6, khi hoic sau khi
MME nhén duge chi thi thi nhat, thi MME gui chi thi thi nhat nay dén SGW,
d& SGW sir dung dudng ban dau theo 1énh cta chi thi thir nhat nay khi quéa
trinh chuyén dudng that bai; khi SGW cho biét rang qua trinh chuyén duong
d3 that bai (vi du, khi MME nhan duoc thong tin ma dén tir SGW va cho biét
ring qué trinh chuyén duong hién tai da that bai), thi tram gdc chinh duoc chi

thi sir dung dudong ban dau. T4t nhién 13 theo giai phap ndy, tram gdc chinh
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cling c6 thé chi thi, bang cach chi thi khac, SGW dé str dung dudng ban dau
khi qua trinh chuyén dudng hién tai thit bai. Vi du, tram gdc chinh c6 thé guri,
dén MME trong quy trinh chuyén duong, chi thi khac ma khac véi chi thi tha
nhit; sau khi phat hién thiy chi thi khéc nay, thi MME giri chi thi nay dén
SGW, & SGW sir dung dudng ban dau theo 1énh cta chi thi nay khi qua trinh
chuyén dudng that bai.

~ Giai phép 2: Trong quy trinh éhuyén dudng, tram gbc chinh giri thong tin
vé dudong dén SGW nho sir dung MME, trong d6 thong tin vé dudng nay bao
gbm bo nhan dang cua dudng thir nht dugc cp phat béi tram gdc chinh cho
qua trinh chuyén dudng (vi dy, TEID cﬁa. dudong him GTP dudng xudng dugc
* cap phat béi tram gbe chinh cho qu4 trinh chuyén dudng), bé nhan dang cia
dudng thir hai dugc cap phat boi tram gde phu cho qué trinh chuyén dudng (vi
du, TEID ctia dudng hdm GTP dudng xubng duoc cip phét boi tram gbc phu
cho qua trinh chuyén duong), d6 wu tién ctia dudng thir nhat, va d6 vu tién cia
dudng thi hai, & SGW wu tién chuyén duong sang dudng thi nhat hoic
dudng thir hai theo dudng cé do wu tién cao hon trong sé d6 wu tién cua dudng
the nhit va d6 uu tién cta duong thtr hai. Mot céch tuy y, d6 uu tién cda
dudng thar nhit va do wu tién ciia duong thtr hai 13 duoc thiét dat theo didu
kién thyc té hodc dugc thiét dit mdc dinh, vi dy, thiét dit mic dinh 1a d6 uu
tién cda dudng nao do6 trong danh sach duodng la cao hon so vdi do uu tién cua
dudng nim sau duong nay. Mot cach tuy ¥, théng tin vé dudng nay dugc mang
trong chi thj thtr nhét, hodic tram gbc chinh c6 thé gl thong tin vé dudng nay
dén MME bang théng diép khac, d& MME gui thong tin vé dudng nay dén
SGW, cht khong bi gidi han & day.

Theo cach khac, mot cach tuy ¥, trong qué trinh thiét 14p kénh mang, thi
MME chi thj cho tram gdc chinh khéng chuyén giao kénh mang mic dinh cho
tram géc phu. Cu thé 13, MME cling c6 thé chi thi, cho tram géc chinh nho st
dung bd nhéan dang cia kénh mang mac dinh, kénh mang mac dinh cu thé ma

khong duoc chuyén giao cho tram gbc phu; khi kénh mang ma qui trinh
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chuyén dudng hién tai dugc thuc hién cho nd 1a kénh mang mac dinh ma
duogc chi thi bdi MME va khong duoc chuyén giao cho tram gdc phy, thi tram
gbc chinh khéng chuyén giao kénh mang mic dinh nay cho tram gbc phu, nho
d6 ngin chin van d& danh bat UE vén bi gy ra do viéc khong thé chuyén
dudng d6i véi kénh mang mic dinh nay.

C6 thé thay tir cac giai phap ki thuat néu trén ring, theo phuong 4n nay
ctia sang ché, khi tram gbc chinh guri chi thi thtr nhit dén thuc thé quan ly di
dong, thi thuc thé quan 1y di dong x&r 1y qua trinh chuyén dudng theo chi thi
tht nhét nay, va theo 1énh cua chi thi th nhét nay, chi thi cho tram géc chinh
thu thap s 1an dio ngugc cia NCC trong ngit canh khod bao mét, dé su ddng
bo cua nglr canh khod bao mat co thé van dugc bao dam béng cach thu thap
NH chinh x4c nho st dung s 14n d4o nguoc ctiia NCC trong trudng hop ma sd
1an chuyén dudng duoc kich hoat béi sy két tap séng mang gifta céc tram gbc
13 qua 16m, nho d6 cai thién d6 tin cay cta hoat dong chuyén dudng trong qua
trinh két tip séng mang gifta cac tram gdc. Ngoai ra, theo phuong an nay, sang
ché con @& xuét giai phap chi thi chuyén dudng, dé duong ban diu duoc su
dung khi qué trinh chuyén duong thit bai hodc qué trinh chuyén dudng dugc
thuc hién trén hai hoic nhiéu duong theo cac d6 uu tién cia cac duong, nho do
giam kha ning gidi phéng kénh mang va danh bat UE vén bi gdy ra do qua
trinh chuyén duong that bai, va con cai thién do tin cay cua hoat dong chuyén
dudng trong qua trinh két tap séng inang gifta cac tram gdc.

Phén sau ddy s& mé ta phuong phap phan phdi ngit canh khod bao mat
theo sang ché bing cach iy tram gbc chinh 1am thiét bi thuc hién. Can luu y
rang tram gdc chinh theo phuong 4n nay cua sang ché c6 thé 13 tram gbc theo
céc phuong 4n vé thiét bi néu trén, va cac hoat dong va cc bude clia né ¢ thé
duoc thuc hién cu thé béi cac mddun chire nang theo cac phuong an vé thiét bi
néu trén. Nhu duoc thé hién trén Fig.11, phuong phap phan phdi ngit canh
kho4 bao mat theo mdt phuong 4n ctia sang ché bao gém cac budc:

1101: Tram gdc chinh giri chi thi thir nhat dén MME.
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Chi thi thir nhit nay dugc ding dé yéu ciu hoat dong chuyén dudng tir |
MME nay va chi thi ring hoat dong chuyén dudng nay la duoc kich hoat boi
su két tAp séng mang giita cac tram gbc, d& MME xir Iy qué trinh chuyén
duong theo chi thi thir nhét nay.

Cu thé 13, theo mét cach thirc thuc hién, khi tram géc chinh quyét dinh
chuyén giao kénh mang va xac nhan réng UE thuc hién viéc tao ciu hinh RRC
dugc yéu ciu boi qua trinh két tip séng mang gitta cac tram gbc (vi dy, nhan
dugc chi thi hoan tit viéc tao cdu hinh lai két n6i RRC duoc phan hdi béi UE,
hodc nhan dugc chi thi ma dugc phan hdi boi tram géc phu va cho biét su truy
cap thanh cong ctia UE), thi tram gbc chinh gui thong diép yéu cdu chuyén
duong ¢n MME, va bb sung chi thj thi nhét vao thong diép yéu ciu chuyén
duodng nay.

Theo céch khéac, theo cach thirc thuc hién khéc, khi tram géc chinh quyét
dinh thuc hién qué trinh chuyén dudng dbi v6i kénh mang va hoat dong
chuyén duong nady duoc kich hoat béi sy két tap séng mang gitra cac tram gdc,
thi tram gbc chinh gui chi thi thr nhit dn MME béng cach xé4c dinh thong
diép méi.

Céch thic giri chi thi th nhat 12 khong bi gii han theo phwong 4n nay
clia sang ché.

Sau khi nhan dugc chi thi thi nhét nay, thi MME thuc hién qud trinh
chuyén duong twong tmg khi duoc kich hoat béi chi thi thir nhat ndy. Cu thé 13,
chi tiét v& quy trinh chuyén dudng cd thé dugc tim thdy & phan mo ta quy trinh
chuyén dudng trén Fig.1-b, nén khong duoc md ta chi tiét lai & day.

1102: Tram gdc chinh nhan chi thi thi hai tir MME, va giit cho ngft canh
khoa bao mét d6i v6i qua trinh chuyén dudng nay khong dbi theo chi thi thir
hai nay.

Theo phuong 4n ndy cta sang ché, chi thi thtr hai nay dugc mang trong
théng diép bao nhan yéu cau chuyén dudng dap lai thong diép yéu cau chuyén

duong, hodc chi thi thir hai ndy c6 thé dugc mang trong théng diép méi, chir
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khong bi gidi han & day.

Mot céch tuy y, chi thi thir hai nay mang ngit canh khoa bao mat nay; sau
khi nhan dugc chi thi thir hai nay, tram géc chinh luu lai nglt canh khod bao
mat dugc mang trong chi thi thir hai nay, va giri NCC trong ngit canh khoa bao
mat nay dén UE khi x4c dinh duoc réng UE can trich xuit khoa bao méat (tic 13,
KeNB).

Mot cach tuy ¥, béi vi tram gbc chinh c6 ban ghi vé ngit canh khoa bao
méat ban dau, nén cach thirc chi thi khoéng tuong minh dugc dung dé 1énh cho
tram gdc chinh giit cho ngir canh khoa bao mat nay khong ddi. Tirc 13, thoa
thuén ring: tram gdc chinh thu thap ngir cdnh khod bao mat theo chi thi thir hai
dugc gui boi MME; khi ngit canh khod bao mat nay can duoc gitt khong dbi,
thi MME khéng bd sung nglr canh khoa bao mat nay vao chi thi thr hai; khi
tram gbc chinh khong do thiy ngit canh khoa bao mat trong chi thi thir hai
nhan duoc, thi tram gbc chinh gifr cho ngit canh khod bao mét nay khong ddi,
va gtri NCC trong ngit canh khoa bao mét nay d&én UE khi x4c dinh duoc ring
UE can trich xuét khod bao mat (tirc 13, KeNB).

Trong quy trinh chuyén duong, SGW tir chdi yéu ciu chuyén dudng cia
kénh mang theo diéu kién dudng va chinh sach xi 1y cuc bd. Do d6, néu kénh
mang ndy 13 kénh mang mic dinh, thi hién tuong danh bat UE c6 thé xay ra, vi
du, néu kénh mang nay 13 kénh mang can thiét dé duy tri két ndi PDN, thi két
nbi PDN nay bi giai phong, nén UE c6 thé bi danh bat ra. D& giai quyét van dé
nay, theo phuong 4n nay, sang ché dé xuét hai giai phap chi thi chuyén duong
sau day:

Giai phap 1: SGW duoc chi thi, nho sir dung chi thi thir nht, dé st dung
dudng ban du khi qua trinh chuyén dudng hién tai that bai; sau d6, khi hodc
sau khi MME nhan duoc chi thi thi nhat, thi MME gti chi thi thr nhat nay
dén SGW, dé SGW sir dung dudng ban dau theo 1énh cia chi thi thir nhit nay
khi qua trinh chuyén duong hién tai thét bai; khi MME nhéan dugc théng tin ma
dén tir SGW va cho biét ring qua trinh chuyén dudng hién tai thét bai, thi
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MME giri, dén tram gbc chinh, thong tin cho biét ring qué trinh chuyén dudng
hién tai d3 thit bai, & tram gbc chinh st dung dudng ban dau, va gii thong
diép giai phong kénh mang dén tram gbc phu, dé chi thi cho tram gbc phu giai
phoéng kénh mang ma qua trinh chuyén dudng hién tai dugc thuc hién cho no.
T4t nhién 14 theo giai phap nay, tram gdc chinh ciing c6 thé chi thi, bang cach
chi thi khac, SGW d sir dung dudng ban dau khi qua trinh chuyén dudng hién
tai that bai. Vi du, tram gbc chinh c6 thé giri, #&n MME trong quy trinh chuyén
dudng, chi thi khac ma khéc véi chi thi tha nhét; sau khi phat hién théy chi thi
khac nay, thi MME gti chi thi nay &én SGW, dé SGW str dung dudng ban dau
theo 1énh ctia chi thi nay khi qua trinh chuyén dudng hién tai that bai.

Giai phap 2: Tram gbc chinh cip phéat dudng thir nhit cho qué trinh
chuyén duong hién tai va xac dinh do wu tién cia dudng thir nhit, thu thap
dudng thit hai dugc cp phat béi tram gbc phu cho qué trinh chuyén dudng
hién tai va x4c dinh d¢ uu tién cia duong th hai nay, va gui thong tin vé
duong dén SGW nho st dung MME, trong d6 thong tin vé& dudng nay bao gdm
bd nhéan dang cua duong thir nhét (vi dy, TEID ctua duong hdm GTP duong
xubng duoc cp phét béi tram gbe chinh cho qua trinh chuyén duong hién tai),
bd nhan dang cua dudng th hai (vi du, TEID cua dudng hdm GTP duong
xudng duoc cip phat boi tram gbe phu cho qua trinh chuyén dudng hién tai),
d6 wu tién cta dudng thir nhét, va d6 wu tién cua dudng thi hai, 3 SGW uu
tién thuc hién qua trinh chuyén dudng theo dudng c6 do wu tién cao hon trong
sb6 do uu tién cla duong tha nhét va do uu tién cla dudng tha hai, va thuc hién
qua trinh chuyén duong theo dudng cé d6 wu tién thip hon khi qua trinh
chuyén dudng dugc thuc hién theo dudng c6 dd wu tién cao hon di thit bai.
Mot cach tuy y, d6 uu tién clia duong tha nhit va do wu tién cta dudng thir hai
13 duoc thiét dit theo diéu kién thuc té hodc duoc thiét dat mac dinh, vi du,
thiét dit mic dinh 13 d6 wu tién ciia dudng nao d6 trong danh sach dudng 13
cao ‘hon so véi do uvu tién ctia duong nim sau dudng nay. Mot cach tuy ¥,

thong tin vé dudng nay duoc mang trong chi thi thr nhat, hodc tram gdc chinh
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c6 thé giri thong tin vé dudng nay dén MME bing thong diép khac, @& MME
giri thong tin vé dudng nay dén SGW, chtr khong bi gi6i han & day.

Theo cach khac, mét cach tuy ¥, trong qué trinh thiét 14p kénh mang, thi
MME chi thi cho tram gdc chinh khong chuyén giao kénh mang mic dinh cho
tram géc phu. Cu thé 13, MME cling co thé chi thi, cho tram géc chinh nho st
dung bo nhan dang ctia kénh mang mac dinh, kénh mang méc dinh cu thé ma
khéng duoc chuyén giao cho tram gdc phy; khi kénh mang ma qua trinh
chuyén duong hién tai dugc thuc hién cho nd 1a kénh mang mac dinh ma
duoc chi thi‘béi MME va khong duoc chuyén giao cho tram gbc phuy, thi tram
gbc chinh khong chuyén giao kénh mang mic dinh nay cho tram gbc phu, nhd
d6 ngan chin van dé danh bat UE vén bi gdy ra do viéc khong thé chuyén
duong d6i véi kénh mang mic dinh nay.

C6 thé thiy tir cac giai phap ki thuat néu trén ring, theo phuong 4n nay
ctia sang ché, khi qua trinh chuyén duong dugc kich hoat boi su két tap séng
mang gitta cac tram gdc, thi tram gbc chinh giri chi thi thir nhat dén MME, dé
MME xir 1y qua trinh chuyén duong theo chi thi thi nhat, va theo 1énh ciia chi
thi tht nhét ndy, gitr cho ngit canh khoa bao méat ddi v6i qua trinh chuyén
duong nay khong dbi va chi thi cho tram gbc chinh gift cho ngit canh khod bao
mat ndy khong dbi, dé su déng bd ctia ngir canh khoa bao mat van cé thé duoc
bao dam trong trudng hop sb 1an chuyén dudng duoc kich hoat béi su két tap
song mang gifta cac tram géc 1a qué 16n, nho d6 cai thién do tin cdy cua hoat
dong chuyén dudng trong qué trinh két tdp song mang gifta cic tram gdc.
Ngoai ra, theo phuong 4n ndy, sang ché con dé xuat giai phép chi thi chuyén
dudng, & dudng ban diu duoc str dung khi qua trinh chuyén duong thét bai
hodc qua trinh chuyén duong duogc thuc hién trén hai hoic nhiéu dudng theo
cac do uu tién cda cac duong, nho d6 giam kha niang giai phdng kénh mang va
d4nh bat UE vén bi gdy ra do qua trinh chuyén duong thit bai, va con cai thién
d6 tin cdy ctia hoat dong chuyén duong trong qué trinh két tp séng mang giita

cac tram goc.
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Phan sau ddy s& mé ta phuong phap phan phdi ngit canh khod bao mat
theo sang ché bang cach 13y tram gdc chinh 1am thiét bi thuc hién. Can luu
rang tram géc chinh theo phuong 4n ndy cia sang ché c6 thé 13 tram gdc theo
cac phuong 4n vé thiét bj néu trén, va cac hoat déng va céc budc clia né cb thé
duoc thuc hién cu thé bdi cac médun chire nang theo cac phuong an vé thiét bi
néu trén. Nhu dugc thé hién trén Fig.12, phuong phép phan phéi ngit canh
kho4 bao mat theo mot phuong an ctia sang ché bao gdm céc budc:

1201: Tram gbc chinh giri chi thi thir nhit dén MME.

Chi thi thir nhét nay duoc ding dé yéu ciu hoat déng chuyén duong tir
MME nay va chi thi ring hoat dong chuyén dudng nay 1a duoc kich hoat béi
su két tip séng mang gitta cac tram gbc, d& MME xt 1y qua trinh chuyén
dudng theo chi thi thir nhit nay.

Cu thé 13, theo mot cach thic thuc hién, khi tram géc chinh quyét dinh
chuyén giao kénh mang va xac nhén rang UE thyc hién viéc tao cAu hinh RRC
duoc yéu cau boi qua trinh két tip séng mang gitra cac tram gbc (vi du, nhan
duoc chi thi hoan tit viéc tao cAu hinh lai két ndi RRC duoc phan hdi bdi UE,
hosc nhan duoc chi thi ma duoc phan hoi boi tram gbc phu va cho biét sy truy
cap thanh cong ctia UE), thi tram gbc chinh giri théng diép yéu cau chuyén
duong dén MME, va bd sung chi thi thtr nhit vao thong diép yéu ciu chuyén
dudng nay.

Theo cach khac, theo cach thitc thuc hién khac, khi tram gbc chinh quyét
dinh thuc hién qua trinh chuyén dudong d6i v6i kénh mang va hoat dong
chuyén dudng nay dugc kich hoat béi sy két tip séng mang gitra cac tram gbe,
thi tram géc chinh gt chi thi thir nhit dén MME bing cich xéc dinh thong
di€p moi.

Céch thic guri chi thi thir nhét 13 khong bi gii han theo phuong 4n nay
ctia sang ché.

Sau khi nhan dugc chi thi th nhét nay, thi MME thyc hién qua trinh
chuyén dudng twong tmg khi duoc kich hoat bdi chi thi thir nhat ndy. Cu thé 13,
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chi tiét v& quy trinh chuyén dudng c6 thé duoc tim thiy & phin mé ta quy trinh
chuyén dudng trén Fig.1-b, nén khéng dugc mé ta chi tiét lai & day.

1202: Tram gbc chinh nhan chi thj thir ba tir MME, va thu thap sb 14n dao
nguoc ctiia NCC trong ngir canh kho bao mat d6i véi qué trinh chuyén dudng
theo chi thi thir ba nay.

Theo phuong 4n ndy cua sang ché, s6 1an dao nguoc 13 sb 1an ma NCC
nhay tlr gia tri 16n nhat sang gia tri nhd nhét.

Mot cach tuy y, MME ghi lai s6 14n dao nguoc cua NCC, va bd sung s6
lan dao nguoc ctia NCC nay vao chi thi thi ba duoc gii dén tram gdc chinh,
dé tram gbc chinh thu thap sb 14n dao nguoc cia NCC tir chi thi thir ba nay.

Mot cach tuy ¥, tram gbc chinh ghi lai s6 14n déo nguoc cia NCC trong
ngit canh khoa bado mat nay theo Iénh cua chi thi thir ba nay.

Theo phuong 4n ndy cta sang ché, chi thi thir ba nay duoc mang trong
thong diép bao nhan yéu ciu chuyén duong dap lai théng diép yéu cau chuyén
duong, hoic chi thi thir ba ndy c6 thé duoc mang trong thong diép mdi, chix
khong bi giéi han & day.

1203: Khi UE can trich xut kho4 bao mat, thi giri NCC trong ngit canh
kho4 bao méat va s 1an déo nguogc cua NCC dén UE, dé UE trich xuét khoa
bao mat theo NCC hién tai va s6 1an dao nguoc cia NCC nay.

[HEnﬁyléIHEduqcﬂanngécchhﬂ1phucvu.

Trong quy trinh chuyén dudng, SGW tir chéi yéu cau chuyén dudng cia
kénh mang theo diéu kién duong va chinh sach xi 1y cuc bd. Do d6, néu kénh
mang nay 12 kénh mang mic dinh, thi hién tuong danh bat UE c6 thé xay ra, vi
du, néu kénh mang nay 13 kénh mang cén thiét dé duy tri két nbi PDN, thi két
n6i PDN nay bi giai phong, nén UE c6 thé bi danh bat ra. D& giai quyét van dé
nay, theo phuong 4n nay, sang ché tiép tuc dé xuét hai giai phép chi thi chuyén
duong sau day:

Giai phap 1: SGW dugc chi thi, nho st dung chi thi th nhét, st dung
dudng ban dau khi qué trinh chuyén dudng that bai; sau d6, khi hodc sau khi
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MME nhén duoc chi thi thir nhit, thi MME gui chi thi thi nhat nay dén SGW,
d& SGW st dung duong ban diu theo 1énh cua chi thi thir nhat nay khi qué
trinh chuyén dudng thit bai; khi SGW cho biét ring qua trinh chuyén duong
d3 that bai (vi du, khi MME nhan duoc thong tin ma dén tir SGW va cho biét
ring qua trinh chuyén dudng hién tai da that bai), thi tram gbc chinh duogc chi
thi st dung dubng ban du. T4t nhién 13 theo giai phap ndy, tram gdc chinh
cling c6 thé chi thi, bing cach chi thi khic, SGW d sir dung dudng ban diu
khi qua trinh chuyén dué’ng hién tai that bai. Vi dy, tram géc chinh c6 thé gui,
dén MME trong quy trinh chuyén duong, chi thi khac ma khéc véi chi thi thi
nhét; sau khi phat hién thiy chi thi khac nay, thi MME gui chi thi nay dén
SGW, dé SGW st dung dudng ban dau theo 1énh cua chi thi ndy khi qu4 trinh
chuyén dudng that bai.

Giai phap 2: Trong quy trinh chuyén dudng, tram gbc chinh gt théng tin
vé duong dén SGW nhd st dung MME, trong d6 théng tin vé dudng nay bao
gém bd nhén dang ctiia duong thir nhét dugc cép phat boi tram géc chinh cho
qua trinh chuyén duong (vi du, TEID cta dudng hdm GTP dudng xudng duoc
cap phét boi tram gbe chinh cho qué trinh chuyén dudng), bd nhan dang cua
dudng thi hai duge cip phat boi tram gde phu cho qua trinh chuyén dudng (vi
du, TEID cua duong hdm GTP dudng xudng dugc cip phéat boi tram gbe phu
cho qua trinh chuyén dudng), d6 wu tién cta dudng thir nhét, va do vu tién cia
dub*rig thir hai, & SGW wu tién chuyén dudng sang dudng thir nhit hoic
duong thir hai theo dudng c6 d6 uu tién cao hon trong sb d6 uu tién cua dudng
tht nhat va do uvu tién cia duong thtr hai. Mot cach tuy y, do uu tién cuia
duong thir nhét va d6 wu tién ctia dudng thi hai 13 duoc thiét dit theo didu
kién thuc t€ hodc dugc thiét dit mac dinh, vi du, thiét dit méc dinh 13 d6 wu
tién cua dudng nao do trong danh sadch dudng l1a cao hon so véi d6 uu tién cua
dudng nam sau dudng ndy. Mot cach tuy ¥, thong tin vé& duong nay duoc mang
trong chi thi thir nhét, hodc tram gbc chinh ¢ thé gui thong tin vé dudng nay

dén MME bang théng diép khac, d& MME giri thong tin vé dudng nay dén
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SGW, chi khéng bi gidi han & day.

Theo cach khac, mét cach tuy ¥, trong qua trinh thiét 14p kénh mang, thi
MME chi thi cho tram gbc chinh khéng chuyén giao kénh mang méc dinh cho
tram géc phu. Cu thé 13, MME cling ¢cé thé chi thi, cho tram géc chinh nho st
dung bd nhin dang cia kénh mang mic dinh, kénh mang mic dinh cu thé ma
khong dugc chuyén giao cho tram gbc phu; khi kénh mang ma qué trinh
chuyén dudng hién tai dugc thuc hién cho nd la kénh mang mac dinh ma
dugc chi thi bdi MME va khéng dugc chuyén giao cho tram gbc phy, thi tram
gdc chinh khong chuyén giao kénh mang mic dinh nay cho tram gdc phu, nhd
d6 ngan chin van & danh bat UE vén bi gy ra do viéc khong thé chuyén
dudng d6i v6i kénh mang mic dinh nay.

C6 thé thy tir cac giai phap ki thuét néu trén ring, theo phuong 4n nay
ctia sang ché, khi qué trinh chuyén dudng duoc kich hoat boi su két tip séng
mang gitta cac tram gdc, thi tram gbc chinh gt chi thi thir nhat dén MME, dé
theo 1énh ctia chi thi thir nhat ndy, MME xi Iy qu4 trinh chuyén dudng ndy, va
chi thi cho tram gdc chinh thu thap sb 1an déo nguoc cia NCC trong ngir canh
khoa bao mat, dé su déng b cua ngit canh khod bao mat cé thé van dugc bao
dam bang cach thu thap NH chinh x4c nho st dung s6 14n dao ngugc ciia NCC
trong truong hop ma sé 14n chuyén dudng duoc kich hoat boi su két tip séng
mang gifta cac tram gbc 13 qua 16n, nhd d6 cai thién do tin cdy cua hoat dong
chuyén dudng trong qué trinh két tap séng mang gitra cac tram gbc. Ngoai ra,
theo phuong 4n nay, sang ché tiép tuc dé xuat giai phap chi thi chuyén dudng,
dé ngan chin mot cach c¢6 hiéu qua van d& danh bat UE vén bi gy ra bdi su
giai phong kénh mang do su chuyén dudng that bai, va con cai thién do tin ciy
ctia hoat dong chuyén dudng trong qua trinh két tip séng mang gitta cac tram
gbe.

Phan sau ddy md ta phuong phap chi thi chuyén dudng theo mot phuong
an cua sang ché béng cach 14y tram géc chinh 1am thiét bi thuc hién. Can luu ¥

ring tram gbc chinh theo phuong 4n ndy cia sang ché c6 thé 13 tram gbc theo
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cac phuong an vé thiét bi néu trén, va céac hoat dong va cac budc cua nd co thé
duoc thuc hién cu thé bdi cdc modun chic nang theo cac phuong an vé thiét bi
néu trén. Nhu dugc thé hién trén Fig.13, phuong phép ndy bao gém céc budc:

1301: Tram gdc chinh giri chi thi chuyén duong dén SGW qua MME.

Chi thi chuyén dudng nay duoc ding dé chi thi cho SGW sir dung dudng
ban dau khi qua trinh chuyén duong hién tai thét bai.

Theo phuong 4n nay cua sang ché, khi quyét dinh giam tai dir liéu, vi du,
quyét dinh, theo bdo cdo do dac va tinh trang tai, chuyén giao kénh mang sang
tram gbc phu, thi tram gdc chinh giri thong diép yéu cau thiét 14p kénh mang
dén tram gbc phu. Néu cho phép thiét 14p kénh mang, thi tram gbc phu cip
phat dudng hdm GTP dudng xubng cho kénh rhang nay, va gui thong tin
DL-GTP ciia dudng hdm GTP dudng xudng ndy dén tram gbc chinh nho st
dung thong diép dap tmg thiét 1ap kénh mang. Sau khi nhan dugc théng diép
dap Gmg thiét 1ap kénh mang, tram gdc chinh g chi thi chuyén du;‘)’ng dén
MME, & MME chuyén tiép chi thi chuyén duong nay dén SGW.

Mot cach tuy v, sau khi nhan duoc théng diép dap mg thiét 1ap kénh
mang, thi tram gbc chinh giri thong diép yéu cau chuyén dudong dén MME, va
bd sung chi thi chuyén dudng nay vao théng diép yéu cau chuyén dudng nay.

1302: Khi qué trinh chuyén dudng hién tai that bai, thi SGW sir dung
duong ban dau, va gii thong tin cho biét ring qua trinh chuyén dudng hién tai
d3 that bai dén tram géc chinh qua MME.

1303: Khi qué trinh chuyén dudng hién tai that bai, thi SGW st dung
dudng ban dau, va gii thong tin cho biét ring qua trinh chuyén dudng hién tai
d3 that bai dén tram gbc chinh qua MME.

Sau d6, tram gdc chinh gui thong diép gidi phong kénh mang dén tram
gbc phy, dé yéu cau tram gdc phu giai phéng kénh mang ma qué trinh chuyén
dudng hién tai d6i v6i n6 di thét bai.

C6 thé thiy tir cac giai phap ki thuit néu trén ring, theo phuong 4n niy

ctia sang ché, chi thi chuyén dudng duoc gii dén SGW, dé SGW st dung
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dudng ban dau theo 18nh cta chi thi chuyén dudng nay khi qué trinh chuyén
dudng hién tai thit bai, nhd d6 ngin chin van d& danh bat UE vén bi giy ra
béi sur gidi phéng kénh mang do qua trinh chuyén dudng that bai, va cai thién
d6 tin cdy cta hoat dong chuyén dudng trong qua trinh két tp séng mang gitra
c4c tram gdc.

Phan sau ddy s& mo ta phuong phap chi thi chuyén duong khéac theo mot
phuong 4n ctia sang ché bang cach 14y tram gbc chinh 1am thiét bi thuc hién.
Cén luu ¥ rang tram gdc chinh theo phwong 4n ndy cua sang ché c6 thé 13 tram
gbc theo cac phuong 4n vé thiét bi néu trén, va cac hoat dong va cac bude cia
n6 c6 thé duogc thuc hién cu thé bdi cac modun chiic ning theo cac phuong an |
vé thiét bi néu trén. Nhu duoc thé hién trén Fig.14, phuong phap nay bao gém
cac budc:

1401: Tram gbc chinh guri thong tin vé dudng ¢én SGW qua MME.

Théng tin vé dudng niy bao gdm b nhan dang cia dudng thir nhit dugc
cap phat boi tram gbc chinh cho qué trinh chuyén dudng hién tai (vi du, TEID
- cia duong him GTP dudng xudng dugc cip phat boi tram gbe chinh cho qua
trinh chuyén dudng hién tai), bé nhan dang ctia dudng thir hai duoc cip phat
béi tram gbe phu cho qua trinh chuyén duong hién tai (vi du, TEID cua dudng
ham GTP dudng xudng duoc cip phat bsi tram gbe phu cho Qué trinh chuyén
dudng hién tai), d6 uvu tién cta dudong tha nhét, va d6 uu tién cta duong thu
hai. |

Theo phwong 4n nay cua sang ché, khi quyét dinh giam tai dit liéu, vi du,
quyét dinh, theo bdo cdo do dac va tinh trang ti, chuyén giao kénh mang sang
tram gbc phu, thi tram gdc chinh giri thong diép yéu cau thiét 14p kénh mang
dén tram gbc phu. Néu cho phép thiét 14p kénh mang, thi tram gdc phu cép
phat duong him GTP dudng xudng (tic 13, dudng thir hai) cho kénh mang nay,
va gt thong tin DL-GTP ctia duong hdm GTP duong xudng ndy dén tram gbc
chinh nho st dung théng diép dap tng thiét 1ap kénh mang. Sau khi nhan dugc
thong diép dap ung thiét 1ap kénh mang, tram gbc chinh cip phat dudng him
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GTP duong xubng (tic 13, dudng thtr nhat) cho kénh mang ndy, va g thong
tin vé& dudong nay dén MME, d& MME chuyén tiép théng tin vé& dudng nay dén
SGW. Mbt cach tuy y, d6 uu tién ctia dudng thir nhat va do vu tién cua dudng
thir hai trong thong tin vé duong néu trén 13 dugc thiét dit theo diéu kién thuc
té hodc dugc thiét dit mic dinh, vi du, thiét dit mic dinh 13 d¢ wu tién cua
duong nao do trong danh sach duong la cao hon so véi do wu tién cia dudng
nim sau dudng nay.

1402: SGW uu tién chuyén dudng sang dudng thir nhat hoic duong thu
hai theo dudng c6 d6 uu tién cao hon.

1403: Khi chuyén dudng thanh cong, thi SGW guri chi thi chuyén dudng
thanh c6éng dén tram gbc chinh qua MME.

Chi thi chuyén dudng thanh c6ng ndy mang thong tin vé dudng dugc st
dung khi qué trinh chuyén duong hién tai thanh cong.

1404: Tram gdc chinh thuc hién hoat dong twong tng theo chi thi chuyén
dudng thanh cong nay.

Néu chi thi chuyén dudng thanh cong nay cho biét ring dudng duoc sir
dung khi qué trinh chuyén dudng hién tai thanh céng 14 dudong thir nhat dugc
cép phat boi tram gdc chinh, thi tram gdc chinh 1énh cho tram gbc phu giai
phéng thong tin kénh mang lién quan dén qué trinh chuyén dudng hién tai, dé
kénh mang nay dugc duy tri trén tram gdc chinh. Néu chi thi chuyén dudng
thanh cong nay cho biét ring dudng ma duoc sir dung khi qué trinh chuyén
dudng hién tai thanh cong 14 dudng thir hai dugce cAp phét boi tram gdc phu,
thi tram gbc chinh giri, &én tram gbc phu, thong tin UL-GTP duoc cip phat bsi
SGW, dé kénh mang nay duoc chuyén giao sang tram gbc phu.

C6 thé thiy tir cac giai phap ki thuat néu trén ring, theo phuong an nay
cua sang ché, thong tin vé duong dugc gui dén SGW, dé SGW uu tién thuc
hién qua trinh chuyén duong theo dudng c6 d6 uu tién cao hon trong s cac do
wu tién cta dudng trong thong tin vé duong nay khi qua trinh chuyén dudng

hién tai that bai, va thuc hién qu4 trinh chuyén duong theo dudng c6 d6 wu tién

-51-



25463

thip hon khi qué trinh chuyén dudng dugc thuc hién theo dudng c6 d6 wu tién
cao hon di thit bai, nhd d6 ngin chin van dé danh bat UE vén bi gay ra bdi su
giai phéng kénh mang do su chuyén dudng that bai, va cai thién do tin cdy cua
hoat dong chuyén duong trong qua trinh két tap séng mang gitra cac tram gbc.

Theo mdt phuong 4n, sang ché tiép tuc d& xudt phuong tién luu trir doc
dugc bang may tinh, trong d6 phuong tién luu trit doc dugc bang méy tinh nay
chtra chuong trinh, va chuong trinh nay thyc hién mét $6 trong s6, hoic tat ca,
céc bude duge néu trong cac phuong 4n vé phuong phap néu trén.

Theo mét sé phuong 4n trong don nay, can hiéu rang thiét bi va phuong
phap dugc bdc 16 ¢ thé duoc thuc hién theo nhitng cach khéc. Vi du, phuong
4n veé thiét bi da dugc mo ta 1a chi dugc néu lam vi du. Vi du, nhém don vi néu
trén chi 1a nhém chic nang logic, va né co thé 12 nhém khac khi thuc hién thuc
té. Vi du, cdc don vi hodc cac thanh phﬁn c6 thé duoc két hop hodc duoc tich
hop vao hé théng khac, hodc mdt sé diu hiéu c6 thé duoc bod qua, hoaié khong
dugc thuc hién. Ngoai ra, cac mdi ghép v6i nhau hoic cac mdi ghép hoic cac
mbi nbi giao tiép truc tiép dd duoc thé hién hodc dugc mé ta néu trén 13 cb thé
dugc thuc hién qua mot sb giao dién. Cac mdi ghép hoic cac két ndi giao tiép
gian tiép gilra cac thiét bi hoic cac khéi 1a c6 thé dugce thuc hién vé mat dién
tur, co hoc, hodc cac dang khac.

- Céc khéi dugc mé ta dudi dang cac bd phan riéng 1& c6 thé 13, hodc khong
phai 13, riéng 1€ vé mit vat 1y, va cac b phan duoc thé hién dudi dang cac
khdi c6 thé 13, hoic khong phai 13, cac khédi vat 1y, c6 thé duoc dit tai mot vi
tri, hodc c6 thé dugc rai rac trén nhiéu don vi mang. Mot sb hodc tit ca trong
s6 cac khéi ndy c6 thé duoc chon theo cic nhu cau thuc té dé dat dugc cac
muc dich cta cidc phuong an nay.

Ngoai ra, cac khéi chirc ning & cac phuong 4n cia sang ché c6 thé dugc
tich hop vao mot khdi xtr 1y, hodc mdi trong s6 cac khdi ndy ¢ thé ton tai mot
minh vé& mit vat 1y, hodc hai hodc nhiéu khdi duoc hop nhét thanh mot khéi.

Khéi hop nhét duoc ¢ thé dugce thue hién dudi dang phﬁn cung, hoac co thé
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dugce thuc hién dudi dang khdi chire nang ph?m mém.

Khi khéi hop nhét nay dugc thuc hién duéi dang khdi chic nang phén
mém va dugce ban hodc dugc st dung dudi dang san phém doc lap, thi khéi
hop nhét nay c6 thé duge luu gift trén phuong tién luu trit doc duoc bang may
tinh. Do do, gidi phap ctia séng ché, hodc phan khic phuc nhugce didm cta giai
phap da biét, hodc tht ca hodc mot sb trong sb cac giai phap ki thuat nay, co thé
dugc thuc hién dudi dang san phém phén mém. Séan phém phén mém nay duoc
luu gilt trén phuong tién luu trit va bao gém mot sb 1énh dé ra lénh cho thiét bi
may tinh (co thé 1a mady tinh cd nhan, may chu, hoac thiét b mang) thuc hién
toan b hodc mot sd trong sb cac budce cla cac phuong phép da dugc mo ta
trong cic phuong 4an theo sang ché. Phuong tién luu trit néu trén bao gom:
phuong tién bat ki ma c6 thé luu gitt ma chuong trinh, chiang han 6 dia USB
(Universal Serial Bus - buyt ndi tiép van ning), dia cung thao ra dugc, ROM
(Read Only Memory - b nhé chi doc), RAM (Random Access Memory - bd
nh¢ truy cip ngau nhién), dia tir, hodc dia quang.

Phuong phép phan phdi ngir canh khoa bao mat, phuong phap chi thi
chuyén dudng, thuc thé quan ly di dong, va tram gbc theo sang ché da duoc
md ta chi tiét trén day. Dua trén pham vi ctua sang ché, nguoi co kién thtrc
trung binh trong linh vuc nay cé thé tao ra nhitng phuong an cai bién dbi véi
nhiing c4ch thtrc thuc hién cu thé va pham vi 4p dung cia sang ché. Do do6, noi

dung ctia ban mo ta nay khong nham gidi han sang ché.
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YEU CAUBAO HO

1. Thiét bj mang 13i bao gdm:

b6 nhan duge tao cAu hinh dé nhan chi thi thit nhét tr tram géc chinh, chi
thi thir nhat bao gém dia chi giao thirc Internet (Internet Protocol, IP) giao thirc
dudng him dich vu v6 tuyén géi chung (General Packet Radio Service
Tunneling Protocol, GTP) dudng xubng duoc st dung cho chuyén kénh mang
tir tram gbc chinh sang tram gdc phu; va

bd truyén dugc ghép ndi v4i bd nhan va dugce tao cdu hinh dé gui chi thi
thir hai dén tram gdc chinh dé gift ngir canh khoa bao mat khong doi, chi thi

thr hai loai trir nglr canh khda bao mat.

2. Thiét bi mang 15i theo diém 1, trong dé chi thi thir nhat con bao gém bd

nhan dang (identifier, ID) ctia dudng hdm GTP dudng xudng.

3. Thiét bi mang 13i theo diém 2, trong d6 bd truyén con duoc tao ciu hinh dé
gri théng diép dén cong ndi phuc vu (serving gateway, SGW), va thong diép
bao gébm dia chi IP GTP duong xudng va ID cua dudong ham GTP dudng

xuodng.

4. Thiét bi mang 13i theo diém 1, trong d6 thiét bi mang 15i 13 thuc thé quan 1y
di dong (mobility management entity, MME).

5. Tram gbc bao gdm:

bd truyén duoc tao cAu hinh dé gt chi thi th nhét dén thuc thé mang 101,
chi thi th& nhit bao gém dia chi IP GTP duong Xuéng dugc st dung cho
chuyén duong kénh mang tir tram gbc dén tram gbc phu;

bd nhén dugce tao cAu hinh dé nhan chi thi thi hai tir thuc thé mang 10i; va

b6 xtt Iy dugc ghép nbi véi bd nhan va b truyén va duge tao ciu hinh dé

giit ngit canh khoa bao mat khong dbi khi khong do thdy ngit canh khéa bao
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mat trong chi thi thi hai.

6. Tram gbc theo diém 5, trong d6 trong d6 bd xir 1y con duogc tao cAu hinh dé

xé4c nhan chuyén dudng kénh mang tir tram gdc sang tram gbc phu.

7. Tram gbc theo diém 5, trong d6 chi thi thir nhat con bao gém ID ciia dudng

ham GTP duong xudng.
8. Tram gdc theo diém 5, trong d6 thuc thé mang 15i 14 MME.

9. Tram gdc theo didm 5, trong d6 bd xir 1y con duoc tao cAu hinh d xac nhan
thiét bj dau cudi hoan thanh céu hinh diéu khién tii nguyén vo tuyén (radio

resource control, RRC) véi tram géc phu.

10. Phuong phép phan phdi ngir canh khéa bao mat bao gdm cac budc:

nhan, béi thuc thé mang 131, chi thi thir nhét tir tram gbc chinh, chi thi thir
nhit bao gém dia chi IP GTP dudng xudng duoc st dung cho chuyén dudng
kénh mang tir tram gbc chinh sang tram gdc phu; va

gtri, boi thuc thé mang 151, chi thi thi hai dén tram gbc chinh dé gitt ngi

canh khoa bdo mat khong dbi, chi thi thi hai loai trir ngir canh khda bao mat.

11. Phuong phép theo diém 10, trong d6 chi thi thir nhat con bao gém ID cua
duong hdm GTP duong xudng.

12. Phuong phép theo diém 11, trong dé phwong phap con bao gdm buédc giri,
by thuc thé mang 101, thong diép dén SGW, va thong diép bao gém dia chi IP

GTP duong xudng va ID cta duong him GTP dudng xudng.

13. Phuong phép theo diém 10, trong d6 thyuc thé mang 15i 13 MME.
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14. Phuong phép phan phdi ngir canh khoéa bao méat bao gdm céc budc:

gui, boi tram gde chinh, chi thi thir nhit dén thiét bi mang 161, chi thi tha
nhat bao gdm dia chi IP GTP duong xudng duoc sir dung cho chuyén duong
kénh mang tlr tram gdc chinh dén tram géc phu;

nhan, béi tram géc chinh, chi thi th@ hai tir thiét bi mang 101; va

gift, bdi tram géc chinh, ngt canh khoa bao mat, nglr canh khéa bao mat

khong duoc bao gém trong chi thi thir hai.
15. Phuong phap theo diém 14, trong d6 viéc giri chi thi thir nhat dén thiét bi
mang 16i bao gdm budc xac nhan, bdi tram gbc chinh, chuyén duong kénh

mang tr tram gdc chinh sang tram gbc phu.

16. Phuong phap theo diém 14, trong d6 chi thi thi nhét con bao g6m ID cuia

duong ham GTP duong xudng.
17. Phuong phép theo diém 14, trong d6 thiét bi mang 15i 14 MME.
18. Phuong phap theo diém 14, trong d6 viéc gui chi thi thtr nhat dén thiét bi

mang 101 bao gom budc xac nhén, bdi tram goc chinh, thiét bi dau cudi hoan

thanh c4u hinh RRC véi tram gde phu.
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Fig.2
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Fig.3
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Fig.4
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Fig.5
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Fig.6
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Fig.7
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800
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803 804 802
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Fig.8

r 901
MME nhén chi thi thir nhat tir tram gdc chinh

- 902
MME xtr ly qué trinh chuyén duong theo chi thi thir /7
nhat

A

MME giit cho ngit canh khoa bao mat ddi véi qua /7 203
trinh chuyén dudng nay khong dbi theo 1énh cua chi
thi thtr nhat

A

| F 904
MME g chi thi thir hai dén tram gbc chinh

Fig.9
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) ] Vam 1001
MME nhan chi thi thr nhat tir tram goc chinh

- 1002
MME xir ly qua trinh chuyén duong theo chi thi />
thir nhat

A

1003
MME gitri chi thi thtr ba dén tram goc chinh theo /_
1énh cua chi thi thi nhat

Fig.10

) o Yam 1101
Tram goc chinh guri chi thi thir nhat dén MME  /

Tram gdc chinh nhan ch1 thi thtr hai tr MME, va 1102
gitt cho ngft canh khoa bao mat d6i véi qua trinh /7
chuyén dudng nay khong dbi theo 1énh ctia chi
thi thtr hai nay

Fig.11
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) o Yo 1201
Tram goc chinh gui chi thi thr nhat dén MME

Tram goc chinh nhan chi thi thr ba tr MME, va 1202
thu thap s6 1an dao nguoc cua NCC trong ngir ‘canh /7
khoa bao mat dbi véi qua trinh chuyen dudng theo
chi thi th ba nay

\ 4

Khi UE cén trich xuét kho4 bao mat, thi giri NCC | / 1203
trong ngft canh kho4 bao mat va so6 I4n do nguoc
ctia NCC dén UE

Fig.12

Tram gbc chinh gt chi thi chuyén dudng dén SGW qua |/ 1301
MME

Khi qua trinh chuyen duong hién tai thét bai, thi SGW sur 1302
dung dudng ban dau, va gui thong tin cho blet rang qua /7
trinh chuyén duong hién tai d4 thét bai dén tram gbc
chinh qua MME

| Khi qua trinh chuyen duong h1en tai thit bai, thi SGW st 1303

dung duong ban dau, va gii thong tin cho b1et rang qua /7

trinh chuyén duong hién tai da that bai dén tram gbc
chinh qua MME

Fig.13
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Tram géc chinh gtri théng tin vé dudng dén SGW qua |/ 1401
MME '

A

1402
SGW uu tién chuyén dudng sang du'ong tha nhit hoic |/
duong thir hai theo duong ¢6 d6 wu tién cao hon

|

1403
Khi chuyén duodng thanh cong, thi SGW gtri chi thi |/
chuyén dudng thanh céng dén tram goc chinh qua MME

1404
Tram gbc chinh thuc hién hoat dong tuong ung theo chi |/
thi chuyén duong thanh cong nay

Fig.14
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