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(54) PHUONG PHAP TRONG NUT MANG THU NHAT VA NUT MANG THU NHAT
PE DIEU KHIEN THIET BI NGUOI DUNG TRONG MANG TRUYEN THONG

(57) Sang ch& dé cap dén thu tuc Cap nhat ving dinh tuyén (Routing Area
Update - RAU) trong UTRAN hoac cap nhat ving theo doéi (Tracking Area
Update - TAU) trong LTE. Hon nita, sdng ché con dé cap dén thi tuc noi dung
PDP trong UTRAN ciing nhu thu tuc két n6i PDN trong LTE. Trong thi tuc
RAU hién tai, SGSN, ma bi 16i cap nhat ving dinh tuyén, vi du do né nhan 16i
quay trd lai DNS, giii ban tin tir chéi RAU v6i ma nguyén nhan CC#17 chi bdo
16i mang trd lai thiét bi nguoi ding (114b). Ma nguyén nhan CC#17 trong ban
tin tr chdi RAU lam cho thiét bi ngudi ding ghi yéu cdu RAU mdi. Do do, thiét
bi nguoi dung bi ket trong vong lap ghi ban tin yéu cau RAU va nhan ban tin tix
chdi RAU. Van dé nay dugc giai quyét boi sang ché trong d6 SGSN duy tri viéc
theo doi sO lugng tr choi khi thuc hién RAU. Khi s6 lugng tir ch6i cao hon
ngudng, thi SGSN sé& gui ban tin tir chdi RAU v6i ma nguyén nhan CC#10 dén
thiét bi nguoi dung (115b), nho d6 ma nguyén nhan CC#10 chi bdo viéc tach
hoan toan thiét bi ngudi ding. Theo céch khic, ma nguyén nhan dugc thay doi tir
CC#17 thanh CC#10 va dé tranh vong lap khac. Nguyén 1y tuong tu duoc ap
dung cho tht tuc TAU trong LTE ciing nhu cho thi tuc PDP trong UTRAN va
LTE.
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Linh vue k§ thuét dwoc dé cip

Noi chung, sang ché dé cip dén nat mang thir nhat va phuong phép trong nut

mang th@ nhat. Cu thé hon, sang ché d& cap dén viéc didu khién thiét bi ngudi dung.
Tinh trang ky thuit ciia sang ché

Trong mang di dong dién hinh, cling dugc goi 12 hé théng truyén théng khong
day, cac thiét bi ngudi dung (User Equipment - UE), truyén thong thong qua Mang
truy nhap vo tuyén (Radio Access Network - RAN) téi mot hodc nhiéu mang 16i (Core

Network - CN).

Thiét bi ngudi dung 12 thiét bi diu cudi di dong ma nhd d6 thué bao c6 thé truy
nhdp cac dich vu dugc dua ra boi mang 16i cia nha diéu hanh va céc dich vu phia
ngoai mang ctia nha didu hanh ma mang truy nhap vo tuyén cta nha didu hanh va
mang 161 cung cp truy nhap téi d6. Thiét bi ngudi dung 6 thé 13, vi dy, thiét bi truyén
thong nhu dién thoai di dong, dién thoai mang té bao, dién thoai thong minh, may tinh
bang, thiét bi may t6i may (Machine to Machine - M2M) hodc may tinh xach tay ¢
kha ning két ndi khong day. Thiét bi ngudi ding c6 thé 1a di dong, bo thi, cAm tay,
duoc chira trong may tinh, hodc thiét bi di dong dit trén xe cd, cho phép truyén théng
thoai va/hodc dit li€u, thong qua mang truy nhap vo tuyén, véi thuc thé khac, nhu tram
di dong hodc may chi khac. Thiét bi nguoi ding c6 thé truyén thong khong day trong
mang truyén thong. Viéc truyén thong c6 thé duoc thuc hién, vi du, giita hai thiét bi
ngudi ding, gitra thiét bi ngudi dung va dién thoai thong thuong va/hodc gitra thiét bi
nguoi ding va may chd thong qua mang truy nhép vo tuyén va c6 thé mot hozic nhiéu

mang 161, dugc chira trong mang truyén thong.

Mang truy nhap v tuyén bao trim viing dia ly ma dugc chia thanh cc ving té
bao. Mdi vung té bao duge phuc vu bdi tram gbc (BS), vi du tram gbc vo tuyén (Radio
Base Station - RBS), ma trong mot vai mang truy nhép vo tuyén ciing dugc goi 1a nut
B cai tién (evolved NodeB - eNB), NodeB hozc nut B. Té bao 12 ving dia Iy ma ving

pht song vo tuyen duge cung cip boi tram gdc vo tuyén tai ving tram goc. Moi t€ bao
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duoc nhan dang boi s6 nhan dang trong vung v tuyén cuc by, ma dugc quang ba
trong té bao. Céc tram gdc truyén thong qua giao dién vo tuyén hoat dong trén cac tin

$0 vO tuyén voi céc thiét bi nguoi dung nam trong pham vi ctia cac tram goc.

Thiét bi nguoi ding ma khong tuan theo tiéu chudn Du 4n ddi téc thé hé tht ba
(third Generation Partnership Project - 3GPP) c¢6 thé két thuc trong vong bao hiéu lién
tuc ma tiéu tén cac tai nguyén mang truy nhip vo tuyén va mang 161, ngoai thuc té
ring chiing khong bao gio nhan duoc dich vu cho dén khi quay vong ngudn thi cong

hodc thn cong Tu chdi dich vu (Denial-Of-Service - DOS) dién ra.

Trong GERAN/UTRAN, tha tuc cdp nhat ving dinh tuyén (Routing Area
Update - RAU) duoc stt dung dé cap nhat viung dinh tuyén (Routing Area - RA) cia
thiét bi ngudi ding khi thiét bi nguodi dung di tir ving dinh tuyén nay téi ving dinh
tuyén khéc. Trong Phaét trién dai han (Long Term Evolution - LTE), thu tuc tuong ting
12 Cap nhét ving theo ddi (Tracking Area Update - TAU). Thiét bi ngudi dung khai
tao TAU khi phat hién ring né di vao vung theo ddi (Tracking Area - TA) méi. Ving
dinh tuyén hodc ving theo ddi 1a ving dia Iy trong Mang di d6ng mit dit cong cong
(Public Land Mobile Network - PLMN). Khi RAU khong thé duoc chép nhan, mang
glri ban tin tir chdi RAU t6i thiét bi ngudi ding. Ban tin tir chéi RAU bao gdm gi4 tri
Mai nguyén nhan (Cause Code - CC) chi bdo nguyén nhéan cta viéc tir chéi. Vi du, tir
phia nha diéu hanh, mot vai thiét bi nguoi dung duong nhu kho khan khi thu bén tin tur
chdi RAU bao gdm chi bao nguyén nhan 16i CC#17. CC#17 trong ban tin tur chbéi RAU
chi bao ring nguyén nhén cta viéc tir chdi 13 that bai mang. Diéu nay tuong tu dbi voi
thi tuc TAU. GERAN la viét tit cia GSM EDGE Radio Access Network — Mang truy
nhap v tuyén EDGE GSM, GSM la viét tit cua Global System for Mobile
Communications — Hé théng toan cdu cho truyén thong di dong va EDGE 1a viét tit
ctia Enhanced Data rates for GSM Evolution — Tdc do dit lidu nang cao cho cai tién
GSM. UTRAN la viét tit cta Universal Terrestrial Radio Access Network — Mang

truy nhép vo tuyén mit dat toan cau.

Xem xét kich ban luu luong dit liéu vi du sau day:
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1) Thiét bi ngudi ding thuc hién tinh di dong lién k¥ thuét truy nhap vo tuyén
(Inter Radio Access Technology - IRAT) bang cach di chuyén tir 2G thanh 3G,
tre 1a tr GSM thanh WCDMA.

2) Thiét bi ngudi ding bi tir chbi bai Nut hd trg dich vu vo tuyén géi chung phuc
vu (Serving General packet radio service Support Node - SGSN) bang ban tin
CC#17. C6 thé ¢6 nhidu 1y do khac nhau vé viéc tai sao SGSN tir chdi thiét bi
nguoi dung vai CC#17.

Khi kich ban 1) hodc 2) xay ra, thi thiét bi ngudi ding s& khong gén lai, thay vi
do6 thiét bi ngudi ding s& nidm trong vong lip bdi viec gui yéu cau RAU khac t6i
SGSN va thu tir chéi RAU CC#17 tr SGSN mét 1an nira. Viée di dong IRAT, nhu
duoc dé cp trén day, lién quan dén viéc di dong cua thiét bi ngudi dung gitta LTE va

cac k¥ thuat 3GPP trudce do.

Fig.la minh hoa vi dy hién tai cua thti tuc RAU. Tht tuc RAU dugc khoi tao
boi thiét bi nguoi ding khi né roi khoi mot vung dinh tuyén va di vao ving dinh tuyén
khac. Fig.la minh hoa mang truyén thong 100a bao gdbm SGSN 101a, may chu hé
théng tén mién (Domain Name System - DNS) 105a va thiét bi ngudi dung 110a.
Thiét bi nguoi dung 110a di chuyén tir viing dinh tuyén nay téi ving dinh tuyén khéc.
SGSN 101a chiu trach nhiém phan phat cac géi dir liéu toi va tir (cac) thiét bi ngudi
dung trong vung dich vu dia ly ctia né. Nhiém vu cia SGSN 101a bao gbm dinh tuyén
va truyén géi tin, quan ly di dong (gan/tach va quan 1y vi tri), quan ly lién két logic, va
céc chirc ning nhan thuc va tinh phi. SGSN 101a luu trit thong tin vi tri va cac lugc st
ngudi ding cia tat ca thiét bi ngudi dung Dich vu vo tuyén goi chung (General Packet
Radio Service - GPRS) 110a dugc dang ky voi SGSN 101a. Mot cach don gian, DNS
105a la dich vu internet ma két ndi cac tén mién t6i cac dia chi Giao thirc Internet
(Internet Protocol - IP), t&rc 12 n6 dich cdc tén mién thanh céc dia chi IP. Thu tuc RAU
duoc 14y 1am vi du trén Fig.la bao gdm céac bude sau ddy, ma cac budc nay co thé

duoc thuc hién theo tht ty thich hop bat ky:

Budc 111a
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Thiét bi nguoi dung 110a giri Ban tin Yéu cu RAU t6i SGSN 101a khi no roi
b6 mot ving dinh tuyén va di vao ving dinh tuyén khac. Viéc thay dbi tir SGSN cfi t¢i

SGSN 101a cling xay ra.

Bud6e 112a

SGSN 101a thu Ban tin Yéu cAu RAU va gt truy vin DNS t6i DNS 1052 dé
tim kiém SGSN hop tac cii. Thuét ngit “ci” dugc sir dung ciing v6i SGSN lién quan
dén SGSN nim trong ving dinh tuyén trude d6 ma thiét bi ngudi dung 110a di chuyén
tu do.

Budce 113a

DNS 105a thu truy vdn DNS tir SGSN 101a va dich n6 thanh thanh dia chi IP
nhim muc dich dinh vi SGSN hop tac. Vi mot vai Iy do, DNS 105a khong tim thy
SGSN hop téac cii, va do do gui 16i phan hdi DNS quay tré lai SGSN 101a.

Budc 114a

SGSN 101a thu 15i phan hdi DNS tir DNS 105a va giri Ban tin Tir chdi RAU
v6i ma nguyén nhan CC#17 chi bao sy that bai mang quay tré lai thiét bi nguoi dung
110a. Ban tin T chdi RAU CC#17 lam cho thiét bi ngudi ding 110a quay lai budc
111a va gtri Ban tin Yéu cdu RAU méi. Do do, thiét bi nguoi dung 110a bi ket trong
vong lap gri Ban tin Yéu cdu RAU va thu Ban tin Tt chdi RAU. Thong tin dugc truy
hdi tir DNS 105a c6 thé duoc tao cAu hinh cuc bd trong SGSN 101a.

Fig.2a minh hoa vi du khac ciia mang truyén thong 200a va thu tyuc giao thue dit
liéu goi (Packet Data Protocol - PDP). Mang truyén thong 200a bao gdm thiét bi nguoi
dung 110a, SGSN 101a va Nut hd tro GPRS cong (Gateway GPRS Support Node -
GGSN) 207a. GGSN 207a chiu trach nhiém phéi hop gitta mang GPRS va cac mang
chuyén mach géi (Packet Switched — PS phia ngoai. GGSN 207a c6 ban ghi bao gdm
thong tin cta cac thiét bi ngudi dung tich cuc va cac SGSN ma céc thiét bi nguoi dung
dugc gan tdi, trong do mot thiét bi nguoi dung la thiét bi nguoi dung 110a. GGSN
207a cAp phét cac dia chi IP t6i thiét bi ngudi ding 110a va chiu trach nhiém déi véi

viéc tinh phi.
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PDP la giao thic truyén géi tin duoc s dung trong cic mang truyén thong.
Ngit canh PDP la thuét ngit chi bdo su 16gic duoc két hop giita thiét bi ngudi dung
110a va Mang dir liéu cong cong (Public Data Network - PDN) chay trong mang
GPRS. Viéc kich hoat ngit canh PDP c¢6 thé duge khoi tao béi thiét bi ngudi ding
110a hodc c6 thé duge yéu cdu bdi mang. Sau khi kich hoat ngit canh PDP, thiét bi
ngudi dung 110a c6 thé giri cac goi IP qua giao dién vo tuyén t6i tram gbc. Thiét bi

ngudi ding 110a c¢6 thé c6 mot vai ngit canh PDP tich cuc tai cing thoi diém.

Thi tuc PDP dugc 4y 1am vi du trén Fig.2a bao gdm cac budc sau diy, ma cac

bude nay ¢ thé duge thuc hién theo thir tu thich hop bit ky:

Budgce 211a

Thiét bi nguoi dung 110a giri yéu cau dich vu t6i SGSN 101a. Yéu cau dich vu
duge giri, vi du, do thiét bi nguoi ding 110a ¢6 bao hiéu dudng 1én dang treo. Két ndi
béo hidu duoc thiét 1ap giita thiét bi ngudi ding 110a va SGSN 101a nhu 1a két qua

cua yéu cau dich vu.
Budc 212a

Thiét bi ngudi ding 110a g yéu cu kich hoat ngit canh PDP t6i SGSN 101a
dé kich hoat ngit canh PDP. Viéc kich hoat ngit canh PDP lam thay ddi trang thai quan
ly phién thanh tich cuc.

Budc 213a

SGSN 101a thu yéu cdu kich hoat ngft canh PDP tir thiét bi ngudi ding 110a va
gl yéu cau tao ngit canh PDP t6i GGSN 207a.

Budc 214a

GGSN 207a thu va kiém tra yéu cau tao ngit canh PDP. Nhu dugc dé cép trén
day, GGSN chiu trach nhiém dbi véi viée tinh phi va do d6 c¢é thé thuc hién viéc didu
khién tin dung dbi v6i thiét bi ngudi ding 110a, tirc 13 thué bao. Néu viée didu khién
tin dung dugc thuc hién béi GGSN 207a phat hién ring khong con tién trong tai khoan
dugc két hop véi thiét bi nguoi ding 110a, GGSN 207a giri Phan hoi tao ngit canh
PDP t61 SGSN 101a chi béo rang su thit bai 1a do khong con tién.
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Bude 215a

SGSN 101a thu Phan hdi tao ngit canh PDP tir GGSN 207a va giri ban tin Tir
chdi kich hoat ngit canh PDP quay trd lai thiét bi nguoi ding 110a. Thu tuc quay lai
buée 211a, tic 14 thiét bi nguoi dung 110a bi ket trong vong 13ip.

Fig.3a minh hoa vi du khac cia mang truyén thong 300a va thu tuc PDP. Mang
truyén thong 300a bao gém thiét bi ngudi dung 110a va SGSN 101a. Thu tuc ndy bao
gff)m cac budce sau diy, ma cac budc nay co thé duoc thuc hién theo tht tu thich hop
bt ky:

Budc 311a

Thiét bi ngudi ding 110a gii yéu cau dich vu téi SGSN 101a. Yéu cau dich vu
duoc giri, vi du, do thiét bi ngudi ding 110a ¢6 bao hiéu dudng 1én dang treo. Két nbi
béo hiéu duoc thiét 1ap gifta thiét bi ngudi dung 110a va SGSN 101a nhu 1a két qua
cua yéu cau dich vu. |

Budc 312a

Thiét bi nguoi dung 110a gl yéu cau kich hoat ngit canh PDP t&i SGSN 101a
dé kich hoat ngit canh PDP. Viéc kich hoat ngit canh PDP lam thay dbi trang thai quan
1y phién thanh tich cuec.

Buoc 313a

SGSN 101a thu yéu cu kich hoat ngft canh PDP tir thiét bi ngudi ding 110a va
kidm tra Tén diém truy cap (Access Point Name - APN) c¢6 ton tai hay khong. APN
cho phép thiét bi ngudi ding 110a truy nhép Internet. APN c6 thé duge xem nhu 1 tén
(dia chi web) cta diém truy nhdp hodc cdng di téi Internet. Trong vi du nay, SGSN

101a x4c dinh ring APN khong ton tai.
Budc 314a
Khi SGSN 101a x4c dinh rang APN khong tdn tai, n6 giri ban tin Tir chdi kich

hoat ngft canh PDP t6i thiét bi ngudi dung 110a. Diéu nay lam cho thiét bi ngudi ding

110a quay lai budc 311a, tirc 1a n6 bi ket trong vong 1dp gui yéu cAu va thu tir chéi.
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Nhu duge mo ta trong céac vi du trén céc Fig.1a, 2a va 3a, thiét bi nguoi dung bi
ket trong vong 1ap giri yéu cau va thu tir chdi. Do do, thiét bi ngudi dung 110a tiéu ton
c4c tai nguyén mang truy nhap vo tuyén khong cén thiét va lugng bao hiéu khong cin
thiét duoc truyén trong mang.

Ban chit ky thuét ciia sang ché

Do d6, muc dich cua sang ché 1a dé giai quyét it nhat mot trong cac nhuge diém
néu trén va dé xuat viéc diéu khién duogc cai thién cua cac thiét bi nguodi dung trong

mang truyén thong.

Theo khia canh thtt nhat, muc dich cia sang ché dat dugc bang phuong phép
trong ntit mang thir nhit dé diéu khién thiét bi nguoi dung trong mang truyén thong.
Nt mang thir nhit duge két ndi toi thiét bi nguoi dung. Nut mang thtr nhit thu ban tin
yéu cau tir thiét bi nguoi dung. Ban tin yéu cu 1a yéu ciu ddi v6i viée cip nhat lién
quan dén ving ma thiét bi nguoi ding di chuyén t6i d6, hodc ban tin yéu cau 1a yéu
cau dé truyén dir liéu trong mang truyén thong. Nut mang tht nhét thu duge thong tin
v& viéc tir chdi cia ban tin yéu ciu va gia tang tham sb chi bao sb luong tir chdi duoc
két hop véi thiét bi nguoi dung dya trén thong tin thu duoc. Nat mang thi nhit truyén,
ti thiét bi nguoi ding, cac chi 1énh dé tach thiét bi nguodi dung tir nut mang tht nhét

khi tham s 16n hon ngudng.

Theo khia canh thtr hai, muc dich cta sang ché dat dugc béng nit mang th
nhat dé diéu khién thiét bi ngudi ding trong mang truyén théng. Nut mang thtr nhét ¢6
cAu tric dé duoc két ndi t6i thiét bi nguoi ding. Nt mang thir nhit bao gdm bd thu ma
c6 chu tric dé thu ban tin yéu cau tir thiét bi ngudi dung. Ban tin yéu cau 12 yéu cau
dbi voi viee cap nhat lién quan dén viing ma thiét bi nguoi ding duge di chuyén t6i do,
hodc ban tin yéu cau 1 yéu cau dé truyén dit liéu trong mang truyén théng. B9 thu con
¢ céu trac dé thu duge thong tin v& viée tir chdi cia ban tin yéu cdu. Nat mang thir
nhét bao gdm bd xir Iy ma c6 cdu tric dé gia ting tham sé chi béo sd lugng tir chdi
duoc két hop véi thiét bi ngudi dung dwa trén thong tin thu dwoc. Nut mang thtr nhét
bao gdm bd truyén co ciu tric dé truyén, t6i thiét bi ngudi dung, cac chi 1énh dé tach

thiét bi nguodi ding tir nat mang thir nhit khi tham s 16n hon ngudng.
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Do ntt mang th@ nhat truyén céc chi 1énh dé tach thiét bi ngudi dung tr nut
mang thir nhat khi tham sb 16n hon ngudng va nho d6 thiét bi ngudi ding khong bi ket
trong vong lap, viéc didu khién thiét bi ngudi ding trong mang truyén thong duoc cai

thién.
Cac phuong 4an theo sang ché€ c6 nhiéu vu di€ém, trong d6 danh sach khong toan
dién cta cac vi du dugc thé hién sau day:

Céc phuong 4an theo sang ché mang lai cho thiét bi ngudi ding co hoi dé két ndi
lai t6i PC/Ldi géi céi tién (Evolved Packet Core - EPC) ma khong cin bat ky quay
vong ngudn thi cong, tirc 1a khong can thiét di chuyén mot cch thu cong thiét bi

nguoi dung ra khéi vong lap.

Céc phuong 4an theo sdng ché mang lai uu di€m cua viéc tiét kiém cac tai

nguyén mang 13i bang céch bao hiéu it hon do n6 khéng bi ket trong vong lip.

Céac phuong 4n theo sang ché thiét 1ap thiét bi nguoi dung thoat khoi vong lap,
va c6 thé thuc hién dich vu thiét bi ngudi ding khi thiét bi ngudi dung duogc thiét 1ap
tu do.

Uu diém khéc cua cac phuong an theo sang ché do la chiing tiét kiém cac tai

nguyén mang truy nhap vo tuyén bang cach bao hiéu it hon.

Cac phuong 4n theo sang ché khong bi gi6i han & cac dic diém va cac wu diém
néu trén. Nguoi cé hiéu biét trung binh trong linh vuc k¥ thudt s&€ nhan ra cac dic diém

va uu diém bo sung sau khi doc phan mo ta chi tiét sau day.
Mo ta van tat cac hinh vé

Céc phuong 4n theo sang ché s& duoc md ta chi tiét hon trong phin mo ta sau

day c6 vién dan tdi cac hinh v& kém theo ma minh hoa cic phuong 4n va trong do:
Fig.la va 1b 1a c4c so dd khéi minh hoa cac phuong an cta thi tuc RAU.

Fig.2a va 2b 1a c4c so dd khdi minh hoa cac phuong an ctia thu tuc PDP.

Fig.3a va 3b 1a céc so d6 khdi minh hoa céc phuong an ctia thu tuc PDP.

Fig.4 14 so dd khdi minh hoa c4c phuong 4n cia mang truyén thong.

Fig.5 la luu d minh hoa cac phuong 4n ctia phuong phap trong niit mang thir nhét.

-0-
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Fig.6 1a so dd khbi minh hoa cac phwong 4n clia nit mang thir nhat.

Céc hinh v& khong cin thiét dung ty 18 va céc kich thude ciia cac dic diém co
thé dugc phéng to nhim muc dich rd rang. Viéc lam ndi bat duogc thay thé cho viéc

minh hoa cac nguyén tac ciia cac phuong an theo sang cheé.
M6 ta chi tiét sang che

Cé4c phuong 4n theo sang ché dé cap dén viéc nhan dang thiét bi nguoi ding ma
bi ket trong vong lap truyén cdc ban tin yéu cau va thu cac ban tin tir chéi, va sau dé
thao tac dé tré lai dung dong xu ly, tic 13 thoat khoi vong 1dp. Cac phuong an theo
sang ché c6 thé duoc dua trén nhung khong bi gii han & ty 1€ tur chdi trén ma nguyén

nhan.

SGSN/Thyc thé quan 1y di dong (Mobility Management Entity - MME) ¢6 bd
nhé ma ¢6 ciu trac dé luu trit thong tin ma co thé theo doi thiét bi ngudi ding ma bi tir
chéi khi thuc hién, vi du, RAU/TAU va/hoic theo ddi cac thiét bi ngudi ding ma bi tir
chdi khi thuc hién, vi du kich hoat PDP (ma khong c6 cac PDP tich cuc khéc). Ban ghi
bo nhé c6 thé 1a cira sb truot chia 10 phat dé khong tiéu tbn qua nhiéu tai nguyén.
Ngoai ra, thong tin chi bdo nha san xuét cta thiét bi nguodi dung nho st dung s6 nhan
dang thiét bi di dong quéc té (International Mobile Equipment Identity - IMEI) va
thong tin chi bao thué bao riéng biét nho st dung sb6 nhan dang thué bao di dong qubc

té (International Mobile Subscriber Identity - IMSI) duoc ghi.

Khi thiét bi ngudi dung bi tir chdi khi thuc hién RAU/TAU hodc PDP (ma
khong c6 cac PDP tich cuc khéc) trong khoang thoi gian cta 8 phut ching han, sir

dung cung mé nguyén nhéan, hanh dong sau day co thé dugc thuc hién:
ddi v6i RAU/TAU = Tra lai ban tin tir chdi RAU/TAU véi, vi du, CC#10.

d6i v6i PDP = Lam cho thiét bi ngudi dung tich khéi mang, viéc gén lai khong

dugc yéu cau.

Tuy chon CC va “gén lai” co thé 1a cac tuy chon c¢6 thd c4u hinh boi nha didu

hanh va diéu nay ciing hop 18 d6i v6i EPC, MME.

M3 nguyén nhan CC#10 c6 thé dugc sir dung dé dua thiét bi ngudi ding thoat
khéi vong lap. CC#10 chi bao viéc tach hoan toan. CC#10 c6 thé duge gl t6i thiét bi
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nguoi dung hodc néu mang tach hoan toan thiét bi nguoi dung, vi du, sau khi bd dinh
thoi dat t6i thiét bi ngudi ding da hét han, hoic néu di liéu ngit canh Quén 1y di dong
GPRS (GPRS Mobility Management - GMM) lién quan dén thué bao thiét bi nguoi
dung khong tdn tai trong SGSN, vi du, do viéc khdi dong lai SGSN.

Fig.4 thé hién mang truyén thong 400 trong d6 cac phuong an theo sang ché co
thé dugc thuc hién. Mang truyén théng 400 c¢6 thé trong mot-vai phuong an &p dung
té1 mot hodc nhiéu k¥ thudt truy nhap vo tuyén nhu, vi du, LTE, LTE cai tién, Da truy
nhdp phin chia theo ma bang réng (Wideband Code Division Multiple Access -
WCDMA), GSM, hoic bat ky k§ thuat truy nhap v6 tuyén 3GPP khac. Mang truyén
thong khong day 400 bao gdm nut mang thtr nhit 401 c6 thé truyén thong véi nut
mang thit hai 405 va thiét bi nguoi dung 410.

Thiét bi ngudi ding 410 ¢6 thé ndm trong té bao (khong duoc thé hién trén hinh
v€) va dugc phuc vu bdi tram gdc (khong duge thé hién trén hinh v&). Tram gde ¢6 thé
la tram géc nhu NodeB, eNodeB, hoic bt ky don vi mang khac ¢o thé truyén thong
qua séng mang vo tuyén véi thiét bi ngudi ding 410 ndm trong t& bao. Thiét bj ngudi
ding 410 c6 thé 1a bat ky thiét b truyén thong hodc thiét bi tinh toan thich hop véi cac
kha ning truyén théng co6 thé truyén thong véi tram gdc thong qua kénh vo tuyén,
chéng han nhung khong bi gidi han & dién thoai di ddng, dién thoai thong minh, Thiét
bi hd tro c4 nhan s6 (Personal Digital Assistant - PDA), mdy tinh bang, may tinh xach
tay, may choi MP3 hodc may choi DVD cam tay (hoic céc thiét bi ndi dung phuong
tién twong tw), may anh sd, hodc tham chi c4c thiét bi dit tai chd nhu PC. PC ciing ¢6
thé dugc két ndi théng qua tram di dong nhu 1 tram cudi cia truyén thong quang
ba/da huéng. Thiét bi nguoi ding 410 ciing c6 thé 1a thiét bi truyén thong loai duoc
gén vao trong, vi du, cac khung anh dién tu, thiét bi giam sat tim, su xam nhap hoac
thiét bi giam sat khéac, cac hé théng giam sat dit lidu thoi tiét, xe c0, xe 6 to hodc thiét
bi truyén thong truyén tai, v.v. Thiét bi nguoi dung 410 duoc goi la UE trén mot vai

hinh vé.

NGt mang thr nhat 401 ¢6 thé 1a SGSN, MME hodc SGSN va MME duoc két
hop. Nhu dugc dé cap trén day, SGSN 14 nit ma chiu trach nhiém dé phan phat cac goi

dir lidu t6i va tir cac thiét bi nguoi ding trong ving dich vu dia Iy ctia né. Céc nhiém
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vu cta n6 bao g?)m dinh tuyén va truyén gdi tin, quan ly di dong nhu, vi du, gan/tach
va quan 1y vi tri, quan 1y lién két 16gic, va cac chitc nang nhan thuc va tinh phi. SGSN
I trir thong tin vi tri va cc luoc sir ngudi ding cia tat ca cac thiét bi ngudi ding 410
duge diang ky voi SGSN. MME 1a nit didu khién trong mang LTE. MME chiu trach
nhiém ddi véi thu tuc tim goi va theo doi thiét bi ngudi dung ché d6 rdi bao gdm cac
viée truyén lai. N6 duoc chira trong xt 1y kich hoat/bd kich hoat kénh mang va ciing
chiu trach nhiém dé lya chon céng phuc vu (Serving GateWay - SGW) cho thiét bi
ngudi dung tai bude gan khoi tao va tai thoi diém chuyén giao trong LTE bao gdm
dinh vi lai nat mang 156i. SGSN-MME duoc két hop c6 thé bao gdm chiic ning SGSN
déi véi truy nhap GSM va WCDMA, va chirc ning MME d6i v6i LTE va EPC, tic 14
né cung cp viéc chuyén mach dit liéu goéi va quan 1y di dong/phién trong cdc mang
GSM, WCDMA va LTE.

Nut mang tht hai 405 ¢6 thé 14 DNS, GGSN, SGW/Céng PDN (PDN Gateway
-PGW) hodc may chu Dich vu nguti dung quay sé nhén thyc tir xa (Remote

Authentication Dial-In User Service - RADIUS).

Nhu dugc dé clp trén day, DNS la dich vu internet ma két ndi céc tén mién toi
céc dia chi IP, tic 1a DNS dich céc tén mién thanh cac dia chi IP. DNS c6 thé 1a viét
tit cia Domain Name System - Hé théng tén mién hodc Directory Name Service -
Dich vu tén truc tiép. GGSN chiu trach nhiém d6i véi viée phéi hop gitta mang GPRS
va cac mang PS phia ngoai. GGSN bao gbm ban ghi cia céc thiét bi nguoi dung tich
cuc 410 va cac SGSN ma thiét bi ngudi dung 410 duge gan téi d6. GGSN cAp phat cac

dia chi IP t6i1 céac thiét bi nguoi dung 410 va chiu trach nhiém cho viéc tinh phi.

SGW la nit ma dinh tuyén va chuyén céc géi dit liéu nguoi dung, trong khi
cling dong vai tro nhu 1a neo di dong d6i voi mit phang ngudi ding trong cac chuyén
giao lién eNodeB va nhu 1a neo di dong gitta LTE va cac k¥ thuat 3GPP khéc khi kién
trac S4 duge sit dung. PGW cung cip kha ning két ndi tir thiét bi ngudi dung 410 toi
cac mang dir liéu goi phia ngoai bing céch 12 diém ra va vao cta luu lugng d6i véi
thiét bi ngudi dung 410. PGW thuc hién thyc thi chinh sach, loc goi tin ddi véi thiét b
ngudi dung 410 va dong vai trd nhu neo di dong gitra 3GPP, 3GPP (khi kién tric Gn
duoc sir dung) va céac ky thuat khong phai 3GPP. SGW/PGW dugc két hop bao gdm
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tAt ca cac chilrc niang ctia SGW va PGW. $4 1a giao di¢n gitta SWG va SGSN. Gn la
giao dién gilta hai SGSN trong cing PLMN.

May chi dich vu ngudi ding quay sé nhan thuc tir xa (Remote Authentication
Dial-In User Service - RADIUS) diéu khién, quén Iy va cho phép truy nhép cua thiét

bi nguoi dung 410 t61 mang.

Céc sb chi din 501 — 508 duoc thdy trén Fig.4 s& dugc md ta sau day lién quan

dén Fig.5.

Fig.1b 1a luu dd minh hoa cic phuwong 4n cua thii tuc RAU vi du. Luu y ring
Fig.1b ciing c6 thé ap dung ddi véi thi tuc TAU. Fig.1b minh hoa mang truyén thong
vi du 100b bao gdm thiét bi ngudi ding 410, SGSN 101b va DNS 105b. SGSN 101b
tuong ing v4i nat mang tht nhéit 401 dugc minh hoa trén Fig.4 va DNS 105b tuong
Gmg v6i nut mang thir hai 405 duoc minh hoa trén Fig.4. Thu tuc RAU bao gdm céc

budce sau ddy, ma cic bude nay ¢ thé duge thuc hién trong thi ty thich hop bat ky:
Bude 111b

Thiét bi nguoi ding 410 giri Ban tin Yéu cdu RAU téi SGSN 101b khi thiét bi
ngudi ding nay bé mot ving dinh tuyén va di vao ving dinh tuyén khac. Sy thay dbi
tor SGSN cfi téi SGSN 101b cling x4y ra.
Budce 112b

SGSN 101b thu Bén tin Yéu cAu RAU va gui truy vAn DNS t6i DNS 105b dé
tim kiém SGSN hop tac cii (khong dwoc thé hién trén hinh v§).
Budce 113b

DNS 105b thu truy vAn DNS tir SGSN 101b va dich né thanh thanh dia chi IP

nhdm muc dich dinh vi SGSN hop tic cii. DNS 105b khong tim kiém SGSN hop tac
cfi, va do d6 giri 181 phan hdi DNS quay tro lai SGSN 101b.

SGSN 101b bao gdm bd nhé 603 ma né ¢ thé theo doi thiét bi nguoi ding 410
ma bi tir chdi khi thue hién RAU/TAU. SGSN 101b c¢6 thé theo ddi bang céch st dung
tham sd, duoc luu trix trong bd nhd 603, chi bao sd lugng tu chéi duogc két hop véi

thiét bi nguoi dung 410. S6 chi din 603 lién quan dén Fig.6, ma s& duge md ta chi tiét
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hon sau day. Mdi khi SGSN 101b thu 18i phan hdi DNS tir DNS 105b, SGSN 101b gia
tang tham s voi mot don Vi chéng han. B nhé 603 c6 thé 1a cira sd trugt cia, vi du,
10 phiit dé khong tiéu hao qua nhiéu tai nguyén.

Budce 114b

SGSN 101b thu 16i phan hoi DNS tir DNS 105b va gii Ban tin Tir chdi RAU
v6i ma nguyén nhan CC#17 chi bo su thit bai mang quay trd lai thiét bi nguoi dung
410. Piéu nay dién ra, vi du, bbn 1dn ddu tién SGSN 101b thu 13i phan hdi DNS.
SGSN 101b x4c dinh gia tri cia tham sb, va xéc dinh réng sb luong tur chdi 14, vi du, 0,
1, 2, 3 hodc 4. Ban tin Tir chbi RAU CC#17 1am cho thiét bj ngudi ding 410 quay lai
buéc 111b va thiét bi nguoi ding 410 giri Ban tin Yéu ciu RAU méi. Luu y ring
CC#17 chi duge st dung nhu 1 vi du, va cac nguyén nhéan khac ciing ¢6 thé dugc si

dung.
Buéce 115b

Khi SGSN 101b xé4c dinh ring gia tri ctia tham sb 16n hon 4, tirc 1, thiét bi
ngudi ding 410 bi tir chdi nhiéu hon, vi du, bbn 1an, SGSN 101b guri Ban tin Tir chdi
RAU CC#10 t6i thiét bi nguoi ding 410, ma ma nguyén nhan CC#10 chi béo viéc tach
hoan toan cua thiét bi ngudi ding 410. No6i cach khac, ma nguyén nhan duoc thay ddi
tir CC#17 thanh CC#10. Luu ¥ rang CC#10 chi dugc st dung nhu 13 vi du, va céc
nguyén nhan khac ciing ¢ thé duge st dung.

Bude 116b

Khi thiét bi ngudi ding 410 duoc tach nhu 1a két qua ciia chi bao CC#10, thiét
bi ngudi ding 410 giri ban tin yéu cau géan tdi SGSN 101b.

Thay vi gti truy van t61 DNS 105b dé tim kiém SGSN hop tac, SGSN 101b c6
thé thu duoc thong tin vé SGSN hop tac bén trong chinh SGSN 101b hodc truc tiép tix
SGSN hop tac bang cach gl yéu cau toi SGSN hop téc.

Fig.2b la luu dd minh hoa cac phuong an cua tha tuc PDP vi du. Thu tuc PDP
c6 thé 1a thu tuc nglt canh PDP hodc thud tuc két néi PDN. Trén Fig.2b, thu tuc dugc
1y 1am vi du 1a tha tuc ngit canh PDP, nhung phwong phép nay ciing ¢6 thé duge ap

dung t6i thu tuc két ndi PDN. Fig.2b minh hoa mang truyén théng vi du 200b bao gém
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thiét bi ngudi ding 410, SGSN 101b va GGSN 207b. SGSN 101b twong ng véi nit
mang tha nhét 401 duogc minh hoa trén Fig.4 va GGSN 207b tuong Ung voi nit mang
thir hai 405 dugce minh hoa trén Fig.4. Tha tuc PDP bao gdm cac budc sau ddy, ma cac

budc nay co thé duoc thuc hién trong thr tu thich hop bét ky:

Bude 211b

Thiét bi nguoi dung 410 gui yéu cdu dich vy téi SGSN 101b. Yéu cdu dich vu
duoc gui, vi du, do thiét bi ngudi dung 410 ¢6 bao hi¢u duong lén dang treo. Két ndi
bao hidu duoc thiét 1ap gifta thiét bi ngudi ding 410 va SGSN 101b nhur 12 két qua cua
yéu cau dich vu.

Bude 212b

Thiét bi ngudi ding 410 giri yéu cau kich hoat ngit canh PDP t6i SGSN 101b
dé kich hoat ngit canh PDP. Viéc kich hoat ngit canh PDP lam thay di trang thai quan
1y phién thanh tich cuc.

Budc 213b

SGSN 101b thu yéu cau kich hoat ngft canh PDP tir thiét bi nguoi diung 410 va
giri yéu cau tao ngit canh PDP t6i GGSN 207b.

Bude 214b

GGSN 207b thu va kidm tra yéu ciu tao ngit canh PDP. Nhu duoc dé cp trén
ddy, GGSN 207b chiu trach nhiém dbi v6i viéc tinh phi va do d6 c6 thé thuc hién viéc
didu khidn tin dung déi véi thiét bi ngudi dung 410, tac 12 thué bao. Néu viée diéu
khién tin dung duoc thue hién bdi GGSN 207b phat hién rang thiét bi ngudi dang 410
khong con tidn trong tai khoan ciia ho, GGSN 207b guri Phan hoi tao ngft canh PDP
bao gdm chi béo rang su that bai 1a do khong con tién.

Budce 215b

SGSN 101b thu Phéan hoi tao ngit canh PDP tr GGSN 207b va gti ban tin Tu
chdi kich hoat ngit canh PDP chi bao viéc thét bai quay tré lai thiét bi nguoi ding 410.
SGSN 101b ¢6 thé theo di thiét bi ngudi ding 410 ma bi tir chdi khi thyc hién PDP,

vi du, bing b nhé 603. S6 chi dén 603 lién quan dén Fig.6 va s& dugc mo ta chi tiét
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hon duéi day. SGSN 101b c6 thé theo dai bang cach sir dung tham sd, dugc luu trit
trong bd nh¢ 603, chi bao sb luong tir chdi duge két hop véi thibt bi ngudi ding 410.
Mbi khi SGSN 101b thu chi béo thit bai tir GGSN 207b, SGSN 101b gia ting tham s6
vl mot don vi.

SGSN 101b gti ban tin Tir chdi kich hoat ngr canh PDP bén 1in diu tién
SGSN 101b thu chi bao thét bai tir GGSN 207b. SGSN 101b x4c dinh gié tri cia tham
s, va x4c dinh ring sb lugng tir chéi 13, vi du, 0, 1, 2, 3 hoic 4. Ban tin Tir chdi kich

hoat ngft cdnh PDP l1am cho thiét bi ngudi ding 410 quay lai budc 211b.
Budc 216b

Khi SGSN 101b x4ac dinh réng gia tri cia tham s6 16n hon, vi du, 4, tic 12 thiét
bi nguoi dung 410 bi tir chbi nhiéu hon bén 1an, SGSN 101b giri Ban tin yéu ciu tach
t6i thiét bi nguoi ding 410. Pidu nay 1am cho thiét bi ngudi ding 410 duoc tach khoi
SGSN 101b.

Bude 217b

Khi thiét bi ngudi ding 410 duoc tach, thiét bi nguodi dung 410 glri ban tin yéu
cau gan méi t6i SGSN 101b.

Fig.3b minh hoa phuong 4n vi du khéc ctia mang truyén thong 300b va thi tuc
PDP. Thi tuc PDP c6 thé 1a thi tuc ngit canh PDP hodc thu tuc két néi PDN. Trén
Fig.3b, tht tuc dwoc ldy l1am vi du 1a thu tuc nglt canh PDP, nhung phuong phap nay
cling c6 thé duoc 4p dung t6i thu tuc két ndi PDN. Mang truyén thong 300b bao gdm
thiét bi nguoi dung 410 va SGSN 101b. Su khéc biét gitta thi tuc PDP duogc 14y 1am vi
du trén Fig.3b so v6i thi tuc PDP duoc ldy lam vi du trén Fig.2b do 1a khong c6
GGSN dugc bd tri trong thi tuc trén Fig.3b. Thii tuc nay bao gdm céc bu6c sau day,

ma cac budc nay co thé duoc thue hién theo thir ty thich hop bét ky:
Buée 311b

Thiét bi ngudi ding 410 gui yéu ciu dich vu t6i SGSN 101b. Yéu ciu dich vu
duge g, vi du, do thiét bi ngudi ding 410 ¢6 béo hiéu duong 1én dang treo. Két ndi

béo hiéu dugc thiét 1ap gitta thiét bi ngudi ding 410 va SGSN 101b nhu 1a két qué cta

yéu cau dich vu.
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Bude 312b

Thiét bi nguoi dung 410 gl yéu cu kich hoat ngit canh PDP t6i SGSN 101b
dé kich hoat ngit canh PDP. Viéc kich hoat ngit canh PDP lam thay ddi trang thai quan
ly phién thanh tich cyec.

Budce 313b

SGSN 101b thu yéu ciu kich hoat ngit canh PDP tir thiét bi ngudi ding 410 va
kiém tra, bén trong, APN ¢6 ton tai hay khong. APN 14 giao thirc ma cho phép thiét bi
nguoi dung 410 truy nhép Internet. Trong vi du nay, SGSN 101b xéc dinh ring APN
khong ton tai. SGSN 101b bao gdm bd nhd 603 ma no c6 thé theo doi thiét bi nguoi
dung 410 ma bi tir chdi khi thuc hién PDP. SGSN 101b ¢6 thé theo dai bang cach si
dung tham sb, dugc luu trit trong bd nhd 603, chi bao sb luong tur chdi duogc két hop
vé6i thiét bi nguoi dung 410. Mdi khi SGSN 101b xé4c dinh ring APN khong ton tai,
SGSN 101b gia ting tham s6 v&i mot don vi,

Budce 314b

Khi SGSN 101b x4c dinh rdng APN khong ton tai, SGSN nay giri béan tin Tix
chdi kich hoat ngit canh PDP t6i thiét bi ngudi dung 410. Diéu nay dién ra, vi dy, bon
14n dAu tien SGSN 101b xac dinh ring APN khong ton tai. SGSN 101b x4c dinh gia tri
cua tham s, va xac dinh réng 36 lugng tu chéi 13, vi du, 0, 1, 2, 3 hodc 4. Sau khi thu
ban tin Tir chdi kich hoat ngit canh PDP, thiét bi nguoi dung 410 quay lai bude 311b.
Budc 315b

Khi SGSN 101b x4c dinh ring gid tri cia tham s6 16n hon, vi du, 4, tic 1 thiét
bi ngudi dung 410 bi tir chéi nhiéu hon, vi dy, bdn 1an, SGSN 101b gii Ban tin yéu

cAu tach t6i thiét bi nguoi dung 410, ma 1am cho thiét bi nguoi dung 410 dugc tach.
Budge 316b

Khi thiét bi nguoi dung 410 duoc tach, thiét bi nguoi ding 410 ghi ban tin yéu
cau gan téi SGSN 101b.

Phuong phéap didu khién thiét bi nguoi dung 410, theo mot vai phuong an s&

dugc mo ta dugc nhin tir phia clia nit mang thir nhét 401. Phuong phép nay s& dugc
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mo ta ¢6 vién dan t6i Fig.4 va luu dd duoc thé hién trén Fig.5. Fig.5 14 luu d6 md ta
phuong phap hién tai trong nit mang thir nhat 401, dé didu khién thiét bi nguoi dung
410. Trong mot vai phuong 4n, nit mang thir nhit 401 13 SGSN 101b, MME, hoic
SGSN va MME dugc két hop. Trong mot vai phuong an, nit mang tht hai 405 1a
DNS 105b, GGSN 207b, SGW, PGW hodc mdy chi dich vu ngudi ding quay sd nhan
thuc tir xa (Remote Authentication Dial-In User Service - RADIUS). Nut mang thir
nhét 101b, 401 dugc két ndi t6i thiét bi nguoi dung 410. Phuong phép nay bao gdm
cac budc sau day duoc thuc hién bdi niit mang thl nhét 401, ma cac bude nay co thé
dugc thuc hién theo thir ty thich hop bét ky:

Bude 501

Budc nay tuwong ing véi bude 111b trén Fig.1b, 212b trén Fig.2b va budc 312b
trén Fig.3b.

Nt mang thir nhit 401 thu ban tin yéu cu tir thiét bj nguoi dung 410. Ban tin
yéu cau 1a yéu cau ddi v6i viée cap nhat lién quan dén ving ma thiét bi nguodi dung di
t6i d6, hodc ban tin yéu ciu 13 yéu cu dé truyén dir lidu trong mang truyén thong, vi
du, yéu ciu gan va dich vu, va/hodc thiét bi nguoi dung c6 ging 410 thay dbi/cai bién
luoc st dit liéu hién tai, vi du, Cai bién nglt canh PDP. Ban tin yéu ciu c6 thé 1a Ban
tin Yéu cau RAU, Yéu ciu TAU, Yéu ciu kich hoat két ndi PDN hogc yéu cau kich
hoat ngit canh PDP. Ngoai ra, yéu ciu c6 thé lién quan dén thiét bi nguoi dung 410 ¢b
gang két ndi t61 mang dit lidu,

Budgce 502

Budc nay tuong Ung véi bude 112b trén Fig.1b va budc 213b trén Fig.2b.
Trong mot vai phuong an, nit mang thr nhat 401 truyén thong tin chi bdo ban tin yéu

cAu t6i nat mang th hai 405.

Bén tin yéu ciu c¢6 thé 13, vi du, truy van DN hoic yéu ciu tao ngft cdnh PDP

hodc yéu cau tao két ndi PDN.
Budce 503
Nut mang tho nhét 401 thu duogc thong tin vé viée tir chdi cuia ban tin yéu cau.

Buodc 503a
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Day 1a budc con cuia bude 503. Budce nay tuong tng vGi bude 113b trén Fig.1b
va budc 214b trén Fig.2b. Trong mdt vai phurong an, nit mang thir nhat 401 thu thong
tin v& viée tir chdi tir nat mang tha hai 405. Nut mang thir nhit 401 ¢6 thé thu thong tin
thong qua, vi du, ban tin 1di phan hdi DNS hodc Phan hdi tao ngit canh PDP hodc Phan
hoi tao két ni PDN.

Bude 503b

Day la budce con cua bude 503, va budc ma dugce thuc hién thay vi bude 503a.
Budc nay twong ung voi bude 313b trén Fig.3. Trong mot vai phuong an, nit mang
thtr nhat 401 x4c dinh réng ban tin yéu cau s& bi tir chdi, tire 1a viée tir chdi duoc xac
dinh bén trong bdi chinh nat mang thi nhét 401. Vi du, nat mang thtr nhét 401 c6 thé
xé4c dinh tlr bén trong rang APN khéng ton tai hodc thiét bi ngudi ding 410 khong con

tién trong tai khoan cua ho.
Budc 504

Dua trén thong tin thu dugc, nit mang thr nhat 401 gia tang tham sb chi bao sb
lwong tir chdi duge két hop voi thiét bi nguoi ding 410. Tham s6 nay c6 thé 1a vi du
gia tri dém.

Budce 505

Trong mot vai phuong 4n, nit mang th nhit 401 x6a bo tham s6 khi tham s
thoi gian dugc két hop véi thong tin tir chdi cao hon gi6i han. Vi dy, tham sé duge x6a
sau 10 phut dé khong tiéu hao quéd nhiéu tai nguyén. Ban ghi bd nhé 603 co thé co cira
sb truot cua, vi du, 10 phut. Viéc x6a tham sb c6 thé bao gém thiét 1ap gié tri cda tham
s6 thanh z8&ro.

Buéc 506

Budc nay tuong ing véi bude 114b trén Fig.1b, bude 215b trén Fig.2b va budce
314b trén Fig.3b. Trong mot vai phuong an, nut mang th nhét 401 truyén ban tin tir
chéi t6i thiét bi ngudi ding 410 khi tham sé thap hon hodc biang ngudng. Vi du, khi
tham sb c6 gia tri 1 4 hodc thip hon, tirc 12 thiét bi ngudi ding 410 bi tir chdi t6i da
bdn 1an. Ban tin tr chdi c6 thé bao gém nguyén nhan tir chdi tht nhét, vi du, CC#17,

ma chi bao su thit bai mang. Ban tin tu chéi ¢c6 thé 13, vi du, Ban tin T chdi RAU
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hoic tir chéi TAU chi bao viéce thét bai mang hoac ban tin Tu chdi kich hoat ngit canh

PDP hoic Tur chdi kich hoat két ndi PDN.

Budgce 507

Budc nay tuong tng vai bude 115b trén Fig.1b, bude 216b trén Fig.2b va bude
315b trén Fig.3. Nut truyén thong thir nhit 401 truyén t&i thiét bi ngudi ding 410 cac
chi 1énh dé tach thiét bi nguoi dung khi tham s6 16n hon ngudng, vi dy, 16n hon 4. Cac
chi lénh d& tach thiét bi ngudi dung c6 thé bao gdm thong tin chi bio nguyén nhan tur
chéi tht hai, vi du, CC#10. Vi du, trong thu tuc RAU hogc thi tuc TAU, ma nguyén
nhan tht hai ¢6 thé 1a CC#10 va trong thu tuc PDP ban tin tach dugc khai tao va dugc
giri t6i thiét bi ngudi dung 410. So véi ban tin tir chéi trong budc 506, ma nguyén

nhan duoc thay dbi tir CC#17 thanh CC#10.

Budce 508

Buéc nay tuong tmg véi bude 116b trén Fig.1b, bude 217b trén Fig.2b va bude
316b trén Fig.3b. Trong mdt vai phuong an, nit mang thir nh4t 401 thu ban tin yéu cau
gan tu thiét bi ngudi dung 410 khi thiét bi ngudi dung 410 duoc tach.

Pé thuc hién cac bude duge thé hién trén Fig.5 dé diu khién thiét bi nguoi
diing 410, nGt mang thir nhit 401 c6 cdu tric nhu dugc thé hién trén Fig.6. Nut mang

thir nhét 101b, 401 ¢6 cAu tric dé dugc két ndi t6i thiét bi nguoi dung 410.

Nt mang thtr nhit 401 bao gbm bd thu 601 ma ¢6 cAu truc dé thu ban tin yéu
cAu tir thiét bi ngudi ding 410, va dé thu duoc thong tin vé viée tir chdi cua ban tin yéu
cau. Ban tin yéu cau la yéu cu d6i véi viéc cap nhat lién quan dén ving ma thiét bi
nguoi dung 410 di chuyén t6i d6, hodc ban tin yéu cdu 1a yéu ciu dé truyén dit lidu
trong mang truyén thong 100b, 200b, 300b, 400. Trong mdt vai phwong an, bd thu 601
con cb cAu tric dé thu thong tin v& viée tir chdi tir it mang thir hai 105b, 207b, 405.
Trong mdt vai phuong an, nit mang th hai 105b, 207b, 405 1a DNS 105b, hoac
GGSN cdng 207b, hodc SGW, hoic PGW hodc may chii dich vu ngudi ding quay so
nhén thuc tir xa (Remote Authentication Dial-In User Service - RADIUS). Trong mot
vai phuong an, bd thu 601 con co chu tric dé thu ban tin yéu ciu gén tir thiét bi ngudi

dung 410 khi thiét bi ngudi dung 410 duoc tach.
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NGt mang thtr nhat 401 bao gdm bd xtr Iy 602 ¢6 cAu tric dé gia ting tham sb
chi bao s luong tir chdi duge két hop v6i thiét bi ngudi dung 410 dya trén thong tin
thu dugc. Trong mot vai phuong an, bd xir Iy 602 con ¢ cau tric dé xac dinh ring ban
tin yéu ciu s& bi tir chbi. Trong mot vai phuong an, bd xir Iy 602 con c6 cau tric dé
x6a tham s6 khi tham sé thoi gian dugc két hop véi thong tin tir chdi cao hon gidi

gian.

Nut mang tht nhét 401 con bao gdm bd nhd 603 trong d6 tham s6 c6 thé dugce
leu trit. BO nhd 603 ¢6 thé bao gdm mdt hodc nhiéu don vi nhd. B nhé 603 co ciu
tric dé co thé dugc st dung dé luu trix dit liéu, céc dong dit liéu duoc thu, céc gié tri
ngudng, cic khoang thoi gian, cac ciu hinh, cic lap bidu, va céc tng dung dé thuc
hién cdc phuong phéap theo sang ché khi duge thuc hién trong nit mang thir nhat 401.
Bo6 nhé 603 theo ddi thiét bi ngudi dung 410 ma bi tir chdi khi thuc hién, vi duy,
RAU/TAU hoic PDP. Bo nh6 603 c6 thé 1a cira sb truot ctia, vi du, 10 phat dé khong

ti€u hao qué nhiéu tai nguyén.

Ngoai ra, nut mang thi nhat 401 bao gbdm bd truyén 604 c6 clu truc dé truyén
ban tin tir chdi t61 thiét bi nguoi ding 410 khi tham sb thip hon ngudng, va truyén, toi
thiét bi ngudi ding 410, céc chi 1énh dé tach thiét bi ngudi ding 410 khi tham s6 16n
hon nguong. Ban tin tu chéi c¢6 thé bao gdm nguyén nhan tir chéi thir nhat, vi du,
CC#17. Céc chi lénh dé tach thiét bi ngudi dung 410 c¢6 thé bao gdbm nguyén nhan tir
chéi thit hai, nhu, vi du, CC#10 chi bao viéc tach cua thiét bi ngudi dung 410. Nguyén
nhén thi nhat khac voi nguyén nhan thit hai. Trong mot vai phuong an, bd truyén 604
con ¢6 cdu truc dé truyén thong tin chi bdo ban tin yéu cdu t6i nit mang thtr hai 105b,

207b, 405.

Phuong phép didu khién thiét bi ngudi ding 410 c6 thé duoc thyc hién thong
qua mot hoac nhiéu bd xr Iy, nhu bo xt Iy 602 trong nit mang thir nhit 401 duoc thé
hién trén Fig.6, cung vi ma chuong trinh may tinh dé thuc hién cac chirc niing cua céac
phuong an theo sang ché. Bo xtr Iy ¢6 thé 13, vi du, Bo xtt 1y tin hiu s6 (Digital Signal
Processor - DSP), bo xtt Iy mach tich hop tng dung riéng (Application Specific
Integrated Circuit - ASIC), bo xtr ly Mang cdng kha trinh truong (Field-Programmable

Gate Array - FPGA) hodc bd vi xtr ly. Ma chuong trinh néu trén ¢6 thé duoc dua ra
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nhu 13 san phim chuong trinh may tinh, vi du duéi dang ctia vat mang dit liéu ma
mang ma chuong trinh may tinh dé thuc hién cac phuong 4n theo séng ché khi dugc tai
vao nt mang thir nhat 401. Mot vat mang dit liéu ndy c6 thé dudi dang dia CD ROM.
Tuy nhién, c6 thé dugc thuc hién véi cac vat mang dit liéu khac nhu thé nhé. Ma
chuong trinh méy tinh con c6 thé duoc dua ra nhu 1 ma chwong trinh gbc trén may

chu va duogc tai xudng t6i nut mang thir nhat 401.

Ngudi ¢6 hié biét trung binh trong linh vuc k¥ thuét s& thdy rang bd thu 601 va
bd truyén 604 duoc md ta trén day co thé lién quan dén viéc két hop cia cic mach sd
va tuong tu, va/hodc mot hodc nhiéu bd xu ly dugce tao cAu hinh béng phﬁn mém
va/hodc vi chuong trinh, vi du, dugc luu trit trong bd nhd, khi dugce thue hién bsi mot
hodc nhiéu bd xir Iy nhu bd xt 1y 602 thyc hién xu Iy nhu duge mo ta trén day. Mot
ho#ic nhidu bo xtr Iy nay, cling nhu phan ctng s6 khac, c6 thé duoc chta trong mot
ASIC, hoic mot vai bo xtt Iy va phan ctng s6 khac nhau c¢6 thé dugc phan phdi trong
s6 mot vai thanh phan riéng biét, ma dugc dong goi riéng biét hodc duoc lap thanh Heé

théng trén chip (System-on-a-Chip - SoC).

Céc phuong an theo sang ché khoéng bi giéi han & cdc phuong dn dugc md ta
trén day. Cac thay dbi, cai bién va phan tuong dwong khac nhau ¢ thé dugc st dung.
Do d6, cac phuong 4n néu trén khong dugc xem la lam giéi han pham vi cua cac

phuong an.

Can nhén manh rang thuat ngit “bao gdm/ gdm c6” khi duoc st dung trong ban
mo ta nay la dé chi rd sy c6 mit cua cac dic diém, cac sb nguyén, cac budc hodc cac
thanh phén, ma khong loai trir sy ¢6 mit hodc thém vao ctia mot hodc nhidu dic diém,
cac sb nguyén, cac budc, cac thanh phén khéc hoic cac nhém cua n6. Ciing luu y ring
céc thuét ngit chi bao sb luong dimg trudce thanh phan khong loai trir sy c6 mat cla

nhiéu thanh phan nay.

Ciing cAn nh4n manh ring céc budc cla cac phuong phap duoc xac dinh trong
phén yéu ciu bao ho kém theo co thé dugc thuc hién theo thir ty khac voi thir ty ma

ching da duge mo ta ma khong di tréch khdi cac phuong an theo sang ché.
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YEU CAU BAO HO
1. Phuong phap trong nit mang thi nhat dé diéu khién thiét bi ngudi ding trong mang

truyén thong, trong d6 nat mang thir nhit duoc két ndi t6i thiét bi nguoi ding, phuong

phép nay bao gém cac budc:

thu ban tin yéu cau tir thiét bi nguodi dung, ma ban tin yéu ciu 13 ban tin Cép
nhat ving dinh tuyén (Routing Area Update - RAU) hodc ban tin cip nhét ving theo
ddi (Tracking Area Update - TAU), ma ban tin RAU hodc TAU 1a yéu cau dbi véi viée

cap nhat lién quan dén viing ma thiét bi nguoi dung di chuyén téi do, hodc

ma ban tin yéu ciu 14 ban tin yéu cau kich hoat ngit canh giao thirc dit lidu goi (Packet
Data Protocol - PDP) hodc ban tin yéu cau kich hoat két ndi mang dit lidu goi (Packet
Data Network - PDN), ma ban tin yéu cdu kich hoat ngit canh PDP hoic ban tin yéu
cau kich hoat két ndi PDN 1a yéu cau dé truyén dit liéu trong mang truyén thong;

thu dugc thong tin vé viée tir chéi ctia ban tin yéu cAu;

gia tang tham s chi béo s luong tir chdi duoc két hop véi thiét bi nguoi ding

dua trén thong tin thu duoc; va

truyén, t6i thiét bi ngudi ding, cac chi 1énh dé tach thiét bi ngudi dung tir nut
mang tht nhit khi tham s6 16n hon ngudng, trong d6 chi 1énh dé tach thiét bi nguoi
dung dugc chtra trong ban tin tu chbi RAU hoic ban tin tir chdi TAU khi ban tin yéu
cau thu duoc 1a ban tin yéu clu ngit canh PDP hodc ban tin yéu cau kich hoat két nbi
PDN; va

trong do, cac chi 1énh dé tach thiét bi ngudi ding duge chira trong ban tin yéu
cAu tach khi ban tin yéu ciu thu duoc 13 ban tin yéu cau kich hoat ngit canh PDP hoic

ban tin yéu cau kich hoat két néi PDN; va

trong d6, nit mang thi nhét 1a nat hd tro dich vu vo tuyén goi chung phuc vu
(Serving General packet radio service Support Node - SGSN), hodc thuc thé quan ly di
dong (Mobility Management Entity - MME), hodc SGSN va MME dugc két hop.

2. Phuong phép theo diém 1, phuong phap nay con bao gbdm budc:

truyén ban tin tir chdi t6i thiét bi nguoi dung khi tham s6 thdp hon ngudng.
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3. Phuong phép theo diém 2, trong d6 ban tin tir chdi bao gdm thong tin chi bao
nguyén nhan tir chéi thir nhit, va trong d6 céc chi 1énh dé tach thiét bi nguodi dung bao
gdm thong tin chi bao nguyén nhan tir chdi thtt hai, ma nguyén nhan th hai khéac véi

nguyén nhan thir nhét.

4. Phuong phép theo diém 3, trong d6 nguyén nhan thtr nhit chi bao viéc that bai cua
mang truyén thong, va trong d6 nguyén nhan tht hai chi béo viée tach cua thiét bi
ngudi ding tr nit mang th nhat.
5. Phuong phap theo diém 1, trong d6 bude thu duoc thong tin vé viée tir chdi cta ban
tin yéu cau con bao gdm viéc:

thu thong tin vé viéc tir chéi tir nit mang tht hai, trong d6 nut mang thi hai 1a
may chu tén mién (Domain Name Server - DNS) hodc nut hd tro dich vu vo tuyén goi
chung cdng (Gateway General packet radio service Support Node - GGSN) hoic cong
phuc vu (Serving GateWay - SGW) hoic céng mang dit liéu goi (Packet data network
GateWay - PGW), hoac may chu dich vu nguoi dung quay s6 nhan thuec tir xa (Remote
Authentication Dial-In User Service - RADIUS); hodc

xé4c dinh rang ban tin yéu cau sé& bi tir chdi.
6. Phuong phap theo diém 1, phuong phép nay con bao gbm budc:

truyén thong tin chi bao ban tin yéu cdu t6i nit mang thit hai.
7. Phuong phap theo diém 1, phuong phap nay con bao gdm budc:

x6a tham sb khi tham sb thoi gian duge két hop véi thong tin tir chbi thu duoc
cao hon gidi han.
8. Phuong phép theo diém 1, phwong phép nay con bao gom bude:

thu ban tin yéu cdu gan tir thiét bi ngudi ding khi thiét bi nguoi dung duoc
tach.
9. Phuong phép theo diém 1, trong dé théng tin vé viée tir chdi thu duoc bang cach thu
tir may chu tén mién (Domain Name Server — DNS) ho#c bén trong nit mang thi nhét

hodc tir nut hd trg dich vu vo tuyén goi chung phuc vu (Serving General packet radio
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service Support Node - SGSN) hop tac, khi ban tin yéu ciu thu dugc 14 ban tin RAU
hozc TAU va céc chi 1énh dé tach dugc chira trong ban tin tir chdi RAU hoic TAU.

10. Phuong phap theo diém 1, trong d6 thong tin vé viée tir chbi thu duoc bing cach
thu tor nat hd tro dich vu vo tuyén goi chung cdng (Gateway General packet radio
service Support Node - GGSN), hodc cdng phuc vu (Serving GateWay - SGW), hoic
céng mang dit liéu g6i (Packet data network GateWay - PGW), hodc may chu dich vu
ngudi ding quay sb nhén thuc tir xa (Remote Authentication Dial-In User Service -
RADIUS), khi ban tin yéu cau thu duoc 1 ban tin yéu cau kich hoat ngit canh PDP
hodic ban tin yéu ciu kich hoat két néi PDN va céc chi 1énh dé tach dugc cha trong

ban tin yéu cau tach.

11. Phuong phép theo diém 1, trong d6 thong tin vé viée tir chdi ctia ban tin yéu cau
thu dugc bén trong nut mang tht nhat khi ban tin yéu cau thu duge 13 ban tin yéu cau
kich hoat ngit cdnh PDP hodc ban tin yéu cAu kich hoat két néi PDN va céc chi 1énh dé

tach duoc chira trong ban tin yéu cau tach.

12. NGt mang thtr nhit dé diéu khién thiét bi nguoi ding trong mang truyén thong,
trong d6 nit mang thit nhit c6 clu tric dé duoc két ndi t6i thiét bi nguoi ding, nut

mang tht nhét bao gdm:
bd thu ¢6 ciu trac dé:

thu ban tin yéu cdu tir thiét bi ngudi ding , ma ban tin yéu cdu 14 ban tin
Cap nhat ving dinh tuyén (Routing Area Update - RAU) hodc ban tin cdp nhat
vung theo doi (Tracking Area Update - TAU), ma ban tin RAU hodc TAU la
yéu ciu dbi véi viéc cap nhat lién quan dén ving ma thiét bi nguoi ding dugc
di chuyén téi dé, hodc ban tin yéu cdu 1a ban tin yéu ciu kich hoat ngt canh
giao thuc dit liéu goi (Packet Data Protocol - PDP) hodc ban tin yéu cau kich
hoat két nbi mang dit lidu goi (Packet Data Network - PDN), ma ban tin yéu cau
kich hoat ngit canh PDP hodc ban tin yéu ciu kich hoat két ndi PDN 1a yéu cau

dé truyén dir liéu trong mang truyén thong; va dé

thu dugc thdng tin vé viéc tir chdi ctia ban tin yéu cau;
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bo xtr Iy ¢6 céu tric dé gia ting tham sd chi bao sb lwong tir chdi duoc két hop

voi thiét bi nguoi dung dua trén thong tin thu dugc; va

bd truyén cé cau tric dé truyén, téi thiét bi nguoi ding, cac chi 1énh dé tach

thiét bi ngudi ding tir nat mang tht nhét khi tham b 16n hon ngudng,

trong d6, chi 1énh dé tach thiét bi ngudi ding duoc chira trong ban tin tir chi
RAU hoic ban tin tir chéi TAU khi ban tin yéu cu thu duoc 12 ban tin yéu clu ngit

canh PDP hoac ban tin yéu cau kich hoat két ndi PDN; va

trong do, cac chi 1énh dé tach thiét bi ngudi ding dugc chta trong ban tin yéu
cau tach khi ban tin yéu cu thu dugc 14 ban tin yéu cdu kich hoat ngit canh PDP hodc

ban tin yéu cau kich hoat két ndi PDN; va

trong do, nit mang tha nhét 12 nat hd trg dich vu vo tuyén g6i chung phuc vu
(Serving General packet radio service Support Node - SGSN), hoc thuc t& quan 1y di
dong (Mobility Management Entity - MME), hodc SGSN va MME duge két hop.

13. Nut mang th nhét theo diém 12, trong dé bd truyén con ¢ ciu trac dé truyén ban

tin tir chdi t6i thiét bi ngudi dung khi tham s6 thdp hon ngudng.

14. Nut mang tht nhit theo diém 13, trong d6 ban tin tir chdi bao gdém thong tin chi
b&o nguyén nhan tir chdi thir nhét, va trong d6 céc chi 1énh dé tach thiét bi nguoi ding
bao gdm théng tin chi bdo nguyén nhan tir chdi thir hai, ma nguyén nhéan thir hai khac

v6i nguyén nhan th nhat.

15. Nut mang tht nhét theo diém 12, trong d6 nguyén nhan thtr nhat chi bao viéc that
bai ctia mang truyén thong, va trong dé nguyén nhén thir hai chi bao viéc tach ciia thiét

bi ngudi dung tir nit mang thi nhét.

16. Nut mang tht nhit theo diém 12, trong d6 bd thu con c6 cAu trac dé thu thong tin
v& viéc tir chéi tir nit mang th(r hai, trong dé nit mang tht hai 1a may chu tén mién
(Domain Name Server - DNS), hodc nit hd tro dich vu vo tuyén goi chung cong
(Gateway General packet radio service Support Node - GGSN) hoic cong phuc vu
(Serving GateWay - SGW), hoic cong mang dit liéu goéi (Packet data network
GateWay - PGW), hodc méy chi dich vu ngudi ding quay sé nhén thuc tir xa (Remote
Authentication Dial-In User Service - RADIUS); va
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trong d6, bo xtt Iy con ¢6 cau tric dé xac dinh ring ban tin yéu cau s& bi tir chdi.

17. Nt mang tht nhit theo diém 12, trong d6 bd truyén con c6 ciu trac dé truyén

thong tin chi béo ban tin yéu cau téi ntit mang tht hai.

18. Ntt mang thtr nhét theo diém 12, trong d6 b xi Iy con ¢6 ciu tric dé xoéa tham sb

khi tham s thoi gian duoc két hop v6i thong tin tir chdi cao hon gi6i han.

19. Nut mang thir nhit theo diém 12, trong d6 bd thu con c6 ciu tric dé thu ban tin yéu

ciu gan tir thiét bi nguoi dung khi thiét bi ngudi dung duoc tach.

20. NGt mang thtr nhét theo diém 13, trong d6 bd thu con c¢6 ciu trac dé thu duge
thong tin vé viée tir chdi bang cach thu tir may chu tén mién (Domain Name Server -
DNS), hodc bén trong nit mang thu nhét hoidc béng cach thu tir nat hd trg dich vu vo
tuyén géi chung phuc vu (Serving General packet radio service Support Node - SGSN)
hop téc khi ban tin yéu cau thu duoc 13 ban tin RAU hodc TAU va cac chi 1énh dé tach
duogc chira trong ban tin tir chdi RAU hoic TAU.

21. Nt mang thi nhat theo diém 12, trong d6 b thu con co chu trac dé thu dugc
thong tin vé viée tir chdi cua ban tin yéu ciu bing cach thu thong tin tir nit hd tro dich
vu vo tuyén géi chung cong (Gateway General packet radio service Support Node -
GGSN), hodc cong phuc vu (Serving GateWay - SGW), hodc cong mang dir lidu géi
(Packet data network GateWay - PGW), hodc may chd dich vu nguoi dung quay s6
nhan thuc tir xa (Remote Authentication Dial-In User Service - RADIUS) khi ban tin
yéu cdu thu duoc 12 ban tin yéu cau kich hoat ngit canh PDP hogc ban tin yéu cau kich
hoat két ndi PDN va cac chi 1énh dé tach duge chtra trong ban tin yéu cau tach.

22. Nat mang tht nhét theo diém 12, trong d6 bo thu con co cu trac dé thu duoc
thong tin vé viéc tir chbi ciia ban tin yéu cdu bén trong nit mang tht nhat khi ban tin
yéu céu thu duoc 12 ban tin yéu cau kich hoat ngit canh PDP hodc ban tin yéu céu kich

hoat két ndi PDN va cac chi 1énh dé tach dugc chtra trong ban tin yéu cAu tach.
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