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(57) Sang ché dé cap dén phuong phap va thiét bi truyén thong tin hé thong kich hoat.
Phuong phap ndy bao gdm cac budc: thu, boi thiét bi ngudi dung (UE), ban tin hé théng
thtr nhat duoc guri boi tram géc, trong do ban tin hé¢ théng thtr nhit bao gém thong tin chi
bao kich hoat va thé chi bao thay ddi, thong tin chi bao kich hoat dugc str dung dé chi bao
xem chirc nang dugc chi bdo trong ban tin hé théng kich hoat duoc kich hoat, va thé chi
bao thay ddi 1a thé gia tri; thu nhan, béi UE, thong tin 1dp lich th nhét ctia ban tin hé théng
kich hoat theo thong tin chi b4o kich hoat va thé chi bao thay ddi; va doc ban tin hé théng
kich hoat theo thong tin lap lich thi nhéat, va lua chon, theo thong tin chi bao kich hoat va
thé chi bao thay d6i, cac cach thirc khac nhau dé thu nhan thong tin 1ap lich thir nhét cia
ban tin hé théng kich hoat, dé dam bao ré“lng UE can thu thong tin 1ap lich cua ban tin hé
thong kich hoat chi khi thong tin 14ap lich thay dbi, va tranh viéc UE tiép tuc duy tri & trang
thai phat hién va tiép nhan, nhd d6 giam tiéu thu cong suat cia UE mot cach hiéu qua.
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Linh vue k§ thuit dwoc dé cip

Sang ché d& cap dén k¥ thuat truyén thong, va cu thé, 13 dé cap dén
phuong phép, thiét bi va thiét bi truyén thong tin hé thdng kich hoat.
Tinh trang ky thuat ciia sang ché

Truyén théng di dong da thay ddi rat nhidu cudc séng ctia con ngudi, tuy
nhién con ngudi van khéng ngimg theo dudi truyén thong di dong ¢ hiéu qua
cao hon. Hé théng truyén théng di dong thé hé thi 5 (5-Generation, 5G) xuét
hién, nhdm giai quyét sy ting trudng bung nd cta luu lwong dit lidu di dong, két
ndi gilta thiét bi 16m, va cac truong hop ung dung va dich vu méi xuét hién khéc
nhau trong twong lai. Nhu mét phan quan trong ctia 5G, Internet Van Vat chiing
kién viéc tang truéng cuc nhanh yéu cdu thi truong. Hién nay, Dy 4n thé hé thu
3 (3rd Generation Partnership Project, 3GPP) dugc nghién ctru dé sao cho mang
dich vu Internet Van Vat (Internet of Things, IoT) dua trén mang té bao bing
cach thiét k& giao dién khong gian mdi va tdn dung t6i da tinh ning ctia k¥ thuat
bang hep. Kiéu nay cta IoT dugc goi 1a NB-IoT. Dugc so sanh véi mang té bao
thong thuong, trong mang NB-IoT, dich vu va thiét bi dau cudi c6 cac yéu cau
va ddc trung sau: ty 18 dich vu thdp, khoang thoi gian dai, két néi 16n, chi phi
thip, tiéu thu cong sudt thap, va tuong tu.

D4i véi mang NB-I0T, giai phap hé thdng dugc thiét ké lai dé phan hoi
cac yéu cau va dic trung néu trén ctia mang NB-IoT, dich vu, va thiét bi dau
cudi. Co ché didu khién truy nhap méi duge dua ra trong NB-IoT do yéu cau chi
phi thdp. Tham sb diéu khién truy nhap dugc thay thé trong khéi thong tin hé
thdng ddc lap (System Information Block, SIB). FIG.1 la so d6 gian luge cua
viéc didu khién truy nhap NB-IoT. Nhu duoc thé hién trén FIG.1, ban tin hé
théng bao gdbm ban tin hé thdng chii (Master information Block, MIB) ma bao
gbm tham s6 hé théng quan trong nhit ctia hé théng, SIB 1 ma mang thong tin

didu khién truy nhép té bao va thong tin lap lich cta khéi théng tin hé théng
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khac, SIB 2 dung cho cAu hinh tai nguyén v tuyén, SIB_AC méi duogc thém
vao cho viéc diéu khién truy nhdp, va cac SIB khac. Khi mang duoc tdi nhe va
viée didu khién truy nhap khong duoc thuc hién, tai nguyén diéu khién truy nhép
(Access control, AC) khong dugc 1ap lich va SIB_AC khong dugc gui. Khi
mang qué tai va viéc didu khién truy nhap can dugc thyuc hién, tai nguyén diéu
khién truy nhap (Access control, AC) dugc 13p lich va SIB_AC can duoc gui.
Theo cach nay, khi chitc ning AC duogc kich hoat hodc bi vo hiéu, vi thong tin
1ap lich ma nim trong SIB 1 va thong tin twong tmg véi chirc ning AC ciling
thay ddi, thiét bi ngudi dung (thiét bi nguoi ding, UE) luén can doc SIB 1 dé
thu nhén thong tin 1dp lich dugc cap nhét khi chiic ning diéu khién truy nhap
duoc kich hoat hoac bi vo hiéu.

Tuy nhién, vi NB-IoT hd trg tinh ning ning cao d§ phu séng va bang
thong hé théng bang tan hep, va thoi gian truyén ctia ban tin SIB 1 14 tuong a6i
dai, UE tiép tuc thuc hién viéc phat hién va tiép nhan, va viéc ti€u thu cong suét
cta UE tang lén.

Bén chit k§ thuit ciia sang ché

Céc phuong 4n cua séng ché d& xudt phuong phap, thiét bi va thiét bi
truyén thong tin hé thdng kich hoat, dé giai quyét van d& do NB-IoT hd tro tinh
nang nang cao dd phu séng va bang thong hé thdng bing tdn hep, va thoi gian
truyén cta ban tin SIB 1 14 twong dbi dai, UE tiép tuc thyc hién viéc phét hién
va tiép nhan, va viéc tiéu thu cong suat cua UE tang lén.

Khia canh tht nhét cta sang ché dé xuét phuwong phap truyén théng tin hé
théng kich hoat, bao gdm céc bude:

thu, boi UE, ban tin hé théng thir nhat duge gl bdi tram gbc, trong d6
ban tin hé théng thir nhit bao gém thong tin chi bdo kich hoat va thé chi bao
thay di, thong tin chi bio kich hoat duge st dung dé chi bao xem chirc ning
duoc chi bdo trong ban tin hé théng kich hoat ¢ dugc kich hoat hay khong, va
thé chi béo thay dbi duoc st dung dé chi bao xem théng tin 14p lich cua ban tin

hé théng kich hoat c6 thay d6i hay khong;
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thu nhén, bi UE, thong tin 14p lich thir nhit cta ban tin hé théng kich
hoat theo thong tin chi bao kich hoat va thé chi bo thay ddi; va

doc, boi UE, ban tin hé thong kich hoat theo thong tin 14p lich tht nhét.

Trong giai phap nay, UE xac dinh, theo thong tin chi bdo kich hoat va thé
chi béo thay ddi trong ban tin hé théng thir nhat, xem thu nhéan thong tin 1ap lich
tht nhit tir UE hay thu nhan thong tin lap lich thir nhét tir ban tin hé thong duoc
quéang bé boi tram gdc, va sau khi thu nhan thong tin 18p lich thi nhét, doc ban
tin hé thdng kich hoat & vi tri trong tng véi thong tin 1ap lich thtr nhat, va hoan
thanh viéc truy nhap dich vu theo chi béo trong ban tin hé thdng kich hoat.

Vién din t6i khia canh tht nhét, theo cach thirc thuc hién c¢6 thé thir nhat
cta khia canh th& nhit, budc thu nhén, béi UE, thong tin 14p lich tht nhét cta
ban tin hé thdng kich hoat theo thong tin chi bao kich hoat va thé chi béo thay
d6i bao gdm céc budc:

phét hién, béi UE, xem thong tin 18p lich cua ban tin hé théng kich hoat
¢ duoc luu trlt cuc bd hay khong;

néu thong tin 14p lich ctia ban tin hé théng kich hoat dugc luu trit cuc bo,
x4c dinh, boi UE theo théng tin chi bao kich hoat, xem chirc ndng duoc chi bao
trong ban tin hé thong kich hoat c¢6 dugc kich hoat hay khong;

néu chtrc ning duge chi bio trong ban tin hé théng kich hoat dugc kich
hoat, x4c dinh, béi UE theo thé chi béo thay ddi, xem thong tin 14p lich ctia ban
tin h¢ thong kich hoat c6 thay doi hay khong; va

néu théng tin l4p lich ctia ban tin hé thdng kich hoat khéng thay dbi, st
dung thong tin 14p lich duoc luu trlt cuc bd clia ban tin hé théng kich hoat lam
thong tin 1ap lich thir nhét.

Trong giai phép nay, dau tién UE x4c dinh xem thdng tin 14p lich cta béan
tin hé thdng kich hoat c6 duge luu trit cuc bd hay khong; néu thong tin 1ap lich
duoc luu trir cuc bd, khi thong tin chi bao kich hoat chi bao rang chirc ning
trong ban tin hé théng kich hoat duogc kich hoat, UE xéc dinh, theo thé chi béao
thay dbi, xem thong tin 1ap lich ctia ban tin hé théng kich hoat ¢6 thay doi hay
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khong; va néu thong tin 1ap lich ctia ban tin hé théng kich hoat khéng thay dbi,
UE st dung thong tin 18p lich dugc luu trlt cuc bo 1am thong tin 18p lich tha
nhét, va thu ban tin hé théng kich hoat trén tai nguyén duoc chi bao trong thong
tin lap lich tht nhét.

Trong giai phép nay, néu thong tin 1ap lich ctia ban tin hé théng kich hoat
khong duoc luu trit cuc b, UE thu ban tin hé théng thr hai dugc gtri bodi tram
gbc, trong d6 ban tin hé théng thi hai bao gdm thdng tin 14p lich thit nhat cia
ban tin hé thdng kich hoat va thong tin 1ap lich cta ban tin hé théng thong
thuong.

Mot cach tuy chon, néu thong tin 1ap lich cta ban tin hé théng kich hoat
khong dugc luu trit cuc bd, va chirc nang duge chi bdo trong ban tin hé théng
kich hoat dugc kich hoat, UE thu ban tin hé théng thir hai duoc giri bdi tram
gbc, trong d6 ban tin hé thdng thir hai bao gdm thong tin 14p lich tht nhét cla
ban tin hé théng kich hoat va thong tin 14p lich cta ban tin hé théng thong
thuong.

Mbt céch tity chon, néu thong tin 1ap lich ctia ban tin hé thong kich hoat
thay dbi, UE thu ban tin hé théng tht hai dugc gii bdi tram gbe, trong do ban
tin hé théng tht hai bao gdm thong tin 1ap lich thir nhit cta ban tin hé thong
kich hoat va thong tin 1ap lich cua ban tin hé théng théng thuong.

Céc gidi phap néu trén c6 nghia 13: Sau khi thu ban tin hé théng tht nhét,
néu théng tin 14p lich ctia ban tin hé thdng kich hoat khéng duge Iuu trit cuc b,
hodc théng tin 1dp lich ctia ban tin hé théng kich hoat khong dugc luu trit cuc bd
va chtrc ndng duoc chi bao trong ban tin hé théng kich hoat duoc kich hoat, hoic
thong tin 1ap lich cta ban tin hé théng kich hoat thay dbi, hogc thong tin 1ap lich
ctia ban tin hé théng kich hoat thay d6i va chitc nang dugc chi bao trong ban tin
hé théng kich hoat duoc kich hoat, hoac tuong tu, UE con can thu nhén thong tin
lap lich ciia ban tin hé théng kich hoat bing céch thu ban tin hé thong tht hai
dugc quang ba boi tram gbe.

Vién dan t6i giai phap bét ky trong sd céc gial phap néu trén, phuong

-5



34373

phap nay con bao gdm budc:

cép nhat, béi UE, thong tin 1ap lich dugce luu trit cuc bd cua ban tin hé
thdng kich hoat thanh thong tin 14p lich thi nhat. Giai phap c6 nghia 1a: Sau khi
thu nhan thong tin 14p lich thtr nhét ctia ban tin hé thdng kich hoat, UE can luu
trit thong tin 1ap lich thu nhét, va néu thong tin 1ap li\ch duoc luu trir cuc b, UE
cap nhat thong tin 1ap lich, tic 1a, loai bd thong tin 1ap lich ban dau va cép nhat
thong tin 1ap lich ban ddu thanh théng tin 1ap lich thtr nhat; hoic néu thong tin
1ap lich khong dugc luu trlt cuc bo, UE truc tiép luu trir thong tin 14p lich thu
nhét.

Trong céch thirc thuc hién cu thé, néu thé chi béo thay ddi 14 thé gia tri,
viéc xéc dinh, bdi UE theo thé chi bao thay ddi, xem thong tin 1ap lich ctia ban
tin hé théng kich hoat c6 thay dbi hay khong bao gbm:

néu UE phat hién thé gié tri thay dbi, xac dinh ring thong tin 18p lich ctia
ban tin hé thdng kich hoat thay ddi; hodc néu UE phat hién thé gia tri khong thay
d6i, xac dinh ring thong tin 14ap lich cia thong tin hé théng kich hoat khong thay
doi.

Vién dn toi giai phap bét ky trong sd cac giai phap néu trén, ban tin hé
théng kich hoat bao gdm ban tin diu khién truy nhap. Ban tin diéu khién truy
nhap (Access Control, AC) dugc stir dung lam vi du. Vién dan t6i bbi canh, ban
chét clia giai phap nay 13 dua ra bit trong MIB dé chi bio xem co ché didu khién
truy nhap c6 duge kich hoat hay khong. MIB bao gdm thé chi bao thay doi ma
duge st dung dé chi bao xem thong tin 1ap lich c6 thay d6i hay khong. Trong
trudng hop bét ky, tram gbc thém thong tin lap lich ctia SIB_AC vao thong tin
14p lich cua SIB 1. khi duoc x4c dinh rang chirc ning diéu khién truy nhap bi vo
hiéu héa, tram gbc khong giri SIB_AC; hoic khi duge x4c dinh rang chirc ning
didu khién truy nhap duoc kich hoat, tram gbc giii SIB_AC. UE c6 thé x4c dinh,
theo thé chi béo thay ddi va thong tin chi béo kich hoat trong MIB, xem c6 doc
thong tin 14p lich ctia SIB_AC dugc gui boi tram gdc hay khong.

Khia canh tht hai cta sang ché dé xuét phuong phép truyén thong tin hé
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théng kich hoat, bao gdm céc bude:

tao ra, boi tram gbc, ban tin hé théng thir nhét, trong d6 ban tin hé théng
thir nht bao gdm théng tin chi bao kich hoat va thé chi bao thay dbi, théng tin
chi bdo kich hoat dugc st dung dé chi béo xem churc nang dugc chi bdo trong
ban tin hé théng kich hoat cé dugc kich hoat hay khong, va thé chi béo thay déi
duogc st dung dé chi bao xem thdng tin 14p lich ctia ban tin hé théng kich hoat c6
thay ddi hay khong; va

quéang b4, boi tram gdc, ban tin hé théng thir nhét, dé UE thu nhan thong
tin 1ap lich tht nhit ctia ban tin hé théng kich hoat theo thong tin chi bao kich
hoat va thé chi bao thay ddi, va doc ban tin hé théng kich hoat theo thong tin 1ap
lich tht nht.

Tram gbc quang ba ban tin hé théng thi nhat. UE x4c dinh, theo thong tin
chi bao kich hoat va thé chi bdo thay dbi trong ban tin hé thong thir nhét, xem c6
doc thong tin 18p lich ma 1a ctia ban tin hé théng kich hoat va duoc giii béi tram
géc hodc thu nhan thong tin 1ap lich ctia ban tin hé théng kich hoat tir UE hay
khong, va sau d6 thu ban tin hé thdng kich hoat & vi tri tai nguyén duoc chi béo
trong thong tin 18p lich.

Hon nita, phuong phép nay con bao gém céc bude:

tao ra, boi tram gdc, ban tin hé théng thtr hai, trong d6 ban tin hé théng
thtt hai bao gdm théng tin 14p lich cta ban tin hé thong kich hoat va thong tin 14p
lich ctia ban tin hé théng thong thuong; va

quang ba, boi tram gbe, ban tin hé thong thir hai va ban tin hé théng kich
hoat néu thong tin chi bao kich hoat chi bao rang chitc ning dugc chi béo trong
ban tin hé théng kich hoat duoc kich hoat; hodc

quang bé, boi tram gbc, ban tin hé théng thtr hai va ban tin hé théng kich
hoat néu théng tin chi bao kich hoat chi bdo rang chiic ning duoc chi bao trong
ban tin hé théng kich hoat dugc kich hoat; hoic

Trong giai phép nay, tram gbc tao ra ban tin hé théng thir hai ma bao gbm

thong tin 1ap lich cua ban tin hé thdng thong thudng va thong tin 1ap lich ctia ban
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tin hé thdng kich hoat, nhung can dé x4c dinh xem chirc ning dugc chi bio trong
ban tin hé théng kich hoat c¢6 dugc kich hoat hay khong. Néu chirc ning duogc
chi bo trong ban tin hé théng kich hoat duoc kich hoat, tram gbc can quang ba
ddng thoi ban tin hé thdng th hai va ban tin hé thong kich hoat; hodc néu chirc
nang dugc chi bao trong ban tin hé théng kich hoat khong duoc kich hoat, tram
gbc chi can quang bé ban tin hé théng thtr hai.

Trong giai phap bat ky trong sd céc giai phap néu trén, thé chi bao thay
doi 1a the gia tri.

Cu thé, viéc tao ra, bodi tram géc, ban tin hé théng tht nhét bao gé)m cac
budc:

thay ddi, béi tram gbc, thé gia tri khi dugc xac dinh ring thong tin 1ap lich
dugc gui cua ban tin hé théng kich hoat thay ddi; hodc

thay ddi, bdi tram gdc, thé gié tri khi x4c dinh ring tram gdc thay ddi tir
trang thai trong d6 tram gdc khong gl thong tin 18p lich cta ban tin hé théng
kich hoat dén trang théi trong d6 tram gbc guri thong tin 14p lich clia thong tin hé
théng kich hoat, ho#ic tram gbc thay do6i tir trang thdi trong d6 tram gbc gui
thong tin 1ap lich cta ban tin h¢ thdng kich hoat dén trang thai trong d6 tram gbe
khong guri thong tin 14p lich ctia thong tin hé théng kich hoat; hoic

bd qua, bdi tram gbc, vide thay dbi thé gié tri khi xac dinh rang tram gbc
thay doi tlr trang thai trong d6 tram gbc khong giri thong tin 18p lich cta ban tin
hé thdng kich hoat dén trang thdi trong d6 tram gbc giri thong tin 1ap lich cua
thong tin hé théng kich hoat, hodc tram gbc thay dbi tir trang théi trong d6 tram
gbc guri thong tin 1ap lich cla ban tin hé théng kich hoat dén trang théi trong d6
tram gdc khong gt thong tin 1ap lich ctia thong tin hé thong kich hoat.

Giai phap nay c6 nghia la: Trong qué trinh tao ra ban tin hé thong thi
nhét, tram géc can xé4c dinh thé gia tri. Thé gi4 tri duge x4c dinh cu thé theo
cach thirc sau. Theo cach thirc thir nhat, néu tram gdc xac dinh rang thong tin 1ap
lich ma 13 ctia ban tin hé théng kich hoat va duoc giri 1an cudi khac véi thong tin

lap lich hién tai, tc 13, thong tin 1ap lich ctia ban tin hé théng kich hoat thay doi,
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tram gbc can thay dbi thé gia tri, tirc 13, thay ddi thé gid tri thanh gia tri khac véi
gia tri cudi cting xdc dinh béi UE. Theo khia canh thir hai, néu tram gdc xac
dinh rang thong tin l4p lich cta ban tin hé thdng kich hoat khéng duoc gii lan
cudi, nhung thong tin 18p lich ctia ban tin hé théng kich hoat dugc gui vao thoi
diém nay, hodc thong tin 14p lich ctia ban tin hé thdng kich hoat dwoc gii 1an
cudi, nhung thong tin 1ap lich ctia ban tin hé théng kich hoat khong dugc giri vao
thoi didm nay, tram gbc c6 thé thay ddi thé gi tri, hodc c6 thé khong thay dbi
thé gia tri, dua trén cach thtc thyuc hién cua tram gbe.

Theo céch thie thuc hién cu thé, ban tin hé thdng kich hoat bao gém ban
tin diéu khién truy nhap. Di véi cach thire thuc hién cu thé, vién din téi céc
phan mo ta vé UE.

Khia canh tht ba cta sang ché dé xuét thiét bi truyén thong tin hé théng
kich hoat, bao gém:

mbdun thu thtr nhét, duge cdu tric dé thu ban tin hé théng thir nhét duge
glri béi tram gdc, trong d6 ban tin hé thong thir nhit bao gdm thdng tin chi bao
kich hoat va thé chi bao thay di, théng tin chi bao kich hoat dugc st dung dé
chi b4do xem chirc ning dugc chi bdo trong ban tin hé théng kich hoat c6 duoc
kich hoat hay khéng, va thé chi béo thay dbi dugc st dung dé chi béo xem thong
tin 1ap lich ctia ban tin hé théng kich hoat c6 thay dbi hay khong;

mddun x 1y, duge ciu tric dé thu nhan thong tin 18p lich thir nhét cta
ban tin hé théng kich hoat theo thong tin chi bdo kich hoat va thé chi bao thay
doi; va

modun thu tht hai, duge ciu tric dé doc ban tin hé théng kich hoat theo
thong tin 1ap lich thir nhét.

Hon nita, mddun xt 1y bao gom:

modun con phét hién, dugc chu trac dé phat hién xem thong tin 1ap lich
cua ban tin hé théng kich hoat ¢6 duoc luu trit cuc bo hay khong;

modun con xac dinh thi nhét, dugc cAu trac dé: néu moddun con phat hién

phét hién rang thong tin 14p lich cua ban tin hé théng kich hoat dugc luu trit cuc
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bd, xac dinh, theo théng tin chi bao kich hoat, xem chirc nang dugc chi bao
trong ban tin hé théng kich hoat dugc kich hoat;

mddun con x4c dinh tha hai, duge cdu tric dé: néu modun con xéc dinh
th& nhét x4c dinh ring chirc ning duoc chi bao trong béan tin hé théng kich hoat
duoc kich hoat, xac dinh, theo thé chi bao thay d6i, xem thong tin 1ap lich cla
ban tin hé thdng kich hoat c6 thay ddi hay khong; va

modun con xu ly, dugc cAu tric dé: néu mddun con xé4c dinh thir hai xéac
dinh ring thong tin lap lich cia ban tin hé théng kich hoat khong thay dbi, sir
dung théng tin 1ap lich duoc luu trlt cuc bo cua ban tin hé théng kich hoat 1am
thong tin 1ap lich tht nhét.

Mot cach tuy chon, néu moédun con phat hién phat hién thong tin 1ap lich
cua ban tin hé théng kich hoat khong dugc luu trit cuc by, modun thu thr hai
con duogc cau trac dé thu ban tin hé thdng thir hai dugc glri boi tram gbc, trong
d6 ban tin hé théng tht hai bao gdm thong tin 14p lich thir nhét ctia ban tin hé
théng kich hoat va théng tin 14p lich ctia ban tin hé théng théng thuong.

Mot cach tiiy chon, néu modun con phét hién phat hién thong tin 1ap lich
cua ban tin hé théng kich hoat khoéng dugc luu trlt cuc b, va mddun con xac
dinh th& nhét x4c dinh ring chirc ning dugc chi bao trong ban tin hé théng kich
hoat dwoc kich hoat, mddun thu thtr hai con dugc céu trac dé thu ban tin hé
thdng thi hai duoc glri boi tram gbc, trong d6 ban tin hé thdng tht hai bao gém
thong tin 14p lich thir nhét ctia ban tin hé thong kich hoat va thong tin 1ap lich
clia ban tin hé thdng thong thuong.

MOt céch tuy chon, néu mddun con x4c dinh tht hai xac dinh ring théng
tin 1ap lich ctia ban tin hé théng kich hoat thay d6i, mddun thu tht hai con dugc
cAu tric dé thu ban tin hé thdng tht hai duge gui béi tram gbc, trong d6 ban tin
hé théng thit hai bao gdm thong tin 14p lich thir nhit clia ban tin hé théng kich
hoat va thdng tin 1ap lich ctia ban tin hé thdng thong thuong.

Hon nita, thiét bi nay con bao gdm:

modun luu trit, duoc ciu tric dé cap nhat thong tin 1ap lich dugc luu trit
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cuc bd ciia ban tin hé théng kich hoat thanh thong tin 14p lich thi nhét.

Mot cach tuy chon, néu thé chi bao thay dbi 1a thé gia tri, médun con xac
dinh thir hai ¢6 cAu tric cu thé dé: néu UE phat hién thé gié tri thay dbi, x4c dinh
rang thong tin 1ap lich cta ban tin hé thdng kich hoat thay d6i; hodc néu UE phat
hién thé gia tri khong thay dbi, x4c dinh ring thong tin l4p lich cta thong tin hé
théng kich hoat khong thay dbi.

Mot cach tuy chon, ban tin hé théng kich hoat duoc doc bdi médun thu
thir hai bao gdm ban tin diéu khién truy nhap.

Khia canh thtr tu cta sang ché d& xudt thiét bi truyén thong tin hé thng
kich hoat, bao goém:

mddun xir 1y thtr nhét, duoc ciu trac dé tao ra ban tin hé thng thir nhat,
trong d6 ban tin hé thdng thir nhit bao gdm théng tin chi béo kich hoat va thé
chi bao thay déi, thong tin chi bao kich hoat dugc sir dung dé chi bao xem chuc
nang duoc chi bao trong ban tin hé théng kich hoat c6 dugc kich hoat hay
khong, va thé chi bo thay ddi dugc str dung dé chi bao xem thong tin 1ap lich
ctia ban tin hé théng kich hoat c6 thay do6i hay khong; va

mddun gt tht nhat, dugc ciu tric & quang ba ban tin hé thong thi nhit,
dé thiét bi ngudi ding UE thu nhan thong tin 14p lich thi nhét cta ban tin hé
théng kich hoat theo thong tin chi bdo kich hoat va thé chi bao thay ddi, va doc
ban tin hé thdng kich hoat theo thong tin 14p lich thi nhat.

Hon nita, thiét bi nay con bao gém:

mddun xir 1y the hai, dwoc cdu tric dé tao ra ban tin hé théng thi hai,
trong d6 ban tin hé théng thtr hai bao gbm théng tin 1ap lich twong tmg véi ban
tin hé thdng kich hoat va théng tin 14p lich cta ban tin hé thong thong thuong;
va

mddun gii th hai, duge cau tric @8 quang bé ban tin hé thng thi hai va
ban tin hé thdng kich hoat néu thong tin chi béo kich hoat chi bdo rang chic
nang dugc chi bao trong ban tin hé théng kich hoat dugc kich hoat, trong d6

mddun guri thit hai con duge cdu tric d& quang ba ban tin hé thong th hai
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néu théng tin chi bao kich hoat chi bdo ring chirc ning duge chi béo trong ban
tin hé thong kich hoat khong dugc kich hoat.

Mot cach tiy chon, néu thé chi béo thay dbi 1a thé gia tri, modun xir Iy tha
nhét dugc ciu trac cu thé dé:

thay doi thé gia tri khi dwoc x4c dinh ring thong tin l4p lich dugc gui cla
ban tin hé thdng kich hoat thay dbi; hodc

thay ddi thé gia tri khi dugc x4c dinh rang thiét bi diéu khién truy nhap
thay ddi tir trang thai trong d6 thiét bi didu khién truy nhap khong giri thong tin
1ap lich ctia ban tin hé théng kich hoat dén trang thai trong d6 thiét bi diéu khién
truy nhap g théng tin 14p lich cta thong tin hé thong kich hoat, hodc thiét bi
diéu khién truy nhap thay ddi tir trang thai trong d6 thiét bi diéu khién truy nhap
otri thong tin 14p lich ciia ban tin hé théng kich hoat dén trang thai trong d6 thiét
bi didu khién truy nhap khong giri thong tin 14p lich ctia thong tin hé théng kich
hoat; hoac

bd qua viée thay ddi thé gia tri khi dugc xac dinh rang thiét bi didu khién
truy nhép thay dbi tir trang thai trong do thiét bi diéu khién truy nhap khong gt
thong tin 1ap lich ctia ban tin hé théng kich hoat dén trang thai trong d6 thiét bi
didu khién truy nhap gui thong tin 1ap lich ctia thong tin hé théng kich hoat, hodc
thiét bi didu khién truy nhap thay dbi tir trang théi trong d6 thiét bi diéu khién
truy nhép gui thong tin 14p lich cta ban tin hé thdng kich hoat dén trang thai
trong d6 thiét bi diéu khién truy nhap khong gii thong tin 1ap lich cua thong tin
hé théng kich hoat.

Khia canh th(r ndm cua sang ché dé xuat thiét bi nguoi ding, bao gém bd
nhé ma luu trit 1énh chuong trinh, bd xir Iy dugc ciu tric dé didu khién viéc
thuc hién cua lénh chuong trinh, va bg thu, trong do

b6 thu dugc cAu trac dé thu ban tin hé théng thtr nhat dugc ghi boi tram
gbc, trong do6 ban tin hé thdng thr nhit bao gém thong tin chi béo kich hoat va
thé chi béo thay dbi, théng tin chi bao kich hoat dugc str dung dé chi bao xem

chirc nang dugc chi bdo trong ban tin hé théng kich hoat c6 dugc kich hoat hay
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khong, va thé chi bao thay ddi dugc st dung dé chi bdo xem thong tin 1ap lich
ctia ban tin hé théng kich hoat c6 thay do6i hay khong;

b6 xtr Iy duoc cau trac dé thu nhan théng tin 1ap lich thi nhét ctia ban tin
hé thdng kich hoat theo thong tin chi béo kich hoat va thé chi bao thay doi; va

bd thu con duge ciu triic dé doc ban tin hé thdng kich hoat theo thong tin
1ap lich thir nhat.

Bﬂﬁacanhth&séucﬁaséngchédéxuétﬁanlgéc;bm)génlbénhétnéluu
trir 1énh chuong trinh, bd xir Iy dwoc ciu trac dé didu khién viéc thuc hién cia
1énh chuong trinh, va bd truyén, trong d6

bd xur ly dugc cAu tric dé tao ra ban tin hé théng thi nhét, trong d6 ban
tin hé théng thir nhat bao gém thong tin chi bao kich hoat va thé chi béo thay
déi, thong tin chi bao kich hoat dugc sir dung dé chi bao xem chirc ning dugc
chi bao trong ban tin hé thdng kich hoat ¢é dugc kich hoat hay khong, va thé chi
bao thay ddi duoc st dung dé chi bao xem théng tin 1ap lich clia ban tin hé théng
kich hoat c6 thay ddi hay khong; va

bo truyén duogc ciu trac dé quang bé ban tin hé thdng tht nhét, ¢ UE thu
nhéan thong tin 18p lich thtr nhit ctia ban tin hé thong kich hoat theo thong tin chi
bao kich hoat va thé chi bao thay ddi, va doc ban tin hé théng kich hoat theo
thong tin 14p lich thir nhét.

Khia canh thtt bay cta séng ché d& xuét hé théng didu khién truy nhap,
bao gdm tram gdc va it nhit mot UE. Tram gdc duoc ciu trac dé:

tao ra ban tin hé thdng tht nhét, trong d6 ban tin hé théng thi nhét bao
gdm thong tin chi béo kich hoat va thé chi bao thay d6i, thong tin chi bao kich
hoat dugc st dung dé chi bio xem chirc ning dugc chi bdo trong béan tin hé
théng kich hoat duoc kich hoat, va thé chi béo thay dbi duoc st dung dé chi béo
xem thong tin 1ap lich ctia ban tin hé thdng kich hoat thay doi; va

quéng ba ban tin hé thdng thir nhat, & UE thu nhan théng tin 1ap lich tht
nhat cua ban tin hé thdng kich hoat theo thong tin chi bao kich hoat va thé chi
b4o thay dbi, va doc ban tin hé thdng kich hoat theo thong tin 14p lich thir nhat.
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Mbi UE dugc cAu trac dé:

thu ban tin hé théng thir nhit duoc giri boi tram gbc, trong d6 ban tin hé
théng thtr nhit bao gdm théng tin chi béo kich hoat va thé chi béo thay dbi,
thong tin chi bao kich hoat dugc st dung dé chi bao xem chirc nang dugc chi
bao trong ban tin hé thdng kich hoat duoc kich hoat, va thé chi bao thay doi
duoc sir dung dé chi bao xem théng tin 14p lich ctia ban tin hé théng kich hoat
thay ddi; thu nhan thong tin 14p lich thi nhit ctia ban tin hé théng kich hoat theo
thoéng tin chi bao kich hoat va thé chi bdo thay d6i; va doc ban tin hé thdng kich
hoat theo thong tin 14p lich thtr nhat.

Theo phuong phép va thiét bi truyén théng tin hé thong kich hoat dugc dé
xudt trong sang ché, tram gbc thém thong tin chi béo kich hoat va thé chi bo
thay dbi vao ban tin hé thong thir nhét quang ba; va sau khi thu ban tin hé théng
tht nhét, UE lua chon, theo thdng tin chi b4o kich hoat va thé chi bo thay ddi,
cac cach thtc khac nhau dé thu nhan thong tin 1ap lich thi nhét cia ban tin hé
théng kich hoat, va sau d6 doc ban tin hé thong kich hoat & vi tri twong tng voi
thong tin 1ap lich tht nhat, d& dam bao rang UE can thu thong tin 14p lich cta
ban tin hé théng kich hoat chi khi thong tin 1ap lich thay d6i, va tranh viéc UE
tiép tuc duy tri & trang thai phat hién va tiép nhan, nhd d6 giam tidu thy cong
suét ctia UE mot cach hidu qua.

MBO ta vén tat cac hinh vé

Dé mo ta cac giai phap k¥ thuat trong cac phuong an cla sang ché hoic
theo k§ thut da biét mot cach rd rang hon, phan sau ddy md ti véan tit cac hinh
v& kém theo dugc yéu ciu dé mo ta cac phuong 4n hogc k¥ thuat da biét. RS
rang, cac hinh vé kém theo trong phdn mé ta sau ddy thé hién mot vai phuong 4n
clia sang ché, va chuyén gia trong linh vuc k¥ thuét van c6 thé suy ra cac hinh v&
khéc tir cc hinh v& kém theo nay ma khong can mét cong sang tao.

FIG.1 1a so d0 gian lugc cua viée didu khién truy nhap NB-IoT;

FIG.2 1a so dd gian lugc cia truong hop Umg dung cta phuong phap
truyén thong tin hé thdng kich hoat theo sang ché;
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FIG.3 12 Iuu dd ctia Phuong 4n 1 ctia phuong phap truyén thong tin hé
thdng kich hoat theo sang ché;

FIG.4 13 luu dd ctia Phuong 4n 2 ciia phuong phép truyén thong tin hé
thdng kich hoat theo sang ché;

FIG.5 1a luu d6 ctia Phuong 4n 3 ctia phuong phép truyén thong tin hé
thdng kich hoat theo sang ché;

FIG.6 13 so db gian lugc cua viéc diéu khién truy nhap NB-IoT theo séng
ché:

FIG.7 la so d6 cAu trac gian luoc ctia Phuong 4n 1 cla thiét bi truyén
thong tin hé théng kich hoat theo sang ché;

FIG.8 1a so d0 ciu trac gian luoc cia Phuong 4n 2 cla thiét bi truyén
thong tin hé théng kich hoat theo sang ché;

FIG.9 1a so dd cAu trac gian luge ctia Phuong 4n 3 cla thiét bi truyén
thong tin hé thong kich hoat theo séng ché;

FIG.10 13 so dd céu trac gian luge cia Phuong 4n 4 cla thiét bi truyén
thong tin hé théng kich hoat theo sang ché;

FIG.11 1a so dd cdu trac gian luoc cuia Phuong 4n 5 cla thiét bi truyén
thong tin hé théng kich hoat theo sang ché;

FIG.12 13 so dd cAu trac gian lugc cia Phuong an 1 cta thiét bi nguoi
dung theo sang ché;

FIG.13 1a so dd cAu trac gian lugc ctia Phuong 4n 2 cla thiét bi nguoi
dung theo sang ché; va

FIG.14 1a so dd cAu trac gian lugc cia phuong 4n 1 cla tram gbc theo
sang ché.
MO ta chi tiét sang ché

Pé 1am cho cac muc dich, cac gidi phap k¥ thuét, va cac hiéu qua cla cac
phuong &n cla sang ché 18 rang hon, phan sau day mo ta rd rang va day du cac

giai phap k¥ thuét trong cac phuong 4n cla sang ché vieén dan t6i cac hinh v&
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kém theo trong cdc phuong 4n cua sang ché. R3 rang, cac phuong an duoc mo ta
la mot vai phuong an cda sang ché ma khéng phai tit ca cac phuong 4n cia sang
ché. Tét ca cac phuong an khac duge thuc hién béi ngudi cé hiéu biét trung binh
trong linh vuc k¥ thuét dua trén cac phuong an cla sang ché ma khong can ¢
gAng sang tao s& nam trong pham vi bao ho clia séng ché.

FIG.2 1a so dd gian luoc cua trudong hop Ung dung ctia phuong phap
truyén thong tin hé thdng kich hoat theo sang ché. Giai phap cua sang ché c6 thé
duoc tng dung cho hé théng truyén thong khong diy véi do phi séng mang 1én
va cac két ndi, vi du, hé théng truyén thong IoT, duogc thé hién trén FIG.2, cb
thiét bi dau cudi voi chi phi thdp va tiéu thu céng sudt thap. Trudng hop tng
dung hodc hé thdng truyén thong khong day co thé bao gdm cac tram gdc, va
vung phu séng ctia mdi tram gbc c6 thé bao gbm céc thiét bi nguoi dung, nhu ti
lanh, may giat, 0 t0, ti vi, may tinh, déng hd nuée, va déng hd do dién. Cac thiét
bi ngudi dung thyc hién truyén thong bang cach str dung mang khéng day hoic
mang t& bao. Dich vu cta hé thng truyén thong IoT tao ra goi tuong d6i nho va
it nhay tr8, dé cac thiét bi dau cubi ngudi ding 16n ¢6 thé duge trién khai. Thiét
bi dau cudi ngudi ding c6 thé bao gdbm cic dong hd do nudc/dién thong minh,
thiét bi trong nha thong minh, cic thiét bi c6 thé deo dugc thong minh, va cac
thidt bi tuong tu ma dugc trién khai v6i quy mé 16n. S lugng 16n céc thiét b
nhu vay co thé duoc két ndi t61 mot tram gbe. Tuy nhién, viée trién khai mang
yéu cdu tiéu thu cong sudt thdp hon cua thiét bi ngudi dung hodc thiét bj dau
cudi, dé dam bao thoi gian cho 1au hon cta thiét bi ngudi dung, nhd d6 giam chi
phi lao dong. Tuy nhién, trong co ché diéu khién da biét cua cac chic ning dich
vu teong Gng voi mot vai thong tin hé thdng kich hoat, tiéu thyu céng suét cla
thiét bi nguoi dung ting vi thong tin 18p lich dugc cép nhét trong SIB 1 can
duoc tiép tuc doc theo phuong phép thu nhan thong tin hé théng kich hoat. Theo
khia canh nay, phuong phép truyén thong tin hé thdng kich hoat tiét kiém ning
luong duogc deé xuét.

Trong giai phap k¥ thudt sau, cac ban tin hé théng duoc phan loai thanh

hai kiéu theo yéu cau cho kip thoi trong d6 ban tin hé thdng duoc thay doi dugc
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thu nhan: Mot kidu 13 ban tin hé thdng thong thudng. Sau khi kiéu nay cta ban
tin hé thdng thay ddi, UE khong can ngay lap tirc thu nhan ban tin hé thong duoc
thay dbi, va c6 thé chd dén khi bién ctia khoang thoi gian thay dbi dé thu nhan
ban tin hé théng duoc thay dbi. Kiéu khac 14 ban tin hé théng kich hoat ma can
duge thu nhan dung thoi diém. Sau khi kiéu nay cta ban tin hé thong thay ddi,
UE ¢6 thé thu nhan ban tin hé thdng dugc cap nhat & thoi diém bét ky, va khong
c6 khoang thoi gian thay ddi cu thé duoc st dung.

FIG.3 1a luu dd cta Phuong 4n 1 cia phuong phap truyén thong tin hé
théng kich hoat theo sang ché. Nhu duoc thé hién trén FIG.3, giai phap duoc
thuc hién bdi UE trén co sé trudng hop tng dung dugc thé hién trén FIG.2.
Phuong phap truyén thong tin hé thdng kich hoat bao gdm cac budc cu thé sau.

S101. UE thu ban tin hé théng thir nhit duoc gl boi tram gbc, trong d6
ban tin hé théng thir nhit bao gdm théng tin chi bo kich hoat va thé chi bao
thay doi.

Theo phuong 4n nay, thiét bi ngudi dung, tirc 13, thiét bi ddu cudi & phia
nguoi dung, thu ban tin hé thdng thtr nhét duoc quang ba boi tram gbc. Ban tin
hé théng tht nhét 14 ban tin hé théng cAn dé truyén. Thong tin chi bao kich hoat
duoc st dung dé chi bdo xem chirc ning duge chi bdo trong ban tin hé théng
kich hoat dugc kich hoat, va thé chi bao thay d6i duge st dung dé chi bao xem
thong tin 14p lich ctia ban tin hé théng kich hoat thay doi.

$102. UE thu nhan thong tin 14p lich thir nhit ctia ban tin hé thng kich
hoat theo thong tin chi bdo kich hoat va thé chi béo thay ddi.

Trong budc nay, UE khong thu tht ca ban tin duoc quang ba béi tram gde.
Cu thé, déi v6i thong tin 14p lich cta ban tin hé théng kich hoat, UE thyc hién
x4c dinh theo thong tin chi bao kich hoat va thé chi bao thay d6i. Néu thong tin
lap lich cua ban tin hé théng kich hoat duoc luu trit cuc bg, va thé chi bao thay
dbi chi béo rang thong tin 14p lich ciia ban tin hé thdng kich hoat khong thay doi,
UE truc tiép st dung thong tin 14p lich cuc bd lam thong tin 1dp lich tha nhét;

hozic néu thong tin 14p lich ctia ban tin hé théng kich hoat khong dugc luu trit
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cuc bd, UE thu thong tin 18p lich tr cac ban tin dugc quang bé béi tram gbe.
S103. UE doc ban tin hé thdng kich hoat theo thong tin 14p lich thir nhét.

Trong budc ndy, sau khi thu nhan thong tin 1ap lich th& nhét, UE can thu
ban tin hé thdng kich hoat trén tai nguyén (ho#ic dugc goi 1a vi tri) dugc chi bao
trong thong tin 1ap lich thir nhat.

Thiét bi dau cubi st dung chirc ning kich hoat twong tng theo chiic ning
duoc hd tro trong ban tin hé thdng kich hoat.

Piéu khién truy nhip dugc st dung 1am vi du. Sau khi doc bén tin trong
d6 ban tin didu khién truy nhép dugc dat, thiét bi dau cubi xac dinh, theo tham
s& diéu khién truy nhép c6 trong ban tin, dé xem c6 truy nhap mang hay khong.

Theo phuong phap truyén thong tin hé thdng kich hoat dugc d& xuit theo
phuong &n nay, tram gbc thém thong tin chi bdo kich hoat va thé chi bao thay
ddi vao ban tin hé théng thir nhat quang ba; va sau khi thu ban tin hé thdng thir
nhét, UE Iua chon, theo thong tin chi bao kich hoat va thé chi bao thay doi, cac
cach thire khac nhau dé thu nhan théng tin 1ap lich thir nhit ctia ban tin hé théng
kich hoat, va sau d6 doc ban tin hé théng kich hoat & vi trf twong Umg véi thong
tin 1ap lich tht nhét, & dam bao rang UE can thu thong tin 14p lich ciia ban tin
hé thdng kich hoat chi khi thong tin 14p lich thay ddi, va tranh viéc UE tiép tuc
duy tri trang thai phat hién va tiép nhan, nho d6 giam tiéu thy cong suét cia UE
mot cach hiéu qua.

Dua trén co sd ciia phuong an néu trén, phan sau day mo ta chi tiét cach
thire thyc hién cu thé trong d6 UE thu nhan thdng tin 1ap lich thir nhat.

FIG.4 1a luu dd cta Phuong 4n 2 cta phuong phap truyén thong tin hé
théng kich hoat theo sang ché. Nhu duoc thé hién trén FIG.4, dua trén co s& cia
phuong 4n néu trén, budc thuc hién cu thé trong d6 UE thu nhéan thong tin 1ap
lich thir nhit cua ban tin hé thdng kich hoat theo thdng tin chi béo kich hoat va
thé chi bao thay dbi trong S102 13 nhu sau:

S201. UE phat hién xem thong tin 14p lich cta ban tin hé théng kich hoat

¢ duoc luu trlr cuc bd hay khong.
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Trong budc nay, sau khi thu thong tin hé théng thir nhét, UE dau tién can
phat hién xem thong tin 1ap lich ciia mot hodc céc ban tin hé théng kich hoat
twong Gmg c6 dugc luu trit cuc bo hay khong, tirc 13, méi 1an thu nhan thong tin
1ap lich, UE can luu trit thong tin 1ap lich.

Mbt céch tiy chon, néu UE phét hién rang thong tin 18p lich clia ban tin
hé théng kich hoat khong dugc luu trit cuc bd, UE thu ban tin hé théng thir hai
duoc gui béi tram gde, trong d6 ban tin hé théng th hai bao gom théng tin 14p
lich thtr nhét cta ban tin hé théng kich hoat va thong tin 18p lich cta ban tin hé
thdng thong thuong. Diéu ndy c6 nghia 1a: Sau khi UE phat hién rang théng tin
lap lich cuia ban tin hé théng kich hoat khong dugc luu trit cyc b, UE can thu
nhéin thong tin 18p lich tir ban tin hé théng tht hai duoc quang ba béi tram gbe,
tire 13, doc thong tin lap lich tir khoi thong tin 14p lich.

$202. Néu thong tin 14p lich ctia ban tin hé théng kich hoat dugc luu trit
cuc bd, UE xac dinh, theo thong tin chi bao kich hoat, xem chtrc ndng dugc chi
bao trong ban tin hé théng kich hoat c6 dugc kich hoat hay khong.

Trong budc nay, néu UE luu trit thong tin 14p lich cua ban tin hé théng
kich hoat, UE can phat hién xem chirc ning dugc chi bdo trong théng tin hé
thdng kich hoat duoc kich hoat; va néu chtc niang duoc chi bo trong thong tin
hé thdng kich hoat dugc kich hoat, UE can thu nhén thoéng tin 14p lich.

$203. Néu chirc nang duogc chi bio trong ban tin hé théng kich hoat dugc
kich hoat, UE x4c dinh, theo thé chi bao thay d6i, xem thong tin 1ap lich ctia ban
tin hé théng kich hoat c6 thay d6i hay khong.

Trong budc nay, néu UE xéc dinh rang chiic niang duoc chi bao trong ban
tin hé théng kich hoat dugc kich hoat, va dugc xac dinh, theo budc néu trén,
rang thong tin 14p lich cua ban tin hé théng kich hoat dugc Iuu trit cuc bd, UE
con can xac dinh xem thong tin 14p lich cua ban tin hé théng kich hoat cé thay
d6i hay khong. Theo cach thirc thuc hién cu thé, thé chi bao thay dbi c6 thé 1a
the gi4 tri, tc 14, gia tri dugc sir dung dé chi bo thay doi clia thong tin 14p lich.

Céch thire cu thé cta x4c dinh xem thong tin 1p lich thay d6i 13: Néu UE phat
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hién thé gié tri thay ddi, UE x4c dinh rang théng tin l4p lich ctia ban tin hé théng
kich hoat thay dbi; hodc néu UE phét hién thé gia tri khong thay d6i, UE xéc
dinh rang thong tin 14p lich cta thong tin hé thng kich hoat khéng thay ddi. Tirc
la, UE phat hién xem thé gid tri hién tai c6 gidng voi thé gia tri duoc thu nhan
1an cudi hay khong; va néu thé gia tri hién tai gidng v6i thé gia tri duoc thu nhan
lan cudi, UE x4c dinh réng thong tin 1ap lich cua ban tin hé théng kich hoat
khong thay ddi, hodc néu thé gia tri hién tai khac véi thé gia tri dugc thu nhan
14n cudi, UE x4c dinh ring thong tin 14p lich cia ban tin hé thdng kich hoat thay
doi.

Phan md t& néu trén c6 nghia 1a: Néu thé chi béo thay d6i khong thay ddi,
UE x4c dinh ring thong tin 1ap lich cta chirc ning kich hoat khong thay d6i;
hodc néu thé chi bio thay dbi thay d6i, UE x4c dinh rang thong tin lap lich cla
chire ning kich hoat thay dbi.

Mot céch tiy chon, viée xac dinh rang thong tin 1ap lich ctia ban tin hé
théng kich hoat khéng thay d6i bao gdm it nhat hai truong hop sau. Trong
trrdong hop thir nhét, néu thé chi béo thay ddi chi bao rang thong tin 14p lich cua
béan tin hé théng kich hoat khong thay ddi, va ban tin hé thong thtt hai khong bao
gbm thong tin 1ap lich ctia ban tin hé thdng kich hoat, UE x4c dinh ring thong
tin 14p lich cta chirc nang kich hoat khong thay d6i. Trong truong hop thir hai,
néu thé chi bao thay ddi chi bao rang thong tin 1ap lich ctia ban tin hé théng kich
hoat khéng thay dbi, va ban tin hé théng thtr hai bao gdm thong tin 18p lich cua
ban tin hé thdng kich hoat, UE x4c dinh riang thong tin 1ap lich clia chtic ning
kich hoat khong thay dbi.

Mot cach tuy chon, trong qua trinh néu trén, néu thong tin 18p lich cua ban
tin hé thdng kich hoat khong duogc Iuu trit cuc bd, va chirc nang duge chi bao
trong ban tin hé théng kich hoat dugc kich hoat, UE thu ban tin h¢ théng thir hai
duoc gt béi tram gdc, trong d6 ban tin hé thdng thr hai bao gém théng tin 14p
lich thtt nhat ctia ban tin hé thong kich hoat va thong tin 1ap lich cla béan tin hé
théng thong thuong.

Tic 13, trong qud trinh, néu UE phat hién rang thong tin 1ap lich ctia ban
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tin hé théng kich hoat khong duoc luu trit cuc bd, va thong tin chi bao kich hoat
chi béo rang chirc niang duge chi bao trong ban tin hé thdng kich hoat dugc kich
hoat, UE can doc thong tin 14p lich ctia ban tin hé théng kich hoat tuong Uing tir
ban tin hé théng thir hai duoc quang béa boi tram gbe va sir dung thong tin 1ap
lich 1am théng tin 13p lich thi nhét, dé thu nhén thong tin 14p lich clia ban tin hé
théng kich hoat twong tng.

S204. Néu thong tin 1ap lich cta ban tin hé théng kich hoat khong thay
ddi, st dung thong tin 1ap lich dugc luu trit cuc bd cia ban tin hé thdng kich
hoat 1am théng tin 14p lich thir nhét.

Budc ndy c6 nghia 1a: Khi UE x4c dinh ring ban tin hé thdng kich hoat
duge Iuu trit cuc bd, chirc nang dugce chi bao trong ban tin hé théng kich hoat
duoc kich hoat, va thong tin 1ap lich cia ban tin hé théng kich hoat khéng thay
d6i, UE khong can doc ban tin hé théng thtr hai duoc quang ba boi tram gbc, va
truc tiép st dung thong tin 1ap lich dugc luu trit cuc bd lam théng tin 14p lich thir
nhat.

Mot cach tuy chon, néu thong tin 18p lich cua ban tin h¢ théng kich hoat
thay d6i, UE thu ban tin hé thdng thir hai duoc giri boi tram gbc, trong d6 ban
tin hé théng thtr hai bao gdm théng tin 1ap lich thir nhit clia ban tin hé thong
kich hoat va thong tin 1&p lich ctia ban tin hé théng thong thuong,

Tuy nhién, néu UE x4c dinh, bang cach st dung thé gia tri, thong tin 1ap
lich ctia ban tin hé thdng kich hoat thay d6i, UE can thu nhén thong tin 1ap lich
tht nhat bing cac cach thic doc tir ban tin hé théng thi hai.

Hon nfita, sau khi thu nhan thong tin 1ap lich thu nhét, UE cap nhat thong
tin 14p lich duoc luu trit cuc b cta ban tin hé théng kich hoat thanh thong tin
lap lich thtr nhét. T 13, néu thong tin 14p lich cta ban tin hé théng kich hoat
thay d6i, UE loai thong tin 14p lich duoc luu trit cuc bd va cdp nhét thong tin 14p
lich thanh thong tin 14p lich mé1; hodc néu thong tin 14p lich cta ban tin hé théng
kich hoat khong thay dbi, UE khong can cp nhat thong tin 1ap lich. Ngoai ra,

néu thong tin 1ap lich khéng duoc luu trit cuc by, UE can luu trt thong tin 1ap
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lich thir nhét sau khi thu nhan théng tin 14p lich thir nhat.

Trong qué trinh néu trén, dé giam sat su thay doi cia thé gia tri, UE can
lwu trit cuc bd thé gid tri twong tmg sau mdi 1an qué trinh dwoc hoan thanh, dé
tao ra su so sanh trong 1an phat hién tiép theo.

Mot céch tdy chon, ban tin hé théng kich hoat bao gém ban tin diéu khién
truy nhéap.

Theo phuong phép truyén théng tin hé théng kich hoat duogc dé xuét theo
phuong 4n nay, UE xac dinh, theo thong tin chi b4o kich hoat va thé chi bdo thay
ddi trong ban tin hé théng thr nhét, xem chirc ning trong thong tin hé thdng kich
hoat cé dugc kich hoat hay khong, va xac dinh xem thong tin 14p lich ctia thong
tin hé thdng kich hoat ¢ thay ddi hay khong; va khi thong tin 18p lich cta thong
tin hé théng kich hoat dugc luu trit cuc b, chirc nang tuwong tng dugc kich hoat,
va thong tin 18p lich khong thay d6i, UE khong can thu thong tin 14p lich tir tram
gbc, nhung sir dung thong tin 1ap lich duge luu trit cuc bd lam théng tin 14p lich
tht nhat ctia théng tin hé thdng kich hoat, va doc thong tin hé théng kich hoat
tuong tmg theo thong tin 14p lich tht nhat, dé hoan thanh dich vy tiép theo, va
giam khoang thoi gian ma thiét bi dAu cudi & trang thai phat hién va tiép nhan,
nho d6 giam ti€u thu cong sut cua UE.

FIG.5 13 luu dd cta Phuong 4n 3 ctia phuong phép truyén thong tin hé
théng kich hoat theo sdng ché. Nhu dugc thé hién trén FIG.5, giai phap dugc
thuc hién boi tram gbc theo trudng hop dugc thé hién trén FIG.2. Budc thuc
hién cu thé ciia phuong phép truyén thong tin hé thong kich hoat 1a nhu sau:

S301. Tram gbc tao ra ban tin hé théng thir nhét, trong d6 ban tin hé thdng
tha nhét bao gdm théng tin chi béo kich hoat va thé chi béo thay doi.

Theo phuong an nay, thong tin chi béo kich hoat dugc str dung dé chi bao
xem chic nang duoc chi bao trong ban tin hé théng kich hoat duoc kich hoat, va
thé chi bao thay ddi duge st dung dé chi bdo xem thong tin 14p lich ctia béan tin
hé théng kich hoat thay dbi.

$302. Tram gdc quang ba ban tin hé thdng thir nhit, dé thiét bi nguoi
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dung UE thu nhén thong tin 1&p lich thi nhit ctia ban tin hé théng kich hoat theo
thong tin chi bao kich hoat va thé chi bo thay ddi, va doc ban tin hé théng kich
hoat theo thong tin 1ap lich thit nhat.

Theo phuong 4n ndy, tram gdc thém thé chi bao thay d6i vao ban tin hé
théng tht nht, d& UE xac dinh xem thong tin 1ap lich ciia thong tin hé thong
kich hoat thay dbi. Néu thong tin l4p lich cia thong tin hé théng kich hoat khong
thay ddi, chtrc nang trong ban tin hé thdng kich hoat duge kich hoat, va UE luu
trir thong tin lap lich trude cia ban tin hé théng kich hoat, UE c6 thé truc tiép sir
dung thong tin 14p lich lam thong tin 14p lich thir nhat dé doc ban tin hé thong
kich hoat, va UE khéng can doc ban tin hé théng thir hai.

DPdi véi phia tram géc, ban tin hé théng thtt hai can duoc tao ra bat ké
chirc ning trong ban tin hé thong kich hoat néu trén c6 dugc kich hoat hay
khong.

Hon nira, tram géc tao ra ban tin hé théng thir hai, trong d6 ban tin hé
théng tht hai bao gdm thong tin 1ap lich twong Gmg véi ban tin hé thong kich
hoat va thong tin 18p lich ctia ban tin hé théng thong thuong.

Tram géc quang ba ban tin hé théng thr hai va ban tin hé théng kich hoat
néu thong tin chi bao kich hoat chi bo rang chic ning duge chi bdo trong ban
tin hé thdng kich hoat dugc kich hoat; hogic

tram gdc quang ba ban tin hé théng thtr hai va ban tin hé théng kich hoat
néu thong tin chi bao kich hoat chi bao rang chiic ning duge chi bdo trong ban
tin hé théng kich hoat dugc kich hoat.

Viéc quang ba ban tin hé théng thtr hai c6 nghia la: Néu chirc ning trong
ban tin hé théng kich hoat duge kich hoat, tram gbc can quang b4 ban tin hé
thdng th hai va ban tin hé thdng kich hoat; hodc néu chirc ning trong ban tin hé
théng kich hoat khong dugc kich hoat, tram géc chi can quang ba ban tin hé
thdng thir hai, va khong can quang b4 ban tin hé théng kich hoat.

Trong cach thirc thuc hién cu thé, thé chi béo thay doi 1a thé gié tri.

Tram gbc tao ra ban tin hé thdng thtr nhat bao gbm:
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thay dbi, boi tram gbc, thé gia tri khi duge x4c dinh rang thong tin 1ap lich
dugc giri cia ban tin hé thong kich hoat thay dbi; hodc

thay ddi, boi tram gde, thé gia tri khi x4c dinh ring tram gbc thay doi tir
trang thai trong d6 tram gbc khong giii théng tin 14p lich cta ban tin hé thong
kich hoat dén trang thai trong d6 tram gdc guri thong tin 14p lich clia thong tin hé
thdng kich hoat, hodc tram gbc thay ddi tir trang thai trong d6 tram gbc giri
thong tin 18p lich cua ban tin hé théng kich hoat dén trang thai trong dé tram gbe
khong guri thong tin 1ap lich cia thong tin hé théng kich hoat; hodc

b6 qua, boi tram gbe, viée thay doi thé gié tri khi x4c dinh rang tram goc
thay dbi tir trang thai trong d6 tram gbc khong giri thong tin 1ap lich cia ban tin
hé théng kich hoat dén trang thai trong d6 tram gbc giri thong tin 14p lich cua
thong tin hé théng kich hoat, hozc tram gbc thay ddi tir trang théi trong d6 tram
gbc giri thong tin 14p lich ctia ban tin hé théng kich hoat dén trang théi trong d6
tram gbc khéng gui thong tin 14p lich clia thong tin hé théng kich hoat.

Giai phap dé thay ddi thé gia tri trong ban tin hé thong tht nhat, tic 1,
giai phép cta viéc thay do6i thé chi béo thay d6i c6 nghia 1a: Néu tram gbc xac
dinh réng thong tin 14p lich hién tai cua ban tin hé théng kich hoat khac véi
théng tin 14p lich trudc cua ban tin hé thdng kich hoat, tram gdc thay ddi thé gia
tri, d& UE c6 thé x4c dinh ring thong tin 1ap lich di thay doi sau khi thu thé gid
tri duge thay ddi. Néu tram gdc xéc dinh rang thong tin 1ap lich ctia ban tin hé
théng kich hoat khong dwoc guri 1an cudi, nhung thong tin 1ap lich ctia ban tin hé
théng kich hoat duge gl 1an nay cua viéc 1ap lich, hodc thong tin 1ap lich cia
ban tin hé théng kich hoat dugc giri trong 14n cubi cuia viée lap lich, nhung thong
tin 1ap lich cta ban tin hé théng kich hoat khong dugc giri 14n nay, tic 13, khi
hanh dong gtri hodc khong giri thong tin 1dp lich thay d6i, tram gbc c6 thé thay
ddi thé gia tri, hodc co thé khong thay ddi the gia tri.

Taec 13, néu tram gbc giri thong tin 14p lich cua ban tin hé théng kich hoat
béng cach str dung ban tin hé théng tht hai, va néu thong tin 1ap lich thay doi,
tram gdc thay do6i chi bao thé thay ddi; hodc néu viéc tram gdc thém thong tin

lap lich ctia ban tin hé théng kich hoat vao ban tin hé thong tht hai thay doi,
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tram gdc thay ddi chi béo thé thay ddi; hosc néu viéc tram gbc thém thong tin
18p lich cua ban tin hé théng kich hoat vao ban tin hé théng thr hai thay dbi,
tram gdc khong thay ddi chi bao thé thay dbi. Viéc tram gbc thém thong tin 1ap
lich ctia ban tin hé théng kich hoat vao ban tin hé thdng thr hai thay dbi cu thé
bao gébm: Ban tin hé théng thir hai cia tram gbc trude d6 bao gdm thong tin 1ap
lich cua ban tin hé théng kich hoat thay di thanh ban tin hé thdng thir hai cta
tram gbc hién tai khong bao gdm théng tin lap lich clia ban tin hé thdng kich
hoat; hoac

ban tin hé théng thi hai cta tram gdc trude d6 khéng bao gbm thong tin
1ap lich cua ban tin hé thng kich hoat thay d6i thanh ban tin hé thdng thi hai
ctia tram gbc hién tai bao gdm thong tin 1ap lich ctia ban tin hé théng kich hoat.

M0ot cach tuy chon, ban tin hé théng kich hoat bao gém béan tin didu khién
truy nhap.

Dua trén truong hop tmg dung dugc thé hién trén FIG.2, d6i véi hé thong
NB-IoT, phan sau day sir dung ban tin didu khién truy nhap 1am vi du dé mo ta
chi tiét phuong phép truyén thong tin hé théng kich hoat (twong duong véi
phuong phap diéu khién truy nhap trong giai phép nay) theo séng ché. Céc phan
t&r mang duoc thiét 1ap trong giai phép 13 tram gbc va thiét bi nguoi ding, va y
tudng cdt 161 clia giai phap 1a nhu sau:

1. Bit (t&rc 13, thong tin chi bao kich hoat néu trén) dugc dua ra trong ban
tin hé théng chu (Master information Block, MIB) dé chi bao xem co ché didu
khién truy nhap NB-IoT c6 dugc kich hoat hay khong. Ngoai ra, MIB con bao
odm thé gia tri (tic 14, thé chi bao thay d6i) ma duoc st dung dé chi béo céc chi
bao thay dbi cuia céc SIB ma anh hudng dén su thay doi clia thé gia tri hon l1a
MIB.

2. B4t ké chuc ning diéu khién truy nhap NB-IoT ¢6 dugc kich hoat hay
khong, tram gdc thém thong tin 1ap lich ctia SIB_AC vao thong tin 14p lich cua
SIB 1. Su thay ddi cta thong tin 1ap lich anh hudng dén gia tri ca thé gia tri
trong MIB, ttrc 13, tram gdc ludn 1ap lich thong tin hé thdng SIB_AC.
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Cu thé, khi chic ning diéu khién truy nhap bi v6 hiéu héa (AC=OFF),
ban tin hé théng SIB_ AC khéng dwoc g, va tai nguyén vo tuyén twong tmg véi
ban tin hé théng SIB AC co thé duoc st dung cho viéc truyén dir liéu khac. Khi
chirc nang diéu khién truy nhép duoc kich hoat (AC=0N), ban tin hé théng
SIB_AC dugc gui.

3. Ddi v6i UE, UE xéc dinh xem ¢6 doc hay khong thong tin 14p lich cua
béan tin hé thdng SIB_AC va ban tin hé théng SIB_AC theo gié tri clia thé gia tri
trong MIB va bit ma ndm trong MIB va chi b4o xem diéu khién truy nhap c6

duoc kich hoat hay khong.

Mot cach tiy chon, phuong phép khéc 1a: Tuong ty nhu trong LTE da c6,
viéc quang ba SIB_AC hoic khong tao thong tin 1ap lich ctia SIB 1 thay dbi.
Tuy nhién, thé gia tri trong MIB c¢6 thé khong thay d6i. eNB xac dinh, theo
khoang thoi gian quang ba, tai nguyén bi chiém giit, va twong tw ctia SIB_AC,
xem thé gia tri ¢6 can duoc cdp nhat hay khong. Néu khong c6 théng tin nao
thay di, va chi viéc quang ba SIB_AC bét dau va tam dimg, eNB c6 thé khong
thay dbi thé gia tri.

Trong giai phap k§ thuét ciia sang ché, cac ban tin hé théng duoc phan
loai thanh hai kidu theo yéu ciu cho kip thoi trong d6 ban tin hé théng dugc thay
d6i duge thu nhan: Mot kiéu 12 ban tin hé théng théng thuong. Sau khi kiéu nay
ctia ban tin hé théng thay d6i, UE khong can ngay 14p tic thu nhan ban tin hé
théng dugc thay ddi, va c6 thé chd dén khi bién ctia khoang thoi gian thay doi dé
thu nhan ban tin hé thdng dugc thay déi. Kiéu khac 14 ban tin hé thdng kich hoat
ma cin duogc thu nhan ding thoi diém. Sau khi kiéu nay cta ban tin hé théng
thay ddi, UE c6 thé thu nhan ban tin hé théng duoc cép nhat & thoi diém bat ky,
va khong c6 khoang thoi gian thay ddi cu thé dugc sir dung.

Xem liéu ban tin hé théng thong thuong thay doi ¢ thé duge chi bao bai
thé gia tri hay khong. Cac gié tri cua céc thé gia tri dugc so sanh dé xac dinh
xem ban tin hé thdng c6 thay d6i hay khong. Mdi thé gia tri thé hién phién ban
clia ban tin hé théng théng thuong. Khi thé gid tri thay ddi, c6 nghia rang mot
vai ban tin hé théng thong thuong thay dbi. Thé gia tri dugc st dung dé chi bao
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trang thai thay di cta khéi thong tin hé thdng sau khi ban tin hé théng trong d6
thé gia tri dugc dat. Vi du, néu thé gia tri duoc dat trong MIB, thé gié tri dugc su
dung d& chi bao sy thay ddi cta tit ca cac SIB thong thudng hon 1a MIB. Céc
SIB bao gém SIB 1, SIB 2, cac SIB 3, 4, va 5, va tuong tu (SIB ma mang thong
tin didu khién truy nhép té bao va théng tin 1ap lich ctia khéi thong tin hé thdng
khéc duge thé hién 1a SIB 1, SIB dung cho cAu hinh tai nguyén vO tuyén duoc
thé hién 1a SIB 2, SIB méi dugc thém vao té bao dung cho viéc diéu khién truy
nhép dugc thé hién 1a SIB_AC, va cac SIB dung cho cAu hinh lua chon va lua
chon lai té bao dugc thé hién 1a cac SIB 3, 4, va 5).

Ban tin hé théng ma can duoc thu nhan dung thoi diém khong duoc danh
sd, va con bao gdm ban tin hé théng c6 thé khac ma can dugc thu nhan dung
thoi didm, vi du, SIB_AC trong d6 tham sb didu khién truy nhap dugc thiét dat.
Sau khi tham sd diéu khién truy nhap thay déi, UE c6 thé thu nhan tham sé diéu
khién truy nhap duoc thay dbi dung thoi diém ma khong can chd dén gidi han
ctia khoang thdi gian thay ddi dé thu nhan tham sb diéu khién truy nhap duoc
thay doi.

Ngoai ra, dé gidm tiéu thu cong suét cta thiét bi dau cudi, viéc chi bao
duoc dua ra trong MIB dé chi bao xem chirc ning diéu khién truy nhap cé duoc
kich hoat hay khéng, hodc xem khdi théng tin hé théng khic ma can duge thu
nhan ding thoi diém c6 duge kich hoat hay khéong. Khdi théng tin didu khién
truy nhap dugc st dung lam vi dy & day dé mo ta phuong phap dé guri va thu
nhén thong tin 14p lich cta khéi théng tin hé théng ma can duogc thu nhan ding
thoi didm. Phuong phap thu nhén co ché 1ap lich clia khéi théng tin hé thdng
khac ma cin dugc thu nhan dung thoi diém 13 gidng v6i phuong phép thu nhan
thong tin 14p lich ctia khdi thong tin diéu khién truy nhap, va khong duoc md ta.

Vién dan téi ban chét cua giai phap duge mé ta néu trén, FIG.6 1a so 0
gian lugc cua viéc diéu khién truy nhap NB-IoT theo sang ché. Nhu duogc thé
hién trén FIG.6, tram gdc dau tién gui chi bao kich hoat diéu khién truy nhap
(ma twong duong voi théng tin chi bao kich hoat va duoc s dung trong giai

phap dé chi bao xem viéc diéu khién truy nhép c6 dugc kich hoat hay khong)
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bang cach st dung MIB.

Tram gbc 14p lich viée didu khién truy nhéap, va giri thong tin 14p lich cia
SIB_AC (khéi théng tin didu khién truy nhép) bing cach str dung théng tin 1ap
lich cia SIB 1.

G phia UE, khi UE doc ban tin hé théng, UE dau tién doc thé gid tri
(twong duong v&i thé chi bdo thay dbi néu trén) va su chi bao kich hoat diéu
khién truy nhép trong MIB. Néu su chi bao kich hoat diéu khién truy nhap chi
béo rang chirc ning didu khién truy nhap dugc kich hoat, UE phét hién xem SIB
1 bao gdm théng tin 14p lich ctia tham sb diéu khién truy nhap c6 duoc luu trit
cuc bd hay khong.

Néu UE phat hién ring thong tin 14p lich ctia tham s6 diéu khién truy nhap
khong dugce luu trir cuc bd, UE doc SIB 1 dugc gii boi tram géc dé thu nhéan
thong tin 1ap lich ctia tham sb diéu khién truy nhap SIB_AC, va sau d6 thu nhan
SIB_AC trong d6 tham sé didu khién truy nhép duoc thiét dit va duge gl & vi
tri tai nguyén dugc chi bao trong thong tin lap lich. Tuc 1a, khi thdng tin 14p lich
cua SIB_AC khong dugc luu trit cuc bg, UE can doc thong tin 1ap lich ma 1a cua
SIB AC va nam trong SIB 1 dugc phat rong bdi tram gbc, va thu, trén tai
nguyén tuong Ung, SIB_AC trong d6 tham s6 diéu khién truy nhap dugc thiét
dat.

Néu UE phat hién rang thong tin 14p lich ctia tham s6 diéu khién truy nhap
duoc luu trit cuc bd, UE so sanh thé gia tri hién tai véi thé gid tri duge luu tri
trude d6. Néu cac gia tri cua cac thé gid tri 1a gidng nhau, UE st dung thong tin
1ap lich dugc luu tri trude do cua tham s6 didu khién truy nhap SIB_AC dé doc
SIB_AC trong dé tham sd truy nhap dugc thiét dat ma khong can doc SIB 1
trong do6 thong tin 1ap lich cta tham s6 didu khién truy nhép duoc thiét dat va
duoc phat rong bdi tram gbe. Néu cac gid tri clia cac thé gid tri 1a khac nhau, UE
doc thong tin 1dp lich ma 1a cta tham s6 diéu khién truy nhap SIB_AC va dugc
cip nhat trong SIB 1, va sau d6 luu trlt mot cach cuc b hodc cip nhat thong tin
1ap lich cta tham sb didu khién truy nhép, va doc tham sd diéu khién truy nhap

SIB_AC duoc truyén & vi tri tai nguyén dugc chi bdo trong thong tin 14p lich.
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Trong giai phap néu trén, khi UE doc ban tin hé thdng, UE dau tién doc
thé gia tri va sy chi bao kich hoat diéu khién truy nhap trong MIB. Néu sy chi
béo kich hoat didu khién truy nhép chi bdo ring chirc ning diéu khién truy nhap
bi vO hiéu hoa, tirc 1a, chltc nang diéu khién truy nhap khong dugc kich hoat, UE
¢6 thé doc thong tin 1ap lich ctia tham s diéu khién truy nhap trong SIB 1 va luu
trlr thong tin 1ap lich trong UE, hodc co thé khong truc tiép doc thong tin 1ap lich
trong SIB 1.

Trong giai phap néu trén, cé thé dugc dam bao rang thiét bi nguoi ding
can thu nhan thong tin 1ap lich cta tham s6 diéu khién truy nhap chi khi théng
tin 14p lich lién quan dén tham s6 diéu khién truy nhép thay ddi va chirc ning
diéu khién truy nhap dugc kich hoat, dé giam tiéu thu cong suét cta UE. Puoc
so sanh véi k§ thuét da biét trong d6 thiét bi ngudi dung ludn can phuc vu SIB
dé thu nhan thong tin 1ap lich ctia tham s6 diéu khién truy nhép, trong giai phap,
thiét bi ngudi dung khong can luén doc, khi trang thai kich hoat cua chirc néng
didu khién truy nhép thay ddi, SIB 1 dé thu nhan tham sb 13p lich dugc cép nhat
tuong Gmg voi tham sb didu khién truy nhap, dé giam tiéu thu cong suét.

Ngoai ra, trén co s& cla giai phap néu trén, cach thirc thue hién khac dugc
dé xuét.

Khi UE doc ban tin hé théng, UE dau tién doc thé gia tri va chi béo kich
hoat diéu khién truy nhép trong MIB. Néu su chi bdo kich hoat didu khién truy
nhap chi bdo rang chirc ning diéu khién truy nhap dugc kich hoat, UE phat hién
xem SIB 1 bao gdm thong tin 1ap lich ctia tham s6 diéu khién truy nhap c6 dugc
luu trit hay khong. Néu UE khong luu trit cuc bd thong tin 14p lich cia tham sd
didu khién truy nhap, UE doc SIB 1 dé thu nhén thong tin 1ap lich ctia tham sb
diéu khién truy nhap, va sau d6 thu nhan SIB_AC trong d6 tham s6 diéu khién
truy nhap dugc thiét dat va & vi tri tai nguyén duoc chi bdo trong thong tin 1ap
lich. Néu UE luu trit thong tin 1ap lich, UE so sanh thé gi4 tri hién tai voi thé gia
tri duoc luu tri trude d6. Néu céc gia tri cia céac thé gia tri 1a giéng nhau, UE st
dung thong tin 18p lich dugc luu trir trude do twong Umg véi tham sb diéu khién

truy nhap dé doc SIB_AC trong d6 tham 36 truy nhép duoc thiét dat ma khong
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can doc SIB 1 trong d6 tham sb didu khién truy nhép duge thiét dit. Néu cac gia
tri cua cac thé gia tri 1a khac nhau, UE doc thong tin 18p lich ma 1a ctia tham sd
didu khién truy nhép va duoc cap nhat trong SIB 1, va sau d6 cap nhat thdng tin
14p lich thanh thong tin 14p lich dugc cép nhét, va doc SIB_ AC trong d6 tham sd
didu khién truy nhap dugc thiét dt.

Khi UE doc béan tin hé théng, UE dau tién doc thé gi tri va sy chi bao
kich hoat diéu khién truy nhap trong MIB. Néu su chi béo kich hoat diéu khién
truy nhdp chi bao rang chirc ning didu khién truy nhap bi vd hiéu héa, UE luu
trir thong tin 14p lich cta tham s6 diéu khién truy nhap trong SIB 1.

Khéc véi giai phép néu trén, néu SIB 1 thay dbi vi li do khac, UE c6 thé
doc lai SIB 1 theo thé gi4 tri. Tuy nhién, néu SIB 1 méi khong bao gbm thong
tin 1ap lich ctia SIB_AC, xem xét rang thong tin 1ap lich ban du cua SIB_AC
van dugce gift lai. Ttc 13, khi SIB 1 méi khong bao gbm thoéng tin 14p lich cta
tham s diéu khién truy nhap, thong tin 1ap lich dugc luu trir cuc bd van duogc st
dung dé doc tham s6 diéu khién truy nhép & vi tri tuong tng.

Mot cach tuy chon, c6 phuong phap xir ly co6 thé khac. Khi UE phat hién
rang thong tin 1ap lich ctia SIB_AC khong dugce luu trit cuc by, UE doc SIB 1 dé
thu nhan théng tin 14p lich cua SIB_ AC mudn hon dé luu trir. Trong trudng hop
ndy, bt ké chiic nang diéu khién truy nhap c6 duge kich hoat hay khong, UE c¢6
thé doc thong tin 14p lich ma 1a cia SIB_AC va nam trong SIB 1 dé luu trit, dé
trong qué trinh tiép theo, néu dugc x4c dinh rang thong tin 14p lich khong thay
dbi, UE c6 thé truc tiép sir dung thong tin 1ap lich dugc luu trit cuc bd ma khong
can doc lai SIB 1, dé tiét kiém ning luong.

FIG.7 1a so dd cAu tric gian luoc cia Phuong 4n 1 cua thiét bi truyén
thong tin hé théng kich hoat theo sang ché. Nhu duoc thé hién trén FIG.7, thiét
bi truyén thong tin hé théng kich hoat 10 bao gom:

modun thu tht nhét 11, duge cdu trac dé thu ban tin hé théng thir nhat
duoc giri boi tram gde, trong d6 ban tin hé thdng thir nhat bao gém thong tin chi

béo kich hoat va thé chi bao thay ddi, thong tin chi bo kich hoat duge st dung
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dé chi bao xem chttc ning duogc chi béo trong ban tin hé théng kich hoat c6 dugc
kich hoat hay khéng, va thé chi bao thay d6i dugc sir dung dé chi bao xem théng
tin 1ap lich cta ban tin hé thdng kich hoat ¢ thay d6i hay khong;

modun xtr ly 12, dugce cAu trac dé thu nhan thong tin 1ap lich th nhét cta
ban tin hé théng kich hoat theo thong tin chi bao kich hoat va thé chi bao thay
doi; va

modun thu tht hai 13, duge ciu tric dé doc ban tin hé théng kich hoat
theo thong tin 14p lich th nhét.

Thiét bi truyén thong tin hé thdng kich hoat duoc dé xuit theo phuong an
nay co cau tric dé thuc hién giai phap k§ thuat theo phuong 4n ctia phuong phap
duoc thé hién trén FIG.3 hodc FIG.4. Nguyén tic thuc hién va anh huong k¥
thuat cta thiét bj 13 giéng voi cua phuong an clia phuwong phép duoc thé hién
trén FIG.3 hodc FIG.4. Thiét bi thu thong tin chi bao kich hoat va thé chi bao
thay ddi ma dugc thém boi tram gbe vao ban tin hé théng thir nhat quang bé; va
sau khi thu ban tin hé thdng thir nhét, thiét bi lua chon, theo théng tin chi bao
kich hoat va thé chi bao thay ddi, cac cach thirc khac nhau dé thu nhén thong tin
lap lich thu nhét cua ban tin hé théng kich hoat, va sau d6 doc ban tin hé théng
kich hoat & vi trf twong tng v6i théng tin 1ap lich thir nhét, & dam bao rang thiét
bi truyén cén thu thong tin 14p lich ctia ban tin hé théng kich hoat chi khi thong
tin 1ap lich thay dbi, va tranh khoi viéc thiét b truyén tiép tuc duy tri & trang thai
phat hién va tiép nhén, nho d6 giam tidu thyu céng suat mot cach hiéu qua.

FIG.8 13 so dd cdu tric gian luge cia Phuong 4n 2 cla thiét bi truyén
thong tin hé thdng kich hoat theo sang ché. Nhu dugc thé hién trén FIG.8, trén
co s& clia phuong an néu trén, modun xir Iy 12 bao gom:

mddun con phat hién 121, duoc cdu trac dé phat hién xem thong tin 1ap
lich cta ban tin hé théng kich hoat c¢6 dugc luu trit cuc bo hay khong;

modun con x4c dinh tha nhat 122, dugc ciu tric dé: néu mddun con phat
hién phat hién rang thong tin 1ap lich ctia ban tin hé théng kich hoat duoc luwu trix

cuc bd, xac dinh, theo thong tin chi bao kich hoat, xem churc nang duoc chi bao
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trong ban tin hé théng kich hoat dugc kich hoat;

mddun con xac dinh thi hai 123, duoc ciu trac dé: néu modun con xéc
dinh thtr nhét x4c dinh ring chtc ning duge chi béo trong ban tin hé thdng kich
hoat duoc kich hoat, xac dinh, theo thé chi bao thay dbi, xem thong tin lap lich
ctia ban tin hé thdng kich hoat ¢6 thay d6i hay khong; va

modun con xir 1y 124, duoc cAu trac dé: néu mddun con x4c dinh thir hai
xé4c dinh ring thong tin lap lich cta ban tin hé théng kich hoat khéng thay dbi,
str dung thong tin 1ap lich dugc luu trir cuc bd cta ban tin hé théng kich hoat
lam théng tin 14p lich thi nhat.

Mot cach tiy chon, néu médun con phat hién 121 phét hién théng tin lap
lich cta ban tin hé théng kich hoat khéng dugc luu trit cuc bd, modun thu thir
hai 13 con dugc ciu tric dé thu ban tin hé théng thi hai dugc gl boi tram gbc,
trong d6 ban tin hé thong thir hai bao gém thong tin 1ap lich thi nhét ctia ban tin
hé théng kich hoat va thong tin 14p lich ctia ban tin hé théng thong thudng.

Mot cach tiry chon, néu modun con phéat hién 121 phét hién thong tin lap
lich ctia ban tin hé théng kich hoat khéng duoc luu trit cuc bd, va mddun con
x4c dinh th& nhat 122 xé4c dinh rdng chirc nang duoc chi béo trong ban tin hé
théng kich hoat duogc kich hoat, médun thu thr hai 13 con duogc cAu trac dé thu
ban tin hé théng thi hai dugc gii boi tram gbc, trong dé ban tin hé théng thtr hai
bao gdm théng tin lap lich thi nhét cia ban tin hé théng kich hoat va thong tin
1ap lich ctia ban tin hé thdng théng thuong.

MGt céach tuy chon, néu mddun con x4c dinh thr hai 123 x4c dinh réng
thong tin 18p lich ctia ban tin hé théng kich hoat thay ddi, mddun thu tht hai 13
con duge cu tric dé thu ban tin hé théng thtr hai dugc guri boi tram géc, trong
d6 ban tin hé thdng thtr hai bao gdm théng tin 1ap lich thir nhat ctia ban tin hé
théng kich hoat va thong tin 1ap lich ctia ban tin hé théng thong thuong.

FIG.9 13 so dd cAu truc gian luge ctia Phuong 4n 3 cua thiét bi truyén
thong tin hé thdng kich hoat theo sang ché. Nhu duge thé hién trén FIG.9, trén

co s& cua bat ky mot phuong an nao trong so cac phuong én néu trén, thiét bi
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truyén thong tin hé thdng kich hoat 10 con bao gom:

moddun luu trit 14, duge cu tric dé cap nhat thong tin 18p lich dugc luu
trft cuc bd cia ban tin hé théng kich hoat thanh théng tin 1ap lich th nhét.

Mot cach tuy chon, néu thé chi béo thay ddi 1 thé gia tri, modun con xac
dinh tht hai 123 ¢6 cAu trc cu thé dé: néu UE phat hién thé gié tri thay ddi, xac
dinh réng thong tin 18p lich ctia ban tin hé théng kich hoat thay d6i; hodc néu UE
phat hién thé gia tri khong thay ddi, xac dinh rang thong tin 1ap lich cta thong
tin hé thdng kich hoat khong thay doi.

Hon ntta, ban tin hé théng kich hoat dugc doc bdi médun thu thir hai 13
bao gdm ban tin diéu khién truy nhap.

Thiét bi truyén thong tin hé théng kich hoat theo phuong 4n dugc thé hién
trén FIG.8 hodc FIG.9 c6 ciu tric dé thuc hién cc giai phap k¥ thuit cla cac
UE theo cac phuong an cua phuong phap duoc thé hién tir FIG.2 dn FIG.6.
Nguyén téc thuc hién va hiéu qua k§ thuat cia thiét bi nay 13 tuong tu nhu cia
cac UE, va cac chi tiét khong duoc mo ta lai & day.

FIG.10 1a so dd cdu trGc gian luge cia Phuong 4n 4 cua thiét bi truyén
thong tin hé thdng kich hoat theo sang ché. Nhu dugc thé hién trén FIG.10, thiét
bi truyén thong tin hé théng kich hoat 20 bao gbm:

modun xu ly tht nhét 21, dugc clu trac dé tao ra ban tin hé théng tha
nhét, trong d6 ban tin hé théng thit nhét bao gdm thong tin chi bao kich hoat va
thé chi bao thay dbi, thong tin chi bao kich hoat dugc sir dung dé chi bao xem
chirc ndng dugc chi bao trong ban tin hé théng kich hoat c6 duoc kich hoat hay
khéng, va thé chi bao thay ddi dugc sir dung dé chi bao xem théng tin 1ap lich
ctia ban tin hé théng kich hoat c6 thay do6i hay khong; va

mddun gt thi nhit 22, duge ciu tric dé quang ba ban tin hé théng thir
nhét, d thiét bi ngudi dung UE thu nhan théng tin 1ap lich thir nhat ctia ban tin
hé théng kich hoat theo thong tin chi bao kich hoat va thé chi béo thay dbi, va
doc ban tin hé thdng kich hoat theo thong tin 1ap lich thi nhat.

Thiét bi truyén thong tin hé théng kich hoat dugc dé xuét theo phuong 4n
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ndy c6 cAu tric dé thyuc hién céc giai phap k¥ thuat clia tram gbc theo phuong 4n
cta phuong phép duoc thé hién tir FIG.2 dén FIG.6. Nguyén tic thuc hién va
hiéu qua k¥ thuat cua thiét bi nay la tuong ty nhu cua cac tram géc, va cac chi
tiét khong dugc mo ta lai & day.

FIG.11 13 so dd cAu triic gian lugc cia Phuong 4n 5 cua thiét bi truyén
thong tin hé théng kich hoat theo sang ché. Nhu duge thé hién trén FIG.11, thiét
bi truyén thong tin hé thdng kich hoat 20 con bao gbm:

mddun xt 1y thir hai 23, duge ciu triic dé tao ra ban tin hé thdng thtr hai,
trong d6 ban tin hé théng thtr hai bao gém thong tin lap lich twong Gmg véi ban
tin hé thdng kich hoat va théng tin l4p lich ctia ban tin hé thong théng thudng;
va

modun g thir hai 24, duoc ciu tric dé quang ba ban tin hé théng thtr hai
va ban tin hé thdng kich hoat néu thong tin chi béo kich hoat chi béo rang chirc
nang dugc chi bao trong ban tin hé thdng kich hoat duoc kich hoat, trong d6

mddun giri thit hai con duoc cAu triic @& quang bé ban tin hé thong thi hai
néu thong tin chi bao kich hoat chi béo rang chic ning dugc chi bdo trong ban
tin hé thdng kich hoat khéng dugce kich hoat.

Mdt céch tlly chon, néu thé chi bao thay doi 1a thé gia tri, mddun x{r Iy thir
nhét 21 dugc cAu tric cu thé dé:

thay ddi thé gia tri khi dugc xéc dinh rang thong tin 1ap lich dugc gui cua
ban tin hé thdng kich hoat thay dbi; hodc

thay ddi thé gid tri khi dugc x4c dinh rang thiét bi diéu khién truy nhap
thay déi tir trang thai trong d6 thiét bi diéu khién truy nhap khong gui thong tin
lap lich ctia ban tin hé théng kich hoat dén trang théi trong d6 thiét bi didu khién
truy nhap glri thong tin 18p lich cta thong tin hé thdng kich hoat, hodc thiét bi
diéu khién truy nhép thay d6i tir trang thai trong do6 thiét bi diéu khién truy nhép
otri thong tin 14p lich ctia ban tin hé théng kich hoat dén trang thai trong d6 thiét
bi didu khién truy nhap khong gui thong tin 1ap lich ctia thong tin hé thong kich

hoat; hoac
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bd qua viéc thay ddi thé gia tri khi dwoc xac dinh rang thiét bi didu khién
truy nhap thay ddi tir trang théi trong d6 thiét bi diéu khién truy nhap khong giri
théng tin 1ap lich ctia ban tin hé théng kich hoat dén trang thai trong do thiét bi
diéu khién truy nhap gui thong tin 1ap lich ctia théng tin hé théng kich hoat, hosc
thiét bi didu khién truy nhép thay dbi tir trang thai trong d6 thiét bi diéu khién
truy nhép gtri thong tin 18p lich ctua ban tin hé théng kich hoat dén trang théi
trong d6 thiét bi diéu khién truy nhap khong ghi thong tin 1ap lich cua thong tin
hé théng kich hoat.

Thiét bi truyén thong tin hé théng kich hoat dugc d& xuit theo phuong an
nay co céu trac dé thuc hién cac giai phap k¥ thuat cia tram gbc theo phuong 4n
ciia phuong phap dugc thé hién tir FIG.2 dén FIG.6. Nguyén tic thuc hién va
hiéu qua k¥ thuat cta thiét bi nay 13 twong ty nhu cua céc tram gbc, va céac chi
tiét khong duge md ta lai & day.

FIG.12 14 so dd cAu tric gian lugc cia Phuong 4n 1 cla thiét bi ngudi
dung theo sang ché. Nhu duoc thé hién trén FIG.12, thiét bi ngudi dung 30 bao
g@)m bd nhd 31 ma luu trit 1énh chuong trinh, bd xir ly 32 duoc cAu tric dé diéu
khién viéc thuc hién ctia 1énh chuong trinh, va bo thu 33.

Bo thu 33 duoc cAu tric dé thu ban tin hé théng thir nhat dugc gii bdi
tram gbc, trong d6 ban tin hé théng tht nhét bao gdm théng tin chi béo kich hoat
va thé chi bao thay ddi, thong tin chi béo kich hoat dugc st dung dé chi béo xem
chirc ndng dugc chi bao trong ban tin hé théng kich hoat c6 dugc kich hoat hay
khong, va thé chi bao thay dbi dugc str dung dé chi bio xem thong tin lép lich
ctia ban tin hé théng kich hoat ¢6 thay ddi hay khong.

B0 xtr ly 32 duogc cAu trac dé thu nhan thong tin 14p lich tha nhét cta ban
tin hé théng kich hoat theo thong tin chi béo kich hoat va thé chi béo thay dbi.

Bo thu 33 con duogc cAu tric dé doc ban tin hé théng kich hoat theo thong
tin 14p lich thtr nhét.

Cu thé, bd xtr Iy 32 cua thiét bi ngudi dung 30 ¢6 cAu truc cu thé dé:

phat hién xem théng tin 1dp lich ctia ban tin hé théng kich hoat c6 duoc

-35-



34373

luu trit cuc bd hay khong;

néu thong tin 14p lich ctia ban tin hé théng kich hoat dugc luu trit cuc bo,
xac dinh, theo thong tin chi bao kich hoat, xem chtc nang dugc chi bao trong
ban tin hé thdng kich hoat c¢6 dugc kich hoat hay khong;

néu chtrc ning dugc chi bdo trong ban tin hé thong kich hoat duoc kich
hoat, x4c dinh, theo thé chi béo thay ddi, xem théng tin 14p lich ctia ban tin hé
thdng kich hoat c6 thay d6i hay khéng; va

néu thong tin 1ap lich cta ban tin hé thdng kich hoat khong thay dbi, sir
dung thong tin 18p lich dugc luu trlt cuc bd cua ban tin hé théng kich hoat lam
thong tin 14p lich thit nhat.

Mot cach tuy chon, néu thong tin 14p lich cta ban tin hé théng kich hoat
khong dugc luu trit cuc bd, bd thu 33 con duge cAu triic dé thu ban tin hé théng
tht hai duoc giri boi tram gde, trong d6 ban tin hé théng thi hai bao gdm thong
tin 14p lich thir nhat cta ban tin hé thong kich hoat va thong tin 1ap lich ctia ban
tin hé théng thong thudng.

Mot cach tuy chon, néu thong tin 14p lich ctia ban tin hé théng kich hoat
khong dugc Iuu trit cuc b, va chirc nang dugc chi bdo trong ban tin hé théng
kich hoat duoc kich hoat, bd thu 33 con duge ciu tric dé thu ban tin hé thong
thtr hai dugc giri boi tram gdc, trong d6 ban tin hé thdng th hai bao gdm thong
tin 14p lich th& nhit cta ban tin hé thdng kich hoat va thong tin 14p lich cta ban
tin hé théng thong thuong.

Mot cach tuy chon, néu thong tin 1ap lich cta ban tin hé théng kich hoat
thay ddi, bd thu 33 con duogc cdu trac dé thu ban tin hé théng thi hai duoc gt
boi tram gbe, trong d6 ban tin hé thong thi hai bao gdm théng tin 18p lich thu
nhét clia ban tin hé thdng kich hoat va thong tin 14p lich ctia ban tin hé théng
thong thuong.

Hon nita, bd xir Iy 32 dugc cdu tric dé cap nhat thong tin 1ap lich ma 1a
clia ban tin hé théng kich hoat va dugc Iuu trit trong bd nhé 31 thanh thong tin
1ap lich thtr nhét.
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MGt cach tuy chon, néu thé chi béo thay ddi 1a thé gia tri, bd xir ly 32 con
duge cAu trac dé:

néu dugc phat hién ring thé gia tri thay d6i, xac dinh rang thong tin 1ap
lich ctia ban tin hé thdng kich hoat thay ddi; hodc néu dugc phat hién rang thé
gi4 tri khong thay ddi, x4c dinh rdng thong tin Iap lich ctia thong tin hé thong
kich hoat khong thay dbi.

Mot cach tiy chon, ban tin hé théng kich hoat bao gém ban tin diéu khién
truy nhap.

Thiét bi nguoi ding duoc dé xudt theo phuong 4n nay c6 ciu triic dé thuc
hién céc giai phap k¥ thuét ciua cac UE theo cac phuong an ctia phuong phép
duoc thé hién tir FIG.2 dén FIG.6. Nguyén tic thuc hién va hiéu qua k§ thuat
cta thiét bi nguoi dung 14 tuong tu nhu ctia cac UE, va céc chi tiét khong duoc
mo ta lai & day.

FIG.13 12 so d6 cAu tric gian luge ciia Phuong 4n 2 cla thiét bi nguoi
ding theo sang ché. Nhu duoc thé hién trén FIG.13, thiét bi nguoi ding 600 bao
gém it nhat mot bod xi ly 601, it nhat mét giao dién mang 604 hogc giao dién
ngudi dung khac 603, bd nhé 605, it nhat mot kénh truyén thong 602, va bd thu
phat 606. Kénh truyén théng 602 duoc chu triic dé thyc hién két ndi va truyén
thong gilta cac thanh phan nay. Mot céch tuy chon, thiét bi dau cudi 600 bao
gbm giao dién nguoi dung 603. Giao dién nguoi dung 603 bao gébm man hinh
(nhu man cham, LCD, CRIT, thiét bi tao hinh anh ba chiéu (Holographic), hoac
may chiéu (Projector)), ban phim, hogc thiét bi bAm (nhu chudt mdy tinh, thiét bi
xoay (trackball), ban di chudt, hodc man cham).

B6 nhé 605 ¢6 thé bao gdm bd nhé chi doc va bd nhd truy nhép ngau
nhién, va cung cAp lénh va dit liéu cho bd xir Iy 601. Mot phan clia bd nhé 605
6 thé cu thé 1a: bd nhd chi doc (read-only memory, ROM), RAM, bd nhd chdp,
§ dia clng, dia ban din, bang tir (magnetic tape), dia mém (floppy disk), dia
quang (optical disc), va bét ky két hop nao.

Trong giai phap nay, bo thu phat 606 co thé cu thé bao gbm mach ctia bo
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truyén va mach ctia bd thu, va séng mang, dé cho phép viée truyén va tiép nhan
dir lidu giita thiét bi nguoi dung 600 va tram gbc hodc bd dinh tuyén mang
khong day. Mach cta bd truyén va mach cia bd thu  ¢6 thé dugc ghép ndi véi
anten dé thuc hién.

Trong mot vai cach thirc thue hién, b nhd 605 luu trlr cac phﬁn tlr sau:
modun thuc thi hodc cdu trac dit liéu, hodc tap con, hodic tip md rong: hé théng
hoat dong 6051, bao gdm céc chuong trinh hé théng khac nhau, nhu 16p khung,
16p thu vién hat nhan, va 16p didu khién, va duogc ciu trac dé thuc hién céac dich
vu co ban khac nhau va xir ly cong viée dya trén phan ctmg; va

modun chuong trinh g dung 6052, bao gdm cac chuong trinh tmg dung
khac nhau, nhue man hinh chinh (thiét bi khoi dong), trinh phat da phuong tién
(Media Player), va trinh duyét (Browser) ma dugc thé hién trén FIG.1, va dugc
cAu tric dé thue hién cac dich vu tmg dung khac nhau.

Theo phuong an nay clua sang ché, bd xur Iy 601 duoc cAu truc dé diéu
khién viéc thuc hién cta giai phap ctia UE theo phuong an ctia phuong phéap
béng cach goi ra chuong trinh hodc 1énh dugc luu trit trong by nhé 605. Cu thé,
bd xt Iy 601 duge cAu tric dé diu khién bd thu phat 606 dé thu ban tin hé thong
th(r nhat dugc giri boi tram gde, trong d6 ban tin hé théng thtr nhit bao gdm
thong tin chi bao kich hoat va thé chi bao thay dbdi, théng tin chi bao kich hoat
duge str dung dé chi bdo xem chirc ning dugc chi bdo trong ban tin hé théng
kich hoat c6 duge kich hoat hay khong, va thé chi bao thay dbi duge st dung dé
chi b4do xem thong tin 14p lich cua ban tin hé théng kich hoat cé thay dbi hay
khong.

Bo xtt Iy 601 con dugc clu trac dé didu khién viée thuc hién cta lénh
trong bd nhé 605 dé: thu nhén thong tin 14p lich thi nhét cta ban tin hé thong
kich hoat theo thong tin chi bao kich hoat va thé chi bao thay d6i, va doc ban tin
hé théng kich hoat theo thong tin 1ap lich thir nhat.

FIG.14 13 so dd cAu tric gian luge cta phuong 4n 1 cla tram gbe theo

sang ché. Nhu dugc thé hién trén FIG.14, tram géc 40 bao gém b nhéd 41 ma

-38-



34373

luu trit 1énh chuong trinh, bd xt 1y 42 duoc cdu trac dé didu khién viée thuc
hién caa lénh chuong trinh, va bd truyén 43,

Bo xur ly 42 duoc cAu trac dé tao ra ban tin hé thdng thir nhit, trong do
béan tin hé théng tht nhit bao gdm théng tin chi bao kich hoat va thé chi bo
thay ddi, thong tin chi bao kich hoat dugc stt dung dé chi bao xem chiic ning
duge chi béo trong ban tin hé thdng kich hoat ¢é duge kich hoat hay khong, va
thé chi bdo thay ddi dugc sir dung dé chi bdo xem théng tin 14p lich ctia ban tin
hé théng kich hoat c6 thay dbi hay khong.

Bo truyén 43 duoc ciu tric dé quang ba ban tin hé théng tht nhét, dé thiét
bi ngudi dung UE thu nhén thong tin 14p lich thir nhét cta ban tin hé théng kich
hoat theo thong tin chi bao kich hoat va thé chi bdo thay ddi, va doc ban tin hé
théng kich hoat theo théng tin 1ap lich tht nhat.

Mot cach tuy chon, bo xur ly 42 con dugce cAu trac dé tao ra ban tin hé
théng thtt hai, trong d6 ban tin hé thdng thir hai bao gdm théng tin 14p lich twong
ung véi ban tin hé théng kich hoat va thong tin 1ap lich ctia ban tin hé théng
thong thuong.

B truyén 43 con duoc clu tric dé quang b4 ban tin hé thong tht hai va
ban tin hé théng kich hoat néu thong tin chi bao kich hoat chi béo ré“mg churc
nang dugc chi bao trong ban tin hé théng kich hoat duoc kich hoat; hoic

b truyén 43 con dugc cau tric dé quang ba ban tin hé thong thi hai néu
thong tin chi bao kich hoat chi bao rang chirc nang dugc chi bdo trong ban tin hé
théng kich hoat khong duge kich hoat.

Mot cach tiry chon, thé chi bao thay doi 1a thé gia tri.

Bo xtr ly 42 ¢6 cAu tric cu thé dé:

thay di thé gia tri khi dugc xac dinh ring thong tin 1ap lich duoc giri cua
ban tin hé théng kich hoat thay ddi; hoac

thay ddi thé gié tri khi dugc x4c dinh rang tram gbc thay doi tlr trang théi
trong d6 tram gbc khong g théng tin 1ap lich cia ban tin hé théng kich hoat

dén trang thai trong do6 tram gbc gui thong tin 14p lich cua thong tin hé théng
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kich hoat, hodc tram gbc thay ddi tir trang théi trong d6 tram gbc gui théng tin
1ap lich cua ban tin hé théng kich hoat dén trang théi trong d6 tram gbc khong
gtri théng tin 18p lich ctia thong tin hé théng kich hoat; hodc

bé qua viéc thay dbi thé gia tri khi dugc x4c dinh ring tram gbc thay dbi
tir trang théi trong d6 tram gbc khong giri thong tin 18p lich ca ban tin hé théng
kich hoat dén trang thai trong dé tram gbc guri théng tin 14p lich cia thong tin hé
théng kich hoat, hodc tram gbc thay doi tlr trang thai trong dé tram gbe giri
thong tin 14p lich ctia ban tin hé thdng kich hoat dén trang thai trong d6 tram gdc
khéng guri thong tin 18p lich cia thong tin hé théng kich hoat.

Ban tin hé thdng kich hoat bao gdm ban tin diéu khién truy nhap.

Tram gbc dugc dé xuét theo phuong 4n nay c6 cAu tric dé thuc hién céc
giai phéap k¥ thuat cua cac tram gbc theo cac phuong 4n cia phuong phéap dugc
thé hién tir FIG.2 dén FIG.6. Nguyén tic thuc hién va hi¢u qua k¥ thuat cia tram
gbc nay 1a tuong ty nhu cla céc tram gdc, va cac chi tiét khong duge mo ta lai &
day.

Theo phuong an néu trén cua thiét bi nguoi dung hodc tram gbc, s& duoc
hiu réng bd xir ly ¢6 thé 1 bd x1 ly trung tdm (Central Processing Unit, CPU),
hoic c6 thé 13 bd xir 1y véi muc dich chung, b xir ly tin hidu sb (Digital Signal
Processor, DSP), mach tich hgp tng dung riéng (Application Specific Integrated
Circuit, ASIC), hodc tuong ty. Bo xtr ly véi muc dich chung co6 thé 1a bod vi xtr ly
hodc bd xr 1y c6 thé 1a bo xtr 1y thong thuong hodc loai twong tu. Céac budc
trong phuong phap dugc boc 1§ ¢6 vién dan t&i cac phuong 4n cla sang ché co
thé duoc thuc hién mot cach truc tiép bdi bo xir ly phan cimg, hodc co thé duogc
thue hién bang cach st dung két hop ctia phan ctng trong bd xt Iy va moddun
phan mém.

Ngudi c6 hidu biét trung binh trong linh vuc k§ thuét co thé hiéu rang tat
ca hodc mdt vai bude cia cac phuong an vé phuong phép co thé duoc thuc hién
bdi chuong trinh ma chi din phan ctmg lién quan. Chuong trinh ¢6 thé dugc luu

trit trong vat ghi doc dugc bang may tinh. Khi chuong trinh nay duoc thuc hién,
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cac bude cua cac phuong phép trong cadc phuong an cua sang ché duogc thuc
hién. VAt ghi bao gdm: bd nhé chi doc (read-chi memory, ROM), RAM, bd nhé
chép, 6 dia cing, dia ban din, bing tir (magnetic tape), dia mém (floppy disk),
dia quang (optical disc), va bat ky két hop nao.

Cubi cung, luu ¥ rang cac phuong 4n néu trén chi nham muc dich dé mb
t4 cc giai phép k§ thuét cia sang ché, ma khong 1am gidi han sang ché. Mic du
sang ché duoc mo ta chi tiét ¢6 vién din téi cac phuong én néu trén, nguoi cod
hiéu biét trung binh trong linh vuc k¥ thuat s& hiéu ring van c6 thé tao ra cac cai
bién dbi v4i cac giai phap k¥ thuat duge md ta trong cac phuong an néu trén
hodc tao ra cac thay thé tuong duong d6i v6i mot vai hodc tat ca cac dic diém
k¥ thuat ciia nd, ma khdng di chéch khoi pham vi clia cac gii phap k¥ thudt cua

cac phuong an theo sang ché.
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YEU CAUBAO HQ

1. Phuong phép truyén thong tin hé théng kich hoat, bao gom:

thu, béi thiét bi ngudi dung (UE-user equipment), ban tin hé théng th nhat
duoc gui béi tram gde, trong d6 ban tin hé théng thi nhét bao gdm thong tin chi
béo kich hoat va thé chi bao thay doi, thong tin chi bao kich hoat dugc st dung
dé chi bao rang chuc ning dugce chi béo trong ban tin hé théng kich hoat ¢
duoc kich hoat hay khong, va thé chi b4o thay ddi 1a thé gia tri;

thu nhén, baoi UE, thong tin 1ap lich tht nhét ctia ban tin hé théng kich hoat
theo thong tin chi bao kich hoat va thé chi bao thay dbi; va

doc, bdi UE, ban tin hé thdng kich hoat theo thong tin 1ap lich thtr nhét;

trong d6 budc thu nhan, bdi UE, thong tin 1ap lich thir nhét cta ban tin hé
théng kich hoat theo théng tin chi bdo kich hoat va thé chi bao thay ddi bao
gbm:

dd tim, bsi UE, rang thong tin 1ap lich ctia ban tin hé théng kich hoat c6
duoc luu trir cuc bo hay khong;

néu thong tin 18p lich cta ban tin hé théng kich hoat dugc luu trit cuc bo,
xac dinh, bdi UE theo théng tin chi bdo kich hoat, r%mg chirc nang dugc chi bao
trong ban tin hé théng kich hoat c6 duoc kich hoat hay khong;

néu chirc nang dugce chi bao trong ban tin hé théng kich hoat dugc kich
hoat, xac dinh, boi UE theo thé gié tri, réng thong tin 18p lich cua ban tin hé
thdng kich hoat khéng thay dbi; va

d8 phan hdi lai viée thong tin 14p lich clia ban tin hé théng kich hoat khong
thay ddi, st dung thong tin 1ap lich dugc luu trit cuc bd clia ban tin hé thé)ng
kich hoat nhu 1a thong tin 1ap lich thir nhét.
2. Phuong phép theo diém 1, trong d6 budc doc, boi UE, ban tin hé théng kich
hoat theo thong tin 14p lich thir nhat bao gbm:

thu nhan, bdi UE, ban tin hé théng duoc cap nhat tai thoi diém bat ky theo
théng tin 1ap lich thir nhét.
3. Phuong phap theo diém 1, trong d6

thé chi bao thay ddi con duge sit dung cho viéc thay dbi ctia ban tin hé
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théng thtr hai, trong d6 ban tin hé théng thir hai bao gdm thong tin 1ap lich ctia
ban tin hé théng kich hoat.
4. Phuong phép theo diém 1, trong d6 -

thé chi bao thay ddi dugc chira trong ban tin hé théng thr nhat khong duge
st dung dé chi bao sy thay ddi cta ban tin hé théng kich hoat. _
5.Phuongphéptha)dﬁn1l,uongdéphuongphépnéycbnbaogénn

néu thong tin 14p lich cta ban tin hé thdng kich hoat khong duge luu trit
cuc bd, thu, bdi UE, ban tin hé théng thr hai dugc gtri bdi tram géc, trong dé
ban tin hé théng thtt hai bao gdm thong tin 14p lich thir nhat ctia ban tin hé thng
kich hoat va thong tin 18p lich cia ban tin hé théng thong thuong.
6. Phuong phép theo diém 1, trong dé phuong phap nay con bao gbm:

néu thong tin 14p lich cua ban tin hé thdng kich hoat khong dugc luu trit
cuc bd, va chic nang dugc chi bao trong ban tin hé théng kich hoat duoc kich
hoat, thu, boi UE, ban tin hé théng thir hai dugc guri bdi tram géc, trong dé ban
tin hé théng thtt hai bao gdm thong tin 1ap lich thir nhat ctia ban tin hé thong
kich hoat va thong tin 14p lich cda ban tin hé théng théng thuong.
7.Phu0ngphéptha)d%n11,&ongdéphu0ngphépnéycbnbaogénn

néu thong tin 14p lich cta ban tin hé thdng kich hoat thay d6i, thu, boi UE,
ban tin hé théng thtr hai duge giri boi tram gde, trong d6 ban tin hé thong thir hai
bao gdm théng tin 1ap lich thir nhit ciia ban tin hé théng kich hoat va thong tin
1ap lich cua ban tin hé théng thong thuong.
8. Phuong phap theo diém bét ky trong sd céc diém 5 dén 7, trong d6 phuong
phép nay con bao gdm:

cap nhat, bsi UE, thong tin 1ap lich duoc luu trlt cuc bd cua ban tin hé
théng kich hoat thanh théng tin 14ap lich thir nhét.
9. Phuong phép theo diém bat ky trong s6 cac diém 1 dén 8, trong d6 budc xac
dinh, béi UE theo thé gia tri, ring thong tin 14p lich cta ban tin hé théng kich
hoat khong thay d6i bao gdm:

néu UE phat hién rang thé gia trj khong thay dbi, xac dinh rang thoéng tin
1ap lich cta thong tin hé théng kich hoat khong thay doi.
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10. Phuong phap theo diém bt ky trong s cac diém 1 dén 9, trong d6 ban tin hé
thdng kich hoat bao gdm ban tin diéu khién truy nhap.
11. Phuong phép theo diém bét ky trong sb cac diém 1 dén 10, trong d6

xé4c dinh, b1 UE theo ban tin didu khién truy nhép, rang ¢ truy nhdp mang
hay khong.
12. Phuong phap truyén thong tin hé théng kich hoat, bao gom:

tao ra, bdi tram géc, ban tin hé théng thtr nhét, trong d6 ban tin hé théng
thir nhét bao gdm thong tin chi béo kich hoat va thé chi béo thay doi, thong tin
chi bao kich hoat dugc st dung dé chi bao r;’mg chirc néng dugc chi bao trong
ban tin hé théng kich hoat ¢6 dugc kich hoat hay khong, va thé chi bao thay d6i
la thé gia tri; va

quéng bé, boi tram gde, ban tin hé thdng thir nhét, sao cho thiét bi nguoi
dung (UE) thu nhén thong tin lap lich thr nhét cta ban tin hé théng kich hoat
theo thong tin chi béo kich hoat va thé chi béo thay ddi, va doc ban tin hé thong
kich hoat theo thong tin 1ap lich th nhat;

trong d6 phuong phap nay con bao gdm:

tao ra, bdi tram gde, ban tin hé thdng thir hai, trong d6 ban tin hé thdng thir
hai bao gdm thong tin 14p lich ma twong Gng vé&i ban tin hé théng kich hoat va
thong tin 1ap lich ctia ban tin hé thong thong thudng; va

quang bé, béi tram gbc, ban tin hé thdng thi hai va ban tin hé thong kich
hoat néu théng tin chi bdo kich hoat chi bdo rang chirc nang dugce chi bo trong
ban tin hé thdng kich hoat dugc kich hoat; hodc

quang ba, béi tram gbe, ban tin hé thng thr hai néu thong tin chi bao kich
hoat chi b4o rang chirc ning dugc chi bdo trong ban tin hé théng kich hoat
khong dugc kich hoat.
13. Phuong phép theo diém 12, trong d6 thé chi bao thay d6i dugc chira trong
ban tin hé thdng tht nhat khong dugc str dung dé chi bao su thay ddi cia ban tin
hé théng kich hoat.
14. Phuong phép theo diém 12 hoic 13, trong d6 ban tin hé théng kich hoat bao
gdm ban tin diéu khién truy nhap.
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15. Thiét bi truyén thong tin hé thdng kich hoat, bao gdm:

mddun thu the nhit, c6 cAu tric dé thu ban tin hé thdng thir nhit dugc g
boi tram gdc, trong d6 ban tin hé théng thi nhit bao gdm théng tin chi bao kich
hoat va thé chi bao thay ddi, thong tin chi bao kich hoat dugc str dung dé chi bao
réng chirc nang dugc chi bao trong ban tin hé théng kich hoat ¢6 duoc kich hoat
hay khong, va thé chi bao thay doi 1a theé gia tri;

modun xu 1y, co cAu trac dé thu nhan thong tin 14p lich thir nhét cua ban tin
hé thdng kich hoat theo théng tin chi bao kich hoat va thé chi béo thay doi; va

modun thu thtr hai, ¢6 ciu trac dé doc ban tin hé théng kich hoat theo thong
tin 1ap lich thir nhét;

trong d6 modun xir Iy bao gém:

mddun con do tim, ¢6 cAu tric dé do tim rang thong tin 1ap lich ctia ban tin
hé théng kich hoat ¢6 dugce luu trir cuc bo hay khong;

mddun con xé4c dinh thr nhét, ¢6 cdu trac dé&: néu modun con do tim phat
hién r%mg théng tin 14p lich cua ban tin hé théng kich hoat dugc luu trit cuc bo,
x4c dinh, theo thong tin chi bao kich hoat, rang chic nang duge chi bao trong
ban tin hé thdng kich hoat c6 duoc kich hoat hay khong;

modun con xac dinh thir hai, c6 cAu trac dé: néu modun con x4c dinh thr
nhit x4c dinh ring chirc ning duoc chi bao trong ban tin hé théng kich hoat
dugc kich hoat, xac dinh, theo thé gid tri, réng thong tin 18p lich cua ban tin hé
thdng kich hoat khéng thay doi; va

modun con xu ly, c6 cAu truc dé: phan hoi lai viéc mddun con xac dinh tha
hai x4c dinh ring thong tin 1ap lich ctia ban tin hé théng kich hoat khong thay
doi, sir dung thong tin 14p lich dugc luu trlt cuc bd cluia ban tin he¢ théng kich
hoat nhu 12 thong tin 14p lich thir nhat.
16. Thiét bi theo diém 15, trong do:

modun x@ 1y thu nhan ban tin hé théng duoc cap nhat tai thoi diém bat ky
theo thong tin lap lich thir nhat.
17. Thiét bi theo diém 15, trong do:

thé chi bao thay d6i con duoc st dung dé chi bao su thay ddi ctia ban tin hé
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thdng thtr hai, trong d6 ban tin hé thdng thir hai bao gdm thong tin 1ap lich cua
ban tin hé thdng kich hoat.
18. Thiét bi theo diém 15, trong dé:

thé chi bao thay ddi duoc chira trong ban tin hé thong thtr nhat khong dugce
stt dung dé chi bdo sy thay ddi cia ban tin hé théng kich hoat.
19. Thiét bi theo diém 15, trong d6 néu mddun con do tim phét hién rang thong
tin 1ap lich cua ban tin hé théng kich hoat khong dugc luu trit cuc bd, modun thu
thir hai con c6 cAu triic dé thu ban tin hé thdng thir hai duoc giri boi tram gdc,
trong d6 ban tin hé thng thir hai bao gbm thong tin lap lich thir nhéit ctia ban tin
hé thdng kich hoat va thong tin 1ap lich ciia ban tin hé théng thong thuong.
20. Thiét bi theo diém 15, trong d6 néu mddun con do tim phat hién rang thong
tin 14p lich cta ban tin hé théng kich hoat khong dugc Iuu trit cyc bd, va mddun
con x4c dinh thir nhit xac dinh ring chic ning dugc chi béo trong ban tin hé
théng kich hoat duogc kich hoat, médun thu thtr hai con c6 cAu tric dé thu ban tin
hé théng tht hai dugc gti bsi tram gbc, trong d6 ban tin hé théng tha hai bao
gdm thong tin 14p lich thir nhét ctia ban tin hé thong kich hoat va thong tin 14p
lich ctia ban tin hé thdng thong thudng.
21. Thiét bi theo didm 15, trong d6 néu mddun con xé4c dinh tht hai x4c dinh
rang thong tin 1ap lich cta ban tin hé théng kich hoat thay d6i, mbédun thu thir
hai con ¢6 cAu tric dé thu ban tin hé théng thtr hai dwoc giri boi tram gbe, trong
d6 ban tin hé théng thtr hai bao gdm thong tin 1ap lich thi nhét clia ban tin hé
théng kich hoat va thong tin 14p lich clia ban tin hé théng théng thuong.
22. Thiét bi theo diém bAt k¥ trong s cac diém 19 dén 21, trong d6 thiét bi nay
con bao gdm:

modun luu trit, c6 ciu tric dé cip nhat thong tin 1dp lich dugc luu trl cuc
bo cia ban tin hé théng kich hoat thanh thong tin 14p lich tht nhat,
23. Thiét bi theo diém bat ky trong sb cac diém 15 dén 22, trong d6 modun con
xéc dinh tht hai ¢6 cAu trac cu thé dé: x4c dinh rang thong tin 14p lich cta thong
tin hé théng kich hoat khong thay dbi néu phét hién ring thé gié tri khong thay

doi.

-46-



34373

24. Thiét bi theo diém bét ky trong sb cac diém 15 dén 23, trong d6 ban tin hé
théng kich hoat dugc doc boi modun thu thit hai bao gbm ban tin diéu khién truy
nhép.
25. Thiét bi theo diém bét ky trong s6 céc diém 15 dén 24, trong do:

mddun xtr Iy x4c dinh, theo ban tin didu khién truy nhép, rang cé truy nhap
mang hay khong.
26. Thiét b truyén thong tin hé théng kich hoat, bao gom:

modun xu ly th nhét, ¢6 cAu tric dé tao ra ban tin hé théng thir nhét, trong
d6 ban tin hé thdng thir nhit bao gdm théng tin chi bao kich hoat va thé chi béo
thay ddi, thong tin chi bao kich hoat dugc st dung dé chi béo rang chirc ning
duoc chi bdo trong ban tin hé thdng kich hoat cé dugc kich hoat hay khong, va
thé chi bao thay dbi 1a thé gia tri; va

modun giri thi nhét, ¢6 cdu tric dé quang ba ban tin hé thong thtr nhét, sao
cho thiét bi nguoi dung (UE- user equipment) thu nhén théng tin 14p lich thi
nhét cta ban tin hé théng kich hoat theo théng tin chi béo kich hoat va thé chi
b4o thay ddi, va doc ban tin hé théng kich hoat theo thong tin 14p lich thir nhat;

trong d6 thiét bi nay con bao gbm:

mddun xt 1y thit hai, ¢6 cau tric dé tao ra ban tin hé théng tht hai, trong d6
ban tin hé théng th hai bao gdm thong tin 14p lich ma tuong Ung véi ban tin hé
théng kich hoat va thong tin 1ap lich cia ban tin hé théng thong thudng; va

modun gt tht hai, c6 cAu tric dé quang ba ban tin hé thong th hai va ban
tin hé théng kich hoat néu théng tin chi bao kich hoat chi bdo rang chic ning
dugc chi bao trong ban tin hé thdng kich hoat duoc kich hoat, trong d6

modun gl thit hai con c6 cu tric dé quang bé ban tin hé théng thi hai néu
thong tin chi bao kich hoat chi bao rang chirc nang dugc chi béo trong ban tin hé
théng kich hoat khong duoc kich hoat.
27. Thiét bi theo diém 26, trong d6:

thé chi bao thay ddi dugc chira trong ban tin h¢ théng thi nhat khong dugc
st dung dé chi bao su thay dbi ctia ban tin hé théng kich hoat.
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Tram

. (gD
Tram goc

goc

FIG. 2

UE thu ban tin hé théng thit nhdt dugc giri boi tram gbc, trong d6 ban tin hé
théng thir nhit bao gdom thong tin chi bao kich hoat va thé chi bdo thay doi

A

S101

UE thu nhén théng tin 1ap lich thi nhét cia ban tin hé théng kich hoat theo
thong tin chi béo kich hoat va thé chi bao thay doi

S102

Y

UE doc ban tin hé théng kich hoat theo thdéng tin 1ap lich thr nhét

~_ 5103

FIG. 3
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UE phat hién xem thong tin 14p lich cta ban tin hé théng kich hoat c6 dugc
luu trlt cuc b hay khong

A

Néu thong tin l4p lich ctia ban tin hé théng kich hoat duoc luu trit cuc b,
UE xéc dinh, theo thong tjn chi béo kich hoat, xem chirc nang dwoc chi béo
trong bén tin hé thong kich hoat cé dugc kich hoat hay khong

:

Néu chirc ning dugc chi bao trong bén tin hé théng kich hoat dugc kich hoat,
UE xéc dinh, theo th¢ chi bao thay dbi, xem thong tin 1ap lich cua ban tin hé
théng kich hoat c6 thay déi hay khong

"

Y

Néu thong tin 14p lich ctia ban tin hé théng kich hoat khong thay d6i, st dung
thong tin 1ap lich dwgc luu trit cuc bd cla ban tin hé thong kich hoat lam
thong tin 1ap lich thir nhat

N

FIG 4

Tram gbc tao ra ban tin hé théng thir nhét, trong d6 ban tin hé thong thir nhit
bao gdm thong tin chi bao kich hoat va thé chi bao thay doi

A

Tram gbc quang ba ban tin hé thong thi nhét, dé thiét bi nguoi ding UE thu
nhan thong tin 1ap lich thir nhat ctia ban tin hé thdng kich hoat theo thong tin
chi béo kich hoat va thé chi bio thay ddi, va doc ban tin hé théng kich hoat
theo thong tin 14p lich thi nhat

FIG. 5
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[ 10

. | —1
Modun thu tha nhat

12
Mbdun xi 1y -

-1

Moddun thu tht hai
FI1G 7

Modun con phét hién

— 121

, 122
Modun con xac dinh thr nhat -

Mo6dun con xac dinh thir hai

Modun con xtr ly

FIG. 8
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/10

, 11

Mbdun thu thi nht -
12

Moédun xur ly -
— 13

Modun thu thir hai

14

Mo6dun luu triy -

FIG. 9

, 21
Modun xir Iy thir nhdt |~

, 22
Moédun giri thir nhat -

FIG. 10
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Mbdun xir 1y thtr nhat

, 22
Moédun giri thi nhét -

23
Mbdun xt Iy tht hai -

24
Mbdun giri th hai -

FIG. 11
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Bo xu ly B¢ thu

FIG. 12
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