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(57) Sang ché dé cap dén phuong phép giri thong tin hé théng, phuong phap thu
thong tin hé théng, tram géc, thiét bj nguoi dung, phuong tién luu trir doc dugce
bang may tinh, thiét bi giri thong tin hé thong va thiét bi thu thong tin hé thong.
Phuong phap nay bao gém céac bude: thu, boi tram gde, it nhat mot tin hiéu kich
hoat dudng 1én thtr nhat trong nhom tai nguyén thoi gian-tan sd thir nhat trong
khung radio tha nhét; xac dinh, dya vao tai nguyén thoi gian—tﬁn s6 cua it nhat
mot tin hi¢u kich hoat duong 1én thu nhat, tai nguyén thoi gian-tﬁn s6 duoc st
dung dé giri thong tin hé thong thtr nhat, trong d6 vi tri bat dau cta tai nguyén thoi
gian-tan so cta thong tin hé thong thir nhét trong mién thdi gian co dich vi thoi
gian thtr nhat lién quan dén vi tri doan dau khung cua khung radio ma trong d6
thong tin hé thong thir nhat duoc b tri; va giri thong tin hé théng thir nhat trén tai
nguyén thoi gian-tan s6 cta thong tin hé thdng thir nhét. Theo phuong phap nay,
tram gbc glri mot cach dinh ky chi tin hiéu dong bd trong ché do nghi, va khong
chuyén phat thong tin hé thong trude khi tin hiéu kich hoat dudng 1én dugc phat
hién boi tram gdc. Bsi vi tin hiéu ddng bo chiém giir tai nguyén thoi gian-tan sb
tuong d6i nho, tat ca cac tai nguyén thoi gian-tan s6 khung con con lai c¢6 thé duoc
tao cau hinh mét cach linh hoat, dé thich ung mot cach linh hoat véi dich vu duong
1én va dich vu duong Xuéng trong 0, nhd d6 nang cao dd linh hoat cAu hinh tai

nguyén trong hé thong LTE (tién héa dai han - Long Term Evolution).

Tram goc thu it nhit mdt tin hi¢u kich hoat duémg 1én thir nhit ~
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Linh vuc k§ thuat dwoc dé cip

Séang ché dé cap toi linh vuc k§ thuat truyén thong, va cu thé, sang ché
dé cap toi phuong phép va thiét bi gui thong tin hé théng.

Tinh trang k¥ thuit ciia sing ché

Véi sy phat trién khong ngimg ctia hé thdng tién héa dai han (Long
Term Evolution - LTE), k¥ thuat truy cdp mang mot cach linh hoat hon dugc yéu
cau dbi v6i mang truyén thong di dong thé hé tiép theo trong tuong lai. Trong hé
théng mang khong day LTE, su truyén ma trong d6 tram gdc giri thong tin téi
thiét bi ngudi dung (User Equipment - UE) dugc xac dinh 13 sy truyén dudng
xubng, va mét cach twong tmg, sy truyén ma trong do thiét bi ngudi dung gt

thong tin téi tram gbc 13 su truyén dudng 18n.

Trong hé théng LTE hién thdi, trong qué trinh truyén dudng xudng,
tram gdc can gui dong thoi tin hiéu dong bd va kénh phat rong trén cic tai
nguyén thoi gian-tin sé dinh truée dung cho thiét bi ngudi dung. Kénh phét
rong mang thong tin hé théng, thong tin hé théng chiém gitr tai nguyén thoi
gian-tan sd twong ddi 16n, va tin hiéu déng bod chiém gitt tai nguyén thoi gian-tan
s6 twong dbi nho. Boi vi tram gbe glri mot cach dinh ky tin hidu dong bd va
kénh phat rong mét cach dong thoi toi thiét bi nguoi dung dua vao tin sé duge
thiét dat trude, tat ca cac tai nguyén thoi gian-tin sb cla toan bd khung con cta
kénh truyén duoc chiém. Do d6, cac tai nguyén thdi gian-tan sb dinh trude cé
thé khong duogc thay ddi linh hoat thanh cac tai nguyén kha dung dung cho su
truyén dudng 18n, va do linh hoat ciu hinh tai nguyén trong hé théng LTE bi gi6i
han.

Vi du, nhu dugc thé hién trén Fig.1, hé théng song cong phan chia theo
thoi gian (Time Division Duplex - TDD) bao gém 10 khung con dugc danh sd tir
0 dén 9, va mdi khung con tuong tUng véi mot tai nguyén thoi gian-tin sé duoc
st dung cho su truyén dudng 1én hodc dudng xudng. B6i vi tai nguyén thdi

gian-tan s6 cO dinh trong cac khung con tir 0 dén 9 dugc yéu cau mang tin hiéu
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ddng bd dudng xudng va dudng xudng kénh phét rong, khung con 0 va khung
con 5 dinh trudce lam cac khung con dugc st dung cho su truyén dudng xudng,
va duoc dinh 3 ring céc tai nguyén thoi gian-tan s6 ctia hai khung con 12 céc tai
nguyén thoi gian-tan sé duoc st dung cho su truyén dudng xudng. Do d6, khi
hai tai nguyén thoi gian-tin s6 mang tin hidu dong bd va kénh phat rong ma
duoc giri boi tram gdc, boi vi toan b cic tai nguyén thoi gian-tdn s duoc
chiém boi thoéng tin hé thng, khung con 0 va khung con 5 dugc st dung cho chi
su truyén dudng xudng, va khong thé duge st dung dé guri dit liéu duong lén.

Do d6, ciu hinh tai nguyén dung cho khung con 0 va khung con 5 bi anh hudng.
Ban chét k§ thuit cia sang ché

Sang ché dé xut phuong phép va thiét bi gui thong tin hé thong, dé
giai quyét van dé 1a tai nguyén thoi gian-tan s6 khong thé duoc tao cAu hinh linh
hoat bdi vi khung con dinh truéc duge st dung dbi v6i kénh mang duong
xudng. D& giai quyét vAn d& k¥ thuét, sang ché boc 10 phan sau day cac giai

phép k¥ thuat.

Theo khia canh thir nhit, phwong 4n ctia sing ché dé xuét phuong phap
glri thong tin hé thdng. Phuong phap bao gdm: thu, boi tram gdc, it nhét mét tin
hiéu kich hoat dudng 1én tht nhét trong nhém tai nguyén thoi gian-tan s thi
nhét trong khung radio thir nhét; xac dinh, dua vao tai nguyén thoi gian-tan s6
ciia it nhAt mdt tin hidu kich hoat dudng 1én thi nhat, tai nguyén thoi gian-tan sb
duoc stt dung dé giri thong tin hé théng thi nhét, trong d6 vi tri bit dau cua tai
nguyén thoi gian-tin sb ciia thong tin hé théng thtr nhat trong mién thoi gian c6
dich vi thoi gian thir nhat lién quan dén vi trf doan dau khung ctia khung radio
ma trong d6 thong tin hé théng thi nhit duoc bd tri; va giri thong tin hé thong
th nhét trén tai nguyén thoi gian-tan sb cla thong tin hé théng th nhat.

Theo phuong phép dugc dé xudt theo khia canh nay, tram gbc chuyén
phéat thong tin hé théng thtr nhét toi thiét bi ngudi ding dwa vao tai nguyén thoi
gian-tdn s6 duoc xac dinh chi sau khi tram gbc thu tin hiéu kich hoat duong 1én
duoc gui boi thiét bi nguoi dung. Boi vi tai nguyén thoi gian-tdn s6 dugc s
dung d& chuyén phat thong tin hé théng thir nhét c¢6 dich vi thoi gian lién quan
dén vi tr{ doan dau khung cua khung radio, co thé dugc dam béao rﬁng tram géc
khéng giri dong thoi tin hidu déng bd va kénh phat rong ma mang thong tin hé
thdng th& nhét, sao cho tram gdc khong gui thong tin hé thdng tht nhat ma
khéng phat hién tin hiéu kich hoat duong 1én. Trong trudng hop nay, béi vi tai

2
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nguyén thoi gian-tin s6 duoc str dung dung dé thu kénh mang dudng xudng
duoc st dung dé thu chi tin hiéu déng bo dugc gui theo chu ky, va tin hiéu déng
bo chiém gift s& luong twong dbi nhod cia cac tai nguyén, hau hét cac tai nguyén
thot gian-tém sb con lai c6 thé duoc tao cAu hinh mot cach linh hoat, vi du, duoc
st dung cho su truyén dit liéu duong 1én, sao cho su chiém gilt clia cac tai
nguyén thoi gian-tin s6 ctia toan bd khung con dugc tranh, nhd d6 nang cao do

linh hoat cAu hinh tai nguyén trong hé théng LTE.

Dua trén khia canh tht nhét, theo su thuc hién thir nhét cta khia canh
thtr nhét, phuong phap con bao gdm cac budc: thu, bsi tram gbc, it nhat mot tin
hiéu kich hoat dudng 1én thit hai trong nhém tai nguyén thoi gian-tin sb thit hai
trong khung radio tht hai; xac dinh, dua vao tai nguyén thoi gian-tin sb cia it
nhAt mét tin hiéu kich hoat duong 1én thir hai, tai nguyén thoi gian-tdn sb duoc
stt dung dé giri thong tin hé théng tht hai, trong d6 vi tri bt dau cla tai nguyén
thoi gian-tdn sb cia thong tin hé théng thir hai trong mién thoi gian c6 dich vi
thoi gian tht hai lién quan dén vi trf doan dau khung cta khung radio ma trong
d6 thong tin hé théng tht hai duoc b tri, va dich vi thoi gian thi nhét 1a khac
v4i dich vi thoi gian th( hai; va gui thong tin hé théng thir hai trén tai nguyén
thoi gian-tan s cua thong tin hé théng thtr hai. Theo khia canh nay, khi tram gbc
thu hai hodic nhiéu tin hiéu kich hoat dudng 1én trong nhém tai nguyén thoi gian-
tan sb cla khung radio, cac dich vi thoi gian khac nhau dugc xéac dinh, sao cho
tram gbc gl thong tin hé thdng trén cic tai nguyén thoi gian-tan s khac nhau
ctia thong tin hé théng, dé tranh su chiém gift clia tai nguyén thoi gian-tan sb ¢
dinh, va cai thién do linh hoat ctia cdu hinh tai nguyén thoi gian-tan sd trén phia

tram géc. Do d6, tram géc c6 thé 1ap lich linh hoat dich vu dit liéu.

Dua trén khia canh thua nhét, theo su thuc hién thr hai cua khia canh
tht nhét, trude khi bude thu, bdi tram géc, it nhat mot tin hiéu kich hoat duong
1én thtr nhit trong nhém tai nguyén thoi gian-tan s thir nhét, phuong phap con
bao gdbm budc: gui, bdi tram gdc, thong tin chi bao thir nhit duoc st dung dé thu
tin hiéu kich hoat duong 1én, trong d6 thong tin chi bio thir nhat dugc bd tri
trong nhém tai nguyén thoi gian-tan s6 thir nhat ctia khung radio, sao cho tin
hiéu kich hoat duong 1&€n dugc gt boi thiét bi nguoi dung co thé dugc thu, va

sau d6 thong tin hé thdng duoc tao va duoc giri téi thiét bi nguoi dung.

Dua trén khia canh tht nhét hoic su thuc hién tha nhét hodc tht hai
cua khia canh thu nhét, theo su thuc hién thit ba cua khia canh thi nhét, bude
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xac dinh, dua vao tai nguyén thoi gian—tén sb cua it nhat mot tin hiéu kich hoat
dudng 1én thir nhit, tai nguyén thoi gian-tan sd dugc str dung dé giri thong tin hé
thdng thr nhit bao gdm céc budc: xac dinh, dwa vao tai nguyén thoi gian-tan sb
ciia it nhAt mot tin hiéu kich hoat duong 1én thir nhét, nhém tai nguyén thoi gian-
tin sé tng vién dugc sit dung dé giri thong tin hé thong thir nhét; va x4c dinh,
dua vao nhém tai nguyén thoi gian-tin sd tng vién cta thong tin hé théng thi
nhét, tai nguyén thoi gian-tin sd duogc st dung dé gui thong tin hé théng thir
nhat.

Theo khia canh th® hai, phuong an cua sang ché dé xuit phuong phép
thu thong tin hé théng. Phuong phép bao gdm cac budc: thu, béi thiét bi nguoi
ding, tin hidu dong bd ctia 6 phuc vu hodc théng tin chi béo th hai, trong do
théng tin chi bao th hai dugc st dung dé chi bao thong tin chudi tin hiéu kich
hoat; x4c dinh tai nguyén tin hiéu kich hoat cua 6 phuc vu dya vao tin hiéu déng
bd hoic thong tin chi bio tht hai, trong d6 tai nguyén tin hiéu kich hoat cua 6
phuc vu bao gém tai nguyén thoi gian-tﬁn sb cla it nhat mot tin hiéu kich hoat
duong 1én va/hoac thong tin tan s6 cla it nhat mot tin hiéu kich hoat dudng 1én;
tao ra tin hiéu kich hoat dudng 1én dua vao tai nguyén tin hiéu kich hoat cua 6
phuc vu, va gtri tin hiéu kich hoat duong 1én trén tai nguyén thoi gian-tan sb cua
tin hiéu kich hoat duong 1én; xac dinh, dua vao tai nguyén thoi gian—tﬁn s6 cla
tin hiéu kich hoat duong 1én, nhom tai nguyén thoi gian-tan s6 tha hai duge st
dung dé guri thong tin hé théng; va thu thong tin hé théng trong nhém tai nguyén
thoi gian-tan sb thir hai cta thong tin hé théng.

Theo phuong phap duogc dé xuét theo khia canh nay, trudc khi thu
thong tin hé théng duoc giri bai tram gbc, thiét bi nguoi duing tao ra tin hiéu kich
hoat dudng 1én dua vao tai nguyén tin hiéu kich hoat cua 6 phuc vu, va gui tin
hiéu kich hoat dudng 1én t6i tram gbc. Didu nay tranh duoc van dé sau day: boi
v thiét bi nguoi dung gui tin hiéu kich hoat sau khi thu thong tin hé théng, tram
gbc giri dong thoi tin hiéu dong bd va kénh phat rong ma mang thong tin hé
théng, va do d6 céc tai nguyén thoi gian-tan s ca toan bo khung con dugc
chiém, va cAu hinh tai nguyén thoi gian-tin sd linh hoat bi &nh hudng.

Dua trén khia canh thir hai, theo su thuc hién th nhét cta khia canh
tht hai, budc x4c dinh tai nguyén tin hiéu kich hoat cta 6 phuc vu dua vao tin
hiéu dong bd bao gdm céc bude: xac dinh, dua vao tin hiéu ddng bo, thong tin

nhin dang cta 6 phuc vu hodc thong tin nhan dang tuong tng v6i 6 phuc vu,
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trong d6 thong tin nhan dang tuong tmg v6i 6 phuc vu la thong tin nhan dang ma
c6 cung chirc ning nhu théng tin nhan dang cua 6 phuc vu va co thé duogc sir
dung dé nhan dang 6 phuc vy; va xac dinh tai nguyén tin hiéu kich hoat cta 6
phuc vu dua vao thong tin nhin dang cua 6 phuc vu hodc thong tin nhan dang

tuong Ung voi 6 phuc vu.

Dua trén khia canh th hai, theo su thuc hién thir hai ctia khia canh thir
hai, budc tao ra tin hiéu kich hoat dudong 1én dya vao tai nguyén tin hiéu kich
hoat cua 6 phuc vu bao gé)m budce: xac dinh thong tin chudi tin hiéu kich hoat
dua vao tai nguyén tin hiéu kich hoat cta 6 phuc vu; va tao ra tin hiéu kich hoat

duong 1én dya vao thong tin chudi tin hiéu kich hoat.

Dua trén khia canh thir hai, theo su thuc hién thit ba cta khia canh thu
hai, néu thiét bi ngudi dung thu thong tin chi bao thir hai, budc tao ra tin hi¢u
kich hoat dudng 1én dua vao tai nguyén tin hiéu kich hoat ctia 6 phuc vu bao
gém budc: thu nhan, bdi thiét bi nguoi dung, thong tin chudi tin hiéu kich hoat
dua vao thong tin chi b4o thi hai; va tao ra tin hiéu kich hoat duong 1én dwua vao

thong tin chudi tin hiéu kich hoat.

Dua trén mot ddi tuong bat ky trong sb6 khia canh tht hai va su thuc
hién thi nhét dén thr ba cua khia canh th(r hai, trong su thuc hién thr tu cta
khia canh tht hai, budc gt tin hiéu kich hoat duong 1én trén tai nguyén thoi
gian-tan s cta tin hiéu kich hoat duong 1én bao gdm céc bude: trude khi gui tin
hiéu kich hoat duong 1én, phat hién xem thong tin chi bdo thir nhét ¢ duge thu
hay khong; va néu thong tin chi bao thur nhét duoc thu, xac dinh, dua vao thong
tin chi bao thtr nhét, tai nguyén thoi gian-tan s6 dugc su dung dé gt tin hiéu
kich hoat duong 1én, va gt tin hiéu kich hoat duong 1én trén tai nguyén thoi
gian-tan sb cta tin hiéu kich hoat dudng 1én, sao cho tram gbc c6 thé thu dugc

tin hiéu kich hoat duong 1én dugc guti.

Dua trén mot ddi tuong bat ky trong sb khia canh tht hai va su thuc
hién tht nhét dén th tu cta khia canh th( hai, trong su thuc hién thtt ndm cua
khia canh tht hai, bugc thu théng tin hé théng trong nhém tai nguyén thoi gian-
tin sd thu hai bao gdm céc bude: xac dinh xem thong tin hé théng c6 duogc thu
trong nhém tai nguyén thoi gian-tan sb tha hai hay khong; va néu thiét bi nguoi
dung khong thu thong tin hé théng trong nhém tai nguyén thoi gian-tan s tha
hai, thay ddi dinh dang cta tin hiéu kich hoat dudng 1én va/hodc tang cong suét

truyén, va gui lai tin hiéu kich hoat duong 1én dya vao dinh dang dugc thay dbi
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va/hodc cong suat truyén dugc tang 1én, dé dam bao rang tram goc c6 thé thu tin

hiéu kich hoat duong 1&€n dugc giri boi thiét bi ngudi dung.

Dua trén mot ddi tuong bat ky trong sb6 khia canh tht hai va su thuc
hién tht nhét dén tht nim cua khia canh thir hai, trong su thuc hién th@ sau cua
khia canh tht hai, nhém tai nguyén thoi gian-tan sb thir hai bao gém it nhat mot
tai nguyén thong tin hé thdng ctia 6 phuc vu, va tai nguyén thong tin hé théng

bao gom tai nguyén mién thoi gian, tai nguyén mién tan so, va tai nguyén tur ma.

Dua trén su thuc hién thr siu cua khia canh tht hai, trong su thyc hién
thir bay cia khia canh thtr hai, tai nguyén mién tin sb cua thong tin hé thong va
tai nguyén mién tan sb cla tin hiéu kich hoat dudng lén chiém gifr cling séng
mang con mién tan s, tai nguyén mién thoi gian cta thong tin hé théng 1a tai
nguyén mién thoi gian nam trong khoang thoi gian 4n dinh sau khi thiét bi nguoi
dung gui tin hiéu kich hoat duong 1én, va tai nguyén tir ma cua thong tin hé

thdng bao gdm ma x4o tron ciia thong tin hé théng.

Theo khia canh th( ba, phuong 4n cta sang ché con dé xuét tram géc,
bao gdm bd phan thu phat va bd phan xu 1y, trong d6 bd phén thu phat dugc tao
cAu hinh d thu it nhat mot tin hiéu kich hoat dudng 1én tht nhét trong nhém tai
nguyén thoi gian-tan so tha nhét trong khung radio thir nhét; bd phén xu 1y duge
tao cau hinh dé xac dinh, dua vao tai nguyén thoi gian—te‘in sb cua it nhit mot tin
hidu kich hoat duong 1én th& nhét, tai nguyén thoi gian-tdn s6 duoc st dung dé
gui thong tin hé théng tht nhét, trong d6 vi tri b4t dAu cua tai nguyén thoi gian-
tAn s6 cla thong tin hé thdng thir nhét trong mién thoi gian c6 dich vi thoi gian
thir nhét lién quan dén vi tri doan d4u khung ctia khung radio ma trong d6 thong
tin hé théng thtr nhat duoc bd tri; va bd phén thu phat con dugc tao cAu hinh dé
gui thong tin hé théng thir nhat trén tai nguyén thoi gian-tdn s cla thong tin hé
thdng thir nhét.

Dua trén khia canh thir ba, theo sy thuc hién thur nhét cta khia canh
thir ba, bd phén thu phét con dugc tao cAu hinh dé thu it nhit mot tin hiéu kich
hoat dudng 1én thir hai trong nhém tai nguyén thoi gian-tdn s6 thir hai trong
khung radio thtr hai; by phén xtr ly duoc tao cAu hinh dé x4c dinh, dua vao tai
nguyén thoi gian—tén sb cta it nhat mot tin hiéu kich hoat dudng 1én thir hai, tai
nguyén thoi gian-tan sb dugc sir dung dé gui thong tin hé théng tht hai, trong d6
vi tri bit dAu cua tai nguyén thoi gian-tan s6 ctia thong tin hé théng th{ hai trong

mién thoi gian ¢é dich vi thoi gian thi hai lién quan dén vi tri doan dau khung
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cua khung radio ma trong d6 thong tin hé théng thi hai duoc bb tri, va dich vi
thoi gian tha nhét 13 khéc véi dich vi thoi gian tht hai; va bd phan thu phét con
duoc tao cAu hinh dé giri théng tin hé théng thir hai trén tai nguyén thoi gian-tan

s6 cua thong tin hé théng thi hai.

Dua trén khia canh thir ba, theo su thuc hién thir hai cia khia canh thr
ba, bo phéan thu phat con duoc tao cAu hinh dé guri thong tin chi bao thtr nhat
duge st dung dé thu tin hidu kich hoat dudng 1én, trong d6 thong tin chi bao thu
nhét duge bd trf trong nhém tai nguyén thoi gian-tdn s6 thi nhét cta khung
radio.

Dua trén hodc khia canh thir ba va su thuc hién thr nhét hodc th hai
cia khia canh tht ba, theo su thuc hién thir ba ctia khia canh thr ba, by phan xtr
ly con dugce tao cau hinh dé: xac dinh, dua vao tai nguyén thoi gian-tan s6 cua it
nhAt mét tin hiéu kich hoat dudng 1én thir nhét, cac séng mang con ma chiém
gift cling ving tan s0; va xac dinh tai nguyén thoi gian-tan s6 cla thong tin hé

thong thir nhat dya vao cic sdng mang con ma chiém gift cing vung tan so.

Theo khia canh tht tu, phuong 4n cta sang ché con dé xudt thiét bi

ngudi ding, bao gdbm bd phan thu phat va bd phan xur ly.

B6 phan thu phat dugc tao cAu hinh dé thu tin hiéu déng bd cua 6 phuc
vu ho#ic thong tin chi bdo tht hai, trong d6 thong tin chi béo tha hai dugc su
dung d chi bao thong tin chudi tin hiéu kich hoat; bo phan x& ly duge tao cau
hinh dé: xac dinh tai nguyén tin hiéu kich hoat ctia 6 phuc vu dua vao tin hiéu
déng bo va/hodc thdng tin chi bdo thir hai, trong d6 tai nguyeén tin hiéu kich hoat
cta 6 phuc vu bao gdm tai nguyén thoi gian-tn s6 cua it nhét mét tin hiéu kich
hoat dudng 1én va/hodc thong tin tAn s cla it nhat mot tin hiéu kich hoat dudng
18n; va tao ra tin hiéu kich hoat dudng 1én dya vao tai nguyén tin hiéu kich hoat
cta 6 phuc vy; bd phéan thu phat con duoc tao cAu hinh dé gui tin hiéu kich hoat
duong 1én trén tai nguyén thoi gian-tdn sb cua tin hidu kich hoat dudng 1én; bd
phéan xtr ly con duogc tao cAu hinh dé x4c dinh nhém tai nguyén thoi gian-tan sb
thr hai trong khung radio dua vao tai nguyén thoi gian-tdn s6 cua tin hiéu kich
hoat duong 1én; va bd phéan thu phat con dugc tao cu hinh dé thu thong tin hé

théng trong nhém tai nguyén thoi gian-tn s6 thi hai.

Ngoai ra, thiet bi nguoi dung con bao gom cac bd phan duoc tao cau

hinh d& thuc hién tit ca hodc mot sb cia cac budc clia phuwong phép trong su
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thuc hién thir nhat dén thr bay cua khia canh thit hai.

Theo khia canh thir nam, phuong 4n cta sang ché con dé xuét thong tin
giri hé thdng, trong d6 hé théng bao gdm tram gdc va it nhat mot thiét bi ngudi
dung, tram gbc bao gdm b thu phét va bd xir 1y, va thiét bi ngudi ding bao gdm
bd thu phat va bo xur ly.

Thiét bi nguoi dung thu tin hiéu déng bd ctia 6 phuc vu hodc thong tin
chi bio thir hai, trong d6 thong tin chi bao thir hai duoc st dung dé chi bao
thong tin chudi tin hiéu kich hoat; x4c dinh tai nguyén tin hiéu kich hoat cta 6
phuc vu dya vao tin hiéu déng bd hodc thong tin chi bao thw hai, trong do6 tai
nguyén tin hiéu kich hoat ctiia 6 phuc vu bao gdm nhém cla céc tai nguyén thoi
gian-tin s tin hiéu kich hoat dudng 1én va/hodc nhém ctia cac tir ma tin hiéu

kich hoat duong 1én.

Thiét bi ngudi ding con tao ra tin hiéu kich hoat duong 1én dua vao tai
nguyén tin hiéu kich hoat cua 6 phuc vy, va gui tin hiéu kich hoat duong Ién trén

tai nguyén thoi gian-tan sé ctia tin higu kich hoat duong 1én.

Tram géc thu it nhat mot tin hiéu kich hoat dudng 1én thir nhét trong
nhém tai nguyén thoi gian-tan sb tha nhét trong khung radio thir nhét; x4c dinh,
dua vao tai nguyeén thoi gian—tén sb cuia it nhat mot tin hiéu kich hoat duong 1én
th nhét, tai nguyén thoi gian-tin s6 duge st dung dé giri thong tin hé théng thir
nhat, trong d6 vi tri bit diu cla tai nguyén thoi gian-tdn sd cla théng tin hé
théng thtr nhit trong mién thdi gian c¢6 dich vi thoi gian thir nhat lién quan dén
vi tri doan dau khung ctia khung radio ma trong d6 thong tin hé thdng th& nhét
duoc bé tri; va gii thong tin hé thong thi nhét trén tai nguyén thoi gian-tan 5O
ctia thong tin hé thdng thi nhét.

Thiét bi nguodi dung xéac dinh, dua vao tai nguyén thdi gian-tan s cua
tin hiéu kich hoat duong 1én, nhom tai nguyén thoi gian—tﬁn sb tht hai dugc st
dung dé gui thong tin hé thdng, va thu thong tin hé théng thtr nhat trong nhém

tai nguyén thoi gian-tin s thit hai ctia thong tin hé théng.

Tram géc con duge tao ciu hinh dé thuc hién su thuc hién cua giai
phap k¥ thuat bat ky tir khia canh thir nhét t6i su thuc hién thir ba ctia khia canh
tht nhét, va thiét bi nguoi dung con dugc tao cAu hinh dé thuc hién su thuc hién
ctia giai phép k¥ thuat bat ky tir khia canh thir hai t6i su thuc hién thi by cua
khia canh thir hai.
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Trong hé théng duoc dé xuét theo khia canh nay, tram géc gl mot
cach dinh ky chi tin hiéu ddng bo trong ché do nghi, va khéng chuyén phat
thong tin hé théng trude khi tin hiéu kich hoat dudong 1én dugc phat hién boi
tram gdc. Trong truong hop ndy, boi vi tin hiéu ddng bd chiém gitr s6 luong
tuong dbi nho cla cac tai nguyén c6 kha nang thich tmg, tat ca cac tai nguyén
thoi gian-tn s con lai cia khung con ¢6 thé duge tao ciu hinh mét cach linh
hoat, dé thich tmg mot cach linh hoat t6i dich vu duong 1én va dich vu duong
xudng trong 6 phuc vu. Pidu ndy tranh duoc véan dé sau day: boi vi tram gbe gui
ddng thoi tin hidu dong bd va kénh phat rong ma mang théng tin hé théng, toan
b6 tai nguyén thoi gian-tAn sb duoc chiém giit, va do d6 d¢ linh hoat céu hinh tai
nguyén trong hé théng LTE bi anh huéng.

Theo khia canh thtr sdu, sang ché con dé xuét phuong tién luu trt doc
dugce bang may tinh, trong d6 phuong tién luu trit doc dugc bang mdy tinh c6
thé luu trit chuong trinh, va khi chuong trinh dugc thuc hién, mot s6 hoic tht ca
cac bude trong cac su thuc hién cta phuong phap va thiét bi gri thong tin hé
théng ma dugc dé xudt trong sang ché c¢6 thé dugc thuc hién.

MO ta van tit cac hinh vé

Pé mo ta cac giai phap k¥ thuat trong sang ché 3 rang hon, phan sau
day mé ta vén tit cac hinh v& kém theo dugc yéu cau dé mo ta cac phuong an.
Hién nhién 13, nguoi ¢6 hiéu biét trong linh vuc k¥ thuét ¢ thé tao ra cac hinh
v& khac tir cac hinh v& kém nay theo ma khong can cac nd lyc sng tao.

Fig.1 13 so do gian luogc ctia khung radio trong hé théng TDD;

Fig.2 1a luu db gian lugc ctia phuong phap gui thong tin hé théng theo
phuong &n cua sang ché;

Fig.3 14 so dd gian luge cta bude kich hoat théng tin hé théng béi thiét
bi nguoi dung theo phuong &n cua sang ché;

Fig.4 1a luu db gian luogc clia phuong phap thu théng tin hé théng theo
phuong an cua sang ché;

Fig.5 1a luu db gian lugc ctia bude gl thong tin hé théng gitta thiét bi
ngudi ding va tram gdc theo phuong 4n cla séng ché;

Fig.6 1a so dd khéi cau tric clia tram gbc theo phuong 4n ciia sing ché;

Fig.7 1a so dd khéi gian luge cla thiét bi ngudi ding theo phuong 4n
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cua sang cheé;

Fig.8 1a so d6 cau truc gian lugce cia tram goc khac theo phuong an
cta sang ché; va

Fig.9 1a so db cau tric gian lugc cla thiét bi ngudi dung khac theo
phuong 4n cia sang ché.

MO ta chi tiét sang ché

Phuong phap va thiét bi gii thong tin hé théng dugc dé xuat trong céc
phuong 4n cua sang ché chi yéu dugc ap dung cho hé théng truyén théng 5G, hé
théng LTE, hoac hé théng LTE cai tién, hodc c6 thé duoc ap dung cho h¢ théng
song mang don hodc hé théng da séng mang. Phuong phap nay dugc s dung
bdi tram gde (vidt tét 1a eNB) dé giri thong tin hé thong t6i thiét bi nguoi ding
(viét tit 1a UE). Thong tin hé théng bao gém thong tin dd rdng bing tan hé
théng, sb khung hé théng, thong tin hé théng lién quan dén su truy cép cua thiét

bi nguoi dung, va tuong tu.

Thiét bi ngudi ding trong séng ché c6 thé 1a thiét bi nguoi dung, thiét
bi dau cubi nguodi dung, may khach, hoac tuong tu. Dac biét 1a, thiét bi nguoi
ding con bao gém dién thoai di dong, may tinh bang, may tinh cam tay, thiét bi

Internet di dong, hoac tuong tu.

O phuc vu duge st dung trong cdc phuong an cla sang ché c6 thé 1a 6
phuc vu duogc tao cAu hinh béi thiét bi phia mang dung cho thiét bi nguoi dung,
hoic ¢6 thé 1 6 phuc vu ma phuc vu thiét bi ngudi ding, hodc c6 thé 1a 6 phuc
vu duge truy cép boi thiét bi nguoi dung. O phuc vu (serving cell) trong céc
phuong 4n cua sang ché c6 thé cling dugc goi 13 séng mang thanh phan
(component carrier). O phuc vu trong cdc phuong 4n cla sang ché c6 thé 1a 6
phuc vu so cap (primary serving cell) ctia thiét bi nguoi dung, hoic cé thé 1a 6

phuc vu thtt cip (secondary serving cell) ctia thiét bi ngudi dung.

Trong hé théng LTE, su truyén dit liéu duong 1én hoic dudng xudng
duoc thuc hién gifta tram gbc va thiét bi ngudi dung bing cach st dung khung
radio. Khung radio 1a don vi thoi gian trong hé théng LTE. Trong hé théng LTE,
duoc dinh rd ring mdi khung radio bao gbém 10 khung con va c6 do dai thoi gian
12 10 ms. C4u trac khung radio phu thudc vao cac su két hop cua cac loai khac
nhau cta cac khung con. Trong hé thong TDD, c6 bay loai duge x4c dinh cta

cac cau truc khung radio. P6 dai cia moi khung con 1a 1 ms, va moi khung con

10
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bao gdm nhiéu loai. Trong ché d6 TDD, khung con bao gom khung con dudng
xubng, khung con duong 1én, va khung con dic biét; trong ché d6 song cong
phan chia theo tan sd (frequency division duplex - FDD), khung con bao gdm

khung con dudng xudng va khung con dudng 1én.

Theo sang ché, dé cai thién do linh hoat c4u hinh tai nguyén trong hé
théng truyén théng thé hé tiép theo, su thiét ké hé thdng c6 muc dich lam gidm
nhiéu nhit c6 thé cac tai nguyén thoi gian-tan sb dinh trudc, va tbi thiéu hoa céc
tin hiéu duoc truyén lién tuc, sao cho céc tai nguyén thoi gian-tdn s6 ma c6 thé
duoc tao cdu hinh linh hoat dugc tdi da héa. Phuong an cua sang ché dé& xuét
phuong phéap gui thong tin hé théng. Nhu duoc thé hién trén Fig.2, phuong phap
bao gém céac budc sau day.

Budc 201: tram gdc thu it nhat mot tin hidu kich hoat dudng 1én thir
nhét trong nhém tai nguyén thoi gian-tan sb thir nhat trong khung radio thir nhét.
Dang cta tin hiéu kich hoat twong tu v6i dang cua tin hiéu PRACH trong LTE.

Tai nguyén thoti gian-tin s6 1a tai nguyén duoc st dung dé truyén kénh
vat ly va tin hiéu véat ly trong mién thoi gian va mién tan sd trong hé théng LTE.
Dic biét 1a, trong hé théng LTE, duoc dinh rd réng don vi thoi gian nho nhét
ding dé truyén kénh vat ly va/hodc tin hiéu vat ly trong mién thoi gian 1a ky
hidu OFDM, va don vi nho nhét trong mién tan s6 13 séng mang con. Tai nguyén
ma bao gdm mot don vi tai nguyén nho nhét trong mién thoi gian va mot don vi
tai nguyén nho nhat trong mién tin sd dugc goi 13 phan tir tai nguyén (resource
element - RE). Tai nguyén thot gian-tan s bao gdm nhém ctia cac RE trong
mién tAn s& va mién thoi gian. Vi dy, tai nguyén thoi gian-tan s6 bao gém mot
khung con trong mién thoi gian, va bao gdm 72 séng mang con trong mién tan
s6, trong d6 mdi khung con bao gdm 14 ky hiéu OFDM.

Tai nguyén thoi gian-tan sd thr nhét bao gdm it nhit mot khung con.
Vi du, khung radio trén Fig.1 bao gdém 10 khung con: cac khung con tix 0 dén 9,
va DL 0 va DL 5 dinh trudce lam cac khung con dugc st dung dé thuc hién su
truyén duong xubng. Trong budc 201, nhém tai nguyén thoi gian-tan s6 thir nhat
1a nhém tai nguyén thoi gian-tan s6 bao gdm khung con 1 dén khung con 4,
va/hodac nhém tai nguyén thot gian-tan sd bao gdém khung con 6 dén khung con
9, va tin hiéu kich hoat duong lén co thé dugc thu trén tai nguyén thoi gian—tﬁn
s6 cua mdi khung con trong ca hai nhém céc tai nguyén thoi gian-tan sd. Trong

nhém tai nguyén thoi gian-tan s6 tht nhét, it nhat mot tin hidu kich hoat duong

11
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1én c6 thé duoc thu, va trong moi khung con trong nhém tai nguyén thoi gian-
tAn sb thtr nhét, it nhat mét tin hiéu kich hoat dudng 1én c6 thé duogc thu.

Ngoai ra, trude khi tin hiéu kich hoat duong 1én dugc thu, tram géc gui
mot cach dinh ky tin hiéu déng bd dua vao tan s6 dugc thiét dat trude, trong d6
tin hiéu dong bd mang théng tin ID hodc thdng tin nhan dang clia 6 phuc vu

bang cach st dung chudi tin hiéu dong bo.

Bugc 202: tram gbc xac dinh, dua vao tai nguyén thoi gian-tan sb cla
it nhat mét tin hidu kich hoat dudng 1&n thir nhét, tai nguyén thoi gian-tin sb
duoc st dung dé giri thong tin hé théng thir nhat, trong d6 vi tri bat ddu cua tai
nguyén thoi gian-tdn s6 clia thong tin hé thdng thtr nhét trong mién thoi gian cé
dich vi thoi gian tht nhét lién quan dén vi tri doan dau khung cta khung radio

ma trong do6 thong tin hé théng thir nhat duge b tri.

Budc xéac dinh, dua vao tai nguyén thoi gian-tan sd cta tin hiéu kich
hoat dudng 1én thir nhat, tai nguyén thoi gian-tan sé dugc st dung dé gui thong
tin hé théng thtr nhét bao gdm céc budc: xac dinh, duya vao tai nguyén thoi gian-
tdn s cua it nhat mot tin hiéu kich hoat duong 1én thh nhét, nhom tai nguyén
thoi gian-tan s6 tmg vién duoc st dung dé gtri théng tin hé thdng thir nhat; va
xac dinh, tir nhom tai nguyén thoi gian-tin sd tmg vién cua thong tin hé théng

tht nhét, tai nguyén thoi gian-tan sb ctia thong tin hé théng thr nhat.

Nhu duogc thé hién trén Fig.3, tram gbc thu, trén tai nguyén thoi gian-
tAn sb ctia khung con 2, tin hidu kich hoat dudng 1én dugc gui béi thiét bi ngudi
dung, va xéac dinh, dua vao tai nguyén thoi gian-tin s6 cla tin hiéu kich hoat trén
phia thiét bi ngudi dung, nhém tai nguyén thoi gian-tan sb bao g6m khung con 4
dén khung con 8, d6 13, nhém tai nguyén thoi gian-tan sb (mg vién ctia thong tin
hé théng thir nhét, dé guri thong tin hé théng. Khung radio trén phia tram gbc bao
gém 10 khung con: cac khung con tu 0 dén 9. Tram géc xac dinh, dua vao $6
luong cua céac vi tri tai nguyén ma trén do6 tin hiéu kich hoat dugc thu trong
nhom tai nguyén thoi gian-tan sd tha nhét va/hoic dua vao loai khung con cua
nhém tai nguyén thoi gian-tan sé duge st dung dé gui tin hiéu kich hoat, tai
nguyeén thoi gian-tan s6 dugc sir dung dé guri thong tin hé théng trong nhom tai

nguyén thoi gian-tan so.

Dac biét 14, qué trinh ma trong do6 tram géc x4c dinh, dua vao tin hiéu
kich hoat dugc thu trong nhom tai nguyén thoi gian—tén sb thr nhat, nhom tai

12
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nguyén thoi gian-tin sé duge st dung dé giri thong tin hé thong nhu sau day:
nhu duoc thé hién trén Fig.3, nhom tai nguyén thoi gian-tan s6 thir nhit bao gdbm
cac khung con tu 0 dén 3; va tram géc thu it nhat mét tin hiéu kich hoat duong
1én trong nhém tai nguyén thot gian-tan sb tha nhat, va néu vi tri bat dau cia tai
nguyén thoi gian-tan s6 tuong Ung véi it nhéat mét tin hiéu kich hoat duong 1én
trong mién thoi gian nam trong khung con 2, tram gbc xac dinh rang nhom tai
nguyén thoi gian-tin sb dugc st dung dé goi thong tin hé théng 1a nhém tai
nguyén thoi gian-tan s6 bao gbm céc khung con tir 4 dén 8. Noi cach khac, dich
vi thoi gian gitta khung con cua vi tri bt dau va khung con cubi cling trong
nhom tai nguyén thoi gian-tan s6 dugc x4c dinh béi tram gbc dé gui thong tin hé
théng 1 dich vi thoi gian ¢d dinh. Trong phuong 4n nay, dich vi thoi gian la sau
khung con.

Tai nguyén cua thong tin hé théng theo sang ché bao gbm tai nguyén
thoi gian, tai nguyén tan sb, tai nguyén tir ma, va tuong tu. Tai nguyén tir ma
bao gdm théng tin hé théng mi x4o tron dugc xac dinh dua vao tai nguyén thoi
gian-tan s cta tin hidu kich hoat dudng 1én. Mbi quan hé giita tai nguyén thoi
gian-tan s6 cta tin hiéu kich hoat duong 1én va tai nguyén thoi gian-tan sb cua
thong tin hé théng la: tai nguyén mién tAn sb cta théng tin hé théng va tai
nguyén mién tan s ca tin hidu kich hoat dudng 1én chiém giit cling séng mang
con mién tin s6, va tai nguyén mién thoi gian cia thong tin hé théng c6 dich vi
thdi gian lién quan dén tai nguyén mién thoi gian dugc st dung béi thiét bi
ngudi ding dé gt tin hidu kich hoat dudng 1én. Dich vi thoi gian 1a it nhét mot
khung con va/hodc mdét ky hiéu don kénh phan chia theo tan sd truc giao

(orthogonal frequency division multiplexing, OFDM).

Ngoai ra, tram géc c6 thé con chi bao, toi thiét bi nguoi dung, tai
nguyén thoi gian-tan s6 duoc st dung dé gui tin hidu kich hoat. Vi duy, tram gbc
gui thong tin 1énh diéu khién chung duong Xuéng hodc thong tin 1énh diéu khién
dudng xudng dung cho thiét bi nguoi dung cu thé, dé chi bao tai nguyén thoi

gian—tén s6 dugc st dung dé gui tin hiéu kich hoat.

Bude 203: tram gdc gui thong tin hé théng thir nhat trén tai nguyén
thoi gian-tdn sb cua thong tin hé thng thtr nhat. Ngoai ra, tram gbc ¢6 thé gui
thong tin hé théng thir nhét béng cach chuyén phéat kénh phat rong ma mang
thong tin hé thong th nhat.

Ngoai ra, néu tram gbc giri thong tin hé théng trén it nhat hai vi tri tai

13
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nguyén thoi gian-tin s6, va it nhat hai vi tri tai nguyén thoi gian-tdn sd nam
tuong Gng trong it nhat hai khung radio khac nhau, dugc xac dinh rang mdi tai
nguyén thoi gian-tan s6 duge str dung dé gui thong tin hé théng tuong tng co
dich vi thoi gian khac nhau lién quan dén vi tri bét ddu cta phan dau khung cua
khung radio ma trong do6 tai nguyén thoi gian-tan s6 dugc bd tri. Cu thé 13, tai
nguyeén thoi gian-tan s6 dugc st dung dé gui thong tin hé thdng thtr nhat c¢6 dich
vi thoi gian thtr nhit lién quan dén vi tri doan dau khung ctia khung radio thu
nhAt, tai nguyén thoi gian-tan sd duge st dung dé giri thong tin hé théng thr hai
cé dich vi thoi gian thu hai lién quan dén vi trf doan dau khung ctia khung radio
tha hai, va v.v.. Diéu nay dam bao rang tai nguyén thoi gian-tan s6 ctia mdi doan
ctia théng tin hé théng duoc giri khéc vai vi tri bt diu clia phan dau khung cia
khung radio ma trong d6 thong tin hé théng duoc bd tri, nhd d6 tranh su chiém

gilt cua duong xubng tai nguyén thoi gian-tin sd ¢ dinh duoc thiét dat trude.

Trong phuong 4n nay cua sang ché, tram gdc khong can chiém gii tai
nguyén thoi gian-tdn s c¢6 dinh dé gui thong tin hé théng. Do d6, loai khung
con cua khung con ma dugc st dung ban dau dé gt thong tin hé thdng c6 thé
cling duoc thay doi. Vi du, khung con dugc thay dbi thanh su truyén khung con

dudng 1én. Theo cach nay, do linh hoat tai nguyén he théng dugc nang cao.

Ngoai ra, tram gbc thu it nhat mot tin hiéu kich hoat duong 1én trong
budc 201 bao gé)m budc: thu, boi tram géc, hai hoac nhiéu tin hiéu kich hoat
dudng 1én trén cac vi tri tai nguyén thoi gian-tdn s6 khac nhau trong nhom tai
nguyén thoi gian-tan s6 trong cung khung radio, hodc thu riéng r&, bdi tram gbe,
hai hodc nhiéu tin hiéu kich hoat dudng 1én trén cac tai nguyén thoi gian-tan sd
khac nhau trong khung radio khac nhau bao gom khung radio lién k& hosc
khung radio khong lién ké.

Néu tram gdc thu it nhat mot tin hiéu kich hoat dudng 1én th hai trong
nhom tai nguyén thoi gian-tan sb thr hai trong khung radio thtr hai, budc xéac
dinh tai nguyén thoi gian-tan sd dugc st dung dé gui thong tin hé théng tht hai
bao gém cac budc: xac dinh, dua vao tai nguyén thoi gian—tén sb cua it nhat mot
tin hiéu kich hoat duong 1én thir hai, tai nguyén thoi gian-tan s6 dugc st dung dé
gui thong tin hé théng thr hai. Vi tri bt ddu cua tai nguyén thoi gian-tan s clia
thong tin hé théng thir hai trong mién thoi gian ¢6 dich vi thoi gian thir hai lién
quan dén vi tri doan dau khung cta khung radio ma trong d6 thong tin hé théng

thir hai duoc b tri, va dich vi thoi gian thir nhat 1a khac vé6i dich vi thoi gian thi
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hai. Su dich thoi gian 1a it nhé4t mét khung con va/hodc mot ky hiéu OFDM. Sau
khi tii nguyén thoi gian-tin s cta thong tin hé thong thr hai duoc xéc dinh,
thong tin hé thong th hai dugc gui trén tai nguyén thoi gian-tan sb cua théng
tin hé théng tht hai. Do d6, cic tram gbc khac nhau giri thong tin hé théng trén
cac tai nguyén thoi gian-tAn sd khac nhau ctia thong tin hé théng, dé tranh su
chiém gift cua tai nguyén thoi gian-tin s6 cb dinh, va cai thién do linh hoat ctia
ciu hinh tai nguyén thoi gian-tan sb trén phia tram gbc. Do do, tram gbc o thé

14p lich linh hoat dich vu dit liéu duong 1én hodc duong xuéng.

Ngoai ra, tram gdc thu it nhdt mot tin hiéu kich hoat duong lén thu
nhét trong nhom tai nguyén thoi gian-tin sb thi nhat trong khung radio thir nhét
trong budc 201 bao gdm budc: g, bdi tram gbc, thong tin chi bao thi nhét trén
vi tri bat dau ctia khung con ma trong dé vi trf tai nguyén thoi gian-tan sb cla tin
hidu kich hoat dudng 1én dugc bd tri, trong d6 thong tin chi bao thur nhét duogc
sir dung dé chi bdo xem tin hiéu kich hoat duong lén c6 thé duoc thu trong
khung con hién thdi hay khéng, va thong tin chi bdo con bao gdm su chi bao
ddng nhét trong toan bd khung radio, dé chi bao xem thiét bi ngudi ding co thé

gtri tin hiéu kich hoat duong 1én hay khong.

Néu théng tin chi bao tht nhét chi béo ring tin hiéu kich hoat dudng
1én c6 thé duoc thu trong khung con hién thdi, tram géc thu tin hiéu kich hoat
dudng 1én trén it nhat mot vi tri tai nguyén thoi gian-tin sd trong nhém tai
nguyén thoi gian-tdn sd thi nhat cua khung radio. Néu tram gbc thu hai hodc
nhiéu tin hiéu kich hoat dudng 1én, tram géc gui, dua vao dinh trudc do dai thoi
gian va moi tin hiéu kich hoat duong 1én, thong tin hé thdng t6i thiét bi nguoi
dung tuong tmg véi mdi duge thu tin hiéu kich hoat duong 1én. Nhu mot sy thay
thé, tai nguyén thoi gian-tan sb cua thong tin hé théng duoc xac dinh dua vao
cac vi tri tai nguyén thoi gian—tﬁn s6 ma trén d6 nhiéu tin hiéu kich hoat dugc
thu. Vi dy, néu tin hiéu kich hoat dudng 1én duoc thu trong khung con n, thong
tin hé thdng dugc g trén vi tri mién tdn s ma gidng nhu cla tin hiéu kich hoat

dudng 1én va ma nam trong khung con sém hon khung con n+k.

Trong budc 201, trude khi tram gbc thu tin hiéu kich hoat dudng 1én,
phuong phap con bao gbm cac bude: tao ra va gui, boi thiét bi nguoi dung, tin
hiéu kich hoat duong lén. Nhu dugc thé hién trén Fig.4, qué trinh cu thé nhu sau
day.

Budc 401: thiét bi nguoi dung thu tin hiéu déng bd cua 6 phuc vu hodc
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théng tin chi bao thi hai, trong d6 théng tin chi bao thir hai dugc su dung dé chi
béo thong tin chudi tin hiéu kich hoat.

Budc 402: thiét bi nguoi dung x4c dinh tai nguyén tin hiéu kich hoat
cia 6 phuc vu dua vao tin hiéu d(‘A)ng bo ho#c thong tin chi bao thir hai, trong do
tai nguyén tin hiéu kich hoat cta 6 phuc vu bao gOm tai nguyén thoi gian-tan sb
cua it nhat mot tin hiéu kich hoat dudng 1én va/hodc thong tin tn s6 cua it nhat

mot tin hiéu kich hoat duong 1én.

Trong buée 402, néu thong tin chi bdo dugc thu béi thiét bi ngudi
dung 1a tin hiéu ddng bd cta 6 phuc vy, thiét bi nguoi dung x4c dinh tai nguyén
tin hiéu kich hoat ctia 6 phuc vu dya vao tin hiéu ddng bo. Dac biét 14, thi nhat,
thiét bi ngudi dung xac dinh, dua vao tin hiéu déng bd, thong tin ID ctia 6 phuc
vu hodc thong tin ID tuong Gmg véi 6 phuc vy, va sau do thiét bi nguoi dung xac
dinh tai nguyén tin hiéu kich hoat cua & phuc vu dwa vao thong tin ID cua 6

phuc vu hodc thong tin ID tuong tmg v6i 6 phuc vu.

Thong tin ID cta 6 phuc vu co thé 12 ID cua 6, hodc ¢ thé 14 théng tin
nhéan dang khéc, trong d6 ID cua 6 1a ky hiéu nhén dang duy nhét cia 6 phuc vu
trong mang. Thong tin ID tuong tmg v6i 6 phuc vu la thong tin ID ma c6 cung
chirc nang nhu ID cua 6 va co thé duoc st dung dé nhan dang 6 phuc vu, vi dy,
ID cua siéu 6 (hyper-cell ID) ma co thé nhan dang duy nhit nhém cta céc 6

phuc vu.

Tin hiéu kich hoat dudng 1én tai nguyén bao gbém: nhém thong tin tir
ma duogc sir dung dé tao ra tin hiéu kich hoat, thong tin vé tai nguyén thoi gian-
tan sb duoc st dung dé g tin hiéu kich hoat, thong tin dinh dang ban dau cua
tin hiéu kich hoat, thong tin cong suat ban dau cuda tin hiéu kich hoat, va tuong
tu. Vi du, tai nguyén mién thoi gian cta tin hi€u kich hoat la tit ca hodc mot )
khung con trong khung radio, va tai nguyén mién tAn sb gibng hodc khac béi
mot su dich vi mién tin s tir tai nguyén mién tan sd duge str dung dung dé thu
tin hiéu déng bd; thong tin dinh dang ban d4u cua tin hiéu kich hoat bao gém: )
luong cua ky hiéu OFDM lién ké bi chiém hoic sb luong 16n nhét cua cac tin
hiéu kich hoat duoc giri lap lai, d dai thoi gian dé gui tin higu kich hoat, va s
lugng cia cac su truyén lai ctia tin hiéu kich hoat; va thong tin cong suat ban
dau cua tin hiéu kich hoat bao gé)m tri sd cua cong suit ma & do tin hiéu kich
hoat duoc truyén ddi véi 1an thir nhat va tri sd cla gia sb cong suat trong khi

truyén lai. Thong tin dinh dang cua tin hiéu kich hoat bao gbém do6 dai thoi gian
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dé gt tin hiéu kich hoat va s6 lugng ctia céc sy truyén lai cia tin hiéu kich hoat.

Trong budc 402, thong tin chi bao dugc thu béi thiét bi ngudi ding cé
thé tiy chon 13 thong tin chi bao ho#c thong tin tan s kich hoat dugc giri boi
tram gbc. Théng tin tdn s6 kich hoat bao gbm thong tin tir ma hodc nhém thong
tin tor ma duoc st dung dé tao ra tin hiéu kich hoat, vi tri tai nguyén thoi gian-
tan s dé gui tin hiéu kich hoat, thong tin dinh dang ban dau cua tin hiéu kich

hoat, va thong tin cong suét ban dau cua tin hiéu kich hoat.

Budc 403: thiét bi ngudi dung tao ra tin hiéu kich hoat duong 1én dua
vao tai nguyén tin hiéu kich hoat ctia 6 phuc vu, va gui tin hiéu kich hoat duong

1én trén tai nguyén thoi gian-tan s cta tin higu kich hoat duong 1én.

Thiét bi nguoi ding tao ra tin higu kich hoat dya vao tai nguyén tin
hiéu kich hoat trong budc 403 dic biét 1a bao gbém: néu thiét bi ngudi dung thu
tin hiéu dé)ng bd ctia 6 phuc vy, xac dinh thong tin tan s6 nhom cua tin hiéu kich
hoat dua vao tai nguyén tin hiéu kich hoat, va chudi lva chon ngau nhién tir

nhém théng tin tAn s6 lam chudi tin hiéu kich hoat, dé tao ra tin hiéu kich hoat.

Néu théng tin chi bao tht hai duge thu béi thiét bi ngudi dung bao
g@)m thong tin chudi tin hiéu kich hoat, thiét bi nguoi dung tao ra tin hiéu kich
hoat duong 1én dua vao tai nguyén tin hiéu kich hoat ctia 6 phuc vu bao gbm cac
budc: thu nhan, boi thiét bi nguoi dung, chudi tin hiéu kich hoat dua vao thong
tin chi bao thir hai, va tao ra, bdi thiét bi nguoi dung, tin hi€u kich hoat duong
1én dua vao chudi tin hiéu kich hoat. Thong tin chudi tin hiéu kich hoat bao gé)m
chudi dugc str dung dé tao ra tin hidu kich hoat, va con bao gbm thong tin chéng
han nhu thong s6 co ban hodc 1énh cua chudi duge st dung dé tao ra tin hiéu
kich hoat.

Ngoai ra, trudc khi thiét bi nguoi dung gui tin hiéu kich hoat dugc tao
ra & tram gdc trong budc 403, thiét bi ngudi ding con can xac dinh xem c6 gui

tin hiéu kich hoat duong 1én hay khong. Qua trinh cu thé nhu sau day:

Thiét bi nguoi dung phat hién, trén vi tri bat dau cla khung con ma
trong d6 tai nguyén thoi gian-t'?m sb6 duoc xac dinh cua tin hiéu kich hoat duong
1én dugc bd tri, xem c6 thong tin chi bdo thir nhat hay khong. Néu 1énh gui dung
d8 gui tin hidu kich hoat dugc phat hién, thiét bi nguoi dung gui tin hiéu kich
hoat duong 1én trén vi tri tai nguyén thoi gian—tén sb6 dugc xéac dinh cua tin hiéu
kich hoat. Néu khong c6 thong tin chi bao thir nhat dé gui tin hiéu kich hoat
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duogc phat hién, thiét bi nguoi dung khéng guri tin hiéu kich hoat. Thong tin chi
bao thtr nhét c6 thé bao gdm thong tin chi bao diéu khién duong xubng va thong
tin chi bdo ma dugc st dung dé chi bao loai khung con hién thoi. Trude khi giri
tin hidu kich hoat dudng 1én, thiét bi ngudi ding x4c dinh xem tram gbc c6 thé
thu tin hiéu kich hoat duong 1én hay khong va guri thong tin hé théng. Diéu nay
tranh duoc rang thiét bi ngudi ding gti tin hiéu kich hoat dudng 1én khéng hop

1€, nho d6 nang cao tinh bao mat va chinh xac cua su truyén thong tin hé théng.

Sau khi thiét bi nguoi ding gui tin hidu kich hoat dugc tao ra dudng
lén t61 tram géc, tram géc thuc hién budc 201 dén budc 203 dua vao tin hiéu
kich hoat dudng 1én, dé guri thong tin hé théng t6i thiét bi ngudi dung bang cach
st dung kénh phat rong. Sau khi budc 403, phuong phép nay con bao gdm:

budc 404: thiét bi nguoi dung x4c dinh nhém tai nguyén thoi gian-tan
36 thir hai trong khung radio dya vao tai nguyén thoi gian-tan sb cla tin hiéu
kich hoat duong 1én. Noi cach khac, thiét bi nguoi dung xac dinh mdt tai nguyén
thong tin hé thdng ctia 6 phuc vu hodc nhém cta cac tai nguyén théng tin hé

théng cua 6 phuc vu dua vao tin hiéu kich hoat duong lén duoc gui.

Trong qua trinh ma trong do thiét bi nguoi dung xdc dinh nhém tai
nguyén thoi gian-tan s6 tht hai, thiét bi nguoi dung xac dinh, dya vao vi tri cta
khung con ma trong dé tai nguyén thoi gian-tan s6 cta tin hidu kich hoat dudng
1én duoc bd tri, vi tri tai nguyén thdi gian-tan sb ding dé phat hién thong tin hé
théng ctia 6 phuc vu, d6 13, vi tri tai nguyén thoi gian-tin sb thtt hai. Vi du, nhu
duoc thé hién trén Fig.3, thiét bi ngudi dung xac dinh, dua vao vi tri cia khung
con ma trong dé tai nguyén thoi gian-tdn sb ctia tin hidu kich hoat duong 1én
duoc giri duge bd tri, vi tri tai nguyén thoi gian-tn s6 ding dé phat hién thong
tin hé théng cua 6 phuc vu. Vi dy, sau khi guri tin hiéu kich hoat trong khung con
n, thiét bi ngudi dung phat hién, trong khoang thoi gian cua k khung con tir
khung con n+1 dén khung con n+k, xem thong tin hé théng ¢6 duoc thu tir tram
gbc hay khéng.

Trén Fig.3, trén phia tram gbc, vi trf tai nguyén thoi gian-tan sé dé gui
théng tin hé thdng duge xac dinh dua vao vi tri tai nguyén thoi gian-tan s clia
tin hidu ddng bd dugc thu béi thit bi ngudi ding. Vi du, tin hiéu dong b ctia 6
phuc vu dugc phat hién boi thiét bi nguoi dung trén vi tri mién tan s6 dinh trudc
cia ky hiéu OFDM th m trong khung con n, va thiét bi nguoi ding phat hién
thong tin hé théng cta 6 phuc vu trén ky hiéu OFDM tht (m+v) trong kKhung
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con n+l. Thong tin hé théng ¢ thé chiém giit mot hodc nhidu ky hiéu OFDM. Vi
du, thiét bi ngudi ding bt diu thu théng tin hé thdng tir ky hiéu OFDM tht
(m+v).

Néu khong c6 thong tin hé théng dugc phat hién boi thiét bi nguoi
dung trén vi tri tai nguyén thot gian-tﬁn 36, thiét bi nguoi dung thuc hién 1ap lai
budc 403, dé tiép tuc gui gui tin hiéu kich hoat duong 1én trén tai nguyén thoi
gian-tan s6 tiép theo ctia tin hidu kich hoat; hoic thiét bi nguoi dung bat dau bd
dinh thoi, va 1ip lai bude 403 sau khi b dinh thoi két thic.

Budc 405: thiét bi ngudi dung thu thong tin hé thdng trong nhém tai
nguyén thoi gian-tan s thi hai.

Qua4 trinh néu trén ma trong d6 thiét bi ngudi dung gti lai tin hiéu kich
hoat con bao gdm bude: thay dbi, boi thiét bi ngudi dung, dinh dang ban dau
va/hoac cong suét truyén cta tin hiéu kich hoat; str dung dinh dang tin hiéu kich
hoat duogc cdp nhat va/hoac cong suét truyén khi giri tin hiéu kich hoat 1an tiép
theo, va dac biét la, s dung 36 lugng 16n cua céc su truyén lai va cong suét
truyén 16m hon; va néu s6 luong cda cac su truyén lai cta tin hiéu kich hoat va
cong sudt truyén cua tin hiéu kich hoat dat dén céc tri sb 16n nhét dinh trude,

dinh dang va cong suét truyén ctia tin higu kich hoat khéng bi thay doi.

Khi thu khong c6 thdng tin hé théng dugc giri bdi tram goc, thiét bi
ngudi ding thay dbi dinh dang ban dAu hodc tang cong suit truyén, dé cho phép
tin hiéu kich hoat duong 1é€n dugc gui dat dén tram géc, sao cho tram géc c6 thé

thu tin hiéu kich hoat duong 1én va gui thong tin hé théng.

Trong phuong 4n cta phuong phap nay, sau khi thu tin hiéu kich hoat
dugc gui boi thiét bi nguoi dung, tram gbc chuyén phat thong tin hé thdng t&i
thiét bi nguoi ding dua vao tai nguyén thoi gian-tin s6 duoc xac dinh. Béi vi tai
nguyén thoi gian-tan sé duoc sir dung dé chuyén phat thong tin hé théng c6 dich
vi thoi gian, dugc dam bao rang tin hiéu dong bd va kénh phat rong mang thong
tin hé théng ma duoc gui béi tram gbc khong duoc gii ddng thoi, ndi cach khac,
tram gdc khong gui thong tin hé théng khi phat hién khong c6 tin hiéu kich hoat
duong 1én. Trong truong hop nay, boi vi tai nguyén thoi gian-tan sé duoc su
dung dung dé thu kénh mang duong xudng duoc st dung dé thu chi tin hidu
dong bo, va sb luong nhé cua cac tai nguyén duge chiém, hau hét cac tai nguyén

thoi gian-tan s6 con lai ¢6 thé dugc tao cau hinh mdt cach linh hoat, vi dy, duogc
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st dung cho su truyén dir liéu duodng 1én, sao cho su chiém gilt clia cac tai
nguyén thoi gian-tdn sb ctia toan bo khung con dugc tranh, nhd d6 nang cao dd
linh hoat cu hinh tai nguyén trong hé théng LTE.

Theo phuong an khéc cua sang ché, hé thoéng gui thong tin dugc dé
xuat. Hé thdng bao gdm tram gbc va it nhét mot thiét bi ngudi dung. Fig.5 1a so
dd bao hiéu ctia hé thdng gui thong tin t6i thiét bi ngudi dung boi tram gbc. Pac

biét 1, qué trinh tao va gui thong tin hé thong trong hé théng nhu sau day:

S501. Tram géc gui tin hiéu d‘éng bd clia 6 phuc vu hoac thong tin chi
béo thi hai t6i thiét bi nguoi dung.

$502. Thiét bi ngudi dung thu tin hiéu dong bo cua 6 phuc vu hodc
thong tin chi bao thir hai.

S503. Thiét bi nguoi ding x4c dinh tai nguyén tin hiéu kich hoat ctia 6
phuc vu dua vao dugc thu tin hiéu dé)ng bd hodc duoc thu thong tin chi bao thtr
hai. Dic biét 14, thiét bi ngudi ding x4c dinh ID_I thong tin hodc thong tin nhan
dang dua vao nhom cua cac tin hiéu déng bd cta & phuc vy, va xac dinh tai
nguyén tin hidu kich hoat ctia 6 phuc vu dua vao thong tin ID_I hodc thong tin
nhan dang, trong do tai nguyén tin hiéu kich hoat ctia 6 phuc vu bao gbébm nhém
clia cac tai nguyén thoi gian-tin sb tin higu kich hoat dudng 1én va/hodc nhém

cua cac tir ma tin hiéu kich hoat duong lén.

S504. Thiét bi ngudi dung tao ra tin hiéu kich hoat duong lén dua vao
tai nguyén tin hiéu kich hoat ctia 6 phuc vu, va xac dinh xem tin hi¢u kich hoat
dudng 16n c6 thé duoc giri hay khong.

$505. Néu thiét bi ngudi ding phét hién hodc thu thong tin chi bao thir
nhat tr tram géc, trong dé thong tin chi bdo thur nhét duoc st dung dé 1énh thiét
bi nguoi dung gui tin hiéu kich hoat, thiét bi nguoi dung thuc hién budc S506.

S506. Thiét bi ngudi dung gui tin hiéu kich hoat dugc tao ra duong 1én
t61 tram goc.

S507. Tram géc thu it nhat mét tin hiéu kich hoat duong lén trén it
nhét mot vi tri tai nguyén thoi gian-tan s trong nhém tai nguyén thoi gian-tan
s6 tht nhét cta khung radio.

S508. Tram gbc x4c dinh, dwa vao vi tri tai nguyén thoi gian-tn s cia

{t nhat mot tin hiéu kich hoat dudng 1én, tai nguyén thoi gian-tan s thir nhat vi
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tri d& guri thong tin hé théng tht nhat, trong d6 vi tri bat dau clia tai nguyén thoi
gian-tan sb thir nhét vi tri trong mién thoi gian ¢6 dich vi thoi gian thir nhét lién
quan dén vi tri doan du khung ctia khung radio ma trong d6 thong tin hé théng
thtr nhat dugc b tri.

$509. Tram gdc gti thong tin hé théng thu nhét trén vi tri tai nguyén

thoi gian-tan sb cua thong tin hé théng thir nhat.

$510. Thiét bi ngudi ding x4c dinh nhém tai nguyén thoi gian-tan sb

thir hai dua vao tai nguyén thoi gian-tin sb ctia tin hiéu kich hoat duong 1én.

S511. Thiét bi ngudi dung thu thong tin hé thdng thtr nhat trong nhém

tai nguyén thoi gian-tan s6 thi hai.

$512. Thiét bi ngudi ding phat hién xem théng tin hé thdng thi nhat

duoc giri boi tram gbe co duoce thu hay khong.

S513. Néu thiét bi nguoi dung khéng phat hién hoic thu bét ky thong
tin hé thdng thir nhat nao, thiét bi ngudi dung thay d6i dinh dang ban dau cua tin

hiéu kich hoat duong 1én, hodc tdng cong suét truyén.

S514. Thiét bi nguoi dung gt lai tin hiéu kich hoat duong 1én dua vao
dinh dang ban dau duoc thay d6i hodc cbng sudt truyén dugc ting 1én, dé dam
bao ring tram gbc c6 thé thu tin hidu kich hoat dudng 1én va giri thong tin hé

théng.

Ngoai ra, trong budc S509, tram géc con dugce tao ciu hinh dé: thu tin
hiéu kich hoat dudng 1én thr hai trong khung radio, xac dinh, dya vao tin hiéu
kich hoat duong 1én thi hai, vi tri tai nguyén thoi gian-tan sb thir hai dé gui kénh
phat rong, va gui thong tin hé thdng trén vi tri tai nguyén thoi gian-tdn sb th
hai. Trong khoang thoi gian 4n dinh, vi tri tai nguyén thoi gian-tan s6 th hai c6
dich vi thoi gian th hai lién quan dén vi tri doan dau khung ctia khung radio, va
dich vi thoi gian thir hai khong bang dich vi thoi gian thir nhat.

Trong hé théng duoc dé xuét theo phuong 4n nay, tram gbe giri mot
cach dinh ky chi tin hiéu ddng bd trong ché do nghi, va khong chuyén phat
thong tin hé théng trude khi tin hiéu kich hoat duong 1én dugc phat hién bdi
tram gbc. Trong trudng hop nay, béi vi tin hiéu ddng bd chiém gitr s6 luong
tuong ddi nho cua cac tai nguyén cé kha ning thich tng, tAt ca cac tai nguyén
thoi gian—tén sb con lai cla khung con co thé duoc tao cAu hinh mot cach linh

hoat, dé thich ung mot cach linh hoat t6i dich vu duong 1én va dich vu duong
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xubng trong 6. Piéu nay tranh dugc van dé sau ddy: béi vi tram gbc giri dong
thoi tin hidu ddng bo va kénh phat rong ma mang thong tin hé thong, toan bo tai
nguyén thoi gian-tan s6 duoc chiém gift va con do linh hoat c4u hinh tai nguyén
trong hé théng LTE bi anh hudng.

Ngoai ra, tuong Gng véi phuong 4n néu trén cia hé théng, sang ché
con dé xuét tram gbc 600. Nhu dugc thé hién trén Fig.6, tram gdc bao gém bo
phan thu phéat 601 va by phan xir ly 602. B6 phan thu phat 601 duge tao cu
hinh d& thu it nhit mot tin hiéu kich hoat duong 1én thir nhat trong nhém tai
nguyén thoi gian-tdn s thir nhét trong khung radio thu nhét. B phén xt ly 602
dugc tao cAu hinh dé xac dinh, dua vao tai nguyén thoi gian-tn sb cua it nhat
mdt tin hiéu kich hoat dudng 1én thu nhét, tai nguyén thoi gian-tan sé dugc st
dung dé gui thong tin hé thdng tht nhét, trong d6 vi tri bt dau cta tai nguyén
thoi gian-tdn s6 ciia thong tin hé thdng tht nhét trong mién thdi gian ¢6 dich vi
thoi gian thir nhét lién quan dén vi tr{ doan dau khung ciia khung radio ma trong
d6 thong tin hé thdng thtr nhat duge bé tri. Bo phan thu phét 601 con duge tao
cAu hinh dé gui thong tin hé thdng thr nhét trén tai nguyén thoi gian-tan s6 cla
thong tin hé thong thir nhat.

Ngoai ra, bd phan thu phat 601 con dugc tao cAu hinh dé thu it nhat
mot tin hidu kich hoat dudng 1&n thir hai trong nhém tai nguyén thdi gian-tan s6
thr hai trong khung radio th® hai. B6 phan xtr ly 602 duoc tao cAu hinh dé xac
dinh, dua vao tai nguyén thoi gian-tdn s cta it nhat mot tin hiéu kich hoat
duong 1én thir hai, tai nguyén thoi gian-tan s6 duoc st dung dé gui thong tin hé
théng thir hai, trong d6 vi tr bét dau cua tai nguyén thoi gian-tan s6 cua thong
tin hé théng thtr hai trong mién thoi gian c6 dich vi thoi gian th hai lién quan
dén vi tr{ doan dau khung cta khung radio ma trong d6 thong tin hé thong thi
hai duogc bd tri, va dich vi thoi gian tha nhét 1a khac véi dich vi thoi gian tht
hai. B6 phén thu phat 601 con dugc tao cAu hinh dé gui thong tin hé théng tha
hai trén tai nguyén thoi gian-tan s6 cua thong tin hé théng thit hai.

Ngoai ra, bd phan thu phat 601 con duoc tao ciu hinh dé giri thong tin
chi b4o thtr nhét dugc st dung dé thu tin hiéu kich hoat dudng 1én, trong do
théng tin chi bo thtr nhét duoc b tri trong nhém tai nguyén thoi gian-tan s thir
nhét ctia khung radio.

B6 phén x1r ly 602 con dugc tao cAu hinh dé: xac dinh, dua vao tai

nguyén thoi gian-tin s6 cla it nhat mot tin hiéu kich hoat dudng 1én thu nhét,
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c4c séng mang con ma chiém giir cing ving tan s6; va xac dinh tai nguyén thoi
gian-tAn sd ciia thong tin hé théng tht nhit dya vao cic séng mang con ma
chiém gii cing ving tan sb.

Ngoai ra, phuong &n con dé xuét thiét bi ngudi dung 700. Nhu dugce
thé hién trén Fig.7, thiét bi ngudi dung 700 bao gdm bd phan thu phat 701 va bd
phan xt Iy 702.

B phan thu phat 701 duoc tao cAu hinh dé thu tin hiéu dong bd cta 6
phuc vu ho#c thdng tin chi bdo thir hai, trong d6 thong tin chi bao thtr hai duoc
st dung dé chi bao thong tin chudi tin hiéu kich hoat. Bd phan xtr ly 702 dugc
tao cAu hinh dé x4c dinh tai nguyén tin hiéu kich hoat ctia 6 phuc vu dua vao tin
hiéu dong bd va/hodc thong tin chi bio thir hai, trong d6 tai nguyén tin hiéu kich
hoat ctia 6 phuc vu bao gém tai nguyén thoi gian-tan sd cua it nhét mét tin hidu
kich hoat duong 1én va/hodc thong tin tan s cua it nhdt mét tin hiéu kich hoat
duodng 1én; va tao ra tin hiéu kich hoat duong lén dya vao tai nguyén tin hiéu
kich hoat ctia 6 phuc vu. Bo phén thu phat 701 con dugc tao cAu hinh dé gui tin
hiéu kich hoat duong 1én trén tai nguyén thoi gian-tan s6 cla tin higu kich hoat
duong 1én. BO phén xtr ly 702 con dugc tao cdu hinh dé xac dinh nhom tai
nguyén thoi gian-tan s6 thi hai trong khung radio dua vao tai nguyén thoi gian-
tin sb cua tin hiéu kich hoat duong 1én. B6 phén thu phat 701 con dugc tao ciu

hinh dé thu thong tin hé théng trong nhém tai nguyén thoi gian-tan sb thi hai.

Ngoai ra, b phan xtr ly 702 con dugc tao cAu hinh dé: x4c dinh, dua
vao tin hiéu déng b0, thong tin nhan dang cua 6 phuc vu hodc thdng tin nhén
dang tuong mg v6i 6 phuc vy, trong d6 thong tin nhan dang tuong Ung véi 0
phuc vu 12 thong tin nhin dang ma c6 cung chic nang nhu thong tin nhén dang
cta 6 phuc vu va co thé duogc st dung dé nhan dang 6 phuc vu; va xac dinh tai
nguyén tin hiéu kich hoat cta 6 phuc vu dua vao thong tin nhan dang cta 6 phuc

vu hodc thong tin nhén dang tuong ung v6i 6 phuc vu.

Ngoai ra, b phan xtr ly 702 con duogc tao c4u hinh dé: x4c dinh thong
tin chudi tin hiéu kich hoat dua vao tai nguyén tin hiéu kich hoat cta 6 phuc vu;
va tao ra tin hiéu kich hoat duong 1én dua vao thong tin chudi tin hiéu kich hoat.
Néu thong tin chi bao thir hai duge thu, bd phan xu 1y 702 thu théng tin chudi
tin hiéu kich hoat dua vao thong tin chi bao thi hai, va tao ra tin hiéu kich hoat

dudng 1én dua vao thong tin chudi tin hiéu kich hoat.
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B phan xtr Iy 702 con dugc tao cdu hinh dé: trude khi tin hiéu kich
hoat dudng 1én duogc gui, phat hién xem thong tin chi bdo thir nhat ¢6 dugc thu
hay khong; va néu thong tin chi bao thu nhét duoc thu, xac dinh, dua vao thong
tin chi béo thtr nhat, tai nguyén thoi gian-tin sd duoc sir dung dé gt tin hiéu
kich hoat dudng 1én, va gui tin hiéu kich hoat duong lén trén tai nguyén thoi

gian-tan so cua tin hiéu kich hoat duong lén.

Ngoai ra, b phan xt ly 702 con dugc tao cAu hinh dé: khi théng tin hé
théng khong duge thu trong nhém tai nguyén thoi gian-tdn sb thi hai, thay ddi
dinh dang cua tin hiéu kich hoat duong lén va/hodc lam tang cong sudt truyeén;
va gui lai tin hiéu kich hoat duong 1én dua vao dinh dang duoc thay ddi va/hoac

cdng suat truyén dugc tang 1én.

Nhém tai nguyén thoi gian-tan s6 th hai bao gdm it nhat mot tai
nguyén thong tin hé thdng cta 6 phuc vu, va tai nguyén thong tin hé théng bao
gbm tai nguyén mién thoi gian, tai nguyén mién tan s, va tai nguyén tir ma.
M0ot cach tuy chon, tai nguyén mién tan s cua thong tin hé thdng va tai nguyén
mién tan s cua tin hiéu kich hoat dudng 1én chiém gift cing séng mang con
mién tAn sb, tai nguyén mién thoi gian ctia thong tin hé théng 13 tai nguyén mién
thoi gian ndm trong khoang thoi gian 4n dinh sau khi thiét bi ngudi dung gui tin
hiéu kich hoat duong 1én, va tai nguyén tir ma cua thong tin hé théng bao gom

mai x40 tron cta thong tin hé théng.

Trong phuong an nay, tram gbc chuyén phat thong tin hé théng thir
nhét t6i thiét bi nguoi dung dua vao tai nguyén thoi gian-tan s6 dugc xac dinh
chi sau khi thu tin hiéu kich hoat duong 1én dugc gl bdi thiét bi ngudi dung.
Baéi vi tai nguyén thoi gian-tan s6 duoc st dung dé chuyén phat thong tin hé
théng thr nhét c6 dich vi thoi gian lién quan dén vi tri doan dau khung cua
khung radio, c6 thé dugc dam bao rang tram gdc khong gui dong thoi tin hiéu
ddng bd va kénh phat rong ma mang thong tin hé théng th& nhét, sao cho tram
gbc khong guri thong tin hé théng thi nhat ma khong phat hién tin hiéu kich hoat
duong 1én. Trong truong hop nay, bdi vi tai nguyén thoi gian-tan s duoc st
dung dung dé thu kénh mang duong xubng dugc st dung dé thu chi tin hiéu
ddng bod dugc gui theo chu ky, va tin hiéu ddng bd chiém gitr s6 luong tuong a6i
nhd cua cac tai nguyén, hau hét cac tai nguyén thoi gian-tan sb con lai c6 thé
duoc tao cAu hinh mot cach linh hoat, vi du, duoc st dung cho sy truyén dir liéu

dudng 1én, sao cho su chiém gilt cua cac tai nguyén thoi gian-tan so cua toan bo
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khung con dugc tranh, nho d6 nang cao do linh hoat c4u hinh tai nguyén trong
hé théng LTE.

Tuong g véi cac phuong an néu trén cua tram gbc 600 va thiét bi
ngudi ding 700, trong phan cimg cu thé, sang ché con dé xuét tram gbc va thiét
bi nguoi dung. Nhu duoc thé hién trén Fig.8 va Fig.9, tram gbc bao gém bd thu
phét 801, bd xtt Iy 802, kénh truyén truyén thong 803, va bd nhd 804, va bo thu
phat 801 bao gom it nhét mot giao dién truyén thong va/hodc giao dién I/O. Mot
cach tuong tng, thiét bi ngudi ding bao gém bd thu phat 901, bd xu Iy 902,
kénh truyén truyén thong 903, va bd nhé 904, va bd thu phat 901 bao gbm it
nhit mot giao dién truyén thong va/hoic giao dién I/O.

B0 thu phat 801 trong tram géc la ph?ln cung thiét bi duoc tao cAu hinh
dé thuc hién tit ca cc chirc ning cua bo phan thu 601 theo phuong an néu trén,
va b xir ly 802 la phe‘in cung thiét bi ma thuc hién tAt ca cac chtic nang cia bd
phan x1r Iy 602 theo phuong an néu trén. Mot cach tuong tng, bo thu phat 901
trong thiét bi nguoi ding 13 phan cling thiét bi dugc tao cau hinh dé thuc hién tAt
ca cac chirc niang ctiia bo phan thu 701 theo phuong an néu trén, va bo xu 1y 902
13 phan cting thiét bi ma thuc hién tit ca cac chiic ning cta bd phan xur ly 702

theo phuong an néu trén.

Trong phuong an cu thé, hé thdng giri thong tin hé théng ma bao gém
tram géc va it nhét mot thiét bi nguoi dung con duogc dé xuét. Ca tram géc va
thiét bi nguoi dung duge 4p dung cho céc thiét bi phan cting hodc cac bd phén
thiét bi trong cac phuong 4n néu trén. Trong hé théng nay, tram gbc chuyén phét
théng tin hé théng t6i thiét bi ngudi dung, va qua trinh chuyén phat cu thé bao
gbm céc bude sau day.

Thiét bi ngudi dung thu tin hiéu ddng bd ctia 6 phuc vu hodc thong tin
chi bao thtr hai, trong d6 thong tin chi bao thr hai duoc st dung dé chi bao
thong tin chudi tin hiéu kich hoat; x4c dinh tai nguyén tin hiéu kich hoat cta &
phuc vu dya vao tin hiéu déng bo hodc thong tin chi bao tht hai, trong dé tai
nguyén tin hiéu kich hoat ctiia 6 phuc vu bao gbém nhém cua céc tai nguyén thdoi
gian—tﬁn s6 tin hiéu kich hoat dudng 1én va/hodc nhém cua cac tir ma tin hiéu

kich hoat duong Ién.

Thiét bi ngudi dung con tao ra tin hiéu kich hoat duong 1én dua vao tai

nguyén tin hiéu kich hoat cta 6 phuc vy, va gui tin hiéu kich hoat duong Ién trén
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tai nguyén thoi gian-tin so cta tin hiéu kich hoat dudng lén.

Tram gdc thu it nhit mét tin hidu kich hoat dudng 1én tht nhét trong
nhém tai nguyén thoi gian-tAn sé thir nhét trong khung radio thir nhat; x4c dinh,
dua vao tai nguyén thoi gian-tan sd cua it nhé4t mot tin hiéu kich hoat duong Ién
tht nhét, tai nguyén thoi gian-tin s6 dugc str dung dé giri thong tin hé théng tha
nhit, trong d6 vi tri bit ddu cta tai nguyén thoi gian-tdn sd cta thong tin hé
théng thir nhét trong mién thdi gian c6 dich vi thoi gian thi nhét lién quan dén
vi tri doan dau khung ciia khung radio ma trong d6 théng tin hé théng thr nhét
duge bd trf; va gui thong tin hé thdng thi nhét trén tai nguyén thoi gian-tan sd
ctia thong tin hé thong thir nhét.

Thiét bi ngudi ding x4c dinh, dua vao tai nguyén thoi gian-tan s ctia
tin hiéu kich hoat duong 1én, nhom tai nguyén thoi gian-tan sd tha hai duge st
dung dé gui thong tin hé thng, va thu thong tin hé théng th& nhat trong nhém

tai nguyén thot gian-tan sb th hai ctia thong tin hé théng.

Trong cac phuong an dugc dé xuét trén dy, trong cac cAu truc phan
ctng cu thé cua tram gdc va thiét bi nguoi dung, bo xir 1y c6 thé 1a bo xir ly
trung tam (CPU) da ning, bd vi x ly, mach tich hop chuyén dung (application-
specific integrated circuit, ASIC), hodc mot hoac nhiéu mach tich hop dung dé

thuc hién chuong trinh diéu khién ctia cac giai phép cia sang ché.

Kénh truyén truyén théng cé thé bao gém kénh, dé truyén thong tin
gita cac thanh phan hofic céc thiét bi néu trén, d6 13, dugc st dung cho truyén
thong gitra thiét bi nguoi dung va tram gbc. Giao dién truyén thong 14 loai bat ky
cta thiét bi chéng han nhu bd thu phat, va dugc tao cAu hinh dé truyén thong voi
thiét bi khac hodc mang truyén thong, vi du, Ethernet, mang truy cép radio
(RAN), hozc mang vung cuc by khong ddy (wireless local area network,
WLAN).

B0 nhd ¢o thé 13 bd nhd chi doc (read-only memory, ROM) hoéc loai
khac cta thiét bi Ivu trit tinh ma co thé luu trix théng tin tinh va 1énh, bo nhé
truy cAp ngau nhién (random access memory, RAM) hoac loai khac ctlia thiét bi
lIuu trit dong ma cd thé luu trir thong tin va lénh; hodc c6 thé 1a bd nhé chi doc
lap trinh dugc xo0d duogc bang dién (electrically erasable programmable read-
only memory, EEPROM), bd nh& chi doc dang dia compact (compact disc read-
only memory, CD-ROM) hodc bd luu trlt dang dia compact khac, bd luu tri
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dang dia quang (bao gom dia compact, dia laze, dia quang, dia da nang s, dia
Blu-ray, va tuong ty), phuong tién luu trit dang dia hodc thiét bi luu trit dang dia
khac, hodc phuong tién khac bét ky ma c6 thé dugc str dung mang hodc luu trit
ma chuong trinh mong muén theo dang cAu trac 1énh hodc dir lidu va ma c6 thé
dugc truy cip béi may tinh, nhung khong chi giéi han & d6. B6 nhd ¢ thé ton
tai doc 1ap va duoc két ndi véi bd xir Iy bing cach str dung kénh truyén. Nhu
mot sy thay thé, bo nhé ¢6 thé duoc tich hop véi bd xtr 1y. Bo nhé dugc tao céu
hinh dé luu trit ma chuong trinh tmg dung duge st dung dé thuc hién cac giai
phép cua sang ché, va mi chuong trinh tmg dung dugc thuc hién dudi su diéu
khién cta bd xir ly. B6 xt ly dugc tao cAu hinh dé thuc hién ma chuong trinh

ung dung dugc luu trit trong bd nhé.

Phuong an cua sang ché con d& xudt phuong tién luu trit doc dugce
bang may tinh, dugc tao cAu hinh dé luu trit 1énh phan mém may tinh duge st
dung trong phuong phap gui thong tin hé théng duoc dé xuét theo phuong 4n
néu trén va phuong phap thu thong tin hé thdng, va 1énh phan mém mady tinh bao
gbm chuong trinh dugc thiét ké dé thuc hién cac phuong an cua phuong phap
néu trén. Thong tin hé théng ¢ thé duoc gt va dugc thu b;’tng cach thuc hién

chuong trinh dugc luu trir.

Mic di sang ché dugc mo ta cé dya trén cac phuong én, trong qud
trinh thuc hién sang ché ma yéu cAu bao ho, ngudi c6 hiéu biét trung binh trong
linh vuc k§ thuat cé thé hiéu va thuc hién su cai bién khéc cua céc phuong an
duoc boc 10 béng cach xem xét cac hinh v& kém theo, ndi dung dugc boc 19, va
yéu cAu bao hd kém theo. Trong yéu cAu bao hd, "bao gdm" (gém) khong loai
trir thanh phan khéc hodc buée khéc, va su thé hién & dang s it khong loai trir
truong hgp cua s6 nhiéu. Mot bd xtr Iy hodc bd phan khéac ¢ thé thuc hién mot
vai chtrc niang duogc liét ké trong yéu cu bao ho. Mot sb bién phép duoc néu
trong yéu cau bao hd kém theo khac nhau, nhung khong cé nghia la cac bién

phép nay khong duogc két hop dé tao ra hiéu qua tt hon.

Ngudi ¢ hidu biét trung binh trong linh vuc k¥ thuat s& hiéu ring cac
phuong an cua sang ché ¢6 thé duoc dé xuat lam phuong phép, thiét bi, hodc san
phim chuong trinh méy tinh. Do d6, sdng ché c6 thé st dung cac phuong 4n véi
chi dang phan cimg, cac phuong 4n véi chi dang phan mém, hodc cac phuong 4n
v6i dang két hop cuia phan mém va phan ctimg. Hon nita, sing ché ¢6 thé st dung

dang cua san phém chuong trinh may tinh ma duoc thuc hién trén mot hodc nhiéu
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phuong tién luu trit st dung duoc bang may tinh (bao gdm nhung nhung khong
giéi han & bd nhé dang 6 dia tir, CD-ROM, va bd nhé quang) ma bao gdbm ma
chuong trinh st dung duoc bing may tinh. Chuong trinh méy tinh dugc luu
trit/duge phan phdi trong phwong tién thich hop va dugc dé xuat 1am hodc dugc
str dung 1am mot phan cua phan cimg cling véi phan ctimg khac, hodc ¢ thé duoc
phan phéi theo cach khac, vi du, béng cach st dung Internet hodc hé théng vién

thong khong day hodc c6 day khac.

Sang ché dugc mo ta c6 dua trén céc luu dd va/hodc cac so dd khdi
cta phuong phép, thiét bi (dung cu), va san pham chuong trinh may tinh theo
céc phuong 4n cua sang ché. Puoc hidu ring cac 1énh chuong trinh may tinh cé
thé dugc st dung dé thuc hién mdi qua trinh va/hodc mdi khéi trong cac luu dd
va/hodc céc so dd khéi va dang két hop clia qué trinh va/hoic khéi trong céc luu
dd va/hodc céc so dd khdi. Céc 1énh chuong trinh may tinh nay cé thé dugc dé
xuat ddi véi may tinh da nang, may tinh dugc danh riéng, bo xt Iy duge nhing,
hoac bd xur ly cua thiét bi xu ly dr liéu lap trinh khéc bat ky dé tao ra may, sao
cho cac 1énh duoc thuc hién boi may tinh hoac bo xur ly cua thiét bi xu ly dit liéu
1ap trinh khac bat ky tao ra thiét bi ma thuc hién chtc nang cu thé trong mot
ho#ic nhidu xtr 1y trong cac luu d6 va/hoic trong mot hozc nhiéu khéi trong céc
so d6 khdi.

Maic du sang ché duoc md ta c6 dua trén cac dic tinh cu thé va céac
phuong an cua nd, hién nhién 13, c4c su cai bién va céc su két hop c6 thé duoc
tao ra ma khong chéch khoi ban chit va pham vi cua sang ché. Mot cach tuong
ung, ban mo ta va cac hinh v€ kém theo chi 1a phin mé ta vi du cua sang ché
duoc xac dinh boi yéu cu bao ho kém theo, va duoc xem xét 1a ddbi tuong bét
ky trong s6 hodc tit ca cac su cai bién, su thay ddi, su két hop hodc su tuong
dwong ma nim trong pham vi bao hd ciia séng ché. Hién nhién 13, ngudi ¢6 hiéu
biét trung binh trong linh vuc k¥ thuat cé thé tao ra cac cai bién va cac su thay
d6i khac d6i v6i sang ché ma khong chéch khoi ban chat va pham vi clia sang
ché. Sang ché c6 muc dich bao gém cac su cai bién dugce dé xuit ma ching nam
trong pham vi bao hd duoc xac dinh béi phan yéu cau bao ho sau day va cac ky

thuat tuong duong ctia ching.
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YEU CAU BAO HQ

1. Phuong phap gtri thong tin hé théng, phuong phap nay bao gdm céc budc:

thu (201, 507), boi tram gbc, tin hiéu kich hoat dudng 1én ;

x4c dinh (202, 508), dua vao tai nguyén thoi gian-tan s ca tin hiéu kich
hoat dudng 1én, nhom tai nguyén thoi gian-tan s6 d6i vé6i thong tin hé thong;

xéac dinh, dua trén nhém tai nguyén thoi gian-tan s, tai nguyén thoi gian-
tan sb dugc st dung dé gui thong tin hé thong; va

g (203, 509) thong tin hé thdng trén tai nguyén thoi gian-tan sd.
2. Phuong phép theo diém 1, trong d6 phuong phip nay con bao gom:

giri, boi tram gbc, théng tin chi bao thit hai, trong d6 thong tin chi bao thir

hai dugc sir dung dé chi bao thong tin chudi tin hiéu kich hoat, thong tin chudi
tin hiéu kich hoat dugc st dung dé x4c dinh tai nguyén tin hiéu kich hoat cta 6
phuc vu, trong d6 tai nguyén tin hiéu kich hoat ctia 6 phuc vu bao gom tai
nguyén thoi gian-tan s6 cua it nhat mot tin hiéu kich hoat duong 1én va/hodc
thong tin chudi cua it nhat mot tin hiéu kich hoat dudng Ién.
3. Phuong phép theo diém 1, trudc budc thu, bdi tram géc, tin hiéu kich hoat
dudng 1én , con bao gdm budc:

giri, boi tram gbc, théng tin chi bao thir nhét, trong d6 thong tin chi bio thi
nhat duoc st dung dé xac dinh tai nguyén thoi gian-tan sb cta tin hiéu kich hoat
duong lén.
4. Phuong phép theo diém 3, trong d6 thong tin chi béo thir nhét dugc st dung
dé chi bao loai khung con hién tai.
5. Phuong phép thu thong tin hé thdng, phuong phép nay bao gdm cac budc:

thu (401, 502), béi thiét bi ngudi dung, thong tin chi béo thit hai, trong d6
thong tin chi bao th hai dugc sir dung dé chi bao théng tin chudi tin hiéu kich
hoat;

xac dinh (402, 503) tai nguyén tin hiéu kich hoat cia 6 phuc vu dua vao
thong tin chi bao tha hai, trong d6 tai nguyén tin hiéu kich hoat cua 6 phuc vu
bao gdm tai nguyén thoi gian-tin s cua it nhét mét tin hiéu kich hoat dudng 1én
va/hoac thong tin tan sb cua it nhat mét tin hiéu kich hoat dudng 1én;

tao ra (403, 504) tin hiéu kich hoat duong Ién dua vao tai nguyén tin hi€u
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kich hoat cta 6 phuc vy;

giri (403, 506) tin hiéu kich hoat dudng 1én trén tai nguyén thoi gian-tan sb
cua tin hiéu kich hoat duong 1én;

xé4c dinh (404, 510), dua vao tai nguyén thoi gian-tan sé cua tin hiéu kich
hoat duong 1én, nhém tai nguyén thoi gian-tan sé duogc sit dung dé thu thong tin
hé théng; va

thu thong tin hé théng trong nhém tai nguyén thoi gian-tan sb .
6. Phuong phap theo diém 5, trong d6 budc tao ra (403, 504) tin hiéu kich hoat
duong 1én dua vao tai nguyén tin hiéu kich hoat ctia 6 phuc vu bao gdm cic
budc:

xac dinh thong tin chudi tin hiéu kich hoat dua vao tai nguyén tin hiéu kich
hoat cia 6 phuc vu; va

tao ra tin hi€u kich hoat dudng 1€n dua vao théng tin chudi tin hiéu kich
hoat dugc xac dinh.

7. Phuong phéap theo diém 5 hodc 6, trong dé budc gui (403, 506) tin hiéu kich
hoat dudng 18n trén tai nguyén thoi gian-tAn sé cta tin hiéu kich hoat duong 1én
bao gdm cac bude:

trude khi gui tin hiéu kich hoat dudong 1€n, phat hién xem thong tin chi bao
tht nhét c6 dugce thu hay khéng; va

néu thong tin chi bao thir nhéat duogc thu, x4c dinh, dua vao thong tin chi bao
thir nhit, tai nguyén thoi gian-tdn sé duoc st dung dé gui tin hiéu kich hoat
dudng 1én, va g tin hiéu kich hoat dudng 1én trén tai nguyén thoi gian-tan sb.
8. Phuong phap theo diém 7, trong dé théng tin chi bao tht nhat duoc st dung
dé chi bao loai khung con hién tai.
9. Phuong phép theo diém bt ky trong sb cac diém tir 5 dén 7, trong d6 budc
thu (405, 511) thong tin hé thong trong nhém tai nguyén thoi gian-tan sb bao
gdm cac budce:

xé4c dinh xem thong tin hé théng c¢é dugc thu trong nhém tai nguyén thoi
gian-tan s6 thi hai hay khong; va

néu thiét bi nguodi ding khéng thu thong tin hé théng trong nhém tai
nguyén thoi gian-tan sb thi hai, thay ddi dinh dang cta tin hiéu kich hoat duong
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1én va/hodc ting cbng sut truyén, va gui lai tin hiéu kich hoat dudng 1én dua

vao dinh dang duoc thay d6i va/hodc cong suét truyén duoc ting lén.

10. Phuong phéap theo diém bat ky trong sb céc diém tir 5 dén 8, trong d6 nhém
tai nguyén thoi gian-tan sb bao gom it nhit mot tai nguyén thong tin hé théng
cta 6 phuc vu, va it nhit mot tai nguyén thong tin hé théng bao gbém tai nguyén
mién thoi gian, tai nguyén mién tan 6, va tai nguyén tlir mA.
11. Phuong phép theo diém 10, trong d6

tai nguyén mién thoi gian ctia thong tin hé théng 1 tai nguyén mién thoi
gian ndm trong khoang thoi gian 4n dinh sau khi thiét bi ngudi dung giri tin hiéu

kich hoat dudng lén.

12. Thiét bi gui thong tin hé théng c6 ciu tric dé thuc hién phuong phép theo -

diém bat k¥ trong s6 cac diém 1 dén 4.

13. Thiét bi thu théng tin hé théng c6 cau tric dé thuc hién phuong phap theo

diém bat ky trong s cac diém 5 dén 11.

14. Thiét bi giri thong tin hé théng bao gdm bo xir ly va phuong tién luu trlt ma
luu trit cac 1énh dé thuc thi bai bd xir Iy sao cho, khi 1énh dugc thye thi, bd xt Iy
¢6 cAu trac dé thuc hién phuong phap theo diém bét ky trong s cac diém 1 dén
4.

15. Thiét bi thu thong tin hé thdng bao gém bo xir Iy va phuong tién luu trit ma
* Juu trir cac 1énh dé thuc thi bodi bd xi 1y sao cho, khi 1énh dugc thuc thi, bd xu ly
c6 cAu tric dé thuc hién phuong phap theo didm bét ky trong sb céc diém 5 dén
11.

16. Phuong tién luu trit doc dugce bing may tinh bao gébm cac 1énh ma, khi duoc
thuc hién béi may tinh, khién may tinh thuc hién cac budc cua phuong phap
theo diém bét k¥ trong s6 cac diém tir 1 dén 4.

17. Phuong tién luu trit doc dugce bing may tinh bao gém cac 1énh ma, khi duoc
thuc hién béi may tinh, khién may tinh thuc hién cac budc cua phuong phép

theo diém bat ky trong s6 cac diém tir 5 dén 11.
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