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(57) Sang ché d& xuét phwong phap tao cdu hinh hudéng truyén, thiét bi truyén thong, va
hé théng truyén thong, va lién quan dén linh vuc cong nghé truyén thoéng, sao cho cic
huéng truyén dudng 1én va/hoic dudng xudng cb thé duge tao cau hinh mot cach linh
hoat. Giéi phap cu thé nhu sau: thit bi thir nhit guri théng tin chi bao thir nhat dén thiét
bi tht hai, trong d6 théng tin chi béo thir nhat duge st dung dé chi bao céu hinh cia
cac hudng truyén dudng 1én va/hodc dudng xudng, cdu hinh duge sit dung dé mo ta
c4c loai, s luong, va su phan b cia cac thanh phéan tai nguyén dugc bao gdm trong
mot chu ky, thanh phan tai nguyén 13 tai nguyén nhan dugc thong qua su phén chia
dua vao do chi tiét tai nguyén, do chi tiét tai nguyén bao gdm do chi tiét mién thoi gian,
do chi tiét mién thoi gian bao gdm don vi tai nguyén nhé hon mét ky hiéu don kénh
chia tan s truc giao (Orthogonal Frequency Division Multiplexing, OFDM), ky hiéu
OFDM, khe nho, khe, khung con nhé, khung con, khung radio, hodc siéu khung, va
c4c loai thanh phan tai nguyén bao gdm thanh phan tai nguyén duong 1én, thanh phan
tai nguyén dudng xudng, va thanh phin tai nguyén chuyén d6i gitra thanh phén tai
nguyén dudng xubng va thanh phan tai nguyén duong l1én; va thiét bi thi nhét thue
hién viéc truyén théng tin dua vao cdu hinh, dugc chi bdo béi thong tin chi bao thi
nhét, ctia cac huéng truyén dudng lén va‘hoic duong xubng. Cac phuong 4n ciia séang

ché duoc sir dung dé tao cau hinh huéng truyén.
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Linh vue k§ thuit dwge dé cap

Céac phuong 4n cia sang ché dé cap dén linh vuc cong nghé truyén thong, va cu
thé 1a dén phuong phép tao cdu hinh huéng truyén, thiét bi truyén thong, va hé théng

truyén thong.
Tinh trang k§ thuit ciia sing ché

Song cong phan chia theo thoi gian (Time Division Duplexing, TDD) la cong nghé
truyén thong da hop phan chia theo thoi gian dugc st dung trong hé théng truyén
thong di dong. Bay ché do tao cau hinh duoc thé hién trén Fig.1 dugc dinh rd trong Dy
4n d6i tac thé hé thu ba (3rd Generation Partnership Project, 3GPP) TS36.211. Mdi
ché do tao cdu hinh duoc st dung dé chi bao hudéng truyén ciia mdi trong s6 muoi
khung con dugc bao gém trong mot chu ky 1a huéng dudng 1én hay huéng duong

xubng va khung con c6 phai 1a khung dic biét hay khong.

Trong mang truyén thong di dong hién thoi, tram gbc phuc vu 6 lra chon mot kiéu
tr bay ché do tao cdu hinh dua vao cac yéu tb chéng han nhu yéu cau dich vu dugce thu
thap trong mot thoi gian dai, va thong béo cho thiét bi dau cudi hodc tram gdc khac vé
ché d6 tao cAu hinh duoc lua chon theo cach thire tao céu hinh ban tinh hodc tinh, sao
cho thiét bi dAu cubi c6 thé truyén thong tin dén tram gbc dua vao cac huéng truyén
duong 1én va/hodc dudong xudng dugc dinh rd trong ché d6 tao chu hinh, va tram gbc
khac c6 thé thuc hién viéc xtr Iy can nhiéu, diéu khién 1ap lich hodc thao tac tao ciu

hinh khéc dua vao ché do tao ciu hinh.

Khi cac cong nghé truyén thong di dong phat trién, ban kinh 6 ngay cang nho, sb
luong cua cac thiét bi dau cudi dugc két ndi v6i mdi tram géc ngay cang nhd, va dich
vu 6 ngay cang bién dong. Do dé, huéng truyén tai nguyén can phai dugc tao c4u hinh
mdt cach linh hoat hon déi v6i viéc truyén thong tin, dé thich tmg v6i nhiéu hon cac
thay di dich vu dong. Tuy nhién, theo k§ thuat da biét, huéng truyén tai nguyén
thuong dugc tao cAu hinh chi béng cach lya chon mot kiéu tir mot vai ché d6 tao ciu

hinh néu trén. Do d6, yéu cau dich vu thay d6i dong khong thé duogc dap tmg.
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Ban chét k§ thuit ciia sing ché

Céac phuong an cua sang ché dé xuit phuong phap tao cAu hinh huéng truyén, thiét
bi, va hé théng, dé tao cAu hinh mot céch linh hoat cac hwéng truyén duong Ién

va/hodc dudong xudng.

Pé dat duge cac muc dich néu trén, cac giai phap k¥ thuét sau day dugc st dung

theo cac phuong an clia sang ché:

Theo khia canh thtr nhit, phuong 4n cia sang ché d& xuit phwong phép tao chu
hinh hudéng truyén. Phuong phép bao gdm céc budc: giri, boi thiét bi thu nhét, thong
tin chi béo tht nhét dén thiét bi thi hai, trong d6 thong tin chi bao thir nhat dugc sir
dung dé chi bao céu hinh ctia cac huéng truyén duong 1én va/hodc dudng xudng, ciu
hinh dugce st dung dé mé ta cac loai, sb lwrong, va su phén b cia cac thanh phén tai
nguyén dugc bao gbm trong mdt chu ky, thanh phan tai nguyén 12 tai nguyén nhén
dwoc thong qua su phan chia dya vao do chi tiét tai nguyén, do chi tiét tai nguyén bao
¢dm do chi tiét midn thoi gian, do chi tiét mién thdi gian bao gom don vi tai nguyén
nho hon mot ky hiéu doén kénh chia tAn sb truc giao (Orthogonal Frequency Division
Multiplexing, OFDM), ky hiéu OFDM, khe nho, khe, khung con nhd, khung con,
khung radio, hodc siéu khung, céac loai thanh phan tai nguyén bao gbm thanh phan tai
nguyén duong 1én, thanh phan tai nguyén dudng xubng, va thanh phan tai nguyén
chuyén d6i gitta thanh phan tai nguyén duong xubng va thanh phén tai nguyén duong
1én, hudng truyén ctia thanh phan tai nguyén dudng 1én 13 huéng duong 1€n, va hudng
truyén ciia thanh phén tai nguyén dudng xudng 1a huéng duong xudng; va thuc hién,
b&i thiét b thir nhat, viée truyén thong tin dua vao cu hinh, dugc chi bao béi thong tin

chi b4o thir nhit, cia cac hudng truyén duong 1én va/hodc dudng xudng.

Theo céach nay, su phan chia cia cac thanh phan tai nguyén co thé khong bi gi6i
han & dang cta khung con nhu theo k¥ thuat da biét, va don vi tai nguyén nhé hon
hoac 16n hon cé thé nhan dugc thong qua su phan chia, sao cho viéc phan chia tai
nguyén linh hoat hon. Khi cac huong truyén duodng lén va/hodc dudng xubng dugc tao
c4u hinh dua vao cac thanh phén tai nguyén dudi cac dang khac nhau va khac nhau vé
kich thuéc, hudng truyén cua tai nguyén ¢ thé dugc tao cAu hinh mot cach linh hoat

hon. Ngoai ra, sb lugng cia céc thanh phan tai nguyén dugc bao gdm trong mdt chu
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ky 12 khong bi gi6i han, va ¢6 thé bao gdm nhieu loai thanh phin tai nguyén hon.
Trong trudng hop nay, cac loai khic nhau va cac sb luong khac nhau cua cac thanh
phan tai nguyén ¢6 thé twong tmg v6i nhiéu cach thirc phan bd hon. Néi cach khac, ¢6
nhidu hon céc cdu tric hodc ché dd tao cau hinh. Theo cach nay, hudéng truyén duong
1én hoac duong xuéng cua thanh phﬁn tai nguyén dugc tao cAu hinh mét cach linh hoat

hon.

Dua vao khia canh thir nhét, theo céch thuc hién c6 thé, thiét bj thir nhat giri chu
ky dén thiét bi tht hai nho st dung it nhit mot trong sd truyén bao hiéu 16p cao, truyén
b4o hiéu 16p diéu khién truy cap phuong tién (Media Access Control, MAC), hodc
truyén béo hiéu 16p vt 1y. Theo cach nay, thiét bi thir nhét ¢6 thé thng béo cho thiét
bi thir hai vé gia tri chu ky dugc tao cAu hinh theo cach thirc tao cu hinh ddng hoic
ban tinh.

Dua vao khia canh thir nhat va cach thuc hién c6 thé néu trén, theo cach thuc hién
c6 thé, budc giri, boi thiét b thir nhat, chu ky dén thiét bi thtr hai nho st dung truyén
béo hiéu 16p cao bao gdm: giti, béi thiét bi thir nhét, chu k¥ dén thiét bi thir hai nho s
dung thong tin hé théng. Theo cach nay, thiét bi thir nhat c6 thé thong bao cho thiét bi
thtt hai vé& chu ky nho sir dung thong tin hé théng quan trong.

Dua vao khia canh thur nhét va cac cach thuc hién c6 thé néu trén, theo cach thuc
hién c6 thé khdc, khi do chi tiét mién thoi gian 1a khung con, thanh phan tai nguyén
duong 1én bao gbém it nhét mot trong sé khung con dudng 1én thi nhét va khung con
duong 1én tht hai, va thanh phan tai nguyén duong xudng bao gdm it nhét mot trong
s khung con duong xubng thir nhéit va khung con dudng xubng thir hai. Khung con
duong 1én thir nhét 12 khung con duong Ién thong thuong, khung con duong xubng thir
nhét 13 khung con dudng xubng thong thuong, khung con duong lén thr hai bao gdm
truyén trén kénh diéu khién dudng xudng, kénh dir liéu dudng 1én, va kénh didu khién
duong 1én, va khung con duong xubng thtt hai bao gdm truyén trén kénh diéu khién
dudng xubng, kénh dit liéu duong xudng, va kénh diéu khién duong lén.

Theo ééch nay, so véi k¥ thuat da biét, theo ché do tao cu hinh theo phuong 4n
nay cua sang ché, cac thanh phan tai nguyén trong chu ky c6 thé c6 nhiéu dang. Khi

céc thanh phan tai nguyén trong chu ky 1a céc khung con, cac khung con & day co thé
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con bao gdm khung con dudng 1én doc 14p va khung con duong xubng doc lap, ngoai
khung con duong xubng thong thuong, khung con duong lén thong thuong, va cac
khung dac biét. Cac khung nay cé thé twong tmg véi cac tinh hudng phéan bd khac
nhau hodc cac cdu tric khac nhau trong cac c4u hinh khac nhau. Theo cach nay, ¢6 thé
thu duoc nhiéu ché d6 tao cAu hinh hon theo phuong 4n nay cuia sang ché, dé tao ciu

hinh mot cach linh hoat hon huéng truyén clia tai nguyén.

Dua vao khia canh thir nhit va cac cach thuc hién c6 thé néu trén, theo cach thuc
hién c6 thé khéc, khi do chi tiét mién thoi gian 12 khe, thanh phan tai nguyén dudng
1én bao gdm it nhit mt trong s6 khe duodng 1én thir nhét va khe duong 1én thit hai, va
thanh phén tai nguyén dudong xubng bao gbm it nhat mot trong sd khe duong xubng
thir nhat va khe dudng xuéng thir hai. Khe duong 1én thi nhat 1a khe dudng 1én thong
thuong, khe duong xubng thir nhat 12 khe dudong xudng thong thuong, khe duong 1én
thir hai bao gdbm truyén trén kénh didu khién duong xudng, kénh dit liéu duong lén, va
kénh diéu khién duong lén, va khe duong xudng thtt hai bao gbm truyén trén kénh

didu khién duong xubng, kénh dit liéu dudng xudng, va kénh di€u khién duong lén.

Theo céach nay, so véi ky thuat da biét, theo ché @6 tao cAu hinh theo phuong an
nay cua sang ché, cac thanh phan tai nguyén trong chu ky co thé ¢6 nhiéu dang. Khi
cac thanh phan tai nguyén trong chu ky 1a céc khe, cac khe ¢ day co thé con bao gbm
khe duong 1én doc 1ap va khe duong xudng doc 1ap, ngoai khe dudng xubng thong
thuong, khe duong 1én thong thuong, va cac khe dac biét. Cac khe nay c6 thé twong
ung véi cac tinh hubng phan b6 khac nhau hogc cac cdu tric khac nhau trong cac ciu
hinh khac nhau. Theo céach nay, co thé thu duoc nhiéu ché d6 tao cAu hinh hon theo
phuong 4n nay cua sang ché, dé tao ciu hinh mot cach linh hoat hon huéng truyén cia
tai nguyeén.

Dua vao khia canh thir nhét va cac cach thuc hién c6 thé néu trén, theo cach thuc
hién c6 thé khac, do chi tiét tai nguyén con bao gbm do chi tiét mién tin sb, va do chi
tiét mién tin sé bao gom khéi tai nguyén vat 1y (Physical Resource Block, PRB), thanh
phan kénh diéu khién (Control Channel Element, CCE), dai con, hodc dai tan. Theo
cach nay, cac thanh phan tai nguyén c6 thé dugc phan chia linh hoat hon va nhé hon

theo hai huéng, cu the 13, d6 chi tiét mién thoi gian va do chi tiét mién tan so, sao cho
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huéng truyén duong 1én hodc duong xubng duoc tao cAu hinh mdt cach linh hoat hon

dwra vao thanh phan tai nguyén.

Dua vao khia canh thir nhét va cac cach thuc hién cé thé néu trén, theo cach thuc
hién co6 thé khac, viéc cAu hinh dugc st dung dé mo ta cac loai, sb luong, va su phan
bd cia cac thanh phén tai nguyén dugc bao gbm trong mot chu ky bao gbm: c4u hinh
duge stt dung dé mo ta cac loai, sb luong, va su phan b6 ctia cc thanh phan tai nguyén
duge bao gdm trong chu ky hién thoi hodc trong chu ky thir k sau chu ky hién thoi,

trong d6 k 14 s6 nguyén duong.

Theo cach nay, khi dich vu lién quan thay dbi, thiét bi thir nhét c6 thé chi bao, theo
thoi gian thuc, cac hudng truyén duodng 1én va/hodc dudng xubng cia cac thanh phén
t3i nguyén trong chu k¥ hién thosi hogc chu ky sau chu ky hién thoi dén thiét bi thit hai,
sao cho viéc truyén thong tin c6 thé duoc thuc hién trong chu ky hién thoi hodc trong
chu ky sau chu ky hién thoi dya vao huong truyén duong lén hodc duong xubng dugc

tao cAu hinh méi, nhdr d6 dap tmg kip thoi yéu cdu dich vu thay doi dong.

Dua vao khia canh thir nhét va cac cach thuc hién cé thé néu trén, theo cach thuc
hién c6 thé khéc, thong tin chi bao thu nhit duoc st dung dé chi bao truc tiép cac
huéng truyén dudng 1én va/hoac dudng xubng cia cac thanh phan tai nguyén trong
mot chu ky. Theo céach nay, cac hudng truyén dudng 1én va/hodc duong xubng c6 thé

duoc tao cAu hinh mot cach truc tiép hon.

Dua vao khia canh thr nhét va cac cach thuc hién c6 thé néu trén, theo cach thuc
hién co thé khac, thong tin chi bao thir nhét bao gém thong tin nhin dang, va thong tin
nhéan dang dugc su dung dé chi bao cu hinh ctia cac hudng truyén duong 1én va/hoac
duong xudng. Trude budce gii, béi thiét bi th nhét, thong tin chi bao thi nhét dén
thiét b thir hai, phuong phap con bao gdm budc: giri, béi thiét bi thtr nhat, thong tin
cAu hinh ban dau dén thiét bi thw hai, hodc tao cdu hinh thong tin cAu hinh ban dau
truéc nho st dung trung tAm khai thac, quan ly va bao dudng (Operation,
Administration, vd Maintenance, OAM), trong d6 thong tin cAu hinh ban diu bao gdm
su twong Ung gilta thong tin nhan dang va céu hinh cta céc huéng truyén duong lén

va/hoac dudong xudng.
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Theo céch nay, thiét bi thir nhét c6 thé tao cAu hinh thong tin cAu hinh ban dau
trwée va thong bao cho thiét bi thit hai vé thong tin cdu hinh ban dau nay, sao cho chi
thong tin chi bao thir nhat ma lwong thong tin clia né 1a twong d6i nho can phai duoc
glri trong thoi gian tao chu hinh cta céc huéng truyén duong lén va/hodc duong

xuong.

Dua vao khia canh thu nhét va cac cach thuc hién cé thé néu trén, theo cach thuc
hién 6 thé khéc, budc giri, boi thiét bi thir nhét, thong tin chi bdo thtr nhat dén thiét bi
thit hai bao gdm: giti, béi thiét bi thir nhat, thong tin chi béo thtr nhat dén thiét bi thir
hai nho st dung it nhit mot trong s6 truyén bao hiéu 16p cao, truyén bao hiéu 16p truy

cap phuong tién MAC, hoac truyén bao hiéu 16p vat ly.

Theo céch nay, thong tin chi bao thi nhét c6 thé dugc giri dén thiét bi thir hai theo
cach thic tao cdu hinh ban tinh nhd str dung truyén bao hiéu 16p cao, hodc thong tin
chi bao thr nhét c6 thé dugc ghri dén thiét bi th hai theo cach thirc tao cAu hinh dong

nho st dung hoac truyén bao hiéu 16p MAC hodc truyén bao higu 16p vt ly.

Dua vao khia canh thr nhét va cac cach thuc hién c6 thé néu trén, theo cach thuc
hién c6 thé khéc, thiét bj thir nhét duge tao cau hinh v6i thong s6 thu nhat. Khi thong
s6 thir nhét 13 gid tri duoc thiét dat trude thi nhat, bude g, boi thiét bi thir nhét,
thong tin chi bao thit nhét dén thiét bi thit hai bao gom: gii, boi thiét bi thur nhat, thong
tin chi bao thtt nhat dén thiét bi thi hai nho st dung truyén béo hiéu 16p cao. Khi
thong sé thir nhat 1a gia tri duge thiét dat trudce thir hai, viée gii, boi thiét bi thir nhat,
thong tin chi bao thir nhét dén thiét bi thir hai bao gdm: giri, boi thiét bi thir nhét, thong
tin chi bao thir nhat dén thiét bi tht hai nhé sir dung it nhat mot trong s truyén bao

hiéu 16p MAC hodc truyén béo hiéu 16p vat ly.

Theo céach nay, thong qua viéc chuyén d6i thong sb thir nhét gira gia tri duge thiét
dit trede thit nhét va gia tri duge thiét dat trude thir hai, thiét bi thi nhét c6 thé chuyén
ddi cach thuc tao cdu hinh cac hudng truyén duong lén va/hoac duong xubng giita
cach thirc tao chu hinh ban tinh va céch thtc tao cAu hinh dong hodc kich hoat/hiiy
kich hoat cach thirc tao cu hinh dong. Khi dich vu trong 0 bién dong twong dbi 1om,
thiét bi thtt nhat ¢6 thé kich hoat céch thirc tao céu hinh dong, dé dap umg dich vu dong
theo thoi gian thue. Khi dich vu trong 6 bién dong twong doi nho, thiét bi thir nhat c6
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thé tao cu hinh cic huéng truyén duomg 1én va/hoac dudng xubng theo cach thirc tao
cu hinh ban tinh, va hity kich hoat céch thirc tao cAu hinh dong, dé lam gidm chi phi
phat hién kénh diéu khién boi thiét b thit hai, va lam giam cong suét tiéu thu cia thiét
bi. Ngoai ra, khi cach thirc tao cdu hinh dong dugc st dung, do tré xir Iy c6 thé dugc
lam giam nh¢ st dung truyén bao hiéu 16p vat 1y hoac truyén bao hiéu 16p MAC, ma
khong cin du bdo dic diém dich vu, sao cho thiét bi thir nhat co thé diéu chinh mot
cach hitu hiéu huong truyén dudng 1én hodc dudng xubng cua thanh phan tai nguyén,

& thich tmg v6i dic diém dich vu.

Dura vio khia canh thir nhét va cac cach thye hién c6 thé néu trén, thiét bi thir nhét
giti thong s6 thir nhat dén thiét b thit hai nh stt dung it nhat mot trong s6 truyén bao
hiéu 16p cao, truyén bao hiéu 16p MAC, hoac truyén bao hiéu 16p vat ly. Theo cach nay,
thiét bi thir nhat 6 thé giri thong sb thir nhat dén thiét bi thir hai theo cach thirc tao chu
hinh ban tinh hoac cach thurc tao cAu hinh dong.

Dua vao khia canh thtr nhat va céc cach thuc hién c6 thé néu trén, bude gii, boi
thibt bi thir nhat, thong s6 thir nhét dén thiét bi thi hai nhd st dung truyén béo higu 16p
cao bao gdm: gii, boi thiét bi thtt nhét, thong s thir nht dén thiét bi thir hai nho sir
dung thong tin hé théng. Theo céch nay, thiét bj thi nhit ¢6 the thong bao cho thiét bi
thir hai vé thong s6 thtr nhat nho sir dung thong tin hé théng.

Dua vao khia canh thir nhét va cac cach thuc hién c6 thé néu trén, theo cach thuc
hién c6 thé khac, théng tin chi bdo thir nhit mang thong s6 tht hai, théng sb thir hai
duoc st dung dé chi bao khoang thoi gian, va khoang thoi gian bao gdm N chu ky,
trong d6 N 1a s6 nguyén dwong. C4u hinh dugc str dung dé md ta cac loai, s6 luong, va
su phén bd ctia cac thanh phén tai nguyén dugc bao gdm trong mot chu ky bao gbm:
cAu hinh duoc st dung dé mo ta cac loai, sb luong, va su phan bd ctia cac thanh phén
tai nguyén dugc bao gbm trong mdi trong s6 N chu ky duge bao gbm trong khoang

thoi gian duoc chi bdo boi thong so thir hai.

Theo cach nay, thong tin chi bdo thir nhat c¢6 the chi bao cau hinh cta céc hudéng
truyén duong 1én va/hodc dudng xudng ¢ mdi trong so cac chu ky duogc bao gdm trong
mot cira sb thoi gian, va cdc cau hinh cla cac hudng truyén duong 1én va/hodc duong

xubng trong cac chu ky la gidng nhau.



53395 .

Dua vao khia canh thtr nhat va céc cach thyuc hién c6 thé néu trén, theo cach thuc
hién c6 thé khéc, thong tin chi béo thir nhat mang thong sb thir ba, théng sb thu ba
duoc str dung dé chi bao diém thoi gian, va cdu hinh duge sir dung dé mo ta cac loai,
sb luong, va su phan bb cua cac thanh phan tai nguyén dugc bao gbm trong mot chu
ky bao gom: c4u hinh duogc st dung dé mo ta céc loai, sb luong, va su phan bd cna cac
thanh phan tai nguyén dugc bao gbm trong mdi chu k¥ trong mién thoi gian sau diém

thoi gian duge chi bao boi thong so thi ba.

Theo céach nay, thong tin chi bao thu nhét c¢6 thé chi bao cdu hinh cta cac hudng
truyén duong 1én va/hodc duong xubng trong mdi chu ky sau diém thoi gian bt dau,
va cac cAu hinh cia cac hudng truyén duong 1én va/hodc duong xudng trong céac chu

ky 1a gidng nhau.

Dua vao khia canh thir nhét va cac cach thuc hién ¢ thé néu trén, theo cach thuc
hién c6 thé khéc, thong tin chi bao thir nhét mang thong s6 thir hai va thong so thi ba,
thong s6 thir hai dugc sir dung dé chi bao khoang thoi gian, thong sb thu ba duoc su
dung dé chi bao diém thoi gian, va cu hinh dugc st dung dé mo ta cac loai, sb luong,
va su phan b clia cac thanh phan tai nguyén dugc bao gbm trong mot chu ky bao gbm:
c4u hinh duge sit dung dé md ta cac loai, sb lugng, va su phan bb cua cac thanh phan
tai nguyén dugc bao gdm trong mdi chu ky trong khoang thoi gian ma n6 duoc chi bao

béi thong sb thu hai va bat dau tir diém thoi gian duoc chi bdo bdi thong s6 thir ba.

Theo cach nay, théng tin chi bao thi nhat c6 the chi bao cau hinh cua cac hudéng
truyén duong 1én va/hodc dudong xudng mdi trong so cac chu ky dugc bao gdm trong
mdt cira sd thoi gian bat dau tir diem thoi gian, va cac cau hinh cua cac hudéng truyén

duong 1én va/hodc duong xubng trong cac chu ky 1a gidng nhau.

Dua vao khia canh thir nhéit va cac cach thuc hién co6 thé néu trén, theo céach thuc
hién c6 thé khac, thiét bi thir nhét con dugc tao cAu hinh véi thong so thir hai, va thong
sé thir hai duoc st dung dé chi bao khoang thoi gian. Phuong phép con bao gbdm budc:
giti, boi thiét bi thir nhat, thong tin chi béo thit hai dén thiét bi thtt hai nho sir dung it
nhat mot trong 6 truyén bao hiéu 16p cao, truyén bao hiéu 16p MAC, hoic truyén bao
hiéu 16p vt ly. Thong tin chi bao thir hai mang thong s6 thir hai, va thong tin chi bao

thit hai dugc st dung dé chi béo rang cdu hinh cta cdc huéng truyén dudng 1én
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va/hodc dudng xubng trong mdi chu ky trong khoang thoi gian dugc chi bdo boi thong

s6 thi hai 1 cAu hinh dugc chi bao béi thong tin chi bao thir nhét.

Theo cach nay, thong tin chi bao thi hai c¢6 the chi bao cau hinh cua cac hudng
truyén duong 1én va/hodc dudng xudng trong mdi trong so cac chu ky dugc bao gom
trong mot ctra sO thoi gian, va cau hinh cla cac hudng truyén duong lén va/hodc

duong xubng trong mdi chu ky 1a c4u hinh duogc chi b4o boi thong tin chi bao thir nhét.

Dua vao khia canh th nhét va cac cach thuc hién ¢ thé néu trén, theo cach thuc
hién c6 thé khac, thiét b thir nhét con dugc tao cAu hinh véi thong sb thu ba, va thong
sé thtt ba duogc st dung dé chi bo diém thoi gian. Phuong phéap con bao gbm budc:
giri, boi thiét bi thir nhat, thong tin chi bao thir ba dén thiét bi thtr hai nho sir dung it
nhat mot trong s6 truyén bao hiéu 16p cao, truyén bdo hiéu 16p MAC, hodc truyén bao
hiéu 16p vt 1y, trong d6 thong tin chi bdo thir hai mang thong s thi ba, va thong tin
chi bao thi ba dugc sir dung dé chi béo ring cAu hinh cua cac huéng truyén duong lén
va/hodc duong xubng trong mdi chu ky trong mién thoi gian sau diém thoi gian duge

chi bao béi thong sé thir ba 12 cau hinh duge chi bao boi thong tin chi bao thi nhét.

Theo céch nay, thong tin chi bao thir ba c6 thé chi bdo cau hinh clia cdc hudng
truyén duong l1én va/hodc dudong xubng trong mdi chu ky sau diém thoi gian, va chu
hinh cta cac hudéng truyén duong 1én va/hodc duong xubng trong mdi chu ky la chu

hinh duoc chi bao béi thong tin chi béo thi nhat.

Dua vao khia canh thi nhét va cac cach thuc hién cé thé néu trén, theo cach thuc
hién c6 thé khac, thiét bi tht nhat con duge tao céu hinh véi thong so thir hai va thong
s6 thtt ba, thong s6 thit hai dugc st dung dé chi bao khoang thoi gian, va thong s6 thi
ba dugc sir dung dé chi béo diém thoi gian. Phuong phap con bao gbdm budc: giri, boi
thiét bi thir nhét, thong tin chi bao thir tw dén thiét bi thir hai nho sir dung it nhét mot
trong s truyén bao hiéu 16p cao, truyén bao hiéu 16p MAC, hoic truyén bao hiéu 16p
vat ly, trong d6 thong tin chi bao thir tu mang thong sé thit hai va thong sb thir ba, va
thong tin chi bao thur tu dugc s dung dé chi bao ring cu hinh cua cac hudng truyén
duong 1én va/hodc duong xubng trong mdi chu k¥ trong khoang thoi gian ma nd duoc
chi b4o boi théng sb thir hai va bit diu tir diém thoi gian dugc chi bao bdi thong sb

thir ba 14 cAu hinh duoc chi béo béi thong tin chi bao thir nhat.
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Theo cach nay, thong tin chi bo thir ba c6 thé chi bao ciu hinh cla cac hudng
truyén duong 1én va/hodc duong xubng trong mdi chu ky trong cira s6 thoi gian bat
dhu tr diém thoi gian, va cAu hinh cia cac hudng truyén duong 1én va/hodc duong

xuéng trong mdi chu ky 1a cau hinh dugc chi bao béi thong tin chi bao thi nht.

Dura vao khia canh thtr nhét va cac céch thyc hién c6 thé néu trén, theo cach thyc
hién c6 thé khac, budc giri, boi thiét bi thtt nhat, théng tin chi béo thir nhat dén thiét bi
thit hai nhé sit dung truyén bao hiéu 16p vat Iy bao gom: giri, boi thiét b tha nhat,
thong tin chi béo thir nhit dén thiét bi thir hai nho st dung tai nguyén kénh chi bao yéu
cau lap lai tw dong lai vét Iy duoc luu gitt (Physical Hybrid ARQ Indicator Channel,
PHICH): hoiic giri, boi thiét bi thir nhét, théng tin chi bao thit nhat dén thiét bi thar hai
nho st dung tai nguyén CCE dugc luu giit trong tai nguyén kénh didu khién duong
xubng vat Iy (Physical Downlink Control Channel, PDCCH); hodc gii, boi thiét bi thtr
nhét, thong tin chi béo thu nhit nho st dung tai nguyén PDCCH duoc bd sung méi.
Tai nguyén PDCCH dugc bb sung méi can duoc thong bao boi thiét bi thir nhat dén
thiét bi thir hai, hodc cn phai dugc tao cAu hinh truée qua OAM. Thiét bi thi nhét ¢6
thé thong bao cho thiét bi thtr hai vé tai nguyén PDCCH dugc bd sung méi nho st
dung truyén bao hiéu 16p cao. PDCCH méi ¢6 thé 1a it nhat mot trong s6 PDCCH
nhém (group PDCCH), PDCCH chung (common PDCCH), hoic PDCCH chung cho
nhom (group common PDCCH). PDCCH méi 1a PDCCH cy thé dugc dinh rd dbi voi
nhém cac UE, hodc nhém céac tai nguyén mién thoi gian, hodc nhém céc tai nguyén
mién tin s, dé dwa vao thong tin didu khién duong xubng (Downlink Control

Information, DCI) méi.

Theo cach nay, thiét bi tht nhét giri thong tin chi bao thir nhat trén tai nguyén dugc
luu gitr, dé khong lam ting sy phat hién mu & phia thiét bi thir hai. Ngoai ra, kénh
thong tin chi bao dinh dang diéu khién vat ly (Physical Control Format Indicator
Channel, PCFICH), PHICH, hozc co ché ma hoa DCI theo k¥ thuat da biét c6 thé
dugc sir dung lai dé dat duge do phic tap thue hién thip khi gui thong tin chi bao thir
nhat.

Dua vao khia canh thr nhét va cac cach thuc hién co thé néu trén, theo cach thuc

hién co thé khac, thiét bi thir nhét duoc tao cAu hinh véi tip hop tai nguyén thir nhét va
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tap hop tai nguyén thir hai, hudong truyén cua thanh phan tai nguyén trong tap hop tai
nguyén thit nhét 1a cb dinh, va huéng truyén ciia thanh phan tai nguyén trong t4p hop

tai nguyén thir hai la co thé thay ddi dugc.

Theo cach nay, tip hop tai nguyén thi nhéit nhin dugc thong qua viéc phan chia,
sao cho thong tin didu khién quan trong c6 thé dugc truyén nho st dung thanh phan tai
nguyén trong tp hop tai nguyén thir nhét dugc Ivu gitr, dé nang cao hiéu sut hé thong.
Vi du, thiét bj thir hai ¢6 thé phat hién mdt céch true tiép viéc truyén bao hiéu trong
thanh phan tai nguyén cu thé trong tap hop tai nguyén thir nhat duge luu gitt, dé truy

cap mang mot cach nhanh chong.

Dua vao khia canh thir nhét va cac cach thuc hién cé thé néu trén, theo cach thuc
hién c6 thé khéc, phuong phép con bao gdm budc: gir, bdi thiét bi thir nhat, tin nhén
thong béo thir nhat dén thiét bi thir hai, trong d6 tin nhin thong bao thi nhét dugc st
dung dé thong bao ring mot vai hodc tAt ca cac tai nguyén trong tap hop tai nguyén

thit hai dugc chuyén dbi thanh tap hop tai nguyén thi nhat.

Theo cach nay, khi Iwvong dir liéu cia thong tin didu khién quan trong can dugc
truyén 14 trong d6i 16n, mot vai hodc tat ca cac tai nguyén dugc luu gilt trong tép hop
tai nguyén thu hai co thé dugc nhom lai thanh tip hop tai nguyén thu nhét dé truyén

thong tin diéu khién quan trong, sao cho viéc tao cAu hinh tai nguyén linh hoat hon.

Dua vao khia canh thu nhét va cac cach thuc hién c6 thé néu trén, theo cach thuc
hién c6 thé khéac, phuong phap con bao gdm budc: gui, boi thiét bi thu nhét, tin nhan
théng bao thir hai dén thiét bi thw hai, trong do tin nhén thong béo tht hai dugc sir
dung dé thong bao rang mot vai hodc tAt ca cac tai nguyén trong tap hop tai nguyén
thir nhat dugce chuyén ddi thanh tap hop tai nguyén thir hai.

Theo céach nay, khi Ivong dit liéu cia thdng tin didu khién quan trong can dugc
truyén 1a twong d6i nhé, cac tai nguyén trong tap hop tai nguyén tht hai ma da duoc
nhém lai thanh tip hop tai nguyén thir nhét lai duge nhom lai thanh tp hop tai nguyén
th(r hai, sao cho viéc tao cAu hinh tai nguyén linh hoat hon.

Dua vao khia canh thu nhét va cac cach thuc hién c6 thé néu trén, theo cach thuc

hién c6 thé khac, budc giti, béi thiét b thir nhét, tin nhén théng bao thu nhat va/hoic
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in nh#n thong bao thir hai dén thiét bi thir hai bao gdm: g, béi thiét bi thir nhét, tin
nhén thong bao thir nhat va/hodc tin nhin théng bao thit hai dén thiét bi thr hai nho st
dung it nh4t mot trong sb truyén bao hiéu 16p cao, truyén bdo hiéu 16p MAC, hoac

truyén bao hiéu 16p vat ly.

Theo cach nay, thiét bi thit nht c6 thé thong bao cho thiét b thi hai vé tin nhin
thong béo thir nhit va/hodc tin nhan thong bao tht hai theo cach thirc tao ciu hinh
dong hodc ban tinh.

Dua vao khia canh thir nhét va cac cach thuc hién cé thé néu trén, theo cach thuc
hién c6 thé khac, bude giti, boi thiét bi thir nhat, thong tin cau hinh ban du dén thiét
bi thtt hai bao gdm: giti, béi thiét bi thir nhét, thong tin céu hinh ban dau dén thiét bi

thir hai nho st dung thanh phan tai nguyén trong tap hop tai nguyén thir nhat.

Vi lugng thong tin cAu hinh ban dAu 13 twong ddi 16n va thong tin cAu hinh ban dau
thudc vé thong tin hé théng quan trong, nén thong tin c4u hinh ban ddu c6 thé dugc

truyén nhd st dung thanh phan tai nguyén trong tap hop tai nguyén thir nhét.

Dua vao khia canh thir nhét va cac cach thuc hién c6 thé néu trén, theo cach thuc
hién c6 thé khéc, budc giri, boi thiét bi thir nhat, thong tin chi béo thu nhit dén thiét bi
thir hai bao gdm: giti, béi thiét bi thtr nhAt, thong tin chi béo thir nhat dén thiét bi thir
hai nho st dung thanh phan tai nguyén trong it nhét mot trong sb tap hop tai nguyén
tht nhit va tap hop tai nguyén thu hai.

Theo céach nay, cac thanh phén tai nguyén trong ca tap hop tai nguyén thor nhit va
tap hop tai nguyén thir hai déu c6 thé dugc sir dung dé giri thong tin chi bao thir nhat.
Ngoai ra, khi théng tin chi bao thi nhéat dugc glri nho sit dung thanh phan tai nguyén
trong tap hop tai nguyén thu nhit, vi hudng truyén cla thanh phan tai nguyén la cb

dinh, khong chi hiéu suét c6 the dugc dap img ma can nhiéu con co thé dugc giam.

Theo khia canh tht hai, phuong 4n cta sang ché @& xuét phuong phép tao cAu hinh
huéng truyén, bao gdm céc budc: thu, béi thiét bi thi hai, thong tin chi bao thit nhét
duoc gui boi thiét bi tha nhét, trong d6 thong tin chi bao thir nhét duoc st dung dé chi
béo chu hinh ctia cac hudng truyén duong 1én va/hodc duong xubng, ciu hinh dugc st

dung dé mo ta cac loai, sO lugng, va sy phan bd ctia cac thanh phéan tai nguyén dugc
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bao gbém trong mot chu ky, thanh phan tai nguyén 1 tai nguyén nhan dugc thong qua
sw phan chia dua vao do chi tiét tai nguyén, do chi tiét tai nguyén bao gbém dd chi tiét
min thoi gian, d6 chi tiét mién thoi gian bao gdm don vi tai nguyén nhé hon mot ky
hiéu da hop phan chia theo tin sb truc giao OFDM, ky hiéu OFDM, khe nho, khe,
khung con nhé, khung con, khung radio, hodc siéu khung, c4c loai thanh phan tai
nguyén bao gbém thanh phén tai nguyén duong lén, thanh phan tai nguyén dudng
xubng, va thanh phan tai nguyén chuyén d6i gitra thanh phan tai nguyén duong xubng
va thanh phan tai nguyén dudng lén, hudéng truyén cta thanh phin tai nguyén dudng
lén 12 huéng dudng 1én, va huéng truyén ciia thanh phan tai nguyén dudng xudng 12
huéng dudng xuéng; va thyc hién, boi thiét bi thir hai, viéc truyén thong tin hodc thao
tac tao cAu hinh dya vao chu hinh, dugc chi bao boi thong tin chi bao thir nhét, cua cac

huéng truyén duong 1én va/hodc duong xudng.

Theo cach nay, viéc phén chia cac thanh phén tai nguyén c6 thé khong bi gidi han
& dang ctia khung con nhu theo k¥ thut da biét, va don vi tai nguyén nho hon hodc
16n hon c6 thé nhan dugc théng qua sw phén chia, sao cho viéc phan chia tai nguyén
linh hoat hon. Khi cac hudng truyén duong lén va/hodc duong xuéng dugc tao cAu
hinh duwa vao cac thanh phan tai nguyén dudi cac dang khac nhau va khac nhau vé kich
thudc, huong truyén cua tai nguyén co thé dugc tao chu hinh mét cach linh hoat hon.
Ngoai ra, sb lugng cla cac thanh phan tai nguyén dugc bao gdm trong mot chu ky 1a
khong bi gi6i han, va nhiéu loai thanh phan tai nguyén hon c6 thé dugc bao gom.
Trong trudng hop nay, cac loai khac nhau va cac sb6 luong khéac nhau cia cac thanh
phan tai nguyén c6 thé twong tmg v6i nhiéu cach thire phan bb hon. Néi cach khéc, ¢6
nhidu ché d6 tao cdu hinh hon. Theo cach nay, hudng truyén duong 1én hodc dudng
xuéng cua thanh phﬁn tai nguyén dugc tao cAu hinh mot cach linh hoat hon.

Dua vao khia canh tht hai, theo cach thyc hién co thé, thong tin chi bao thw nhét
bao gdm thong tin nhan dang, thong tin nhan dang dugc sit dung dé chi bao cAu hinh
ciia cac hudng truyén dudng 1én va/hodc duong xudng, va truéc bude thu, boi thiét bi
thit hai, théng tin chi bdo thir nhét tir thiét bi thir nhat, phuong phép con bao gém

budc:
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thu, bai thiét b thir hai, thong tin cAu hinh ban diu duoc giri béi thiét bi thu nhét,
hodc tao c4u hinh théng tin cAu hinh ban dau truéc nho st dung trung tdm khai théc,
quan 1y va bado dudng OAM, trong d6 thong tin cAu hinh ban diu bao gdm su tuong
ng gitta thong tin nhan dang va cdu hinh cta cac hudng truyén duong 1én va/hodc

duong xudng.

Theo cach nay, thiét bi thit hai c6 thé biét huéng truyén dudng 1én hodc duong
xubng ciia thanh phan tai nguyén bing cach két hop thong tin cAu hinh ban dau va

thong tin nhan dang trong thong tin chi bao thir nhét.

Dua vao khia canh thi hai va cach thuc hién co thé néu trén, theo cach thuc hién
¢6 thé, bude thu, béi thiét bi thit hai, thong tin chi bao thir nht duge giri béi thiét bi
thir nhét bao gdm: thu, boi thiét bi thir hai nho sir dung it nhat mot trong s6 truyen bao
hiéu 16p cao, truyén bao hiéu 16p diéu khién truy cip phuong tién MAC, hodc truyén
béo hiéu 16p vat Iy, théng tin chi bao thir nhit dwge giri boi thiét bi thir hai.

Theo cach nay, thiét bi tht hai c6 thé thu, theo cach thuc tao cAu hinh ban tinh,
thong tin chi bao thir nhét dugc giri boi thiét bi thir nhat; hodc thiét bi thir hai ¢6 thé
thu, theo céch thirc tao céu hinh déng, théng tin chi bao thir nhat dugc giri boi thiét bi
thir nhat.

Dua vao khia canh thit hai va cach thuc hién co thé néu trén, theo cach thuc hién
¢6 thé, khi thong sb thir nhét 1 gia tri dugc thiét dat trude thir nhat, bude giri, boi thiét
bi thir nhit, thong tin chi béo tht nhét dén thiét b thir hai bao gdm: giri, bdi thiét bi
thi nhat, thong tin chi bao thir nhét dén thiét bi thir hai nho st dung truyén bao hiéu
16p cao. Khi thong s6 thir nhét 1a gia tri duoc thiét dat trude thir hai, bude gii, boi thiét
bi thir nhét, thong tin chi bao thir nht dén thiét bi thir hai bao gom: giri, boi thiét bi
thir nhit, thong tin chi bao thir nhat dén thiét bi thw hai nho sir dung it nhat mot trong

s6 truyén bao hiéu 16p MAC hoic truyén béo hiéu 16p vat ly.

Theo céch nay, thiét bi thit hai c6 thé thu théng tin chi béo thir nhét dwa vao cac
gia tri khac nhau cia thong s6 thir nhét theo cach thirc dong hodc ban tinh, dé tao ciu

hinh hudng truyén dudng 1én hodc dudong xubng ctia thanh phan tai nguyén.
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Theo khia canh thr ba, phuong an ciia séng ché d& xuit thiét bi thir nhét, bao gom:
b6 phén giti, duge tao chu hinh dé gui théng tin chi bdo thi nhat dén thiét bi thi hai,
trong d6 théng tin chi bao thk nhit duge st dung dé chi bao c4u hinh ciia cadc huéng
truyén duong lén va/hodc dudng xubng, cu hinh dugc sir dung d8 mo ta cac loai, sd
lurong, va su phan b ciia cac thanh phan tai nguyén duoc bao gbm trong mdt chu ky,
thanh phén tai nguyén 12 tai nguyén nhan dugc thong qua su phén chia dua vao do chi
tiét tai nguyén, do chi tiét tai nguyén bao gdm do chi tiét mién thoi gian, do chi tiét
mién thoi gian bao gbdm don vi tai nguyén nhé hon mot ky hiéu da hop phan chia theo
tan sd truc giao OFDM, ky hiéu OFDM, khe nhd, khe, khung con nhd, khung con,
khung radio, hodc siéu khung, cac loai thanh phan tai nguyén bao gbm thanh phan tai
nguyén duong lén, thanh phan tai nguyén dudng xubng, va thanh phan tai nguyén
chuyén d6i gifta thanh phan tai nguyén dudng xudng va thanh phan tai nguyén dudng
1én, hudng truyén ctia thanh phan tai nguyén dudng lén 1a huéng duong 1én, va hudng
truyén ciia thanh phén tai nguyén dudng xubng 13 huéng duong xudng; va bo phan xu
ly, dugc tao cAu hinh dé thuc hién viéc truyén thong tin dwa vao cu hinh, duogc chi
béo béi thong tin chi bao thir nhat, clia cic hudng truyén dudng Ién va/hodc duong

xuong.

Theo khia canh tht tu, phuong én cua sang ché dé xuét thiét bi thir hai, bao gbm:
b6 phan thu, duoc tao céu hinh dé thu thong tin chi béo thir nhét duge giri boi thiét bi
thir nhét, trong do thong tin chi bao thir nhét dugc sir dung dé chi bao cau hinh cta cac
huéng truyén dudng 1én va/hoac duong xudng, cau hinh dugc s dung dé mé ta cac
loai, s6 luong, va su phan bd cia cac thanh phan tai nguyén dugc bao gbm trong mot
chu ky, thanh phan tai nguyén 1a tai nguyén nhan dugc thong qua su phan chia dua vao
d6 chi tiét tai nguyén, do chi tiét tai nguyén bao gdm d9 chi tiét mién thoi gian, do chi
tiét mién thoi gian bao gbm don vi tai nguyén nho hon mot ky hiéu da hop phan chia
theo tan sd truc giao OFDM, ky hiéu OFDM, khe nho, khe, khung con nho, khung con,
khung radio, hogc siéu khung, céc loai thanh phan tai nguyén bao gbém thanh phan tai
nguyén duong lén, thanh phan tai nguyén duong xubng, va thanh phan tai nguyén
chuyén dbi giita thanh phan tai nguyén dudng xudng va thanh phan tai nguyén duong
1én, hudng truyén cila thanh phan tai nguyén duong 1én 1a huéng duong lén, va hudéng

truyén cia thanh phan tai nguyén dudng xubng 12 huéng duong xudng; va bo phan xu
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ly, dugc tao cAu hinh dé thuc hién viéc truyén thong tin hodc thao tac tao cAu hinh dua
vao ciu hinh, dugc chi b4o bdi thong tin chi bdo thir nhét, ciia cac huéng truyén dudng

1én va/hoac duong xudng.

Theo khia canh thit ndm, phuong 4n cua sang ché @ xuét thiét bi th nhét, bao
odm it nhit mot bo x 1y, bd nhd, bus, va giao dién truyén théng, trong d6 bo nhd
duoc tao c4u hinh dé luu tri¥ 1énh duoc thuc hién bdi may tinh, it nhit mot bd xi 1y
dwoc két ndi v6i bd nhé nho sir dung bus, va khi thiét bi thir nhat hoat dong, it nhét
mdt bd xir 1y thuc hién 1énh duge thuc hién boi mdy tinh dugc luu trit trong bo nho,
sao cho thiét bi thu nhét thue hién phuong phap tao cAu hinh theo bat ky mot trong sb

khia canh thu nhét hodc cac cach thuc hién cuia khia canh thir nhét.

Theo khia canh thi sau, phuong 4n cua sang ché d& xudt thiét bi thtr hai, bao gom
it nhat mot bo xir 1y, bd nhd, bus, va giao dién truyén thong, trong d6 bd nh¢ duogce tao
cAu hinh d& lwu trir 1énh duoc thuc hién boi may tinh, it nhat mot b xtr Iy duoc két ndi
v6i bd nhé nho sit dung bus, va khi thiét bi thir hai hoat dong, it nhat mot bo xir 1y
thuc hién 1énh dugc thyc hién béi mdy tinh duge luu trit trong b0 nhd, sao cho thiét bi
tht hai thuc hién phuong phép tao cAu hinh theo bét ky mot trong sb khia canh thir hai

hodc cac cach thure hién c6 thé cua khia canh thu hai.

Theo khia canh thir bay, phuong 4n cta sang ché dé xuét phuong tién luu trir doc
duoc bdi may tinh, dugc tao cAu hinh dé luu trit 1énh phﬁn mém may tinh duge st
dung theo khia canh thi nhét, sao cho khi lénh phén mém may tinh dang hoat dong
trén thiét b thir nhét, thiét bi tht nhét thuc hién phuong phép tao cau hinh theo bat ky

mot trong s6 khia canh thir nhét hodc cac cach thuc hién ¢co thé cta khia canh tha nhét.

Theo khia canh thir tam, phuong 4n cia sang ché d& xuét phuong tién luu trir doc
duoc boi may tinh, dugc tao cAu hinh dé luu trit 1énh phﬁn mém may tinh dugc st
dung theo khia canh thit hai, sao cho khi 1énh phan mém may tinh dang hoat dong trén
thiét b thir hai, thiét bi tht hai thyc hién phuong phap tao cu hinh theo bat ky mot

trong sb khia canh thir hai hodc cac cach thue hién ¢6 thé ctia khia canh thit hai.

Theo khia canh thtr chin, phuong 4n cia sang ché @& xuét san pham chuong trinh

may tinh bao gbm 1énh, sao cho khi san phim chuong trinh may tinh dang hoat dong
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{rén thiét b tht nhat, thiét bi thi nhét thuc hién phuong phap tao ciu hinh theo bat ky

mét trong s6 khia canh thir nhat hogc cac cach thuc hién cua thiét bi thir nhat.

Theo khia canh thir muoi, phuong 4n cua sang ché @& xuit san phim chwong trinh
may tinh bao gbm lénh, sao cho khi san pham chuong trinh may tinh dang hoat dong
trén thiét bi thtt hai, thiét bi thtr hai thuc hién phuong phap tao ciu hinh theo bét ky
mot trong s6 khia canh thtr hai hodc cac cach thuc hién co thé cta khia canh thir hai.

Theo khia canh thit mudi modt, phwong an cua sang ché dé xuét hé théng, bao gdm
thiét bj thir nhét theo bét ki mét trong s khia canh thir nhat hodc cc cach thuc hi¢n
¢6 thé cua khia canh tht nhét va thiét bi th hai theo bat ky mot trong sb khia canh thu
hai ho#c cac cach thuc hién co thé ctia khia canh thi hai.

M6 ta vin tit cac hinh vé

Fig.1 thé hién ché do tao cdu hinh cac huéng truyén duong 1én va/hodc duong
xudng duoc dé xuét theo k¥ thuat da biét;

Fig.2a la so dd chu trac gian luge cta khung con duong 1én loai moi/khe duong
1én loai méi theo phuong an cua sang ché;

Fig.2b la so dd céu tric gian lugc cua khung con duong xubng loai mgi/khe dudong
xubng loai méi theo phuwong 4n clia sang ché;

Fig.3 1a so dd chu tric gian luge cla khdi tai nguyén vat ly theo phuong an cta
sang ché;

Fig.4 1a so dd gian lugc cua kién tric mang theo phuong an cua sang ché;

Fig.5 1a so dd céu tric gian lwgc cia tram gbc theo phuong 4n clia sang ché;

Fig.6 1a so dd cAu trac gian luge cua thiét bi dau cudi dién thoai di dong theo
phuong an cua sang ché;

Fig.7 1a luu dd ctia phuong phép tao cu hinh huéng truyén theo phuong an cia
sang ché;

Fig.8ala so d6 gian luge cla vi tri cua thong tin chi bao th nhét theo phuong 4n

cua sang ché;
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Fig.8b 1a so dd gian lwgc cta vi tri khac cia thong tin chi bao thw nhét theo

phuong an clia sang ché;

Fig.9 1a luu dd khac ctia phwong phap tao cAu hinh huéng truyén theo phuong an

cua sang che;

Fig.10 12 Iuu dd khac nita ctia phwong phap tao cu hinh hudng truyén theo

phuong an cla sang ché;

Fig.11a 1a so d6 gian lugce cua cau hinh cua cac hudng truyén duong lén va/hodc

duong xuong theo phuong an cla sang ché;

Fig.11b la so dd gian luoc cla cdu hinh khac cta cac hudng truyén duong lén

va/hoic dudng xuong theo phuong 4n cla sang ché;

Fig.12 1a luu dd khéac nita cua phuong phap tao cAu hinh huéng truyén theo

phuong an cua sang che;

Fig.13 1a so dd chu tric gian lugc cua thiét bi thi nhit theo phuong 4n cia sang

ché;

Fig.14 1a so dd céu trac gian luge cla thiét bi tht hai theo phuong an cta sang ché;
va

Fig.151a so dd céu tric gian lugc cla thiét bi theo phuong 4n cla sang ché.
M6 ta chi tiét sang ché

Phan sau ddy md ta cc gidi phap k¥ thuat theo cac phuong an cta sang ché dua
vao cac hinh v& kém theo theo cic phuong 4n cla sang ché. Trong phin md ta cla
sang ché nay, “/” nghia la “hodc” trir khi c6 quy dinh khac. Vi du, A/B c6 thé biéu dién
A hoidc B. Trong phan md ta nay, “va/hodc” chi mo ta mbi twong quan két hop ding
cho viée mo ta cac dbi twong duge két hop va biéu difn ba mdi twong quan co thé ton
tai. Vi du, A va/hodc B c6 thé biéu dién ba truong hop sau day: Chi A ton tai, ca AvaB
ton tai, va chi B ton tai. Ngoai ra, trong phé”ln mo ta clia sang ché, “cac” nghia la hai

hodac nhiéu hon hai.

Nhim dé hiéu, mot s6 phan mo ta cla cac khai niém lién quan theo sang ché nay

dugc dé xuat 1a cac vi du dé tham chiéu nhu sau day:
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Khung dic biét: khung chuyén dbi dugc nim gitta khung duong xudng va khung

duong lén.

C4u hinh tinh: cdu hinh thuong dugc thyc hién nho st dung su cdu hinh truée

hodc nho st dung phuong phép quy hoach mang.

CAu hinh d6ng: cach thirc tao cAu hinh thoi gian thuc, hodc cach thirc tao chu hinh

véi tan s6 thay doi tuong do1 cao.

Chu hinh ban tinh: cAu hinh giita cau hinh tinh va cAu hinh dong, véi tan s6 thay
di twong déi thap. CAu hinh ban finh 1 cach thirc tao cAu hinh véi chu ky cAu hinh
twong dbi dai, hoc céch thirc tao cAu hinh v6i khoang thoi gian chu hinh twong dbi dai,

va thuong dugc thuce hién nho sur dung truyén bao hiéu 16p cao.

Thanh phan tai nguyén: don vi tai nguyén nhén dugc thong qua sy phén chia dua
vao do chi tiét tai nguyén.

Khung con loai méi: cling dugc goi 1a khung con doc 1ap, khung con radio moi,
khung con hai chiéu, hoic khung con dugc phéi hop. Cac khung con loai méi c6 thé
bao gdm cac khung con dudng xubng loai méi va cac khung con duong 1€n loai mdi.
Nhu duoc thé hién trén Fig.2a, khung con dudng lén loai mdi ¢6 thé bao gdm truyén
trén kénh didu khién duong xuéng, kénh dit lidu duong 1én, va kénh diéu khién duong
1én. Khung con duong xudng loai méi co thé bao gém truyén trén kénh diéu khién
dudng xubng, kénh dit liéu duong xubng, va kénh diéu khién duong 1én. Khung con
duong 1én loai mdi co thé cling dugc goi 12 khung con duong 1én chu yéu hoic khung
con duodng lén trung tdm. Khung con duong xubng loai méi co thé ciing duogc goi la
khung con dudng xubng chit yéu hodc khung con dudng xudng trung tim. Theo cac
phuong an sau day cua sang ché, khung con duong 1én loai méi la khung con duong
1én th(r hai, va khung con duong xudng loai méi la khung con duong xudng thi hai.
Trong khung con duodng l1én tht hai, kénh didu khién duong xubng chiém mét sb ky
hiéu OFDM dau tién (vi dy, hai ky hiéu OFDM déu tién hogc ba ky hiéu OFDM dau
tién) cia khung con, kénh diéu khién duéng 1én chiém mot s6 ky hiéu OFDM cuébi
ciing (vi du, hai ky hiéu OFDM cubi cing hodc ba ky hiéu OFDM cubi cung) cla
khung con, kénh dit liéu duong 1én chiém ky hiéu OFDM gitta kénh diéu khién dudng

xubng va kénh diéu khién duong lén, va c6 khoang chuyén doi hoac khoang bao vé
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giita kénh didu khién duong xubng va kénh dir liéu duong lén. Trong khung con duodng
xubng thir hai, kénh didu khién duong xubng chiém mot so ky hiéu OFDM dau tién (vi
du, hai k¥ hiéu OFDM déu tién hogc ba ky hiéu OFDM dau tién) clia khung con, kénh
didu khién duong Ién chiém mét sb ky hiéu OFDM cudi cing (vi du, hai ky hi¢u
OFDM cubi cung hoic ba ky hiéu OFDM cudi cing) cua khung con, kénh dit ligu
duong xubng chiém ky hiéu OFDM gitta kénh diéu khién duong xubng va kénh diéu
khién duong 1én, va c6 khoang chuyén d6i hodc khoang bao vé gifta kénh dir liéu

duong xuong va kénh diéu khién duong [én.

Khe loai méi: ciing duoc goi 1a khe doc 1ap, khe radio méi, khe hai chiéu, hoic
khe dugc phdi hop. Cac khe loai méi co thé bao gdm cac khe dudng xubng loai méi va
cac khe duong 1én loai méi. Nhu duoc thé hién trén Fig.2a, khe duong 1én loai méi co
thé bao gdm truyén trén kénh didu khién dudng xudng, kénh dir liéu dudng lén, va
kénh diéu khién duong 1én. Khe duodng xubng loai méi co thé bao gom truyén trén
kénh didu khién dudng xubng, kénh dit lidu dudng xubng, va kénh diéu khién dudng
1én. Theo cac phuong an sau day cua sang ché, khe duong 1én loai méi 1a khe duong
lén thtr hai, va khe duong xudng loai méi 1a khe duodng xubng thtt hai. Trong khe
dudng 1én thtr hai, kénh diéu khién duong xudng chiém mét s6 ky hiéu OFDM dau
tién (vi du, hai ky hiéu OFDM dau tién hodc ba ky hiéu OFDM dau tién) cta khung
con, kénh diéu khién duong 1én chiém mot sd ky hiéu OFDM cudi cung (vi dy, hai ky
hiéu OFDM cubi ciing hogc ba ky hiéu OFDM cudi cing) ctia khung con, kénh dit ligu
dudng 1én chiém ky hiéu OFDM gita kénh diéu khién duong xudng va kénh diéu
khién duong 1én, va c6 khoang chuyén d6i hodc khoang bao vé giita kénh diéu khién
dudng xubng va kénh dit liéu duong 1én. Trong khe dudng xubng thir hai, kénh diéu
khién dudong xuéng chiém mot s6 ky hiéu OFDM dau tién (vi du, hai ky higu OFDM
dAu tién hodc ba ky hiéu OFDM déu tién) cia khung con, kénh diéu khién dudng lén
chiém mét s6 ky hiéu OFDM cuéi cing (vi dy, hai ky hiéu OFDM cuoi cing hoéc ba
ky hiéu OFDM cudi cung) ctia khung con, kénh dit li¢u duong xubng chiém ky hiéu
OFDM giita kénh didu khién duong xuéng va kénh diéu khién dudng lén, va c6
khoang chuyén dbi hoac khoang bao vé gitra kénh dit liéu duong xubng va kénh didu

khién duong 1én.
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Khung con nhé: khung con bao gdm sé hrong nho hon ciia cac ky hiéu da hop

phén chia theo tn sb tryc giao OFDM.
Khe nhé: khe bao gdm s6 hrong nhé hon ciia cac ky hiéu OFDM.

Khéi tai nguyén vat ly (Physical resource block, PRB): khéi tai nguyén vat Iy dugc
thé hién trén Fig.3 bao gdm téng s6 12 hang va 7 ct, trong d6 mdi cot biéu dién mot
ky hiéu OFDM, va mdi hang biéu dién mot séng mang con. PRB twong ng véi 12
séng mang con lién tiép trong mién tan s6 va tuong tng véi mot khe trong mién thoi

gian.

Thanh phan tai nguyén (Resource Element, RE): thanh phan tai nguyén trong tng
v6i mot séng mang con trong mién tan sd va tuong tng v6i mot ky hiéu OFDM trong
mién thoi gian.

Dai con: Dai con bao gém cac séng mang con khac nhau.

Dai tan: Dai tin cia toan bd séng mang.

Khe: Bay ky hi¢u OFDM tuong g véi mot khe.

Khung con: Mot khung con bao gdm hai khe.

Khung radio: Mot khung radio bao gdm 10 khung con.

Siéu khung: M6t siéu khung bao gdm 51 da khung, va mot da khung bao gbm 26

khung con.

Céc giai phap k¥ thuat duoc dé xuét theo cac phwong 4n clia sang ché dugc mo ta

dudi day dua vao céc hinh vé kéem theo.

Céc giai phap k¥ thuat dugc dé xuit theo cac phurong 4n cuia sdng ché c6 thé ing
dung duoc cho cic hé théng truyén thong di dong khac nhau, vi du, hé théng truyén
thong di dong tuan theo 3GPP hién thoi, hé théng truyén thong cong nghé truyén thong
di dong thé hé thu tu (4th Generation mobile communication, 4G), mang dugc phat
trién trong tuong lai chang han nhu hé théng truyén thong cong nghé truyén thong di
dong thé hé thtr nam (5th-Generation, 5G), hé théng phat trién dai han (Long Term
Evolution, LTE), hé théng 6 lién quan 3GPP, va cac hé théng truyén thong tuwong tu
khéc. Cu thé 13, cac giai phap k§ thudt c6 thé ing dung dugc cho hé théng mang cuc
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ky day dic 5G (Ultra Dense Network, UDN). Can phai luu ¥ ring chuin 5G ¢6 thé bao
¢dm c4c kich ban, ching han nhu mdy dén may (Machine to Machine, M2M), D2M,
truyén thong c& 16n-cd nho, dai rong di dong néng cao (Enhanced Mobile Broadband,
eMBB), truyén théng do tr& thip va do tin cay cuc cao (Ultra Reliable & Low Latency
Communication, uRLLC), va truyén thong loai may quy mo 16n (Massive Machine
Type Communication, nMTC). Céc kich ban nay c6 thé bao gdbm nhung khong bi giéi
han &: kich ban truyén thong gitta cac tram gbc, kich ban truyén thong gitra tram gbe
va thiét bi du cudi, kich ban truyén thong gitta cac thiét bi du cudi, va twong tu. Céc
giai phap k¥ thuat duoc dé xuét theo cac phuong an cia sang ché c6 thé cling tng
dung duoc cho kich ban trong hé théng truyén thong 5G, ching han nhu sy truyén
thong giira tram gbe va thiét bi du cubi, su truyén thong gifta cac tram gbc, hoic sur

truyén thong gitta cac thiét bi dau cubi.

Trong kich ban truyén thong gitta tram gbe va thiét bi dAu cudi, huéng ma trong do
tram gbc giri dit lidu dén thiét bi dau cudi 1a huéng duong xubng, va huéng ma trong
d6 tram gbc thu dit liéu tir thiét bi dau cudi 12 huéng dudng 1én. Trong kich ban truyén
thong gitra tram gbc 1 va tram gbc 2, db6i v6i tram gbc 1, huéng ma trong d6 tram gbe
1 gui dir lidu dén tram gbc 2 12 huéng dudng xubng, va huéng ma trong d6 tram gbe 1
thu dit liéu tir tram gbc 2 1a huéng dudng 1én. Trong kich béan truyén thong gifta thiét
bi dAu cubi 1 va thiét bi dau cudi 2, dbi voi thiét bi dau cudi 1, huong ma trong dé thiét
bi dau cubi 1 gui dit ligu dén thiét bi dau cudi 2 12 huéng dudng xubng, va huéng ma

trong do thit bi diu cuéi 1 thu dit liéu tir thiét bi dau cubi 2 la huéng dudng 1én.

Cac giai phap k¥ thuat dugc dé xuét theo cac phuong an cua sang ché c6 thé ting
dung duogc cho kién tric hé thdng duoc thé hién trén Fig.4. Kién trac hé thdng c6 thé
bao gém 61va62. 01 bao gém tram géc 100 va mot hodc nhiéu thiét bi dau cudi
200 dugc két ndi véi tram gbe 100. O 2 bao gém tram gbc 300 va twong ty. Tram gbc
100 va thiét bi dau cudi 200 thyc hién viéc truyén thong tin v6i nhau dya vao hudng
truyén duong 1én hoic duong xubng dugce tao cAu hinh dung cho tai nguyén. Tram gbe
100 va tram gbc 300 c6 thé thong bao v6i nhau vé cac hudng truyén duge tao cAu hinh
dung cho céc tai nguyén, dé thuc hién thao tac tao cAu hinh (vi du, 14p lich tai nguyén)
dua vao hudng truyén duge tao cu hinh ngang hang ding cho tai nguyén. O day, tai

nguyén bao gom it nhat mot trong so tai nguyén mién thoi gian, tai nguyén mién tén so,
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va tai nguyén mién ma.

Tram gbc 100 ¢6 thé 1a thiét bi c6 kha nang truyén thong véi thiét bi dau cudi 200
va tram géc 300. Tram géc 100 hoac tram géc 300 ¢6 thé 1a tram chuyén tiép, diém
truy cap, hodc tuong tu. Tram géc 100 hoac tram géc 300 c6 thé 1a tram thu phat gbc
(Base Transceiver Station, BTS) trong hé théng toan cau dung cho truyén théng di
dong (Global System for Mobile Communications, GSM) hoidc mang da truy cap phén
chia theo ma (Code Division Multiple Access, CDMA), hodc c6 thé 1a NB (NodeB)
trong da truy cdp phan chia theo mé dai rong (Wideband Code Division Multiple
Access, WCDMA), hodc co thé 12 eNB hoic eNodeB (nit B dugc cai tién) trong LTE.
Theo cach khéc, tram géc 100 hodc tram géc 300 c6 thé 1a bo diéu khién radio trong
kich ban mang truy cp radio dam may (Cloud Radio Access Network, CRAN). Theo
cach khac, tram gdc 100 c6 thé 1a thiét bi mang trong mang 5G tuong lai, hoac thiét bi
mang trong mang di dong mat d4t cong cong (Public Land Mobile Network, PLMN)
duoc phat trién tuong lai; hodc co thé 1a thiét bi co thé deo duoc, thiét bi trong xe,
hoac tuong tu. Thiét bi mang trong mang 5G tuong lai co thé bao gébm nut B radio méi
(new radio NodeB), nit B thé hé tiép theo (next generation NodeB, gNB), hozc diém

truyén (diém truyén).

Thiét bi dau cudi 200 c6 thé 1a thiét bi ngudi dung (User Equipment, UE), thiét bi
dau cudi truy cap, don vi UE, tram UE, tram di dong, tram tir xa, thiét bi dau cubi tir
xa, thiét bj di dong, thiét bi dAu cudi UE, thiét bi dau cubi, thiét bi truyén thong khong
day, dai 1y UE, thiét bi UE, hogc tuong tw. Thiét bi dAu cudi truy cap c6 thé 1a dién
thoai t& bao, dién thoai khong day, dién thoai giao thirc khoi tao phién (Session
Initiation Protocol, SIP), tram lip cuc bd khong day (Wireless Local Loop, WLL),
thiét bi ho tro s6 ca nhan (Personal Digital Assistant, PDA), thiét bi cam tay hoic thiét
bi tinh c6 chirc nang truyén thong khong day, thiét bi xu ly khac dugc két ndi véi
modem khong day, thiét bi trong xe, thiét bi c6 thé deo dugc, thiét bi dau cubi trong
mang 5G tuong lai, thiét bi dau cubi trong PLMN dugc phat trién tuong lai, hodc
tuong tu.

Theo mot vi du, tram géc 100 hoac tram gbe 300 ¢ thé dugc thuc hién nho st

dung céu tric cla tram gbe dugc thé hién trén Fig.5. Nhu duogc thé hién trén Fig.5,
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tram gbc c6 thé bao gdm don vi dai gbc toa nha (Building Baseband Unit, BBU) va
don vi radio tir xa (Remote Radio Unit, RRU). RRU duoc két ndi v6i hé théng tiép
song anten (cu thé 1a anten), va BBU va RRU c¢6 thé duoc phan chia dé st dung dua
vao nhu cau. Can Iuu ¥y ring, trong quy trinh thuc hién cu thé, tram gbc 100 ¢ thé con
stt dung kién tric phin cting da nang khac, va khong bi gioi han & kién truc phan cting

da ning duoc thé hién trén Fig.4.

Vi du, thiét bi du cudi 200 1 dién thoai di dong. Phéan sau day mo ta kién trac
phin cting da ning cta dién thoai di dong. Nhu duge thé hién trén Fig.6, dién thoai di
dong co thé bao gdm cic thanh phan, ching han nhu mach tdn sb radio (Radio
Frequency, RF) 110, b nh¢ 120, thiét bi khac 130, man hinh hién thi 140, cam bién
150, mach audio 160, hé théng con I/O 170, bd xir 1y 180, va nguén nang lugng 190.
Nguoi co hiéu biét trung binh trong linh vyuc ¢6 thé hiéu ring cau trac dién thoai di
dong dugce thé hién trén Fig.6 khong tao nén su gi6i han vé dién thoai di dong, va dién
thoai di dong co thé bao gdm it hodc nhiu thanh phan hon so v6i cac thanh phén cla
no duoc thé hién trén Fig.6, hodc mot sb thanh ph??m c6 thé duge két hop, hodc mot sb
thanh phén c6 thé dugc phan chia, hodc cac sy sap xép thanh phan khéc c6 thé duoc sir
dung. Nguo1i ¢o hiéu biét trung binh trong linh vuc ¢6 thé hiéu rang man hinh hién thi
140 thuoc vé giao dién nguoi dung (User Interface, UI), va man hinh hién thi 140 c6
thé bao gém panen hién thi 141 va panen cim ung 142. Ngoai ra, dién thoai di dong co
thé bao gbm nhiéu hogc it cac thanh phan hon so v6i cac thanh phan duge thé hién trén
Fig.6. Mic du khong dugc thé hién, dién thoai di dong co thé con bao gdm cac mddun
chtrc ning hodc cac thanh phan ching han nhu camera va mddun Bluetooth. Cac su

thé hién chi tiét khong duge mo ta lai & day.

Hon nita, bo xir Iy 180 duogc két nbi v6i mach RF 110, bd nhé 120, mach audio
160, hé théng con I/O 170, va ngudn ning lugng 190. Hé théng con 1/O 170 dugc két
ni v6i thiét bj khac 130, man hinh hién thi 140, va cam bién 150. Mach RF 110 ¢6 the
dugc tao cau hinh dé thu va giri tin hiéu trong qua trinh thu va giri thong tin hodc trong
toan bo qua trinh goi, va cu thé 13, dé guri, sau khi thu thong tin dudng xubng tir tram
gbc, thong tin dudng xudng dén bo xi 1y 180 ding cho viée xir Iy. B nhé 120 ¢6 thé
dugc tao cau hinh dé luu trit chwong trinh phan mém va moédun phan mém. Bo xir ly

180 hoat dong chuong trinh phan mém va mddun phén mém dugc luu trit trong bd nhé
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120, dé thuc hién cac ung dung chirc ning khac nhau cia dién thoai di dong va xu ly
dit liéu. Thiét bi khac 130 c6 thé duoc tao cdu hinh dé thu thong tin dang ky tr hodc
dang s6 dugce nhap vao, va tao ra dau vao tin hiéu chinh lién quan dén cac thiét dat
nguoi dung va didu khién chirc ning cta dién thoai di dong. Man hinh hién thi 140 c6
thé dugc tao ciu hinh dé hién thi thong tin dugc nhap boi ngudi dung hodc thong tin
duge cung cip cho ngudi ding va céac trinh don khéac nhau cua dién thoai di dong, va
¢6 thé con chép nhan dau vao ngudi dung. Cam bién 150 c6 thé 1a cam bién quang,
cam bién chuyén dong, hodc cam bién khac. Mach audio 160 c6 thé cung cép giao dién
audio gitta ngudi dung va dién thoai di dong. He théng con I/0 170 1a thiét bi ngoai vi
ding dé didu khién dau vao va du ra. Thiét bi ngoai vi c6 thé bao gdm b diéu khién
nhap thiét bi khac, b didu khién cam bién, va bd diéu khién man hinh. Bo xir 1y 180 1a
trung tAm didu khién ctia dién thoai di dong 300, két ndi moi phén cua dién thoai di
doéng nho su dung cac giao dién va ciac duong dan khac nhau, va thuc hién cac chirc
ning khac nhau va xu ly di liéu cta dién thoai di dong 300 nho hoat dong hodc thuc
hién chuong trinh phan mém va/hodc mddun phan mém dugc luu trit trong b nhd 120
va truy xuit dir liéu duge luu trix trong bo nhé 120, dé thuc hién viéc giam sat toan bo
trén dién thoai di dong. Nguon nang lugng 190 (vi du, pin) duge tao cAu hinh dé cép
nang luong dén mdi thanh phan. Tét hon 13, ngudn ning lugng cd thé dugc két nbi véi
bd xtr 1y 180 nho st dung hé théng quan 1y ngudn ning luong, dé thyc hién céac chuc
nang, chang han nhu quan 1y sac, quan ly xa sac, va quan ly tiéu thu nang luong, nho

stt dung hé thong quén 1y ngudn ning luong.

Trong kién triic dugc thé hién trén Fig.4, tram goc 100 theo k¥ thuat da biét co thé
luya chon mdt trong sb bay ché do tao ciu hinh dugc thé hién trén Fig.1 dua vao cac
yéu td chang han nhu yéu cAu dich vu duoc thu thap trong mdot thoi gian dai, dé tao
cAu hinh hudng truyén cua tai nguyén, va thong béo cho thiét bi dau cudi 200 va tram
gbc 300 vé c4u hinh huéng truyén theo cach thuc tao cAu hinh ban tinh hodc tinh nho
st dung truyén béo hiéu 16p cao. S6 lwong cua cac ché d6 tao céu hinh duogc thé hién
trén Fig.1 1a twong dbi nho, va don vi tai nguyén ma hudéng truyén dung c6 thé duoc
tao cAu hinh dwgc giéi han chi ¢ dang cia khung con. Trong truong hop nay, c4u hinh
clia huéng truyén dudng 1én hodc duong xudng cta tai nguyén la khong du linh hoat

dé thich tmg yéu cAu dich vu thay ddi dong. Theo cac giai phap dugc dé xuét theo cac

225-



53395 26/74

phuong an cua sang ché, cac huéng truyén clia cdc thanh phan tai nguyén nhan dugc
théng qua su phan chia dua vao cac do chi tiét tai nguyén khac nhau c6 thé dugc tao
chu hinh. Vi dy, thanh phan tai nguyén ma huéng truyén ding cho né co thé duoc tao
chu hinh c6 thé 13 don vi tai nguyén nhé hon mot ky hiéu OFDM, ky hi¢u OFDM, khe,
khe nho, khung con, khung con nhd, khung radio, siéu khung, hodc twong tu. Mot cach
twong Ung, cO nhiéu ché do tao cAu hinh. Theo cach nay, hudng truyén cua tai nguyén
c6 thé dugc tao cAu hinh mét cach linh hoat hon dé thich timg véi yéu cau dich vu thay
d6i dong.

Phan sau ddy md t&, dua vao Fig.7, phuong phap tao céu hinh huéng truyén duoc
dé xuit theo phuong 4n cua sang ché nho st dung mot vi du trong d6 thiét bi thir nhat
la tram gbc 100 trong kién triic dugc thé hién trén Fig.4 va thiét bi thir hai la thiét bi
dau cudi 200 trong kién tric dugc thé hién trén Fig.4. Phuong phap co thé bao gébm

cac budc sau day.

101. Tram gbc 100 giri thong tin chi béo tht nhat dén thiét bi dau cudi 200, trong
do thong tin chi bdo thu nhit dugc st dung dé chi bao cAu hinh cia cac hudng truyén
duong 1én va/hodc dudng Xuéng, cAu hinh dugc str dung dé mé ta cac loai, sb luong,
va su phan bb ciia cac thanh phan tai nguyén duge bao gdm trong mot chu ky, thanh
phin tai nguyén 1a tai nguyén nhan dugc thong qua su phan chia dua vao do chi tiét tai
nguyén, do chi tiét tai nguyén bao gbm do chi tiét mién thoi gian, do chi tiét mién thoi
gian bao gbm don vi tai nguyén nhé hon mot ky hiéu OFDM, ky hiéu OFDM, khe nho,
khe, khung con nho, khung con, khung radio, hodc siéu khung, céac loai thanh phan tai
nguyén bao gbém thanh phan tai nguyén duong lén, thanh phan tai nguyén duong
xubng, va thanh phan tai nguyén chuyén doi gitta thanh phan tai nguyén duong xubng
va thanh phén tai nguyén duong 1én, hudéng truyén cta thanh phan tai nguyén dudng
1én 1a huong duong 1én, va hudng truyén cta thanh phan tai nguyén duodng xubng 1a
hudéng duong xubng.

Hudng truyén ctia thanh phan tai nguyén duong lén la huéng duong 1én nghia la
viéc truyén thong tin theo huéng duong lén twong Gng tir thiét bi ddu cudi dén tram
gbc co thé dugc thuc hién trén thanh phan tai nguyén duong lén. Hudng truyén cia

thanh phén tai nguyén duong xubng 12 huéng duong xudng nghia 1a viéc truyén thong

26-



53395 27/74

tin theo huéng dudng xudng tuong Ung tir tram gbc dén thiét bi dau cubi c6 thé dugc
thuc hién trén thanh phan tai nguyén dudng xudng. Thanh phén tai nguyén chuyén doi
duge nam giita thanh phan tai nguyén dudng xubng va thanh phan tai nguyén dudng
1én, va duge sit dung dé chuyén dbi gitta thanh phan tai nguyén duong xudng va thanh
phan tai nguyén dudng 1én, nghia la, thanh phan tai nguyén chuyén dbi 12 khoang bao
vé da nang hoac khoang trong trong hé théng hién thoi. Sy phan bd & day nghia 1a su

sdp xép ctia cac thanh phan tai nguyén khac nhau trong mot chu ky.

0 day, thanh phan tai nguyén c6 thé 1a don vi tai nguyén nhan dugc thdng qua su
phén chia dua vao do chi tiét tai nguyén, trong d6 do chi tiét tai nguyén co thé bao
odm do chi tiét mién thoi gian. DO chi tiét mién thoi gian c6 thé 1a don vi phan chia tai
nguyén trong mién thoi gian. Vi dy, do chi tiét mién thoi gian c6 thé bao gém don vi
tai nguyén nhé hon mot ky hiéu OFDM, ky hiéu OFDM, khe, khe nho, khung con,
khung con nhé, khung radio, siéu khung, hodc tuong tu. Trong mién thoi gian, mot
cach tuong g, thanh phan tai nguyén ma nhén dugc thong qua su phén chia ciing
duoc thé hién nhu don vi tai nguyén nhé hon mot ky hiéu OFDM, ky hiéu OFDM, khe,
khe nho, khung con, khung con nho, khung radio, si€u khung, hodc twong tu. So véi
k¥ thuat da biét trong d6 cac thanh phan tai nguyén trong mot chu ky chi bao gbm céac
khung con, theo phuong 4n nay cla sang ché, thanh phén tai nguyén trong mét chu ky
c6 thé 1a don vi tai nguyén nho hon mét ky hiéu OFDM, ky hiéu OFDM, khe, khe nho,
khung con, khung con nho, khung radio, siéu khung, hodc twong tu ma nhéan dugc

thong qua su phén chia dua vao do chi tiét mién thoi gian.

Theo cach nay, su phan chia cac don vi tai nguyén ¢co thé khong bi gi6i han & dang
cua khung con nhu theo k¥ thuat da biét, va thanh phén tai nguyén 16n hon hodc nhé
hon c6 thé nhan duge thong qua su phan chia, sao cho viéc phéan chia tai nguyén linh
hoat hon. Khi cac huéng truyén duong lén va/hodc duong xubng dugc tao cAu hinh
dua vao céc thanh phan tai nguyén dudi cac dang khéac nhau va khac nhau vé kich

thudc, huéng truyén cua tai nguyén co thé dugc tao cAu hinh mét cach linh hoat hon.

Ngoai ra, so véi ché do tao céu hinh theo k¥ thuét da biét trong d6 mot chu ky bao
gbém 10 khung con, theo phuong 4n nay cua sang ché, s6 luong cua cac thanh phan tai

nguyén dugc bao gbm trong mdt chu ky 1a khong bi gi6i han, va nhiéu loai thanh phan
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tai nguyén hon co thé duge bao gbm. Céc loai khac nhau va cac s6 lwong khac nhau
ciia céc thanh phan tai nguyén c6 thé twong tmg v6i nhiéu cach thirc phan bd hon. Néi
cach khac, co nhiéu ché do tao chu hinh. Theo cach nay, huéng truyén duong 1én hodc

dudng xubng ctia thanh phan tai nguyén dugc tao cAu hinh mot cach linh hoat hon.

Theo phuong 4n nay cia sang ché, cac chu hinh khac nhau, dugc chi bao bdi thong
tin chi béo thu nhét, ciia cac huéng truyén duodng 1én va/hodc duong xubng trong mot

chu k¥ ¢6 thé dugc goi 1a cac ché do tao c4u hinh khac nhau.

Vi du, gia su rang dang cla thanh phan tai nguyén trong chu ky dugc tao cAu hinh
1a khe, va mdi chu ky 13 5 ms bao gdm 10 khe, céc ché d9 tao cau hinh c6 kha nang c6
thé duoc thé hién trong bang 1 duéi day. Trong bang 1, U biéu dién khe duong lén, D
bidu dién khe dudng xudng, va S biéu dién khe dic biét, trong d6 khe dac biét dugc su

dung cho viéc chuyén dbi giita huéng truyén dudng xubng va huéng truyén duong 1én.

Béang 1
86 S6 khe
kiéu ol 1| 2| 3| 4| s| e 71| 8| 9
#0 d S u d d S u d S u
#1 d d S u d d S u u d
#2 u u d d d d d S u u
#3 d d d d S u d S u d

Theo mot vi du khac, gia su rang cac dang cia cac thanh phan tai nguyén trong
chu ky duoc tao cAu hinh bao gdbm khe va khung con, va mdi chu ky 1a 5 ms bao g6m
2 khung con va 6 khe, cac ché do tao cAu hinh c6 kha nang co thé dugc thé hién trong
bang 2 dudi day. Trong bang 2, U biéu dién khung duong lén, D biéu dién khung
duomg xuéng, u bidu dién khe dudng 1én, d biéu dién khe dudng xubng, S biéu dién

khung dic biét, va s biéu dién khe dic biét, trong d6 khung dac biét va khe déc biét

8-



53395 20/74

duoc st dung cho viéc chuyén doi gifta huéng truyén duong xuong va huéng truyén

duong lén.
Bang 2
S6 thanh phan tai nguyén
S6
Khung con Khe
khe

0 1 0 1 2 3 4 5
#0 D S u d d S u d
#1 D D S u d d S u
#2 U U d d d S u u
#3 D D d d S u u u

Cén luu v rang, theo phuong 4n nay cla sdng ché, kich thuéc cta chu ky co6 thé
duoc tao cAu hinh phu thudc vao tinh huéng thuc té, vi du, c6 thé 14 2 ms, 5 ms, 10 ms,
hoac tuong tu. Tram géc 100 c6 thé thong bado cho thiét bi dau cubi 200 vé chu ky
dugc tao cdu hinh nhd st dung bt ky mot trong s6 truyén bao higu 16p cao, truyén bao
hiéu 16p diéu khién truy cap phuong tién MAC, hodc truyén bao hiéu 16p vat ly. Ngoai
ra, cac thanh phan tai nguyén dugc bao gbm trong chu ky c6 thé 1a theo mot hodc
nhidu dang, ching han nhw don vi tai nguyén nho hon mot ky hi¢u OFDM, ky hi¢u
OFDM, khe nho, khe, khung con nhd, khung con, khung radio, va siéu khung; va sb
lwong cu thé va cach thirc phén bd cac thanh phan tai nguyén c6 thé duoc két hop dua
vao yéu cau thuc té, ma khong bi gi6i han & cac tinh hubng duge thé hién trong bang 1

hodc bang 2, va khong dugc liét ké & day.

102. Thiét bi dau cubi 200 thu thong tin chi bao thi nhét dugc gui boi tram gbe
100.

Sau khi thu théng tin chi bao thit nhét dwoc giri boi tram gde 100, thiét bi dau cubi

200 c6 thé biét, dua vao thong tin chi bao tht nhét, hudng truyén duodng lén hoac
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dudng xubng duge tao cAu hinh dung cho thanh phan tai nguyén.

103. Tram géc 100 thuc hién viée truyén thong tin dua vao chu hinh, dugc chi bao

boi thong tin chi bao thir nhét, ciia cac hudng truyén dudng 1én va/hoac duong xudng.

Sau khi giti thong tin chi bdo thir nhét, tram gde 100 ¢6 thé thuc hién viée truyén
thong tin v6i thiét bi dau cudi 200 trong 6 1 dwa vao cac hudng truyén dudng 1én
va/hodc duong xubng, duoc chi bao bai théng tin chi bao thir nhat, cla céc thanh phan
tai nguyén.

104. Thiét bi dAu cuéi 200 thuc hién viéc truyén thong tin dya vao céu hinh, duge
chi bao boi théng tin chi bao thir nhét, clia cac huéng truyén duong 1én va/hodc dudng

xudng.

Sau khi thu théng tin chi bao thir nhit dwgc gui béi tram gde 100, thiét bi déu cudi
200 c6 thé thyc hién viéc truyén thong tin voi tram gbc 100 dya vao cac huéng truyén
duong 1én va/hodc duong xudng, dugc chi bao béi thong tin chi bao thi nhét, cua cac

thanh phan tai nguyén.

Ngoai ra, khi thiét bi thit hai & budc 102 1a tram géc 300, & bude 104, sau khi thu
théong tin chi bao thir nhét dugc giri boi tram gde 100, tram gbc 300 co thé thuc hién
thao tac tao ciu hinh dua vao cac hudng truyén, duoc chi béo boi thong tin chi bao thu
nhét, cta cac thanh phén tai nguyén, vi du, co thé cap nhat hoac tao cAu hinh lai ché do
tao c4u hinh cua 6 2 hodc thuc hién viéc giéi han lap lich, dé 1am giam can nhiéu véi 6

1.

C6 thé hiéu rang theo phuong phap tao cAu hinh duge d& xuét theo phuong 4n nay
clia sang ché, tram gbc 100 co thé phan chia tai nguyén thanh cdc dang cua cac thanh
phan tai nguyén dya vao cac do chi tiét tai nguyén khéac nhau, sao cho cac huodng
truyén duong lén va/hodc dudong xubng c6 thé duge tao cAu hinh dya vao cac dang
khac nhau, cac sb luong khac nhau, va cac cach thirc phan bd khac nhau cia cac thanh
phén tai nguyén. Theo cach nay, cach thire tao chu hinh tré nén linh hoat hon, dé thich

ung hon véi yéu cau dich vu thay dbi dong.

Hon nita, theo phuong &n nay cua sang ché, tram gbc 100 c6 thé tao cAu hinh truéc

gia tri dang s6 cu thé ciia chu ky néu trén. Trude bude 101, phuong phap tao cAu hinh
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6 thé con bao gém budc: giri, boi tram gbe 100, chu ky dén thiét bi ddu cudi 200 nho
sit dung it nhét mot trong sb truyén béo hiéu 16p cao, truyén bio hiéu 16p MAC, hodc

truyén bao hiéu 16p vét ly.

Bude giri, boi tram gbe 100, chu ky dén thiét bi dau cudi 200 nho sit dung truyén
b4o hiéu 16p cao co thé cu thé con bao gom: giri, boi tram gbc 100, chu ky dén thiét bi

dau cudi 200 nho st dung thong tin hé théng.

Theo phuong 4n nay cia sang ché, vi tram gbc 100 c6 thé tao cdu hinh gia tri chu
ky cu thé va huéng truyén ciia thanh phan tai nguyén, tram gbc 100 ¢6 thé didu khién
hiéu sut cua lién két gifta tram géc 100 va thiét bi dau cudi 200, sao cho hiéu suét lién

két co6 thé kiém soat dugc.

Ngoai ra, theo phuong 4n nay cia sang ché, khi do chi tiét mién thoi gian 1a khung
con, thanh phan tai nguyén dudng 1én bao gbm it nhét mot trong s6 khung con duong
1én thir nhit va khung con dudng 1én thi hai, va thanh phén tai nguyén dudng xudng
bao gom it nhéAt mot trong sd khung con dudng xubng thir nhét va khung con dudng
xubng thir hai. Khung con duong 1én thir nhét 13 khung con duong 1én thong thuong,
khung con dudng xubng thir nhét 1a khung con dudng xubng thong thuong, khung con
dudng 1én thir hai bao gdm truyén trén kénh diéu khién duong xubng, kénh dit lidu
duong 1én, va kénh diéu khién duong 1én, va khung con duong xubng thit hai bao gbm
truyén trén kénh didu khién duong xubng, kénh dir liéu duong xubng, va kénh diéu
khién duong 1én.

Khung con duong 1én thi nhét 13 khung con dudng 1én thong thudng, khung con
dudng xudng thir nhét 12 khung con dudng xubng thong thuong, khung con dudng 1én
thi hai bao gdm truyén trén kénh diéu khién dudng xudng, kénh dit liéu duong Ién, va
kénh diéu khién duong 1én, va khung con duong xudng thit hai bao gbém truyén trén
kénh didu khién dwong xubng, kénh di ligu duong xudng, va kénh dieu khién duong
1én. Khung con dudng lén thir nhét va khung con duodng xubng thir nhét 12 cac khung
con thong thuong trong bdi canh chung hién nay. Déi voi su thé hién chi tiét, tham
chiéu cac phan mo ta vé cac khung con & phan dau ctia muc md ta chi tiét sang ché nay.
Khung con duong lén thir hai va khung con duong xubng thit hai c6 thé 1an luot 1a

khung con duong 1én loai mdi va khung con duong xuong loai mai, va c6 the 1an lugt
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dwoc goi 1a khung con dudng 1én doc 14p va khung con duong xubng doc 1ap. Déi véi
s thé hién chi tiét, tham chiéu cac phdn mo ta lién quan vé Fig.2a va Fig.2b. Khung
con dudng 1én thi hai va khung con duong xubng thit hai c6 thé ciing lan lugt dugc
goi 1a khung dudng lén phéi hop va khung duong xubng phoi hop. Ngoai ra, khi do
chi tiét mién thoi gian 1 khung con, cac khung con trong chu ky ¢ thé con bao gom
khung dac biét loai mai. Péi vé6i céc su thé hién chi tiét, tham chiéu dén cac phﬁn déu
chita cac duong thing dimg trén Fig.2a va Fig.2b. Khung dac biét loai méi ¢6 thé duge
sit dung cho viéc chuyén déi gitta huéng truyén dudng xubng va huéng truyén duong
1én. N6i cach khac, khung dic biét loai méi duge sir dung cho viéc chuyén dbi gifra
khung con dudng xubng loai méi va khung con duong 1én loai méi. Khung con dudng
1én thir hai va khung con duong xubng thir hai c6 thé bao gdm khoang chuyén dbi

duong 1én/dudng xudng, ma cling dwgc goi 12 khoang bao vé.

Khi d6 chi tiét mién thoi gian 1a khe, thanh phan tai nguyén dudng 1én bao gbm it
nhét mot trong s6 khe duong 1én thu nhit va khe dudng 1én thir hai, va thanh phan tai
nguyén dudong xubng bao gbm it nhAt mot trong s6 khe duong xubng thit nhét va khe
duong xuéng thir hai. Khe dudng 1én thir nhét 1a khe duong 1én thong thuong, khe
dudng xubng thir nhét 12 khe duong xubng thong thuong, khe duong Ién thir hai bao
gém truyén trén kénh didu khién duong xudng, kénh dit liéu duong lén, va kénh diéu
khién duong 1én, va khe dudong xubng thir hai bao gdm truyén trén kénh didu khién

duong xubng, kénh dit lidu duong xubng, va kénh diéu khién dudng 1én.

Khe duong 1én thir nhét 12 khe dudng 1én thong thuong, khe duong xudng thir nhét
1a khe dudng xudng thong thuong, khe duong 1én thir hai bao gbdm truyén trén kénh
didu khién duong xubng, kénh dit liéu duong l1én, va kénh diéu khién duong Ién, va
khe dudng xudng thi hai bao gbm truyén trén kénh diéu khién duong xubng, kénh dir
litu dudong xudng, va kénh diéu khién duong lén. Khe dudng lén thi nhét va khe
duong xudng thir nhét 1a cac khe thong thudng trong bdi canh chung hién thoi. DPéi véi
cac su thé hién chi tiét, tham chiéu dén cac phén md ta vé cac khe & ph?ln dau cua phﬁn
mo ta chi tiét sang ché. Khe duong 1én thir hai va khe duong xubng thir hai c6 thé lan
Iuot 1a khe dudng 1én loai méi va khe dudng xudng loai méi, va c6 thé 1an luot duge
g0oi 12 khe duong 1én doc 1ap va khe duong xubng doc 1ap. Péi v6i cac sy thé hién chi

tiét, tham chiéu dén cac phan mo ta lién quan vé Fig.2a va Fig.2b. Khe duong lén thi
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hai va khe dudng xubng thir hai c6 thé cing 1an lugt duge goi 12 khe duong 1én phéi
hop va khe duong xubng phéi hop. Ngoai ra, khi d chi tiét mién thoi gian 13 khe, cac
khe trong chu k¥ ¢6 thé con bao gom khe dac biét loai méi. Péi véi cac su thé hién chi
tiét, tham chiéu dén céc phan dugc dién day boi cac duong thang dung trén Fig.2a va
Fig.2b. Khe ddc biét loai méi c6 thé dugce sit dung cho viée chuyén doi giita hudng
fruyén duong xung va hudng truyén dudng lén. Noi cach khéc, khe ddc biét loai mdi
dugc st dung cho viéc chuyén doi giita khe duong xudng loai méi va khe duong lén
loai moi. Khe duong 1én thi hai va khe duong xubng thtt hai c6 thé bao gébm khoang

chuyén d6i duong 1én/duong xuong, ma cling dugc goi la khoang bao vé.

Theo cach nay, so véi ché do tao ciu hinh theo k¥ thuat da biét trong d6 cac khung
con trong mot chu ky bao gébm khung con dudng xubng thong thuong, khung con
dudng 1én thong thuong, va khung ddc biét, theo ché dd tao céu hinh theo phwong an
nay cua sang ché, cac thanh phan tai nguyén trong mot chu ky ¢6 thé c6 nhiéu dang.
Khi c4c thanh phan tai nguyén trong chu ky 1a cac kKhung con ho#c cac khe, cac khung
con hodc cac khe & day co thé con bao gdm khe hodc khung con duong 1én va khe
hodc khung con dudong xubng doc 1ap, ngoai ra khung con hogc khe duong xubng
thong thuong, khung con hodc khe duong Ién thong thuong, va cac khung hodc cac
khe dic biét. Ngoai ra, cac khung hodc cac khe nay c6 thé twong ung voi cac tinh
hubng phan b6 khac nhau hodc cac ciu tric khac nhau theo cac céu hinh khéc nhau,
sa0 cho ¢6 thé thu dugc nhiéu ché d6 tao cdu hinh hon theo phuong 4n nay cua sang

ché, dé tao cAu hinh mot cach linh hoat hon hudéng truyén clia tai nguyén.

Vi du, gia su rang dang cta thanh phan tai nguyén trong chu ky dugc tao cAu hinh
1a khung con, va mdi chu ky bao gdm 10 ms va bao gbm tong sb 10 khung con, céac
ché d6 tao cAu hinh c6 kha nang c6 thé duoc thé hién trong bang 3 dudi day. Trong
bang 3, U biéu dién khung con dudng 1én thong thuong, D biéu dién khung con dudng
xubng thong thuong, NU biéu dién khung con dudng lén loai méi, ND biéu dién
khung con duong xudng loai méi, va S biéu dién khung dic biét loai mdi, trong do
khung dic biét loai méi dugc sit dung cho viéc chuyén doi gitta hudéng truyén dudng

xuong va huéng truyen duong lén.
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Vi du, gia su rang dang cua thanh phan tai nguyén trong chu ky dugc tao cAu hinh

]a khe, va mdi chu ky bao gdm 5 ms va bao gom tong sd 10 khe, cac ché do tao ciu

hinh ¢6 kha ning c¢6 thé dugc thé hién trong bang 4 dudi day. Trong bang 4, nu biéu

dién khe dudng 1én loai méi, nd biéu dién khe duong xudng loai méi, va ns biéu dién

khe dic biét loai méi, trong d6 khe dac bigt loai moi duoc st dung cho viéc chuyén

d6i gitta huéng truyén duong xudng va huéng truyén duodng 1én.
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Theo mot vi du khéc, gia sir rang cic dang cua cac thanh phan tai nguyén trong
chu ky duoc tao cAu hinh bao gdbm khe va khung con, va mdi chu ky 14 5 ms bao gdm
2 khung con va 6 khe, cac ché db tao cu hinh c¢6 kha ning co thé duoc thé hién trong
bang 5 dudi day. Trong bang 5, U biéu din khung con dudng lén thong thuong, D
biéu dién khung con duong xubng thong thuong, u biéu dién khe duong lén thong
thuong, d biéu dién khe duodng xuéng thong thuong, S biéu dién khung dic biét, va s
bidu didn khe dic biét, trong d6 khung dac biét va khe ddc biét dugc str dung cho viéc
chuyén dbi gitta hudéng truyén duong xubng va huéng truyén duong 1én; va NU biéu
dién khung con duong 1én loai méi, ND biéu dién khung con duong xubng loai méi,
NS bidu dién khung dic biét loai m&i, nu biéu dién khe duong lén loai méi, nd biéu
dién khe duong xudng loai méi, va ns biéu dién khe dic biét loai méi, trong d6 khung
dic biét loai méi va khe dac biét loai mdi dugce st dung cho viéc chuyén dbi gitra

hudng truyén duong xudng loai méi va hudng truyén duong 1én loai moi.

Bang 5
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Ngoai ra, trong hé¢ théng song cong phén chia theo tdn sb (Frequency Division
duplex, FDD), huéng truyén duong 1én hodc duong xudng cla tai nguyén mién thoi
gian trong toan b dai tan cua séong mang duong 1én hodc duong xudng hoic trong mot
s dai con cia song mang duong l1én hodc duong xudng c6 thé thay dbi dwa vao yéu
cau dich vu, sao cho séng mang duong 1én hodc song mang duong xubng khong chi
duy tri bén vitng 12 séng mang duong lén hodc duong xudng. Do d6, theo phuong an
nay cua sang ché, ngoai do chi tiét mién thoi gian, do chi tiét tai nguyén co thé con bao
gdm do chi tiét mién tan s6. Noi cach khac, céc thanh phin tai nguyén ¢6 thé duoc
phan chia linh hoat va nhé hon theo hai huéng, cu the la, 4o chi tiét mién thoi gian va
do chi tiét mién tan sd, sao cho huéng truyén duong 1én hodc duong xubng duge tao

cAu hinh mot cach linh hoat hon dua vao thanh phén tai nguyeén.

Do chi tiét mién tan sd co thé 1a don vi phan chia tai nguyén trong mién tan s6, vi
du, c6 thé bao gdm khéi tai nguyén vt 1y PRB, thanh phan kénh diéu khién CCE, dai
con, dai tn, hodc twong tu. Tai nguyén nhan dugc théng qua su phan chia dua vao do
chi tiét mién tan sb cling duogc thé hién 1a PRB, CCE, dai con, hodc dai tan trong mién
tin 6. Dai thn & day co thé la dai tn séng mang. Vi du, khi d0 chi tiét mién thoi gian
1a khe, va do chi tiét mién tan s6 1a PRB, thanh phﬁn tai nguyén nhéan dugc thong qua

su phén chia co thé 1a don vi tai nguyén dugc thé hién trén Fig.3.

Theo cach thuc hién tuy y, viéc ciu hinh dugc st dung dé mo ta cac loai, so luong,

va sy phan b6 ctia cac thanh phan tai nguyén dugc bao gdm trong mot chu ky & budc
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101 bao gém: cu hinh dugc st dung dé mo ta cac loai, sd hrong, va sy phan bd cia
céc thanh phan tai nguyén dugc bao gdm trong chu k¥ hién thoi hoac trong chu ky thir
k sau chu ky hién thoi, trong d6 k 1a s6 nguyén duong. N6i cach khéc, tram gbc 100 c6
thé tao cAu hinh ché d6 tao cAu hinh tuong tmg v6i chu ky hién thoi hodc chu ky tiép
theo.

Vi du, trong mot tinh hudng c6 thé, nhu dugc thé hién trén Fig.8a, thong tin chi
béo thir nhit dwoc ndm & khung dudng xudng thir ba trong chu ky thir N ¢6 thé duge
st dung dé chi béo ché do tao cAu hinh twong fmg v6i chu ky thir (N+1). Theo mot tinh
huéng cu thé khac, nhu duoc thé hién trén Fig.8b, thong tin chi bdo th{ nhét dugc nam
trong khung duong xubng thir nhét trong chu ky thit N ¢6 thé duge st dung dé chi bao
ché d6 tao cAu hinh tuong tmg véi chu ky thi N hién thi. Can luu y rang, viée thong
tin chi bao thir nhét duoc sit dung dé chi bao ché d¢ tao cdu hinh trong tng véi chu ky
hién thoi, ché do tao cu hinh twong tg v6i chu k¥ tiép theo, hogc ché do tao cAu hinh
tuong tmg vé6i chu k¥ thit x sau d6 c6 thé lién quan dén vi tri cia thdng tin chi bio tha
nhét trong chu ky hién thoi, hodc co thé duoc thong bdo trude nho sir dung truyén bao
hiéu 16p cao, va didu nay khong dugc gidi han cu thé ¢ day. D biéu dién khung dudng

xudng.

Theo phuong an nay cua sang ché, tram gdc 100 c6 thé tao cAu hinh ché do tao cau
hinh twong tg véi chu ky hién thoi hogc chu ky tiép theo, dé chi béo, dén thiét bi dau
cudi 200 theo thoi gian thuc khi dich vu lién quan thay dbi, cac hudng truyén duong
1én va/hodc dudng xubng cla cac thanh phan tai nguyén twong tmg véi chu ky hién
thoi, chu ky tiép theo, hodc chu ky thir x tiép theo, dé thuc hién viec truyén thong tin
trong chu ky hién thoi hodc chu ky tiép theo dua vao hudng truyén duong 1én hodc
duong xudng dugc tao chu hinh méi, nho d6 phan hoi yéu ciu dich vu thay ddi dong
kip thoi. Theo k¥ thuat da biét, tram géc 100 luya chon ché d6 tao cAu hinh dua vao cac
yéu td chang han nhu yéu cAu dich vu duoc thu thip trong mot thoi gian dai. Thong
thuong, ché do tao cAu hinh dugc lwa chon on dinh trong thoi gian dai va khong thay
dbi trong mot thoi gian ngan, va khong thé thay ddi trong tat ca thoi gian thuc. Do do,
khi yéu cau dich vu trong mang bién dong twong dbi 16n, ché do tao cau hinh theo k¥

thuat da biét khong thé dap tmg yéu cdu dich vu thay d6i dong.
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Ngoai ra, khi thanh phan tii nguyén bao gbdm khung con loai méi hodc khe loai
méi, vi khung con loai méi hodc khe loai méi bao gbm thong tin dit liéu va thong tin
didu khién, vin d& can nhiéu giita cac 6 dugc xem xét nhiéu hon. Vi dy, khi khung con
hién duoc xtr ly boi tram gbc 100 1a khung con duong xubng thong thuong, va khung
con hién dugce xur ly béi tram gbc 300 1a khung con duong 1én loai méi, viéc can nhiéu
lién két gifra cac huéng lién két khac nhau hodc can nhiéu lién két ngang (Cross link
interference, CLI) ton tai trong phan thong tin dir liéu can dugc xem xét, va can nhiéu
trong phan thong tin didu khién ciing can dugc xem xét. Vi du, phan thong tin didu
khién dudng 1én cia tram gbc 300 bi can nhidu béi sy truyén dit liéu duong xudng cia
tram gdc 100. Do d6, su tang cudng viéc cip phat dong cua cac huéng truyén dudng
1én va/hodc dudng xudng bdi tram gbc 300 cin dugc xem xét. Theo phuong phép tao
cAu hinh dugce dé xuét theo phuong 4n nay cua sang ché, cac hudng truyén dudng 1én
va/hoic duong xuéng ¢6 thé duoc tao cAu hinh mét cach linh hoat theo thoi gian thyc
d& 1am giam sy can nhifu 14n nhau giita cac 6. Tuy nhién, theo phwong phap tao céu
hinh theo k§ thuat da biét, can nhiéu gifta cac hudng lién két khac nhau c6 thé khong

duoc giai quyét.

Cén luu vy rang, theo phuong 4n nay cua sing ché, thong tin chi bao thu nhét co thé
chi bao truc tiép cac huéng truyén duong 1én va/hodc duong xudng ctia cac thanh phan
tai nguyén trong mot chu ky. Vi dy, thong tin chi bao tht nhét c6 thé 12 ndi dung trong
bang 1, dé chi bao cac hudng truyén cila cac thanh phan tai nguyén. Theo cach khac,
thong tin chi bao thir nhat ¢6 thé bao gém thong tin nhan dang, va thong tin nhan dang
dugc st dung dé chi béo céu hinh cta cac hudng truyén duong 1én va/hodc duong
xubng. Khi thong tin chi béo thir nhét bao gdbm thong tin nhan dang, thong tin cAu hinh
ban dau c6 thé dugc thiét dat trude. Thong tin cAu hinh ban dau c6 thé bao gém su
twong Ung gitta ciu hinh cua cac hudng truyén duong I1én va/hodc duong xubng va
thong tin nhan dang. Thong tin chu hinh ban du c6 thé ciing duoc goi 1a thong tin
turong Ung cua cAu hinh ctia cac huéng truyén duong 1én va/hodc duong xubng.

Dang thé hién cu thé cua thong tin chi bao thir nhét khong bi gidi han theo phuong
an nay cua sang ché. Theo cach thuc hién tily y, thong tin nhan dang co thé 1a chi sb.
Theo phuong 4n nady cua sang ché, viéc mo ta dugce thyc hién nho st dung mot vi du

trong d6 ché do tao cau hinh dugc st dung la dang thé hién cua cau hinh cua cac
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huéng truyén duong 1én va/hodc dudng xubng.

G bude 101, dua vio Fig.9, viéc giri, boi tram gbc 100, thong tin chi béo thir nhét

dén thiét bi dau cudi 200 c6 thé cu thé bao gé)m budc sau day.

1010. Tram gbc 100 giti thong tin chi béo thir nhét dén thiét bi dau cudi 200 nhd
stt dung it nhit mot trong s6 truyén bao hiéu 16p cao, truyén bdo hiéu 16p diéu khién

truy cap phuong tién MAC, hoac truyén bao hiéu 16p vat ly.

No6i cach khac, bt ké thong tin chi bao thir nhét 1a thong tin chi béo truc tiép cac
huéng truyén dudng 1én va/hodc duong xubng clia céc thanh phan tai nguyén hodc
thong tin bao gbm thong tin nhan dang, thong tin chi bao thi nhét c6 thé duoc giri dén
thiét bi ddu cubi 200 nho st dung it nh4t mot trong sb truyén bdo hiéu 16p cao, truyén

bao hidu 16p MAC, hoic truyén bao hiéu 16p vét Iy.

Mot cach cu thé, dua vao Fig.10, khi thong tin chi bao thir nhét bao gém thong tin

nhan dang, trude bude 101, phuong phéap ¢ thé con bao gdbm budc sau day.

105. Tram gbc 100 giri thong tin cAu hinh ban dau dén thiét bi dau cudi 200, hogc
tao ciu hinh thong tin c4u hinh ban dau trude nhd st dung trung tdm khai thac, quan 1y,
va bao dudng OAM, trong d6 thong tin cAu hinh ban diu bao gém su tuong Ung gitra
thong tin nhén dang va cdu hinh ctia cic hudng truyén dudng 1én va/hodc duong

xuong.

Truc khi gt théng tin chi bao thir nhét, tram gdc 100 ¢6 thé thong béo trude cho
thiét bi dau cubi 200 vé thong tin cAu hinh ban diu bao gém su twong (mg gifra thong
tin chi bao thtt nhat va cu hinh cla cac huéng truyén duong 1én va/hodc duong xubng,
cu thé 13, ché do tao cdu hinh, hodc thiét dat truéc thong tin cAu hinh ban dau qua
OAM. Theo céch nay, sau khi théng tin chi bdo thtr nhdt duge giti, thiét bi dau cudi
200 c6 thé biét ché do tao cAu hinh cta cdu hinh hién thoi cua tram géc 100 dva vao su
twong Umg, dugc thu nhén trude, gitta thong tin chi bao thtr nhat va ché do tao cAu

hinh.

Ngoai ra, so v4i thong tin chi bao thir nhét, lugng thong tin chu hinh ban dau la
tuong dbi 16m, va thong tin c4u hinh ban dau c6 thé con bao gdm mot s6 thong tin khéc

dwa vao yéu cau thuc té, dé giai thich y nghia cua thong tin chi bao thi nhét, sao cho
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thiét bi dAu cudi 200 c6 thé biét mot cach rd rang, dwa vao thong tin chi bao thir nhét,
ché do tao ciu hinh dugc chi bdo béi tram gbc 100. Thong tin cAu hinh ban d4u c6 thé
duoc giri dén thiét bi dau cudi 200 theo cach tao cAu hinh ban tinh. Theo phuong 4n
nady cua sang ché, cdu hinh ban tinh c6 thé dugc thong bao nhd st dung truyén bao
hiéu 16p cao. Vi du, truyén bao hiéu 16p cao c6 thé 1a bao hi¢u didu khién tai nguyén
radio (Radio Resource Control, RRC), hoac truyén b4o hiéu 16p cao dugc gui nho s
dung théng tin phat rong. Cu thé 13, tram gbc 100 c6 thé thong béo cho tram gbc 300
vé thong tin cAu hinh ban dau nho st dung giao dién gilta cic tram géc, hoac ¢6 thé
thong bao cho thiét bi dau cudi 200 vé cAu hinh ban diu nho st dung bao hiéu giao

dién khong gian.

Pé phan mo ta rd rang hon, phan sau day thuc hién viéc mo ta nho str dung cac vi
du.

Gia st rang chu ky dugc tao cAu hinh theo k¥ thuét da biét 1a 10 ms. Theo thiét ké
LTE, ché do tao cau hinh mic dinh 13 cac khung con DSUUU DSUUU. Thong qua ciu
hinh mac dinh, thiét bi dau cubi xem xét réng, dua vao thong tin hé théng, ché d6 tao
cAu hinh hién thoi 1a ché do tao cdu hinh #0 duoc thé hién trén Fig.1, trong d6 D la
khung con dudng xudng thong thuong, S 1a khung dac biét, va U la khung con duong
1én thong thuong.

Theo phuong 4n nay cua sang ché, dé hd tro mot cach linh hoat hon cAu hinh cla
cac huong truyén duong lén va/hodc duong xubng, cach thire xir 1y ¢ thé 1a: trudc tién
Xt 1y ba khung con dAu tién trong mdi 5 ms la cac khung con ¢ dinh, va xur Iy hai
khung con cudi cung 1a cac khung con linh hoat. N6i cach khac, cac khung con la
DSUFF DSUFF. Vi dy, trong truong hop nay, bdn bit c6 thé duoc st dung dé chi bao
loai cuia cac khung linh hoat. Péi voi cac su thé hién chi tiét, dwa vao bang 6 dudi day.
Trong bang 6, U biéu dién khung con duong 1én thong thuong, D biéu dién khung con
dudong xudng thong thudng, S biéu dién khung dac biét, NU biéu dién khung con

duong 1én loai méi, va ND biéu dién khung con duong xuong loai méi.

Béng 6

C S6 khung con
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ac bit
chi 0 1 2 3 4 5 6 7 8 9
bao
0 N N N
D S U D S U U
000 U U U
0 N N N
D S U D S U D
001 U U U
0 N N N N
D S U D S U
010 U U D D
0 N N N N
D S U D S U
011 U D U U
0 N N N N
D S U D S U
100 U D U D
0 N N N N
D S U D S U
101 U D D D
0 N N N N
D S U D S U
110 D D U U
0 N N N N
D S U D S U
111 D D 8] D
1 N N N N
D S U D S U
000 D D D D

Trong mdi hang cla bang 6, bbn bit chi bao co6 thé twong tmg v6i mot ché d6 tao
chu hinh. Theo mot vi du, thong tin chi bao thir nhét c6 thé bao gém thong tin nhéan
dang, ma co thé 1a, vi du, bén bit duge thé hién trong bang 6, va thong tin cAu hinh ban
diu co6 thé bao gdm nodi dung trong bang 6. Khi tram gbc 100 gui bdn bit chi bao 1a
thong tin chi bao thir nhét dén thiét bj dau cudi 200, thiét bi dau cudi 200 c6 thé xac

dinh ché do tao cAu hinh dua vao bdn bit chi bao va nodi dung trong bang 6.
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Céan phai luu y rang trong bang 6, khung con linh hoat c6 thé con 1a khung con
duong 1én doc 14p NU hodc khung con duong xuéng dbc lap ND. Thiét bi dau cudi
200 ¢6 thé do kénh va phan hdi chi bao chit luong kénh (Channel Quality Indicator,
CQI) hoic chi béo trang thai kénh (Channel State Indicator, CSI) trong khung con linh
hoat, sao cho tram géc 100 thuc hién viéc 1ap lich dya vao CQI hodc CSI dugc phan
hdi. Ngoai ra, trude khi phat hién khung con linh hoat, thiét bj dAu cudi 200 da biét
huéng truyén ctia khung con linh hoat tru¢ce, sao cho thiét bi dau cudi 200 c6 thé dimg
huéng PDCCH trong khung con linh hoat dugc thiét dit dén khung duong 1én, nho d6

lam gidm cong suét tiéu thu cua thiét bi dau cubi 200.

Ngoai ra, phuwong phap tao chu hinh duoc dé xuit theo phuong 4n nay cla sang
ché con gitp lam giam do tré ctia phéan hdi cua yéu cau lap tw dong lai (Hybrid
Automatic Repeat Request, HARQ) boi thiét bi dau cubi 200. Khi ché do tao cu hinh
4# dwgce thé hién trén Fig.1 theo k¥ thuat da biét duge st dung, néu thiét bi dau cudi
200 thu, trong khung con 4# trong chu ky thir N dugc thé hién trén Fig.11a, dit liu
dwgc giri béi tram gde 100, thiét bi dau cudi 200 cb thé giri phan hdi HARQ chi trong
khung dudong 1én 2# trong chu ky (N+1). Theo phuong phap tao c4u hinh duoc dé xuat
theo phuong 4n nay cua sang ché, thiét bi dau cubi 200 c6 thé biét, trude trong chu ky
thit N duoc thé hién trén Fig.11b hodc trong chu ky trude chu ky thit N dua vao thong
tin chi bao thtt nhat, ché do tao cAu hinh twong tmg v6i chu ky tha N. Do do, khi
khung duong 1én A con ton tai sau khung duong 1én 4# trong chu ky thlr N, thiét bi dau
cudi 200 c6 thé giri phan hdi HARQ trong khung duong 1én A, thay cho g phan hoi
HARQ trong khung dudng 1én 2# trong chu ky thir (N+1) nhu theo k¥ thuét da biét,
nho d6 1am giam do tré phan hoi HARQ.

Hon nita, dua vao Fig.12, tram géc 100 c6 thé duoc tao chu hinh véi thong sb thu
nhat. Khi théng sé tht nhat 12 gia tri dugc thiét dat trude thi nhéat, bude 101 ¢o thé cu

thé bao gdm budc sau day.

1011. Tram gbc 100 giri thong tin chi bao thir nhat dén thiét b dau cudi 200 nho st

dung truyén bao hiéu 16p cao.

Theo céach nay, tram gbc 100 gtri thong tin chi bao tha nhit dén thiét bi ddu cudi
200 theo cach thirc tao cau hinh ban tinh nho st dung truyén bao hiéu 16p cao.
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Khi thong s6 thir nhét 12 gi4 tri duogc thiét dat trude thir hai, bude 101 ¢6 thé cu thé

bao gom budc sau day.

1012. Tram gbc 100 giri thong tin chi béo thtr nhat dén thiét bi du cubi 200 nho
st dung it nhit mot trong s6 truyén bao hiéu 16p MAC hodc truyén bao hiéu 16p vat ly.

Theo céch ndy, tram gbc 100 c6 thé giri thong sé thir nhat dén thiét bi thir hai nho
st dung it nhat mot trong sb truyén bao hiéu 16p cao, truyén bao hiéu 16p MAC, hodc
truyén bao hiéu 16p vat ly. Theo cach nay, tram gbec 100 ¢o thé gui thong s6 thtr nhét
dén thiét bi dAu cudi 200 theo cach thirc tao cau hinh ban tinh nho sir dung truyén bao
hiéu 16p cao, hodc gui thong sé thir nhat dén thiét bi dau cudi 200 theo cach thirc tao
chu hinh dong nho st dung truyén bao hiéu 16p MAC hodc truyén béo hiéu 16p vat ly.
Budc giri, boi tram gbe 100, thong sb thir nhat dén thiét bi dau cudi 200 nho sir dung
truyén bao hiéu 16p cao c6 thé bao gdm: giri, boi tram gbc 100, thong sb thir nhét dén
thiét bi ddu cubi 200 nhd st dung thong tin hé théng. Theo cach nay, tram gbc 100 co
thé thong bao cho thiét bi dAu cudi 200 ciia thong s6 tha nhét nho st dung thong tin hé

théng.

Theo mdt vi du, thong sb thir nhét c6 thé 1a chu ky. Noi cach khac, khi chu ky
duge thiét dat dén gia tri duge thiét dit trude thi hai, ché do tao cdu hinh dong co thé
duroc kich hoat, va thiét b dau cudi 200 cin phat hién truyén béo hiéu 16p MAC hoac
truyén bao hiéu 16p vt 1y dé biét cau hinh cia huéng truyén. Nguoc lai, khi chu k¥
duoc thiét dat dén gia tri dugc thiét dat trude thi nhat, ché do tao cAu hinh dong co thé
duoc hity kich hoat, va thiét bi dAu cudi 200 can phat hién truyén bao hiu 16p cao dé
biét cAu hinh cua huéng truyén. Vi du, mot bit dugc st dung dé biéu dién thf)n»g sb thu
nhét, gi4 tri dugc thiét dit true thi nhat 1a 0, va gia tri dugc thiét dat trudce tht hai 1a
1. Khi théng s6 thi nhét 13 0, tram gbc 100 gl thong tin chi bao thu nhit dén thiét bi
dAu cubi 200 nho st dung truyén bao hiéu 16p cao. Khi thong s tha nhat 1a 1, tram
gbe 100 giri thong tin chi béo thir nhat dén thiét bi dAu cubi 200 nho st dung it nhat
mot trong s6 truyén béo hidu 16p MAC hodc truyén béo hiéu 16p vat Iy. Vi du, néu hai
bit duroc sir dung dé bidu dién thong s tht nhét, gia tri duge thiét dat trude thir nhit c6
thé 1a bat ky mot trong s6 01, 10, va 11, trong d6 01, 10, va 11 ¢6 thé 14n luot twong

{mg v6i cdc gid tri chu ky khac nhau. Vi dy, 01 biéu dién 5 ms, 10 biéu dién 10 ms, va
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11 bidu didn 20 ms. Gia tri dwoc thibt dat trude thit hai 1a 00. Khi thong sb thix nhét 1a
10, tram gbc 100 giri thong tin chi béo thir nhat dén thiét bi du cudi 200 nho st dung
truyén bao hiéu 16p cao, v6i chu ky c6 10 ms. Khi thong s6 thit nhét 1a 00, tram gdc
100 giri thong tin chi béo thi nht dén thiét bi dau cudi 200 nh sir dung it nhét mot
trong s6 truyén bao hiéu 16p MAC hodc truyén béo hi¢u 16p vét ly. Khi cach thirc tao
cAu hinh dong duge str dung, gié tri chu ky twong Gmg ¢6 thé 1a 1 ms, 2 ms, 3 ms, hodc
tuong tu. Khi cach thire tao cAu hinh ban tinh duoc st dung, gia tri chu ky twong Ung
¢6 thé 1a 5 ms, 10 ms, 20 ms, 50 ms, 100 ms, hoac tuong tu. Chu ky ¢6 thé dugc tao
chu hinh nho st dung it nhat mot trong s6 truyén bao hiéu 16p cao, truyén bao hiéu 16p
MAC, hoic truyén bao hidu 16p vat Iy. Khi viéc cau hinh duge thuc hién nhd sir dung

truyén bao hiéu 16p cao, chu ky c6 thé duoc thong bao nho str dung thong tin hé théng.

Cé thé hidu theo bude 1011 va bude 1012 ring, tram gde 100 c6 thé thiét dat thong
sé thir nhét dén gia tri duoc thiét dat trude th nhat hodc gia tri dugc thiét dat trude thi
hai, d& xédc dinh xem viéc giri thong tin chi béo thi nhét nho sir dung cach thire tao céu
hinh ban tinh hodc cach thuc tao cAu hinh dong, dé tao chu hinh cac hudng truyén
duong 1én va/hodc duong xubng cta cac thanh phf?m tai nguyén. Ngoai ra, qua viéc
chuyén dbi gifra gia tri dugc thiét dat trude tha nhét va gia tri duge thiét dat trudc thir
hai, su chuyén ddi linh hoat gifta cach thirc tao cAu hinh ban tinh va cach thic tao cAu
hinh dong c6 thé duoc thuc hién hodc céach thirc tao cAu hinh dong co thé duoc kich
hoat/huty kich hoat. Theo cich nay, hudng truyén duong lén hodc duong xubng cla

thanh phan tai nguyén dugc tao cAu hinh mot cach linh hoat hon.

Theo k¥ thuat da biét, tram gdc glri thong tin chi bdo ciia cac hudng truyén dudng
1én va/hoic dudng xudng nho st dung truyén bao hiéu 16p cao. So v6i viéc sir dung
truyén bao hiéu 16p cao, theo phwong an nay cua sang ché, truyén bao hiéu 16p vat ly
hodc truyén bdo hidu 16p MAC c6 thé dwoc sir dung dé 1am giam do tré xir 1y, ma
khong can du bao dic diém dich vu, sao cho tram géc 100 c6 thé diéu chinh mdt cach
hiru hiéu hudng truyén duong lén hodc duong xudng cta thanh phan tai nguyén, dé

thich g véi dac diém dich vu.

Theo céch nay, khi dich vu trong 0 bién dong twong dbi 16n, tram gdc 100 c6 thé

kich hoat cach thuc tao cAu hinh dong, dé dép lai dich vu dong theo thoi gian thuc. Khi
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dich vu trong 6 bién dong twong déi nho, tram gde 100 ¢6 thé tao cAu hinh cac huéng
truyén duong 1én va/hodc duong xudng theo cach thirc tao cAu hinh ban tinh, va huy
kich hoat cach thitc tao cAu hinh dong, d¢ 1am giam chi phi phat hién kénh diéu khién

béi thiét bi dau cudi 200, va 1am giam cong suét tiéu thy cua thiét bi.

Ngoai ra, theo phuong 4n nay cua sang ché, tram gdc 100 thong bao cho thiét bi
dau cudi 200 vé mét lwrong 16n thong tin cAu hinh ban diu theo cach thirc tao cau hinh
ban tinh nho st dung truyén bao hiéu 16p cao trudc, hodc tao cAu hinh trudc thong tin
cAu hinh ban dau thong qua OAM va giri mot lugng twong ddi nhé thong tin chi bao
th nhat dén thiét bi dau cubi 200 theo cach thuc tao cAu hinh dong nho st dung
truyén bao hiéu 16p vat Iy hogc truyén bao hiéu 16p MAC. Theo cach nay, tai duge
mang trén lién két co thé duoc lam giam, do té cua chu hinh clia cac hudng truyén
duong 1én va/hodc duong xubng c6 thé dugc 1am gidm, hiéu qua cAu hinh cia tram
gbc 100 co thé dugc nang cao, su cAp phat dong cuia cac hudng truyén duong 1én
va/hodc duong xubng c6 thé dugc ting cudng, va su can nhiéu 13n nhau giira cac 6 c6

thé duogc 1am giam.

Theo céach thyc hién co thé khac, thong tin chi bao thw nhét c6 thé mang thong sb
thir hai. Thong s6 thi hai c6 thé duoc sir dung dé chi bao khoang thoi gian, va khoang
thoi gian cO thé bao gbm M chu ky, trong d6 M 1a s nguyén duong. CAu hinh dugc st
dung dé md ta cac loai, sb lugng, va su phan b6 ciia cac thanh phan tai nguyén dugc
bao gém trong mot chu ky co thé bao gdm: cAu hinh c6 thé duge sir dung dé mo ta cac
loai, sb luong, va sy phén b6 ciia cac thanh phan tai nguyén dugc bao gbm trong mdi
trong s6 M chu ky dugc bao gbm trong khoang thoi gian dugc chi bao boi thong sb

th hai.

Théng sb thtr hai va chu ky c6 thé gidng hoic c6 thé khac nhau, va khoang thoi
gian dugc chi bdo bdi thong s6 thit hai 6 thé bao gom it nhit mot chu k¥. Vi dy, khi
chu ky 1a 5 ms, va thong sé thi hai bidu dién 20 ms, 20 ms dugc biéu dién boi thong
s6 thit hai bao gdm bén chu k¥, va thong tin chi bao thir nhét c6 thé duge st dung dé
chi béo cac loai, ) lwong, va su phan bb cua cac thanh phﬁn tai nguyén dugc bao gém
trong mdi trong s6 bén chu ky. Noi cach khac, cac cAu hinh cia cac huéng truyén

duong 1én va/hodc dudng xudng trong bén chu ky 1a gidng nhau.
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Theo céch thuc hién c6 thé khac, théng tin chi bao thir nhat c6 thé mang thong sb
thir ba, va thong s6 thir ba 6 thé duge s dung dé chi bao diém thoi gian. Céu hinh
dugc st dung dé mo ta céac loai, sb luong, va su phan bd cia cac thanh phén tai nguyén
dugc bao gdbm trong mot chu ky bao gdm: cdu hinh dugc sir dung d8 mo ta céac loai, s6
lwong, va sy phén b6 ciia cac thanh phan tai nguyén dugc bao gbm trong mdi chu k¥

trong mién thoi gian sau diém thoi gian dugc chi bao béi thong s6 thir ba.

Thong s6 thir ba c6 thé 13 su thé hién két hop ctiia mot hodc nhiéu trong s don vi
tai nguyén b4t dAu nho hon mot ky hiéu OFDM, ky hiéu OFDM, khe, khe nho, khung

con, khung con nhd, khung radio hogc siéu khung.

Vi du, khi chu ky 12 5 ms va thong s6 thtt ba biéu dién diém thoi gian 1, nhiéu chu
ky c6 thé dugc bao gdm sau diém thoi gian 1, va thong tin chi bao thir nhit c6 thé
duoc sit dung dé chi bao cac loai, sb luong, va su phan b6 cta cac thanh phin tai
nguyén dugc bao gbm trong mdi chu k¥ sau diém thoi gian 1. Noi cach khac, cAu hinh
ciia cac hudng truyén dudng 1én va/hodc dudong xubng trong mdi chu ky sau diém thoi

gian 1 1a gidng nhau.

Theo cach thuc hién c6 thé khac, thong tin chi béo thu nhét c6 thé mang thong s6
thir hai va théng sb thit ba. Thong s6 thir hai dugc s dung dé chi bao khoang thoi gian,
va thong sb tht ba dugc sir dung dé chi bao diém thoi gian. Chu hinh dugc st dung dé
mo ta cac loai, sd lwgng, va su phan b6 ciia cac thanh phan tai nguyén dugc bao gbém
trong mdt chu ky bao gbm: cu hinh duoc st dung dé mo ta cac loai, s6 lugng, va su
phéan bd ciia cac thanh phéan tai nguyén dugc bao gdm trong mdi chu ky trong khoang

thoi gian dugc chi bao boi thong sb thi hai.

Vi du, khi chu k¥ 12 5 ms, théng s6 thtt hai biéu dién 20 ms, va thong s6 tht ba
biéu dién diém thoi gian 1, 20 ms dugc chi bao boi thong s6 thit hai bao gdbm bdn chu
ky, va thong tin chi bao thir nhét c6 thé duoc st dung dé chi bao céac loai, s6 lugng, va
su phan bb ciia cac thanh phan tai nguyén dugc bao gbm trong mdi trong s6 bdn chu
ky sau diém thoi gian 1. N6i cach khac, cac cAu hinh ctia cac hudng truyén duong 1én
va/hodc duong xubng trong bdn chu ky dugc bao gbm trong ctra s6 thoi gian 20 ms

sau diém thoi gian 1 1a gidng nhau.

Theo cach thuc hién co thé khac, tram géc 100 ¢6 thé con duoc tao cu hinh véi
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thong s6 thir hai, va théng s6 thir hai duge st dung dé chi bao khoang thoi gian.

Phuong phép cé thé con bao gdm budc sau day:

106. Tram gbc 100 giri thong tin chi bao thtr hai dén thiét bi du cudi 200 nho st
dung it nh4t mot trong sd truyén bao hiéu 16p cao, truyén bdo hiéu 16p MAC, hoic
truyén béo hiéu 16p vét 1y, trong d6 thong tin chi béo thir hai mang thong s6 thir hai, va
thong tin chi bao thir hai dugc sit dung dé chi bao rang cu hinh cua cac huéng truyén
duong 1én va/hodc dudng xubng trong mdi chu ky trong khoang thoi gian duoc chi bao

béi thong s6 thi hai 1a cAu hinh duge chi béo boi thong tin chi bao thir nhét.

Theo cach nay, tram gbc 100 co thé guri thong tin chi bao thi hai dén thiét bi dau
cubi 200 theo cach thire tao cAu hinh ban tinh hodc cach thirc tao cu hinh dong, dé chi
béo rang cdu hinh cta cac hudéng truyén duong lén va/hodc dudng xubng trong mdi
chu ky dugc bao gbm trong khoang thoi gian duge chi bao béi thong sb thit hai 1a chu
hinh duoc chi bao bdi thong tin chi bao thw nhat. Khi thu thong tin chi bao thir hai
mang thong s& thr hai, thiét bi dau cubi 200 co thé hidu ring ciu hinh cia cac huéng
truyén duong 1én va/hodc dudong xubng trong mdi chu ky dugc bao gbm trong khoang
thoi gian dugc chi bao boi thong b tht hai 13 cAu hinh dugc chi bao béi thong tin chi

béo thit nhit. Thong s6 thit hai va chu ky c6 thé giéng nhau hoac ¢6 thé khac nhau.

Vi duy, khi thong s6 thtr hai 13 20 ms va chu ky 13 5 ms, thong tin chi bao thir hai
duoc st dung dé chi béo rang cau hinh cta cac hudng truyén duong lén va/hodc dudng
xudng trong mdi trong s6 bdn chu ky dugc bao gbm trong 20 ms 1a cAu hinh duoc chi
b4o bdi thong tin chi béo thir nhat.

Theo cach thuc hién co thé khac, tram géc 100 ¢6 thé dugce tao cAu hinh véi thong
36 thir nhét va thong sb thir hai. Phuong phap c6 thé con bao gdm mot trong s6 hai

budc sau day.

107. Khi thong s6 thir nhét 1 gia tri dugc thiét dat trude thir nhét, tram goc 100
giti thong tin chi bao thit hai dén thiét bi du cudi 200 nho sir dung truyén bao hidu 16p
cao, trong d6 thong tin chi bao thir hai mang thong sb tht hai, va thong tin chi bao thk
hai dugc st dung dé chi bao rang cu hinh cta cac hudng truyén dudng 1én va/hodc
duong xubng trong mdi chu ky trong khoang thoi gian dugc chi bdo boi thong s6 tha

hai 14 céu hinh duoc chi bao béi thong tin chi béo thir nhat.
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Trong trudng hop nay, tram gbe 100 c6 thé giri thong tin chi bao thir hai theo cach
thirc tao cAu hinh ban tinh.

108. Khi thong sb thit nhit 1a gid tri duoc thiét dat trude thir hai, tram goe 100 giri
thong tin chi bdo thu hai dén thiét bi diu cubi 200 nho s dung it nhét mot trong sd
truyén béo hidu 16p MAC hodc truyén béo hiéu 16p vat 1y, trong d6 thong tin chi béo
ther hai mang thong s6 thir hai, va thong tin chi bao thir hai dugc st dung dé chi bao
rang cAu hinh cia cac huéng truyén duong 1én va/hodc dudng xubng trong mdi chu ky
trong khoang thoi gian dugc chi béo bai thong s6 thir hai 12 c4u hinh dugc chi bao boi

thong tin chi béo thir nhat.

Trong truong hgp nay, tram gbc 100 c6 thé giri thong tin chi bao thir hai theo cach

thirc tao cAu hinh dong.

Theo cach thuc hién co thé, tram géc 100 ¢6 thé dugc tao cAu hinh véi thong sb
thit ba, va thong sd thit ba dugc sir dung dé chi bao diém thoi gian. Phuong phép c6

thé con bao gdm budc sau day.

109. Tram gbc 100 giri thong tin chi bao thir ba dén thiét bi dau cubi 200 nho sir
dung it nhit mot trong b truyén bdo hiéu 16p cao, truyén bao hiéu 16p MAC, hodc
truyén bao hiéu 16p vat ly, trong do6 thong tin chi bao thr ba mang thong sb tht ba, va
thong tin chi bao thtr ba dugc st dung dé chi bao rang cAu hinh cla cac hudng truyén
duong 1én va/hodc duong xubng trong mdi chu ky trong mién thoi gian sau diém thoi
gian duge chi bao béi thong sb thir ba 1a cau hinh duge chi bao bdi thong tin chi bao

thir nhét.

Theo cach thuc hién co thé, tram géc 100 c6 thé duge tao cAu hinh v6i thong sb

thit hai va thong sb tht ba. Phuong phap c6 thé con bao gdm budc sau day.

1100. Tram gbc 100 gtri thong tin chi bao thir tr dén thiét bi thir hai nho sir dung it
nh4t mot trong s6 truyén bao hiéu 16p cao, truyén bao hiéu 16p MAC, hoac truyén béo
hiéu 16p vat ly, trong do6 thong tin chi bao thir tu mang thong s6 thit hai va thong s6 thtr
ba, va thong tin chi bdo thr tw dugc st dung dé chi béo ring cu hinh cta cac huéng
truyén duong 1én va/hodc duong xubng trong mdi chu k¥ trong khoang thoi gian duogc

chi bao béi théng s tht hai va bt diu tir diém thoi gian dugc chi bao bdi thong sb
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thi ba 1a cAu hinh dugc chi bo béi thong tin chi bao thtr nhat.

Theo céch ndy, tram gbe 100 c6 thé gt théng tin chi béo thir tu dén thiét bi dau
cudi 200 theo cach thire tao cAu hinh ban tinh ho#c cach thitc tao céu hinh dong. Thong
56 thir ba ¢6 thé duoc thong bdo dén thit bi dAu cubi 200 nho sir dung bat ky mot
trong sb truyén bao hiéu 16p cao, truyén bao hiéu 16p MAC, hozc truyén bdo hiéu 16p
vat 1y. Noi cach khéc, tram gbc 100 ¢6 thé tao cau hinh cac huéng truyén duong 1én

va/hoic dudong xuong trong cuira sb bat dau tir diém thoi gian bat dau.

Theo cach thuc hién c6 thé khéc, thong tin chi bao thir nhét c6 thé con mang thong
s6 thir nhat. Theo cach thuc hién c6 thé khac, tram géc 100 c6 thé duoc tao c4u hinh
v6i thong sb thie nhét va thong s6 thir ba, va thong tin chi bao thir ba mang thong sd
thit ba. Theo cach thuc hién co thé khac, tram géc 100 duoc tao cu hinh véi thong s6
thir nhat, thong sb thi hai, va thong s6 thir ba, va thong tin chi béo thir tr mang thong
s6 thir hai va thong s6 thi ba. Céc truong hop c6 thé khac khong dugc liét ké ¢ day.

Diéu dang cha v 1a theo phuong 4n nay cia sang ché, thong tin chi bao thir nhat,
thong tin chi béo thir hai, thong tin chi bao thir ba, va thong tin chi bdo thir tu cd thé
dugc giri dén thiét bi dau cudi 200 nho st dung bat ky mot trong sb truyén bdo hiéu
16p cao, truyén bao hiéu 16p MAC, hoac truyén bao hiéu lép vat Iy. Bit ky mot trong
s6 thong sb thw nhat, thong sb thir hai, va thong s6 thit ba c6 thé duoc mang trong
thong tin chi bao thir nhét, thong tin chi bao thur hai, thong tin chi bao thtt ba, hoac
thong tin chi bao thur tu, hodc ¢ thé dugc mang trong bao hiéu khac; va co6 thé ciing
dugc giri dén thiét bi dau cudi 200 nho st dung bat ky mot trong sb truyén bao hiéu

16p cao, truyén bao hiéu 16p MAC, hodc truyén bao hiéu 16p vét ly.

Theo phuong én nay cua sang ché, c6 nhiéu phuong phéap dé tram gbc 100 gui
thong tin chi bao thi nhét dén thiét bi dau cudi 200 nho st dung truyén bao hiéu 16p
vat 1y. Phan sau day thyc hién viéc mo ta nho sur dung hai phuong phap lam vi du.

Phuong phap 1: Tram géc 100 giri thong tin chi bao thi nhat dén thiét bi dau cubi
200 nho st dung tai nguyén kénh chi bao yéu cau lap tu dong lai dugc luu gitt PHICH.

Theo phuong phap, tram gbc 100 c6 thé Iru trit mot sb tai nguyén PHICH, trong

d6 cac tai nguyén PHICH dugc luu gilt duge s dung dung cho viéc gui thdng tin chi
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béo tht nhit trong thoi gian tao cAu hinh cta cac hudng truyén duodng 1én va/hodc
duong xudng, va cac tai nguyén PHICH dugc luu giir c6 thé dugc thong bdo nho sir
dung truyén bao hiéu 16p cao. Bit chi bao trong thong tin chi béo thir nhét co thé dugc
xir 1f nhw bit PHICH, nghia 13, c6 thé dugc giai diéu bién va duge lap lai qua khoa
dich chuyén pha nhi phan (Binary Phase Shift Keying, BPSK), va dugc da hop va
dugc xao tron nho st dung chudi truc giao. Co mdi twong quan pht hop dugc xac dinh
trude gitra chudi truc giao va cac tai nguyén duge luu gitr. Tram gbc 100 co thé tao cau
hinh nhiéu hon mot tai nguyén PHICH dung cho mdi bit chi bao trong thong tin chi
béo thir nhat. Trong trudng hop niy, cac tai nguyén PHICH c6 the dugc nhém lai, va

group seq \ N
(nPHICH’ nPHICH) dugc sit dung dé chi bao rang PHICH dugc sur dung 1a tai nguyén thur x

trong nhom, va dé chi bao chudi duoc st dung cho tai nguyén. O day thong tin nhom
c6 thé dugc thdng béo nhd st dung truyén bao hiéu 16p cao. Trong trudng hop nay,
tram gdc 100 ¢6 thé cung cip mét cach linh hoat dé can bang hiéu suét bit chi bao va
cac chi phi bao hiéu diéu khién. Theo phuong phap, tram géc 100 sé& thuc hién viéc do
twong Ung, vi du, bang cach diéu khién su cap phat tai nguyén kénh chia sé¢ duong lén
vat Iy (Physical Uplink Shared Channel, PUSCH) hogc giai dieu bién dich chuyén tuan
hoan clia tin hiéu tham chiéu (Reference Signal, RS), dé tranh sy xung dot gitra bit

trong thong tin chi bao thit nhét va bit PHICH thong thuong.

Phuong phap 2: Tram gbc 100 giri thong tin chi béo thir nhit dén thiét bi dau cudi
200 nho sit dung tai nguyén thanh phan kénh didu khién CCE trong tai nguyén kénh
didu khién duong xudng vat ly PDCCH.

Theo phuong phap, tram gbc 100 c6 thé Iwu trit mot sb tai nguyén CCE trong tai
nguyén PDCCH, trong d6 céc tai nguyén CCE dugc luu gitt duogc su dung dung cho
viéc giri thong tin chi bao thir nhét trong thoi gian tao cAu hinh cta cac huéng truyén
duong 1én va/hodc duong xubng, va cac tai nguyén CCE dugc luu gitr co thé duoc
thong bao nho st dung truyén bao hiéu 16p cao. Cac bit chi bao trong thong tin chi béo
thir nhét c6 thé dugc ma hoa va dugc giai diéu bién theo cing mot cach nhu kénh chi
béo dinh dang diéu khién vat ly PCFICH, va sau d6 dugc anh xa 1én trén RE trong céc
tai nguyén CCE dugc luu gitt. Cach thirc anh xa cdc tai nguyén CCE dugc luu gitr 1én

trén tai nguyén vat ly thuc té pht hop v6i dinh nghia PDCCH hién c6. Céc bit chi bao
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trong théng tin chi bao th nhét c6 thé ciing duoc sit dung nhu 1a thong tin diéu khién
duong xubng ngin méi DCL. DCI méi duge xu 1y theo cung mot cach nhu DCI thong
thuong khéac. CRC bd sung cO thé dugc x40 tron nho st dung ky hiéu nhan dang tam
thoi mang radio (Radio Network Temporary Identity, RNTI) méi dugce tao cdu hinh
béi tram géc 100. RNTI ¢6 thé twong tu nhu ky hi¢u nhan dang tam thoi mang radio O
(Cell Radio Network Temporary Identifier, C-RNTI) cua thiét bi dau cudi.

Phuong phép 3: Tram géc 100 giri thong tin chi bao thit nhét dén thiét bi dau cubi
200 nho st dung tai nguyén PDCCH dugc bd sung méi.

Theo phuong phap, tram gbe 100 c6 thé phan chia lai mot sb tai nguyén CCE,
trong do cac tai nguyén CCE dugc phén chia lai dugc str dung dung cho viéc guri thong
tin chi béo thir nhét trong thdi gian tao cdu hinh cua cac hudng truyén dudng lén
va/hodc dudong xudng, va cac tai nguyén CCE dugc phén chia lai c6 thé dugc thong
bao nho st dung truyén béao hiéu 16p cao. Céc bit chi bao trong thong tin chi bao thir
nhét c6 thé dwgc ma héa va duoc giai diéu bién theo cung mot cach nhu kénh chi bao
dinh dang didu khién vat Iy PCFICH, va sau d6 dugc anh xa 1én trén RE trong cdc tai
nguyén CCE dugc luu gitt. Cach thoe anh xa cac tai nguyén CCE duoc chia lai 1€n
trén tai nguyén vat ly thuc té phi hop véi dinh nghia PDCCH hién co. Cac bit chi bao
trong thong tin chi béo thir nhat c6 thé cling duge st dung nhu la thong tin diu khién
duong xudng méi DCL. DCI méi duge xu 1y theo cung mot cach nhu DCI thong
thuong khac. CRC bd sung c6 thé duge xdo tron nho st dung ky hiéu nhin dang tam
tho1 mang radio méi dugce tao cAu hinh béi tram gbe 100. RNTI ¢6 thé dugc st dung
dé phan trang nhom cac UE, va/hodc nhém cac tai nguyén mién thoi gian, va/hodc
nhom céc tai nguyén mién tin s6. No6i cach khac, RNTI can phai duge st dung khi
nhém cac UE, va/hodc nhom céac tai nguyén mién thoi gian, va/hodc nhom cac tai
nguyén mién tin sb duoc gidi x4o tron. RNTI ¢ thé twong tw nhu ky hiéu nhan dang

tam thoi mang radio 6 C-RNTI ctia thiét bi dau cudi.

Tai nguyén PDCCH dugc bd sung méi can dugc thong bao boi thiét bi thir nhat
dén thiét bi thtr hai, hodc cin dugc tao cAu hinh truée qua OAM. Thiét bi thi nhét c6
thé thong bdo cho thiét bi thtr hai vé tai nguyén PDCCH duoc b6 sung méi nho st
dung truyén bao hiéu 16p cao. PDCCH méi c6 thé Ia it nhét mot trong s6 PDCCH
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nhém (group PDCCH), PDCCH chung (common PDCCH), hoic PDCCH chung cho
nhém (group common PDCCH). PDCCH méi 1a PDCCH cu thé, duge dinh rd dbi véi
nhém cac UE, hodc nhém céc tai nguyén mién thoi gian, hodc nhém cac tai nguyén

mién tan so, dé dua vao DCI méi.

Theo cac phuong phéap néu trén, tram gbc 100 gtri thong tin chi bao thtr nhét trén
tai nguyén dugc luu gift, dé khong lam ting sy phat hién mu & phia thiét bi dau cudi
200. Ngoai ra, co ché ma héa PCFICH, PHICH, hogc DCI theo k¥ thut da biét co thé
duoc t4i sit dung dé dat duoc do phic tap thuc hién thip khi giri thong tin chi bdo thu
nhét.

Hon nira, tram gbe 100 c6 thé duoc tao cau hinh vé6i hai tap hop tai nguyén, cu thé
1a, tp hop tai nguyén thir nhét va tap hop tai nguyén thit hai. Huéng truyén ctia thanh
phin tai nguyén trong tap hop tai nguyén thi nhét 13 cb dinh, va huéng truyén cia
thanh phan tai nguyén trong tip hop tai nguyén thlr hai 1a c6 thé thay ddi duoc. Chiéc
chan 1, tip hop tai nguyén ¢ day co thé cling duoc goi 1a nhom tai nguyeén, cac chudi

tai nguyén, tAp hop con tai nguyén, hoac twong tu.

Theo phuong 4n nay cua sang ché, cac tai nguyén c6 thé duoc phan chia dua vao
dd chi tiét mién thoi gian va do chi tiét mién tan sd. Do d6, dang cu thé cta thanh phe‘in
tai nguyén ma hudng truyén cua né trong tap hop tai nguyén thir nhat 1a ¢ dinh va
thanh phan tai nguyén ma hudng truyén ctia né trong tap hop tai nguyén thir hai la co
thé thay dbi dugc c6 thé 1a do chi tiét 16n hodc c6 thé la do chi tiét nhé. Cach thirc
phén chia tai nguyén la tuong ddi linh hoat, sao cho huéng truyén duong 1én hodc
dudng xudng cla thanh phan tai nguyén nhan dugc thong qua su phan chia duoc tao

cAu hinh mot cach linh hoat hon.

Huodng truyén cia thanh phan tai nguyén trong tap hop tai nguyén thw nhét 1a ¢
dinh nghia 13, d6i v6i thanh phan tai nguyén trong tap hop tai nguyén thlr nhét, huéng
truyén duogc dinh rd trong ché d6 tao céu hinh 13 huéng ¢ dinh. Cu thé 13, huéng cb
dinh c6 thé 12 huéng duong xudng, va duge sit dung dé truyén thong tin didu khién
quan trong, vi dy, thong tin didu khién chung co ban ching han nhu thong tin ddng bo
héa va thong tin phat rong. Theo cach nay, tap hop tai nguyén thi nhéat nhan dugc

théng qua su phén chia, sao cho thong tin diéu khién quan trong c6 thé duoc truyén
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nho st dung thanh phan tai nguyén trong tdp hop tai nguyén thir nhat duge lwu giit, dé
nang cao hi€u sut hé théng. Vi du, thiét bi dau cubi 200 c6 thé phét hién mdot cach
truc tiép viéc truyén béo hiéu trong thanh phén tai nguyén cu thé trong tip hop tai
nguyén thi nhét duge luu gitt, dé truy cap mang mot cach nhanh chéng. Mot cach tuy
y, thanh phan tai nguyén trong tap hop tai nguyén thir nhét c6 thé duge thong béo theo
cach thuc tao cAu hinh dong hodc ban tinh; va cu thé 1a c6 thé dugce trao dbi nho st
dung giao dién gilra cac tram gbc, hoic ¢o thé duogc thong bao dén thiét bj dau cudi
nho st dung bdo hiéu giao dién khong gian. Bao hiéu dugc trao dbi nho st dung giao
dién gilta cac tram gbc hoic duge truyén nho st dung giao dién khong gian c6 thé 1a
bat ky mot trong s6 truyén bao hiéu 16p cao, bao hi¢u MAC, hoac truyén b4o higu 16p
vat 1y. Viéc théng bao thanh phin tai nguyén dén thiét bi dAu cubi nho st dung bao
hiéu giao dién khong gian bao gbm: thong bao, boi tram gbc, thanh phan tai nguyén
dén thiét bi dau cudi nho st dung bao hiéu giao dién khong gian; va thong bao, bdi
tram gdc, thanh phan tai nguyén dén thiét bi mang thtt hai nho st dung giao dién gitra
céc tram gdc, va thong bao, boi thiét bi mang thir hai, thanh phan tai nguyén dén thiét
bi du cudi nho st dung béo hiéu giao dién khong gian. Ngoai ra, huéng c¢b dinh ¢6
thé 1a huéng duong 1én, va dugc st dung dé truyén thong tin duong lén quan trong
chang han nhu yéu cAu 1ap lich, bdo céo trang thai dém (buffer status report, BSR),
hogc yéu cau truy cap ngau nhién (va tin nhin 3).

Hon nfita, phuong phap dugc dé xuét theo phuong an nay cia sang ché c6 thé con
bao gdm cac budc sau déy.

1101. Tram gbc 100 gii tin nhdn théng bao thir nhat dén thiét bi dau cudi 200,
trong do tin nhén thong bao thtr nhit dugc stt dung dé thong bao rang mot vai hoac tat
c& céc tai nguyén trong tap hop tai nguyén thir hai duogc chuyén dbi thanh tap hop tai
nguy&nﬂm&nhét

1102. Tram gbc 100 gii tin nhén thong bao thir hai dén thiét b dau cudi 200, trong
d6 tin nhin thong bao tht hai dugc sir dung dé thong bao rang mot vai hodc tht ca cac
tai nguyén trong tap hop tai nguyén thir nhét duoc chuyén dbi thanh tap hop tai nguyén

th hai.

Budc giri, béi tram gbe 100, tin nhén thong bao thi nhit va/hoac tin nhin thong
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bio thir hai dén thibt bi dAu cudi 200 bao gdm: giri, bdi tram gde 100, tin nhan thong
béo thit nhét vi/hoic tin nhén théng bao thit hai dén thiét bi dau cudi 200 nho sir dung
bat ky mot trong s6 truyén bdo hiéu 16p cao, truyén bao hiéu 16p MAC, hodc truyén
bao hiéu 16p vat ly.

Theo céach nay, tram gbc 100 ¢ thé thong bao cho thiét bi dau cudi 200 vé tin
nh#n thong bao thi nhét va/hodc tin nhén thong béo thit hai nho s dung truyén béo
hiéu 16p cao theo cach thirc tao cAu hinh ban tinh, hodc nho sit dung truyén bo hiéu
16p MAC hoac truyén bao hiéu 16p vat ly theo cach thirc tao cAu hinh dong.

Theo cach thuc hién tiy ¥, cac tai nguyén trong tap hop tai nguyén tht hai dugc
chuyén ddi thanh tap hop tai nguyén thir nhét c6 thé 1a it nhAt mot trong sd céc tai
nguyén mién thoi gian dugc luu gilt, cac tai nguyén mién tan sb, hodc cac tai nguyén
ma. Theo cach nay, khi luong dir liéu cla thong tin didu khién quan trong can duoc
truyén 13 twong dbi 16n, mot vai hodc tht ca trong s cac tai nguyén dugc luu gifr trong
tap hop tai nguyén tht hai c6 thé dugc nhom lai thanh tap hop tai nguyén thir nhét dé
truyén thong tin didu khién quan trong. Khi lugng dif liéu cia thong tin didu khién
quan trong cAn dugc truyén 1a twong d6i nho, cac tai nguyén ma da dugc nhom lai tir
t4p hop tai nguyén thir hai thanh tap hop tai nguyén thr nhét c6 thé lai dugc nhom lai
thanh tap hop tai nguyén thr hai, sao cho vi€c tao cAu hinh tai nguyén linh hoat hon.

Ngoai ra, ¢ budc 105, bude gui, boi tram géc 100, thong tin cAu hinh ban dau dén
thiét bi dAu cudi 200 c6 thé cu thé bao gom: giri, béi tram goc 100, thong tin cAu hinh
ban dau dén thiét bi du cudi 200 nho st dung thanh phan tai nguyén trong tap hop tai
nguyén thir nhét.

Vi lugng thong tin cAu hinh ban dau 1a twong d6i 16n va thong tin cAu hinh ban dau
thudc vé thong tin hé théng quan trong, thong tin cAu hinh ban d4u c6 thé dugc truyén
nho st dung thanh phan tai nguyén trong tap hop tai nguyén thir nhat.

3 bude 101, bude giri, boi tram gde 100, thong tin chi bao thi nhat dén thiét bi

dAu cudi 200 c6 thé bao gom:
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giri, béi tram gbe 100, thong tin chi bao thir nhat dén thiét bi du cubi 200 nho s
dung thanh phan tai nguyén trong it nhét mot trong sd tap hop tai nguyén thu nhét va
tap hop tai nguyén thir hai.

Théng tin chi bao thit nhét c6 thé duge giri dén thiét bi dau cudi 200 nho st dung
thanh phan tai nguyén trong tap hop tai nguyén tht nhét, hoic nhd st dung thanh phan
tai nguyén trong tap hop tai nguyén thi hai, hoac nh¢ si dung thanh phan tai nguyén
trong tap hop tai nguyén thi nhét va thanh phéan tai nguyén trong tap hop tai nguyén
tha hai. Khi thong tin chi bao thi nhat duoc gui nhd sir dung thanh phan tai nguyén
trong tap hop tai nguyén th nhét, vi huéng truyén cta thanh phan tai nguyén la cb

dinh, khong chi hiéu suét ¢6 thé dugc dap Ung ma can nhién con c6 thé dugce giam.

Hon nita, can luu ¥ rang, phuong phép tao cau hinh duoc dé xuét theo phuong an
nay cla sang ché 12 rd rang doi véi thiét bi dau cubi, va do do co6 thé duge dua vao

mang theo cach tuwong thich nguoc.

Theo phuong 4n nay cua sang ché, trir khi c6 giai thich déc biét khac, cAu hinh ban
tinh thuong dugc thong bao nho st dung truyén bao hiéu 16p cao, vi du, dugc thong
bao nho st dung bao hiéu RRC; va trlr khi c6 giai thich dic biét khac, ciu hinh dong
thuong duge thong bao nho st dung truyén bao hiéu 16p vét Iy hodc truyén bao hiéu
16p MAC.

Theo phuong an nay cua sang ché, phan mo ta duoc thuc hién nho st dung vi du
trong do thiét bi thir nhét 12 tram gde 100. Khi thiét bi tht nhét 14 tram gdc 100, thiét bi
thir hai khong bi gioi han & thiét bi dau cudi 200, va thiét bi thir hai c6 thé theo cach
khac 12 tram gbc khéc, vi du, tram gdc 300. Ngoai ra, thiét b tha nhat c6 thé 1a thiét bi

dhu cubi, va thiét bi thi hai trong truong hop nay c6 thé 1a thiét bi dau cubi khéc.

Ngoai ra, can phai luu y rang phuong 4n nay cua sing ché khong bi gidi han ¢ hé
théng tan s6 thap, va co thé ciing tng dung dugc cho hé théng séng millimet tAn sd
cao. Do d6, ca thong tin chi bdo lién quan néu trén va su cép phat tai nguyén hodc
tuong tu co thé dua vao viéc didu huéng chim séng (beamforming) hodc co thé tuong
Gng v6i ky hiéu nhan dang chum song. No6i cach khéc, tit ca thong tin chi bao lién
quan va tip cac hop tai nguyén hodc cac tap hop con tai nguyén déu c6 thé con mang

ky hiéu nhan dang chum séng. Ky hiéu nhan dang chum séng ¢o thé 1a chi s6 chum
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séng, hodc ky hiéu nhan dang cua tin hiéu déng b6 hoa twong ung voi chum soéng,
hoic ky hiéu nhan dang cla tin hi¢u tham chiéu. Ky hiéu nhan dang cua tin hiéu dong
bo héa hodc ky hiéu nhan dang cta tin hiéu tham chiéu c6 thé la ky hiéu nhan dang
thoi gian lién quan dén tin hiéu déng bod hoéa hodc tin hiéu tham chiéu, vi du, chi b
thoi gian khéi tin hiéu ddng bo hoa.

Su phéan b6 theo sang ché co thé ciing duoc goi 1a cAu tric. Thong sb thtr nhét ¢co
thé 1a chu kY, hodc ¢6 thé 1a thong s6 khac khac v6i chu ky. Thong s& thir nhat co thé
duge tao cAu hinh nho st dung it nhat mot trong sd truyén bao hiéu 16p cao, truyén bao
hiéu 16p MAC, hoic truyén bao hiéu 16p vét ly. Khi thong s6 thtr nhat duoc tao ciu
hinh nho st dung truyén bdo hiéu 16p cao, cu thé 13, thong s thu nhét c6 thé dugc
thong bdo nho st dung thong tin hé théng.

Céc giai phap duoc dé xuit theo cac phuong 4n clia sang ché dugc mo ta chu yéu
tr quan diém vé su tuong tac gitta cac thanh phan mang. C6 thé hiéu rang, dé thuc
hién céac chitc nang néu trén, thiét bi thtr nhat va thiét bi thr hai bao gbm cac cAu trac
phan cimg twong Gmg va/hoic cac modun phan mém dung cho viéc thyc hién cac chirc
nang nady. Nguoi co hiéu biét trung binh trong linh vuc s& dé dang hiéu rang, két hop
v6i cac vi du duge mo ta trong cac phuong an duge boc 10 trong ban mo ta nay, cac bd
phan va cac budc thuat toan va co thé dugc thuc hién boi phﬁn cing hodc su két hop
cua phén ciing va phan mém may tinh theo cac phuong dn cua sang ché. Viéc chirc
ning dugc thuc hién boi phan cting hodc phan mém duoc dan dong boi phan mém
may tinh phu thudc vao cc ung dung cu thé va cac han ché thiét ké cua cic giai phap
k§ thuat. Nguoi co hiéu biét trung binh trong linh vuc c6 thé st dung cac phuong phap
khac dé thuc hién cdc chuc ning néu trén ddi voi mdi tng dung cu thé, ma s& khong

duoc xem 1a thuc hién vugt qué pham vi cua séang ché nay.

Su phan chia médun chire nang ¢6 thé dugc thuc hién trén thiét bi tht nhét va thiét
bi tht hai theo cac vi du vé phwong phap néu trén theo cdc phuong an cta sang ché. Vi
du, cac mddun chirc nang khac nhau co thé dugc phan chia dua vao cdc chirc nang
khac nhau, hodc hai hodc nhiéu hon hai chitc ning c6 thé duoc tich hop thanh mdot
modun xt ly. Modun tich hop ¢é thé dugc thuc hién duéi dang phan ctng, hodc c6 thé

duoc thuc hién dudi dang modun chirc nang phan mém. Can phai luu y rang sy phan

-56-



53395 57/74

chia mddun theo cac phuong &n cua sang ché 1a mdt vi du, va chi don thuén 13 su phan
chia chirc nang logic va ¢o thé c6 cach thuc phan chia khac theo cach thuc hién thuc
té.

Vi du, Fig.13 13 so dd cdu trac gian luge cia thiét bi thir nhét 1300 khi cic mddun
chirc ning khac nhau dwgc phén chia dwa vao cac chtitc nang khac nhau. Thiét bi thir
nhat 1300 ¢6 thé bao gdm bd phan gii 1301 va b phan xt 1y 1302. B phan giri 1301
¢6 thé duroc tao chu hinh dé giri thong tin chi bao thit nhét dén thiét bi th@ hai. Thong
tin chi bao thtr nhat dugc s dung dé chi bao ciu hinh cta cac hudng truyén duong 1én
va/hodc dudng xubng, cAu hinh dugc st dung dé mo ta céc loai, sb lugng, va su phan
b6 ciia cac thanh phan tai nguyén dugc bao gbdm trong mot chu ky, thanh phan tai
nguyén la tai nguyén nhan dugc thong qua su phén chia dya vao do chi tiét tai nguyén,
d6 chi tiét tai nguyén bao gdm do chi tiét mién thoi gian, dd chi tiét mién thoi gian bao
gbm don vi tai nguyén nho hon mot ky hiéu da hop phén chia theo tan sb truc giao
OFDM, ky hiéu OFDM, khe nho, khe, khung con nhd, khung con, khung radio, hodc
siéu khung, cac loai thanh phan tai nguyén bao gbdm thanh phén tai nguyén duong lén,
thanh phan tai nguyén duong xubng, va thanh phan tai nguyén chuyén dbi gitra thanh
phan tai nguyén duong xudng va thanh phan tai nguyén duong Ién, hudng truyén cua
thanh phén tai nguyén dudng 1én 1a hudng dudng 1én, va hudng truyén cua thanh phan
tai nguyén duong xudng 13 huéng duong xubng. BO phan xir Iy 1302 ¢ thé dugc tao
cAu hinh dé thyuc hién viéc truyén thong tin dya vao chu hinh, duogc chi bao boi thong
tin chi bao tht nhét, ciia cac hudng truyén duong 1én va/hodc duong xubng. Ngoai ra,
b6 phan giri 1301 ¢ thé con dugc tao chu hinh dé thuc hién bude 1010 duge thé hién
trén Fig.9, budc 105 duge thé hién trén Fig.10, va bude 1011 va bude 1012 dugc thé
hién trén Fig.12, va/hodc dugc tao ciu hinh dé hd trg cic quy trinh xir ly khac cac
cong nghé dugc md ta trong ban mo ta nay. T4t ca céc ndi dung lién quan vé céac budc
theo cac phuong an vé phwong phéap néu trén co6 thé duoc tham chiéu va Gng dung
duoc cho cac phan md ta vé chitc ning ctia cac modun chirc nang twong Ung, va cac su

thé hién chi tiét khong duge mo ta lai ¢ day.

Fig.14 13 so db cu trac gian lugc cia thiét bi thit hai 1400 khi cac modun chuc
ning khac nhau dugc phén chia dya vao cac chirc ning khac nhau. Thiét bi tht hai

1400 c6 thé bao gdm b6 phan thu 1401 va b phan xir Iy 1402. BO phan thu 1401 ¢6
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thé duoc tao chu hinh dé thu thong tin chi béo thir nhat dugce giri bi thiét bi thu nhét.
Thong tin chi bao thi nhat dugc st dung dé chi bdo chu hinh cua cac huéng truyén
duong 1én va/hodc dudng xubng, cdu hinh dugc sir dung d8 mo ta cac loai, sb lwong,
va su phan bb ciia cac thanh phan tai nguyén dugc bao gbm trong mot chu ky, thanh
phan tai nguyén 1a tai nguyén nhéan duge théng qua su phan chia dya vao do chi tiét tai
nguyén, do chi tiét tai nguyén bao gbm do chi tiét mién thoi gian, do chi tiét mién thoi
gian bao gdm don vi tai nguyén nho hon mot ky hiéu da hop phéan chia theo tan sd truc
giao OFDM, ky hi¢u OFDM, khe nho, khe, khung con nhd, khung con, khung radio,
hoic siéu khung, cac loai thanh phan tai nguyén bao gdm thanh phan tai nguyén duong
1én, thanh phan tai nguyén duong xubng, va thanh phan ti nguyén chuyén ddi gitra
thanh phan tai nguyén dudng xubng va thanh phan tai nguyén duong lén, huéng
truyén cla thanh phan tai nguyén dudng lén 1a huéng duong lén, va huéng truyén cia
thanh phan tai nguyén dudng xudng la huéng dudng xudng. Bo phén xir Iy 1402 c6
thé dugc tao cAu hinh dé thuc hién viéc truyén thoéng tin hodc thao tac tao c4u hinh dua
vao cAu hinh, duoc chi bao boi théng tin chi bao thir nhét, cia cac huéng truyén dudng
1én va/hodc dudng xudng. TAt ca cac ndi dung lién quan cua céc bude theo cac phuong
an vé phuong phép néu trén co thé duoc tham chiéu va tng dung dugc cho cic phan
mo ta chic niang cia cic modun chirc nidng twong Ung, va cac su thé hién chi tiét
khong dugc mo ta lai ¢ day.

Thiét bi tht nhét va thiét bi thtt hai dugc dé xuét theo cac phuong 4n cla sang ché
duge tao cau hinh dé thuc hién phuong phap tao céu hinh hudng truyén, va do do6 co
thé thu duoc cac hiéu qua twong tu nhu phuong phap tao cAu hinh huéng truyén.

Theo phuong 4n don gidn, nguoi co hiéu biét trung binh trong linh vuc c6 thé xem
xét ring hodc thiét b thir nhat 1300 hogc thiét bi thtr hai 1400 c6 thé dugc thuc hién
nhd st dung céu tric duge thé hién trén Fig.15.

Nhu duoc thé hién trén Fig.15, thiét bi 1500 c6 thé bao gdm it nhat mot bg xir Iy
1501, bus truyén thong 1502, bd nhé 1503, va it nhat mot giao dién truyen thong 1504.

Bo xu ly 1501 ¢o thé 12 bd phan xir ly trung tdm (Central Processing Unit, CPU)
da nang, bo vi xit ly, mach tich hop danh riéng tng dung (Application-Specific

Integrated Circuit, ASIC), hodc mot hodc nhiéu mach tich hop dung cho viéc diéu
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khién thue hién cia chuong trinh theo giai phap cia sang ché.

Bus truyén théng 1502 c6 thé bao gdm duong dan dung cho viéc truyén tai théng

tin gifta cac thanh phan néu trén.

Giao dién truyén thong 1504 sit dung thiét bi gidng bd thu phat bat ky de truyén
thong voi thiét bi khac hoic mang truyén thong, chiang han nhu Ethernet, mang truy
cap radio (Radio Access Network, RAN), hodc mang vung cuc bd khong day (Wireless
Local Area Network, WLAN).

Bo nhé 1503 c6 thé 1a bd nhé chi doc (Read-Only Memory, ROM), loai thiét bi
luu trit tinh khac ma c6 thé luu trit thong tin tinh va cc 1énh, by nh¢ truy cap ngiu
nhién (Random Access Memory, RAM), hodc loai thiét bi luu trit dong khac ma cd thé
luu trit thong tin va cac 1énh; hodc ¢d thé 12 bd nhé chi doc 1ap trinh duge x6a dugc
bang dién (Electrically Erasable Programmable Read-Only Memory, EEPROM), b0
nhé chi doc dia compac (Compact Disc Read-Only Memory, CD-ROM) hodc phuong
tién luu trit dia quang khac, phuong tién luu trit dia quang khac (bao gébm dia compac,
dia laze, dia quang, dia da ning k¥ thuat sb, dia quang blue-ray, va tuong tu), phuong
tién luu trit dia tir hodc phuong tién luu trit tr khac, hodc phuong tién co thé truy cap
duoc bang may tinh bat ky ma co thé duoc st dung dé mang hogc luu trit ma chuong
trinh du kién dudi dang cAu truc dit liéu hogc 1énh, ma khong bi gi6i han ¢ d6. B§ nh¢
c6 thé tdn tai doc lap, va dugc két néi v6i bd xir Iy nho st dung bus. Theo cach khac,

bo nhé ¢6 thé duge tich hop véi bd xur 1y.

B0 nhé 1503 duge tao cAu hinh dé luu trit va thuc hién ma chuong trinh ing dung
cua giai phap theo sang ché, va bo xur ly 1501 didu khién viéc thuc hién ma chuong
trinh Gng dung. Bo xit 1y 1501 dugc tao cdu hinh dé thuc hién méa chuong trinh ting
dung dugc luu trlt trong bo nhé 1503, dé thuc hién phuong phap tao c4u hinh theo céc

phuong 4n néu trén.

Trong qua trinh thuc hién cu thé, theo phuwong an, by xtr Iy 1501 c6 thé bao gdm
mdt hodc nhiéu CPU, vi du, CPU 0 va CPU 1 trén Fig.15.

Trong qué trinh thuc hién cu thé, theo phuong 4n, thiét bi 1500 c6 thé bao gbdm
nhiéu bo x 1y, vi du, bd xt Iy 1501 va bo xir ly 1507 trén Fig.15. Mai trong sb cac b
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xir Iy ¢6 thé 1a bd xit Iy mot 16i (CPU don), hoge ¢6 the 12 bo xtr 1y da 16i (nhiéu CPU).
Céc bo xir Iy & day c6 thé 1a mot hodc nhiéu thiét bi, cac mach, va/hodc cac 181 xir Iy

ding cho viéc xur ly dit liéu (vi du, cac 1énh chuong trinh may tinh).

Trong qua trinh thyc hién cu thé, theo phuong an, thiét bi 1500 c6 thé con bao gbém
thiét bi dAu ra 1505 va thiét bi dAu vao 1506. Thiét bi dau ra 1505 truyén théng véi bo
Xt 1y 1501, va c6 thé hién thi théng tin theo nhiéu cach. Vi du, thiét bi ddu ra 1505 c6
thé 12 man hinh tinh thé 16ng (Liquid Crystal Display, LCD), thiét bi hién thi di6t phat
quang (Light Emitting Diode, LED), thiét bi hién thi éng tia catot (Cathode Ray Tube,
CRT), may chiéu (projector), hogc twong tw. Thiét bi dau vao 1506 truyén thong véi bo
xtt Iy 1501, va c6 thé chap nhan dau vao cua ngudi ding theo nhiéu céach thire. Vi du,
thiét bj du vio 1506 c6 thé 1a chudt, ban phim, thiét bi man hinh cdm {ng, thiét bi

cam bi€n, hodc tuong tu.

Phuong an khac cua sang ché @& xuét phuong tién luu trit doc dugc boi may tinh,
ma c6 thé dugce tao cAu hinh dé luu trit 1énh phﬁn mém may tinh dugc sit dung cho
thiét bi thr nhét, sao cho khi 1énh phan mém may tinh dang hoat dong trén may tinh,
may tinh thyc hién phuong phap tao cAu hinh néu trén.

Phuong an khac cla sang ché d& xuét phuong tién Iuu trit doc duge boi may tinh,
duwoc tao cAu hinh d& luu trit 1énh phan mém méy tinh duge sir dung cho thiét bi thir
hai, sao cho khi lénh phin mém mdy tinh dang hoat dong trén may tinh, may tinh thuc
hién phuong phap tao cAu hinh néu trén.

Phuong an khac cua sang ché d& xuat san phdm chuong trinh may tinh bao gbm
lénh, sao cho khi 1énh dang hoat dong trén thiét bi thir nhat, thiét bi tht nhét thuc hién
phuong phap tao cAu hinh néu trén.

Phuong an khac cua sang ché d& xuét san phdm chuong trinh méy tinh bao gbm
Jénh, sao cho khi 1énh dwoc hoat dong trén thiét bi thir hai, thiét bi thtr hai thuc hi¢n
phuong phap tao cAu hinh néu trén.

Phuong an khéc cua sang ché d& xuit san pham chuong trinh méy tinh bao gém
Jénh, sao cho khi lénh dwoc hoat dong trén thiét bi tht nhét, mdy tinh thuc hién

phuong phép tao c4u hinh néu trén.
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Phuong an khéac cua sang ché d& xuét san phdm chuong trinh may tinh bao gbm
lénh, sao cho khi lénh dang hoat dong trén thiét bi thit hai, thiét bi thir hai thuc hién

phuong phap tao cAu hinh néu trén.

Phuong an khac cua sang ché d& xuit hé théng. He théng c6 thé bao gdm thiét bi
thr nhat va thiét bi thir hai ding cho viéc thyc hién phuong phép tao cAu hinh néu trén.
Vi du, déi véi so dd cAu tric gian luge cia hé théng, dya vao Fig.4. Tram gbc 100 co
thé 12 thiét b thtr nhét, thiét bi dau cudi 200 c6 thé 1a thiét bi thir hai, hogc tram goc
300 c6 thé 1a thiét bi thir hai.

T4t ca hoic mot sb trong sb céc phuong 4n néu trén co thé duoc thuc hién nho st
dung phan mém, phan clng, phan sun, hodc sy két hop bat ky ctia n6. Khi chuong
trinh phan mém duoc sit dung dé thuc hién cac phwong an, cac phuong an co thé dugc
thuc hién hoan toan hodc mot phan duéi dang san phim chuong trinh may tinh. San
phém chuong trinh may tinh bao gdm mét hoc nhiéu lénh may tinh. Khi lénh chuong
trinh may tinh duge tai va dugc thuc hién trén may tinh, cac qua trinh xtr 1y hodc cac
chitc ning theo cadc phuong 4n cua sang ché duoc tao ra hoan toan hodc mot phan.
May tinh c6 thé 1a may tinh da ning, may tin danh riéng, mang may tinh, hoic thiét bi
¢6 thé 1ap trinh dwge khac. Lénh mdy tinh co thé duoc luu trit trong phuong tién luu
trit doc dugce bdi may tinh hodc ¢o thé duoc truyén tir phuong tién luu trit doc dugc
boi may tinh nay dén phuong tién luu trir doc duge béi may tinh khac. Vi du, 1énh may
tinh c6 thé dugc truyén tir trang mang, mdy tinh, may chu, hogc trung tam dir liéu dén
trang mang, mdy tinh, mdy chu khéc, hodc trung tdm dir liéu theo cach c6 day (vi du,
cap dong truc, cap quang, hodc duong dan thué bao sb (Digital Subscriber Line, DSL))
hodc khong day (vi du, hdng ngoai, radio, song cuc ngén, hoic twong tw). Phuong tién
luu trit doc dugc bdi may tinh co thé 1a phuong tién c6 thé st dung duogc bét ky c6 thé
truy cdp dugc boi may tinh, hodc thiét bi luu trit dit liéu, chéng han nhu may chu hodc
trung tAm dit liéu, tich hgp mot hoéc nhiéu phuong tién c6 thé str dung duoc. Phuong
tién c6 thé sit dung dugc c6 thé 1a phuong tién tir (vi du, dia mém, dia cting, hodc bang
tir), phuong tién quang (vi du, DVD), phuong tién ban dan (vi dy, 6 dia trang thai ran
(Solid State Disk, SSD)), hoac twong tu.

Mic du sang ché dugc md ta dwa vao cac phuong én, trong qua trinh thuc hién
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sang ché yéu cau bao ho, nguoi co hiéu biét trung binh trong linh vuc co6 thé hiéu va
thuc hién cac thay thé khac cua cac phuong an dugc boc 10 bang cach xem cac hinh v&
kém theo, ndi dung dugce bdc 19, va cac diém yéu ciu bao hd kém theo. Trong cac
diém yéu cAu bao hd, “bao gém” khong loai trir thanh phén khac hodc budc khac, va
“mot” khong loai trir trrong hop c6 nhiéu. Mot bd xtr 1y hoge bd phén khac c6 thé thuc
hién mot sd chirc nang duge liét ké trong cac diém yéu ciu bao ho. Mot s6 bién phap
dugc ghi trong cac diém yéu ciu bao hd phu thudc 1a khic nhau, nhung diéu nay

khong c6 nghia 1a cac bién phap nay khong dugc két hop dé tao ra hiéu qua t6t hon.

Mic db sang ché nay dugc md ta dya vao cic dic diém cu thé va cic phuong 4n
cta no, rd rang la, cac cai bién va céc két hop khac nhau c6 thé dugc thuc hién dbi véi
sang ché ma khong tréch khoi pham vi va tinh than clia sang ché. Mot cach twong tng,
sang ché nay va cac hinh v& kém theo chi don thudn 13 cAc md ta vi du ciia sang ché
duoc xac dinh bédi cac diém yéu cau bao ho kém theo, va dugc xem la bt ky trong sb
hodc hoac tAt ca cac cai bién, thay thé, két hop hodc cac tuong dwong bao ham pham vi
clia sang ché. R rang 13, ngudi c6 hiéu biét trung binh trong linh vuc c6 thé thuc hién
cAc cai bién va cac thay thé khac nhau déi véi sang ché ma khong tréch khoi pham vi
va tinh than cta sang ché. Sang ché nhim bao ham céc cai bién va cac thay thé cia
sang ché duoc d xuédt ma ching ndm trong pham vi bao ho dugce xéac dinh badi cac

diém yéu cau bao ho sau ddy va cac cong nghé twong dwong cia no.

-62-



5339 63174

YEU CAU BAO HO
1. Phuong phép tao cu hinh hudéng truyén dugc thuc hién boi thiét bi dau cubi,

phuong phap nay bao gbm cac budc:

thu théng tin cAu hinh ban ddu tir thiét bi mang qua bdo hiéu dieu khién tai
nguyén radid (radio resource control, RRC), trong d6 thong tin cAu hinh ban dau bao
gdm su twong Umg giita it nhét mot gié tri chi s6 va it nhit mot cAu hinh huéng truyén
twong Gng cla danh sach cAu hinh céc huéng truyén duge dédnh chi s, trong do it nhat
mot cdu hinh huéng truyén ciia danh sach cAu hinh cac hudng truyén duge dénh chi s6
duoc st dung dé chi bao chu hinh ctia cac huéng truyén duong 1én va/hodc duong

xuodng;

thu thong tin chi bao thir nhat tir thiét bi mang qua kénh diéu khién dudng xubng
vat Iy (physical downlink control channel, PDCCH), trong do6 thong tin chi bao thi
nhét chi bao gia tri chi s thir nhat ma 1a gi4 tri chi s6 cia it nhat mot gid tri chi s6, gia
trj chi s& tht nhét chi béo cu hinh huéng truyén dudng lén va/hodc duong xudng thir
nhét, cu hinh huéng truyén duong 1én va/hodc dudong xubng thir nhét duoc st dung
dé mo ta cac loai, sd luong, va su phan bd ciia cac thanh phan tai nguyén c6 trong moi
chu ky trong khoang thoi gian ma dugc chi béo bdi thong s6, khoang thoi gian bt dau
ir thoi diém, thong tin chi béo tht nhét duge st dung dé chi bao thoi diém, trong dé
khoang thoi gian bao gébm N chu ky, trong d6 N la sb nguyén duong, trong d6 thanh
phan tai nguyén 1a tai nguyén ma dugc thu nhin thong qua sy phén chia dya trén do
chi tiét tai nguyén, trong d6 do chi tiét tai nguyén bao gbém do chi tiét mién thoi gian,
trong d6 do chi tiét mién thoi gian bao gém ky hiéu ddn kénh chia tan sb truc giao
(orthogonal frequency division multiplexing, OFDM), trong do6 cac loai cua céac thanh
phan tai nguyén bao gdm thanh phan tai nguyén dudng 1én, thanh phin tai nguyén
dudng xudng, va khoang trong gitra thanh phan tai nguyén dudng xudng va thanh phan
tai nguyén duodng lén; trong do hudng truyén ciia thanh phan tai nguyén duong lén la
huéng duong 1én, va trong d6 hudng truyén cua thanh phén tai nguyén duong xubng 12

hudéng duong xudng; va

thuc hién viéc truyén théng tin hoac thao tac tao cAu hinh dua trén cdu hinh

hudng truyén dudng 1én va/hodc duong xudng thir nhét.
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2. Phuong phap theo diém 1, trong d6 thong s6 dugc mang trong thong tin chi bao thir
hai, va trong d6 thong tin chi bao thtr hai dugc thu tur thiét bi mang thong qua bao hiéu
16p cao va bao hiéu 16p vat ly.
3. Phuong phap theo didm 1, trong d6 viéc cdu hinh huéng truyén dudng lén va/hodc
duong xuéng thtr nhat duoc st dung dé mo ta cac loai, ) luong, va sy phan bd ctia cac
thanh phan tai nguyén bao gbm:

cAu hinh huéng truyén duong 1én va/hodc duong xubng thir nhit duoc sir dung dé
mo ta céc loai, sé lwong, va sy phan bb clia cac thanh phan tai nguyén c6 trong chu ky
hién thoi hodc trong chu ky thir k sau chu ky hién thoi, va

trong do k 1a s6 nguyén duong.
4. Phuong phap theo diém 1, trong d6 phuong phap nay con bao gbm budc:

thu chi bao vé chu ky tir thiét bi mang qua bao hiéu 16p cao, va

trong d6 chu ky duoc tao cAu hinh theo cach ban tinh.

5. Phuong phép theo diém 1, trong do mdi muc nhip cta danh sach cAu hinh céc

huéng truyén dugc danh chi sb quy dinh tap hop cac hudng truyén cho cac ky hiéu.

6. Phuong phép theo diém 1, trong d6 bude thu thong tin chi béo thtr nhat ti thiét bi

mang qua PDCCH bao gbm:
thu théng tin chi bao thu nhét qua PDCCH chung cho nhom.

7. Thiét bi ddu cudi duge lam thich g dé truyén thong v6i thiét bi mang, bao gom it
nhit mdt bo xt 1y, va bd nhd, trong d6 bd nhé luu trit 1énh thyc hién; va it nhét mot bod

xtt Iy thuc hién lénh thuc hién dé 1am cho thiét bi dau cudi thyc hién cac bude:

thu thong tin cAu hinh ban dau tir thiét bi mang qua béo higu diéu khién tai
nguyén radié (radio resource control, RRC), trong d6 thong tin cAu hinh ban dau bao
gbm sy twong Ung giita it nhét mot gia tri chi s6 va it nhat mot cu hinh huéng truyén
tuwong tmg cua danh sach c4u hinh cac hudéng truyén dugc dénh chi sb, trong do it nhét
mot cau hinh huéng truyén cia danh sach c4u hinh c4c huéng truyén dugc danh chi s&
duoc st dung dé chi béo chu hinh ctia cac hudng truyén duong lén va/hodc duong

xudng;
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thu thong tin chi bao thur nhét tir thiét bi mang qua kénh diéu khién duong xubng
vat 1y (physical downlink control channel, PDCCH), trong do6 thong tin chi bao thi
nh4t chi béo gid tri chi sb thtr nhAt ma 13 gia tri chi s ciia it nhat mot gid tri chi s6, gia
tri chi sé thir nhét chi bao c4u hinh huéng truyén duong lén va/hodc dudng xudng thit
nhét, cAu hinh huéng truyén dudng 1én va/hodc duong xudng thir nhét duoc st dung
dé mo ta cac loai, sb lwong, va sy phan bd ciia cac thanh phan tai nguyén c6 trong mdi
chu ky trong khoang thoi gian ma dugc chi bao boi thong sb, khoang thoi gian bét dau
tir thoi diém, thong tin chi bao thir nhat duge st dung dé chi bao thoi diém, trong do
khoang thoi gian bao gébm N chu ky, trong d6 N 1a s nguyén duong, trong d6 thanh
phan tai nguyén 12 tai nguyén ma dugc thu nhén thong qua su phén chia dya trén do
chi tiét tai nguyén, trong d6 do chi tiét tai nguyén bao gdbm do chi tiét mién thoi gian,
trong d6 do chi tiét mién thoi gian bao gdm ky hiéu ddn kénh chia tin s truc giao
(orthogonal frequency division multiplexing, OFDM), trong do6 cac loai cua cac thanh
phan tai nguyén bao gdm thanh phan tai nguyén dudng 1én, thanh phan tai nguyén
dudng xubng, va khoang trong gitta thanh phan tai nguyén dudng xudng va thanh phan
tai nguyén duong lén; trong d6 hudng truyén ciia thanh phan tai nguyén duong 1én 1a
huéng duong 1én, va trong do hudng truyén cua thanh phan tai nguyén dudng xubng 1a
huéng duong xubng; va

thuc hién viéc truyén thong tin hodc thao tac tao cAu hinh dua trén cdu hinh
hudng truyén dudng 1én va/hodc dudong xudng thir nhét.
8. Thiét bi dau cudi theo diém 7, trong d6 thong sb duoc mang trong thong tin chi bao
thtr hai, va trong d6 thong tin chi bao thir hai dugc thu tu thiét bi mang qua b4o hiéu
16p cao va bao hiéu 16p vat ly.
9. Thiét bi diu cubi theo diém 7, trong do viéc cAu hinh huéng truyén duong lén
va/hodc duong xudng thir nhit duge sir dung dé mo ta cac loai, sb luong, va su phan
bd ctia cac thanh phan tai nguyén bao gbm:

cAu hinh huéng truyén duong 1én va/hodc duong xubng thir nhat duoc st dung dé
mo ta cac loai, sb luong, va sy phan b6 ctia cac thanh phan tai nguyén c6 trong chu ky

hién thoi hoic trong chu ky thit k sau chu ky hién thoi, va

trong do k 1a sb6 nguyén duong.
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10. Thiét bi diu cubi theo diém 7, trong d6 cac bude con bao gom:
thu chi bao vé chu ky tr thiét bi mang qua bao hiéu 16p cao, va
trong d6 chu ky dugc tao cAu hinh theo cach ban tinh.

11. Thiét bi dau cudi theo diém 7, trong d6 mbi muc nhép cia danh sach c4u hinh cac

huéng truyén dugc danh chi s6 quy dinh tap hop cac hudng truyén cho cac ky hiéu.

12. Thiét bi dAu cubi theo diém 7, trong d6 budc thu thong tin chi bao thir nhat tir thiét

bi mang qua PDCCH bao gbm:
thu théng tin chi béo thir nhét qua PDCCH chung cho nhém.

13. Phuong tién doc dugc bing may tinh bao gbm céc 1énh ma, khi duoc thuc hién baoi

may tinh, 1am cho may tinh thuc hién cac budce:

thu théng tin cAu hinh ban ddu tir thiét bi mang qua bdo hiéu diéu khién tai
nguyén radio (radio resource control, RRC), trong d6 thong tin cAu hinh ban dau bao
gbm su tuong Ung giita it nhét mot gia tri chi s6 va it nhat mot cau hinh huéng truyén
twong tmg cua danh sach cAu hinh céc huéng truyén dugc danh chi sb, trong do it nhét
mot ciu hinh huéng truyén cia danh séch c4u hinh c4c hudng truyén duge danh chi sb
dwoc st dung dé chi bdo chu hinh cia cac huéng truyén duong 1én va/hodc dudng

xuong;

thu thong tin chi bao thtt nhét tir thiét bj mang qua kénh diéu khién duong xubng
vat 1y (physical downlink control channel, PDCCH), trong do thong tin chi bao thu
nhit chi b4o gid trj chi s6 thit nhat ma 1a gid trj chi s6 cta it nhat mot gid tri chi 0, gid
trj chi s6 thir nhat chi bao cAu hinh huéng truyén dudng 1én va/hodc duong xudng thir
nhit, cu hinh huéng truyén duong 1én va/hodc duong xubng tht nhit duge st dung
dé mo ta cac loai, s lwgng, va su phan bd ctia cac thanh phén tai nguyén c6 trong moi
chu ky trong khoéang thoi gian ma dugc chi béo boi thong sb, khoang thoi gian bt dau
tir thoi diém, thong tin chi bao thit nhét dugc sit dung dé chi bao thoi diem, trong d6
khoang thoi gian bao gébm N chu ky, trong d6 N 1a sb nguyén duong, trong d6 thanh
phan tai nguyén la tai nguyén ma dugc thu nhén thong qua su phén chia dua trén do
chi tiét tai nguyén, trong d6 do chi tiét tai nguyén bao gdm do chi tiét mién thoi gian,

trong do do chi tiét mién thoi gian bao gom ky hiéu ddn kénh chia tan sb truc giao
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(orthogonal frequency division multiplexing, OFDM), trong do céc loai cta cac thanh
phin tai nguyén bao gdm thanh phan tai nguyén duong lén, thanh phan tai nguyén
duodng xubng, va khoang trong giita thanh phén tai nguyén duong xubng va thanh phan
t3i nguyén dudng 1én; trong d6 huéng truyén cia thanh phén tai nguyén duong 1én la
huéng dudng lén, va trong d6 hudng truyén ciia thanh phan tai nguyén dudng xudng 1a

hudng duong xuong; va

thuc hién viéc truyén thong tin hodc thao tac tao chu hinh dua trén huéng truyén

duong 1én va/hoic duong xudng thir nhét.

14. Phuong tién doc dugc bang may tinh theo diém 13, trong d6 thong sb dugc mang
trong thong tin chi bao thir hai, va trong d6 thong tin chi bao thit hai duoc thu tir thiét

bj mang qua béo hiéu 16p cao va bao hi¢u 16p vatly.

15. Phuong tién doc dugc bang may tinh theo diém 13, trong do viéc cAu hinh huéng
truyén duong 1én va/hodc duong xubng thi nhit dugc st dung dé md ta céac loai, sb

luong, va su phan bd ctia cac thanh phan tai nguyén bao gbm:

cAu hinh huéng truyén duong 1én va/hodc duong xubng thir nhét duge sir dung dé
mo ta céc loai, s6 lwong, va su phan b clia cac thanh phan tai nguyén co trong chu ky

hién thoi hodc trong chu ky thtr k sau chu ky hién thoi, va
trong d6 k 13 s6 nguyén duong.

16. Phuong tién doc dugc bang mdy tinh theo diém 13, trong d6 cac budc con bao

gbm:
thu chi bao vé chu ky tur thiét bi mang qua bao hiéu 16p cao, va
trong do chu ky duoc tao cAu hinh theo cach ban tinh.

17. Phuong tién doc duoc bang may tinh theo diém 13, trong d6 mdi muc nhép cua
danh sach cAu hinh cac huéng truyén dwgc danh chi s quy dinh tip hop cac hudng

truyén cho cac ky hiéu.

18. Phuong tién doc dugc bang may tinh theo diém 13, trong d6 budc thu thong tin chi
b4o thtr nhat tir thiét bi mang qua PDCCH bao gbm:

thu thong tin chi bao thir nhét qua PDCCH chung cho nhom.
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