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(57) Cac phuong an thyc hién cua sang ché dé xuét thiét bi truyén thong cho viée cap phat
ngudn tai nguyén, chira: md dun xéac dinh, dugc dinh céu hinh d thu duoc, tir ving S
tuong tng véi timg chum, timg ID chum dugc phan hoi béi thiét bi ngudi str dung, xac
dinh tirng vung T chura thiét bi nguoi st dung theo ID chum, va xac dinh sb lugng cua cac
thiét bi nguoi stir dung duge chira trong ting ving T; mé dun tinh toan, duoc dinh ciu hinh
dé chon, theo quy tac duoc dinh trudc, thiét bi ngudi sir dung can duge két n61 tir thiét bi
nguoi str dung dugc chura trong timg vung T, va tinh toan, theo chinh sach cap phat ngudn
tai nguyen, ti I¢ cua cac ngudn tai nguyén can dugc cap phat cho tung thiét bi nguoi st
dung can duogc két ndi; va mo dun cap phat, duge dinh ciu hinh dé cp phat, theo cach cap
phat duoc dit tir trudce theo ti 16 ngudn tai nguyén, ngudn tai nguyén can duoc cip phat cho
ting thiét bi nguoi str dung cho thiét bi ngudi st dung, va giri thong tin PDCCH tdi thiét bi
ngudi st dung dé phan phdi ngudn tai nguyén da dugc cap phat cho thiét bi ‘nguoi sir dung
t6i thiét bi nguot sir dung. Cac phuong an thuc hién cia sang ché con dé xuat phuong phap
cho viéc cap phat ngudn tai nguyén. Sang ché nay co uu diém 1a cai thién mot cach dic
biét do linh hoat va hi¢u qua cua viéc cap phat ngudn tai nguyén va tdng cuong trai nghiém
ctia ngudi sir dung trong viéc cap phat ngudn tai nguyén.
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Linh vuc ky thuat dwoc dé cap

Sang ché lién quan dén linh vuc cong nghé truyén thong, cu thé 1a @& cap dén

phuong phap va thiét bi truyén thong dé cAp phat ngudn tai nguyén.
Tinh trang ky thuit ciia sang ché

Khi céc thiét bi ddu cubi di dong ting, nhu cau ciia ngudi st dung v& khéi lugng
dit liéu ciing ting theo. Hién tai, bing thong dugc cung cép cho bing thn sb thip hon
12 khong tuong thich dé dap tmg véi cac nhu ciu ting khong ngimg vé hiéu qua hoat
dong truyén thong. Do d6, viéc sir dung cac tAn sb cao (30G t6i 300G hoic cao hon)
¢6 cac ngudn tai nguyén bing thong ddi dao, nhu tAn sé chuyén v& (backhaul) va tan
s truy cép, sé tré thanh xu huéng chinh. Khi so sanh v6i bang tin s6 thép hon, thn s6
cao ¢6 mdt diac diém cén luvu y, d6 1a tdn thét trén dudng 16n. Pé dam bao duge
khoang céach lan truyén cu thé, chim tai tin s cao can phai tuong d6i hep. Néu chiim
hep tan sé cao duoc stt dung dé 4p dung viéc che phu toan b khoang gi6i han (che
phu tin hi¢u tram co s0), trong tinh trang k§ thudt ciia sang ché, thi viéc che phu chia
thoi gian cho toan by khoang gidi han (nghia 1a, viéc quét tin hiéu) dugc dp dung khi
nhidu nguoi st dung truy cdp mang theo céch chia thoi bang cach st dung chum don.
Khi ¢6 s luong 16n nhitng ngudi st dung duge phén bb mot cach déu din trong ving
che phu (vi du, 0), thi cdch ap dung trong tinh trang k¥ thudt cua sang ché 1am cho thoi
gian dgi cho ting nguoi st dung tré nén tuong dbi dai, va ngudi st dung phai chiu
dung su che phu hoan toan co6 chét luvong kém. Giai phap hién c6 trong tinh trang k§y
thuat cta sang ché c6 gia thanh 4p dung cao va tao cam giac trai nghiém x4u cho ngudi
stt dung. Ngoai ra, khi giai phap néu trén dugc st dung @& 4p dung viéc cAp phat
ngudn tai nguyén, cic ngudn tai nguyén 1a da duoc cAp phat gifta cac thiét bi d4u cudi
di dong trong céc don vi 12 cac khe thoi gian (TTI) trong mién thoi gian. Khi chim 1a
twong ddi hep va s6 luong cua ngudi st dung la tuong dbi 16n, va khi cac ngudn tai

nguyén da dugc cAp phat trong cac don vi la cac TTI trong tinh trang k¥ thuét ciia sang
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ché, thi thoi gian doi cho thiét bi dAu cudi di dong 12 twong dbi dai, va trai nghiém cla

ngudi st dung trong viéc cAp phat ngudn tai nguyén 1a kém.
Ban chit k§ thuét ciia sang ché

‘Céc phuong an thuc hién cia sang ché dé xuét thiét bi va phuong phap truyén
thong va cho viéc chp phat ngudn tai nguyén, sao cho ID (nhén di¢n - identity) chum
thu dugc boi tirng chum don ¢6 thé dugc nhan khi viéc quét nhiéu chum dugc trg giup,
thiét bi ngudi st dung can duoc két ndi c6 thé dugc chon, va ti 1€ cua céc nguén tai
nguyén can dugc cép phat cho cac thiét bi nguoi st dung c6 thé duoc tinh todn theo
chinh sach cip phét dugc dinh trudc, d& cAp phat cac ngudn tai nguyén toi cac thiét bi
ngudi st dung, nhd do cai thién do linh hoat va hiéu qua cua viéc cép phét nguén tai
nguyén va ting cudng trai nghiém cia ngudi sir dung trong viéc cip phét ngudn tai

nguyén.

Khia canh thi nhét ciia cac phuong 4n thuc hién cia sing ché @& xuét thiét bi

truyén thong cho viée cAp phat ngudn tai nguyén, thiét bi ndy c6 thé chira:

md dun xac dinh, dugc dinh cAu hinh dé thu, tir ving S (space - khong gian)
tuong Gmg véi ting chum trong 06, ting ID nhén dién chum dugc phan hdi boi thiét bi
ngudi st dung, xac dinh mdi ving T (time — thoi gian) chira thiét bi (cac thiét bi)
nguoi st dung theo ID chum, va xac dinh s6 luong cla thiét bi (céc thiét bi) ngudi st

dung dugc chira trong timg vung T;

mé dun tinh toan, dugc dinh cAu hinh dé chon, theo quy tic dugc dinh trudec,
thiét bi (cac thiét bi) ngudi sit dung cin duge két ndi tir thiét bi (cac thiét bi) nguoi st
dung dugc chia trong timg ving T, va tinh toan, theo chinh sach cép phat ngudn tai
nguyén dugc dit trudce, ti 1€ cua cac ngudn tai nguyén can dugc clp phét cho timg thiét

bi nguoi st dung can duoc ket ndi; va

mé dun cép phat, duge dinh cAu hinh dé cp phat, theo cach cAp phat dugc dat tir
trude theo ti 18 ngudn tai nguyén, ngudn tai nguyén can dugc cap phat cho timg thiét bi
ngudi sir dung t6i thiét bi (cac thiét bi) nguoi st dung, va gii thong tin kénh didu
khién lién két xubng vat Iy (physical downlink control channel - PDCCH) t6i thiét bi

(cac thiét bi) nguoi sir dung dé phan phdi ngudn tai nguyén da dugc cap phét cho thiét
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bi (c4c thiét bi) ngudi str dung t6i thiét bi (cac thiét bi) ngudi st dung.

Khia canh thtr hai cuia cac phuong an thyc hién cua séng ché dé xuft tram co s,

tram co s& ¢6 the chua:

b6 thu, dugc dinh cAu hinh dé thu, tr ving S khong gian tuong tng voi ting

chum trong 6, tng ID nhén dién chum duoc phan hdi béi thiét bj ngudi st dung;

bo xur ly, duge dinh cAu hinh dé xé4c dinh mdi ving T (time — thoi gian) chita
thibt bi (c4c thiét bi) ngudi sir dung theo ID chim thu duge boi bd thu, va xac dinh s&

lugng clia cac thiét bi ngudi sir dung duoc chira trong ting vung T, trong do,

bo xtt Iy con duge dinh cAu hinh dé chon, theo quy tic dugc dinh trudc, thiét bi
nguoi st dung can dugc két ndi tir thiét bi nguoi st dung duge chira trong timg ving
T, va tinh toan, theo chinh sach cép phat nguén tai nguyén duogc dit trude, ti 1€ cia cac
ngudn tai nguyén cAn dugc cip phét cho ting thiét bj ngudi st dung can dugc két nbi;
va
bo xuir ly con duge dinh cAu hinh dé cép phat, theo cach cip phéat dugc dat tir
trude theo ti 16 ngudn tai nguyeén, ngudn tai nguyén cAn dugc cip phat cho ting thiét bi

ngudi su dung tdi thiét bj ngudi st dung; va

b5 phat, duoc dinh cAu hinh dé giri thong tin kénh didu khién lién két xudng vat
1y (physical downlink control channel - PDCCH) t6i thiét bi ngudi st dung duoc chon
boi bd xir 1y dé phan phdi ngudn tai nguyén da dugc cap phat téi thiét bi nguoi st
dung t6i thiét bi ngudi st dung.

Vi tham khao t6i khia canh tht hai, theo cach 4p dung co thé thuc hién dugc thu
nht, b6 xit Iy con duge dinh cu hinh dé:

chia cung can duge quét trong 6 thanh nhiéu ving S, va chia timg ving S thanh it
nhit mot ving T; va

b0 phat con dugc dinh cAu hinh dé:

v6i timg vung S, thdm do tht ca cac ving T trong ving S theo cach chia thoi bing
cach st dung chum don, dé che phu ting ving T trong vung S, va bd thu nhén ID

chum dugc phan hdi béi thiét bi ngudi st dung trong ving T, trong do,
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mdi viing T twong tmg véi mot ID chum.

Khia canh th{ ba ctia cac phuong 4n thuc hién cua séng ché dé xuét phuwong phap

cho viéc cAp phat ngudn tai nguyén, phuong phap chira bude:

thu boi tram co so, tir ving S khong gian twong ung véi ting chum trong 9§, ting
ID nhéin dién chum dugc phan hdi boi thiét bi nguoi st dung, xéc dinh mdi ving T
(time — thoi gian) chira thiét bi (c4c thiét bi) ngudi st dung theo ID chim, va xéac dinh

s6 lugng cua thiét bi ngudi st dung duge chira trong timg ving T;

chon bdi tram co s&, theo quy tic dugc dinh trude, thiét bi nguoi st dung can
dugc két ndi tir thiét bi ngudi st dung duge chira trong ting ving T, va tinh todn, theo
chinh sach cép phat ngudn tai nguyén duge dat trude, ti 1& cia cac ngudn tai nguyén

can dugc cp phat cho timg thiét bi nguoi st dung can dugc két nbi; va

cAp phat, boi tram co s& theo cach cip phét dugc dit tr trude theo ti 18 ngudn tai
nguyén, ngudn tai nguyén cin dugc cap phét cho timg thiét bi nguoi sir dung téi thiét
bi ngudi sir dung (c4c thiét bi ngudi sir dung), va giri thong tin kénh diéu khién lién két
xubng vat 1y (physical downlink control channel - PDCCH) t6i thiét bi nguoi sir dung
(céc thiét bi ngudi st dung) dé phan phdi ngudn tai nguyén da dugc cép phat t6i thiét
bi nguoi st dung (céc thiét bi ngudi st dung) t6i thiét bi ngudi st dung (céac thiét bi

nguoi st dung).

Theo cac phuong 4n thyc hién cua sang ché, thiét bi truyén thong c6 thé nhan ID
chum dugc phan hdi béi thiét bi nguoi sir dung, va xc dinh céc vi tri va s lugng cta
cac thiét bi ngudi st dung theo ID chim nhén dugc; tiép tuc tinh toan, theo chinh sach
cAp phat ngudn tai nguyén dugc dit trudc, ti 1€ cua cac ngudn tai nguyén can dugc cép
phéat cho ting thiét bi ngudi st dung; sau do, cép phat ngudn tai nguyén toi thiét bi
nguoi st dung theo cach cAp phat dugc dit tir true; va gii thong tin PDCCH t6i thiét
bi ngudi st dung dé phan phdi ngudn tai nguyén di duge cAp phét cho thiét bi ngudi
sir dung t&i thiét bi ngudi st dung. Nghia 13, trong céc phuong an thyc hién cia sang
ché, ID chum thu duoc boi tirng chum don ¢6 thé duoc nhan trong khi viéc quét nhiéu
chum duoc tro giup, thiét bi ngudi st dung cin duoc két nbi co thé dugc chon theo
quy tic duge dinh trude, va ti 18 cia cac ngudn tai nguyén cin dugc cdp phat cho thiét

bi nguoi sir dung co thé con dugc tinh toan theo chinh sich cép phét dugc dinh trudec,

-5
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sao cho ngudn tai nguyén da dugc cép phat cho thiét bi ngudi st dung trong cach cap
phéat dugc dinh trude, nho d6 cai thién do linh hoat va hiéu qua cua viéc cép phat
ngudn tai nguyén va ting cudng trai nghiém cua nguoi st dung trong viéc cép phat

nguon tai nguyén
MO ta van tat cac hinh vé

Pé mo ta cac giai phap k¥ thuat trong cac phuong én thuc hién cla sang ché mét
cach rd rang hon, phin duéi ddy mo ta mot cach ngin gon céc hinh v& kém theo d& md
ta cac phuong an thuc hién cla sang ché. R6 rang 13, c4c hinh v& kém theo trong phin
mo ta dudi ddy thé hién chi don thudn 1a mdt sé phuong an thuc hién cua sang ché nay,
va nguoi co hiéu biét trung binh trong linh vuc sé van c6 thé dua ra cic céc hinh V&

khac tir cac hinh v& kém theo ndy ma khong can céc nd luc sang tao.

Fig.1 1a gian dd chu tric so luge ciia phuong an thuc hién thir nhét coa thiét bi
truyén thong cho viéc cAp phat ngudn tai nguyén theo cac phuong an thuc hién cua

sang ché;

Fig.2 1a gian dd so lugc cua viée chia 6 theo phuong an thye hign thir nhét clia
thiét bi truyén thong cho viéc cép phat ngudn tai nguyén theo cic phuong an thuc hién
clia sang ché;

Fig.3 1a gian dd chu tric so lugc clia phuong 4n thyc hién thir hai cta thiét bi
truyén thong cho viéc cap phat ngudn tai nguyén theo cic phuong an thuc hién cua
sang ché;

Fig.4 1a gidn dd so luge cua phan bd ngudi st dung theo phuong an thuc hién thu
hai cia thiét bi truyén thong cho viée cép phat ngudn tai nguyén theo cic phuong an
thuc hién cua sang ché;

Fig.5 1a gian dd so luge caa cach 14p lich theo phwong 4n thyc hién thi hai cua
thiét bi truyén thong cho viéc cép phat ngudn tai nguyén theo cac phuong &n thyc hién
cua sang ché;

Fig.6 1a gian dd so lugc cua cach 1ap lich khac trong phuong an thuc hién th® hai
ctia thiét bi truyén thong cho viéc cép phat ngudn tai nguyén theo cic phuong an thuc

hién cta sang che;
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Fig.7 1a gian dd cu trac so luge cia phuong 4n thuc hién thi nhét cta tram co

s& theo cac phuong an thuc hién cia sang ché;

Fig.8 1a luu dd so luoc ctia phwong 4n thyc hién thir nhét cia phuong phap cho

viéc cAp phat ngudn tai nguyén theo cic phurong 4n thyc hién cla sang ché; va

Fig.9 1a luu dd so luge ciia phuong 4n thyc hién thir hai cia phuong phap cho

viéc cAp phat ngudn tai nguyén theo cic phurong 4n thyc hién cia sang ché.
M3 ta chi tiét sang ché

Phén sau s& md ta 1 cac giai phap ki thuét ctia sdng ché dwa vao céc hinh v& kém
theo va cac phuong 4n thyc hién sang ché. Tat nhién 1a cac phuong an dugc mo ta chi

1a mot s& chtr khong phai 1a tat ca cdc phuong an cla sang ché.

Trong mot ap dung cu thé, thiét bi truyén thong cho viéc cip phat ngudn tai
nguyén dugc md ta trong cac phuong an thyc hién clia sang ché c6 thé cu thé 13 tram
co s&, hodc thiét bi dugc ap dung cho tram co so. Thiét bi truyén théng cho viéc cép
phat ngudn tai nguyén dugc tao ra trong cac phuong an thuc hién cua sang ché dugc
md ta mot cach cu thé trong céc phuong an thuc hién dudi day bang cach sir dyng tram

co s& nhu 12 mot vi du.

Dé cép t6i Fig.1 1a gian dd chu trac so luge clia phuong én thye hién thi nhét clia
thiét bi truyén thong cho viée cAp phat ngudn tai nguyén theo cic phwrong an thyc hién

cla sang ché. Thiét bi truyén thong duwgc mo ta theo phuong an thye hién nay chua:

mé dun xac dinh 10, dugc dinh cdu hinh ¢ thu duge, tir ving S khong gian
twong ng voi tng chum trong o, timg ID nhén dién chum dugc phan hdi boi thiét bi
ngudi st dung, xac dinh mdi ving T (time — thoi gian) chira thiét bi ngudi st dung
theo ID chum, va xac dinh s& lugng cua cac thiét bi ngudi sit dung dugc chira trong
ting vung T;

mo dun tinh toan 20, dugc dinh cAu hinh dé chon, theo quy tic dugc dinh trudc,
thiét bi nguoi st dung can dugc két ndi tr thiét bi ngudi st dung duge chira trong ting
ving T, va tinh toan, theo chinh sach cép phat ngudn tai nguyén dugc dit trudc, ti 16
ctia cac ngudn tai nguyén cAn duoc cip phét cho ting thiét bi ngudi st dung can dugc

két noi; va
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mo dun cép phat 30, dugc dinh cAu hinh dé cép phat, theo céch cép phéat dugc dat
tir trude theo ti 16 ngudn tai nguyén, ngudn tai nguyén can dugc cép phat cho timg thiét
bi nguoi sir dung t6i thiét bi ngudi st dung, va giri thdng tin kénh diéu khién lién két
xudng vat 1y (physical downlink control channel - PDCCH) t6i thiét bi ngudi sir dung
@& phén phdi ngudn tai nguyén da dugc cép phéat cho thiét bi ngudi st dung t6i thiét bi

nguoi st dung.

Trong mdt &p dung cu thé, thiét bi ngudi sir dung dugc md ta theo phuong an
thuc hién nay cia sang ché nay c6 thé cu thé 1a thiét bi du cudi di dong trén phia tram
di dong (Mobile Station, MS), nghfa 13, thiét bj déu cudi di dong trong 6 dwoc che phu
béi tin hiéu tram co sé. Thiét bi nguoi st dung dugc mo ta theo phuong an thuc hién
nay cua sang ché nay c6 thé phat chim hep dé quét, @& xép théng v6i chim dugc phat
b&i tram co s&, va nhan tin hiéu chum dugc gli boi tram co s&. Khi chum dugc phat
boi thiét bi nguoi st dung duoc xép thang hoan toan v&i chim dugc phét bdi tram co
sO, cong suat cta tin hiéu nhan dugc boi thiét bi ngudi st dung 12 manh nhét, sao cho
thong tin nhu chudi ddng bo c6 thé duoc thu tir tin hiéu chum dugc truyén béi tram co
s0.

Theo mdt sb cach 4p dung kha thi, thiét bi truyén thong (tram co s dugc st dung
Jam vi du trong phurong an thuc hién sau) cho viéc cép phat ngudn tai nguyén dugc tao
ra theo phuong an thyc hién nay cia sang ché nay c6 thé 4p dung viéc che phu rong
cho 6 (signal coverage) theo cac cach chia buge song va chia khong gian trén mang ma
trén d6 chiim bi han ché va do rong ctia chum 1a twong d6i hep. Theo phuong an thuc
hién nay cla sang ché nay, tram co s& ¢o thé 4p dung viéc che phu rong cho 0 (quét tin
hiéu) cho 6 cho ting ving khong gian (ving S - Space region, hodc ngén gon 1a S
region) theo cach quét chim don trong khi ap dung viéc che pht rong cho 6 bang cach
stt dung nhiéu chum. Nghia 13, tram co s¢ ¢6 th& che phu nhiéu ving S bang cach sur
dung nhiéu chum, trong d6 ting chum tuong Ung v4i mot vung S, va trong tirng ving
S, mdi vung thoi gian (Time region, hay ngin gon 1a ving T, T region) trong ving S ¢6
thé dugc tham do theo cach chia thoi bing cach sit dung chum don. Nghia 13, ting
chim don che pht ving S ¢6 thé huéng t6i ving T khéc trong ving S theo diém thoi

gian khac, dé ap dung viéc che phi rong cho 6. Cu thé 13, tram co s& c6 thé dau tién
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chia cung can dugce quét trong 6 thanh nhiéu ving S, va chia tirng vang S thanh nhiéu
viung T (nghia 1a, it nhét mot ving T), nhu dugce thé hién trén Fig.2. V6i ting vung S,
tram co s& thim do tit ca cdc ving T trong ving S theo céch chia thoi bang c4ch st
dung chum don, dé che phu ting ving T, dé viéc che phu tirng ving S dugc ap dung
bing cach che phu timg ving T, sau d6 viéc che phi cung dugc ap dung bing cch che
phu tirng vung S, va cudi cung, viéc che phu rong cho 6 dugc 4p dung bang céach che
phi timg cung. Sau khi chia timg cung trong 0 dugc che phu bdi tram co s& thanh
nhiéu ving S va chia timg ving S thanh nhiéu ving T, tram co s& c6 thé che phu
(nghia 13, thyc hién viéc quét tin higu trén) tAt ca cac ving S bang cach st dung nhiéu
chim duoc phét béi tram co s6, trong d6 mot chum twong Gng v6i mot ving S, dé ép
dung viéc che phu cho cac ving T trong ving S bang cach stt dung chum don, va gui
thong tin nhu chudi ddng b t6i thiét bi nguoi sit dung trong ving T. Thiét bi nguoi st
dung trong vung T ¢o thé thyc hién viéc quét bang cich st dung chim dwoc phat bdi
thiét bi nguoi st dung, xép thing véi chim duge phét boi tram co s6, va thu duoc
thong tin nhu chudi ddng bd tir tin hiéu chum dugc glti boi tram co s, dé chon chim
phuc vu cho thiét bi ngudi st dung theo thong tin nhu chudi ddng bo, va thong tin
phéan hdi nhu chudi cua chum phuc vu t6i tram co sé. Modun xéac dinh 10 cda tram co
s& c6 thé thyuc hién viéc quét bang cach st dung chum dugc phat bdi tram co sd, va
nhan thong tin nhu chudi duge phan hdi boi thiét bi nguoi sit dung trong timg vung T,
d8 thu duoc, tr thong tin nhu chudi, nhan dién chum (Identity - ID) (nghia 13, ID cia
chum phuc vu) dugc phan hdi bai thiét bi nguoi sit dung. Trong mot &p dung cu thé,
tirng ving T tuong tng véi mot ID chum, va tram co s& ¢6 thé xac dinh, theo ID chim
dugc phan hdi bai ting thiét bi ngudi st dung, ving T ma ting thiét bi nguoi sir dung

nam trong do.

Theo mot s6 cach 4p dung kha thi, sau khi thu, tr timg ving T trong vung S
twong tng voi ting cham, ID chim dugc phan hdi béi thiét bi ngudi st dung, mddun
xac dinh 10 c6 thé x4c dinh vung T chia thiét bi ngudi st dung theo ID chum, dé xac
dinh sb lugng cua céac thiét bi ngudi st dung dugc chira trong timg vung T. Cu thé 13,
tram co s¢ tham do tat ca cac ving T theo cach chia thoi bang céach st dung chum don.
Nghia 13, tmg chum don hudng v& ving T khéc theo diém thoi gian khac. Vi du, chum
huéng vé ving T thit N tai diém thi gian Tn. Do d6, khi modun xéc dinh 10 thu dugc
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ID chim dugc phan hdi béi thiét bi ngudi st dung, médun xéc dinh 10 c6 thé xac
dinh, theo thdi gian (hodc diém thoi gian cu thé) ma tai 46 ID chum duge thu, ving T
ma thiét bi nguoi st dung phan hdi lai ID chim nam trong d6. Sau khi xac dinh vi trf
(nghia 13, ving T ma tirng thiét bi nguoi st dung ndm trong dé) ciia ting thiét bi ngudi
stt dung theo ID chum dugc phan hdi béi thiét bi ngudi st dung, médun xé4c dinh 10
¢6 thé con xac dinh s luong cua céc thiét bi nguoi st dung dugce chira trong timg
ving T theo thiét bi ngudi sir dung ID duge phan hdi béi thiét bi ngudi st dung. Cu
thé 1, thiét bi ngudi st dung ciing phan hdi thiét bj ngudi sir dung ID khi phan hoi lai
ID chiim, va médun x4c dinh 10 c6 thé phén biét céc thibt bi ngudi sir dung khéc bang
céch nhan dién céc ID thiét bi ngudi sir dung trong timg ving T, dé xc dinh s6 lugng
ctia cac thiét bi nguoi st dung trong ving T hién tai. Thiét bi ngudi st dung ID ¢c6 thé
chta ID thiét bi ngudi st dung duy nhét toan ciu (nghia 13, ID d& dugc chp phat boi hé
thdng t6i thiét bi ngudi st dung khi thiét bi ngudi sir dung truy cap vao mang truyén
théng, va ID duy nhéit toan céu) hodc bd phan nhan dién & (cell-radio Network

Temporary Identifier - c-RNTI).

Theo mdt sb cach 4p dung kha thi, sau khi mo6 dun xdc dinh 10 xac dinh ving T
ma trong do tung thiét bi ngudi st dung duge dinh vi va sb luong cua cac thiét bi
ngudi st dung trong timg ving T, thi md dun tinh toan 20 ¢6 thé chon mdt hoic nhidu
thiét bj nguoi st dung tir thiét bi nguoi st dung dugc chta trong timg ving T 1am thiét
bi nguoi st dung can duge két ndi theo quy tic dugc dinh trudc. Cu thé 1a khi ving T
chi chita mot thiét bi ngudi st dung, thi md dun tinh toan 20 c6 thé chon thiét bi ngudi
st dung lam thiét bi nguoi st dung can duogc két ndi twong ting v6i ving T; hodc khi
ving T chura nhiéu thiét bi nguoi st dung, thi m6é dun tinh todn 20 c6 thé chon, theo
quy tic duge dinh trude, mot hoge nhidu thit bi ngudi sir dung tir nhiéu thiét bi ngudi
stt dung khi thiét bi ngudi sir dung can duge két ndi twong tmg v6i vang T, dé xé4c dinh
s6 luong tdng cong cla cac thiét bi ngudi st dung cin dugc két ndi duge chira trong
tAt ca cac ving T, nghia 1a, s6 luong tong cong cua céac thiét bi ngudi st dung duoc
chira trong tirmg ving S. Sau khi md dun xé4c dinh 10 x4c dinh thong tin nhu s6 hugng
clia cac thiét bi nguoi sit dung dugc chira trong timg ving T, sd lugng cua cac thiét bi
ngudi st dung duge chira trong timg ving S, va vung T ma timg thiét bi nguoi st dung

nim trong d6, mo dun tinh toan 20 c6 thé tinh toan, theo chinh sach cAp phat ngudn tai
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nguyén dugc dit trudc, ngudn tai nguyén cAn dugc cip phét cho timg thiét bi ngudi st
dung (nghia 13, ti I¢ cua céc ngudn tai nguyén can dugc cip phat cho ting thiét bi
ngudi st dung). Vi dy, mo6 dun tinh toan 20 ¢6 thé tinh toan, theo chinh sach cip phat
nguén tai nguyén dugc dat trudce gifta cac ving S, ti 1€ (hodc dugc d@ cap t6i nhu 12 ti
16 ngudn tai nguyén) cua cac ngudn tai nguyén cAn dugc clp phat cho céc thiét bi
ngudi st dung dugc chira trong ting vung S; hoic tinh toan, theo chinh sach chp phat
ngudn tai nguyén dugc dit trude cua cac ving T trong vung S, ti 1€ cia cac ngudn tai
nguyén cAn dugc cp phét cho céc thiét bi nguoi st dung dugc chira trong tht ca cac

vung T trong mot ving S.

Theo mdt sb cach ap dung kha thi, sau khi m6 dun tinh toan 20 tinh toan, theo
chinh sach cép phat ngudn tai nguyén dugc dat trudc, ti 18 cua cac ngudn tai nguyén
cin dugc cip phat cho timg thiét bi ngudi sit dung, md dun cAp phat 30 c6 thé cip phat
cac ngudn tai nguyén cho thiét bi ngudi st dung. Cu thé 12, md dun cép phat 30 c6 thé
cAp phat ngudn tai nguyén cAn dugc cp phat cho ting thiét bi ngudi st dung téi thiét
bi nguoi sit dung trong cach cép phét dugc dinh trude theo ti 16 ngudn tai nguyén thu
duge qua tinh toan, va gui thong tin kénh didu khién lién két xudng vat Iy (Physical
Downlink Control Channel - PDCCH) t6i thiét bi nguoi sit dung dé phan phéi ngudn
tai nguyén da dugc cap phat cho thiét bi nguoi st dung t6i thiét bi nguoi st dung.
Theo ap dung cu thé, thong tin PDCCH dugc st dung dé chi thi thong tin vé nguc“m tai
nguyén cua thiét bi ngudi st dung dugce lap lich, va sau khi nhan ngudn tai nguyén
dugc phan phat boi tram co s& va thong tin PDCCH, thi thiét bi ngudi st dung c6 thé
phan tich cu phép thong tin v& ngudn tai nguyén cua thiét bi nguoi st dung theo thong
tin PDCCH. Theo c6ng nghé LTE hién c6, thong tin ngudn tai nguyén cua tht ca cac
thiét bi dAu cudi (nghfa 13, cc thiét bi nguoi st dung) da duoc cAp phat trén ba ky hiéu
dAu tién cta khung phy, thdng tin ngudn tai nguyén cla céac thiét bi ngudi st dung
khac nhau duogc phan biét béng cach sur dung tAn sd, va trude khi 14p lich, tram co s&
c6 thé truyén quang ba thong tin PDCCH ciia tat ca cdc thiét bi ngudi sir dung t6i tat
c4 cac thiét bi ngudi st dung theo cach nhu cach truyén quang ba. Theo tinh hudng 4p
dung theo phuong an thuc hién nay cua sang ché, do chim dugc phat boi tram co s¢ la
chum hep ¢c6 tin sd cao, va do rong cia chum la tuong d6i hep, nén khi chim duge

phat boi tram co s& huéng t6i mot ving (nhu ving Tn trong vung Si), thi thiét bi
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ngudi st dung trong ving khic (nhu ving T khac trong vung Si) khong thé nhén thong
tin, chira thong tin PDCCH, duoc truyén boi tram co s¢. Theo tinh huéng 4p dung
duoc tao ra theo phuong 4n thuc hién nay cia sang ché nay, dé cho phép thiét bi nguoi
sit dung trong ting vung T nhén thong tin PDCCH dugc truyén boi tram co so, thong
tin PDCCH cAn phai dugc phan phdi mot cach tach bigt. Nghia 1a, khi chum dugc phat
boi tram co s& dugce chuyén tir ving Tij t61 ving Tik (j 1a khong bang k), thi m6 dun
cAp phat 30 cén chi phai gt thong tin PDCCH cua thiét bi nguoi st dung duge chira
trong vung Tik hién tai, sao cho thiét bi ngudi st dung trong timg vung T ¢6 thé nhan
thong tin PDCCH tuong tng v6i thiét bi ngudi st dung, d& phan tich ct phép thong tin
ngudn tai nguyén cia thiét bi ngudi st dung theo thong tin PDCCH tuong ng v6i

thiét bi nguoi sit dung.

Theo phuong an thuc hién nay cua sang ché, trong tinh huéng 4p dung ma trong
d6 tram co so ap dung viéc che phi rong cia 6 bang cich st dung chim hep thn s6
cao, tram co s& cO thé xac dinh, theo ID chum dugc phéan hdi boi thiét bi ngudi su
dung trong ting vung T, thiét bi ngudi st dung duoc chira trong timg ving T va cac vi
tri va sb lugng cua céac thiét bi ngudi sit dung duge chira trong ving S; chon thiét bi
ngudi st dung cAn duoc két ni tir thiét bi ngudi st dung duge chia trong ting vung
T; sau d6 tinh toan, theo chinh sach cép phat nguén tai nguyén dugc dat trudce, ti 1€ clua
céc ngudn tai nguyén cAn dugc cip phat cho timg thiét bi ngudi sit dung; va giri thong
tin PDCCH t6i thiét bi ngudi st dung dé phan phat ngudn tai nguyén cAn duoc cép
phat cho thiét bj ngudi sir dung t6i thiét bi ngudi str dung. Thiét bi truyén thong cho
viéc cp phat ngudn tai nguyén duoc tao ra theo phuong an thyc hién ndy cia sang ché
nay co thé trg giup viée cAp phét ngudn tai nguyén theo céch ap dung ma trong do
tram co sé ap dung viéc che phu rong cho 6 bing céch st dung chum hep tAn sb cao,
nho d6 cai thién sy linh hoat cta viée cAp phat ngudn tai nguyén va hi¢u qua cia viéc
cAp phat ngudn tai nguyén, va ting cuong trai nghiém ctia ngudi sir dung trong viée

cAp phat ngudn tai nguyén.

P& cap t6i Fig.3 1a gian dd cAu tric so luge cta phuong 4n thyc hién thi hai cia
thiét bi truyén thong cho viéc cép phat ngudn tai nguyén theo cac phuong an thyc hién

clia sang ché. Thiét bi truyén thong dugc md ta theo phuong an thuc hién nay chua:
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mb dun xic dinh 50, dugc dinh cdu hinh dé thu duoc, tir ving S khong gian
twong ng véi timg chim trong 6, timg ID nhén di¢n chum dugc phan hdi boi thiét bi
nguoi st dung, xac dinh mdi ving T (time — thoi gian) chira thiét bi nguoi st dung
theo ID chum, va xac dinh s lugng cla cac thiét bi ngudi st dung dugc chira trong
tung vung T;

mé dun tinh toan 60, dugc dinh cAu hinh @ chon, theo quy tic dugc dinh trude,
thiét bi nguoi sit dung can duoc két ndi tir thiét bi ngudi st dung dugc chira trong timg
vung T, va tinh toan, theo chinh sach cép phat ngudn tai nguyén dugc dit trude, ti 1€
clia cac ngudn tai nguyén can dugc cip phat cho timg thiét bi nguoi st dung can dugc
két ndi; va

md dun cp phét, dugc dinh cAu hinh @& cip phat, theo cach cAp phat dugc dat tir
truée theo ti 18 ngudn tai nguyén, ngudn tii nguyén cAn dugc clp phat cho ting thiét bi
ngudi st dung t6i thiét bi ngudi st dung, va gui thong tin kénh didu khién lién két
xubng vat Iy (physical downlink control channel - PDCCH) cho thiét bi nguoi st dung
dé phan phdi ngudn tai nguyén da dwoc cAp phat cho thiét bi ngudi str dung t6i thiét b

nguoi st dung.

Theo mdt sd cach ap dung kha thi, thiét bi truyén thong con chura:

mbd dun chia 40, dugc dinh cdu hinh dé& chia cung cin dugc quét trong 6 thanh
nhiéu ving S, va chia timg ving S thanh it nhét mot ving T.

Mb dun x4c dinh 50 duogc dinh cAu hinh mot cach cu thé dé:

v6i ting vung S, tham do tht ca cac vung T trong ving S theo cich chia thoi bang
cach st dung chum don, d8 che phu timg vung T trong ving S, va nhan ID chum dugc

phan hdi béi thiét bi nguoi st dung trong ving T.

Theo mét sb cach 4p dung kha thi, md dun x4c dinh 50 dugc dinh chu hinh mot

cach cu thé de:

x4c dinh, theo ID chum thu dugc, ving T ma thiét bi ngudi stt dung phan héi lai

ID chim nam trong d6; va

x4c dinh sb lugng cua cic thiét bi ngudi st dung duge chia trong tung vung T

theo ID thiét bj ngudi st dung dugc phan hdi béi thiét bi ngudi st dung trong ving T.
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Theo mot sd cach ap dung kha thi, md dun tinh toén 60 chira:

b6 phén chon 61, dwoc dinh cAu hinh dé chon, theo quy tic duge dinh trudc, thiét
bi nguoi st dung can dugc két ndi tir thiét bi ngudi st dung duge chira trong tiing
vung T; va

b6 phén tinh toan 62, dugc dinh cAu hinh dé tinh toan, theo chinh sach cap phat
ngudn tai nguyén duoc dat trude, ti 1€ cla cac ngudn tai nguyén can dugc cAp phét cho

thiét bi ngudi sir dung cin duge két ndi duge chon bdi bo phan chon.

Theo mot s& cach 4p dung kha thi, bo phan chon 61 dugc dinh ciu hinh mdt céch

cu thé dé:

khi ving T chi chira mot thiét bi ngudi st dung, thi chon thiét bj ngudi st dung

1am thiét bi ngudi st dung cin duge két ndi twong Gng voi ving T; hodc

khi vung T chua nhiéu thiét bi ngudi st dung, thi chon, theo cac ID phén mé dau
duoc phan hdi boi cac thiét bi ngudi st dung, mot hodc nhiu thiét bi nguoi st dung

lam thiét bi nguoi st dung can duogc két ndi twong tmg voi ving T.

Theo mdt sb cach ap dung kha thi, bd phan chon 61 dugc dinh cAu hinh mdt cach

cu thé dé:

khi ving T chua nhiéu thiét bi ngudi st dung, va cic ID phin mé d4u dugc phan
hdi béi cac thiét bi ngudi sit dung 13 khac nhau, thi chon tit ca cac thiét bi nguoi st
dung lam thiét bi nguoi st dung can dugc két ndi trong tmg véi ving T; hodc

khi ving T chira nhiéu thiét bi ngudi st dung, va cac ID phin m& d4u dugc phan
hdi béi cac thiét bi nguoi st dung 1a gidng nhau, thi chon, theo co ché ganh dua, mot
thiét bi ngudi st dung tir nhiu thiét bi ngudi st dung véi cung céc ID phin m& dau
lam thiét bi nguoi st dung can duoc két nbi twong tmg véi ving T.

Theo mét s6 cach 4p dung kha thi, bd phén tinh todn 62 dugc dinh c4u hinh mot
cach cu thé dé:

tinh todn, theo chinh sach chp phat ngudn tai nguyén gitta cac vang S, ti 1¢ cua
céc ngudn tai nguyén can dugc cép phét cho tht ca cac thiét bi nguoi sit dung trong

tung vung S;
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tinh toén, theo chinh sach cip phat ngudn tai nguyén gifta cac ving T trong viing
S vi véi tham khao t6i ti 16 ciia cac ngudn tai nguyén cAn dugc cAp phat cho tht ca cac
thiét bi ngudi stt dung trong ving S, ti 1€ clia cac ngudn tai nguyén can duoc cip phét

cho céc thiét bi ngudi st dung trong tirng ving T trong vung S; va

tinh toan, theo chinh sach cip phat ngudn tai nguyén gifra cac thiét bi ngudi sir
dung trong ving T va véi tham khdo t6i ti 1¢ cua cac ngudn tai nguyén can dugc cp
phat cho cac thiét bi nguoi st dung trong vung T, ti 1¢ clia cac ngudn tai nguyén can
duoc cAp phét cho ting thiét bi ngudi st dung trong ving T.

Theo mdt sb cach ap dung khé thi, mé dun cAp phat 70 duge dinh cAu hinh mot
cach cu thé dé:

cip phit tht ca cdc ky hiu OFDM trong mdi khe thoi gian t6i céc thiét bj nguoi
str dung theo ti 1€ ngudn tai nguyén bang céach st dung it nhét hai cac ky hiéu don kénh
chia tn truc giao (orthogonal frequency division multiplexing - OFDM) lam don vi
14p lich.

Theo mot sd cach ap dung kha thi, md dun cAp phat 70 dugc dinh cAu hinh mot
cach cu thé dé:

chp phat ngudn tai nguyén khe thoi gian twong Ung t61 timg thiét bi ngudi st
dung theo ti 1€ ngudn tai nguyén bing cach str dung mot khe thoi gian 1am don vi lap
lich.

Theo mdt sb cach ap dung kha thi, mdé dun cAp phat 70 duoc dinh cAu hinh mot
cach cu thé dé:

tao ra chum cho thiét bj ngudi st dung dugce 14p lich theo trinh tw 18p lich, va gti
thong tin PDCCH t6i thiét bi ngudi stt dung béng cach sir dung chim.

Theo mdt sb cach 4p dung kha thi, thiét bi truyén thong dugc md ta theo phuong
an thuc hién nay cia sang ché ndy chira m6 dun chia 40. M6 dun chia 40 duogc dinh
chu hinh dé chia cung can dugc quét trong 6 thanh nhiéu viing S, va chia timg ving S
thanh nhidu ving T, nhu dugc thé hién trén Fig.2. M6 dun x4c dinh 50 dugc md ta theo
phuong an thyuc hién nay c6 thé 4p dung chirc ning c6 thé dugc 4p dung bdi mod dun

x4c dinh 10 trong phuong an thyc hién thir nhét ca thiét b truyén thong cho viée cép
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phéat ngudn tai nguyén duge tao ra trong phuong an thuc hi¢n néu trén cia sang ché
nay. Theo Umg dung cu thé, m6 dun xac dinh 50 x4c dinh, theo ID chum dugc phan hi
boi thiét bi ngudi sit dung, ving T ma trong d6 ting thiét bi ngudi st dung dugce dinh
vi, va xac dinh sb lugng cia céc thiét bi ngudi sit dung dugc chtra trong ting ving T
theo thiét bi ngudi sit dung ID dugc phan hdi béi timg thiét bi nguoi sir dung. Véi quy
trinh &p dung cu thé, dé cap t6i cach 4p dung cu thé ctia mo dun xac dinh 10 trong
phuong an thyc hién thir nhit cua thiét bi truyén thong cho viéc cAp phat ngudn tai

nguyén dugce tao ra trong cac phuong 4n thyuc hién cia sang ché.

Theo mot sb cach ap dung kha thi, sau khi md dun xéc dinh 50 xéc dinh ving T
ma trong do tung thiét bi nguoi sit dung duge dinh vi va sd lugng cia cac thiét bi
ngudi st dung trong timg viung T, thi md dun tinh toan 60 c6 thé chon mdt hodc nhiéu
thiét bi ngudi st dung tir thiét bi ngudi st dung duge chira trong timg vang T lam thiét
bi nguoi ‘sfr dung cin dugc két ndi theo quy tic dugc dinh trude. Cu thé 1 khi ving T
chi chita mot thiét bi ngudi stt dung, thi md dun tinh toén 60 c6 thé chon, bang céch st
dung b6 phédn chon 61, thiét bi ngudi sit dung 1am thiét bi nguoi st dung can duoc két
ndi twong tng vé6i ving T; hodc khi ving T chira nhiéu thiét bi ngudi sir dung, thi bd
phén chon 61 ¢o6 thé chon, theo quy tdc dugce dinh trude, mot hodc nhiéu thiét bi nguoi
st dung tur nhiéu thiét bi nguoi st dung khi thiét bi ngudi st dung cin dugc két ndi
tuong tng véi vung T, dé x4c dinh sb luong tdng cong cla cac thiét bi nguoi st dung
cAn duge két ndi dugc chira trong tht ca cac ving T, nghia 13, s6 lwong téng cong cla
cac thiét bi ngudi st dung dugc chira trong ting vung S. Cu thé 13, khi ving T chura
nhidu thiét bi ngudi sit dung, thi bd phan chon 61 ¢6 thé chon thiét bi ngudi sir dung
cin duoc két nbi theo cac ID phan mé d4u (Preamble ID) dugc gl béi cac thiét bi
nguoi sit dung. Khi viing T chira nhiu thiét bi ngudi st dung, va cac ID phin mo dau
dugc phan hdi boi cac thiét bi ngudi sit dung 1a khac nhau, thi b phén chon 61 ¢6 thé
chon tit ca cac thiét bi ngudi st dung lam thiét bi ngudi st dung can duge két ndi
twong ung v6i ving T. Nghia la, tAt ca céc thiét bi ngudi sit dung trong ving T ¢6 thé
¢6 thé duoc két néi. Khi ving T chira nhidu thiét bi ngudi st dung, va céc ID phan md
diu dugc phan hdi bai cac thiét bj ngudi st dung 14 giéng nhau, thi bd phan chon 61
¢6 thé chon, theo co ché ganh dua, mot thiét bi ngudi sit dung tir nhiéu thiét bi ngudi

sir dung v6i cung cac ID phin m& dau 1am thiét bi nguoi st dung can dugc két noi
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twong ung véi ving T. Nghia 13, bd phén chon 61 co6 thé chon mot thiét bi nguoi st
dung dé truy cap tr tAt ca cac thiét bi nguoi st dung gri cing mot ID phéan mo dau.
Theo 4p dung cu thé, khi cac ID phén mé& ddu dugc gl boi cac thiét bi ngudi st dung
trong vung T la gidng nhau, thi b phan chon 61 c6 thé chon mot thiét bi ngudi st
dung lam thiét bi nguoi st dung can duge két ndi theo cach ganh dua. Cach chon thiét
bi nguoi sir dung cin dugc két ndi theo cach ganh dua ndy 1a twong tw nhu cach trong
cong nghé LTE hién ¢ dé chon thiét bi ngudi st dung theo cach ganh dua, va cac chi
tiét ctia n6 s& khong duge mé ta lai & ddy. Nhu dugc thé hién trén Fig.4, khi chim thir i
dugc phét bdi tram co s& quét ving S thir i (ving Si), n6 phat hi¢n dugc ring c6 ba
ving T chira thiét bi nguoi st dung, trong d6 c6 ba viung T tach biét 1a Ti6, Til3, va
Ti16, ca Ti6 va Til3 ddu chi chira mot thiét bi ngudi st dung, va Til6 chira nhiéu thiét
bi ngudi st dung (nhu 1a ba). Trong trudng hop ndy, bo phén chon 61 c6 thé chon thiét
bi ngudi st dung dugc chira trong Ti6 va thiét bi ngudi s dung dugc chia trong Til3
lam thiét bi nguoi st dung cin dugc két ndi twong ung véi Ti6 va thiét bi nguoi st
dung can dugc két ndi twong (g v6i Til3 mdt cach twong Ung. Véi thiét bi can dugc
két néi t6i tuong tng véi Til6, bd phan chon 61 c6 thé chon, theo céc ID phin m& diu
dugc giri boi cac thiét bi ngudi sit dung duoc chira trong Til6, mot, hai, hodc ba thiét
bi ngudi st dung lam thiét bj ngudi sir dung can dugc két ndi twong tmg voi Til6. Nhu
dwoc thé hién trén Fig.4, Til6 chia ba thiét bi ngudi st dung, trong do hai thiét bi
nguoi st dung giri cing mot ID phin mé dAu (trong phan béng t6i dang luédi), va thiét
bi ngudi st dung khéc gui ID phan mé dau khéc (trong phan béng t8i c¢6 cac duong
nghiéng). Bo phan chon 61 ¢6 thé chon thiét bi ngudi sir dung (trong phin bong tbi c6
cac duong nghiéng) gui ID phin mé ddu khéc 1am thiét bi ngudi sir dung cAn dugc két
ndi (duoc gia st 1a thiét bi ngudi s dung 1). Nghia la, thiét bi nguoi st dung cb thé
duoc két nbi. V6i hai thiét bj ngudi sit dung (trong phan bong t6i dang luéi) gl cing
mot 1D phﬁn m& dau, bd phan chon 61 cb thé chon mot thiét bi nguoi st dung lam
thiét bi ngudi st dung can duoc két nbi (duge gia sir 1a thiét bi ngudi st dung 2) theo
cach ganh dua. Do do, thiét bi nguorl stt dung 1 va thiét bi ngudi st dung 2 c6 thé dugc
x4c dinh nhu la thiét bi nguoi sit dung cin duoc két ndi tuong Gng voi Tile6. Néu cac
ID phan m& dau dugc gt boi ba thiét bi ngudi sit dung dugc chira trong Til6 la khéc

nhau, thi bd phan chon 61 c6 thé chon ba thiét bi ngudi sit dung lam thiét bi ngudi st
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dung can duoc két ndi twong ung v6i Til6, va tAt ca ba thiét bj ngudi sit dung dugc két
nbi.

Theo mdt s cach 4p dung kha thi, sau khi tram co s& xéc dinh thong tin nhu s6
lugng cuia cac thiét bi nguoi st dung dugc chira trong timg ving S va vang T ma trong
d6 tung thiét bi nguoi st dung duge dinh vi, va thiét bi ngudi sir dung cAn duoc két
néi twong Gng véi timg ving T, thi md dun tinh todn 60 c6 thé tinh todn, bang cach st
dung bod phén tinh toan 62 theo chinh sach chp phat ngu?)n tai nguyén dugc dit trudc,
ngudn tai nguyén can dugc cép phat cho ting thiét bi nguoi st dung (nghia 13, ti 1€ cua
cac ngudn tai nguyén can dugc cip phat cho timg thiét bi ngudi stt dung). Chinh sich
cAp phat ngudn tai nguyén dugc md ta theo phuong an thuc hién ndy cua sang ché nay
c6 thé chira: chinh sach cip phat ngudn tai nguyén gifra cic ving S trong o, chinh sach
chp phat ngudn tai nguyén giita cdc ving T trong ting vung S, chinh sach cap phat
ngudn ti nguyén gifra cc thiét bi nguoi sir dung trong timg ving T, va dang tuong ty.
Theo cach ap dung cu thé, chinh sach cép phat ngudn tai nguyén giita cac ving S ¢6
thé chtra: cAp phat cac ngudn tai nguyén theo cach cAp phat nhiéu cham, dé 1ap lich
cac thiét bi ngudi st dung trong cic vung S; hodc cAp phat cac ngudn tai nguyén mot
cach déu din theo cach chp phat nhidu cham, dé 14p lich cac thiét bi ngudi st dung
trong cac vung S. Nghia 14, cho viéc chp phat ngudn tai nguyén gifta cic ving S trong
6, cac ngudn tdi nguyén co thé da dugc cip phat bang cach st dung mot cach truc tiép
nhidu chim. Vi dy, ngudn tai nguyén ciia mt chum la da dugc cip phat toi ting ving
S. Cu thé 13, bo phén tinh toan 62 c6 thé con xac dinh, theo tinh hudng cu thé cua céc
thiét bi ngudi sir dung trong tiing ving S, xem liéu viéc cip phat déu dan c6 duge thyuc
hién cho cac ving S hay khong. Theo phwong an thuc hién ndy cla sang ché nay, viéc
cAp phat ngudn tai nguyén giita cc ving S dugc thuc hién mot cach chu yéu theo cach
cAp phat déu dan. Nghia 13, ngudn tai nguyén cua mot chum la da duoc chp phat t6i
ting vung S.

Theo mot sb cach ap dung kha thi, chinh sach cAp phat ngudn tai nguyén giita cac
vung T trong vung S ¢ thé chura: cdp phét cac ngudn tai nguyén mot cach déu din
theo cach chia theo khong gian, dé lap lich cac thiét bj nguoi st dung gitra cdc vang T;

hogc cép phét cac ngudn tai nguyén theo cich chia theo khong gian theo sb luong
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duoc yéu cAu bai cac thiét bi ngudi st dung trong timg ving T, dé 1ap lich cac thiét bi
nguoi st dung gitta cac vung T; hodc cAp phat céc ngudn tai nguyén theo cach chia
theo khong gian theo s6 luong ca céac thiét bi ngudi st dung trong tirng vung T, dé lap
lich cac thiét bi nguoi st dung gitra cac ving T. Cu thé 13, theo phuong 4n thuc hién
ndy cua sang ché ndy, v6i ting ving S, tram co 6 ¢6 thé quét ting vung T trong ving
S theo céch chia thoi bing cach sit dung cham don. Nghia 13, tram co s& ¢6 thé cép
phét cac ngudn tai nguyén t6i cac ving T trong ving S theo c4ch chia thoi, dé 4p dung
cach cip phat ngudn tai nguyén chia khong gian bang cach sir dyng cach quét chia thoi
gian. Theo cach dp dung cu thé, sau khi bo phan tinh toan 62 thu dugc, qua tinh toan, ti
1€ cla céc ngudn tai nguyén cAn duoc cdp phét cho tht c& cac thiét bi nguoi st dung
trong timg vung S, mo dun cAp phat 70 c6 thd tinh to4n, theo ti 16 ngudn tai nguyén, ti
1& cda céc ngudn tai nguyén can dugc cdp phét cho céc thiét bi ngudi sit dung trong
ting vang T trong vung S. Cu thé, khi bd phan tinh toan 62 tinh toan ti 1¢ cua cac
ngudn tai nguyén cAn duogc cép phat cho ting ving T trong vung S, néu khéc biét cla
cac sb lugng duge yéu cAu cua thiét bi ngudi st dung gitta cac ving T khong dugc
xem xét thi cac ngudn tai nguyén c6 thé da duoc cép phat mot cach tryc tiép t6i cac
thiét bi ngudi sir dung trong cac ving T theo cach cAp phét déu dan. Nghia 13, md dun
cAp phét 70 c6 thé cdp phat cac ngudn tai nguyén mot cach truc tiép (bao gbm ngudn
tai nguyén thoi gian va ngudn tai nguyén tAn s6) cta cing mot ti 1& cho timg ving T
chita thiét bj ngudi st dung theo cach cip phat déu din, dé 14p lich cac thiét bi ngudi
st dung trong cac vung T. Néu khéc biét cua cac sd lugng duge yéu chu cua thiét bi
ngudi str dung gitra cac ving T duge xem xét (nghia 13, khi khéc biét cua cac s6 luong
dugc yéu cau clia thiét bi nguoi sir dung gifta cdc vung T la tuong dbi 16n), thi mo6 dun
cAp phat 70 ¢6 thé tiép tuc cAp phat cac ngudn tai nguyén theo sb luong duge yéu ciu
béi céc thiét bi ngudi sit dung trong timg vung T, dé 1ap lich cac thiét bi ngudi st dung
trong cac vung T. Nghia 13, cac ngudn tai nguyén cua céc ti 1¢ khéc co thé da duoc cip
phat t6i cac vung T theo sb lugng dugc yéu ciu béi céac thiét bi ngudi sit dung trong
ting vung T, dé 18p lich céc thiét bi ngudi st dung trong céc vung T. Cu thé, ti 1€ cua
céc ngudn tai nguyén can dugc cip phét cho ting vang T ¢ thé 1a ti 1& truc tiép voi sd
luong duge yéu cAu boi cac thiét bi ngudi st dung trong ving T. Néu khéc biét cuia cac

sb lugng thiét bi ngudi st dung gitta cic ving T dugce xem x¢t (nghia 13, khi céc sb
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luong dugce yéu cAu cua thiét bj ngudi st dung trong cac ving T la twong d6i ddng
déu, hodc khéc biét cua thiét bi nguoi st dung céc sb lugng gitta cac ving T 13 twong
d6i 16m), thi mo dun cap phét 70 c6 thé cip phét céc ngudn tai nguyén theo s6 lugng
clia cac thiét bi nguoi st dung trong timg vung T. Nghia 1a, m dun cAp phat 70 c6 thé
cAp phat cac ngudn tai nguyén cua céc ti 1¢ khic nhau cho cac vung T theo s6 luong
ctia cac thiét bj ngudi st dung trong timg viung T. Cu thé, ti 1& clia cac ngudn tai
nguyén cAn dugc cip phat cho ting ving T ¢6 thé 1a ti 18 truc tiép v6i s6 lugng cuia cac
thiét bi nguoi st dung trong ving T. Nghia 1, theo phuong an thyc hién nay cia sang
ché, khi cip phdt cac ngudn tai nguyén t6i cac ving T trong ving S, md dun cAp phat
70 ¢6 thé cip phat mot cach truc tiép cac ngudn tai nguyén theo cling mdt ti 1¢ t6i cac
vung T, hodc cAp phat cac ngudn tai nguyén theo cac ti 1¢ khac nhau cho céc vung T
theo khac biét ctia cac sd lugng duge yéu ciu cua thiét bi nguoi st dung gitta cic ving
T, hodc cép phat cac ngudn tai nguyén theo céc ti 1& khac nhau cho cac vung T theo

khac biét cia thiét bi ngudi sit dung céc o lugng gitra cac vung T.

Theo mdt sb cach 4p dung kha thi, sau khi m6 dun tinh toan 60 thu, qua viéc tinh
toan, ti 1€ cla cac ngudn tai nguyén cin dugc cép phat cho ting ving T, néu ving T
chra nhidu thiét bi nguoi st dung, thi tram co s& con can phai cdp phét cac ngudn tai
nguyén td1 cac thiét bi ngudi stt dung trong ving T khi cAp phat cac ngudn tai nguyén
t4i vung T. Theo ing dung cu thé, chinh sach cép phat ngudn ti nguyén gifta cac thiét
bi ngudi sit dung trong ving T duge mo ta theo phuwong an thyuc hign nay cia sang ché
nay co thé chtra: cip phat cac ngudn tai nguyén mot cach déu din theo cach chia tan s6
hodc chia thoi gian, dé 1ap lich cac thiét bi nguoi st dung trong vung T; hodc cép phat
c4c ngudn tai nguyén theo cach chia tAn sd hoic chia thoi gian theo céc s6 lugng duoc
yéu ciu bdi cac thiét bi nguoi stt dung trong vung T, dé 1ap lich céc thiét bi nguoi st
dung trong viung T. Cu thé, twong ty nhu chinh sach cAp phat ngudn tai nguyén gitra
cac vung T, cho viéc cAp phat ngudn tai nguyén gifta cac thiét bi nguoi st dung trong
vung T, vi€c cép phat déu dan co thé ciing dugce thuc hi¢n mot cach truc tiép, hodc céc
ngudn tai nguyén c6 cac ti 1€ khac nhau ¢6 thé da duoc cip phat tdi cac thiét bi nguoi
st dung theo cac sb luong dugc yéu cAu béi cac thiét bi nguoi st dung khic nhau, va
céc chi tiét khong duge mo ta lai & ddy. Ngoai ra, mé dun cip phat 70 c6 thé cAp phat

cac ngudn tai nguyén téi cac thiét bi ngudi sit dung trong ving T theo cach chia thoi
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hodc c6 thé cip phat cac ngudn tai nguyén theo cach chia tin s6. Nghia 13, sau khi mo
dun tinh toén 60 x4c dinh cic ngudn tai nguyén can dugc cip phat cho ving T, md dun
chp phat 70 c6 thé cAp phat cac ngudn tai nguyén can dugc cip phét cho ving T t6i céc
thiét bi ngudi st dung theo cach chia thoi theo s6 lugng cuia cac thiét bi nguoi st di,mg
trong vung T, hodc cép phat cac ngudn tai nguyén cin dugc cip phat cho ving T t6i
céc thibt bi ngudi sit dung theo céch chia tAn sb theo s6 lugng clia cic thiét bi ngudi sit

dung trong vung T.

Theo mdt sb cach ap dung kha thi, sau khi mo dun tinh toan 60 tinh toan, theo
chinh sach cip phat ngudn tai nguyén dugc dit trude, ti 1¢ cla cac ngudn tai nguyén
cin duoc cip phét cho timg thiét bi ngudi st dung, md dun cAp phat 70 c6 thé cAp phat
c4c ngudn tai nguyén cho thit bi nguoi stt dung. Cu thé 13, md dun cap phét 70 co thé
cép phat ngudn tai nguyén cAn dugc cip phat cho timg thiét bi nguoi st dung toi thiét
bi ngudi stt dung trong cach cAp phét dugc dinh trude theo ti 18 ngudn tai nguyén thu
duoc qua tinh todn bdi mé dun tinh toan 60, va giti thong tin PDCCH t6i thiét bi nguoi
stt dung dé phan phdi ngudn tai nguyén da dugc cép phat cho thiét bi ngudi st dung
t6i thiét bi nguoi st dung. Theo ép dung cu thé, cach cip phat dugc dinh trudc dugce
md ta theo phuong 4n thyc hién nay cia sang ché nay ¢6 thé chira cach cép phat 1ap
lich ky hiéu hodc céach cAp phat 1ap lich khe thoi gian. Ngha la, md dun cip phat 70 c6
thé cip phat cac ngudn tai nguyén tdi cac thiét bi nguoi st dung trong cach cAp phét
lap lich ky hiéu, hodc cAp phat cac ngudn tai nguyén t6i cac thiét bj nguoi st dung
trong céach cép phat 18p lich khe thoi gian. Cu thé 13, d& cap téi Fig.5, khi mo dun cép
phat 70 cAp phét cac ngudn tai nguyén t6i cic thiét bi ngudi stt dung trong cach 1ap
lich ky hiéu, nhiéu ky hiéu nhidu ddn kénh chia tin truc giao (Orthogonal Frequency
Division Mutiplexing - OFDM) ¢6 thé dugc st dung nhu 12 don vi 14p lich (cling duoc
d3 cap t6i nhw 1a don vi 14p lich t&i thiéu). S luong cla nhidu ky hiéu OFDM cén it
nh&t 12 hai, va nhidu ky hiéu OFDM cin dé chira it nhét hai tin hiéu tham chiéu cu thé
cho & (Cell-specific Reference Signal - CRS) va hai thong tin tham chiu giai diéu
bién (Demodulation Reference Signal - DRS), sao cho kénh cia dit li¢u thong tin dugc
wéc Iwong bing cach st dung it nhét hai tin hi¢u CRS va céc tin hiéu DRS. M6 dun
cAp phat 70 ¢6 thé cip phat, bang cach st dung it nhét hai cac ky hiéu OFDM lam don
vi 14p lich, tat ca cac ky hiéu OFDM (tét ca cac ky hiéu OFDM san c6) trong mdt khe
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thoi gian tdi cac thiét bi ngudi st dung theo ti 16 nguén tai nguyén thu dugc qua viéc
tinh toan, sao cho tAt ca cdc thiét bi nguoi st dung thu duogc céc ngudn tai nguyén
duoc 14p lich trong mdi khe thoi gian. Khi khe thoi gian tiép theo di t6i, md dun clp
phét 70 c6 thé cAp phat tét ca cac ky hiéu OFDM sin c6 trong khe thoi gian t6i cac
thiét bi ngudi sit dung theo ti 18 ngudn tai nguyén thu dugc qua viéc tinh toan bdi mo
dun tinh todn 60, va viéc cip phat ndy dugc thyc hién mdt cich tuln hoan, dé cép phat
cac ky hiéu OFDM sin c6 trong mdi khe thoi gian t6i cac thiét bi nguoi sir dung. Trén
Fig.5, cac ky hiéu OFDM dugc dénh d4u boi cing mot s6 chi thi cac ky hiéu OFDM
da dugc cip phat téi cung mot thiét bi nguoi st dung. Khi cip phét céc ngudn tai
nguyén trong khe thoi gian cach lap lich, md dun cép phat 70 c6 thé cép phét, bang
cach st dung mdt khe thoi gian lam don vi 1ap lich, ngudn tai nguyén khe thoi gian
tuong g véi tung thiét bi nguoi st dung theo ti 1¢ ngudn tai nguyén thu duoc qua
viéc tinh todn bdi mé dun tinh toan 60. Dé cap t6i Fig.6, tram co s& ce“'lp phat toan bd
khe thoi gian téi mot thiét bj nguoi st dung bing céch sit dung mdi khe thodi gian 1am
don vi lap lich t6i thidu, va clp phat ngudn tai nguyén khe thoi gian twong ng t6i timg
thiét bi ngudi st dung theo ti 1€ ngudn tai nguyén thu dugc qua viéc tinh toan. Trén
Fig.6, khe thoi gian cac ngudn tai nguyén dugc danh dAu bdi cing mot sd chi thi khe

thoi gian cac ngudn tai nguyén da duoc cAp phét t6i cing mot thiét bi nguoi st dung.

Theo mot sb cach ap dung kha thi, sau khi cAp phét cac ngudn tai nguyén t6i cac
thiét bi nguoi stt dung, md dun cép phat 70 co thé thuc hién viéc tao thanh chum theo
hudng cua thiét bi ngudi st dung, dé tao ra chim cho thiét bi nguoi str dung. Nghia la,
viéc tao thanh chum co thé dugc thuc hién theo hudéng cia thiét bi nguoi st dung, dé
tao ra chum cho thiét bj nguoi st dung dugce 14p lich, va thong tin PDCCH duogc giri
t6i thiét bi nguoi st dung bing cach sit dung chum. Theo ép dung cu thé, thong tin
PDCCH duoc sit dung dé chi thi thong tin vé ngudn tai nguyén cla thiét bj nguoi st
dung dugc 18p lich, va sau khi nhén ngudn tai nguyén dugc phan phat boi tram co SO
va thong tin PDCCH, thi thiét bi nguoi st dung c6 thé phan tich ca phéap thong tin vé
ngudn tai nguyén cua thiét bi ngudi st dung theo thong tin PDCCH. Trong cong nghé
LTE hién c0, thong tin ngudn tai nguyén cia tht ca cac thiét bi ddu cubi (nghia 13, cac
thiét bi ngudi st dung) 13 da duoc cAp phat trén ba ky hiéu déu tién ctia khung phuy, va

thong tin ngudn tai nguyén cla cac thiét bi ngudi stt dung khéc dugc phan biét bang
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cach st dung tan sb. Theo tinh hudng 4p dung theo phuong an thyc hién ndy cua séng
ché, do chum dugc phat bsi tram co s 1a chum hep c6 tAn sb cao, va do rong cla
chum 12 twong d6i hep, nén khi chum dugc phat boi tram co s¢ huéng t6i mot ving
(nhu ving Tn trong vung Si), thi thiét bi ngudi sit dung trong ving khac (nhu ving T
khac trong vung Si) khong thé nhén thoéng tin, nghia 13, thong tin PDCCH, dugc truyén
bdi tram co s&. Theo tinh hubng 4p dung dugc tao ra theo phuong 4n thuc hién ndy cia
sang ché, dé cho phép thiét bi ngudi st dung trong ting ving T nhén thdng tin
PDCCH dugc truyén béi tram co s6, thong tin PDCCH can phai dugc phan phdi mot
cach tach biét. Nghia 13, khi chum dugc phét béi tram co s& duge chuyén tir viing Tij
t6i vimg Tik (j 1a khong bing k), thi mo dun cp phat 70 cin chi phai gt théng tin
PDCCH ciia thiét bj ngudi st dung dugc chira trong ving Tik hién tai, sao cho thiét bi
ngudi stt dung trong timg viing T ¢6 thé nhan thong tin PDCCH tuong g véi thiét bi
nguoi st dung, dé phan tich cu phap thong tin ngudn tai nguyén cla thiét bi ngudi st

dung theo thong tin PDCCH tuong Umg v6i thiét bi ngudi st dung.

Theo mdt sb cach ap dung kha thi, tram co s& 6 thé cép phét cac ngudn tai
nguyén té1 cac thiét bi ngudi sir dung trong ving T theo cach chia thoi hodc theo cach
chia tin sé. Do @6, khi tram co s& cip phét céc ngudn tai nguyén theo cach 1ap lich ky
hiéu, bén canh viéc cip phat nguén tai nguyén mién tin sb trong mot khe thoi gian,
viéc cip phat ngudn tai nguyén mién thoi gian cling duge chira. Tuy nhién, do cac
ngudn tai nguyén mién thoi gian 12 khong cb dinh, nén ca trudng chp phat ngudn tai
nguyén mién tAn s va trudong cip phat ngudn tai nguyén mién thoi gian déu can phai
dugc chua trong chu tric cia PDCCH, dé chi thi thong tin v& ngudn tai nguyén cia

thiét bi nguoi sir dung duge 18p lich hién tai.

Theo phuong 4n thuc hién nay cua sang ché nay, theo tinh huéng 4p dung ma
trong d6 tram co s& ap dung viéc che phu rong cho 6 bang céach st dung chum hep tan
s cao, tram co s& (nghia 13, thiét bi truyén thdng dugc md ta theo phuong an thuc
hién nay clia sang ché nay) c6 thé x4c dinh, theo ID chum dugc phan hdi bai thiét b
ngudi st dung trong ting vung T, thiét bi ngudi st dung dugc chira trong timg vung T
va céc vi tri va sb luong clia cac thiét bi ngudi st dung dugc chira trong ving S; chon

thiét bj ngudi st dung cin dugc két néi tir thiét bi ngudi st dung dugc chira trong timg
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vung T; sau do tinh toan, theo s lugng cua cac thiét bi ngudi sir dung trong timg ving
T trong vung S hodc sb luong dugc yéu ciu béi cac thiét bi ngudi st dung trong tliing
vung T trong vung S hodc sb luong clia cac thiét bi ngudi st dung trong Vﬁng T hodc
s6 luong duge yéu cAu bai cac thiét bi ngudi st dung trong ving T, ti 1€ cta cac ngudn
tai nguyén cAn dugc cdp phat cho ting thiét bi ngudi st dung; cip phat ngudn tai
nguyén t6i ting thiét bi ngudi sir dung theo cach 1ap lich ky hiéu hoidc cach 14p lich
khe thoi gian; va giri thong tin PDCCH t6i thiét bi ngudi st dung @& phan phdi ngudn
tai nguyén da dugc cip phét cho thiét bi ngudi st dung toi thiét bj nguoi st dung.
Thiét bi truyén théng (nghia 13, tram co s&) cho viéc chp phat ngudn tii nguyén dugc
tao ra theo phuong 4n thuc hién nay cia sang ché nay c6 thé trg giup viée cAp phat
ngudn tai nguyén theo cach 4p dung ma trong d6 tram co s& ap dung viéc che phu rong
cho 6 bing céch st dung chim hep thn sb cao, va c6 thé cép phét céc ngudn tai nguyén
t6i cac thiét bi ngudi sit dung theo tinh hudng phan b6 thyc té ctia cac thiét bi ngudi st
dung, nhd d6 cai thién sy linh hoat cia viéc cp phat ngudn tai nguyén va higu qua cua
viéc chp phat ngudn tai nguyén, lam tdi da hoa ti 1€ tAn dung ngudn tai nguyén trén co
s& nguoi st dung thu duoge trai nghiép hop 1y, va ting cudng trai nghiém cua nguoi st

dung trong viéc cAp phat ngudn tai nguyén.

Dé cap t6i Fig.7, 12 gian dd chu triac so lwge ca tram co s& theo phuong én thuc

hién cda sang ché nay. Tram co s& dugc md ta theo phuong an thuc hién ndy chua:

b thu 100, duoc dinh cAu hinh dé thu duge, tir ving S khong gian tuong ing Vi

ting chum trong 0, timg ID nhan dién chum dugc phan hdi béi thiét bi nguoi st dung;

b6 xit Iy 200, dugc dinh cAu hinh d& xac dinh mbi ving T (time — thoi gian) chira
thiét bj ngudi stt dung theo ID chim thu duge béi bd thu, va xdc dinh s6 luong clia cac
thiét bi ngudi st dung dugc chira trong timg vung T, trong do,

bd xit Iy 200 con duge dinh cdu hinh d¢ chon, theo quy the dugc dinh trudc, thiét
bi ngudi st dung cAn dugc két nbi tir thiét bi ngudi st dung dugc chira trong timg
vung T, va tinh toén, theo chinh sach cép phat ngudn tai nguyén dugc dat trude, ti 16
cia cac ngudn tai nguyén cin dugc cép phét cho timg thiét bi nguoi st dung can dugc
két ndi; va

bo xir Iy 200 con duge dinh cAu hinh dé cép phat, theo cach cép phét dugc dit tir
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trude theo ti 1€ ngudn tai nguyén, ngudn tai nguyén can dugc cip phét cho tiing thiét bi
nguoi st dung téi thiét bi ngudi st dung; va

b phét 300, duge dinh cAu hinh dé giri thong tin kénh didu khién lién két xuéng
vét 1y (physical downlink control channel - PDCCH) t6i thiét bi nguoi st dung dugc
chon bi b xi Iy d& phan phdi ngudn tai nguyén da dugc cép phét ti thiét bi ngudi
stt dung t6i thiét bi ngudi sir dung.

Theo mdt s6 cach ap dung kha thi, bd xir Iy 200 con dugc dinh c4u hinh dé:

chia cung cin dugc quét trong 6 thanh nhiéu ving S, va chia tng ving S thanh it
nhét mot ving T; va

b5 phat 300 con dugc dinh ciu hinh dé:

v6i tirng vung S, tham do tAt ca cac ving T trong ving S theo cach chia thoi bang
cach sir dung chum don, d& che phu timg ving T trong ving S, va by thu nhén ID
chum dugc phan hdi boi thiét bi ngudi st dung trong ving T,

Theo mdt s6 cach 4p dung kha thi, bd xtt ly 200 duogc dinh ciu hinh mot cach cu
thé dé:

xac dinh, theo ID chum thu dugc bdi b thu, ving T ma d6 thiét bi nguoi st dung
phan hoi trd lai ID chum nim trong do; va

xac dinh s6 lugng ctia cac thiét bi nguoi stt dung dugc chia trong ting vung T
theo ID thiét bi ngudi st dung dugc phan hdi boi thiét bi ngudi st dung trong ving T.

Theo mot s cach 4p dung kha thi, bd xit Iy 200 dugc dinh cdu hinh mot cach cu
thé dé:

khi vung T chi chra mot thiét bi nguoi sit dung, thi chon thiét bi nguoi st dung
lam thiét bi ngudi st dung can duoc két ndi twong img véi ving T; hodc

khi vung T chtra nhiéu thiét bi ngudi st dung, thi chon, theo cac ID ph?m mé& dau
duoc phan hdi béi céc thiét b ngudi st dung, mt hofic nhieu thiét bi ngudi sit dung
Jam thiét bi ngudi st dung can dugc két ndi trong tmg v6i ving T.

Theo mdt sb cach ap dung kha thi, bd xir ly 200 dugc dinh cAu hinh mot cach cu
thé dé:
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khi ving T chira nhiéu thiét bi ngudi st dung, va cac ID phin mé dau duge phan
hdi béi cac thiét bi ngudi sit dung 1a khac nhau, thi chon tét ca cac thiét bi ngudi sir

dung lam thiét bi nguoi st dung cAn duoc két nbi twong tng v6i ving T; hodc

khi vung T chtra nhiéu thiét bi ngudi st dung, va cac ID phin mé d4u dugc phan
hdi boi cac thiét bi ngudi st dung la giéng nhau, thi chon, theo co ché ganh dua, mot
thiét bi ngudi sit dung tir nhiéu thiét bi ngudi sit dung véi cung cac ID phén mé dau

lam thiét bi ngudi st dung cAn duoc két nbi twong ing véi ving T.

Theo mot s cach ap dung kha thi, bd xir Iy 200 duge dinh cAu hinh mét cach cu
thé dé:

tinh toan, theo chinh séch cép phat ngudn tai nguyén giita cac ving S, ti 1¢ cua
céc ngudn tai nguyén can duoc cdp phét cho tht ca cac thiét bi ngudi st dung trong

ting vung S;

tinh toan, theo chinh sach cép phat ngudn tai nguyén gitra cac ving T trong vung
S va v6i tham kho t6i ti 18 ciia cac ngudn tai nguyén cin duge cdp phat cho tét ca cic
thiét bi ngudi sit dung trong ving S, ti 1€ cta cac ngudn tii nguyén can dugc cip phat

cho cac thiét bi ngudi st dung trong ting ving T trong ving S; va

tinh toan, theo chinh sich cép phat ngudn tai nguyén giita cac thiét bi ngudi st
dung trong viing T va voi tham khdo toi ti 18 clia cac ngudn tai nguyén cAn duoc cép
phét cho cac thiét bi nguoi st dung trong ving T, ti 1¢ cia cac ngudn tai nguyén cén
duoc cip phét cho timg thiét bi ngudi st dung trong ving T.

Theo mot sb cach 4p dung kha thi, bd xt Iy 200 duoc dinh cdu hinh mot cach cu
thé dé:

chp phét tht ca cac ky higu OFDM trong mdi khe thoi gian t6i cac thiét bj ngudi
st dung theo ti 1€ ngudn tii nguyén bing cach st dyung it nhét hai cac ky hiéu ddn kénh
chia tan truc giao (orthogonal frequency division multiplexing - OFDM) lam don vi
1ap lich. |

Theo mot sb cach ap dung kha thi, bd xur 1y 200 duogc dinh cAu hinh mét cach cu
thé dé:

chp phat ngudn tai nguyén khe thoi gian twong tmg téi ting thiét bi ngudi su
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dung theo ti 1€ ngudn tai nguyén bang cach st dung mot khe thoi gian lam don vi lap
lich.

Theo mot sb cach dp dung kha thi, bd phat 300 dugce dinh cAu hinh mdt cach cu
thé dé:

tao ra chum cho thiét bi ngudi st dung duoc 1p lich theo trinh tyr 1ap lich, va gtri

thong tin PDCCH t6i thiét bi ngudi st dung bang cach st dung chum.

Theo mot sb cach ap dung kha thi, tram co s& dugc mo ta theo phuong an thyc
hién nay cua sang ché nay c6 thé cu thé 1a thiét bi truyén thong cho viéc cAp phat
ngudn tai nguyén dugc md ta trong phuong an thuc hién cua sang ché nay, hodic chua
thiét bi truyén thong cho viéc chp phat ngudn tai nguyén dugc mo ta trong phuong an
thuc hién cua sang ché nay. Phuong 4n thuc hién nay cua sang ché dugc mod ta mot
cach cu thé nhd gia st rang tram co s& 13 thiét bi truyén thong dugc tao ra trong cac
phuong an thyc hién cua sang ché. Véi quy trinh &p dung cu thé cua tram co s& duoc
md ta theo phuong an thuc hién nay cia sang ché nay, @& cap t6i cach ap dung dugc
mé ta trong phuong an thuc hién thir nhét va phuong 4n thyc hién thi hai cua thiét bi
quét trong hé théng tan sé cao duge tao ra trong céc phuong an thyc hién cia sang ché.
Bo thu 100, bd xit Iy 200, va bd phat 300 dugc chtra trong tram co s& ¢O thé duogc ap
dung mot cach cu thé cho m6 dun chia, md dun x4c dinh, md dun tinh toan, hodc mo
dun cip phat trong thidt bi quét dugc mo ta trong phuong an thuc hién thu nhit va
phuong 4n thyc hién thit hai trong hé théng tn sb cao dugc tao ra trong cac phuong an
thuc hién cua sang ché. Vé6i quy trinh 4p dung cu thé, dé cap t6i cach ap dung cu thé
cua thiét bi quét dwgc md ta trong phuong én thuc hién thi nhit va phuong &n thyc
hién thi hai trong hé théng tan sd cao dugc tao ra trong céc phuong an thuc hién cua
sang ché, va cac chi tiét s& khong dugc md ta lai & day.

Dé cap toi Fig.8 1a luu dd so luge ciia phuong an thyc hién thir nhét cia phuong
phap cho viéc cép phat ngudn tai nguyén theo cac phuong én thuc hién cla sang ché.
Phuong phép cho viéc cap phét ngudn tai nguyén dugc mo ta theo phuong an thuc
hién nay chtra cac bude:

S101. Tram co sé thu, tir ving S khong gian twong Gng v6i timg chum trong 0,

timg ID nhan dién chim duge phan hdi béi thiét bi (cac thiét bi) ngudi sit dung, xéc
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dinh mdi viung T (time — thoi gian) chira thiét bi ngudi st dung theo ID chim, va xéc

dinh sb lugng clia céc thit bi ngudi st dung dugce chira trong ting vung T.

Theo ap dung cu thé, thiét bi nguoi st dung dugc mo ta trong phuong phap cho
viéc cip phat ngudn tai nguyén dugc tao ra theo phuong an thyc hién ndy cla sang ché
nay co thé cu thé 1a thiét bi dau cudi di dong trén phia MS, va phuong phép cho viée
cAp phat ngudn tai nguyén dugc mo ta theo phuong 4n thuc hién ndy cua sang ché nay
¢ thé duoc ap dung cho thiét bi truyén thong (hodc tram co sd) cho viée cip phat
ngudn tai nguyén dugc tao ra trong phuong an thuc hién cla sang ché nay. Thiét bi
ngudi st dung dugc mod ta theo phuong an thuc hién nay cla sang ché nay c6 thé phét
ra chim hep dé quét, dé xép thang v6i chum dugc phat bdi tram co s&. Khi chum dugc
phat béi thiét bi nguoi st dung dugc xép thing hoan toan v6i chim dugc phét boi tram
co so, cong suét cua tin hiéu nhan duogc béi thiét bi nguoi st dung 1a manh nhét, sao
cho thong tin nhu chudi ddng bd c6 thé dugc thu tir tin higu chum duge truyén béi

tram co s0.

Theo mot sb cach ap dung kha thi, phuong phap cho viéc cp phat ngudn tai
nguyén dugc tao ra theo phuong an thuc hién ndy cia sang ché nay 1a giai phap cép
phét ngudn tai nguyén trong tinh huéng 4p dung viéc che phu rng cho 6 theo cach
chia buéc song va chia khong gian trén mang ma trén d6 chiim bi han ché va do rong
cua chum 1a tuong déi hep. Trong tinh hubng néu trén, tram co s& c6 thé ap dung viéc
che phii rong cho 6 cho ting vung khong gian (ving S - Space region, hay ngén gon 1a
S region) theo cach quét chum don trong khi 4p dung viéc che pht rong cho & bing
cach st dung nhiéu chiim. Nghia 1, tram co s& €6 thé che phu nhiéu ving S bang cich
st dung nhidu chim, trong d6 timg chum tuong tng Vi mot vung S, va trong tiung
vung S, mdi ving thoi gian (Time region, hay ngin gon 1a vung T, T region) trong
vung S ¢O thé dugc tham do theo céach chia thoi bang cach st dung chim don. Nghia
13, timg chum don che phu ving S ¢6 thé huéng t6i ving T khac trong ving S theo
diém thoi gian khéc, dé ap dung viéc che phti rong cho 6. Cu thé 13, tram co s& ¢6 thé
dau tién chia cung can dugc quét trong 6 thanh nhiéu ving S, va chia timg vung S
thanh nhidu ving T (nghia 13, it nhat mot ving T), nhu dugce thé hién trén Fig.2. Véi

ting ving S, tram co s¢ tham do tAt ca cac ving T trong ving S theo céach chia thoi
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bang céch st dung chum don, dé che phu ting vung T, dé viéc che phi titng ving S
duogc ap dung bang cach che phu ting ving T, sau d6 vigc che phi cung dugc ap dung
bang cach che phi timg ving S, va cubi cling, viéc che phi rong cho 6 dugc ap dung
bang cach che phu ting cung. Sau khi chia timg cung trong 6 dugc che phi bdi tram
co s& thanh nhiu ving S va chia ting ving S thanh nhiéu ving T, tram co s& ¢6 thé
che phil (nghia 13, thuc hién viéc quét tin hiéu trén) tht ca cac ving S bang cach st
dung nhiéu chim dugc phat béi tram co s6, trong d6 mot chum tuong Gng véi mot
ving S, dé ap dung viéc che phi cho cic vung T trong ving S bang cach sit dung
chum don, va g thong tin nhu chudi ddng bo t6i thiét bi ngudi stt dung trong ving T.
Thiét bi ngudi st dung trong ving T ¢6 thé thuc hién viéc quét bang céch st dung
chum duoc phat béi thiét bi ngudi sir dung, xép thang v6i chum duge phét béi tram co
s, va thu dugc thong tin nhu chudi ddng bd tir tin hiéu chum duoc gii bdi tram co s0,
dé chon chum phuc vu cho thiét bi ngudi st dung theo thong tin nhu chudi ddng bo, va
thong tin phan hdi nhu chudi ctia chim phuc vu téi tram co sé. Tram co ¢ ¢o thé thuc
hién viéc quét biang cach st dung chim dugc phat boi tram co s&, va nhin thong tin
nhu chudi dugc phan hdi bai thiét bi ngudi st dung trong timg vung T, dé thu duoc, tur
thong tin nhu chudi, nhén dién chum (Identity - ID) (nghia 13, ID cta chum phuc vy)
duoc phan hdi béi thiét bi ngudi sit dung. Trong mot 4p dung cu thé, ting ving T
twong tng v6i mot ID chiim, va tram co s6 ¢6 thé xac dinh, theo ID chum dugc phan
hdi boi tirng thiét bi ngudi st dung, ving T ma timg thiét bi ngudi st dung nim trong
do.

Theo mdt sb cach &p dung khé thi, sau khi thu, tir tng ving T trong vung S
tuong ng véi ting chim, ID chim duge phan hdi boi thiét bi ngudi st dung, tram co
s& ¢6 thé xac dinh ving T chira thiét bi nguoi st dung theo ID chum, @& xac dinh sb
lugng clia cac thiét bi nguoi st dung duoc chira trong timg vung T. Cu thé 13, tram co
s& tham do tit ca cac ving T theo cach chia thdi bdng cach sir dung chum don. Nghia
13, ttng chum don hudéng vé ving T khéc theo diém thoi gian khac. Vi dy, chum
huéng vé ving T thie N tai diém thoi gian Tn. Do d6, khi tram co s& thu duge ID chum
dugc phan hdi boi thiét bi ngudi st dung, tram co s§ ¢o thé x4c dinh, theo thoi gian
(hodc diém thoi gian cu thé) ma tai d6 ID chum dugc thu, ving T ma thiét bi ngudi st

dung phéan hdi lai ID chim nim trong d6. Sau khi xac dinh vi tri (nghia 13, ving T ma
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tirng thiét bi nguoi st dung nam trong d6) cua timg thiét bi ngudi st dung theo ID
chum dugc phan hdi béi thiét bi ngudi st dung, tram co s& ¢b thd con xéc dinh sb
lugng cua cac thiét bi nguoi st dung duge chira trong timg ving T theo thiét bi ngudi
stt dung ID dugc phan hdi boi thiét bi ngudi sir dung. Cu thé 13, thiét bi ngudi st dung
cling phan hdi thiét bi ngudi sit dung ID khi phan hoi lai ID chim, va tram co s& ¢6
thé phén biét cdc thiét bi ngudi sir dung khéc bing cach nhén dién cac ID thiét bi
ngudi st dung trong ting vung T, dé x4c dinh sb lugng clia céc thiét bi nguoi st dung
trong ving T hién tai. Thiét bi ngudi str dung ID c6 thé chira ID thiét bi nguoi st dung
duy nhét toan cdu (nghia 13, ID d& dugc chp phat boi hé théng t6i thiét bji ngudi st
dung khi thiét bi nguoi st dung truy cdp vao mang truyén thong, va ID duy nhét toan
cau) hoic c6 thé chua c-RNTI.

S102. Tram co s& chon, theo quy tac dugc dinh trudc, thiét bi (cac thiét bi) ngudi
st dung can dugc két ndi tir thiét bi (cac thiét bi) ngudi st dung dugc chira trong ting
vung T, va tinh toan, theo chinh sach chp phat ngudn tai nguyén dugc dit trude, ti 18
clia cac ngudn tai nguyén cAn dugc cip phat cho timg thiét bi nguoi st dung can dugc
két ndi.

Theo mot sb cach dp dung kha thi, sau khi xac dinh ving T ma trong do6 tung
thiét bi ngudi st dung dugc dinh vi va s6 lugng clia cdc thiét bj ngudi st dung trong
tirmg ving T, thi tram co s& €0 thé chon mot hodc nhiéu thiét bi nguoi sir dung tir thiét
bi nguoi sit dung dugc chira trong timg ving T lam thiét bi ngudi st dung can duoc
két ndi theo quy tic duoc dinh trude. Cy thé 13, khi ving T chi chira mot thiét bi ngudi
str dung, thiét bi nguoi st dung cb thé duoc chon lam thiét bi nguoi st dung can duge
két ndi tuong tmg v6i ving T; hodc khi ving T chira nhiéu thiét bi nguoi st dung, mot
hozic nhiéu thiét bi nguoi st dung co6 thé dugc chon, theo quy tac dugc dinh trude, tir
nhidu thiét bj ngudi st dung 1am thiét bi ngudi sir dung can duoc két nbi twong ung
vai ving T, d8 x4c dinh sb luong tbng cong cua cic thiét bi nguoi st dung can dugc
két nbi duoc chira trong tit ca cac ving T, nghia 1a, s6 lugng tng cong cia cac thiét bi
ngudi sit dung duge chira trong ting ving S. Sau khi x4c dinh thong tin nhu s6 lugng
ctia cac thiét bi ngudi st dung dugc chira trong ting vung T, sb luong cua cac thiét bi

ngudi st dung dugc chira trong timg vung S, va ving T ma ting thiét bi nguoi sit dung
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ndm trong do, tram co s& cd thé tinh toan, theo chinh sach cip phat ngudn tai nguyén
dugc dat trude, ngudn tai nguyén can dugc cdp phét cho tung thiét bi nguoi st dung
(nghia 13, ti 1€ cua cac ngudn tai nguyén cAn duoc cip phat cho timg thiét bi ngudi st
dung). Vi du, tram co s& ¢o thé tinh toan, theo chinh sach cép phat nguén tai nguyén
dugc dit trude gitta cac vung S, ti 1€ (hodc duge dé cap t6i nhu 1a ti 18 ngudn tai
nguyén) cua cac ngudn tai nguyén cAn dugc cép phat cho céc thiét bi ngudi st dung
dugce chira trong ting ving S; hodc tinh toan, theo chinh sach cip phét ngudn tai
nguyén dugc dit trude cla cac ving T trong ving S, ti 1& clia c4c ngudn tai nguyén cén
dugc cap phat cho cac thiét bj ngudi st dung dugc chira trong tAt ca cac vung T trong

mot vung S.

$103. Tram co s& cép phét, theo cach cép phat duge dat tir trude theo ti 1€ ngudn
tai nguyeén, ngudn tai nguyén cAn dugc cip phat cho thiét bi ngudi st dung tdi timg
thiét bj nguoi sit dung, va gii thong tin kénh didu khién lién ket xudng vat Iy (physical
downlink control channel - PDCCH) t6i thiét bi ngudi str dung d& phan phéi ngudn tai

nguyén da dugc cAp phat cho thiét bi ngudi stt dung toi thiét bi nguoi st dung.

Theo mot sb cach 4p dung kha thi, sau khi tinh toan, theo chinh sach cp phat
ngudn tai nguyén dugc dat trude, ti 1€ cia c4c ngudn tai nguyén can dugc cip phét cho
ting thiét bi ngudi sir dung, tram co 8¢ ¢o thé cip phét cac ngudn tai nguyén tdi thiét
bi ngudi st dung. Cu thé 13, tram co s& ¢6 thé cép phat ngudn tai nguyén can dugc cép
phat cho timg thiét bi nguoi sit dung t6i thiét bi ngudi sir dung trong cach cAp phat
duogc dinh trudce theo ti 1€ ngudn tai nguyén thu dugc qua tinh toan, va gii thong tin
PDCCH t6i thiét bi nguoi sit dung dé phan phdi ngudn tai nguyén da dugc cAp phat
cho thiét bi ngudi st dung t6i thiét bi nguoi st dung. Theo 4p dung cu thé, thong tin
PDCCH dugc st dung dé chi thi thong tin v& ngudn tai nguyén cia thiét bi nguoi st
dung dugc 14p lich, va sau khi nhén ngudn tai nguyén dugc phén phat bdi tram co s&
va thong tin PDCCH, thi thiét bi ngudi sir dung c6 thé phan tich ct phép thong tin vé
ngudn tai nguyén cua thiét bi ngudi st dung theo thong tin PDCCH. Theo cong ngh¢
LTE hién c6, thong tin ngudn tai nguyén cua tht ca cac thiét bi ddu cudi (nghia 13, cac
thiét bi ngudi sir dung) da dugc cp phat trén ba ky hi¢u déu tién clia khung phu, thong

tin ngudn tai nguyén cua cic thiét bi ngudi st dung khac nhau duge phan biét bing
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cach st dung tan s6, va true khi 1ap lich, tram co s& 6 thé truyén quang ba thong tin
PDCCH ciia tit ca céc thiét bi nguoi sit dung t6i tit ca cac thiét bi ngwoi st dung theo
cach nhu cach truyén quang ba. Theo tinh hudng 4p dung theo phuong 4an thuc hién
nay cua sang ché, do chim dugc phat boi tram co sé 1 chum hep ¢6 tn sb cao, va do
rong ctia chum la tuwong dbi hep, nén khi chum dugc phét boi tram co s¢ hudng téi
mot ving (nhu ving Tn trong ving Si), thi thiét bi ngudi st dung trong vung khac
(nhur ving T khac trong vung Si) khong thé nhan thong tin, chia thong tin PDCCH,
dugc truyén béi tram co s6. Theo tinh hubng 4p dung dugc tao ra theo phuong an thue
hién nay cua sang ché nay, dé cho phép thiét bi ngudi sir dung trong timg ving T nhan
thong tin PDCCH dugc truyén béi tram co s6, théng tin PDCCH can phai dugc phan
phéi mot cach tach biét. Nghia 13, khi chum dugc phat bdi tram co s¢ duge chuyén tu
vung Tij ti vang Tik (j 1a khong bang k), thi chi thong tin PDCCH cia thiét bi nguoi
str dung duoc chira trong ving Tik hién tai can phai dugc gti, sao cho thiét bi ngudi st
dung trong timng vung T ¢6 thé nhan théng tin PDCCH tuong ng v6i thiét bi ngudi st
dung, dé phan tich ca phép thong tin ngudn tai nguyén cua thiét bi nguoi stt dung theo

théng tin PDCCH tuong tmg v6i thiét bi ngudi sir dung.

Theo phuong an thyc hién nay cua sang ché nay, trong tinh hubng 4p dung ma
trong d6 tram co s& ap dung viéc che phu rong ctia & bang cach st dung chim hep tan
sb cao, tram co s& O thé x4c dinh, theo ID chum dugc phan hdi boi thiét bi ngudi st
dung trong timg vung T, thiét bi ngudi st dung dugc chira trong tirng ving T va céc vi
tri va sb lugng cua cac thiét bi nguoi st dung dugc chira trong ving S; chon thiét bj
nguoi st dung can duogc két nbi tir thit bi ngudi st dung dugc chira trong timg ving
T; sau d6 tinh toan, theo chinh séch cAp phat ngudn tai nguyén dugc dat trude, ti 16 cia
cac ngudn tai nguyén cAn dugc cp phat cho ting thiét bi nguoi st dung; va giri thong
tin PDCCH t6i thiét bi nguoi st dung dé phan phat ngudn tii nguyén can dugc cip
phat cho thiét bi nguoi st dung t6i thiét b ngudi st dung. Phuong phép cho viée clp
phat ngudn tai nguyén dugc tao ra theo phuong an thuc hién nay cua sang ché nay c6
thé trg gitip viéc cAp phat ngudn tai nguyén theo cach dp dung ma trong do tram co sO
ap dung viéc che phi rong cho & bang cach st dung chim hep tAn sb cao, nhd @6 cai
thién su linh hoat cia viéc cAp phat ngudn tai nguyén va hiéu qua cla viée chp phat

ngudn tai nguyén, va ting cuong trai nghiém clia nguoi sit dung trong viéc cap phat
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nguon tai nguyén.

Pé cap t6i Fig.9 12 luu dd so luge ctia phuong 4n thyc hién thir hai cia phuong
phap cho viéc cép phat ngudn tai nguyén theo cic phuong én thyc hién cia sang ché.
Phuong phép cho viéc cap phat ngudn tai nguyén dugc mod ta theo phwong an thuc

hién nay chtra cac budc:

$201. Tram co s& thu, tir ving S khong gian twong ung voi ting chum trong 0,

timg ID nhan dién chim dugc phan hdi boi thiét bi ngudi st dung.

$202. Tram co s& xac dinh, theo ID chum thu dugce, ving T ma thiét bi ngudi st

dung phan hdi lai ID chiim nim trong do.

S203. Tram co s& xac dinh s6 lugng cla céc thiét bi nguoi st dung duge chira
trong ting vung T theo thiét bi ngudi stt dung ID dugc phan hdi boi thiét bi nguoi st

dung trong vung T.

Theo mot sb cach 4p dung kha thi, tram co s& xac dinh, theo ID chum dugc phan
hi béi thiét bi ngudi sir dung, ving T ma trong d6 timg thiét bi ngudi sir dung duge
dinh vi, va xac dinh sb lugng cua céc thiét bi ngudi st dung dugc chira trong ting
vung T theo ID thiét bi nguoi st dung duge phan hdi béi timg thiét bi ngudi st dung.
Véi quy trinh 4p dung cu thé, d& cap t6i budc S101 trong phuong an thyuc hién thu
nhét cia phuong phap cho viéc cAp phat ngudn tai nguyén dugc tao ra trong cac

phuong 4n thyc hién cla séng ché, va cac chi tiét s& khong duge mo ta lai & day.

S204. Tram co s& chon, theo quy tic duogc dinh trudc, thiét bi nguoi st dung can

duoc két ndi tir thiét bi ngudi sir dung dugc chira trong timg ving T.

Theo mdt sb cach 4p dung kha thi, sau khi xdc dinh ving T ma trong do6 ting
thiét bi ngudi stt dung dugc dinh vi va s6 lugng clia cc thiét bi nguoi st dung trong
timg vang T, thi tram co s& ¢O thé chon mot hodc nhiu thiét bi ngudi st dung tir thiét
bi nguoi st dung dugc chira trong ting ving T 1am thiét bi ngudi st dung can dugc
két ndi theo quy tic duge dinh true. Cu thé 13, khi ving T chi chira mot thiét bi ngudi
sir dung, thi thiét bi ngudi st dung c6 thé duge chon lam thiét bi ngudi sit dung cn
duoc két néi twong tng véi ving T; hogc khi ving T chira nhidu thiét bi ngudi s

dung, thi mot hodc nhiéu thiét bi ngudi st dung co thé dugc chon, theo quy tic dugc
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dinh trude, tir nhidu thiét bi ngudi sit dung 1am thiét bi ngudi sir dung cin dwoc két ndi
tuong Gng véi vung T, dé xac dinh s luong tdng cdng clia cac thiét bi ngudi sit dung
cAn duoc két ndi duge chira trong tht ca cac ving T, nghia 13, s6 luong tdng cong cla
céc thiét bj ngudi st dung dugc chira trong ting vung S. Cu thé 13, khi ving T chura
nhiéu thiét bi ngudi st dung, thi tram co s¢ co thé chon thiét bi nguoi st dung can
duoc két ndi theo cic ID phin mé déu (Preamble_ID) duge g bdi cac thiét b ngudi
st dung. Khi ving T chta nhiéu thiét bi ngudi st dung, va cac ID phéin mé dau duoc
phan hdi béi céc thiét b ngudi st dung 1a khac nhau, thi tht ca cac thiét bi ngudi st
dung dugce chon co thé 1am thiét bi ngudi st dung can dugc két nbi tvong tmng voi
vung T. Nghia 1a, tAt ca cac thiét bi nguoi st dung trong ving T ¢6 thé c6 thé duoc két
ndi. Khi ving T chua nhiu thiét bi nguoi st dung, va cac ID phin m& d4u duoc phan
hdi béi cac thiét bi ngudi st dung 12 giéng nhau, thi thiét bi ngudi sit dung c6 thé duge
chon, theo co ché ganh dua, tir nhidu thiét bi ngudi st dung voi cing cic ID phin mé
dAu 1am thiét bi ngudi st dung cin dugce két ndi twong ing v6i ving T. Nghia 1a, mot
thiét bi nguoi sir dung c6 thé dugc chon dé truy cap tir tht ca cac thiét bi ngudi st dung
gui cung mot ID phan mé dau. Theo ap dung cu thé, khi cac ID phan mé déu duge gui
béi cac thiét bi nguoi st dung trong ving T 1a gidng nhau, thi mot thiét bi nguoi st
dung co thé dugc chon lam thiét bi ngudi st dung cin duoc két ndi theo cach ganh
dua. Cach chon thiét bi ngudi sit dung cin dugc két nbi theo cdch ganh dua nay la
twong tu nhu cach trong cong ngh¢ LTE hién c6 dé chon thiét bi nguoi sit dung theo
cach ganh dua, va céc chi tiét ctia n6 s& khong duge md ta lai ¢ day. Nhu dugc thé hién
trén Fig.4, khi chum thr i duge phat boi tram co s& quét vang S th i (ving Si), n6
phat hién duoc rang c6 ba vung T chira thiét bi nguoi st dung, trong d6 c6 ba vung T
tach biét 1a Ti6, Til3, va Til6, ca Ti6 va Til3 déu chi chira mot thiét bi ngudi st dung,
va Til6 chira nhidu thiét bi ngudi st dung (nhu 14 ba). Trong trudng hop nay, tram co
s& ¢6 thé chon thiét bj ngudi sit dung dugc chira trong Ti6 va thiét bi ngudi st dung
duge chira trong Til3 lam thiét bj ngudi st dung cdn dugc két néi tuong tng véi Ti6
va thiét bi nguoi st dung can duoc két nbi twong ung véi Til3 mot cach twong ung.
Vi thibt bj cn duoc két néi t6i tuong tmg v6i Til6, mét, hai, hodc ba thiét bi ngudi
st dung c6 thé duge chon, theo cac ID phdn mé dau dugc giri boi cac thiét bi nguoi st

dung duoc chira in Til6, 1am thiét bi nguoi sir dung cin dugc két nbi tuong Gng véi
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Til6. Nhu duge thé hién trén Fig.4, Til6 chua ba thiét bi ngudi st dung, trong dé hai
thibt bi ngudi st dung giri cing mot ID phan m& dau (trong phan béng tdi dang luéi),
va thiét bi ngudi st dung khac giri ID phin mé dAu khéc (trong phan bong ti ¢6 cac
duong nghiéng), thiét bi nguoi st dung (trong phin béng tdi c6 cac dudng nghiéng)
gui ID phé“ln mo diu khéc c6 thé duge chon lam thiét bi ngudi st dung can dugc két
néi (duoc gia s 1 thiét bi ngudi st dung 1). Nghia 13, thiét bi ngudi sir dung c6 thé
duoc két néi. Vi hai thiét bi ngudi sit dung (trong phén bong ti dang luéi) giri cing
mot ID phén md diu, mot thiét bi nguoi st dung c6 thé dugc chon 1am thiét bi ngudi
st dung can dugc két ndi (duoc gia st 12 thiét bj nguoi st dung 2) theo céch ganh dua.
Do d6, thiét bi nguoi st dung 1 va thiét bi nguoi st dung 2 ¢6 thé dugc xac dinh nhu
1a thiét bi nguoi st dung cin duoc két ndi twong ung véi Til6. Néu céc ID phin md
dau duoc gui bai ba thiét bj ngudi sit dung dugc chira trong Til6 1a khac nhau, thi ba
thiét bi nguoi st dung ¢ thé duoc chon 1am thiét bi ngudi st dung cin duoc két nbi

twong g v6i Til6, va tit ca ba thiét bi ngudi st dung ddu duoc két ndi.

S205. Tinh to4n, theo chinh sach cép phat ngudn tai nguyén gifta cdc ving S, ti 18
clia cac ngudn tai nguyén cAn dugc cip phat cho tAt ca céac thiét bi ngudi st dung trong

ting vung S.

S206. Tinh toan, theo chinh sich cép phat nguén tai nguyén gitta cdc ving T
trong ving S va voi tham khao t6i ti 1€ cta cac ngudn tai nguyén cAn dugc cip phat
cho tht ca céc thiét bi ngudi st dung trong ving S, ti 1¢ cua cac ngudn tai nguyén can

dugc cip phat cho cac thiét bi ngudi sir dung trong timg viung T trong ving S.

$207. Tinh todn, theo chinh séch cAp phat ngudn tai nguyén giita cac thiét bi
ngudi st dung trong ving T va véi tham khéo t6i ti 1¢ cua céac ngudn tai nguyén can
dugc cap phét cho cac thiét bi nguoi st dung trong vung T, ti 1& cia cac ngudn tai

nguyén cin dugc cip phat cho ting thiét bi ngudi st dung trong vung T.

Theo mdt sb cach 4p dung kha thi, sau xéc dinh thong tin nhu sb lugng clia cdc
thiét bi nguoi st dung duge chira trong ting ving S va ving T ma trong do timg thiét
bi ngudi st dung dugc dinh vi, va thiét bi ngudi st dung can dugc két ndi twong tmg
véi timg vung T, thi tram co s6' €O thé tinh toén, theo chinh sach cAp phat ngudn tai

nguyén duogc dit trude, ngudn tai nguyén can dugc cip phat cho timg thiét bi nguoi st
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dung (nghia 1a, ti I¢ cua cac ngudn tai nguyén can duogc cip phét cho tung thiét bi
ngudi st dung). Chinh sach cap phat ngudn tai nguyén dugc mo ta theo phuong an
thuc hién nay cia sang ché nay c6 thé chira: chinh sach cép phat ngudn tai nguyén
gilta c4c ving S trong 0, chinh sach chp phét ngudn tai nguyén gifta cac ving T trong
timg vung S, chinh sich cAp phat ngudn tai nguyén gifta cac thiét bi ngudi st dung
trong timg vung T, va dang twong tu. Theo cach 4ap dung cu thé, chinh sach cip phat
ngudn tai nguyén gitra cac ving S ¢6 thé chtra: clp phat cac ngudn tai nguyén theo
céch cép phat nhidu chum, dé 1ap lich céac thiét bi nguoi st dung trong céc vung S;
hodic cép phét céc ngudn tai nguyén mdt cach du dan theo céch cap phét nhiéu chiim,
dé 1ap lich cac thiét bi ngudi sit dung trong cac ving S. Nghia la, cho viéc cAp phat
ngudn tai nguyén giita cic ving S trong 6, cac ngudn tai nguyén co thé da dwoc cp
phat bang cach st dung mot cach tryc tiép nhidu chim. Vi du, ngudn tai nguyén cia
mot chum la da duoc cép phat t6i ting vung S. Cu thé, viéc xem liéu viéc chp phat déu
dan c6 duge thuc hién cho cic vung S hay khong c6 thé con dugc xac dinh theo tinh
hubng cu thé cua cac thiét bi nguoi sir dung trong timg vung S. Theo phuong 4n thuc
hién nay cia sang ché nay, viéc cAp phat ngudn tai nguyén giita cdc vung S dugc thuc
hién mét cach chu yéu theo cach chp phat d&u din. Nghia 13, ngudn tai nguyén ciia mot

chim 12 d3 duge cAp phat t6i timg ving S.

Theo mdt sb cach dp dung kha thi, chinh sach cAp phat ngudn tai nguyén gifta cac
vung T trong vung S ¢o thé chura: cip phét cac ngudn tai nguyén mdt cach déu din
theo céch chia theo khong gian, dé 1ap lich cac thiét bi ngudi st dung gifta cac ving T;
hodc cép phat cac ngudn tai nguyén theo cach chia theo khong gian theo s6 lugng
duoc yéu clu bai cac thiét bi ngudi st dung trong ting vung T, dé 1ap lich céac thiét bi
ngudi st dung gitra cac ving T; hodc cap phat cac ngudn tai nguyén theo cach chia
theo khong gian theo s6 luong cua céc thiét bi ngudi sit dung trong ting vung T, dé lap
lich céc thiét bi nguoi sir dung gitra cac ving T. Cu thé 13, theo phuwong 4n thyc hién
nay cua sang ché nay, v6i ting ving S, tram co s¢ ¢o thé quét ting vung T trong ving
S theo cach chia thdi bing cach sit dung chum don. Nghia 13, tram co s& ¢o thé cip
phat cac ngudn tai nguyén t6i cic ving T trong vung S theo cach chia thoi, dé ap dung
cach cip phat ngudn tai nguyén chia khong gian bang cach st dung cach quét chia thoi

gian. Theo cach ap dung cu thé, sau khi thu dugc, qua tinh toan, ti 1& cia c4c ngudn tai
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nguyén can dugc cép phat cho tAt ca céc thiét bi ngudi st dung trong ting vung S,
tram co s& c6 thé tinh todn, theo ti 18 ngudn tai nguyén, ti 1& clia cac ngudn tai nguyén
can dugc cp phat cho cac thiét bi ngudi st dung trong timg ving T trong viung S. Cu
thé, khi tram co s& tinh toan ti 1€ clia cac ngudn tai nguyén cAn dwogc cip phat cho ting
vung T trong vung S, néu khéc biét cia cac sd lwong duge yéu cAu cua thiét bi nguoi
sit dung gitta cac ving T khéng dugc xem xét thi tram co s& c6 thé cAp phat cac ngudn
tai nguyén mot cich truc tiép t6i cac thiét bi ngudi sir dung trong cac ving T theo cach
cAp phat déu dan. Nghia 13, tram co s& co thé cip phét cac ngudn tai nguyén mot cach
truc tiép (bao gém ngudn tai nguyén thoi gian va ngudn tai nguyén tAn s6) cia cling
mét ti 1 cho timg vung T chira thiét bi nguoi sit dung theo céch cAp phat déu dan, dé
1ap lich cac thiét bi ngudi st dung trong cac vung T. Néu khéc biét cta cac sb luong
duogc yéu cau ctia thidt bi ngudi st dung gitra céc vung T dugc xem xét (nghia 13, khi
khac biét cta cac s6 luong dugc yéu cAu cia thiét bi ngudi st dung gira cac ving T 1a
tuong db6i 16n), thi tram co s& ¢d thé tiép tuc cép phat cac ngudn tai nguyén theo sd
luong dugc yéu cAu béi céc thiét bi ngudi st dung trong ting ving T, dé 1ap lich cac
thiét bi nguoi st dung trong cic vung T. Nghia 13, tram co s& c6 thé cép phét céac
ngudn tai nguyén c6 cac ti 1¢ khac nhau t6i cac vung T theo sb lugng dugc yéu ciu boi
cac thiét bi ngudi st dung trong ting vang T, dé 1ap lich céc thiét bi nguoi st dung
trong cac vung T. Cu thé, ti 1é cta cac ngudn tai nguyén cin dugc cép phat cho timg
vung T c6 thé 1a ti 16 truc tiép véi s6 lugng duoc yéu ciu boi cac thiét bi ngudi sir
dung trong viung T. Néu khac biét cia céc sé lugng thiét bi ngudi st dung gifra céc
ving T duge xem xét (nghfa 13, khi cac sb6 lugng dugc yéu cAu cuia thiét bi nguoi sir
dung trong cac ving T la twong d6i ddng déu, hodc khac biét cua thiét bi nguoi st
dung cac sb luong gifta cac vung T 1a twong dbi 16m), thi tram co s& c6 thé cip phat cac
ngudn tai nguyén theo sb6 luong cua cac thiét bi ngudi st dung trong ting vung T.
Nghia 13, tram co s ¢O thé cip phat cac ngudn tai nguyén cia céc ti 16 khac nhau cho
cac vung T theo sb hrorng ciia cac thiét bi ngudi st dung trong ting vung T. Cu thé, ti
1€ cua cac ngudn tai nguyén cAn dugc cp phat cho timg ving T ¢ thé 1a t 16 truc tiép
v6i sb luong cua cac thit bi nguoi st dung trong viing T. Nghia 13, theo phuong an
thuc hién nay cua sang ché nay, khi cAp phét céac ngudn tai nguyén toi cac ving T

trong vung S, tram co s& €0 thé cip phat mdt cach truc tiép cac ngudn tai nguyén theo
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cing mot ti 18 t6i cdc vung T, hodic cap phat cac nguon tai nguyén theo céc ti 1¢ khac
nhau cho cac ving T theo khac biét cta cac sb luong duge yéu cdu cua thiét bi nguoi
sit dung gitra cac vung T, hodc cap phat cdc ngudn tai nguyén theo cac ti 1€ khac nhau

cho cac ving T theo khéc biét cua thiét bi ngudi sir dung céc sb luong gitta cac ving T.

Theo mdt sb cach 4p dung kha thi, sau khi tram co s¢ thu, qua viéc tinh toan, ti 1
cla cdc ngudn tai nguyén cAn dugc cép phét cho ting ving T, néu ving T chira nhiéu
thiét bi nguoi st dung, thi tram co s& con can phai cAp phat céac ngudn tai nguyén t6i
cac thiét bi nguoi stt dung trong ving T khi cip phat céc ngudn tai nguyén t6i ving T.
Theo tng dung cu thé, chinh sach cép phat ngudn ti nguyén giita cac thiét bi ngudi st
dung trong ving T dugc mo ta theo phwong an thuc hién nay cla sang ché nay c6 thé
chira: cip phat cac ngudn tai nguyén mot cach déu dan theo cach chia tan s hotc chia
thoi gian, dé 1ap lich cac thiét bi ngudi st dung trong ving T; hodc cAp phat cac ngudn
tai nguyén theo cach chia tAn sb hodc chia thoi gian theo céc sb luong duge yéu cau
béi cac thiét bi ngudi sir dung trong ving T, dé 1ap lich cac thiét bi ngudi st dung
trong vung T. Cu thé, twong tw nhu chinh sach cip phat ngudn tai nguyén gitta cac
vung T, cho viéc chp phat ngudn tai nguyén gitra cac thiét bi ngudi st dung trong ving
T, viéc cip phat déu dan c6 thé ciing duge thyc hién mot cach truc tiép, hodc cac
ngudn tai nguyén co céc ti 1¢ khac nhau co thé da dugc cip phét t6i cac thiét bi nguoi
sir dung theo cac s6 luong dugc yéu cAu béi cac thiét bi nguoi sit dung khéc nhau, va
céc chi tiét khong duge mo ta lai & diy. Ngoai ra, tram co 8¢ ¢6 thé clp phét cac ngudn
tai nguyén toi cac thiét bi ngudi st dung trong ving T theo cach chia thoi hogic ¢6 thé
cAp phat cac ngudn tai nguyén theo cach chia tAn sd. Nghia 13, sau khi x4c dinh céc
ngudn tai nguyén can duoc cip phat cho ving T, tram co s& ¢6 thé cp phat cac ngudn
tai nguyén cin dugc cip phét cho ving T t6i céc thiét bi ngudi st dung theo cach chia
thoi theo sd lugng cia cac thiét bi nguoi st dung trong vung T, hodc cip phét céc
ngudn tai nguyén cAn dugc cip phét cho vung T téi cic thiét bi ngudi st dung theo

cach chia tAn sb theo s6 lugng cua cac thiét bi ngudi st dung trong ving T.

$208. Tram co s& cip phat, theo cach cAp phét dugc dat tir tru6e theo ti 18 ngudn
tai nguyén, ngudn tai nguyén can dugc cip phét cho thiét bi ngudi st dung t6i thiét bi

ngudi st dung, va giri thong tin kénh didu khién lién két xubng vat ly (physical
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downlink control channel - PDCCH) t6i thiét bj ngudi sit dung dé phan phdi nguodn tai

nguyén da dugc cap phat cho thit bi ngudi str dung t6i thiét bi ngudi sir dung.

Theo mot sb cach 4p dung kha thi, sau khi tinh todn, theo chinh sach cép phat
ngudn tai nguyén dugc dit trude, ti 18 cua cac ngudn tai nguyén cAn dugc cAp phét cho
tirng thiét bi ngudi sir dung, tram co s& ¢6 thé cip phat cac ngudn tai nguyén toi thiét
bi nguoi st dung. Cu thé 13, tram co s& ¢6 thé cip phat ngudn tii nguyén can dugc cip
phét cho tung thiét bi ngudi st dung tdi thiét bi ngudi st dung trong cich chp phat
duoc dinh trude theo ti 1€ ngudn tai nguyén thu dugc qua tinh toan, va gui thong tin
PDCCH t6i thiét bi ngudi st dung d& phan phdi ngudn tai nguyén da dugc chp phét
cho thiét bi ngudi st dung téi thiét bi nguoi st dung. Theo 4p dung cu th8, cach cp
phat dugc dinh truée duge mo ta theo phuong an thyc hign nay cua sang ché nay co
thé chira cach chp phat lap lich ky hiéu hodc cach cép phat 14p lich khe thoi gian.
Nghia 13, tram co s& ¢ thé cip phat cac ngudn tai nguyén téi cac thiét bi nguoi st
dung trong cach cap phat lap lich ky hiéu, hodc cAp phét cac ngudn tai nguyén toi cac
thiét bi nguoi sit dung trong cach cAp phat 1ap lich khe thdi gian. Cu thé 13, dé cap t6i
Fig.5, khi tram co sO chp phat céc ngudn tai nguyén toi cac thiét bi nguoi st dung
trong cach 1ap lich ky hiéu, nhiéu ky hiéu OFDM c6 thé dugc st dung nhu 1a don vi
lap lich (cling dwge d& cép t6i nhu 1a don vi 14p lich t8i thiéu). S8 lwong cia nhidu ky
hiéu OFDM cén it nhét 12 hai, va nhiéu ky hi¢u OFDM cin dé chua it nhit hai CRS va
hai DRS, sao cho kénh ctia dit liéu thong tin duge uéc lugng bing céch sir dung it nhat
hai tin hiéu CRS va c4c tin hiéu DRS. Tram co s& c6 thé cép phat, bang céch st dung
it nhét hai céc ky hiéu OFDM 1am don vi 1ap lich, tét ca cac ky hiéu OFDM (tht ca cac
ky hiéu OFDM sin ¢06) trong mot khe thoi gian tdi cac thiét bi nguoi sit dung theo ti 1€
ngudn tai nguyén thu dugc qua viée tinh toan, sao cho tit ca cac thiét bi nguoi st dung
thu dwoc cac ngudn tai nguyén dugc lap lich trong mdi khe thoi gian. Khi khe thoi
gian tiép theo di tdi, tram co s& c6 thé cip phat tat ca cac ky hiéu OFDM san ¢ trong
khe thoi gian t6i cac thiét bi ngudi st dung theo ti 1§ ngudn tai nguyén thu dugc qua
viéc tinh toén, va viéc cép phat nay dugc thyc hién mot cach tudn hoan, d& cip phat
céc ky hiéu OFDM s&n co trong mdi khe thoi gian t6i cac thiét bi nguoi sir dung. Trén
Fig.5, cac ky hiéu OFDM duoc danh du boi cing mot s6 chi thi cac ky hiéu OFDM

d3 dugc cip phat t6i cing mot thiét bi nguoi st dung. Khi cép phét céac ngudn tai
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nguyén trong khe thoi gian cach 1ap lich, tram co s¢ ¢6 th cAp phat, bang cich su
dung mdt khe thoi gian lam don vi 18p lich, ngudn tai nguyén khe thoi gian twong Gng
v6i ting thiét bi nguoi sir dung theo ti 1€ ngudn tai nguyén thu dugc qua viée tinh toan.
Dé cap toi Fig.6, tram co s6 cAp phét toan bd khe thoi gian t6i mot thiét bi nguoi st
dung bing cach sir dung mdi khe thoi gian 1am don vi 1dp lich t6i thidu, va cép phat
ngudn tai nguyén khe thoi gian twong Gng t6i ting thiét bi ngudi st dung theo ti 1€
ngudn tai nguyén thu dugc qua viéc tinh toan. Trén Fig.6, khe thoi gian cac ngudn tai
nguyén dugc danh diu boi cing mot sb chi thi khe thoi gian cac ngudn tai nguyén da

dugc cip phat téi cing mot thiét bi ngudi st dung.

Theo mdt sb cach 4p dung kha thi, sau khi cAp phat cac ngudn tai nguyén tdi cac
thiét bi nguoi st dung, tram co s& ¢0 thé thuc hién viéc tao thanh chim theo hudng
cta thiét bi nguoi stt dung, dé tao ra chum cho thiét bi ngudi sit dung. Nghia 1a, viéc
tao thanh chum c6 thé dugc thuc hién theo huéng cua thiét bi ngudi st dung, dé tao ra
chum cho thiét bi ngudi st dung dugc 14p lich, va thong tin PDCCH dugc gtri t6i thiét
bi nguoi st dung bing cach st dung chum. Theo ap dung cu thé, théng tin PDCCH
dugc st dung dé chi thi thong tin v& ngudn tai nguyén cia thiét bi nguoi st dung duoc
14p lich, va sau khi nhén ngudn tii nguyén dugc phén phat bai tram co s& va thong tin
PDCCH, thi thiét bi ngudi sir dung c6 thé phan tich cu phap thong tin v& ngudn tai
nguyén cua thiét bi ngudi st dung theo thong tin PDCCH. Trong cdng nghé LTE hién
6, thong tin ngudn tai nguyén cua tht ca cac thiét bi ddu cubi (nghia 13, cac thiét bi
ngudi st dung) la da dugc cAp phat trén ba ky higu dau tién cta khung phy, va thong
tin ngudn tai nguyén cla cac thiét bi ngudi st dung khac dugc phan biét bang céch sir
dung tan s6. Theo tinh hudng 4p dung theo phwong 4n thyc hién nay cua sang ché, do
chiim dugc phat béi tram co s& la chim hep co tAn sb cao, va do rong cia chum la
turong ddi hep, nén khi chim dwgc phat béi tram co s& huéng t6i mot ving (nhu ving
Tn trong vung Si), thi thiét bi ngudi st dung trong viing khéc (nhu ving T khéc trong
ving Si) khong thé nhan thong tin, nghfa 13, thong tin PDCCH, dugc truyén béi tram
co s&. Theo tinh huéng 4p dung dugce tao ra theo phuong an thuc hién ndy cia sang
ché nay, dé cho phép thiét bi ngudi sir dung trong timg vung T nhén thong tin PDCCH
duoc truyén boi tram co so, thong tin PDCCH can phai dugc phan phdi mot cach tach

biét. Nghia 13, khi chim dugc phét boi tram co s& duge chuyén tir ving Tij t6i ving
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Tik (j 12 khong bing k), thi chi thong tin PDCCH ctia thiét bi ngudi sir dung dugc chira
trong vung Tik hién tai can phai dugc gui, sao cho thiét bi ngudi st dyng trong timg
ving T c6 thé nhan thong tin PDCCH tuong tng v6i thiét bi ngudi st dung, dé phén
tich ca phap thong tin ngudn tai nguyén cla thiét bi ngudi st dung theo thong tin

PDCCH tuong tng v&i thiét bi ngudi st dung.

Theo mdt sb cach ap dung kha thi, tram co s& ¢6 thé cip phat cac ngudn tai
nguyén tdi cac thiét bi ngudi sir dung trong vung T theo cach chia thoi hodc theo cach
chia tin sé. Do d6, khi tram co s& cip phat céc ngudn tai nguyén theo céach 1ap lich ky
hiéu, bén canh viéc cép phat ngudn tai nguyén mién tin sb trong mot khe thoi gian,
viée clp phat ngudn tai nguyén mién thoi gian cling dugc chira. Tuy nhién, do cac
ngudn tai nguyén mién thoi gian 13 khong ¢ dinh, nén ca truong cAp phat ngudn tai
nguyén mién tin sb va trudng cip phat ngudn tai nguyén mién thoi gian déu can phai
dugc chia trong chu triic ctia PDCCH, dé chi thi thong tin v& ngudn tai nguyén cua

thiét bi ngudi sir dung dugc 18p lich hién tai.

Theo phuong 4n thyc hién nay cia sang ché nay, theo tinh hudng 4p dung ma
trong d6 tram co s¢ ap dung viéc che phi rong cho 6 bang cach sit dung chim hep tan
s cao, tram co s& ¢O thé x4c dinh, theo ID chiim dugc phéan hdi boi thiét bi nguoi s
dung trong timg vung T, thiét bi nguoi st dung dugc chira trong ting vung T va cac vi
tri va sb luong cuia céc thiét bi nguoi sit dung duge chira trong vung S; chon thiét bi
nguoi sit dung can duoc két ndi tir thiét bi ngudi st dung dugce chira trong timg ving
T; sau do tinh toan, theo sb lugng hodc cac s6 luong duogc yéu cAu béi céac thiét bi
ngudi st dung trong cac ving T trong ving S hoic sb lugng hodc cac s6 lugng dugc
yéu cAu béi céc thiét bi nguoi st dung trong vung T, ti 1€ cia cac ngudn tai nguyén can
duge cip phat cho timg thiét bi nguoi st dung; chp phat ngudn tai nguyén ti ting
thiét bi ngudi st dung theo cach 1ap lich ky hiéu hoac cach 1ap lich khe thoi gian; va
giri thong tin PDCCH t6i thiét bi ngudi st dung dé phan phdi ngudn tai nguyén da
dwoc chp phat cho thiét bi ngudi sir dung t6i thiét bi ngudi sir dyng. Phuong phap cho
viée cAp phat ngudn tai nguyén dugc tao ra theo phuong an thuc hién ndy cua sang ché
nay co thé tro gitp viée cép phat ngudn tii nguyén theo cach dp dung ma trong do

tram co s& ap dung viéc che phi rong cho 6 bang cach st dung chum hep tan so cao,
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va ¢6 thé cip phat cac ngudn tai nguyén t6i cac thiét bj ngudi sit dung theo tinh hubng
phén bd thuc té cua cac thiét bi ngudi st dung, nhd d6 cai thién sy linh hoat cua viéc
cip phat ngudn tai nguyén va hiéu qua cua vigc cAp phat ngudn tai nguyén, lam tbi da
hoa ti 16 tin dung ngudn tai nguyén trén co s ngudi sit dung thu dugc trai nghi€p hop

ly, va ting cudng trai nghiém ctia ngudi st dung trong viéc cAp phat ngudn tai nguyén.

Phuong phép quét trong hé théng tin s6 cao dugc boc 10 trong céc phuong an
thuc hién cua sang ché néu trén c6 thé dugc 4p dung cho tram co s va thiét bi nguoi
str dung, va co thé dugc 4p dung mot cach cu thé bdi mo6 dun phan cting nhu bd thu, bd
xtr 1y, hodc bd phat trong tram co s¢ hodc trong thiét bi nguoi st dung. Trong quy trinh
ap dung, cdc budc cua phuong phéap néu trén c6 thé dugc thuc thi bdi mach logic tich
hop cua phin cting trong b thu, bd phét hodc bo xir Iy hodc nho cac lénh & dang phin
mém. Bo xir 1§ ¢6 thé 13 bd xit Iy muc dich chung, bd xit 1y tin hi¢u sb, mach tich hop
ung dung cu th, méang cbng 14ap trinh dugc bang trudng, hodc thiét bi logic 1ap trinh
dugc khéc, cbng roi rac hodc thiét bi logic tranzito, hogc thanh phén phé“ln cing roi rac,
va bo xtr ly ¢o thé ap dung hodc thuc thi cdc phuong phap, cac budce, va cac gian o
khéi logic dugc boc 10 trong cac phuong én thyc hién ctia sang ché. Bo xi Iy muc dich
chung c6 thé 1a bd vi xir Iy, bd xtt ly truyén théng bét ky, hodc dang tuong tu. Céc
budc cua cac phuong phéap dugc bdc 19 véi tham khao t6i cac phuong an thyc hién cia
sang ché ¢6 thé dugc thyc thi mot céch truc tiép hogc duge hoan thanh béi cie phuong
tién cda bd xu ly phﬁn ctrng, hodc co thé ducjc thuc thi va hoan thanh b%lng cach su
dung t6 hop cua cac md dun phén cting va phin mém trong bd xir ly. M6 dun phan
mén c6 thé & trén moi truong luu trit da biét trong linh vyc, nhu bd nhé truy cap ngau
nhién, bd nh¢ tdc dong nhanh, bd nhé chi doc, bd nhé chi doc 14p trinh dugc, bd nhé

lap trinh dugc, x6a dugce bang dién, hogc thanh ghi.

Cén hiéu ring tham chiéu trong subt ban mé ta nay toi “mdt phuong 4n” hodc
“phuong 4n” c6 nghia 1a, mot déu hiéu, ciu tric hodc dic diém cu thé duoc két hop
v6i phuong 4n thyc hién duge bao gdm trong it nhét mot phuong 4n thyc hién theo
sang ché. Do do, su xuét hién coa cic cum “theo mdt phuong 4n” hodc “theo phuong
4n” & cac vi tri khac nhau trong toan bd ban mo ta nay khong hoan toan nhét thiét 13

phai dé cap dén cung phuong 4n. Ngoai ra, dic diém, cau trac hodc cac dic tinh cy the
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6 thé dugc két hop trong mot hodc nhiéu phurong 4n thuc hién theo cach thich hgp bét
ky. Cac s6 chudi ctia cac quy trinh néu trén khong c6 nghia 1a cac chudi thuc thi trong
cac phuong 4n thuc hién khéc nhau cia sang ché. Céc chudi thuc thi cua cac quy trinh
nén dugc x4c dinh theo cac chirc ning va logic ndi tai cua cac quy trinh, va khong nén
dugc coi nhu 14 han ché bét ky nao cho cac quy trinh 4p dung cua cdc phuong an thuc

hién ctia sing che.

CAn hidu ring trong cac phuong an thuc hién cua sang ché, "B tuong ing v6i A"
chi ra réng B duoc Kkét hop voi A, va B ¢é thé dugc xac dinh theo A. Tuy nhién, can
hiéu thém ring viéc xac dinh B theo A khong c6 nghia 1a B dugc x4c dinh chi theo A,

va B con c6 thd dugce xé4c dinh theo A va/hodc theo thong tin khéc.

Ngudi c6 hidu biét trung binh trong linh vyc k§ thuat c6 thé thdy ring, trong to
hop véi céc vi dy duge md ta trong cac phuong 4n thyc hién dugce bde 16 trong phén
mo ta ndy, cac bo phan va cic budce thudt toan co thé duoc ap dung boi ph?m cing dién
tt, phan mém may tinh, hodc td hop cua chung. Dé mo ta mot cach rd rang kha nang
thay ddi cho nhau gitra phan cting va phin mém, phén trén ddy md ta chung céc thanh
ph%ln va cac budc cta ting vi du theo cach chirc nang. Viéc xem li€u céc chirc ndng
duoc thuc hién boi phén cting hay phin mém phu thudc vao cac ung dung cu thé va
cac didu kién rang budc thiét k& va clia céc giai phap ky thudt. Ngudi ¢6 hidu biét
trung binh trong linh vuc k¥ thuét co thé str dung céc phuong phap khac nhau dé ap
dung cac chirc ndng dugc mo ta cho timg Ung dung cu thé, nhung n6 khong nén duogc

xem 12 tng dung vuot qua pham vi bdo ho cua sang ché nay.

N6 ¢6 thé duge hidu rd rang bdi ngudi co hiéu biét trung binh trong linh vuc k¥
thuat, véi cac muc dich mo ta thuén tién va d& dang, cho quy trinh 1am viéc chi tiét cua
tram co SO, thiét bi, vd mo dun néu trén, d& cap téi quy trinh tuong Ung trong cac
phuong 4n thyuc hién ctia phuong phap néu trén, va cac chi tiét s& khong duoc md ta lai
o day.

Theo nhiéu phuong an thyc hién dugc tao ra theo sang ché nay, cAn hiéu ring
thiét bi va phuong phéap dugc boc 1o c6 thé dugc 4p dung theo nhiéu cach. Vi du,
phuong an thuc hién cia thiét bi dugc mo ta chi don thuén 1a vi du. Vi du, viéc chia

mé dun chi don thuin 12 chia chitc ning logic va c6 thé ¢ cac viéc chia khac dugc ap
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dung trong thuc té. Vi dy, nhiéu mé dun hodc nhiéu thanh ph?m ¢6 thé dugc két hop
hoidc duoc tich hgp vao trong hé théng khac, hodc mot sb dac diém c6 thé bi b6 qua
hoic khong dugc thyc hién. Ngoai ra, viée gin két twong hd hodc gén két truc tiép
hoidc cac két ndi truyén thong duoc thé hién hoic dugc théo luén cé thé dugc ap dung
bang cach sur dung mot s6 giao dién. Cac gin két hodc cac két ndi truyén thong gian
tiép gifta cac thiét bi hodc cac bd phén cb thé dugc ap dung & dang dién tir, co hoc

hodc cac dang khéc.

Ngoai ra, cdc by phan chirc nang (hodc cac bd phén chirc ning) trong cac phuong
an thuc hién cta sang ché c6 thé duge tich hop vio trong mdt bd phan xir ly, hodc ting
bd phén trong céc bd phén co thé tdn tai mot cach riéng r& v& mit vat 1y, hodc hai hodc
hon hai bd phan dugc tich hop vao trong mot bd phan. B phén dugc tich hgp ¢ thé
duoc 4p dung & dang cua phén cling, hodc ¢6 thé duoc 4p dung & dang bd phan chuc

ning phan mém.

V6i phin md t& cua cic phuong 4n thyuc hién néu trén, ngudi c6 hiéu biét trung
binh trong linh vuc k¥ thuét ¢ thé hiu rd ring séng ché c6 thé dugc ap dung boi phan
ctrng, phan sun hodc t6 hop ctia chung. Khi sing ché dugc 4p dung boi phan mém, c4c
chirc ning néu trén co thé duoc luu trong vat ghi doc duge boi may tinh hoac dugc
truyén nhu mot hodc nhidu 1énh hodic ma trong vét ghi doc dugc bdi may tinh. Vat ghi
doc dugc bai mdy tinh chira moi truong luu trit mAy tinh va mdi truong lién lac, trong
d6 méi truong lién lac chira moi truong bét ky cho phép chuong trinh mdy tinh dugc
truyén tir mot vi tri ndy t6i vi tri khac. Moi trudng luu trit ¢ thé 12 moi trudong sén cb
bét k c6 thé truy cap duge bsi mdy tinh. Phan duéi day chi ra vi dy ma khong dit ra
han ché: Vat ghi doc duge bing mdy tinh c6 thé chira RAM, ROM, EEPROM, CD-
ROM, hodc thiét bi luu trit dia quang hoc khac hodc moi truong lwu trit dia khéc, hodc
thiét bi luu trit tir tinh khéc, hodc moi truong bt ky khac mang hodc luu mé chuong
trinh dugc mong dgi & dang ctia 1énh hodc cAu trac dit lidu va co thé dugc truy cép boi
may tinh. Ngoai ra, két ndi bét k¥ c6 thé dugc dinh nghia mot céch thich hop nhu 1a
vét ghi doc dugc boi may tinh. Vi du, néu phin mém dugc truyén tir trang web, may
cht hogc ngudn tir xa khac bang cach st dung céap dbng truc, sgi/cap quang, cdp vin

xodn, dudng STA dang sd (digital STA line - DSL) hodc cac cong nghé khong day nhu
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tia hdng ngoai, vo tuyén va vi séng, cap ddng truc, sgi/cap quang, cdp xodn, DSL hoic
cac cong nghé khong day nhu tia hdng ngoai, vo tuyén va vi séng dugc chira trong
dinh nghia cia phuong tién ma chung thudc vé d6. Vi du, dia (disk) va dia (disc) dugc
stt dung bédi sang ché bao gdm dia compact (compact disc - CD), dia laze (laser disc),
dia quang (optical disc), dia van ning dang s6 (digital versatile disc - DVD), dia mém
(floppy disk) va dia Blu-ray (Blu-ray disc), trong d6 dia (disk) néi chung 1a sao chép
dit liéu boi cac phuong tién tlr tinh, va dia (disc) sao chép dit liéu quang hoc bdi cac
phuong tién laze. Két hop néu trén nén duge chta trong pham vi bao ho cla vat ghi

doc dugc boi may tinh.

Tém tai, phén dugc md ta ¢ trén chi don thudn 1 cac phuong an thyc hién lam vi
du ciia cac giai phap k¥ thuat cia sang ché nay, ma khong nhim 1am han ché pham vi
bao ho clia sang ché. Diéu chinh, thay thé twong dwong hodc cai tién bat ky co thé
dugc tao ra ma khong tach khoi nguyén ly cua sang ché nay s& vin nim

trong pham vi bao hd clia sang ché nay.
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Yéu cau bao ho

1. Thiét b truyén thong chp phat ngudn tai nguyén chira:

mé dun x4c dinh (10), dugc dinh chu hinh dé thu dugc, tir khong gian, ving S
tuong Gng voi ting chim trong 9, timg nhén dién chum (Identity - ID) dugc phan hoi
bdi thiét bi ngudi sir dung, xac dinh mdi ving T (time — thoi gian) chira thiét bi (cac
thibt bi) ngudi st dung theo ID chiim, va xéc dinh s6 lugng ciia thiét bi (céc thiét bi)
ngudi st dung dugc chira trong ting ving T sit dung ID chum; trong d6 trong mot
vung S, vang T 1a ving duge chi dén boi thoi gian quét ciia mdt chim twong Umg véi

mot ving S;

mé dun tinh todn (20), duoc dinh cAu hinh d& chon, theo quy tic duge dinh trude,
thibt bi (céc thiét bi) ngudi sit dung can dugc két ndi tir thiét bi (cac thiét bi) ngudi st
dung dugc chua trong timg ving T, va tinh todn, theo chinh sach cAp phat ngudn tai
nguyén dugc dat trudc, ti 1€ cia cac ngudn tai nguyén cAn dugc cip phét cho timg thiét

bi ngudi sir dung can duge ket ndi; va

mo dun cap phét (30), dugc dinh céu hinh dé cép phat, theo cach cAp phat dugc
dit tir trude theo ti 1€ ngudn tai nguyén, ngudn tai nguyén can dugc cp phat cho timg
thiét bi nguoi st dung t6i thiét bi (cée thiét bj) ngudi sir dyng, va gui thong tin kénh
didu khién lien két xudng vat 1y (physical downlink control channel - PDCCH) t6i
thiét bi (cac thiét bi) ngudi st dung dé phan phdi ngudn tai nguyén di dugc cap phat

cho thiét bi (cAc thiét bi) ngudi st dung t6i thiét bi (cac thiét bi) ngudi st dung.
2. Thiét bi truyén thong theo diém 1, trong do, thiét bi truyén thong con chira:

md dun chia (40), dugc dinh cAu hinh d& chia cung cin dugc quét trong 6 thanh

nhidu ving S, va chia timg ving S thanh it nhit mot ving T, trong do,
mé dun xéc dinh (10) duoc dinh cAu hinh mot céch cu thé dé:

v6i timg ving S, thim do tht ca cac ving T trong ving S theo cach chia thoi bang
cach st dung chum don, dé che phu ting vung T trong ving S, va nhéan ID (céc ID)

chiim dugc phan hdi bai thiét bi (c4c thiét bi) ngudi sir dung trong vung T, trong do,
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mdi ving T twong tmg véi mot ID chim.
3. Thiét bi truyén thong theo diém 2, trong d6, mé dun xéc dinh (10) dugc dinh cau
hinh mét cach cu thé dé:

xéc dinh, theo ID (cac ID) chim thu duoc, ving T ma thiét bi (cac thiét bi) ngudi
st dung phan hdi trd lai ID (c4c ID) chum 1a nim trong do; va

x4c dinh sb luong ciia thiét bi (cac thiét bi) ngudi sit dung dugc chira trong ting
vang T theo ID (céc ID) thiét bi ngudi sit dung dugc phan hoi boi thiét bi (cac thiét bi)
nguoi sir dung trong vung T.
4. Thiét bi truyén thong theo diém 3, trong d6, md dun tinh toan (20) chira:

b6 phan chon (61), dwoc dinh céu hinh d& chon, theo quy tic duge dinh trudc,
thiét bi (c4c thiét bi) ngwoi sir dung cin dugc két ndi tir thiét bi (cac thiét bi) nguoi st
dung duoc chira trong ting vung T; va

bd phan tinh toén (62), dugc dinh cdu hinh dé tinh toan, theo chinh sach chp phat
ngudn tai nguyén dugc dit trudc, ti 1€ cua cac ngudn tai nguyén can dugc cap phat cho

thiét b (cAc thiét bi) ngudi sit dung cin dugc két ndi duge chon bsi bd phén chon (61).

5. Thiét bi truyén thong theo diém 4, trong d6, bo phén chon (61) dugc dinh c4u hinh

mot cach cu thé dé:

khi ving T chi chira mot thiét bi nguoi st dung, thi chon thiét bi ngudi st dung

lam thiét bi ngudi st dung cAn duoc két nbi twong g véi ving T; hodc

khi ving T chtra nhiéu thiét bi ngudi st dung, thi chon, theo cac ID phén mé dau
duoc phan hdi boi cac thiét bi ngudi st dung, mot hodc nhidu thiét bi ngudi st dung

Jam thiét bi ngudi st dung cin duge két ndi tvong tng v6i ving T.
6. Tram co s0, chura:

thiét bi truyén thong dé cép phat ngudn tai nguyén theo diém bt ky trong s6 cac

didm tir 1 dén 5 néu trén.
7. Phuong phép cAp phat ngudn tai nguyén chira budc:

thu (S101), béi tram co s6, tir khong gian, ving S tuong g vai timg chum trong
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o, timg ID nhan dién chim dugc phan hdi boi thiét bi ngudi sit dung, x4c dinh mdi
viung T (time — thoi gian) chia thiét bi ngudi st dung theo ID chim, va xé4c dinh sd
lugng cda céac thiét bi nguoi stt dung dugc chuta trong timg ving T st dung ID chum;
trong d6 trong mot ving S, viung T 1a ving duge chi dén boi thoi gian quét cua mot

chum tuong Gmg véi mot vung S;

chon (S102), bdi tram co s&, theo quy tic dugc dinh truéc, thiét bi nguoi st dung
can dugc két nbi tir thiét bi ngudi sit dung duge chira trong ting vung T, va tinh toan,
theo chinh sach cip phat ngudn tai nguyén dugc dit trude, ti 1¢ cla cac ngudn tai

nguyén can duge cAp phat cho timng thiét bi ngudi st dung can dugc két ndi; va

cip phat (S103), bdi tram co sé theo cach cAp phét duge dit tir trude theo ti 1€
ngudn tai nguyén, ngudn tai nguyén cAn dugc cp phat cho tirng thiét bi ngudi st dung
t6i thiét bi ngudi sit dung, va giri thong tin kénh didu khién lién két xuong vét 1y
(physical downlink control channel - PDCCH) t6i thiét bi ngudi sir dung @8 phan phdi
ngudn tai nguyén da duoc cép phat t6i thiét bi ngudi st dung t6i thiét bi nguoi str
dung.
8. Phuong phép theo diém 7, trong d6, trude khi thu, boi tram co s& tir khong gian,
viing S twong tng véi timg chiim trong 6, ting ID nhan dién chum dugce phan hdi boi
thiét bi nguoi stt dung, phuong phép chira bude:

chia, bdi tram co sG, cung can duoc quét trong 6 thanh nhiéu viing S, va chia timg
vung S thanh it nhét mot ving T; va

v6i ting ving S, tham do, béi tram co so, tit ca cac vung T trong ving S theo
cach chia thoi bang cach sit dung chum don, dé che phu tirng ving T trong ving S, va
nhéan ID chum dugc phan hdi boi thiét bi ngudi st dung trong ving T, trong do,

mdi viung T twong Gmg véi mdt ID chum.
9. Phuong phép theo diém 8, trong d6, buée xac dinh mdi ving T chira thiét bi nguoi
st dung theo ID chum, va xic dinh sb lugng ciia cac thiét bi ngudi st dung dugc chira
trong ting vung T chira:

xé4c dinh (S202), béi tram co s theo ID chum thu dugce, ving T ma thiét bi ngudi

stt dung phan hdi lai ID chum nam trong d6; va
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x4c dinh (S203), bdi tram co s0, s6 luong cla cac thiét bi ngudi st dung dugce
chita trong timg ving T theo thiét bi ngudi sit dung ID duge phan hdi boi thiét bi

ngudi st dung trong vung T.

10. Phuong phép theo diém 9, trong d6, budc chon, bdi tram co sé theo quy tic duoc
dinh trudc, thiét bi ngudi sit dung cin duoc két ndi tir thiét bi ngudi st dung duge

chira trong tirng vung T chira:

néu ving T chi chira mot thiét bi nguoi sit dung, thi chon thiét bi nguoi st dung

lam thiét bi ngudi sit dung can duogc két ndi twong tmg véi ving T; hodc

néu ving T chita nhidu thiét bi ngudi st dung, thi chon, theo cac ID phin mé dau
dugc phan hdi béi cac thiét b ngudi st dung, mot hoge nhiéu thiét bi nguoi st dung

lam thiét bi ngudi sit dung can duoc két nbi twong tng véi ving T.

11. Phuong phéap theo diém 10, trong d6, bude chon, theo cac ID phin mé dau duoc
phéan hdi boi cac thiét bi nguoi st dung, mdt hodc nhiéu thiét bi ngudi sit dung lam

thiét bi nguoi st dung cAn duoc két nbi twong tmg v6i ving T chira:

néu ving T chta nhiéu thiét bi ngudi st dung, va cac ID phin mé d4u dugc phan
hdi bai cac thiét bi ngudi sit dung 1a khéc nhau, thi chon tht ca céc thiét bi ngudi sit
dung lam thiét bi nguoi st dung cAn dugc két ndi twong tng véi ving T; hodc

néu ving T chtta nhiéu thiét bi ngudi st dung, va cac ID phin mé d4u dugc phan
hdi béi cac thiét bi ngudi st dung 1a giéng nhau thi chon, theo co ché ganh dua, mot
thiét bi ngudi stt dung tir nhiéu thiét bi nguoi st dung véi cing cac ID phin mé dau

lam thiét bi ngudi st dung can duoc két ndi tuong tmg v6i ving T.
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Tram co s thu, tir viing S khong gian twong wng véi tung
chum trong 6, tirng ID nhén dién chum dwgc phan hoi béi S101
thiét bi ngudi si dung, xdc dinh mdi lan ving T chira thiét bi /_—
ngum sir dung theo ID chim, va xac dinh s6 lwgng ciia cac
thiét bi ngudi sit dung dwge chira trong tirng ving T

v

Tram co SO’ chon, theo quy tic du’Qc dinh trwée, thiét bi nguwoi
sit dung can dwgc két néi tir thiét bi ngudi siv dyng dugc chia /—- S102
trong tirng viing T, va tinh todn, theo chinh sach cip plnt nouon

tai nguyén duge dit trwde, t1 1€ ciia cac nguon tal nguyén can
dwoc cap phat cho tirng thiét bi ngwdi st dung cin dwge két nbi

Y

Tram co sé cap phat, theo céch cap phat duge dat tir trudre theo ti 1€
ngudn tai nguyén, nguon tai nguyén cin dugc cap phat cho tirng thiét bj S103
1g1r01 st dung t&i thiét bi nguoi siv dung, va giti thong tin kénh didu kluen /-_

ndi xudng vt Iy (physical downlink control channel - PDCCH) t6i thiét bi
ngudi si dung dé phan phon ngudn tai nguyén cin dwgc cip phat cho thiét
bi ngudi sit dung t6i thiét bi newdi sit dung

FIG. 8
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Tram co s6 thu, tir viing S khong gian twong
trng véi tirng chim trong 6, tirng ID nhin dién
chiim dwgc phén hoi béi thi€t bi ngwdi st dung
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dwoe chira trong timg ving T

v

cdc vunﬂ S, ti I¢ um cic ngu?)n tai nguyén can dwge cap phat
cho tit ca cdc thiét bi ngudi siv dung trong tirng vung S

y

Tinh toan, theo chinh siach cap phat nguén tai nguyen gifra cac
viang T trong ving S va voi tham khdo t61 ti 1€ cda cac nguon tai

A
trong vuno S, ti 1€ ciia cac nguon tai nguyen can duge chp phat cho
cac thidt bx nguoi st dung trong tirng ving T trong ving S

\ 4
Tinh toan, theo chinh sich cap phdt ngudn tai nguyén giita cac tluet bi

nguyen chn duoc cap phat cho cac tluet bj ngudi sir dung trong vung T, ti I¢
cia céc ngudn tai nguyén cin duge ¢Ap phit cho tirng th](,t bi nguoi st
dung trong vung T

Y

Tram co sé cap phat, theo cach cép phat dwgc dit tir trude theo i 18 ngudn tai
nguycn, nduon tai nguyeén cn duge (,dp phat cho tuna tluet bi ngu’o’l st dunc téi
thiét bi ngudi sir dung, va givi thong tin kénh didu khién néi xuong vat Iy (ph) sical
downlmk control chdnncl PDCCH) t6i thiét bi nguoi st dung dé phan phm ngudn
tai nguyén da dwge cip phat cho thiét bi ngudi st dung t6i thiét bi nguoi s dunﬂ
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FIG. 9

-55-





