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Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén linh vuc céc k§ thuét truyén thong tin hé théng,
va cy thé 13, d& cap dén phuong phap truyén thong tin hé thdng va thiét bi.

Tinh trang k¥ thuit cia sing ché

Trong hé théng phat trién dai han (LTE - Long Term Evolution), viéc
quéang b4 thong tin hé thng 1a chiic ning quan trong ctia hé théng. Viéc quang
ba thong tin hé théng cung cip, cho thiét bi nguoi dung (UE - user equipment),
thong tin chinh dé truy nhép hé théng mang truy nhap. Vi dy, thong tin hé théng
trong viéc quang ba thong tin hé thdng 1a lién két gitta UE va mang truy nhép,
UE va thiét bi mang ma nam trong céc dich vu thuc hién mang truy nhap va cac
bu6e xtr 1y vét 1y trong truyén thong khong day thong qua viée truyén thong tin
hé thong.

Trong hé théng LTE, thong tin hé thdng bao gdm khdi théng tin chinh
(MIB - master information block) va nhiéu khdi thong tin hé théng (SIB -
system information block), nhu SIB1, SIB2..., SIB12, va SIB13.... Trong hé
théng LTE hién nay, chu ky lap lich cia MIB 13 40 ms, va MIB chiém dung cb
dinh khung con 0 dé gui; chu ky 1ap lich ctia SIB1 1a 80 ms, va SIB1 chiém
dung c¢b dinh khung con 5 dé gui; va SIB2, SIB3...SIB12, va SIB13...duoc 1ap
lich trong ctra sb truyén cb dinh bang céch st dung ban tin SI. UE thu MIB va
mdi SIB tai cac vi tri ¢b dinh dya trén chu ky lap lich ctia MIB va chu ky lap
lich ctia mdi SIB.

Trong hé théng LTE hién nay, viing bao pht té bao 1a toan b ving phu
anten, va ving phu nay 13 lién tuc vé& mat thoi gian. Do d6, viéc giri cua thong
tin hé thdng ciing duoc trién khai ma khong cé khoang thdi gian. Do d6, UE c6
thé thu MIB va mdi SIB tai céc vi tri 1ap lich ¢6 dinh cia MIB va mdi SIB.
Trong hé théng LTE cai tién va hé théng truyén thong 5G, k¥ thuat da dau vao
da ddu ra ¢& 16n (Massive multiple input multiple output (MIMO))/diéu huéng
chim s6ng duogc gidi thiéu, va k¥ thudt MIMO c& 16n/diéu huéng chum séng sir
dung k¥ thuat mang anten tich cuc. Ky thuat nay két hop thiét k& tin hiéu hoa
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tiéu voi thuat toan ude tinh do chinh xac cao kénh ngudi dung dé tao ra chum
song cyuc hep & cip ngudi diing mot cach rat chinh xé4c, dé dit nang lugng vao vi
tri nguoi dung. Tuy nhién, do sy gidi han cua cong suét anten, trong viéc trién
khai dua trén k¥ thuét anten, cac chum séng trong vung phu song té bao khong
duoc gt tai tt ca cac thoi diém, va c6 khoang thoi gian. Néu UE vén thu thong
tin hé théng bang cach sir dung phwong phap hién c6, thi rat c6 kha ning rang

UE s& thét bai trong viéc thu nhan thong tin hé théng tai mot vai thoi diém.
Ban chét k§ thuit cia sang ché

Sang ché dé xuét phuong phap truyén thong tin hé théng va thiét bi,

nhim cai thién x4c sut thu thanh cong thong tin hé théng bai thiét bi dau cubi.

Theo khia canh thir nhat, phuong phép thu thong tin hé thdng duoc dé
xut, bao gdm: xac dinh, boi thiét bi dau cubi, thong tin tai nguyén, trong do
thiét bi dau cudi str dung mot chum séng dé thuc hién viéc truyén thong trén tai
nguyén duoc chi bdo boi thong tin tai nguyén; va thu, boi thiét bi dau cubi dua
trén thong tin tai nguyén, thong tin hé thong trén tai nguyén dugc chi béo badi
thong tin tai nguyén. Trong cach thuc thuc hién nay, thiét bi dau cudi xac dinh
thong tin tai nguyén, va thiét bi dau cudi c6 thé xac dinh, dua trén thong tin tai
nguyén, ring su xuét hién ctia thong tin hé thong 1a khong x4c dinh, va ngoai ra,
thiét bi dAu cubi c6 thé thu thong tin hé thdng trén tai nguyén duge chi bdo boi
thong tin tai nguyén, nhd do6 tranh duoc truong hop ma trong doé thiét bi dau cudi
thuc hién hoat ddng thu thong tin hé théng tai thoi diém c¢b dinh nhung hoat
dong nay thit bai bai vi khong c6 ving phii chim song tai thoi diém tuong tng,

va 1am ting xé4c suét thu thanh cong thong tin hé théng béi thiét bi dau cudi.

Chum séng theo sang ché nay dugc tao ra bang cach st dung k¥ thuat
didu huéng chum séng ctia ky thuit da anten. Chim séng nay cung cap nhiéu
kénh vat Iy nhu kénh diéu khién chung, kénh diéu khién danh riéng, va kénh
dich vu cho UE trong vung phu song. Mot té bao bao gébm nhiéu chim séng. D9
rong cua chum song la tuong d6i hep, va thuong nhé hon 120 dd. Theo phuong
an kha thi, thong tin tai nguyén bao gébm mot hodc nhiéu trong s thong tin sau
day: thong tin mién tin s, thong tin mién thoi gian, thong tin mién mé, va théng

tin mién khong gian.

Theo phuong an kha thi, thong tin mién tan sd bao g@)m mot hoac

nhiéu trong s6 thong tin sau day: thong tin tan sd, thong tin séng mang, thong tin
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khoi tai nguyén vo tuyén, va thong tin song mang con.

Theo phuong an kha thi, thong tin mién thoi gian 14 thong tin thoi gian
tuyét dbi; hodc thong tin mién thoi gian bao gdm chu ky va dich vi, hoic thong

tin mién thoi gian bao gdm chu ky, dich vi, va khoang thoi gian.

Theo phuong 4an kha thi, théng tin mién thoi gian c6 méc do chi tiét
gdm khung v6 tuyén, khung con, ky tu thodi gian, va/hodc khoang thoi gian

truyén (TTI - transmission time interval).

Theo phuong 4n kha thi, bu6c xéc dinh, béi thiét bi dau cudi, thong tin
tai nguyén bao gdm: thu nhén, boi thiét bi dau cudi, thong tin xdc dinh chum
séng; va xac dinh, bdi thiét bi dau cudi, thong tin tai nguyén dya trén thong tin
xéc dinh chim séng. Trong céch thirc thyc hién nay, thiét bi dau cudi ¢6 thé thu

nhan thong tin tai nguyén dua trén thong tin x4c dinh chum séng.

Theo phuong 4n kha thi, budc thu nhén, boi thiét bi dau cudi, thong tin
xé4c dinh chim séng bao gdm: thu nhan, boi thiét bi ddu cudi, théng tin xac dinh
chum song tu thiét bi mang. Trong céch thirc thuc hién nay, thiét bi dau cudi thu

nhan thong tin x4c dinh chum song dua trén viéc lap lich cua thiét bi mang.

Theo phuong &n kha thi, thong tin x4c dinh chum soéng bao gém mot
hodc nhiéu trong sé thong tin sau day: thong tin vé téng sb cac chum séng clia
tram gdc, thong tin vé cac chum séng song song ma xuét hién ddng thoi, va tin

hiéu duoc sir dung dé nhén dang chum song.

Theo phuong an kha thi, tin hiéu dugc su dung dé nhan dang chim
song bao gébm mdt hodc nhiéu trong sd thong tin sau day: tin hiéu tham chiéu

chum séng, tin hiéu khdm pha chum séng, va ky hiéu nhan dang chum song.

Theo phuong 4n kha thi, bude xé4c dinh, boi thiét bi ddu cudi, thong tin
tai nguyén dua trén thoéng tin xac dinh chum séng bao gdm: khi thong tin x4c
dinh chiim séng thu duge béi thiét bj dau cudi bao gdm tin hidu duge st dung dé
nhin dang chum séng, xéac dinh, boi thiét bi dau cudi, thong tin tai nguyén dya
trén quan hé tuong quan gitta tin hiéu dugc s dung dé nhan dang chum séng va

thong tin tai nguyén.

Trong céach thie thuc hién nay, thiét bi ddu cudi xac dinh thong tin tai
nguyén dua trén quan hé tuong quan gitta tin hiéu dugc s dung dé nhan dang

chum séng va thong tin tai nguyén, va do do cach thirc thuc hién nay don gian.
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Theo phuong 4n kha thi, budce xac dinh, bai thiét bi dau cudi, thong tin
tai nguyén bao gdm: xéc dinh, bdi thiét bi dau cudi, thong tin tai nguyén thong
qua viéc quét chum song. Trong céch thuc thuc hién nay, thiét bi dau cudi xac
dinh thong tin tai nguyén thong qua viéc quét chum song, dé giam céc phi ton
cua viéc tuong tac voi thiét bi mang nhu tram géc.

Theo phuong 4n kha thi, budce xac dinh, bai thiét bi dau cudi, théng tin
tai nguyén bao gdm: xéac dinh, bdi thiét bi dau cudi, thong tin tai nguyén dya
trén thong tin chum séng dugc mang trong chudi ddng bo chum séng; hodc xéac
dinh, bdi thiét bi dau cudi, thong tin tai nguyén béng cach vuot qua cac mat na,
trong d6 mat na 14 mat na cia tin hiéu dugc str dung dé nhan dang chum séng

ho#c mit na tuong Ung véi tai nguyén dugc su dung béi chum song.

Theo phuong 4n kha thi, thong tin tai nguyén bao gdm théng tin tai

nguyén giri chim séng va/hodc théng tin tai nguyén glri ctia thong tin hé théng.

Theo phuong 4n kha thi, thong tin tai nguyén glri cta thong tin hé
thdng bao gdm thong tin tai nguyén gui cia it nhit mot khéi thong tin hé théng
thir nhat va thong tin tai nguyén gt cla it nhit mét khéi thong tin hé thong thir
hai. Trong cach thirc thyc hién nay, théng tin hé thdng thu duoc béi thiét bi dau
cudi c6 thé 1a thong tin tai nguyén giri cua it nhAt mot khéi thong tin hé théng
tha nhat va thong tin tai nguyén gl cta it nhit mét khéi thong tin hé thong tha
hai. Cach thirc thuc hién nay khong chi duoc 4p dung dbi véi hé théng truyén
thong hién nay, ma con duoc ap dung d6i véi cac hé théng 5G duoc phat trién

sau nay va LTE cai tién.

Theo phuong 4n kha thi, budc thu, béi thiét bi diu cudi dua trén thong
tin tai nguyén, thong tin hé théng trén tai nguyén dugc chi bao boi thong tin tai
nguyén bao gém: thu, boi thiét bi dau cudi, thong tin hé théng trén tai nguyén
giao nhau ciia tai nguyén duge chi bao boi thong tin tai nguyén gui cia thong tin
hé théng va tai nguyén dugc chi bdo béi thong tin tai nguyén gl chum séng;
hodc thu, béi thiét bi dau cudi dua trén thong tin tai nguyén giri chim séng,
thong tin hé thong trén tai nguyén duge chi béo béi thong tin tai nguyén gii

chum séng.

Theo phuong 4n kha thi, buéc thu, béi thiét bi dau cudi dua trén thong
tin tai nguyén gii chum song, thong tin hé thng trén tai nguyén duge chi bao

bai thong tin tai nguyén giri chum séng bao gbm: thu, boi thiét bi dau cubi dua
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trén thong tin tai nguyén glri chum song va theo quy tic dinh trude hodc cach
thirc duoc thong bao béi thiét bi mang, théng tin hé théng trén tap con hodc toan
bd tap hop clia cic tai nguyén duge chi bao boi thdng tin tai nguyén giri chum

song.

Theo phuong 4n kha thi, budc thu, boi thiét bi diu cudi dya trén théng
tin tai nguyén gui chum séng va theo quy tic dinh trudc hodc cach thire duoc
thong bao bdi thiét bi mang, théng tin hé théng trén tdp con hodc toan bd tap
hop cuia céc tai nguyén dugc chi bao boi thong tin tai nguyén gui chum séng bao
gbém: lua chon, boi thiét bi dau cubi trong chu ky gt cu thé cta thong tin hé
thdng, tai nguyén kha dung dau tién trén tai nguyén mién thoi gian cta chum
song dé thu khéi thong tin hé théng thir nhét va/hogc khéi thong tin hé thong thir
hai: hodic lua chon, béi thiét bi dau cudi trong chu ky giri cu thé cta thong tin hé
thdng, tai nguyén kha dung gan nhit véi tai nguyén gui dinh trudce clia thong tin
hé théng trén tai nguyén mién thoi gian ctia chiim séng dé thu khoi thong tin hé
théng thir nhét va/hodc khéi théng tin hé théng thir hai; hodc thu, béi thiét bj dau
cudi, khéi thong tin hé théng thir nhat va/hodc khéi thong tin hé thong thir hai
dua trén chu ky va dich vi ma dugc thong béo bai thiét bi mang; ho#c thu, boi
thibt bj dAu cudi, khéi thong tin hé théng thir nhat va/ hodc khdi thong tin hé
théng thtr hai trong cho ky ma la boi sd chung nhé nhét cta chu ky gt cla
thong tin hé théng va chu ky gri chum séng.

Theo phuong an kha thi, bude thu, boi thiét bi ddu cubi dua trén thong
tin tai nguyén gri chum séng va theo quy tic dinh trude hodc cach thic duoc
thong bao boi thiét bi mang, thong tin hé théng trén tap con hodc toan bd tap
hop cua céc tai nguyén duge chi bao boi thong tin tai nguyén giri chum séng bao
gdm: khi céc chu k¥ guri va cac khung con giri/chu ky gui va khung con giri cua
khéi thong tin hé théng thir nhat va/hodc khéi théng tin hé thng thir hai 1a cd
dinh, lua chon, béi thiét bi dau cudi, chum séng ma c6 tai nguyén kha dung tai
thoi didm tuong tmg, va doc khdi thong tin hé théng thtr nhat va/hogc khoi
thong tin hé théng th hai trén chum song; hodc khi cac chu ky gui va cac khung
con giri/chu ky gii va khung con giti cta khéi théng tin hé théng thir nhét
va/hoic khéi thong tin hé théng thit hai dugc cAu hinh dya trén chu ky gri chum
song va khung con giri chum song, lua chon, boi thit bi dau cudi, chum séng,
va doc khéi théng tin hé théng thir nhat va/hodc khdi thng tin hé thng thir hai

tai thoi diém tuong tmg clia chum song dugc lya chon.
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Theo phuong an kha thi, phuong phép con bao gbdm: x4c dinh, boi thiét
bi diu cubi, thong tin tai nguyén giri ctia khéi théng tin hé thong thir ba dya trén

thong tin tai nguyén.

Theo phuong 4n kha thi, budce xéc dinh, boi thiét bi dau cudi, thong tin
tai nguyén guri ctia khdi thong tin hé théng thr ba dya trén thong tin tai nguyén
bao gdm: x4c dinh, boi thibt bi dau cudi, thoi diém giri ctia khéi thong tin hé
théng thir ba bang viéc thu nhan giao diém gifta thoi gian cira s6 truyén ctia khéi
thong tin hé théng thir ba va thoi gian quét chum séng duge chi bao boi thong
tin mién thoi gian cta chum séng.

Theo phuong 4n kha thi, bude xac dinh, boi thiét bi dau cudi, thong tin
tai nguyén gui cua khéi thong tin hé théng thtr ba dua trén thong tin tai nguyén
bao gdm: xé4c dinh, bdi thiét bi dau cudi, tri sd trung gian x theo cdng thirc
x=(n—1)*Window Length, trong d6 n 1a n trong SI-n, SI twong tng voi khéi
thong tin hé théng tht hai, n 1a s thtr tu ciia khéi thong tin hé théng thir hai, n
16n hon hodic bing 1, va Window Length 12 bdi sb nguyén ctia chu ky gui chum
song; xac dinh, boi thiét bi dau cubi, vi tri khung con cta SI-n theo cong thirc
a=(x+u)mod10, trong d6 gia tri cia x+u trong khoang ((n—1)*Window Length,
n*Window Length); va xac dinh, bdi thiét bi dau cudi, vi tri khung vo tuyén cua
SI-n theo cong thirc SFN mod T1=Floor ((x+u)/10), trong d6 T1 la chu ky cua
SI-n.

Theo phuong 4n kha thi, khi thiét bi ddu cudi thu dong thdi nhiéu
chim séng, budc thu, bai thiét bi dau cudi dua trén thong tin tai nguyén, thong
tin hé théng trén tai nguyén dugc chi bdo boi thong tin tai nguyén bao gbm: doc,
boi thiét bi dau cudi, thong tin h¢ théng cua chum séng N trong chu ky chum
song thir N dua trén thong tin tai nguyén duoc st dung bsi chum song N, trong
d6 N 12 s6 thtr tw ctia nhidu chim séng thu duoc ddng thoi boi thiét bi dau cudi;
hosic doc, boi thiét bi dau cudi, thong tin hé théng ctia chum séng N trong mdi
chu ky chim séng dya trén thong tin tai nguyén dugc sir dung bsi chum song N,
trong d6 N 1 sb thit tu clia nhiéu chim séng thu dugc dong thoi béi thiét bi dau
cubi.

Theo phuong 4n kha thi, phuong phap con bao gdm: xac dinh, béi thiét
bi dau cudi, thoi diém thu dé thu ban tin chi bdo cap nhép thong tin hé théng;

thu, boi thiét bi ddu cudi, ban tin chi béo cap nhap théng tin hé thong tai thoi
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diém thu duoc x4c dinh; va thu nhén lai, béi thiét bi dau cudi, tit ca hogic mot

phan thong tin tai nguyén dya trén ban tin chi bao cép nhap thong tin hé thng.

Theo phuong 4n kha thi, buéc x4c dinh, béi thiét bi dau cudi, thoi
diém thu dé thu ban tin chi bdo cép nhap thong tin hé théng bao gdm: cin thoi
didm thu ma duge st dung dé thu ban tin chi bdo cép nhap thong tin hé théng
ma duoc xac dinh bdi thiét bi dau cudi tai thoi diém giri chum séng.

Theo phuong an kha thi, cach thic can thoi diém thu ma dugc str dung
dé thu ban tin chi bao cap nhap thong tin hé thdng va dugc x4c dinh béi thiét b
dau cudi véi thoi didm gori chum séng bao gém: sau khi thiét bi dau cudi xac
dinh vi tri thoi diém glri cta ban tin chi bao cap nhdp thong tin hé théng, doc,
bai thibt bi dau cudi, ban tin chi bao cap nhap thong tin hé thong trén chum séng
ma c6 tai nguyén kha dung tai vi tri thoi diém tuong Ung; hodc khi thoi diém g
clia ban tin chi bdo cap nhap thong tin hé théng duge cdu hinh dua trén chu ky
glri chim séng va khung con giri chum séng, doc, bai thiét bi dau cubi, ban tin
chi b4o cip nhép thong tin hé théng tai vi tri thoi diém tuong Ung clia chum
séng dugc lya chon; hodc sau khi thiét bi dau cubi xdc dinh vi tri thoi diém gui
ciia ban tin chi bao cap nhép théng tin hé théng, doc, béi thiét bi dau cubi, ban
tin chi béo cap nhap thong tin hé théng trén tai nguyén giao nhau cta thoi diém
gt ban tin chi bao cap nhap va thoi diém gli chim séng; hodc chu ky dé thu
ban tin chi bao cap nhap thong tin hé thdng boi thiét bi dau cudi 1a bdi s6 chung
nho nhét cta chu ky giri clia ban tin chi bdo cép nhap thong tin hé théng va chu
ky giri chum séng, va vi tri khung con dé thu ban tin chi bdo cap nhap thong tin
hé théng bai thiét bi dau cudi duoc cAu hinh dua trén vi tri khung con giri chum

song.

Theo khia canh khac, phuong phap giri thong tin hé théng dugc d&
xudt, bao gdm: cip phat, bsi thiét bi mang, tai nguyén t&i chim séng; va cung
cap, cho thiét bi ddu cudi bsi thiét bi mang, thong tin tai nguyén cla tai nguyén

dugc cp phat téi chum séng.

Theo phuong 4n kha thi, thong tin tai nguyén bao gbdm mot hodc nhiéu
trong sb thong tin sau ddy: thong tin mién tAn s6, thong tin mién thoi gian, thong
tin mién ma hoa, va thong tin mién khéng gian.

Theo phuong an kha thi, thong tin mién tAn s6 bao gdbm mot hoic

nhiéu trong s thong tin sau day: thong tin tan 0, thong tin séng mang, thdng tin
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khoi tai nguyén vo tuyén, va thong tin song mang con.

Theo phuong an kha thi, thong tin mién thoi gian 13 thong tin thoi gian

tuyét ddi, hodc thong tin mién thoi gian bao gbm chu ky va dich vi.

Theo phuong 4n kha thi, thong tin mién thoi gian c6 muc do chi tiét
gbm khung vo tuyén, khung con, ky tu thoi gian, va/hodc TTL

Theo phuong 4n kha thi, thiét bi mang dé xuét thong tin xac dinh chum
séng cho thiét bi diu cudi, sao cho thiét bi diu cudi xdc dinh thong tin tai
nguyén dua trén thong tin xac dinh chum soéng, trong dé thong tin x4c dinh
chim séng bao gébm maot hodc nhidu trong sb thong tin sau day: thong tin vé
téng s cac chum séng ctia tram gbc, théng tin v& cac chiim séng song song ma

xuét hién déng thoti, va tin hiéu thu duoc dé nhan dang chum song.

Theo phuong an kha thi, tin hiéu duoc st dung dé nhan dang chum
song bao gdm mét hodc nhiéu trong sb thong tin sau day: tin hiéu tham chiéu

chim séng, tin hiéu khdm phé4 chum séng, va ky hiéu nhan dang chum séng.

Theo phuong 4n kha thi, buéc cung cép, cho thiét bi dau cudi bdi thiét
bi mang, thong tin tai nguyén cua tai nguyén duoc cAp phat t6i chum séng bao
gdm: bd sung, bdi thiét bi mang, thong tin chim séng vao chudi ddng bd, sao
cho thiét bi dau cudi xac dinh théng tin tai nguyén dya trén thong tin chim séng
trong chudi ddng bo; hodc cung cép, bi thiét bi mang, mat na cta tin hiéu kham
phd chum séng hodc bao hidu cho thiét bj diu cubi, sao cho thiét bi dau cudi x4c

dinh thong tin tai nguyén bang cach vuot qua cac mit na.

Theo phuong an kha thi, thong tin tai nguyén bao gbm thong tin tai

nguyén giri chum soéng va/hodc thoéng tin tai nguyén gui cua thong tin hé théng.

Theo phuong 4n kha thi, thong tin tai nguyén gui cua thong tin hé
théng bao gdm théng tin tai nguyén g ciia it nhit mot khdi thong tin hé théng
thtr nhat va thong tin tai nguyén gui cia it nhit mot khéi thong tin hé thong thi
hai.

Theo phuong an kha thi, phuong phap con bao gbm: thong béo, béi
thiét bi mang, t6i thiét bi ddu cudi vé cach thirc thu cia thong tin hé thong, sao
cho thiét bj diu cubi thu, dua trén thong béo ctia thiét bi mang, thong tin hé
thdng trén tap con hoc toan bd tdp hop céc tai nguyén dugc chi bao boi thong

tin tai nguyén gui chum séng.
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Theo phuong 4n kha thi, budc théng bao, boi thiét bi mang, téi thiét bi
dAu cubi vé cach thirc thu cua thong tin hé théng bao gbm:

lya chon, trong chu ky gui cu thé cta théng tin hé théng, tai nguyén
kha dung thir nhit trén tai nguyén mién thoi gian clia chim séng dé thu khéi
thong tin hé thdng thir nhét va/hodc khéi thong tin hé thong thir hai; hodc lua
chon, trong chu ky guri cu thé ctia thong tin hé thdng, tai nguyén kha dung gan
nhét voi tai nguyén giri dinh trudce cua thong tin hé thdng trén tai nguyén mién
thoi gian ctia chum séng dé thu khdi théng tin hé théng thir nhat va/hogc khoi
thong tin hé théng tht hai; hodc thu khdi thong tin hé théng thir nhat va/hodc
khdi thong tin hé théng thir hai dya trén chu ky va dich vi ma dugc thdng bao
boi thiét bi mang; hodc chu ky thu cia théng tin hé théng 12 boi sé chung nhé
nhét cta chu ky gii cia thong tin hé théng va chu ky cta tai nguyén duge st

dung bdi chum song.

Theo phuong 4n kha thi, buéc théng bao, bai thit bi mang, téi thiét bi
dAu cudi vé cach thie thu cia thong tin hé thong bao gdm: khi cac chu ky glri va
cac khung con gtti/chu ky gii va khung con gui cua khdi thong tin hé thdng thir
nhét vi/hoiic khéi thong tin hé théng thir hai 14 ¢6 dinh, lya chon chim séng ma
c6 tai nguyén kha dung tai thoi diém tuong tmg, va doc khdi thong tin hé thong
tht nhat va/hodc khéi théng tin hé thdng thir hai trén chum séng; hodc khi céac
chu ky guti va cdc khung con gti/chu ky gui va khung con guri cua khéi thong tin
hé théng thtr nhit va/hodc khéi thong tin hé théng tht hai duoc cau hinh dya
trén chu ky gtti chum séng va khung con giri chum séng, lya chon chum song,
va doc khéi thong tin hé théng thir nhét va/hodc khéi thong tin hé thong thir hai

tai thoi diém co dinh ctia chum séng dugc lya chon.

Theo phuong 4n kha thi, budc thong béo, boi thiét bi mang, t6i thiét bi
dAu cubi vé cach thirc thu cta thong tin hé thdng bao gdm: khi thiét bi dau cudi
ddng thoi thu nhidu chum séng, doc thong tin hé thng ctia chum séng N trong
chu ky chum séng tht N dua trén thong tin tai nguyén dugc s dung bdi chum
séng N, trong d6 N la sé thtr tu clia nhidu chum séng dong thoi duge thu boi
thibt bi dAu cudi; hodc khi thiét bi ddu cudi thu dong thoi nhiéu chum séng, doc
théng tin hé théng ctia chum séng N trong mdi chu ky chum so6ng dya trén thong
tin tai nguyén dugc st dung bdi chum song N, trong do N la s thr ty cua nhiéu

chim séng thu duoc dong thoi béi thiét bi dau cudi.
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Theo phuong an kha thi, phuong phép con bao gbm: giri ban tin chi
bao cap nhap thong tin hé thdng t6i thiét bi ddu cudi.

Van theo khia canh khéc, phuong 4n cla séng ché dé xuét thiét bj dau
cudi, va thiét bi dau cubi c6 chirc nang dé thuc hién cac hoat dong cta thiét bi
dau cudi trong phuong phap theo phuong 4n néu trén. Chic nang nay cd thé
duoc thuc hién béng cach st dung phﬁn cung, hodc co thé ¢6 thé duge thuc hién
boi phan cling ma chay phan mém tuong tng. Phdn cimg hozc phan mém bao
gém mdt hoic nhiéu mo6dun tuong tng véi chitc ning néu trén. Médun nay cd

thé 1a phan mém va/hodc phan cung.

Theo phuong 4n kha thi, cAu trac ctia thiét bi diu cudi bao gdm it nhat
mot bd xr Iy va bo thu. [t nhat mot bo xr ly c6 cAu tric dé xé4c dinh théng tin tai
nguyén, sao cho thiét bi dau cudi st dung mdt chum song dé thuc hién viéc
truyén thong trén tai nguyén dugc chi bdo béi thong tin tai nguyén. Bo thu c6
cAu trac dé thu, dua trén thong tin tai nguyén, thong tin hé théng trén tai nguyén

duoc chi bao bdi thong tin tai nguyén.

Theo khia canh khac, phuong 4n cua sang ché dé xuét thiét bi mang,
va thiét bi mang c6 chic nang dé thuc hién céc hoat dong thuc té cta thiét bi
mang trong phuong phap néu trén. Chirc ndng nay co6 thé dugc thuc hién bang
cach str dung phan cimg, hodc co thé c6 thé duogc thuc hién béi phan cling ma
chay phdn mém tuong tng. Phén cimg hodc phan mém bao gébm mét hodc nhiéu

modun trong ing véi chuc nang néu trén.

Theo phuong én kha thi, chu triic cua thiét bi mang bao gdm it nhét
mot bd xt 1y va bd truyén. It nhét mot bd xir Iy ¢6 cu triic dé cap phat tai
nguyén tdi chum séng, va bd truyén c6 céu triic dé cung cép, cho thiét bi dau

cudi, thong tin tai nguyén cda tai nguyén dugce cAp phat t&i chum séng.

Van theo khia canh khéc, phuong 4n cla sang ché @& xuét phuong tién
luu trit doc duge béi may tinh, phuong tién luu trir doc dugc boi mdy tinh 6
cAu trac d& luu trit 1énh phan mém duoc sit dung boi thiét bi dau cudi néu trén,
va 1énh phdn mém may tinh bao gdm chuong trinh dugc thiét k& dé thuc hién

khia canh néu trén.

Van theo khia canh khic, phuong &n cla sang ché @& xuét phuong tién

luu trit doc duge boéi may tinh, phuong tién luu trit doc duge bdi mdy tinh c6
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cAu trac dé luu trir 1énh phﬁn mém duogc st dung bai thiét bi mang néu trén, va
1énh phin mém mady tinh bao gdm chuong trinh dugc thiét ké dé thyc hién khia

canh néu trén.

Theo cac giai phap trong cac phuong 4n cua sang ché nay, trudng hop
ma trong do6 thiét bi dau cudi thuc hién hoat dong thu thong tin hé théng tai thoi
diém cb dinh nhung hoat dong nay thét bai boi vi khong ¢6 ving phi chtim séng
tai thoi diém tuong tmg c6 thé tranh duoc & vai mirc d9, va x4c suat thu thanh
cong thong tin hé thdng bai thiét bi diu cudi co thé ting 1én.

MO ta van tit cac hinh vé

Pé mo ta cac giai phap k¥ thuat trong cac phuong an cua sang ché mot
céch r3 rang hon, phan sau day mo ta vén tit cac hinh v& kém theo dugc yéu ciu
dé mo ta cac phuong 4n.

FIG.1 la so dd gian luge cia trudng hop co thé thuc hién duogc cia
sang ché nay;

FIG.2 1a so db gian lugc truong hop cu thé theo phuong 4n cla sing
ché nay;

FIG.3 14 luu dd ctia phuong phép thu thong tin hé théng theo phuong
4n cla sang ché nay;

FIG.4 1a so d6 gian lugc ctia chum séng;

FIG.5 13 luu dd cta phuong phap khac thu théng tin hé thong theo
phuong an cta sang ché nay;

FIG.6 1 luu dd cua phuong phép giri théng tin hé théng theo phuong
4n cla sang ché nay;

FIG.7 14 so d gian lugc cua cAu trac thiét ké ¢6 thé thuc hién dugc
cta UE lién quan dén cac phuong 4n néu trén; va

FIG.8 14 so do cdu tric gian luge cla thiét bi mang lién quan dén cac
phuong an néu trén.

M3 ta chi tiét sang ché
Céc kién tric mang va céc truong hop dich vu ma duge mo ta trong

céc phuong 4n cla sang ché ndy duoc s dung dé mo ta rd rang hon céc giai
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phap k¥ thuét trong cac phuong an cua sang ché, nhung khéng nhim muc dich
giGi han céac giai phap k¥ thuat duoc cung clp trong cac phuong 4n cla sang
ché. Ngudi c6 hiéu biét trung binh trong linh vuc k¥ thudt c6 thé nhan biét ring,
v6i su phat trién cta cac ciu triic mang va su xuét hién clia cac truong hop dich
vu méi, céc giai phap k§ thuat duoc dé xuat trong cac phuong 4n clia séng ché

cling duoc 4p dung t6i cac van dé ki thuat tuong ty.

FIG.1 la so dd gian luge cia trudng hop ¢ thé thuc hién duoc cia
sang ché nay. Trong sang ché nay, thiét bi dau cudi 1a UE trong FIG.1, va UE
truy nhap mang dich vu bang cach st dung mang truy nhép vo tuyén (RAN -
radio access network) va mang 16i (CN - core network). Cac k¥ thuat dugc mo ta
trong sang ché nay ¢ thé duoc ap dung t6i hé théng LTE, hé théng LTE cai tién,
va hé thdng truyén théng thé hé thtr nam (5G -fifth generation) ma st dung k¥
thudt mang anten hoat dong, hodc nhiéu hé théng truyén thong khong day khac

ma st dung k¥ thuat mang anten hoat dong.

Trong sang ché nay, thuat ngit "mang" va "hé théng" thuong dugc st
dung thay thé cho nhau, nhung y nghia cta cac thuét ngft ¢6 thé duoc hiéu bai
ngudi ¢6 hiéu biét trung binh trong linh vue k§ thut. Thiét bi ngudi ding UE
trong sang ché nay ¢ thé bao gdm céc thiét bi cam tay, thiét bi l&p trong phuong
tién giao thong, thiét bi c6 thé deo dugc, va thiét bi may tinh ¢6 chirc nang
truyén thong khong day, hogc thiét bi x& 1y khac duge két ndi t61 modem khong
day khac nhau, va cac dang khac nhau cua thiét bi nguoi dung (UE), tram di
dong (MS), thiét bi dau cudi, dung cu du cudi, va loai tuong tu. Dé dé dang mo
ta, trong séng ché nay, cac thiét bi dugc nhic dén trén ddy duoc goi 1a thiét bi
nguoi dung hodc UE. Thiét bi mang trong sang ché nay c6 thé 1a thiét bi trong
mang truy nhdp vo tuyén tiy theo yéu cau, nhu tram gbc, hodc thiét bi trong
mang 161, nhu thuc thé quan ly di dong (MME - mobility management entity).
Tram gdc néu trén (BS - base station) 12 thiét bi ma duoc trién khai trong mang
truy nhap vo tuyén va co céu tric dé cung cép chic ning truyén thong khong
day cho UE. Tram gbc co thé bao gdbm cac dang khac nhau cla céc tram gbe vi
md, céc tram gdc vi md, cac tram chuyén tiép, céc diém truy nhap, va loai tuong
tu. Trong céc hé théng ma trong d6 céc k§ thuat truy nhép vo tuyén khéc nhau

duoc sir dung, cac thiét bi ¢6 chirc nang tram géc 6 thé duoc dat tén khac nhau.

FIG.2 la so dd gian luoc trudng hop cu thé theo phuong 4n cla sdng
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ché nay. Hé thdng duoc thé hién trén FIG.2 hd trg k§ thuat diéu huéng chim
song, vi dy, k¥ thuat 3D-MIMO. Nhu duoc thé hién trén FIG.2, anten trén tram
gbc tao ra nhiéu chim séng, va mdi chum séng tuong Ung v&i ving do khéc
nhau. Trong FIG.2, UE 1, UE 2, UE 3, va UE 4 lan luot tuong Umg v&i chum
séng 1, chum séng 2, chum song 3, va chum séng 4. Chum séng 1, chum séng 2,
va chum séng 4 duoc ghép kénh khong gian theo chidu ngang, va chim séng 2
va chum song 3 dugc ghép kénh khong gian theo chiéu doc. Gidi han bai cong
suét anten, cac chum séng duoc truyén thanh cong trong mién thoi gian, va dugc
goi 1a k¥ thudt quét chum song. Trong viéc quét chum song, cho cac vung ao
(ving 4o & ddy c6 thé tuong tmg véi té bao hodc phan ving) ma trong d6 UE 1,
UE 2, UE 3, va UE 4 dugc bd tri, chum séng trong khodng ving phu cla moi
vung ao khong dugce gui tai tht ca cac thoi didm, va c6 khoang thoi gian cu thé
gitta hai chum song lién k& trong ving 4o bit ky.

Trong k¥ thuat d biét, ving phu té bao 13 ving phu anten hoan toan,
vung phu nay lién tuc vé mit thoi gian, va thong tin hé théng trong quang ba
thong tin hé théng hién nay ciing dugc trién khai dya trén céch thirc viing phu
anten hoan toan nay. Boi vi ¢ khoang thoi gian cu thé gitra cac vung pht chim
song trong hé théng duoc thé hién trén FIG.2, néu cach thuec trién khai thong tin
hé thdng trong giai phap hién cé van dugc stt dung, UE ¢6 thé that bai trong viéc
thu nhan thong tin hé théng tai mot vai thoi diém. Dé cai thién ti & thanh cong
ciia viéc thu nhén thong tin hé théng bai UE, phuong 4n cia sing ché nay dé
xudt phuong phap truyén théng tin hé thdng, dua trén hé théng duogc thé hién
trén FIG.2. Phuong phap truyén thong tin hé théng trong sang ché nay bao gdm
phuong phéap thu thong tin hé théng va phuong phép guri thong tin hé théng.
Duéi ddy md ta chi tiét phwong phap thu va phuong phép gui vién dan téi cac
hinh v€ kém theo.

Chum soéng trong phuong an nay cua sang ché dugc tao ra bing cach
str dung k¥ thuat didu huéng chim séng cua cong nghé da anten. Chum séng dé
xuht nhidu kénh vat 1y nhu kénh diéu khién phd théng, kénh didu khién chuyén
dung, va kénh dich vu cho thiét bj ngudi ding trong viing phu. Mot té bao bao
gdm nhiéu chum séng. PO rong clia chum séng la tuong dbi hep, va thuong nhé

hon 120 d6.

Té bao co thé 1 t& bao trong ving phu, hodc c6 thé 13 té bao 1én ma co
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nhiéu diém truyén, vi du, qua siéu té bao hoac siéu te bao, hodc c6 thé 1a tap hop
tai nguyén ma mot cach 1dgic c6 ky ty nhan dang dong nhat. Cac chum séng

trong cung t€ bao c6 thé 1a tir cling diém truyén hodc cac diém truyén khac nhau.

Trong sang ché nay, d8 mé& rong ving phu té bao tan sb cao, phuong
phap gti nhiéu chim séng hep nhiéu 14n trong mién thoi gian dé bao phu cac
vung dich vu khac nhau dugc st dung trong mang. Trén mot ky tw OFDM,
chum séng tuong ty trong cdt con duge giri theo hudng. Do do, sd cac cot con
x4c dinh s6 hudng clia chum séng trén mot ky tw OFDM va vung phil tuong
ung. Tuy nhién, sb6 cac chum séng ma bao phti khu vyc dich vu nguyén 16n hon
dang ké so vé6i sd cdt con, dic biét khi d6 rong cua mdi chum séng 13 rat hep.
Viéc gii clia cac chum soéng hep khéc nhau trong mién thoi gian ciing duge goi
1a k¥ thuat quét chum song. K thuat nay dugc str dung dé bao pht vung dich vu
nguyén bang cach st dung cdc chum séng, dé thu nhan murc ting anten dinh

huéng twong dbi 16m.

Trong giai phap truyén thoéng tin hé théng cta phuong 4n nay cia sdng
ché, dac biét trong phuong phép thu thong tin hé théng, bdi vi chim séng khong
duge bao phi tai tht ca cée thoi diém, UE khéng tryc tiép thu thong tin hé thong
theo phuong phép trong k¥ thuat da biét. Trong giai phap cua sang ché, UE xéc
dinh théng tin tai nguyén, va UE cd thé thu, dua trén thong tin tai nguyén, thong
tin hé théng trén tai nguyén duge chi bao boi thong tin tai nguyén, nho d6 tranh
truong hop ma trong d6 UE thyc hién hoat dong thu thdng tin hé théng tai thoi
diém cb dinh nhung hoat dong nay that bai béi vi khong c6 ving phi chum song

tai thoi diém tuong Ung.

FIG.3 14 luu dd cia phuong phép thu thong tin hé thng theo phuong
4n cla sang ché nay. Nhu dugc thé hién trén FIG.3, cac budc xtt ly cia phuong

phép bao gém céc budc sau day.

S101: UE xéc dinh thong tin tai nguyén, va UE s dung mot chum
séng dé thuc hién viée truyén thong trén tai nguyén dugc chi bao bdi thong tin
tai nguyeén.

Viéc UE xéc dinh thong tin tai nguyén cu thé 1a viéc UE xéac dinh
thong tin tai nguyén trong té bao ma UE duoc bd tri. Thong tin tai nguyén ¢ thé
¢6 nhidu cach thic bidu dién, nhu mot hodc nhiéu théng tin mién tan s, thong

tin mién thoi gian, thong tin mién mé hoa, va thong tin mién khong gian ma cua
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tai nguyén dugc st dung bdi chum song.

Mot cach tuy chon, thong tin mién tan sb bao gém mot hoac nhiéu
thong tin tan s, théng tin séng mang, thong tin khéi tai nguyén vo tuyén, va

thong tin song mang con.

Mot céach tuy chon, tuy theo nhu cdu, thoéng tin mién thoi gian c6 thé 1a
thong tin thoi gian tuyét dbi ctia sy xudt hién chim séng, hodc c¢6 thé 14 thong tin
thoi gian twong d6i cla su xuét hién chum séng. Thong tin thoi gian twong d6i
c6 thé 12 chu ky va dich vi clia sy xuét hién chim séng, hoic c6 thé 1a chu ky,

dich vi va khoang thoi gian cia sy xuat hién chum song.

Ngoai ra, thong tin mién thoi gian ciia chum séng ¢6 muc do chi tiet

gom khung v tuyén, khung con, ky tu thoi gian, va/hodc TTL

Théng tin mién ma hoa 1a théng tin ma hoa cua tai nguyén dugc st

dung bdi chum song.

Thong tin mién khéng gian 13 thong tin khong gian cla tai nguyén
duoc st dung boéi chim séng, nhu ky hiéu nhan dang chum séng va tin hi¢u

tham chi€u chum song.

T gbc chia khac, thong tin tai nguyén bao gbm thong tin tai nguyén
glri chim séng va thong tin tai nguyén giri ctia thong tin he thdng, va viéc UE
xac dinh thong tin tai nguyén co thé 1a viéc UE xac dinh thong tin tai nguyén gui

chum séng va/hodc théng tin tai nguyén giri cia thong tin hé théng.

$102: UE thu thong tin hé thong trén tai nguyén dugc chi bao boi
thong tin tai nguyén.

UE x4c dinh, dua trén thong tin tai nguyén thu dugc trong budc S101
néu trén, tai nguyén cho viéc quang ba thong tin hé théng trén chum séng, va
con thu thong tin hé thdng trén tai nguyén dugc st dung dé truyén thong tin hé

théng.

Theo budc S101 néu trén, théng tin tai nguyén gui cia thong tin hé
thdng bao gdm thong tin tai nguyén gui cla it nhit mot khéi thong tin hé théng
thir nhét va thong tin tai nguyén gt cla it nhit mét khéi thong tin hé thong thu
hai. UE thu it nhat mot khéi thong tin hé thong thtr nhat trén tai nguyén tuong
{mg dua trén thong tin tai nguyén giri cla it nhat mot khdi thong tin hé thong thi
nhét, va thu it nhit mot khdi thong tin hé théng thi hai trén tai nguyén tuong

-16-



39069

{ing dya trén thong tin tai nguyén giri cta it nhat mot khéi thong tin hé thong thu
hai. UE con thu khdi thong tin hé théng th ba, trong d6 vi tri tai nguyén cho
viéc truyén khéi thong tin hé thong thir ba dugce thu nhan théng qua viée tinh
toan, va phuong phap tinh toan cu thé dugce md ta chi tiét trong phuong an duéi
day.

Trong hé théng LTE, khdi thong tin hé théng tha nhit twong tng véi
khéi théng tin chinh (master information block, MIB), khéi thong tin hé théng
th hai tuong g véi khdi thong tin hé thdng thir nhat SIB1, va khéi thong tin
hé théng thtt ba tuong tmg v6i mot hodc nhidu SI (SI1-SIn). Trong hé théng
LTE cai tién, hé théng truyén théng 5G, va hé théng truyén théng khac, cach
thirc dit tén khac nhau c6 thé duoc st dung cho khéi thong tin hé théng thu
nhat, khdi thong tin hé théng thtr hai, va khdi théng tin hé thong thi ba.

Trong budc S101 néu trén, cach thirc ma trong d6 UE x4c dinh thong

tin tai nguyén bao gdbm nhung khéng bi giéi han bdi cac cach thire sau day:
Céch thace 1: (1) UE thu nhén thoéng tin xac dinh chum song.

Mot cach tuy chon, UE thu nhén thong tin x4c dinh chum song tur thiét
bi mang. Thiét bi mang c6 thé 13 tram gbc truyén théng véi UE hodc tram gbe
khac hodc mang 16i hodc may chu. Vi dy, UE thu nhén thong tin xac dinh chum
séng trong ban tin gidi phong diéu khién tai nguyén vo tuyén (RRC) sau khi xtr
ly gia nhap dugc hoan thanh. Theo vi du khac, UE thu nhén thong tin xac dinh
chum song trong xut ly gia nhap. Theo vi du khac, UE thu nhén thong tin xac

dinh chim séng tir ban tin chuyén giao trong thoi gian xt ly chuyén giao.

Thong tin xac dinh chum séng thu dugc boéi UE tur thiét bi mang bao
gdm mot hoic nhiu théng tin vé& sd cdc chim séng cua tram gbc, thong tin vé
chum song song song ma xuét hién ddng thoi, tin hidu dugce st dung dé nhéan
dang chum song, va tin hi¢u dugc sir dung dé phan biét tai nguyén chum séng

(tirc 13, chinh chum séng khong thé duoc quan sat bai UE).

Mot cach tuy chon, tin hi€u dugc st dung dé nhan dang chum séng
bao gdm mot hodc nhidu tin hidu tham chiéu chim séng, tin hidu khdm pha
chum séng, va ky hiéu nhan dang chum séng. Tin hiéu khdm phé chum song bao

gém tin hiéu tham chiéu chim séng trong c4ch thirc thyc hién.

Mot céach tuy chon, tin hi€éu dugc sir dung dé phan biét tai nguyén
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chim séng 14 tin hiéu dé cho UE phan biét tai nguyén chum séng trong pham vi
cu thé, vi du, trong tram géc, trong pham vi dia ly cu thé, hodc trong TRR, va

chum song khong thé dugc quan sat béi UE.

Luu y ring thoi diém dé thu nhéan thong tin x4dc dinh chum séng boi
UE ma c6 thé viéc UE thu nhan thong tin x4c dinh chum séng théng qua viéc
tuong tac voi thiét bi mang khi UE cén thu nhén théng tin tai nguyén chum
song, hodc UE thu nhén thong tin xac dinh chum song tur thiét bi mang trudc, va
tim kiém thong tin xdc dinh chum séng thu dugc trude cho théng tin can thiét

khi UE can thu nhan thong tin tai nguyén chim séng.

(2) UE xéc dinh thong tin tai nguyén duya trén thong tin xac dinh chum

song.

Khi théng tin x4c dinh chum séng thu dugce béi UE bao gdm tin hiéu
duge sir dung dé nhan dang chum séng va/hodc tin hiéu duoc sir dung dé phan
biét tai nguyén chum séng, UE xé4c dinh thong tin tai nguyén dya trén cac quan
hé twong quan/quan hé tuong quan gifta thong tin tai nguyén va tin hiéu dugc st
dung d& nhan dang chim song va/hodc tin hidu duge sir dung dé phén biét tai

nguyén chum song.

Phén sau day dé xuét vi du cu thé cua viéc xac dinh thong tin tai
nguyén dua trén quan hé twong quan giita tin hiéu duogc st dung dé nhan dang
chum séng va thong tin tai nguyén. quan hé twong quan co thé duoc xéc dinh
trude trong van ban giao thuc ti€u chuén, dugc luu trit trong bd nhé cua UE,

hodc duoc ciu hinh bang cach st dung bao hiéu mang.

Vién din t6i FIG.4, FIG.4 1a so dd gian luge cla chum song. Nhu
dugc thé hién trén FIG.4, gia thiét ring cac kénh quang ba vat ly (PBCH -
physical broadcast channel) trong té bao hodc phan ving dugc phan phdi va gui
trong tdm chum song, cac s6 th tu ctia tdm chum séng la 0-7. Sé thtr ty duoc
str dung nhu 13 s6 nhan dang cta chum séng, va c6 quan hé twong quan véi tin
hidu duoc st dung dé nhan dang chum séng va/hodc tin hiéu duoc st dung dé
phan biét tai nguyén chum soéng ctia chum séng. Nhu dugc thé hién trong Bang
1 va Bang 2, cac chum séng co6 cac s6 thtr tu khac nhau tuong tng véi thoi gian
hoat dong khéc nhau. T1, T2...trong bang c6 thé 1 thong tin thoi gian tuyét dbi
clia sy xuét hién chum séng, hodc c6 thé 1a chu ky va dich vi cua sy xuét hién

chum song. Thong tin thoi gian co6 thé ¢6 muc do chi tiét gdm khung v tuyén,
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khung con, ky tu thoi gian, va/hoac TTI.
Bang 1 Bang so sanh Chum séng - Thoi gian hoat dong

S thir tw chum séng Thoi gian hoat dong
0 T1
1 T2
2 T3
3 T3
4 T4
5 TS5
6 T6
7 T7

Bang 2 Bang so sanh Chuim séng - Thoi gian hoat dong

S6 thit ty chiim séng Thoi gian hoat dong
0 T1
1 T2
2 T3
3 T4
4 T1
5 T2
6 T3
7 T4

Theo vi du khéc, trong Bang 3, moi lién hé so sanh gifta s6 séri chum

séng, thoi gian hoat ddng, va mién tan so hoat dong duoc cung cap.
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Bang 3 Bang so sanh Chum song - Thoi gian hoat dong - Mién tan sb hoat dong

S6 thr tu chum séng Thoi gian hoat dong Mién tan s hoat dong
0 T1 F1
1 T2 F2
2 T3 F3
3 T4 F4
4 T1 F1
5 T2 F2
6 T3 F3
7 T4 F4

UE c¢6 thé x4c dinh thong tin tai nguyén béng céch tra ciru cac bang so
sanh twong ty nhu Bang 1 dén Bang 3 bing cach st dung sd chudi chum song
thu duoc.

Cach thuc 2: UE x4c dinh thong tin tai nguyén thong qua viéc quét
chum séng. Vi du, UE ghi thong tin thoi gian hoat dong ciia chum song bang
viéc quét chum séng ma cd thé thu duogc va bing cach xac dinh chum séng c6
duogc thu nhan hay khong hodc cong sudt truyén ctia chum séng. Mot cich tury
chon, UE tach MIB hodc ban tin h¢ thong thir nhét tir chum séng duge quét, va
ghi thong tin thoi gian duge mang trong MIB dugc tach hodc ban tin hé théng
thtr nhat.

Céch thtrc 3: Trong xir Iy dong bd té bao, UE x4c dinh thong tin tai
nguyén dua trén thong tin chum séng dugc mang trong chudi dong bd chum

song.

Trong céach thirc nay, thiét bi mang bd sung thoéng tin chum séng t6i
chudi déng bd, sao cho UE xéc dinh thong tin tai nguyén dua trén thong tin
chim séng dugc mang trong chudi ddng bo chum séng trong xu ly ddng bd té

bao.

Mot cach tiy chon, thong tin chum séng dugc mang trong chuoi dong
bd chum séng bao gom mdt hodc nhiéu thong tin vé tong so cac chum séng cua
tram goc, thong tin vé cac chum séng song song ma xuat hién dong thoi, va tin

hiéu dugc str dung dé nhan dang chum séng.

Mot cach tuy chon, tin hi¢u dugc su dung dé nhan dang chum séng
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bao gébm mot hodc nhiéu tin hidu tham chiu chum séng, tin hidéu khdam ph4
chum séng, va ky hiéu nhin dang chum séng. Tin hiéu khdm pha chum séng bao

gbm tin hiéu tham chiéu chum séng trong céch thirc thuc hién.

Thong tin chum séng duoc mang trong chudi ddng bo trong cach thic
ndy cé chung ndi dung nhu véi théng tin xac dinh chum séng trong cach thuc 1.
D&i v6i cach thirc xac dinh thong tin tai nguyén bang céch st dung thong tin

chim s6ng dwoc mang trong chudi dong bo, vién dan t6i cach thirc 1.

Dang thong tin chum séng dugc mang trong chudi dong bd co thé bao
gdm mit na ngoai dang theo cich thtrc 1, va UE xac dinh thong tin tai nguyén
brflng cach vuot qua cac mat na. Mat na la mét na cua tin hiéu duogc st dung dé
nhén dang chum séng hodc mit na twong Ung voi tai nguyén dugc st dung bdi
chum séng. Bang 4 va Bang 5 thé hién quan hé twong quan gifta mat na va tai
nguyén dugc st dung boi chum séng. Tai nguyén duge sir dung bdi chum song

6 thé duge xac dinh sau khi mit na duoc thu nhan dua trén bang lién quan.

Bang 4 Bang so sanh gifta mt na va tai nguyén dugc st dung bodi chum song

Tai  nguyen | Mt na < ¥emos Yan i Yanis >

chum séng

T1 <0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0>
T2 <1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1, 1>
T3 <0,1,0,1,0,1,0,1,0,1,0,1,0,1,0, 1>
Tn <0,1,0,1,0,1,0,0,0,1,0,1,0,0,0, 1>

Bang 5 Bang so sdnh gilta mit na va chi so cta tin hiéu dugc st dung d€ nhén

dang chum séng

Chi s6 cua tin hiéu dugc s dung Mt na < Fanr0> Xani>w Yam1s >

dé nhén dang chum soéng

1 <0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0>
2 <1, 1,1,1,1,1,1,1,1,1,1,1, 1,1, 1, 1>
3 <0,1,0,1,0,1,0,1,0,1,0,1,0,1,0, 1>
n <0,1,0,1,0,1,0,0,0,1,0,1,0,0,0, 1>

UE c6 thé dau tién st dung thong tin tai nguyén dugc chu hinh trudc

ho#c thong tin lich sir cta thong tin tai nguyén. Néu UE khong luu trit thong tin
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lién quan, UE c6 thé thu nhén thong tin tai nguyén chum séng trong cach thic
néu trén, vi du, ghi thong tin thoi gian hoat dong cua chum song bang viéc quét
chim séng ma c6 thé thu duoc.

Trong budc S102 néu trén, cach thirc ma trong d6 UE thu thong tin hé

théng trén tai nguyén duoc chi bao bsi thong tin tai nguyén cé thé bao gbém:

Céch thtrc 1: Tram gbc tap hop hodc cdu hinh tai nguyén giri ban tin hé
thdng theo cach thic dinh trude. UE thu nhan thong tin tai nguyén gri cham
séng va thong tin tai nguyén gui cua thong tin hé théng, va UE c6 thé xac dinh
riéng r&, dua trén thong tin tai nguyén gri chum séng va thong tin tai nguyén guri
ctia thong tin hé thdng, tai nguyén giri chim séng va tai nguyén gui cua thong
tin hé théng. Do d6, UE ¢6 thé chon thu thong tin hé théng trén tai nguyén giao
nhau cta tai nguyén duoc chi bdo bdi thong tin tai nguyén giri cta thong tin hé

théng va tai nguyén duge chi bdo béi thong tin tai nguyén giri chum song.

Céch thirc 2: Tram gbc cu hinh, dua trén thong tin tai nguyén mién
thoi gian cua chum séng, thong tin tai nguyén giri cia thong tin hé thdng trén
chim séng, bao gdm thong tin thoi gian. UE thu nhan thong tin tai nguyén gui
chim séng, va UE c6 thé xac dinh tai nguyén giri chum séng dua trén thong tin
tai nguyén gri chum soéng, sao cho UE co thé thu thong tin hé thong trén tai

nguyén dugc chi bao bdi thong tin tai nguyén gui chum séng.

Viéc UE thu thong tin hé thdng trén tai nguyén dugc chi béo béi thong
tin tai nguyén c6 thé 1a viéec UE thu, dua trén thong tin tai nguyén gii chum
séng va theo quy tic dinh truéc hodc cach thirc duge thong béo boi thiét bi
mang, thong tin hé thdng trén tap con hozc toan bd tip hop cla cac tai nguyén
dugc chi bao béi thong tin tai nguyén giri chum song.

Khéi théng tin hé théng tha nhét trong séng ché nay bao gém thong tin
cAu hinh co ban cua té bao, bao gém it nhat mot loai thong tin sau day:

Mang di dong mit dat cong cong (PLMN) ky hiéu nhan dang (ID),
mi ving theo d&i (TAC), ky hiéu nhan dang toan cau té bao (CGI), théng tin tin
sd song mang (carrierfreq), thong tin biang thong (bandwidth), théng tin vé té
bao cd bi chin hay khong (cellbarred), va thong tin truy nhap té bao.

Thiét bi dau cudi ngudi ding co thé thiét 1ap két ndi dén té bao hodc

tam tra trén té bao dua trén thong tin truy nhap. Thong tin truy nhap té bao ¢o
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thé bao gdém it nhit mot loai thong tin sau ddy: mang di dong mat d4t cong cong
(PLMN) ky hiéu nhén dang (ID), m& vung theo ddi (TAC), ky hiéu nhén dang
toan cu té bao (CGI), thong tin tan sb séng mang, thong tin bing thong, thong
tin truy nhap ngau nhién, thong tin ché @6 hoat dong (TDD ho#c FDD), thong
tin cAu hinh kénh 16gic t& bao, kénh vat ly t& bao va théng tin cdu hinh kénh tin
hiéu té bao, thong tin cAu hinh kénh tin hiéu té bao, théng tin hen gio, o dai tién

t6 tudn hoan (CP), va thong tin didu khién cong Suét.

Thong tin truy nhép t& bao c6 thé bao gdm it nhat mot phan thong tin
dugc mang trong MIB, SIB1, hoac/va SIB2 cu thé trong 3GPP 36.331 (3GPP TS
36.331 V13.0.0 (2015-12); dia chi tai vé:
http://www.3gpp.org/dynareport/36331.htm), hodc két hop it nhét cac phan cta
thong tin dugc mang trong MIB, SIB1, hodc/va SIB2. Noi dung cua giao thice

duoc bao gdm trong sang ché nay, va khong duge mo ta lai mot cach chi tiét.
Khdi thong tin hé thdng thir hai bao gdm thong tin nhu do ludng.

Sang ché nay khong gi¢i han su két hop cua khdi thong tin hé théng
thir nhét va khéi thong tin hé théng th hai dé tao ra mét khéi thong tin hé thong,
cling khong gidi han viéc tach khéi thong tin hé théng thi nhit va/hodc khéi
thong tin hé théng thir hai thanh nhidu khdi théng tin hé thong.

Céch thiic ma trong d6 UE thu thong tin hé thdng theo quy tic dinh
trude hodc cach thirc dugc théng béo béi thiét bi mang bao gom nhung khong bi

gioi han bai cac cach thire sau day.

(1) UE lua chon, trong chu ky gt cu thé cta thong tin hé théng, tai
nguyén kha dung trén tai nguyén mién thoi gian cta chum séng dé thu khéi
thong tin hé thong thir nhit va/hodc khdi thong tin hé thdng tha hai. Tram gbe
cAu hinh céc thoi diém guri/thoi diém giri cta khéi théng tin hé théng thir nhat
va/hodc khdi thong tin hé théng thir hai dya trén tai nguyén mién thoi gian cia

chum song.

(2) UE lua chon, trong chu ky gui cu th8 cta thong tin hé théng, tai
nguyén kha dung thr nhét trén tai nguyén mién thoi gian clia chim séng dé thu
khéi thong tin hé théng thir nhat va/hogc khdi théng tin hé thong thi hai.

Chu ky giti cu thé cua thong tin hé théng c6 thé 1a chu ky gui dinh
truée béi UE hodic ¢ thé 1a chu ky giri duoc thong bao bai thiét bi mang, hozc
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chu ky gui duoc lua chon ngau nhién béi UE c6 thé duoc st dung nhu chu ky
giri cu thé cua thong tin hé théng & day. Trong chu ky giri cu thé cua thong tin hé
théng, UE lya chon tai nguyén kha dung th nhét trén tai nguyén mién thoi gian
cta chim séng dé thu khdi thong tin hé théng thir nhat va/hogc khdi thong tin hé
thdng thi hai.

(3) UE ¢6 thé lua chon, trong chu ky gri cu thé ctia thong tin hé thong,
tai nguyén kha dung gin nhit véi tai nguyén giri dinh trudc cia thong tin hé
thdng trén tai nguyén mién thoi gian cia chum séng dé thu khéi thong tin hé
théng thtr nhét va/hodc khéi thong tin hé thdng thir hai.

(4) UE thu khéi thong tin hé thdng thir nhat va/hodc khéi thong tin hé
théng thtr hai dua trén chu ky va dich vi ma dugc théng bo béi thiét bi mang
ho#c chu ky, dich vi va khoang thoi gian (hodc do dai ctra s6 truyén) ma duoc

thong béo béi thiét bi mang.

(5) UE thu khéi thong tin hé théng thir nhat va/ hogc khdi thong tin hé
théng thir hai trong chu ky ma trong d6 UE thu théng tin hé théng 1a bdi sb
chung nhoé nhat cia chu ky giri cla thong tin hé théng va chu ky ctia tai nguyén

duoc st dung bdi chum séng.

(6) UE lya chon, trong chu ky gui cu thé cta thong tin hé théng, chum
song ma bao gdm céc tai nguyén giri/tai nguyén gl cua khéi thong tin hé thong
thir nhat va/hodc khdi thong tin hé thong thit hai trén tai nguyén mién thoi gian
kha dung d& thu khéi thong tin hé théng thir nhét va/hoic khéi thong tin hé
théng tht hai. Vi du, chu ky giri ctia khéi théng tin hé théng thit nhét 1a 40 ms,
va khdi thong tin hé thdng thir nhat dwoc ghi trong khung con c¢b dinh 0; thoi
gian hoat dong ctia cham séng 1 1a trong khung con 0 ctia chu ky 1 (10 ms); thoi
gian hoat ddng ctia chum song 2 1a trong khung con 0 cta chu ky 2 (10 ms); thoi
gian hoat dong ctia chum séng 3 1a trong khung con 0 cta chu ky 3 (10 ms); thoi
gian hoat dong cua chum séng 4 1a trong khung con 0 cua chu ky 4 (10 ms).
Trong truong hop nay, UE thu khéi théng tin hé théng th nhit trén chum séng 1
trong khung con 0 trong chu ky 1 (10 ms), thu khéi thong tin hé thdng thir nhét
trén chum séng 2 trong khung con 0 trong chu ky 2 (10 ms), thu khéi théng tin
hé théng thir nhét trén chum séng 3 trong khung con 0 trong chu ky 3 (10 ms),
va thu khéi thong tin hé thong thir nhét trén chum séng 4 trong khung con 0
trong chu ky 4 (10 ms).
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Néi cach khac, néu UE ¢6 thé thu nhidu chum séng, UE doc thong tin
hé théng cta chim séng N trong mdi chu ky chum séng dua trén thong tin tai
nguyén duogc stt dung boi chum séng N, trong do N 1a sd thtr ty ctia nhimg chum
song thu dugc béi UE. Cu thé, UE doc, trong mdt chu ky chum séng, thong tin
hé théng ctia chum séng 1 trén tai nguyén glri cua chum séng 1, doc thong tin hé
théng cua chum séng 2 trén tai nguyén gtii cua chum song 2..., va doc thong tin

hé thong clia chum séng N trén tai nguyén giri cua chum séng N.

Trong giai phap co thé duoc thuc hién khac, ma viéc UE thu, dua trén
quy tic dinh trudc hodc cach thirc duge thong bao boi thiét bi mang, théng tin hé

théng trén tai nguyén duoc chi bdo bdi thong tin tai nguyén bao gbm:

Céch thtrc 1: Céc chu ky gui va cac khung con guri/chu ky gui va
khung con giti ctia khéi thong tin hé théng thir nhit va/hodc khéi thong tin hé
théng thr hai 13 ¢b dinh, vi dy, khdi théng tin hé théng thit nhét va khéi thong
tin hé théng thir hai van dugc ciu hinh dua trén céch thic ciu hinh trong k¥
thuat da biét, vi du, chu ky 1ap lich ctia MIB la 40 ms, va MIB chiém dung cb
dinh khung con 0 cho viéc g, va chu ky lap lich ctia SIB1 1a 80 ms, va SIB1
chiém dung ¢ dinh khung con 5 cho viéc gui. Trong cach thirc cAu hinh thong
tin hé théng nay, UE c6 thé chon dé doc khéi thong tin hé théng thtr nhat
va/hodc khéi thong tin hé thdng thir hai trén chim séng ma c6 tai nguyén kha

dung tai vi trf thoi diém giri cta thong tin hé thong.

Céch thtc 2: Céac chu ky gui va cac khung con gui/chu ky g va
khung con giri ctia khéi thong tin hé théng thi nhat va/hogic khoi thong tin hé
théng thir hai dugc cAu hinh dua trén chu ky gti chum séng va khung con gui
chim séng. UE lya chon chum séng va doc khéi thong tin hé théng thr nhét
va/hoic khéi thong tin hé théng thir hai tai vi trf thoi diém tuong tmg cta chum

song duoc lya chon.

Vi dy, néu tram géc cAu hinh thoi diém xuét hién ctia chum séng 1 nhu
RF1-khung con #0, RF2-khung con #1, RF3-khung con #2, va RF4-khung con
#3. thi tram gbc chon dé giri MIB trong khung con hodc ky tu thoi gian ma xuét
hién trén chum séng 1. Mot cach twong tng, UE thu MIB trong khung con ma
trong do MIB xuét hién. Mot cach twong Ung, tram gbc con gui SIB1 dua trén
khung con hodc ky tu thoi gian ma xuét hién trén chum séng 1. Mot cach tuong
tmg, UE thu SIB1 tai thoi diém khi SIB1 xuat hién.
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FIG.5 13 luu dd cta phuong phép khéc thu thong tin hé théng theo
phuong an cua sang ché nay. Ngoai ra dé bude S101 va budc S102 ma duge
minh hoa trong phuong phép thu thong tin hé théng duogc thé hién trén FIG.3,
FIG.5 bao gom budc S103, ma trong d6 UE x4c dinh thong tin tai nguyén gui
ctia khéi thong tin hé thdng thi ba dua trén thong tin tai nguyén.

Trong céach thic thyc hién co thé duoc thuc hién, UE xac dinh thoi
didm gtri cia khéi thong tin hé théng thr ba bang viéc thu nhéan diém giao gifta
thoi gian cura sd truyén cua khéi thong tin hé théng thir ba va thoi gian quét

chim séng dugc chi bdo bdi théng tin mién thoi gian ciia chum song.

Trong cach thirc thuc hién co thé duoc thuc hién khéc, viéc UE xéc
dinh tai nguyén gii ctia khdi thong tin hé thng thir ba thong qua viée tinh todn
bao gébm nhu sau:

UE xéc dinh gi4 tri trung gian x theo cong thirc x=(n—1)*Window
Length, trong d6 n 1a n trong SI-n, SI twong Umg voi khéi thong tin hé thdng tha
hai, n 14 s6 tht tu ctia khéi thong tin hé thdng thtr hai, n 16n hon hogc bang 1, va

Do dai Cira s6 (Window Length) 13 boi s6 nguyén ctia chu ky gti chum séng.

UE xéac dinh vi trf khung con ctia SI-n theo cong thirc a=(x+u)mod10,
trong d6 gia tri cla x+u la trong khoang ((n—1)*Window Length, n*Window
Length).

UE xé4c dinh vi tri khung v6 tuyén ctia SI-n theo cong thirc SFN mod
T1=Floor ((x+u)/10).

Ngoai ra,

u—x—beam_periodic*m=(beam_periodic/beam_num)*(beam_id-1).

T1 13 chu ky si-Periodicity xn-1w cua SI tuong Ung, w chi bao
si-WindowLength, va n 1a vi tri khung con s6 thtr tu duoc 1ap lich cho SI trong
schedulingInfoList: x mod 10 b&t dau trr diém bit dau cua SI-window va
SI-RNTI duoc st dung dé thu lién tuc DL-SCH cho t6i khi Si-window két thuc.
Cé4c khung con sau day khong bao gbdm: khung con 5 trong khung vo tuyén,
trong d6 SFN mod 20; khung con MBSFN bét ky; hodc khung con dudng 1én
bat ky trong TDD.

Vin trong cach thirc thuc hién c6 thé thyc hién khac, UE xéc dinh gia

tri trung gian x theo cbéng thirc x=(n—1)*D¢ dai Cua s6, trong d6 n 13 n trong
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SI-n, va n 1én hon hoc béang 1.

Sau khi xac dinh x, UE can xéc dinh cac vi tri cia khung vo6 tuyén va

khung con ma tir SI-n bat dau. Thuat toan cu thé nhu sau:
vi tri khung con: a=x mod 10; va
vi trf khung vo tuyén, cu thé 13, sé khung: SFN mod T2=Floor (x/10)

T2 1a bdi sb chung nho nhét cta chu ky ctra s6 truyén va chu ky g

chum séng.

Do dai cira s6 (Window Length) 13 gia tri tuyét d6i. Khoang gia tri 1a
[1, 2, 5,10, 15, 20, 40], va bd phan 1a khung con va dugc chi ra trong SIB1.

T1 1a chu ky si-Periodicity xn-1w cua SI twong Ung, w chi bdo
si-WindowLength, va n 1a vi tri khung con s6 tht tu duoc 14p lich cho SI trong
schedulingInfoList: x mod 10 bt ddu tr diém bt dau cta SI-window va
SI-RNTI dugc st dung dé thu mét céch lién tuc DL-SCH cho t6i khi Si-window
két thuc. Cac khung con sau day khong bao gbém: khung con 5 trong khung vo
tuyén, trong 6 SFN mod 20; khung con MBSFN bat ky; hoic khung con dudng
1én bat ky trong TDD.

Trong phuong 4n nay cua sang ché, khi UE ddng thoi thu nhidu chum
song, UE doc thong tin hé thdng cua chum séng N trong chu ky chum séng thtr
N dua trén thong tin tai nguyén dugc st dung bdi chum séng N, trong d6 N 1a 56
tht tu cua nhiéu chum song dugc thu déng thoi bsi UE. Cu thé, UE doc thong
tin hé théng ctia chum séng 1 trong chu ky chum séng thir nhét dua trén théng
tin tai nguyén dugc st dung bdi chum song 1; UE doc thong tin hé thdng cua
chum séng 2 trong chu ky chum séng thir hai dya trén thong tin tai nguyén dugc
st dung boi chum song 2..., va UE doc thong tin hé théng cua chum séng N
trong chu ky chum séng tht N dua trén thong tin tai nguyén duoc sit dung boi

chum song N.

Trong céch thirc ¢6 thé duoc thyc hién khac, khi UE thu nhiéu chim
séng, UE lua chon, trong chu ky gui cu thé cua thong tin hé théng, chim séng
ma bao gdm tap con hodc tit ca cac tai nguyén gii clra s6 truyén cta khéi thong
tin hé théng thi ba trén tai nguyén mién thoi gian kha dung dé thu khéi thong tin
hé théng th ba. Vi du, chu ky truyén ctia khéi thong tin hé théng thir ba 1a 160

ms, d6 dai cira sd truyén 1a 5 ms, va khdi thong tin hé théng thi ba bat dau duge
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gui trong khung con 1 cua khung vo tuyén thi nhat trong mdi chu ky; thoi gian
hoat ddng cta chum song 1 1a trong khung con 1 cta khung v tuyén thtr nhét
trong mdi chu ky; thoi gian hoat dong cta chum séng 2 1a trong khung con 2 clia
khung v tuyén thir nhit trong mdi chu ky; thoi gian hoat dong cta chum séng 3
la trong khung con 3 cda khung vo tuyén tht nhét trong mdi chu ky; thoi gian
hoat dong cua chum séng 4 1a trong khung con 4 cua khung vo tuyén tht nhit
trong mdi chu ky; thoi gian hoat dong cta chum séng 5 1a trong khung con 5 ctia
khung v6 tuyén thir nhit trong mdi chu ky. Trong trudong hop nay, UE thu khéi
thong tin hé thdng thir ba trén chum séng 1 trong khung con 1 ciia khung v
tuyén thir nhét trong mdi chu ky, thu khéi thong tin hé théng thir ba trén chum
séng 2 trong khung con 2 cta khung vo tuyén thir nhét trong mdi chu ky, thu
khéi thong tin hé théng thi ba trén chum séng 3 trong khung con 3 cta khung
vd tuyén thtr nhat trong mdi chu k¥, thu khdi thong tin hé thong thir ba trén
chum song 4 trong khung con 4 ctua khung vo tuyén thir nhét trong mdi chu ky,
va thu khdi thong tin hé thdng thtr ba trén chum séng 5 trong khung con 5 cta

khung v tuyén thir nht cia mdi chu ky.

Giai phap trong phuong an nay cua sang ché ¢6 thé con bao gdm budc
S$104: UE thu ban tin chi bao cap nhap thong tin hé thong.

Sau khi thu ban tin chi bdo cap nhap thong tin hé théng, UE c6 thé thu
nhén lai tit ca hodic mot phén thong tin tai nguyén dya trén ban tin chi bdo cap

nhap thong tin hé thong.

Trong budc thu ban tin chi bdo cép nhap hé thdng boi UE, diém mau
chét 14 dé xé4c dinh thoi diém thu dé thu ban tin chi bdo cap nhap thong tin hé
thong. Khi x4c dinh thoi didm thu dé thu ban tin chi bdo cip nhap thong tin hé
thdng, UE can xem xét thoi diém giri chum séng, dé dam bao ring thoi diém thu
dé thu ban tin chi béo cép nhip thong tin hé théng duoc cin véi thoi diém gui
chum song.

Cach thirc ma trong d6 UE dam béo rang thoi diém thu ctia ban tin chi
bao cap nhép thong tin hé théng duoc cin véi thoi diém gii chum séng bao gdm
nhung khong bi gidi han boi cac cach thirc sau day.

Cach thirc 1: Sau khi UE x4c dinh vi tri thoi diém giri ctia ban tin chi
bdo cip nhdp thong tin hé thng, UE doc ban tin chi bdo cdp nhép thong tin hé

théng trén chim séng ma c6 tai nguyén kha dung tai vi tri thoi diém tuong tng.

-28-



39069

Vi du, ban tin tim goi dugc st dung lam vi du. UE ¢6 thé thu ban tin
tim goi chi trong khung con dugc chi dinh (PO) ctia khung vo tuyén dugc chi
dinh (PF), nhung thong tin v& thoi diém chim séng can phai dugc bo sung vao
viéc tinh toan cua PF va PO.

Dua trén co ché tim goi LTE, UE c¢6 thé thu ban tin tim goi chi trong
khung con ¢b dinh (PO) ctia khung v tuyén duoc chi dinh (PF). Vi du, déi véi
hé théng TDD, UE thu ban tin tim goi trong khung con trong cac khung con 0, 1,
5, va 6 cta khung vo tuyén trong chu ky tim goi, va sau d6 thu nhén noi dung
cua ban tin tim goi, UE cép nhap ban tin hé théng hodc khéi du dich vu. Cu thé,
phuong phép tinh toan cia PF va PO nhu sau:

Cong thire tinh toan PF: SFN mod T=(T div N)*(UE_ID mod N) (1);
va

i s chi s& duoc st dung dé chi bdo vi tri PO: i_s=Floor (UE_ID/N)
mod Ns (2)

Céc vi tri tuong tmg cua PO vai_s la nhu sau:

FDD: nhu dugc thé hién trong Bang 6 (khi Ns=l,
i_s=Floor(UE_ID/N) mod Ns, trong d6i_s bang 0):

Bang 6 Bang thé hién quan hé twong quan gitta PO vai_s
Ns POkhii s=0 |POKkhii s=1 |POkhii s=2 |POkhii s=3
1 9 N/A N/A N/A
2 4 9 N/A N/A
4 0 4 5 9

TDD: nhu dugc thé hién trong Bang 7 (tht ca céac c4u hinh UL/DL):

Bang 7 Bang thé hién quan hé tuong quan gitta PO va i_s
Ns POkhii s=0 |POKkhii s=1 |POkhii s=2 |POkhii s=3
1 0 N/A N/A N/A
2 0 5 N/A N/A
4 0 1 5 6

Ns=max (1, nB/T), nB=4T, 2T, T, T/2, T/4, T/8, T/16, T/32, N: min (T,
nB), T 1a chu ky DRX cta UE, va UE_ID la ky hiéu nhan dang ché do IMSI
1024 ciia UE. nB va T c6 th8 dugc gui toi UE bang cach st dung bang tin quang
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ba.

Sau khi UE xéac dinh vi trf thoi diém gri ctia ban tin tim goi theo céc
cong thirc néu trén (1) va (2), UE chon dé doc ban tin tim goi trén chum séng ma
¢6 tai nguyén kha dung tai thoi diém tuong tmg.

Céch thuc 2: Khi thoi diém goi clia ban tin chi bao cép nhap thong tin
hé théng duoc cdu hinh dya trén chu ky gl chum séng va khung con giri chum
séng, UE doc ban tin chi bdo cap nhép thong tin hé théng tai vi tri thoi diém

tuong ing cua chum séng dugc lya chon.

Sau khi x4c dinh vi trf thoi diém giri ctia ban tin im goi theo céc cong
thirc néu trén (1) va (2), UE doc ban tin tim goi trén tai nguyén giao nhau cua
thoi diém gl cta ban tin tim goi va thdi diém duoc str dung béi chum séng.

Céch thtrc 3: Sau khi xé4c dinh vi trf thoi diém gui cta ban tin chi bao
cap nhép thong tin hé théng, UE doc ban tin chi béo cip nhép thong tin hé théng
trén tai nguyén giao nhau cua thoi diém giri ban tin chi bao cdp nhdp va thoi
diém gui chum séng.

Ban tin tim goi van duogc str dung lam vi dy. Vi tri thoi diém gui cua
ban tin tim goi dugc ciu hinh dya trén chu ky giri chum séng va khung con gii
chum séng, va UE doc ban tin tim goi tai thoi diém tuwong tmg cla chum séng

duoc lua chon.

Céch thic 4: Chu ky thu ban tin chi bao cép nhdp thong tin hé théng
boi UE 1a bdi sb chung nhod nhét cta chu ky gl clia ban tin chi bdo cap nhép
thong tin hé thdng va chu ky gl chum séng, va vi trf khung con dé thu ban tin
chi bao cap nhap thong tin h¢ théng boi UE duogc ciu hinh dya trén vi tri khung

con gui chum song.

Ban tin im goi van duge st dung 1am vi dy. Chu ky thu ban tin tim goi
bdi UE 14 boi sé chung nhé nhét ctia chu ky tim goi duoc tinh toan bang cach st
dung céc cdng thirc néu trén (1) va cong thirc (2) va chu ky giri chum song, va
khung con tim goi dugc c4u hinh dua trén khung con glri chiim séng.

Vi duy, dbi voi hé théng TDD, UE thu ban tin tim goi trong khung con
trong cac khung con 0, 1, 5, va 6 trong khung vo tuyén trong chu ky tim goi, va
sau d6 thu nhan ndi dung cda ban tin tim goi, UE cap nhép ban tin hé théng. Cu

thé, phuong phép tinh toan ctia PF va PO nhu sau:
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Cong thtrc tinh toan PF: SFN mod T=(T div N)*(UE_ID mod N) (1)

i s chi s6 duoc st dung dé chi bao vi tri PO: i_s=Floor (UE_ID/N)
mod Ns (2)

T1 bang bdi s6 chung nhod nhét (T, beam_periodic).
Céc vi tri twong Umg ciia PO vai_s dugc thé hién trong Béang 8:

Bang 8 Bang thé hién quan hé tuong quan gitta PO va i_s

Ns POkhii s=0 |POkhii s=1 |POkhii s=2 |POkhii s=3
1 X N/A N/A N/A

2 X y N/A N/A

4 X y m n

Ns=max (1, nB/T), nB=4T, 2T, T, T/2, T/4, T/8, T/16, T/32, N: min (T,
nB), T 1a chu ky DRX cua UE, va UE_ID la ky hidu nhén dang ché do IMSI
1024 ctia UE. nB va T ¢6 thé duogc gtri t6i UR béng cach st dung bang tin quang
ba. X, y, m, va n la cac s6 bt ky tr 0 dén 9, va duogc chon trong thoi diém

truyén chum song.

Trén day mo ta gidi phap duogc dé xuét trong cac phuong 4n cla sang
ché chu yéu tlr gbc do tuong téc gitra cac phan tir mang. C6 thé duoc hiéu rang,
dé dat duoc céc chue nang néu trén, mdi phén t mang, nhu UE, tram géc, hodc
thyc thé mang 15i bao gdm cAu trac phan cing tuong Umg va/hodc mddun phan
mém dé thuc hién mdi chtic ning. Ngudi c6 hiéu biét trung binh trong linh vuc
ky thuat s& dé dang nhan ra rang, trong su két hop cta cac vi du duge md ta
trong cac phuong 4n duge bdc 19 trong ban mo ta ndy, cdc b phén va céc bude
thuat todn c6 thé dugc thuc hién béi phén cing hodc két hop cua phﬁn cung va
phin mdm mdy tinh. Viéc chirc nang c6 duge thyc hién béi phan cing hay la
phan cimg dugc didu khién boi phin mém may tinh phy thudc vao céc tmg dung
va cac didu kién thiét ké cu thé cta céc giai phap k¥ thuat. Chuyén gia trong linh
vuc k¥ thuat cd thé str dung cac phuong phép khéac nhau dé thuc hién cac chirc
nang dugc mé ta ddi véi mdi tmg dung cu thé, nhung s& khong dugc xem rang

cach thirc thuc hién nay vuot qua pham vi cua sang ché.

FIG.6 1a luu db ctia phuong phép gii thong tin hé théng theo phuong

4n cla sang ché, va phuong phap bao gom:

$201: Thiét bi mang cip phét tai nguyén t&i chum song.
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$202: Thiét bi mang cung cip, cho thiét bi dau cudi, théng tin tai

nguyén cua tai nguyén duoc cap phat t6i chum séng.

Mot cach tiy chon, thong tin tai nguyén bao gdm mét hodc nhiéu trong
s6 thong tin sau ddy: thong tin mién tin s, thong tin mién thoi gian, thong tin

mién mi hoda, va thong tin mién khong gian.

MOt cach tuy chon, thong tin mién tAn s6 bao gdbm mét hodc nhiéu sau
day: thong tin tan s, théng tin séng mang, thdng tin khéi tai nguyén v6 tuyén,

va thong tin sdbng mang con.

Mot cach tuy chon, thong tin mién thoi gian 13 thong tin thoi gian tuyét

dbi, hodc thong tin mién thoi gian bao gdm chu ky va dich vi.

MOot céch tuy chon, thong tin mién thoi gian c¢6 muc do chi tiét gém

khung v6 tuyén, khung con, ky tu thoi gian, va/hodc TTL.

Mot cach tily chon, thiét bi mang dé xuét thong tin xac dinh chiim séng
cho thiét bi dau cudi, sao cho thiét bi ddu cudi xac dinh thong tin tai nguyén dua
trén thong tin xac dinh chum séng, trong d6 théng tin xac dinh chum song bao
gdm mdt hogc nhiéu trong s6 théng tin sau day: thong tin vé tdng s6 cac chum
song cua tram gbc, thong tin vé c4c chum séng song song ma xuét hién dong

thoi, va tin hidu thu dugc dé nhan dang chum séng.

Mot cach tuy chon, tin hi€u dugc st dung dé nhan dang chum séng
bao gébm mot hodc nhiéu trong s6 théng tin sau day: tin hiéu tham chiéu chum

song, tin hiéu kham phéa chum séng, va ky hiéu nhan dang chum song.

Mot cach tuy chon, viée thiét bi mang cung cap, cho thiét bi dau cubi,
thong tin tai nguyén cua tai nguyén dugc cAp phét t6i chum séng bao gdm: bd
sung, boi thiét bi mang, thong tin chum séng toi chudi ddng bd, sao cho thiét bi
dau cubi xac dinh thong tin tai nguyén dya trén thong tin chum song trong chudi
déng b0; hodc cung cép, boi thiét bi mang, mit na cda tin hi€u khdm pha chum
séng hodc bao hiéu cho thiét bi diu cudi, sao cho thiét bi dau cudi x4c dinh

thong tin tai nguyén bang cach vugt qua cdc mat na.

MOt cach tuy chon, thong tin tai nguyén bao gdm thong tin tai nguyén

giti chum song va/hodc thong tin tai nguyén guri cua thdng tin hé théng.

Mot céch tly chon, thong tin tai nguyén gui cua thong tin hé thng bao
¢dm thong tin tai nguyén g cia it nhat mot khdi thong tin hé théng thir nhét va
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thong tin tai nguyén gl clia it nhit mot khdi thng tin hé théng thir hai.

Mot céach tiy chon, phuong phép con bao gdm: théng bao, boi thiét bi
mang, t6i thiét bi dau cudi vé cach thire thu ciia théng tin hé thong, sao cho thiét
bi dau cubi thu, dua trén thong bao cia thiét bi mang, thong tin hé théng trén tap
con hodc toan bd tip hop céc tai nguyén dugc chi bdo boi thdng tin tai nguyén
gui chum song.

Mot céch tlty chon, budc thong béo, boi thit bi mang, i thiét bi dau
cudi ctia cach thic thu cta thong tin hé théng: lua chon, trong chu ky gui cu thé
ctia thong tin hé thdng, tai nguyén kha dung thir nhét trén tai nguyén mién thoi
gian ctia chim séng dé thu khéi théng tin hé théng thi nhat va/hodc khdi thong
tin hé thdng thtr hai; hodc lya chon, trong chu ky gui cu thé cta thong tin hé
théng, tai nguyén kha dung gln nhét véi tai nguyén gl dinh trude cta thong tin
hé thdng trén tai nguyén mién thoi gian ctia chim séng dé thu khdi thong tin hé
théng thir nht va/hoiic khdi thong tin hé théng thir hai; hodc thu khdi théng tin
hé théng tht nhat va/hodc khéi thong tin hé théng thtr hai dya trén chu ky va
dich vi ma dugc thong bao bdi thiét bi mang; ho#c chu ky thu cta théng tin hé
théng 13 boi s6 chung nhé nhét clia chu ky gi cta thong tin hé théng va chu ky

cua tai nguyén duoc st dung bdi chum song.

Mot cach tlly chon, buéc thong bao, boi thiét bi mang, t6i thiét bi dau
cudi v& cach thirc thu cta thong tin hé théng bao gbm: khi cac chu ky glri va céc
khung con giri/chu ky giti va khung con gii ciia khéi thong tin hé théng thir nhat
va/hodc khéi thong tin hé théng thr hai 14 ¢d dinh, lya chon chum séng ma c6
tai nguyén kha dung tai thoi diém tuong ung, va doc khéi thong tin hé théng thu
nhét va/hodc khéi thong tin hé thdng thir hai trén chum séng; hodc khi céc chu
ky guri va cac khung con giri/chu ky giri va khung con gui cua khéi thong tin hé
théng thtr nhat va/hodc khdi thong tin hé théng tht hai duge ciu hinh dya trén
chu ky giri chum séng va khung con gri chum song, lua chon chum séng, va doc
khdi thong tin hé théng thir nht va/hodc khéi thong tin hé théng thi hai tai thoi
diém c¢b dinh cua chum séng duoc lya chon.

Mot céch tiry chon, budc thong béo, boi thiét bi mang, téi thiét bi dau
cubi vé cach thire thu cia thong tin hé théng bao gdm: khi thiét bi dau cudi dong
thoi thu nhiéu chum séng, doc thong tin hé théng cta chum séng N trong chu ky

chum séng thit N dua trén thong tin tai nguyén duoc sir dung boi chum séng N,
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trong d6 N 14 s6 thtr tw ctia nhiéu chim séng dong thoi duge thu bai thiét bi dau
cudi; hodc khi thiét bi ddu cudi thu ddng thoi nhiéu chim séng, doc thong tin hé
théng cta chim séng N trong mdi chu ky chum song duwa trén thong tin tai
nguyén duoc s dung boi chum song N, trong d6 N la sd thtr tu ctia nhidu chim
séng thu duge ddng thoi boi thiét bi dau cudi.

Mot céch tuy chon, phuong phap con bao gdm: giri ban tin chi bao cap
nhap théng tin hé théng t6i thiét bi du cubi.

FIG.7 14 so db gian lugc cta cdu trac thiét ké c6 thé thuc hién dugc
ctia UE lién quan dén cac phuong 4n néu trén. UE bao gbém bo truyén 301, bo
thu 302, bd didu khidn/bd xir Iy 303, bd nhé 304, va bd xtt ly modem 305.

B6 truyén 301 thuc hién viée didu chinh (nhw chuyén déi twong tu, loc,
khuéch dai, va chuyén dbi 1én) trén mau dau ra va tao ra tin hiéu duong 1én. Tin
hiéu duong Ién duogc truyén t6i tram gbc trong phuong 4n néu trén boi anten.
Trong duong xubng, anten thu tin hiéu dudng xubng duoc truyén boi tram gbe
trong phuong 4n néu trén. B thu 302 thuc hién viée diéu chinh (nhu 13 loc,
khuéch dai, chuyén d6i xuéng, va sb héa) trén tin hién thu dugc tlr anten va cung
cAp mAu ddu vao. Trong by x& ly modem 305, bd ma hoa 306 thu dit liéu dich
vu va ban tin tin hiéu ma can duoc gii trong duong 1én, va thuc hién viéc xur ly
(nhu dinh dang, ma hoa, va ghép xen) trén dit liéu dich vu va ban tin tin hiéu. B
didu bién 307 con thue hién viée xtt 1y (nhu 4nh xa ky hiéu va diéu bién) trén dix
liéu dich vu va ban tin tin hiéu ma dugc ma hda va cung cép mau dau vao. Bo
giai didu bién 309 thuc hién viée x Iy (nhu giai diéu bién) trén m3u dau vio va
cung cép uéc tinh ky tu. Bo gial ma 308 thuc hién viée xur ly (nhu giai ghép xen
va giai ma) trén ude tinh ky tu va cung cép dit liéu dugc giai mé va ban tin tin
hiéu d& giri dén UE. Bd mé hoa 306, bo diéu bién 307, bd giai diu bién 309, va
b6 giai ma 308 co thé duoc thuc hién boi bd xr Iy modem tich hop 305. Cac bo
phan thue hién viée xtt Iy dua trén k thuét truy nhap vo tuyén (nhu k thuét
truy nhép trong LTE hodc h¢ théng cai tién khac) duge s dung bdi mang truy
nhép vo tuyén.

B6 didu khién/bd xtr Iy 303 didu khién va va quéan 1y hoat dong ctia UE,
va ¢6 cAu tric dé thuc hién viéc xir ly duge thuc hién béi UE trong phuong an
néu trén, vi du, c6 cdu tric dé didu khién UE nhim xac dinh thong tin tai nguyén

va/hodic ¢6 cau tric dé diéu khién bude xir ly khac clia k§ thuét duge mo ta trong
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sang ché nay. Nhu vi dy, bd didu khién/bd xir ly 303 ¢6 ciu triic dé hd tro UE
trong viéc thuc hién bude xir 1y 101 trong FIG.3 va cac bude xur Iy 101 va 103
trong FIG.S.

FIG.8 13 so dd cAu tric gian lugc cua thiét bi mang lién quan dén cac
phuong an néu trén. Nhu duoc thé hién trén FIG.8, thiét bi mang bao gém bo
truyén/bd thu 401, bd diu khién/bd xir Iy 402, bo nhé 403, va bo truyén thong
404. Bo truyén/b(f) thu 401 c6 chu trac dé& hd tro thiét bi mang trong viéc
thu/truyén théng tin tir/t6i UE trong phuong 4n néu trén, va hd tro UE trong viée
thuc hién truyén thong vé tuyén véi UE khac. Bo diéu khién/bd xir 1y 402 thyc
hién céic chirc ning khac nhau dugc st dung dé truyén thong voi UE. Trong
duong 1én, tin hiéu duong 1én tir UE thu duoc béng anten, dugc giai diéu bién
béi bo thu 401, va con duge xt 1y bdi bo didu khién/bd xtr 1y 402, ¢ khoi phuc
dit liéu dich vu va thong tin bdo hiéu ma dugc gii boi UE. Trong duong xubng,
dit lidu dich vu va ban tin tin hidu duoc xt 1y béi b didu khién/bd xit 1y 402, va
duoc giai diéu bién bdi bod truyén 401 dé tao ra tin hidu dudng xubng, va tin hiéu
dudng 1én duoc truyén béi anten UE. B diéu khién/bd xtr 1y 402 con thuc hién
qua trinh xtr 1y lién quan t6i thiét bj mang trong FIG.6 va/hodc c6 céu triic dé
thuc hién bude xir 1y ctia k§ thuat duoc mo ta trong sang ché nay. B6 nh& 403 c6
cAu tric dé luu trir ma chuong trinh va dit liéu cta thiét bi mang. Bo truyén
thong 404 cé cAu triic d& hd tro thiét bi mang trong viéc truyén thong véi thuc
thé mang khac. Vi du, bd truyén thong 404 co cAu tric dé hd tro thiét bi mang
trong viéc truyén thong véi thuc th8 mang truyén thong khac dugc thé hién trén
FIG.2, nhu MME, SGW, va/hoac PGW trong mang 181 EPC.

C6 thé duoc hidu ring FIG.8 chi thé hién thit ké gian luge cla thiét b
mang. Trong tng dung thuc té, thiét bi mang c6 thé bao gbm sb lugng bét ky
cua cac bo truyén, cac bd thu, cac bd xt ly, cac bd didu khién, cac bo nhd, cac
bd truyén thong, va loai tuong tu, va tAt c& cac thiét bi mang ma co thé thuc hién

sang ché nady nam trong pham vi bao hd cuia sing ché nay.

B didu khidn/bd xir Iy ¢ ciu trac dé thuc hién céc chirc ning cua
thiét bi mang néu trén va UE trong sang ché c6 thé 14 bo xr Iy trung tdm (CPU -
central processing unit), by xu ly da nang, bo xtr ly tin hiéu s6 (DSP - digital
signal processor), mach tich hgp chuyén dung (ASIC - application-specific
integrated circuit), mang cong lap trinh dang truong (FPGA - field
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programmable gate array) hodc thiét bi logic 1ap trudong khac, thiét bi logic béng
ban dan, cdu tao phan ctng, hoic két hop bat ky ctia n6. Bo didu khién/bd xir ly
c6 thé thuc hién hodc thuc thi cac khéi logic vi du, cdc mddun, va cac mach
duge md ta ¢6 vién dan t6i noi dung duge boc 1§ trong sang ché nay. Ngoai ra,
b xir Iy ¢6 thé 1a két hop thuc hién chirc ning tinh toan, vi dy, két hop cua mét
hodc nhiu b vi xir 1y, hodc két hop ctia DSP va bd vi xir 1y.

Phuong phép ho#ic cdc budc thudt toan duge mo ta vién dan t&i ndi
dung duoc bdc 16 trong sang ché nay ¢ thé dugc thuc hién béi phén ctmg, hoac
¢6 thé duoc thuc hién bai bd xtt 1y bing cach thuc thi 1énh phan mém. Lénh
phin mém cé thé duoc tao ra boi mddun phan mém tuong tmg. Modun phan
mém c6 thé duoc bé tri trong bd nhé RAM, bd nhé chdp, bd nhé ROM, bd nhé
EPROM, bd nhd EEPROM, thanh ghi, dia ctng, dia ctng théo roi, CD-ROM,
hoic dang phuong tién luu trlt da biét khac. Vi du, phuong tién luu trir dugc
ghép ndi véi b xir ly, dé bd xir Iy ¢6 thé doc thong tin tir phuong tién luu trir
hodc ghi thong tin vao phuong tién luu trit. RS rang, phuong tién luu trir co thé
13 b6 phan cia bd xu ly. B xur ly va phuong tién luu trlt c6 thé dugc bd tri trong
ASIC. Ngoai ra, the ASIC ¢6 thé duge b6 trf trong thiét bi ngudi dung. RS rang,
bo xir Iy va phuong tién luu trit co thé tdn tai trong thiét bi nguoi dung nhu la

cac cau tao riéng biét.

Ngudi ¢ hiéu biét trung binh trong linh vyc k§ thuat s€ nhan ra rang
trong mot hodc nhiéu vi du néu trén, cac chirc nang dugc mo ta theo sang ché ¢6
thé duoc thuc hién boi phan clng, phan mém, vi chuong trinh, hodc bat ky két
hop nao. Khi sang ché dugc thuc hién bsi phan mém, cac chirc nang néu trén cd
thé dugc luu trit trong phuong tién luu trit co thé doc dugc bing may tinh hoic
duoc truyén nhu 1a mdt hodc nhidu chi ddn hodc mi trong vét ghi doc dugc dugce
boi may tinh. Phuong tién luu trit c6 thé doc dwoc bing may tinh bao gom
phuong tién luu trit may tinh va phuong tién truyén thong, trong d6 phuong tién
truyén bao gbém phuong tién b4t ky ma cho phép chuong trinh méy tinh dugc
truyén tir noi nay téi noi khac. Phuong tién luu trit ¢6 thé 13 phuong tién kha
dung bét ky c6 thé truy nhap dugc d61 v6i may tinh da ning hodc chuyén dung.
Cac muc tiéu, cac giai phdp k¥ thuét, va cac hiéu qua co ich cua sang ché con
duoc md ta chi tiét trong cac phuong 4n cu thé ndu trén. Can hiéu ring cac phan
mo ta néu trén chi la cac phuong an cu thé cua sang ché, nhung khong chi gisi

han & pham vi bao hd cua sang ché. Bét ky sira doi, thay thé hodc cai tién tuong
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duong dugc thyc hién theo nguyén ly cua sang ché s& nim trong pham vi bao ho

cua sang che.
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YEU CAU BAO HQ

1. Phuong phap thu thong tin hé théng, bao gébm cac budc:

thu nhéan, boi thiét bi dau cudi, thong tin xdc dinh chim song, trong dé
thong tin xac dinh chum soéng nay bao gbm tin higu tham chiéu chim séng;

xé4c dinh, béi thiét bi ddu cudi, thong tin tai nguyén dua trén thong tin xac
dinh chum séng, trong d6 thong tin tai nguyén nay chi bdo tai nguyén dung aé
thu thong tin hé thong, va trong d6 x4c dinh thong tin tai nguyén dya trén thong
tin x4c dinh chim séng bao gdm xéc dinh, boi thiét bi dau cudi, thong tin tai
nguyén dya trén twong quan gifta tin hiéu co thé st dung dé nhan dang chum
song va thong tin tai nguyén; va

thu, bai thiét bi ddu cudi, thong tin hé théng trén tai nguyén dugc chi bao
bai thong tin tai nguyén, trong do thiét bi dAu cudi nay st dung mot chum song
d8 thu thong tin hé théng trén tai nguyén.
2. Phuong phép theo didm 1, trong d6 budc thu nhan, boi thiét bi dau cudi,
thong tin x4ac dinh chum séng bao gom:

thu nhan, boi thiét bi dau cudi, thong tin x4c dinh chum séng tir thiét bj
mang.
3. Phuong phép theo diém 1, trong d6 thong tin x4c dinh chum soéng con bao
gom:

tin hiéu nhan dang chum soéng tuong Gng véi chum séng.
4. Phuong phép theo didm 1, trong d6 budc xéac dinh, boi thiét bi dau cudi, thong
tin tai nguyén bao gbm:

quét chum séng boi thiét bi dau cubi; va

téch khéi thong tin chinh (MIB - master information block), béi thiét bi dau
cudi, tir chim séng, trong d6 thong tin thoi gian duge mang trong MIB.
5. Phuong phap theo diém 1, trong d6 thong tin hé théng bao gbm it nhét mot
trong s6 khdi thong tin hé théng (SIB - thong tin hé théng block), hodc khéi
thong tin chinh (MIB).
6. Phuong phap theo diém 1, trong d6 thong tin tai nguyén bao gbm it nhat mot

trong s6 thong tin mién tan so, thong tin mién thoi gian, thong tin mién ma, hodc
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thong tin mién khong gian.

7. Phuong phap theo diém 6, trong d6, thong tin tai nguyén bao gdm thong tin

mién thoi gian, va trong d6 it nhat mot trong sd:
thong tin mién thoi gian 13 thong tin thoi gian tuysét dbi;
thong tin mién thoi gian bao gdm chu ky va dich vi;

thong tin mién thoi gian bao gém chu ky, dich vi, va khoang thoi gian;

hoac

thong tin mién thoi gian ¢6 mtc do chi tiét ctia it nhat mot trong s6 khung
vo tuyén, khung con, ky tu thoi gian, hodc khoang thoi gian truyén (TTI -

transmission time interval).
8. Phuong phap gui thong hé théng, bao gdbm cac budc:

cap phat, boi thiét bi mang, tai nguyén t6i chum séng, trong d6 tai nguyén

nay dugc st dung dé gri thong tin hé théng;

otti, boi thiét bi mang t6i thiét bi dau cudi, thong tin xéc dinh chim song,
trong do thong tin xac dinh chum séng nay bao gbm tin hiéu tham chiéu chim
song, trong dé thong tin xac dinh chim séng dugc su dung dé x4c dinh thong tin
tai nguyén, trong d6 thong tin tai nguyén chi bdo tai nguyén, va trong do xac
dinh thong tin tai nguyén bao gbm xac dinh thong tin tai nguyén dua trén twong
quan gitra tin hiéu co thé sir dung dé nhan dang chum séng va thong tin tai

nguyén; va

giri, bdi thiét bi mang, thong tin hé thong t6i thiét bi dau cudi trén tai

nguyén dugc chi bao bdi thong tin tai nguyén.

9. Phuong phap theo diém 8, trong d6 thdng tin x4c dinh chim séng con bao

gom tin hiéu nhan dang chum séng tuong tmg v6i chum song.

10. Phuong phap theo diém 8, trong d6 théng tin hé thong bao gom it nhét mot
trong s6 khéi thong tin hé théng (SIB), hodc khdi thong tin chinh (MIB).

11. Phuong phap theo diém 8, trong d6 thong tin tai nguyén bao gdm it nhat mét
trong sb thong tin mién tin s, thong tin mién thoi gian, thong tin mién mé, hodc

thong tin mién khéng gian.

12. Phuong phép theo diém 11, trong d6, thong tin tai nguyén bao gbm thong tin
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mién thoi gian, va trong d6 it nh4t mot trong sd:
thong tin mién thoi gian 14 thong tin thoi gian tuyét dbi;
thong tin mién thoi gian bao gdm chu ky va dich vi;
thong tin mién thoi gian bao gém chu ky, dich vi, va khoang thoi gian;
hodc
thong tin mién thoi gian ¢6 mtc do chi tiét cua it nhat mot trong s6 khung
v tuyén, khung con, ky tu thoi gian, hodc khoang thoi gian truyén (TTT).
13. Thiét bi dAu cudi, bao gdm:
bo thu;
bd xu ly; va
phuong tién luu triy bét bién c6 thé doc duoc bing may tinh luu trlt chuong
trinh s& duoc thuc thi bai b xtt 1y, chuong trinh nay bao gdm céc 1énh dé:
thu nhén thong tin xac dinh chim séng, trong d6 thdng tin xac dinh
chim séng ndy bao gom tin hiéu tham chiéu chum séng;
xac dinh thong tin tai nguyén dua trén thong tin xac dinh chum song,
trong d6 thong tin tai nguyén nay chi bdo tai nguyén dung dé thu thong tin hé
thdng, va trong d6 xac dinh thong tin tai nguyén dua trén thong tin xéc dinh
chim séng bao gdm xac dinh thong tin tai nguyén dya trén twong quan giita tin
hidu c6 thé str dung dé nhan dang chum séng va thong tin tai nguyén; va
thu, bang cach str dung bo thu, thong tin hé théng trén tai nguyén duoc
chi bao boi thong tin tai nguyén, trong do6 thiét bi ddu cudi st dung mdt chum
séng dé thu thong tin hé thong trén tai nguyén.
14. Thiét bi dau cubi theo diém 13, trong d6 cac lénh dé thu nhan thong tin xac
dinh chim séng bao gém cac 1énh dé thu nhan thong tin x4c dinh chum song tr
thiét bi mang bang cach sir dung bd thu.
15. Thiét bi dAu cudi theo diém 13, trong d6 thong tin x4c dinh chiim song con
bao gom:
tin hiéu nhan dang chim séng tuwong ung voéi chum song.

16. Thiét bi ddu cudi theo diém 13, trong d6 cac 1énh dé x4c dinh thong tin tai
nguyén bao gdm céc 1énh dé quét chum séng va tach khéi thong tin chinh (MIB)
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ttr chum sdng, trong d6 thong tin thoi gian duge mang trong MIB.
17. Thiét bi mang, bao gém:

bo truyeén;

bo xt ly; va

phuong tién luu trir bat bién c6 thé doc duoc bang may tinh luu trit chuong

trinh s& duoc thuc thi béi bd xit 1y, chuong trinh ndy bao gdm cac 1énh dé:

cAp phat tai nguyén t6i chim séng, trong d6 tai nguyén dugc sir dung aé

gui thong tin hé théng;

giri, toi thiét bi dau cudi, thong tin x4c dinh chum séng, trong d6 thong
tin x4c dinh chim séng ndy bao gom tin hiéu tham chiéu chum séng, trong d6
thong tin x4c dinh chum séng dugc st dung dé x4c dinh thong tin tai nguyén,
trong d6 thong tin tai nguyén chi bao tai nguyén, va trong d6 xac dinh théng
tin tai nguyén bao gdm xac dinh thong tin tai nguyén dya trén twong quan gitra
tin hiéu c6 thé st dung dé nhan dang chum séng va thong tin tai nguyén; va
khién bd truyén giri thong tin hé théng toi thiét bi diu cudi trén tai nguyén
dugc chi bao bai thong tin tai nguyén.
18. Phuong tién luu trir ¢6 thé doc dugc bing may tinh, bao gom 1énh, trong d6
khi 1énh nay chay trén may tinh, may tinh nay c6 thé thuc thi phuong phap theo
diém bét ky trong s6 cac diém tir 1 dén 7.
19. Phuong tién luu trit c6 thé doc dugc bing may tinh, bao gdm 1énh, trong d6
khi 1énh nay chay trén may tinh, mdy tinh nay co thé dé thuc thi phuong phap

theo diém bét ky trong sb cac diém tir 8 dén 12.
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