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(21) 1-2020-03523

(57) Sang ché @& xuat phuong phap truyén thong diép tim goi, thiét bi nhan
thong diép tim goi, thiét bi truyén thong diép tim goi va vat ghi luu trir doc dugc
bang mdy tinh 1au dai. Phuong phap niy bao gdm cac budc: xac dinh, boi thiét
bi dau cudi, tai nguyén tim goi dich, trong d6 tai nguyén tim goi dich nay bao
gdm it nhat mot trong sb cac kiéu thong tin sau: thong tin vi tri ciia co hoi im
goi dich, thong tin vi tri cua khung tim goi dich va thong tin vi tri ca ctra sd
giam sat dich; va nhan, boi thiét bi dau cudi, thong diép tim goi dich trén tai
nguyén tim goi dich, trong d6 thong di¢p tim goi dich nay 1a thong di¢p tim goi
duoc gui boi thiét bi mang dén thiét bi dau cudi. Thiét bi dau cudi va thiét bi
mang c6 thé duoc st dung trong hé thong truyén thong ap dung céng nghé diéu
hudéng chum tia, sao cho thiét bi dau cudi c6 thé nhan thong di€p tim goi dugc

giri boi thiét bi mang dén thiét bi dau cudi.

201
Thiét bi dau cudi xac dinh tai nguyén tim goi dich aY

202

Thiét bi dau cudi nhén théng diép tim goi dich trén tai |~

nguyén tim goi dich

FIG. 2
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Linh vuc k¥ thuat dwoc dé cap

Sang ché dé cap dén linh vuc truyén thong, va cu thé hon 13, phuong phap
truyén théng diép tim goi, thiét bi nhan thong diép tim goi, thiét bi truyén thong

diép tim goi va vat ghi Iuu trit doc duge bing may tinh lau dai.
Tinh trang k§ thuat ciia sang ché

Thibt bi mang c6 thé gii bude tim goi dén thiét bi dau cudi ma & ché do
khong hoat dong hodc ché do két ndi. Muc dich ctia budc tim goi c6 thé bao gém
cc budc: g thong tin tim goi dén thiét bi dAu cudi ma & ché do khong hoat dong,
thong béo cho thiét bi ddu cudi ma & ché do khong hoat dong hodc ché d6 két ndi
ndy ring thong tin hé théng thay déi, 1énh cho thiét bi dau cudi nhan thong tin hé
théng canh bdo dong dét va song than (Earthquake and Tsunami Warning System,
ETWS) hoic thong tin dich vu bao dong di dong thuong mai (Commercial Mobile
Alert Service, CMAS) hodc thong tin twong tu. Pé d& mo ta, theo cac phuong an
clia sang ché, tat ca thong tin dugc gii theo cach tim goi duge goi chung la thong

tin tim goi, va théng diép mang thong tin tim goi dugc goi la thong diép tim goi.

Trong hé théng tién hoa dai han (Long Term Evolution, LTE), mot khung c6
thé bao gdm tbi da bdn co hoi tim goi, mdi co hdi tim goi nay 1a khung con, va mdi
co hoi tim goi dugc st dung dé guri thong diép tim goi. Cac vi trf clia bdn co hoi tim

goi 1an luot 1a khung con 0, khung con 4, khung con 5 va khung con 0.

Trong hé théng truyén thong khong day trong twong lai, cong ngh¢ didu
hudng chum tia dugc st dung dé gii han niang lugng cia tin hiéu dugc truyén theo
huéng cham tia dé cai thién hiéu qua ciia viée tiép nhan tin higu. Cong nghé diéu
hudng chum tia c6 thé m& rong pham vi truyén dan cta tin higu vo tuyén mot cach
hiéu qua, va giam bot nhiéu tin hiéu, nho d6 dat dugc hi€u qua truyén thong cao

hon va thu dugc dung lugng mang 16n hon.

Thiét bi mang trong hé théng 4p dung cong nghé didu huéng chim tia c6 thé
tao ra cac chum tia ddng thoi. Do do, thiét bi mang can guri cac thong diép tim goi

nam trong co hdi tim goi, dé céc thiét bi dau cudi nam ¢ cac chum tia khac nhau c6
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thé nhan cac thong diép tim goi twong Gng.

Do d6, vAn d& cin dugc giai quyét cép bach 1a xé4c dinh céc tai nguyén mién
thoi gian trén d6 cac thong diép tim goi dugc truyén trong hé théng ap dung cong

nghé diéu huéng chum tia.
Ban chit ky thuit ciia sang ché

Séang ché dé xuét phuong phap truyén thong diép tim goi, thiét bj dau cudi va
thiét bi mang, sao cho trong hé théng truyén thong &p dung cong nghé diéu huéng
chiim tia, thiét bi dau cudi c6 thé nhan théng diép tim goi duoc gui boi thiét bi

mang dén thi€t bi dau cudi nay.

Theo khia canh thir nhit, mdt phuwong &n cua sang ché d& xuét phuong phap
truyén thong diép tim goi, trong d6 phwong phap nay bao gdm cac budc: xac dinh,
boi thiét bi ddu cudi, tai nguyén tim goi dich, trong d6 tai nguyén tim goi dich nay
bao gdm it nhat mot trong s céc kiéu thong tin sau: thong tin vi tri clia co hoi tim
goi dich, théng tin vi tri ctia khung tim goi dich va thong tin vi tri cia ctra sd giam
sat dich; va nhén, bdi thiét bi dau cudi, thong diép tim goi dich trén tai nguyén tim
goi dich, trong d6 thong diép tim goi dich nay la thong diép tim goi dugc gui béi

thiét bi mang dén thiét bi dau cudi.

Dua vao khia canh thtr nhét, theo mot phuong an thuc hién kha thi thi nhét
ctia khia canh th@t nhit nay, tai nguyén tim goi dich bao gbm thong tin vi tri cua co
hoi tim goi dich, khung tim goi bao gdm N co hdi tim goi, N co hdi tim goi nay nim
trén M tai nguyén mién thoi gian, va co hoi tim goi dich 1a mot trong s6 N co hai
tim goi dich, trong d6 N Ia s6 nguyén duong 16n hon hodc bing 1, va M 14 s6
nguyén duong lén hon hodc bang 1 va nhé hon hodc bang N; va vi tri cta co hoi
tim goi dich trong khung tim goi ¢6 lién quan dén it nhat mot trong sd khoang cach
séng mang con, vi tri mién thoi gian ctia khéi tin hiéu ddng bo hoa thue té dugc giri
boi thiét bi mang, va vi tri mién thoi gian clia khéi tin hiéu ddng bd héa (g vién.

Dua vao phuong an thuc hién kha thi tha nhét ctia khia canh th&r nhét, theo
mot phuong an thuc hién kha thi thi hai cta khia canh thi nhét nay, buéc x4c dinh,
béi thiét bi dau cudi, tai nguyén tim goi dich bao gdm budc: xé4c dinh, boi thiét bi

dau cudi, vi tri cia co hoi tim goi dich trong khung tim goi dya vao gia tri M.

Dua vao phuong an thyc hién kha thi tht hai cua khia canh thir nhat, theo
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mot phuong 4n thyce hién kha thi thit ba cua khia canh thar nhat nay, vi tri mién thoi
gian hodc vi tri bit dau cta co hoi tim goi dich trong khung tim goi 1a it nhat mot
trong s sau: don vi mién thoi gian 0 trong khung tim goi, don vi mién thoi gian
K1/2 trong khung tim goi, don vi mién thoi gian dé nhan khéi tin hiéu dong bd hoa
trong khung tim goi boi thiét bi ddu cubi, don vi mién thoi gian bén canh don vi
mién thoi gian d& nhan khéi tin hiéu dong bd hoa cudi cing trong khung tim goi boi

thiét bi dau cudi, don vi mién thoi gian K»/4 trong khung tim goi, don vi mién thoi

gian 3xK, /4 trong khung tim goi, don vi mién thoi gian 3 trong khung tim goi,
don vi mién thoi gian 5 trong khung tim goi va don vi mién thoi gian 8 trong khung
tim goi, trong dé K1 va K» 1a cac s6 nguyén duong l16n hon 2 va ¢ thé dugc chia

chinh xéc cho 2.

Dua vao phuong 4n thyc hién kha thi thi ba cta khia canh tht nhét, theo mot
phuong an thuc hién kha thi thi tu cia khia canh thir nhét nay, cic gia tri K1 va K

1a cac sb luong don vi mién thoi gian c6 trong mot khung tim goi.

Dua vao phuong an thyc hién kha thi tht nhét cta khia canh thir nhét, theo
mot phudng 4n thuc hién kha thi thit ndm cta khia canh tha nhét nay, phuong phap
nay con bao gém cac budc: nhan, bdi thiét bi dau cudi, thong tin vi tri tim goi dugc
gui boi thiét bi mang, trong d6 thong tin vi tri tim goi nay dugc st dung dé biéu thi
vi tri mién th(‘ii gian ctia co hdi tim goi dich trong khung tim goi; va budc xac dinh,
b thidt bi dAu cubi, tai nguyén tim goi dich bao gdm bude: xéc dinh, bsi thiét bi
dAu cubi, vi tri va thoi lugng bat dAu ctia co hoi tim goi dich trong khung tim goi

dya vao thong tin vi tri tim goi.

Dua vao phuong an thuc hién kha thi ther nam cua khia canh tht nhét, theo
mot phuong an thyc hién kha thi thir sdu ctua khia canh th nhét nay, thong tin vi tri
tim goi bao gbm it nhat mot trong s6 vi tri bat ddu cua tai nguyén mién thoi gian thir
nhét trong sé M tai nguyén mién thoi gian trong khung tim goi va thoi lugng cua M
tai nguyén mién thoi gian; hodc thong tin vi tri tim goi bao gbm it nhat mot trong sb
vi tri bit dAu va thoi lugng cua co hoi tim goi dich trong khung tim goi; hodc thong
tin vi tri tim goi bao gbm Vi tri mién thoi gian ciia mdi trong s M tai nguyén mién
thoi gian trong khung tim goi; hodc thong tin vi tri tim goi bao gbm chi s6 vi trf im
goi, trong d6 chi s6 vi tri tim goi nay dugc str dung d8 bidu thi tai nguyén mién thoi
gian cta mdi trong s6 M tai nguyén mién thoi gian trong khung tim goi hodc vi tri
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mién thoi gian ciia co hdi tim goi dich trong khung tim goi.

Dua vao phuong 4n thuc hién kha thi bét ky trong sb phuong 4n thuc hién
kha thi thr nhét cta khia canh tht nhit dén phuong an thyc hién kha thi thir sdu cua
khia canh thu nhét, theo mot phuong 4n thyc hién kha thi thir bay cua khia canh thi
nhét nay, khi M 1a s6 nguyén duong 16n hon 1, thi M tai nguyén mién thoi gian 1a M
tai nguyén mién thoi gian lién tiép hozc M tai nguyén mién thoi gian khong lién
tiép.

Dua vao khia canh bét ky trong sé khia canh tht nhét hodc cac phuong an
thuc hién kha thi néu trén ctia khia canh thir nhét, theo mot phuong an thuc hién kha
thi th&r tam ctia khia canh th@ nhét nay, tai nguyén tim goi dich bao gbm thong tin vi
tri ctia khung tim goi dich, va thong tin vi tri cta khung tim goi dich bao gdm sb
khung cta khung tim goi dich; va buédc xac dinh, boi thiét bi dau cubi, tai nguyén
fim goi dich bao gdm budc: xéc dinh, béi thiét bi dau cudi, sb khung ctia khung tim

goi dich dya vao d6 dich khung tim goi.

Dua vao phuong 4an thuc hién kha thi thir tdm ctia khia canh thit nhét, theo
mot phwong an thyc hién kha thi tht chin cia khia canh thtr nhét nay, do dich khung
tim goi c6 lién quan dén it nhat mot trong s6: chu ky cta khéi tin hiéu dong bd hoa,
vi tri mién thoi gian cla khéi tin hiéu ddng bd hoa thuc té dugc gui boi thiét bi
mang va vi tri mién thodi gian cia khéi tin hiéu déng bd hoa ing vién.

Dua vao phuong an thyc hién kha thi thr tam cua khia canh th nhét hoiic
phuong an thyc hién kha thi tho chin cua khia canh th nhét, theo mot phuong an
thuc hién kha thi thd muoi cla khia canh thtr nhét nay, budc xac dinh, boi thiét bi
dAu cubi, sb khung cta khung tim goi dich dwa vao do dich khung tim goi bao gdm
budc: xac dinh, bdi thiét bi dau cudi, sb khung cuia khung tim goi dich dya vao chu
trinh tiép nhan khong lién tuc ((discontinuous reception, DRX), sb luong co hdi tim
goi ¢6 trong chu trinh DRX, thong tin nhin dang cua thiét bi dau cudi va do dich
khung tim goi.

Dua vao khia canh bét ky trong s6 khia canh thir nhat hogc cac phuong an
thuc hién kha thi néu trén cia khia canh thit nhat, theo mdt phuong an thuc hién kha
thi tht mudi mot cta khia canh thir nhét ndy, tai nguyén tim goi dich bao gbm thong
tin vi tri cua cura s6 giam sat dich, va thong tin vi tri cla clra s6 giam sat dich nay 1a
vi trf bat ddu cla cta sd giam sat dich, trong d6 mot co hoi tim goi bao gdm Q cira
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s6 giam sat, cira sb giam sat dich 12 mot trong s6 Q cira sd giam sat, va Q 1a sb
nguyén duong 16n hon hodc bing 1; va buéc x4c dinh, béi thiét bi dau cudi, tai
nguyén tim goi dich bao gém bude: x4c dinh, boi thiét bi dau cudi, vi tri bat dau cla
ctra sb giam sét dich dwa vao d dich ctra sb giam sét. |
Dua vao phuong 4n thyc hién kha thi thot mudi mot cua khia canh thir nhét,
theo mot phuwong an thyc hién kha thi thr muoi hai cia khia canh th nhét nay,
trude khi xac dinh, béi thiét bi déu cudi, vi tri bat ddu cia ctra s6 giam sét dich dya

vao dd dich cira s6 gidam sat, phwong phép nay con bao gém bugc: xac dinh, bdi

Q.

thiét bi ddu cudi, rang clra sd giam sat dich nam 6 khung tim goi thu {Qmﬂx—l , trong

d6 Qmax biéu thi sb lugng ctra sO gidm st 1on nhat c6 trong khung tim 201, [ ]
bidu thi phép toan 1am tron 1én, va Qq biéu thi chi s6 ctia clra sO giam sat dich.

Dua vao phuong an thyc hién kha thi tho mudi hai cua khia canh th nhét,
theo mot phuong 4n thuc hién kha thi thir muoi ba cta khia canh tht nhat nay, Qmax
dugc xac dinh dya vao it nh4t mot trong s6 thoi luong cua mdi trong s6 Q cira sb
gidm sat, s6 Iuong khdi tin hiéu déng bd hoa, sb lugng thong diép tim goi va
khoang cach séng mang con; hodc Qmax la gia tri dugc thiét 1ap trudc; hodc Qmax

duogc x4c dinh dua vao chi bao cia thi€t bi mang.

Dua vao phuong an thuc hién kha thi bét ky trong s6 phuong an thuc hién
kha thi th@ mudi cta khia canh tht nhit d&én phwong an thuc hién kha thi thir muoi
ba ctia khia canh th&r nhit, theo mdt phwong an thuc hién kha thi thir mudi bbn cua
khia canh thir nhit nay, c4c tai nguyén mién thoi gian bi chiém boi Q cira sd giam
sat 1a céc tai nguyén mién thoi gian lién tiép hodc tai nguyén mién thoi gian khong
lién tiép.

Theo khia canh thr hai, mdt phuong 4n cua sang ché @& xuit phuwong phap
truyén théng diép tim goi, trong d6 phuong phép nay bao gbm céc budce: xac dinh,
b&i thiét bi mang, tai nguyén tim goi, trong do6 tai nguyén tim goi nay bao gdm it
nhit mot trong s cac kiéu thong tin sau: thong tin vi trf cia N co-hdi tim goi, thong
tin vi tri ctia khung tim goi va thong tin vi trf cua ctra s6 giam sét; va g, boi thiét
bi mang, thong diép tim goi trong tai nguyén tim goi dén thiét bi dau cudi.

Dua vao khia canh thtr hai, theo mot phuong an thyc hién kha thi tha nhat
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cua khia canh thir hai nay, tai nguyén tim goi bao gdm thong tin vi tri ciia N co hoi
tim goi, va N co hoi tim goi ndm trén M tai nguyén mién thoi gian, trong do N 1a sb
nguyén duong 16n hon hodc bang 1, M 1a sb nguyén duong 16n hon hodc bang 1 va
nho hon hodc bang N, va vi trf ctia mdi trong s6 M tai nguyén mién thoi gian trong
khung tim goi ¢6 lién quan dén it nhat mot trong s6 khoang cach séng mang con, vi
trf midn thoi gian cta khdi tin hiéu ddng bo héa thuc té dugce gl béi thiét bi mang,
va vi tri mién thoi gian cla khéi tin hiéu ddng bd hoa Gng vién.

Dua vao phuong an thuc hi¢n kha thi tha nhit caa khia canh tht hai, theo
mot phuong 4n thue hién kha thi thr hai cta khia canh th® hai nay, budc x4c dinh,
boi thiét bi mang, tai nguyén tim goi bao gbdm budc: x4c dinh, béi thiét bi mang, vi
tri ctia mdi trong s& M tai nguyén mién thoi gian trong khung tim goi dya vao gia tri
M.

Dua vao phuong 4n thyc hién kha thi th hai cia khia canh thtr hai, theo mot
phuong 4n thuc hién kha thi thr ba cta khia canh thir hai nay, vi tri mién thoi gian
hodc vi tri bét diu cia mot trong s M tai nguyén mién thoi gian trong khung tim
goi la don vi mién thoi gian 0 trong khung tim goi, don vi mién thoi gian Ki/2 trong
khung tim goi, don vi mién thoi gian dé nhan khéi tin hiéu ddng bd hoa trong khung
fim goi béi thiét bi dau cudi, don vi mién thoi gian bén canh don vi mién thoi gian
d& nhan khdi tin hiéu ddng bd hoa cudi cling trong khung tim goi boi thiét bi dau

cudi, don vi mién thoi gian K»/4 trong khung tim goi, don vi mién thoi gian

3xK, /4 trong khung tim goi, don vi mién thoi gian 3 trong khung tim goi, don vi
mién thoi gian 5 trong khung tim goi hodc don vi mién thoi gian § trong khung tim
goi, trong d6 K1 va K 1a céc s6 nguyén duong 16n hon 2 va ¢6 thé duoc chia chinh

xac cho 2.

Dua vao phuong an thyc hién kha thi thir hai cta khia canh th@ hai, theo mot
phuong 4n thyc hién kha thi thi tu cla khia canh th{r hai nay, vi tri mién thoi gian
hodc vi trf bit ddu ctia mdi trong s6 M tai nguyén mién thoi gian trong khung tim
goi bao gébm: khi M bang 1, cac vi tri mién thoi gian hodc vi tri bt dau cia M tai
nguyén mién thoi gian trong khung tim goi la it nhat mot trong sb cac don vi mién
thoi gian sau: don vi mién thoi gian 0 trong khung tim goi, don vi mién thoi gian
K1/2 trong khung tim goi, don vi mién thoi gian aé gui khéi tin hiéu dong bd héa
trong khung tim goi boi thiét bi mang va don vi mién thoi gian bén canh don vi
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mién thoi gian dé g khéi tin hidu ddng bd hoa cudi cing trong khung tim goi béi
thiét bi mang, trong d6 K1 1a s6 nguyén duong va c6 thé duoc chia chinh xac cho 2;
hodc khi M bang 2, thi vi tri mién thoi gian hodc vi tri bat dau clia tai nguyén mién
thoi gian thir nhét trong sé M tai nguyén mién thoi gian trong khung tim goi 1a don
vi mién thoi gian 0 trong khung tim goi va vi tri mién thoi gian hodc vi tri bat dau
clia tai nguyén mién thoi gian th hai trong s6 M tai nguyén mién thoi gian trong
khung tim goi 1a don vi mién thoi gian K»/2 trong khung tim goi, trong d6 K> 1a s6
nguyén duong 16n hon 2 va cé thé duoc chia chinh xé4c cho 2; hodc khi M bang 4,
thi vi tri mién thoi gian hodc vi tri bét dau cia tai nguyén mién thoi gian tha nhét
trong sd M tai nguyén mién thoi gian trong khung tim goi 1a don vi mién thoi gian 0
trong khung tim goi nay, vi tri mién thoi gian hodc vi tri bit dau cua tai nguyén
mién thoi gian tht hai trong s6 M tai nguyén mién thoi gian trong khung tim goi 1a
don vi mién thoi gian K»/4 trong khung tim goi nay, vi tri mién thoi gian hodc vi tri
bét dAu cta tai nguyén mién thoi gian thir ba trbng s& M tai nguyén mién thoi gian
trong khung tim goi 1a don vi mién thoi gian K»/2 trong khung tim goi nay va vi tri
mién thoi gian hodc vi tri bat dAu cua tai nguyén mién thoi gian thtr tu trong s6 M

3xK, /4 trong khung tim goi

tai nguyén mién thoi gian 1a don vi mién thoi gian
nay; hodc khi M bang 4 va khung tim goi bao gdm 10 don vi mién thoi gian, thi vi
tri mién thoi gian hodc vi tri bét dAu cla tai nguyén mién thoi gian thi nhét trong s6
M tai nguyén mién thoi gian trong khung tim goi 1a don vi mién thoi gian 0 trong
khung tim goi nay, vi tri mién thoi gian hodc vi tr bét dAu clia tai nguyén mién thoi
gian tht hai trong s6 M tai nguyén mién thoi gian trong khung tim goi la don vi
mién thoi gian 3 trong khung tim goi nay, vi tri mién thoi gian hodc vi tri bét dau
cua tai nguyén mién thoi gian thit ba trong s6 M tai nguyén mién thoi gian trong
khung tim goi 1a don vi mién thoi gian 5 trong khung tim goi nay va vi tri mién thoi
gian hodc vi tri b4t ddu cia tai nguyén mién thoi gian th tu trong s6 M tai nguyén

mién thoi gian 1a don vi mién thoi gian 8 trong khung tim goi nay.

Dua vao phuong an thuc hién kha thi thtr ba ho#c phuong an thuc hién kha
thi thir tu cia khia canh tht hai, theo mot phuong an thurc hién kha thi thr ndm cua
khia canh thir hai nay, cac gia tri K1 va Kz 1a cac sb luong don vi mién thoi gian ¢

trong mot khung tim goi.
Duya vao phuong an thuc hién kha thi bét ky trong s phuong 4n thyc hién
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kha thi thr nhit cta khia canh thr hai dén phuong an thyc hién kha thi th ndm cua
khia canh thtr hai, theo mot phuong an thuc hign kha thi thtr sdu cua khia canh thir
hai nay, phuong phap nay con bao gbm bude: giri, boi thiét bi mang, thong tin vi tri
tim goi dén thiét bi dau cudi, trong d6 thong tin vi tri tim goi nay duoc st dung dé

biéu thi cac vi tri bét dAu ctia M tai nguyén mién thoi gian trong khung tim goi.

Dua vao phuong én thyc hién kha thi thir sdu cia khia canh thir hai, theo mot
phuong 4n thyc hién kha thi tht bay cia khia canh tht hai nay, thdng tin vi tri tim
goi bao gbm it nhit mot trong s vi tri b4t du cua tai nguyén mién thoi gian thir
nhét trong s6 M tai nguyén mién thoi gian trong khung tim goi va thoi luong cua M
tai nguyén mién thoi gian; hodc thong tin vi tri tim goi bao gbm it nhat mot trong sb
vi tri bat ddu va thoi lugng cia co hoi tim goi cua thiét bi d4u cubi trong khung tim
goi; hodc thong tin vi tri tim g0i bao gé)m vi tri mién thoi gian cua mdi trong s6 M
tai nguyén mién thoi gian trong khung tim goi; hodc thong tin vi tri tim goi bao gdm
chi sd vi trf tim goi, trong d6 chi sb vi tri tim goi nay dugc su dung dé biéu thi vi tri
mién thoi gian ctia mdi trong s& M tii nguyén mién thoi gian trong khung tim goi
hogic vi tri mién thoi gian cta co hoi tim goi cia thiét bi dﬁu_ cudi trong khung tim
g0l

Dua vao phuong an thyc hién kha thi bat ky trong sd phwong an thie hién
khé thi tht nhat cta khia canh the hai dén phuong an thuc hién kha thi thi bay cla
khia canh th@ hai, theo mot phuong dn thue hién kha thi thr tAm cta khia canh thu
hai nay, khi M 1a s6 nguyén duong 16n hon 1, thi M tai nguyén mién thoi gian A M
tai nguyén mién thoi gian lién tiép hodc M tai nguyén mién thoi gian khong lién
tiép.

Dua vao khia canh béat ky trong sd khia canh thit hai hodc cac phuong an
thuc hién kha thi néu trén cua khia canh tht hai, theo mdt phuong an thyc hién kha
thi th@t chin ctia khia canh thir hai nay, tai nguyén tim goi bao gbdm thong tin vi tri
ctia khung tim goi, va thong tin vi tri ciia khung tim goi nay bao gbm s6 khung cua
khung tim goi; va budc xac dinh, bédi thiét bi mang, tai nguyén tim goi bao gém
budc: xac dinh, bdi thiét bi mang, s6 khung ctia khung tim goi dya vao do dich

khung tim goi.

Dua vao phuong 4n thyc hién kha thi tha chin cua khia canh tha hai, theo

mdt phuong an thyc hién kha thi thit mudi cua khia canh thir hai nay, do dich khung
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tim goi ¢6 lién quan dén it nhit mot trong s6: chu ky cua khdi tin hiéu déng bd hoa,
vi trf mién thoi gian ctia khdi tin hiéu ddng bo hoa thye té dugc giri boi thiét bi
mang va vi tri mién thoi gian cla khdi tin hiéu ddng bd hoa Gng vién.

Dua vao phuong an thuc hién kha thi thir chin cua khia canh thtt hai hodc
phuong an thyc hién kha thi thir mudi ctia khia canh thi hai, theo mot phuong an
thuc hién kha thi thir mudi mot ciia khia canh thit hai nay, budc xac dinh, bai thiét
bi mang, s6 khung ctia khung tim goi dwa vao do dich khung tim goi bao g@)th budc:
xac dinh, boi thiét bi mang, s6 khung ctia khung tim goi dua vao chu trinh tiép rihan
khong lién tuc (DRX), s6 lwong co hoi tim goi ¢6 trong chu trinh DRX, thong tin

nhin dang cua thiét bi ddu cubi va do dich khung tim goi.

Dua vao khia canh bt ky trong s6 khia canh thtr hai hodc cac phuong 4n
thuc hién kha thi néu trén cia khia canh thir hai, theo mot phuong an thyc hién kha
thi thir mudi hai cta khia canh tht hai nay, tai nguyén tim goi bao gbm thong tin vi
tri ctia ctra sO giadm sat, va thong tin vi trf cla cira sd giam sat nay bao gbm vi tri bét
dAu ciia mdi trong sb Q cira sb gidm sat, trong d6 mot co hdi tim goi bao gdm Q ctra
sd giam sit, va Q 1a sb nguyén duwong 16n hon hodc bang 1; va budc xac dinh, boi
thiét bi mang, tai nguyén tim goi bao gbm buéde: xac dinh, boi thiét bi mang, vi tri

bét ddu cia mdi trong s6 Q cira s6 gidm sat dwa vao do dich cira s giam sat.

Dua vao phuong 4n thuc hién kha thi th mudi hai cua khia canh thr hai,
theo mdt phurong 4n thuc hién kha thi thir muoi ba ctia khia canh thir hai nay, trudc
khi xac dinh, boi thiét bi mang, vi tri bat dau cta mdi trong s6 Q ctra sd giam sat
dua vao do dich ctra ) giam sat, phuong phép nay con bao gém budce: xac dinh, boi

thiét bi mang, rang ctra s6 gidm sat thir q trong Q cira sO gidm sat nam & khung tim

q }
goi thi {QW , trong d0 Qmax bidu thi s6 luong cira sd gidm sét 16n nhét ¢6 trong

khung tim goi, [ ] biéu thi mot phép toan lam tron lénvaq=1, ..., Q.

Dua vao phuong an thuc hién kha thi tha muoi ba cua khia canh thir hai,
theo mot phuong an thuc hién kha thi tht muoi bbn cia khia canh thit hai ndy, Qmax
dugc xac dinh dga vao it nhéit mét trong s6 thoi lwong cua mdi trong s6 Q cura sb
giam sat, s6 luong khdi tin higu ddng bd hoa, s6 luong thong diép tim goi va

khoang cach séng mang con; hodc Qmax 1a gia tri dugc thiét 1ap trude.
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Dua vao phuong an thyc hién kha thi bét ky trong s6 phuong 4n thyc hién
kha thi tht muoi hai cia khia canh thtr hai dén phuong 4n thyc hién kha thi thir
mudi bdn cua khia canh tha hai, theo mdt phuong an thuc hién kha thi thtr muoi
nam cta khia canh thi hai nay, cac tai nguyén mién thoi gian bi chiém boi Q cira sd
giam sat 1a céc tai nguyén mién thoi gian lién tiép hoic tai nguyén mién thoi gian
khong lién tiép.

Theo khia canh thir ba, mdt phuong 4n cua sang ché con d& xuét thiét bi dau
cudi, trong d6 thiét bi dau cudi nay bao gém cac bo phan dé thyuc hién khia canh bat
ky ttrong s6 khia canh thir nhét hodc cac phuong an thuc hién kha thi n€u trén cua

khia canh thir nhit nay.

Theo khia canh thir tv, mdt phuong 4n cia sang ché con d& xuit thiét bi
mang, trong do thiét bi mang nay bao gdm céc bd phan d8 thyc hién khia canh bat
ky ttrong sé khia canh thtr hai hodc cdc phuong an thyc hién kha thi néu trén ctia

khia canh thir hai nay.

Theo khia canh thtt ndm, mdt phuong 4n cua sang ché d& xuét thié't'bi dau
cudi, trong d6 thiét bi ddu cudi nay bao gbém: bd nh¢, dugce tao cAu hinh dé luu trit
chuong trinh; va bo xt ly, dugc tao cAu hinh dé thuc thi chuong trinh dugc luu trit
trong bd nhd, trong d6 khi chwong trinh nay duoc thuc thi, thi bo xtr ly duoc tao cAu
hinh dé thuc hién phuong phép theo khia canh bt ky trong s6 khia canh thir nhit
hodc cac phuong 4n thuc hién kha thi néu trén cua khia canh thtr nhét nay. Tuy chon,

thiét bi dau cudi 1a chip hodc mach tich hop.

Theo khia canh thtr sdu, mdt phuong an cla sang ché d& xuét thiét bi mang,
trong d6 thiét bi mang nay bao gbdm: bd nhé, dugc tao cAu hinh dé luu trit chuong
trinh; va bd xu ly, dugc tao cAu hinh dé thuc thi chuong trinh dugc luu trit trong bd
nh¢, trong d6 khi chuong trinh nay dugc thyc thi, thi bo xir ly dugc tao chu hinh dé
thuc hién phuong phap theo khia canh bét ky trong s khia canh thir hai hodc cac
phuong 4n thuc hién kha thi néu trén cia khia canh th® hai nay. Tuy chon, thiét bi
mang 1a chip hodc mach tich hgp.

Theo khia canh thir bay, mdt phuong én cua sang ché d& xuét chip dugc tao
cAu hinh dé thyuc hién phuong phap theo khia canh bét ky trong sd khia canh thir

nhit hodc cac phuong 4n thyc hién kha thi néu trén cua khia canh thtr nhét ndy.

Theo khia canh thtr tam, mdt phuong 4n cua sang ché dé xuét chip duge tao
-10 -
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cAu hinh dé thuc hién phuong phap theo khia canh bét ky trong s khia canh tht hai

hodc cac phuwong 4n thyc hién kha thi néu trén cta khia canh th{r hai nay.

Theo khia canh thtr chin, mdt phuong 4n clia sang ché d& xuat vat ghi luu tri
doc duoc bang mdy tinh, trong d6 vét ghi Iuu trlr doc duoc bing may tinh nay luu
trt 1énh, va khi 1énh nay chay trén mdy tinh, thi mdy tinh dugc cho phép thuc hién
phuong phap theo mdi trong sb cic khia canh néu trén.

Theo khia canh thtr mudi, mdt phuong 4n cia sang ché d& xuét san phim
chuong trinh mdy tinh bao gdm lénh, trong d6 khi san pham chuong trinh may tinh
nay chay trén mdy tinh, thi may tinh dugc cho phép thuc hién phuong phap theo
mdi trong sd cc khia canh néu trén.

M6 ta vin tit cac hinh vé

Fig.11aso dd so lugc cta co hoi tim goi trong hé théng tién hoa dai han;

Fig.2 14 luu dd so luge cua phuong phap truyén thong diép tim goi theo mot
phuong 4n cua sang ché;

Fig.3 1a so dd so lugc cia d6 dich khung tim goi theo mot phuong an cia
sang ché;

Fig.4 1a so dd so lugc cua do dich khung tim goi khac theo mot phuong an
clia sdng ché;

Fig.5 1a so dd so luge cia d6 dich khung tim goi khac theo mot phuong an
cua sang ché;

Fig.6 1a luu dd so luge cia phuong phap khac dé truyén thong diép tim goi
theo mot phuong &n cla sang ché;

Fig.7 12 so dd khéi cAu tricc ciia thiét bi ddu cudi theo mot phuong 4n cuia
sang ché;

Fig.8 1a so dd khéi chu tric cua thiét bi mang theo mdt phuong 4n cua séng
ché;

Fig.9 1a so dd khéi cAu trac caa thiét bi ddu cudi khic theo mot phuong an
cua sang ché; va

Fig.10 la so dd khéi ciu tric cua thiét bi mang khac theo mot phuong an cia

sang ché.
- 11 -
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Mo ta chi tiét sang ché
Phén sau day mo ta cac giai phap k¥ thuét cia sang ché dya vao cac hinh v&

kém theo.

Cin hiéu ring, c4c giai phap k§ thuét theo cac phuong an cua sang ché co thé
4p dung dugc cho céac hé thdng truyén thong khac nhau dp dung cdng nghé didu
huéng chum tia, vi du, hé théng truyén thong 5G, hodc giao dién vo tuyén méi (new
radio, NR).

Thiét bi diu cudi trong céc giai phap k¥ thuét theo cac phuwong an cua sang
ché 1a thiét bi c6 chtic ning truyén thong, va co thé bao gdm thiét bi cAm tay co
chitc nang truyén thong khong day, thiét bi dugc gin trén xe, thiét bi deo duoc, thiét
bi tinh todn, thiét bi xtt ly khac duoc két ndi v6i mddem khong ddy hodc thiét bi
twong tu. Trong cac mang khac nhau, thiét bi diu cudi c6 thé co cac tén goi khac
nhau, vi du, thiét bi diu cudi truy cap, trang thiét bi nguodi dung (user equipment,
UE), khéi thué bao, tram thué bao, tram di dong, tram tir xa, thiét bi dau cudi tir xa,
thibt bi di dong, thiét bi dAu cudi ngudi dung, thiét b ddu cudi, thiét bi truyén thong
khong day, dai ly nguoi dung, thiét bi nguoi dung, thiét bi cam tay c6 chlrc ning
truyén thong khong day, thiét bi tinh toan, thiét bi xir 1y khac dugc két nbi véi
mddem khong day, thiét bi dugc gén trén xe, thiét bi deo duoc hodc thiét bi dau cudi
trong mang 5G tuong lai. Thiét bi dau cudi nay c6 thé truyén thong v6i mot hodc
nhiéu mang 16i qua mang truy cap vo truyén (radio access network, RAN), hodc ¢6
thé truy cap vao mang phén tan theo cach tu td chirc hodc khong can cép. Thiét b1
dAu cubi co thé con truy cép vao mang khong day theo cach khac dé thuc hién viéc
truyén thong, hodc thiét bi ddu cudi ndy c6 thé truc tiép thuc hién truyén thong
khong day v6i thiét bi dau cudi khéc, Didu nay khong bi gidi han & cac phuong an
cta sang ché. | |

‘Thiét bi mang theo cac phuong 4n cla sang ché 12 thiét bi dugc trién khai
trong mang truy cap vo tuyén va duge tao cAu hinh dé tao ra chirc ning truyén
thong khong day. Trong cac hé théng truy cap vo tuyén khéc nhau, tram co s& c6 thé
¢ céc tén goi khac nhau. Vi dy, tram co s& trong mang hé théng vién thong di dong
toan cAu (Universal Mobile Telecommunications System, UMTYS) dugc goi la nit B
(NodeB), nhung mdt tram co s¢ trong mang LTE dugc goi 1a nut B tién hoa

(evolved NodeB, eNB hodc eNodeB), va tram co s& trong mang vO tuyén méi (new
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radio, NR) duoc goi 13 diém tiép nhan truyén din (transmission reception point,
TRP) hodc nut B thé hé tiép theo (next generation NodeB, gNB) hodc mét tram co
s¢ trong mot mang khac tich hgp cac cong nghé hodc tram co s¢ trong cic mang
tién hoéa khac nhau khac c6 thé co cac tén goi khéac. Sang ché khong bi giéi han &
do.

Khbi tin hiéu ddng bd héa (Synchronization Signal Block, SSB) theo cac
phuong 4n cua sang ché ¢ thé con duge goi 1a khéi (block) kénh phat rong vat ly
(Physical Broadcast Channel, PBCH). T4p hop chum (burst set) tin hiéu dong bd
hoéa (Synchronization Signal, SS) c6 thé con duogc goi 1a tép hop chum PBCH
(PBCH burst set). Mot tap hop chum tin hiéu ddng bd héa c6 thé bao gbm mot hozc
nhiéu SSB. Mdt tip hop chum tin hiéu ddng bo hoa can dugc truyén hoan toan

trong vong Sms.

Thong diép tim goi theo cdc phuong 4n cua sang ché ¢6 thé 1a kénh didu
khién dudng xuéng (vi du, kénh diéu khién dudng xudng vat Iy (Physical Downlink
Control Channel, PDCCH)) ctia thong diép tim goi, kénh chia sé¢ duong xudng (vi
du kénh chia sé duong xubng vat 1y (Physical Downlink Shared Channel, PDSCH))
cua thong diép tim goi, tap tai nguyén diéu khién (Control Resource Set, CORESET)
cia thong diép tim goi, thong tin didu khién dudong xudng (Downlink Control
Information, DCI) ciia thong diép tim goi hodc thong tin dit li¢u cta thong diép tim
goi.

Vi tri bat ddu ctia co hoi tim goi (Paging Occasion, PO) theo céc phuong an
ctia sang ché ¢6 thé con 1a don vi mién thoi gian thi nht cta tai nguyén mién thoi
gian. Vi tri bat dau cua thong diép tim goi ¢6 thé con 13 vi tri bt ddu cua tap tai
nguyén didu khién (Control Resource Set, CORESET) ctia thong di€p tim goi hodc
¢6 thé vi tri bit dAu cta kénh didu khién duong xudng (vi du PDCCH) clia thong
diép tim goi, hodc ¢o thé 13 vi tri bét ddu cia kénh chia sé dudng xubng (vi du
PDSCH) cua thong diép tim goi, hodc co thé 1a vi tri bat diu cta DCI cta thong
diép tim goi, hodc ¢co thé 1a vi tri bat dau cla thong tin dit liéu cta thong digp tim
goi. Vi tri b&t ddu ctia PO c6 thé con 1a vi tri mién thoi gian ctia PO hodc vi tri mién
thoi gian cua tai nguyén mién thoi gian. Vi tri mién thoi gian clia thong diép tim goi
¢6 thé con 12 vi tri mién thoi gian cua tap tai nguyén didu khién (Control Resource

Set, CORESET) cua théng diép tim goi, hodc ¢o thé 13 vi tri mién thoi gian cla
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kénh didu khién dudng xudng (vi du PDCCH) cua thong di€p tim goi, hodc co thé 1a
vi tri mién thoi gian cta kénh chia sé duong xubng (vi du PDSCH) cua thong diép
tim goi, hodc co thé 1a vi tri mién thoi gian ctia DCI cua thong diép tim goi, hodc ¢6
thé 13 vi tri mién thoi gian cua thong tin dir liéu cta théng diép tim goi. Trir khi
duoc quy dinh khéc, tAt ca cac vi tri theo cc phuong 4n cla sang ché déu 1a cac vi
tri mién thoi gian.

Cira sb giam sét theo cac phuong an clia sang ché c6 thé con dugc goi 1a cia
s6 dé giam sat (Monitor) thong diép tim goi, cta s6 dé phat hién thong diép tim goi,
ctra s6 dé giam sat CORESET cua théng diép tim goi, clra sb dé giam sat DCI cta
thong di€p tim goi, cira s6 dé giam sat PDCCH cua thong di€p tim goi, ctra sb dé
giam sat PDSCH cua thong diép tim goi hodc cira sb twong tur. Mot ctra sO giam sat
6 thé bao gém céc khe, ho#ic cac ky hiéu hodc cac khung con. Mbi quan hé két hop
tdn tai gitta mdi ctra sd giam sat va SSB.

Can Ivu y rang, theo céc phuong 4n cia sang ché, thong tin (vi du, thong tin
vi trf tim goi, chi béo nira khung hofic Qmax) duoc giri béi thiét bi mang dén thiét b
dau cudi c6 thé duoc mang trong thong diép bét ky trong s6 cac thong diép sau:
khéi théng tin chinh (Master Information Block, MIB), thong tin hé thdng t5i thiéu
con lai (Remaining Minimum System Information, RMSI), khéi thong tin hé théng
vO tuyén mdi (New Radio System Information Block, NR-SIB) 1, NR-SIB2, thong
tin hé théng, thong tin didu khién duong xudng (Downlink Control Information,
DCI), béo hi¢u didu khién tai nguyén vo tuyén (Radio Resource Control, RRC) va
thanh phan diéu khién-didu khién truy cép moi truong (Media Access

control-control element, MAC-CE).

Gan nhu dong vi tri (Quasi Co-location, QCL): Tuy chon, gin nhu dong vi
trf biéu thi rang it nhét mot trong sd céc thong s6 sau gidng nhau hodc c6 su twong
tmg duoc xdc dinh: gbc t6i (angle of arrival, AoA), goc t6i (AoA) wu thé
(Dominant), goc t6i trung binh, phd goéc cong suét cua goc t6i ((power angular
spectrum, PAS) cua AoA), goc di (angle of departure, AoD), goc di uu thé, goc di
trung binh, phd goc cong suét ctia goc di, thiét bi dAu cubi truyén didu huéng chum
tia, thiét bi ddu cudi nhan didu hudng chum tia, twong quan kénh vé khong gian,
tram co SO truyén diéu huéng chum tia, tram co s& nhén diéu huéng chum tia, do

khuéch dai kénh trung binh, @9 tr€ kénh trung binh, d¢ lan truyén tré (delay spread),

-14 -



47383 15/108

d6 lan truyén Doppler (Doppler spread) va dang tuong tu.

Cing cic tin hiéu/chum tia tram co sé/chum tia thiét bi dau cudi duong
xubng c6 ciing thong s6 nhén vé khong gian va/hodc cdng angten. Vi dy, it nhét mot
trong s6 cac thong sb sau gidng nhau hodc c6 su twong Gmg dugc xac dinh: goc téi,
goc tdi uu thé, goc t6i trung binh, phd goc cong suét ctia goc toi, goc di, goc di uu
thé, goc di trung binh, phé goc cong suét cua goc di, thiét bi du cudi truyén didu
huéng chum tia, thiét bi dau cudi nhan didu huéng chum tia, twong quan kénh vé
khong gian, tram co s¢& truyén didu huéng chum tia, tram co s& nhan didu huéng
chum tia, do khuéch dai kénh trung binh, dd tré kénh trung binh, d6 lan truyén tré,

d6 lan truyén Doppler va thong sb tuong tu.

Mobi quan hé két hop theo cac phuong 4n cla séng ché va mdi quan hé két
hop gitta thong diép tim goi va SSB theo céc phuong an cta sang cheé co thé 1a cac
moi quan hé QCL, hodc c6 thé 1a cac mbi quan hé ¢6 cung chum tia, hodc cac moi

quan hé c6 cung cong dngten.

Fig.1 1a so dd so lugc cua co hoi tim goi trong hé théng tién hoa dai han
(Long Term Evolution, LTE). Khung tim goi trong hé théng LTE ¢6 thé bao gdm
bdn co hoi tim goi. PO dai cla tai nguyén mién thoi gian bi chiém bai mdi co hoi
tim goi 1a mot khung con. Nhu dugc thé hién trén Fig.1, sy phin bd cia cac vi tri
cia bdn co hdi tim goi 1a: khung con 0, khung con 4, khung con 5 va khung con 9.
Cu thé 13, thiét bi mang ¢6 thé giri thong diép tim goi vao mdi trong s6 khung con 0,
khung con 4, khung con 5 va khung con 9. Thiét bi dau cudi c6 thé thuc hién budce
gidm sat & bdn khung con nay dé thu dugc thong diép tim goi twong Gng voi thiét bi
dAu cubi.

Trong hé thdng truyén thong khong day trong tuong lai, cong nghé diéu
huéng chum tia dugc st dung dé gi6i han nang luong cla tin hi¢u duge truyén theo
huéng chim tia dé cai thién hiéu qua cta viéc tiép nhan tin hiéu. Cong ngh¢ didu
hudng chum tia nay cé thé m& rong pham vi truyén ctia tin hiéu v tuyén mot cach
hiéu qua, va giam nhiéu tin hiéu, nho d6 dat dugc hi€u qua truyén thong cao hon va

thu dugce dung lugng mang 1én hon.

Thiét bi mang trong hé théng 4p dung cdng nghé diéu huéng chum tia c6 thé
tao ra cac chum tia ddng thdi. Do do, thiét bi mang can giri cac thong diép tim goi
trong co hoi tim goi, do d6 cac thiét bi dau cubi nim & cac chum tia khac nhau c6
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thé nhan céc thong diép tim goi trong (mg. Céc thong diép tim goi trong co hoi tim
goi nay c6 cac don vi mién thoi gian lién tiép, trong d6 mdi don vi mién thoi gian
duoc st dung dé giri thong diép tim goi. Pon vi mién thoi gian nay c6 thé 1a khung

con.

Vi du, gi st ring thiét bi mang c6 thé tao ra hai chum tia ddng thoi, trong co
hoi tim goi, thiét bi mang nay sir dung hai khung con lién tiép dé giri hai thong diép
tim goi. R& rang, vi tri cua co hdi tim goi trong hé théng LTE va sb lugng khung
con ¢6 trong mdi co hdi tim goi 1a khong thich hop dé guri thong diép tim goi vao hé

théng 4p dung cong nghé didu huéng chum tia.

Fig.2 1a luu db so lugc cta phuong phéap truyén thong diép tim goi theo mot

phuong én cua sang ché.

201. Thiét bi dau cubi xac dinh tai nguyén tim goi dich, trong d6 tai nguyén
tim goi dich nay bao gbm it nhit mot trong s6 cac kiéu thong tin sau: thong tin vi tri
ctia co hoi tim goi dich, théng tin vi tri ctia khung tim goi dich va thong tin vi trf cia
ctra sb giam sat dich.

202. Thiét bi diu cudi nhan thong diép tim goi dich trén tai nguyén tim goi
dich, trong d6 thong diép tim goi dich nay la thong diép tim goi dugc gtri boi thiét

bi mang dén thiét bi dau cubi nay.

Fig.2 d& xuét phuong phap nhan thong diép tim goi boi thiét bi dau cubi

trong 'hé théng truyén thong ap dung cong nghé didu huéng chum tia.

Thiét bi mang c6 thé gtri thong diép tim goi dén thlet bi du cudi theo céch
phat rong, hodc co thé gui truc tiép thong diép tim goi nay den thiét bi dau cubi.

Diéu nay khong bi gi6i han 6 phuong 4n nay cla sang ché.

Tuy chon, theo mot s6 phuong 4n, tai nguyén tim goi dich bao gom thong tin
vi tri cua co h01 tim goi dich, thong tin vi tri clia co hoi t1m goi dich nay la vi tri bat
dAu cta co hoi tim goi dich trong khung tim goi, khung t1m goi bao gom N co hoi
tim goi, N co hdi tim goi nay nam trén M tai nguyén mién thoi gian, va co hdi tim
goi dich 1a mdt trong $6 N co hoi tim goi, trong d6 N 1a s6 nguyén dwong 16n hon
hodc bang 1, va M 1a s6 nguyén duong 16n hon hodc bang 1 va nhé hon hodc bang
N.

Khi M bing N, thi m&i PO nim trén tai nguyén mién thoi gian. Vidy, N=M
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— 4. PO 1 ¢6 thé ndm trén tai nguyén mién thoi gian thi nhat, PO 2 ¢6 thé nim trén
tai nguyén mién thoi gian thtr hai, PO 3 ¢ thé n3m trén tai nguyén mién thoi gian
vthl'I bava PO 4 ¢6 thé nam trén tai nguyén mién thoi gian thu tu.

Khi M nhé hon N, thi it nhat hai PO st dung mot tai hguyén mién thoi gian
theo cach ghép kénh phén chia theo tn s6. Vidy, N=4, va M = 2. Trong truong
hop nay, PO 1 va PO 2 ¢o thé str dung tai nguyén mién thoi gian thir nhét, va PO 3
va PO 4 ¢6 thé st dung tai nguyén mién thoi gian thir hai. Vi du khac, PO 1, PO 2,
PO 3 va PO 4 ¢6 thé sir dung cung tai nguyén mién thoi gian theo cach ghép kénh
phéan chia theo thoi gian.

MBJi trong s& M tai nguyén mién thoi gian c6 thé bao gbm it nhét hai don vi
mién thoi gian. Pon vi mién thoi gian nay co thé 1a khung con, khe, khe nhd, don vi
khong c6 khe hodc don vi tuong tu. Don vi khong ¢o khe c6 thé bao gdm céc ky
hidu lién tiép. Vi du, don vi khong c6 khe c6 thé bao gdm bdn ky hiéu lién tiép. Vi
du khéc, don vi khong c6 khe ¢d thé bao gém hai ky hi¢u lién tiép. Vi du khac, don
vi khong co khe co thé bao gdm bay ky hiéu lién tiép. Co thé hidu duoc ring, sb
luong ky hiéu cu thé c6 trong don vi khong c6 khe chi nham gitp ngudi co hiéu biét
trung binh trong linh vuc ky thuat hiéu r5 hon y nghia cua don vi khong co khe,

nhung khong nham lam giéi han cu thé don vi khong c6 khe nay.

Vi duy, theo mot sd phwong &n, don vi mién thoi gian ¢6 thé 1a khung con. Sd
lugng khung con ¢6 trong mdi trong s6 M tai nguyén mién thoi gian 12 gidng nhau,

va mbi tai nguyén mién thoi gian nay c6 thé bao gom it nhat hai khung con.

Vi du khac, theo mdt sé phuong an, don vi mien thoi gian ¢6 thé 1a khe. SO
luong khe co6 trong mdi trong s M tai nguyén mién thoi gian 1a giong nhau, va mdi

tai nguyén mién thoi gian nay co thé bao gbm it nhét hai khe.

Vi du khéac, theo mot sb phuong én, don vi mién thoi gian ¢6 thé 12 khe nho.
S6 lugng khe nho ¢6 trong mdi trong s6 M tai nguyén mién thoi gian 1a gidng nhau,

va mdi tai nguyén mién thoi gian nay c6 thé bao gom it nhat hai khe nho.

Vi du khéc, theo mot sb phuong 4n, s6 lugng don vi khong co khe co trong
mdi trong s6 M tai nguyén mién thoi gian 1a gidng nhau, va mdi tai nguyén mién
thoi gian nay c6 thé bao gdm it nhét hai don vi khong c6 khe. S6 luong ky hiéu c6
trong hai don vi khong c6 khe bét ky trong s6 it nhét hai don vi khong c6 khe 1a

gidng nhau.
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Pé gitp ngudi co hiéu biét trung binh trong linh vye k¥ thuat hiéu r& hon céc
giai phap k§ thuét cua sang ché, mot sb vi du cu thé dugc d@ xuét trong ban mo ta
nay cua sang ché. Céac vi du ci_1 thé nay déu duoc md ta bﬁng cach st dung mot vi du
trong d6 don vi mién thoi gian 12 khe hodc khung con. Dya vao cac vi du cu thé,
nguoi co hiéu biét trung binh trong linh vuc k¥ thuat co thé con thu dugc mot
phuong 4n thyc hién trong do don vi mién thoi gian 12 don vi khac, vi du, khung

con, khe nho hodc don vi khong c6 khe.

Tuy chon, theo mot s& phuong 4n, vi tri ctia co hoi tim goi dich trong khung
tim goi c6 lién quan dén it nhat mot trong sd khoang cach séng mang con, vi tri
mién thoi gian cta khéi tin hidu déng bd hoa thuc té dugc gl boi thiét bi mang va
vi trf mién thoi gian cta khéi tin hiéu ddng bd héa ing vién.

Viée vi tri cia mdi trong s6 M tai nguyén mién thoi gian trong khung tim goi
¢6 lién quan dén khoang cach séng mang con ma c6 thé 1a vi trf cia mdi tai nguyén
mién thoi gian trong khung tim goi cling thay ddi khi khoang cach séng mang con

1a khac nhau.

Vi du, gi4 sir ring M bing 1 va don vi mién thoi gian 1a khe. Khi khoang
cach séng mang con la 15 kHz, thi vi tri bt dAu hogc vi trf mién thoi gian cla tai
nguyén midn thoi gian thu nhat c6 thé ndm & khe 5 trong khung tim goi. Khi
khoang céch song mang con 1a 30 kHz, thi vi trf bét dAu hodc vi tri mién thdi gian
cua tai nguyén mién thoi gian tht nhét c6 thé nam & khe 10 trong khung tim goi.
Khi khoang c4ch séng mang con la 60 kHz, thi vi tri bat dau hodc vi tri mién thoi
gian cua tai nguyén mién thoi gian thi nhét c6 thé ndm & khe 20 trong khung tim
goi. Khi khoang cach séng mang con la 120 kHz, thi vi tri bat dau hodc vi tri mién
thoi gian cua tai nguyén mién thoi gian thir nhét c6 thé nim & khe 40 trong khung

tim goi.

Viéc vi tri cia mdi trong s6 M tai nguyén mien thoi gian trong khung tim goi
¢6 lién quan dén vi tri bat dau cua tap hop chum tin hiéu dong bo hoa ma co theé 1a
vi tri bt dau cua tp hop chum tin hi¢u dong bo héa gidng véi vi tri bat déu cua mdi

tai nguyén mién thoi gian trong khung tim goi.

Vi dy, gia st raing M bang 1 va don vi mién thoi gian 1a khe. Khi khodng
cach song mang con 1a 15 kHz, thi vi tr bat ddu hodc vi tri mién thoi gian cla tai
nguyén mién thoi gian tha nhét va vi tri bat dau ctia tp hop chum tin hi¢u ddng bd
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hoéa c6 thé déu nim & khe 5 trong khung tim goi. Khi khoang cach séng mang con 13
30 kHz, thi vi tri bt dau hodc vi tri mién thoi gian cua tai nguyén mién thoi gian
th@ nhat va vi tri bit ddu ctia tap hop chum tin hig¢u ddng bd hoa co thé déu nam ¢
khe 10 trong khung tim goi. Khi khoang cach séng mang con la 60 kHz, thi vi trf
bét dau hodc vi trf mién thoi gian cia tai nguyén mién thoi gian tha nhat va vi tri bat
dau cua tap hop chum tin hiéu ddng bd héa cb thé déu nam & khe 20 trong khung
tim goi. Khi khoang cach séng mang con la 120 kHz, thi vi tri bét dAu hodc vi tri
mién thoi gian cua tai nguyén mién thoi gian tha nhat va vi tri bat ddu cta tap hop

chum tin hiéu déng bd héa c6 thé déu ndm & khe 40 trong khung tim goi.

Tuy chon, theo mot ) phuong an, chinh thiét bi dau cudi c6 thé xac dinh
thong tin vé co hoi tim goi. Cu thé, thiét bi dau cudi c6 thé xac dinh vi tri bat dau

ciia co hoi tim goi dich trong khung tim goi dua vao gia tri M.

Tuy chon, theo mot sb phuong an, thiét bi dau cudi xac dinh réng vi tri cia
tai nguyén mién thoi gian cta co hoi tim goi dich trong khung tim goi ¢6 thé xac
dinh vi tri ctia don vi mién thoi gian thi nhét trong tai nguyén mién thoi gian ctia co
hoi tim goi dich trong khung tim goi. Néi cach khac, thiét bi ddu cudi x4c dinh rang
vi tri cua tai nguyén mién thoi gian cta co hdi tim goi dich trong khung tim goi ¢cb
thé xAc dinh vi tri bit dau cta tai nguyén mién thoi gian cta co hodi tim goi dich
trong khung tim goi. S& luong don vi mién thoi gian c¢6 trong mdi trong s6 M tai
nguyén mién thdi gian duge biét dén dbi véi thiét bi diu cudi. N6i cach khic, do dai
ctia mBi tai nguyén midn thoi gian dugc biét dén déi véi thiét bi ddu cudi. Do do,
sau khi x4c dinh vi tri ciia don vi mién thoi gian tha nhét trong tai nguyén mién thoi
gian ctia co hdi tim goi dich trong khung tim goi, thiét bi dau cudi c6 thé xac dinh vi

tri cu thé cua tai nguyén mién thoi gian cua co hoi tim goi dich trong Kkhung tim goi.

Tuy chon, theo mot sé phwong 4n, M = 1. Trong trudng hop nay, chi c6 mot
tai nguyén mién thoi gian. Trong truong hop nay, vi tri bét dau cta co hdi tim goi

dich trong khung tim goi 1a don vi mién thoi gian 0 trong khung tim goi.

Tay chon, theo cdc phuong an khac, M =1, va vi tri bat dau ctia co hdi tim
goi dich trong khung tim goi 1a don vi mién thoi gian K1/2 trong khung tim goi. Ki
12 s6 nguyén duong, va K ¢6 thé dugc chia chinh x4c cho 2.

C6 thé hidu dugc rang, gia tri K1 khong nén 16n hon hai 14n s6 lugng don vi
mién thoi gian ¢6 trong mét khung tim goi.
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Vi du, khi khoang cach séng mang con la 15 kHz, thi sb lugng khe c6 trong
khung 1a 10. Cu thé 13, khung tim goi ¢6 thé bao gdm tir khe 0 dén khe 9. Trong
trufmg hop nay, vi tri bt dau cua co hoi tim goi dich trong khung tim goi ¢ thé 1a

khe bt ky trong s6 tir khe 1 dén khe 9 trong khung tim goi.

Vi du khac, khi khoang cach séng mang con la 30 kHz, thi sb luong khe c6
trong khung 1a 20. Cu thé 13, khung tim goi ¢ thé bao gdm tir khe 0 dén khe 19.
Trong trudong hop nay, vi tri bit dau cua co hdi tim goi dich trong khung tim goi ¢o

thé 12 khe bét ky trong s tir khe 1 dén khe 19 trong khung tim goi.

Vi du khac, khi khoang cach séng mang con la 60 kHz, thi s6 luong khe c6
trong khung 1a 40. Cu thé 13, khung tim goi ¢6 thé bao goém tir khe 0 dén dén 39.
Trong truong hop nay, vi tri bit ddu cua co hoi tim goi dich trong khung tim goi ¢6

thé 12 khe bat ky trong s6 tir khe 1 dén khe 39 trong khung tim goi.

Vi du khéc, khi khoang cach séng mang con la 120 kHz, thi s& lwong khe c6
trong khung 1a 80. Cu thé 13, khung tim goi c6 thé bao gbm tir khe 0 dén khe 79.
Trong truong hop nay, vi tri bat ddu cia co hoi tim goi dich trong khung tim goi ¢6

thé 1a khe bét ky trong s6 tir khe 0 dén khe 79 trong khung tim goi.

Tuy chon, theo mot s6 phuong an, K1 1a s6 luong don vi mién thoi gian c6
trong mdt khung tim goi. Vi duy, gia su rang don vi mién thoi gian 1a khe. Khi
khoang cich séng mang con 1a 15 kHz, thi vi tri bat ddu ctia co hdi tim goi dich
trong khung tim goi ¢6 thé 13 khe 5 trong khung tim gQi. Khi khoang cach song
mang con 1a 30 kHz, thi vi tri bat dAu cta co hdi tim goi dich trong khung tim goi
¢6 thé 13 khe 10 trong khung tim goi. Khi khodng cach song mang con 1a 60 kHz,
thi vi trf bit diu cua co hoi tim goi dich trong khung tim goi ¢cb thé 1a khe 20 trong
khung tim goi. Khi khoang céch song mang con 14 120 kHz, thi vi tri bat dau cta co

hoi tim goi dich trong khung tim goi ¢6 thé 1a khe 40 trong khung tim goi.

" C6 thé hidu duogc rang, khe s6 x theo phuong &n ndy ctia sang ché ¢c6 thé con
duoc goi la khe x, va biéu thi khe c6 chi s6 khe 12 x (x 1a s6 nguyén duong 16n hon
hoac bé’mg 0). Vi dy, khe s6 0 co thé con dugc goi 1a khe 0, va biéu thi khe c6 chi sb
1a 0; va khe s65¢o thé con dugc goi la khe 5, va biéu thi khe c6 chi sb 1a 5. Tuong
tu, don vi mién thoi gian thit x theo phuong dn nay cua sang ché c6 thé con duogc
goi la don vi mién thoi gian x, va biéu thi don vi mién thoi gian ¢ chi 36 1a x;
khung con x ¢o6 thé con duoc goi 1a khung con X, va biéu thi khung con c6 chi s6
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khung con 14 x; khe nhd thir x ¢6 thé con dugc goi 13 khe nho x, va biéu thi khe nhé
¢6 chi sé khe nhé 1a x; va don vi khong c6 khe thit x c6 thé con duoc goi 1a don vi

khong c6 khe x, va biéu thi don vi khong c6 khe c6 chi s don vi khong c6 khe 1a x.

C6 thé hidu duoc ring, khe x trong khung tim goi la khe tht (x+1) trong
khung tim goi. Vi dy, khe 0 trong khung tim goi 1a khe thtr nhét trong khung tim goi,
va khe 5 trong khung tim goi 1 khe thir sdu trong khung tim goi. Tuong tu, don vi
mién thoi gian x trong khung tim goi 1a don vi mién thoi gian thit (x+1) trong khung
tim goi; khung con x trong khung tim goi la khung con thi (x+1) trong khung tim
goi; khe nho x trong khung tim goi 12 khe nhd thir (x+1) trong khung tim goi; va
don vi khong c6 khe x trong khung tim goi 1a don vi khong c6 khe tha (x+1) trong

khung tim goi.

Tuy chon, theo mot sb phuong an, M = 1, va vi tri bt dau ctia co hdi tim goi
dich trong khung tim goi ¢6 thé 1a don vi mién thoi gian dé nhan khi tin higu dong
bo hoa trong khung tim goi boi thiét bi ddu cudi. N6i cach khac, PO va khéi tin hiéu
ddng bd héa c6 thé st dung cung don vi mién thoi gian. Didu nay c6 thé 1am giam
su chiém gitt clia c4c tai nguyén mién thoi gian béi PO. Theo cach nay, tai nguyén

mién thoi gian dugc tiét kiém c6 thé dugc st dung dé truyén thong tin khac.

Tuy chon, theo mot sd phwong 4n, M = 1, va vi tri bit dau cua co hoi tim goi
dich trong khung tim goi ¢ thé 1a don vi mién thoi gian bén canh don vi mién thoi
gian dé nhan khdi tin hi¢u ddng bd hoa cudi cung trong khung tim goi bdi thiét bi
ddu cudi. Vi du khéc nita, don vi mién thoi gian 1a khe. Gia st rang khoang cach
séng mang con la 15 kHz. Néu khdi tin hiéu ddng bd hoa cudi cing nhan dugc bai

thiét bj dAu cubi nim & khe 6, thi don vi mién thoi gian thi nhét 12 khe 7.

Thiét bi dau cudi co thé x4c dinh vi tri cua don vi mién thdi gian cia SSB
g vién va vi tri ctia don vi mién thoi gian ctia SSB dugc truyén thuc té dwa vao
thong tin chi bao vi tri SSB dugc giri boi thiét bi mang. C6 thé hiéu duge rang, SSB
dugc truyén thuc té 12 SSB thuc té duogc gui boi thiét bi mang. SSB tng vién ¢6 thé
con dugce goi la SSB ¢o thé duoc truyén. Thiét bi dau cudi c6 thé nhan SSB & vi tri
trong d6 SSB tng vién dugc bd tri. SSB dugc truyén thue té nay co thé con duoc
goi 1a SSB d4 nhan. Cudi cling, thiét bi dau cudi nhan SSB & vi trf mién thoi gian

trong do thiét bi mang thuc té gtri SSB nay.

Thiét bi mang c6 thé biéu thi vi tri cia SSB béng cach sir dung thong tin 4nh
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xa bit RMSI.

Vi du, dbi v6i dai tn sb cao hon 6 GHz, mot tap hop chum tin hiéu dong bo
hoa c6 t6i da 64 SSB. 64 SSB nay c6 thé duoc nhom thanh tdm nhém. Thiét bi
mang cO thé st dung thong tin 8-bit dé biéu thi xem mdi nhom SSB nay c6 dugc
giri hay khong. Mdi nhém SSB ¢6 thé bao gdm tam SSB. Thiét bi mang c6 thé su
dung thong tin 8-bit dé biéu thi xem tdm SSB nay c6 dugc giri hay khong. Cac trang
thai v& viéc xem cac SSB & mdi nhoém SSB ¢6 dugc giii hay khong 1a nhét quan. Do
d6, thiét bi mang c6 thé st dung thong tin chi béo vi tri SSB ¢6 d6 dai la 16 bit dé
biéu thi vi tri cia don vi mién thoi gian dé truyén SSB va vi tri cia don vi mién thoi
gian cia SSB duoc truyén thuc té. Vi duy, thong tin chi bao vi tri SSB la
1101100110100011. Tém bit diu tién trong 16 bit nay c6 thé biéu thi thong tin
nhém. Théng tin nhém 1a 11011001, c6 thé bidu thi rang cac SSB ¢ nhém 0, nhom 1,
nhém 3, nhom 4 va nhom 7 thuc sy duge gui. Tam bit cudi trong 16 bit nay ¢ thé
bidu thi thong tin trong nhém. Thong tin trong nhém la 10100011, biéu thi rang cac
SSB 0, 2, 6 va 7 6 nhom nay dugc gui.

Thiét bi ddu cubi c6 thé xéc dinh hai kiéu SSB, trong d6 mot kiéu SSB thuc
té dugc ghri boi thiét bi mang, va kiéu con lai 1a SSB tng vién. Van st dung
1101100110100011 1am mot vi du vé thong tin chi béo vi tri SSB, cac SSB thuc té
dugc gui boi thiét bi mang 1a cac SSB 0, 2, 6 va 7 & cadc nhom 0, 1,3,4va7. Cac

SSB ting vién déu 1a cac SSB & cdc nhém tir 0 dén 7.

Thiét bi mang ciing c6 thé gt chi s6 thoi gian cua SSB dén thiét bi dau cudi.
Chi sb thoi gian ctia SSB dugc sir dung dé biéu thi vi trf tai nguyén mién thoi gian
ma c6 thé duoc sit dung boi thiét bi mang dé gai SSB. Theo céch nay, thiét bi dau
cubi xac dinh, dua vao chi sb thoi gian SSB va thong tin chi béo vi trf SSB, vi trf tai
nguyén mién thoi gian ciia SSB thuc té duoc giri boi thiét bi mang va vi tri tai

nguyén mién thoi gian ctia SSB tng vién.

Tuy chon, theo mot s6 phwong 4n, M bang 2, vi tri bat ddu cla tai nguyén
mién thoi gian thk nhét trong s6 M tai nguyén mién thoi gian c6 thé 1a don vi mién
thoi gian 0 trong khung tim goi, va vi tri bat dau cia tai nguyén mién thoi gian tha
hai trong s6 M tai nguyén mién thodi gian c6 thé 1a don vi mién thoi gian Ka/2 trong
khung tim goi, trong d6 Ko 1a s6 nguyén duong 16n hon 2 va c6 thé dugc chia chinh

x4c cho 2. Tuy chon, theo mot s6 phuong 4n, tai nguyén mién thoi gian trén do co

-0 -



47383 23/108

hoi tim goi dich dwgc bé tri ¢6 thé 1a tai nguyén mién thdi gian thi nhat. Tuy chon,
theo cac phuong an khac, tai nguyén mién thoi gian trén d6 co hdi tim goi dich
duge bé tri ¢6 thé 13 tai nguyén mién thoi gian thir hai. N6i cach khéc, vi tri bat dau
clia co hdi tim goi dich trong khung tim goi ¢6 thé 1a vi tri bit ddu cia tai nguyén
mién thoi gian thi nhét hodc vi tri bit ddu cua tai nguyén mién thoi gian thit hai. Cu
thé 13, vi trf bit dau cta co hoi tim goi dich trong khung tim goi la don vi mién thoi

gian 0 trong khung tim goi hodc don vi mién thoi gian K»/2 trong khung tim goi.

Tuong tu véi Ki, gia tri Kz khong nén 16n hon hai lan s6 lugng don vi mién

thoi gian c6 trong mot khung tim goi.

Tuy chon, theo mot sb phuong 4n, M béng 2, it nhit mot don vi mién thoi
gian co thé c6 giita don vi mién thoi gian thi nhét trong tai nguyén mién thoi gian
thit nhat trong s6 M tai nguyén mién thoi gian va don vi mién thoi gian thir nhét

trong tai nguyén mién thoi gian thit hai trong s6 M tai nguyén mién thoi gian.

Bing cach st dung khoang cach song mang con 15 kHz lam mot vi du, khi vi
tri bt dau hoic vi tri mién thoi gian cla tai nguyén mién thoi gian thi nhét 12 khe 0,
thi vi tri bit ddu hodc vi tri mién thoi gian cua tai nguyén mién thoi gian th hai c6
thé 1a khe bét ky trong sd cac khe tir 2 dén 8. C6 thé hidu dugc rang, néu don vi
mién thoi gian thi nhét trong tai nguyén mién thoi gian thir hai 12 khe 9, khi khung
con tiép theo cling 12 khung tim goi, thi cdc vi tri bét dau hodc vi tri mién thoi gian
ctia hai don vi mién thoi gian trong cdc khung tim goi khac nhau ¢6 thé 1a lién tiép.
Tuwong tu, khi vi tri bét dAu hodc vi tri mién thoi gian cla tai nguyén mién thoi gian
thtr nhét 13 khe 1, thi vi tri bat dau hodc vi tri mién thdi gian cia tai nguyén mién
thoi gian thtt hai ¢6 thé 1a khe bt ky trong sb céc khe tir 3 dén 8. Tuong tw, khi vi
tri bat dAu hodc vi trf mién thoi gian cla tai nguyén mién thoi gian tha nhét 1a khe 2,
thi vi trf bat dau hodc vi tri mién thoi gian cla tai nguyén mién thoi gian thi hai c6
thé 1a khe bt ky trong s6 cac khe tir 4 dén 8. Tuong tu, khi vi tri bat dau hoic Vi tri
midn thoi gian cla tai nguyén mién thoi gian thi nhit 1a khe 3, thi vi trf bét dau
hodc vi tri mién thoi gian cla tai nguyén mién thoi gian thi hai ¢6 thé 1 khe bat ky
trong s6 cac khe tr 5 dén 8. Tuwong tu, khi vi tri bat dau hodc vi tri mién thoi gian
cua tai nguyén mién thoi gian tht nhét 13 khe 4, thi vi tri bat ddu hodc vi tri mién
thoi gian cla tai nguyén mién thoi gian tht hai c6 thé 13 khe bat ky trong s cac khe

duoc danh sb tir 6 dén 8. Tuong tu, khi vi tri bét dau cua tai hguyén mién thoi gian
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thir nhat 13 khe 5, thi vi tri bt diu hogic vi tri mién thoi gian clia tai nguyén mién
thoi gian tht hai c6 thé 1a khe 7 hodc 8. Tuong tu, khi vi tri bat ddu hodc vi tri mién
thori gian ciia tai nguyén mién thoi gian thi nhét 1a khe 6, thi vi tri bat dau hodc vi
tri mién thoi gian clia tai nguyén mién thoi gian thit hai ¢6 thé 12 khe 8.

Ngudi c6 hidu biét trung binh trong linh vuc k¥ thuét c6 thé hiéu ring, céc
phuong an thyce hién cu thé trong d6 khoang cach séng mang con 1a 30 kHz, 60 kHz
hodc 120 kHz twong tw v6i phuong an thuc hién trong d6 khoang cach song mang

con 12 15 kHz. Dé tranh 13p lai, céc chi tiét khong duge md ta ¢ day.

Tuy chon, theo mot sb phuong 4n, K 1a sb luong don vi mién thoi gian ¢6
trong moOt khung tim goi. Vi du, gia st rang don vi mién thoi gian 1a khe. Khi
khoang cach séng mang con la 15 kHz, thi vi tri bét dAu hodc vi tri mién thdi gian
cla tai nguyén mién thoi gian tha nhét c6 thé ndm & khe 0 trong khung tim goi, va
vi tri bat du hodc vi tri mién thdi gian cla tai nguyén mién thoi gian thir hai c6 thé
nim & khe 5 trong khung tim goi. Khi khoang cach séng mang con 13 30 kHz, thi vi
tri bit dAu hodc vi tri mién thoi gian cla tai nguyén mién thoi gian thir nhét c6 thé
nam & khe 0 trong khung tim goi, va vi tri bét dAu hodc vi tri mién thoi gian cla tai
nguyén mién thoi gian tht hai ¢ th8 ndm & khe 10 trong khung tim goi. Khi
khoéang cach séng mang con la 60 kHz, thi vi trf bat dau hodc vi tri mién thoi gian
cua tai nguyén mién thoi gian thi nhét c6 thé ndm & khe 0 trong khung tim goi, va
vi tri bat dau hodc vi tri mién thoi gian cla tai nguyén mién thoi gian thir hai ¢6 thé
nim & khe 20 trong khung tim goi. Khi khoang cach séng mang con la 120 kHz, thi
vi tri bt dau hodc vi tri mién thoi gian cla tai nguyén mién thoi gian fhl’r nhit c6 thé
nam & khe 0 trong khuhg tim goi, va vi tri bat dau hodc vi tri mién thoi gian cta tai

nguyén mién thoi gian th hai ¢6 thé nim & khe 40 trong khung tim 20i.

Tuy chon, theo mot sb phuong 4n, M b%mg 4, va thiét bi dau cudi xac dinh
rang vi tri bt dAu hodc vi trf mién thdi gian cua tai nguyén mién thoi gian thir nhit
trong s6 M tai nguyén mién thoi gian 1a don vi mién thdi gian 0 trong khung tim goi
nay, vi tri bét dau hodic vi tri mién thoi gian cua tai nguyén mién thoi gian thit hai
trong s6 M tai nguyén mién thoi gian 12 don vi mién thoi gian K»/4 trong khung tim
goi, vi tri bt d3u hodc vi trf mién thdi gian cua tai nguyén mién thoi gian th ba
trong s6 M tai nguyén mién thoi gian 13 don vi mién thoi gian K»/2 trong khung tim

goi va vi tri bat dau hodc vi tri mién thoi gian cua tai nguyén mién thoi gian thi tu
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trong s6 M tai nguyén mién thoi gian 1a don vi mién thoi gian 3xK, /4 trong

khung tim goi. Tuy chon, theo mot sd phuong 4n, tai nguyén mién thoi gian trén d6
co hoi tim goi dich dugc b tri cd thé 1a tai nguyén mién thc‘ri gian th nhét. Tuy
chon, theo cac phuong an khéc, tai nguyén mién thoi gian trén d6 co hdi tim goi
dich duoc bd tri c6 thé 1a tai nguyén mién thoi gian tht hai. Tuy chon theo céc
phuong an khéc, tal nguyén mién thoi gian trén d6 co hoi tim goi dich duoc bb tri
c6 thé 1a tai nguyen mlen thoi glan thr ba. Tuy chon, theo cac phuong 4n khac, tai
nguyén mién thoi gian trén d6 co hoi tim goi dich dugc bd tri c6 thé 1a tai nguyén
mién thoi gian thit tu. N6i cach khéc, vi tri bat dau cta co hdi tim goi dich trong
khung tim goi ¢o thé 1a vi tri bt ddu cla tai nguyén mién thoi gian thir nhét, vi tri
bt dAu cla tai nguyén mién thoi gian th@ hai, vi tri bt dAu cla tai nguyén mién
thoi gian thit ba hodc vi tri bt diu cta tai nguyén mién thoi gian thtr tu. Cy thé 1,
vi tri bt ddu ctia co hoi tim goi dich trong khung tim goi 1a don vi mién thoi gian 0
trong khung tim goi, don vi mién thoi gian K»/4 trong khung tim goi, don vi mién

thoi gian K»/2 trong khung tim goi hodc don vi mién thoi gian 3xK, /4 trong

khung tim goi. N6i cach khac, vi tri mién thoi gian cia co hdi tim goi dich trong
khung tim goi co thé vi tri mién thoi gian cua tai nguyén mién thoi gian thir nhét, vi
tri mién thoi gian cla tai nguyén mién thoi gian tht hai, vi tri mién thoi gian cua tai
nguyén mién thoi gian tht ba hodc vi tri mién thoi gian cla tai nguyén mién thoi
gian thtt tw. Cu thé 13, vi tri mién thoi gian cta co hdi tim goi dich trong khung tim
goi la don vi mién thoi gian 0 trong khung tim goi, don vi mién thoi gian K»/4 trong
khung tim goi, don vi mién thoi gian K»/2 trong khung tim goi hodc don vi mién

3xK, /4

thoi gian trong khung tim goi.

ft nhat mot don vi midn thdi gian ¢6 thé c6 gitta céc vi trf bat dau cua hai tai
nguyén mién thoi gian 1ién k& trong M tai nguyén mién thoi gian, hodc cac vi tri bét
dau cua hai tai nguyén mién thoi gian lién ké nay c6 thé dugc tach roi boi it nhét
mdt don vi mién thoi gian, twong tu véi trudng hop trong do M bang 2.

Béng cach st dung khoang cach song mang con 15 kHz lam mot vi du, khi vi
tr bt dAu hodc vi tri mién thoi gian cla tai nguyén mién thoi gian thfr nhét 13 khe 0,
thi vi trf bét dau hodc vi tri mién thoi gian cta tai nguyén mién thoi gian tht hai ¢6
thé 1a khe 2, vi trf bat dau hodc vi tri mién thoi gian cla tai nguyén mién thoi gian
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thit ba co thé 1a khe 4 va vi tri bat dau hodc vi tri mién thoi gian cua tai nguyén

mién thoi gian thit tu ¢6 thé 1a khe bat ky trong sé céc khe tir 6 dén 8.

VAn bing cach st dung khoang cach song mang con 15 kHz lam mot vi duy,
khi vi tri bt dAu hodc vi tri midn thoi gian cia tai nguyén mién thoi gian tha nhat 1a
khe 0, thi vi trf bit dau hodc vi tri mién thoi gian cua tai nguyén mién thoi gian thi
hai c6 thé 1a khe 3, vi tri bt dAu hodc vi tri mién thoi gian cla tai nguyén mién thoi
gian th{r ba ¢ thé 14 khe 5 va vi tri bt dau hogc vi tr mién thoi gian cua tai nguyén

mién thoi gian thit tw ¢6 thé 1a khe 7 hoic 8.

Van bang cach st dung khoang cach song mang con 15 kHz lam lam vi du,
khi vi trf bit dAu cia tai nguyén midn thoi gian thir nhat 1a khe 0, thi vi tri bt dau
hotc vi tri mién thoi gian cua tai nguyén mién thoi gian thit hai ¢6 thé 1a khe 3, vi tri
bét dAu hodc vi tri mién thoi gian cla tai nguyén mién thoi gian tht ba c6 thé 1a khe
6 va vi tri bat diu hodic vi tri mién thoi gian cua tai nguyén mién thoi gian tht tu ¢6
thé 12 khe 8.

Van bang cach st dung khoang cach séng mang con 15 kHz lam mot vi duy,
khi vi trf bt d4u hodc vi tri mién thoi gian cla tai nguyén mién thoi gian thir nhét 13
khe 0, thi vi tri bat dau hodc vi tri mién thoi gian cla tai nguyén mién thoi gian thi
hai c6 thé 13 khe 4, vi tri bat dau hodc vi tri mién thoi gian cua tai nguyén mién thoi
gian thr ba ¢ thé 13 khe 6 va vi tri bit ddu hogc vi tri mién thoi gian cia tai nguyén

mién thoi gian thi tu c6 thé 12 khe 8.

Van bing cach st dung khoang cach séng mang con 15 kHz lam mot vi du,
khi vi trf bat dau hodc vi tri mién thoi gian cua tai nguyén mién thoi gian th nhét 12
khe 1, thi vi tri bt diu hodc vi tri mién thoi gian cla tai nguyén mién thoi gian thit
hai c6 thé 1a khe 3, vi tri bat ddu hodc vi tri mién thoi gian cua tai nguyén mién thoi
gian thtr ba ¢ thé 12 khe 5 va vi tri bat diu hodc vj tri mién thoi gian cia tai nguyén

mién thoi gian thit tu cd thé 13 khe 7 ho#c khe 8.

Van bing cach sit dung khoang cach séng mang con 15 kHz lam mot vi du,
khi vi tri bt diu hodc vi tri mién thoi gian cia tai nguyén mién thoi gian tht nhét 12
khe 1, thi vi tri bt dau hodc vi tri mién thoi gian cla tai nguyén mién thoi gian thir
hai ¢6 thé 14 khe 3, vi tri bit diu hodc vi tr mién thoi gian cua tai nguyén mién thoi
gian thir ba ¢ thé 14 khe 6 va vi tri bat ddu hodc vi tri mién thoi gian cla tai nguyén
mién thoi gian thi tu c6 thé 1a khe 8.
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Van bing cach st dung khoang céch séng mang con 15 kHz lam mot vi du,
khi vi trf bt dAu hodc vi tri mién thoi gian clia tai nguyén mién thoi gian thir nhat 13
khe 1, thi vi tri bat dau hozc vi tri mién thoi gian cla tai nguyén mién thoi gian tht
hai c6 thé 1a khe 4, vi tri bit dau hoic vi trf mién thoi gian cua tai nguyén mién thoi
gian thir ba c6 thé 1a khe 6 va vi tri bit ddu hodc vi tri mién thoi gian cla tai nguyén

mién thoi gian thit tw c6 thé 1a khe 8.

Van bang cach sir dung khoang cach séng mang con 15 kHz lam mot vi dy,
khi vi trf bit dAu hodc vi tri mién thdi gian ciia tai nguyén mién thoi gian tht nhat 1a
khe 2, thi vi tri bat dau hodc vi tri mién thoi gian cla tai nguyén mién thoi gian thi
hai c6 thé 1a khe 4, vi tri bat dau hodc vi tri mién thoi gian ctia tai nguyén mién thoi
gian th(t ba c6 thé 1a khe 6 va vi tri bt ddu hoic vi tri mién thoi gian cua tai nguyén

mién thoi gian thir tw ¢6 thé 12 khe 8.

Ngudi c6 hiéu biét trung binh trong linh vuc k¥ thudt c6 thé hiu ring, cac
phuong an thuc hién cu thé trong d6 khoang cach song mang con la 30 kHz, 60 kHz
hodc 120 kHz twong tu v6i phuong an thuc hién trong d6 khoang cach séng mang

con 13 15 kHz. Dé tranh lap lai, céc chi tiét khong dugc md ta & day.

Tuy chon, theo mdt s6 phuong 4n, K 1a s6 lugng don vi mién thoi gian cé

trong mot khung tim goi.

Béng cach sir dung khoéng cach song mang con 30 kHz lam mot vi du, vi tri
bét dAu hodc vi tri mién thoi gian cla tai nguyén mién thoi gian thit nhét c6 thé nam
& khe 0 trong khung tim goi, vi tri bt dAu hodc vi tri mién thoi gian cla tai nguyén
mién thoi gian tht hai c6 thé nam & khe 5 trohg khung tim goi, vi tri bét d4u hoic vi
tri mién thoi gian cla tai nguyén mién thdi gian thit ba c6 thé nam & khe 10 trong
khung tim goi va vi tri b4t dAu hodc vi tri mién thoi gian cua tai nguyén mién thoi

gian tht tu ¢ thé ndm & khe 15 trong khung tim goi.

Bing cach sir dung khodng cach séng mang con 60 kHz lam mot vi du, vi tri
bt dAu hodic vi trf mién thoi gian cla tai nguyén mién thoi gian thi nhit c¢6 thé nim
& khe 0 trong khung tim goi, vi tri bat dAu hodc vi tri mién thoi gian cla tai nguyén
mién thoi gian thi hai ¢6 thé nim & khe 10 trong khung tim goi, vi tri bét dau hodc
vi tri mién thoi gian cua tai nguyén mién thoi gian thit ba ¢6 thé nim & khe 20 trong
khung tim goi va vi tri bét dAu hodc vi tri mién thoi gian cia tai nguyén mién thoi
gian thtr tu c6 thé ndm & khe 30 trong khung tim goi.
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Bing céach st dung khoang cach song mang con 120 kHz lam mot vi du, vi
tri bit dAu hodc vi tri mién thoi gian cua tai nguyén mién thoi gian thir nhit ¢6 thé
nim & khe 0 trong khung tim goi, vi tri bat dau hodc vi tri mién thoi gian cuia tai
nguyén mién thoi gian tht hai c6 thé nam & khe 20 trong khung tim goi, vi tri bét
dAu hodc vi tri mién thoi gian cua tai nguyén mién thoi gian tht ba c6 thé nam &
khe 40 trong khung tim goi va vi tri bat dau hodc vi tri mién thoi gian cua tai

nguyén mién thoi gian th tu ¢6 thé ndm & khe 60 trong khung tim goi.

Tuy chon, theo mot sd phuong &n, khi M bang 4 va mdt khung tim goi bao
gdm K' don vi mién thoi gian, thi vi trf bat dau hogc vi tri mién thoi gian cia mot
trong sd bdn tai nguyén mién thoi gian 1a don vi mién thoi gian 0, va vj tri bat dau
hodc vi tri mién thoi gian cia mt tai nguyén mién thoi gian khéc trong s6 bbn tai
nguyén mién thoi gian 13 don vi mién thoi gian K'/2. Céc vi tri bat dau hodc vi tri
mién thoi gian cua céc tai nguyén mién thoi gian con lai trong s6 bdn tai nguyén
mién thoi gian ¢6 thé nim & céc vi tri duoc tach roi khoi don vi mién thoi gian thu
nhét trong hai tai nguyén mién thoi gian néu trén boi cac don vi mién thoi gian.
Diéu nay co thé tao diéu kién thuan l¢i cho viéc sir dung don vi mién thoi gian véi

SSB theo cach ghép kénh phén chia theo thoi gian.

C6 thé hidu dugc rang, cac vi tri bt dAu hodc vi tri mién thdi gian cta chi hai
trong s6 bon tai nguyén mién thoi gian can 1an luot 1a don vi mién thoi gian 0 va
don vi mién thoi gian K'/2. Pon vi mién thoi gian K'/2 ¢6 thé 12 vi tri bét dau cua tai
nguyén mién thoi gian tht hai trong sb bdn tai nguyén mién thoi gian; don vi mién
thosi gian K'/2 c6 thé 1a vi tri bit dAu clia tai nguyén mién thoi gian thit ba; hodc don

vi mién thoi gian K'/2 ¢6 thé vi tri bit ddu cua tai nguyén mién thoi gian thir tu.

Béng céach st dung khoang cach séng mang con 15 kHz lam mot vi du, vi tri
bét dau hodc vi trf mién thoi gian cta tai nguyén mién thoi gian tht nhét c6 thé ndm
& khe 0 trong khung tim goi, vi tri b4t dAu hodc vi trf mién thoi gian cla tai nguyén
mién thoi gian tht hai c6 thé nam & khe 3 trong khung tim goi, vi tri bt dau hoic vi
tri mién thoi gian cua tai nguyén mién thoi gian thtt ba ¢ thé ndm & khe 5 trong
khung tim goi va vi tri bt dAu hodc vi tri mién thoi gian cua tai nguyén mién thoi

gian tht tu co thé ndm & khe 8 trong khung tim goi.

Vin bing cach st dung khoang cach séng mang con 15 kHz lam mot vi du,

vi tri bét dau hodc vi tri mién thoi gian cia tai nguyén mién thoi gian thr nhat ¢6 the
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nam & khe 0 trong khung tim goi, i tri bét dAu hodc vi tri mién thoi gian cla tai
nguyén mién thoi gian tht hai ¢6 thé nim & khe 2 trong khung tim goi, vi tri bit dau
hodc vi tri mién thoi gian cua tai nguyén mién thoi gian thi ba ¢6 thé nim & khe 5
trong khung tim goi va vi tri bat dAu hodc vi trf mién thoi gian cua tai nguyén mién

thoi gian thir tu ¢6 thé ndm & khe 7 trong khung tim goi.

Bing céch sir dung khoang cach séng mang con 30 kHz lam mot vi du, vi tri
bt dAu hodc vi tri mién thoi gian cua tai nguyén mién thoi gian tha nhéit c6 thé nim
& khe 0 trong khung tim goi, vi tri bat dau hoac vi trf midn thoi gian cua tai nguyén
mién thoi gian tht hai c6 thé nam & khe 5 trong khung tim goi, vi tri bét dau hoic vi
tri mién thoi gian cla tai nguyén mién thoi gian thit ba c6 thé ndm & khe 10 trong
khung tim goi va vi tri bt dau hodc vi tri mién thoi gian cua tai nguyén mién thoi

gian tht tu ¢ thé nam & khe 15 trong khung tim goi.

Van bang cach st dung khoang cach séng mang con 30 kHz lam mdt vi du,
vi tri bt déu hoic vi tri mién thoi gian cla tai nguyén mién thoi gian thir nhét c6 thé
nam & khe 0 trong khung tim goi, vi tr bat dau hodc vi tri mién thoi gian cuia tai
nguyén mién thoi gian tht hai c6 thé ndm & khe 10 trong khung tim goi, vi tri bét
dAu hoic vi tri mién thoi gian cua tai nguyén mién thoi gian tht ba ¢ thé nim &
khe 13 trong khung tim goi va vi tri bat dau hodc vi tri mién thoi gian cua tai

nguyén mién thoi gian thit tu c6 thé nam & khe 15 trong khung tim goi.

Bing cach sir dung khoang cach song mang con 60 kHz lam mot vi du, vi tri
bt dAu hodc vi tri mién thoi gian cla tai nguyén mién thoi gian tha nhat ¢6 thé nim
& khe 0 trong khung tim goi, vi tri bat dau hodc vi tri mién thoi gian cta tai nguyén
mién thoi gian tha hai c6 thé nim & khe 10 trong khung tim goi, vi tri bt dau hozc
vi trf mién thoi gian cua tai nguyén mién thoi gian tht ba c6 thé nim & khe 20 trong
khung tim goi va vi tri bt dAu hoidc vi tri mién thoi gian cua tai nguyén mién thoi

gian tht tu co thé nam & khe 30 trong khung tim goi.

Van bang cach st dung khoang cach séng mang con 60 kHz lam mat vi du,
vi tri bt ddu hodc vi tri mién thoi gian cta tai nguyén mién thoi gian tha nhét c6 thé
nam & khe 0 trong khung tim goi, vi tri bt dAu hodc vi tri mién thoi gian cua tai
nguyén mién thoi gian tht hai c6 thé nam & khe 20 trong khung tim goi, vi tri bét
dau hodic vi trf mién thoi gian cia tai nguyén mién thoi gian thit ba ¢6 thé nam &

khe 25 trong khung tim goi va vi tri bat dau hoac vi tri mién thoi gian cua tai
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nguyén mién thoi gian thir tw co thé nam & khe 30 trong khung tim goi.

Béng cach st dung khoang cach séng mang con 120 kHz lam mot vi du, vi
tr{ bt ddu hodc vi tri mién thoi gian cta tai nguyén mién thoi gian thir nhét c6 thé
nam & khe 0 trong khung tim goi, vi trf bat dau hodc vi tri mién thoi gian cla tai
nguyén mién thoi gian tht hai c6 thé nam & khe 20 trong khung tim goi, vi tri bat
dAu hodc vi tri mién thoi gian cua tai nguyén mién thoi gian tht ba c6 thé nam &
khe 40 trong khung tim goi va vi tri b4t dAu hodc vi tri mién thoi gian cla tai

nguyén mién thoi gian tht tu c6 thé nam & khe 60 trong khung tim goi.

Van bing cach sit dung khoang cach song mang con 120 kHz lam mot vi duy,
vi tri bat du hodc vi tri mién thoi gian cua tai nguyén mién thoi gian thir nhét c6 thé
nam & khe 0 trong khung tim goi, vi tri bét dAu hodc vi tri mién thoi gian cia tai
nguyén mién thoi gian tht hai ¢6 thé nam & khe 40 trong khung tim goi, vi tri bét
dau hodc vi tri mién thoi gian cua tai nguyén mién thoi gian tht ba c6 thé nim &
khe 50 trong khung tim goi va vi tri bat dau hodc vi tri mién thoi gian cla tai

nguyén mién thoi gian tht tw c6 th& ndm & khe 60 trong khung tim goi.

Van bang cach st dung khoang cach séng mang con 120 kHz lam mot vi du,
vi tri bat dau hodc vi tri mién thoi gian cta tai nguyén mién thoi gian thir nhét c6 thé
nam & khe 0 trong khung tim goi, vi tri bt dAu hodc vi tri mién thoi gian cia tai
nguyén mién thoi gian thit hai c6 thé nam & khe 10 trong khung tim goi, vi tri bét
dau hodc vi tri mién thoi gian cia tai nguyén mién thoi gian thit ba c6 thé nim &
khe 20 trong khung tim goi va vi tri bt dAu hodc vi trf mién thoi gian cua tai

nguyén mién thoi gian thit tu cd thé ndm & khe 40 trong khung tim goi.

Tuy chon, theo mdt sb phuong 4n, M bé“mg 4. Thiét bi dau cudi xéac dinh réng
vi tri bat dau hodc vi tri mién thoi gian cla tai nguyén mién thoi gian tht nhét trong
s6 M tai nguyén mién thoi gian 1a don vi mién thoi gian 0 trong khung tim goi, vi trf
bt dAu hodc vi tri mién thoi gian cla tai nguyén mién thoi gian thr hai trong s6 M
tai nguyén mién thoi gian 1a don vi mién thoi gian 3 trong khung tim goi, vi tri bét
dau hodic vi trf mién thoi gian cla tai nguyén mién thoi gian th ba trong s6 M tai
nguyén mién thoi gian 1a don vi mién thoi gian 5 trong khung tim goi va vi tri bét
diu hodic vi tri mién thdi gian cua tai nguyén mién thoi gian tht tu trong s6 M tai
nguyén mién thoi gian 1a don vi mién thoi gian 8 trong khung tim goi, trong do

khung tim goi nay bao gbm 10 don vi mién thoi gian. Noi cach khac, vi tri bét dau
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ctia co hoi tim goi dich trong khung tim goi ¢ thé 12 vi tri bit ddu cta tai nguyén
mién thoi gian tht nhat, vi trf bit dAu cta tai nguyén mién thoi gian tht hai, vi trf
bat dau cla tai nguyén mién thoi gian thit ba hogc vi tri bat ddu cua tai nguyén mién
thoi gian tht tu. Cu thé 13, vi tri bt dau cta co hdi tim goi dich trong khung tim goi
13 don vi mién thoi gian 0 trong khung tim goi, don vi mién thoi gian 3 trong khung
tim goi, don vi mién thoi gian 5 trong khung tim goi hodc don vi mién thoi gian 8
trong khung tim goi.

Céc bang tir bang 1 dén bang 20 thé hién vi tri cua mdi tai nguyén tim goi
trong khung tim goi khi don vi mién thoi gian 12 khung con hodc khe va cac gia tri
M 12 khéc nhau. Ngudi c6 hidu biét trung binh trong linh vue k¥ thuat c6 thé con
thu duoc, dua vao cac bang tir bang 1 dén bang 19, vi trf cta mdi tai nguyén tim goi

trong khung tim goi khi don vi mién thoi gian 13 khe nho hoac don vi khdng c6 khe.

Tuy chon, theo mot sb phuong é4n, céc vi tri dugc liét ké trong cac bang tu

bang 1 dén bang 20 1a cac vi tr bat ddu cua cac tai nguyén tim goi.

Tay chon, theo cac phuwong 4n khéc, cdc vi tri dugce liét ké trong cac bang tu

bang 1 dén bang 20 1a cac vi tri mién thoi gian cla cac tai nguyén tim goi.

Bang 1 thé hién cac vi tri clia cdc tai nguyén mién thoi gian dya trén khung

con khi mot khung tim goi bao gdm bon tai nguyén mién thoi gian.

Bang 1

PO O PO 1 PO 2 PO 3 PO O PO 1 PO 2 PO 3

N = (=== | OO
Al W w lwibs |w
o N KN Ee ) N LV I RV, I e Wl R
00 |0 |0 |00 |3 |00 |0

olo|lo|o|o|o|o|le
o | [0 [0 [0 o | o
o0 |1 oo |00 [~ |oo | o

Trong bang 1, PO 0 biéu thi chi sé khung con cua vi tri cla tai nguyén tim
goi thor nhét trong s6 bén tai nguyén tim goi trong khung tim goi, PO 1 biéu thi chi

s& khung con cuia vi tri cia tai nguyén tim goi thi hai trong so bon tai nguyén tim
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goi trong khung tim goi, PO 3 biéu thi chi s6 khung con cua vi tri cia tai nguyén
tim goi thi ba trong s& bdn tai nguyén tim goi trong khung tim goi va PO 4 biéu thi
chi s6 khung con cla vi trf cua tai nguyén tim goi thir tu trong s6 bén tai nguyén tim

goi trong khung tim goi.

Béng 2 thé hién cdc vi tri clia cdc tai nguyén mién thoi gian dua trén khung

con khi mot khung tim goi bao gbm hai tai nguyén mién thoi gian.

Bang 2

PO 0 PO 1 PO O PO 1 PO O PO 1 PO 0O PO 1
0 2 1 4 2 7 4 8

0 3 1 5 2 8 5 7

0 4 1 6 3 5 5 8

0 5 1 7 3 6 6 8

0 6 1 8 3 7

0 7 2 4 3 8

0 8 2 5 4 6

1 3 2 6 4 7

Trong bang 2, PO 0 biéu thi chi sb khung con cua vi trf clia tai nguyén tim
goi thur nhit trong s6 hai tai nguyén tim goi trong khung tim goi, va PO 1 biéu thi
chi sb khung con cla vi tri cia tai nguyén tim goi th hai trong s hai tai nguyén
tim goi trong khung tim goi. |

Bang 3 thé hién céc vi tri clia cdc tai nguyén mién thdi gian dya trén khe khi
mot khung tim goi bao gbm bdn tai nguyén mién thdi gian va khoang cich song

mang con la 15 kHz.

Bang 3
PO 0 PO1 |PO2 |PO3 |POO |PO1 |PO2 |PO3
0 2 4 6 0 13 6 8
0 2 4 7 0 4 6 8
0 2 4 8 1 3 5 7
0 2 5 7 1 3 5 8
0 2 5 8 1 3 6 8
0 2 6 8 1 4 6 8
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Trong bang 3, PO 0 biéu thi chi sb khe ctia vi tri cla tai nguyén tim goi thr
nhét trong sb bon tai nguyén tim goi trong khung tim goi, PO 1 bidu thi chi s khe
ctia vi tri clia tai nguyén tim goi thir hai trong s6 bén tai nguyén tim goi trong khung
tim goi, PO 3 biéu thi chi sb khe ctia vi tri cta tai nguyén tim goi thir ba trong sb
bdn tai nguyén tim goi trong khung tim goi va PO 4 biéu thi chi sé khe ctia vi tri cua
tai nguyén tim goi thir tu trong s6 bbn tai nguyén tim goi trong khung tim goi.

Bang 4 thé hién céc vi tri cla cac tai nguyén mién thoi gian dua trén khe khi
mot khung tim goi bao gbm hai tai nguyén mién thoi gian va khoang cach song

mang con 13 15 kHz.

Bang 4

PO O PO'1 PO O PO1 PO 0O PO 1 PO O PO 1
0 2 1 4 2 7 4 8

0 3 1 5 2 8 5 7

0 4 1 6 3 5 5 8

0 5 1 7 3 6 6 8

0 6 1 8 3 7

0 7 2 4 3 8

0 8 2 5 4 6

1 3 2 6 4 7

Trong bang 4, PO 0 biéu thi chi sb khe ctia vi trf cia tai nguyén tim goi tht
nhit trong sb hai tai nguyén tim goi trong khung tim goi, va PO 1 biéu thi chi s6 khe
cua vi tri cia tai nguyén tim goi thi hai trong sb hai tai nguyén tim goi trong khung

tim goi.

Céac bang tur bang 5 dén bang 7 thé hién céc vi tri cua céc tai nguyén mién
thoi gian dya trén khe khi mét khung tim goi bao gbdm bdn tai nguyén mién thoi

gian va khoang cach séng mang con la 30 kHz.
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Bang S

PO |PO |PO |PO |PO |PO |PO |PO |PO |PO |PO |PO
0 1 2 3 0 1 2 3 0 1 2 3

0 4 8 12 |0 5 9 16 |1 5 9 14
0 4 8 13 |0 5 10 |14 |1 5 9 15
0 4 g 4 |0 5 10 |15 1 5 9 16
0 4 8 15 |0 5 10 (16 |1 5 10 |14
0 4 8 16 |0 5 11 15 1 5 10 |15
0 4 9 13 |0 5 11 16 |1 5 10 |16
0 4 9 14 |0 5 12 (16 |1 5 11 15
0 4 9 15 |0 6 10 (14 |1 5 11 16
0 4 9 16 |0 6 10 |15 1 5 12 |16
0 4 10 |14 |0 6 10 |16 |1 6 10 |14

Bang 6

PO |PO |PO |PO |PO |PO |PO |PO |PO |PO |PO |PO
0 1 2 3 0 1 2 3 0 1 2 3

1 8 12 |16 |0 4 10 |16 |1 6 10 16
2 6 10 |14 |0 4 11 15 1 6 11 15
2 6 10 |15 |0 4 11 16 |1 6 11 16
2 6 10 |16 |0 4 12 |16 |1 6 12 |16
2 6 11 15 |0 5 9 13 1 7 11 15
2 6 11 16 |0 5 9 14 |1 7 11 16
2 6 12 (16 |0 5 9 15 |1 7 12 |16
2 7 11 15 |0 6 11 16 |0 7 12 |16
2 7 11 16 |0 6 12 |16 |0 8 12 |16
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2 7 12 |16 |0 7 11 15 |1 5 9 13
Bang 7

PO O PO 1 PO 2 PO 3
3 7 11 15

3 7 11 16

3 7 12 16

3 8 12 16

4 8 12 16

0 7 11 16

2 8 12 16

1 6 10 15

0 6 11 15

0 4 10 15

35/108

Trong cic bang tir bang 5 dén bang 7, PO 0 biéu thi chi sb khe cuia vi tri cla

tai nguyén tim goi thi nhét trong s bén tai nguyén tim goi trong khung tim goi, PO

1 bidu thi chi sb khe cta vi tri cta tai nguyén tim goi thu hai trong soO bon tai

nguyén tim goi trong khung tim goi, PO 3 biéu thi chi s6 khe cua vi tri cua tai

nguyén tim goi thir ba trong s6 bén tai nguyén tim goi trong khung tim goi va PO 4

biéu thi chi s khe ctia vi tri cla tai nguyén tim goi thir tu trong sb bén tai nguyén

tim goi trong khung tim goi.

Bang 8 va bang 9 thé hién cac vi tri cla cac tai nguyén mién thoi gian dua

trén khe khi mot khung tim goi bao gbm hai tai nguyén mién thoi gian va khoang

cach song mang con 1a 30 kHz.

Bang 8
PO |PO |PO |PO |PO |PO |PO |PO |PO |PO |PO |PO
0 1 0 1 0 1 0 1 0 1 0 1
0 4 0 16 |1 16 |3 7 + 10 |5 14
0 5 1 5 2 6 3 8 4 11 |5 15
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Bang 9

PO | PO | PO | PO |PO | PO |PO | PO |PO | PO |PO | PO | PO | PO

7 14 |10 |14 |0 12 |1 12 |2 13 13 |15 |5 10

7 15 |10 |15 |0 13 |1 13 |2 |14 |3 16 |5 11

7 16 |10 |16 |0 14 |1 14 |2 15 |4 8 5 12

8 12 |11 |15 |0 15 |1 15 |2 16 |4 9 5 13

Trong bang 8 va bang 9, PO 0 biéu thi chi sb khe ctia vi tri cta tai nguyén
tim goi tht nhét trong s6 hai tai nguyén tim goi trong khung tim goi, va PO 1 biéu
thi chi sb khe ctia vi trf cta tai nguyén tim goi thit hai trong s hai tai nguyén tim

goi trong khung tim goi.

Bang 10 va bang 11 thé hién céc vi tri cla cac tai nguyén mién thoi gian dya
trén khe khi mot khung tim goi bao gbm bdn tai nguyén mién thoi gian va khoang

cach séng mang con 1a 60 kHz.

Bang 10

PO O | PO 1| PO 2| PO 3| PO 0| PO 1| PO2| PO 3| PO 0| PO 1| PO2| PO 3

0 8 16 |24 |0 9 17 (29 |0 11 19 |31
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PO O | PO 1| PO 2| PO 3| PO 0| PO 1| PO 2| PO 3| PO 0| PO 1| PO2| PO 3

0 8 16 (27 |0 |9 17 |32 |1 9 17 |26

0 8 16 |28 |0 9 18 |26 |1 9 17 127

0 8 16 |29 |0 9. 18 |27 |1 9 17 |28

0 8 16 |30 |0 9 18 |28 |1 9 17 129

0 8 16 |31 |0 9 18 129 |1 9 17 |30

0 8 16 |32 |0 9 18 |30 |1 9 17 |31

0 8 17 |25 |0 9 18 |31 1 9 17 |32

0 8 17 |26 |0 9 18 |32 |1 9 18 |26

0 8 17 |27 |0 9 19 |27 |1 9 18 |27

0 8 17 |28 |0 9 19 |28 |1 9 18 |28

0 8 17 |29 |0 9 19 |29 |1 9 18 |29

0 8 17 |30 |0 9 19 (30 |1 9 18 |30

0 8 17 |31 |0 9 19 |31 1 9 18 |31

0 8 17 |32 |0 9 19 (32 |1 9 18 |32

o lg |18 |26 o |10 |18 (26 [1 |9 |19 |27

0 8 18 |27 |0 10 |18 (27 |1 9 19 |28

0 8 18 |28 |0 10 |18 (28 |1 9 19 129

0 8 18 |29 |0 10 {18 |29 |1 9 19 |30

0 8 18 |30 |0 10 |18 (30 |1 9 19 |31

0 8 18 |31 |0 10 |18 |31 1 9 19 (32
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PO 0| PO 1| PO 2| PO 3| PO 0| PO 1| PO 2| PO 3| PO 0| PO 1| PO2| PO 3

0 8 19 |28 |0 10 |19 |28 1 10 |18 |28

3 11 19 |28 |3 11 19 |29 |3 11 19 |30
Bang 11

PO O PO 1 PO 2 PO 3 PO O PO 1 PO 2 PO 3

1 10 19 31 0 8 19 29

1 10 19 32 0 8 19 30

1 11 19 27 0 8 19 31

1 11 19 28 0 8 19 32

1 11 19 29 0 9 17 25

1 11 19 30 0 9 17 26

1 11 19 31 0 9 17 27

1 11 19 32 0 9 17 28

2 10 18 26 0 10 19 29

2 10 18 27 0 10 19 30

2 10 18 28 0 10 19 31

2 10 18 29 0 10 19 32

2 10 18 30 0 11 19 27

2 10 18 31 0 11 19 28

2 10 18 32 0 11 19 29

2 10 19 27 0 11 19 30

2 10 19 28 1 10 18 29

2 10 19 29A 1 10 18 30

2 10 19 30 1 10 18 31
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PO O PO 1 PO 2 PO 3 PO O PO 1 PO 2 PO 3
2 10 19 31 1 10 18 32
2 10 19 32 1 10 19 27
2 11 19 27 1 10 19 28
2 11 19 28 1 10 19 29
2 11 19 29 1 10 19 30
2 11 19 30 2 11 19 32
2 11 19 31 3 11 19 27
3 11 19 31 3 11 19 32

39/108

Trong bang 10 va bang 11, PO 0 biéu thi chi sb khe cua vi tri cia tai nguyén

tim goi thir nhét trong s6 bon tai nguyén tim goi trong khung tim goi, PO 1 biéu thi

chi s6 khe clia vi tri ciia tai nguyén tim goi thit hai trong s6 bon tai nguyén tim goi

trong khung tim goi, PO 3 biéu thi chi sb khe ctia vi tri cua tai nguyén tim goi thi

ba trong sb bdn tai nguyén tim goi trong khung tim goi va PO 4 biéu thi chi s6 khe

cia vi tri cua tai nguyén tim goi thir tu trong sb bdn tai nguyén tim goi trong khung

tim goi.

Bang 12 va bang 13 thé hién céc vi tri cua cac tai nguyén mién thoi gian dwa

trén khe khi mot khung tim goi bao gbm hai tai nguyén mién thdi gian va khoang

cach song mang con la 60 kHz.

Béang 12
POO|PO1|POO|[PO1|POO|PO1|POO|PO1|POO |PO1|POO POI
0 8 1 17 |2 27 |4 17 |5 30 |7 26
0 9 1 18 |2 28 |4 18 |5 31 |7 27
0 10 |1 19 |2 29 |4 19 |5 32 |7 28
0 11 1 20 |2 30 |4 20 |6 14 |7 29
0 12 |1 21 |2 31 |4 21 |6 15 |7 30
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POO |PO1|POO|PO1|PO0O|PO1[POO|POL|POO|PO1|POO PO1

0 15 |1 24 |3 12 |4 24 |6 18 |8 16

0 16 |1 25 |3 13 |4 25 |6 19 |8 17

0 17 |1 26 |3 14 |4 26 |6 20 |8 18

0 18 |1 27 |3 15 |4 27 |6 21 |8 19

0 19 |1 28 |3 16 |4 28 |6 22 |8 20

0 20 |1 29 |3 17 |4 29 |6 23 |8 21

0 21 1 30 |3 18 |4 30 |6 24 18 22

0 22 |1 31 |3 19 |4 31 |6 25 |8 23

0 23 |1 32 |3 20 |4 32 |6 26 |8 24

0 24 |2 10 |3 21 |5 13 |6 27 |8 25

0 25 |2 1 |3 22 |5 14 |6 28 |8 26

0 26 |2 12 |3 23 |5 15 |6 29 |8 27

0 27 |2 13 |3 24 |5 16 |6 30 |8 28

0 28 |2 14 |3 25 |5 17 |6 31 |8 29

o 129 |2 |15 [3 |26 |5 |18 |6 (32 |8 |30

0 30 |2 16 |3 27 |5 19 |7 15 |8 31

0 31 |2 17 |3 28 |5 20 |7 |16 |8 32

1 10 |2 20 |3 31 |5 23 |7 19 |9 19
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Bang 13
PO O PO 1 PO O PO 1 PO O PO 1 PO O PO 1
9 26 11 30 14 27 18 26
9 27 11 31 14 28 18 27
9 28 11 32 14 29 18 28
9 29 12 20 14 30 18 29
9 30 12 21 14 31 18 30
9 31 12 22 14 32 18 31
9 32 12 23 15 23 18 32
10 18 12 24 15 24 19 27
10 19 12 25 15 25 19 28
10 20 12 26 15 26 19 29
10 21 12 27 15 27 | 19 30
10 22 12 28 15 28 19 31
10 23 12 29 15 29 19 32
10 24 12 30 15 30 20 28
10 25 12 31 15 31 20 29
10 26 12 32 15 32 20 30
10 27 13 21 16 24 20 31
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PO O PO 1 PO O PO1 POO PO 1 PO O PO 1
10 28 13 22 16 25 20 32
10 29 13 23 16 26 21 29
10 30 13 24 16 27 21 30
10 31 13 25 16 28 21 31
10 32 13 26 16 29 21 32
11 19 13 27 16 30 22 30
11 20 13 28 16 31 22 31
11 21 13 29 16 32 22 32
11 22 13 30 17 25 23 31
11 23 13 31 17 26 23 32
li 24 13 32 17 27 24 32
11 25 14 22 17 28

11 26 14 23 17 29

11 27 14 24 17 30

11 28 14 25 17 31

11 29 14 26 17 32

42/108

Trong bang 12 va bang 13, PO 0 biéu thi chi sb khe cta vi tri cua tai nguyén

tim goi thr nhét trong s6 hai tai nguyén tim goi trong khung tim goi, va PO 1 biéu

thi chi s6 khe ctia vi tri cia tai nguyén tim goi thr hai trong sb hai tai nguyén tim

goi trong khung tim goi.

Céc bang tir bang 14 dén bang 20 thé hién céc vi tri cia cac tai nguyén mién

thoi gian dua trén khe khi mot khung tim goi bao gbm hai tai nguyén mién thoi gian

va khoang c4ch séng mang con la 120 kHz.
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Bang 14

PO |PO |PO |PO |PO [PO |PO |PO |PO |PO |PO |PO
0 1 0 1 0 1 0 1 0 1 0 1

.2 44 |5 32 |8 29 |11 {35 |14 |50 |18 |43
2 45 |5 33 |8 30 |11 |36 |14 |51 18 |44
2 46 |5 34 |8 31 11 |37 |14 |52 |18 |45
2 47 |5 35 |8 32 |11 |38 |14 |53 |18 |46
2 48 |5 36 |8 33 (11 |39 |14 |54 |18 |47
2 49 |5 37 |8 34 |11 |40 |14 |55 |18 |48
2 50 |5 38 |8 35 |11 |41 14 |56 |18 |49
2 51 |5 39 |8 36 |11 |42 |14 |57 |18 |50
2 52 |5 40 |8 37 |11 |43 |14 |58 |18 |51
2 53 |5 41 |8 38 |11 |44 |14 |59 |18 |52
2 54 |5 42 |8 39 |11 |45 |14 |60 |18 |33
2 55 |5 43 |8 40 |11 |46 |14 |61 18 |54
2 56 5 44 |8 41 11 |47 |14 |62 |18 [55
2 57 |5 45 |8 42 |11 |48 |14 |63 |18 |56
2 58 |5 46 |8 43 |11 |49 |14 |64 |18 |57

Bang 15

PO |PO |PO |PO |[PO |PO |PO |PO |PO |PO |PO |PO
0 1 0 1 0 1 0 1 0 1 0 1

2 59 1|5 47 18 44 |11 |50 |15 |31 18 |58
2 60 |5 48 |8 45 |11 |51 15 |32 |18 |39
2 61 |5 49 |8 46 |11 |52 |15 |33 |18 |60
2 62 |5 | 50 |8 47 |11 |53 15 |34 |18 |6l
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ro |ro |Po PO |PO |PO |PO |PO |PO |PO (PO |PO
o 1 1o |t lo |1t Jo |1 Jo |1 jo |1

s ez |5 st |s |48 |11 |54 |15 |35 |18 |62
5 les |s |52 |s |49 |11 |55 |15 |36 |18 |63
s 1o |s Is3 |8 |s0 |11 [s6 |15 |37 |18 |64
s lo0 |5 |s4 |8 |st |11 |57 |15 |38 |19 |35
s lar |s lss |8 |s2 |11 |58 |15 |39 |19 |36
s o |5 lse |8 |s3 |11 |59 |15 |40 |19 |37
s |3 |s 1s7 s |s4 |11 |60 |15 [41 |19 |38
s 24 |5 |ss |8 |ss |11 |61 |15 |42 |19 |39
s los |5 lso |8 Ise |11 |62 |15 [43 |19 |40
s las s |60 |8 |57 |11 |63 |15 |44 [19 |41
s 127 |s lel |8 |ss |11 |64 |15 |45 [19 |42
s log |5 le2 |8 |59 |12 |28 |15 |46 |19 |43
s la9 |s |63 |8 |60 |12 |29 |15 |47 |19 |44
s 130 |s les |8 |61 |12 |30 |15 [a8 |19 45
s 131 16 |22 |8 le2 |12 |31 |15 |49 |19 |46
s |3 |6 123 |8 |63 |12 |32 [15 |50 |19 |47
s |33 |6 |24 |8 |64 |12 |33 |15 |51 |19 |48
s laa |6 |25 |9 |25 |12 34 |15 |52 |19 |49
s I35 |6 |26 |9 |26 |12 |35 |15 |53 |19 |50
s 136 |6 127 |9 |27 |12 |36 |15 |54 |19 |51
s 137 |6 |28 |9 |28 |12 |37 |15 |55 |19 |s2
s |38 |6 |29 |9 |20 |12 |38 |15 |56 |19 |53
s 139 |6 130 |9 |30 |12 |39 [15 |57 |19 |54
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po |PO |PO |PO |PO |PO |PO |PO |[PO |PO |PO |PO
o |1 lo |1 Jo |1 Jo |1 |o |1 |0 |1

3 140 |6 |31 |9 |31 |12 |40 |15 |38 |19 |55
s lar |6 |32 |9 |32 |12 |41 |15 |59 |19 |56
3 42 |6 |33 |9 |33 |12 |42 |15 |60 |19 |57
3 |43 |6 |34 |9 |34 |12 |43 [15 |61 |19 |58
3 |44 |6 (35 |9 |35 |12 |44 |15 |62 |19 |59
3 |45 |6 136 |9 |36 |12 |45 [15 |63 |19 |60
3 las |6 |37 |9 |37 |12 |46 |15 |64 |19 |61
3 |47 |6 |38 |9 |38 |12 [47 [16 (32 [19 |62
s lag 16 |39 |9 |30 |12 |48 |16 |33 |19 |63
3 |40 |6 |40 |9 |40 |12 |49 |16 |34 |19 |64
3 |50 |6 |41 |9 |41 |12 |50 |16 |35 |20 |36
3 |51 |6 |42 |9 |42 |12 |51 |16 |36 |20 |37
3 |52 |6 |43 |9 |43 |12 |52 |16 |37 |20 |38
3 |53 |6 |44 |9 |44 |12 |53 |16 |38 |20 |39
3 |54 |6 |45 |9 |45 |12 |54 |16 [39 |20 |40
3 155 |6 |46 |9 |46 |12 |55 |16 |40 |20 |41
3 |56 |6 |47 |9 |47 |12 |56 |16 |41 |20 |42
3 |57 |6 |48 |9 |48 |12 |57 |16 |42 |20 |43
3 |58 |6 |49 |9 |49 |12 |58 |16 |43 |20 |44

Bang 16

PO |PO |PO |PO |PO |[PO |PO |PO |PO |PO |PO |PO
o |1 o |1 Jo |1 Jo |1 Jo |1 |0 |1

3 159 |6 |50 |9 |50 |12 |59 |16 |44 |20 |45
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PO |PO |PO |PO |PO |PO |PO |PO |PO |PO |PO |PO
0 1 0 1 0 1 0 1 0 1 0 |

3 60 |6 51 |9 51 12 |60 |16 |45 |20 |46
3 61 |6 52 19 52 |12 |6l 16 |46 |20 |47
3 62 |6 53 |9 53 |12 |62 |16 |47 |20 |48
3 63 |6 54 |9 54 |12 |63 16 |48 |20 |49
3 64 |6 55 |9 55 |12 |64 |16 |49 |20 |50
4 20 |6 56 |9 56 |13 |29 |16 |50 |20 |51
4 21 |6 57 19 57 {13 |30 |16 |51 |20 |52
4 22 |6 58 |9 58 |13 |31 16 |52 |20 |33
4 23 |6 59 |9 59 |13 |32 |16 |53 |20 |54
4 24 |6 60 |9 60 |13 |33 16 |54 |20 |55
4 25 |6 61 |9 61 |13 |34 |16 |55 |20 |56
4 26 |6 62 |9 62 |13 |35 16 |56 |20 |57
4 27 |6 63 |9 63 |13 |36 |16 |57 |20 |58
4 28 |6 64 |9 64 |13 |37 |16 |58 |20 |59
4 29 |7 23 10 (26 |13 (38 |16 |59 (20 |60
4 30 |7 24 10 |27 |13 |39 16 [60 |20 |61
4 31 |7 25 iO 28 |13 |40 |16 |61 |20 |62
4 32 |7 26 10 (29 |13 |41 16 |62 |20 |63
4 33 |7 27 |10 |30 |13 |42 |16 |63 |20 |64
4 34 |7 28 10 |31 13 |43 16 |64 |21 |37
4 35 |7 29 |10 |32 |13 |44 |17 |33 |21 |38
4 36 |7 30 10 |33 |13 |45 17 |34 |21 |39
4 37 |17 31 10 |34 |13 |46 |17 |35 |21 |40
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PO |PO |PO |PO |PO |PO |PO |PO |PO |PO |PO |PO
0 1 0 1 0 1 0 1 0 1 0 1

4 38 |7 32 |10 |35 13 147 |17 |36 |21 |41
4 39 |7 33 10 |36 |13 |48 |17 |37 |21 |42

Bang 17

PO |PO |PO | PO |PO | PO |PO | PO |PO |PO |PO | PO | PO | PO
0 1 0 1 0 1 0 1 0 1 0 1 0 1
22 |52 |27 |55 |34 |52 |2 20 |4 52 |7 46 |10 |49
22 (53 |27 |56 |34 |53 |2 21 |4 53 |7 47 |10 |50
22 |54 |27 |57 |34 |54 |2 22 |4 54 17 48 110 |51
22 |55 |27 |58 |34 |55 |2 |23 |4 55 |7 49 110 |52
22 |56 |27 |59 |34 |56 |2 24 14 56 |7 50 |10 |53
22 |57 |27 |60 |34 |57 |2 25 |4 57 |7 51 |10 |54
22 |58 |27 |61 |34 |58 |2 26 |4 58 |7 52 |10 |55
22 |59 |27 |62 |34 |59 |2 27 |4 59 |7 53 {10 |56
22 |60 |27 |63 |34 [60 |2 28 |4 60 |7 54 |10 |57
22 |61 |27 |64 |34 |61 |2 29 |4 61 |7 55 |10 |58
22 |62 |28 |44 |34 |62 |2 30 |4 62 |7 56 |10 |59
22 |63 |28 |45 |34 |63 |2 31 |4 63 |7 57 |10 |60
22 |64 (28 [46 |34 |64 |2 32 |4 64 |7 58 [ 10 |61
23 |39 (28 (47 |35 |51 |2 33 |5 21 |7 59 |10 |62
23 |40 |28 |48 |35 |52 |2 34 15 22 |7 60 |10 |63
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Béang 18

PO |PO | PO | PO | PO | PO | PO | PO | PO |PO | PO |PO | PO | PO
0 1 0 1 0 1 0 1 0 1 0 1 0 1

23 |41 |28 [49 |35 |53 |2 35 |5 23 |7 61 |10 |64
23 |42 |28 |50 |35 |54 |2 36 |5 24 |7 |62 |11 |27
23 |43 |28 |51 |35 |55 |2 137 |5 25 |7 |63 |11 |28
23 |44 |28 |52 |35 |56 |2 |38 |5 26 |7 |64 |11 |29
23 |45 |28 |53 |35 |57 |2 |39 |5 27 |8 |24 |11 |30
23 |46 |28 |54 |35 |58 |2 40 5 28 |8 |25 |11 |31
23 |47 |28 [55 [35 |59 |2 |41 |5 29 |8 |26 |11 |32
23 |48 |28 |56 |35 |60 |2 |42 |5 30 (8 |27 |11 |33
23 |49 |28 |57 |35 |61 |2 |43 |5 31 g8 |28 |11 |34
23 |50 |28 [58 |35 |62 |13 |61 |17 |50 |21 |55 |26 |53
23 |51 |28 [59 [35 |63 |13 |62 |17 |51 |21 |56 |26 |54
23 |52 |28 |60 |35 |64 |13 |63 [17 |52 |21 |57 |26 |55
23 |53 |28 |61 [36 |52 |13 |64 |17 |53 |21 |58 |26 |56
23 |54 |28 |62 |36 |53 |14 |30 |17 |54 |21 |59 |26 |57
23 |55 |28 |63 |36 |54 |14 |31 |17 |55 21 {60 |26 |58
23 |56 |28 |64 |36 |55 |14 |32 |17 |56 |21 |61 |26 |59
23 |57 |29 (45 |36 |56 |14 |33 |17 |57 |21 |62 |26 |60
23 |58 |29 |46 |36 |57 |14 |34 |17 |58 |21 |63 |26 |6l
23 |59 |29 |47 |36 |38 14 35 | 17 59 21 64 26 |62
23 |60 |29 [48 [36 |59 |14 |36 |17 |60 |22 |38 [26 |63
23 |61 |29 [49 (36 |60 |14 |37 |17 61 22 |39 |26 |64
23 162 |29 |50 |36 |61 |14 |38 |17 |62 |22 |40 |27 |43
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PO | PO | PO |PO |PO | PO |PO | PO |PO | PO |PO | PO | PO | PO
o |1 o |1 |o |1 |o |1 o |1 |O |1 |O |I
25 |57 |31 |57 |40 |63 |13 |59 |17 |48 |42 |58 |32 |57
25 |58 |31 |58 |40 |64 |13 |60 |17 |49 |42 |59 |32 |58
25 |59 |31 |59 |41 |57 |21 [50 |26 |48 |42 |62 |0 |33
25 |60 |31 |60 |41 |58 |21 |51 |26 |49 |42 |63 |0 |41
25 |61 |31 |61 |41 |59 |21 |52 |26 |50 |42 |64 |0 |43
25 162 |31 |62 |41 |60 |21 [53 |26 |51 |43 |59 |0 |45
25 163 |31 |63 |41 |61 |21 |54 |26 |52 |43 |60
Bang 20

PO | PO | PO |PO | PO |PO | PO | PO |PO |PO |PO | PO | PO | PO
o (1 o |1 Jo |1 |o |1 JO |1 O |1 |0 |1
o |16 |0 |46 |1 |29 |1 [59 |0 |62 |1 [45 |2 |29
o |17 |0 |47 |1 |30 |1 |60 |0 |63 |1 |46 |2 |30
o |18 |0 |48 |1 (31 |1 |61 |1 |17 |1 |47 |2 |31
o 119 |0 (49 |1 (32 |1 |62 |1 |18 |1 |48 |2 |32
o (2010 [50 |1 (33 |1 |63 |1 |19 |1 |49 |2 |33
o |21 o |51 |1 |34 |2 |18 |1 |20 |1 |50 |2 |34
o (22 1o |52 |1 |35 |2 |19 |1 |21 |1 |51 |2 35
o |23 1o |53 |1 |36 |2 |20 |1 |22 |1 |52 |2 |36
o |24 |0 |54 |1 (37 |2 |21 |1 |23 |1 |53 |2 |37
o |25 o |55 |1 (38 |2 |22 |1 |24 |1 |54 2 |38
0 (26 |0 |56 |1 |39 |2 |23 1 ol2s |1 |ss |2 |39
o |27 o |57 |1 |40 |2 |24 |1 |26 |1 |56 [2 |40
o |28 |o |58 |1 |41 |2 |25 |1 |27 |1 |57 |2 |41
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Trong cac bang tir bang 14 dén bang 20, PO 0 bidu thi chi s6 khe cta vi tri
ciia tai nguyén tim goi thir nhét trong s6 hai tai nguyén tim goi trong khung tim goi,
va PO 1 bidu thi chi s6 khe ciia vi tri cla tai nguyén tim goi thu hai trong s hai tai

nguyén tim goi trong khung tim goi.

Ngoai ra, theo phuong 4n néu trén, thiét bi dAu cudi co6 thé x4c dinh truc tiép
vi tri cda vi tri bat dau hodc vi tri mién thdi gian ctia co hoi tim goi dich trong
khung tim goi. S6 lugng don vi mién thoi gian c6 trong mdi trong s M tai nguyén
mién thoi gian dugc biét dén dbi v6i thiét bi dau cudi. Do do, theo cac phuong an
khéc, thiét bi ddu cudi c6 thé con xac dinh vi tri cua don vi mién thoi gian bt ky
trong mdi tai nguyén mién thoi gian trong khung tim goi. Theo céch nay, thiét bi
diu cudi co thé xac dinh gian tiép vi tri cua vi tri bt dau hodc vi tri mién thoi gian

ctia co hoi tim goi dich trong khung tim goi.

Khoang cach séng mang con 15 kHz dugc sir dung larn mot vi du. M bang 1.
Gia st ring mdi tai nguyén mién thoi gian bao gdm ba don vi mién thoi gian. Mdi
don vi mién thoi gian nay la khe. Néu thiét bi dau cubi x4c dinh ring don vi mién
thoi gian thi hai trong tai nguyen mién thoi gian 1a khe 1, thi thiét bi ddu cudi c6

thé xac dinh r%mg Vi tri bit dau cta co hoi tim goi dich la khe 0.

Tuy chon, theo mot s& phwong 4n, cac vi tri ciia M tai nguyén mién thoi gian
c6 thé con lién quan dén chi bao ntra khung. Khi chinh thiét bi dau cudi xéac dinh vi
tr{ bit dAu hogc vi tri mién thoi gian cia co hoi tim goi dich trong khung tim goi, thi
thiét bi dau cudi nay co thé con x4c dinh vi tri bat dau hodc vi tri mién thoi gian cua
co hoi tim goi dich trong khung tim goi dya vao chi bao ntra khung duogc guri boi
thiét bi mang. Chi bao nira khung nay dugc st dung d8 biu thi vi tri cua SSB hoac
tap hop chum tin hi¢u ddng bd hoa.

Tuy chon, theo mdt s phuwong an, cac vi tri ctia M tai nguyén mién thoi gian
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c6 thé con lién quan dén chi bao ghép kénh phan chia theo tan sb cta thong diép tim
g0i va khéi SS. Khi chinh thiét bi dau cubi xéc dinh vi trf bt dAu hodc vi tri mién
thoi gian cla co hoi tim goi dich trong khung tim goi, thi thiét bi dau cudi nay co
thé con x4c dinh vi tri bat du hogc vi tri mién thoi gian cla co hoi fim g01 dich
trong khung tim goi dua vao chi bdo ghép kénh phéan chia theo tan sb duoc gl boi

thiét bi mang.

Vi du, néu chi bao ntra khung 14 0, thi vi tri bit dau cia SSB hodc tip hop
chum tin hiéu dé)ng bo héa 1a & nira khung thr hai cta khung tim goi. Do do, vi tri
bét dAu hogc vi tri mién thoi gian cua co hoi tim goi dich trong khung tim gQi c6 thé
nam & nira khung tht hai. Vi du khac, néu chi bdo nra khung 1a 1, thi vi tri bat dau
ctia SSB hoic tdp hop chum tin hi€u ddng bo héa 1a & nira khung thi nhét cua
khung tim goi. Do do, vi tri bat dau hodc vi tri mién thoi gian cta co hoi tim goi

dich trong khung tim goi ¢6 thé ndm & ntra khung tha nhét.

Vi du, ndu chi bao nira khung 12 0, thi vi tri bat dau cia SSB hogc tap hop
chim tin hiéu ddng bd hoa 1a & nira khung thir nhét cua khung tim goi. Do d6, vi tri
bét dAu hoiic vi tri mién thoi gian cia co hoi tim goi dich trong khung tim goi ¢6 thé
nam & nra khung tht nhét. Vi du khéc, néu chi bao ntra khung 1a 1, thi vi tri bat dau
cua SSB hoic tp hop chum tin hiu ddng bd hoa 1a & nira khung tht hai cia khung
tim goi. Do d0, vi tri bat ddu hodc vi tri mién thoi gian ctia co hoi tim goi dich trong

khung tim goi c6 thé ndm & ntra khung thir hai.

Tuy chon, theo mt ) phuong an, khi cc co hdi tim goi tdn tai & mot khung
tim goi, thi chi s ctia PO khi ghép kénh phén chia theo tin s voi SSB trong khung
nay co thé duogc xac dinh trude. Vi dy, PO thir nhét khi ghép kénh phén chia theo
tAn sb v&i SSB trong khung nay cé thé dugc xac dinh; PO thir hai khi ghép kénh
phén chia theo tAn sd v6i SSB trong khung nay co6 thé dugc xac dinh; PO tht ba khi
ghép kénh phén chia theo tin sd v6i SSB trong khung nay co thé duoc xdc dinh;
hodc PO thtr tu khi ghép kénh phén chia theo tAn sb voi SSB trong khung nay c6 thé
duoc xé4c dinh. Hon nita, viéc xac dinh nay co thé dua vao vi tri ctia SSB. Vi du, khi
SSB 13 & nita khung thit nhét, va s luong PO 12 4, thi PO thit nhét c6 chi 5612 0
hodc PO thtr hai c6 chi s6 1a 1 c6 thé duge xac dinh dudi dang PO khi ghép kénh
phéan chia theo tan sd v&i SSB: hodc khi SSB 1a & ntra khung thtr hai, va s6 luong
PO 14 4, thi PO thi ba ¢6 chi s 1a 2 hoic PO thtr tir ¢6 chi s 14 3 ¢6 thé duogc xac
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dinh duwdi dang PO khi ghép kénh phan chia theo tan s voi SSB. Khi s6 lugng PO
trong khung 12 2, thi PO thi nht c6 chi s6 1a 0 hogc PO thit hai c6 chi s61a 1 co thé
dugc x4c dinh duéi dang PO khi ghép kénh phén chia theo tn s véi SSB. Hon nita,
viéc xac dinh nay co thé dwa vao vi tri ctia SSB. Vi du, khi SSB 1a & nira khung thi
nhat, thi PO tht nht c6 chi s6 12 0 ¢6 thé dwoc xac dinh dudi dang PO khi ghép
kénh phan chia theo tin s§ v6i SSB. Vi dy, khi SSB 14 ¢ nita khung thir hai, thi PO
thit hai ¢6 chi s6 12 1 ¢6 thé dugc xac dinh dudi dang PO khi ghép kénh phén chia

theo tin s véi SSB.

Tuy chon, theo mot s6 phwong an, khi vi tri bat dAu hodc vi tri mién thoi gian
ciia co hoi tim goi dich trong khung tim goi 1a & ntra khung thi nhét, thi vi tri bat
dau hodc vi tri mién thoi gian ctia co hdi tim goi dich trong khung tim goi ¢ thé bat
dAu tir khung con 0 (vi dy, c6 thé khung con 0). Khi vi trf bat dau hode vi tri mién
thoi gian ciia co hdi tim goi dich trong khung tim goi 13 & ntra khung thr hai, thi vi
tri b4t dAu hodc vi tri mién thoi gian cia co hoi tim goi dich trong khung tim goi c6
th bit dau tir khung con 5 (vi dy, c6 thé 1a khung con 5). Tuy chon, theo céc
phuong &n khac, khi khoang cach séng mang con 14 15 kHz, khi vi trf bt ddu hodc
vi tri mién thoi gian cua co hoi tim goi dich trong khung tim goi la ¢ nira khung thir
nhét, thi vi tri bt d4u hodc vi tri mién thoi gian ctia co hoi tim goi dich trong khung
fim goi c6 thé bt dau tir khe 0 (vi du, c6 thé 1a khe 0); hogc khi vi tri bét dau hoic
vi trf mién thoi gian cua co hoi tim goi dich trong khung tim goi 1a & nura khung thtr
hai, thi vi tri bat dau hodc vi tri mién thoi gian ctia co hoi tim goi dich trong khung
tim goi ¢ thé bit dAu tir khe 5 (vi du, ¢6 thé 1a khe 5). Khi khoang cdch séng mang
con 13 30 kHz, khi vi tri bat dau hodc vi tri mién thdi gian cta co hoi tim goi dich
trong khung tim goi 14 & ntta khung thir nhét, thi vi trf bét dau hodc vi tri mién thoi
gian cta co hoi tim goi dich trong khung tim goi ¢ thé bat dau tir khe 0 (vi du, c6
thé 1a khe 0); hodc khi vi tri bat diu hodc vi tri mién thdi gian cta co hoi tim goi
dich trong khung tim goi 12 & nira khung thr hai, thi cac vi tri bét dau ctia M tai
nguyén mién thoi gian ¢ thé bat dau tir khe 10 (vi du, ¢d thé 1a khe 10). Khi
khoang cach song mang con 1a 60 kHz, khi vi tri bat dau hodc vi tri mién thoi gian
ctia co hdi tim goi dich trong khung tim goi 1a ¢ nira Khung tha nhét, thi vi tri bit
dAu hodc vi trf mién thoi gian ctia co hoi tim goi dich trong khung tim goi ¢6 thé bit
ddu tir khe 0 (vi du, c6 thé 1a khe 0); hogc khi vi trf bt dau hogc vi tri mién thoi
gian cta co hdi tim goi dich trong khung tim goi 1a & nira khung thir hai, thi cac vi
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trf bt dAu ctia M tai nguyén mién thoi gian c6 thé bt dau tir khe 20 (vi dy, c6 thé Ia
khe 20). Khi khoang cach séng mang con la 120 kHz, khi vi trf bt ddu hodc vi tri
mién thoi gian ctia co hoi tim goi dich trong khung tim goi la ¢ nira khung thir nhét,
thi vi tri bit dAu hodc vi tri mién thoi gian ctia co hdi tim goi dich trong khung tim
goi ¢ thé bit dau tir khe 0 (vi du, ¢6 thé 1a khe 0); hodc khi vi trf bat dau hodc vi tri
mién thoi gian cta co hoi tim goi dich trong khung tim goi 1a & ntra khung thir hai,
thi vi tri bt dau hodc vi tri mién thoi gian cia co hoi tim goi dich trong khung tim

goi ¢6 thé bt dAu tir khe 40 (vi du, c6 thé 1a khe 40).

~ Hién nhién, vi tri bét dau hoic vi tri mién thoi gian ctia co hdi tim goi dich
trong khung tim goi ¢ thé con bét dau tir khung con khéc, va khong lién quan dén

chi bdo ntra khung.

Tuy chon, theo mot s6 phuong 4n, khi chu ky cta tdp hop chum tin hi¢u
déng bo hoéa trong hé théng 1a Sms, thi vi tri bit dau hodc vi tri mién thoi gian cia
co hoi tim goi dich trong khung tim goi ¢6 thé bt dau tir khung con 0 (vi dy, ¢6 thé
khung con 0), hodc vi tri bat ddu hodc vi tri mién thoi gian cua co hoi tim goi dich
trong khung tim goi ¢ thé bét dau tir khung con 5 (vi dy, ¢6 thé khung con 5). Tuy
chon, theo cac phuong an khéc, khi khodng cach song mang con 1a 15 kHz, thi vi tri
bét dau hodc vi tri mién thoi gian cua co hoi tim goi dich trong khung tim goi ¢6 thé
bt dau tir khe 0 (vi du, c6 thé 1a khe 0), hodic vi tri bt dau hogc vi tri mién thoi gian
ctia co hdi tim goi dich trong khung tim goi ¢6 thé bit dau tir khe 5 (vi du, ¢6 thé 1a
khe sb 5). Khi khoang céach séng mang con la 30 kHz, thi vi tri bit dau hodc vi tri
mién thoi gian cta co hdi tim goi dich trong khung tim goi co thé bit dau tir khe 0
(vi du, co thé 1a khe 0), hodc cac vi tri bat dau cua M tai nguyén mién thoi gian c6
thé bt dau tir khe 10 (vi dy, co thé 12 khe 10). Khi khoang cach séng mang con la
60 kHz, thi vi tri bit ddu hodc vi tri mién thdi gian cta co hoi tim goi dich trong
khung tim goi ¢o thé bat dau tir khe 0 (vi du, ¢6 thé 1a khe 0), hoéc cac vi tri bat du
ciia M tai nguyén mién thoi gian c6 thé bat dau tir khe 20 (vi dy, ¢6 thé 1a khe 20).
Khi khoang cach séng mang con 13 120 kHz, thi vi tri bt diu hodc vi tri mién thoi
gian cia co hoi tim goi dich trong khung tim goi ¢co thé bit dau tir khe 0 (vi du, ¢6
thé 1a khe 0), hodc vi tri bat dAu hogc vi trf mién thoi gian cla co hoi tim goi dich

trong khung tim goi cé thé bat dau tir khe 40 (vi dy, c6 thé 1a khe 40).

Bang cach sir dung chi bdo nira khung, thiet bi dau cudi ¢ thé con xac dinh
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vi trf b&t dAu ciia SSB hoiic tap hop chum tin hiéu dong bd héa, va PO c6 thé st
dung clung tai nguyén mién thoi gian lam SSB hodc tap hop chum tin hidu ddng bd

héa theo cach ghép kénh phén chia theo thoi gian.

Tuy chon, theo cac phuong an khéc, thiét bi diu cudi co thé con xac dinh vi
tr{ b4t dau hodic thoi luong cua co hoi tim goi dich trong khung tim goi duya vao
théng tin vi trf tim goi duoc ghi boi thiét bi mang. Thong tin vi trf tim goi ndy duoc
stt dung dé bidu thi vi tri mién thdi gian cua co hdi tim goi dich trong khung tim

gol.

Thong tin vi tri tim goi c6 lién quan dén it nhit mot trong s6 khoang cach
séng mang con, Vi tri mién thoi gian cua khéi tin hiéu ddng bd héa thyuc té duoc gt
b thit bi mang va vi tri mién thoi gian ciia khéi tin hidu dong bd héa ting vién;
hodc ndi cach khac, cdc vi tri mién thoi gian cia M tai nguyén mién thoi gian trong
khung tim goi ¢6 lién quan véi it nhét mdt trong sb khoang cach song mang con, vi
trf mién thoi gian cua khéi tin hiéu dong bo hoa thuc té duoc giri boi thiét bi mang
va vi tri mién thoi gian cia khéi tin hidu dong bd hoa tmg vién.

Tuy chon, theo mot s6 phuong 4n, thong tin vi tri tim goi ¢6 thé bao goém vi
tri ctia vi tri bit dau cia tai nguyén mién thoi gian thi nhat trong s& M tai nguyén
mién thoi gian trong khung tim goi. Khi M 1a s6 nguyén duong 16n hon 1, thi céc s6
luong don vi mién thoi gian c6 trong hai tai nguyén mién thoi gian bat ky trong s6
M tai nguyén mién thoi gian 12 gidng nhau. N6i cach khéc, thong tin vi tri tim goi
c6 thé bidu thi, bing cach biéu thi cac vi tri mién thoi gian cta M tai nguyén mién
thoi gian trong khung tim goi, vi tri mién thoi gian cta co hoi tim goi dich trong

khung tim goi.

Tuy chon, theo mdt so phuong an, gia tri M va so luong don vi mién thoi
gian cé trong mdi trong s6 M tai nguyén mién thoi gian dugc biét dén doi voi thiét
bi dau cudi.

Tuy chon, theo mot sd phuong an, vi tri mién thoi gian cu thé cua co hoi tim

goi dich trong M vi trf micn thoi gian con dugc biét dén doi voi thiét bi dau cuoi.

"P3 bibt" theo sang ché nay co thé 13 thong tin cdu hinh duogc thong bao
truée cho thiét bi dau cudi bai thiét bi mang, hodc thong tin duoc chép thuén boi
thiét bi mang va thiét bi du cudi, hodc dugc chi dinh theo giao thic, hodc dugc

chuyén béi thiét bi dAu cubi dua vao thong s6 cAu hinh.
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Tuy chon, theo cdc phuong 4n khéc, gid tri M va do dai tng cong ctia M tai
nguyén mién thoi gian dugce bibt dén cho thiét bi diu cudi. Theo cach nay, thiét bi
dau cudi co thé xéac dinh, dua vao gia tri M va do dai tdng cong ctia M tai nguyén
mién thoi gian, s6 lugng don vi mién thoi gian c6 trong mdi tai nguyén mién thoi

gian.

Khi M bing 1, thi thong tin vi tri tim goi 1a vi tri bt dau cta co hdi tim goi
dich trong khung tim goi. Thiét bi dau cudi c6 thé xac dinh truc tiép vi tri bat dau

ctia co hdi tim goi dich trong khung tim goi dya vao thong tin vi tri tim goi nay.

Khi M bing 2 hodc bing 4, khi thiét bj diu cudi xac dinh vi trf bt dau clia
tai nguyén mién thoi gian tht nhét trong khung tim goi, thi thiét bi dau cudi co thé
xac dinh 'Vi tri bit diu cta co hoi tim goi dich trong khung tim goi dua vao tai

nguyén mién thoi gian trén d6 co hoi im goi dich dugc bo tri.

Tuy chon, theo mot s6 phuong 4n, M tai nguyén mién thoi gian c6 thé 1a cac
tai nguyén mién thoi gian lién tiép. Theo cach nay, khi vi tri cua vi tri bt ddu cia
tai nguyén mién thoi gian thu nhit trong khung tim goi dugc xac dinh, thi thiét bi
dau cudi c6 thé xac dinh vi tri cia vi tri bat dAu ciia mdi tai nguyén mién thoi gian

trong khung tim goi bang cach st dung cdng thic sau:

PO, = Ofrl_stength_PO Cong thitc 1.1

trong d6 PO s biéu thi vi tri cta vi tri bat dau cua tai nguyén mién thoi gian
c6 chi sb 12 i s trong khung tim goi, O biéu thi vi tri cua vi tri b4t diu cua tai
nguyén mién thoi gian thu nhét trong khung tim goi, i_s la chi sb cla tai nguyén
mién thoi gian va Length PO 1a s6 lugng don vi mién thoi gian c6 trong mot tai
nguyén mién thoi gian. Chi s6 cua tai nguyén mién thoi gian tht m trong M tai
nguyén mién thoi gian 1a m-1, trong d6 m =1, ..., M. Vi du, chi sb ctia tai nguyén
midn thoi gian thir nhit 1 0, chi s6 cta tai nguyén mién thoi gian tha hai 12 1, chi s6
cua tai nguyén mién thoi gian th ba 1a 2 va chi sb cua tai nguyén mién thoi gian
thir tu 14 3. C6 thé hiéu duoc ring, néu i s trong cong thuc 1.1 1a chi s§ cua tai
nguyén mién thoi gian trén d6 co hoi tim goi dich dugc bd tri, thiét bi dau cudi ¢o
thé xac dinh truc tiép vi tri ctia co hoi tim goi dich trong khung tim goi béng cach

str dung cong thuc 1.1.
Khoang cach séng mang con 15 kHz dugc st dung 1am mot vi du. Gia st
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ring M bing 2, va mdi tai nguyén mién thoi gian bao gbm hai don vi mién thoi gian.
Hai tai nguyén mién thoi gian nay 13 céc tai nguyén mién thoi gian lién tiép. Gia str
rang thong tin vi tr tim goi biéu thi rang vi tri bt ddu cua tai nguyén mién thoi gian
thtr nhat 12 khe 0. Theo cong thirc 1.1, O bang 0, Length PO bing 2 vai_s bang 1.
Theo céch nay, thiét bi dAu cubi c6 thé xac dinh ring vi tri bat dAu cua tai nguyén
mién thoi gian thi hai 1a khe 2.

Tuy chon, theo cac phuong dn khac, M tai nguyén mién thoi gian co thé 1a M
tai nguyén mién thoi gian khong lién tiép. M tai nguyén mién thoi gian khdng lién
tiép nay 1a M tai nguyén mién thoi gian trong P tai nguyén mién thoi gian lién tiép.
Céc tai nguyén mién thoi gian khéc trong P tai nguyén mién thoi gian lién tiép khéc
v6i M tai nguyén mién thoi gian da dugc xac dinh dé truyén thong tin khac voi
thong diép tim goi. Thong tin khic véi thong diép tim goi ¢o thé 1a thoéng tin duong
1én hodc c6 thé thong tin dudng xubng khac (vi dy, SSB). P 1a s6 nguyén duong 16n
hon M.

Theo cach nay, khi vi tri cua vi tri bt dAu cta tai nguyén mién thoi gian thir
nhét trong khung tim goi duoc xéc dinh, thi thiét bi dau cubi c6 thé x4c dinh vi tri
clia vi tri bat diu cua mdi tai nguyén mién thoi gian trong khung tim goi bing céch

stt dung cdng thure sau:

POi_S =0+i_sxLength PO +Length_offseti_s Cong thitc 1.2

trong d6 PO s biéu thi vi tri ctia vi tri bét diu clia tai nguyén mién thoi gian
¢6 chi sb 1a i_s trong khung tim goi, O biéu thi vi tri cua vi tri b4t dau cua tai
nguyén mién thoi gian tha nhét trong khung tim goi, i_s la chi sb cia tai nguyén
mién thoi gian, Length PO la s6 luong don vi mién thoi gian c6 trong mot tai
nguyén mién thoi gian va Length_offseti s bidu thi sé lugng don vi mién thoi gian
nam gitta vi tri bét diu cha tai nguyén mién thoi gian c6 chi s6 121 s va tai nguyén
mién thoi gian ¢6 chi s6 1ai s—1 va dugce st dung dé truyén thong tin khac. Co thé
hidu duoc ring, néu i_s trong cong thirc 1.2 1a chi s6 cua tai nguyén mién thoi gian
trén d6 co hoi tim goi dich duge b tri, thi thibt bi ddu cudi c6 thé xac dinh trye tiép

vi tri ctia co hdi tim goi dich trong khung tim goi bang cach st dung cdng thirc 1.2.

Khoang cach song mang con 15 kHz van dugc st dung 1lam mdt vi du. Gia

st rang M bang 2, va mdi tai nguyén mién thoi gian bao gom hai don vi mién thoi
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gian. T hiét bi diu cubi da xac dinh dugc rang tir khe 2 dén khe 5 duoc st dung dé
truyén thong tin khac véi thong dig¢p tim goi. Gia s rang thong tin vi tri tim goi
bidu thi rang vi tri bat dau cua tai nguyén mién thoi gian tht nhét 13 khe 0. Theo
cong thuc 1.2, O bang 0, Length PO bang 2 va Length_offseti s bing 4. Theo cach
nay, thiét bi dAu cubi co thé xac dinh ring vi tri bit dAu cia tai nguyén mién thoi

gian th( hai 1a khe 6.

Tuy chon, theo mot s6 phuong 4n, thong tin vi tri tim goi ¢6 thé bao gdm do
dai tbng cong ctia M tai nguyén mién thoi gian. Ngoai ra, vi tri cua vi tri bt dau
hodc vi tri mién thoi gian cla tai nguyén mién thoi gian thi nhit dugc biét dén dbi
véi thiét bi ddu cubi. Ngoai ra, khi M 1a s6 nguyén duong 16n hon 1, thi cac sb
luong don vi mién thoi gian c6 trong hai tai nguyén mién thoi gian bat ky trong sb

M tai nguyén mién thoi gian 1a gidng nhau.

Tuy chon, theo mot sb phuong an, gia tri M duoc biét dén d@bi véi thiét bi dau
cudi. Theo cach nay, thiét bi dau cudi co thé xac dinh, dua vao do dai téng cOng cua
M tai nguyén mién thoi gian va gia tri M, s& lugng don vi mién thoi gian c6 trong
mdi tai nguyén mién thoi gian. Trong trudong hop nay, cac vi tri bat dau hogc vi tri
mién thoi gian cua M tai nguyén mién thoi gian, s& luong don vi mién thoi gian c6
trong mdi tai nguyén mién thoi gian, va céc chi sb ctia cac tai nguyén mién thoi gian
ddu dugc biét dén dbi vei thiét bi dAu cubi. Khi M tai nguyén mién thoi gian 1a M
tai nguyén mién thoi gian lién tiép, thi thiét bi dau cudi c6 thé xac dinh vi tri mién
thoi gian cia co hdi tim goi dich trong khung tim goi bang cach st dung cong thirc
1.1. Khi M tai nguyén mién thoi gian 12 M tai nguyén mién thoi gian khong lién tiép,
thi thiét bi dAu cudi c6 thé xac dinh vi tri mién thoi gian cta co hoi tim goi dich
trong khung tim goi bang cach st dung cong thirc 1.2.

Tuy chon, theo cac phuong an khac, s6 luong don vi mién thoi gian c6 trong
mdi trong s6 M tai nguyén mién thoi gian dugc bibt dén dbi véi thiét bi dau cudi.
Theo cach nay, thiét bi dAu cubi c6 thé xac dinh chi s6 ctia mdi tai nguyén mién thoi
gian dya vao do dai tbng cong cua M tai nguyén mién thoi gian va s6 luong don vi
mién thoi gian ¢6 trong mdi trong s6 M tai nguyén mién thoi gian nay. Trong truong
hop nay, cac vi tri bAt dAu hodc vi tri mién thodi gian cia M tai nguyén mién thoi
gian, s6 luong don vi mién thoi gian cé trong mdi tai nguyén mién thoi gian, va cac

chi sé ciia c4c tai nguyén mién thdi gian déu dugc biét dén doi voi thiet bi dau cudi.
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Khi M tai nguyén mién thoi gian 1a M tai nguyén mién thoi gian lién tiép, thi thiét
bi dau cubi co thé xac dinh vi tri mién thoi gian cla co hdi tim goi dich trong khung
tim goi béng cach st dung cong thirc 1.1. Khi M tai nguyén mién thoi gian 1a M tai
nguyén mién thdi gian khong lién tiép, thi thiét bi dau cudi co thé xac dinh vi trf
mién thoi gian clia co hoi tim goi dich trong khung tim goi bang cach stt dung cong
thire 1.2. |

Tuy chon, theo mot s6 phuong 4n, thong tin vi tri tim goi ¢ thé bao gém do
dai tdng cong ctia M tai nguyén mién thoi gian va vi tri ctia vi tri bat ddu hodc vi tri
mién thoi gian cla tai nguyén mién thoi gian tht nhét trong s& M tai nguyén mién
thoi gian trong khung tim goi. Gia tri M hodc s6 luong don vi mién thoi gian c6
trong mdi tai nguyén mién thoi gian duge biét dén d6i véi thiét bi diu cubi. Ngoai
ra, khi M 1a s6 nguyén dwong 16n hon 1, thi céc s6 luong don vi mién thoi gian c6
trong hai tai nguyén mién thoi gian bat ky trong s6 M tai nguyén mién thoi gian 1a

gibng nhau.

Trong truong hop nay, thiét bi dau cubi co thé x4c dinh cac vi tri bat dau cla
M tai nguyén mién thoi gian, sb luong don vi mién thoi gian co trong mdi trong sd
M tai nguyén mién thoi gian va cac chi sb cua cac tai nguyén mién thoi gian. Khi M
tai nguyén mién thoi gian 1a M tai nguyén mién thoi gian lién tiép, thi thiét bi dau
cubi c6 thé xac dinh vi trf mién thoi gian cta co hoi tim goi dich trong khung tim
goi bang cach st dung cong thirc 1.1. Khi M tai nguyén mién thoi gian 1a M tai
nguyén mién thoi gian khong lién tiép,rthi thiét bi dAu cudi co thé x4c dinh vi tri
mién thoi gian cla co hi tim goi dich trong khung tim goi bang cach st dung cong

thac 1.2.

Khi thong tin vi tri tim goi bao gbm do dai tbng cong ctia M tai nguyén mién
thoi gian va/hodc vi tri cua vi tri bat dau cua tai nguyén mién thoi gian tht nhét
trong s6 M tai nguyén mién thoi gian trong khung tim goi, thi thiét bi mang c6 thé
biéu thi céc vi tri cia M tai nguyén mién thoi gian trong khung tim goi bang céch st
dung it bit hon.

Tay chon, theo cic phuong 4n khéc, thong tin vi tri tim goi ¢co thé bao gdm
vi tri cda vi tri bét dAu hodc vi tri mién thoi gian cia mdi trong s6 M tai nguyén
mién thoi gian trong khung tim goi. Theo cach nay, thiét bi dau cubi c6 thé xac dinh

truc tiép vi tri clia mdi tai nguyén mién thoi gian trong khung tim goi, ma khong tu
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tinh toan vi tri cia mdi tai nguyén mién thoi gian trong khung tim goi. Trong trudong
hop nay, vi tri dugc tao cAu hinh cta co hoi tim goi trong khung tim goi c6 thé dugc
x4c dinh dua vao s6 lwong co hoi tim goi trong chu trinh tiép nhan khong lién tuc.
Vi dy, khi s luong co hdi tim goi 14 4, thi ki bit duge yéu ciu dé biéu thi vi tri cia
mdi PO, trong d6 ki 1a s6 nguyén duong 16n hon hodc bang 1. Gia tri k1 ¢6 lién
quan dén khoang cach song mang con. Khi s6 luc_mg co hoi tim goi 1a 4, thi thong
tin vi tri tim goi ¢o thé bao gém 4 * k; bit (* biéu thi diu nhan). Vi du, néu khoang
cach song mang con 1a 15 kHz, thi gié tri ki ¢6 thé 1a 2 bif; hodc néu khoéﬁg cach
séng mang con 1a 30 kHz, thi gid tri ki ¢6 thé 1a 3 hodc 4. Khi khoang céach song
mang con 1a 60 kHz hodc 120 kHz, gié tri ki ¢6 thé 1a 3 hoic 4.

C6 thé hiéu duge ring, do dai cia thong tin vi tri tim goi ¢6 1ién quan dén sd
luong vi tri Gmg vién 16n nhit d6i vé6i vi tri bat dau hoic vi tri mién thoi gian cua
mdi khe trong khung tim goi va gia tri M.

Khoang cach séng mang con 15 kHz dugc st dung lam mot vi du. Gia st
rang gié tri M 1a 4.

Tuy chon, theo mot sb phuong an, vi tri bat diu hodc vi tri mién thoi gian
clia tai nguyén mién thoi gian thir nhdt c6 thé 1a tix khe 0 dén khe 6. Vi tri bit diu
hogc vi tri mién thodi gian cia tai nguyén mién thoi gian th hai c6 thé nam & khe 1
dén khe 7. Vi tri bt ddu hogc vi tri mién thoi gian cla tai nguyén mién thoi gian thi
ba c6 thé nim & khe 2 dén khe 8. Vi trf bét dAu hogc vi trf mién thoi gian cla tai
nguyén mién thoi gian thir tu c6 thé nim & khe 2 dén khe 8. Co thé nhan ra ring,
trong khung tim goi nay, c6 sau vi tri tng vién dbi v6i mdi tai nguyén mién thoi
gian. Trong truong hop nay, vi tri cia vi tri bét dau hoic vi tri mién thoi gian cta
mdi tai nguyén mién thoi gian trong khung tim goi ¢6 thé dugc biéu thi bing cach

stt dung ba bit.

Tuy chon, theo cac phuong 4n khéc, vi tri bét dau hodc vi tri mién thdi gian
cua tai nguyén mién thoi gian thir nhat ¢6 thé ndm & khe 0 dén khe 3. Vi tri bét dau
hotic vi trf mién thdi gian cia tai nguyén mién thoi gian thi hai ¢6 thé nam & khe 2
dén khe 5. Vi tri bit ddu hogc vi tri mién thoi gian cla tai nguyén mién thoi gian thir
ba c6 thé ndm & khe 4 dén khe 7. Vi tri bat dau hodc vi tri mién thoi gian cua tai
nguyén mién thoi gian tht tu cd thé ndm & khe 5 dén khe 8. C6 thé nhan ra rang,

trong khung tim goi, ¢6 bon vi tri ing vién doi vGi moi tai nguyén mién thoi gian.
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Trong trudong hgp nay, vi tri ctia vi tri bét dau hodc vi tri mién thoi gian cta mdi tai
nguyén mién thoi gian trong khung tim goi c6 thé duoc bidu thi bang cach st dung
hai bit.

Tuy chon, theo mot sd phwong 4n, vi trf cua mdi trong s6 M tai nguyén mién
thoi gian ¢6 thé con lién quan dén chi bao nira khung. N6i cdch khéc, vi tri clia vi tri
bt dAu hodc vi tri mién thoi gian ctia mdi trong s M tai nguyén mién thoi gian
trong khung tim goi c6 thé duoc biéu thi bang cach st dung chi bao nira khung va

chi béo vi tri cu thé cung nhau.

Vi du, theo mdt s6 phwong 4n, thong tin vi trf tim goi ¢6 thé bao gdm ba bit.
Bit diu tién trong sd ba bit 1a chi bao nira khung. Chi béo nira khuﬁg nay dugc st
dung @& biéu thi ring vi tri bt dAu hodc vi tri mién thoi gian cia tai nguyén mién
thdi gian ndm & nita khung thi nhéit hodc nira khung thir hai, va hai bit cudi cling
trong s6 ba bit 13 chi bao vi tri cu thé. Chi bao vi tri cu thé nay c6 thé dugc str dung
@8 bidu thi don vi mién thoi gian cu thé cua nira khung trong d6 vi tri b4t dau hodc

vi tri mién thoi gian cla tai nguyén mién thoi gian duge bo tri.

Tuy chon, theo mot s6 phuong an, chi bao nira khung va chi bao vi tri cu thé
c6 thé 1 cée bit lién tiép. N6i cach khac, thiét bi mang c6 thé st dung thong diép dé

mang chi bao ntra khung va chi bdo vi tri cu the nay.

Tay chon, theo cdc phuong an khéc, chi bdo nira khung va chi bdo vi tri cu
thé ¢6 thé dugc biéu thi ddi voi thiét bi diu cudi mot cach riéng biét. Noi cach khac,
thiét bj mang ¢6 thé biéu thi chi béo nira khung va chi bo vi trf cu thé d6i véi thiét

bi dAu cudi bing cach st dung hai thong diép.

Cu thé, néu chi bao ntra khung 1a 0, thi vi tri bat dau hodc vi tri mién thoi
gian dugc biéu thi cua tai nguyén mién thoi gian ndm & ntra khung thu nhét ctia
khung tim goi, nghia la tir khe 0 dén khe 4; hoic néu chi b4do ntra khung 1a 1, thi vi
tri bit dAu hodc vi tri mién thoi gian dugce biéu thi cua tai nguyén mién thoi gian
nim & nita khung thr hai clia khung tim goi, nghia la cac khe tir 5 dén 9. Néu chi
béo vi tri cu thé 1a 00, thi vi tri bit dAu hodc vi trf mién thoi gian duge biéu thi cla
tai nguyén mién thoi gian ndm & khe tht nhét; néu chi bao vi tri cu thé 12 01, thi vi
tri bit dAu hodc vi tri mién thoi gian dugc biéu thi cta tai nguyén mién thoi gian
ndm & khe thtt hai; néu chi bao vi tri cu thé 1a 10, thi vi tri bit dau hodc vi tri mién
thoi gian duoc biéu thi cua tai nguyén mién thoi gian ndm & khe thtr ba; hodc néu
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chi bdo vi trf cu thé 12 11, thi vi tri bit dAu hodc vi tri midn thdi gian duoc biéu thi

clia tai nguyén mién thoi gian nam & khe thi tu.

Vi du, néu thong tin vi tri tim goi 1a 010, thi vi tri bit dau hodc vi tri mién
thoi gian dugce bidu thi ctia tai nguyén mién thoi gian 1a khe tht ba trong ntra khung
tha nhét, nghia 1a khe 2. Vi du khac, néu thong tin vi tri tim goi 110, thi vi tri bét
dAu hoic vi tri mién thoi gian duge bidu thi cta tai nguyén mién thoi gian 12 khe tha

ba trong nira khung thir hai, nghia la khe 7.

Khoang cach song mang con 15 kHz van dugce st dung lam mot vi du. Gia
str rang gia tri M 1a 2.

Tuy chon, theo mot sb phuong éan, vi tri bat dau hodc vi tri mién thoi gian
ciia tai nguyén mién thoi gian thi nhét ¢6 thé 1a tir khe 0 dén khe 8, va vi tri bat dau
hoc vi tri midn thoi gian cda tai nguyén mién thoi gian thir hai c6 thé 1a tir khe 2
dén khe 8. C6 thé nhén ra réng, trong khung tim goi, co tdi da chin vi tri mg vién
d6i voi mdi tai nguyén mién thoi gian. Trong truong hop nay, vi tri cia vi tri bét dau
hodic vi tri mién thoi gian cua mdi tai nguyén mién thoi gian trong khung tim goi c6

thé dugc biéu thi bang cich st dung bén bit.

Tuy chon, theo cac phuong 4n khéc, vi tri bat ddu hodc vi tri mién thoi gian
clia tai nguyén mién thoi gian thi nhét co thé 1a tir khe 0 dén khe 3. Vi tri bét dau
hodic vi trf mién thoi gian cia tai nguyén mién thoi gian th hai c6 thé nim & khe 5
dén khe 8. C6 thé nhan ra rang, trong khung tim goi, c6 bén vi tri tng vién ddi véi
mdi tai nguyén mién thoi gian. Trong trudng hop nay, vi tri cia vi tri bit dau hodc
vi tri mién thoi gian cla mdi tai nguyén mién thoi gian trong khung tim goi ¢6 thé

dugc biéu thi bang cach st dung hai bit.

Tuong tu, khi gié tri M 1a 2, thi vi tri bat dau hodc vi trf mién thoi gian cla
mdi tai nguyén mién thoi gian trong khung tim goi ¢6 thd con duoc biéu thi bing
cach st dung chi bdo nira khung va chi bao vi tri cu thé cing nhau. Mot phuong an
thuc hién cu thé twong tur véi phuong an thyuc hién trong dé gia tri M 1a 4. Céc chi

tiét khong duge mo ta lai & day.

Tay chon, theo céc phuong an khac, céc vi tri cua cac vi tri bat dau hodc vi
tri mién thoi gian cta hai tai nguyén mién thoi gian trong khung tim goi ¢6 the duogc
xac dinh trude. Vi dy, xac dinh tru¢e duge rang vi tri bat dau hodc vi tri mién thoi

gian cia mot trong hai tai nguyén mién thoi gian trong khung tim goi nam & khe 0
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dén khe 3. Theo cach nay, hai bit ¢6 thé duogc str dung d8 biéu thi vi trf cta vi tri bt
dAu hodc vi tri mién thoi gian clia mot trong hai tai nguyén mién thoi gian trong
khung tim goi. Vi du khic, x4c dinh tru6e dugc rang vi tri bat dau hodc vi tri mién
thoi gian cia mot trong hai tai nguyén mién thoi gian nim & nira khung thi nhét cua
khung tim goi, nghia la, ti khe 0 dén khe 4. Theo cach nay, ba bit co thé dugc st
dung d& biéu thi vi tri cua vi tri bat dau hodc vi tri mién thoi gian ctia mdt trong hai
tai nguyén mién thoi gian trong khung tim goi. Vi du khac, xac dinh trudc duoc
rang vi tri bét dau hogic vi trf mién thoi gian cua mot trong hai tai nguyvén mién thoi
gian nim & nita khung thtr hai cua khung tim goi, nghia Ia, tir khe 5 dén khe 9. Theo
cach nay, ba bit co thé dugc st dung d8 biéu thi vi tri cta vi tri bit dau hodc vi tri
mién thoi gian ciia mot trong hai tai nguyén mién thoi gian trong khung tim goi. Vi
du khéc, xac dinh trudc dugce rang vi tri bit dau hodc vi tri mién thoi gian cua tai
nguyén thu nhét trong s6 hai tai nguyén mién thoi gian »ném & ntra khung thtr nhét
cua khung tim goi, nghia la, tir khe 0 dén khe 4. Theo cach ndy, ba bit co thé dugc
sfidung dé biéu thi vi tri cta vi trf bat dau hoic vi tri mién thoi gian cua t_éi nguyén
mién thoi gian thi nhét trong khung tim goi. Ngoai ra, xac dinh trude duge rang vi
tr{ bit dAu hodc vi tri mién thoi gian cla tai nguyén thir hai trong s6 hai tai hguyén
mién thoi gian ndm & nira Khung thr hai cia khung tim goi, nghia 1a, tir khe 5 dén
Khe 9. Theo cach nay, ba bit c6 thé dugc sir dung dé bicu thi vi tri clia vi tri bt dau

hoic vi tri mién thoi gian cta tai nguyén mién thoi gian thit hai trong khung tim goi.

Vi tri bit ddu ciia co hoi tim goi ¢6 lién quan dén chi bao ghép kénh phan
chia theo tan s ctia SSB. Khi chi ¢c6 mdt PO, thi vi tri b&t dAu ctia PO c6 thé khong
duogc tao cAu hinh. Khi c6 hai PO, thi vi tri bat dAu ctia mot PO ¢o thé dugc tao cAu
hinh.

Khoang cach séng mang con 15 kHz vin duoc st dung lam mot vi du. Gia
sir rang gia tri M 1a 1.

Tuy chon, theo mot s6 phwong an, vi tri bt dAu hodc vi tri mién thoi gian
cda tai nguyén mién thoi gian thr nhét c6 thé 1a tir khe 0 dén khe 8. C6 thé nhan ra
ring, trong khung tim goi, ¢O tdi da chin vi trf img vién cho mdi tai nguyén mién
thoi gian. Trong trudng hop nay, vi tri ctia vi tri bat diu hodc vi tri mién thoi g1an
cia mdi tai nguyén mién thoi gian trong khung tim goi ¢6 thé dugc bidu th1 bang

céch sir dung bbn bit.
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Tuy chon, theo cac phuong an khac, vi tri bat dau hodc vi tri mién thodi gian
cua tai nguyén mién thoi gian thir nhét c6 thé 1a tir khe 0 dén khe 7. C6 thé nhén ra
rang, trong khung tim goi, ¢6 tdm vi trf tng vién dbi voi mdi tai nguyén mién thoi
gian. Trong trudng hop nay, vi tri cla vi tri bt dAu hodc vi tri mién thoi gian cia
mdi tai nguyén mién thoi gian trong khung tim goi ¢6 thé duge biéu thi bang cach

str dung hai bit.

Tuy chon, theo cac phuong an khac, vi tri bit dau hodc vi tri mién thoi gian
clia tai nguyén mién thoi gian thir nhit c6 thé 13 tir khe 0 dén khe 3. C6 thé nhan ra
rang, trong khung tim goi, c6 bdn vi tri tng vién dbi voi mdi tai nguyén mién thoi
gian. Trong trudng hop nay, vi tri cla vi tri bét dAu hodc vi tri mién thoi gian cta
mdi tai nguyén mién thoi gian trong khung tim goi ¢ thé dugc bidu thi bang cach

stt dung hai bit.

Khoang cach séng mang con 30 kHz dugc su dung lam mot vi du. Gia s
rang gid tri M 1a 1.

Tuy chon, theo mot ) phuong an, vi tri bat dAu hodc vi tri mién thoi gian
cla tai nguyén mién thoi gian tht nhit c6 thé ndm & khe 0 dén khe 18. Thong tin vi
tri tim goi cd thé biéu thi truc tiép vi tri cua tai nguyén mién thoi gian tha nhét.

Trong truong hop nay, do dai cla thong tin vi tri tim goi 1a ndm bit.

Tuy chon, theo mot s6 phuong 4n, thong tin vi tri tim goi ¢0 thé biéu thi vi tri
cua tai nguyén mién thoi gian thi nhét bang cach st dung chi bao nira khung va chi
béo vi tri cu thé cuing nhau. DP6i v4i mot phuong an thyc hién cu thé, dua vao vi du
trong d6 khoang cach séng mang con l1a 15 kHz va gia tri M 1a 4. Cac chi tiét khong

duoc md ta lai & day.

Tuy chon, theo cac phuong an khéc, vi tri cta vi tri bat dau hoic vi tri mién
thoi gian cla tai nguyén mién thoi gian trong khung tim goi ¢6 thé duoc thiét 1ap
trude. Vi dy, xac dinh trude duge rang vi tri bat dau hodc vi tri mién thoi gian cla
tai nguyén mién thoi gian trong khung tim goi nim & khe 0 dén khe 7. Theo cach
nay, ba bit co thé dugc st dung dé biéu thi vi tri cta vi tri bat dau hodc vi tri mién
thoi gian cta tai nguyén mién thoi gian trong khung tim goi. Vi du khac, xac dinh
truée dugc rang vi tri bat dau hodc vi tri mién thoi gian cla tai nguyén mién thoi
gian trong khung tim goi nim & khe 10 dén khe 17. Theo cach nay, ba bit c6 thé
dugc st dung dé biéu thi vi tri cta vi tri bat dau hoic Vi tri mién thoi gian cla tai
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nguyén mién thoi gian trong khung tim goi.

Mbt phuong an thuc hién trong d6 khoang cach song mang con 1a 30 kHz va
gia tri M 13 2 twong tw véi phuong 4n thuc hién cu thé trong d6 khoang cach séng
mang con 1a 15 kHz va gid tri M 1a 2. Céc chi tiét khong duoc mo ta lai 6 day. Mot
phuong 4n thuc hién trong d6 khoang cach song mang con 1a 30 kHz va gia tri M la
4 tuong tu v6i phuong an thuc hién cu thé trong d6 khoang cach song mang con la

15 kHz va gia tri M 1a 4. Céc chi tiét khong duge md ta lai & day.

Mot phuong 4an thyc hién trong d6 khoang céch song mang con 1a 60 kHz
hoéc 120 kHz tuong tu v6i phuong an thuc hién trong d6 khoang cach séng mang
conla 15 kHz hoac 30 kHz. Cé4c chi tiét khong duoc mo té lai & day.

Tuy chon, theo mot sd phuong 4n, thong tin vi tri tim goi bao gdm chi s6 vi
tri tim goi, trong do6 chi sb vi tri tim goi nay dugc sit dung dé biéu thi cac vi tri mién
thoi gian cua M tai nguyén mién thoi gian trong khung tim goi. Cu thé hon, chi sb
vi tri tim goi dugc st dung dé biéu thi vi tri cta vi tri b4t diu ctia mdi trong s6 M tai

nguyén mién thoi gian trong khung tim goi.

Trong céc vi tri cla céc tai nguyén mién thoi gian dugc thé hién trong céc
bang tur bang 1 dén bang 20, c4c vi tri cua cac tai nguyén mién thoi gian trong mdi
nhém c6 thé tuong tmg vi mot chi s6. Mot nhém nay bao gdm céc tai nguyén mién
thoi gian biéu thi tht ca M tai nguyén mién thoi gian. Mot chi sé vi trf tim goi ¢6 thé
dugc clp phat cho mdi nhom tai nguyén mién thoi gian dwa vao cac bang tir bang 1
dén bang 21. Mdi chi sb vi tri tim goi tuong Ung véi cac vi tri cia M tai nguyén
mién thoi gian trong khung tim goi. Vi du, bang 21 la két qua thu duoc bing cach

thém chi s6 vi tri tim goi dya vao bang 1.

Bang 21

Chisé |POO |PO1 |PO2 |PO3 [Chis [POO|PO1 |PO2 |PO3
0 0 2 4 6 8 0o |3 6 8

1 0 2 4 7 9 0 |4 6 8

2 0 2 4 8 10 1 3 5 7

3 0 2 5 7 11 1 3 5 8

4 0 2 5 8 12 1 3 6 8
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5 0 2 6 8 13 1 4 6 8
6 0 3 5 7 14 2 4 6 8
7 0 3 5 8 15 1 3 6 8

Nhu duoc thé hién trong bang 21, khi chi b vi trf tim goi nhan dugc béi thiét
bi dau cubi 4, thi thiét bi du cudi nay co thé x4c dinh r:?mg cac vi tri bat dau coa

bdn tai nguyén mién thoi gian dugce phén bd trong cac khung con 0, 2, 5 va 8.

Thong tin vi tri tim goi bao gbm it nhit mot trong s vi tri bt dau va thoi
lwong ctia co hdi tim goi dich trong khung tim goi.

Khi tip tai nguyén diéu khién cua thong diép tim goi gidng voi tap tai
nguyén didu khién ctia RMSI, thi s6 luong co hoi tim goi 16n nhét trong mot khung
hodc hai khung 1a 1. Diéu nay théa man yéu cau quét chum tia. Khi cach ghép kénh
clia SSB va RMSI 1a su ghép kénh phan chia theo tan sé, thi s lugng co hdi tim goi
16n nhét trong théng diép tim goi trong chu trinh DRX ¢6 thé dugc x4c dinh dya
vao chu ky ciia SSB hodc chu ky cia RMSI. Céch ghép kénh phan chia theo tan s6
6 thé 12 mAu hinh 1 va mAu hinh 2. Cu thé, mau hinh 1 13 sy ghép kénh phén chia
theo tan s6 cia PDSCH ctia RMSI véi SSB. Cu thé 13, mau hinh 2 1a sy ghép kénh
phan chia theo tin s§ ciia PDSCH va PDCCH ctia RMSI v6i SSB. RMSI ¢6 thé con
1a SIB1. Khi cach ghép kénh cua SSB va RMSI la su ghep kénh phan chia theo thoi
gian, thi s6 luong co hoi tim goi 16n nhét trong thong diép tim goi trong chu trinh
DRX c¢6 thé dugc xac dinh dua vao chu ky cia RMSI. Trong su ghép kénh phén
chia theo thoi gian, sd lwong co hoi tim goi hodc khung tim goi 16n nhét trong chu
trinh DRX 1a T/2, trong d6 T 1a chu trinh DRX. Theo mdt sb phuong an thl,rc_hién,
chu trinh DRX T dugc xac dinh, vi du, dugc xac dinh trong hé théng, duge tao cAu
hinh trudc, dugc tao cdu hinh béi tram co s& hodc dugce glri boi tram co s6. Trong
trub’ng.hop nay, s6 lwong khung c6 trong chu trinh DRX T cling dugc x4c dinh.
Theo cach khéac, hai khung c6 thé 1a mot khung tim goi hogc hai khung bao géfn
mot co hdi tim goi. Trong su ghép kénh phan chia theo tan s6, cac sd luong co hoi
tim goi hodc khung tim goi 16n nhét trong chu trinh DRX 1a 2T, T T/2, T/4, T/8 va
T/16. Khi chu ky cta SSB 1a Sms, thi sb luong co hoi tim goi hodc khung tim goi
16n nhét trong chu trinh DRX 1a 2T. Khi chu ky ctia SSB 1a 10ms, thi sb lugng co
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hoi tim goi hodc khung tim goi l6n nhét trong chu trinh DRX 1a T. Khi chu ky cua
SSB 1a 20ms, thi $6 luong co hoi tim goi hodc khung tim goi 16n nhét trong chu
trinh DRX 1a T/2. Khi chu ky cta SSB la 40ms, thi s6 lugng co hoi tim goi hodc
khung tim goi 16n nhét trong chu trinh DRX 1a T/4. Khi chu ky cua SSB la 80ms,
thi s6 lwong co hoi tim goi hodc khung tim goi 16n nhét trong chu trinh DRX 1a T/8.
Khi chu ky cua SSB la 160ms, thi s6 luong co hoi tim goi hodc khung tim goi l6n
nhét trong chu trinh DRX 1a T/16. Trong su ghép kénh phéan chia theo thn s, cac sb
lwong co hoi tim goi hodc khung tim goi trong chu trinh DRX 1a 2T, T, T/2,T/4, T/8
va T/16. Khi chu ky ctia SSB 1a 5ms, thi sb luong co hoi tim goi hodc khung tim goi
trong chu trinh DRX 2T. Khi chu ky cta SSB 10ms, thi sb lugng co hoi tim goi
hoiic khung tim goi trong chu trinh DRX T. Khi chu ky cua SSB 1a 20ms, thi )
lugng co hdi tim goi hodc khung tim goi trong chu trinh DRX la T/2. Khi chu ky
cia SSB 1a 40ms, thi sb luong co hoi tim goi hodc khung tim goi trong chu trinh
DRX 13 T/4. Khi chu ky cia SSB 1a 80ms, thi s6 luong co hoi tim g0i hodc khung
tim goi trong chu trinh DRX 1a T/8. Khi chu ky ctia SSB 12 160ms, thi s6 luong co
hoi tim goi hodic khung tim goi trong chu trinh DRX la T/16. ' |

Khi thong tin diéu khién cua thong diép tim goi biéu thi ring khong gian tim
kiém riéng biét tdn tai, thiv vi tri bét dau cta co hoi tim goi ¢d thé con dugc tao ciu
hinh mdt cach riéng biét. Vi tri bét _dﬁu cta co hoéi tim goi ¢o thé duoc tao cAu hinh
mot cach riéng biét, va thong sé cAu hinh c6 thé dugc tao chu hinh dua vao khoang
cach séng mang con. Vi dy, khi mot khung tim goi bao gdm mot co hoi tim goi, khi
khoang cach song mang con 1a 15 kHz, thi céc chi sb khe ma c6 thé duoc tao céu
hinh bao gém mot sb hodc tAt ca cac gia tri bao gém 0,1,2,3,4,5, 6, 7 va 8, hoac
mot sb hoic tit ca cac gia tri bao gém 0,1,2,3, 4,5,6va7. Vidy, khi mot khung
tim goi bao gdm mot co hoi tim goi, khi khoang cach séng mang con 1a 30 kHz, thi
céc chi s ma cé thé dugce tao céu hinh bao .gém mot sb hoic t4t ca cac gia tri bao
odm0,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17 va 18, hodc mot s hodc
tAt c& céc gié tri bao gdm 0, 1,2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14 va 15. Vidu,
khi mot khung tim goi bao gdm mot co hoi tim goi, khi khoang cch song mang con
1a 60 kHz, thi cac chi s6 ma co thé duoc tao cAu hinh bbao gém m(f)t' sb hodc tat ca
cac gia tri bao gdm 0, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,36, 37, 38 va 39. Vidu,
khi mot khung tim goi bao gbdbm mot co hoi tim goi, khi khoang cach séng mang con
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13 120 kHz, thi cac chi s6 ma c6 thé dugc tao ciu hinh bao gdm mot s6 hodc tit ca
cac gid tri bao gdm 0, 1, 2,3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 50, 61, 62, 63,
64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,75, 76,77, 78 va 79. Vi du, khi mot khung
tim goi bao gdm hai co hdi tim goi, khi khodng cach song mang con la 15 kHz, thi
céc chi s6 ma c6 thé dugc tao cAu hinh cho co hdi tim goi thw nhét bao gém mdt sb
hoac tAt ca cac gid tri bao gém 0,1,2,3,4,5,6,7 va 8, va céc chi s6 ma co thé
duoc tao cAu hinh cho co hdi tim goi tht hai bao gém mot sb hoic tat ca cac gid tri
bao gdm 1,2, 3, 4, 5, 6,7, 8, va 9. Vi dy, khi mdt khung tim goi bao gdm hai co hdi
tim goi, khi khoang céch séng mang con la 30 kHz, thi cac chi s6 ma c6 thé duge
tao cAu hinh cho co hdi tim goi thir nhét bao gdm mot sb hodc tat ca cac gia tri bao
odm 0, 1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 15, 16, 17 va 18, va céc chi s6 ma
6 thé duoc tao cAu hinh cho co hoi tim goi tht hai bao gém mot sb hodc tAt ca cac
gi4 tri bao gom 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, hoac
mot sb hodc tht ca céc gia tri bao gdm 0, 1, 2,3, 4, 5, 6,7, 8, 9,10, 11, 12, 13, 14 va
15. Vi du, khi mot khung tim goi bao gdm hai co hoi tim goi, khi khodng céch song
mang con 1a 60 kHz, thi cac chi s6 ma c6 thé duogc tao chu hinh cho co hoi tim goi
thtr nhét bao gé)m mot sb hodc tAt ca céc gia tri bao gém 0,1,2,3,4,5,6,7,8,9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32,
33, 34, 35, 36, 37 va 38 va céc chi s6 ma c6 thé dugc tao clu hinh cho co hoi tim
goi thr hai bao gém mot sb hodc tét ca cac gia tri bao gém 1,2,3,4,5,6,7,8,9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32,
33, 34, 35, 36, 37, 38 va 39. Vi dy, khi mot khung tim goi bao gém hai co hoi tim
goi, khi khoang cach s6ng mang con la 120 kHz, thi cac chi sb ma co6 thé dugce tao
chu hinh cho co hdi tim goi thi nhét bao g6m mdt sb hodc tAt ca cac gia tri bao gém
0,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26,27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 50, 61, 62, 63, 64, 65, 66, 67, 68, 69,
70,71, 72, 73, 74, 75, 76, 77 vi 78, va céc chi sb ma c6 thé dugc tao cAu hinh cho
co hoi tim goi thir hai bao gém mot sb hodc tat ca cac gia tri bao gém 1,2,3,4,5,6,
7.8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51,
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52,53,54,55,56,57,58,59,50,61,62,63,64,65,66,67,68,69,70,71,72,73,
74,175, 76,77, 78 v 79. Vi dy, khi mot khung tim goi bao gom bdn co hdi tim goi,
khi khoang cach séng mang con la 15 kHz, thi cac chi sé ma c6 thé dugc tao céu
hinh cho co hdi tim goi thir nhat bao gdm mot sb hodc tit ca cac gia tri bao gbm 0, 1,
2,3,4, 5va6; cac chi $6 ma c6 thé duoc tao cAu hinh cho co hdi tim goi thir hai bao
gém mot s6 hodc tit ca cac gid tri bao gém 1,2,3,4,5,6vaT7;cac chi s6 ma c6 thé
duogc tao ciu hinh cho co hoi tim goi thit ba bao gém mot sb hodc tit ca cac gia tri
bao gém 2,3,4,5,6,7 va 8; va cdc chi s6 ma c6 thé dugc tao cAu hinh cho co hoi
tim goi thl tu bao gém mot s6 hoic tAt ca cac gid tri bao gém 3,4,5,6,7,8,vao.
Vi dy, khi mot khung tim goi bao gdm bdn co hoi tim goi, khi khoang cach song
mang con 1a 30 kHz, thi céac chi s6 ma c6 thé duogc tao cAu hinh cho co hoi tim goi
thtt nhat bao gém mot sb hoic tAt ca céac gia tri bao gém 0,1,2,3,4,5,6,7,8,9, 10,
11, 12, 13, 14, 15 va 16; céc chi s ma ¢6 thé dugc tao cu hinh cho co hoi tim goi
thir hai bao gdm mot s hoiic tht ca céc gia tri bao gom 1,2, 3,4,5,6,7, 8,9, 10, 11,
12, 13, 14, 15, 16 va 17; cac chi s6 ma c6 thé dugce tao chu hinh cho co hdi tim goi
th@ ba bao gém mot s6 hodc tAt ca cac gia tri bao gém 2,3,4,5,6,7,8,9, 10, 11,
12, 13, 14, 15, 16, 17 va 18; va cac chi s6 ma c6 thé dugc tao cAu hinh cho co hoi
tim goi tht tu bao gém mot sb hodc tht ca cac gia tri bao gém 3,4,5,6,7,8,9, 10,
11, 12, 13, 14, 15, 16, 17, 18 va 19, hodic mdt s0 hogc tAt cA céc gid tri bao gdbm 0, 1,
2,3,4,5,6,7,8,9,10, 11, 12, 13, 14 va 15. Vi du, khi mot khung tim goi bao gém
bén co hdi tim goi, khi khoang cach séng mang con 1a 60 kHz, thi cac chi s6 ma c6
thé duoc tao ciu hinh cho co hoi tim goi thr nhét bao gém mot sb hoic tAt ca cac
gﬂiuilxu)génlo,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,
22,23,24,25,26,27,28,29,30,31,32,33,34,35 Vé,36;c@:chisérné/céthé
duoc tao c4u hinh cho co hdi tim goi thr hai bao gém mot sb hoic tAt ca cac gia tri
bm)g6n11,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,
24,25,26,27,28,29,30,31,32,33,34,35,36Va37;cécchisérnacéthéduqctao
cAu hinh cho co hdi tim goi thi ba bao gém mot s6 hodc tht ca cac gia tri bao gbm 2,
3,4,5,6;7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,
28, 29, 30, 31, 32, 33, 34, 35, 36, 37 va 38; va céc chi s6 ma c6 the duge tao ciu
hinh cho co hoi tim goi thir tu bao gdm mot sb hoic tét ca cac gia tri bao gdm 3, 4,
5,6,7,8,9,10,11,12;13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,
29, 30, 31, 32, 33, 34, 35, 36, 37, 38 va 39. Vi du, khi mot khung tim goi bao g6m
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bén co hoi tim goi, khi khoang céch song mang con 1a 120 kHz, thi cac chi s6 ma co
thé duoc tao chu hinh cho co hdi tim goi thu nhét bao g6m mot sd hodc tAt ca cac
gid tri bao gdm 0, 1,2, 3,4, 5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 50, 61, 62, 63, 64, 65,
66. 67, 68, 69, 70, 71, 72, 73, 74, 75 va 76; céc chi s ma c6 thé duge tao cau hinh
cho co hoi tim goi thi hai bao gbm mot sb hodc tit ca cac gia tri bao gdm 1,2, 3, 4,
5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,26, 27, 28,
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50,
51, 52, 53, 54, 55, 56, 57, 58, 59, 50, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,
73,74, 75, 76 va 77; céc chi 6 ma ¢6 thé dugc tao chu hinh cho co hdi tim goi thu
ba bao gém mot sb hoic tat ca cac gia tri bao gém 0,1,2,3,4,5,6,7,8,9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 31, 52, 53, 54, 55,
56, 57, 58, 59, 50, 61, 62, 63, 64, 65, 66, 67, 68, 69,70, 71, 72, 73, 74,75,76,77 va
78; va cac chi s6 ma c6 thé duoc tao chu hinh cho co hdi tim goi thr tu bao g@)m
mot s6 hodc tht ca céc gid tri bao gom 1, 2,3, 4, 5,6,7, 8,9, 10, 11,12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59,
50, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78 va 79. Sé
lwong co hodi tim goi trong khung tim goi ¢o thé duoc tao cdu hinh, trong do céc gia
tri ma co thé dugc tao cu hinh bao gém 1,2,4vag8 hoic1,2,4va6, hoicl,2,3
va 4, hoic 1, 2, 4, 8 va 16, hodc 1a mot sb hoic tAt ca cac gid tri bao gém 0,1,2,3,4,
6,7,8,9,10, 11, 12, 13, 14, 15 va 16, hogc la 1, 2 va 4, hodc la 1 va 2. Lgi ich cta
viée str dung 1, 2 va 4, hodc 1 va 2, hodc 1, 2, 4 va 8 1a mdi gia tri trong sb ching 1a
gia tri bing sb ctia 2 dugc ting theo s6 mi, dé dé dang trinh bay. Vi dy, khi c6 tdm
co hoi tim goi, ba bit ¢c6 thé dugc st dung dé biéu thi chi sb ctia mdi PO. Loi ich

clia viéc st dung 1 va 2 13 s6 lugng co hoi tim goi trong khung 1a tuong doi nho.

Tuy chon, theo cac phuong an khac, chi sb vi trf tim goi ¢6 thé biéu thi truc
tiép vi tri mién thoi gian cta co hoi tim goi dich trong khung tim goi. Van st dung
bang 21 1am mot vi du, bang 21 thé hién réng chi s6 nay 1a tap hop d6i véi mdi
nhom tai nguyén mién thoi gian. Theo cac phwong 4n khac, chi s6 ¢6 thé dwoc thiét
1ap cho vi tri cua mdi tai nguyén mién thoi gian. Theo cach néy,_thiét bi d4u cubi c6
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thé x4c dinh tryc tiép vi tri mién thoi gian hodc vi tri bat dau cta co hoi tim goi dich

trong khung tim goi dua vao chi so nay.

Tuy chon, theo mot s6 phuong 4n, tai nguyén tim goi dich bao gbm thong tin
vi tri ctia khung tim goi, va thong tin vi tri ciia khung tim goi ndy bao gbm s khung
ctia khung tim goi. Trong trudng hop nay, thiét bi du cubi x4c dinh tai nguyén tim
goi dich bao gbm: thiét bi dAu cubi xac dinh s6 khung cia khung tim goi dwa vao do

dich khung tim goi. Pon vi ctia d§ dich khung tim goi 1a khung.

Do dich khung tim goi ¢6 li€n quan dén it nhAt mot trong sb: chu ky cua Kkhéi
tin hiéu ddng bd hoa, vi tri mién thoi gian cla khéi tin hidu ddéng bo héa thuc té
duoc guri boi thiét bi mang va vi tri mién thoi gian cua khéi tin hiéu déng bd hda
ung vién. Vi tri mién thoi gian cua khdi tin hidu déng b hoa thuc té dugc giri boi
thiét bi mang c6 thé 13 mot trong s6 sb khung hé théng, khung con, khe hodc ky
hiéu. Tuong tu, vi tri mién thoi gian cla khdi tin hiéu déng bd hoa ng vién 6 thé

14 mot trong sd s6 khung hé théng, khung con, khe hodc ky hiéu.

Tuy chon, theo mdt s6 phuong én, do dich khung tim goi ¢6 thé dugce xac
dinh dya vao chu ky cia SSB. Cu thé, gia st réng chu ky ctia SSB 1a S. Trong
trudong hop ndy, khung trong d6 SSB duoc bb tri 13 SEN mod S =K, trong d6 SFN
biéu thi s6 khung cta khung tim goi, K biéu thi chi s cua khung trong d6 SSB nam
trong chu ky ciia SSB va mod bidu thi phép toan mddun. Khi'S nhé hon (T div N),
thi d6 dich khung tim goi 1a K; hodc khi S 16n hon (T div N), thi d9 dich khung tim
goi 1a S-K. Tuy chon, theo mdt s6 phuong én, néu S bang (T div N), thi do dich
khung tim goi c6 thé 1a K. Tuy chon, theo cac phuwong an khéc, néu S bang (T div
N), thi d6 dich khung tim goi c6 thé 1a S-K.

Tuy chon, theo mot s6 phuong én, chi s cua khung ma trong d6 SSB nim

trong chu ky ¢6 thé 1a chi sb thuc té ctia SSB nay.

Tuy chon, theo mot s phuong 4n, chi sb ctia khung trong d6 SSB nim trong

chu ky co thé con 12 chi s6 dugc bb tri lai cia SSB nay.

Chi s6 thuc té 1a chi sé ciia SSB trong chu ky nay. Vi du, chi sb ctia SSB 0 1a
0, chi s6 ctia SSB 1 1a 1 va chi s cia SSB 2 1a 2. Ngay ca khi SSB 0 va S5B 1

khong duoc giri, chi sb ciia SSB2 van 1a 2.

Chi sé dugc b tri lai 1a chi sb cia SSB thuc té dugc gii béi thiét bi mang.
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Vi du, chi sé ciia SSB 0 12 0, chi s6 ciia SSB 1 1 1, chi s6 clia SSB 2 13 2 va chi s6
ctia SSB 3 14 3. Gia st ring SSB 0 va SSB 2 khong dugc g, chi s6 cua SSB 1
duoc thay dbi thanh 0, va chi s6 ctia SSB 3 dugc thay dbi thanh 1.

Tuy chon, theo cdc phuong 4n khéc, d§ dich khung tim goi co thé con duge
x4c dinh dua vao chu ky cia tap hgp chum tin hiéu ddng bo hoa. Trong truong hop
ndy, S ¢6 thé bidu thi chu ky cta tap hop chim tin hiéu d6ng bd hoa.

Tuy chon, theo cdc phuong 4n khéc, d§ dich khung tim goi ¢ thé con duge
thiét 1ap trudce, hodc dugce bidu thi boi thiét bi mang. Vi du, thlet bi mang c6 thé giri
thong tin chi bao dén thiét bi ddu cudi dé bidu thi do dich khung tim goi. C6 thé
hiéu duoc rang, do dich khung tim goi co thé 1a s6 duong, hodc ¢ thé 1a sb am,
hoiic c6 thé 12 0. Thiét bi mang c6 thé giri thong tin chi béo dén thiét bi ddu cudi
theo nhidu cch ma c6 thé duge xac dinh boi thiét bi dAu cubi, biéu thi do dich
khung tim goi. Vi du, gid tri tuyét ddi ciia do dich ¢6 thé duoc biéu thi, hodc gia tri
twong déi ctia d dich c6 thé dugc biéu thi. Theo mdt phuong én thuc hién, thiét bi
mang cO thé biéu thi sd lwong khung ma khung tim goi bi dich, hodc 6 thé biéu thi
s6 lwong khung ma khung tim goi bi dich sang phai (boi bao nhiéu khung cua
khung tim goi bi tré), hodc sé lwong khung ma khung tim goi bi dich sang trai (bao
nhiéu khung ctia khung tim goi bi sém).

Tuy chon, theo cac phuong an khac, do dich khung tim goi c6 thé con duoc
x4c dinh dya vao chi s6 cua khung trong d6 tap hop chum tin hiéu ddéng bo hoa
duoc bd tri, trong chu ky cta tdp hop chum tin hiéu déng bd hoa. Vi du, khung
trong d6 tap hop chum tin hi¢u ddng bd hoa dugce bd tri 14 SFN mod S =K, trong d6
gia tri K 1a chi sb ctia tap hop chum tin hiéu ddng bo hoa.

Tuy chon, theo mot s6 phuong én, thiét bi dau cubi xac dinh s6 khung cua
khung tim goi dwa vao do dich khung tim goi bao gbm budec: thiét bi dau cudi c6 thé
x4c dinh sb khung cta khung tim goi dwa vao chu trinh tiép nhan khong lién tuc
(Discontinuous Reception, DRX), s6 luong co hdi tim goi trong chu trinh DRX,
thong tin nhan dang cua thiét bi dau cubi va dd dich khung tim goi. C6 thé hiéu
duoc rang, dd dich khung tim goi 1a twong d6i, va c6 thé do dich vé bén trai, hodc
¢6 thé do dich v& bén phai hodc khong c6 do dich. Cu thé 1a, do dich khung tim goi

¢6 thé 13 so duong, s6 4m hodc 14 0.

Tuy chon, theo mot $6 phuong 4n, thiét bi dau cudi x4c dinh sb khung cta
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khung tim goi dya vao cong thirc sau:
SFN mod T = (T div N) * (UE_ID mod N) + d¢ dich Cong thiac 1.3

trong d6 SFN biéu thi sb khung ctia khung tim goi, T biéu thi DRX, N =
min(T, nB), nB biéu thi s6 lwong co hdi tim goi trong chu trinh DRX, div biéu thi
phép chia, min bidu thi phép toan thiét 1ap gid tri nho nhét, UE_ID biéu thi thong tin
nhan dang ciia thiét bi dAu cudi, mod biéu thi phép toin modun va do dich biéu thi

do dich khung tim goi.

Tuy chon, theo mot sb phuong 4n thuc hién, do dich khung tim goi ¢6 thé
dugc hiéu 13 d6 dich cua khung tim goi can duogc xac dinh so v4i khung tim goi
tham chiéu SFN.. P9 dich gifta khung tim goi tham chiéu SFNrer va khung tim goi
cin duge xédc dinh SEN c6 thé 1a do dich vé bén trai bdi mot hodc nhiéu khung,
hoic ¢6 thé 1 d9 dich v& bén phai bsi mot hoge nhiéu khung hodc khong 6 d6 dich.
Cu thé, gia tri do dich co thé 1a s6 nguyén duong, hodc cd thé 1a s6 nguyén am, hodc
13 0. C6 thé nhan ra ring, cac s6 khung cta khung tim goi tham chiéu SFNret va s
khung cin dugc xac dinh SFN thoa man: SFNer = SFN + D9 dich hoac SFNier =
SFN — D6 dich hodc SFNrer = SFN.

Vi dy, thiét bi ddu cubi xac dinh s6 khung cta khung tim goi dya vao cong
thirc sau:

(SEN — d6 dich) mod T = (T div N) * (UE_ID mod N) ~ Cong thirc 1.4

Vi du khac, thiét bi dau cubi xac dinh $6 khung SFN cta khung tim goi,
trong d6 sb khung SFN cua khung tim goi thoa mén:

(SFN + d6 dich) mod T = (T div N) * (UE_ID mod N).

Vi du khac, néu d6 dich khung tim goi 1a 0, thi thiét bi dau cubi x4c dinh sb
khung SFN ctia khung tim goi, trong d6 s6 khung SFN ctia khung tim goi théa man:
SEN mod T = (T div N) * (UE_ID mod N), trong d6

d6 dich bidu thi do dich khung tim goi, SFN biéu thi s6 khung ciia khung tim
goi, T bidu thi chu trinh DRX, N = min(T, nB), nB biéu thi s6 lugng co hdi tim goi
trong chu trinh DRX, div biéu thi phép chia, min biéu thi phép toan thiét 1ap gia tri
nhé nhét, UE_ID biéu thi thong tin nhan dang cta thiét bj diu cudi, mod biéu thi
phép todn modun va N biéu thi sb luong khung tim goi trong chu trinh DRX.
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Cén hiéu r'fmg, cong thtac 1.4 nham xac dinh sb khung ctia khung tim goi dua
vao s6 khung (SFN) ctia khung tim goi ban d4u va dd dich khung tim goi. Do do, s6
khung cua khung tim goi c6 thé dugc xé4c dinh dua vao s6 khung ctia mot khung tim
goi ban dau va do dich khung tim goi. Co6 thé hiéu duoc ring, theo cch khac, s6
khung ctia khung tim goi o thd duoc xéac dinh dua vao s6 khung cua khung tim goi
ban dau trir di d6 dich khung tim goi. Xem cdng hay trir d0 dich khung tim goi tuy
thudc vao viéc xem d6 dich khung tim goi la duong hay am. C6 thé hiéu duogc rang,
s6 khung SFNret ctia khung tim goi tham chiéu thda man: SFNrrmod T = (T div N)
* (UE_ID mod N). P9 dich khung tim goi la d¢ dich co thé 1a gia tri twong d6i hodc
gia tri tuy€t dbi dugc gl bai thiét bi mang. Vi dy, néu thiét bi mang gli gia tri
tuong d6i cua dd dich, trong d6 do dich nay la s6 am (vi du, —1), (SFN — dd dich)
trong cong thire 1.4 12 SFN thuc t€ + 1, hosic SNF cong gid tri tuyét d6i cua do dich
khung tim goi. Do d6, bién ciia cong thire 1.4 ¢6 thé 1a (SFN + dd dich) mod T = (T
div N) * (UE_ID mod N). Trong truong hop nay, thiét bi mang c6 thé g gia tri
tuyét ddi ctia d dich. Bét ké cong hay trur, c6 thé xem xét dugc ring s6 khung cla
khung tim goi dugc xac dinh dua vao s6 khung ctia khung tim goi tham chiéu, trong
d6 sb khung cua khung fim goi tham chiéu duoc xac dinh dua \}éo sb6 khung ctia

khung tim goi ban du cong hodc trr do dich khung tim goi.

Tuy chon, theo cac phuong 4n khac, thiét bi dau cubi c6 thé con tinh toan sb
khung SFN 1 cta khung tim goi ban dAu biang cach st dung phuong phép dé tinh
to4n sb6 khung cua khung tim goi trong hé théng LTE, va sau d6 thém do dich khung

tim goi vao SFN 1 dé thu dugc sd khung ctia khung tim goi.

Tuy chon, khi gi4 tri cua do dich dugc tao cau hinh bdi tram co s, thi gié tri
cta do dich c6 thé 1a s6 nguyén duong, hodc c6 thé 1a so nguyén am hodc ¢6 thé la

0.

Giéa tri cta do dich co thé dugc x4c dinh dwa vao chu ky va/hodc vi tri cua
SSB, hoac c6 thé duogc x4c dinh dua vao mot chu ky cia SMTC. Vi dy, néu chu ky
cua SSB 1a T, thi gia tri cia do dich ¢é thé ndm trong khoang tir 0 dén T-1, hodc tir
_T+1 dén 0, hogc tir —T/2 + 1 dén T/2-1, hodic tir —T/2 dén T/2, hoc tir ~T/2-1 dén
T/2+1. Vi du, néu chu ky cia SSB 13 5ms hodc 10ms, thi do dich Offset ¢6 thé 1a 0.
Vi du, néu chu ky ctia SSB 14 20ms, thi do dich co6 thé béng hodc 1é6n hon 0 va 1,

hodc 16n hon —1 va 0, hodc ¢6 thé 1a mt hodic nhidu gié trj bat ky trong s6 ~1, 0 va
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1. Vi du, néu chu ky ctia SSB 1a 40ms, thi d9 dich c6 thé 1a mét hode nhidu gié tri
bét ky trong $6 0, 1, 2 va 3, ho#c 1a mot hodc nhiéu gia tri bat ky trong s6 -3, -2, -1
va 0, hoac co thé 13 mét hoic nhiéu gia tri bét ky trong s —2,-1,0, 1 va 2, hodc cb
thé 12 mdt hodic nhidu gia tri bat ky trong s6 —1,0 va 1. Vi du, néu chu ky ctia SSB
12 80ms, thi do dich c6 thé 1a mot hogc nhidu gié tri bat ky trong 6 0, 1, 2,3, 4, 5,6
va 7, hodc 12 mét hogc nhidu gi4 tri bit ky trong s6 7, =6, -5, -4, -3, -2, -1 va 0,
hodc co thé 1a mdt hoac nhiéu gié tri bét ky trong s —4,-3,-2,-1,0,1,2,3 va4,
hodc co thé 13 mot hoic nhiéu gid tri bat ky trong sb -3, -2, -1, 0,1,2va 3. Vi du,
néu chu ky ctua SSB 12 80ms, thi do dich ¢ thé 1a mot hoéc nhiéu gi4 tri bat ky
trong s60,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14 va 15, hodc 1a mot hodc nhiéu
gié tri bt ky trong s6 15, -14, -13, 12, 11,10, -9, -8, -7, =6, =5. -4, -3, -2, -1
va 0, hodc ¢é thé 12 mot hoic nhiéu gia tri bét ky trong sb —7, -6, -5, -4, -3, -2, -1,
0.1,2,3,4,5,6va7, hoic co thé 12 mot hogc nhidu gia tri bét ky trong sb -8, -7,
-6, -5, -4, -3,-2,-1,0,1,2,3,4,5, 6, 7 va 8. Vi duy, khi T nhé hon hodc béng
10ms, thi gié tri ctia d dich 13 0.

Gi4 tri cta d6 dich co thé duge xac dinh dua vao chu ky va/hode vi tri cia
SMTC (c4u hinh dinh thoi do luong RRM dya trén khéi SS). Vi du, néu chu ky cia
SMTC 1a T, thi gia tri ctia do dich ¢6 thé nam trong khoang tir 0 dén T—1, hoic tur
_T+ 1 dén 0, hotic tir —T/2 + 1 dén T/2 — 1, hogc tir —T/2 dén T/2, hoge tir —T/2 — 1
dén T/2 + 1. Vi du, néu chu ky cia SMTC la 5ms hodc 10ms, thi do dich Offset co
thé 13 0. Vi dy, néu chu ky ctia SMTC 1a 20ms, thi d§ dich c6 thé bang hodc 16n hon
0 va 1, hoic 16n hon —1 va 0, hodc ¢é thé 12 mot hoic nhiéuv gia tri bét ky trong sb
—1, 0 va 1. Vi du, néu chu ky ctia SMTC 1a 40ms, thi d§ dich c6 thé 13 mot hodc
nhidu gia tri bat ky trong s 0, 1, 2 va 3, hodc 1a mdt hodc nhiéu gi4 tri bét ky trong
s6 -3, -2, —1 va 0, hodc c6 thé 1a mot hogc nhidu gié trj bat ky trong s6-2,-1,0,1
va 2, hodc ¢6 thé 12 mot hoic nhiéu gia tri bat ky trong sb -1,0val. Vi du, néu chu
ky ctia SMTC 1a 80ms, thi do dich ¢c6 thé 1a mdt hodc nhiéu gia tri bat ky trong $6 0,
1,2,3,4,5,6va7, hoic 1a mot hoic nhiéu gié tri bat ky trong s6 -7, -6, -5, 4, -3,
—2,—1va 0, hodc co thé 1a mot hoic nhiéu gia tri bét ky trong sb—4,-3,-2,-1,0,1,
2,3 va 4, hodc cb thé 1a mdt hoic nhiéu gia tri bét ky trong s6-3,-2,-1,0,1,2va
3. Vi du, néu chu ky cia SMTC 12 80ms, thi do dich c6 thé 1a mot hodc nhidu gia tri
bét ky trong $6 0, 1,2, 3,4, 5,6, 7,8, 9,10, 11, 12, 13, 14 va 15, hogc 1a mot hoge
nhidu gid tri bat ky trong s —15, —14, —13, —12, —11,-10, -9, -8, =7, -6, =5, —4, =3,
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-2, -1 va 0, hodc co thé 1a mot hoic nhiéu gia tri bét ky trong sb —7, -6, -5, —4, -3,
2.-1,0,1,2,3,4,5,6va7, hodc c6 thé 12 mot hogc nhiéu gid tri bat ky trong s6
8,7, -6, -5, -4,-3,-2,-1,0,1,2,3,4,5,6,7 va 8. Vi dy, khi T nh6 hon hogc
bing 10ms, thi gid tri ctia do dich 1 0. Thiét bj mang c6 thé con biéu thi hodc tao
cAu hinh ring vi tri ctia PF 12 do dich dwa vao chu ky hodc vi tri cia SMTC hodc
SSB.

Thiét bi mang c6 thé tao chu hinh c4c gid tri cua N do dich, trong d6 gié tri
mdi dd dich co thé tuong tng V(’yi‘mét PO, hoic mdi d6 dich twong Gng véi mot
khung tim goi. Céc gid tri N ¢ thé 1a mot s hodc tt ca céc gia tri bao gém 1, 2, 3,
4,5, 6, 7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28,29, 30, 31 va 32. Gié tri ctia N ¢6 thé dugc tao chu hinh dwa vao s6 lugng PO
hosc sb lwong PF trong chu ky ciia SSB hogc chu ky cia SMTC. Vi dy, néu chu ky
cua SSB chi bao gém mdt PO hoic PF, thi gia tri cia do dich co thé 13 1 hodc khong
duoc tao cu hinh. Vi dy, néu chu ky ctia SSB hoic SMTC chi bao gbm hai PO
hoic PF, thi gia tri cua d¢ dich co thé 1 1 hodc 2 hodc khong dugc tao cAu hinh. Vi
du, néu chu ky ctia SSB hodc SMTC chi bao gbdm ba PO hodc PF, thi gié tri cua dd
dich co thé 1a 1 hoic 2 hoic 3 hodc khong dugc tao cAu hinh. Vi du, néu chu ky cua
SSB hoiic SMTC chi bao gdm bdn PO hogc PF, thi gid tri cia do dich c6 thé 1a 1
hodc 2 hodc 3 hodc 4 hodc khong dugc tao cAu hinh. Vi du, néu chu ky ctia SSB
hosic SMTC chi bao gdm nim PO hogc PF, thi gia tri cia d9 dich c6 thé 14 1 hodc 2
hodc 3 hodc 4 hodc 5 hodc khong duge tao ciu hinh. Vi du, néu chu ky cua SSB
hoic SMTC chi bao gém sdu PO hoic PF, thi gi4 tri cia do dich co thé 12 1 hodc 2
hodc 3 hoic 4 hodc 5 hodc 6 hodc khong dugce tao cAu hinh. Vi dy, néu chu ky cta
SSB hogc SMTC chi bao gébm bay PO hodc PF, thi gid tri cua dd dich c6 thé 1a 1
hodc 2 hodc 3 hodc 4 hodc 5 hodc 6 hodc 7 hodc khong dugc tao cAu hinh. Vi dy,
néu chu ky ctia SSB hodc SMTC chi bao gé)m tam PO hodc PF, thi gia tri clia do
dich ¢6 thé 12 1 hoidc 2 hodc 3 hodc 4 hodc 5 hodc 6 hodc 7 hodc 8 hoac khong dugce
tao cAu hinh. Vi dy, néu chu ky cua SSB hodac SMTC chi bao gbm chin PO hodc PF,
thi gid tri ctia do dich ¢6 thé 12 1 hodc 2 hodc 3 hodc 4 hodc 5 hodc 6 hodc 7 hodc 8
hoidc 9 hodc khong dugc tao cAu hinh. Vi du, néu chu ky cta SSB hodc SMTC chi
bao gdm 10 PO hodc PF, thi gi4 tri ctia do dich c6 thé la 1 hodc 2 hogc 3 hogc 4
hodc 5 hodc 6 hodc 7 hodc 8 hodc 9 hodc 10 hodc khong dugc tao cu hinh. Vi du,
néu chu ky ctia SSB hodc SMTC chi bao gdm 11 PO hoac PF, thi gia tri ctia do dich
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¢6 thé 12 1 hodc 2 hodc 3 hoiic 4 hodc 5 hodc 6 hodc 7 hodc € hoac 9 hodc 10 hodc
11 hodc khong dugc tao cAu hinh. Vi du, néu chu ky cua SSB hodc SMTC chi bao
gdm 15 PO hogc PF, thi gi4 tri ctia do dich ¢6 thé 1a 1 hogc 2 hodc 3 hogc 4 hodc 5
hodc 6 hodc 7 hodc 8 hodc 9 hodc 10 hogc 11 hodc 12 ho#c 13 hodc 14 hodc 15 hodc
khong dugc tao cAu hinh. Vi du, néu chu ky ctia SSB hodc SMTC chi bao gbm 16
PO hoic PF, thi gié tri cua do dich co thé 12 1 hodc 2 hodc 3 hodc 4 hodc 5 hodc 6
hodc 7 hodc 8 hodc 9 hodc 10 hodc 11 hodc 12 hodc 13 hodc 14 hodc 15 hodc 16
hodc khong dugc tao cAu hinh. S8 luong dugc tao céu hinh c6 thé gidng véi sb

lugng PO hoic PF trong chu ky ctia SSB hodc SMTC.

Theo cach khéc, gia tri cua do dich ¢ thé duoc tao chu hinh dua vao cac gia
tri 16n nhéit cta cac chu ky ciia SSB va SMTC. Vi du, trong phuong phép tao chu
hinh, cdc gi4 tri ma c6 thé dugc tao cdu hinh dbi voi do dich la {0, 1, 2, 3, ...
max(T1, T2) — 1}, trong d6 T1 biéu thi chu ky ctia SSB va T2 biéu thi chu ky cta
SMTC. C4c don vi cia T1 va T2 ¢o thé 1a cac khung. Vi dy, khi chu ky cua SSB 1a
20ms, va chu ky cia SMTC 1a 40ms, thi cac gia tri co thé dugc tao cAu hinh 14 {0, 1,
2,3},

Fig.3 1a so dd so luge cua d dich khung tim goi theo mét phuong an ctia
sang ché. Nhu duogc thé hién trén Fig.3, khi khong c6 do dich khung tim goi, thi cac
s6 khung ctia cdc khung trong d6 khung tim goi 1, khung tim goi 2 va khung tim goi
3 dugc bb tri 1an lugt 12 0, 4 va 10. Cac s6 khung cua cac khung trong d6 khung SS
1 va khung SS 2 dugc bd tri 14n luot 12 3 va 7. Theo phuong phép néu trén, c6 thé
xéc dinh duoc ring do dich khung tim goi 1a 3. Trong truong hop nay, cac s6 khung
ctia cac khung trong d6 khung tim goi 1, khung tim goi 2 va khung tim goi 3 duoc
b tri dwoc cap nhat 1an luot 1a 3, 7 va 13. Trong truong hop nay, khung tim goi 1
ghép kénh phan chia theo thoi gian v6i khung SS 1, va khung tim goi 2 ghép kénh
phan chia theo thoi gian v6i khung SS 2.

Fig.4 1a so dd so lugc cua dd dich khung tim goi khac theo mdt phuong an
ctia sang ché. Nhu dugc thé hién trén Fig.4, khi khong c6 d dich khung tim goi, thi
céc s6 khung cta cac khung trong d6 khung tim goi 1, khung tim goi 2, khung tim
goi 3, khung tim goi 4 va khung tim goi 5 duge bd tri 1an luot 12 0, 2, 4, 6 va 8. Céc
s6 khung ctia cac khung trong d6 cac khung SS dugc bd tri 1an lugt 12 3 va 7. Theo

phuong phép néu trén, co thé xac dinh dugc rang do dich khung tim goi 1a 1. Trong
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treong hop nay, cac s6 khung ciia cac khung trong d6 khung tim goi 1, khung tim
goi 2, khung tim goi 3, khung tim goi 4 va khung tim goi 5 dugc bd tri duoc cap
nhat 14n luot 12 1, 3, 5, 7 va 9. Khung tim goi 2 ghép kénh phén chia theo thoi gian
v6i khung SS 1, va khung tim goi 4 ghép kénh phan chia theo thoi gian voi khung
SS 2.

Fig.5 1a so dd so luge cua do dich khung tim goi khac theo mdt phuong an
ciia sang ché. Nhu duge thé hién trén Fig.5, khi khong c¢6 do dich khung tim got, thi
céc sd khung cuia cac khung trong do khung tim goi 1, khung tim goi 2 va khung
tim goi 3 dugc bd tri 14n lugt 12 0, 4 va 8. Céc s6 khung ctia cac khung trong do6 cac
khung SS dugc b6 tri 1an luot 1a 1, 3, 5, 7, 9 va 11. Theo phuong phéap néu trén, co
thé x4ac dinh duogc ring do dich khung tim goi 1a 1. Trong truong hop nay, céc s6
khung ctia cac khung trong d6 khung tim goi 1, khung tim goi 2 va khung tim goi 3
dwoc bé tri 1an lugt 14 1, 5, va 9. Khung tim goi 2 ghép kénh phén chia theo thoi
gian v6i khung SS 1, khung tim goi 2 ghép kénh phan chia theo thoi gian v6i khung
SS 3, va khung tim goi 3 ghép kénh phén chia theo thoi gian véi khung SS 5.

Vi khung tim goi va khung SS dugc ghép kénh, nén thong diép tim goi ¢o
thé ghép kénh phén chia theo thoi gian v6i SSB nay. Didu nay c6 thé tiét kiém céc
tai nguyén mién thoi gian, do d6 céc tai nguyén mién thoi gian da tiét kiém c6 thé
dwoc st dung dé giri cac thong diép khéc.

- Khi ghép kénh phan chia theo tAn s6 dugc thuc hién trén cac PO (hodc DCI
cua cac PO), thi cac PO nay cé thd 13 cac PO ma viéc ghép kénh phan chia theo tan
sé duoc thyuc hién trong cac khung tim goi. Khi viéc ghép kénh phéan chia theo tan
s6 duge thyuc hién trén cac PO trong cac khung hodc viéc ghép kénh phén chia theo
tAn s6 dugc thuc hién trén cac PO trong cac khung va SSB, thi mot khung tim 2ol
¢6 thé bao gdbm nhidu PO, hodc mdt khung tim goi bao gdm mot PO. Néu mot
khung tim goi bao gbém nhiéu PO, thi viéc ghép kénh phan chia theo tan s6 duogc
thuc hién trén cdc PO Nepp va SSB. Khi gié tri Nrop nhé hon s luong PO trong
mot khung, thi viéc ghép kénh phén chia theo tn sb co thé duge thuc hién truc tiép
trén cac PO Nrpp va SSB; hodc khi gia tri Nrop 16n hon sb luong PO trong mot
khung, thi viéc ghép kénh phén chia theo tan sb c6 thé dugc thuc hién trude tién
trén cac PO trong mdi trong sé cac khung tim goi, va sau d6 viéc ghép kénh phan

chia theo tin s6 duoc thuc hién trén céc PO trong cac khung tim goi. Noi cach khéc,
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cac khung tim goi ¢o thé duge két hop thanh mot khung tim goi, va sau d6 mot sb
hodc tit ca cac khung tim goi dugc dich chuyén dén khung SSB. Néu mot khung
tim goi bao gdm mot PO, thi viéc ghép kénh phén chia theo tAn sb c6 thé duoc thuc
hién trén cic PO trong cac khung tim goi, sao cho cac PO nam & mdt khung tim goi.
Viéc ghép kénh phan chia theo tan s6 c6 thé tiép tuc duge thyc hién trén cac PO v6i
cac SSB. Trong trudong hop nay, s6 lugng Kpo ctia cac PO trong mot khung tim goi
can duoc tao cAu hinh. Thiét bi mang c6 thé tao cu hinh cho sb luong khung tim
goi khi ghép kénh phén chia theo tAn sb, hogc ¢ thé tao cu hinh sb lwong khung
tim goi khi ghép kénh phan chia theo tan sb vai cac SSB, hodc c6 thé con tao ciu
hinh s6 lugng PO khi ghép kénh phén chia theo tin sb vé6i cac SSB, hodc ¢ thé tao
c4u hinh s6 luong PO trong mdt khung tim goi. Trong trudng hop nay, N trong cong
thire 1.3 va cong thic 1.4 biéu thi s6 lwong khung tim goi, va nB/Kro ¢ thé duoc

stt dung dé tinh toén s6 lugng khung tim goi nay.

Cudi cung, phép toan mddun-1024 hodc pheép toan modun-2048 cé thé dugc
thuc hién dbi voi gia tri cia s6 khung hé thdng SFN cta thong diép tim goi ma duoc
tinh toan dwa vao UE ID, va s6 khung hé théng thu dugc bang cach thyc hién phép
toan modun 13 sb khung cta mdt khung trong d6 thong diép tim goi cia UE ID
dugc bd tri. Vi dy, phuong phép dung phép toan mddun 13 ((SFN +/— do dich) mod
T) mod 1024 = (T div N) * (UE_ID mod N). Vi du, phwong phip dung phép toan
mbédun 1& SFN 2 mod 1024 = SFN 3, trong d6 SFN 2 = SFN 1 + do dicht, SFN 2
SFN 1 + d0 dich va SFN 1 1a s6 khung cua khung tim goi ban dau dugc tinh toan
béng cach st dung phuong phép dé tinh toan sd khung cua khung tim goi trong hé
théng LTE.

Tuy chon, theo mot s6 phuong 4n, tai nguyén tim goi dich bao gbm thong tin
vi tri clia ctra s6 giam sat, trong d6 thong tin vi trf cua cira s6 giam sé4t nay bao gdm
vi tri bit dau cta clra sb giam sat dich twong ng véi thiét bi dau cubi trong Q cta
sb giam sat, trong d6 mot co hoi tim goi bao g(‘Sm Q ctra 5O gidm sat; va thiét bi déu
cudi xac dinh ring tai nguyén tim goi dich bao gdm buéc: thiét bi ddu cudi x4c dinh

vi tri bit ddu cla clra s6 giam st dich dya vao do dich ctra sO gidm sat.

Tuy chon, theo mot sb6 phuong 4n, Q 1a s6 nguyén duong 16n hon hodc bang

Tay chon, theo cac phuwong 4n khac, Q 1a s6 nguyén duong nho hon hodc
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bang 2.

Tuy chon, theo mdt s0 phuong 4n, thoi luong cua mdi trong s6 Q cira sb

giam satla gidng nhau.

Tuy chon, theo mot s6 phuong an, do dich ctra sb giém sat ¢6 thé dugce xéc
dinh dwa vao chi s ctra sb giam sat. It nhét hai ctra s6 gidm sat c6 cac chi s6 14 khéc
nhau twong ung voi cac do dich clra sb giam sat khac nhau.

Mot khung tim goi bao gbm 10 khe, trong d6 tir khe 0 dén khe 4 1a cac khe
dugc st dung dé truyén dan dudng xubng, va tir khe 5 dén khe 9 13 cac khe dugc su
dung dé truyén dan duong 1én. Cira sb gidm sat bét dau tir khe 2, va gia tri Q 1a 4.
Thoi lwgng ctia mdi ctra s6 giam sat 1a mot khe. Theo cach nay, ba cira s6 giam sat
dAu tién co thé 13n lvot ndm & cac khe tir khe 2 dén khe 4, va ctra sO giam sét cudi
cung can duge dich theo nim khe v6i khung tim goi tiép theo. Noi cach khéc, céac
d6 dich cira sb gidm sat ctia ba cira s& gidm sat dau tién 12 0, va do dich cira s6 giam
st cua cira sO gidm sat cudi cing 13 5.

Tuy chon, theo mot s6 phurong 4n, céc tai nguyén mién thoi gian trong cira s6
giam sat 1a lién tiép.

Tuy chon, theo mot s6 phuong 4n, s6 luong tai nguyén mién thoi gian trong
ctra sb giam sat co thé duoc tao cAu hinh, va ¢6 thé 12 mot s hoic tat ca cac gia tri
bao gdm 0,5 khe, mot khe, hai khe va bdn khe. Thong diép tim goi c6 lién quan dén
viéc ghép kénh phan chia theo tin sb ctia SSB. Vi du, khi ghép kénh phan chia theo

tAn sb, s6 lugng nay co6 thé 12 0,5 khe.

Khi céac cira sd gidm sat thong diép tim goi bi chdng 14p, thi thong tin didu
khién cta cac thong diép tim goi dugc gli trong mot cia sb phat hién thong diép

tim goi cd thé twong tng v6i cdc SSB khic nhau.

Céc cira sd giém sat thong diép tim goi co thé bi chdng 14p. Cu thé 13, cira sb
giam séat dugc két hop v6i Kmonitor SSB, trong d6 hé 38 Kmonitor €6 thé dugc tao cu
hinh, va gi4 tri c6 thé 1a gia tri bAt ky trong s6 1, 2,3, 4,5,6,7 va 8.

Khi cac thong diép tim goi dugce glri vao mot khe, thi c6 thé xac dinh duoc
trude rang thong tin didu khién cua cac thong diép tim goi trong ctra s6 phat hién
thong diép tim goi co thé duogc giri theo trinh ty thoi gian, hodc ¢6 thé dugc giri theo
trinh ﬁ_l’ tan sb. |
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Vi duy, c6 thé dugce quy dinh trong giao thirc hodc dugc biéu thi boi thiét bi
mang rang, thong tin diéu khién cua thong diép tim goi thu nhét dugc gui trén ky
hiéu thu nhét trong khe, va thong tin didu khién cta thong diép tim goi thtr hai duoc

gti trén ky hiéu th hai trong khe nay.

Theo cach khac, c6 thé duge quy dinh trong giao thirc hodc dugc biéu thi boi
thiét bi mang rang, thong tin didu khién cua thong diép tim goi thir nhét dugc giri
trén ky hiéu tht hai trong khe, va thong tin didu khién cua thong diép tim goi thir
hai dugc gui trén ky hiéu thir ba trong khe nay. |

Theo cach khéc, c6 thé duge quy dinh trong giao thirc hodc duge biéu thi boi
thiét bi mang rang, thong tin didu khién cta thong diép tim goi thir nhét dugc gui
trén ky hi¢u tht nhét trong khe, va thong tin diéu khién cua thong diép tim goi thr
hai duoc gui trén ky hiéu thi ba trong khe nay.

Theo cach khac, co thé duoc quy dinh trong giao thirc hodc dugc biéu thi boi
thiét bi mang réng, thong tin diéu khién cta thong diép tim goi thir nhét dugc gl
trén ky hicu thu nhét trong khe, thong tin didu khién cua thong diép tim goi thir hai
dugc giri trén ky hiéu tht hai trong khe va thong tin didu khién cua third piece cua

thong diép tim goi duge g trén ky higu thit ba trong khe nay.

Theo cach khéc, c6 thé duge quy dinh trong giao thirc hodc duge biéu thi boi
thiét bj mang ring, thong tin didu khién cia thong diép tim goi thir nhat duge giri
trén ky hiéu tht nhit hogc th hai trong khe va théng tin diéu khién cta thong diép
tim goi thit hai dugc gt trén ky hiéu thi ba trong khe nay.

Theo cach khac, co thé dugc quy dinh trong giao thirc hodc duge biéu thi boi
thiét bi mang rang, thong tin didu khién cua thong diép tim goi tha nhét dugc gii
trén ky hi¢u thu nhét trong khe, va thong tin diéu khién cuia thong diép tim goi thu
hai dugc gui trén ky hiéu thir hai hodc thir ba trong khe nay.

Theo cach khac, c6 thé dugc quy dinh trong giao thirc hodc duge biéu thi boi
thiét bi mang ring, thong tin didu khién cua thong diép tim goi thi nhét duoc gui
trén ky hi¢u thu nhat trong khe, va thong tin diéu khién cta thong diép tim goi thir
hai dugc gui trén ky hiéu thu bay trong khe nay.

Thiét bi mang gti cac thong diép tim goi bang cach st dung cac chum tia

khac nhau trong cic cira sO gidm st khac nhau. Trong cra s6 giam sat dich, thong
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diép tim goi dugc gui béng cach st dung chum tia trong dé thiét bi dau cudi duge
b tri.

Tuy chon, theo mot sb phuong an, thiét bi dau cudi xac dinh vi tri bat dau
ctia cira sd giam sat dich dua vao do dich ctra ) giam sat bao gém budce: thiét bi

d3u cudi xac dinh vi trf bt dau ctia cira s6 giam sét dich dya vao cong thirc sau:
Ma= 1+ do dich cira d6 + x * floor(SSB/w) Cong thie 1.5

trong d6 My biéu thi vi tri bét dau cta cira sd giam sét dich, I biéu thi thoi
gian bét du ctia tai nguyén mién thoi gian trén d6 co hoi tim goi duge b tri, dd
dich cira sb bidu thi do dich cira sb giam sat, x biéu thi thoi lwong ciia mi trong s
Q cira sd giam sat hodc khoang thoi gian gifta thoi gian bat dAu cia mdi cira s6 gidm
sat va thoi gian bat du cua ctra s6 giam sét tiép theo, SSB biéu thi it nhat mot trong
s6 céc kidu thong tin sau: chi sb thoi gian ctia khéi tin hidu dong bd héa dich c6 mo
quan hé két hop véi ctra sb gigm sét dich, chi sé thoi gian ctia khoi tin higu ddng bod
hoéa tng vién c6 mbi quan hé két hop véi clra s6 giam sat dich va chi sé cua cira s6
gidm sat dich, w biéu thi sb lugng khdi tin hiéu déng bd hoa dugce két hop véi ctra
sb giam sét dich va floor biéu thi phép toan lam tron xubng. Do dich ctra s6 giam sét
¢6 thé 13 @6 dich thoi gian cia cira sO giam sét thi nhét trong sé Q cira s6 giam sat
so vOi vi tri tham chiéu. Theo cach khéc, do dich ctra s6 giam sat c6 thé 1a tng do
dich thoi gian ¢b dinh va do dich thoi gian cla cla s6 giam sét tht nhét trong sé Q
clra sb giam sét so voi vi tri tham chiéu. Do dich thoi gian ¢b dinh ¢6 thé dugc xac
dinh dua vao thong tin dugc tao cAu hinh bai thiét bi mang. Vi do dich thoi gian cd
dinh nay dugc st dung, nén cic clra sb giam sat co thé duoc tap trung hoa mot cach

twong dbi dé tao didu kién cho viéc phét hién béi thiét bi dau cuoi.

Tuy chon, theo mot s6 phuong 4n, d§ dich cira s6 giam sét ¢6 lién quan dén
do6 dich SSB.

Tuy chon, theo mot s6 phuong 4n, cira sb giam sat dich dugc két hop v6i mot
hodc nhiéu khdi tin hidu ddng bo hoa.

Mbi quan hé két hop c6 thé 1a mbi quan hé bét ky trong s6 cac mbi quan hé
ching han nhu mdi quan hé gin nhu ddng vi tri (Quasi-Co-Location, QCL), mdi

quan h¢ c6 cung chum tia va moi quan hé c6 cung cong dngten.

Tay chon, theo modt sO phwong an, néu gia tri w 1a 1, thi cac bién clia cong
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thie 1.5 ¢6 thé 14 c4c cong thirc sau:

Ma=1+ do dich ctra s6 + x * SSB Cong thirc 1.6
Mga=1+ do dich cira s6 + floor(x * SSB) Cong thie 1.7
Mg = 1d9 dich ctra s + floor(x * SSB) Cong thuc 1.7

1d5 dich cira s biéu thi mét vi tri bét ddu ciia PO. 1d9 dich cira s6 ¢6 thé bao
gi")m hai phﬁn: vi du, 1d6 dich cua sb =1d6 dich cura sd 1 +1d0 dich cta sb 2, trong
do phﬁn thir nhéit 1do6 dich cira s 1 c6 thé 1a vi tri mién thoi gian hodc vi tri khe cla
PDCCH ctia thong diép tim goi tuong tmg v6i chi s6 khéi SS/PBCH 0 hodc 1dd
dich cira s6 1 1a vi tr b4t dAu mién thoi gian cia PDCCH cua thong diép tim goi
tuong tng v6i chi s khdi SS/PBCH i-1. Phan th hai 1d dich cira sd 2 ¢6 thé bao
g6111 cac do dich cua céc vi tri mién thoi gian hodc vi tri khe cta cac PDCCH cua
céc thong diép tim goi twong Ung véi cac chi s& SSB khéc nhau so véi céc vi tri cua
c4c SSB, hoic sb lugng khe duong lén gilta vi tri bat diu mién thoi gian cla
PDCCH ciia thong diép im goi twong tng véi chi s6 khéi SS/PBCH i~1 va vi tri bét
ddu mién thoi gian cia PDCCH ctia thong diép tim goi trong ng v4i chi s6 khéi
SS/PBCH i, hoic s6 lwong khe khong thé dugc st dung dé truyén thong di¢p tim
goi. Bo dich nay co thé gay ra boi chi sb ctia SSB hoic ¢6 thé gay ra boi xung dot
duong 1én/duong xudng. Vi dy, cach xac dinh 1d dich ctra s6 2 1a Kpup * Nuer,
trong d6 Kpup la sb lugng khe gitra vi tri bit diu cta PO va khe hodc tai nguyén
mién thdi gian cla thong diép tim goi twong Ung vé6i chi sb khdi SS/PBCH i, Nupr
1a s§ luong khe dudng 1én trong chu ky diém chuyén ddi duong Xuéng-thénh-dubng
1én, phu’cmg phéap dé tinh toan KDUp 1a floor(floor(x * i)/NpsiotT), Nupr 18 s& 1u’0ng
khe dudng 1én trong chu ky diém chuyén dbi duong xubng-thanh-dudng 1én hodc sb
lrong khe khong thé st dung dé truyén thong diép tim goi va NesioT 12 s6 lugng
dudng xubng va/hodc cac khe linh hoat trong chu ky diém chuyén d6i duong
xubng-thanh-dudng 1én hodc s6 lu:(yn'g khe ma c6 thé duoc st dung dé truyén thong
diép tim goi.

Trong cong thitc 1.6, nghia cua mdi thuat ngit giéng vGi nghia cia mdi thuat

ngft trong cong thirc 1.5. Cac chi tiét khong duge mo ta lai ¢-day.

Tuy chon, theo mot sO phuong an, trude khi thiét bi dau cudi xac dinh vi tri
bt dau cia clra sb giam st dich dua vao do dich ctra s6 giam séat, phuwong phéap nay

con bao gdm bude: thict bi dau cudi xac dinh rang clra sO giam sat dich ndm &
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Q.

khung tim goi tht [Qm“ —l , trong d6 Qmax bidu thi sé lugng cira s6 giam sat 1on nhét
c6 trong khung tim goi, va [ ] biéu thi mot phép toan lam tron Ién.

Tuy chon, theo mdt sO phuong an, Qmax dugc xac dinh dua vao it nhat mot
trong sO thoi lugng cua mdi trong s& Q cira sO gidm sat, sO lwong khoi tin hiéu dong

bd hda, sb lugng thong diép tim goi va khoang cach song mang con.
Tuy chon, theo cac phuong an khéc, Qmax 12 gid tri dugc thiét lap trudc.

Tuy chon, theo céc phuong 4n khéac, Qmax dugc x4c dinh dua vao chi bao cta

thiét bi mang.

Tuy chon, theo mot s6 phuong 4n, céc tai nguyén mién thoi gian bi chiém
boi Q cira sd giam sat 1a cac tai nguyén mién thoi gian lién tiép hodc tai nguyén
mién thoi gian khong lién tiép. Céc tai nguyén mién thoi gian khong lién tiép thuoc
vé phan doan cua cac tai nguyén mién thoi gian lién tiép, va trong phan doan cua
cac tai nguyén mién thoi gian lién tiép, cac tai nguyén mién thoi gian khac voi cac
tai nguyén mién thdi gian bi chiém bdi Q cira sd gidm sat da duoc xac dinh dé
truyén thong tin khac vdi thong diép tim goi. '

Tuy chon, theo mot s6 phuong 4n, vi tri mién thoi gian cta mdi ctra s6 gidm
sat ¢ thé gidng véi vi tri khe ctia SSB c6 mbi quan hé két hop v6i cura s6 giam sat
nay. Thoi lugng clua mdi ctra sd gidm sat 1a gidng nhau. Pon vi cia thoi hrc_mg cua
mdi ctra s6 gidm sét co thé 1a khe.

Tuy chon, theo mot s6 phuong 4n, thong tin nhén dang cta céc thong di¢p
tim goi & it nhét hai co hdi tim goi bat ky trong $& N co hoi tim goi 1a khac nhau,
trong d6 thoéng tin nhan dang co thé 13 c4c md dinh danh tam thoi cua mang tim
g0i-v0 tuyén (Paging-Radio Network Temporary Identifier, P-RNTI) hodc cac phén
mé dau truy cip ngau nhién.

Tuy chon, theo mot sb phuong éan, khi ton tai cac P-RNTI, thi cac P-RNTI c6
thé duoc st dung dé phan biét giita cac thong diép tim goi cta cac PO khac nhau,
hodc dugc st dung @ phén biét gitta cac thong digp tim goi cla cac nhom thiét bi
dau cudi khac nhau. S6 lwgng P-RNTI ¢6 thé 1a gid tri bing sd bét ky trong s6 2, 4,
R, 16, 32 va 64. Thiét bi ddu cudi hodc thiét bi mang c6 thé chon sb lwong P-RNTI
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dwa vao it nhit mot trong sb chu ky cua co hoi kénh truy cap ngau nhién, thoi lugng
ctia khung va chu ky cta tdp hop chum tin hiu ddng bd hoéa trong thoi luong cla
chu trinh DRX. S6 lugng P-RNTI c6 thé con duoc tao cAu hinh béi thiét bi mang.

Khi cic P-RNTI duoc st dung dé phan biét gitta cac PO khéc nhau, thi céc
P-RNTI ¢6 thé c6 lién quan dén céc chi 6 PO. Cu thé 13, P-RNTI cua PO ¢6 chi s i
1a P-RNTIO+, trong d6 P-RNTIO biéu thj P-RNTI ban dau, va i bidu thi chi s6 cia
PO. Vi du, néu P-RNTI ctia PO 0 1a P-RNTIO, thi P-RNTI ctia PO 1 1a P-RNTIO+1,
P-RNTI ciia PO 2 1 P-RNTI0+2 vi P-RNTI cita PO 3 1a P-RNTIO+3. PO thir nhét
(nghia 1a, PO c6 chi s6 12 0) ¢6 thé 12 PO trong hé théng khung, hogc c6 thé 1a PO
thir nhét khi ghép kénh phén chia theo tin sb. Khi thiét bi dau cudi phat hién DCI
ctia cac PO khéc nhau, thi cac gia tri P-RNTI ¢6 thé duoc st dung dé phan biét gitta
cac PO khéac nhau nay. Khi cac P-RNTI duge st dung dé phan biét gitta cac SSB
khac nhau, thi cic P-RNTI ¢6 thé c6 lién quan dén cac SSB. Tuong tw, P-RNTI cua
SSB ¢6 chi s6 i 1a P-RNTIO+, trong d6 P-RNTIO biéu thi P-RNTI ban dau, va i
biéu thi chi s6 ctia SSB. Vi du, néu P-RNTI cua SSB 0 1a P-RNTIO, thi P-RNTT ctia
SSB 1 1a P-RNTIO+1, P-RNTI ctia SSB 2 1a P-RNTI0+2 va P-RNTI cta SSB 3 1a
P-RNTIO+3. Khi thiét bi ddu cudi phét hién DCI ctia cac SSB khac nhau, thi cac gia
tri P-RNTI ¢6 thé dugc sir dung aé phén biét gitra cac SSB khac nhau.

Khi cac phdn mo dAu truy cép ngau nhién dugc sir dung dé phan biét gilta
cac PO khac nhau, thi cac gia tri chi s6 va sb luong phan mo dau truy cap ngiu
nhién dugc st dung cho thong diép tim goi cd thé c6 lién quan dén cac chi s6 PO.
Vi dy, phdn mé d4u truy cap ngau nhién ciia PO c6 chi s61ilai* N dén (i+1) * N-1.
Vi dy, phdn mo dAu truy cap ngiu nhién cia PO 0 1a tir 0 dén N-1, phin m¢ dau
truy cdp ngau nhién cia PO 1 1a tr N dén 2N-1, phan mé dAu truy cip ngiu nhién
cta PO 2 12 tir 2N dén 3N-1 va phan mé dau truy cap ngu nhién cua PO 3 1a tir 3N
dén 4N-1. Theo céch khdc, cic phan mé dAu truy cdp ngiu nhién cua cac PO khéc
nhau 1a khong lién tiép, va co thé 1a i+K (tr 0 dén N-1), trong d6 K biéu thi sb
lugng PO. Vi duy, phén mé dau truy cap ng?lu nhién cua PO 0 1a 0, K, 2K, ...,
K(N-1); phin mo dAu truy cap ngau nhién cta PO 1 1a 1, K+1, 2K+1, ..., KIN-1)+1;
phan mé d4u truy cdp ngau nhién cta PO 2 1a 2, K+2, 2K+2, .., K(N-1)+2; va phan
mé& dau truy cdp nglu nhién cta PO 3 1a 3, K+3, 2K+3, ..., K(N-1)+3. Bing cach
phat hién cac phan mo dAu truy cép ngiu nhién ciia cac PO khéc nhau, nén thiét bi
mang co thé phan biét gifta thong tin nhan dugc trong cac PO khéc nhau. S luong
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phin mé dAu truy cap ngiu nhién dugc sir dung cho thong diép tim goi co thé A K *
Npreamble, trong d6 K biéu thi sb lugng PO trong chu ky ctia co hoi kénh truy cap
nglu nhién (Random Access Channel Occasion, RO), va Npreamble biéu thi sb6 lwong
phin m& dAu truy cdp ngiu nhién dugc sit dung cho thong di¢p tim goi. Gia tri
Npreamble €O thé 1a s6 nguyén dwong 16n hon hodc bang 1. Néu gia tri Npreamble 12 s6
nguyén duong 16n hon 1, thi gia tri Npreamble iy ¢6 the c6 lién quan dén nhom thiét
bi diu cudi. S& luong phan mo dau truy cdp ngiu nhién c6 thé 1a boi sb cua sb
luong phin mé dAu truy c4p ngiu nhién dugc sir dung dé tim goi trong RO. Vi du,
boi sb nay la gia tri bét ky trong $62, 4,8, 16,32 va 64. Thiét bi mang hoic thiét bi
dAu cubi c6 thé chon sb lwong phin mé dAu truy cap ngiu nhién dua vao it nhat mot
trong sd: chu ky cua co hoi kénh truy cép ngau nhién, thoi luong ctia khung, chu ky
cua tap hgp chum tin hiéu ddng bd hoa trong chu trinh DRX, sb6 luong SSB, dinh
dang phin mo dAu truy cip ngu nhién, do dai phan mé dAu truy cap ngau nhién,
tn s6 séng mang cla phan mo dAu truy cap ngau nhién, dai tAn b cia phan md dau
truy cap ngﬁu nhién, $6 lrong RO trong khe, _56 luong tin hiéu duong xuéng trén tai
nguyeén truy cap ngiu nhién trong khe, s6 lugng thong diép phan hdi truy cip ngiu
nhién twong tng trong khe, sb luong co hoi tim goi trong chu trinh DRX, s6 luong
phin mé dAu truy cdp ngau nhién trong RO, s6 luong RO duge két hop véi tin hiéu
dudng xudng, s6 luong phan mé dAu truy cap ngiu nhién hodc tai nguyén dugc két
hop v6i tin hiéu duong xudng tong cong, sb luong tin higu duong xudng duge gt
thuc té, thoi luong ctia RO, khoang céch séng mang con, bang thong, cAu tric
khung, kidu dich vu, thoi gian bét ddu cua phan mo dAu truy cap ngau nhién, thoi
lugng cua phan mé dAu truy cap ngiu nhién, thoi gian két thac cia phan mé dau
tfuy cap ngiu nhién, thong tin vi tri mién thoi gian cla cﬁ:a s6 phan hdi truy cap
ngau nhién twong tng voi phan mé dAu truy cap ngiu nhién, thong tin vi tri mién
tAn s6 cua ctra sb phan hdi truy cap ngiu nhién twong ung véi phan mo dau truy cap
ngau nhién, chi s6 ctia phan mé dau truy cép ngau nhién, chi sb cua thong diép tim
goi, chi sb cia nhom nguoi dung tim goi tuong ng voi phan mé d4u truy cap ngau
nhién, chi s tai nguyén thoi gian-tin s6 twong Ung voi phan mo déu truy cap ngiu
nhién, chi s khéi tin hiéu ddng bd hoa twong Gng voi phan mé déu truy cap ngau
nhién, sd luong théhg diép tim goi tbng cong, s6 luong co hoi kénh truy cép nge:iu
nhién tdng cong, s6 luong nhém ngudi dung tim goi, s6 lugng thong diép tim goi,

s6 lwong phan mo dAu truy cap ngiu nhién duoc két hop voi thong diép tim goi, s6
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luong PO va thoi lugng cia chu trinh DRX. S6 lwgng nay c6 thé duge tao cAu hinh
bdi thibt bi mang, hodc c6 thé khong duge tao cau hinh nhung thu duge thong qua
bude tin toan dwa vao cac théng sb cé lién quan. Vi dy, sb luong nay dugc tinh toan
dwa vao sb luong PO trong chu trinh DRX va chu ky cua co hdi kénh truy cip ngiu

nhién cung nhau.

Tuy chon, theo mot s6 phuong 4n, trude khi thiét bi diu cubi nhan thong
diép tim goi dich trén tai nguyén tim goi dich, phuong phap nay con bao gdm budc:
thiét bi dAu cudi nhan chi béo tim goi duge giri béi thiét bi mang, trong d6 chi bdo
tim goi nay dugc st dung d8 biéu thi rang thiét bi mang s& gii thong diép tim goi
dich.

Thiét bi mang ¢6 thé gii chi bdo cip nhat hé thong, chi bdo ETWS va chi
bdo CMAS cung vé6i chi béo tim goi. Chi bao cdp nhat hé théng c6 thé bao gb6m mot
bit, dugc st dung dé biéu thi xem thdng tin hé théng c6 thay dbi hay khong. Khi
thiét bi ddu cudi nhan chi bao cép nhat hé théng, thi thiét bi ddu cubi nay xac dinh,
dua vao ndi dung cia chi bao cip nhét hé théng, xem thong tin hé théng co can
dugc cap nhat hay khong. Chi bao cép nhét hé thdng c6 thé con 1a cac bit, va chi
bao cap nhat h¢ théng cla céc bit ndy dugc sit dung dé bidu thi kiéu thong tin hé
théng duge cap nhat. Vi du, 00100 biu thi ring khdi thong tin hé théng 3 duge cap
nhat.

Tuy chon, theo mot sd phwong 4n, phuong phép nay con bao gbm budc: thiét
bi dAu cubi nhan thong tin chi bao don vi mién thoi gian dugc gui b&i thiét bi mang,
trong d6 thong tin chi bao don vi mién thoi gian ndy dugc st dung dé biéu thi sb

lugng don vi mién thoi gian c6 trong khung tim goi.

Tay chon, theo mdt sO phwong 4n, thong tin chi bao don vi mién thoi gian ¢6
thé bao gdm khoang cach song mang con. Theo cach nay, thiét bi dau cuoi co thé
xé4c dinh, dwa vao khoang cach séng mang con, so lugng don vi mién thoi gian ¢

trong khung tim goi.

Vi du, khoang cach séng mang con cd thé duoc tao cdu hinh trén PBCH, va
¢6 thé duoc tao cAu hinh bang céach st dung chi sd cﬁa mdt SSB va chi b4o ntra
khung. Vi dy, trong trudng hop cé tan sb thap (thap hon 6 GHz), mdt bit trong chi
sé cna SSB ¢6 thé duoc st dung dé biéu thi xem khoang céch séng mang con la 15
kHz hay 30 kHz; hodc trong truong hop ¢o6 tAn sb cao (cao hon 6 GHz), chi b4o nira

- 88 -



47383 | - 89/108

khung c6 thé duoc st dung dé biéu thi xem khoang cach séng mang con la 60 kHz

hay 120 kHz.

Tuy chon, theo cac phwong an khac, thong tin chi bao don vi mién thoi gian

c6 thé 12 s6 luong don vi mién thoi gian c6 trong khung tim goi.

Fig.6 1a luu dd so luge cua phuong phéap truyén thong diép tim goi khac theo

mot phuong an cua sang ché.

601. Thiét bi mang x4c dinh tai nguyén tim goi, trong d6 tai nguyén tim goi
nay bao gbm it nhit mot trong sb cac kidu thong tin sau: thong tin vi tri cia N co
hoi tim goi, thong tin vi trf clia khung tim goi va thong tin vi tri clia ctra sb giam sat.

602. Thiét bi mang gui thong di€p tim goi trén tai nguyén tim goi dén thiét bi
dAu cudi.

Tuy chon, theo mot sb phuong 4n, tai nguyén tim goi bao gbm thong tin vi tri
ctia N co hdi tim goi, va N co hdi tim goi nam trén M tai nguyén mién thoi gian,
trong dO N 1a s6 nguyén duong 16n hon hodc bang 1, M 1a s6 nguyén duong 16n hon
hodc bang 1 va nhé hon hodc bang N, va vi trf cia mdi trong s6 M tai nguyén mién
thoi gian trong khung tim goi ¢6 lién quan dén it nhat mot trong sd khoang cach
séng mang con, vi tri mién thoi gian cta khéi tin hiéu dong bd héa thuc té duoc gl
bi thiét bi mang va vi tri mién thoi gian cta khéi tin hiéu dong bd hoa tng vién.

Tuy chon, theo mot s6 phuong 4n, thiét bi mang xéac dinh rang tai nguyén tim
goi bao gdm budc: thiét bi mang x4c dinh vi tri cla mdi trong sd M tai nguyén mién

thoi gian trong khung tim goi dwa vao gié tri M.

Tuy chon, theo cac phuong dn khéc, vi tri mién thoi gian hodc vi tri bat dau
ctia mdi trong s M tai nguyén mién thoi gian trong khung tim goi bao gbm: khi M
bang 1, thi céc vi tri mién thoi gian hodc vi tri bat diu ciia M tai nguyén mién thoi
gian trong khung tim goi 1a it nhit mdt trong sb cac don vi mién thoi gian sau: don
vi mién thdi gian 0 trong khung tim goi, don vi mién thoi gian Ki/2 trong khung tim
goi, don vi mién thoi gian dé gti khéi tin hidu ddng bd héa trong khung tim goi béi
thiét bi mang va don vi mién thoi gian bén canh don vi mién thoi gian dé guri khdi
tin hiéu dong bo hoa cudi cung trong khung tim goi boi thiét bi mang, trong d6 Ki
1a s6 nguyén duong va co thé duoc chia chinh xé4c cho 2; khi M bang 2, thi vi tri

mién thoi gian hodc vi trf bat dau cta tai nguyén mién thoi gian thtr nhat trong s6 M
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tai nguyén mién thoi gian trong khung tim goi la don vi mién thoi gian 0 trong
khung tim goi, va vi tri mién thoi gian hodc vi tri bt ddu cua tai nguyén mién thoi
gian th® hai trong sb M tai nguyén mién thoi gian trong khung tim goi la don vi
mién thoi gian K»/2 trong khung tim goi, trong do K 1a s6 nguyén duong 16n hon 2
va ¢6 thé dugc chia chinh xac cho 2; khi M bang 4, thi vi trf mién thoi gian hogc vi
tri bt ddu cia tai nguyén mién thoi gian thi nhét trong sd M tai nguyén mién thoi
gian trong khung tim goi 1a don vi mién thoi gian 0 trong khung tim goi, vi tri mién
thoi gian hode vi tri bt dAu cia tai nguyén mién thoi gian thir hai trong s6 M tai
nguyén mién thoi gian trong khung tim goi 1a don vi mién thoi gian K»/4 trong
khung tim goi, vi tri mién thoi gian hodc vi tri b4t dAu cla tai nguyén mién thoi gian
thir ba trong s6 M tai nguyén mién thoi gian trong khung tim goi 1a don vi mién thoi
gian K/2 trong khung tim goi va vi tri mién thoi gian hodc vi tri bt dau cla tai

nguyén mién thoi gian thr tu trong so M tai nguyén mién thoi gian 1a don vi mién

thoi gian 3xK, /4 trong khung tim goi; hodc khi M bang 4 va khung tim goi bao
gbm 10 don vi mién thoi gian, thi vi tri mién thoi gian hodc vi tri bat dau cua tai
nguyén mién thoi gian thir nhét trong s6 M tai nguyén mién thoi gian trong khung
tim goi la don vi mién thoi gian 0 trong khung tim goi, vi tri mién thoi gian hodc vi
tri bit dAu cua tai nguyén mién thoi gian thir hai trong s M tai nguyén mién thoi
gian trong khung tim goi la don vi mién thoi gian 3 trong khung tim goi, vi tri mién
thoi gian hodc vi tri bt dAu cia tai nguyén mién thoi gian thir ba trong s6 M tai
nguyén mién thoi gian trong khung tim goi la don vi mién thoi gian 5 trong khung
tim goi va vi tri mién thoi gian hodc vi tri bat d4u cua tai nguyén mién thoi gian thi
tu trong sb M tai nguyén mién thoi gian 1a don vi mién thoi gian 8 trong khung tim

goi.

Mot phuong an thyc hién cu thé trong d6 thiét bi mang xé4c dinh vi trf cia
mdi trong s& M tai nguyén mién thdi gian trong khung tim goi dwa vao gia tri M
tuong tu v4i phuong 4n thuc hién cu thé trong do thiét bi dau cudi xéc dinh vi tri
ctia mdi trong s6 M tai nguyén mién thoi gian trong khung tim goi dua vao gié tri M
ndy. Su khéc biét nim & ch thiét bi ddu cudi chi can xéc dinh vi tri mién thoi gian
hodc vi trf bét ddu clia tai nguyén mién thoi gian trén d6 co hoi tim goi dich nim &
M tai nguyén mién thoi gian trong khung tim goi, nhung thiét bi mang can xic dinh

vi tri mién thoi gian hodc vi tri bat dau ctia moi trong s6 M tai nguyén mién thoi
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gian trong khung tim goi nay. Déi v6i phuong 4n thuc hién cu thé trong d6 thiét bi
mang xac dinh vi tri mién thoi gian va vi tri bt dAu ctia mdi tai nguyén mién thoi
gian trong khung tim goi, dya vao phuong an dugc thé hién trén Fig.2. Céc chi tiét

khong duge mo ta lai & day.

Tuy chon, theo mot s6 phuong 4n, thiét bi mang guri thong tin vi tri tim goi
dén thiét bi dau cubi, trong d6 thong tin vi tri tim goi nay dugc su dung dé biéu thi

céc vi tri mién thoi gian cua M tai nguyén micn thoi gian trong khung tim goi.

Pbi v&i ndi dung cu thé cua thong tin vi tri tim goi dugc gui boi thiét bi
mang, dya vao phuong an dugc thé hién trén Fig.2. Céc chi tiét khong duge mo ta
lai & day.

Tuy chon, theo mot s6 phuong an, tai nguyén tim goi dich bao gbm thong tin
vi tri ctia khung tim goi, va thong tin vi trf ca khung tim g0i nay bao gbm s6 khung
cta khung tim goi; va thiét bi mang xéac dinh rang tai nguyén tim goi dich bao gdm
budc: thiét bi mang xac dinh s6 khung ctia khung tim goi dua vao do dich khung
tim goi. Mot phuong 4n thuc hién cu thé trong do thiét bi mang xac dinh sb6 khung
ctia khung tim goi dya vao do dich khung tim goi gidng v6i phuong an thuc hién cu
thé trong d6 thiét bi diu cubi xéc dinh sb khung ctia khung tim goi dua vao do dich

khung tim goi. Cac chi tiét khong duge md ta lai & day.

Tuy chon, theo mot s6 phuong 4n, do dich khung tim goi ¢6 lién quan dén it
nhét mét trong s: chu ky cua khéi tin hiéu dong bd hoa, vi tri mién thoi gian cla
khéi tin hidu ddng b héa thuc t& dugce giri béi thiét bi mang va vi tri mién thoi gian
ctia khéi tin hiéu dong bd héa tmg vién.

Tuong tw, d0 dich khung tim goi dugc xé4c dinh dua vao chu ky cua khdi tin

hiéu ddng bd hoa.

Tuong tu, thiét bi mang c6 thé x4c dinh s6 khung ctia khung tim goi dua vao
chu trinh tiép nhan khong lién tuc (DRX), s6 lugng co hoi tim goi ¢6 trong chu trinh
DRX, théng tin nhan dang cia thiét bi dau cudi va do dich khung tim goi.

Tuy chon, theo mot s6 phuong 4n, tai nguyén tim goi bao gbm thong tin vi tri
clia clra sb gidm sat, va thong tin vi tri cua cta sb giam s4t nay bao gbm vi tri bét
diu ctia mdi trong sd Q cira sb giam sat, trong d6 mot co hoi tim goi bao gbdm Q ctra

sd giam sat, va Q 1a so nguyén duong 16n hon hodc bang 1; va thiét bi mang xac
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dinh ring tai nguyén tim goi dich bao gbm budc: thiét bi mang xac dinh vi tri bét

d3u ctia mdi trong s6 Q cilra s6 giam sat dwa vao do dich cira s6 gidm sat.

Mbt phuong én thye hién cu thé trong d6 thiét bi mang xac dinh vi tri bat dau
clia clra sd gidm sat dwa vao do dich ctra s6 giam sét twong ty voi phuong én thyc
hién cu thé trong d6 thiét bi dau cubi x4c dinh vi tri bit dAu cta ctra sd gidm sét dich
dua vao d6 dich ctra s6 giam sat. Sy khac biét ndm & chd thiét bi ddu cubi chi cAn
xac dinh vi tri bét dau cua cira sb gidm sat dich, nhung thiét bi mang lai can x4c
dinh vi trf bt diu ctia mdi cira sd giam sat. Céc chi tiét khong duge md ta lai & day.

Tuong tu, trude khi thiét bi mang xac dinh vi trf bét du clia ctra sd gidm st
dua vao d¢ dich cua s6 giam sat, phuong phap nay con bao gdm budc: thiét bi mang

x4c dinh ring ctra s6 giam sét thir q trong Q ctra sO gidm sat nam & khung tim goi

q ‘l
thir [Qfm , trong d6 Qmax biéu thi sd lugng cta s6 giam s4t 16n nhit c6 trong
khung tim goi, ‘— —| biéu thi mot phép toan lam tron lén, vaq = 1, ..., Q.

Tuong tw, Qmax dugc xac dinh dua vao it nhit mot trong sb thoi lugng cta
mdi trong s Q cira sd giam sat, s6 luong khéi tin hidu dong bd hoa, s6 lugng thong
diép tim goi va khoang cach song mang con; hodc Qmax 12 gid tri dugc thiét lap

trudec.

Tuy chon, theo mot sb phuong an, thiét bi mang c6 thé con biéu thi Qmax débi
v6i thiét bi dz‘?\u cudi, sao cho thiét bi dau cudi xac dinh vi tri cua clra ) giam sat
dich dua vao Qmax nay.

Tuong tu, cac tai nguyén mién thoi gian bi chiém boi Q ctra ) giam sét 1a
cac tai nguyén mién thoi gian lién tiép hodc tai nguyén mién thoi gian khong lién
tiép. Cac tai nguyén mién thoi gian khong lién tiép thudc vé phan doan cua céac tai
nguyén mién thoi gian lién tiép, va & phan doan cia céc tai nguyén mién thoi gian
lién tiép, cac tai nguyén mién thoi gian khac khac véi cac tai nguyén mién thoi gian
bi chiém béi Q cira sb giam st da duoc xac dinh dé truyén thong tin khac vdi thong
diép tim goi. '

Thiét bi mang c6 thé st dung cac chum tia khac nhau ¢ cac ctra s& giam sat
khac nhau trong Q ctra s giam sat dé gui cac thong diép tim goi dén céc thiét bi
d4u cudi trong cac chum tia nay. Vi du, gia su rang Q bang 3, thiét bi mang c6 thé
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str dung chum tia 1 & cira s6 giam sat thir nhét dé giri thong diép tim goi dén thiét bi
d4u cudi ndm trong pham vi cua chim tia 1; thiét bi mang c6 thé st dung chum tia 2
& clra sO giam sat tht hai dé gti thong diép tim goi dén thiét bi dau cubi ndm trong
pham vi ctia chum tia 2; va thiét bi mang co thé st dung chum tia 3 ¢ ctra sd gidm
sat thit ba dé gui thong diép tim goi dén thiét bi dau cudi ndm trong pham vi cla

chum tia 3.

Fig.7 1a so dd khéi cdu tric cia thiét bi dau cudi theo mot phuong 4n cua
sang ché. Nhw duoc thé hién trén Fig.7, thiét bj ddu cudi 700 bao gdm bd phén xtr 1y
701 va bd phén nhan 702.

B6 phén xt ly 701 dugc tao cAu hinh dé xac dinh tai nguyén tim goi dich,
trong d6 tai nguyén tim goi dich nay bao gbm it nhit mot trong sb céc kiéu thong tin
sau: thong tin vi tri cua co hdi tim goi dich, thong tin vi tri cua khung tim goi dich

va thong tin vi tri cta cira sO gidm sét dich.

B0 phéan nhén 702 dugc tao‘céu hinh dé nhén thong diép tim goi dich trén tai
nguyén tim goi dich, trong d6 thong di€p tim goi dich nay la thong diép tim goi
dwoc gt boi thiét bi mang dén thiét bi dau cudi 700.

Dbi v6i cac chirc ning cu thé va hiéu qua co loi ciia bo phan xir ly 701 va bd
phan nhan 702, dya vao phuong an dugc thé hién trén Fig.2. Céc chi tiét khong

dugc mo ta lai & day.

BO phéan xir ly 701 ¢6 thé duoc thuc hién béi bo xt ly, va bo phan nhan 702

¢6 thé duoc thuc hién béi bd thu.

, Fig.8 1a so dd khéi chu tric cua thiét bi mang theo mot phuong an cua sang
ché. Nhu duoc thé hién trén Fig.8, thiét bi mang 800 bao gdm bo phan xir 1y 801 va
bd phén gui 802.

B0 phan xt ly 801 dugc tao cAu hinh dé x4c dinh tai nguyén tim goi, trong
d6 tai nguyén tim goi nay bao gbm it nhét mot trong sé cac kiéu thong tin sau:
thong tin vi tri ctia N co hoi tim goi, thong tin vi trf cia khung tim goi va thong tin
vi tri clia cira s6 gidm sat.

B0 phéan gii 802 dugc tao cAu hinh dé giri thong diép tim goi trén tai nguyén
tim goi dén thiét bi ddu cubi.

DPéi vé6i cac chirc ning cu thé va hiéu qua ¢ lgi cua bo phéan xt ly 801 va bo

-93-



47383 94/108

phan giri 802, dwa vao cac phuong an dugce thé hién trén Fig.2 va Fig.3. Céc chi tiét

khong dugc mo ta lai & day.

B0 phan xt ly 801 c6 thé dugc thuc hién bdi bd xtr 1y, va b phan giri 802 ¢6
thé dugc thuce hién bdi bd phét.

Fig.9 1a so dd khéi chu tric cua thiét bi dau cudi khac theo mot phuohg an
ciia sang ché. Thibt bi dAu cudi 900 dugc thé hién trén Fig.9 bao gom bd nhé 901 va
b xtr Iy 902.

B0 nhd 901 dugc tao cAu hinh dé luu trit chuong trinh.

Bo xt ly 902 dugc tao cAu hinh dé thuc thi chuong trinh dugc luu trit trong
bo nhé 901, sao cho khi chuong trinh duge thyc thi, thi thiét bi ddu cudi 900 ¢6 thé

thuc hién phuong phap duoc d& xuét theo phurong én duoc thé hién trén Fig.2.

Thiét bi dAu cubi 900 ¢6 thé duge tao cAu hinh dé thuc hién mot phan hodic

toan b phuong phap duoc thé hién trén Fig.2, bang cach st dung phin mém.

B6 nh6 901 c6 thé 1a bd phan doc 1ap vé vét Iy, hodc ¢6 thé duge tich hop
véi bd xur ly 902.

Tuy chon, khi mot phﬁn hodc toan bd phuong phéap duoc thé hién trén Fig.2
duoc thuc hién bing cach sir dung phin mém, thi thiét bi dau cudi 900 c6 thé chi
bao gém bo xir Iy 902. BO nhd 901 duoc tao c4u hinh dé luu trit chuong trinh nam &
bén ngoai thiét bi diu cudi 900. B xur Iy 902 dugce két ndi v6i by nhé 901 bang
c4ch sir dung mach/day dan, va dugc tao cAu hinh dé doc va thuc thi chuong trinh

duoc luu trit trong b nhé 901.

Bo xtr Iy 902 co thé b phan xir ly trung tdm (central processing unit, CPU),
bd xir Iy mang (network processor, NP) hodc su két hop ctia CPU va NP.

Bo xtr ly 902 ¢6 thé con bao gdm chip phan ctmg. Chip phan cimng na‘ly c6 thé
1a mach tich hgp cho img dung cu thé (application-specific integrated circuit, ASIC),
thiét bi logic 1ap trinh duge (programmable logic device, PLD), hodc su két hop cta
ching. PLD c¢6 thé 1a thiét bi logic 1ap trinh duge phirc (complex programmable
logic device, CPLD), mang cdng 1ap trinh dugc dang truong (field-programmable
gate array, FPGA), logic mang chung (generic array logic, GAL) hodc su két hop
bét ky ctia chung.
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B6 nhé 901 c6 thé bao gdm b nhé kha bién (volatile memory), vi du, bd
nh¢ truy cdp ngiu nhién (random-access memory, RAM). B nhé 901 nay c6 thé
con bao gém bd nh¢ khong kha bién (non-volatile memory), vi du, bd nhé chép
(flash memory), 6 dia cung (hard disk drive, HDD) hodc b dfa thé rén (solid-state
drive, SSD). B6 nhg 901 ¢o thé con bao gdm su két hop cua cac kiéu bd nhé néu

trén.

Fig.10 1a so dd khdi cAu tric cta thiét bi mang khic theo mdt phuong 4n cua
sang ché. Thiét bi mang 1000 dwoc thé hién trén Fig.10 bao gom bg nhé 1001 va bo
xir Iy 1002.

B0 nhd 1001 duogc tao cAu hinh dé luu trit chuong trinh.

Bo xir ly 1002 dugc tao cAu hinh dé thuc thi chuong trinh dwoc Iuu trit trong
bd nhé 1001, sao cho khi chuong trinh dugc thuc hién, thi thiét bi mang 1000 c6 thé
thue hién phuong phéap duoc d& xuét theo phuong an dugc thé hién trén Fig.6.

Thiét bi mang 1000 c6 thé dugc tao cu hinh @& thuc hi¢n mot phan hogc

toan bd phuong phép duogc thé hién trén Fig.6, bang cach st dung phin mém.

B4 nhé 1001 ¢6 thé 1a bo phan doc 1p v& vat 1y, hodc c6 thé duge tich hop
véi bo xu ly 1002.

Tuy chon, khi mot phan hogc toan bd phuong phap dugc thé hién trén Fig.6
duoc thuc hién bang cach st dung phﬁn mém, thi thiét bi mang 1000 c6 thé chi bao
gbdm bo xtt ly 1002. Bd nhé 1001 duge tao cAu hinh dé luu trit chuwong trinh nam &
bén ngoai thiét bi mang 1000. B xir Iy 1002 duge két ni v6i b nhé 1001 bing
cach st dung mach/day dan, va dugc tao cAu hinh dé doc va thyc thi chuong trinh

duoc luu trit trong bd nhé 1001.

Bo xtr 1y 1002 c6 thé bo phan xir Iy trung tim (central processing unit, CPU),
bd xr Iy mang (network processor, NP), hodc su két hop ctia CPU va NP.

B6 xtr ly 1002 cé thé con bao gdm chip phan ctng. Chip phan cimg nay c6
thé 1a mach tich hop cho Ung dung cu thé (application-specific integrated circuit,
ASIC), thiét bi logic 1ap trinh dugc (programmable logic device, PLD) hodc sy két
hop cua ching. PLD cé thé 1a thiét bi logic lap trinh dugc phuc (complex
programmable logic device, CPLD), mang cdng lap trinh dugc dang trudng

(field-programmable gate array, FPGA), logic mang chung (generic array logic,
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GAL) hodc su két hop bt ky ctia ching.

Bd nhd 1001 co thé bao gdm bd nhd kha bién (volatile memory), vi du, bd
nh¢ truy cip ngiu nhién (random-access memory, RAM). Bo nhd 1001 nay co thé
con bao gdm bd nhé khong kha bién (non-volatile memory), vi du, by nhé chop
(flash memory), b dia cting (hard disk drive, HDD) hodc & dia thé ran (solid-state
drive, SSD). Bo nhé 1001 c6 thé con bao gdm sy két hop ciia céc kiéu bd nhé néu

trén.

Khia canh khéc cta sang ché d& xuét vat ghi luu trir doc duoc bang mdy tinh,
trong d6 vat ghi luu trit doc duge bang may tinh nay luu trft 1énh, va khi 1énh nay
chay trén mdy tinh, thi mdy tinh dugc cho phép thuc hién phwong phép duoc thé
hién trén Fig.2.

Khia canh khéc cua sang ché dé xuht san phdm chuong trinh méy tinh bao
gbm lénh. Khi san phim chuong trinh may tinh nay chay trén may tinh, thi may tinh
duge cho phép thyc hién phurong phap dugc thé hién trén Fig.2.

Khia canh khéc cia sang ché d& xuét vat ghi luu trir doc duge bang 'méy tinh.
Vat ghi luu trit doc duge bing may tinh nay luu trit 1¢nh, va khi 1énh nay chay trén
r‘néybtinh, thi may tinh dugc cho phép thuc hién phudng phéap dugc thé hién trén
Fig.6. ' S |

Khia canh khéc cua sang ché d& xuét san phém chuong trinh mdy tinh bao
gbm 1énh. Khi san phim chuong trinh may tinh nay chay trén mdy tinh, thi may tinh
dugc cho phép thyc hién phuong phap dugc thé hién trén Fig.6.

Nguoi co hiéu biét trung binh trong linh Vi_rc k¥ thuat co thé nhan ra ring cic
don vi va budc thuét toan trong cic vi du duge md ta dwa vao cac phuong an dugc
md t4 trong ban mo ta nay ¢6 thé duoc thuc hién boi phén cung dién tir hodc su két
hop cua phan mém may tinh va p.h?m cing dién t&r. Xem cac chic néng dugc thyc
hién boi phan cing hay phan mém tly thudc vao cac ung dung va rang budc vé
thibt ké cu thé cua cac giai phéap k¥ thuat. Nguoi co hiéu biét trung binh trong linh
vuc k¥ thuat co thé sir dung cac phuong phéap khac nhau dé thuc hién cac chuc nang
duoc mod ta ddi véi mdi tmg dung cu thé, nhung khong nén dugc xem la phuong an

thyuc hién nay vugt qua pham vi cta sang ché.

C6 thé hiéu dugc mot cach rd rang bdi ngudi co hiéu biét trung binh trong
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linh vuc k§ thuéat rang, nhim myc dich mo ta dé dang va ngén gon, d6i véi cac quy
trinh hoat dong chi tiét cia hé thdng, thiét bi va bo phan néu trén, dya vao cac quy
trinh twong Ung theo cac phuong an vé phuong phap néu trén, va céc chi tiét khong

dugc mo ta lai & day.

Theo mot $6 phuong an dugc dé xuét theo sang ché nay, cAn hiéu r%mg hé
théng, thiét bi va phwong phéap dugc mo ta co thé duoc thuc hién theo cac cach khac.
Vi duy, céc phuong an vé thiét bi duge mo ta chi la mot vi du. Vi du, Si.I phéan chia b
phan chi 1a sy phan chia vé chitc ning logic va cé thé 1a su phan chia khac theo
phuong 4n thuc hién thuc té. Vi dy, cc by phan hodc thanh phan c6 thé duge két
hop hodc co6 thé duoc tich hgp vao hé théng khac, hodc mot s6 dau hiéu c6 thé duge
b6 qua hodc khong thé duoc thuc hién. Ngoai ra, cac ghép ndi tuong hd duoc hién
thi hodc théo luin hodc ghép ndi truc tiép hodc két ndi truyén thong cé thé duogc
thuc hién bing cich st dung mot s6 giao dién. Cac ghép nbi gian tiép hodc két ndi
truyén thong gifra cac thiét bi hodc bd phén cb thé duoc thuc hién dudi cac dang

dién tir, co khi hogc dang khac.

Céc bd phan dugc mo ta dudi dang cac phﬁn tach roi co thé hodc khong thé
tach roi v& mat vat ly, va cac ph?m duoc hién thi dudi dang cac bd phan co6 thé hoac
khong thé 14 cac bo phan vt ly, c6 thé nam & mot vi tri, hodc co thé duoc phan bd
trén cac bd phan mang. Mot sb hodc tit ca cac bd phan co thé dugc chon dua vao

cac yéu cau thyc t€ dé dat dugce cac muc dich cua céc giai phap theo cac phuong an.

Ngoai ra, cic bd phan chirc nang theo cac phuong an cua sang ché c6 thé
dugc tich hgp vao mdt bd phéan xit 1y, hodc mdi trong sb cac bo phan nay co thé ton
tai don lé vé& mat vat 1y, hodc hai hodc nhiéu hon hai bo phan dugc tich hgp vao mot

bd phén.

Khi cac chirc nang duge thyc hién dudi dang bo phan c6 chirc néng phéan
mém va dugc ban hodc sir dung dudi dang san phim doc 1ap, thi cdc chirc nang nay
¢6 thé duoc luu trit trong vat ghi luu trit doc dugce bang may tinh. Dua vao sy hiéu
biét nay, cac giai phap k¥ thuat cia sang ché v& co ban, hoic mot phan déng gop
vao tinh trang k§ thut truéc, mot sb giai phap k¥ thuét c6 thé duoc thuc hién dudi
dang san phim phan mém. San pham phan mém may tinh dugc luu trit trong vat ghi
lwu tri¥, va bao gdm mét hodc nhiéu lénh dé 1¢nh cho thiét bi may tinh (c6 thé 1a

may tinh c4 nhan, may chu, thiét bi mang hodc thiét bi tuong tu) thuc hién tat ca
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hoiic mdt s6 bude theo cdc phuong phép dugc md ta theo cac phuong 4n cua sang
ché. Vat ghi luu trit néu trén bao gbm vit ghi bét ky ma c6 thé Iwu trit ma chuong
trinh, chéng han nhu b dia chép USB, b dia cung thao roi duge, bd nhé chi doc
(read-only memory, ROM), bd nh¢ truy cép ngau nhién (random access memory,

RAM), dia tir hodc dia quang.

Céc phin md ta néu trén chi 14 cic phuong an thuc hién cu thé ciia séng ché,
nhung khong nhiam 1am gi6i han pham vi bao ho cta sang ché. Bién thé hozc thay
thé bat ky dé dang dugc nhén ra boi ngudi co hiéu biét trung binh trong linh vuc k?
thuat nam trong pham vi k¥ thuat dugc md ta theo sang ché nay sé nam trong pham
vi bao hd ctia sang ché. Do d6, pham vi bao ho cla sang ché phai tuan theo pham vi

bao hd cua cac diém yéu cau bao ho.
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YEU CAU BAO HO

1. Phuong phap truyén thong diép tim goi, phwong phdp nay bao gdm cac budc:

xéc dinh, béi thiét bi dau cubi, tai nguyén tim goi, trong d6 budc xdc dinh tai
nguyén tim goi bao gdm budc xac dinh s khung cua khung tim goi, trong d6 s6
khung cta khung tim goi thoa man mdi quan hé nhu sau:

(SFN—d6 dich) mod T=(T div N)*(UE_ID mod N); hodc

(SFN+d9 dich) mod T=(T div N)*(UE_ID mod N),

trong d6 dd dich 1a do dich khung tim goi, SFN 1a s khung ctia khung tim goi,
T 1a 4o dai cua chu trinh tiép nhan khong lién tuc (discontinuous reception, DRX), N
1a s6 lwong khung tim goi trong chu trinh DRX, UE_ID la thong tin nhan dang cua
thiét bi ddu cudi va mod biéu thi phép todn modun; va

nhan, boi thiét bi dau cudi, thong diép tim goi trén tai nguyén tim goi.
2. Phuong phép theo diém 1, trong d6 budc xéac dinh tai nguyén tim goi con bao gom
buéec xac dinh vi trf bat diu cia co hoi tim goi, va trong d6 vi tri bt ddu cuia co hoi tim
goi ¢6 lién quan dén khoang cach s6ng mang con.
3. Phuong phép theo diém 2, trong do:

¢6 mot co hdi tim goi trong khung tim goi; va

trong do:

dbi v6i khoang cach séng mang con bang 15 kHz, vi trf bat diu ciia mot co hoi
tim goi trong khung tim goi la khe 0, khe 2, khe 5 hodc khe 7; hodc

db1 v6i khoang cach séng mang con 30 kHz, vi tri bat dau ctia mot co hdi tim
goi trong khung tim goi 12 khe 0, khe 4, khe 10 hogc khe 14; hodc

ddi véi khoang cach séng mang con bang 60 kHz, vi tri bat dau ctia mot co hdi
tim goi trong khung tim goi 1a khe 0, khe 10, khe 20 hodc khe 30; hoac

dbi véi khoang cach séng mang con bang 120 kHz, vi tri bt dau ciia co hoi tim
goi trong khung tim goi 1a khe 0, khe 20, khe 40 hodc khe 60.

4. Phuong phép theo diém 1, trong d6 budc x4c dinh tai nguyén tim goi con bao gdm
budc xac dinh vi tri bat dAu ctia co hoi tim goi, va trong d6 c6 hai co hdi tim goi trong
khung tim goi, va cac tai nguyén mién thoi gian clia hai co hoi tim goi la lién tiép.
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5. Phuong phéap theo diém 4, trong d6 cac vi tri bat ddu cua hai co hoi tim goi trong

khung tim goi thdéa man mbi quan hé nhu sau:
PO; «=0O+i_sxLength_PO,

trong d6 PO; sla vi tri bt dAu cta co hoi tim goi ¢6 chi sd 1ai_s trong khung
tim goi, O 1a vi trf bit dAu cua co hoi tim goi thi nhét trong khung tim goi va

Length PO 14 s6 luong don vi mién thoi gian ctia mdt co hoi tim goi.
6. Phuong phéap theo diém 1, trong &6 phuong phap nay con bao gdm budc:

nhan, boi thiét bi dau cubi, khdi théng tin hé théng 1 (system information

block 1, SIB1) mang d6 dich khung tim goi.
7. Phuong phép truyén thong diép tim goi, phuong phip nay bao gbm cac budc:

x4c dinh, bdi thiét bi mang, tai nguyén tim goi, trong d6 budc xac dinh tai
nguyén tim goi bao gbm budc xac dinh sb6 khung cua khung tim goi, trong do6 sb

khung cta khung tim goi thda mén mbi quan hé nhu sau:
(SFN—d6 dich) mod T=(T div N)*(UE_TD mod N); hodc
(SFN+d6 dich) mod T=(T div N)*(UE_TD mod N):

trong d6 do dich 1a do dich khung tim goi, SFN la sb khung ctia khung tim goi,
T 1a @6 dai ctia chu trinh tiép nhan khong lién tuc (DRX), N 1a s6 luqung khung tim go1
trong chu trinh DRX, UE_ID 1a thong tin nhan dang cua thiét bi ddu cudi va mod 1a

phép toan modun; va
guri, boi thiét bi mang, thong diép tim goi trén tai nguyén tim goi.

8. Phuong phép theo didm 7, trong d6 budc x4c dinh tai nguyén tim goi con bao gbm
budc xac dinh vi tri b4t dau ctia co hoi tim goi, va trong d6 vi tri bat dau ctia co hoi tim

goi co lién quan dén khoang cach song mang con.
9. Phuong phap theo diém 8, trong do:

c6 mot co hoi tim goi trong khung tim goi; va

trong do:

ddi v6i khoang cach song mang con bang 15 kHz, vi trf bat dau ctia mot co hoi
tim goi trong khung tim goi la khe 0, khe 2, khe 5 hodc khe 7; hodc

d6i véi khdéng cach séng mang con 30 kHz, vi tri bit diu ctia mét co hoi tifn
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goi trong khung tim goi 1a khe 0, khe 4, khe 10 ho#c khe 14; hodc

d6i v6i khoang cach séng mang con bang 60 kHz, vi tri bt dau cia mot co hoi
tim goi trong khung tim goi 1a khe 0, khe 10, khe 20 hodc khe 30; hodc

d6i véi khoang cach séng mang con bang 120 kHz, vi tri bét dau ctia co hdi tim
goi trong khung tim goi 1a khe 0, khe 20, khe 40 hodc khe 60. ’

10. Phurong phap theo diém 7, trong d6 budc xéac dinh tai nguyén tim goi con bao gdm
budc xac dinh vi tri bt dau cua co hoi tim goi, va trong d6 c6 hai co hdi tim goi trong
khung tim goi, va céc tai nguyén mién thoi gian cla hai co hoi tim goi 1a lién tiép.
11. Phuong phap theo diém 10, trong d6 cac vi tri bat d4u cua hai co hoi tim goi trong
khung tim goi thda mén mdi quan hé nhu sau:

PO; =O+i_sxLength_PO,

trong d6 PO; sla vi tri bat dau cta co hoi tim goi co chi s6 121 s trong khung
tim goi, O 1a vi tri bit dau cta co hdi tim goi tha nhét trong khung tim goi va
Length PO la sb lugng don vi mién thoi gian cia mot co hoi tim goi.
12. Thiét bj nhan thong diép tim goi, thiét bi nay bao gdm:

bd xtr ly; va

vat ghi luu trlt doc duge bang may tinh lau dai luu trir chuong trinh can duogc
thue thi béi bd xir 1Y, chuong trinh nay bao gdm cac lénh dé:

x4c dinh tai nguyén tim goi, trong d6 budc xac dinh tai nguyén tim goi bao
gdm budc xac dinh sb khung cia khung tim goi, trong d6 s6 khung ctia khung tim goi
thoa man mbi quan hé nhu sau:

(SEN—-d6 dich) mod T=(T div N)*(UE_TD mod N); hoac

(SFN+d0 dich) mod T=(T div N)*(UE_TD mod N);

trong d6 do dich 1a d6 dich khung tim goi, SFN la s6 khung ctia khung tim goi,
T 1a d6 dai ctia chu trinh tiép nhan khong lién tuc (DRX), N 1a sb lugng khung tim goi
trong chu trinh DRX, UE_ID la thong tin nhan dang cia thiét bi va mod 1a phép toan
modun; va

b0 thu, dugc tao cAu hinh dé nhén thong diép tim goi trén tai nguyén tim goi.
13. Thiét bi theo didm 12, trong d6 budc xac dinh tai nguyén tim goi con bao gbm
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bude xac dinh vi trf bit dau clia co hdi tim goi, va trong d6 vi tri bat dau cua co hoi tim

goi ¢6 lién quan dén khoang cach song mang con.
14. Thiét bi theo diém 13, trong do:

c6 mdt co hoi tim goi trong khung tim goi; va

trong do:

ddi voi khoang céch séng mang con bang 15 kHz, vi tri bt dau ctia mot co hoi
tim goi trong khung tim goi 1 khe 0, khe 2, khe 5 hodc khe 7; hodc

dbi v6i khoang cach séng mang con 30 kHz, vi tri bat dau ctia mot co hoi tim
goi trong khung tim goi 14 khe 0, khe 4, khe 10 hodc khe 14; hoic

dbi voi khoang céch séng mang con bang 60 kHz, vi tri bit ddu ciia mot co hoi
tim goi trong khung tim goi 1a khe 0, khe 10, khe 20 hodc khe 30; hogc

dbi vei khoéng cach song mang con bang 120 kHz, vi tri bt dau clia mot co
hoi tim goi trong khung tim goi 1a khe 0, khe 20, khe 40 hodc khe 60.

15. Thiét bi theo diém 14, trong d6 budc x4c dinh tai nguyén tim goi con bao gdm
buéce xéac dinh vi tri bit dau ctia co hoi tim goi, va trong d6 c6 hai co hoi tim goi trong
khung tim goi, va céc tai nguyén mién thoi gian ctia hai co hdi tim goi 1 lién tiép.
16. Thiét bi theo diém 15, trong d6 cac vi tri bit dau cta hai co hdi tim goi trong
khung tim goi théa man mdi quan hé nhu sau:

PO; &~O+i_sxLength PO, trong d6

PO; s1a vi tri bt dAu ciia co hdi tim goi ¢6 chi s61a1 s trong khung tim goi, O
1a vi tri bt d4u ciia co hoi tim goi thit nhét trong khung tim goi va Length PO la sb

lugng don vi mién thoi gian ciia mot co hdi tim goi.

17. Thiét bi theo diém 12, trong d6 bo thu con dugc tao cdu hinh dé nhan khéi thong
tin hé théng 1 (SIB1) mang do dich khung tim goi.

18. Thiét bi truyén thong diép tim goi, thiét bi nay bao gdm:
bd xur ly; va
vét ghi luu trit doc duoc bing may tinh l1au dai luu trit chuong trinh can duoc

thue thi bai bd xit Iy, chuong trinh nay bao gbm céac 1énh dé:

x4c dinh tai nguyén tim goi, trong d6 budc xac dinh tai nguyén tim goi bao
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gdm budc xac dinh s6 khung ctia khung tim goi, trong d6 s6 khung cua khung tim goi

thoa man méi quan hé nhu sau:

(SFN—-d9 dich) mod T=(T div N)*(UE_TD mod N); hodc

(SFN+d9 dich) mod T=(T div N)*(UE_TD mod N);

trong d6 do dich 1 do dich khung tim goi, SFN la sb khung ctia khung tim goi,
T 1a do dai cta chu trinh tiép nhan khong lién tuc (DRX), N 1a sb luong khung tim goi
trong chu trinh DRX, UE_ID la thong tin nhan dang cua thiét bi va mod 1a phép toan
modun; va

b0 phat, dugc tao cAu hinh dé giri thong diép tim goi trén tai nguyen tim goi.
19. Thiét bi theo diém 18, trong d6 tai nguyén tim goi con bao gbm vi tri bt dau cua
co hoi tim goi, va trong do vi tri bat ddu cta co hdi tim goi ¢o lién quan dén khoang
cach s6ng mang con.
20. Thiét bi theo diém 19, trong do:

c6 mdt co hoi tim goi trong khung tim goi; va

trong do:

dbi v6i khoang cach séng mang con bang 15 kHz, vi tri bat ddu cia mot co'hodi
tim goi trong khung tim goi 1a khe 0, khe 2, khe 5 hoac khe 7; hodc

dbi véi khoang cach séng mang con 30 kHz, vi tri bit dau ciia mdt co hoi tim
goi trong khung tim goi 14 khe 0, khe 4, khe 10 hodc khe 14; hodc

dbi v6i khoang cach séng mang con bang 60 kHz, vi tri bat ddu cia mot co hoi
tim goi trong khung tim goi 1a khe 0, khe 10, khe 20 hodc khe 30; hodc

dbi v4i khoang cach song mang con bang 120 kHz, vi tri bét dau cua mot co
hoi tim goi trong khung tim goi 1a khe 0, khe 20, khe 40 hodc khe 60.
21. Thiét bi theo diém 18, trong d6 tai nguyén tim goi con bao gbm Vi tri bét dau cia
co hoi tim goi, va trong d6 c6 hai co hoi tim goi trong khung tim goi, va céc tai
nguyén mién thoi gian ctia hai co hdi tim goi 1a lién tiép.
22. Thiét bi theo diém 21, trong d6 cac vi tri bat dau cta hai co hoi tim goi trong
khung tim goi théa mén mdi quan hé nhu sau:

PO; =O+i_sxLength PO,
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trong d6 PO; s1a vi tri bat dau cta co hdi tim goi ¢6 chi s 1a1_s trong khung
tim goi, O 1a vi tri bit ddu cia co hdi tim goi thir nhit trong khung tim goi va

Length PO la sb lurong don vi mién thoi gian cia mot co hoi tim goi.

23. Thiét bi theo didm 18, trong d6 bd phat con dugc tao cAu hinh dé giri khoi thong
tin hé théng 1 (SIB1) mang do dich khung tim goi.

24. Vat ghi luu trit doc dugce bang may tinh lau dai, trong d6 vat ghi luu trlt doc dugc
bing may tinh 1au dai nay luu trlt 1énh, va khi lénh chay trén may tinh, thi may tinh
khién:

x4c dinh tai nguyén tim goi, trong d6 budc xac dinh tai nguyén tim goi bao
gdm bude xac dinh s6 khung ctia khung tim goi, trong d6 s6 khung ctia khung tim goi
théa man mbi quan hé nhu sau:

(SFN-d6 dich) mod T=(T div N)*(UE_TD mod N); hodc

(SEN+d6 dich) mod T=(T div N)*(UE_TD mod N),

trong d6 do dich 1a do dich khung tim goi, SFN la s6 khung cuia khung tim goi,
T 1a d6 dai ctia chu trinh tiép nhan khong lién tuc (DRX), N 1a sb lwvgng khung tim goi
trong chu trinh DRX, UE_ID la thong tin nhén dang cua thiét bi dau cubi va mod biéu
thi phép toan modun; va

nhan théng diép tim goi trén tai nguyén tim goi.
25. Vat ghi luu trlt doc dugce bing may tinh 1au dai, trong do vat ghi luu trit doc duge
bing may tinh lau dai nay luu tri 1énh, va khi [énh chay trén may tinh, thi may tinh
khién:

xé4c dinh tai nguyén tim goi, trong d6 budc xac dinh tai nguyén tim goi bao
gdm buéc: xac dinh s6 khung ctia khung tim goi, trong d6 s6 khung ctia khung tim goi
théa man mdi quan hé nhu sau:

(SFN—d¢ dich) mod T=(T div N)*(UE_TD mod N); hodc

(SFN+d6 dich) mod T=(T div N)*(UE_TD mod N),

trong d6 d6 dich la d dich khung tim goi, SFN 1a sb khung ctia khung tim goi,
T 1a do dai cta chu trinh tiép nhan khong lién tuc (DRX), N la sb luong khung tim goi
trong chu trinh DRX, UE_ID la thong tin nhén dang cla thiét bi dau cubi va mod biéu
thi phép todn modun; va
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giri thong diép tim goi trén tai nguyén tim goi.
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