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Linh vire k§ thuét dwoc dé cip

Séang ché dé cap dén linh vuc cac cong nghé truyén thong, va dic biét, dén phuong
phap gui tin hiéu tham chiéu, phuong phap nhan tin hiéu tham chiéu, thiét bi, va hé
thong.

Tinh trang k§ thuit ciia sing ché

Trong hé théng truyén thong khéng day, thiét bi dau cudi c6 hai trang thai. Mot 1a
trang thai két ndi, chi ra réng thiét bi dau cudi da thiét lap két nbi v6i thiét bi mang va
6 thé truc tiép thuc hién giao tiép. Mot 1a trang théi chay khong, hodc dugce goi la trang
thai ngd, chi ra rang thiét bi dau cubi khong truc tiép giao tiép voi thiét bi mang. Khi
thiét bi dau cudi khong c6 dit lidu dich vu dé giri hodc nhan, thiét bi dau cudi c6 thé
chuyén sang trang thai chay khong dé giam tiéu thy dién nang. Khi thiét bi mang can
phai gui dit liéu dén thiét bi dau cudi hodc yéu cau thiét bi dau cudi bao cdo mot sb dir
lidu dich vu, thiét bi mang co thé thong bdo thiét bi dau cudi béng cach st dung co ché
tim goi. Thiét bi diu cudi trong trang thai chay khong dinh ky thire ddy dé giam sat kénh
diéu khién duong xudng vat 1y (physical downlink control channel, PDCCH) va phat
hién xem ban tin 1ap lich tim goi co ton tai trong PDCCH hay khong. Néu ban tin 1ap
lich tim goi ton tai va lap lich tim goi 1a danh riéng cho thiét bi dau cudi, thiét bi dau
cubi & trang thai chay khong chuyén sang trang thai két ndi, dé giri hodc nhan dit liéu
dich vu. Vi tri tai d6 thiét bi dau cudi thire ddy dugc goi 1a co hoi tim goi (paging
occasion, PO).

Tuy nhién, trong mang ludi van vt két ndi, nhiéu dich vu thudc loai bao cdo hoat
dong, nghia 13, duong truyén 1én duge thyuc hién chu yéu, va xac suat tim goi la tuong
d6i thap. Vi vay, thiét bi mang khong gui ban tin 14p lich tim goi twong Gmg trong hau
hét cac khong gian tim kiém PDCCH ¢6 cac khung phu ban dau 1a cac khung phu twong
mg v6i cac PO, nhung thiét bi dau cudi van can khoi dong dé giam sat PDCCH tai mdi
PO twong tng véi thiét bi dau cudi. Trong khong gian tim kiém PDCCH c6 khung phu
b4t dau 1a khung phu tuong tng véi mdi PO, thiét bi ddu cudi thuc hién phat hién mu

trén tat ca céac vi tri g c bat dau tr vi tri tng ctr thir nhat cuia khong gian tim kiém
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PDCCH, va sau d6 x4c dinh ring khong tdn tai ban tin I4p lich tim goi. Didu nay gay ra
tiéu thu thém dién nang cua thiét bi dau cudi.

Dua trén d6, trong cong nghé hién nay, thiét bi mang c6 thé truyén tin hiéu thirc day
(wakeup signal, WUS) cho thiét bi dau cudi trudec PO, va WUS duoc st dung dé chira
thiét bi dau cudi c6 cin phai giam sat PDCCH hay khong. Khi thiét bi dau cudi phat
hién WUS truge PO, thiét bi dau cudi cn phai tiép tuc giam sat PDCCH. Néu thiét bi
dau cubi khong phat hién WUS trude PO, diéu d6 chi ra rang thiét bi mang khong gii
ban tin 14p lich tim goi twong tmg trong khong gian tim kiém PDCCH c6 khung phu bt
dAu 1a khung phu tuong tng véi PO, va thiét bi dau cudi khong can giam sat PDCCH.

Tuy nhién, khi thiét bi ddu cudi phat hién WUS c6 ton tai truée co hoi tim goi hay
khong, ké ca khi thiét bi mang khéng giri WUS truée co hoi tim goi, thiét bi dau cudi
can phai khéi dong dé thuc hién giam sat tir khung phu bt diu cia WUS, va chi sau khi
khoang thoi gian WUS téi da (maximum WUS duration) két thuc, thiét bi dau cubi nhan
biét rang khong c6 WUS t0n tai. Diéu nay ciing gdy ra tiéu thu thém dién nang ctia thiét
bi dau cubi.

Vi véy, cach giam tiéu thu dién nang cia thiét bi dau cudi khi thiét bi dau cudi phat
hién ban tin l4p lich tim goi ¢6 ton tai trong khong gian tim kiém PDCCH c6 khung phu
bét dau 1a khung phu tuong tmg véi PO hay khong, va/hodc phat hién WUS ton tai trude
PO ¢6 1a vin dé can khén cip phai giai quyét hién nay hay khong.

Ban chit k§ thuit ciia sing ché

Céc phuong an cta sang ché dé xuat phuong phap nhan tin hiéu tham chiéu, phwong
phap g tin hiéu tham chiéu, thiét bi, va hé théng, dé giam tiéu thu dién ning cta thiét
bi du cudi.

Dé dat dugc muc dich trén, cac giai phap k¥ thuat sau duoc st dung trong cac
phwong 4n ciia sang ché.

Theo khia canh thir nhat, phwong phéap giri tin hiéu tham chiéu duoc dé xuét, bao
gdm: Thiét bi mang xé4c dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhat
dwa trén sb luong co hoi tim goi trong chu ky tiép nhan khong lién tuc, & d6 tai nguyén
mién thoi gian 1a tai nguyén mién thoi gian trong tai nguyén thoi gian-tan sé dugc sir
dung d& truyén tin hiéu tham chiéu. Thiét bi mang giri tin hiéu tham chiéu dén thiét b
dau cubdi trén tai nguyén mién thoi gian. Néi cach khac, theo phuong an clia sang ché,
bét ké thiét bi mang c6 gl ban tin 1ap lich tim goi twong ung tai co hoi tim goi hay
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khong, thiét bi mang gii tin hiéu tham chiéu dén thiét bj diu cudi trén tai nguyén thoi
gian-tdn sb twong ing véi tai nguyén mién thoi gian trong khoang thoi gian thit nhét ma
duoc xac dinh dwa trén s luong co hoi tim goi trong chu ky tiép nhan khong lién tuc.
Vi vay, theo phuong phap gui tin hi€u tham chiéu duoc dé xut theo phuong 4n ciia sang
ché, theo mot khia canh, khi phét hién ban tin 18p lich tim goi ¢c6 ton tai trong khong
gian tim kiém PDCCH c6 khung phu bat dau 1a khung phu twrong tmg véi co hdi tim goi
hay khong, va thue day tai co hoi tim goi dé giam sat PDCCH, thiét bi dau cubi c6 thé
thuc hién do ludng biang cach sit dung vai tin hiéu tham chiéu trong khoang thoi gian
thtr nhat. Vi vdy, khi két qua do luong théa man tinh trang cu thé, thiét bi dau cudi co
thé duoc coi 1a thiét bi diu cubi co tinh trang kénh t6t. Hon nita, trong khong gian tim
kiém PDCCH c6 khung phu bét dau 1a khung phu tuong tmg véi co hdi tim goi, thiét b
dau cudi c¢6 thé x4c dinh ban tin 14p lich tim goi ¢6 ton tai hay khong bang viéc thuc
hién phat hién mu duy nhét trén vai vi tri ung ctr, ma khong thue hién phat hién mu trén
tat ca vi tri ung cr, do d6 giam tiéu thu dién ning cla thiét bi dau cudi. Theo khia canh
khéc, khi phat hién WUS ¢6 tdn tai truée co hoi tim goi hay khong, thiét bi dau cudi co
thé thue hién do luong bang viée st dung vai tin hiéu tham chiéu trong khoang thoi gian
tha nhét. Vi vay, khi két qua do luong thdéa man tinh trang cu thé, thiét bi dau cudi c6
thd duoc coi 1a thiét bi ddu cubi co tinh trang kénh t6t. Thiét bi dau cudi khéi dong dé
thuc hién giam sat tir khung phu bat ddu ciia WUS, va ¢6 thé két thuc giam sat WUS
trege, ma khong doi dén khi khoang thoi gian WUS t6i da két thic dé nhan biét rang
khong ¢6 WUS tdn tai, do d6 giam tiéu thu dién nang cuia thiét bi dau cubi.

Theo khia canh tht hai, phuong phap nhan tin hiéu tham chiéu dugc dé xuat. Phuong
phép bao gbm: Thiét bi ddu cubi xac dinh tai nguyén mién thoi gian trong khoang thoi
gian thtr nhét dua trén sb luong co hdi tim goi trong chu ky tiép nhan khong lién tuc, &
d6 tai nguyén mién thoi gian 1a tai nguyén mién thoi gian trong tai nguyén thoi gian-tan
s& dwoc st dung dé truyén tin hiéu tham chiéu. Thiét bi dau cudi nhan tin hiéu tham
chiéu tir thiét bi mang trén tai nguyén thoi gian-tan sd. N6i cach khac, theo phuong 4n
cua sang ché, bat ké thiét bi mang c6 gui ban tin 1ap lich tim goi twong Ung tai co hoi
tim goi hay khong, thiét bi ddu cubi nhan tin hiéu tham chiéu tir thiét bi mang trén tai
nguyén thoi gian-tan s6 twong tng véi tai nguyén mién thoi gian trong khoang thoi gian
tht nhat ma duoc xé4c dinh dua trén sb luong co hoi tim goi trong chu ky tiép nhén khong
lién tuc. Vi vay, theo phuong phép nhéan tin hiéu tham chiéu duoc dé xuét theo phuong

3



48894 4118

an ctia sang ché, tiéu thu dién ning cua thiét bi dau cudi c6 thé duge giam khi thiét bi
d4u cudi phét hién ban tin 13p lich tim goi c6 tdn tai trong khong gian tim kiém PDCCH
¢6 khung phu bat du 1a khung phu twong tmg véi co hdi tim goi hay khong, va/hoac
phat hién WUS cé tdn tai trude co hdi tim goi hay khong. Dé phan tich cac hiéu qua k§
thuat lién quan, tham khao khia canh thu nhét. Céc chi tiét khong duge mo ta & day.

Vé6i tham chiéu dén khia canh thir nhat hogc khia canh thit hai, theo thiét ké kha thi,
vi dy, tai nguyén mién tan sd trong tai nguyén thoi gian-tan s6 co thé 1a tai nguyén mién
tan sb trong tai nguyén thoi gian-tin s6 trong d6 co hdi tim goi hodc tin hiéu thire day
dang duogc dinh vi. N6i cach khéc, tai nguyén mién tan s6 trong tai nguyén thoi gian-tan
s6 cho viéc truyén tin hiéu tham chiéu va tai nguyén mién tan s trong tai nguyén thoi
gian-tﬁn\sé trong d6 co hoi tim goi hodc tin hiéu thirc ddy dang dwgc dinh vi c6 thé 1a
tai nguyén mién tin s6 giéng nhau.

Ngoai ra, v6i tham chiéu dén khia canh thit nhét hodic khia canh tht hai, theo thiét
ké kha thi, vi du, tai nguyén mién tan s6 ¢6 thé cach khac khong phai 1a tai nguyén mién
tan sb trong tai nguyén thoi gian-tan sb trong d6 co hoi tim goi hodc tin hiéu thue day
dang dugc dinh vi. N6i cach khac, tai nguyén mién tin s6 trong tai nguyén thoi gian-tin
sé cho viéc truyén tin hiéu tham chiéu va tai nguyén mién tin sb trong tai nguyén thoi
gian-tén sb trong d6 co hoi tim goi hodc tin hiéu thirc ddy dang dwoc dinh vi ¢ thé 1a
c4c tai nguyén mién tan s6 khac nhau. Trong trudng hop, thiét bi mang c6 thé chi ra,
thiét bi dau cudi b%mg viéc st dung tham sb chi thi tai nguyén mién tan sb tht nhat, tai
nguyén mién tan s6 trong tai nguyén thoi gian-tan s cho viéc truyén tin hiéu tham chiéu.
Diéu nay khong bi giéi han cu thé trong phuwong 4n cla sang ché.

Vé6i tham chiéu dén khia canh thir nht hogc khia canh thir hai, theo thiét ké kha thi,
tai nguyén mién thoi gian bao gom it nhét mot trong sb tai nguyén mién thoi gian thir
nhét va tai nguyén mién thoi gian thi hai. Tai nguyén mién thoi gian thir nhat bao gém
it nhat mot khung phu twong (g véi mot hodc nhiéu co hoi tim goi trong khoang thoi
gian thtr nhat, X1 khung phy & trude Khung phu tuong ting véi m&i mot hodc nhiéu co
hoi tim goi, hodc Y1 khung phu & sau khung phu trong (g v6i mdi mot hodc nhiéu co
hoi tim goi, & d6 X1 1a s6 nguyén 16n hon hodc bang 0, Y1 1a s6 nguyén 16n hon hodc
bang 0, va téng X1 va Y1 lién quan dén s6 luong co hoi tim goi trong chu ky DRX.
Theo trién khai cu thé, tai nguyén mién thoi gian thir nhét bao gdm khung phu twong
ung véi mot hodc nhiéu co hoi tim gQi trong khoang thoi gian thr nhat, X1 khung phu
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& trude khung phu twong g véi mdi mot hodc nhiéu co hoi tim goi, hodc Y1 khung
phu & sau khung phy twong tmg v6i mdi mot hodc nhiéu co hoi tim goi, & d6 X1 1a sb
nguyén lén hon hodac bang 0, Y1 12 sé nguyén 16n hon hodc bang 0, va tong X1 va Y1
lién quan dén s6 lwong co hdi tim goi trong chu ky tiép nhan khong lién tuc. Tai nguyén
mién thoi gian thir hai bao gdm it nhit mot khung phu bét ddu ctia mot hodc nhiéu tin
hiéu thtrc day trong khoang thoi gian thu nhét, X2 khung phu & trude khung phu bét dau
ctia mdi tin hiéu thirc day trong khung phu bét dau ciia mot hodc nhiéu tin hiéu thuc day,
hodc Y2 khung phu & sau khung phu bét ddu ciia mdi tin hiéu thirc day trong khung phu
bit ddu ctia mot hodc nhidu tin hidu thire day, & d6 X2 1a sb nguyén 16n hon hodc bing
0, Y2 1a s6 nguyén 16n hon hodc bang 0, va tong X2 va Y2 lién quan dén sb luong co
hoi tim goi trong chu ky DRX. Theo phuwong phap trién khai cu thé, tai nguyén mién
thoi gian thi hai bao gdm khung phu bét ddu ctia mot hodc nhiéu tin hiéu thirc ddy trong
khoang thoi gian thir nhét, X2 khung phu & trudc khung phu bt dau ciia mdi tin hidu
thirc day tfong mot hodc nhiéu tin hidu thirc ddy, va Y2 khung phu & sau khung phu bat
d4u ctia mdi tin hiéu thirc ddy trong mot hodc nhiéu tin hiéu thirc day, & d6 X2 1a s6
nguyén 16n hon hodc bang 0, Y2 14 s6 nguyén 16n hon hoic bang 0, va tong X2 va Y2
lién quan dén s6 lwong co hoi tim goi trong chu ky tiép nhan khong lién tuc.

Vi tham chiéu dén bat ky mot trong cac thiét ké kha thi trén cua khia canh thir nhat
hoc khia canh thir hai, theo thiét ké kha thi, X1 khung phu 14 X1 khung phu lién tiép &
trude va lién tiép voi khung phu twong Gmg véi mdi co hoi tim goi, va Y1 khung phu 1a
Y1 khung phu lién tiép & sau va lién tiép voi khung phu trong ting v6i mdi co hoi tim
g0i. Ngoai ra, X1 khung phu 1a X1 khung phu thir nht (lién tiép) trong Z1 khung phu &
truée khung phu twong tmg véi mdi co hdi tim goi, va Y1 khung phu 12 Y1 khung phu
lién tiép & sau va lién tiép voi khung phu twong tng véi mdi co hoi tim goi.

V6i tham chiéu dén bt ky mot trong cac thiét k& kha thi cia khia canh tht nhat
hodc khia canh thtt hai, theo thiét ké kha thi, khung phu trén tai nguyén mién thdi gian
thir nhat c6 thé bao gdm khung phu thuwong, hodc c6 thé bao gébm khung hop 1¢ (valid).
Diéu nay khéng bi gi¢i han cu thé trong phuwong an ciia sang ché. Khi tat ca khung phu
trén tai nguyén mién thoi gian thi nhét 1a cac khung phu hop 1€, khung phu tuong tmg
véi co hoi tim goi c6 thé 1a khung phu trong d6 co héi tim goi dugc dinh vi, hodc ¢6 thé
1a khung phu hop 18 tht nhit & sau co hdi tim goi, X1 khung phu (lién tiép) 1a X1 khung
phu hop 18 (lién tiép), va Y1 khung phu (lién tiép) 12 Y1 khung phu hop 1€ (lién tiép).
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Céc khung phu hop 1€ lién tiép nghia 1a khong c6 khung phu hop 1€ khac ton tai gitta hai
khung phu hop €.

Vé6i tham chidu dén bét ky mot trong cac thiét ké kha thi trén ciia khia canh tht nhét,
theo thiét k& kha thi, phuong phap con bao gdm: Thiét bi mang giii thong tin cdu hinh
thir nhat cta tin hiéu tham chiéu dén thiét bi diu cubi. Thong tin cu hinh thit nhit bao
gém it nhat mot trong s6 X1, Y1, chu ky thi nhét, khoang thoi gian thu nhét, d6 chénh
léch ctia khoang thoi gian thir nhét trong chu ky thir nhat, va s6 1an lap lai ctia khoang
thoi gian tha nhat. Chu ky thir nhét 1a chu ky lién quan dén chu ky tiép nhan khong lién
tuc. Khoang thoi gian thi nhat 1a chu k¥ thoi gian trong chu ky thi nhat.

Véi tham chiéu dén bat ky mot trong céc thiét ké kha thi trén cua khia canh thit hai,
theo thiét ké kha thi, phwong phap con bao gdm: Thiét bi diu cudi nhan thong tin ciu
hinh th nhét cta tin hiéu tham chiéu tir thiét bi mang. Thong tin ciu hinh thit nhat bao
gdm it nhat mot trong s6 X1, Y1, chu ky tht nhat, khoang thdi gian thtt nhat, do chénh
léch ctia khoang thoi gian thir nhét trong chu ky thir nhét, va s 1an lap lai cia khoang
thoi gian thir nhat. Chu k¥ thi nhat 13 chu k¥ lién quan dén chu k¥ tiép nhan khong lién
tuc. Khoang thoi gian thir nhit 1a chu ky thdi gian trong chu ky thit nhat. Theo cach nay,
sau khi nhén thong tin cAu hinh tht nhit tir thiét bi mang, thiét bi dau cudi c6 thé xéac
dinh tai nguyén mién thoi gian trong khoang thdi gian thir nhét hodc tai nguyén mién
thoi gian trong chu ky thi nhat dwa trén thong tin c4u hinh thu nhét va sb luong co hoi
tim goi trong chu ky tiép nhan khong lién tuc. Vi du, gia st rang thong tin cau hinh thir
nhét bao gém khoang thoi gian thi nhit va it nhat mot trong s6 X1 va Y1, thiét bi dau
cudi c6 thé x4c dinh tai nguyén mién thoi gian trong khoang thoi gian thi nhat dya trén
thong tin cAu hinh thtr nhat va s6 lugng co hdi tim goi trong chu ky tiép nhan khong lién
tuc. Ngoai ra, vi du, gia st rang thong tin c4u hinh tha nhit bao gdm it nhat mot trong
s6 X1 va Y1, it nhat mét trong sé do chénh 1éch ctia khoang thoi gian thu nhat trong chu
ky thtr nhét va sé 1an 1ap lai cia khoang thoi gian thir nhét, chu ky thi nhat, va khoang
thoi gian tht nhat, thiét bi ddu cudi ¢6 thé xac dinh tai nguyén mién thoi gian trong chu
k¥ thir nhat dwa trén thong tin cAu hinh tht nhét va sé lugng co hdi tim goi trong chu ky
tiép nhan khong lién tuc. Diéu nay khong bi gi6i han cu thé trong phuong 4n cla sang
ché.

V6i tham chiéu dén bat ky mot trong céc thiét ké kha thi trén cia khia canh thir nhat
hoic khia canh th@t hai, theo thiét k& kha thi, X2 khung phu 1a X2 khung phu lién tiép &
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trude va lién tiép véi khung phu bit dau twong g véi mdi tin higu thire day, va Y2
khung phu 13 Y2 khung phu lién tiép & sau va lién tiép véi khung phu bat dau cta mdi
tin hiéu thirc day. Ngoai ra, X2 khung phu 1a X2 khung phu lién tiép thir nhét trong Z2
khung phu & truée khung phu bét dau ctiia mdi tin hiéu thire ddy, va Y2 khung phu 1a Y2
khung phu lién tiép & sau va lién tiép v6i khung phu bt ddu cuia mdi tin hiéu thic day.

Vé6i tham chiu dén bat ki mot trong cac thiét ké kha thi ctia khia canh thtr nhat
hoic khia canh thi hai, theo thiét ké kha thi, khung phu trén tai nguyén mién thoi gian
thir hai ¢6 thé bao gdm khung phu thudng, hodc ¢6 thé bao gdm khung hop 1& (valid).
Diéu nay khong bi gidi han cu thé trong phwong an clia sing ché. Vi khung phu bt ddu
cua tin hiéu thtre ddy 1a khung phu hop 1&, khi tit ca khung phu trén tai nguyén mién
thoi gian thir hai 1a cac khung phu hop 1€, X2 khung phu (lién tiép) 1a X2 khung phu
hop 18 (lién tiép), va Y2 khung phu (lién tiép) 1a Y2 khung phu hop 1¢ (lién tiép). Cac
khung phu hop 18 lién tiép nghia 12 khéng c6 khung phu hop 1é khac ton tai giita hai
khung phu hop 1€.

Vi tham chiéu dén bét ky mot trong cac thiét ké kha thi trén ctia khia canh thtr nhat,
theo thiét k& kha thi, phuong phap con bao gdm: Thiét bi mang guri thong tin ciu hinh
thir hai cta tin hiéu tham chiéu dén thiét bi dau cudi. Thong tin cdu hinh thir hai bao
gdm it nhit mot trong s6 X2, Y2, chu ky tht nhét, khoang thoi gian thir nhat, do chénh
1éch cua khoang thoi gian thtr nhét trong chu ky thw nhat, va sb lan lap lai ctia khoang
thoi gian thar nhat. Chu ky tht nhét 13 chu ky lién quan dén chu ky tiép nhan khéng lién
tuc. Khoang thoi gian tha nhét 1a chu k¥ thoi gian trong chu ky thir nhat.

V6i tham chiéu dén bét ky mot trong céc thiét ké kha thi trén cua khia canh thw hai,
theo thiét ké kha thi, phwong phép con bao gdm: Thiét bi ddu cudi nhan thong tin ciu
hinh th hai cta tin hiéu tham chiéu tir thiét bi mang. Thong tin cau hinh thtr hai bao
gém it nhat mot trong $6 X2, Y2, chu ky tht nhét, khoang thoi gian thur nhét, d6 chénh
léch cta khoang thoi gian thir nhit trong chu ky thir nhét, va s6 1an lap lai ciia khoang
thoi gian thir nhat. Chu k¥ thi nhat 1a chu k¥ lién quan dén chu ky tiép nhan khéng lién
tuc. Khoang thoi gian thir nhét 12 chu ky thoi gian trong chu ky thir nhat. Theo c4ch nay,
sau khi nhén thong tin c4u hinh tht hai tir thiét bi mang, thiét bi dau cudi ¢6 thé xac dinh
tai nguyén mién thoi gian trong khoang thoi gian thir nhit hozc tai nguyén mién thoi
gian trong chu ky thir nhat dwa trén théng tin céu hinh thr hai va sé lwong co hoi tim
goi trong chu ky tiép nhan khong lién tuc. Vi du, gia st rang thong tin cau hinh thi hai
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bao gdm khoang thdi gian thir nhét va it nhat mot trong s6 X2 va Y2, thiét bi dau cudi
c6 thé x4c dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhat dua trén théng
tin cAu hinh tht hai va sd lwong co hdi im goi trong chu ky tiép nhan khong lién tuc.
Ngoai ra, vi duy, gia s rang thong tin c4u hinh thir hai bao gbm it nhat mot trong s6 X2
va Y2, it nhit mot trong sd do chénh 1éch cia khoang thoi gian tht nhat trong chu ky
tht nhat va s6 1an lap lai ciia khoang thoi gian thir nhat, chu ky tht nhét, va khoang thoi
gian thtr nhét, thiét bi dau cudi c6 thé xac dinh tai nguyén mién thoi gian trong khoang
thoi gian thir nhat dya trén thong tin c4u hinh tht hai va sé luong co hoi tim goi trong
chu ky tiép nhan khong lién tuc. Diéu nay khong bi gi6i han cu thé trong phuong 4n ctia
sang ché.

V6i tham chiéu dén bat ky mot trong céc thiét ké kha thi trén ctia khia canh thtr nhat
hoic khia canh thit hai, theo thiét ké kha thi, mét hogc nhiéu co hoi tim goi trong khoang
thoi gian thir nhét ¢6 thé dugc biéu dién bang ban db bit F1-bit, & d6 mdi bit trong ban
dd bit F1-bit duoc st dung dé chi ra tin hiéu tham chiéu c6 dugc truyén trong khung phu
twong trng véi mdi co hdi tim goi trong s F1 co hoi tim goi hay khong, va F1 1a dai
lwong cta tit ca co hdi tim goi trong khoang thoi gian thir nhét.

Ngoai ra, v6i tham chiéu dén bat ky mot trong céc thiét ké kha thi trén cua khia canh
thir nhat hodc khia canh tht hai, theo thiét ké kha thi, mot hodc nhiéu co hdi tim goi
trong khoang thoi gian thir nhit bao gdm N1 co hoi tim goi trong mdi M1 co hdi tim goi
cla tit ca co hoi tim goi trong khoang thdi gian thir nhét, & d6 M1 1a s6 nguyén 16n hon
hodc bing 1, N1 1a s6 nguyén 16n hon hodc bang 1, va M1 16n hon hoic bang N1.

V6i tham chiéu dén bat ky mot trong céc thiét ké kha thi trén cuia khia canh thir nhat
hodc khia canh thir hai, theo thiét ké kha thi, N1 co hoi tim goi 1a N1 co hdi tim goi lién
tiép thi nhét trong mdi N1 co hdi tim goi; hodc N1 co hoi tim goi 1a N1 co héi tim goi
lién tiép cubi ciing trong mdi N1 co hoi tim goi; hodc N1 co hoi tim goi dugc biéu dién
boi ban dd bit M1-bit, & d6 mdi bit trong ban db bit M1-bit dugc sir dung dé chi ra tin
hiéu tham chiéu c6 dugc truyén trong khung phu twong g véi mdi mét co hdi tim goi
trong s6 M1 co hoi tim goi hay khong.

V6i tham chiéu dén bét ky mot trong céc thiét ké kha thi trén ctia khia canh thir nhat,
theo thiét ké kha thi, phwong phap con bao gbém: Thiét bi mang guri thong tin cAu hinh
thtt ba cua tin hidu tham chiéu dén thiét bj diu cubi. Thong tin cAu hinh thit ba bao gdm

M1 va N1, hodc ban dd bit M1-bit.
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Vé6i tham chiéu dén bét ky mot trong cac thiét ké kha thi trén ctia khia canh thit hai,
theo thiét ké kha thi, phwong phép con bao gém: Thiét bi dau cudi nhan thong tin ciu
hinh thtt ba cua tin hiéu tham chiéu tir thiét bi mang. Thong tin c4u hinh th ba bao gom
M1 va N1, hodc ban dd bit M1-bit. Theo cach nay, thiét bi diu cubi c6 thé xac dinh tai
nguyén mién thoi gian trong khoang thoi gian thit nhit v6i tham chiéu dén thong tin ciu
hinh thtr ba.

V6i tham chiéu dén bit ki mot trong cac thiét ké kha thi trén ctia khia canh thir nhat
hodc khia canh th(r hai, theo thiét k& kha thi, mot hogc nhiéu tin hi¢u thirc day trong
khoang thoi gian thi nhét ¢6 thé duge biéu dién bang ban dd bit F2-bit, & d6 mdi bit
trong ban do bit F2-bit duge sir dung dé chi ra tin hiéu tham chiéu ¢6 dwgc truyén trong
khung phu bat dau cua mdi tin hiéu thirc ddy trong s6 F2 tin hiéu thirc day hay khong,
va F2 1a dai luong cua tat ca tin hiéu thirc ddy trong khoang thoi gian thi nhét.

V6i tham chiéu dén bat ky mot trong céc thiét ké kha thi trén ctia khia canh thir nhat
hodc khia canh thir hai, theo thiét ké kha thi, mot hodc nhiéu tin hi¢u thic dy trong
khoang thoi gian thi nhat bao gdm N2 tin hiéu thirc ddy trong mdi M2 tin hiéu thtrc ddy
ctia tAt ca tin hiéu thire ddy trong khoang thoi gian thir nhét, & d6 M2 1a s6 nguyén 16n
hon hoac b'c"lng 1,N21a sb nguyén 16n hon hodc béng 1, va M2 16n hon hoac bﬁng N2.

V6i tham chiéu dén bat ky mot trong cac thiét ké kha thi trén ctia khia canh thir nhat
hodc khia canh thi hai, theo thiét ké kha thi, N2 tin hiéu thirc ddy 1a N2 tin hiéu thuc
day lién tiép thtr nhét trong mdi M2 tin hiéu thitc day; hodc N2 tin hiéu thirc day 1a N2
tin hiéu thue day lién tiép cudi cing trong mdi trong s6 M2 tin higu thirc day; hodc N2
tin hidu thire diy dwoc bidu dién béi ban dd bit M2-bit, & d6 mdi bit trong ban dd bit
M2-bit duge sit dung dé chi ra tin hiéu tham chiéu c6 duge truyén trong khung phu bt
du cia mdi mot tin hiéu thirc day trong sé M2 tin hiéu thirc ddy hay khong.

Vi tham chiéu dén bat ky mot trong cac thiét ké kha thi trén ctia khia canh tha nhét,
theo thiét k& kha thi, phuong phéap con bao gdm: Thiét bi mang giri thong tin ciu hinh
thtt tu cta tin hiéu tham chiéu dén thiét bi dau cudi. Thong tin cAu hinh thit tu bao gdm
M2 va N2, hoic ban d6 bit M2-bit.

V6i tham chiéu dén bét ky mot trong cac thiét ké kha thi trén cua khia canh thit hai,
theo thiét ké kha thi, phuong phép con bao gdbm: Thiét bi dau cudi nhan thong tin cdu
hinh thir tw cua tin hiéu tham chiéu tir thiét bi mang. Thong tin c4u hinh thi tw bao gém
M2 va N2, hodc ban dd bit M2-bit. Theo cach nay, thiét bi ddu cubi c6 thé xac dinh tai
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nguyén mién thoi gian trong khoang thoi gian thi nhét v6i tham chiéu dén thong tin céu
hinh thtr tu.

Véi tham chiéu dén bt ky mot trong cac thiét ké kha thi trén theo khia canh thi
nhét ho#c khia canh thi hai, theo thiét ké kha thi, té)ng X1vaYl lién quan dén sb luong
co hoi tim goi trong chu ky tiép nhan khong lién tuc bao gém: Téng X1 va Y1 1a gia tri
duoc chi dinh twong Gmg vé6i s lugng co hoi tim goi trong chu ky tiép nhan khong lién
tuc; hodc téng X1 va Y1 duoc xac dinh boi thiét bi mang dua trén s6 lvong co hoi tim
goi trong chu ky tiép nhan khong lién tuc, chu ky tiép nhan khong lién tuc, va gia tri
dugc chi dinh tht nhat.

Vi tham chiéu dén bat ky mot trong céc thiét ké kha thi trén ctia khia canh thir nhat
hoac khia canh thir hai, theo thiét ké kha thi, X1 va Y1 thoa mén coéng thire sau: X1 +
Y1 = min{4T/nB, a} - 1, & 6 nB chi s6 lugng co hdi tim goi trong chu ky tiép nhan
khong lién tuc, T chi chu ky tiép nhan khong lién tuc, va a l1a gia tri dugc chi dinh tha
nhét.

Vi tham chibu dén bét ky mot trong cac thiét ké kha thi trén theo khia canh thir
nhét hodc khia canh th hai, theo thiét ké kha thi, tbng X2 va Y2 lién quan dén s6 lwong
co hoi tim goi trong chu ky tiép nhan khong lién tuc bao gém: Téng X2 va Y2 1a gia tri
duoc chi dinh trong tng véi s6 luong co hoi tim goi trong chu ky tiép nhan khéng lién
tuc; hoac téng X2 va Y2 duoc xac dinh bdi thiét bi mang dua trén s6 lvong co hoi tim
goi trong chu ky tiép nhan khéng lién tuc, chu ky tiép nhan khong lién tuc, va gia tri
dugce chi dinh th hai.

V6i tham chiéu dén bat ky mdt trong cac thiét ké kha thi trén cia khia canh thir nhat
hoac khia canh thir hai, theo thiét ké kha thi, X2 va Y2 thoa man cong thirc sau: X2 +
Y2 = min{4T/nB, b} - 1, & d6 nB chi sb luong co hoi tim goi trong chu ky tiép nhan
khong lién tuc, T chi chu ky tiép nhan khong lién tuc, va b 1a gia tri duoc chi dinh thi
hai.

V6i tham chiéu dén bat ky mot trong céc thiét ké kha thi trén cia khia canh thtr nhét,
theo thiét ké kha thi, phuong phap con bao gdm: Thiét bi mang guri thong tin chi dan thi
nhét dén thiét bi diu cudi. Thong tin chi dan thi nhit dwoc st dung dé chi ra rang thiét
bi mang hd trg viéc x4c dinh tai nguyén mién thoi gian trong khoang thdi gian thi nhét
dwa trén s6 luong co hoi tim goi trong khoang thoi gian thit nhit.

Vé6i tham chiéu dén bét ky mot trong cac thiét ké kha thi trén ctia khia canh thit hai,
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theo thiét ké kha thi, phuong phap con bao gém: Thiét bi dau cudi nhan thong tin chi
din thir nhat tr thiét bi mang. Thong tin chi dan thi nht dugc st dung dé chi ra rang
thiét bi mang hd trg viéc xac dinh tai nguyén mién thoi gian trong khoang thoi gian thir
nhat dua trén s6 lwong co hoi tim goi trong khoang thoi gian thir nhét.

Chéc chin, theo phuong 4n ciia sang ché, ngoai ra, thong tin chi dan thu nhét c6 thé
khong dugc tao c4u hinh, nhung né6 dugc tao c4u hinh trude trong giao thitc ma thiét bi
mang hd trg viéc xac dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhat
dua trén sb luong co hoi tim goi trong khoang thoi gian thi nhét. Diéu nay khong bi
gi6i han cu thé trong phwong 4n cia sang ché.

V6i tham chiéu dén bét ky mot trong cac thiét ké kha thi trén cia khia canh thit nhat,
theo thiét ké kha thi, phuong phap con bao gdm: Thiét bi mang nhan thong tin chi din
thtt hai tir thiét bi dau cudi. Thong tin chi din thi hai dugc s dung dé chi ra rang thiét
bi dau cudi c6 thé két thuc viéc giam sat trén it nhat mot trong sb tin hiéu thirc day va
PDCCH truéec.

V6i tham chiéu dén bat ky mdt trong céc thiét ké kha thi trén cua khia canh tht hai,
theo thiét ké kha thi, phwong phap con bao gdm: Thiét bi dau cudi giri thong tin chi dan
thtt hai dén thiét bi mang. Thong tin chi dan tht hai duoc st dung dé chi ra rang thiét b
dAu cudi c6 thé két thuc viée giam sat trén it nhat mot trong s tin hidu thic day va
PDCCH ftruée.

Vi tham chiéu dén bat ky mot trong céc thiét ké kha thi trén cta khia canh tht nhét
hoc khia canh thit hai, theo thiét ké kha thi, khi tai nguyén mién thoi gian trong khoang
thoi gian thtr nhat ma duoc xac dinh dya trén s6 lugng co hoi tim goi trong chu ky tiép
nhan khong lién tuc chdng chéo (overlap) tai nguyén mién thoi gian thit ba, tin higu
tham chiéu c6 thé duoc truyén trén tap hop cuia hai tai nguyén mién thoi gian. Tai nguyén
mién thoi gian thir ba bao gdm tai nguyén mién thoi gian tuong tmg véi vi tri tmg ctr,
T1 khung phu & tru6e khung phu th nhét tai vi tri ing ctr, va T2 khung phu ¢ sau khung
phu cudi cing tai vi tri Gmg cir, & d6 T1 1a s6 nguyén 16n hon hodc bang 0, va T2 la la
s6 nguyén 16n hon hodc bang 0. Vi du, trong hé théng NB-IoT, T1 c¢6 thé bang 10, va
T2 c6 thé bang 4. Piéu nay khéng bi gi6i han cu thé trong phwong an clia sang ché.

V6i tham chiéu dén bat ky mot trong céc thiét ké kha thi trén ctia khia canh thir nhat
hodc khia canh th hai, theo thiét k& kha thi, tai nguyén mién thoi gian bao gdm it nhat
mot trong s tai nguyén mién thoi gian thir ba hodc tai nguyén mién thoi gian th tu. Tai
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nguyén mién thoi gian thir ba bao gbm it nhat mot trong cac khung phu twong tmg v6i
N3 co hoi tim goi trong mdi M3 co hdi tim goi cua t4t ca co hoi tim goi trong khoang
thoi gian thir nhat, X5 khung phu & truée khung phy tuong ung voi mdi co hdi tim goi
trong $6 N3 co hdi tim goi trong mdi M3 co héi tim goi, hodc Y5 khung phu & sau khung
phu tuong Gmg véi mdi co hdi tim goi trong s6 N3 co hoi tim goi trong mdi M3 co hoi
tim goi, & d6 M3 1a s6 nguyén 16n hon hoic bing 1, N3 1a s6 nguyén 16n hon hozc bang
1, M3 16n hon hodc bing N3, X5 1a s6 nguyén 16n hon hodc bang 0, Y5 1a sé nguyén
16n hon hodc bang 0, va M3 lién quan dén sb lwong co hodi tim goi trong chu ky tiép
nhan khéng lién tuc. Tai nguyén mién thoi gian thit tu bao gbm it nhat mot trong cac
khung phu bét ddu ctia N4 tin hiéu thirc dy trong mdi M4 tin higu thtrc ddy cua tat ca
tin hiéu thirc day trong khoang thoi gian thr nhéit, X6 khung phu & truée khung phu bat
diu cia mdi tin hiéu thirc day trong s N4 tin hiéu thirc ddy trong mdi M4 tin hiéu thirc
day, hoac Y6 khung phu & sau khung phu bét ddu ctia mdi tin hiéu thirc ddy trong s N4
tin hiéu thic day trong mdi M4 tin hiéu thuc day, & d6 M4 la sb nguyén 16n hon hodc
bing 1, N4 1a s6 nguyén 16n hon hodc bang 1, M4 16n hon hogc bang N4, X6 la s6
nguyén 1én hon hodc bang 0, Y6 1a s nguyén 16n hon hoic bang 0, va M4 lién quan
dén s6 luong co hdi tim goi trong chu ky tiép nhan khong lién tuc.

V6i tham chiéu dén bat ky mot trong céc thiét ké kha thi trén ctia khia canh tht nhat
hodc khia canh thtt hai, theo thiét k& kha thi, X5 khung phu la X5 khung phu lién tiép &
trude va lién tiép voi khung phu twong Gng véi mdi co hoi tim goi, va Y5 khung phu 1a
Y5 khung phu lién tiép & sau va lién tiép v6i khung phu twong tng véi mdi co hdi tim
£oi.

V6i tham chiéu dén bét ky mot trong céc thiét k& kha thi trén ctia khia canh thir nhét
hoic khia canh thtr hai, theo thiét ké kha thi, X6 khung phu 1a X6 khung phu lién tiép &
truge va lién tiép v6i khung phu bat dau twong tmg véi mdi tin hiéu thuc day, va Y6
khung phu 12 Y6 khung phu lién tiép & sau va lién tiép v6i khung phu bat dau cia mdi
tin hi¢u thtrc day.

V6i tham chiéu dén bat ky mot trong céc thiét ké kha thi trén ciia khia canh thi nhat
hodc khia canh tht hai, theo thiét ké kha thi, N3 co hdi tim goi 1a N3 co hoi tim goi lién
tiép thr nhat trong mdi N3 co hoi tim goi; hodc N3 co hdi tim goi 1a N3 co hoi tim goi
lién tiép cubi cung trong mdi N3 co hdi tim goi; hodc N3 co hoi tim goi duge biéu dién
boi ban dd bit M3-bit, & d6 mdi bit trong ban dd bit M3-bit dugc sir dung dé chi ra tin

~
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hiéu tham chiéu c6 dugc truyén trong khung phu twong tmg v6i mdi co hdi tim goi trong
s6 M3 co hoi tim goi hay khong.

Véi tham chiéu dén bat ky mot trong cac thiét ké kha thi trén ctia khia canh thir nhat
hodc khia canh th{ hai, theo thiét ké kha thi, N4 tin hiéu thirc day 1a N4 tin hi¢u thic
day lién tiép thu nhét trong mdi M4 tin hi¢u thtrc day; hodc N4 tin hiéu thuc day la N4
tin hiéu thire ddy lién tiép cudi cing trong m&i M4 tin hiéu thirc day; hodc N4 tin hiéu
thite day dugc biéu din boi ban dd bit M4-bit, & d6 mdi bit trong ban do bit Md4-bit
duogc sir dung dé chi ra tin hiéu tham chiu ¢6 duoc truyén trong khung phu bat dau cia
mdi mot tin hiéu thirc ddy trong sé M4 tin hiéu thtic ddy hay khong.

Vé6i tham chiéu dén bt ky mot trong cac thiét ké kha thi trén theo khia canh thir
nhat hoZc khia canh th{ hai, theo thiét ké kha thi, M3 lién quan dén sb lugng co hoi tim
goi trong chu ky tiép nhan khong lién tuc bao gbém: M3 1a gi tri dugc chi dinh tuong
g véi s6 lwong co hoi tim goi trong chu ky tiép nhan khong lién tuc; hodc M3 duge
xac dinh béi thiét bi mang dwa trén sé luong co hoi tim goi trong chu ky tiép nhan khong
lién tuc, chu ky tiép nhan khong lién tuc, va gié tri dugc chi dinh thi ndm.

V6i tham chiéu dén bat ky mot trong céc thiét ké kha thi trén ciia khia canh thir nhat
hogc khia canh thit hai, theo thiét ké kha thi, M3 thoa min cong thirc sau: M3 =
max{anpha 1 x (4/T) x nB, 1}, & d6 nB chi sb lugng co hoi tim goi trong chu ky tiép
nhéan khong lién tuc, T chi chu ky tiép nhan khong lién tuc, va anpha 1 1a gia tri dugc
chi dinh th{r nam.

Vé6i tham chiéu dén bat ky mot trong céac thiét ké kha thi trén theo khia canh thi
nhat hoic khia canh thit hai, theo thiét ké kha thi, M4 lién quan dén s6 lwong co hoi tim
goi trong chu ky tiép nhan khong lién tuc bao gbébm: M4 1a gia tri dugc chi dinh tuong
mg véi s6 lwong co hdi tim goi trong chu ky tiép nhan khong lién tuc; hodc M4 dugc
xéc dinh béi thiét bi mang dua trén sd luong co hdi tim goi trong chu ky tiép nhan khong
lién tuc, chu ky tiép nhan khong lién tuc, va gia tri dugc chi dinh thr sdu.

V6i tham chiéu dén bat ky mot trong céc thiét ké kha thi trén ciia khia canh thi nhat
hoac khia canh th@ hai, theo thiét ké kha thi, M4 théa méan cong thuc sau: M4 =
max{anpha 2 x (4/T) x nB, 1}, & d6 nB chi s6 lwong co hoi tim goi trong chu ky tiép
nhéin khong lién tuc, T chi chu ky tiép nhan khong lién tuc, va anpha 2 1a gid tri duoc
chi dinh thir sau.

Theo khia canh thir ba, phwong phap guri tin hiéu tham chiéu duoc dé xuat, bao gom:
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Thiét bi mang guri thong tin vé& khung phu do luong dén thiét bi dau cudi. Thiét bi mang
xé4c dinh tai nguyén mién thoi gian trong khoang thoi gian thi nhat dya trén thong tin
vé khung phu do luong, & d6 tai nguyén mién thoi gian 1a tai nguyén mién thoi gian
trong tai nguyén thoi gian-tin s dugc sir dung dé truyén tin hiéu tham chiéu. Thiét bi
mang gui tin hiéu tham chiéu dén thiét bi diu cudi trén tai nguyén thoi gian-tan sd. Noi
cach khéc, bat ké thiét bi mang c¢6 giri ban tin 14p lich tim goi twong tng tai co hdi tim
goi hay khong, thiét bi mang guri tin hiéu tham chiéu dén thiét bi dau cudi trén tai nguyén
thoi gian-tin sb twong Ung v6i tai nguyén mién thoi gian trong khoing thoi gian thu
nhét ma duoc x4c dinh dua trén thong tin vé khung phu do luong. Vi vay, theo phuong
phép nhén tin hiéu tham chiéu dugc dé xut theo phwrong 4n cuia sang ché, tiéu thy dién
ning cta thiét bi ddu cudi ¢6 thé duoc giam khi thiét bi dau cudi phat hién ban tin lap
lich tim goi ¢6 ton tai trong khong gian tim kiém PDCCH ¢6 khung phu bét dau 1 khung
phu tuwong tng v6i co hdi tim goi hay khong, va/hodc phéat hién WUS ¢6 ton tai trudc
co hoi tim goi hay khong. Pé phén tich cac hiéu qua k¥ thuat lién quan, tham khao khia
canh thir nhat. Céc chi tiét khong duoc mo ta & day.

Theo khia canh th® tu, phuong phap nhén tin hiéu tham chiéu duoc dé xuét, bao
gbm: Thiét bi ddu cudi nhan thong tin vé khung phu do lwong tir thiét bi mang. Thiét bi
dau cudi xac dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhat dua trén
thong tin vé khung phu do ludng, & dé tai nguyén mién thoi gian 1a tai nguyén mién thoi
gian trong tai nguyén thoi gian-tan sé duogc sir dung dé truyén tin hiéu tham chiéu. Thiét
bi dau cudi nhén tin hiéu tham chiéu tir thiét bi mang trén tai nguyén thoi gian-tén $6.
Noi cach khac, bt ké thiét bi mang c¢6 giri ban tin 14p lich tim goi twong {mg tai co hoi
tim goi hay khong, thiét bi dau cudi nhan tin hiéu tham chiéu tir thiét bi mang trén tai
nguyén thoi gian-tdn s6 twong tng véi tai nguyén mién thoi gian trong khoang thoi gian
thir nhit ma dwoc x4c dinh dua trén thong tin vé khung phu do luong. Vi vy, theo
phwong phap nhan tin hiéu tham chiéu dugc dé xuét theo phuong an cta sang ché, tiéu
thu dién nang cta thiét bi diu cudi c6 thé duwoc giam khi thiét bi dau cudi phat hién ban
tin 14p lich tim goi c6 ton tai trong khéng gian tim kiém PDCCH c6 khung phu bat dau
1a khung phu twong tmg véi co hoi tim goi hay khong, va/hoic phat hién WUS ¢6 ton
tai truée co hoi tim goi hay khong. Dé phan tich cac hidu qua k¥ thuat lién quan, tham
khao khia canh tht nhét. C4c chi tiét khong duoc mb ta & day.

V6i tham chiéu dén khia canh thi ba hodc khia canh th tu, theo thiét ké kha thi,
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khung phu do luomg duge biéu dién bang ban do bit n-bit, & d6 mdi bit trong ban do bit
n-bit dwoc ding dé chi ra tin hiéu tham chiéu c¢6 dwoc truyén trong mdi khung phu trong
s& n khung phu hay khéng, va n 12 sé nguyén duong.

V6i tham chiéu dén bat ky mot trong céac thiét ké kha thi trén cia khia canh thir ba
hodc khia canh th tu, theo trién khai kha thi, thong tin vé khung phu do ludong co thé
bao gém ban dd bit.

V&i tham chiéu dén bat ky mét trong céc thiét ké kha thi trén ctia khia canh thir ba
hodc khia canh thit tu, theo trién khai kha thi, théng tin vé khung phu do ludng c6 thé
con bao gdm it nhat mét trong s chu ky cua ban dd bit, d6 chénh léch ctia ban do bit,
va sb 1an 1ap lai ctia ban dd bit.

Theo khia canh thtr ndm, phuong phép gui tin hi€u tham chiéu duoc dé xuét, bao
gdm: Thiét bi mang xac dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhat,
& d6 tai nguyén mién thoi gian 13 tai nguyén mién thoi gian trong tai nguyén thoi gian-
tan s6 duoc st dung dé truyén tin hiéu tham chiéu. Thiét bi mang giri tin hiéu tham chiéu
dén thiét bi ddu cubi trén tai nguyén mién thoi gian. Tai nguyén mién thoi gian bao gdm
it nhat mot trong s tai nguyén mién thoi gian thu nhit va tai nguyén mién thoi gian thu
hai. Tai nguyén mién thoi gian thtr nhit bao gdm khung phu trong tng v6i mot hodc
nhiéu co hdi tim goi trong khoang thoi gian thir nhét, X3 khung phu & trudc khung phu
twrong (g v&i mdi mot hodc nhidu co hdi tim goi, va Y3 khung phu & sau khung phu
twong ung véi mdi mot hodc nhidu co hoi tim goi, & d6 X3 1a s6 nguyén 16n hon hoic
bang 0, Y3 1a s6 nguyén 16n hon hodc bang 0, va tong X3 va Y3 lién quan dén gia tri
duoc chi dinh thtr ba. Tai nguyén mién thoi gian thir hai bao gom it nhat mot khung phu
bét dau cia mot hodc nhiéu tin hiéu thirc ddy trong khoang thoi gian thi nhat, X3 khung
phu & truée khung phu bat dau ctiia mdi tin hiéu thirc day trong mot hoac nhiéu tin hiéu
thirc day, va Y3 khung phu & sau khung phu bét dau ciia mdi tin hiéu thirc day trong mot
hodc nhiéu tin hidu thtre ddy, & d6 X3 1a sé nguyén 16n hon hoic bang 0, Y3 1a s6 nguyén
16n hon hodc bang 0, va tong X3 va Y3 lién quan dén gi4 tri dwoc chi dinh thi tw. Néi
cach khéc, bt ké thiét bi mang c6 gui ban tin 1ap lich tim goi twong tng tai co hoi tim
goi hay khong, thiét bi mang giri tin hiéu tham chiéu dén thiét bi dau cudi trén tai nguyén
thoi gian-tin sb twong tmg vdi tai nguyén mién thoi gian duge xac dinh trong khoang
thoi gian tha nhét. Vi véy, theo phwong phap nhan tin hiéu tham chiéu duge dé xuét theo
phuong an cia sang ché, tiéu thu dién ning cua thiét bi ddu cudi c6 thé duge giam khi
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thiét bi ddu cudi phat hién ban tin 14p lich tim goi ¢6 t6n tai trong khong gian tim kiém
PDCCH c6 khung phu bat dau 1a khung phu twong @mg véi co hdi tim goi hay khong,
va/hodc phat hién WUS c6 ton tai trude co hoi tim goi hay khong. Dé phan tich cac hiéu
qué k¥ thudt lién quan, tham khéo khia canh tht nhat. Cac chi tiét khong dugc mé ta &
day.

Theo khia canh thtr squ, phuong phap nhén tin hiéu tham chiéu dugc dé xuét, bao
gdm: Thiét bi dau cudi xac dinh tai nguyén mién thoi gian trong khoang thdi gian thi
nhit, & do tai nguyén mién thoi gian 1a tai nguyén mién thoi gian trong tai nguyén thoi
gian-tén s6 duoc st dung dé truyén tin hiéu tham chiéu. Thiét bi dau cudi nhan, trén tai
nguyén mién thoi gian, tin hiéu tham chiéu dwoc giri boi thiét bi mang. Tai nguyén mién
thoi gian bao gdm it nhit mot trong sb tai nguyén mién thoi gian thir nhat va tai nguyén
mién thoi gian thir hai. Tai nguyén mién thoi gian thir nhit bao gdm khung phu twong
g v6i mot hodc nhiéu co hdi tim goi trong khoang thoi gian thit nhét, X3 khung phu
& true khung phu twong Gng v6i mdi mot hoac nhiéu co hdi tim goi, va Y3 khung phu
& sau khung phu twong tng v6i mbi mot hodc nhidu co hoi tim goi, & d6 X3 1a s6 nguyén
16n hon hodc bang 0, Y3 12 s6 nguyén 16n hon hodc bang 0, va tong X3 va Y3 lién quan
dén gia tri dugc chi dinh thir ba. Tai nguyén mién thoi gian tht hai bao gdm it nhat mot
khung phu bit dau cia mot hodc nhidu tin hiéu thirc ddy trong khoang thoi gian thir nhét,
X3 khung phu & truée khung phu bat dau ciia mdi tin hiéu thurc day trong mot hoac nhiéu
tin hiéu thte day, va Y3 khung phu & sau khung phu bat dau ctia mdi tin hiéu thuce day
trong mot hodc nhiéu tin hiéu thtc day, 6 d6 X3 1a sb nguyén 16n hon hodc béng 0,Y3
1a sb nguyén 16n hon hoac béng 0, va téng X3 va Y3 lién quan dén gia tri dugc chi dinh
thir tu. N6i cach khéac, bat ké thiét bi mang c6 giri ban tin 1ap lich tim goi twong tng tai
co hoi tim goi hay khong, thiét bi diu cudi nhan tin hiéu tham chiéu tir thiét bi mang
trén tai nguyén thoi gian-tin sd twong Gmg vdi tai nguyén mién thoi gian trong khoang
thoi gian thir nhét. Vi vay, theo phwong phap nhan tin hidu tham chiéu duoc dé xuat theo
phuong 4n cua sang ché, tiéu thu dién ning cua thiét bi dau cudi co6 thé duge giam khi
thiét bi dau cudi phat hién ban tin 1ap lich tim goi ¢6 ton tai trong khong gian tim kiém
PDCCH c6 khung phu bt dau 1a khung phu twong @ng vé6i co hoi tim goi hay khong,
va/hodc phat hién WUS c¢6 tn tai truée co hoi tim goi hay khong. Bé phan tich cac higu
qué k¥ thuat lién quan, tham khao khia canh thir nhét. Cac chi tiét khéng duge mé ta &
day.
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D& biét cac trién khai lién quan cua khia canh thir ndm hogc khia canh thir sau, tham
khao khia canh thi nhat hogc khia canh thi hai. Vi dy, sy khac biét ndm & chd, theo khia
canh thit nam hoac khia canh thir sau, tong ctia X3 khung phu & trude khung phu tuong
mg v6i co hdi tim goi va Y3 khung phu ¢ sau khung phu twong ing v6i co hdi tim goi
lién quan dén gia tri dugc chi dinh tht ba, va tong X4 khung phu & trudc khung phu bét
dau cua tin hiéu thirc day va Y4 khung phu & sau khung phu bat ddu cua tin hiéu thirc
day lién quan dén gia tri duoc chi dinh thit tu; tuy nhién, theo khia canh thir nhét hoac
khia canh tht hai, tong X1 khung phu & truéc khung phu tuong Gng véi co hoi tim goi
va Y1 khung phu & sau khung phy twong tng v6i co hdi tim goi li€n quan dén s6 lugng
co hoi tim goi trong chu ky tiép nhan khéng lién tuc, va tong X2 khung phu & trudce
khung phu bat ddu cua tin hiéu thic day va Y2 khung phu cua tin hiéu thirc day va Y2
khung phu & sau khung phu bét du cua tin hiéu thirc day lién quan dén s6 lugng co hoi
tim goi trong chu ky tiép nhan khong lién tuc. Dé biét cac mo ta lién quan, tham khao
khia canh tht nhat hodc khia canh thir hai. Céc chi tiét khong dwgc mo ta & day.

Tuy chon, theo phuong an cua sang ché, gid tri dugc chi dinh tht ba va/hoac gia tri
duoc chi dinh thir tr ¢6 thé duoc tao cAu hinh boi thiét bi mang cho thiét bi dau cudi
béng cach str dung ban tin hé théng hodc bao hiéu 16p cao hon, hodc ¢ thé dugc tao cu
hinh trudc trong giao thire. Didu nay khong bi gi6i han cu thé trong phwong 4n ctia sang
ché. Vi du, ban tin hé théng c6 thé 1a SIB hodc MIB, va béo hiéu 16p cao hon c6 thé la
béo hiéu RRC. Diéu nay khong bi gi6i han cu thé trong phwong an cuia séng ché.

Theo khia canh thtt bay, thiét bi mang dwoc dé xudt. Thiét bi mang c6 chuc ning
trién khai phuong phép theo khia canh thir nhét, khia canh tht ba, hodc khia canh thir
nam. Chuc nang c6 thé duge trién khai bang phan cimg, hodc co thé dugc trién khai
bang phéan ctmg thuc thi phin mém twong tng. Phéan cimg hodc phin mém bao gém mot
hodc nhiéu mé dun twong ung véi chirc nang.

Theo khia canh th{r tam, thiét bi mang dugc dé xuét, bao gém b x1r ly va bd nho.
B6 nhé duge tao cdu hinh dé luu trix 1énh thyc thi may tinh. Khi thiét bi mang chay, bd
xtr Iy thue thi 1énh thye thi may tinh dugc luu trit trong bd nhg, dé thiét bi mang thuc
hién phuong phap gtri tin hiéu tham chiéu theo bat ky mot trong céac khia canh tht nhat,
khia canh thir ba hodc khia canh thr nam.

Theo khia canh thir chin, thiét bi mang dugc dé xuét, bao gé)m bo xu ly. BO xtr ly
duoc tao cAu hinh dé ghép v6i bd nhé, doc 1énh trong bo nhd, va sau do thye hién, theo
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1énh, phuong phap gui tin hiéu tham chiéu theo b4t ky mot trong c4c khia canh thi nhét,
khia canh tht ba, hoic khia canh thtr nam.

Theo khia canh thir muroi, phuong tién luu trit doc dLrO’c bing mdy tinh dugc dé xut.
Phuong tién Ivu trir doc duoc bang mdy tinh luu trit 1énh. Khi Iénh chay trén may tinh,
may tinh duoc cho phép thuc hién phuong phap giti tin hiéu tham chiéu theo bat ky mét
trong céc khia canh tht nhét, khia canh thit ba, hodc khia canh thit nim.

Theo khia canh muoi mét, san phim chuong trinh méy tinh bao gdm lenh duoc dé
xuét. Khi san pham chuong trinh may tinh dugc cho phép thuc hién trén may tinh, may
tinh dugc cho phép thuc hién phuong phép gt tin hiéu tham chiéu theo bat ky mot trong
cac khia canh thtr nhét, khia canh thi ba, hodc khia canh th{r nam.

Theo khia canh mudi hai, b6 may (vi dy, b6 may c6 thé 1a hé théng chip) duoc dé
xuat. Bo may bao gdm b xtr 1y, duoc tao cAu hinh dé hd tro thiét bi mang trong trién
khai chirc nang theo khia canh thr nht, khia canh thy ba, hodc khia canh tht nam, vi
du, xdc dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhét dya trén sé Iuong
co hoi tim goi trong chu ky tiép nhan khong lién tuc. Theo thiét ké kha thi, b mdy con
bao gdém bj nhg. B0 nh¢ dugc tao ciu hinh dé lvu trit 1énh chuwong trinh va dit lieu ma
can thiét cho thiét bi mang. Khi by may 1a hé théng chip, h¢ théng chip c6 thé bao gom
chip, hodc c6 thé bao gbém chip va thiét b riéng biét khac.

Dé biét hiéu qua ky thust cia bt ky cach thiét ké theo khia canh thi bay dén khia
canh muoi hai, tham khao cac hidu qua k¥ thudt cia cac cach thiét ke khéc theo khia
canh thir nhét, khia canh tht ba, hodc khia canh tht nim. Cac chi tiét khong duoc mé ta
O day.

Theo khia canh mui b.a, thiét bi dau cubi dugc dé xuét. Thiét bi dau cudi c6 chire
nang trién khai phuong phép theo khia canh thir nhét, khia canh tht hai, khia canh thir
tu, hodc khia canh th& sau. Chire nang c6 thé dugce trién khai bang phan cing, hodc ¢
thé dugc trién khai bing phéan ctmg thue thi phan mém tuong tmg. Phan ctimg hodc phan
mém bao gdm mét hodc nhidu md dun twong g véi chire nang.
| Theo khia canh tht mui bén, thiét bi dau cudi dugc dé xuét, bao g6m bo xir Iy va
- bd nh6. B nhé dugc tao clu hinh dé lvu trit 1énh thuce thi may tinh. Khi thiét bj diu
cudi chay, bo xtt ly thyc thi 1énh thyc thi may tinh duoc luwu trit trong bo nhé, dé thiét bi
mang thuc hién phuong phép nhan tin hiéu tham chiéu theo bat ky mot trong céac khia

canh thu: hai, khia canh th( tu hodc khia canh thir sau.
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Theo khia canh thi mudi 1dm, thiét bi dau cudi dwoc dé xuét, bao gdm bo xir Iy. Bo
xit Iy dwoc tao cAu hinh dé ghép v6&i bo nhé, doc 1énh trong bo nhd, va sau do thuc hién,
theo 1énh, phuong phép gui tin hiéu tham chiéu theo khia canh thit hai, khia canh thit tu,
hoac khia canh thir sau. A

Theo khia canh thr mudi sau, phuong tién luu trit doc duoc bang may tinh duoc dé
xut. Phuong tién luu trir doc duoc bing méy tinh luu trit 1énh. Khi 1énh chay trén may
tinh, may tinh dugc cho phép thuc hién phuong phap nhan tin hiéu tham chiéu theo bét
ky mot trong céc khia canh thr hai, khia canh thi tu, hodc khia canh thir sau.

Theo khia canh mudi bay, san phdm chwong trinh méy tinh bao gdm lénh duoc dé
xuét. Khi san phdm chuong trinh méy tinh chay trén may tinh, mdy tinh dugc cho phép
thuc hién phuong phap nhén tin hiéu tham chiéu theo bat ky mot trong cac khia canh
th(r hai, khia canh thi tu, hoac khia canh thr sau.

Theo khia canh muoi tim, bo may (vi du, bd may cd thé 1a hé théng chip) duogc dé
xuét. Bo mdy bao gdm bo xir ly, dugc tao cdu hinh dé hd tro thiét bi dau cudi trong trién
khai chirc nang theo khia canh th@ hai, khia canh thi tu, hodc khia canh thir sau, vi du,
x4c dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhit dua trén s luong
co hdi tim goi trong chu k¥ tiép nhan khong lién tuc. Theo thiét ké kha thi, b may con
bao gém bo nhd. B6 nhé duoc tao cAu hinh dé luu trix 1énh chuong trinh va dit liéu ma
can thiét cho thiét bi ddu cudi. Khi bd may 1a hé théng chip, hé thong chip ¢6 thé bao
gdm chip, hoic c6 thé bao gdm chip va thiét bi riéng biét khéc.

Dé biét hiéu qua k¥ thudt cua bét ky cach thiét ké theo khia canh thtt bay dén khia
canh mudi hai, tham khao cac hiéu qua k¥ thuat cua cac cach thiét ké khac theo khia
canh thr hai, khia canh thir tu, hodc khia canh thtr sdu. Céc chi tiét khong dugc mé ta &
day.

Theo khia canh mudi chin, hé théng truyén thong duge dé xuit. Hé thong truyén
thong bao gdm thiét bi diu cudi va thiét bj mang. Thiét bi mang dwoc tao cau hinh dé
thuc hién cac bude duge thuc hién boi thiét bi mang theo khia canh thr nhét hodc céc
giai phap dugc dé xuit theo cac phuwong 4n cua sang ché, va thiét bi dau cudi duoc tao
cAu hinh dé thuc hién cac budc duoc thue hién bsi thiét bi dau cubi theo khia canh thu
hai hodc cac giai phap duoc dé xuat theo cdc phuong 4n cua sang ché. Ngoai ra, thiét bi
mang dugc tao cAu hinh dé thuc hién cac buéc duoc thuc hién béi thiét bi mang theo
khia canh th ba hodc cac giai phap dugc dé xuat theo cac phuong 4n ctia sang ché, va
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thiét bi dAu cuéi dugc tao cAu hinh dé thuc hién cc bude duge thue hién béi thiét bi dau
cudi theo khia canh thir tw hodc céc giai phap duoc dé xuét theo cac phuong 4n cla sang
ché. Ngoai ra, thiét bi mang dugc tao cAu hinh dé thuc hién cac bude dugc thuc hién boi
thiét bi mang theo khia canh thir nam hodc cac giai phap dugc dé xuét theo cac phuong
an cua sang ché, va thiét bi dau cudi dugc tao cAu hinh dé thuc hién cac bude dugc thuc
hién boi thiét bi diu cudi theo khia canh thir sau hodc cac giai php duoc dé xuat theo
cac phuong 4n cua sang ché.

Céc khia canh nay hodc céc khia canh khac cua sang ché o rang hon va dé hiéu hon
trong cac mo ta cia cac phuong an sau.
M ta vin tit cac hinh vé

Fig.1 la so db dang gian dd cua viéc thuc hién phat hién trong khong gian tim kiém
NPDCCH trong hé théng NB-IoT trong cdng nghé hién nay;

Fig.2 1a so dd dang gian dd cua céc vi tri PO duoc tao cAu hinh trén thiét bi mang
trong chu ky DRX trong cong ngh¢ hién nay;

Fig.3 1a so dd dang gian d6 cua céac vi tri PO ma tuong mg v6i nB khac va dugce tao
cAu hinh trén thiét bi mang trong chu ky DRX trong cong nghé hién nay;

Fig.4 1a so @6 dang gian dd ctia viéc xac dinh khung phu bat dau ciia WUS trong
cong nghé hién nay;

Fig.5 1a so d6 kién trac dang gian do ctia hé théng truyén thong theo phuong én cia
sang ché;

Fig.6 1a so d0 dang gian dd cua ciu tric phan cing cua thiét bi dau cudi va thiét bi
mang theo phuong an cua sang ché;

Fig.7 a lwu d dang gian dd cua phwong phap g va nhan tin hiéu tham chiéu theo
phuong 4n cua sang ché;

Fig.8 1a so d6 dang gian dd 1 cla tai nguyén mién thoi gian twong tmg véi tin hiéu
tham chiéu theo phwong 4n cua séng ché;

Fig.9 1a so d6 dang gian dd 2 cua tai nguyén mién thoi gian twong (mg véi tin hiéu
tham chiéu theo phwrong 4n cla sdng ché;

Fig.10 la so d6 dang gian dd 3 cua tai nguyén mién thoi gian twong (mg véi tin hiéu
tham chiéu theo phwrong 4n clia sang ché;

Fig.111a so d6 dang gian d0 4 ctia tai nguyén mién thoi gian twong g v6i tin hiéu
tham chiéu theo phwong 4n cla sang ché;
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Fig.12 1a so dd dang gian do ciia viéc thuc hién phét hién trong khong gian tim kiém
NPDCCH trong hé théng NB-IoT theo phuong 4n cua sang ché;

Fig.13 1a so d6 dang gian dd 5 cua tai nguyén mién thoi gian twong tmg véi tin hiéu
tham chiéu theo phurong 4n clia sang ché;

Fig.14 1a so dd dang gian d6 6 cla tai nguyén mién thoi gian twong Gng véi tin hiéu
tham chiéu theo phuong 4n cla sang ché;

Fig.15 1a so dd dang gian d6 7 cla tai nguyén mién thoi gian twong Gmg véi tin hiéu
tham chiéu theo phuong 4n ctia sang ché;

Fig.16 la so d6 dang gian dd 8 cia tai nguyén mién thoi gian twong Gmg v6i tin hiéu
tham chiéu theo phuong 4n clia sang ché;

Fig.17 1a so dd dang gian d6 9 cla tai nguyén mién thoi gian twong Gmg véi tin hiéu
tham chiéu theo phuong 4n clia sang ché;

Fig.18 1a so dd dang gian dd 10 cua tai nguyén mién thoi gian twrong Ung véi tin
hiéu tham chiéu theo phuong 4n clia sang ché;

Fig.19 1a luu dd dang gian do6 2 cua phuong phép giri va nhén tin hiéu tham chiéu
theo phuong 4n cua sang ché;

Fig.20 1a luu d6 dang gian d6 3 cua phuong phép giri va nhén tin hiéu tham chiéu
theo phuong an cua sang ché;

Fig.21 la so d6 dang gian dd 11 cua tai nguyén mién thoi gian twong Ung véi tin
hiéu tham chiéu theo phuong 4n clia sang ché;

Fig.22 la so dd cdu tric dang gian dd cua thiét bi mang theo phwong an cla sdng
ché;

Fig.23 la so dd cdu tric dang gian do cia thiét bi ddu cudi theo phuong 4n clia sing
ché;

Fig.24 1a so d6 dang gian d6 12 cua tai nguyén mién thoi gian tuwong tmg véi tin
hiéu tham chiéu theo phwong 4n ctia séng ché; va

Fig.25 la so d6 dang gian dd 13 cla tai nguyén mién thoi gian twong tmg véi tin
hiéu tham chiéu theo phuong 4n cia séng ché.
Mo ta chi tiét ban sang ché

Pé d& dang hiéu cac giai phap k¥ thuét theo cac phuong an cia sang ché, cac cong
nghé lién quan cua sang ché dugc mé ta ngan gon trude tién dudi day.

1.PO
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Khi thiét bi dAu cudi & trang thai chay khong, thiét bi mang théng bao, bang cach st
dung co ché tim goi, thiét bi dAu cubi c6 can chuyén sang trang thai két ndi dé trao ddi
thong tin hay khong. Trong trudng hop, thiét bi dau cudi can phai gidm sat PDCCH dé
thuc hién phan ung sau. Tuy nhién, néu thiét bi dau cudi tiép tuc gidm sat PDCCH &
trang théi chay khong, thi tiéu thu dién nang thiét bi dau cudi 1a rat 16n. Trong trang thai
chay khong, co ché hoat dong dua trén chu ky tiép nhan khong lién tuc (discontinuous
reception, DRX) dugc ¢b dinh, va chu ky DRX ¢ dinh duoc st dung. pé giam tiéu thu
dién nang, thiét bi mang va thiét bi dau cudi thwong lugng v6i nhau, va thiét bi dau cudi
thuc hién phat hién PDCCH ¢ dang phat hién mu chi trong khong gian tim kiém PDCCH
¢6 khung phu bt du 1a khung phu trong d6 PO trong chu ky DRX dugc dinh vi (noi
khung phu cling c6 thé dwoc goi 1a vi tri PO bén dudi). Khong gian tim kiém PDCCH
a tap hop cac vi tri img cir (candidate) kha thi tai 46 PDCCH muc tiéu c6 thé xudt hién,
va vi tri PO chi ra vi trf bit du tai d6 thiét bi dau cudi giam sat PDCCH, sao cho vi tri
bit dau cua khong gian tim kiém PDCCH dugc x4c dinh, va sau d6 phat hién PDCCH
mu duoc thuc hién dua trén vi tri bt du cua khong gian tim kiém PDCCH. Trong khong
gian tim kiém PDCCH, khdi c6 thé dugc coi 1a khéi tng ctt.

Cin phai luu ¥ ring, theo céc phuong &n ciia sang ché, PDCCH ¢6 thé la PDCCH
bing thong hep (narrowband PDCCH, NPDCCH) trong mang ludi van vat két ndi bang
hep (narrowband internet of things, NB-IoT), hodc co6 thé 1a PDCCH khéc. Piéu nay
khong bi giéi han cu thé trong cac phuong 4n cla sang ché. Vi dy, nhu dugc thé hién
trén Fig.1, trong hé théng NB-IoT, khong gian tim kiém NPDCCH bao gom tdi da tam
vi tri ung ctr, ma dugc ky hiéu 1a vi tri Gng cr 0, vi tri img cur 1, vi tri Umg cu2,...vavi
tri ing ¢t 7. Theo cac phuong an cua sang ché, vi tri tng ctr chiém h khung phu, & d6 h
1a s6 1an lap lai cia NPDCCH tai vi trf img ctt, va h 1a sb6 nguyén duong. Diéu nay duogc
md ta théng nhit & day va chi tiét khong duoc mo ta lai bén dudi. Trong cong nghé hién
nay, thiét bi du cudi tudn tu thuc hién phat hién mu trén cac Gmg cu khac trong khong
gian tim kiém NPDCCH c6 khung phu béat dau 1a khung phu twong tng v6i PO, dén khi
phét hién thanh cong. Néu khong phat hién thanh cong, trong chu ky DRX tiép theo,
thiét bi dau cudi tiép tuc giam sat NPDCCH trong khong gian tim kiém NPDCCH c6
khung phu bét déu 1a khung phu twong tmg v6i PO, v.v. Rmax trén Fig.1 chi do dai cta
khong gian tim kiém NPDCCH c¢6 khung phu bét dau 1a khung phu tuong tmg véi PO,
va ¢6 thé cling duogc hiéu nhu 12 s6 1an t6i da 1ap lai cua NPDCCH. Diéu nay dugc mo
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ta thdng nhét & day va chi tiét khong duge md ta lai bén dudi.

Theo cac phuong &n cua sang ché, chu ky DRX c6 thé duoc tao c4u hinh truée trén
thiét bi dau cudi, hodc c6 thé dugce tao cAu hinh bz"mg thiét bi mang cho thiét bi dau cudi
bang cach st dung béan tin hé théng. Piéu nay khong bi gi¢i han cu thé trong cac phuong
4n cta sang ché. Chu ky DRX c6 thé ciing dugc coi la chu ky dva trén do thiét bi dau
cubi trong trang thai chay khong dinh ky thirc day. Diéu nay dugc mo ta théng nhat &
day va chi tiét khong dugc mo ta lai bén dudi.

Fig.2 1a so dd dang gian dd ctia cac vi tri PO dugce tao cdu hinh trén thiét bi mang
theo chu ky DRX. C6 thé hiéu dugc tir Fig.2 ring nhiéu PO c6 thé duoc tao két cau theo
chu k¥ DRX cho thiét bi mang. D6i vi bat ki mot trong nhiéu thiét bi dau cudi giao
tiép voi thiét bi mang, thiét bi dau cudi thirc ddy duy nhat tai mot vi tri PO theo chu ky
DRX. Vi vay, néu DRX dugc tao két cdu, thiét bi diu cudi can phai tinh toan chinh x4c
thoi gian khi thiét bi dau cudi can phai thire day trong chu ky DRX, dé giam sat tim goi
kha thi. Phin sau cung cdp cdch xac dinh vi tri PO tai do thiét bi dau cubi thire day.

Vi tri PO duoc xé4c dinh bang cach st dung ca hai s6 khung hé thong (system frame
number, SFN) va s6 khung phu. Néi cach khac, SFN va s6 khung phu c6 thé duoc st
dung dé xac dinh vi tri PO, nghia 13, vi tri bit diu ctia khéng gian tim kiém NPDCCH
tai d6 ban tin 1ap lich tim goi s& xuét hién. SFN xac dinh vi tri PO, nghia 14, vi tri bat
d4u ctia khong gian tim kiém NPDCCH tai d6 ban tin 1dp lich tim goi s& xuét hién. SFN
xéac dinh vi tri PO, trong khung hé thong, ctia vi tri bét diu cua khong gian tim kiém
NPDCCH tai @6 ban tin 1ap lich tim goi s€ xudt hién. Mot khung hé théng bao gém 10
khung phu, vi du khung phu 0, khung phu 1, khung phu 2, khung phu 3,..., khung phu
8, khung phu 9. Pidu nay duoc mb ta théng nhat & day va chi tiét khong duge md ta lai
bén dudi.

Theo cac phuong &n cta sang ché, thiét bi dau cudi ¢6 thé xac dinh, dua trén thong
s cau hinh tim goi dugc giri boi thiét bi mang, SFN duge giri béi thiét bi mang, SFN
va sb khung phu ma twong tmg v4i PO. Vi du, SEN théa mén cong thire (1) sau ¢ thé
duoc st dung nhu SFN twong tmg vé1 PO:

SFN mod T = (T div N) x (UEID mod N) cong thirc (1)

mod chi phép toan dong du moduld; div chi phép chia chinh x4c, nghia 1a, 1am tron;
T chi chu ky DRX; gié tri cua N béng min(T, nB), nghia 13, gié tri nhé hon cua T va nB,
va pham vi gia tri 1a {T, T/2, T/4, T/8, T/16, T/32, T/64, T/128, T/256, T/512, T/1024};
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nB chi mat d tim goi, nghia 13, sé lwgng PO trong chu ky DRX va pham vi gia trj 12
{4T, 2T, T/2, T/4, T/8, T/16, T/32, T/64, T/128, T/256, T/512, T/1024}; gia tri ciia UEID
bang (nhan dang thué bao di dong qudc té (international mobile subscriber identity,
IMSI) mod 4096), & d6 mdi thiét bi dau cudi c6 IMSI duy nhat.

Vi dy, sé khung phu twong ting véi PO ¢6 thé duge xac dinh bang cach st dung
cong thirc (2) sau:

i_s = floor(UEID/N) mod Ns cong thirc (2)

ham floor chi 1am tron xudng; Ns = max (1, nB/T), va chi s6 luong PO trong khung
hé théng ¢6 PO, va pham vi gid tri 1a (4, 2, 1); i_s chi chi s6 cua sb khung phu, nghia 1a,
sau khi i_s duoc tinh todn, sé khung phu twong ting v6i PO ¢6 thé thu duoc théng qua
tra ciu bang; dé biét cdc mo ta lién quan ctia mod, N va UEID, tham khao cong thirc
(1), va céc chi tiét khong duoc md ta lai & day.

~ C6 thé hiéu duge tir cdng thire (1) va cong thirc (2) rang, khi T, nB, va céc thong sd
UEID duoc x4c dinh, thiét bi dau cudi c6 thé x4c dinh duy nhat mot SFN trong mét chu
ky DRX dya trén cong thire (1), va thiét bi dau cudi c6 thé xdc dinh duy nhat mot so
khung phu trong mot khung hé théng dua trén cong thirc (2), sao cho thiét bi dau cudi
¢6 thé xac dinh, dua trén $6 khung hé théng va sb khung phuy, duy nhat mot vi trf PO tai
do thiét bi dau cudi thie day trong chu ky DRX.

Tuong tu, déi véi bat ky mot trong s6 nhidu thiét bi dau cudi giao tiép véi thiét bi
mang, thiét bi mang co thé cling xac dinh, dya trén cong thuc (1) va cong thirc (2), chi
¢6 mot vi tri PO tai d6 thiét bi dau cudi thue day trong mot chu ky DRX. Céc chi tiét
khong dugc mo ta & day.

Ngoai ra, trong cong nghé hién nay, ca thiét bi dau cudi va thiét bi mang co thé xac
dinh, bﬁng cach st dung T, nB, va cac thong s6 UEID, tét ca vi tri PO duoc tao cAu hinh
trén thiét bi mang trong mot chu ky DRX. Vi dy, nhu duge thé hién trén Fig.3, st dung
hé théng NB-IoT nhu vi du, nB = 4T chi ra ré'lng mot khung hé théng bao gé)m bdn PO,
va cac tai nguyén mién thoi gian cla bdn PO 12 khung phu 0, khung phu 4, khung phu
5, va khung phy 9. nB = 2T chi ra rang mot khung hé thng bao gébm hai PO, va c4c tai
nguyén mién thoi gian cla hai PO 1a khung phu 4 va khung phu 9. nB =T chi ra rang
mot khung hé thdng bao gém mdt PO, va tai nguyén mién thoi gian ctia PO la khung
phu 9. nB = T/2 chi ra rang hai khung hé théng bao gdm mot PO, va tai nguyén mién
thoi gian cua PO la khung phu 9 trong mot trong hai khung hé thng. Trén Fig.3, cac
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md ta dugc dé xuit bang cach st dung vi du trong do tai nguyén mién thoi gian ciia PO
1a khung phu 9 cua khung hé théng thit hai ma duoc thé hién va khung phu 9 ctia khung
hé théng thir tu ma duoc thé hién. nB = T/4 chi ra rang bon khung hé thong bao gdm
mdt PO, va tai nguyén mién thoi gian ctia PO 1a khung phu 9 trong mét trong bbn khung
hé théng. Trén Fig.2, cdc mo ta duge dé xuit bang cach sir dung vi du trong do tai nguyén
mién thoi gian caa PO 1a khung phu 9 ctia khung hé théng thir hai duge thé hién. Cac
trudng hop khac c6 thé thu duge bang cach tuong tu.

Hé thdng NB-IoT hién nay bao gdm hai loai séng mang: séng mang neo (anchor)
va séng mang khong neo (non-anchor). Séng mang neo la séng mang mang tin hiéu
dong bo so cip bang thong hep (narrowband primary synchronization signal, NPSS), tin
hiéu dong b thir cap bang hep (narrowband secondary synchronization signal, NSSS),
kénh vat Iy danh cho quéng ba bang thong hep (narrowband physical broadcast channel,
NPBCH), NPDCCH, kénh chia sé vat ly duong xudng bang thong hep (narrowband
physical downlink shared channel, NPDSCH). S6ng mang khong neo 1a séng mang ma
cac séng mang chi ¢6 NPDCCH va NPDSCH, nhung khong mang NPSS, NSSS, hoac
NPBCH. Trén song mang khong neo, khi thiét bi dau cudi tinh toan vi trf PO bang cach
st dung céng thue (1) va cong thire (2), thiét bi diu cudi khong nhan biét ban tin lap
lich tim goi c6 ton tai trong khong gian tim kiém NPDCCH c6 khung phu bat dau 1a
khung phu twong Gng véi PO hay khong. Vi vay, thiét bi dau cudi can phai thuc hién
phat hién NPDCCH mu. Khi ban tin 1ap lich tim goi tdn tai trong khong gian tim kiém
NPDCCH c6 khung phu bét dau 1a khung phu twong tmg v6i PO, thiét bi mang gui tin
hiéu tham chiéu bang thong hep (narrowband reference signal, NRS) tai vi trf ing cr tai
d6 thiét bi dau cudi c6 thé phat hién ban tin 1ap lich tim goi, va giri NRS tai vi tri ing cur
tai d6 ban tin lap lich tim goi dugc phat hién, trong 10 khung phu & trude khung phy thir
nhét tai vi tri img ¢, va trong bdn khung phu & sau khung phy cubi cung tai vi tri tmg
ctr. Khi khong c6 ban tin 1ap lich tim goi tdn tai trong khong gian tim kiém NPDCCH
¢6 khung phu bat dau 1a khung phu twong tmg véi PO, thiét bi mang khong giri NRS tai
cac vi tri trén.

Vi vy, trong cong ngh¢ hién nay, khi khong c¢6 ban tin 1ap lich tim goi ton tai trong
khong gian tim kiém NPDCCH c6 khung phu bat dau 1a khung phu tuong tng véi PO,
ké ca khi thiét bi dAu cubi 1a thiét bi ddu cudi c6 tinh trang kénh tdt, thiét bi dau cudi can
phai thire hién phat hién mu trén tAt ca céc vi tri ing cir bt dau tir vi tri img clr thir nhét
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trong khong gian tim kiém NPDCCH, va sau d6 c6 thé xac dinh ring khong c6 ban tin
1ap lich tim goi tdn tai. Tuy nhién, thiét bi ddu cudi c6 tinh trang kénh tot c6 kha nang
phat hién manh, va khong cin thyc hién phét hién trén cac NPDCCH 1dp lai dé nhéan biét
ban tin 14p lich tim goi co tdn tai hay khong. Diéu nay giy ra tiéu thu thém dién ning
ctia thiét bi ddu cubi c6 tinh trang kénh tét.

Theo cac phuong an cua sang ché, thiét bi dau cudi c6 tinh trang kénh t6t 1a thiét bi
dau cudi c6 hiéu qua tuong dbi tot trong mot s6 chi sd, vi du, cong suét tin hiéu thu
(reference signal received power, RSRP) la tuong déi t6t. Didu nay duoc mo ta thong
nhit & ddy va chi tiét khong duge mo ta lai bén dudi.

2. WUS

Hién nay, thiét bi mang c6 thé truyén WUS dén thiét bi dau cudi truge PO. WUS
duge sit dung dé chi ra thiét bi diu cudi c6 can phai giam sat PDCCH hay khong. Khi
thiét bi dau cudi phat hién WUS trugce PO, thiét bi dau cubi can phai tiép tuc gidm sat
PDCCH. Néu thiét bi diu cuéi khong phat hién WUS truée PO, diéu d6 chi ra rang thiét
bi mang khong gti ban tin 14p lich tim goi twong g trong khong gian tim kiém PDCCH
¢6 khung phu bt du 1a khung phu twong tmg v6i PO, va thiét bi diu cudi khong can
giam sat PDCCH.

Khi thiét bi mang can phai giri WUS, thiét bi mang chi dinh céc thong s lién quan
dén thiét bi dau cudi bang cach sir dung ban tin hé thdng. Cac thong sd bao g6m hé sb
ty 16 thir nhét (scaling factor), khoang cach (gap) gitra vi tri két thuc cia WUS va vi tri
PO, va Rmax. Khoang cach gita vi tri két thuc ctia WUS va vi tri PO ¢6 thé it nhit 1a
mot trong khoang cach dbi véi DRX, khoang cach ngan dbi véi eDRX (DRX mé rong,
extended DRX, eDRX), va khoang cach dai déi véi eDRX. Khoang hé s ty 1¢ tht nhat
1a {1/128, 1/64, 1/32, 1/16, 1/8, 1/4, 1/2}. D& biét cac mo ta lién quan ctia Rmax, tham
khao Fig.1. Céc chi tiét khong duoc mo ta & day.

Thiét bi dau cudi thu dugc khoang thoi gian WUS t6i da (maximum WUS duration)
dua trén cong thtrc (3) sau:

Khoang thoi gian WUS t6i da = Rmax x hé s6 ty 1¢ thir nhat cong thire (3)

Vi vi tri PO ¢6 thé duoc x4c dinh bang cach st dung cong thire (1) va cong thire (2),
khi vi tri PO, khoang cach, va khoang thoi gian WUS t6i da dugc biét, thiét bi dau cubi
c¢6 thé xac dinh vi tri bat dau caa WUS (hodc khung phu bat dau cua WUS), nhu duoc

thé hién trén Fig.4. Khoang thoi gian WUS thuc té (WUS actual duration) trén Fig.4 bao
26



48894 27/118

gém cac khung phu co sb luong béng boi s6 mii ctia 2, vidu, 1,2, 4, 8...., hoic khoang
thoi gian WUS t6i da.

Tuong tu, d6i v6i bat k§ mot trong nhidu thiét bi diu cudi giao tiép véi thiét bi
mang, thiét bi mang c0 thé cling xac dinh vi tri bat dau ctia WUS theo céach trén. Cac chi
tiét khong dugc md ta & day.

Ngoii ra, ¢6 thé hiéu duoc tir cic m ta trén ctia PO rang ca thiét bi dau cudi va thiét
bi mang co thé xac dinh, béng cach st dung T, nB, va céac thong s6 UEID, tat ca vi tri
PO dugc tao ciu hinh trén thiét bi mang trong mot chu ky DRX. Vi vay, theo cach trén
cta viée xac dinh vi tri bt ddu cia WUS, ca thiét bi diu cudi va thiét bi mang c6 thé
xac dinh cac vi tri bat du cua tht ca WUS duoc tao cu hinh trén thiét bi mang trong
mot chu ky DRX. Diéu nay dugc mé ta théng nhit & day va chi tiét khong duoc mo ta
lai bén dudi.

Hién nay, trong cong ngh¢ hién nay, khi thiét bi dau cudi phat hién WUS co ton tai
trude co hoi tim goi hay khong, ké ca khi thiét bj mang khong giri WUS truge co hoi
tim goi, thiét bi dAu cudi 1a thiét bi dau cubi c6 tinh trang kénh tét, thiét bi dau cudi can
phai khéi dong dé thyc hién gidm sat tir khung phu bt dau cia WUS, va chi sau khi
khoang thoi gian WUS t6i da (maximum WUS duration) két thric, thiét bi dau cudi nhan
biét rang khong c6 WUS tdn tai. Diéu nay ciing gay ra tiéu thu thém dién nang cia thiét
bi ddu cubi c6 tinh trang kénh tdt.

Phan sau md ta chi tiét cac giai phap k¥ thuat theo cac phuong 4n cua sang ché voi
tham chiéu dén cac hinh v& di kém theo cac phuong &n cla sang ché. Theo cac mo ta
cua sang ché, trir khi ¢6 quy dinh khac, "/" chira mbi quan hé "hoac" gitta cac déi tuong
duoc lién két. Vi du, A/B cb thé chi ra A hodc B. Theo sang ché, “va/hodc” mo ta duy
nhét mdi quan hé lién két dé mo ta cac dbi twong dwoc lién két va chi ra rang ba mdi
quan hé co thé ton tai. Vi du, A va/hodc B ¢6 thé chi ra ba truong hop sau: Chi c6 A ton
tai, c A va B ton tai, va chi c6 B ton tai. A va B c6 thé 1a s6 it hogc s6 nhiéu. Ngoai ra,
theo c4c mb ta cta sang ché, “nhiéu” nghia 14 hai hodc nhiéu hon hai. "{t nhat mét trong
nhimg diéu sau" hoic sy dién dat twong tu clia né chira bat ky su két hop nao cia nhitng
diéu sau, va bao g6m bét ky su két hop nao cia mot hodc nhiéu diéu sau. Vi dy, it nhat
mo trong 36 a, b, hodc ¢ c6 thé chiraa, b,c,avab,avac, bvac, hodca,b,vac, §do6
a, b, va ¢ c6 thé 1a sb it hodc sb nhiéu. Ngoai ra, dé mé ta ro rang cac giai phap k¥ thuat
theo cac phuong 4n ciia sang ché, cac thuat ngit nhu “thu nhat” va “thtr hai” dugc st
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dung theo cac phuong &n cua sang ché dé phan biét gifra cac diém gibng nhau hodc cac
diém twong tw ma c6 vé co ban cing chiic nang va céch st dung. Nguoi c6 hiéu biét
trung binh trong linh vuc co6 thé hiéu rang cac thuat ngit nhu “tht nhat” va “tha hai”
khong nhdm giéi han s6 lugng hodc trinh tu thuc thi, va céc thuat ngit nhu "tha nhat"
va "th hai" khong chi ra sw khic biét r0 rang.

Ngoai ra, kién trac mang va kich ban dich vy ma dugc md ta trong cic phuong an
cta sang ché nham mo ta cac giai phap k¥ thuat theo cdc phuong an cia sang ché 1
rang hon, va khong tao thanh gi6i han dbi voi cac giai phap ky thuat dugc dé xuat trong
cac phuong an cua sang ché. Nguoi ¢6 hiéu biét trung binh trong linh vuc c6 thé biét
rﬁmg: Vi su phat trién cta kién trac mang va sy xuét hién cta cac kich ban dich vu méi,
cac giai phap k¥ thuat dugce dé xuat theo cac phuong 4n ciia séng ché ciing co thé ap
dung cho cac van dé k¥ thuat twong tu.

Fig.5 thé hién hé thong truyén thong 50 theo phwong 4n cla séng ché. Hé théng
truyén thong 50 bao gdm thiét bi mang 60 va mot hoac nhiéu thiét bi dau cuéi 70 dugc
két ndi v6i thiét bi mang 60. Phan sau cung cp cac md ta bang cach st dung vi du trong
d6 thiét bi mang 60 tuong tac véi bat ky thiét bi dau cubi 70.

Khi béan tin 14p lich tim goi c6 ton tai trong khong gian tim kiém PDCCH ¢6 khung
phu bét dau 1a khung phu twong tng véi PO can phai duogc phat hién hay khong, va/hoic
WUS c6 ton tai trude khi PO dugc phat hién hay khong, thiét bi mang 60 xéac dinh tai
nguyén mién thoi gian trong khoang thoi gian thir nhét dua trén s luong co hoi tim goi
trong chu ky tiép nhan khong lién tuc, & d6 tai nguyén mién thoi gian 14 tai nguyén mién
thoi gian trong tai nguyén thoi gian-tan s duoc sir dung dé truyén tin hiéu tham chiéu,
va sau d6 thiét bi mang 60 gui tin hiéu tham chiéu dén thiét bi dau cudi 70 trén tai nguyén
thoi gian-tAn sé. Trong truong hop, thiét bi ddu cudi 70 x4c dinh tai nguyén mién thoi
gian trong khoang thoi gian thu nhét dya trén sb luong co hdi tim goi trong chu ky tiép
nhén khéng lién tuc, va sau d6 thiét bi 70 nhén tin hiéu tham chiéu tir thiét bi mang 60
trén tai nguyén thoi gian-tan so.

Ngoai ra, tuy chon, khi ban tin 1ap lich tim goi c6 ton tai trong khong gian tim kiém
PDCCH c6 khung phu bét dau 1 khung phu tuong tmg v6i PO can phai duge phét hién
hay khong, va’/hoac WUS c6 tdn tai trude khi PO duogc phét hién hay khong, thiét bi
mang 60 xac dinh tai nguyén mién thdi gian trong khoang thoi gian thir nhit, & do tai
nguyén mién thoi gian 1a tai nguyén mién thoi gian trong tai nguyén thoi gian-tan s6
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dugce st dung dé truyén tin hiéu tham chiéu; va sau d6 thiét bi mang 60 giri tin hiéu tham
chiéu dén thiét bi dAu cudi 70 trén tai nguyén thoi gian-tan s6. Trong truong hop, thiét
bi ddu cubi 70 x4c dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhét, va
sau do thiét bi diu cudi 70 nhan tin hiéu tham chiéu tir thiét bi mang 60 trén tai nguyén
thoi gian-tin s6 Tai nguyén mién thoi gian bao gbm it nhit mot trong sd tai nguyén mién
thoi gian thr nhat va tai nguyén mién thoi gian thir hai. Tai nguyén mién thoi gian thir
nhit bao gébm khung phu twong (mg v&i mot hodc nhiéu co hoi tim goi trong khoang
thoi gian thi nhét, X3 khung phy & trude khung phu tuong Gng véi mdi mot hodc nhiéu
co hoi tim goi, va Y3 khung phu & sau khung phu twong tng voi moi mot hodc nhiéu co
hoi tim goi, & d6 X3 1a s6 nguyén 16n hon hodc bang 0, Y3 1a s6 nguyén 16n hon hoic
bang 0, va téng X3 va Y3 lién quan dén gia tri duge chi dinh thi ba. Tai nguyén mién
thosi gian thir hai bao gdm it nhit mot khung phu bit dau ctia mot hogc nhiéu tin higu
thirc day trong khoang thoi gian thir nhét, X3 khung phu ¢ truée khung phu bat ddu caa
mdi tin hiéu thirc day trong mot hodc nhiéu tin hiéu thtc day, va Y3 khung phu ¢ sau
khung phu bat ddu ctia mdi tin hiéu thirc day trong mot hodc nhiéu tin hiéu thic day, &
d6 X3 1a s6 nguyén 16n hon hodc bang 0, Y3 1a s6 nguyén 16n hon hodc bang 0, va tong
X3 va Y3 lién quan dén gia tri dugc chi dinh thir tu.

Ngoai ra, tuy chon, khi ban tin 1ap lich tim goi ¢6 ton tai trong khong gian tim kiém
PDCCH c¢6 khung phu bit dau 1a khung phu twong tng véi PO can phai duoc phat hién
hay khéng, va/hodc WUS ¢6 ton tai truée khi PO duge phat hién hay khong, thiét b
mang 60 giri thong tin vé khung phu do luong dén thiét bi dau cubi 70; thiét bi mang 60
x4c dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhét dua trén thong tin
vé khung phu do ludong, & do tai nguyén mién thoi gian 1a tai nguyén mién thoi gian
trong tai nguyén thoi gian-tan s6 dugc st dung dé truyén tin hiéu tham chiéu; va thiét bi
mang 60 giri tin hiéu tham chidu dén thiét bi dau cudi 70 trén tai nguyén thoi gian-tan
s6. Thiét bi dAu cudi 70 nhan thong tin v& khung phu do luong tir thiét bi mang 60, va
xéac dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhat dua trén thong tin
vé khung phu do ludong, & do tai nguyén mién thoi gian 13 tai nguyén mién thoi gian
trong tai nguyén thoi gian-tin s6 dugc st dung dé truyén tin hiéu tham chiéu. Sau khi
thiét bi dau cuéi 70 nhan tin hiéu tham chiéu tir thiét bi mang 60 trén tai nguyén thoi
gian-tan 5.

Céc trién khai cu thé cta cac giai phap trén dugc mo ta chi tiét theo cac phuwong an
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sau, va chi tiét khong dugc mo ta ¢ day.

Theo hé théng truyén thong dugc d& xuét theo phuong 4n cla sdng ché, theo mot
khia canh, khi phat hién ban tin 14p lich tim goi co tdn tai trong khong gian tim kiém
PDCCH c¢6 khung phu bét dau la khung phu tuong tng v6i co hdi tim goi hay khong,
va thire day & co hoi tim goi dé giam sat PDCCH, thiét bi du cubi c6 thé thyc hién do
ludong bang cach st dung vai tin hiéu tham chiéu trong khoang thoi gian thtr nhét. Vi
véy, khi két qua do luong thoa man tinh trang cu thé, thiét bi dau cudi c6 thé dugc coi
1a thiét bi dau cudi co tinh trang kénh t6t. Hon nita, trong khong gian tim kiém PDCCH
¢6 khung phu bat dau 1a khung phy twong tmg véi co hdi tim goi, thiét bi dau cudi co
thé x4c dinh ban tin 1ap lich tim goi c6 tdn tai hay khong bang viéc thyuc hién phat hién
mu duy nhat trén vai vi trf tmg ctr, ma khong thuc hién phat hién mu trén tat ca vi tri
tmg cir, do d6 giam tidu thy dién nang cla thiét bi dau cudi. Theo khia canh khac, khi
phat hién WUS co6 tOn tai trude co hoi tim goi hay khong, thiét bi dau cudi ¢o thé thuc
hién do ludng bang viéc st dung vai tin hiéu tham chiéu trong khoang thoi gian tht
nhét. Vi vay, khi két qua do luong thoa man tinh trang cu thé, thiét bi dau cudi c6 thé
duoc coi 14 thibt bi diu cubi c6 tinh trang kénh tét. Thiét bi du cudi khoi dong dé thyc
hién giam sat tir khung phu bat dau cua WUS, va c6 thé két thic giam sat WUS trude,
ma khong doi dén khi khoang thoi gian WUS t6i da két thiic dé nhan biét ring khong ¢6
WUS tdn tai, do d6 giam tiéu thu dién nang ctia thiét bi dau cudi.

Fig.6 1a so d6 dang gian dd cua cac c4u truc phan cing cua thiét bi mang 60 va thiét
bi dau cudi 70 theo phwong 4n cla sang ché.

Thiét bi dAu cudi 70 bao gdm it nhat mot bd xtt Iy 701 (trén Fig.6, cic md ta duoc
dé xuét béng cach st dung vi du trong d6 mot b xir Iy 701 dugce bao gém), it nhat mot
bd nhd 702 (trén Fig.6, cac mo ta dugc dé xuét bang cach str dung vi du trong d6 mot
b6 nhé 702 duge bao gdm), va it nhat mdt bo thu phat 703 (trén Fig.6, cac md ta duge
dé xuit bang cach str dung vi du trong d6 mét bo thu phéat 703 duoc bao gdm). Ty chon,
thiét bi dAu cudi 70 ¢6 thé con bao gdm thiét bi dau ra 704 va thiét bi dau vao 705.

Bo6 xtt Iy 701, bd nhé 702, va bo thu phét 703 duge két ndi bang cach st dung duong
day truyén thong. Duong day truyén théng c6 thé bao gdm kénh dé truyén thong tin giita
cac bo phén trén.

Bo xt ly 701 co thé 1a bd xtr Iy trung tAm muc dich chung (central processing unit,

CPU), vi xt ly, mach tich hgp chuyén dung (application-specific integrated circuit,
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ASIC), hodc mdt hodc nhiéu mach tich hop dugc tao cAu hinh dé diéu khién su thuc thi
cla cac chuong trinh trong cac giai phdp cua sang ché. Theo céc trién khai cu thé, theo
phuong 4n, bo xit Iy 701 c6 thé ngoai ra bao gdm nhidu CPU, va bé xir Iy 701 ¢6 thé 1a
bo xtt Iy mot CPU (single-CPU) hodc bo xir ly nhiéu CPU (multi-CPU). Bo xtt ly & day
¢6 thé 1a mot hodc nhiéu thiét bi, mach, hodc 151 xir Iy dwoc tao ciu hinh dé xit ly dit liéu
(vi du, 1énh chuong trinh mdy tinh).

B6 nhé 702 c6 thé 1a bd nhé chi doc (read-only memory, ROM), loai khéc cua thiét
bi Iuu trir tinh ma c6 thé luu trit tinh thong tin va cac 1énh, hodc bd nh¢ kha bién cho
phép doc (random access memory, RAM) hodc loai khac cua thiét bi luu trit dong ma
6 thé luu trit thong tin va cac l1énh, hodc ¢6 thé 12 b nhd khong x6a dugc (electrically
erasable programmable read-only memory, EEPROM), dia compic chira dit lidu chi doc
(compact disc read-only memory, CD-ROM) hodc b luru trit dia quang khac, b Iuu trir
dia quang (bao gbm dia quang compic, dia laze, dia quang, dia da ning sb, dia quang
Blu-ray, hodc twong tw), phuong tién luu trit dia tir hodc thiét bi luu trit tr tinh khac,
hodc bat ky phuong tién nao khac co thé duoc tao cAu hinh dé mang hodc luu trit ma
chwong trinh dy kién duéi dang 1énh hogc chu tric dit liéu va c6 thé duoc truy cap bang
méy tinh. Tuy nhién, diéu nay khong tao thanh gii han & day. Bo nhé 702 c6 thé ton tai
doc 1ap va duge két ndi v6i bd xir Iy 701 bing cach sit dung dudng day truyén thong.
Céch khac, bd nhé 702 c6 thé duoc tich hop véi b xit 1y 701.

Bd nhé 702 duoc tao cAu hinh dé lwu trit 1énh thue thi mdy tinh cho viée thuc thi
cAc giai phap cta sang ché va bd xtt Iy 701 diéu khién sy thyc thi cua 1énh thuc thi may
tinh. Cu thé, bo xtt Iy 701 dugc tao cau hinh dé thuc thi 1énh thyc thi méy tinh duge luu
trit trong bo nhg 702, dé trién khai phuong phdp tin hiéu tham chiéu theo cac phuong
4n cua sang ché. Tuy chon, 1énh thyc thi méy tinh theo phwong 4n ctlia sing ché c6 thé
cling dugc coi nhu 1a ma chuong trinh tng dung hodc ma chwong trinh may tinh. Diéu
nay khong bi gi6i han cu thé trong phwong 4n cua sang ché.

B thu phat 703 co thé dugc tao cAu hinh dé giao tiép, bang cach st dung bét ki bo
may nhu 1a b thu phat, véi thiét bi khac hoic mang truyén thong, vi du, Ethernet, mang
truy nhap vo tuyén (radio access network, RAN), hodc mang cuc bo khong day (Wireless
Local Area Networks, WLAN). B9 thu phat 703 bao gdém bo phat Tx va bd thu Rx.

Thiét bi diu ra 704 giao tiép v6i bd xtt Iy 701, va c6 thé hién thi thong tin theo nhidu
cach. Vi du, thiét bi diu ra 704 c6 thé 1a man hinh tinh thé 16ng (liquid crystal display,
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1L.CD), thiét bi hién thi di-6t phat quang (light emitting diode, LED), thiét bi hién thi ong
phéng tia 4m cuc (cathode ray tube, CRT), hodc may chiéu (projector).

Thiét bi ddu vao 705 giao tiép v6i bd xir Iy 701, va c6 thé thu dau vao ngudi ding
theo nhiéu cach. Vi dy, thiét bi dau vao 705 ¢6 thé 1a chudt, ban phim, thiét bi man hinh
cam Ung, thiét bi cam tng.

Thiét bi mang 60 bao gdm it nhit mot b xir Iy 601 (trén Fig.6, cdc md ta duge dé
XUAt béng cach st dung vi du trong d6 mdt bd xur ly 601 dugc bao gém), it nhat mot bd
nhG 602 (trén Fig.6, cac mo ta duge dé xuét béng cach st dung vi du trong d6 mdot bd
nhd 602 duoc bao gém), it nhat mot bo thu phat 603 (trén Fig.6, cac mo ta duge dé xuét
bang cach str dung vi du trong d6 mot bo thu phat 603 dugc bao gdm), va it nhat mot
giao dién mang 604 (trén Fig.6, cac md ta dugc dé xuit bang cach sir dung vi du trong
do mot giao dién mang 604 dugc bao gém. B6 xtr 1y 601, bd nhd 602, va bd thu phat
603, va giao dién mang 604 dugc két ndi bang cach st dung duwong day truyén thong.
Giao dién mang 604 dugc tao cAu hinh dé két ndi voi thiét bi mang 15i bang cach su
dung lién két (vi du, giao dién S1), hoiic két ndi vdi giao dién mang clia thiét bi mang
khac bang cach st dung lién két c6 day hodc khong day (vi du, giao dién X2) (khong
thé hién trén Fig.6). Pidu nay khong bi gi6i han cu thé trong phuong an cua séng ché.
Ngoai ra, dé biét cac mé ta ctia bo xir Iy 601, bd nhé 602, va b thu phat 603, tham khao
cac md ta ciia b xir Iy 701, bd nhé 702, va bod thu phat 703 trong thiét bi dau cudi 70.
Céc chi tiét khong dugc mo ta o day.

Tay chon, thiét bi mang 60 theo phuong an cta sang ché 1a thiét bi ma truy cap vao
mang 16i. Vi du, thiét bi mang 60 c6 thé 1a tram co s&, cong mang bing thong rdng
(broadband network gateway, BNG), bd chuyén mach tong hop, thiét bi mang khong
phai 3GPP, hoac thiét bi c6 ciu tric twong tw nhu trén Fig.6 trong hé théng truy nhap vo
tuyén thé hé sau (LTE) (vi dy, hé théng NB-IoT trén), hé thong thong tin di dong toan
cau (global system for mobile communications, GSM), hé théng vién thong di dong toan
cau (universal mobile telecommunications system, UMTS ), hé théng da truy nhap phan
chia theo mi (code division multiple access, CDMA), hodc mang di dong céng cong
mit dat phat trién trong trong lai (public land mobile network, PLMN). Tram co sé ¢6
thé bao gém c4c tram co s& theo cac dang khac nhau, vi dy, tram co s¢ vi md, tram co
s& vi mo (ciing duge coi 1a té bao nhd), tram chuyén tiép, hodc diém truy nhap. Diéu
nay khong bi gidi han cu thé trong phuong 4n clia sang ché.
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Tuy chon, thiét bi dau cubi 70 theo phuong 4n cia sang ché 6 thé 1a thiét bi dau
cudi, chip, hodc twong tu. Diéu nay khong bi giéi han cu thé trong phuong 4n cta sang
ché. Thiét bi dAu cudi co thé 1a thiét bi ngudi ding (user equipment, UE), thiét bi dau
cudi truy nhép, b dau cubi, tram dau cudi, tram di dong, bang diéu khién di dong, tram
didu khién tir xa, thiét bi diu cudi tir xa, thiét bi di dong, thiét bi dau cubi khong day, tac
nhan dau cudi, bd may diu cudi, hodc thiét bi ¢6 cdu tric twong tw nhu dugc thé hién
trén Fig.6 trong hé thdng LTE (vi dy, h¢ théng NB-IoT trén), hé thong GSM, UMTS,
CDMA hoidc PLMN phat trién trong twong lai. Thiét bi diu cudi khong day c6 thé 1a
dién thoai di dong (hodc dugc coi 1a dién thoai “té bao”) dién thoai t€ bao, dién thoai
khong day, dién thoai giao thirc khdi tao phién (session initiation protocol, SIP), tram
duong day thué bao vo tuyén (wireless local loop, WLL), thiét bi k¥ thuat s6 hd tro ca
nhan (personal digital assistant, PDA), thiét bi cam tay c6 chirc ning giao tiép khong
day, thiét bi tinh toan, thiét bi xt Iy khac duoc két ndi véi modem khong day, thiét bi
duoc lép trén phuong tién, thiét bi deo duoc, hoic thiét bi dau cudi trong mot mang 5G
trong twong lai, va hodc tuong tu. Diéu nay khong bi gi6i han cu thé trong cac phuong
4n cla sang ché.

Phin sau md ta chi tiét phuong phap giti va nhan tin hiéu tham chiéu duogc dé xuét
theo cac phuong 4n cua sang ché v6i tham chiéu dén tir Fig.1 dén Fig.6.

Can phai lvu y rang tén cua cAc ban tin gifta céc phén tir mang theo cac phwong an
sau cua sang ché, tén cua cac thong s6 trong cac ban tin, hodc twong tu don thuan 1a cac
vi du, va ¢6 thé co cac tén khac theo trién khai cu thé. Didu nay khong bi gi6i han cu thé
trong cac phuong 4n cua sang ché.

Fig.7 thé hién phuong phap giri va nhan tin hi¢u tham chiéu theo phwong an cua
sang ché. Phuong phap bao gdm cac budc sau.

S701. Thiét bi mang x4c dinh tai nguyén mién thoi gian trong khoang thoi gian thi
nhat dya trén sb lugng co hoi tim goi(nghia 1, PO trén) trong chu ky tiép nhan khong
lién tuc (nghia 1a, chu ky DRX trén), & d6 tai nguyén mién thoi gian 1a tai nguyén mién
thoi gian trong tai nguyén thoi gian-tan sb duogc sir dung dé truyén tin hiéu tham chiéu.

$702. Thiét bi mang gui tin hiéu tham chiéu dén thiét bi dau cudi trén tai nguyén
thoi gian-tan sd.

$703. Thiét bi dau cudi xac dinh tai nguyén mién thdi gian trong khoang thoi gian
thr nhat dua trén sd luong co hoi tim goi trong chu ky tiép nhan khong lién tuc, va sau
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d6 nhan tin hiéu tham chiéu tir thiét bi mang trén tai nguyén thoi gian-tan s6 twong ng.
Tay chon, vi dy, tin hidu tham chiéu theo cac buée S701 dén S703 c6 thé 1a NRS trong
hé théng NB-ToT, hodc c6 thé 1a tin hiéu tham chiéu khac. Diéu nay khong bi gi6i han
cu thé trong phwong 4n cla sang ché.

Tay chon, vi du, khoang thoi gian thir nhit tht nhét theo céc bude $701 dén S703
¢6 thé 1a chu ky thoi gian trong chu ky thi nhat. Vi du, khoang thdi gian thir nhét bang
v6i hé s6 ty 18 thit hai nhan v6i chu k¥ thir nhit. Hé s6 ty 18 thit hai ¢ day c6 thé bang 1,
hoiic c6 thé 1a s6 thap phan 16n hon 0 va nhé hon 1. Vi du, hé s6 ty 1¢ tht hai bang 0,5
hodc 1/3. Biéu nay khong bi gi¢i han cu thé trong phwong 4n clia sang ché. Chu ky tha
nhét & ddy 14 chu k¥ lién quan dén chu ki DRX. Vi du, chu ky thtt nhét bang v6i hé sb
£y 1& th@ ba nhan véi chu ky DRX. Hé s6 ty 18 thit ba & ddy c6 thé la sé nguyén 16n hon
hogc bang 1, viduy, 1,2, 3, ...; hodc c6 thé 1a s thap phan 16n hon 0, vi du, 0,5 hogc 1,5.
Diéu nay khong bi gi6i han cu thé trong phuong 4n cla sang ché. Heé s6 ty 1& tha hai
va/hodc hé sé ty 1¢ thit ba theo phuong 4n ciia sang ché c6 thé dugc chi dinh bdi thiét bi
mang dén thiét bi dau cudi, hodc c6 thé duge théa thuan trong giao thurc. Diéu nay khong
bi gi6i han cu thé trong phuong 4n cia sang ché.

Tuy chon, vi du, tai nguyén mién tan s trong tai nguyén thoi gian-tan s6 theo cac

buéc S701 dén S703 co thé 1a tai nguyén mién tan s trong tai nguyén thoi gian-tan s6
trong d6 co hdi tim goi hodc tin hiéu thirc diy dang duoc dinh vi. Noi cach khac, tai
nguyén mién tan s6 trong tai nguyén thoi gian-tan s6 cho viéc truyén tin hiéu tham chiéu
va tai nguyén mién tin s6 trong tai nguyén thoi gian-tan s6 trong d6 co hoi tim goi hodc
tin hiéu thire day dang duogc dinh vi ¢6 thé 12 tai nguyén mién tan s6 gidng nhau.
Tuy chon, tai nguyén mién tan sd trong tai nguyén thoi gian-tan s6 theo cac budc S701
dén S703 c6 thé khong phai 1 tai nguyén mién tin sb trong tai nguyén thdi gian-tan so
trong d6 co hoi tim goi hodc tin hiéu thuc ddy dang dugc dinh vi. N6i cach khac, tai
nguyén mién tan sb trong tai nguyén thoi gian-tan s6 cho viée truyén tin hiéu tham chiéu
va tai nguyén mién tan sb trong tai nguyén thoi gian-tan s6 trong d6 co hdi tim goi hodc
tin hiéu thirc day dang dugc dinh vi ¢6 thé 1a cac tai nguyén mién tan sé khac nhau.
Trong trudng hop, thiét bi mang c6 thé chi ra, thiét bi dau cudi bang viée sir dung tham
s chi thi tai nguyén mién tan s6 thu nhat, tai nguyén mién tan sb trong tai nguyén thoi
gian-tan s cho viéc truyén tin hiéu tham chiéu. Diéu nay khong bi gi6i han cu thé trong
phuong an cua sang ché.
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Tuy chon, tai nguyén mién thoi gian trong tai nguyén thoi gian-tan s6 theo cac bude
$701 dén S703 6 thé bao gdm it nhat mot trong s tai nguyén mién thoi gian thir nhat
va tai nguyén mién thoi gian thi hai. Tai nguyén mién thoi gian thir nhit bao gdm it
nh4t mot khung phu twong tng véi mot hodc nhiéu co hoi tim goi trong khoang thoi
gian thur nhét, X1 khung phu & truéc khung phu tuong tng voi mdi mot hodc nhiéu co
hoi tim goi, hodc Y1 khung phu ¢ sau khung phu twong ung véi mdi mot hodc nhiéu co
hoi tim goi, & do X1 1a s6 nguyén 16n hon hoic bang 0, Y1 1a s6 nguyén 16n hon hodc
bing 0, va tong X1 va Y1 lién quan dén s6 luong co hoi tim goi trong chu ky DRX.
Theo trién khai cu thé, tai nguyén mién thoi gian thu nhét bao gdm khung phu twong
ung véi mot hodc nhiéu co hoi tim goi trong khoang thoi gian thir nhét, X1 khung phu
& truge khung phu twong tmg v6i mdi mdt hoac nhiéu co hoi tim goi, va Y1 khung phu
& sau khung phu twong ting v&i mdi mot hodc nhiéu co hoi tim goi, & d6 X1 1a sd nguyén
16n hon hodc bing 0, Y1 13 s6 nguyén 16n hon hodc bang 0, va tong X1 va Y1 lién quan
dén sb luong co hi tim goi trong chu ky DRX.

Tai nguyén mién thoi gian thit hai bao gbm it nhat mot khung phu bét dau ciia mot
hodc nhidu tin hiéu thic ddy trong khoang thoi gian thit nhat, X2 khung phu & trude
khung phu bit dau cta mdi tin hiéu thirc day trong mot hodc nhiéu tin hiéu thirc day,
hoac Y2 khung phu ¢ sau khung phu bit dau cua mdi tin hiéu thire ddy trong mot hodc
nhidu tin hiéu thie day, & d6 X2 1a sé nguyén 16n hon hodc bang 0, Y2 1a s6 nguyén 16n
hon hodc bang 0, va tong X2 va Y2 lién quan dén sb luong co hoi tim goi trong chu ky
DRX. Theo phwong phap trién khai cu thé, tai nguyén mién thoi gian thir hai bao g6m
khung phu bat dau ctia mot hodc nhiéu tin hiéu thirc day trong khoang thdi gian thir nhét,
X2 khung phu 6 trude khung phu bat dau ctia mdi tin hiéu thire day trong mot hodc nhiéu
tin hiéu thirc day, va Y2 khung phu & sau khung phu bt dau cta mdi tin hidu thirc day
trong mot hodc nhiéu tin hiéu thic day, & d6 X2 1a s6 nguyén 16n hon hodc bang 0, Y2
1a s6 nguyén 16n hon hodc béang 0, va tong X2 va Y2 lién quan dén s6 lugng co hoi tim
goi trong chu ky DRX.

Can phai luu y rang, theo phuong 4n cla sang ché, cac mo ta duoc dé xuat bang
cach st dung vi du trong d6 s6 lwgng khung phu & trude khung phu twong Gng voéi mdi
co hoi tim goi 14 gidng nhau va 1a X1, s6 lugng khung phu & sau khung phu tuong Gmg
v6i mdi co hoi tim goi 14 gidng nhau va la Y1, s6 lugng khung phu & truée khung phu
bét dAu ctia mai tin hiéu thire ddy 1a gidng nhau va 1a X2, va s6 luong khung phu & sau
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khung phu bit diu ciia mdi tin hiéu thirc ddy 1 giéng nhau va la Y2. Chac chan, sb
lugng khung phu & trude cac khung phu twong img v6i cac co hdi tim goi khac nhau ¢6
thé 1a khac nhau, hodc sd luong khung phu & sau cac khung phu tuong tmg véi cac co
hoi tim goi khac nhau c6 thé 1a khac nhau, hodc s6 luong khung phu & trude cac khung
phu bat dau cua cac tin hiéu thic ddy khac nhau c6 thé 1a khéc nhau, hoic sb lugng
khung phu & sau cac khung phu bat dau clia cac tin hiéu thirc ddy khac nhau c6 thé 1a
khac nhau. Diéu nay khong bi gi¢i han cu thé trong phwong 4n clia sang ché.

Tuy chon, theo phuong an cua sang ché, tong X1 va Y1 lién quan dén sb luong co
hoi tim goi trong chu ky DRX ¢6 thé bao gébm: Tong X1 va Y1 lién quan dén sb luong
cbo hoi tim goi trong chu ky DRX, chu ky DRX, va gia tri dugc chi dinh tha nhat. Theo
phuong 4n cua sang ché, it nhat mot trong sb luong co hoi tim goi trong chu ky DRX,
chu ky DRX, va gia tri dugc chi dinh thir nhét ¢6 thé dugc thoa thuan trong giao thic,
hodc ¢6 thé duoc tao cAu hinh béi thiét bi mang cho thiét bi dau cudi. Diéu nay khong
bi gi6i han cu thé trong phurong 4n clia sang ché.

Tuy chon, theo phuong an cua sang ché, tong X2 va Y2 lién quan dén sb luong co
hoi tim goi trong chu ky DRX ¢6 thé bao gdm: Téng X2 va Y2 lién quan dén sb luong
co hdi tim goi trong chu ky DRX, chu ky DRX, va gia tri dugc chi dinh tht hai. Theo
phuong 4n cua sang ché, it nhat mot trong sé luong co hoi tim goi trong chu ky DRX,
chu ky DRX, va gia tri dugc chi dinh thir hai c6 thé duoc thoa thuan trong giao thirc,
hodc ¢6 thé duoc tao cAu hinh bai thiét bi mang cho thiét bi dau cudi. Diéu nay khong
bi gi¢i han cu thé trong phuong 4n cua sang ché.

Tuy chon, tai nguyén mién thoi gian trong tai nguyén thoi gian-tan sd theo cac buédce
$701 dén S$703 c6 thé bao gdm it nhat mot trong s6 tai nguyén mién thoi gian thir ba va
tai nguyén mién thoi gian tht tu. Tai nguyén mién thoi gian thir ba bao gdm it nhat mot
trong cac khung phu tuwong tmg véi N3 co hdi tim goi trong mdi M3 co hdi tim goi cia
tat ca co hoi tim goi trong khoang thoi gian thir nhét, X5 khung phu & truéc khung phu
tuwong g véi mdi co hdi tim goi trong s6 N3 co hoi tim goi trong mdi M3 co hoi tim
goi, hodc Y5 khung phu 6 sau khung phu twong tng v6i mdi co hoi tim goi trong s6 N3
co héoi tim goi trong mdi M3 co hoi tim goi, & d6 M3 1a s6 nguyén 16m hon hoic bang 1,
N3 14 s6 nguyén 16n hon hodc bang 1, M3 16n hon hogc bang N3, X5 1a s6 nguyén 16n
hon hodc bang 0, Y5 1a s6 nguyén 16n hon hoic bang 0, va M3 lién quan dén sb luong
co hoi tim goi trong chu ky tiép nhan khong lién tuc. Tai nguyén mién thoi gian tha tur
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bao gdm it nhat mot trong cac khung phu b4t dAu ctia N4 tin hiéu thirc ddy trong mdi
M4 tin hiéu thtc day cua tat ca tin hiéu thirc day trong khoang thoi gian tht nhét, X6
khung phu & truée khung phu bat diu cia mdi N4 tin hiéu thirc diy trong mdi M4 tin
hiéu thtre day, hodc Y6 khung phu ¢ sau khung phu bat dau ctia mdi N4 tin hiéu thirc
dy trong mdi M4 tin hiéu thirc ddy, & d6 M4 1a s6 nguyén 16n hon hodc bang 1, N4 1a
s6 nguyén 16n hon hodc bang 1, M4 16n hon hodc bang N4, X6 1a s6 nguyén 16n hon
hodc bang 0, Y6 1a sb nguyén 16n hon hoic bang 0, va M4 lién quan dén s6 lugng co
hoi tim goi trong chu ky tiép nhan khong lién tuc.

Can phai luu ¥ rang, theo phwong 4n cla sang ché, cac mo ta dwoc dé xuit bang
cach str dung vi du trong d6 sd lugng khung phu ¢ trude khung phu tuong tng véi moi
co hoi tim goi 1 gidng nhau va 1a X5, s6 luwong khung phu & sau khung phu twong (mg
v6i mbi co hoi tim goi 14 gidng nhau va 12 Y5, s6 lugng khung phu & trude khung phu
bat ddu ctia mdi tin hidu thirc day 1a gibng nhau va 1a X6, va s6 lugng khung phu & sau
khung phu bt d4u ciia mdi tin hiéu thirc day 1a giéng nhau va la Y6. Chéc chan, s6
lugng khung phu & trude cac khung phu twong ung véi cac co hdi tim goi khac nhau ¢6
thé 1a khac nhau, hodc sé lwong khung phu & sau cac khung phu tuong (mg véi cac co
hoi tim goi khac nhau ¢co thé 1a khéc nhau, hodc sb luong khung phu & trude cac khung
phu bat ddu cta cac tin hiéu thic day khac nhau c6 thé 1a khéc nhau, hodc sé luong
khung phu & sau cac khung phu bét dau clia céc tin hiéu thirc ddy khac nhau c6 thé la
khac nhau. Diéu nay khong bi gi6i han cu thé trong phuong 4n cua sdng ché.

Tuy chon, theo phuong 4n cia sang ché, M3 lién quan dén s6 lwong co hdi tim goi
trong chu ky DRX ¢6 thé bao gdm: M3 lién quan dén sb luong co hdi tim goi trong chu
ky DRX, chu ky DRX, va gia tri dugc chi dinh thir ndm. Theo phwong an cua sang ché,
it nhat mot trong sb luong co hdi tim goi trong chu ky DRX, chu ky DRX, va gia tri
dugc chi dinh thir ndm c6 thé duoc thoa thuan trong giao thire, hodc ¢6 thé duogc tao ciu
hinh béi thiét bi mang cho thiét bi dau cudi. Didu nay khong bi giéi han cu thé trong
phuong an cua sang ché.

Tuy chon, theo phuong 4n cua sang ché, M4 lién quan dén s6 luong co hoi tim goi
trong chu ky DRX ¢6 thé bao gdm: M4 lién quan dén sb luong co hdi tim goi trong chu
ky DRX, chu ky DRX, va gia tri dugc chi dinh thir sau. Theo phuong &n cua sang ché,
it nhat mot trong s6 luong co hdi tim goi trong chu ky DRX, chu ky DRX, va gi4 tri
duoc chi dinh thir sdu c6 thé dugc thoa thuan trong giao thirc, hodc co thé dugc tao cau
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hinh boi thiét bi mang cho thiét bi dAu cudi. Diéu nay khong bi gi6i han cu thé trong
phuong 4n cua sang ché.

Kich ban 1: Tai nguyén mién thoi gian trong tai nguyén thoi gian-tan s6 theo céc
bude S701 dén S703 ¢6 thé bao gdm tai nguyén mién thoi gian thir nhat.

Vi du, tai nguyén mién thoi gian trong tai nguyén thoi gian-tan s6 theo cac budc
S701 dén S703 bao gdm tai nguyén mién thoi gian th nhét. Trong truong hop, X1
khung phu cé thé 1a X1 khung phuy lién tiép & trudce va lién tiép v6i khung phu tuong
{mg v6i mdi mot hodc nhidu co hdi tim goi, va Y1 khung phu c6 thé 12 Y1 khung phu
lién tiép & sau va lién tiép v6i khung phu twong ung voi mdi mot hodc nhidu co hdi tim
goi. Ngoai ra, X1 khung phu c6 thé 1a X1 khung phu (lién tiép) thir nhét trong Z1 khung
phu & trude khung phu tuwong ing véi mdi mot hodc nhiéu co hdi tim goi, & d6 Z1 ¢6
thé dugc thong bdo boi thiét bi mang, hodc ¢6 thé duoc thoa thuan trong giao thirc, vi
du, n6 duoc thoéa thuén trong giao thirc ma 71 béng 10; va Y1 khung phu ¢o thé 1a Y1
khung phu lién tiép & sau va lién tiép v6i khung phy tuong Gmg véi mdi mot hodc nhidu
co hoi tim goi.

Vi dy, tdng X1 va Y1 thoa mén cong thirc (4) sau:

X1+ Y1 =min{4T/nB, a} - 1 cdng thirc (4)

nB chi s6 luong co hoi tim goi trong chu ky DRX, va ¢ thé ciing duogc coi 1a mat
d6 tim goi, T chi chu ki DRX, v a la gid trj dugc chi dinh thir nhét. Gia sit rang céc vi
tri PO dugc thé hién trén Fig.3 va 16 <a <32.

KhinB =4T va X1 +Y1 =0, tainguyén mién thoi gian twong Gmg vai tin hiéu tham
chiéu c6 thé duoc thé hién trén (a) trén Fig.8, nghia 1, tai nguyén mién thoi gian bao
gbém khung phu twong tng véi mdi co hdi tim goi trong khoang thoi gian thit nhat, vi
du, khung phu 0, khung phu 4, khung phu 5, va khung phu 9 trong khung hé théng trong
d6 co hoi tim goi dugc dinh vi.

Khi nB = 2T va X1 + Y1 = 1, gia st rang X1 = 1 va Y1 = 0, tai nguyén mién thoi
gian trong ung véi tin hiéu tham chiéu c6 thé dugc thé hién trén (a) trén Fig.8, nghia la,
tai nguyén mién thoi gian bao gdbm khung phu tuong tng véi mdi co hoi tim goi trong
khoang thoi gian thu nhét va mot khung phu & trude va lién tiép v6i khung phu tuong
ung voi mdi co hdi tim goi, vi du, khung phu 3, khung phu 4, khung phu 8, va khung
phu 9 trong khung hé théng trong d6 co hoi tim goi duge dinh vi.

Khi nB = T va X1 + Y1 = 3, gia st rdng X1 = 0 va Y1 = 3, tai nguyén mién thoi
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gian twong ung v6i tin hi€u tham chiéu c6 thé duge thé hién trén (c) trén Fig.8, nghia 1a,
tai nguyén mién thoi gian bao gdém khung phu twong tng voi mdi co hoi tim goi trong
khoang thoi gian thi nhét va ba khung phu & sau va lién tiép v6i khung phu twong tng
v6i mdi co hoi tim goi, vi dy, khung phu 9 trong khung hé théng trong d6 co hoi tim goi
dwoc dinh vi, va khung phu 0, khung phu 1, va khung phu 2 trong khung h¢ théng tiép
theo ma lién tiép véi khung hé théng trong d6 co hdi tim goi duoc dinh vi.

Khi nB =T/2 va X1 + Y1 =7, gia str ring X1 = 6 va Y1 = 1, tai nguyén mién thoi
gian twong Ung voi tin hi¢u tham chiéu c6 thé dugc thé hién trén (d) trén Fig.8, nghia la,
tai nguyén mién thoi gian bao gdm khung phu twong tmg voi mdi co hoi tim goi trong
khoang thoi gian thir nhét, sau khung phu & trudc va lién tiép voi khung phu tuong Gng
voi mdi co hdi tim goi, va mdt khung phu & sau va lién tiép v6i khung phu twong tng
véi mdi co hoi tim goi, vi du, khung phu 3 dén khung phu 9 trong khung hé thng trong
d6 co hoi tim goi duge dinh vi, va khung phu 0 trong khung hé thong tiép theo ma lién
tiép v6i khung hé thdng trong d6 co hoi tim goi dugc dinh vi.

KhinB = T/4 va X1 + Y1 = 15, gia st ring X1 = 11 va Y1 = 4, tai nguyén mién thoi
gian twong Ung voi tin hi¢u tham chiéu c6 thé dugc thé hién trén (e) trén Fig.8, nghia 1a,
tai nguyén mién thoi gian bao gb6m khung phu tuong tng voi mdi co hdi tim goi trong
khoang thoi gian thir nhét, 11 khung phu lién tiép & trude va lién tiép v6i khung phu
tuong tng véi mdi co hoi tim goi, va 4 khung phu lién tiép & sau va lién tiép v6i khung
phu tuong g voi mdi co hdi tim goi, vi du, khung phu 8 va khung phu 9 trong kKhung
hé théng trudc ma lién tiép voi khung hé théng trong d6 co hoi tim goi duoc dinh vi,
khung phu 0 dén khung phu 9 trong khung hé théng trong d6 co hoi tim goi duge dinh
vi, va khung phu 0 dén khung phu 3 trong khung hé théng tiép theo ma lién tiép voi
khung hé théng trong d6 PO dugc dinh vi.

KhinB <T/4 va X1 +Y1=a- 1, dé biét thém chi tié vé tai nguyén mién thoi gian tuong
{mg v6i tin hiéu tham chiéu, tham khao (a) dén (e) trén Fig.8. C4c chi tiét khong duge
mo ta & day.

Tuy chon, theo phuong an cua sang ché, téng X1 va Y1 ¢6 thé duge x4c dinh béi thiét
bi mang dva trén sd lwong co hdi tim goi trong chu ky DRX, chu ky DRX, va gia tri
dwoc chi dinh thi nhét, vi du, dugc xéc dinh dya trén cong thire (4); hodic tong cta X1
va Y1 la gia tri dugce chi dinh twong Gmg voi s6 luogng co hoi tim goi trong chu ky DRX,
vi dy, nhu dwoc thé hién trén bang 1 hodc bang 2. Diéu nay khong bi gi6i han cu thé
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trong phuong 4n cua sang ché.

Béang 1

nB X1+Y1l+1
4T 1

2T 2

T 4

T/2 8

T/4 16

<T/4 a

Béang 2

nB X1+Yl
4T 0

2T 1

T 3

172 7

T/4 15
<T/4 a-1

Tuy chon, theo phuong 4n cua sang ché, khung phu trén tai nguyén mién thoi gian
thir nhét ¢6 thé bao gdm khung phu hop 1¢ (valid). Didu nay khong bi giéi han cu thé
trong phuong 4n cua sang ché. Khi tat ca khung phu trén tai nguyén mién thoi gian thir
nhét 1a cac khung phu hop 1€, khung phu twong ung véi co hdi tim goi co thé 1a khung
phu trong d6 co hoi tim goi duoc dinh vi, hoac ¢6 thé 1a khung phu hop 1€ thir nhit &
sau co hoi tim goi, X1 khung phu (lién tiép) 1a X1 khung phu hop 1¢ (lién tiép), va Y1
khung phu (lién tiép) 1a Y1 khung phy hop 1¢ (lién tiép). Piéu nay dugc md ta théng
nhit & day va chi tiét khong dwoc mo ta lai bén dudi.

Theo cac phuong 4n cua sang ché, cac khung phu hop 1€ lién tiép nghia 1a khong c6
khung phu hop 1€ khac tdn tai gitra hai khung phu hop 1&. Vi du, gia s rang, trén (b)
trén Fig.8, khung 3 trong khung hé théng trong d6 co hoi tim goi duge dinh vi khong
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phai 14 khung phu hop 1€, va khung phu 2 trong khung hé théng trong d6 co hoi tim goi
dugce dinh vi 1a khung phu hop 1€. Trong truong hop, tai nguyén mién thoi gian tuong
ung vai tin hiéu tham chiéu c6 thé bao gém khung phu 2, khung phu 4, khung phu &, va
khung phu 9 trong khung hé théng trong d6 co hdi tim goi dugc dinh vi, nhu duogc thé
hién trén Fig.9.

Tuy chon, theo kich ban 1, phwong phép guri tin hiéu tham chiéu duoc dé xuét theo
phuong 4n cia sang ché ¢6 thé con bao gdbm: Thiét bi mang gtri thong tin c4u hinh thu
nhét ctia tin hiéu tham chiéu dén thiét bi diu cudi. Thong tin cAu hinh thi nhat bao gom
it nhat mot trong s& X1, Y1, chu ky thir nhat (period), khoang thdi gian thtr nhat, do
chénh léch (offset) ctia khoang thoi gian thir nhét trong chu ky thit nht, va s6 1an lap lai
ctia khoang thoi gian thir nhét. Diéu nay khong bi gi6i han cu thé trong phwong 4n ciia
sang ché.

D4 biét thém cac md ta ciia chu ky thi nhat va khoang thoi gian thit nhét, tham khao
b6 phan trén. Cac chi tiét khong duge mo ta & day. Do chénh 1éch cta khoang thoi gian
th nhat trong chu ky thir nhat c6 thé 12 S1 khung hé théng hoac S2 khung phy, va S2 1a
0 hoac sd nguyén duong. S6 1an lap lai ciia khoang thoi gian thir nhit 13 sé nguyén
duong, (khoang thoi gian thu nhét x s 1an 13p lai ciia khoang thoi gian tha nhat) nhé
hon hodc bing khoang thoi gian ciia chu ky thir nhat, va do chénh 1éch cua khoang thoi
gian thir nhét trong chu ky thir nhat nhé hon hogc bang chénh 1éch giita khoang thoi gian
ctia chu ky th nhit va (khoang thoi gian thit nhét x s6 1an 14p lai cua khoang thoi gian
thit nhat). Didu nay duge mo ta théng nhat & day va chi tiét khong duge mo ta lai bén
dudi.

Theo cach nay, sau khi nhan thong tin cdu hinh thir nhat tir thiét bi mang, thiét bi
dAu cudi c6 thé xac dinh tai nguyén mién thoi gian trong khoang thoi gian thi nhat hodc
tai nguyén mién thoi gian trong chu ky thir nhét dua trén thong tin cau hinh thir nhét va
s6 luong co hoi tim goi trong chu ky DRX. Vi du, gia st rang thong tin c4u hinh thir
nhét bao gdm khoang thoi gian thir nht va it nhit mot trong s6 X1 va Y1, thiét bi dau
cubi c6 thé xac dinh tai nguyén mién thoi gian trong khoang thoi gian thu nhat duva trén
thong tin cau hinh thi nhat va sb lugng co hoi tim goi trong chu ky DRX. Ngoai ra, vi
du, gia st rang théng tin cAu hinh tht nhét bao gbém it nhit mét trong s6 X1 vaYl, it
nhit mot trong s& d6 chénh léch ciia khoang thoi gian thu nhét trong chu ky tha nhat va
sb 1an 1ap lai ctia khoang thoi gian tht nhat, chu ky thir nhét, va khoang thoi gian thi
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nhAt, thiét bi dau cubi co6 thé xac dinh tai nguyén mién thoi gian trong khoang thoi gian
thir nhét dua trén thong tin ciu hinh tht nhét va sb luong co hoi tim goi trong chu ky
DRX. Diéu nay khong bi gi6i han cu thé trong phuong an clia sang ché.

Vi du, gia sir ring chu ky DRX = 128 khung hé théng, chu ky thir nhat = 0,5 x chu
ky DRX = 64 khung hé théng, khoang thoi gian thtr nhat = (1/32) x chu ky thir nhét, do
chénh 1&ch clia khoang thdi gian thir nhat trong chu ky thtr nhat 1a mdt khung hé théng,
s6 1an 1ap lai ctia khoang thoi gian thu nhét 12 2, va khi nB = 2T, tai nguyén mién thoi
gian twong Ung vdi tin hiéu tham chiéu nhu dugc thé hién trén (b) trén Fig.8. Trong
trudmg hop, khi nB = 2T, tai nguyén mién thoi gian trong chu ky tha nhit ¢6 thé bao
gb6m khung phu 3, khung phu 4, khung phu 8, va khung phu 9 trong khung hé théng thir
hai dén khung hé théng thi nam trong chu ky thir nhat, nhu duoc thé hién trén Fig.10.

Tuy chon, phwong an trén dugc mo ta bang cach st dung vi du trong do thiét bi
mang gii thong tin cAu hinh thtt nht dén thiét bi dau cudi. Thiét bi mang c6 thé giri
thong tin c4u hinh thir nhat dén thiét bi diu cudi trong ban tin hé thong hogc béo hiéu
16p cao hon. Viduy, ban tin hé théng c6 thé 1a khéi théng tin hé thong (system information
block, SIB) hoic khoi thong tin chu (master information block, MIB), va bao hiéu 16p
cao hon c6 thé 1a bao hiéu diéu khién tai nguyén vo tuyén (radio resource control, RRC).
Diéu nay khong bi giéi han cu thé trong phurong 4n cua sang ché.

Tuy chon, tat ca thong tin cia X1, Y1, chu ky tht nhét, khoang thoi gian thu nhit,
do chénh léch cua khoang thoi gian thir nhét trong chu ky thur nhét, va s 1an lap lai cua
khoang thoi gian thir nhat c6 thé dugc tao cAu hinh boi thiét bi mang cho thiét bi dau
cubi, nghia 13, thong tin cAu hinh th(r nhit bao gé)m X1, Y1, chu ky tht nhét, khoang
thoi gian tht nhét, do chénh 1éch clia khoang thoi gian thi nhét trong chu ky th nhat,
va s 1an 1ap lai cia khodng thoi gian thir nhit. Ngoai ra, tit ca thong tin cua X1, Y1, va
chu k¥ thtr nhét, khoang thi gian thit nhit, do chénh 1éch ctia khoang thoi gian thtr nht
trong chu ky tht nhat, va sb 14n lap lai ctia khoang thoi gian thu nhat c¢6 thé dugc théa
thuan trong giao thtrc. Trong trudng hop, thiét bi mang khong can giri thong tin cAu hinh
thit nhat dén thiét bi ddu cudi. Ngoai ra, mot s thong tin ctia X1, Y1, chu ky thir nhét,
khoang thoi gian thir nhét, do chénh 1éch cia khoang thdi gian thi nhat trong chu ky thir
nhét, va s6 1an 1ap lai cta khoang thoi gian thir nhét 6 thé duge tao cau hinh béi thiét
bi mang cho thiét bi dau cudi, va mot sé thong tin cia X1, Y1, chu ky thir nhat, khoang
thoi gian thi nhét, do chénh léch cua khoang thoi gian tha nhét trong chu ky thir nhét,
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va s6 1an lap lai cta khoang thoi gian thi nhét c¢6 thé duge thoa thuan trong giao thie.
Vi du, thong tin cAu hinh tht nhit bao gém it nhat mot trong s6 X1, Y1, va chu ky tht
nhét, khoang thoi gian tht nhét, d chénh 1&ch ciia khoang thoi gian thit nhét trong chu
kg thtt nhat, va sb 1an 13p lai cta khoang thoi gian thit nhét c6 thé duge thoa thudn trong
giao thure. Diéu nay khong bi gi¢i han cu thé trong phuong an cla sang ché.

Tay chon, néu phuong phap gui va nhén tin higu tham chiéu duoc dé xuat theo
phuong 4n cua sang ché dugc sir dung trong hé théng NB-IoT, trén séng mang khong
neo, khi khong c6 ban tin 1ap lich tim goi tdn tai trong khong gian tim kiém NPDCCH
¢6 khung phu bt dau 1a khung phy twong Gng véi PO, thiét bi mang c6 thé giri NRS dén
thiét bi dau cudi trén tai nguyén thoi gian-tin s tuong tng, & d6 tai nguyén mién thoi
gian trong tai nguyén thoi gian-tan sd 1 tai nguyén mién thoi gian thi nhét, sao cho thiét
bj dAu cubi ¢6 thé thye hién do luong dya trén NRS. Khi ban tin 13p lich tim goi ton tai
trong khong gian tim kiém NPDCCH c6 khung phu bat dau la khung phu twong tmg véi
PO, thiét bj mang ¢6 thé giri NRS dén thiét bi dAu cudi trén tai nguyén thoi gian-tan so
tuwong Gmg, & d6 tai nguyén mién thoi gian trong tai nguyén thoi gian-tan sd 14 tai nguyén
mién thoi gian tht nhét, sao cho thiét bi dau cudi c6 thé thyc hién do luong dya trén
NRS. Ngoai ra, thiét bi mang giri NRS tai vi tri tmg ctr tai d6 ban tin 18p lich tim goi ¢6
thé duoc phat hién, trong 10 khung phu & tru¢e khung phu thir nhét tai vi tri ung cu, va
trong bén khung phu & sau khung phu cudi cung & vi tri ing ctt, sao cho thiét bi dau
cubi c6 thé thue hién giai didu ché dua trén NRS. Khi NRS duge st dung cho giai diéu
ché va NRS dugc sit dung dé do chong chéo (overlap), thiét bi mang gtri cac NRS bing
cach sir dung tap hop cua tai nguyén thoi gian-tin sd, va vi tri img ct tai d6 ban tin lap
lich tim goi c6 thé duoc phat hién, 10 khung phu & trwée khung phu thir nhét & vi tri ing
ctt, va bén khung phu & sau khung phu cudi cing & vi tri ing ct.

Vi du, nhu duoc thé hién trén Fig.11, nB = 4T, va khoang thoi gian thi nhat 1a bon
khung hé théng. Trong truomg hop, theo cach trén cla vige xéc dinh tai nguyén mién
thoi gian thir nhét, gii st ring thiét bi mang c6 thé giri NRS tai mbi PO trong khoang
thosi gian thtt nhat thit nhit dé do lwong. Khi khung phu 0 trong khung hé thong th tu
trén Fig.11 12 vi tri ing cir tai d6 ban tin 1ap lich tim goi ¢6 thé duogc phat hién (nghia 1a,
gia st rang vi tri img ctt tai d6 ban tin 1ap lich tim goi c6 thé dwoc phat hién chiém mot
khung phu), thiét bi mang c6 thé gtri NRS trong khung phu 0 trong khung hé théng thw
tu trén Fig.11, 10 khung phu & truée khung phu 0 trong Khung hé théng tha tu trén
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Fig.11, va bon khung phu & sau khung phu 0 trong khung hé théng thi tur trén Fig.11
cho giai diéu ché. Téng két, thiét bi mang ¢ thé guri NRS trong khung phu 0, khung phu
4, khung phu 5, va khung phu 9 trong khung h¢ thdng thir nhat va khung hé théng tha
hai, tat ca khung phu trong khung hé théng thir ba, va khung phu 0, khung phu 1, khung
phu 2, khung phu 3, khung phu 4, khung phu 5, va khung phu 9 trong khung hé théng
thir tw. Trong truong hop, khung phu 0, khung phu 4, khung phu 5, va khung phu 9 trong
khung hé thdng thit ba, va khung phu 0 va khung phu trong khung h¢ thong th tu ¢
thé duoc sir dung dé khong chi giti NRS dé do luong, ma ciing giri NRS dé giai diéu
ché, néi cach khac, thiét bi mang gii NRS trong céc khung phu trén cho ca do luong va
giai diéu ché.

Khi thiét bi diu cudi giam sat PDCCH trong khong gian tim kiém PDCCH c6 khung
phu bat dau 12 khung phu tuong tng véi co hdi tim goi, vi thiét bi dau cubi khong nhan
biét dwoc ban tin 1ap lich tim goi ¢6 ton tai hay khong, thiét bi dau cubi thuc hién do
luong br:ing cach st dung NRS chic chén ton tai trong khung phu, va thuc hién giai diéu
ché bing cach sir dung NRS ma c¢6 kha nang ton tai & vi tri ing ctr & d6 ban tin 1ap lich
tim goi ¢o thé dugc phat hién, trong 10 khung phu & truéc khung phu tha nhat & vi tri
g ctr, va trong 4 khung phu ¢ sau khung phu cubi cung & vi tri ing ct. Diéu nay dugc
mb ta thdng nhit & ddy va chi tiét khong dugc mo ta lai bén dudi.

Tuy chon, theo phwong 4n cua sang ché, khi phat hién ban tin 14p lich tim goi c6 ton
tai trong khong gian tim kiém PDCCH c6 khung phu bét dau 1a khung tuong tng véi
PO hay khéng, va thire ddy & co hoi tim goi dé gidm sat PDCCH, thiét bi dau cudi ¢6
thé x4c dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhat dya trén s lugng
co hoi tim goi trong chu ky tiép nhan khong lién tuc, nhan tin hiéu tham chiéu tir thiét
bi mang trén tai nguyén thoi gian-tan so twong tmg, va sau do6 thuc hién do luong bing
viéc str dung tin hi¢u tham chiéu dé thu duoc két qua do luong, vi du, thuc hién do luong
RSRP dé nhan tin hiéu dé thu dwoc ty s6 tin hiéu trén nhiéu (signal to noise plus noise
ratio, SINR). Khi két qua do ludmg thoa méan tinh trang cu thé, thiét bi dau cudi co thé
duoc coi 12 thiét bi ddu cudi c6 tinh trang kénh tot. Hon nita, trong khong gian tim kiém
PDCCH c¢6 khung phu bét dau 1a khung phu tuong tmg véi co hoi tim goi, thiét bi dau
cudi co thé xac dinh ban tin 1ap lich tim goi ¢o tdn tai hay khong bang viéc thuc hién
phat hién mu duy nhét trén vai vi trf ing clr, ma khong thyc hién phét hién mu trén tat
¢4 vi tri tmg ctr. Vi du, nhu dugc thé hién trén Fig.12, thiét bi du cudi dugc che phu c6
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thé két thuc phat hién truéc sau viéc thyc hién phat hién chi trén ba vi tri ing cir thir
nhét trong khong gian tim kiém PDCCH, do d6 giam tiéu thu dién nang ctia thiét bi dau
cudi.

Kich ban 2: Tai nguyén mién thoi gian trong tai nguyén thoi gian-tan s6 theo cac
bude S701 dén S703 c6 thé bao gdm tai nguyén mién thoi gian thit hai.

Vi du, tai nguyén mién thoi gian trong tai nguyén thoi gian-tan s theo cac bude
S701 dén S703 bao gdm tai nguyén mién thoi gian thi hai. Trong trudng hop, X2 khung
phu c6 thé 1a X2 khung phy lién tiép trude va lién tiép v6i khung phu bat dau ctia mdi
mot hodc nhiéu tin hiéu thire ddy, va Y2 khung phu c6 thé 1a Y2 khung phu lién tiép sau
va lién tiép voi khung phu bét dau ciia mdi mot hodc nhidu khung phu bét dau trong mdi
mot hodc nhiéu tin hidu thire ddy. Ngoai ra, X2 khung phu c6 thé 1a X2 khung phu (lién
tiép) thir nhét trong Z2 khung phu & truée khung phu bét dau trong mdi mot hodc nhidu
tin hiéu thirc day tim goi, & d6 Z2 co thé dugc thong bao boi thiét bi mang, hoac c6 thé
dugc thoa thuan trong giao thire, vi dy, n6é dugc théa thudn trong giao thirc ma 72 bing
10; va Y2 khung phu c6 thé 1a Y2 khung phu lién tiép & sau va lién tiép v6i khung phu
bt dau trong mdi mot hodc nhiéu co hoi tim goi.

Vi du, tdng X2 va Y2 thoa man cong thire (5) sau:

X2 + Y2 =min{4T/nB, b} - 1 cong thirc (5)

nB chi s lwong co hoi tim goi trong chu ky DRX, va ¢6 thé cling duoc coi 1a mat
dd tim goi, T chi chu ky DRX, va b 1a gia tri duoc chi dinh thir hai, va co thé dugc thoa
thuén trong giao thirc, hodc ¢ thé dugc tao cu hinh béi thiét bi mang, & d6 n6 khong
bi gi6i han cu thé theo phuong 4n cua sang ché.

Vi duy, gid st réng cac vi tri PO duoc thé hién trén Fig.3, 16 < a < 32, khoang cach
= 30 ms, va khoang thoi gian WUS tdi da = 2ms.

Khi nB = 4T va X2 + Y2 = 0, gia st rang khung phu bat dau ciia WUS tuong tng
v6i mdi vi tri PO duogc thé hién trén (a) trén Fig.13. Khung phu bét dau cia WUS twong
tmg v&i khung phu 4 trong khung hé théng thir tr ma duoc thé hién trén khung phu 2
trong khung hé théng tht nhit ma dugc thé hién, khung phu bat dau cia WUS tuong
ing va6i khung phu 5 trong khung hé théng thu tu ma duoc thé hién 13 khung phu 3 trong
khung hé thong thw nhit ma dwoc thé hién, khung phu bat d¢iu cia WUS tuong tmg véi
khung phu 9 trong khung h¢ théng thtr tw ma duge thé hién 1a khung phu 7 trong khung
hé théng thir nhat ma dugc thé hién, khung phu bat dau cia WUS tuwong tmg v6i khung
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phu 4 trong khung hé théng thtr nam ma khong duge thé hién 12 khung phu 2 trong
khung hé théng thir hai dugc thé hién, khung phu bét dau cia WUS twong tmg v6i khung
phu 9 trong khung hé¢ théng tha nim ma khong duoc thé hién 13 khung phu 7 trong
khung hé théng thir hai ma duogc thé hién, khung phu bat dau ciia WUS tuong tng véi
khung phu 4 trong khung hé théng tht sau ma khong duoc thé hién 1a khung phu 2 trong
khung hé thong thi ba ma duoc thé hién, khung phu bat dau cia WUS tuong tng véi
khung phu 5 trong khung hé théng thtr sdu ma khong dugc thé hién 1a khung phu ba
trong khung h¢ thdng thir ba ma duoc thé hién, khung phu bat dau cia WUS tuong tmg
véi khung phu 9 trong khung hé thong thir sdu khong duoc thé hién 13 khung phu 7 trong
khung hé thong thir ba dugc thé hién, khung phu bat dau cia WUS twong tng v6i khung
phu 4 trong khung hé théng thtr 7 khong duge thé hién 1a khung phu 2 trong khung hé
théng thr tu duoc thé hién, Khung phu bat dau cua WUS tuong g véi khung 5 trong
khung hé thong thit bay khong duoc thé hién 1a khung phu 3 trong khung hé théng thu
tu dwoc thé hién, va khung phu bét ddu ctia WUS twong tng v6i khung phu 9 trong
khung hé thong thtr bay khong dugce thé hién 1a khung 7 trong khung hé théng thir tu
dugc thé hién. Trong trudong hop, tai nguyén mién thoi gian trong Gng vé6i tin hiéu tham
chiéu ¢6 thé dugc thé hién trén (a) trén Fig.13, nghia 13, tai nguyén mién thoi gian bao
gdm khung phu bat dau cua mdi tin hiéu thirc ddy trong khoang thoi gian thir nhét, vi
du, khung phu 2, khung phu 3, khung phu 7 trong khung hé théng trong d6 khung phu
bét dau cua tin hiéu thirc ddy duogc dinh vi.

Khi nB = 2T va X1 + Y1 = 1, gia st rang khung phu bit dau cia WUS tuong tng
véi mdi vi tri PO dugce thé hién trén (b) trén Fig.13. Khung phu bat dau cia WUS tuong
ung vai khung phu 4 trong khung hé théng thir tu dugc thé hién 1a khung phu 2 trong
khung hé théng thir nhit dugc thé hién, khung phu bat dau cia WUS tuong (mg voi
khung phu 9 trong khung hé théng thi tw dwge thé hién 1a khung phu 7 trong khung hé
thdng thir nhét dugc thé hién, khung phy bat dau cia WUS twong tmg v6i khung phu 4
trong khung hé théng thr nim khong dugce thé hién 1a khung phu 2 trong khung hé thong
thr hai duoc thé hién, khung phu bat dau ctia WUS tuong tmg v&i khung phu 9 trong
khung hé théng thir nam khong dugce thé hién 1a khung phu 7 trong khung hé thong thi
hai dugc thé hién, khung phu bit dau cia WUS tuong tmg v6i khung phu 4 trong khung
hé thong thir sdu khong dugc thé hién 1a khung phu 2 trong khung hé théng thi ba duoc
thé hién, khung phu bt dau cia WUS tuong (mg v6i khung phu 9 trong khung hé théng
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thtr sau khong dugc thé hién 1a khung phy 7 trong khung hé théng thir ba dugc thé hién,
khung hé thong cia WUS tuong Ung véi khung phu 4 trong khung hé thong thu bay
khong duoc thé hién 1a khung phu 2 trong khung hé théng thi tw dwgc thé hién, va khung
phu b4t diu cia WUS twong (g v6i khung phu 9 trong khung h¢ thong thi bay khong
dugc thé hién 1a khung phu 7 trong khung hé théng thw tu dugc thé hién. Trong truong
hop, tai nguyén mién thoi gian twong tmg véi tin hiéu tham chiéu c6 thé dugc thé hién
trén (b) trén Fig.13, nghia la, tai nguyén mién thoi gian bao gbém khung phu bat diu cua
mdi tin hiéu thirc day trong khoang thoi gian thu nhét va mot khung phu & trude va lién
tiép v6i khung phu bat diu cia mdi tin hiéu thic day, vi du, khung phu 2, khung phu 6
va khung phu 7 trong khung hé théng trong d6 khung phu bat dau cta tin hiéu thirc day
duoc dinh vi.

KhinB =T va X2 +Y2=3,hoicnB=T/2vaX2+Y2=7,hodacnB =T/4 va X2+
Y2 =15, hodic nB < T/4 va X2 + Y2 = a - 1, dé biét chi tiét vé tai nguyén mién thoi gian
twong tng véi tin hi€éu tham chiéu, tham khao (a) va (b) trén Fig.13. Céc chi tiét khong
duoc mo ta ¢ day.

Tuy chon, theo phuong 4an cua sang ché, tong X2 va Y2 ¢6 thé duoc xac dinh béi
thiét bi mang dya trén s6 lugng co hdi tim goi trong chu ky DRX, chu ky DRX, va gia
tri dugc chi dinh thi hai, vi dy, dugc xac dinh dya trén cong thuc (5); hodc téng cua X2
va Y2 la gia tri dugc chi dinh twong (ing voi s6 luong co hdi tim goi trong chu ky DRX,
vi du, nhu duoc thé hién trén bang 3 hodc bang 4. Diéu nay khong bi giéi han cu thé

trong phuong 4n cua sang ché.

Bang 3

nB X1+Y1+1
AT 1

2T 2

T 4

T/2 8

T/4 16

<T/4 b
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Béang 4

nB X1+Y1
4T 0

2T 1

T 3

T2 7

T/4 15

<T/4 b-1

Tuy chon, theo phuong 4n cia sang ché, khung phu trén tai nguyén mién thoi gian
thit hai c6 thé bao gdm khung phu thuong, hogc c6 thé bao gdm khung phu hop 1€ (valid).
Diéu nay khong bi gi6i han cu thé trong phwong an clia sang ché. Vi khung phu bét dau
cta tin hiéu thic day la khung phu hop 1€, khi tat ca khung phu trén tai nguyén mién
thoi gian thir hai 1a cac khung phu hop 1€, X2 khung phu (lién tiép) 1a X2 khung phu
hop 18 (lién tiép), va Y2 khung phu (lién tiép) 1a Y2 khung phu hop 1¢ (lién tiép). Piéu
nay duoc md ta thong nhat ¢ ddy va chi tiét khong duge mo ta lai bén dudi.

Theo phuong 4n cua sang ché, cac khung phu hop 18 lién tiép nghia la khong c6
khung phu hop 1¢ khac tdn tai gitta hai khung phu hop 1¢. Vi du, gia sit rang, trén (b)
trén Fig.13, khung 6 trong khung h¢ théng trong d6 khung phu bat dau cia tin hiéu thirc
day dugc dinh vi khong phai 1a khung phu hop 1€, va khung phu 5 trong khung hé théng
trong d6 khung phu bat dau cua tin hiéu thic day duoc dinh vi 12 khung phu hop €.
Trong trudng hop, tai nguyén mién thoi gian trong tmg véi tin hiéu tham chiéu co6 thé
bao gdm khung phu 1, khung phu 2, khung phu 5, va khung phu 7 trong khung h¢ théng
trong d6 khung phu bt diu cua tin hiéu thire ddy dugc dinh vi, nhu duoc thé hién trén
Fig.14.

Tity chon, theo kich ban 2, phuong phap gui tin hiéu tham chiéu duge dé xuét theo
phuong &n cua sang ché c6 thé con bao gdm: Thiét bi mang giri thong tin c4u hinh tha
hai ctia tin hiéu tham chiéu dén thiét bi ddu cudi. Thong tin cau hinh th& hai bao gom it
nhat mot trong s6 X6, Y6, chu ky thir nhét, khoang thai gian tht nhat, dd chénh léch cia
khoang thoi gian thir nhat trong chu ky thte nhét, va s6 1an lap lai ctia khoang thoi gian
thr nhat. Diéu nay khong bi giéi han cu thé trong phuong 4n cua sang ché.
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Dé biét cac mo ta lién quan cta chu ky thu nhét, khoang thoi gian thit nhat, va do
chénh 1&ch ciia khoang thoi gian thir nhit trong chu ky thir nhat, tham khao kich ban 1.
Céc chi tiét khong dugc mo ta & day.

Theo céch nay, sau khi nhan thong tin cAu hinh th hai tir thiét bi mang, thiét bi dau
cudi c6 thé xac dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhat hodc tai
nguyén mién thoi gian trong chu ky tha nhét dua trén théng tin cau hinh tht hai va sb
luong co hoi tim goi trong chu ky DRX. Vi du, gia su rang thong tin cdu hinh tht hai
bao gdm khoang thoi gian thir nhat va it nhit mot trong s X2 va Y2, thiét bi dau cudi
¢6 thé xac dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhit dya trén thong
tin cAu hinh tht hai va sé lugng co hdi tim goi trong chu ky DRX. Ngoai ra, vi dy, gia
st rang thong tin cAu hinh th hai bao gdm it nhat mot trong s6 X2 va Y2, it nhat mot
trong s6 do chénh 1éch ctia khoang thoi gian th nhét trong chu ky thi nhét va s6 lan lap
lai ctia khoang thoi gian thit nhét, chu ky thir nhét, va khoang thoi gian thir nhat, thiét b
dAu cudi c6 thé xac dinh tai nguyén mién thoi gian trong khoang thdi gian thir nhat dya
trén thong tin cau hinh thir hai va s6 lwong co hoi tim goi trong chu ky DRX. Diéu nay
khong bi giéi han cu thé trong phuong an clia sang ché.

Vi du, gia sir ring chu ky DRX = 128 khung hé théng, chu ky thir nhat = 0,5 x chu
I DRX = 64 khung hé théng, khoang thoi gian thir nhat = (1/32) x chu ky tht nhat, do
chénh léch cia khoang thdi gian tht nhat trong chu ky thi nhét 1a mot khung hé théng,
s6 1an 1ap lai ctia khoang thoi gian thi nhét 1a 2, va khi nB = 2T, tai nguyén mién thoi
gian tuong ung voéi tin hiéu tham chiéu nhu duoc thé hién trén (b) trén Fig.13. Trong
truomg hop, khi nB = 2T, tai nguyén mién thoi gian trong chu ky thu nhét c6 thé bao
gbm khung phu 1, khung phu 2, khung phu 6, va khung phu 7 trong khung hé théng thu
hai dén khung hé théng th® nam trong chu ky thir nhat, nhu dugc thé hién trén Fig.15.

Tuy chon, phuong an trén duge mo ta bang cach str dung vi du trong dé thiét bi
mang giri thong tin c4u hinh thi hai dén thiét bi diu cudi. Thiét bi mang c6 thé gui thong
tin cAu hinh thi hai dén thiét bi dau cudi trong ban tin hé théng hodc bao hiéu 16p cao
hon. Vi du, ban tin hé théng ¢6 thé 1a SIB hodc MIB, va bao hiéu 16p cao hon ¢6 thé 1a
béo hiéu RRC. Diéu nay khong bi gi6i han cu thé trong phuong an cla sang ché.

Tuy chon, tat ca thoéng tin cua X2, Y2, chu ky thur nhét, khoang thoi gian thir nhat,
d6 chénh léch ctia khoang thoi gian thir nhét trong chu ky thit nht, va s6 1an lap lai cia
khoang thdi gian thir nhat ¢6 thé dugc tao cdu hinh béi thiét bi mang cho thiét bi dau
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cubi, nghia 13, thong tin cAu hinh thit hai bao gdm X2, Y2, chu k¥ thit nhat, khoang thoi
gian thir nhat, do chénh 1éch cia khoang thoi gian thir nhét trong chu ky tha nhat, va s
lan lap lai cia khoang thoi gian thir nhét. Ngoai ra, tat ca thong tin cia X2, Y2, va chu
ky thi nhat, khoang thoi gian thir nhit, 6 chénh 1éch cua khoang thoi gian thir nhat
trong chu ky thtr nhat, va s6 14n 13p lai cta khoang thoi gian thir nhét c6 thé dugc thoa
thuén trong giao thirc. Trong truong hop, thiét bi mang khong can giri thong tin c4u hinh
tht hai dén thiét bi dAu cudi. Ngoai ra, mot sé thong tin cia X2, Y2, chu ky thtt nhét,
khoang thoi gian thit nhét, d6 chénh 1éch ctia khoang thoi gian thir nhét trong chu ky tht
nhét, va s6 1an 1ap lai ctia khoang thoi gian thit nhit c6 thé duge tao cau hinh boi thiét
bj mang cho thiét bi diu cudi, va mot s6 thong tin cta X2, Y2, chu ky thit nhat, khoang
thoi gian thtt nhét, do chénh léch ctia khoang thoi gian thir nhat trong chu ky thir nhat,
v s6 1an 13p lai ctia khoang thoi gian thi nhat ¢6 the duoc thoa thudn trong giao thirc.
Vi du, thong tin cu hinh thé hai ¢6 thé bao gdm it nhat mot trong s6 X2, Y2, va chu ky
thir nhat, khoang thoi gian thit nhét, do chénh Iéch ciia khoang thdi gian thir nhat trong
chu ky thir nhét, va sé 14n 1ap lai ctia khoang thoi gian thir nhét ¢6 thé dugc thoa thudn
trong giao thurc. Diéu nay khong bi gi6i han cu thé trong phuong dn cla sang ché.

Tuy chon, theo phuong 4n cua sang ché, khi phét hién WUS ¢6 ton tai truéc PO hay
khong, thiét bi ddu cudi hd trg WUS c6 thé xac dinh tai nguyén mién thoi gian trong
khoang thoi gian thir nhét dua trén sd luong co hoi tim goi trong chu ky tiép nhan khong
lién tuc, nhan tin hi¢u tham chiéu tir thiét bi mang trén tai nguyén thoi gian-tﬁn s6 tuong
ung, va sau do6 thyc hién do ludng bang cach sir dung tin hiéu tham chiéu dé thu dwogc
két qua do luong, vi dy, thyc hién do luong RSRP dé thu duoc SINR. Khi két qua do
luomg thoa man tinh trang cu thé, thiét bi dau cudi c6 thé duoc coi 1a thiét bi dau cuoi
¢6 tinh trang kénh t6t. Thiét bi dau cudi khéi dong dé thuc hién gidm sat tir khung phy
bt ddu ciia WUS, va c6 thé két thuc giam sat WUS trude, ma khong doi dén khi khoang
thoi gian WUS t6i da két thic dé nhan biét ring khong 6 WUS ton tai, do d6 giam tiéu
thu dién nang cua thiét bi dau cudi.

Kich ban 3: Tai nguyén mién thoi gian trong tai nguyén thoi gian-tan so theo cac
bude S701 dén S703 ¢6 thé bao gdm tai nguyén mién thoi gian thir nhat va tai nguyén
mién thoi gian thit hai.

Trong kich ban, tai nguyén mién thoi gian thir nhat (nghfa 13, tai nguyén mién thoi
gian cho viéc truyén tin hiéu tham chiéu lién quan dén co hoi tim goi) ¢6 thé duge xac
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dinh theo cach cta kich ban 1, va tai nguyén mién thoi gian thit hai (nghia 13, tai nguyén
mién thoi gian cho viée truyén tin hiéu tham chiéu lién quan dén khung phu bat dau cua
tin hiéu thirc day) ¢6 thé duge x4c dinh theo cach ctia kich ban 2. Dé biét cdc mo ta lién
quan, tham khéo cdc mo ta cta kich ban 1 va kich ban 2. Cac chi tiét khong duoc mo ta
& day.

Vi du, gia st ring, khi nB = 4T, tai nguyén mién thoi gian thir nhat duoc thé hién
trén (a) trén Fig.8, va tai nguyén mién thoi gian tht hai dugc thé hién trén (a) trén Fig.13.
Trong kich ban, tai nguyén mién thoi gian twong tmg véi tin hiéu tham chiéu c6 thé duoc
thé hién trén (a) trén Fig.16, nghia 13, tai nguyén mién thoi gian bao gdm khung phu
twong ung v&i mdi co hoi tim goi trong khoang thoi gian thi nhit va khung phu bat dau
cua mdi tin hiéu thirc day, vi du, khung phu 0, khung phu 4 va khung phu 5, va khung
phu 9 trong khung hé théng trong d6 co hdi tim goi duge dinh vi, va khung phu 2, khung
phu 3, va khung phu 7 trong khung hé théng trong d6 khung phu bét dau cia tin hiéu
thirc day duoc dinh vi.

Ngoai ra, vi du, gia st rang, khi nB = 2T, tai nguyén mién thoi gian thir nhét duoc
thé hién trén (b) trén Fig.8, va tai nguyén mién thoi gian thir hai duge thé hién trén (b)
trén Fig.13. Trong kich ban, tai nguyén mién thoi gian twong tmg véi tin hiéu tham chiéu
6 thé duoc thé hién trén (b) trén Fig.16, nghia 14, tai nguyén mién thoi gian bao gom
khung phu tuong g véi mdi co hdi tim goi trong khoang thoi gian thir nhat, mot khung
phu & trude va lién tiép v6i khung phu tuong ing véi mdi co hoi tim goi, khung phu bat
dau cua mdi tin hiéu thirc ddy, va mot khung phuy 6 trude va lién tiép voi khung phu bét
diu cta mdi tin hiéu thirc day, vi du, khung phu 3, khung phu 4 va khung phu 8, va
khung phu 9 trong khung hé théng trong d6 co hoi tim goi dwge dinh vi, va khung phu
1, khung phu 2, khung phu 6, va khung phu 7 trong khung hé théng trong d6 khung phu
bt ddu cua tin hiéu thie day duge dinh vi.

Tuy chon, theo kich ban 3, phuong phép gui tin hiéu tham chiéu dwoc dé xuat theo
phuong an cua sang ché ¢6 thé con bao gdm: Thiét bi mang guri thong tin cAu hinh thir
nam ciia tin hiéu tham chiéu dén thiét bi dau cubi. Thong tin cau hinh th ndm bao gom
it nhat mét trong sé X1, Y1, X2, Y2, chu ky thir nhét, khoang thdi gian thir nhat, do
chénh léch ctia khoang thoi gian thi nhét trong chu k¥ thir nhat, va s6 lan lap lai cua
khoang thoi gian thir nhét. Diéu nay khong bi gi6i han cu thé trong phuong 4n cia sang

r
A

cheé.
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D& biét cic mo ta lién quan cia chu ky thir nhét, khoang théi gian tht nhat, va do
chénh 1éch ctia khoang thoi gian thi nhét trong chu ky tht nhét, tham khéo kich ban 1.
Céc chi tiét khong dugc md ta & day.

Theo cach nay, sau khi nhédn thong tin cAu hinh tha nam tir thiét bi mang, thiét bi
d4u cubi co thé x4c dinh tai nguyén mién thoi gian trong chu ky thit nhét dya trén thong
tin cAu hinh th nam va sb lugng co hoi tim goi trong chu ky DRX. Dé biét cac mé ta
lién quan, tham khao kich ban 1 va kich ban 2. Céc chi tiét khong duge mo ta & day.

Tuy chon, phuong an trén dugc mo ta bang cach st dung vi du trong do6 thiét bi
mang giii thong tin cdu hinh thir ndm dén thiét bi ddu cudi. Thiét bj mang c6 thé gui
thong tin cu hinh tht nam dén thiét bi du cubi trong ban tin hé théng hodc béo higu
16p cao hon. Vi du, ban tin hé théng ¢6 thé 1a SIB hoic MIB, va bao hiéu 16p cao hon
c6 thé 12 bao hiéu RRC. Diéu nay khong bi gi6i han cu thé trong phuong 4n ciia sang
ché.

Tity chon, tt ca thong tin ciia X1, Y1, X2, Y2, chu ky thi nhét, khoang thoi gian
th nhét, d chénh 1éch ctia khoang thoi gian thir nht trong chu ky tht nhat, va s6 lan
1ap lai ctia khoang thdi gian thi nhat c6 thé duoc tao cau hinh boi thiét bi mang cho thiét
bi diu cudi, nghia 13, thong tin cdu hinh thit nim bao gdm X1, Y1, X2, Y2, chu ky thu
nhét, khoang thoi gian tht nhat, do chénh léch ctia khoang thoi gian thi nhat trong chu
ky thir nhat, va sé 1an lap lai ctia khoang thoi gian thit nhat. Ngoai ra, tat ca thong tin
cua X1, Y1, X2, Y2, chu ky thu nhét, khoang thoi gian tha nhét, do chénh 1éch cua
khoéang thoi gian thi nhat trong chu ky thir nhét, va s6 1an 1ap lai cua khoang thoi gian
tht nhit c6 thé dugc thoa thuan trong giao thire. Trong trudng hop, thiét bi mang khong
can guri thong tin cAu hinh thtt ndm dén thiét bi ddu cudi. Ngoai ra, mot s6 thong tin clia
X1,Y1, X2, Y2, chu ky th& nhét, khoang thoi gian thir nhéat, do chénh léch cua khoang
thoi gian thir nhét trong chu ky thir nhét, va sb 1an 1p lai clia khoang thoi gian thir nhat
¢6 thé dugc tao cu hinh bai thiét bi mang cho thiét bi diu cudi, va mot s6 thong tin cia
X1, Y1, X2, Y2, chu ky tht nhét, khoang thoi gian thir nhat, do chénh 1éch ciia khoéng
thoi gian thir nhat trong chu k¥ thi nhét, va s 1an 13p lai ciia khoang thoi gian thir nhat
¢ thé duoc thoa thuan trong giao thirc. Vi duy, thong tin cAu hinh th& nam c6 thé bao
odm it nhat mét trong s6 X1, Y1, X2, va Y2, va chu ky tht nhat, khoang thoi gian thi
nhat, do chénh léch ctia khoang thoi gian thir nhét trong chu ki thit nhét, va sé lan lap
lai ciia khoang thoi gian thu nhét c¢6 thé duge thoéa thuan trong giao thuc. Diéu nay khong
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bi giGi han cu thé trong phwong 4n ctia sang ché.

Tuy chon, theo phwong 4n cua sang ché, X1 c6 thé gibng Y1, va X2 ¢6 thé giéng
Y2. Biéu nay khong bi giéi han cu thé trong phuong 4n cia sang ché. Trong trudng hop,
thong tin cAu hinh thi ndm c6 thé bao gdm it nhit mot trong s6 X1 (hodc X2), Y1 (hodc
Y?2), chu ky tht nhét, khoang thoi gian tht nhit, do chénh 1éch cua khoang thoi gian thi
nhét trong chu ky thtr nhat, va s 1an 1ap lai ctia khoang thdi gian thu nhat. Diéu nay
khong bi gidi han cu thé trong phurong 4n ctia sang ché.

Trong kich ban 1 dén kich ban 3, cdc mo ta lién quan duoc dé xuét bang cach su
dung vi du trong d6 tai nguyén mién thoi gian trong tai nguyén thoi gian-tan s theo céc
bude S701 dén S703 c¢6 thé bao gdm tai nguyén mién thoi gian thi nhét, tai nguyén
mién thoi gian thit hai, hodc tai nguyén mién thoi gian thir nhét va tai nguyén mién thoi
gian th{r hai. T4t ca cac vi du da cho duoc mb ta bang cach sit dung vi du trong d6 mot
hodc nhiéu co hdi tim goi trong khoang thoi gian thir nhit bao gdm tat ca co hoi tim goi
trong khodng thoi gian thu nhét, va/hodc mot hodc nhiéu tin hiéu thirc dy trong khoang
thoi gian thir nhat bao gdm tt ca tin hiéu thirc ddy trong khoang thoi gian thir nhat. Tuy
chon, mdt hodc nhiéu co hoi tim goi trong khoang thoi gian thir nhat c6 thé bao gdbm
mdt sd trong tht ca co hoi tim goi trong khoang thoi gian thu nhit, va/hodc mot hoic
" nhiéu tin hiéu thic ddy trong khoang thoi gian thir nhét bao gbm mot s trong tat ca tin
hiéu thire ddy trong khoang thoi gian thir nhét. Céc chi tiét duge mé ta & dudi.

Thr nhét, mét hodc nhidu co hdi tim goi trong khoang thai gian thir nhat c6 thé bao
gdm mot sd trong tat ca co hdi tim goi trong khoang thoi gian tha nhét dugc mod ta &
dudi.

Theo trién khai kha thi, mot s6 trong tit ca co hoi tim goi trong khoang tho1 gian
tha nhét c6 thé dugc bidu didn bing ban db bit. Vi du, gia st ring s6 lwong clia tat ca co
hoi tim goi trong khoang thoi gian thir nhit 1a F1, céc co hoi tim goi ¢6 thé dugc biéu
di®n bing ban dd bit F1-bit, trong d6 mdi bit trong ban dd bit F1-bit dugc sir dung dé
chi ra tin hiéu tham chiéu c6 dugc truyén di trong khung phu tuong tmg voi mdi co hoi
tim goi trong s6 F1 co hoi tim goi hay khong, va F1 1a mot s6 nguyén duong.

Vi du, khi nB = 4T, gia st rang khoang thoi gian tht nhat 1a bén khung hé thong.
V6i tham chiéu dén (a) trén Fig.8, bon khung hé théng bao gdbm 16 co hoi tim goi. Gia
st ring ban dd bit 1a 1110 0100 0000 0000, gia tri bit “1” chi tin hiéu tham chiéu dugc
truyén, va gia tri bit “0” chi ra rang khong c6 tin hiéu tham chiéu duge truyén. Trong
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treong hop, tai nguyén mién thoi gian tuong tmg véi tin hiu tham chiéu c6 thé bao gém
khung phu 0, khung phu 4, khung phu 5 trong khung h¢ théng thir nhat, va khung phu 4
trong khung hé théng thi hai, nhw dugc thé hién trén Fig.17.

Ngoai ra, vi du, khi nB = 2T, gia st rang khoang thoi gian tht nhit 1a bn khung hé
théng. Vi tham chiéu dén (b) trén Fig.8, bén khung h¢ théng bao gdm tdm co hdi tim
goi. Gia st ring ban dd bit 1a 1100 0000, gia tri bit “1” chi tin hiéu tham chiéu dugc
truyén, va gia tri bit “0” chi ra rang khong c6 tin hiéu tham chiéu dugc truyén. Trong
truong hop, tai nguyén mién thoi gian tuong Gmg véi tin hi¢u tham chiéu c6 thé bao gdom
khung phu 3, khung phy 4, khung phu 8, va khung phu 9 trong khung hé thong thir nhat,
nhu dugc thé hién trén (b) trén Fig.17.

Ngoai ra, vi dy, khi nB =T, gia st rang khoang thoi gian thir nhét 13 bén khung hé
théng. V6i tham chiéu dén (c) trén Fig.8, bén khung hé théng bao gdm bbn co hoi tim
goi. Gia st ring ban dd bit 1a 0100, gia tri bit “1” chi tin hiéu tham chiéu dugc truyén,
va gia tri bit “0” chi ra rang khong c6 tin hiéu tham chiéu dugc truyén. Trong trudng
hop, tai nguyén mién thoi gian twong tmg véi tin hiéu tham chiéu ¢6 thé bao gom khung
phu 9 trong khung hé théng thi hai, va khung phu 0, khung phu 1 va khung phu 2 trong
khung hé théng thir ba, nhu duge thé hién trén Fig.17.

Ngoai ra, vi du, khi nB = T/2, gia st ring khoang thdi gian thir nhét 1a bon khung
hé théng. Véi tham chiéu dén (d) trén Fig.8, bon khung hé théng bao gdm bdn co hoi
fim goi. Gia sir ring ban dd bit 14 01, gié tri bit “1” chi tin hidu tham chiéu dugc truyén,
va gia tri bit “0” chi ra rang khong c6 tin hi¢u tham chidu duoc truyén. Trong trudng
hop, tai nguyén mién thoi gian tuong ing véi tin hiéu tham chiu c6 thé bao gdm khung
phu 3 dén khung phu 9 trong khung hé théng thtr tur, va khung phu 1 trong khung hé
théng thir nim, nhu dugce thé hién trén (d) trén Fig.17.

Ngoai ra, vi du, khi nB <T/2, dé biét vi du lién quan, tham khéo cac md ta trén. Cac
chi tiét khong dugc mo ta & day.

Theo trién khai kha thi khac, mot hodc nhiéu co hoi tim goi trong khoang thoi gian
tht nhat bao gdbm N1 co hoi tim goi trong moi M1 co hoi tim goi cia tat ca co hoi tim
goi trong khoang thoi gian thir nhét, & d6 M1 1a sé nguyén 16n hon hogc bang 1, N1 la
sb nguyén 1é6n hon hodc béng 1, va M1 16n hon hoac béng NI1.

Tuy chon, theo phuong an cia sang ché, N1 co hoi tim goi ¢6 thé 1a N1 co hoi tim
goi lién tiép tha nhat trong mdi N1 co hdi tim goi; hodc N1 co hoi tim goi c6 thé 1a N1
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co hoi tim goi lién tiép cudi cung trong mdi N1 co hoi tim goi; hodc N1 co hoi tim goi
duoc bidu din boi ban dd bit M1-bit, & d6 mdi bit trong ban db bit M1-bit dugc st dung
8 chi ra tin hidu tham chiéu c6 duoc truyén trong khung phu twong Gmg véi mdi mot co
hoi tim goi trong s6 M1 co hdi tim goi hay khong.

Vi du, gia sir ring nB = 27T, va khoang thoi gian thit nhat 1a bén khung hé thong.
V6i tham chiéu dén (b) trén Fig.8, bén khung hé théng bao gdm tam co hoi tim goi. Gia
str raing M1 =4 vaN1=2.

Hai co hoi tim goi ¢ thé 1 hai co hoi tim goi thir nhét trong mdi bdn co hdi tim goi.
Trong truong hop, tai nguyén thoi gian-tan s6 thu nhat bao gdom khung phu 3, khung
phu 4, khung phu 8, va khung phu 9 trong khung hé théng thir nhat va khung hé théng
thit ba, nhu dugc thé hién trén (a) trén Fig.18.

Ngoai ra, hai co hoi tim goi ¢ thé 13 hai co hoi tim goi cudi cung trong mdi bdn co
hoi tim goi. Trong trudong hop, tai nguyén thoi gian-tin sb thtr nhat bao gbém khung phu
3, khung phu 4, khung phu 8, va khung phu 9 trong khung hé théng thir hai va khung hé
thdng thir tu, nhu dwgc thé hién trén (b) trén Fig.18.

Ngoai ra, hai co hdi tim goi c6 thé dugc biéu din bang ban dd bit 4-bit. Gia sit rang
ban dd bit 4-bit 12 0110, gié tri bit “1” chi tin hiéu tham chiéu dugc truyén, va gié tri bit
““0 chi ra rang khong c6 tin hiéu tham chiéu dugc truyén. Trong truong hop, tai nguyén
thoi gian-tan s6 thir nhat bao gdm khung phu 8 va khung phu 9 trong khung h¢ théng
thir nhét va khung hé thong thtt ba, va khung phu 3 va khung phu 4 trong khung h¢ thong
tht hai va khung hé théng tht tw, nhu duge thé hién trén (c) trén Fig.18.

Can phai luu y ring tat ca cac vi du trén theo phuong 4n cla sang ché dugec mo ta
béng cach st dung vi du trong d6 gia tri bit “1” chi tin hiéu tham chiéu dugc truyén, va
gia tri bit “0” chi ra rang khong c6 tin hi¢u tham chiéu dugc truyén. Chéc chan, ngoai
ra,gia tri bit “0” ¢o thé chira réng tin hiéu tham chiéu duoc truyén, va gia tri bit “1” ¢o
thé chi ra rang khong c6 tin hiéu tham chiéu duoc truyén. Piéu nay khong bi gi6i han
cu thé trong phuong an cua sang ché. Céc md ta ciing c6 thé ap dung dugc cho céc
phuong an sau. Diéu nay duge mo ta théng nhat & day va chi tiét khong duoc mo ta lai
bén dudi.

Tuy chon, phuong phéap gii va nhan tin hi¢u tham chiéu dugc dé xuat theo phuong
4n cua sang ché c6 thé con bao gbm: Thiét bi mang guri thong tin c4u hinh thi ba cua tin
hidu tham chiéu dén thiét b du cudi. Thong tin c4u hinh thir ba bao gébm M1 va N1,
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hoc ban d bit M1-bit. Vi du, khi N1 co hdi tim goi c¢6 thé 1a N1 co hdi tim goi lién tiép
thit nhét trong m&i M1 co hoi tim goi, hodc N1 co hdi tim goi c6 thé 1a N1 co hoi tim
goi lién tiép cudi cling trong mdi M1 co hoi tim goi, thong tin c4u hinh thi ba c6 thé
bao gdm M1 va N1; hodc khi N1 co hoi tim goi dwge biéu dién béi ban do bit M1-bit,
thong tin c4u hinh tht ba ¢6 thé bao gdm ban dd bit M1-bit. Diéu nay khong bi gidi han
cu thé trong phurong 4n cuia sang ché.

Theo cach nay, sau khi nhén thong tin cAu hinh th{t ba tir thiét bj mang, thiét bi dau
cubi c6 thé xac dinh tai nguyén mién thoi gian trong khoang thoi gian thi nhat voi tham
chiéu dén thong tin cAu hinh thir ba. D& biét chi tit, tham khao vi du dugc the hién trén
Fig.18. Céc chi tiét khong dwgc mo ta & day.

Tuy chon, phuong an trén dugc mo ta bing cach st dung vi du trong d6 thiét bi
mang gtri thong tin cAu hinh thir ba dén thiét bi dau cudi. Thiét bi mang c6 thé gui thong
tin c4u hinh thi ba dén thiét bi dau cudi trong ban tin hé théng hozc bao hiéu 16p cao
hon. Vi du, ban tin hé théng c6 thé 1a SIB hodc MIB, va bao hiéu 16p cao hon c6 thé la
béo hiéu RRC. Diéu nay khong bi gidi han cu thé trong phuong 4n ctia sang ché. Chic
chén, M1 va N1, hoic ban dd bit M1-bit c6 thé dugc thoa thuan trong giao thirc. Diéu
nay khong bi giéi han cu thé trong phwong 4n clia sing ché.

Tuy chon, thong tin cAu hinh tht nhét va thong tin cau hinh thir ba theo phuong an
ctia sang ché co thé dugc tao c4u hinh bang thiét bi mang cho thiét bi dau cudi bang cach
st dung mot ban tin hodc mdt manh béo hi€u, hoéc cé thé duoc tao cdu hinh br?mg thiét
bi mang cho thiét bi dau cudi béng cach sur dung cac ban tin hodc bao hiéu khac nhau.
Diéu nay khong bi gidi han cu thé trong phuong 4n ctia sang ché.

Tiép theo, mot hodc nhidu tin hiéu thirc dy trong khoang thoi gian thir nhat c6 thé
bao gé)m mot sb trong tit ca tin hidu thirc day trong khoang thoi gian thir nhét dugc mo
ta o dudi.

Theo trién khai kha thi, mot sb trong tat ca tin hiéu thirc day trong khoang thoi gian
thtr nhét c6 thé duoc biéu dién bang ban dd bit. Vi du, gia sir ring s luong tat ca tin
hiéu thirc day trong khoang thoi gian thir nhét 1a F2, tin hi¢u thire dy c6 thé duoc bicu
din bing ban dd bit F2-bit, & d6 mdi bit trong ban dd bit F2-bit dugc sir dung dé chi ra
tin hiéu tham chiéu c¢6 dugc truyén trong khung phu bt dau ctia mdi tin hidu thirc day
trong s6 F2 tin hiéu thirc ddy hay khong, va F2 1a s nguyén dwong. Dé biét vi du lién
quan, tham khao Fig.17. Cac chi tiét khong dugc mo ta & day.
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Theo trién khai kha thi khac, mot hodc nhiéu tin hiéu thic ddy trong khoang thoi
gian the nhét bao gdm N2 tin higu thirc ddy trong m&i M2 tin hiéu thirc day cua tat ca
tin hiéu thirc day trong khoang thoi gian thir nhét, & d6 M2 1a s6 nguyén 1én hon hoic
bing 1, N2 la sé nguyén 16n hon hogc bang 1, va M2 16n hon hodc bang N2.

Tuy chon, theo phuong an cua sang ché, N2 tin hiéu thtrc ddy c6 thé 1a N2 tin hiéu
thie day lién tiép thir nhét trong m&i M2 tin hiéu thirc ddy; hodc N2 tin hiéu thirc day
¢6 thé 1a N2 tin hiéu thie day lién tiép cudi cing trong mdi M2 tin hiéu thirc ddy; hoac
N2 tin hiéu thire ddy duoc biéu dién béi ban dd bit M2-bit, & d6 mdi bit trong ban dd bit
M2-bit duoc sir dung dé chi ra tin hiéu tham chiéu ¢6 dugce truyén trong khung phu bét
dAu cta mdi mot tin hiéu thirc day trong sé M2 tin hiéu thirc ddy hay khong. Dé biét vi
du lién quan, tham khao Fig.18. Céc chi tiét khong dugc mo ta ¢ day.

Tuy chon, phuwong phap giri va nhén tin hi€u tham chiéu duoc dé xuit theo phuong
4n cua sang ché c6 thé con bao gbm: Thiét bi mang giri thong tin cAu hinh thi tu cia tin
hiéu tham chiéu dén thiét bi dAu cubi. Thong tin cAu hinh thw tw bao gom M2 va N2,
hodc bao gdm ban dd bit M2-bit. Vi du, khi N2 tin hiéu thirc day c6 thé 1a N2 tin hiéu
thire day lién tiép tht nhat trong m&i M2 tin hiéu thue day, hodc khi N2 tin hi¢u thirc
ddy c6 thé 1a N2 tin hi¢u thire day lién tiép cudi cing trong méi M2 tin hiéu thire day,
thong tin cAu hinh thi tw ¢ thé bao gdm M2 va N2; hodc khi N2 tin hi¢u thirc day dwoc
biéu di®n boi ban dd bit M2-bit, thong tin cAu hinh tht tir ¢ thé bao gom ban dd bit M2-
bit. Diéu nay khong bi gidi han cu thé trong phurong an cuia séng ché.

Theo cach nay, sau khi nhan thong tin cAu hinh tht tu tir thiét bi mang, thiét bi dau
cudi c6 thé xac dinh tai nguyén mién thoi gian trong khoang thoi gian thi nhét v6i tham
chiéu dén théong tin c4u hinh thtr tu. D& biét chi tiét, tham khao vi du dugc the hién trén
Fig.18. Céc chi tiét khong duge mo ta & day.

Tuy chon, phuong an trén dugc mo ta béng cach sur dung vi du trong do thiét bi
mang giri thong tin cAu hinh thir tr dén thiét bi dau cudi. Thiét bi mang c6 the gii thong
tin cAu hinh tht tw dén thiét bi dau cudi trong ban tin hé théng hodc bao hiéu 16p cao
hon. Vi du, ban tin hé théng c6 thé 1a SIB hodc MIB, va bao hi¢u 16p cao hon c6 thé la
béo hidu RRC. Didu nay khong bi giéi han cu thé trong phuong 4n ctia sang ché. Chac
chén, M2 va N2, hogc ban dd bit M2-bit ¢6 thé dugc thoa thuan trong giao thirc. Didu
nay khong bi giéi han cu thé trong phuong an clia sang ché.

Tuy chon, thong tin cAu hinh tht hai va théng tin cau hinh thir tu theo phuong an
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cta sang ché c6 thé dugc tao ciu hinh bang thiét bi mang cho thiét bi dau cubi bang cach
stt dung mdt ban tin hodc mdt manh béo hi€u, hoac cé thé dugc tao ciu hinh béng thiét
bi mang cho thiét bi dau cubi béng cach st dung cac ban tin hodc bdo hiéu khac nhau.
Diéu nay khong bi gidi han cu thé trong phuong 4n cla sang ché.

Tuy chon, theo phuong 4n cua sang ché, M1 c6 thé giébng M1, va N2 ¢6 thé gidng
N2. Biéu nay khong bi gi¢i han cu thé trong phuong 4n ciia sang ché.

Kich ban 4: Tai nguyén mién thoi gian trong tai nguyén thoi gian-tan s theo cac
bude S701 dén $703 ¢6 thé bao gdm tai nguyén mién thoi gian thi ba.

Vi du, tai nguyén mién thoi gian trong tai nguyén thoi gian-tan s theo cac bude
S701 dén S703 bao gdm tai nguyén mién thoi gian tha ba. Trong trudng hop, X5 khung
phu c6 thé 1a X5 khung phu lién tiép & truée va lién tiép v6i khung phu twong g véi
mdi co hdi tim goi trong s6 N3 co hdi tim goi trong mdi Y3 co hoi tim goi, va Y5 khung
phu va Y5 khung phu lién tiép & sau va lién tiép v6i khung phu twong tng véi mdi co
hoi tim goi trong s6 N3 co hoi tim goi trong mdi M3 co hoi tim goi. Ngoai ra, X5 khung
phu co thé 1a X5 khung phu (lién tiép) thir nhét trong Z3 khung phu & truée khung phu
twong ung véi mdi co hdi tim goi trong s N3 co hoi tim goi trong mdi M3 co hdi tim
goi, 6 d6 Z3 co thé duoc tao cAu hinh béi mang, hodc co thé dugc thoa thuan trong giao
thtre, vi du, né dugc thoa thuan trong giao thirc ma 73 béng 10; va Y5 khung phu 1a Y5
khung phu lién tiép & sau va lién tiép v6i khung phu twong tng véi mdi co hdi tim goi
trong s6 N3 co hoi tim goi trong mdi M3 co hoi tim goi.

Vi du, M3 théa man cong thirc (6) sau:

M3 = max{anpha 1 x (4/T) x nB, 1} cdng thirc (6)

nB chi sb lugng co hoi tim goi trong chu ky tiép nhan khong lién tuc, T chi chu ky
tiép nhan khong lién tuc, va anpha 1 1a gi tri dugc chi dinh thtt nam. Gia st rang céc vi
tri PO duoc thé hién trén Fig.3, anpha 1 =1, va N3 = 1.

Khi nB = 4T va M3 = 16, tai nguyén mién thoi gian twong tmg véi tin hiéu tham
chiéu ¢6 thé dugc thé hién trén (a) trén Fig.24, nghia 13, cac khung phu lién quan dén
mot trong mdi 16 co hdi tim goi cua tat ca co hoi tim goi trong khoang thoi gian thu
nhat, & d6 cac khung phu lién quan dén co hoi tim goi bao gém khung phu twong g
v6i co hoi tim goi, X5 khung phu & trude khung phu twong tmg v6i co hoi tim goi, va
Y5 khung phu & sau khung phu twong tmg voi co hoi tim goi. (a) trén Fig.24 va (b) dén
(e) trén Fig.24 duge mé ta bang cach st dung vi du trong d6 X5 =1 va Y5 = 0. Chac
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hén, N c6 thé 12 mot gié tri khac. Didu nay khong bi giéi han cu thé trong phuong 4n
ctia sang ché.

Khi nB = 2T va M3 = 8, tai nguyén mién thoi gian twong tmg v6i tin hiéu tham
chiéu c6 thé duogc thé hién trén (b) trén Fig.24, nghia 13, cac khung phu lién quan dén
mét trong mdi tdm co hdi tim goi cla tat ca co hoi tim goi trong khoang thoi gian tha
nhét, & d6 cac khung phu lién quan dén co hoi tim goi bao gdm khung phu twong tng
v6i co hoi tim goi, X5 khung phuy & trude khung phu twong ung v6i co hdi tim goi, va
Y5 khung phu 6 sau khung phu tuong Gmg v6i co hoi tim goi.

Khi nB = T va M3 = 4, tai nguyén mién thoi gian twong ing véi tin hiéu tham chiéu
c6 thé duoc thé hién trén (c) trén Fig.24, nghia 13, cac khung phu lién quan dén mot
trong mdi bdn co hoi tim goi cla tat ca co hoi tim goi trong khoang thoi gian thu nhat,
& do6 cac khung phu lién quan dén co hoi tim goi bao gdbm khung phu twong Ung véi co
hdi tim goi, X5 khung phu & truée khung phu twong ing v6i co hoi tim goi, va Y5 khung
phu & sau khung phu twong Gmg véi co hoi tim goi.

Khi nB = T/2 va M3 = 2, tai nguyén mién thoi gian twong tmg v6i tin hiéu tham
chiéu c6 thé dugc thé hién trén (d) trén Fig.24, nghia 13, cac khung phu lién quan dén
mot trong mdi hai co hoi tim goi cua tat ca co hoi tim goi trong khoang thdi gian thir
nhét, & d6 cac khung phu lién quan dén co hoi tim goi bao gdém khung phu tuong ting
véi co hoi tim goi, X5 khung phu & trude khung phu twong tng véi co hdi tim goi, va
Y5 khung phu & sau khung phu twong ung véi co hoi tim goi.

Khi nB = T/4 va M3 = 1, tai nguyén mién thoi gian twong (mg véi tin hiéu tham
chiéu ¢6 thé dugc thé hién trén (e) trén Fig.24, nghia 13, cac khung phu lién quan dén
mdi co hoi tim goi trong sd tat ca co hdi tim goi trong khoang thoi gian thir nhat, & d6
cac khung phu lién quan dén co hoi tim goi bao gdbm khung phu twong tmg véi co hoi
tim goi, X5 khung phu & truéc khung phu tuong img véi co hoi tim goi, va Y5 khung
phu & sau khung phu twong g véi co hdi tim goi.

Khi nB < T/4 va M3 = 1, tai nguyén mién thoi gian twong (mg v6i tin hiéu tham
chiéu c6 thé duoc thé hién trén (e) trén Fig.24, nghia 13, cac khung phu lién quan dén
mdi co hoi tim goi trong sd tat ca co hoi tim goi trong khoang thoi gian thi nhat, & d6
cac khung phu lién quan dén co hoi tim goi bao gdm khung phu twong Ung véi co hoi
tim goi, X5 khung phu & trude khung phu tuwong tmg v6i co hdi tim goi, va Y5 khung
phu & sau khung phu turong tmg v6i co hdi tim goi.
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Dbi vé6i cac gia tri khac ctia nB, X5 khung phuy truée khung phy twong tmg véi co
hoi tim goi c6 thé gidng hodc khéc. Diéu nay khong bi gidi han cu thé trong phuong 4n
clia sang ché. Ngoai ra, X5 va Y5 ¢6 thé dugc tao cau hinh béi mang, hodc c6 thé duoc
thoa thuén trong giao thuec. Diéu nay khong bi gii han cu thé trong phurong an clia sang
ché.

Tuy chon, theo phuong 4n cta sang ché, M3 ¢6 thé duoc xac dinh boi thiét bi mang
dua trén sé luong co hdi tim goi trong chu ky DRX, chu ky DRX, va gia tri dugc chi
dinh thir nam, vi du, duge xdc dinh dya trén cdng thirc (64); hodc M3 la gia tri dugc chi
dinh twong tmg vai s6 lugng co hdi tim goi trong chu ky DRX, vi dy, nhu dugc thé hién

trén bang 5.

Bang 5

nB M3
AT 16
2T 8
T 4
T2 2
T/4 1
<T/4 1

Tuy chon, theo phuong an cia sang ché, khung phu trén tai nguyén mién thoi gian
thit ba c6 thé bao gdm khung phu thudng, hodc ¢6 thé bao gdbm khung phu hop 1€ (valid).
Diéu nay khong bi giéi han cu thé trong phuong 4n cla sang ché. Khi tit ca khung phu
trén tai nguyén mién thoi gian thi ba 1a cac khung phu hop 1¢, khung phu tuong tmg v6i
co hoi tim goi ¢ thé 1a khung phu trong d6 co hoi tim goi dwge dinh vi, hodc ¢ thé 1a
khung phu hop 1¢ thit nhat & sau co hoi tim goi, X5 khung phu (lién tiép) la X5 khung
phu hop 1& (lién tiép), va Y5 khung phu (lién tiép) 1a Y khung phu hop 1€ (lién tiép).
Piéu nay duge mo ta thong nhét & ddy va chi tiét khong duge mo ta lai bén dudi.

Theo cac phuong an cua sang ché, cac khung phu hop 1€ lién tiép nghia 12 khong c6
khung phu hop 1¢ khéc ton tai gitta hai khung phu hop 1&. D& biét chi tiét, tham khao cac
mo ta trong kich ban 1, nhu duoc thé hién trén Fig.9.

Tuy chon, theo kich ban 4, phuong phap guri tin hi€u tham chiéu duoc dé xuit theo
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phuong 4n cua sang ché ¢6 thé con bao gdm: Thiét bi mang gt thong tin cAu hinh thir
séu cta tin hiéu tham chiéu dén thiét bi diu cudi. Thong tin cAu hinh tht séu bao gom it
nhét mot trong s6 X5, Y5, chu ky thir nhét, khoang thoi gian thir nhét, do chénh 1éch cua
khoang thoi gian thu nhét trong chu ky thir nhét, va s 1an 1ap lai cia khoang thoi gian
thr nhat. Didu nay khong bi giéi han cy thé trong phuong an cua sang ché.

D& bibt cac mo ta lién quan ctia chu k¥ thir nhét, khoang thoi gian thir nhat, va do
chénh 1&ch ctia khoang thdi gian thi nhit trong chu ky thtr nhat, tham khao kich ban 1.
Céc chi tiét khong dugc mo ta & day.

Theo cach nay, sau khi nhan théng tin cAu hinh thir sau tir thiét bi mang, thiét bi dau
cudi c6 thé xac dinh tai nguyén mién thoi gian trong khoang thoi gian tht nhit hozc tai
nguyén mién thoi gian trong chu ky thtr nhét dua trén thong tin cau hinh thtr sdu va s6
luong co hoi tim goi trong chu ky DRX. Vi du, gia st rang thong tin c4u hinh tht sau
bao gdm khoang thoi gian thi nhét va it nhit mét trong s6 X5 va Y5, thiét bi dau cudi
c6 thé x4c dinh tai nguyén mién thoi gian trong khoang thoi gian thw nhat dya trén thong
tin cAu hinh thr sdu va s6 lugng co hoi tim goi trong chu ky DRX. Ngoai ra, vi du, gia
sir rang thong tin céu hinh th& sdu bao gom it nhat mot trong s6 X5 va Y5, it nhat mot
trong sb 6 chénh 1&ch ctia khoang thoi gian thir nhat trong chu ky thtt nhét va sd 1an Lip
lai ciia khoang thai gian thit nhat, chu ky thi nhét, va khoang thdi gian thi nhat, thiét b
dau cubi c6 thé xac dinh tai nguyén mién thoi gian trong chu ky thtr nhét dua trén thong
tin cAu hinh tht sau va sd luong co hdi tim goi trong chu ky DRX. Diéu nay khong bi
gidi han cu thé trong phuong 4n cla séng ché.

Tuy chon, phuong an trén dugc mo ta bang cach sir dung vi du trong d6 thiét bi
mang giri thong tin cAu hinh thir séu dén thiét bi dau cudi. Thiét bi mang c6 thé gii thong
tin cAu hinh thi sau dén thiét bi dau cudi trong ban tin hé théng hodc béo hiéu 16p cao
hon. Vi du, ban tin hé théng c6 thé 1a SIB hodc MIB, v bao hidu 16p cao hon ¢6 thé 1a
béo hiéu RRC. Diéu nay khong bi gi6i han cu thé trong phuong an cuia sang ché.

Tuy chon, tat ca thong tin cia X5, Y5, chu ky thir nhét, khoang thoi gian thir nhét,
do chénh léch ctia khoang thoi gian thir nhét trong chu ki thir nhét, va s6 1an lap lai ctia
khoang thoi gian thit nhit ¢6 thé duge tao cu hinh béi thiét bi mang cho thiét bi dau
cubi, nghia 13, thong tin cAu hinh tht séu bao gbém X5, Y5, chu ky thir nhat, khoang thoi
gian thir nhét, do chénh léch ctia khoang thoi gian thir nhét trong chu ky thir nhét, va so
14n 1ap lai ctia khoang thoi gian thir nhat. Ngoai ra, tat ca thong tin ctia X5, Y5, va chu
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Ik thir nhét, khoang thdi gian thir nhit, do chénh léch ctia khoang thoi gian thir nhat
trong chu ky thir nhat, va sé 14n 13p lai cua khoang thoi gian thir nhat c6 thé dugc thoa
thuén trong giao thirc. Trong truong hop, thiét bi mang khong can gui thong tin c4u hinh
thir sau dén thiét bi dau cudi. Ngoai ra, mot sb thong tin cia X5, Y5, chu ky thir nht,
khoang thoi gian thir nhét, d6 chénh léch ctia khoang thoi gian thir nhat trong chu ky thtr
nhét, va sd lan lap lai ctia khoang thoi gian thir nhét ¢6 thé duoge tao ciu hinh boi thiét
bi mang cho thiét bi ddu cudi, va mot s6 thong tin ctia X5, Y5, chu ky thit nhét, khoang
thoi gian thtt nhét, do chénh léch cia khoang thoi gian thir nhat trong chu ky thir nhat,
va sb 1an 1ap lai ctia khodng thoi gian thu nhét c6 thé duge thoa thuan trong giao thirc.
Vi du, thong tin c4u hinh thit sau bao gdm it nhat mot trong s6 X5 va Y5, va chu ky thir
nhét, khoang thdi gian thir nhat, do chénh léch ctia khoang thoi gian thi nhat trong chu
ky thir nht, va sé 14n 1ap lai ciia khoang thoi gian thir nhat c6 thé dugc thoa thuén trong
giao thirc. Diéu nay khong bi gi6i han cu thé trong phuong 4n clia sang ché.

Tuy chon, theo phuong 4an cua sang ché, dé biét gia tri cua tbng X5 va Y5, tham
khéao cac md ta lién quan cua tong X1 va Y1 trong kich ban 1. Cac chi tiét khong duoc
md ta & day.

Tuy chon, theo phuong 4n cua sang ché, khi phat hién ban tin 1ap lich tim goi ¢6 ton
tai trong khong gian tim kiém PDCCH c6 khung phu bt dau 1a khung twong tng véi
PO, va thirc ddy & co hoi tim goi dé giam sat PDCCH, thiét bi dau cubi ¢6 thé xéc dinh
tai nguyén mién thoi gian trong khoang thoi gian thir nhat dua trén s6 lwong co hoi tim
goi trong chu ky tiép nhéan khong lién tuc, nhan tin hiéu tham chiéu tir thiét bi mang trén
tai nguyén thoi gian-tan s6 twong ung, va sau d6 thyc hién do luong bang viéc sir dung
tin hiéu tham chiéu dé thu dugc két qua do luong, vi dy, thuc hién do luong RSRP dé
thu duoc ty sb tin hiéu trén nhiéu (signal to noise plus noise ratio, SINR). Khi két qua
do luomg thoa mén tinh trang cu thé, thiét bj dau cudi ¢6 thé dugc coi la thiét bj dau cudi
¢6 tinh trang kénh t6t. Hon nita, trong khong gian tim kiém PDCCH c6 khung phu bét
dAu 12 khung phu twong tmg v6i co hoi tim goi, thiét bi ddu cudi c6 thé xac dinh ban tin
1ap lich tim goi c6 tdn tai hay khong bing viéc thuc hién phat hién mi duy nhat trén vai
vi tri tng ctr, ma khong thyue hién phat hién mu trén tat ca vi tri ung ct. Vi dy, nhu duoc
thé hién trén Fig.12, thiét bi dau cubi dugc che phii ¢6 thé két thic phat hién trude sau
viéc thuc hién phat hién chi trén ba vi tri img ctr thir nhét trong khong gian tim kiém
PDCCH, do d6 giam tiéu thu dién ning cta thiét bi dau cudi.
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Kich ban 5: Tai nguyén mién thoi gian trong tai nguyén thoi gian-tan sd theo céc
budc S701 dén S703 c6 thé bao gdm tai nguyén mién thoi gian thir tu.

Vi dy, tai nguyén mién thoi gian trong tai nguyén thoi gian-tan s6 theo cac budc
S701 dén S703 bao gdm tai nguyén mién thoi gian thi tu. Trong trudng hop, X6 khung
phu c6 thé 1a X6 khung phy lién tiép trude va lién tiép voi khung phu bét dau ciua mbi
tin hiéu thtc day trong sb N4 tin hiéu thirc ddy trong mdi M4 tin hiéu thirc ddy, va Y6
khung phu 12 Y6 khung phu lién tiép sau va lién tiép v6i khung phuy bat dau caa mdi tin
hiéu thirc day trong s6 N4 tin hiéu thuc ddy trong mdi M4 tin hiéu thic day. Ngoai ra,
X6 khung phu ¢6 thé 1a X6 khung phu (lién tiép) thi nhat trong Z4 khung phu & trude
khung phu bat d4u trong mdi tin hiéu thirc day trong s6 N4 tin hiéu thtrc day trong mdi
M4 tin hiéu thire day, & d6 Z4 c6 thé dugc théng bao boi thiét bi mang, hodc c6 thé dugo
thoa thuan trong giao thire, vi du, né duge thoa thudn trong giao thirc ma 74 bang 10;
va Y6 khung phu c6 thé 1a Y6 khung phu lién tiép ¢ sau va lién tiép v6i khung phu bét
dau trong mdi tin hiéu thirc ddy trong s N4 tin hiéu thirc ddy trong mdi M4 tin hiéu
thirc day.

Vi du, M4 théa man cong thic (7) sau:

M4 = max{anpha 2 x (4/T) x nB, 1} cong thirc (7)

nB chi s6 lugng co hdi tim goi trong chu ky tiép nhan khong lién tuc, T chi chu ky
tiép nhan khong lién tuc, va anpha 2 1a gia tri duoc chi dinh thir sau. Gia st rang céc vi
tri PO duoc thé hién trén Fig.3, anpha 2 =1, va N4 = 1.

Khi nB = 4T va M4 = 16, tai nguyén mién thoi gian twong ung vdi tin hiéu tham
chiéu ¢6 thé duoc thé hién trén (a) trén Fig.25, nghia 13, cac khung phu lién quan dén
mot trong mdi 16 tin hiéu thirc ddy cua tat ca tin hiéu thirc ddy trong khoang thoi gian
thit nhat, & d6 cac khung phu lién quan dén tin hiéu thie day bao gbm khung phu bét
dau cua tin hiéu thic day, va Y6 khung phu & sau khung phu bt dau cua tin hidu thirc
day. (a) trén Fig.25 va (b) trén Fig.25 dugc mo ta bang cach sir dung vi du trong d6 X6
=1 va Y6 = 0. Chéc héin, N ¢6 thé 1a mot gid tri khac. Diéu nay khong bi gi6i han cu thé
trong phuong &n cia sang ché.

Khi nB = 2T va M4 = 8, tai nguyén mién thdi gian twong ng véi tin hiéu tham
chiéu ¢6 thé dugc thé hién trén (b) trén Fig.25, nghia 13, cac khung phu lién quan dén
mdt trong mdi tdm tin hiéu thirc ddy cia tAt ca tin hiéu thitc ddy trong khoang thoi gian
thit nhat, & d6 cac khung phu lién quan dén tin hiéu thic day bao gdm khung phu bt
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dau cua tin hiéu thire diy, X6 khung phu & trude khung phu bt dau cia tin hiéu thirc
day, va Y6 khung phu & sau khung phu bat ddu cua tin hiéu thic day.

Khi nB =T va M4 = 4, hodc nB = T/2 va M4 = 2, hodac nB = T/4 va M4 = 1, hoac
nB < T/4 va M4 = 1, d biét chi tiét v& tai nguyén mién thoi gian twong Ung véi tin hiéu
tham chiéu, tham khao (a) va (b) trén Fig.25. Céc chi tiét khong dwoc mo ta & day.

Déi vai cac gia tri khéac ciia nB, X6 khung phu truée khung phu bét dau cua tin hidu
thirc day co thé gidng hodc khéc. Diéu nay khong bi gidi han cu thé trong phuong 4n
cla sang ché. Ngoai ra, X6 va Y6 ¢6 thé dugc tao ciu hinh béi mang, hodc ¢ thé duoc
thoa thuén trong giao thurec. Diéu nay khong bi gi6i han cu thé trong phuong 4n cia sang
ché.

Tuy chon, theo phuong 4n cua sang ché, M4 c6 thé dugc xac dinh béi thiét bi mang
dua trén s6 lwong co hoi tim goi trong chu ky DRX, chu ky DRX, va gia tr1 dugc chi
dinh th@ sau, vi du, dugc xac dinh dua trén cdng thic (7); hodc M4 la gia tr1 duoc chi
dinh twong ung vai s6 luong co hdi tim goi trong chu ky DRX, vi du, nhur dugc thé hién

trén bang 6.

Bang 6

nB M4
4T 16
2T 8
T 4
T2 2
T/4 1
<T/4 1

Tuy chon, theo phuong 4n cia sang ché, khung phu trén tai nguyén mién thoi gian
thi tu ¢6 thé bao gdm khung phu thuong, hodc ¢6 thé bao gdbm khung phu hop 1€ (valid).
Diéu nay khong bi gidi han cu thé trong phurong 4n cua sang ché. Vi khung phu bat dau
cta tin hiéu thirc day 1a khung phu hop 1€, khi tat ca khung phu trén tai nguyén mién
thoi gian tht tu 12 cac khung phu hop 1€, X6 khung phu (li€n tiép) 1a X6 khung phu hop
1é (lién tiép), va Y6 khung phu (lién tiép) 12 Y6 khung phu hop 1¢ (lién tiép). Piéu nay
dugc md ta thdng nhat & day va chi tiét khong duge mo ta lai bén dudi.
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Theo cac phuong &n cua sang ché, cac khung phu hop 1€ lién tiép nghia 12 khong c6
khung phu hop 1¢ khéc ton tai gitta hai khung phu hop 18. D& biét chi tiét, tham khéo cac
mo ta trong kich ban 2, nhu duoc thé hién trén Fig.13.

Tuy chon, theo kich ban 5, phuong phap giri tin hi¢u tham chiéu dugc dé xuét theo
phuong 4n cua sang ché ¢6 thé con bao gom: Thiét bi mang giri thong tin cAu hinh thu
bay cuia tin hiéu tham chiéu dén thiét bj diu cudi. Thong tin cAu hinh thir bay bao gom
it nhat mot trong s X6, Y6, chu ky thtr nhét, khoang thoi gian thir nhat, do chénh léch
ciia khoang thdi gian thir nhat trong chu k¥ thit nhat, va s6 1an 1ap lai cia khoang thoi
gian thu nhét. Diéu nay khong bi giéi han cu thé trong phurong an cla sang ché.

Dé biét cac mé ta lién quan cua chu ky thir nhét, khoang thoi gian tht nhét, va do
chénh 1&ch ciia khoang thoi gian thi nhét trong chu ky thtt nhat, tham khao kich ban 1.
Céc chi tiét khong duge mo ta & day.

Theo cich nay, sau khi nhan thong tin cAu hinh tht bay tir thiét bi mang, thiét bi dau
cudi c6 thé xac dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhit hoic tai
nguyén mién thoi gian trong chu k¥ tht nhét dva trén thong tin cau hinh thir bay va s6
lugng co hoi tim goi trong chu ky DRX. Vi du, gia st rang thong tin c4u hinh thi bay
bao gbm khoang thdi gian thit nhat va it nhit mot trong s6 X6 va Y6, thiét bi dau cudi
¢6 thé x4c dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhét dua trén thong
tin cAu hinh tht bay va sd lugng co hdi tim goi trong chu ky DRX. Ngoai ra, vi du, gia
st rang thong tin c4u hinh thit bay bao gom it nhét mot trong s6 X6 va Y6, it nhat mot
trong s6 do chénh 1&ch cua khoang thoi gian thir nhét trong chu ky thir nhét va s6 lan lap
lai ctia khoang thor gian thtr nhét, chu ky thir nhét, va khoang thoi gian thit nhat, thiét bi
du cudi c6 thé xac dinh tai nguyén mién thoi gian trong chu ky thir nhét dua trén théng
tin cAu hinh thtr bay va s lwong co hoi tim goi trong chu ky DRX. Diéu nay khong bi
gidi han cu thé trong phuong 4n cua sédng ché.

Tuy chon, phuong an trén dugc mo ta bang cach str dung vi du trong d6 thiét bi
mang g thong tin cAu hinh thir bay dén thiét bi dau cudi. Thiét bi mang c6 thé gui
thong tin cAu hinh thi bay dén thiét bi dau cubi trong ban tin hé théng hodc bdo hiéu 16p
cao hon. Vi du, ban tin h¢ théng ¢6 thé 1a SIB hoic MIB, va bao hiéu 16p cao hon c6 thé
]a bao hiéu RRC. Diéu nay khong bi giéi han cu thé trong phuong 4n cla sang ché.

Tay chon, tat ca thong tin cua X6, Y6, chu ky thi nhét, khoang thoi gian thir nhat,
do chénh 1éch cua khoang thoi gian thu nhét trong chu ky thr nhét, va s6 1an lap lai cia
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khoang thoi gian thir nhét ¢6 thé dugc tao cAu hinh béi thiét bi mang cho thiét bi dau
cubi, nghta 13, thong tin cAu hinh thi bay bao gdm X6, Y6, chu ky thir nhat, khoang thai
gian thir nhét, d6 chénh léch cia khoang thoi gian thir nhét trong chu ky thir nhat, va s6
14n 1p lai ctia khoang thoi gian thir nhat. Ngoai ra, tit ca thong tin cta X6, Y6, va chu
ky tht nhét, khoang thoi gian thi nhat, do chénh lgch ciia khoang thoi gian thir nhét
trong chu ky thir nhét, va s6 1an lip lai ctia khoang thoi gian thtr nhat c6 thé duoc thoa
thuén trong giao thirc. Trong trudng hop, thiét bi mang khong can giri thong tin cAu hinh
thir bay dén thiét bi ddu cudi. Ngoai ra, mot sé thong tin ctia X6, Y6, chu ky thi nhat,
khoang thoi gian thu nhat, do chénh 1éch cua khoang thoi gian thu nhét trong chu ky tht
nhét, va s6 14n 1ap lai cia khoang thoi gian thir nhit ¢6 thé dugc tao cau hinh boi thiét
bj mang cho thiét b dau cudi, va mot sb thong tin ctia X6, Y6, chu ky thir nhét, khoang
thoi gian tht nhét, do chénh léch ciia khoang thoi gian thir nhat trong chu ky thir nhat,
va sb 1an lap lai ctia khoang thoi gian tht nhét c6 thé duoc thoa thuan trong giao thirc.
Vi du, thong tin c4u hinh tht bay c6 thé bao gom it nhit mot trong sé X6 va Y6, va chu
ky thtt nht, khoang thoi gian tht nhét, do chénh léch clia khoang thoi gian thir nhat
trong chu ky thir nhét, va sé 14n lap lai cta khoang thoi gian thir nhét c6 thé dugc thoa
thuén trong giao thurc. Diéu nay khong bi gi6i han cu thé trong phuong 4n cua sang ché.

Tuy chon, theo phuong 4n cia sang ché, dé biét gia tri cua téng X6 va Y6, tham
khao cac mo ta lién quan cta tong X2 va Y2 trong kich ban 2. Cac chi tiét khong duoc
mo ta & day.

Tuy chon, theo phwong 4n cua sang ché, khi phat hién WUS co ton tai trude PO hay
khong, thiét bi dau cudi hd trg WUS c6 thé xac dinh tai nguyén mién thoi gian trong
khoang thoi gian thir nhét dua trén sb luong co hoi tim goi trong chu ky tiép nhan khong
lién tuc, nhan tin hiéu tham chiéu tir thiét bi mang trén tai nguyén thoi gian-tan s6 tuong
umng, va sau do6 thuc hién do luong bang cach sir dung tin higu tham chiéu dé thu duoc
Kkét qué do ludong, vi du, thuc hién do ludng RSRP dé thu duoc SINR. Khi két qua do
lwong théa man tinh trang cy thé, thiét bi ddu cudi co thé duge coi 1a thiét bi dau cudi
¢6 tinh trang kénh tét. Thiét bi dau cudi khoi dong dé thye hién lang nghe tir khung phu
bit diu ciia WUS, va c6 thé két thuc lang nghe WUS trude, ma khong doi dén khi
khoang thoi gian WUS t5i da két thuc dé nhan biét rang khong c6 WUS ton tai, do d6
giam ti€u thy dién nang cua thiét bi ddu cudi.

Kich ban 6: Tai nguyén mién thoi gian trong tai nguyén thoi gian-tan s6 theo céc
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bude S701 dén S703 c6 thé bao gdm tai nguyén mién thoi gian thir ba va tai nguyén
mién thoi gian thir tu.

Trong kich ban, tai nguyén mién thoi gian thir ba (nghfa 13, tai nguyén mién thoi
gian cho viéc truyén tin hiéu tham chiéu lién quan dén co hoi tim goi) c6 thé dugc xac
dinh theo céach cua kich ban 4, va tai nguyén mién thoi gian thir hai (nghia 13, tai nguyén
mién thoi gian cho viée truyén tin hiéu tham chidu lién quan dén khung phu bat dau cua
tin hiéu thic day) co thé duoc xac dinh theo cach cuia kich ban 5. D& biét cac mo ta lién
quan, tham khao cac md ta cua kich ban 4 va kich ban 5. Cac chi tiét khong duge mo ta
& day.

Tay chon, theo kich ban 6, phuong phap gii tin hi¢u tham chiéu dugc dé xuat theo
phuong 4n cua sang ché ¢6 thé con bao gdbm: Thiét bi mang gui thong tin céu hinh thir
tAm cta tin hiéu tham chiéu dén thiét bi diu cudi. Thong tin cAu hinh thi tim bao gdm
it nhat mot trong sé X5, Y5, X6, Y6, chu ky thir nhét, khoang thoi gian thi nhat, do
chénh 1&ch cua khoang thoi gian thr nhét trong chu ky thu nhét, va sb 1an lap lai ctia
khoang thoi gian thit nhét. Diéu nay khong bi gi¢i han cu thé trong phuong an cla sang
ché.

P4 bibt cac mo ta lién quan cua chu ky thi nhit, khoang thi gian thir nhat, va do
chénh 1&ch cia khoang thoi gian thi nhat trong chu ky tht nhat, tham khao kich ban 1.
Céc chi tiét khong dugc mb ta & day.

Tuy chon, phuong phap gui va nhan tin hiéu tham chiéu duoc dé xuat theo phuong
4n ctia sang ché c¢6 thé con bao gdm: Thiét bi mang guri thong tin c4u hinh thir chin cta
tin hiéu tham chiéu dén thiét bi dau cubi. Thong tin c4u hinh thir chin bao gém N3, hoac
bao gdm ban dd bit M3-bit. Vi du, khi N3 co hdi tim goi ¢6 thé 1a N3 co hi tim goi lién
tiép thir nhat trong mdi M3 co hoi tim goi, hodc N3 co hdi tim goi ¢6 thé 1a N3 co hoi
tim goi lién tiép cubi cting trong mdi M3 co hoi tim goi, thong tin c4u hinh thit chin ¢6
thé bao gdm N3; hodc khi N3 co hoi tim goi duge biéu dién béi ban do bit M3-bit, thong
tin cAu hinh thir chin c¢6 thé bao gdm ban do bit M3-bit. Diéu nay khong bi gi¢i han cu
thé trong phuong 4n cua sang ché.

Theo cach nay, sau khi nhan thong tin cAu hinh thir chin tir thiét bi mang, thiét bi
dAu cudi c6 thé xac dinh tai nguyén mién thoi gian trong khoang thoi gian thi nhat vé6i
tham chiéu dén théng tin c4u hinh thir chin. D& biét chi tiét, tham khao vi du dugc thé
hién trén Fig.18. Céc chi tiét khong duoc md ta & day.
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Tuy chon, phuong phéap gii va nhén tin hiéu tham chiéu dugc dé xuat theo phurong
4n cta sang ché c6 thé con bao gbdm: Thiét bi mang gt thong tin c4u hinh thtt chin cua
tin hiéu tham chiéu dén thiét bi dau cudi. Thong tin cau hinh tha mudi bao gdm N4,
holic bao gdm ban dd bit M4-bit. Vi dy, khi N4 tin higu thirc ddy c6 thé 1a N4 tin hiéu
thirc day lién tiép thir nhét trong m&i M4 tin hiéu thire ddy, hodc N4 tin hiéu thirc day c6
thé 1a N4 tin hiéu thie day lién tiép trong mdi M4 tin hiéu thire ddy, thong tin cau hinh
thir mudi c6 thé bao gdm N4; hodc khi N4 tin hiéu thirc ddy duoc biéu dién boi ban do
bit M4-bit, théng tin cdu hinh th mudi ¢6 thé bao gdm ban dd bit M4-bit. Diéu nay
khong bi giéi han cu thé trong phuong an clia séng ché.

Theo céch nay, sau khi nhan thong tin cAu hinh th mudi tir thiét bi mang, thiét bi
dAu cudi co thé xac dinh tai nguyén mién thoi gian trong khoang thoi gian thi nhat véi
tham chiéu dén thong tin cdu hinh th mudi. D& biét chi tiét, tham khao vi du dugc thé
hién trén Fig.18. Céc chi tiét khong dwge md ta & day.

Trong kich béan 4 dén kich ban 6, M3 lién quan dén sb lugng co hoi tim goi trong
chu ky tiép nhan khong lién tuc bao gom: Khi s6 luong co hoi tim goi trong chu ky tiép
nhan khong lién tuc 16n hon ngudng A, M3 16n hon 1; hodc khi sb lurong co hoi tim goi
trong chu ky tiép nhan khong lién tuc nhd hon hodc bing ngudng A, M3 bang 1. M4
lién quan dén s6 lugng co hoi tim goi trong chu ky tiép nhan khong lién tuc bao gbm:
Khi s6 lwong co hi tim goi trong chu ky tiép nhan khong lién tuc 16n hon ngudng B,
M4 16m hon 1; hodc khi sb luong co hdi tim goi trong chu ky tiép nhan khong lién tuc
nhé hon hodc bang ngudng B, M4 bang 1. Ngudng A va ngudng B ¢ thé dugc tao cau
hinh béi mang, hodc c6 thé dwoc thoa thuin trong giao thuc. Diéu nay khong bi giéi han
& day. Cac gia tri ngudng A va ngudng B ¢o thé giéng hodc khac.

Tuy chon, trong kich ban 1 dén kich ban 6, Y1 khung phu lién tiép sau khung phu
tuong ing véi co hdi tim goi ¢o thé 12 Y1 khung phu lién tiép thir nhéat ma khéng bao
gdm PO va & trong khong gian tim kiém PDCCH c6 khung phu bt dau 1a PO; Y3 khung
phu lién tiép sau khung phu twong Gmg véi co hdi tim goi ¢6 thé 1a Y3 khung phu lién
tiép thir nhat ma khong bao gdm PO va & trong khong gian tim kiém PDCCH c6 khung
phu bat dau 12 PO; Y5 khung phu lién tiép sau khung phu twong (mg véi co hdi tim goi
ma khong bao gdm PO va & trong khong gian PDCCH c¢6 khung phu bét dau 1a PO.
Diéu nay dugc mo ta théng nhat & ddy va chi tiét khong duge mo ta lai bén dudi.

Tuy chon, phuong phap gii va nhén tin hi¢u tham chiéu dugc dé xuat theo phuong
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4n cla sang ché c6 thé con bao gdm: Thiét bi mang gt thong tin chi dan tha nhat dén
thiét bj dAu cudi, sao cho thiét bi ddu cudi nhan thong tin chi din tht nhét tir thiét bi
mang. Thong tin chi dan thu nhit duge st dung dé chi ra ring thiét bi mang hd tro viéc
xéc dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhit dya trén sé lugng
co hoi tim goi trong khoang thoi gian tha nhat.

Tity chon, theo phuong 4n cia sang ché, théng tin chi dan tht nhét c6 thé 1a thong
tin chi din 16 rang, hodc c6 thé 1a thong tin chi dan an. Diéu nay khong bi gioi han cu
thé trong phuong 4n ctia sang ché.

Vi duy, thong tin chi dan thi nhat ¢6 thé dugc biéu dién bang gia tri Gmg cur trong bit.
Bit bao gdm hai gia tri tmg ctt, vi dy, 0 hodc 1. Gid tri ng cir 0 ¢6 thé chi ra rang thiét
bi mang hd trg viéc x4c dinh tai nguyén mién thoi gian trong khoéng thoi gian thir nhét
dua trén sb luong co hdi tim goi trong khoang thoi gian thir nhét, va gia tri ing cr 1 ¢6
thé chi ra ring thiét bi mang khong hd trg viéc xac dinh tai nguyén mién thoi gian trong
khoang thoi gian thi nhét dua trén sé lugng co hdi tim goi trong khoang thoi gian thi
nhét. Ngoai ra, gia tri tmg ctt 0 ¢ thé chi ra ré'lng thiét bi mang hd trg viée x4c dinh tai
nguyén mién thdi gian trong khoang thoi gian tha nhat duva trén sb luong co hdi tim goi
trong khoadng thoi gian thir nhét, va gia tri ung cir 1 ¢6 thé chi ra rang thiét bi mang hd
tro viée xac dinh tai nguyén mién thoi gian trong khoang thoi gian thw nhat dwa trén s6
lwong co hoi tim goi trong khoang thoi gian thi nhét.

Ngoai ra, vi dy, thong tin chi d4n tht nhat ¢6 thé 1 gid tri dugc chi dinh. Vi du, viée
gui gia tri dugce chi dinh chi ra rang thiét bi mang hd trg viéc x4c dinh tai nguyén mién
thoi gian trong khoang thoi gian tha nhét dua trén sb lugng co hdi tim goi trong khoang
thoi gian thir nhat, va khong giri gia tri duge chi dinh chi ra rang thiét bi mang khong hd
tro viéc xac dinh tai nguyén mién thdi gian trong khoang thoi gian thi nhit dua trén s6
luong co hoi tim goi trong khodng thoi gian thi nhit. Ngoai ra, viéc gui gid tri dugc chi
dinh chi ra rang thiét bi mang khong hd trg viéc xac dinh tai nguyén mién thoi gian trong
khoéang thoi gian thtr nhét dya trén s6 luong co hoi tim goi trong khoang thoi gian thir
nhat, va khong giri gid tri dugc chi dinh chi ra ring thiét bi mang hd trg viéc xac dinh
tai nguyén mién thoi gian trong khoang thoi gian thir nhat dua trén s6 lugng co hoi tim
goi trong khoang thoi gian thur nhét. Diéu nay khong bi gi¢i han cu thé trong phuong an
clia sang ché.

Tuy chon, theo phuong 4n cua sang ché, thong tin chi dan thu nhét c6 thé duge tao
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cAu hinh béi thiét bi mang cho thiét bi ddu cudi bing cach sir dung ban tin hé théng, béo
hiéu 16p cao hon, hodc béo hiéu khac, hodc ¢6 thé dugc tao cAu hinh truéc trong giao
thirc. Piéu nay khong bi gi¢i han cu thé trong phuong 4n cuia sang ché. Vi du, ban tin hé
théng c6 thé 1a SIB hodc MIB, bao hiéu 16p cao hon ¢6 thé 1a béo hiéu RRC, va bao hiéu
khéc c¢6 thé 1a béo hiéu théng tin didu khién duong xubng DCI (downlink control
information, DCI). Diéu nay khong bi gi¢i han cu thé trong phwong 4n cla sang ché.

Tuy chon, theo phuong an cua sang ché, thong tin chi dan tht nhét c6 thé dugc tao
cAu hinh cho thiét bi diu cudi ciing vé6i it nhat mot trong s6 thong tin cau hinh thir nhét,
thong tin cdu hinh tht hai, thong tin cAu hinh tha ba, va thong tin cdu hinh thtr tw, hogc
¢6 thé duoc tao cAu hinh riéng biét cho thiét bi ddu cudi. Diéu nay khong bi gi6i han cu
thé trong phwong 4n ctia séng ché.

Tuy chon, theo phuong 4n cua sang ché, ngoai ra, thong tin chi dan tha nhét c6 thé
khong dugc tao cAu hinh, nhung né dugc tao cAu hinh trudc trong giao thirc ma thiét bi
mang ho trg xac dinh tai nguyén mién thoi gian trong khoang thoi gian thi nhat dua trén
s6 luong co hoi tim goi trong khoang thoi gian thir nhét. Pidu nay khong bi gi¢i han cu
thé trong phuong 4n clia sang ché.

Tuy chon, theo phuong 4n cua sang ché, thiét bi dau cudi ¢6 thé con bao céo, cho
thiét bi mang, thiét bi dau cudi c6 kha nang két thac viée giam sat trén it nhat mot trong
s6 WUS va PDCCH trudc hay khong. Vi du, thiét bi dau cudi c6 thé guri thong tin chi
dAn thi hai dén thiét bi mang, & d6 thong tin chi dan thir hai duge st dung dé chi ra rang
thiét bi dau cudi c6 kha nang két thuc viéc gidm sat trén it nhat mot trong s6 WUS va
PDCCH trudc.

Tuy chon, theo phuong 4n cia sang ché, thong tin chi dan thit hai c6 thé 13 thong tin
chi din 15 rang, hodc c6 thé la thong tin chi dan 4n. Piéu nay khong bi gi6i han cu thé
trong phuong an cua sang ché. |

Vi du, théng tin chi din tht hai ¢6 thé duge biéu dién bang gid tri ing ci trong bit.
Bit bao gdm hai gi4 tri tmg ct, vi dy, 0 hodc 1. Gid trj img ctr 0 c6 thé chi ra rang thiét
bi dau cudi c6 kha nang két thuc viéc gidm sét trén it nhat mot trong sé6 WUS va PDCCH
trudc, va gia tri img cur 1 ¢o thé chi ra rang thiét bi dau cudi khong c6 kha nang két thiic
viéc giam sat trén it nhét mot trong s6 WUS va PDCCH truée. Ngoai ra, gia tri ing cir
0 ¢6 thé chi ra rang thiét bi dau cubi khong c6 khéa ning két thuc viéc giam st trén it
nhat mét trong s6 WUS va PDCCH trudc, va gia tri ung ctr 1 ¢6 thé chi ra rang thiét bi
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dau cudi khong c6 kha ning két thiic viéc gidm sat trén it nhat mot trong s6 WUS va
PDCCH truéec.

Ngoadi ra, vi du, thong tin chi dan tha hai ¢6 thé 13 gia tri dugc chi dinh. Vi du, viéc
o gid tri duoc chi dinh chi ra ring thiét bi ddu cudi c6 kha nang két thuc viéc gidm sat
trén it nhit mot trong s6 WUS va PDCCH trudc, va khong gui gia tri dugc chi dinh chi
ra rang thiét bi ddu cudi khong c6 kha nang két thic viéc giam sét trén it nhit mot trong
s WUS va PDCCH truée. Ngoai ra, viée guri gia tri duoc chi dinh chi ra rﬁmg thiét bi
dau cudi khong co kha ning két thic viéc giam sét trén it nhét mot trong s6 WUS va
PDCCH truéc, va khong gui gia tri dugce chi dinh chi ra rang thiét bi dau cubi c6 kha
nang két thiic viéc gidm sat trén it nhit mot trong s6 WUS va PDCCH trude. Piéu nay
khong bi giéi han cu thé trong phuong 4n cla sang ché.

Tuy chon, phwong phéap gt va nhéan tin hi¢u tham chiéu duogc dé xuat theo phuong
an cla sang ché dugc mo ta béng cach st dung vi du trong d6 tin hiéu tham chiéu c6 thé
dugc truyén trong khung phuy tuong tmg v6i co hdi tim goi va/hodce Khung phu bt dau
cua tin hiéu thirc day. Tuy chon, ngoai ra, tin hi¢u tham chiéu c6 thé khong dugc truyén
trong khung phu twong (mg v6i co hdi tim goi va/hogc khung phu bat dau cha tin hiéu
thirc dy. Cu thé, tai nguyén mién thoi gian thi nhat bao gém P1 khung phu & trudce
khung phu twong tmg v6i mdi mot hoac nhiéu co hdi tim goi trong khoéang thoi gian thir
nhét va Q1 khung phu & sau khung phu twong g véi mbi mot hoic nhiéu co hoi tim
goi trong khoang thoi gian thir nhét, & d6 P1 1a sé nguyén 16n hon hodc bang 0, Q1 1a
s6 nguyén 16n hon hogc bang 0, tong P1 va Q1 lién quan dén s6 luong co hoi tim goi
trong chu ky tiép nhan khong lién tuc, va tong P1 va Q1 16n hon hodc bang 1; hodc tai
nguyén mién thoi gian thit hai bao gdm P2 khung phu & truge khung phu bat dau cla
m&i mét hodic nhidu tin hiéu thire day trong khoang thdi gian thit nhat va Q2 khung phu
& sau khung phu bt dau ctia mdi mot hodc nhiéu tin hiéu thirc day trong khoang thoi
gian thr nhat, & d6 P2 1a s6 nguyén 16n hon hogc bang 0, Q2 1a s6 nguyén 16n hon hodc
bang 0, téng P2 va Q2 lién quan dén sb luong co hoi tim goi trong chu ky tiép nhan
khong lién tuc, va tdng P2 va Q2 1én hon hodc bang 1. Piéu nay khong bi gi6i han cu
thé trong phuwong 4n cua sang ché. Dé biét cac mé ta lién quan twong Ung voi truong
hop, tham khao cac mo ta trén vé tin hiéu tham chiéu c6 thé dugc truyén trong khung
phu twong tng vai co hoi tim goi va/hogdc khung phu bat dau cua tin hiéu thic day. Vi
du, su chénh léch ndm & X1 + Y1 + 1 =P1 + Q1. C4c chi tiét khong dwoc mé ta & day.
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Theo phuong phap gui va nhan tin hi¢u tham chiéu duoc d& xuét theo phuong 4n
cua sang ché, bét ké thiét bi mang c6 giri ban tin 14p lich tim goi twong Umg tai co hoi
tim goi hay khong, thiét bi mang gui tin hiéu tham chiéu trén tai nguyén thoi gian-tan
sb twong g véi tai nguyén mién thoi gian trong khoang thoi gian thir nhat ma duoc
xéc dinh dva trén sd luong co hdi tim goi trong chu ky tiép nhan khong lién tuc. Vi vay,
theo mot khia canh, khi phat hién ban tin 14p lich tim goi c6 ton tai trong khong gian tim
kiém PDCCH c¢6 khung phu bét déu 1a khung phu twong tmg v6i co hdi tim goi hay
khong, va thirc ddy & co hoi tim goi dé giam sat PDCCH, thiét bi dau cudi c6 thé thuc
hién do lwdong bang cach sir dung vai tin hiéu tham chiéu trong khoang thoi gian thu
nhét dé thu duoc két qua do, vi du, thyc hién do lvong RSRP dé thu duge SINR. Khi két
qué do luong théa man tinh trang cu thé, thiét bi dau cudi co thé dugc coi 1a thiét bi dau
cubi c6 tinh trang kénh tot. Hon nita, trong khong gian tim kiém PDCCH c6 khung phu
bt ddu 1a khung phu twong tmg véi co hoi tim goi, thiét bi dau cudi c6 thé xac dinh ban
tin 1ap lich tim goi c6 tdn tai hay khong bang viéc thurc hién phét hién mu duy nhét trén
vai vi tri ing cir, ma khong thuc hién phat hién mu trén tat ca vi tr ung cu. Vi dy, nhu
dugc thé hién trén Fig.12, thiét bi ddu cudi ¢6 tinh trang kénh t5t c6 thé két thic phat
hién trudce sau khi thue hién phat hién chi trén ba vi tri ung cu thir nhat trong khong gian
tim kiém PDCCH, do d6 giam tiéu thu dién niang ciia thiét bi dau cudi. Theo khia canh
khéc, khi phat hién WUS co ton tai trude co hdi tim goi hay khong, thiét bi ddu cudi c6
thé thuc hién do ludng bang viéc st dung vai tin hiéu tham chiéu trong khoang thoi gian
thit nhat. Vi vay, khi két qua do luong thoa man tinh trang cu thé, thiét bi dau cudi c6
thé duoc coi 1a thiét bi diu cudi c6 tinh trang kénh tét. Thiét bi dau cudi khéi dong dé
thyc hién gidm sat tr khung phu bat dau ctia WUS, va co thé két thic giam sat WUS
trude, ma khong doi dén khi khoang thoi gian WUS t6i da két thic dé nhan biét ring
khong c6 WUS t6n tai, do d6 giam tiéu thu dién nang cua thiét bi dau cudi.

Cac hoat dong cua thiét bi mang theo cac budc S701 dén S703 c6 thé duoc thuc
hién boi thiét bi mang duge lénh bai b xir ly 601 trong thiét bi mang 60 dugc the hién
trén Fig.6 bang cach goi ma chuong trinh tmg dung duoc luu trit trong bd nhé 602, va
cac hoat dong cua thiét bi dau cubi theo cac bude S701 dén S703 ¢6 thé duoc thuc hién
béi thiét bi diu cudi duoc 1énh béi bd nhé 701 trong thiét bi dau cudi 70 duge the hién
trén Fig.6 bang cach goi ma chuong trinh Gtng dung dugc luu trit trong b nhé 702. Diéu
nay khong bi gidi han trong phuong an.
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Tuy chon, Fig.19 thé hién phuong phap gui va nhén tin hi¢u tham chiéu khac theo
phuong 4n cua sang ché. Phuong phap bao gbdm cac budc sau.

S1901. Thiét bi mang x4c dinh tai nguyén mién thoi gian trong khoang thoi gian tha
nhat, & d6 tai nguyén mién thoi gian 12 tai nguyén mién thoi gian trong tai nguyén thoi
gian-tan 56 duge st dung dé truyén tin hig¢u tham chiéu.

Tai nguyén mién thdi gian bao gdm it nhét mot trong s6 tai nguyén mién thoi gian
thir nhat va tai nguyén mién thoi gian thtt hai. Tai nguyén mién thoi gian tht nhat bao
gdm khung phu tuong ung véi mot hodc nhiéu co hoi tim goi trong khoang thoi gian tht
nhét, X3 khung phu & trude khung phu twong ung vdi mdi mot hodc nhidu co hoi tim
g0i, va Y3 khung phu ¢ sau khung phu twong tng voi mdi mot hodc nhidu co hoi tim
goi, 6 d6 X3 la s6 nguyén 16n hon hodc bang 0, Y3 1a s6 nguyén 16n hon hoac biang 0,
va tong X3 va Y3 lién quan dén gia tri dugc chi dinh thu ba. Tai nguyén mién thoi gian
th hai bao gdm it nhat mét khung phu bat dau ctia mot hodc nhiéu tin hiéu thire day
trong khoang thoi gian thr nhét, X4 khung phu ¢ true khung phu b4t dau ctia mdi tin
hiéu thirc day trong mot hoac nhiéu tin hiéu thtrc ddy, va Y4 khung phu ¢ sau khung phu
bt dAu ctia méi tin hidu thire ddy trong mdt hodc nhiéu tin hidu thic day, & d6 X4 1a s6
nguyén 16n hon hoac bang 0, Y4 1a s6 nguyén 16n hon hodc bang 0, va tong X4 va Y4
lién quan dén gia tri dugce chi dinh thu tu.

$1902. Thiét bi mang gui tin hiéu tham chiéu dén thiét bi dau cudi trén tai nguyén
thoi gian-t?m sd.

$1903. Thiét bi diu cudi xac dinh tai nguyén mién thoi gian trong khoang thoi gian
thtr nhét, va sau d6 nhan tin hiéu tham chiéu tir thiét bi mang trén tai nguyén thoi gian-
tan sb tuong ting.

Dé biét cac mo ta lién quan cia cac bude S1901 dén S1903, tham khéo cac budc
S701 dén S703. Vi du, su khac biét nam & chd, theo phuong an cla sang ché, téng cua
X3 khung phu & truée khung phy twong tmg v6i co hdi tim goi va Y3 khung phu ¢ sau
khung phu trong Gmg véi co hoi tim goi lién quan dén gia tri duogc chi dinh thir ba, va
tdng X4 khung phu & trude khung phu bat dau cia tin higu thire day va Y4 khung phu ¢
sau khung phu bt dau cua tin hiéu thirc déy lién quan dén gia tri duge chi dinh thir tu;
tuy nhién, theo cac budc S701 dén $703, téng X1 khung phu & true khung phy twong
g véi co hoi tim goi va Y1 khung phu & sau khung phu twong tng v6i co hoi tim goi
lién quan dén s6 luong co hdi tim goi trong chu ky DRX, va tdng X2 khung phu & trude
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khung phu bt d4u cta tin hiéu thirc day va Y2 khung phu ¢ sau khung phu bat du cua
tin hidu thtc day lién quan dén s6 lugng co hoi tim goi trong chu ky DRX. Dé biét cac
md ta lién quan khac, tham khao céc budc S701 dén S703. Céc chi tiét khong dugc mo
ta ¢ day.

Tuy chon, theo phuong 4n cua sang ché, gia tri dugc chi dinh thi ba va/hodc gia tri
dugc chi dinh thir tr ¢6 thé duoc tao cAu hinh boi thiét bi mang cho thiét bi dau cudi
béng cach str dung ban tin hé théng hodc bao hiéu 16p cao hon, hodc co thé duoc tao cdu
hinh trurdc trong giao thic. Diéu nay khong bi giéi han cu thé trong phwong 4n ctia sang
ché. Vi du, ban tin hé théng c6 thé 1a SIB hosc MIB, va bio hiéu 16p cao hon ¢6 thé 1a
béo hiéu RRC. Diéu nay khong bi giéi han cu thé trong phuong n cla sang ché.

Theo phuong phap gui va nhan tin hiéu tham chiéu dugc dé xuat theo phwrong 4n
‘cua sang ché, bét ké thiét bi mang c6 gli ban tin 14p lich tim goi twong Ung tai co hoi
tim goi hay khong, thiét bi mang gui tin hiéu tham chiéu trén tai nguyén thoi gian-tan
sb twong tmg v&i tai nguyén mién thoi gian duogc xac dinh trong khoang thoi gian thir
nhét. Vi vay, theo phuong phap giri va nhén tin hiéu tham chidu duoc dé xuét theo
phuong an cua sang ché, tidu thu dién nang cia thiét bi dau cubi co thé duge giam khi
thiét bi dau cubi phat hién ban tin 1ap lich tim goi co tdn tai trong khong gian tim kiém
PDCCH c6 khung phu bit dau 12 khung phu twong tmg v6i co hoi tim goi hay khong,
va/hodc phat hién WUS co ton tai trude co hdi tim goi hay khong. Dé phan tich c4c hiéu
qué k¥ thuat lién quan, tham khao phuong én duoc thé hién trén Fig.7. Cac chi tiét khong
duoc mo ta ¢ day.

Céc hoat dong cua thiét bi mang theo cac budc S1901 dén S1903 ¢6 thé duoc thuc
hién béi thiét bi mang duge 1énh béi bd xir ly 601 trong thiét bi mang 60 duoc thé hién
trén Fig.6 bang cach goi ma chuong trinh tmg dung duoc luu trit trong bo nhé 602, va
cac hoat dong cua thiét bi dau cubi theo cac bude S1901 dén S1903 c6 thé duoc thuc
hién béi thiét bi mang duoc 1énh béi b nhé 701 trong thiét bi dau cudi 70 dugc thé hién
trén Fig.6 bang cach goi ma chuong trinh tmg dung dugc huru trit trong bo nhé 702. Didu
nay khong bi giéi han trong phuong an.

Tuy chon, Fig.20 thé hién phuwong phéap gui va nhan tin hi¢u tham chiéu khac theo
phuong an cua sang ché. Phuong phap bao gbm cac budc sau.

$2001. Thiét bj mang gui thong tin vé khung phu do luong dén thiét bi dau cubi.

$2002. Thiét bi diu cudi nhan thong tin vé khung phu do ludong tir thiét bi mang.
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$2003. Thiét bi mang x4c dinh tai nguyén mién thdi gian trong khoang thoi gian thi
nhét dva trén thong tin vé khung phu do luong, & d6 tai nguyén mién thoi gian 13 tai
nguyén mién thoi gian trong tai nguyén thoi gian-tan sé dugce sir dung dé truyén tin hiéu
tham chiéu.

$2004. Thiét bi mang gt tin hidu tham chiéu dén thiét bi dau cudi trén tai nguyén
thoi gian-tan sb.

$2005. Thiét bi dau cudi xac dinh tai nguyén mién thoi gian trong khoang thoi gian
thtr nhat dua trén thong tin vé khung phu do lwong, va sau d6 nhan tin hi¢u tham chiéu
tir thiét bi mang trén tai nguyén thoi gian-tan s6 twong tmg.

Dé biét cac mo ta lién quan cta tin hiéu tham chiéu, khoang thoi gian thu nhat, va
tai nguyén mién tin sb trong tai nguyén thoi gian-tan sd theo cac budc S2001 dén S2005,
tham khao cdc mo ta lién quan theo mo ta duoc thé hién trén Fig.7. Céc chi tiét khong
dugc mé ta & day.

Tity chon, khung phu do ludmg theo céc bude $2001 dén S2005 c6 thé dugc bicu
diZn bing ban d bit n-bit, & d6 mdi bit trong ban dd bit n-bit duge st dung dé chi ra tin
hiéu tham chiéu c¢6 duoc truyén trong mdi khung phu trong s6 n khung phu hay khong,
va n 1a sé nguyén duong.

Vi du, khi gia tri Gtng ¢l trong bit trong ban dd bit n-bit 12 1, n6 chi ra rang khung
phu twong Gng vdi bit 1a khung phu do Iuong, va thiét bi mang can phai gui tin higu
tham chiéu trong khung phu; va khi gia tri img cir trong bit 1a 0, n6 chi ra rang khung
phu tuong tng véi bit khong phai 1a khung phu do Iuong, va thiét bi mang khong can
gui tin hiéu tham chiéu trong khung phu. Ngoai ra, khi gié tri img ctr trong bit trong ban
dd bit n-bit 12 0, n6 chi ra rang khung phu twong ng v6i bit 12 khung phu do ludng, va
thiét bi mang can gui tin hiéu tham chiéu trong khung phu; va khi gia tri tng ctr trong
bit 1a 1, n6 chi ra ring khung phu tuong ing vé6i bit khong phai la khung phu do luong,
va thiét bi mang khong can giri tin hiéu tham chiéu trong khung phu. Diéu nay khong bi
gidi han cu thé trong phuong 4n ctia sang ché.

Tuy chon, theo phuong an cua sang ché, thiét bi mang co thé gui tin hiéu tham chiéu
trong tap giao hoac tap hop cua khung phu dugc biéu dién boi ban do bit n-bit va khung
phu hop 18 duoc biéu dién boi ban dd bit khung phu hop 1¢. Diéu nay khong bi gidi han
cu thé trong phwong 4n cla sang ché.

Tuy chon, theo phuong 4n cia sang ché, chu ky (period), dd chénh léch (offset), sb
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lan lap lai, va twong tu co thé con linh hoat duoc tao cAu hinh cho khung phu do luong.
Diéu nay khong bi gidi han cu thé trong phuong 4n cla sang ché.

Tuy chon, theo phuong an cua sang ché, chu ky ctia ban dd bit ¢6 thé 12 s nguyén duong
nhu la 1, 2, ..., hodc K1. Didu nay khong bi gi¢i han cu thé trong phwong 4n ctia sdng
ché.

Tity chon, theo phuong én ctia séng ché, 6 chénh léch clia ban db bit c6 thé 1a K2
khung hé thong hodc K3 khung phy, & do K2 1a 0 hoac s6 nguyén duong, va K312 0
hodc s6 nguyén dwong. Do chénh léch cia ban db bit nhé hon hodc bang chénh léch
gitra khoang thoi gian thi nhat va (40 dai cta ban db bit x s6 1an 13p lai ciia ban do bit,
Didu nay dugc mo ta thong nhit & day va chi tiét khong duge mo ta lai bén dudi.

Tuy chon, theo phuong 4n cia sang ché, s6 14n 1ap lai ctia ban d0 bit ¢ thé 1a s6
nguyén duongnhwla 1, 2, ..., hodc K4. Diéu nay khong bi giéi han cu thé trong phuong
4n cta sang ché. |

Vi du, khoang thoi gian tht nhét 1a bén khung h¢ théng; nB = 4T; n = 10; chu ky
ciia ban dd bit 12 ba khung hé théng; d0 chénh 1&ch ciia ban db bit 1a mdt khung hé thong;
s6 1an 1ap lai ctia ban dd bit 1a 1; khi gi tri img cir trong bit trong ban do bit n-bit 1 1,
né6 chi ra ring khung phu tuong tmg véi bit 1a khung phu do luong, va thiét bi mang can
gui tin hiéu tham chiéu trong khung phu; va khi gia tri tng cir trong bit 1a 0, n6 chi ra
rang khung phu twong tmg véi bit khong phai 1a khung phu do luong, va thiét bi mang
khong can gui tin higu tham chiéu trong khung phu. Trong truong hop, tai nguyén mién
thoi gian trong khoang thoi gian tha nhét ¢6 thé bao gom khung phu 2 va khung phu 7
trong khung hé théng thtr ba, nhu dugc thé hién trén Fig.21.

Tuy chon, theo phuong 4n cia sang ché, khi chu ky (period), do chénh 1&ch (offset),
va s6 1an 13p lai khong can phai tao c4u hinh cho khung phu do luong, thong tin vé khung
phu do luong ma dwoc giri boi thiét bi mang dén thiét bi ddu cudi ¢6 thé bao gdm ban
d bit n-bit; hodc khi chu k¥ (period), d chénh léch (offset), hodc s 1an 1ap lai can phai
tao cau hinh cho khung phu do luong, thong tin vé khung phu do luong ma dugce gii boi
thiét bi mang dén thiét bi du cudi c6 thé bao gdm ban @b bit n-bit va it nhat mot trong
s6 chu ky cia ban dd bit, do chénh léch ctia ban do bit, va s6 lan lap lai cua ban do bit.
Didu nay dugc md ta thong nhit & day va chi tiét khong duge md ta lai bén dudi.

Noi cach khac, theo phuong 4n cua sang ché, chu ky ciia ban do bit, do chénh léch
clia ban dd bit, va s6 14n 1ap lai ciia ban dd bit c6 thé dugc tao ciu hinh béi thiét bi mang
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cho thiét bi dau cudi, hodc c6 thé dugc thoa thuin trong giao thuc. Piéu nay khong bi
giéi han cu thé trong phuong 4n cla sdng ché.

Tuy chon, theo phuong an cua sang ché, thong tin vé khung phu do ludng c6 thé
dugc giri boi thiét bi mang dén thiét bj dau cudi trong ban tin hé thong hodc béo hiéu
16p cao hon. Vi dy, ban tin hé thong c6 thé 1a SIB hogc MIB, va bao hi¢u 16p cao hon
¢6 thé 12 bao hiéu RRC. Piéu nay khong bi gi6i han cu thé trong phuong an cla sdng
ché.

Theo phuong phap glri va nhén tin hiéu tham chiéu duogc d& xuét theo phuong 4n
cua sang ché, bat ké thiét bi mang c6 giri ban tin 1ap lich tim goi twong Ung tai co hoi
tim goi hay khong, thiét bi mang gii tin hiéu tham chiéu trén tai nguyén thoi gian-tan
s6 twong tmg vé6i tai nguyén mién thoi gian trong khoang thoi gian tha nhit ma duoc
x4c dinh dua trén thong tin vé khung phu do ludng. Vi viy, theo phwong phap giri va
nhén tin hiéu tham chiéu duge d& xuit theo phurong 4n cla séang ché, tiéu thu dién nang
ctia thiét bi dau cudi c6 thé dwoc giam khi thiét bi diu cudi phat hién ban tin 14p lich tim
goi ¢6 ton tai trong khong gian tim kiém PDCCH c6 khung phu bét dau 1a khung phu
twong g véi co hoi tim goi hay khong, va/hodc phat hien WUS ¢6 tdn tai trude co hoi
tim goi hay khong. Pé phan tich céc hiéu quéa k¥ thuét lién quan, tham khao phwong an
duoc thé hién trén Fig.7. Cac chi tiét khong duge mo ta & day.

Cac hoat dong cua thiét bi mang theo cac budce S2001 dén S2005 c6 thé dugc thuc
hién boi thiét bi mang duoc 1énh béi b xit Iy 601 trong thiét bi mang 60 dugc thé hién
trén Fig.6 bang cach goi ma chuong trinh tmg dung dugc luu trit trong bd nhé 602, va
cac hoat dong cua thiét bi dau cudi theo cac budc S2001 dén S2005 c6 thé duge thuc
hién béi thiét bi dau cudi duge 1énh béi bd nhd 701 trong thiét bi du cudi 70 duoc thé
hién trén Fig.6 béng cach goi ma chuong trinh ing dung duoc luu trit trong bd nhd 702.
Diéu nay khong bi giéi han trong phuwong an.

Phan trén chu yéu mo ta cac giai phap dugc dé xuét theo cac phuong 4n cla sang
ché tir goc do twong tac gitta cac phan tir mang. C6 thé dwoc hiéu ring, dé trién khai cac
chiic nang & trén, thiét bi mang trén hodc thiét bi ddu cudi bao gdbm céc cAu trac phan
cung tuong tmg va/hodc cac mod dun phin mém cho viéc trién khai cac chtic nang.
Nhing ngudi ¢ hiéu biét trung binh trong linh vuc ¢6 thé d& dang nhén biét ring, trong
su két hop véi cac vi du duge md ta trong cac phuong an dugce boc 10 trong ban mo ta,
céc don vi va céc bude thuat toan c6 thé dugc trién khai bang phan ctimg hoic két hop
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ctia phan clmg va phin mém may tinh trong sang ché. Viéc chtic ning duoc thuc hién
b&i phan ctimg hay phén cimg dugc didu khién béi phan mém mady tinh phy thudc vao
cac ung dung cu thé va céac rang budc thiét ké ctia cac giai phap k¥ thuat. Ngudi c6 hiéu
biét trung binh trong linh vyc ¢6 thé sir dung cac phwong phap khac nhau dé trién khai
céc chirc nang dugc mo ta cho mdi ung dung cu thé, nhung khong dugc coi rang su trién
khai vuot ra ngoai pham vi cla sang ché.

Theo phuong &n cua sang ché, phan chia thanh cac mé dun chirc nang c6 thé duoc
thuc hién trén thiét bi mang hoic thiét bi dau cudi dua trén cac vi du phuong phap trén.
Vi du, mdi md dun chtrc nang co thé thu duogc thong qua su phén chia tuong tng dén
mdi chtre ning, hoic hai hodc nhiéu chirc nang co thé duoc tich hop thanh m¢t moé dun
Xt ly. Mo dun tich hop ¢o6 thé dugc trién khai dudi dang phan cing, hodc c6 thé dugc
trién khai dudi dang mo dun chirc ning phan mém. Cén phai lvu y rang, trong cac
phuong 4n cua sang ché, su phan chia thanh cdc mé dun 1a vi du va chi don thuan 1a su
phén chia chtrc nang logic. Theo trién khai cu thé, cach phan chia khac c6 thé duoc sur
dung.

Vi du, khi cac mo dun chirc ning thu duge thdng qua sy phén chia theo cach tich
hop, Fig.22 la so dd cu trac dang gian dd cua thiét bi mang 220. Thiét bi mang 220 bao
gdbm m6 dun xir Iy 2201 va md dun thu phat 2202.

Theo trién khai kha thi, md dun xt 1y 2201 dwoc tao cAu hinh dé x4c dinh tai nguyén
mién thoi gian trong khoang thoi gian thi nhét dya trén s6 luong co hdi tim goi trong
chu ky tiép nhan khéng lién tuc, & do tai nguyén mién thdi gian 1a tai nguyén mién thoi
gian trong tai nguyén thoi gian-tan s6 dugc sir dung dé truyén tin hiéu tham chiéu. Mo
dun thu phat 2202 dugc tao cAu hinh dé gui tin higu tham chiéu dén thiét bi dau cudi
trén tai nguyén thoi gian-tan sb.

Tuy chon, tai nguyén mién thoi gian bao gbm it nhat mot trong so tai nguyén mién
thoi gian thir nhét va tai nguyén mién thoi gian thit hai. Tai nguyén mién thoi gian thi
nhat bao gdm it nhat mot khung phu tuwong mg voi mét hoac nhiéu co hoi tim goi trong
khoang thoi gian thir nhét, X1 khung phu & truéc khung phu twong ing véi mdi mot
hodc nhiéu co hoi tim goi, hodc Y1 khung phu & sau khung phu twong tmg v6i mdi mot
hodc nhiéu co hoi tim goi, & d6 X1 1a s6 nguyén 1én hon hodc bang 0, Y1 1a s6 nguyén
16n hon hodc bang 0, va tong X1 va Y1 lién quan dén s6 luong co hoi tim goi trong chu
ky DRX. Theo trién khai cu thé, tai nguyén mién thoi gian thir nhat bao gdm khung phu
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trong ung véi mot hodc nhiéu co hoi tim goi trong khoang thdi gian thit nhét, X1 khung
phu ¢ trude khung phu twong Ung véi mdi mot hodc nhiéu co hoi tim goi, va Y1 khung
phu ¢ sau khung phu twong tng véi mdi mdt hodc nhiéu co hoi tim goi, & d6 X1 1a sd
nguyén 1én hon hodc bang 0, Y1 1a s6 nguyén 16n hon hodc bang 0, va tong X1 va Y1
lién quan dén s6 lwong co hoi tim goi trong chu ky tiép nhan khong lién tyc. Tai nguyén
mién thoi gian thtt hai bao gdm it nhit mot khung phu bat diu ctia mot hogc nhiéu tin
hiéu thirc day trong khoang thoi gian thir nhét, X2 khung phu & truéc khung phu bét dau
ctia moi tin hiéu thirc day trong mot hodc nhiéu tin hiéu thirc day, hodc Y2 khung phu &
sau khung phu »Bét d4u cua mdi tin hiéu thirc day trong mot hodc nhiéu tin hiéu thie day,
& d6 X2 l1a s6 nguyén 16n hon hoic bing 0, Y2 1a sé nguyén 16n hon hogc bang 0, va
téng X2 va Y2 lién quan dén sb luong co hoi tim goi trong chu ky DRX. Theo phwong
phap trién khai cu thé, tai nguyén mién thoi gian thit hai bao gbém khung phu bat dau
ctia mot hodc nhiéu tin hidu thirc ddy trong khoang thdi gian thir nhat, X2 khung phu &
trude khung phu bat dau ciia mdi mot hodc nhiéu tin hiéu thire ddy, va Y2 khung phuy &
sau khung phu bat dau ctia mbi mot hodc nhiéu tin hiéu thire day, & d6 X2 1a s6 nguyén
16n hon hodc bang 0, Y2 1a s6 nguyén 16n hon hodc bang 0, va tong X2 va Y2 lién quan
dén s6 luong co hdi tim goi trong chu ky tiép nhan khong lién tyc.

Tuy chon, X1 khung phu 1a X1 khung phu lién tiép & trudc va lién tiép v6i khung
phu turong g véi mdi co hdi tim goi, va Y1 khung phu 1a Y1 khung phu lién tiép ¢ sau
va lién tiép v6i khung phu twong ing véi mdi co hoi tim goi. Ngoai ra, X1 khung phu
1a X1 khung phu tht nhét (lién tiép) trong Z1 khung phu & trude khung phu twong g
véi moi co hoi tim goi, va Y1 khung phu 1a Y1 khung phu lién tiép O sau va lién tiép v61
khung phu tuwong tng v6i mdi co hoi tim goi.

Tuy chon, mé dun thu phat 2202 con dugc tao cAu hinh dé gui thong tin cau hinh
tht nhét cia tin hidu tham chiéu dén thiét bi ddu cudi. Thong tin ciu hinh thit nhat bao
gbm it nhat mot trong s6 X1, Y1, chu k¥ thir nhét, khoang thoi gian thir nhét, d6 chénh
léch ctia khoang thi gian thtr nhét trong chu k¥ thir nhat, va s 1an 1ap lai cia khoang
thoi gian thir nhat. Chu ky tht nhét 1a chu k¥ lién quan dén chu ky tiép nhan khong lién
tuc. Khoang thoi gian thi nhét 1a chu ky thoi gian trong chu ky thu nhat.

Tuy chon, X2 khung phu la X2 khung phu lién tiép & trudc va lién tiép v6i khung
phu bét dau ctia mdi tin hiéu thitc day, va Y2 khung phu 1a Y2 khung phu lién tiép & sau
va lién tiép v6i khung phu bt ddu cia mdi tin higu thirc ddy. Ngoai ra, X2 khung phu la
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X2 khung phu lién tiép thir nhét trong Z2 khung phu & truede khung phu bét dau ctia mdi
tin hiéu thic day, v Y2 khung phu 1a Y2 khung phu lién tiép & sau va lién tiép voi khung
phu bét dau ctia mdi tin higu thirc day.

Tuy chon, md dun thu phat 2202 con dugc tao c4u hinh dé giri thong tin c4u hinh
thtr hai cta tin hiéu tham chiéu dén thiét bi diu cubi. Thong tin céu hinh thir hai bao
odm it nhat mét trong s& X2, Y2, chu ky thit nhét, khoang thoi gian tht nhat, do chénh
loch ctia khoang thdi gian thi nhat trong chu ky thi nhét, va s6 1an 1ap lai cua khoang
thoi gian thir nhét. Chu k¥ thir nhét 1 chu k¥ lién quan dén chu ky tiép nhan khong lién
tuc. Khoang thoi gian thr nhét 1 chu ky thoi gian trong chu ky tha nhat.

Tuy chon, mot hodc nhiéu co hoi tim goi trong khoéang thoi gian thir nhit bao gdm
N1 co hoi tim goi trong mdi M1 co hdi tim goi cua tat ca co hoi tim goi trong khoang
thoi gian thir nhét, & d6 M1 1a s6 nguyén 16n hon hodc bang 1, N1 1a s6 nguyén lén hon
hodc bang 1, va M1 16n hon hodc bang N1.

Taty chon, N1 co hoi tim goi ¢6 thé 1a N1 co hdi tim goi lién tiép thir nhat trong méi
N1 co hoi tim goi; hodc N1 co hdi tim goi 1a N1 co hdi tim goi lién tiép cudi cung trong
mdi N1 co hoi tim goi; hodc N1 co hoi tim goi dugc biéu dign boi ban do bit M1-bit, &
d6 mdi bit trong ban dd bit M1-bit dugc st dung dé chi ra tin hi¢u tham chiéu c6 duoc
truyén trong khung phu twong ung véi mdi mot co hoi tim goi trong s6 M1 co hoi tim
goi hay khong.

Tuy chon, md dun thu phéat 2202 con dugc tao cAu hinh dé giri thong tin cAu hinh
thir ba ciia tin hiéu tham chiéu dén thiét bi diu cubi. Thong tin cAu hinh thit ba bao gom
M1 va N1, hogc ban dd bit M1-bit.

Tuy chon, mdt hoac nhiéu tin hiéu thoc day trong khoang thoi gian thi nhét bao
gdm N2 tin hi¢u thirc day trong mdi M2 tin hiéu thirc ddy cia tat ca tin hiéu thirc day
trong khoang thoi gian thir nhét, & d6 M2 1a s6 nguyén 16n hon hoac bang 1, N2 1a sé
nguyén 16n hon hodc bang 1, va M2 16n hon hodc bang N2.

Tay chon, N2 tin hiéu thirc ddy 12 N2 tin hiéu thire ddy lién tiép thir nhét trong moi
M2 tin hiéu thirc ddy; hodc N2 tin hiéu thirc ddy 1a N2 tin hiéu thire ddy lién tiép cudi
cung trong mdi M2 tin hiéu thirc ddy; hodc N2 tin higu thirc day duogc biéu dién béi ban
dd bit M2-bit, & d6 mdi bit trong ban dd bit M2-bit dugc st dung d¢ chi ra tin hiéu tham
chiéu ¢6 dugc truyén trong khung phu bt dAu ctia mdi mot tin hiéu thirc dy trong s6
M2 tin hiéu thirc day hay khong.
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Tuy chon, mé dun thu phét 2202 con duge tao cAu hinh dé giri thong tin cdu hinh
thtr tu cta tin hiéu tham chiéu dén thiét bi diu cudi. Thong tin cAu hinh th& tw bao gdm
M2 va N2, hodc ban dd bit M2-bit.

Tuy chon, tong X1 va Y1 lién quan dén s6 lugng co hoi tim goi trong chu ky tiép
nhan khong lién tuc bao gdm: Téng X1 va Y1 1a gid tri dugc chi dinh twong Gmg voi s6
lugng co hoi tim goi trong chu ky tiép nhan khong lién tuc; hodc tong X1 va Y1 duoc
x4c dinh béi thiét bi mang dua trén s lwong co hoi tim goi trong chu ky tiép nhan khong
lién tuc, chu k¥ tiép nhan khong lién tuc, va gié tri dugc chi dinh thir nhét.

Tay chon, X1 va Y1 théa man cong thic sau: X1 + Y1 = min{4T/nB, a} - 1, 6 do
nB chi s6 lwong co hoi tim goi trong chu ky tiép nhan khong lién tuc, T chi chu ky tiép
nhan khong lién tuc, va a 1a gid tri dwgc chi dinh thir nhét.

Tuy chon, tbng X2 va Y2 lién quan dén s lugng co hoi tim goi trong chu ky tiép
nhan khong lién tuc bao gom: Toéng X2 va Y2 1a gia tri dugc chi dinh twong ing véi s6
lugng co hoi tim goi trong chu ky tiép nhan khong lién tuc; hodc téng X2 va Y2 dugc
xé4c dinh béi thiét bi mang dya trén s6 lwong co hoi tim goi trong chu ky tiép nhan khong
lién tuc, chu ky tiép nhan khong lién tuc, va gia tri dugc chi dinh thir hai.

Tuy chon, X2 va Y2 théa man cong thirc sau: X2 + Y2 = min{4T/nB, a} - 1, & d6
nB chi s6 luong co hoi tim goi trong chu ky tiép nhan khong lién tuc, T chi chu ky tiép
nhan khong lién tuc, va b 1a gia tri dugc chi dinh thi hai.

Tuy chon, m6 dun thu phat 2202 c¢on dugc tao cAu hinh dé gui thong tin chi dan thr
nht dén thiét bi dau cudi. Thong tin chi din thi nhét dugc st dung dé chi ra rang thiét
bi mang hd trg viéc x4c dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhat
dua trén s6 luong co hoi tim goi trong khoang thoi gian thi nhat.

Ngoai ra, tuy chon, tai nguyén mién thoi gian bao gbm it nhat mot trong sb tai
nguyén mién thoi gian thir ba va tai nguyén mién thoi gian th tu. Dé biét cac mo ta lién
quan cua tai nguyén mién thoi gian thit ba hodc tai nguyén mién thoi gian tht tu, tham
khao cac phuong an phuong phap trén. Céc chi tiét khong duge mo ta ¢ day.

Tuy chon, X5 khung phu la X5 khung phu lién tiép & trude va lién tiép v6i khung
phu tuong tmg véi mdi co hdi tim goi, va Y5 khung phu la Y5 Khung phu lién tiép & sau
va lién tiép v6i khung phu twong tng voi mdi co hoi tim goi. Ngoai ra, X5 khung phu
l1a X5 khung phu lién tiép thtr nhét trong Z3 khung phu & trude khung phu tuong mg
v6i mbi co hoi tim goi, va Y5 khung phu 12 Y5 khung phu lién tiép & sau va lién tiép voi
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khung phu tuong tmg voi mdi co hdi tim goi.

Tuy chon, md dun thu phat 2202 con dugc tao cAu hinh dé gui thong tin céu hinh
thr sdu cta tin hiéu tham chiéu dén thiét bi dau cudi. Thong tin céu hinh thir sdu bao
¢dm it nht mot trong s6 X5, Y5, chu ky thir nhét, khoang thoi gian thu nhét, d6 chénh
1éch cua khoang thoi gian thir nhét trong chu ky th nhéat, va sb 1an 13p lai ctia khoang
thori gian thir nhat. Chu k¥ thir nhét 1a chu ky lién quan dén chu ky tiép nhan khong lién
tuc. Khoang thoi gian thu nhét 1 chu ky thoi gian trong chu ky thi nhat.

Tuy chon, X6 khung phu 1a X6 khung phu lién tiép & trudc va lién tiép véi khung
phu bit dau ctia mdi tin hiéu thire day, va Y6 khung phu 12 Y6 khung phu lién tiép & sau
va lién tiép vé6i khung phu bit ddu cia mdi tin hiéu thire ddy. Ngoai ra, X6 khung phu la
X6 khung phu lién tiép thtt nhét trong Z4 khung phu & truée khung phu bét dau clia moi
tin hicu thirc ddy, va Y6 khung phu 1a Y6 khung phu lién tiép & sau va lién tiép v6i khung
phu bt dau ctia mdi tin hidu thirc ddy.

Tuy chon, mé dun thu phat 2202 con dugce tao cAu hinh dé giri thong tin cAu hinh
thir bay cta tin hiéu tham chiéu dén thiét bi dau cudi. Thong tin cau hinh thi bay bao
¢dm it nhat mét trong s& X6, Y6, chu ky thir nhat, khoang thoi gian thir nhét, d6 chénh
1éch cua khoang thoi gian thi nhét trong chu ky thir nhét, va s 1an lap lai ctia khoang
thori gian thtt nhét. Chu k¥ thit nhét 1a chu ky lién quan dén chu ky tiép nhan khong lién
tuc. Khoang thoi gian thu nhét 1a chu ky thoi gian trong chu ky thir nhat.

Tuy chon, N3 co hoi tim goi ¢6 thé 1a N3 co hoi tim goi lién tiép tht nhét trong moi
N3 co hoi tim goi; hodc N3 co hdi tim goi ¢6 thé 1a N3 co hoi tim goi lién tiép cudi cling
trong mdi N3 co hdi tim goi; hodc N3 co hoi tim goi duogc biéu dién boi ban dd bit M3-
bit, & d6 méi bit trong ban dd bit M3-bit dugc sir dung dé chi ra tin hi¢u tham chiéu ¢6
dugce truyén trong khung phu twong ung voi mdi mot co hoi tim goi trong s6 M3 co hoi
tim goi hay khong.

Tuy chon, mé dun thu phat 2202 con duoc tao cAu hinh dé gui thong tin cAu hinh
thir tdm cta tin hiéu tham chiéu dén thiét bi dAu cudi. Thong tin céu hinh thir tim bao
gdm N3, hodc bao gdm ban do bit M3-bit.

Tuy chon, N4 tin hiéu thirc day la N4 tin hi¢u thirc day lién tiép thu nhat trong mdi
M4 tin hiéu thie ddy; hodc N4 tin hiéu thirc ddy 1a N4 tin hiéu thuc day lién tiép cudi
cung trong mdi M4 tin hiéu thtrc day; hodc N4 tin hiéu thirc day dugc biéu dién boi ban
d bit M4-bit, & d6 mdi bit trong ban dd bit M4-bit dugc sir dung dé chi ra tin higu tham
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chiéu c6 dugc truyén trong khung phu bit diu ctia mdi mot tin hiéu thirc day trong sb
M4 tin hiéu thirc ddy hay khong.

Tuy chon, m6 dun thu phéat 2202 con duge tao cAu hinh dé gui thong tin c4u hinh
th@ chin cta tin hiéu tham chiéu dén thiét bi diu cudi. Thong tin cAu hinh th@ chin bao
gém N4, hodc bao gém ban do bit M4-bit.

Tay chon, dé biét cac mé ta cla cac gid tri cia M3 va M4, tham khao cac phuong
an phuong phép trén. Cac chi tiét khong duge mo ta ¢ day.

Theo trién khai kha thi khac, mo dun thu phéat 2202 dugc tao cau hinh dé giri thong
tin vé khung phu do luong dén thiét bi dau cubi. M6 dun xtr Iy 2201 duoc tao c4u hinh
dé x4c dinh tai nguyén mién thoi gian trong khoang thoi gian thi nhat dya trén thong
tin vé khung phu do ludng, & d6 tai nguyén mién thoi gian 14 tai nguyén mién thoi gian
trong tai nguyén thoi gian-tin sd duoc st dung dé truyén tin hiéu tham chiéu. Mé dun
thu phat 2202 con duge tao cAu hinh dé gui tin higu tham chiéu dén thiét bi dau cuoi
trén tai nguyén thoi gian-tan s0.

Tuy chon, khung phu do ludong dugc biéu dién bing ban dd bit n-bit, & do mdi bit
trong ban dd bit n-bit dugc sir dung dé chi ra tin hiéu tham chiéu c¢6 duoc truyén trong
mdi khung phu trong sb6 n khung phu hay khong, van la s6 nguyén duong.

Tuy chon, thong tin vé khung phu do ludong c6 thé bao gdm ban do bit.

Tuy chon, thong tin vé khung phu do luong c6 thé con bao gdm it nhit mét trong sb
chu k ciia ban dd bit, d6 chénh 1éch clia ban dd bit, va sé 14n 13p lai ctia ban do bit.

Van theo trién khai kha thi khac, mé6 dun xt Iy 2201 dugc tao cAu hinh dé xéac dinh
tai nguyén mién thoi gian trong khoang thoi gian thir nhit, & d6 tai nguyén mién thoi
gian 1a tai nguyén mién thoi gian trong tai nguyén thoi gian-tan sd dugc st dung dé
truyén tin hiéu tham chiéu. M dun thu phat 2202 dwoc tao cAu hinh dé gui tin hiéu tham
chiéu dén thiét bi dau cubi trén tai nguyén mién thoi gian. Tai nguyén mién thoi gian
bao gom it nhit mot trong sb tai nguyén mién thoi gian thir nhat va tai nguyén mién thoi
gian thtr hai. Tai nguyén mién thoi gian thir nhit bao g6m khung phu twong mg v6i mot
hodc nhiéu co hoi tim goi trong khoang thoi gian thir nhét, X3 khung phu & truéc khung
phu twong Gmg véi mdi mot hodc nhiéu co hdi tim goi, va Y3 khung phu & sau khung
phu twong tmg véi mdi mot hodc nhiéu co hoi tim goi, & d6 X3 la s6 nguyén 16n hon
hoic bang 0, Y3 1a s nguyén 16n hon hodc bang 0, va tong X3 va Y3 lién quan dén gia
tri duoc chi dinh thir ba. Tai nguyén mién thoi gian thit hai bao gbm it nhit mot khung
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phu bit dau cia mot hodc nhidu tin hiéu thirc day trong khoang thoi gian thtt nhét, X3
khung phu ¢ truée khung phu bat dau ctia mdi tin hiéu thic dy trong mot hodc nhiéu
tin hiéu thirc day, va Y3 khung phu & sau khung phu bit diu ctia mdi tin hiéu thirc day
trong mdt hodc nhiéu tin hiéu thic day, & do X3 1a sb nguyén 16n hon hodc béng 0,Y3
1a s6 nguyén 16n hon hodc bang 0, va tong X3 va Y3 lién quan dén gia tri duoc chi dinh
thir tu.

T4t ca nodi dung lién quan cla céc budce trong cac phuong an phuong phap trén co
thé duoc trich dan trong cac mo ta chirc nang clia cic md dun churc néng tuong tmg. Cac
chi tiét khong dugc mo ta & day.

Theo phuong an, thiét bi mang 220 duoc trinh bay dudi dang cuia cac mo6 dun chirc
nang thu dugc thong qua phan chia theo cach tich hop. “M6 dun” ¢ day c6 thé 1a ASIC
chuyén dung, mach dién, bo xtr Iy va bg nhé ma thuc thi mot hoac nhiéu phﬁn mém hoic
cac chuong trinh co s&, mach 1dgic tich hop, va/hodc bo phan co thé cung cap cac chirc
ning trén. Theo phuong 4n don gian, nguoi cd hiéu biét trung binh trong linh vuc c6 thé
nhén ra ring thiét bi mang 220 ¢6 thé & dudi dang ciia thiét bi mang 60 dugc thé hién
trén Fig.6.

Vi du, bd xir Iy 601 trong thiét bi mang 60 duoc thé hién trén Fig.6 c6 thé goi 1¢nh
thuc thi may tinh dugc luu trir trong b nhé 602, dé cho phép thiét bi mang 220 thuc
hién cac budc dugce thuc hién baoi thiét bi mang theo cdc phwong phap gui va nhan tin
hiéu tham chiéu theo cac phuong dn phuong phép trén.

Cu thé, cac chirc ning/quy trinh trién khai ctia mo dun xit ly 2201 trén Fig.22 c6 thé
dwoc trién khai boi bo xir 1y 601 trong thiét bi mang 60 dwoc thé hién trén Fig.6 bang
cach goi 1énh thuc thi may tinh dwgc luu trit trong b nho 602. Ngoai ra, cac chirc
nang/quy trinh trién khai cia md dun thu phat 2202 trén Fig.22 c6 thé duoc trién khai
bang bo thu phat 603 trong thiét bi mang 60 duoc thé hién trén Fig.6.

Thiét bi mang dugc dé xuét theo phuong 4n co thé thuc hién cac budc dugce thuc
hién béi thiét bi mang theo cac phuong phap giri va nhén tin hiéu tham chiéu theo cac
phuong an phuong phép trén. Vi vy, dé biét cac hiéu qua k¥ thuét c6 thé dat dugc béi
thiét bi mang, tham khao céc phuong an phuong phdp trén. Céc chi tiét khong dugc md
ta o day.

Tuy chon, phuong 4n cua sang ché con dé xuét hé thong chip. He théng chip bao
gém bd xur ly, duoc tao cAu hinh dé hd tro thiét bi mang trong viéc trién khai cac bude
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dwoc thuc hién boi thiét bi mang theo cac phuong phap gt va nhén tin hiéu tham chiéu
theo cac phwong 4n phuong phép trén, vi du, xac dinh tai nguyén mién thoi gian trong
khoang thoi gian thir nhét dya trén s luong co hdi tim goi trong chu ky tiép nhan khong
lién tuc. Theo thiét ké kha thi, hé théng chip con bao gdm bd nhé. Bo nhé dugc tao céu
hinh d& Twu trit 1énh chuong trinh va dit liéu ma cAn thiét cho thiét bi mang. Chac chén,
bo nhé c6 thé khong tdn tai trong hé thong chip. Hé théng chip c6 thé bao gom chip,
hodc ¢6 thé bao gdm chip va thiét bi riéng biét khac. Didu nay khong bi gi6i han cu thé
trong phuong 4n cua sang ché.

Vi du, khi cdc mé dun chiic nang thu dugc thong qua phan chia theo cach tich hop,
Fig.23 12 so dd cAu triic dang gian dd cua thiét bi dau cudi 230. Thiét bi dau cudi 230
bao gdm mé dun xir Iy 2301 va mé dun thu phat 2202.

Theo trién khai kha thi, mé dun xir Iy 2301 dugc tao cdu hinh dé xéc dinh tai nguyén
mién thoi gian trong khoang thoi gian thir nhét dva trén s6 lugng co hoi tim goi trong
chu Lk tiép nhan khong lién tuc, & o tai nguyén mién thi gian 1 tai nguyén mién thoi
gian trong tai nguyén thoi gian-tan sé duge sir dung dé truyén tin hiéu tham chiéu. Mé
dun thu phat 2302 duoc tao cAu hinh dé nhan tin hi¢u tham chiéu tir thiét bi mang trén
tai nguyeén thoi gian-tan sd.

Tuy chon, tai nguyén mién thoi gian bao gbm it nhat mot trong s6 tai nguyén mién
thoi gian thir nhat va tai nguyén mién thoi gian tht hai. D& biét cdc md ta lién quan cla
tai nguyén mién thoi gian thi nhét hodc tai nguyén mién thoi gian tht hai, tham khao
cac phuong an phuong phap trén. Cac chi tiét khong duge mo ta & day.

Tay chon, X1 khung phy la X1 khung phu lién tiép ¢ truéc va lién tiép véi khung
phu tuong tmg véi mdi co hoi tim goi, va Y1 khung phu 14 Y1 khung phu lién tiép & sau
va lién tiép véi khung phu tuong Gmg voi mdi co hoi tim goi. Ngoai ra, X1 khung phu
1a X1 khung phu thir nhét (lién tiép) trong Z1 khung phu ¢ trude khung phu twong tng
v&i mdi co hoi tim goi, va Y1 khung phu 12 Y1 khung phu lién tiép & sau va lién tiép véi
khung phu tuong tmg véi mdi co hoi tim goi.

Tuy chon, md dun thu phéat 2302 con duogc tao cAu hinh d& gui thong tin cau hinh
th nhét cia tin hiéu tham chiéu tir thiét bi mang. Thong tin cu hinh thit nhat bao gom
it nhat mot trong s6 X1, Y1, chu ky thu nhét, khoang thoi gian thr nhat, do chénh léch
cta khoang thoi gian thir nhét trong chu ky tht nhat, va sb 1an 1ap lai ctia khodng thoi
gian thir nhét. Chu ky thir nhét 12 chu ky lién quan dén chu ky tiép nhan khong lién tuc.
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Khoang thoi gian thu nhét 1a chu ky thoi gian trong chu ky thir nhét.

Tity chon, X2 khung phu 12 X2 khung phu lién tiép & truéc va lién tiép v6i khung
phu bat diu ctia mdi tin hidu thirc ddy, va Y2 khung phu 1a Y2 khung phu lién tiép ¢ sau
va lién tiép véi khung phu bit d&u ctia mdi tin hiéu thirc day. Ngoai ra, X2 khung phu la
X2 khung phu lién tiép thu nhat trong Z2 khung phu & truéc khung phu bét dau ctia moi
tin hiéu thirc ddy, va Y2 khung phu 13 Y2 khung phu lién tiép o sau va lién tiép voi khung
phu bt dau cia mdi tin higu thic day.

Tuy chon, m6 dun thu phat 2302 con dugc tao c4u hinh dé giri thong tin c4u hinh
thir hai cta tin hiéu tham chiéu tir thiét bi mang. Thong tin cAu hinh tht hai bao gom it
nhit mot trong sé X2, Y2, chu ky thé nhét, khoang thoi gian thit nhét, do chénh 1éch ctia
khoang thoi gian thi nhét trong chu ky tha nhAt, va s 1an 1ap lai ctia khoang thoi gian
thir nhit. Chu ky tht nhat 1a chu k¥ lién quan dén chu ky tiép nhan khong lién tuc.
Khoang thdi gian thir nhat 1a chu ky thoi gian trong chu ky thir nhat.

Tuy chon, mdt hodc nhiéu co hoi tim goi trong khoang thoi gian thi nhét bao gom
N1 co héi tim goi trong mdi M1 co hoi tim goi cla tat ca co hoi tim goi trong khoang
thoi gian thit nhét, & d6 M1 1a s6 nguyén 16n hon hoge bang 1, N1 1a s6 nguyén 16n hon
hodc bang 1, va M1 16n hon hodc bang N1.

Taty chon, N1 co hi tim goi ¢6 thé 1a N1 co hi tim goi lién tiép thir nhat trong méi
N1 co hoi tim goi; hodc N1 co hdi tim goi 1a N1 co hdi tim goi lién tiép cudi cling trong
m&i N1 co hoi tim goi; hodc N1 co hdi tim goi dugc biéu dién béi ban do bit M1-bit, &
d6 mdi bit trong ban dd bit M1-bit duge sir dung dé chi ra tin hiéu tham chiéu c6 dugc
truyén trong khung phu twong tng véi mdi mot co hoi tim goi trong s6 M1 co hoi tim
goi hay khong.

Tay chon, md dun thu phat 2302 con dugc tao ciu hinh dé gui thong tin cu hinh
thir ba cia tin hiéu tham chiéu tir thiét bi mang. Thong tin cAu hinh thtr ba bao gdm M1
va N1, hodc ban dd bit M1-bit.

Tuy chon, mot hodc nhiéu tin hiéu thirc day trong khoang thoi gian thi nhat bao
gdm N2 tin hi¢u thirc ddy trong mdi M2 tin hiéu thirc ddy cia tat ca tin higu thirc day
trong khoang thoi gian thir nhét, & d6 M2 1a s6 nguyén 16n hon hoac bang 1, N2 1a sb
nguyén 16n hon hodc bang 1, va M2 16n hon hodc bang N2.

Tay chon, N2 tin hiéu thire ddy 1a N2 tin hiéu thire day lién tiép thir nhat trong moi
M2 tin hiéu thitc day; hodc N2 tin hiéu thirc ddy 1a N2 tin hi¢u thire ddy lién tiép cudi
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cling trong m&i M2 tin hiéu thtrc ddy; hodc N2 tin hiéu thirc ddy duoc bicu dién boi ban
dd bit M2-bit, & d6 mdi bit trong ban dd bit M2-bit dugc st dung dé chi ra tin hiéu tham
chiéu c6 dugc truyén trong khung phu bit ddu ctia mdi mot tin hiéu thirc day trong sb
M2 tin hiéu thirc day hay khong.

Tuy chon, mé dun thu phéat 2302 con dugc tao c4u hinh dé gui thong tin c4u hinh
thit tw ctia tin hiéu tham chiéu tir thiét bi mang. Thong tin cdu hinh tht tu bao gdm M2
va N2, hogc ban dd bit M2-bit.

Tuy chon, téng X1 va Y1 lién quan dén s6 luong co hoi tim goi trong chu ky tiép
nhan khong lién tuc bao gdm: Téng X1 va Y1 la gia tri dugc chi dinh tuong tng véi s6
lugng co hoi tim goi trong chu ky tiép nhan khong lién tuc; hodc tong X1 va Y1 duoc
xac dinh béi thiét bi dau cubi dua trén s6 luong co hoi tim goi trong chu ky tiép nhan
khong lién tuc, chu ky tiép nh4n khong lién tuc, va gia tri dugc chi dinh thir nhét.

Tay chon, X1 va Y1 thoa man cong thirc sau: X1 + Y1 = min{4T/nB, a} - 1, 6 do
nB chi sé lugng co hoi tim goi trong chu ky tiép nhan khong lién tuc, T chi chu ky tiép
nhan khong lién tuc, va a 1a gid tri dugc chi dinh thi nhat.

Tuy chon, tong X2 va Y2 lién quan dén s6 luong co hoi tim goi trong chu ky tiép
nhan khong lién tuc bao gom: Tong X2 va Y2 1a gié tri duge chi dinh twong ting véi s6
lugng co hoi tim goi trong chu ky tiép nhan khong lién tuc; hodc tong X2 va Y2 dugc
xéc dinh béi thiét bi dau cudi dua trén s luong co hdi tim goi trong chu ky tiép nhan
khong lién tuc, chu ky tiép nhan khong lién tuc, va gia tri dugc chi dinh thir hai.

Tay chon, X2 va Y2 théa mén cong thirc sau: X2 + Y2 = min{4T/nB, a} - 1, ¢ d6
nB chi sé lugng co hoi tim goi trong chu ky tiép nhan khong lién tuc, T chi chu ky tiép
nhan khong lién tuc, va b 1a gia tri duoc chi dinh thir hai.

Tuy chon, mé dun thu phat 2302 con duoc tao cAu hinh dé nhan thong tin chi dan
thir nhat tir thiét bi mang. Thong tin chi dan tha nhét duge st dung dé chi ra rang thiét
bi dAu cubi hd tro viéc xac dinh tai nguyén mién thoi gian trong khoang thoi gian thir
nhét dua trén s6 lwong co hoi tim goi trong khoang thoi gian thi nhét.

Theo trién khai kha thi khac, md dun thu phat 2302 duoc tao cAu hinh dé nhén thong
tin vé khung phu do luong tir thiét bi mang. M6 dun xu Iy 2301 dugc tao céu hinh dé
xé4c dinh tai nguyén mién thoi gian trong khoang thoi gian thir nhét dya trén thong tin
vé khung phu do ludong, & do tai nguyén mién thoi gian 13 tai nguyén mién thoi gian
trong tai nguyén thoi gian-tan sb duoc sir dung dé truyén tin hiéu tham chiéu. M6 dun
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thu phat 2302 con dugc tao cAu hinh dé nhn tin higu tham chiéu tir thiét bj mang trén
tai nguyén thoi gian-tan s6.

Tary chon, khung phu do lwong dugc bidu din bang ban d bit n-bit, & d6 mbi bit
trong ban dd bit n-bit duoc st dung dé chi ra tin hiéu tham chiéu ¢6 dugc truyén trong
mdi khung phu trong s6 n khung phu hay khong, van 1a sb6 nguyén duong.

Tuy chon, thong tin vé khung phu do luong c6 thé bao gdm ban do bit.

Tuy chon, thong tin vé khung phu do luong c6 thé con bao gdm it nhat mot trong sd
chu ky ciia ban d bit, d6 chénh 1éch ciia ban db bit, va s6 1an 1ap lai clia ban do bit.

Vin theo trién khai kha thi khac, md dun xit Iy 2301 dugc tao cau hinh dé x4c dinh
tai nguyén mién thoi gian trong khoang thdi gian thir nhat, & d6 tai nguyén mién thoi
gian la tai nguyén mién thdi gian trong tai nguyén thoi gian-tdn s6 duogc sir dung dé
truyén tin hiéu tham chiéu. M6 dun thu phat 2302 dugc tao cdu hinh dé nhén tin hiu
tham chiéu tir thiét bi mang trén tai nguyén mién thoi gian. Tai nguyén mién thoi gian
bao gdm it nhat mot trong s tai nguyén mién thoi gian thit nhat va tai nguyén mién thoi
gian thr hai. Tai nguyén mién thoi gian thir nhat bao g6m khung phu twong tmg v6i mot
hodc nhiéu co hdi tim goi trong khoang thoi gian thi nhét, X3 khung phu & truéc khung
phu tuong tmg véi mdi mot hodc nhiéu co hoi tim goi, va Y3 khung phu ¢ sau khung
phu tuong tmg véi mdi mot hodc nhiéu co hdi tim goi, & d6 X3 la s6 nguyén 16n hon
hoic bang 0, Y3 1a s nguyén 16n hon hodc bang 0, va tong X3 va Y3 lién quan dén gia
tri duwoc chi dinh thtr ba. Tai nguyén mién thoi gian thtr hai bao gbm it nhit mot khung
phu bt dau ctia mot hodc nhidu tin hidu thic ddy trong khoang thoi gian thir nhét, X3
khung phu & truée khung phu bét dAu ciia mdi tin hiéu thire ddy mot hogc nhieu tin hi¢u
thue ddy, va Y3 khung phu ¢ sau khung phu bat dau caa mdi tin hiéu thirc ddy trong mot
hoic nhidu tin hiéu thire ddy, & d6 X3 1a sé nguyén 16n hon hodc bang 0, Y3 1a s nguyén
16n hon hodc bang 0, va tdng X3 va Y3 lién quan dén gi4 tri dugc chi dinh thw tu.

Ngoai ra, tuy chon, tai nguyén mién thoi gian bao gbm it nhat mot trong s6 tai
nguyén mién thoi gian thi ba va tai nguyén mién thoi gian thi tu. Dé biét cac mo ta lién
quan cua tai nguyén mién thoi gian tht ba hodc tai nguyén mién thoi gian th tu, tham
khao cac phuong an phuong phap trén. Céac chi tiét khong duwoc mé ta & day.

Tuy chon, X5 khung phu la X5 khung phu lién tiép & trude va lién tiép v6i khung
phu twong g véi mdi co hdi tim goi, va Y5 khung phu 1a Y5 khung phu lién tiép & sau
va lién tiép v6i khung phu twong Gng véi mdi co hoi tim goi. Ngoai ra, X5 khung phu
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1a X5 khung phu lién tiép tha nhét trong Z3 khung phu & truéc khung phu twong tng
véi mdi co hoi tim goi, va Y5 khung phu 12 Y5 khung phu lién tiép & sau va lién tiép voi
khung phu twong tng véi mdi co hdi tim goi.

Tuy chon, md dun thu phéat 2302 con dugc tao cAu hinh dé nhan thong tin cau hinh
thtt s4u ctia tin hidu tham chiéu tir thiét bi mang. Thong tin c4u hinh thtr sdu bao gom it
nhét méot trong s X5, Y5, chu ky thr nhét, khoang thdi gian thir nhat, do chénh léch ciia
khoang thoi gian tht nhit trong chu ky thi nhat, va s 1an 13p lai ctia khoang thoi gian
thir nhat. Chu ki tht nhét 1a chu ky lién quan dén chu ky tiép nhén khong lién tuc.
Khoang thoi gian thir nhét 1a chu ky thoi gian trong chu ky thi nhét.

Tity chon, X6 khung phu 1a X6 khung phu lién tiép & truée va lién tiép voi khung
phu bat dau ctia mdi tin hidu thirc day, va Y6 khung phu 1a Y6 khung phu lién tiép & sau
va lién tiép v6i khung phu bat diu cua mdi tin hiéu thirc day. Ngoai ra, X6 khung phu la
X6 khung phu lién tiép thtr nhat trong Z4 khung phu & trudc khung phu bét dau ciia mdi
tin hiéu thire ddy, va Y6 khung phu 13 Y6 khung phu lién tiép & sau va lién tiép v6i khung
phu bt dau ctia mdi tin higu thirc day.

Tuy chon, mé dun thu phéat 2302 con dugc tao cAu hinh dé nhan thong tin c4u hinh
thit bay clia tin hidu tham chiéu tir thiét bi mang. Théng tin cau hinh thir bay bao gbm it
nhit mét trong s X6, Y6, chu ky thit nht, khoang thai gian thit nhét, do chénh 1éch ctia
khoang thoi gian thtr nhat trong chu ky thu nhét, va sb 1an lap lai ctia khoang thoi gian
thir nhat. Chu ky tht nhét 1a chu ky lién quan dén chu ky tiép nhan khong lién tuc.
Khodng thi gian thi nhat 1a chu ky thoi gian trong chu ky thi nhat.

Tuy chon, N3 co hdi tim goi ¢ thé 1a N3 co hoi tim goi lién tiép thtr nht trong mdi
N3 co hoi tim goi; hodc N3 co hoi tim goi ¢6 thé 1a N3 co hoi tim goi lién tiép cudi cung
trong mbi N3 co hoi tim goi; hodc N3 co hdi tim goi duge biéu dién bai ban dd bit M3-
bit, & d6 mdi bit trong ban dd bit M3-bit duoc sir dung dé chi ra tin hi¢u tham chiéu ¢6
duoc truyén trong khung phu twong tmg vi mdi mdt co hoi tim goi trong s6 M3 co hoi
tim goi hay khong.

Tuy chon, mé dun thu phéat con duoc tao cAu hinh dé nhan thong tin cAu hinh thé
tam cua tin hiéu tham chiéu tir thiét bi mang. Thong tin cAu hinh thtr tim bao gém N3,
hodc bao gdbm ban do bit M3-bit.

Tity chon, N4 tin hiéu thirc ddy 1a N4 tin hi¢u thirc dy lién tiép thi nhat trong mdi
M4 tin hiéu thirc day; hodc N4 tin hiéu thirc ddy la N4 tin hiéu thire ddy lién tiép cudi
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cling trong m&i M4 tin hiéu thirc day; hoge N4 tin hiéu thire ddy dwoc bicu dién boi ban
dd bit M4-bit, & &6 mai bit trong ban dd bit M4-bit dugc st dung dé chi ra tin hiéu tham
chiéu c6 duoc truyén trong khung phu bit diu ctia mdi mot tin hiéu thirc diy trong sb
M4 tin hiéu thirc day hay khong.

Tuy chon, m6 dun thu phat 2302 con dugce tao cAu hinh dé nhan thong tin ciu hinh
thit chin cua tin hiéu tham chiéu tir thiét bi mang. Théong tin cdu hinh thit chin bao gom
N4, hodc bao gdm ban dd bit M4-bit.

Tuy chon, dé biét cac mo ta cla gia tri cia M3 va M4, tham khao cac phuong an
phuong phap trén. Céc chi tiét khong duoc mo ta & day.

T4t ca ndi dung lién quan cua cac budce trong cac phuong an phuwong phap trén c6
thé dugc trich dan trong cidc mo ta chitc ning cta cac md dun chirc ndng twong ung. Cac
chi tiét khong duoc mo ta & day.

Theo phuong an, thiét bi dau cudi 230 dugc trinh bay dudi dang cuia cac mo dun
chtre nang thu dugc thong qua phan chia theo cach tich hgp. “Mo dun” ¢ day co thé 1a
ASIC chuyén dung, mach dién, by xu ly va bd nhé ma thuc thi mot hodc nhiéu phan
mém hoidc cac chuong trinh co s&, mach 16gic tich hop, va/hodc bo phéan co thé cung
cép cac chirc nang trén. Theo phuong 4n don gian, ngudi co hiéu biét trung binh trong
[inh vue 6 thé nhan ra ring thiét bi diu cudi 230 c6 thé & dudi dang cta thiét bi dau
cudi 70 duoc thé hién trén Fig.6.

Vi du, bo xir Iy 701 trong thiét bi du cubi 70 duoc thé hién trén Fig.6 c6 thé goi
lénh thuc thi may tinh duogc luu trit trong bo nha 702, dé cho phép thiét bi mang 230
thuc hién cac budc dugc thuce hién bdi thiét bi mang theo cic phuong phap giri va nhan
tin hiéu tham chiéu theo cac phwong an phuong phap trén.

Cu thé, cac chirc ning/quy trinh trién khai ctia mé dun xir Iy 2301 trén Fig.23 ¢6 thé
dugc trién khai boi b xit Iy 701 trong thiét bi dAu cudi 70 dugc thé hién trén Fig.6 bang
cach goi lénh thyc thi may tinh duge luu trit trong bd nhd 702. Ngoai ra, cac chuc
nang/quy trinh trién khai cia mo dun thu phat 2302 trén Fig.23 c6 thé duoc trién khai
bang bd thu phét 703 trong thiét bi dau cubi 70 duoc thé hién trén Fig.6.

Thiét bi dau cudi dugc dé xuét theo phuong an c6 thé thuc hién cac buéc duoc thue
hién béi thiét bi dau cudi theo cac phuong phap gii va nhén tin hi¢u tham chiéu theo
cac phuong an phuong phép trén. Vi vay, dé biét cac hiéu qua k¥ thuat co thé dat dugc
béi thiét bi diu cudi, tham khao cic phuong an phuong phap trén. Céc chi tiét khong
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duge mo ta & day.

Tuy chon, phuong 4n cua sang ché con @ xuét hé théng chip. Hé thong chip bao
gém bo xu ly, dugc tao cAu hinh d& hd tro thiét bi dau cubi trong viéc trién khai cac
budc dwoc thuc hién béi thiét bi ddu cudi theo cac phuong phap giri va nhén tin higu
tham chiéu theo cac phuong 4n phuwong phap trén, vi dy, xac dinh tai nguyén mién thoi
gian trong khoang thoi gian thi nhét dya trén sé luong co hoi tim goi trong chu ky tiép
nhan khong lién tuc. Theo thiét k& kha thi, hé théng chip con bao gdm bd nh¢. Bo nhd
dugc tao chu hinh d& lwu trit 1énh chuong trinh va dit lidu ma can thiét cho thiét bi dau
cudi. Chic chén, bd nhé c6 thé khong ton tai trong hé théng chip. Hé théng chip c6 thé
bao gdm chip, hodc c6 thé bao gdm chip va thiét bi riéng biét khac. Piéu nay khong bi
gi6i han cu thé trong phuong 4n cua sang ché.

Tht ca hodc mét s6 phurong 4n trén c6 thé dugc trién khai bang cach st dung phan
mém, phén ctng, chuong trinh co s&, hodc bat ki su két hop cua chung. Khi duge chuong
trinh phan mém dugc st dung & trién khai cac phuong an, tit ca hodc mot s6 cac phurong
&n c6 thé duge trién khai duéi dang cua san phim chuong trinh may tinh. San pham
chuong trinh may tinh bao gdm mot hodc nhiéu l1énh may tinh. Khi cac 1énh chuong
trinh may tinh duge tai va dugc thyc thi trén méy tinh, cac quy trinh hodc cac chirc nang
theo cac phuong an cua sang ché duoc tao ra toan bo hodc mot phan. M4y tinh c6 thé 1a
mdy tinh da dung, mdy tinh chuyén dung, mang may tinh, hodc by may co thé 1ap trinh
dugc khac. Cac 1énh may tinh co thé duoc luu trit trong phuong tién luu trit doc duge
bang may tinh, hodc c6 thé dwogc truyén tir mot phuong tién luu trir doc duoc bing méy
tinh dén phuong tién luu trix dc_)c duoc bang may tinh khac. Vi du, cac 1énh may tinh c6
thé duoc truyén tlr trang mang, mdy tinh, may chu, hodc trung tam di liéu dén trang
mang khéc, may tinh, may chu, hodc trung tdm di li€u trong mang c6 day (vi du, cap
déng truc, cap quang, hodc duong day thué bao k¥ thuat s6 (digital subscriber line,
DSL)) hodc khong day (vi du, hdng ngoai, khong day hodc vi ba). Phuong tién luu trit
doc dugc bing may tinh co thé 1a bét ki phuong tién ¢6 thé sir dung dugc truy cap dugce
b?ing may tinh, hoac thiét bi lwu trit dit liéu, nhu 1a méay chi hodc trung tam dit liéu, tich
hop mot hodc nhiéu phwong tién c6 thé sir dung duge. Phuong tién c6 thé st dung duogc
c¢6 thé 1a phuong tién tr tinh (vi du, dia mém, dia cing, hodc bang tir), phuong tién
quang (vi du, DVD), phuong tién ban dan (vi du, 6 dia dic (Solid State Disk, SSD)),
hodc tuong tu.
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Mic du sang ché dugc mo ta v6i tham chiéu dén cac phuong 4n, trong qua trinh trién
khai sang ché ma yéu cAu bao ho, ngudi ¢6 hidu biét trung binh trong linh vuc c6 thé hiéu
va trién khai bién thé khéac ctia cac phuong an dugce boc 19 bang cach xem céc hinh v& di
kém, ndi dung duge boc 16 va céc diém bao ho di kém. Trong céc diém béo h, thudt ngir
“bao gdm” (comprising) khong loai trir thanh phan khac hodc bude khéc, va “mot” khong
loai trir trudng hop s6 nhidu. Bo xir 1y don hodic b khac c6 thé duge trién khai mot vai
chirc nang dugc liét ké trong cac diém bao ho. Mot s6 su do luomg duge ghi trong cac
diém phu thudc khéc v6i nhau, nhung khong c6 nghia la cac sy do luong khong thé duge
két hop dé tao ra hidu qua tot hon.

Mac du sang ché dugc mo ta voi sy tham chiéu dén cac dic tinh cu thé va cac phuong
an cua ching, r0 rang rang céc sira d6i va két hop khac nhau c6 thé dugc thuc hién cho
chung ma khong xa roi khoi pham vi cia sang ché. Tuong tu, ban md ta va cac hinh vé
di kém chi don thudn 13 cac mé ta vi du cia sang ché dugc dinh nghia béi cc yéu cau
bd sung, va nham muc dich bao gﬁ”)rn bét ky hodc tAt ca cac stra doi, bién thé, két hop
hoic su trong duong trong pham vi cua sang ché. R3 rang rang nguoi c6 hiéu biét trung
binh trong linh vuc co thé thuc hién cac stra ddi va bién thé khac nhau cho sang ché ma
khong xa roi khéi pham vi cua sang ché. Sang ché nham muc dich bao gdm cac stra d6i
va bién thé cua sang ché véi didu kién 12 chung nam trong pham vi bao h¢ dugc dinh

nghia bdi cac yéu cau bao hd sau va cic cong ngh¢ twong duong cia ching.
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YEU CAUBAO HQ

1. Phuong phap gii tin hi¢u tham chiéu, trong d6 phuwong phéap bao gbm céc bude:

xé4c dinh, béi thiét bi mang, tai nguyén mién thoi gian trong khoang thoi gian thtr
nhét dya trén sd luong co hoi tim goi trong chu ky tiép nhan khong lién tuc; va

otri, béi thiét bj mang, tin hiéu tham chiéu dén thiét bi dau cubi trén tai nguyeén thoi
gian-tan 56 twong ung véi tai nguyén mién thoi gian trong khoang thoi gian thir nhét.

2. Phuong phép gui theo diém 1, trong d6 tai nguyén mién thoi gian bao gom it
nhét mot trong s tai nguyén mién thoi gian thir nhét va tai nguyén mién thoi gian tha
hai, va

tai nguyén mién thoi gian thi nhét bao gdbm P1 khung phu trude mdi co hdi tim goi
ctia mot hodc nhiéu co hoi tim goi trong khoang thoi gian thi nhét, trong d6 P1 1a s6
nguyén duong, va P1 lién quan dén s6 co hdi tim goi trong chu ky tiép nhan khong lién
tuc;

tai nguyén mién thoi gian thir hai bao gbém P2 khung phu trude khung phu bét dau
ctia mdi bao hiéu thirc ddy ciia mot hoac nhiéu bao hiéu thirc ddy trong khoang thoi gian
thr nhét, va Q2 khung phu sau khung phu bit dau ctiia mdi bao hiéu thuc ddy, trong d6
P2 1a s6 nguyén ma bang véi hodc 16n hon 0, Q2 1a s6 nguyén ma bang v&i hodc 16n
hon 0, téng P2 va Q2 lién quan dén s co hoi tim goi trong chu ky tiép nhan khong lién
tuc.

3. Phuong phap gui theo diém 2, trong d6 mot hoac nhiéu co hoi tim goi trong
khoang thoi gian thor nhét bao gdm N1 co hoi tim goi trong mdi M1 co hdi tim goi ciia
tat ca co hoi tim goi trong khoang thoi gian thu nhat, trong d6 M1 la s6 nguyén 16n hon
hodc bang 1, N1 1a s6 nguyén 16n hon hodc bang 1, va M1 16n hon hodc bang N1.

4. Phuong phap gui theo diém 3, trong d6 N1 co hoi tim goi 1a N1 co hoi tim goi
lién tiép thir nhat trong mdi M1 co hoi tim goi; hodc N1 co hoi tim goi la N1 co hoi tim
goi lién tiép cudi cung trong mdi M1 co hdi tim goi; hodc N1 co hoi tim goi duge biéu
di%n boi ban dd bit M1-bit, trong d6 mdi bit trong ban dd bit M1-bit dugc sir dung dé
chi ra tin hiéu tham chiéu c6 dugc truyén trong khung phy twong tmg voi mdi mot co
hoi tim goi trong s6 M1 co hoi tim goi hay khong.

5. Phuong phap gui theo diém 3 hodc 4, trong d6 phwong phéap con bao gbm budc:

oiri, béi thiét bi mang, thong tin cAu hinh thit ba ciia tin hiéu tham chiéu dén thiét
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bi dAu cubi, trong d6 thong tin cau hinh thir ba bao gébm M1 va N1, hodc bao gdm ban
dd bit M1-bit.

6. Phuong phép gt theo diém bét ky trong céc diém tir 2 dén 5, trong @6 P1 1a gia
tri dugc chi dinh twong Ung voi s6 co hoi tim goi trong chu ky tiép nhan khong lién tuc.

7. Phuong phép giri theo diém 6 trong d6 T 1a chu ky tiép nhan khong lién tuc,

sb co hoi tim goi trong chu ky tiép nhan khong lién tuc bang 4T, P1 bang 1; hodc

s6 co hoi tim goi trong chu ky tiép nhan khong lién tuc bing 2T, P1 bang 2.

8. Phuong phéap guti theo diém 1, trong d6 tai nguyén mién thoi gian bao gom it
nhét mot trong céc tai nguyén mién thoi gian thir ba hodc tai nguyén mién thoi gian thir
tu;

tai nguyén mién thoi gian thtt ba bao gbm it nhat mot trong céc khung phu tuong
ung v6i N3 co hoi tim goi trong mdi M3 co hoi tim goi cta tat ca co hoi tim goi trong
khoang thoi gian thit nhét, X5 khung phu truéc khung phu tuong Gng véi mdi co hoi
tim goi trong s6 N3 co hoi tim goi trong mdi M3 co hoi tim goi, hodc Y5 khung phu sau
khung phu twong tmg véi mdi co hoi tim goi trong s6 N3 co hoi tim goi trong mdi M3
co hoi tim goi, trong d6 M3 1a s6 nguyén 16n hon hoic bang 1, N3 1a s6 nguyén 16n hon
hodc bang 1, M3 16n hon hodc bang N3, X5 1a s6 nguyén 16n hon hoic bang 0, Y5 la sb
nguyén 16n hon hoac bang 0, va M3 lién quan dén sb luong co hdi tim goi trong chu ky
tiép nhan khong lién tuc; va

tai nguyén mién thoi gian thi tu bao gbm it nhat mot trong cac khung phu bét dau
ctia N4 tin hiéu thic ddy trong mdi M4 tin hiéu thirc ddy cia tat ca tin hiéu thirc day
trong khoang thoi gian thir nhét, X6 khung phu truée khung phu bat dau cia mdi tin
hiéu thirc day trong s& N4 tin hiéu thuc day trong mdi M4 tin hiéu thtrc day, hodc Y6
khung phu sau khung phu bat dau ctia mdi tin hiéu thirc ddy trong sd N4 tin hiéu thic
day trong mdi M4 tin hiéu thice dy, trong d6 M4 1a s6 nguyén 16n hon hodc bang 1, N4
1a s6 nguyén 16n hon hodc bang 1, M4 16n hon hodc bang N4, X6 1a s6 nguyén 16n hon
hodc bang 0, Y6 1a s6 nguyén 16n hon hoic bang 0, va M4 lién quan dén s luong co
hoi tim goi trong chu ky tiép nhan khong lién tuc.

9. Phuong phap gii theo diém 8, trong d6 N3 co hdi tim goi 1a N3 co hoi tim goi
lién tiép thur nhat trong mdi M3 co hdi tim goi; hodc N3 co hoi tim goi 1a N3 co hoi tim
goi lién tiép cudi cung trong mdi M3 co hdi tim goi; hodc N3 co hoi tim goi duge biéu
din boi ban dd bit M3-bit, trong d6 mdi bit trong ban dd bit M3-bit dugc st dung dé
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chi ra tin hiéu tham chiéu c6 duoc truyén trong khung phu twong img voi mdi co hoi tim
goi trong s6 M3 co hdi tim goi hay khong.

10. Phuong phép gui theo diém 8, trong d6 N4 tin hiéu thirc ddy 1a N4 tin hiéu thirc
day lién tiép tha nhit trong mdi M4 tin hiéu thic ddy; hodc N4 tin hiu thirc dy la N4
tin hiéu thac day lién tiép cudi cung trong mbi M4 tin hiéu thire day; hodc N4 tin hiéu
thirc day duge bidu didn béi ban dd bit M4-bit, trong d6 mdi bit trong ban do bit M4-bit
duogc st dung dé chi ra tin hi¢u tham chiéu ¢6 dugc truyén trong khung phy bét dau cla
mdi tin hidu thirc dy trong s6 M4 tin higu thirc ddy hay khong.

11. Phuong phép otri theo diém bt ky trong cac diém tir 8 dén 10, trong d6 M3
lién quan dén s6 lugng co hoi tim goi trong chu ky tiép nhan khong lién tuc bao goém:

M3 la gia tri dugc chi dinh twong Ging voi s6 luong co hoi tim goi trong chu ky tiép
nhan khong lién tuc; hodc

M3 dugc xac dinh boi thiét bi mang dya trén sb lugng co hoi tim goi trong chu ky
tiép nhan khong lién tuc, chu ky tiép nhan khong lién tuc, va gid tri dugc chi dinh thir
nam.

12. Phuong phap gt theo didm 11, trong d6 T 1a chu ky tiép nhan khong lién tuc,

s6 co hoi tim goi trong chu ky tiép nhan khong lién tuc bang T/2, M3 bang 2;
hodc
s6 co hoi tim goi trong chu ky tiép nhan khong lién tuc bang T/4, M3 bang 1.

13. Phuong phap guti theo diém bat ky trong céc diém tir 8 dén 11, trong d6 M3
thoa man cong thirc sau:

M3 = max{anpha 1 x (4/T) x nB, 1}, trong d6 nB chi s6 lwong co hdi tim goi trong
chu ky tiép nhan khong lién tuc, T chi chu ky tiép nhan khong lién tuc, va anpha 1 1a gia
tri duoc chi dinh thr nam.

14. Phuong phép gui theo diém bat ky trong cac diém tir 8 dén 13, trong d6 M4
lién quan dén s6 lugng co hoi tim goi trong chu ky tiép nhan khong lién tuc bao gbm:

M4 1a gia tri duoc chi dinh twong Uing véi s6 luong co hdi tim goi trong chu ky tiép
nhan khong lién tuc; hodc

M4 duoc xac dinh béi thiét bi mang dua trén sb luong co hoi tim goi trong chu ky
tiép nhan khong lién tuc, chu ky tiép nhan khong lién tuc, va gia tri duge chi dinh thu
sau.

15. Phuong phép gui theo diém bat ky trong cac diém tir 8 dén 14, trong d6 M4
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théa man cong thirc sau:

M4 = max{anpha 2 x (4/T) x nB, 1}, trong d6 nB chi s6 luong co hoi tim goi trong
chu k¥ tiép nhan khong lién tuc, T chi chu ky tiép nhan khong lién tuc, va anpha 2 1a gia
tri dugc chi dinh thir s4u.

16. Phuong phép guri theo diém bat ky trong cac diém tir 1 dén 15, trong d6 phuong
phép con bao gdm budc:

otri, béi thiét bi mang, thong tin chi dan thir nhat dén thiét bi dau cubi, trong d6
thong tin chi dan tht nhat dugc st dung dé chira réng thiét bi mang hd tro viéc xac dinh
tai nguyén mién thoi gian trong khoang thoi gian thi nhét dua trén s6 lwong co hdi tim
goi trong khoang thoi gian thir nhét.

17. Phuong phap nhén tin hiéu tham chiéu, trong dé phuong phéap bao gbm cac
budc:

xac dinh, béi thiét bi dau cudi, tai nguyén mién thoi gian trong khoang thoi gian
tha nhét dua trén sb luong co hdi tim goi trong chu ky tiép nhan khong lién tuc; va

nhan, béi thiét bi diu cudi, tin hiéu tham chiéu tir thiét bi mang trén tai nguyén thoi
gian-tan sd twong Gmg véi tai nguyén mién thoi gian trong khoang thoi gian thir nhét.

18. Phuong phép nhén theo diém 17, trong d6 tai nguyén mién thoi gian bao gom
it nhat mot trong sd tai nguyén mién thoi gian thir nhat va tai nguyén mién thoi gian thi
hai, va

tai nguyén mién thoi gian thir nhit bao gdbm P1 khung phu truéc mdi co hdi tim goi
clia mot hodc nhiu co hoi tim goi trong khoang thdoi gian thtr nhét, trong d6 P1 1a s6
nguyén duong, va P1 lién quan dén sb co hoi tim goi trong chu ky tiép nhan khong lién
tuc;

tai nguyén mién thoi gian thit hai bao gdém P2 khung phu truéc khung phu bét dau
ctia mdi bao hiéu thirc ddy ctia mot hodc nhiéu bao hiéu thire day trong khoang thdi gian
tha nhét, va Q2 khung phu sau khung phu bat d4u cua mdi bao hiéu thire day, trong d6
P2 1a s6 nguyén ma bang véi hodc 16n hon 0, Q2 1a s6 nguyén ma bang véi hodc 16n
hon 0, tong P2 va Q2 lién quan dén sb co hoi tim goi trong chu ky tiép nhan khong lién
tuc.

19. Phuong phap nhan theo diém 18, trong d6 mot hodc nhiéu co hdi tim goi trong
khoang thoi gian thi nhit bao gbm N1 co hoi tim goi trong mdi M1 co hdi tim goi cua
tat ca co hoi tim goi trong khoang thoi gian thir nhét, trong d6 M1 1a s6 nguyén 16n hon
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hoac béng 1, NI 1a sb nguyén 16n hon hodc béng 1, va M1 16n hon hodc bé“mg NI1.

20. Phuong phéap nhan theo diém 19, trong d6 N1 co hoi tim goi 1a N1 co hdi tim
goi lién tiép tht nhit trong mdi M1 co hoi tim goi; hodc N1 co hoi tim goi 1a N1 co hdi
tim goi lién tiép cudi cung trong mdi M1 co hdi tim goi; hodc N1 co hdi tim goi duge
bidu didn bdi ban dd bit M1-bit, trong d6 mdi bit trong ban dd bit M1-bit duoc st dung
d8 chi ra tin hiéu tham chiéu c6 duoc truyén trong khung phu tuong tng véi mdi mot co
hoi tim goi trong s6 M1 co hdi tim goi hay khong.

21. Phuong phap nhan theo diém 19 hoic 20, trong d6 phwong phap con bao gb6m
budc:

nhan, boi thiét bi du cudi, thong tin cAu hinh thir ba cia tin hiéu tham chiéu tir
thiét bi mang, trong d6 thong tin cAu hinh thir ba bao gdm M1 va N1, hodc bao gdm ban
dd bit M1-bit.

22. Phwong phap nhan theo diém bat ky trong céc diém tir 18 dén 21, trong d6 P1
1a gia tri dugc chi dinh twong g v6i sb co hoi tim goi trong chu ky tiép nhan khong
lién tuc.

23. Phuong phap nhén theo diém 22, trong d6 T 1a chu ky tiép nhan khong lién tuc,

s6 co hoi tim goi trong chu ky tiép nhan khong lién tuc bang 4T, P1 bang 1; hodc

sb co héi tim goi trong chu ky tiép nhan khong lién tuc bang 2T, P1 bang 2.

24. Phuong phap nhan theo diém 17, trong d6 tai nguyén mién thoi gian bao gém
it nhat mot trong cic tai nguyén mién thoi gian thit ba hogc tai nguyén mién thoi gian
tht tu;

tai nguyén mién thoi gian thi ba bao gbm it nhéit mot trong cac khung phu twong
ung voi N3 co hdi tim goi trong mdi M3 co hoi tim goi clia tat ca co hoi tim goi trong
khoang thoi gian thir nhét, X5 khung phu truéc khung phu tuong Gmg voi mdi co hoi
tim goi trong s6 N3 co hoi tim goi trong mdi M3 co hoi tim goi, hoac Y5 khung phu sau
khung phu tuong tmg véi mdi co hoi tim goi trong s6 N3 co hoi tim goi trong mdi M3
co hoi tim goi, trong d6 M3 1a s6 nguyén 16n hon hodc bang 1, N3 1a s6 nguyén 16n hon
hodc bang 1, M3 16n hon hodc bang N3, X5 la s6 nguyén 16n hon hodc bang 0, Y5 1a s6
nguyén 16n hon hodc bang 0, va M3 lién quan dén s6 luong co hoi tim goi trong chu ky
tiép nhan khong lién tuc; va

tai nguyén mién thoi gian thtt tw bao gbm it nhat mot trong cac khung phu bit dau
ctia N4 tin hiéu thie day trong mdi M4 tin hiéu thuc ddy cia tat ca tin hiéu thirc day
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trong khoang thoi gian thir nhat, X6 khung phu truée khung phu bt dau cia mdi tin
hiéu thirc day trong $6 N4 tin hiéu thic day trong mdi M4 tin hiéu thic day, hoic Y6
khung phu sau khung phu bt ddu cua mdi tin hiéu thirc ddy trong s6 N4 tin hiéu thirc
day trong mdi M4 tin hiéu thtrc day, trong d6 M4 1a s6 nguyén 16n hon hodc bang 1, N4
1a s6 nguyén 1én hon hoic bang 1, M4 16n hon hodc bang N4, X6 1a s6 nguyén 16n hon
hodc bang 0, Y6 1 sb nguyén 1én hon hodc bang 0, va M4 lién quan dén s luong co
hoi tim goi trong chu k¥ tiép nhan khong lién tuc.

25. Phwong phéap nhan theo diém 24, trong @6 N3 co hoi tim goi 1a N3 co hoi tim
goi lién tiép thtr nhat trong mdi M3 co hdi tim goi; hodc N3 co hoi tim goi 1a N3 co hoi
tim goi lién tiép cubi ctng trong mdi M3 co hoi tim goi; hodc N3 co hdi tim goi duoc
bidu didn bai ban dd bit M3-bit, trong d6 mdi bit trong ban do bit M3-bit dugc sir dung
dé chi ra tin hiéu tham chiéu c6 dwgc truyén trong khung phu twong tng v6i mdi co hoi
tim goi trong s6 M3 co hoi tim goi hay khong.

26. Phuong phéap nhan theo diém 24, trong d6 N4 tin hi¢u thirc ddy 1a N4 tin hiéu
thirc day lién tiép thu nhét trong mdi M4 tin higu thire day; hodc N4 tin hiéu thuce ddy 1a
N4 tin hiéu thirc day lién tiép cudi cing trong moi M4 tin hiéu thirc day; hoac N4 tin
hiéu thirc day dugc bidu dién béi ban dd bit M4-bit, trong d6 mdi bit trong ban dd bit
M4-bit dugc st dung dé chi ra tin hiéu tham chiéu co6 duge truyén trong khung phu bét
dau ctiia mdi mot tin hiéu thirc ddy trong s6 M4 tin hiéu thirc day hay khong.

27. Phuong phap nhén theo diém bét ky trong cac diém tir 24 dén 26, trong d6 M3
lién quan dén s6 lwong co hdi tim goi trong chu ky tiép nhan khong lién tuc bao gom:

M3 la gia tri dugc chi dinh twong img voi s6 lwong co hdi tim goi trong chu ky tiép
nhén khong lién tuc; hodc

M3 duoc xéc dinh béi thiét bi mang dua trén sé luong co hdi tim goi trong chu ky
tiép nhan khong lién tuc, chu ky tiép nhan khong lién tuc, va gia tri dugce chi dinh thi
nam.

28. Phuong phép nhan theo diém 27, trong d6 T 1a chu ky tiép nhan khéng lién tuc,

s6 co hoi tim goi trong chu k¥ tiép nhan khong lién tuc bang T/2, M3 bang 2; hodc

sb co hoi tim goi trong chu ky tiép nhan khéng lién tuc bang T/4, M3 bang 1.

29. Phuong phap nhan theo diém bat ky trong cac diém tir 24 dén 27, trong d6 M3
thoa man cong thirc sau:

M3 = max{anpha 1 x (4/T) x nB, 1}, trong d6 nB chi s6 lwong co hoi tim goi trong
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chu ky tiép nhan khong lién tuc, T chi chu ky tiép nhan khong lién tuc, va anpha 1 1 gia
tri dugc chi dinh thr nam.

30. Phuong phap nhén theo diém bt ky trong cac diém tir 24 dén 29, trong d6 M4
lién quan dén s6 lwong co hoi tim goi trong chu ky tiép nhan khong lién tuc bao gbm:

M4 1a gia tri dugc chi dinh twong tmg véi s6 luong co hoi tim goi trong chu ky tiép
nhén khong lién tuc; hodc

M4 duogc xéc dinh boi thiét bi mang dua trén sé luong co hdi tim goi trong chu ky
tiép nhan khong lién tuc, chu ky tiép nhin khong lién tuc, va gié tri dugc chi dinh thir
sau.

31. Phuong phép nhan theo diém bét ky trong cac diém tir 24 dén 30, trong d6 M4
thoa man cong thirc sau:

M4 = max{anpha 2 x (4/T) x nB, 1}, trong d6 nB chi s6 luong co hdi tim goi trong
chu ky tiép nhan khong lién tuc, T chi chu ky tiép nhan khong lién tuc, va anpha 2 13 gia
tri duoc chi dinh thir sau.

32. Phuong phép nhan theo diém bat ky trong cac diém tir 17 dén 31, trong d6
phuong phép con bao gb6m bude:

nhan, béi thiét bi dau cudi, thong tin chi din thir nhét tir thiét bi mang, trong d6
thong tin chi dan th nhét duoc st dung dé chira réng thiét bi mang hd trg viée x4c dinh
tai nguyén mién thoi gian trong khoang thoi gian thit nhat dua trén sb lugng co hoi tim
goi trong khoang thoi gian thir nhat.

33. Thiét bi mang, dwoc tao c4u hinh dé thyc hién phwong phap gui theo diém bét
ky trong cac diém tir 1 dén 16.

34. Thiét bi dau cudi, duge tao cdu hinh dé thuc hién phwong phap nhan theo diém
bat ky trong cac diém tir 17 dén 32.

35. Phuong tién luu trit doc duoc bang may tinh luu trit chuong trinh ma cho phép
may tinh thyc hién phuong phap gui theo didm bét ky trong cac diém tir 1 dén 16, khi
chay trén may tinh.

36. Phuong tién luu trit doc duogc bang may tinh luu trit chwong trinh ma cho phép
may tinh thye hién phuong phép nhéan theo diém bét ky trong cac diém tir 17 dén 32, khi
chay trén may tinh.
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thoi gian trong khoang thoi gian
thr nhat

S1902. Giti tin hiéu tham chiéu

<t

$1903. Xac dinh tai nguyén mién thoi
gian trong khoang thoi gian thi nhat,
va sau d6 nhén tin hiéu tham chiéu tu
thiét bi mang trén tai nguyén thoi
gian-tan sO tuong Umg

FI1G. 19
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Thiét bi Thiét bi
dau cuoi mang

S2001. Gui thong tin vé khung
phu do ludong

S2002. Nhén théng tin vé khung phu

do luong
S2003. Xac dinh tai nguyen mién thot
glan trong khoang thoi gian thu nhit dua
trén thong tin vé khung phu do luong
$2004. Guri thong tin tham chiéu
<z

S2005. Xac dinh tai nguyen mién thoi
gian trong khodng thoi gian thir nhét
dua trén thong tin vé khung phu do
hmng, va sau d6 nhan tin hiéu tham
chiéu tir thiét bi mang trén tai nguyén
thoi gian-tan so tuong Ung

FIG. 20
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oy 220
Thiét bi mang ,
2201
Mo dun xt 1y —
2202
Mo dun thu phat —
FIG. 22
Thiét bi dAu cudi 230
2301
M6 dun xu 1y —
2302
M6 dun thu phat —

FIG. 23



117/118

48894

ugAnn 00np NYIYD Wey) NIy un op
Suox ‘0 uep uenb ugry nyd Sunyy|
ugANI} 00NP NJIYD WeY) NJIY
up} 90 SuQUY 9P 181 ‘0d 1 A

S [

.,

i

0Od 91 1Qu Suoxn
udyo 26np Od 10N

T DIA
" b/1L > qu
)
) ] | | |
wers iqy | | " !
< i
_
- - - /L =qu
\ _ () _ Od 19N _
_ | |
werd QYL | | | | |
+--—-—- -k - - - “‘ ||||||
_ - _ - T UL=9u
: , (0 . OdziQusduon
uerd 1oy | | | | u6yo 26mp Od WIN |
D B [ .
o K B _ | L—gqu
|
_ Od ¥ 1Qu uon _
_ _ | uoyo 20np OJ 19N |
wers qy | ! | uoyoo0np |
4+ ————- - - -F-————-
|
son w..,,. B ~ : |_ ,HN _ m:
| I |
\ . Od § 1w 3uon
w14 | u6yo 00np Od W |
) : < . Ip=qu
_M...... o



118/118

48894

¢ DId

(@

Agp onypy
(®) NIy upy § oW Juox) uoyd
00N Agp ony) NIy up IO

uel3 1oy [, | I [ [ _

&l
«

Ly =dqu

U9ANI} 00Np NJIYD Wey) N1y uxy
00 Suoy op Suon ‘SN A\ B0 nep yeq nyd Sunty £¢p onyy
N1y un 91 row uor uodyd

ugAn 20np NI WILH: NIIY Uf OP SUOK "SAM m o0np Agp o0y NIy un JON

B0o nep jeq figd Sunyy ugp uenb uQry fiyd Funyy

Od M IA m





