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(21) 1-2021-05702

(57) Séang ché d& cap dén phuong phép truy nhip ngiu nhién, thiét bi, va hé
théng, d& cap dén linh virc cong nghé truyén thong, va c6 thé giam céc phu tai
béo hiéu va cai thién tin dung tai nguyén. Phuong phap bao gdm cc budc: nhan,
béng thiét bi dau cudi, thong tin cAu hinh tht nhit, thong tin cAu hinh tht hai, va
thong tin cAu hinh thir ba ma duoc giri béi thiét bi mang, trong d6 thong tin cdu
hinh thtr nhét duge sit dung dé tao cAu hinh tai nguyén thoi gian - tn s6 PRACH
va tap hop chudi mao dau, thong tin cAu hinh thtr hai duge sir dung dé tao cdu
hinh khéi tai nguyén thoi gian - tAn s6 PUSCH twong tmg véi mdi tai nguyén
thoi gian - tdn s6 PRACH, va thong tin cAu hinh thtr ba duge st dung dé tao chu
hinh kich thudc clia mdi tai nguyén thoi gian - tAn sé PUSCH va phép tuong ting
gifta chudi mao du va tai nguyén thoi gian - tan s PUSCH; va giri thong diép
thir nhét bao gdm chudi mao dAu thir nhét va dit liéu lién két 1én, trong d6 chudi
mao diu the nhét duge mang trén tai nguyén thoi gian - tin s6 PRACH thir nhét,
va di lidu lién két 1én duge mang trén tai nguyén thoi gian - tan s6 PUSCH tuong

{rng v&i tai nguyén thoi gian - tAn sé PRACH thi nhét.

Thiét bi diu cudi Thiét bi mang

8501. Théong tin céu hinh tht nhdt, Théng tin céu hinh thit hai, vi Théng tin
cau hinh thir ba

$502. Thiét bj du cudi xdc dinh tai nguyén thivi gian - tin s6 PRACH thi nhit
dyra trén thong tin cdu hinh thi nhit

|

$503. Thiét bi déu cum xde dinth chudi mao din tha ﬂhar cin duoc giri trén tai
nguyén thin gian - tin s6 PRACH thir nhit

I

8504. Thiét bi dhn eudi xic dinh tai nguyén thid gian - tin sd PUSCH nrong
mg vin chudi mio ddu thir nhét, dya trén tai nguyén thivi gian - tan 56 PRACH
thir nhét, chudi mao déu thi nhit, théng tin cau hinh thir hai, va théng tin ciu
hinh ter ba

§505. Thong diép thir nhit bao gdm chudi mao dau thir
nhét v dit lidu lién két 1én

$506, Thong disp thit hai
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Linh vwe k§ thuit dwoc dé cip
Sang ché dé cép dén linh vuc cong nghé truyén thong, va cu thé 13, dén

phuong phap truy nhap ngiu nhién, thiét bi, va hé thong.

Tinh trang k§ thuit cia sing ché

Trong tién trinh truyén thong khong ddy, thiét bi nguoi dung (user equipment,
UE) ¢6 thé két ndi voi tram co s& (base station, BS) bang cach sir dung thii tuc
truy nhap ngiu nhién (tht tuc truy nhép ngau nhién) va thu dugc ddng bd lién
két 1én, @& giri dir liéu lién két 1én dén BS duoc truy nhép.

Hién tai, UE c6 thé truy nhap BS qua tha tuc truy nhdp ngiu nhién bén buée.
Thi tyc truy nhip ngu nhién bén bude cu thé nhu sau: UE giri phan mao diu
truy nhap ngiu nhién (random access preamble) dén BS, ciing dugc goi 12 thong
diép 1 (message 1, Msg1). Sau khi do thdy phan mao d4u truy nhap ngiu nhién,
BS giri dép tng truy nhdp ngau nhién dén UE, ciing duoc goi 14 thong diép 2
(Msg2). UE guri thong diép lién két 1én, cling duoc goi 14 thong diép 3 (Msg3),
trén tai nguyén lién két 1én duoc phan phdi qua kénh dir lidu (ching han, kénh
chia sé lién két 1én vat Iy (physical uplink shared channel, PUSCH)) dua trén chi
bédo ctia Msg2. Msg3 mang théng tin dinh danh duy nhat ctia UE. Do céc UE c¢6
thé giri phdn mao dau truy nhap ngiu nhién twong tur dén BS, cac UE nay nhén
cling Msg2 va giri Msg3 dén BS duya trén chi bio ctia Msg2, din dén xung dot
gifta cac Msg3. BS c6 thé nhan thanh cong, tai thoi diém, Msg3 duge giri bsi
nhiéu nhit mot UE, hodc c6 thé khong nhan dugce, do can nhiéu gifra cac UE,
Msg3 duoc giri béi UE bt ky. Dé giai quyét xung dot, sau khi nhéan thanh cong
mdt Msg3, BS tra vé théng diép giai quyét xung dot (c6 thé cling duge goi 1a
Msg4) cho UE ma truy nhap thanh céng BS. Msg4 mang dinh danh duy nhét
nim trong Msg3, dé x4c dinh UE ma truy nhap thanh cng BS.

Trong thi tuc truy nhép ngiu nhién bén budce, khi UE & trang thai khong hoat

dong hoac trang thai khong hoat dong (inactive) s& truyén dir liéu lién két lén,
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UE cAn hoan thanh it nhit bén 14n trao di théng tin trudce khi di vao trang théi
diéu khién tai nguyén v6 tuyén (Radio Resource Control, RRC) dugc két ndi.
Péi vé6i dich vu truyén théng siéu tin cdy va do tré thap (ultra-reliable and low
latency communications, URLLC), bén 14n trao dbi thong tin gay ra do tré tuong
dbi cao, va khong thé thoa man yéu cau do tré the‘ip URLLC. Péi véi dich vu
truyén thong loai may 16n (massive machine type communications, nMTC), dic
biét dich vu ¢6 dir liéu dich vu 1a cac goi nhé rai rac, viée trao dbi thong tin bdn
bude khong chi gy ra do tré trong déi cao, ma ciing gdy ra céc phu tai bao hiéu
trrong dbi cao.

Do vdy, thu tuc truy nhap ngiu nhién hai buéc dugc dé xuét trong nganh cong
nghiép. Nhu duge thé hién trén Fig.1, khac biét gifra thd tuc truy nhip ngiu nhién
hai budc va thi tuc truy nhép ngu nhién bén budce & chd, trong thi tuc truy nhap
ngau nhién hai budc, Msg A dugc guri boi UE dén BS bao gém phan mao dau
truy nhép ngau nhién va dit liéu lién két 1én, Tc 13, UE giri dit liéu lién két 1én
trude khi hoan thanh ddng bd lién két 1én, sao cho dd tré truyén dir lidu lién két
1én ¢6 thé duge giam. Ngoai ra, so véi thi tuc truy nhdp ngau nhién bbn bude,
trong thi tuc truy nhap ngiu nhién hai buéc, BS khong can giri thong tin 14p lich
kénh dit liéu cho UE trong Msg B duoc giri ¢én UE, nh& d6 gidm cac phu tai bio
hiéu.

Tuy nhién, trong qua trinh trién khai cu thé cia thii tuc truy nhap ngiu nhién
hai budc, vn dé sau ton tai: sau khi UE lya chon phén mao d4u kénh truy nhép
ngau nhién vét ly (physical random access channel, PRACH) khi giri Msg A,
céch nao UE lua chon tai nguyén kénh chia sé lién két 1én vat Iy (physical uplink
shared channel, PUSCH) tuong tmg d& giri dir liéu lién két 1én? Cong nghiép
khong dé cp giai phap thich tng cho vén dé k§ thuit nay.

Ban chit k§ thuit ciia sing ché

Sang ché dé c4p dén phuong phap truy nhap ngiu nhién, thiét bi, va hé théng,
dé giam céc phu tai bao hiéu va céi thién tdn dung tai nguyén.

Dé giai quyét van dé k¥ thuét néu trén, cic giai phap k¥ thuét sau duge dé

cp theo sang ché:
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Khia canh thir nhat d& cip dén phuong phép truy nhép ngau nhién, va bao
g0m cac budc: nhan, bang thiét bi dau cubi, thong tin cdu hinh thi nhét, thong
tin cAu hinh thtr hai, va thong tin cAu hinh thir ba ma dugc giri bsi thiét bi mang,
trong d6 thong tin cAu hinh thtr nhit duoc st dung dé tao cAu hinh mot hoic
nhiéu tai nguyén thoi gian - tAn s6 kénh truy nhap ngiu nhién vét ly (physical
random access channel, PRACH) va tip hop chudi mao dau; thong tin cAu hinh
thir hai dugc sir dung dé tao cAu hinh kénh chia sé lién két 1én vat Iy khéi tai
nguyén thoi gian - tdn s PUSCH tuong tng v6i mdi tai nguyén thoi gian - tan
s6 PRACH, va khdi tai nguyén thoi gian - tAn s PUSCH bao gém mot hoic
nhiéu tai nguyén thoi gian - thn s PUSCH; va théng tin c4u hinh thit ba duge sir

(@)

dung dé tao c4u hinh kich thude cia mdi tai nguyén thot jian - tin s PUSCH
va phép tuong Ung gilta chudi mao ddu va tain guyén thoi gian - tdn s6 PUSCH;
x4c dinh tai nguyén thoi gian - tn s6 PRACH thir nhat dua trén thong tin cAu
hinh thr nhét; x4c dinh chudi mao dAu thir nhét cAn duge giri trén tai nguyén thoi
gian - tdn s6 PRACH thir nhét, trong d6 chudi mao dAu thir nhét 12 chudi mao
dau in tip hop chudi mao du; xé4c dinh tai nguyén thoi gian - tdn s6 PUSCH
trong Gmg véi chudi mao dAu thtr nhét, dua trén tai nguyén thoi gian - tan sb
PRACH thir nhit, chudi mao ddu thir nhét, thong tin cAu hinh thtr hai, va thong
tin cAu hinh tht ba; va giri thong diép thi nhit bao gdm chudi mao du thir nhat
va dit liéu lién két lén, trong d6 chudi mao diu tht nhét dugc mang trén tai
nguyén thoi gian - tin s6 PRACH thtr nhat, va dir liéu lién két 1én dugc mang
trén tai nguyén thoi gian - tdn s6 PUSCH tuong tng véi tai nguyén thoi gian -
tin s PRACH thr nhat.

C6 thé biét ring thiét bi dAu cubi c6 thé x4c dinh, dya trén thdng tin cdu hinh
thit nhat, thong tin cdu hinh thir hai, va thong tin céu hinh tht ba duoc tao ciu
hinh bing thiét bi mang, chudi mao d4u va tai nguyén thoi gian - tan s6 PUSCH
tuong tmg véi chudi mao dAu. Do vay, thiét bi dau cudi c6 thé guri truc tiép thong
diép thr nhit bao gdm chudi mao ddu thir nhdt va dit lidu lién két 1én, dé gidm
d6 tr& truyén dit lidu lién két 1én. Ngoai ra, thiét bi mang khong can giri thong tin
14p lich tai nguyén thoi gian - tAn s& PUSCH dén thiét bi dau cudi dbi véi mdi

14n truy nhap ngiu nhién cua thiét bi dau cudi, dé giam cdc phu tai bao hi¢u.

[V}
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Theo trién khai kha thi, théng tin ciu hinh th{r hai bao gbm thong tin dugce st
dung dé tao cAu hinh céng tin hiéu tham chiéu giai diéu bién (demodulation
reference signal, DMRS) dugc lién két v6i khdi tai nguyén thoi gian - tan sb
PUSCH.

Theo trién khai kha thi, théng tin cAu hinh th hai bao gdm thong tin cdu hinh
of mAu hinh 4nh xa th@ nhit, mAu hinh 4nh xa thir nhét bao gdm mot hojc nhidu
quy tic 4nh xas, va mdi quy thc 4nh xa c6 thé duoc st dung cliing véi it nhit mot
tai nguyén thdi gian - tdn s PRACH d8 x4c dinh tai nguyén mién thoi gian va
tai nguyén mién tin sb ciia it nhat mot khéi tai nguyén thoi gian - tin s6 PUSCH.

Theo trién khai kha thi, théng tin c4u hinh th hai bao gbm chu ky T1 dugc
st dung d& tao cAu hinh khéi tai nguyén théi gian - tin s6 PUSCH, va mau hinh
4nh xa thir nhét duoc st dung dé xac dinh khéi tai nguyén thoi gian - tin sb
PUSCH tuong tng véi tai nguyén thoi gian - tan s6 PRACH trong chu ky T1.

Theo trién khai kha thi, thong tin cdu hinh thtr hai bao gdm tham s Ni, va
tham s& Ni duge st dung dé xac dinh sb lugng khéi tai nguyén thoi gian - tan sb
PUSCHs tuong tmg véi mdi tai nguyén thoi gian - tin s PRACH.

Theo trién khai kha thi, tham sé Ni va mau hinh 4nh xa th( nhat dugc st
dung dé x4c dinh khdi tai nguyén thoi gian - tdn s6 PUSCH tuong tmg véi mdi
tai nguyén thoi gian - tan s6 PRACH.

Theo trién khai kha thi, théng tin cu hinh tht hai bao gdm tham s N» va
tham s6 N3, tham sb N duge st dung d& x4c dinh s6 lugng céc tai nguyén thoi
gian - tn s6 PRACH dugc bao gdm trong mdi nhém tai nguyén thoi gian - tan
s6 PRACH, va tham sb N3 dugc sir dung dé xac dinh sb luong khéi tai nguyén
thoi gian - tin s6 PUSCH dugc lién két véi mdi nhém tai nguyén thoi gian - tin
s6 PRACH trong chu ky T1.

Theo trién khai kha thi, thong tin cdu hinh thir hai bao gdm chu ky T2 cta
khdi tai nguyén thoi gian - tin s6 PUSCH, va thong tin cAu hinh tai nguyén mién
thoi gian cta khéi tai nguyén thoi gian - tn s PUSCH va/hoic thong tin ciu
hinh tai nguyén mién tan sé cia khéi tai nguyén thoi gian - tin s6 PUSCH.

Theo trién khai kha thi, thong tin ciu hinh thtr hai bao gdm chu ky 4nh xa T3,
va quy tic tuong tw dugc st dung trong mdi chu ky 4nh xa T3 dé xac dinh khéi
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tai nguyén thoi gian - tdn s6 PUSCH tuong tmg v&i mdi tai nguyén thoi gian -
tin s PRACH duoc tao cAu hinh.

Theo trién khai kha thi, théng tin cAu hinh thir hai bao gdm tham s6 Na, va
tham sb N4 dugc st dung dé x4c dinh s6 Irgng khéi tai nguyén thoi gian - tan s
PUSCH tuong tng véi mbi tai nguyén thoi gian - tin s6 PRACH.

Theo trién khai kha thi, thong tin cAu hinh tht hai bao gbm tham sé Ns va
tham s N, tham s Nis dugc sir dung dé xac dinh s6 lugng tai nguyén thoi gian
- tin s PRACH dugc bao gdm trong mbi nhém tai nguyén thoi gian - tan sb
PRACH, va tham sb Ns dugc sir dung dé xac dinh sb luong khéi tai nguyén thoi
gian - tAn s PUSCHs dugc lién két v6i mbi nhém tai nguyén thoi gian - tan sb
PRACH trong chu ky T3.

Theo trién khai kha thi, thong tin cau hinh tht hai con bao gbm tham s6 Ny
va thong tin vé mau hinh 4nh xa th( hai, tham s6 N7 dugc st dung dé xac dinh
s6 luong tai nguyén thoi gian - tn s PRACH dugc bao gdm trong mdi nhém
tai nguyén PRACH, mau hinh 4nh xa thir hai bao gdm mot hodc nhidu tip hop
sb thir tu, mdi tap hop sb thir tu bao gém sb th tu hodc cic sb thir tu ciia mot
hozc nhiu khoi tai nguyén thoi gian - tin s& PUSCH, va tham s& N7 va mau hinh
anh xa th hai dugc st dung dé xac dinh s tha tu cia khéi tai nguyén thoi gian
- tAn s8 PUSCH duoc lién két véi mdi nhom tai nguyén thoi gian - tn s6 PRACH
trong chu ky T3.

Theo trién khai kha thi, viéc x4c dinh tai nguyén thoi gian - tdn s6 PUSCH
trong tng véi chudi mao dau thi nhéf, dya trén tai nguyén thoi gian - tin s&
PRACH thit nhét, chudi mao ddu thar nhét, thong tin cdu hinh tht hai, va thong
tin cAu hinh thir ba bao gdm cac budc: xac dinh tai nguyén thoi gian - tan sb
PUSCH tuong Gng v6i chudi mao dAu thir nhat, da trén thir tu 4nh xa dinh truée
tlr cac tai nguyén thoi gian - tin s6 PRACH dén céc khéi tai nguyén thoi gian -
tdn s PUSCH, tai nguyén thoi gian - tin s6 PRACH thtr nhét, chudi mao dau
thir nhét, théng tin cau hinh th hai, va thong tin c4u hinh thr ba.

Theo trién khai kha thi, thong tin cAu hinh thit ba bao gdm kich thuéce cia
mdi tai nguyén thoi gian - tAn s6 PUSCH va tham sb Ns, va tham sé Ng dugc st

dung d& x4c dinh s6 luong tai nguyén thoi gian - tdn s6 PUSCH tuong ng véi
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mdi chudi mao dau.

Theo trién khai kha thi, viéc x4c dinh tai nguyén thoi gian - tdn s6 PUSCH
trong tmg v6i chudi mao dau tht nhit, dya trén tai nguyén thoi gian - tan sb
PRACH thir nhét, chudi mao dau thir nhit, thong tin cAu hinh tht hai, va thong
tin cAu hinh thtr ba bao gdm budc: x4c dinh tai nguyén thoi gian - tdn s6 PUSCH
tuong tng voi chudi mao diu thir nhét, dua trén tha tu 4nh xa dinh trude tir cac
tai nguyén thoi gian - tan s6 PRACH dén cac khdi tai nguyén thoi gian - tan sb
PUSCH, thtt tir 4nh xa dinh trudc tir cac chudi mao du dén céc tai nguyén thoi
gian - tin s6 PUSCH, tai nguyén thoi gian - tAn s6 PRACH thir nhét, chudi mao
dAu thir nhét, thong tin cAu hinh thi hai, va thong tin cau hinh thi ba.

Theo trién khai kha thi, phwong phép con bao gém cac budce: xac dinh, dya
trén tht ty anh xa dinh trudce tr cac chudi mao diu dén céc céng DMRS, céng
DMRS duoc lién két véi tai nguyén thoi gian - tdn s6 PUSCH tuong tmg véi tai
nguyén thoi gian - thn s6 PRACH thit nhit.

Khia canh tht hai d cop dén phuong phép truy nhép ngiu nhién, va bao gdm
céc bude: giri, bing thiét bi mang, thong tin cAu hinh thir nhét, thong tin ciu hinh
thir hai, va thong tin cAu hinh thi ba dén thiét bi dAu cudi, trong d6 thong tin cau
hinh th nhét duge sir dung dé tao ciu hinh mot hodc nhiéu tai nguyén thoi gian
- tAn s PRACH va tap hop chubi mao dAu; thong tin cAu hinh thit hai duge st
dung d& tao cAu hinh kénh chia sé lién két 1én vat ly khoi tai nguyeén thoi gian -
tan s6 PUSCH tuong ng v6i mdi tai nguyén thoi gian - thn s6 PRACH, va khéi
tai nguyén thoi gian - tn s6 PUSCH bao gbm mdt hodc nhiéu tai nguyén thoi
gian - tan s6 PUSCH; va thong tin cu hinh thir ba dugc sir dung dé tao cAu hinh
kich thudce ctia mdi tai nguyén thoi gian - tAn s6 PUSCH va phép tuong tng gitta
chudi mao du va tai nguyén thoi gian - tan s PUSCH; va nhén thong diép th
nhit ma bao gdm chudi mao dAu tht nhat va dit liéu lién két 1én va duge giri boi
thiét bi ddu cubi, trong d6 chudi mao dAu thar nhét dugc mang trén tai nguyén
thdi gian - tAn s6 PRACH thtr nht, va dit liéu lién két 1én dugc mang trén tai
nguyén thoi gian - tan s6 PUSCH tuong tmg v6i tai nguyén thoi gian - tan sb
PRACH thr nhat.

C6 thé biét ring thong tin cAu hinh thir nhét, théng tin cdu hinh thir hai, va
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thong tin cAu hinh tht ba dugc tao cAu hinh bang thiét bi mang c6 thé dugc sir
dung by thiét bi dau cubi dé xac dinh chudi mao diu va tai nguyén thdi gian -
tAn sb PUSCH tuong tmg vé6i chudi mao dau. Do vay, thiét bi diu cubi co thé giri
tre tiép thong diép thir nhit bao gdm chudi mao dAu tht nhét va dir lidu lién két
1én, 48 giam d6 trd truyén di lidu lién két 1én. Ngoai ra, thiét bi mang khong can
gtri thong tin 14p lich tai nguyén thoi gian - tAn s6 PUSCH dén thiét bi diu cudi
d5i véi mai 1an truy nhap nghu nhién cta thiét bi dau cudi, dé giam cac phuy tai
béo hiéu.

Theo trién khai kha thi, thong tin cAu hinh thi hai bao gbm thong tin duge st
dung dé tao cAu hinh céng DMRS dugc lién két voi khéi tai nguyén thoi gian -
tin s6 PUSCH.

Theo trién khai kha thi, thong tin cAu hinh thi hai bao gdm thong tin cdu hinh
cta mau hinh 4nh xa thir nhét, miu hinh 4nh xa thtr nhét bao gém mot hodc nhiéu
quy tic anh xa, va mdi quy thc 4nh xa c6 thé duge sir dung cing véi it nhit mot
tai nguyén thoi gian - tin s6 PRACH @ x4c dinh tai nguyén mién thoi gian va
tai nguyén mién tan s cua it nhét mét khéi tai nguyén thoi gian - tan s6 PUSCH.

Theo trién khai kha thi, thong tin cdu hinh thtr hai bao gdm chu ky T1 dugc
stt dung dé tao cAu hinh khéi tai nguyén thoi gian - tAn s6 PUSCH, va miu hinh
4nh xa thtt nhat dugc sir dung dé xac dinh khéi tai nguyén thdi gian - tAn sb
PUSCH tuong Gmg v&i tai nguyén thoi gian - tan s6 PRACH trong chu ky T1.

Theo trién khai kha thi, théng tin c4u hinh th@ hai bao gbm tham sb N, va
tham s N1 duoc st dung dé xé4c dinh sb lugng khéi tai nguyén thdi gian - tan sb
PUSCH tuong tng v6i mdi tai nguyén thoi gian - tin s6 PRACH.

Theo trién khai kha thi, tham s6 N; va mau hinh 4nh xa tht nhét duge st
dung dé x4c dinh khéi tai nguyén thoi gian - tAn s PUSCH tuong tng v6i mdi
tai nguyén thoi gian - tan s6 PRACH.

Theo trién khai kha thi, thong tin c4u hinh thi hai bao gbm tham sd N, va
tham s N3, tham sb N duogc sir dung dé x4c dinh sb lugng tai nguyén thoi gian
- tin s6 PRACH dugc bao gbém trong mdi nhém tai nguyén thoi gian - tan sb
PRACH, va tham s N3 dugce sir dung dé x4c dinh sb lugng khéi tai nguyén thoi

gian - tn s6 PUSCH duogc lién két véi mdi nhom tai nguyén thoi gian - tan s6
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PRACH trong chu ky T1.

Theo trién khai kha thi, thong tin cAu hinh thtr hai bao gém chu ky T2 ctia
khdi tai nguyén thoi gian - tin s6 PUSCH, va thong tin cAu hinh t3i nguyén mién
thoi gian ctia khéi tai nguyén thoi gian - tdn s6 PUSCH va/hoic thong tin ciu
hinh tai nguyén mién tin s ctia khdi tii nguyén thoi gian - tan s6 PUSCH.

Theo trién khai kha thi, théng tin cdu hinh thit hai bao gbm chu ky 4nh xa T3,
va quy tic twong tr duoc st dung trong mbi chu ky anh xa T3 dé xac dinh khéi
tai nguyén thoi gian - tan s6 PUSCH tuong tmg v6i mdi tai nguyén thoi gian -
tAn s6 PRACH duogc tao cdu hinh.

Theo trién khai kha thi, thong tin cAu hinh thi hai bao gdm tham s6 N4, v
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PUSCH tuong tmg véi m&i tai nguyén thoi gian - tin s PRACH.

Theo trién khai kha thi, thong tin ciu hinh tht hai bao gém tham sb Ns va
tham s& Ne, tham s6 Ns duoc sir dung dé x4c dinh sb lugng tai nguyén thoi gian
- tAn s6 PRACH dugc bao gdm trong mdi nhém tai nguyén thoi gian - tan sd
PRACH, va tham s N dugc sit dung dé xac dinh sb lugng khéi tai nguyén thoi
gian - tan s6 PUSCH dugc lién két v6i mdi nhém tai nguyén thoi gian - tan sd
PRACH trong chu ky T3.

Theo trién khai kha thi, théng tin cau hinh thi hai con bao gdm tham s Ny
va thong tin vé miu hinh 4anh xa tha hai, tham s6 N7 duge sir dung dé xac dinh
sd lugng tai nguyén thoi gian - tin s6 PRACH duogc bao gdm trong mdi nhém
tai nguyén PRACH, mau hinh 4nh xa thi hai bao gbm mot hodc nhiéu tap hop
sb tht tu, mbi tap hop s6 thtr tu bao gém sb thir tu hodc cac sb thir tr ciia mot
hodc nhidu khéi tai nguyén thoi gian - tan s6 PUSCH, va tham s6 N7 va mau hinh
4nh xa thtt hai duge sir dung dé x4c dinh 6 thit tw cia khéi tai nguyén thdi gian
- tAn s6 PUSCH duogc lién két véi mdi nhom tai nguyén thoi gian - tin s6 PRACH
trong chu ky T3.

Theo trién khai kha thi, théng tin cdu hinh tht ba bao gém kich thude cta
mdi tii nguyén thoi gian - tAn s6 PUSCH va tham s N, va tham s Ng dugc sir
dung dé x4c dinh sb luong tai nguyén thdi gian - tan s6 PUSCH tuong Gng véi

moi chudi mao dau.
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Khia canh thit ba ¢ cap dén thiét bi truy nhap nglu nhién, v bao gbm khéi
truyén thong va khéi xac dinh. Khéi truyén thong dugce tao cAu hinh dé nhan
thong tin cAu hinh thi nhat, thong tin cu hinh thir hai, va théng tin cu hinh thu
ba ma dugc gri boi thiét bi mang, trong d6 thong tin cAu hinh thr nhit dugc st
dung d& tao cdu hinh mot hodic nhiéu tai nguyén thoi gian - tdn s6 PRACH va tap
hop chudi mao diu; thong tin c4u hinh th hai dugc st dung d& tao cAu hinh kénh
chia sé lién két 1én vat 1y khdi tai nguyén thoi gian - tin s PUSCH tuong tmg
v6i mdi tai nguyén thoi gian - tin s& PRACH, va khéi tai nguyén thoi gian - tin

s PUSCH bao gébm mét hoic nhiéu tai nguyén thoi gian - tdn s6 PUSCH; va

théng tin cau hinh thir ba duge sir dung dé tao cau hinh kich thuge cia moi tai
nguyén thoi gian - tin s6 PUSCH Va phép trong Ung giffa chudi mao dau va tai

nguyén thoi gian - tan s PUSCH. Kh01 x4ac dinh dugc tao cAu hinh dé xac dinh
tai nguyén thoi gian - tin s6 PRACH thir nhit dua trén thong tin cAu hinh thir
nhét. Khéi x4c dinh con dugc tao cu hinh dé xdc dinh chudi mao dau thir nhat
can dugc giri trén tai nguyén thoi gian - tdn s PRACH tht nhét, trong d6 chudi
mao diu thir nhét 1a chudi mao dau in tap hop chudi mao dau. Khdi xac dinh con
duoc tao cAu hinh dé x4c dinh tai nguyén thoi gian - tdn s6 PUSCH tuong ting
v&i chudi mao dau thtr nhit, dua trén ti nguyén thoi gian - tan s6 PRACH tha
nht, chudi mao dAu thi nhét, thong tin cAu hinh thir hai, va thong tin ciu hinh
thir ba. Khéi truyén thong con duoc tao cu hinh ¢ giri théng diép thtr nhat bao
gdm chudi mao dAu tha nhat va dit liéu lién két 1én, trong d6 chudi mao dau thir
nhét dugc mang trén tai nguyén thoi gian - tAn s PRACH thtr nhét, va dit lidu
lién két 1én dugc mang trén tai nguyén thoi gian - tan s6 PUSCH tuong tmg véi
tai nguyén thoi gian - tan s6 PRACH thir nhét.

Theo trién khai kha thi, thong tin cau hinh thir hai bao gbm thong tin duge st
dung dé tao cdu hinh cdng DMRS dugc lién két voi khéi tai nguyén thoi gian -
tan s6 PUSCH.

Theo trién khai kha thi, théng tin cau hinh thit hai bao gbm thong tin ciu hinh
ctia mju hinh 4nh xa thtt nhit, mAu hinh 4nh xa thir nhét bao gdm mot hogc nhiéu
quy tic 4nh xa, va mdi quy tic 4nh xa c6 thé duge st dung cung véi it nhét mot

tai nguyén thoi gian - tin sé PRACH @ x4c dinh tai nguyén mién thoi gian va
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tai nguyén mién tin s ciia it nhAt mot khéi tai nguyén thoi gian - tin s6 PUSCH.

Theo trién khai kha thi, théng tin ciu hinh thit hai bao gdm chu ky T1 dugc
sit dung dé tao céu hinh khéi tai nguyén thoi gian - tan s6 PUSCH, va miu hinh
4nh xa tht nhét duoc st dung & xac dinh khéi tai nguyén thoi gian - tan sb
PUSCH trong g véi tai nguyén thoi gian - tan s6 PRACH trong chu ky T1.

Theo trién khai kha thi, thong tin ciu hinh thi hai bao gdm tham s§ Ny, va
tham sé N1 duogc st dung @& xac dinh sb luong khéi tai nguyén thoi gian - tan sb
PUSCHs tuong mg véi mdi tai nguyén thoi gian - tin s6 PRACH.

Theo trién khai kha thi, tham s Ni va mAu hinh 4nh xa tht nhét dugc sir
dung d& xac dinh khdi tai nguyén thoi gian - tn s PUSCH tuong tmg véi mdi
tai nguyén thoi gian - tin s6 PRACH.

Theo trién khai kha thi, thong tin ciu hinh thtt hai bao gbm tham sd N va
tham s& N3, tham sb N dugce str dung dé x4c dinh ) luong tai nguyén thoi gian
- tin s PRACH dugc bao gdm trong mdi nhém tai nguyén thdi gian - tan sd
PRACH, vi tham s6 N3 duoc str dung dé xac dinh s6 lugng khéi tai nguyén thoi
gian - tin s6 PUSCH dugc lién két v6i mdi nhém tai nguyén thoi gian - tan sb
PRACH trong chu ky T1.

Theo trién khai kha thi, thong tin cAu hinh thtr hai bao gdm chu ky T2 cua
khéi tai nguyén thoi gian - tAn s PUSCH, va théng tin cau hinh tai nguyén mién
thoi gian cta khéi tai nguyén thoi gian - tAn s PUSCH va/hodc théng tin cdu
hinh tai nguyén mién tan s ciia khéi tai nguyén thoi gian - tan s6 PUSCH.

Theo trién khai kha thi, thong tin cAu hinh thir hai bao gém chu ky anh xa T3,
va quy tic trong tu duge st dung trong mdi chu ky 4nh xa T3 d x4c dinh khéi
tai nguyén thoi gian - tdn s6 PUSCH tuong mg véi mdi tai nguyén thoi gian -
tin s6 PRACH dugc tao cdu hinh.

Theo trién khai kha thi, théng tin cdu hinh th hai bao gbm tham s& Ny, va
tham sb Ny duoc sit dung dé x4c dinh sb lurgng khéi tai nguyén thoi gian - tan sb
PUSCH tuong tng v6i mdi tai nguyén thoi gian - tin s6 PRACH.

Theo trién khai kha thi, théng tin cAu hinh th hai bao gbm tham sé Ns va

10/140

tham s6 N, tham s6 Ns dugc st dung dé xac dinh s6 luong tai nguyén thoi gian

- tn s6 PRACH dugc bao gém trong mdi nhém tai nguyén thoi gian - tan sb
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PRACH, va tham s8 Ns duoc str dung d& xé4c dinh sb lugng khéi tai nguyén thoi
gian - tin s& PUSCH dugc lién két v6i mbi nhém tai nguyén thdi gian - tin sb
PRACH trong chu ky T3. |

Theo trién khai kha thi, théng tin cdu hinh thir hai con bao gbm tham s Ny
va thong tin vé& mau hinh 4nh Xé, thtt hai, tham s& N7 duoc st dung dé x4c dinh
sb lwong tai nguyén thoi gian - tn s PRACH dugc bao gdm trong mdi nhém
tai nguyén PRACH, mau hinh 4nh xa thi hai bao gém mot hoac nhiéu tap hop
s6 thir tyr, mdi tap hop sb thir tu bao gdm s6 thir tu hodc cac sb tht tu cia mot
hodc nhidu khéi tai nguyén thoi gian - tan s6 PUSCH, va tham s6 N7 va mau hinh
4nh xa thit hai dugc st dung dé xac dinh sb thi tu ciia khéi tai nguyén thoi gian
_tAn s6 PUSCH duoc lién két véi mbi nhom tai nguyén thoi gian - tan s6 PRACH
trong chu ky T3.

Theo trién khai kha thi, viéc khbi xac dinh con duge tao ciu hinh d€ x4c dinh
tai nguyén thoi gian - tdn s6 PUSCH tuong tmg véi chudi mao dau thir nhét, dua
trén tai nguyén thoi gian - tn s PRACH thtr nhét, chudi mao dau thir nhat,
théng tin cAu hinh tht hai, va thong tin cAu hinh thit ba cu thé bao gém: Khbi
x4c dinh duoc tao cdu hinh cu thé d& x4c dinh tai nguyén thdi gian - tan s6
PUSCH tuong Gng véi chudi mao diu thit nhat, dva trén th tu anh xa dinh trude
tir céc tai nguyén thoi gian - tan s PRACH dén cac khéi tai nguyén thoi gian -
tdn s PUSCH, tai nguyén thoi gian - tAn s6 PRACH thtr nhét, chudi mao dau
thtr nhAt, thong tin cAu hinh thir hai, va théng tin cAu hinh thir ba.

Theo trién khai kha thi, thong tin cAu hinh thir ba bac gdm kich thuéc cia
mbi tai nguyén thoi gian - tin s6 PUSCH va tham sb N, va tham s Ng dugc sir
dung d& xac dinh sb lugng tai nguyén thoi gian - tan s6 PUSCH tuong tng v6i
mdi chudi mao dau.

Theo trién khai kha thi, viéc khdi xac dinh con dugce tao cAu hinh @ x4c dinh
tai nguyén thoi gian - tAn sb PUSCH tuong tmg v6i chudi mao dAu thir nhét, dyua
trén tai nguyén thoi gian - tin s PRACH thtr nhét, chudi mao dau thir nht,
théng tin cAu hinh thi hai, va thong tin cAu hinh thi ba bao gdm: Khoi x4c dinh
duoc tao cAu hinh cu thé dé xac dinh tai nguyén thoi gian - tan s6 PUSCH tuong

g v&i chudi mao ddu thir nhat, dya trén tht ty dnh xa dinh trude tir cac tai
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nguyén thoi gian - tAn s6 PRACH dén céc khéi tai nguyén thoi gian - tan sb
PUSCH, tht tu anh xa dinh trudc tir cdc chudi mao d4u dén céc tai nguyén thoi
gian - tan s6 PUSCH, tai nguyén thoi gian - thn s6 PRACH thir nhat, chudi mao
dAu thir nhét, thong tin cAu hinh thir hai, va théng tin céu hinh thit ba.

Theo trién khai kha thi, khéi xéc dinh con duge tao ciu hinh dé xac dinh, dua
trén th tu 4nh xa dinh trude tir cac chudi mao diu dén cac cdng DMRS, céng
DMRS dugc lién két véi tai nguyén thoi gian - tin s6 PUSCH tuong Gng v&i tai
nguyén thoi gian - thn s6 PRACH thtr nhat.

Khia canh thé tu d& cip dén thiét bi truy nhap ngu nhién, va bao g6m khéi
truyén thong. Khéi truyén thong dugce tao céu hinh @& giri thong tin cAu hinh tht
nhét, théng tin cdu hinh thi hai, va thong tin c4u hinh thit ba dén thiét bj du
cudi, trong d6 thong tin cAu hinh tht nhét dugc st dung dé tao cdu hinh mot hoic
nhiéu tai nguyén thdi gian - tAn s PRACH va tép hop chudi mao dau; thong tin
c&u hinh thtr hai dugc sit dung d& tao cAu hinh kénh chia sé lién két 1én vat 1y
khéi tai nguyén thoi gian - tin s PUSCH tuong Gmg véi mdi tai nguyén thoi
gian - tAn s6 PRACH, va khéi tai nguyén thoi gian - tin s6 PUSCH bao gdm mot
hodc nhiéu tai nguyén thoi gian - tin s PUSCH; va thong tin cdu hinh tht ba
duoc st dung dé tao cdu hinh kich thuée cta mdi tai nguyén thoi gian - tan sb
PUSCH va phép tuong ng gitta chudi mao dAu va tai nguyén thoi gian - tan s6
PUSCH. Khéi truyén théng con duge tao cAu hinh d& nhén thong diép thir nhat
bao gdm chudi mao dAu thir nhit va dir lidu lign két 1én va duoc giri boi thiét b
dAu cudi, trong d6 chudi mao dAu thir nhit dugc mang trén tai nguyén thoi gian
- tin s6 PRACH thtr nhét, va dit lidu lién két 1én duge mang trén tai nguyén thoi
gian - tin s6 PUSCH tuong tmg véi tai nguyén thoi gian - tdn s6 PRACH tht
nhét.

Theo trién khai kha thi, thong tin cAu hinh thir hai bao gdm thong tin dugc st
dung d tao cau hinh cdng DMRS dugc lién két v6i khéi tai nguyén thoi gian -
tan s6 PUSCH.

Theo trién khai kha thi, thong tin cdu hinh thtt hai bao gbm thong tin cAu hinh
cita mAu hinh 4nh xa thir nhit, mAu hinh 4nh xa thir nhit bao gdm mét hodc nhiu

quy tic anh xa, va mdi quy tdc dnh xa c6 thé dugc sir dung cung v6i it nhat mot
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tai nguyén thoi gian - tin s6 PRACH @ x4c dinh tai nguyén mién thdi gian va
tai nguyén mién tan sd ctia it nhat mot khéi tai nguyén thoi gian - tn s6 PUSCH.

Theo trién khai kha thi, thong tin c4u hinh thtr hai bao gbm chu ky T1 dugc
st dung d& tao cdu hinh khéi tai nguyén thoi gian - tdn s PUSCH, va miu hinh
4nh xa thtr nhét duoc sit dung dé xac dinh khéi tai nguyén thoi gian - tdn sb
PUSCH tuong tng véi tai nguyén thoi gian - tan s PRACH trong chu ky T1.

Theo trién khai kha thi, thong tin ciu hinh thir hai bao gdm tham s Ny, va
tham s6 N duge s dung @& x4c dinh sb luong khbi tai nguyén thoi gian - tan sb
PUSCH trong Gmg v6i mdi tai nguyén thoi gian - tin s6 PRACH.

Theo trién khai kha thi, tham sé Ni va mAu hinh 4nh xa thtt nhét dugc st
dung dé xac dinh khéi tai nguyén thoi gian - tAn s PUSCH tuong tmg véi mdi
tai nguyén thoi gian - tdn s PRACH.

" Theo trién khai kha thi, théng tin ciu hinh thit hai bao gdm tham s6 N> va
tham sb N3, tham sb N2 dugc sir dung dé xac dinh s6 luong tai nguyén thoi gian
- tin s6 PRACH dugc bao gdm trong mdi nhém tai nguyén thoi gian - tan sb
PRACH, va tham s N3 duge st dung &8 x4c dinh sb luong khéi tai nguyén thoi
gian - tin s6 PUSCH dugc lién két v6i mdi nhém tai nguyén théﬁ gian - tin sb
PRACH trong chu ky T1.

Theo trién khai kha thi, thong tin cAu hinh thir hai bao gém chu ky T2 cuia
khéi tai nguyén thoi gian - tan s& PUSCH, va thong tin cdu hinh tai nguyén mién
thoi gian ctia khéi tii nguyén thoi gian - tin s6 PUSCH va/hoic thong tin cdu
hinh tai nguyén mién tin s6 cta khéi tai nguyén thoi gian - tan s PUSCH.

Theo trién khai kha thi, thong tin c4u hinh th hai bao gbm chu ky 4nh xa T3,
va quy tic trong ty duge st dung trong mdi chu ky 4nh xa T3 @& x4c dinh khéi
tai nguyén thoi gian - tAn s PUSCH tuong tng v6i mbi tai nguyén thoi gian -
tin s PRACH duoc tao cu hinh.

Theo trién khai kha thi, théng tin cu hinh thtr hai bao gbm tham s& Ny, va
tham s6 N4 dugc st dung dé x4c dinh sb lugng khéi tai nguyén thoi gian - tan sb
PUSCH tuong tmg v6i mdi tai nguyén thoi gian - tn s6 PRACH.

Theo trién khai kha thi, thong tin cdu hinh th@ hai bao gdm tham s6 Ns va

tham s8 N, tham s6 Ns dugc st dung dé xac dinh sb lugng tai nguyén thai gian
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- tin s6 PRACH dugc bao gbém trong mbi nhém tai nguyén thoi gian - tan sb
PRACH, va tham s§ Ng duge st dung & x4c dinh s6 luong khéi tai nguyén thoi
gian - tin sb PUSCH duoc lién két v6i mbi nhém tai nguyén thoi gian - tan s
PRACH trong chu ky T3.

Theo trién khai kha thi; thong tin cAu hinh thit hai con bao gbm tham sb Ny
va thong tin vé mau hinh 4nh xa thir hai, tham s6 N7 duge st dung dé xac dinh
s6 luong tai nguyén thoi gian - tin s PRACH dugc bao gdm trong mdi nhém
tai nguyén PRACH, mau hinh 4nh xa thir hai bao gﬁ“)m mot hodc nhiéu tap hop

Asc”’) th tus, mdi tap hop s thtt tu bao gdm sé thir tu hodc cac sb thir tu cia mot
ho#c nhiéu khéi tai nguyén thoi gian - tin s6 PUSCH, va tham s6 N7 va mau hinh
4nh xa thir hai dugc str dung dé xac dinh sb thit tir ciia khéi tai nguyén thoi gian
- tin s6 PUSCH dugc lién két v6i mdi nhom tai nguyén thoi gian - tan s PRACH

trong chu ky T3.

Theo trién khai kha thi, thong tin ciu hinh thtr ba bao gdm kich thudc cia
mdi tai nguyén thoi gian - tAn s6 PUSCH va tham sb N, va tham sb Ng dugc st
dung d& x4c dinh s6 luong tai nguyén thoi gian - tdn s6 PUSCH trong tng véi
mdi chubi mao dau.

Khia canh thir nam d& cdp dén thiét bi truy nhip ngdu nhién. Thiét bi truy
nhép ngiu nhién bao gbm bo x1r Iy, va mot cach tiy chon, con bao gdm mot hodc
nhidu trong s bo nhd, it nhit mot giao dién truyén thong, va buyt truyén thong.
B nhé duoc tao cu hinh d& Iuu trit 1énh méy tinh thyuc thi duge. B xt 1y, bo
nhé, va it nhat mot giao dién truyén thong dugc két ndi bang cach str dung buyt
truyén thong. B9 xtt ly thuc thi 1énh mdy tinh thyc thi dugc dugce luu trit trong
bo nhd, sao cho thiét bi truy nhap ngéu nhién trién khai phuong phép theo khia
canh thtr nhit hodc khia canh tht hai. Thiét bi truy nhép ngiu nhién c6 thé ton
tai & dang san pham ciia chip.

Khia canh th sau d& cap dén hé thdng truyén thong, va bao gdm cac thiét bi
truy nhap ngiu nhién theo khia canh thr ba va khia canh thir tu.

Khia canh tht bay d& cép dén vat ghi mdy tinh doc dugc. Vat ghi mdy tinh
doc dugc bao g?)m 1énh, va khi 1énh dugc chay trén may tinh, mdy tinh ¢ thé
thue hién phuong phép bét ky theo khia canh thir nhét hodc khia canh thir hai.
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Khia canh thir tim d& cép dén san pham chuong trinh mdy tinh bao gbm 1énh.
Khi énh duge chay trén may tinh, may tinh co thé thuc hién phuong phép bat ky
theo khia canh thir nhat hogc khia canh thir hai.

Déi v6i cac hiéu qua k§ thuat duge mang lai béi thiét ké bat ky cia khia canh
thit ba dén khia canh thr tAm, tham khao cac hiéu qua k¥ thuit dugc mang lai
béi thiét ké tuong tng cta khia canh thir nhét v khia canh thir hai. Céc chi tiét
khong dugc md ta lai & day.

Can luu ¥ ring, cac trién khai kha thi khac nhau ctia mot trong céc khia canh
néu trén c6 thé duogc két hop véi gia thiét ring cc giai phdp nay khong méu

thuln.

M35 ta vin tit cdc hinh vé

Fig.1 1a so @0 ctia thit tyc truy nhap ngau nhién theo sang ché;

Fig.2laso dd cAu thanh cta hé théng truyén thong theo phuong 4n thuc hién
séng ché;

Fig.3 laso dd cua ciu tric khung 5G NR theo sang ché;

Fig.4 la so dd cia chu trac khung 5G NR khéc theo séng ché;

Fig.5A 14 so d cia phuong phép dénh sb tai nguyén thoi gian - tan s6
PRACH theo phuong &n thuc hién sang ché;

Fig.5B la luu dd cia phuong phap truy nhap ngAu nhién theo phuong an thuc
hién séng ché;

Fig.5C 14 so d6 ctia phuong phap danh sb tai nguyén mién tan sb theo phuong
4n thuc hién sang ché;

Fig.5D 14 so d6 ctia phuong phép tao cAu hinh tai nguyén thoi gian - tan sb
PRACH trong thi tuc truy nhép ngiu nhién hai budc theo phuong én thyc hién
sang ché;

Fig.5E 12 so dd ciia phuong phéap cAu hinh chu ky 4nh xa theo phuong n thuc
hién sang ché;

Fig.6 1a so dd ctia phuong phép 4nh xa gifta tai nguyén thoi gian - tan sd
PRACH va khéi tai nguyén thoi gian - tan s PUSCH theo phuong 4n thuc hién

séng ché;
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Fig.7 12 so dd ctia phuong phép khéc énh xa gifra tai nguyén thoi gian - tan
s6 PRACH va khéi tai nguyén thoi gian - tan s6 PUSCH theo phuong én thuc
hién sang ché;

Fig.8 13 so b clia phuong phép 4nh xa khéc nira gifra tai nguyén thoi gian -
tan s6 PRACH va khéi tai nguyén thoi gian - tAn s PUSCH theo phuong 4n thuc
hién sang ché;

Fig.9 14 so d0 ciia phuong phap 4nh xa khéc nita giita tai nguyén thoi gian -
tn s6 PRACH va khéi tai nguyén thoi gian - tdn s PUSCH theo phuong 4n thyc
hién séng ché;

Fig.10 14 so dd ctia phuong phap anh xa khéc nita gifra tai nguyén thoi gian -
tin s§ PRACH va khéi tai nguyén thoi gian - tin s6 PUSCH theo phuong 4n thuc
hién sang ché; | | -

Fig.11 1a so dd cia phuong phép anh xa khéc nita gitra tai nguyén thoi gian -
tin s6 PRACH va khéi tai nguyén thoi gian - tan s6 PUSCH theo phuong an thuc
hién séng ché;

Fig.12 14 so db ctia phuong phép 4nh xa khéc nita gitra tai nguyén thoi gian -
tAn s6 PRACH va khdi tai nguyén thoi gian - tin s6 PUSCH theo phuong an thyuc
hién sang ché;

Fig.13 1a so dd ctia phuong phép 4nh xa khéc nira gifra tai nguyén thoi gian -
tn s6 PRACH va khéi tai nguyén thoi gian - tAn s PUSCH theo phuong 4n thuc
hién sang ché;

Fig.14 1a so dd ctia phuong phép 4nh xa khac nira gifta tai nguyén thoi gian -
tAn s6 PRACH va khéi tai nguyén thoi gian - tAn s6 PUSCH theo phuong 4n thuc
hién séang ché;

Fig.15A 1a so dd cta phwong phap cau hinh tai nguyén thoi gian - tan sb
PRACH theo phuong 4n thuc hién sdng ché;

Fig.15B 1a so db ctia phuong phap anh xa khéc nita gitra tai nguyén thoi gian
- thn sb PRACH va khdi tai nguyén thoi gian - tan sé6 PUSCH theo phuong 4n
thure hién sang ché;

Fig.16 1a so dd ctia phuong phép énh xa khéc nira giita tai nguyén thoi gian -

tAn s6 PRACH va khéi tai nguyén thoi gian - tin sé PUSCH theo phuong an thue
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hién séng ché;

Fig.17 la so dd ctia phuong phép anh xa khac nita giira tai nguyén thoi gian -
tn s6 PRACH va khéi tai nguyén thoi gian - tAn s6 PUSCH theo phuong 4n thuc
hién sang ché;

Fig.18 12 so dd ciia phuong phép 4nh xa khac nita gifta tai nguyén thoi gian -
tAn s6 PRACH va khéi tai nguyén thoi gian - tAn s PUSCH theo phuong 4n thuc
hién sang ché;

Fig.191a so d6 ctia phuong phép anh xa khéc nira giita tai nguyén thoi gian -
tAn s6 PRACH va khéi tai nguyén thoi gian - tan s6 PUSCH theo phuong én thuc
hién séng ché:

Fig.20 12 so do cia phuong phap anh
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tan s6 PRACH va khéi tai nguyén thoi gian - tan s6 PUSCH theo phuong 4n thyc
hién séng ché;

Fig.21 1a so @b ctia phuong phép anh xa gifta chudi mao du va tai nguyén
thoi gian - tan s6 PUSCH theo phuong 4n thuc hién sing ché;

Fig.22 1a so d6 cia phuong phép khdc anh xa gifra chudi mao dau va tai
nguyén thoi gian - tdn s6 PUSCH theo phuong 4n thuc hién sang ché;

Fig.23 14 so dd clia phuong phap anh xa khac nita gifta chudi mao dau va tai
nguyén thoi gian - tan s6 PUSCH theo phuong 4n thuc hién sang ché;

Fig.24A 1a so dd ciia phuong phép anh xa khac nita gifta chudi mao dau va
tai nguyén thoi gian - tan s6 PUSCH theo phuong 4n thuc hién sang ché;

Fig.24B 12 so @6 ciu triic cua thiét bi theo phuong 4n thuc hién sang ché;

Fig.25 1a so db céu tric cla thiét bi khéc theo phuong an thuc hién sang ché;

Fig.26 1a so dd chu trtc cta thiét bi khéc nita theo phuong 4n thyuc hién sang
ché;

Fig.27 1a so dd chu trtic ctia thiét bi khéc nita theo phuong én thyc hién sang
ché;

Fig.28 la so dd chu trtic cta thiét bi khéc nita theo phuong 4n thyc hién sang
ché; va

Fig.29 12 so @0 ciu tric ctia thiét bi khac nita theo phuong 4n thuc hién sang

r
A

ché.
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M0 ta chi tiét sang ché

Dé d& hiéu sang ché, mot sb khai niém theo cdc phuong an thuc hién sédng
ché duge mo ta van tit & day.

1. Tai nguyén thoi gian - tin s6 PRACH, ciing dugc goi 1a dip PRACH
(occasion)

Trong hé théng v6 tuyén méi 5G (new radio, NR), tai nguyén thoi gian - tin
sé duoc st dung dé giri phédn mao dau thuong duge biéu dién bang cach st dung
dip PRACH. M3;i tai nguyén thoi gian - tin s6 PRACH ¢ thé bao gdm 64 chudi
mao dAu, va mdi chudi mao diu co thé dugc goi 13 tai nguyén mao dau. Tai
nguyén thoi gian - tAn s PRACH c6 céc kich thuéc khic nhau dya trén céc
khoang cach kénh mang phy khéc nhau cla tai nguyén thoi gian 1 - tdn s6 PRACH
va céc dinh dang mao diu khéc nhau.

2. Tao c4u hinh tai nguyén thoi gian - tdn s6 PRACH

Viéc tao cu hinh tai nguyén thoi gian - tAn s6 PRACH boi phia mang cu thé
bao gbm tao cAu hinh tai nguyén mién thoi gian va tai nguyén mién tén sd.

Khi phia mang tao cdu hinh tai nguyén mién thoi gian cia tai nguyén thoi
gian - tdn s6 PRACH, phia mang cé thé tao c4u hinh, chéng han, tham s6 PRACH
Configuration Index. Phia UE ¢6 thé x4c dinh tai nguyén mién thoi gian cia tai
nguyén thoi gian - tn s6 PRACH dya trén tham s6 chi s6 ciu hinh PRACH
(PRACH Configuration Index) va Béang 1. Chéng han, néu PRACH
Configuration Index bing 87, phin mao dau duge giri trong khung phu #4 (khung
phu c6 sb thir tur bang 4) va khung phu #9 (khung phu c6 s& thir tr bang 9) cla
mdi khung v6 tuyén c6 s6 khung théa man mod16=0, va viéc gui phén mao diu
bit du tir ky hidu #0 (ky hiéu OFDM c6 s6 thi tu bang 0). Mot khung phu chi
c6 mdt khe PRACH, mbi khe PRACH c¢6 sau tai nguyén thoi gian - tan sb
PRACH lién tiép, va mdi tai nguyén thoi gian - tin s6 PRACH chiém hai ky hiéu.
Cén lvu y rang, Bang 1 thé hién thong tin cdu hinh cia riéng mot sb tai nguyén

mién thoi gian PRACH.
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Bang 1
Chi sb cdu Pinh ngpy mod x =y Sé) khung K}’/ Sé hIOTlg NtRA,slot N;l\ﬁ\
hinh PRACH dg_u:lg phu) hi,éu khe
phén bat PRACH
mao dau | x y dau) trong
khung
phu
0 0 16 1 1 0 - - 0
87 Al 16 0 4,9 0 1 6 2

NI 13 56 lugng tai nguyén thoi gian - tAn s PRACH lién tuc trong mién
thoi gian trong mot khe PRACH, va Ng, is sb luong cac ky hiéu bi chiém bai
mdi tai nguyén thdi gian - tdn s PRACH.

Khi phia mang tao cAu hinh tai nguyén mién tin sb ctia tai nguyén thoi gian
- tin s PRACH, phia mang c6 thé tao cu hinh kich thuédc mién tan sb va vi tri
b4t dAu mién tin sb cta tai nguyén thoi gian - tn s6 PRACH, va s6 lugng tai
nguyén thoi gian - tin s6 PRACH lién tip trong mién tn s6 trén mdi dip mién
thoi gian PRACH.

Cu thé, phia mang coé thé tao cdu hinh, chéng han, tham sé msgl-
FrequencyStart, dugc s dung @8 chi béo vi tri bit ddu mién tan s clia tai nguyén
thoi gian - tdn s6 PRACH. Phia mang c6 thé con tao cu hinh, chéng han, tham
s6 msgl-FDM, dugc sit dung dé chi bdo sb luong tai nguyén thoi gian - tan sd
PRACH lién tiép trong mién tan s6 trén mdi dip mién thoi gian PRACH va duge
ghép kénh phan chia tan s. Phia mang c6 thé con tao c4u hinh, ching han, tham
s6 PRACH Configuration Index, dugc sir dung dé chi béo kich thuéc mién tin
s6 cua tai nguyén thoi gian - tdn s6 PRACH. Cu thé, phia UE c6 thé x4c dinh,
bang céch tra ctru Bang 1, dinh dang phin mao dau (cac dinh dang phan mao
dAu) dya trén tham s PRACH Configuration Index. Sau do, chidu dai phdn mao
dau (LRA) va SCS (4fRra) cua tai nguyén thoi gian - tin s6 PRACH c6 thé duoc
x4c dinh, bing cach tra ciru Bang 2 hodc bang 3, dua trén dinh dang phan mao
dAu. Cudi cing, kich thuéc mién tan sb cta tai nguyén thoi gian - tan s6 PRACH
(Ttec 13, sb lugng NRA RB bi chiém béi tai riguyén thoi gian - tan s6 PRACH)

¢ thé duoc xac dinh, biang cach bang tra cru 4, dya trén chiéu dai phan mao dau
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(LRA),khoéng cach kénh mang phu (subcarrier spacing, SCS) (4fRA) cua tai
nguyén thoi gian - tn s PRACH, va SCS f cha tai nguyén thoi gian - tan sb
PUSCH.
Bang 2
Dinh dang phdn | Lra AfRA N, NRA
mao dau
0 839 1,25 kHz 24576k 3168k
1 839 1,25 kHz 2 - 24576k 221024k
2 839 1,25 kHz 4 - 24576k 4688k
3 839 5 kHz 4 - 6144k 3168k
Bang 3
Dinh dang phan Lra AfRA N, N
mao dau
Al 139 15 2# kHz 22048k -27# 288K - 27H
A2 139 15 - 2* kHz 42048k -27# 576K - 27H
A3 139 15 - 2* kHz 62048k - 27 864K - 27H
B1 139 15 - 2# kHz 22048k - 27 216K - 27H
B2 139 15 - 2* kHz 42048k - 27H 360K - 27#
B3 139 15 - 2* kHz 62048k -27# 504k - 27
B4 139 15-2#kHz | 12-2048kx-27# | 936k -27H
Co 139 15 - 2# kHz 2048k - 27H 1240k - 27#
C2 139 15 - 2* kHz 42048k :27* | 2048k -27H
Bang 4
Lga AfRA Af NR& k
839 1.25 15 6 7
839 1,25 30 3 1
839 1,25 60 2 133
839 5 15 24 12
839 5 30 12 10
839 5 60 6 7
139 15 15 12 2
139 15 30 6 2
139 15 60 3 2
139 30 15 24 2
139 30 30 12 2
139 30 60 6 2
139 60 60 12 2
139 60 120 6 2
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Lga AfRA Af Nip

&

139 120 60 24 2

139 120 120 12 2

3. Chu trtic khung 5G NR

5G NR hd trg céc SCS, nhung cic khung v6 tuyén va cc khung phuy déu co
cing chiéu dai trong cac cau hinh SCS khac nhau. Chiéu dai ctia khung v tuyén
bing 10 ms, va chiéu dai ctia khung phu bang 1 ms.

Chiu dai khe trong mdi khung phu thay dbi v6i khoang céch kénh mang phu.
N6i chung, chiéu dai khe giam khi khoang cdch kénh mang phu ting 1én. Do vay,
céc khung phu bao gdm céc sé lugng khe khac nhau. Trong trudng hop tién tb
tudn hoan théng thuong (Cyclic Prefix, CP), cac khe bao gbm sb luong ky hiéu
tuong tir, va mdi khe bao gdm 14 ky hiéu.

Ching han, khi khoang cich kénh mang phu dugc tao céu hinh bing 15 kHz
(normal CP), dya vao Fig.3, mot khung vo tuyén bao gdm 10 khung phu (c4c sb
thir tu cia cac khung phu bing tir #0 dén #9), va mdi khung phu chi c6 mét khe.
Do vy, khung vo tuyén bao gbm 10 khe, Tt 13, s6 tht tu cia khung phu gibng
nhu sb thit tu cta khe, va khung phu va khe c6 thé duogc sir dung qua lai. Mai
khe bao gdm 14 ky hiéu OFDM (cac s thir tir cia cac ky hisu OFDM trong mdi
khe bing #0 dén #13).

Can luvu ¥ ring, tit ca cac sb tha tu theo séng ché co thé ciing dugc hidu 1a
cac sb hodc cac chi s6.

L4y vi du khac, khi khoang c4ch kénh mang phu dugc tao céu hinh bang 30
kHz (CP thong thuong), dua vao Fig.4, mot khung vo tuyén bao gdm 10 khung
phu (céc s6 thir tu cia cac khung phu tir #0 dén #9), va moi khung phu chi c6 hai
khe (céc s thit tr clia cac khe trong mdi khung phu tir #0 dén #1). Do vay, khung
v tuyén bao gdm 20 khe. Mdi khe bao gbm 14 ky hiéu OFDM (céc s thir tur
ctia cac ky hidu OFDM trong mdi khe tir dén #0 dén #13).

Theo cac phuong an thuc hién sdng ché, “XX#n” dugc st dung dé biéu dién
“XX c6 sb thit ty bang n”, trong d6 n 1a sé nguyén duong. “XX” ¢ thé 13 “khung
vo tuyén”, “khung phu”, “khe”, “ky hiéu”, “tai nguyén thoi gian - tn sb

PRACH”, “nhém tai nguyén thoi gian - tAn s6 PRACH”, “khéi tai nguyén thoi
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gian - tin s6 PUSCH”, “tai nguyén thdi gian - tdn s6 PUSCH”, hoic tuong tu.
Chéng han, “khung phu #4” 1a khung phu ¢ s6 thir tir bing 4. M6 ta chung duoc
néu & day, va cac chi tiét khong dugc mo ta dudi day.

4. Sé thi tu cta tai nguyén thoi gian - tin s6 PRACH

Theo cac phuong an thuc hién séng ché, s6 thir tyr cuia tai nguyén thoi gian -
tdn s6 PRACH c6 thé dugc x4c dinh dua trén sb thi ty clia tai nguyén mién thoi
gian va s thi tu clia tai nguyén mién tan sb.

Duya vao phén mo ta vé ciu triic khung 5G NR, ¢6 thé biét réng sb thir tr cia
tai nguyén mién thoi gian c6 thé duge xac dinh dua trén sd thir tu ctia khung phu
bi chiém boi tai nguyén thoi gian - tin s6 PRACH, sb thtr tur ciia khe (khi cac

‘khe bi chiém, the s thr tir ¢6 thé 12 s& thir tir ctia khe bét dau

khe két thic) bi chiém béi tai nguyén thoi gian - tn s6 PRACH, hoic sé thtr tur
cita k¥ hiéu (khi céc ky hiéu bi chiém, sb thir ti ¢6 thé 1a sb thtr twr cia ky hiéu
bit dAu hodc sb tht tu cia ky hiéu két thiic) bi chiém béi tai nguyén thoi gian -
tan s6 PRACH.

Chéng han, tht tu tdng din cta cac sd thi tu cia céc tai nguyén mién thoi
gian c6 thé 14 thi tur ting din ctia cac sb thtr tu cia cac khung phu bi chiém béi
c4c tai nguyén thoi gian - tin s PRACH, tht ty ting dan cta céc s thir tr clia
cac khe (co thé 1a tht tu ting din ciia cac sb thit tu cia cac khe bat ddu hodc cac
s thit tu ctia cac khe két thuc khi cac khe bj chiém) bi chiém béi céc tai nguyén
thoi gian - tdn s6 PRACH, hoic thi tr ting dan cia céc sb thir tur cia cac ky hiéu
(cé thé 1a the tu tdng dan cia cac sb thir tu cia céc ky hidu bat d4u hodc céac sd
thtr tur ctia cac ky hiéu két thuc khi céc ky hiéu bi chiém) bi chiém bdi cac tai
nguyén thoi gian - tan s6 PRACH.

Dua vao phin mé ta vé cdu tric khung 5G NR, ¢6 thé biét ring sb thi tu clia
tai nguyén mién tan sb c6 thé dugc x4c dinh dua trén s6 thit tu cia RB bi chiém
bdi tai nguyén thoi gian - tin s& PRACH. Khi tai nguyén thoi gian - tin sb
PRACH chiém céc RBs, s thir tir ctia tai nguyén mién tan s c6 thé duoc xac
dinh dya trén s6 thir tw ciia RB bét ddu hozc sb thir tw ctia RB két thic bi chiém
bdi tai nguyén thoi gian - tan s6 PRACH.

Ching han, tht tu ting dan ctia c4c sO thir tw cia c4c tai nguyén mién tan s6
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c6 thé 13 th tu ting dan clia céc s thit tu clia cdc RB bi chiém béi cac tai nguyén
thoi gian - tin s6 PRACH. Khi mdi tai nguyén trong cac tai nguyén thoi gian -
tAn s PRACH chiém céc RB, thtr tur ting dAn ctia céc sb thir tu cia cac tai nguyeén
mién tin s6 c6 thé 14 thi tu ting dan cla cac s6 thir tr ciia cac RB bat dau hoic
céc sb thir tu ciia cac RB két thic bi chiém béi cac tai nguyén thoi gian - tan sb
PRACH.

Cu thé, sb thtr ty cla tai nguyén thoi gian - tin s6 PRACH c6 thé dugc xac
dinh trude hét dua trén s6 thir tu cia tai nguyén mién tAn sb va sau d6 dua trén
s thit tw ctia tai nguyén mién thoi gian. Theo cach khéc, s thir tu ctia tai nguyén

thoi gian - tin s6 PRACH c6 thé duge xac dinh trudce hét dya trén s tht tu cia

tai nguyén mién thoi gian va sau d6 dva trén s tai nguyén mién tan

it tir cn
ir Cul ng n

viils o

o
o

I'4
A

sO.

Ching han, tht tu ting dan cta cac sb thir tir cla céc tai nguyén thoi gian -
tdn s6 PRACH c6 thé truée hét dua trén thi tu ting dan cta cac sb tht tir clia
cac tai nguyén mién tin sb, va sau d6 dya trén thi tu ting dan cia cac sb tht tu
clia cc tai nguyén mién thoi gian.

Ching han, dwa vao Fig.5A, gia st rang khoang céch kénh mang phu cua tai
nguyén thoi gian - tn s6 PRACH bang 15 kHz, Ttre 13, mét khung phu bao gdm
chi mot khe; Ngoai ra, trong mot khung vo tuyén, bon tai nguyén thoi gian - tn
s6 PRACH dugc tao cdu hinh riéng ré trong khung phu #1 va khung phu #6, va
hai tai nguyén thoi gian - tdn s6 PRACH dugc ghép kénh phan chia tan sb trong
mbi khung ctia khung phu #1 va khung phu #6.

Néu céc tai nguyén thoi gian - tin s6 PRACH duoc sip xép trude hét theo
thir tu ting dan ciia cc sb thl tu cla céc tai nguyén mién tin sb, va sau d6 theo
thir tr ting dan cla cac sb thtr tu cla céc tai nguyén mién thoi gian, bbn tai
nguyén thoi gian - tin s6 PRACH dugc sip xép, bt dau tir khung phu cuc trai
#1, theo thir tu tdng dan cta céc sb tht tu cia cac RB bt dAu bi chiém béi céc
tai nguyén thoi gian - tAn s6 PRACH. Cu thé 13, tai nguyén thoi gian - tan s6
PRACH dugc dit trong phan dudi ctia hop biéu dién khung phu #1 14 tai nguyén
thi gian - tin s PRACH #0, tai nguyén thoi gian - tan s6 PRACH duogc dat

trong phan trén cla hop biéu dién khung phu #1 1a tai nguyén thoi gian - tan sd
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PRACH #1, tai nguyén thoi gian - tin s§ PRACH dugc dat trong phin duéi ctia
hop bidu didn khung phu #6 13 tai nguyén thdi gian - tin s6 PRACH #2, va tai
nguyén thoi gian - tn s PRACH dugc dit trong phan trén cia hop bidu dién
khung phu #6 14 tai nguyén thoi gian - tAn s6 PRACH #3.

5. Chng tin hiéu tham chiéu giai didu bién (Demodulation Reference Signal,
DMRS)

Cdng DMRS c6 thé duge biéu difn bang cach sir dung cong anten, tic 13, cac
cdng anten khac nhau twong g véi cac cAu hinh DMRS kh4c nhau. Bang 5 thé
hién thong tin cAu hinh tham s twong g véi loai cAu hinh PUSCH DMRS 1.
C6 thé duoc biét tir Bang 5 rang loai cAu hinh PUSCH DMRS 1 ¢6 thé hd trg téi

s

da tém cbng anten, tlrc 13, c6 thé trong tmg véi tAm cAu hinh DMRS khic nhau,
tire 13, tim cong DMRS. Bang 6 th& hién théng tin cAu hinh tham sd tuong tng
v6i loai chu hinh PUSCH DMRS 2. C6 thé dugc biét tir Bang 6 ring loai céu
hinh PUSCH DMRS 2 c6 thé hd tro téi da 12 cng anten, tic 13, ¢6 thé twong

{mg v6i 12 cAu hinh DMRS khac nhau, tic 13, 12 céng DMRS.

Bidng S
p Nhém CDM A4 we (K w (")

k'=0 k= I'=0 I'=
0 0 0 +1 +1 +1 +1
1 0 0 +1 -1 +1 +1
2 1 1 +1 +1 +1 +1
3 1 1 +1 -1 +1 +1
4 0 0 +1 +1 +1 -1
5 0 0 +1 -1 +1 -1
6 1 1 +1 +1 +1 -1
7 1 1 +1 -1 +1 -1

Béang 6
p Nhom CDM 4 we (k') w(I')

k' = k'= I'=0 I'=1
0 0 0 +1 +1 +1 +1
1 0 0 +1 —1 +1 +1
2 1 2 +1 +1 +1 +1
3 1 2 +1 -1 +1 +1
4 2 4 +1 +1 +1 +1
5 2 4 +1 -1 +1 +1
6 0 0 +1 +1 +1 -1
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7 0 0 +1 -1 +1 -1
8 1 2 +1 +1 +1 -1
9 1 2 +1 —1 +1 -1
10 2 4 +1 +1 +1 -1
11 2 4 +1 -1 +1 -1

Cum tir “va/hodc” theo sang ché mo ta chi mdi quan hé lién két dé md ta cac
61 twong duge lién két va bidu dién viéc ba mbi quan hé c6 thé ton tai. Ching
han, A va/hodc B c6 thé biéu dién ba truong hop sau: Chi A tdn tai, Ava B déng
tdn tai, va chi B tdn tai. Ngoai ra, ky ty “/” theo sang ché n6i chung chi bdo mbi

quan hé “hodc” gifta cac doi tugng duoc lién két.

>

Cén luu v rang theo sang ché, tir “vi du” hodc “ching han” dugc st dung d

2\

tao vi du, minh hoa, hodc md ta. Phuong 4n thyc hién hodc so do thiet ke bat ky

duoc md ta lam “vi du” hoic “ching han” theo sang ché s& khong dugce giai thich
nhu 1a dugce vu tién hon hodc c6 nhiéu loi thé hon phuong 4n thyc hién hodc so
dd thiét ké khac. Mot cach chinh xéc, viéc sir dung tir “vi du”, “chéng han”, hodc
tuong tu s€ biéu dién khai niém tuong dbi theo cach cu thé.

Céc giai phap k§ thuét theo cac phuong 4n thuc hién sang ché c6 thé duge ap
dung cho céc hé théng truyén thong khic nhau, ching han, hé théng truyén thong
tién héa dai han (long term evolution, LTE), hé théng truyén thong vo tuyén méi
(new radio, NR) st dung cong nghé truyén thong thé hé thir 5 (5th generation,
5G), hé théng tién hoa twong lai, hodc cac hé théng truyén thong hoi tu.

Céc giai phap k§ thuét theo cdc phuong 4n thue hién sang ché c6 thé dugc ap
dung cho céac kich ban truyén thong, ching han, kich ban tr may dén may
(machine to machine, M2M), kich ban truyén thong macrd-micrd, kich ban bang
rong di dong ting cudng (enhanced mobile broadband, eMBB), kich ban truyén
thdng siéu tin cdy va do tré thdp (ultra-reliable & low latency communication,
URLLC), va kich ban truyén thong loai may 16n (massive machine type
communication, mMTC). Céc kich ban truyén ma céc gidi phap ky thuat theo
cac phuong an thuc hién sang ché dugc ap dung bao gb6m ma khong bi giéi han
& kich ban 14p lich ban tinh (semi-persistent scheduling, SPS), kich ban khong
cép phép, kich ban khong 14p lich, kich ban khong lap lich dong, va kich ban cAu
hinh 16p cao hon. Céc bd phén truyén thoéng trong cac kich ban truyén thong va
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kich ban truyén nay cé thé bao gbém ma khong bi giéi han & kich ban truyén
thong gitra cac thiét bi truyén thong (ching han, cac thiét bi d4u cubi), cac thiét
bi mang (ching han, c4c tram co s6), thiét bi mang va thiét bi truyén thong (ching
han, tram co s& va thiét bi dau cuéi), va tuong tu.

Kién tric mang va kich ban dich vu dugc md ta theo cac phuong én thue hién
sang ché s& md ta 1 rang hon céac giai phap k¥ thuét theo cdc phuong an thuc
hién sang ché, va khong gi6i han & cac giai phap k¥ thuat theo céc phuong 4n
thue hién sang ché. Ngudi co hiéu biét trung binh trong linh vyc c6 thé biét ring
v6i sy phéat trién cua kién tric mang va su xuét hién cta céac kich ban dich vu
méi, cac giai phap k¥ thudt theo cac phuong n thuc hién sang ché ciing c6 thé
ap dung cho céc vAn d& k¥ thuat trong tu.

Fig.2 1aso db kién tric ca hé théng truyén thong di dong ma phuong an thye
hién séng ché duge 4p dung. Nhu duge thé hién trén Fig.2, hé théng truyén thong
di dong bao gdm thiét bi dau cudi 100. Thiét bi dau cubi 100 truy nhip mang
khong déy, dé thu dugc dich vu cua mang ngoai (ching han, mang Internet) qua
mang khong day, hodc dé truyén thong véi thiét bi du cudi khac qua mang khong
day. Mang khong ddy bao gb6m mang truy nhap vo tuyén (radio access ﬁetwork,
RAN) 110. RAN 110 duoc tao cAu hinh dé két ndi thiét bi dau cudi 100 v6i mang
khong day. RAN 110 c6 thé bao gdm thiét bi mang truy nhap v tuyén.

Thiét bi ddu cudi dugc két néi khong day véi thiét bj RAN, va c6 thé truy
nhap mang 16 qua thiét bi RAN. Thiét bi dAu cubi 100 ¢6 thé cb dinh, hodc c6
thé 1a di dong. Fig.2 chi 1a so dd, va hé théng truyén thong c6 thé con bao gdbm
thiét bi mang khéc, chang han, c¢6 thé con bao gdm thiét bi chuyén tiép khong
day va thiét bi backhaul khong day, khong dugc th& hién trén Fig.2. Céc s6 lugng
ciia cac thiét bi RAN va céc thiét bi dau cubi dugc bao gdm trong hé théng truyén
thong di dong khong bi gidi han theo cac phuwong 4n thye hién sang ché.

Thiét bi RAN va thiét bi dau cudi co thé dugc khai trién trén mit dat, bao
gbm thiét bi trong nha hogc ngoai troi va thiét bi ddu cubi, thiét bi cim tay va
thiét bi dau cudi, hodc thiét bi lép trong xe va thiét bi dau cudi, co thé 1a duge
khai trién trén nudc, hodc c6 thé duoc khai trién trén méy bay, khinh khi cau, va

vé tinh trong khong trung. Céc kich ban ing dung cta thiét bi RAN va thiét b
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d4u cubi khong bi gi6i han theo cic phuong an thuc hién sing ché.

Thiét bi dau cubi c6 thé ciing dugce goi 1a thiét bi ngudi dung (user equipment,
UE), thiét bi d4u cubi truy nhap, khdi thué bao, tram thué bao, tram di dong, bang
didu khién di dong, tram tir xa, thiét bi dAu cubi tir xa, thiét bi di dong, thiét bi
dAu cudi ngudi ding, thiét bi ddu cudi, thiét bi truyén thong khong ddy, dai dién
nguoi dung, hodc trang thiét bi ngudi ding. Thiét bi ddu cudi c6 thé 13 tram
(station, STA) trong mang cuc bd khéng déy (wireless local area network,
WLAN), dién thoai té bao, dién thoai khong day, dién thoai giao thirc khéi tao
phién (session initiation protocol, SIP), tram vong cuc bd khong ddy (wireless
local loop, WLL), thiét bi hd trg sb c4 nhan (personal d1g1ta1 assistant, PDA),
thiét bj cAm tay ¢ chie nang truyén thong khong day, thi &t bi tinh toan hoic
thiét bi xtr Iy khéc dugc két ndi véi modem khong day, thiét bi lap trong xe, thiét
bi deo dugc, thiét bi dau cudi trong hé théng truyén thong tiép theo, ching han,
mang truyén thong 5G (fifth-generation, 5G), hodc thiét bi dau cudi trong mang
di déng mat @it cong cdng (public land mobile network, PLMN) tién hoa sau
nay. 5G c6 thé cling duoc goi 1a new radio (new radio, NR).

Ching han, theo cac phuong 4n thuc hién sing ché, thiét bi ddu cudi c6 thé
theo cach khac 12 thiét bi deo duoc. Thiét bi deo dugce co6 thé ciing duoc goi 1a
thiét bi thong minh deo dugc, va 1a danh tir chung cua céc thiét bi deo dugc,
chéing han kinh, ging, ddng hd, quan 4o, va gidy dép, dugc phat trién bang cach
tmg dung cac cong nghé deo duoc trong cac thiét ké thong minh cia d6 dung
hang ngay. Thiét bi deo dugc 12 thiét bi mang di dugc c6 thé dugc deo truc tiép
vao ngudi hodc dugce tich hop vao quan 40 hodc phu kién cta nguoi ding. Thiét
bi deo dugc khong chi 14 thiét bi phan cimg, nhung dugc sir dung dé thuc hién
chirc ndng tdng cuong qua phin mém hd trg, trao d6i dir liéu, va tuong tac ddm
may. Cac thiét bi thong minh deo dugc tdng quét bao gdm céc thiét bi day du
tinh nang va kich thuéc 16n ¢6 thé trién khai ddy da hodc mot phan chirc ning
ma khong phu thudc vao dién thoai thong minh, chang han, dong hd thong minh
hoic kinh théng minh, va céac thiét bi tap trung vao chi mot loai img dung va can
lam viéc véi cac thiét bi khac, chéng han dién thoai thong minh, ch?mg han, bang

thong minh khac nhau hogc trang strc thong minh dé gidm sét cac d4u hiéu co
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thé.

Thiét bi RAN ¢6 thé 1a thiét bi truy nhap duoc sir dung by thiét bi dau cudi
dé truy nhap khong day hé théng truyén thong di dong. Chéng han, thiét bi RAN
c6 thé 1a thiét bi mang. Chéng han, thiét bi mang cd thé 1a diém truy nhdp (access
point, AP) trong WLAN, nut B tién hoa (evolved Node B, eNB hodc eNodeB)
trong mang tién héa dai han (long term evolution, LTE), gNodeB (next
generation Node B, gNB) trong NR, tram chuyén tiép, AP, thiét bi lép trong xe,
thiét bi deo duge, thiét bi mang trong mang 5G tuong lai, hogc thiét bi mang
trong mang PLMN tién hoa turong lai.

Ngoai ra, theo cdc phuong 4n thuc hién sang .ché, thiét bi mang cép dich vu
trong t& bao, va thiét bi dAu cubi truyén thong véi thiét bi mang bing céch six
dung tai nguyén truyén (ching han, tai nguyén mién tan sb hodc tai nguyén thoi
gian - tin sd) trong t& bao. Té bao c6 thé 1a t& bao twong tmg v6i thiét bi mang
(chéng han, tram co s&). Té bao ¢6 thé thudc tram co sé& 16n, hodc ¢ thé thudc
tram co s& tuong Gmg véi té bao nhd (small cell). Té bao nho & day c6 thé bao
gém té bao metro (metro cell), té bao nho (micro cell), té bao pico (Pico cell), té
bao femto (femto cell), va tuong tu. Cac t& bao nhd nay khéc biét béi phi song
nhé va cong suét truyén thip, va cé thé 4p dung cho viéc cép dich vu truyén dir
liéu tdc d6 cao.

Phuong phép va thiét bi truy nhap ngiu nhién theo cac phuong n thuc hién
sang ché ¢6 thé dugc ap dung cho thiét bi dau cudi, va thiét bi dau cubi bao gf“)m
16p phan cimg, 16p hé diéu hanh chay trén 16p phan ctmg, va 16p ing dung chay
trén 16p hé diéu hanh. Lép phan cting bao gbm phan cimg ching han khéi xtr Iy
trung tAm (central processing unit, CPU), khéi quan ly bd nhé (memory
management unit, MMU), hodc bd nhé (cling dugc goi la bd nhé chinh). Hé diéu
hanh c6 thé 13 mot hodc nhidu hé diéu hanh méy tinh trién khai xi ly dich vu
bang cach st dung tién trinh (process), ching han, hé diéu hanh Linux, hé diéu
hanh Unix, hé diéu hanh Android, hé didu hanh iOS, hogc hé diéu hanh Windows.
Lép ung dung bao gdm cac ting dung, chéng han bo trinh duyét, sd dia chi, phan
mém xt Iy tir, va phin mém nhén tin nhanh. Ngoai ra, theo cac phuong an thuc

hién séng ché, cau tric cu thé ciia than thuce thi ciia phwong phép truy nhap ngiu
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nhién khong bi gidi han cu thé, gia sir phuong phép truy nhap ngiu nhién theo
céc phuong an thuc hién sang ché c6 thé dugc trién khai.

Ngoai ra, cac khia canh hodc cac dAu hiéu theo cac phuong 4n thyc hién sang
ché c6 thé duoc trién khai du6i dang phuong phap, thiét bi, hodc san phém st
dung 18p trinh chuin va/hoic cac cdng nghé k¥ thudt. Cum tir “sén phém” duoc
st dung theo sang ché bao gdm chuong trinh mdy tinh c6 thé dugc truy nhép tir
thanh phﬁn may tinh doc dugc, kénh mang, hodc phuong tién. Chéng han,
phuong tién mday tinh doc dugc o thé bao gdm ma khoéng bi gi¢i han 6: phuong
tién lwu trit tr tinh (chang han, dia cing, dia mém hoic bing tr), dia quang
(ching han, dia compact disc (compact disc, CD) hodc dia da dung s (digital
versatile disc, DVD)), thé thong minh, va thanh phéﬂ b6 nhé nhanh (ching han,
ROM l4p trinh duge xéa dugc (erasable programmable read-only memory,
EPROM), thé, gdy, hodc & chinh). Ngoai ra, cdc phuong tién luu trir khac nhau
duge md ta trong ban mo ta co thé chi bao mot hodc nhidu thiét bi vd/hodc cac
phuong tién may doc dugc khac ma dugc tao cAu hinh dé lvu tri thong tin. Cum
tlr “céc phuong tién may doc dugc” ¢ thé bao gdm ma khong bi gi6i han ¢ kénh
khong day, va cac phuong tién khac c6 thé luu trix, bao gém, va/hodc mang lénh
va/hodc di licu.

C6 thé hiéu ring phuong phép truy nhép ngiu nhién theo sang ché c6 thé
dugc thue hién bing thiét bi dau cubi, hogc thiét bi ma hd trg thiét bi dau cudi
khi trién khai phuong phép, chéng han, thiét bi dugc st dung trong thiét bi dau
cubi, ching han, hé théng chip. Phuong phap truy nhap ngau nhién ¢6 thé duoc
thue hién bing thiét bi mang, hodc thiét bi hd tro thiét bi mang khi trién khai
phuong phép, ch'fmg han, thiét bi dugc sir dung trong thiét bi mang, chéng han,
hé théng chip. Theo cac phuong 4n thuc hién sau, ching han, phuong phép truy
nhép ngiu nhién duge thuc hién bing thiét bi dau cubi, va phuong phap truy
nhap ngAu nhién dugc thuc hién bang thiét bi mang.

Nhu duge thé hién trén Fig.5B, Fig.5B thé hién phuong phép truy nhép ngau
nhién theo sang ché. Phuong phép bao gbm cac budc sau.

S501. Thiét bi ddu cudi nhan thong tin cAu hinh th nhét, théng tin cdu hinh

thir hai, va thong tin cau hinh tht ba ma dugc giri boi thiét bi mang.

29

29/140



51918

Théng tin cAu hinh thi nhét duoc sit dung d& tao cAu hinh mét hogc nhiéu
cac tai nguyén thoi gian - tAn s6 PRACH va tip hop chudi mao dau. Tap hop
chudi mao diu bao gdm mot hodc nhidu chudi mao dau. Cu thé 13, thiét bi mang
tao chu hinh, cho thiét bi diu cui bing cach sir dung thong tin ciu hinh thi nhat,
tai nguyén thoi gian - tin s PRACH va chudi mao du c6 thé dugc st dung
trong thi tuc truy nhdp ngau nhién hai buéc.

Théng tin cAu hinh thir hai dugc sit dung d& tao céu hinh khoi tai nguyén thoi
gian - tin s PUSCH tuong tmg v6i mdi tai nguyén thoi gian - tin s6 PRACH.
Khéi tai nguyén thoi gian - tan sd PUSCH bao gb6m mot hogc nhiéu tai nguyén
thoi gian - tAn s6 PUSCH. Cu thé 13, thiét bi mang tao cdu hinh khéi tai nguyén
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thoi gian - tan s6 PUSCH tuong tmg cho moi tai nguyén thoi gian - tan s
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PRACH béng céach str dung thong tin cAu hinh th hai, va tai nguyén thoi gian -
tAn s6 PUSCH trong khéi tai nguyén thoi gian - tAn s6 PUSCH c6 thé 13 cu thé
dugc sit dung bing thiét bi du cudi d& giri dir lidu lién két 1én.

Thong tin cAu hinh tht ba duoc sir dung dé tao cu hinh kich thuéc cla mdi
tai nguyén thoi gian - tdn sé PUSCH va phép tuong tng giira chudi mao dau va
t41 nguyén thoi gian - tn sé PUSCH. Cu thé 13, thiét bi mang lién két mdi chudi
mao dau trong moi tai nguyén thoi gian - tn s PRACH v&i mdi tai nguyén thoi
gian - tin sd trong khéi tai nguyén thoi gian - tdn s PUSCH béng céch str dung
théng tin c4u hinh thit ba.

Theo cach nay, khi Iua chon chudi mao d4u bat ky tir tai nguyén thoi gian -
tAn s6 PRACH d& giri chudi mao dau truy nhdp, thiét bi dau cudi c6 thé xéc dinh
tai nguyén thoi gian - tan s6 PUSCH twong tmg véi chudi mao dau, va giri dit
liéu lién két 1én trén tai nguyén thdi gian - tan s PUSCH tuong tg. Tuong tu,
khi thiét bi mang nhén chudi mao d4u truy nhap dugc gui béi thiét bi ddu cudi,
thiét bi mang c6 thé xac dinh tai nguyén thdi gian - tan s6 PUSCH tuong tng véi
chudi mao diu truy nhip, va sau do6 thu dugc dit lidu lién két 1én trén tai nguyén
thoi gian - tAn s6 PUSCH, dé hoan thanh thu tuc truy nhap ngiu nhién cia UE
va gidm do mo mam dugc thue hién bang thiét bi mang.

Theo mot s6 phuong 4n thuc hién, thiét bi mang c6 thé giri thong diép quang

b4, ching han, thong diép RRC, mang thong tin céu hinh thtr nhét, thong tin cau
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hinh thir hai, va théng tin cAu hinh thir ba. Thiét bi mang c6 thé bd sung thong
tin cAu hinh thir nhat, thong tin cAu hinh thir hai, va thong tin cau hinh thit ba vao
mot thong diép RRC, hodc co thé bd sung mot sb hodc tt ca théng tin clia mot
hoc nhidu thong tin cAu hinh thir nhét, théng tin cdu hinh thi hai, va thong tin
cAu hinh tht ba vao c4c thong diép RRC. Diéu nay khong bi gidi han theo cac
phuong an thuc hién sing ché.

Theo mot sb phuong 4n thuc hién khac, thiét bi mang c6 thé bd sung thong
tin cAu hinh thir nhat, thong tin ciu hinh thi hai, va théng tin cau hinh thir ba vao
mot hoic nhidu théng diép cu thé khi thiét bi du cudi & trang thai RRC duoc két

”
Ao

noi.
Nbi dung cu thé dugc bao 2dm trong thong tin cAu hinh thir nhét, thong tin
cAu hinh thtt hai, va thong tin cdu hinh tht ba dugc mo ta chi tiét dudi day, va

cac chi tiét khong dugc mo ta lap lai & day.

$502. Thiét bi dAu cudi xc dinh tai nguyén thoi gian - tn s6 PRACH thir
nhét dua trén thong tin cdu hinh thi nhét.

Do thong tin cdu hinh thit nhit bao gdm tai nguyén thoi gian - tAn s PRACH
that dugc tao cdu hinh bing thiét bi mang va dugc st dung cho thii tuc truy nhép
ngau nhién hai budc, thiét bi dau cudi c6 thé xac dinh, dya trén thong tin cdu
hinh thir nhét, tai nguyén thoi gian - tin s6 PRACH ma c6 thé dugce sir dung cho
tha tuc truy nhap ngiu nhién, va lya chon tai nguyén thoi gian - tan s6 PRACH
tht nhét tir tai nguyén thoi gian - tin s6 PRACH.

3503. Thiét bi dau cudi xac dinh chudi mao diu thi nhit can dugc gii trén
tai nguyén thoi gian - tin s PRACH thir nhét.

Do thong tin cdu hinh thi nhét bao gbm tap hop chudi mao dau dugc tao cau
hinh bang thiét bi mang va dugc st dung dé giri chudi mao d4u truy nhép trén
mdi tai nguyén thoi gian - tAn s PRACH, thiét bi d4u cudi c6 thé lya chon chudi
mao dau thtr nhét tir tai nguyén thoi gian - tAn s PRACH thir nhat dva trén thong
tin cAu hinh thtr nhat, @ thuc hién tha tuc truy nhap ngdu nhién.

$504. Thiét bi dAu cubi xac dinh tai nguyén thoi gian - tan s6 PUSCH tuong
tmg v&i chudi mao dAu thir nhét, dua trén tai nguyén thoi gian - tdn s PRACH

thir nhét, chudi mao dAu thir nhat, thong tin cAu hinh tht hai, va thong tin cAu
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hinh th ba.

Do thdng tin cAu hinh thit hai bao gdm phép tuong tng gitta mdi tai nguyén
thisi gian - tn s6 PRACH va khéi tai nguyén thdi gian - tin s6 PUSCH, thiét bi
dau cudi c6 thé xac dinh, dyua trén ti nguyén thoi gian - tn s6 PRACH thir nhét
va thong tin cAu hinh thir hai, khéi tai nguyén thoi gian - tdn s6 PUSCH tuong
Urng véi tai nguyén thoi gian - tdn s6 PRACH thr nhit. Ngoai ra, do thong tin
c4u hinh thit ba bao gbm kich thuréc ctia mdi tai nguyén thoi gian - tin s6 PUSCH,
tai nguyén thoi gian - tdn s6 PUSCH dugc bao gdm trong khéi tai nguyén thdi
gian - tdn s PUSCH tuong mg v&i tai nguyén thoi gian - tan s6 PRACH thir

nhét ¢ thé duge x4c dinh. Trong trudng hop nay, tai nguyén thoi gian - tan sb

2

>

PUSCII tuong tmg v6i chudi mao dau thr nhét ¢6 thé duoc xéc dinh dya trén
phép tuong Ung giira chudi mao dau va tai nguyén thoi gian - tan s6 PUSCH va
nim trong théng tin cAu hinh thi ba.

Ngoai ra, thiét bi diu cubi c6 thé x4c dinh cAu hinh khoang c4ch kénh mang
phu PUSCH duya trén twong quan vi tri gitta tai nguyén thoi gian - tin s6 PRACH
thtr nhét dugc x4c dinh va tai nguyén thoi gian - tdn s PUSCH tuong (mg v&i
tai nguyén thoi gian - tin s6 PRACH thr nhit. Khoang céch kénh mang phu
PUSCH c¢6 thé gibng nhu khoang céch kénh mang phu cla phén bing thong
(Bandwidth part, BWP) lién két 1én trong d6 dt tai nguyén thoi gian - tan sb
PUSCH. Theo mdt sé phuong 4n thuc hién khéc, khi tai nguyén mién tan sb
PUSCH nim trong khoang cua tai nguyén mién tdn s6 PRACH, va tai nguyén
thoi gian - tAn s6 PUSCH va tai nguyén thoi gian - tAn s6 PRACH nim trong
mot khe, khoang cach kénh mang phu PUSCH ¢6 thé gidng nhu khoang cach
kénh mang phu PRACH. Theo cach nay, khi xtr ly céc tin hi¢u trén tai nguyén
thoi gian - tAn s6 PRACH va tai nguyén thoi gian - tin s6 PUSCH, thiét bi mang
c6 thé xir Iy céc tin hidu bing céch sir dung mot khoang cach kénh mang phu
trong mot khe. Diéu nay gitip cai thién hiéu suét xir Iy cta thiét bi mang.

$505. Thiét bi diu cudi giri thong diép thir nht bao gdm chudi mao dau thu
nhét va di liéu lien két lén.

Phin méo du truy nhap ngiu nhién dugc mang trén tai nguyén thoi gian -

tin s6 PRACH thtr nhét, va dit liéu lién két 1én dugc mang trén tai nguyén thoi
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gian - tin s6 PUSCH tuong tng véi tai nguyén thoi gian - tdn s6 PRACH thir
nhét.

Cin luu y réng, bén canh thong diép Msg dugce 4p dung cho kich ban truy
nhép ngiu nhién hai bugce, giai phdp cia sdng ché ¢6 thé con duge ap dung cho

kich ban khéc trong d6 kénh dit liéu dugc giri khi khong ddng b6 thoi gian. Pidu

| nay khong bi gi6i han theo sdng ché.

$506. Thiét bi ddu cudi nhan thong diép th hai dugc giri béi thiét bi mang.

Thong diép thi hai 1a dp tng cta thiét bi mang cho chudi mao dAu thir nhét
va/hodc thong diép thi nhét, va c¢6 thé bao g@)m bd nhan dang (identifier, ID) UE,
dap tmg truy nhap ngau nhién, thong tin giai quyét tranh chap, théng tin TA, va

r

D>

tuong tu. Didu nay khong bi gi6i han theo sang ché.

C6 thé bibt ring thiét bi dAu cubi c6 thé x4c dinh, dya trén théng tin cdu hinh
tht nhét, thong tin cAu hinh tht hai, va théng tin cAu hinh tht ba dugc tao cu
hinh bing thiét bi mang, chudi mao du va tai nguyén thoi gian - tan s PUSCH
trrong tmg v6i chudi mao dAu. Do vay, thiét bi dau cudi co thé gtri truc tiép thong
diép thtr nhat bao gdm chudi mao diu thir nht va dir lidu lién két 1én, d€ gidm
d0 tré truyén dir lidu lién két 1én. Ngoai ra, thiét bi mang khong can gtri thong tin
14p lich ti nguyén thdi gian - tAn s6 PUSCH dén thiét bi dau cudi déi voi mbi
14n truy nhép ngu nhién cia thiét bi dau cudi, d giam cic phu tai bao hiéu.

Noi dung cu thé cta thong tin cu hinh thtr nhét, thong tin cAu hinh thir hai,
va théng tin cAu hinh thir ba duoc tao cAu hinh béng thiét bi mang dugc mo ta
chi tiét riéng ré& dudi day.

1. Thong tin cAu hinh thi nhat

Thong tin cAu hinh thir nhét c6 thé bao gdm thong tin cAu hinh tai nguyén
mién thoi gian cla tai nguyén thoi gian - tin s& PRACH va thong tin cdu hinh
tai nguyén mién tan sd cua tai nguyén thoi gian - tn s PRACH.

Theo mdt sb phuong an thyc hién sang ché, thiét bi dau cudi co thé st dung,
trong thu tuc truy nhap ngAu nhién hai budc, tai nguyén thoi gian - tdn s6 PRACH
gidng nhu tai nguyén duge st dung trong thii tuc truy nhép ngau nhién bbn buéc.
Trong hé théng hién tai, thiét bi mang tao c4u hinh tai nguyén thoi gian - tan sb

PRACH cho thu tuc truy nhap ngiu nhién bbn budc. Do vy, thiét bi mang khong

33

33/140



51918

cin tao cAu hinh bd sung tai nguyén thoi gian - tdn s6 PRACH cho thii tuc truy
nhap ngau nhién hai budc. Trong truong hop nay, thong tin cAu hinh thir nhét c6
thé dugc hidu 1a thong tin ciu hinh cua tai nguyén thoi gian - tin s6 PRACH
dwoc tao cAu hinh bing thiét bi mang cho thu tuc truy nhép ngiu nhién bbn buéc.
Déi v6i phuong phép cu thé tao cAu hinh tai nguyén thdi gian - tn s6 PRACH
trong phuong phap truy nhap ngiu nhién bdn buée, tham khao mo ta néu trén.
Mbt cich don gian, thiét bi mang c6 thé gt thong diép RRC dén thiét bi dau
cudi, va IE trong thong diép RRC mang thong tin cAu hinh thr nhét. Chang han,
thong tin c4u hinh thir nhét ¢6 thé bao gdm tham s§ prach-ConfigurationIndex,
tham s Msg 1-FrequencyStart, va tham s6 Msgl-FDM.

Theo mét sb phuong an thyc hién khac cia sang ché, thiét bi mang tao cAn
hinh riéng r& tai nguyén thoi gian - tdn s6 PRACH cho Msg A trong thu tuc truy
nhép ngau nhién hai buge. Phuong phép tao cAu hinh tai nguyén thoi gian - tan
s6 PRACH bang thiét bi mang cho Msg A gidng nhu phuong phép tao cAu hinh
tai nguyén thoi gian - tin s6 PRACH bang thiét bi mang cho Msg 1 trong hé
théng hién tai. N6i cach khéc, thiét bi mang tao cdu hinh riéng ré c4c tai nguyén
thoi gian - tan s6 PRACH cho thu tuc truy nhip ngau nhién bdn budc va thi tuc
truy nhdp ngau nhién hai budc. Chéng han, thiét bi mang co thé riéng ré tao ciu
hinh, bing cach st dung hai IE khéc nhau (c4c tén trudng cua céc IE la khac
nhau) trong RRC, tai nguyén thoi gian - tdn s6 PRACH tuong (mg véi Msgl va
tai nguyén thoi gian - tan s6 PRACH tuong tng véi MsgA. Trong truong hop
nay, thong tin cdu hinh thi nhit bao gdm théng tin céu hinh dugc sir dung bing
thiét bi mang dé tao c4u hinh ti nguyén thoi gian - tAn s6 PRACH cho MsgA.
Ching han, théng tin céu hinh thtt nhét c6 thé bao gébm tham s& prach-
ConfigurationIndex, tham s6 Msg A-FrequencyStart, va tham s6 MsgA-FDM.
Tham sb prach-ConfigurationIndex dugc sir dung chi bdo tai nguyén mién thoi
gian tuong Gng v6i tai nguyén thoi gian - tdn s6 PRACH tuong tng véi MsgA.
Tham sb Msg A-FrequencyStart dugc st dung chi bdo vi tri bit diu cla tai
nguyén mién tdn sb trong tmg véi tai nguyén thoi gian - tdn s6 PRACH. Tham
s6 MsgA-FDM dugec st dung chi bao sb luong cac tai nguyén thoi gian - tan sd

PRACH dugc ghép kénh phén chia tan sb trong cling tai nguyén mién thoi gian.
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Ngoai ra, khi thiét bi mang riéng & tao cAu hinh tai nguyén thoi gian - tin sb
PRACH cho Msg A trong thu tuc truy nhép ngau nhién hai buéc, thiét bi mang
c6 thé con tao cAu hinh riéng ré khoang cdch kénh mang phu cho PRACH trong
thi tuc truy nhap ngiu nhién hai buéc. Khoéng cach kénh mang phu dugc tao
cu hinh cho PRACH trong thu tuc truy nhép ngAu nhién hai budc c6 thé 1a gibng
nhur hoic c6 thé 12 khac véi khoang cach kénh mang phu PRACH trong thi tuc
truy nhap ngdu nhién bdn bude. Mot cach tuy chon, khi thiét bi mang khong tao
c4u hinh riéng r& khoang cach kénh mang phu cho PRACH trong thu tuc truy
nhap ngiu nhién hai budc, thiét bi mang c6 thé str dung mic dinh, cho PRACH

~

trong thii tuc truy nhap ngau nhién hai budc, khoang c4ch kénh mang phu giéng
du

nhu khoang cach dugc st
bén budc.

Cén luu ¥ ring, & trénh hiéu nhdm, gy ra boi viée st dung cung tai nguyén
mién tin sb sb thit tu cho tai nguyén thoi gian - tAn s6 PRACH trong thu tuc truy
nhap ngiu nhién hai budc va tai nguyén thoi gian - tdn s6 PRACH trong thu tuc
truy nhap ngau nhién bdn budc trén cing tai nguyén thoi gian - tin s6 (bao gdm
truong hop trong d6 ky hiéu bét dau cla tai nguyén mién thoi gian cla tai nguyén
thoi gian - tAn s6 PRACH gidng nhu khe trong do dat tai nguyén thoi gian - tn
s6 PRACH), khi tinh todn cdc RA-RNTI tuong Gng vdi cac tai nguyén thoi gian
- tAn s PRACH, theo sang ché, trén cling tai nguyén thoi gian - tin s, s6 thir tur
nhé nhét tai nguyén tan sb cla cac tai nguyén thoi gian - tAn s6 PRACH trong
thii tuc truy nhap ngau nhién hai buée 6 thd dugc gén bing s6 luong céc tai
nguyén thoi gian - tAn s§ PRACH trong thu tuc truy nhap ngau nhién bbn budc,
va c4c tai nguyén thoi gian - tAn s6 PRACH dugc danh sd theo thir tu ting dan
ctia cac sd thir tu cla céc tai nguyén mién tAn sb cia céc tai nguyén thoi gian -
tAn s6 PRACH trong thu tuc truy nhép ngau nhién hai budec. Cu thé 13, cac tai
nguyén mién tn sb cta cac tai nguyén thoi gian - tan s6 PRACH trong thu tuc
truy nhap ngau nhién bén bude duge danh s trudce, va céc tai nguyén mién tén
sb clia cac tai nguyén thoi gian - tAn s6 PRACH trong thu tuc truy nhép ngiu
nhién hai bude duge danh so sau.

Chéng han, gia st rang cac tai nguyén thoi gian - tan s PRACH dugc tao
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cAu hinh bing thiét bi mang cho Msgl trong thu tuc truy nhép ngiu nhién bbn
bude va cic tai nguyén mién thoi gian PRACH dugc tao cu hinh cho MsgA
trong thu tuc truy nhép ngu nhién hai budc dugc thé hién trén Fig.5C, trong d6
s6 lugng cic tai nguyén thoi gian - thn s6 PRACH dugc tao cdu hinh cho Msgl
trong thu tuc truy nhap ngau nhién bbn bude bang 2. Trong trudng hop nay, khi
céc tai nguyén mién tAn s cua cac tai nguyén thoi gian - tdn s6 PRACH dugc
tao cu hinh cho MsgA trong thil tuc truy nhép ngau nhién hai buéc dugc danh
56, s6 thi tw nhé nhit ciia céc tai nguyén mién tAn sd duoc gan bing 2.

Can luu y thém rang, khi thiét bi mang riéng ré tao cAu hinh tai nguyén thoi
gian - tin s6 PRACH cho Msg A trong thu tuc truy nhép ngau nhién hai buéc,
vai tham sb c6 thé 14 dagﬂ tao cAu hinh, va tham sb (hodc than ns s mic dinh)
khong duoc tao chu hinh 6 thé dugce xem xét méc dinh, giéng nhu tham sb trong
ung dugc tao cAu hinh khi tai nguyén thoi gian - tin s6 PRACH dugc tao ciu
hinh cho Msg1 trong thu tuc truy nhp ngau nhién bén budce. Ching han, thiét bi
mang tao cAu hinh tham s6 ghép kénh phan chia tin s6 MsgA-FDM cho thu tyc
truy nhap ngau nhién hai buéc, ma khong tao cAu hinh prach—ConﬁguraﬁonIndex
va vi tri bét dau tai nguyén mién tAn s6 Msg A-FrequencyStart. Trong trudng hop
nay, c6 thé xem xét rang cdu hinh tai nguyén mién thoi gian prach-
ConfigurationIndex va vi tri b4t diu tai nguyén mién tin s6 Msg 1-
FrequencyStart trong thi tuc truy nhép ngiu nhién bbn buéce cling c6 thé dugc
str dung trong th tuc truy nhap ngau nhién hai budc, nhung céc tai nguyén mién
tan sd khac nhau duge st dung trong hai thu tuc. Theo mot sb phuong 4n thuc
hién, ¢6 téng cong MsgA-FDM tai nguyén thoi gian - tan s6 PRACH trén tai
nguyén mién thoi gian duge chi bao bing prach-ConfigurationIndex va ¢ vi tri
bét dau tai nguyén mién tin s duge chi bao bing Msg 1-FrequencyStart, trong
d6 Msgl-FDM tai nguyén thoi gian - tAn s6 PRACH tht nhét dugc sir dung dé
truy nhép ngiu nhién bdn budc, va MsgA-FDM con lai trir Msgl-FDM tai
nguyén thoi gian - tin s& PRACH duoc st dung dé truy nhép ngdu nhién hai
bude. Theo cach nay, trén clng tai nguyén mién thoi gian, cac tai nguyén mién
tan sb duoc st dung trong thu tuc truy nhép ngau nhién bdn bude va thi tuc truy

nhap ngau nhién hai bude 1a khac nhau, va céc so thir tir cua cac tai nguyén mién
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tan s ciing khéc nhau. Didu nay gitip tudn tu tinh todn cac RA-RNTI tuong tng
véi c4e tai nguyén thoi gian - tdn s PRACH.

Chéng han, nhu dugce thé hién trén Fig.5D, gia st réng thiét bi mang tao ciu
hinh tai nguyén mién thoi gian va tai nguyén mién tin sb cua tai nguyén thoi
gian - tin s& PRACH cho Msgl, trong d6 Msgl-FDM=2, va tao ciu hinh chi
MsgA-FDM=4 cho MsgA. Do véy, prach-ConfigurationIndex va Msgl-
FrequencyStart cho Msgl ¢6 thé dugc st dung mic dinh cho MsgA. Trén tai
nguyén mién tAn sb, hai tai nguyén thoi gian - tin s6 PRACH thtr nhat dugc st
dung dé truy nhip ngau nhién bén bude, va hai tai nguyén thoi gian - tan sb
PRACH cubi ciing dugc st dung dé truy nhap ngiu nhién hai budc.

C6 thé hiéu ring tai nguyén thoi gian - tin s6 PRACH duoc tao cdu hinh bing
thiét bi mang dé thi tuc truy nhép ngau nhién bén budc cb thé -giéng hodc khéc
vGi tai nguyén thoi gian - tAn s6 PRACH dugc tao cAu hinh bang thiét bi mang
cho thi tuc truy nhap ngiu nhién hai budc. N6i cach khdc, tai nguyén thoi gian
- tAn s PRACH tuong tng v&i thu tuc truy nhap ngau nhién bbn budc co thé
khong chdng 14p véi hodc co thé chong l3p toan phan hodc mot phan véi tai
nguyén thoi gian - tAn s6 PRACH tuong Ung v6i thi tuc truy nhép ngiu nhién
hai buée.

Cén lwu ¥y ring, néu céc tai nguyén thoi gian - tAn s6 PRACH tuong Ung v6i
hai tha tuc truy nhép ngﬁu nhién chff)ng lép, sau khi nhan chudi mao dau dugc
gui béi thiét bi ddu cudi, thiét bi mang c6 thé thuc hién do mo mam & vi tri cia
tai nguyén PUSCH tuong ng véi chudi mao ddu (Tuc 13, tai nguyén PUSCH
trong tmg véi chudi mao d4u duoc st dung khi thi tuc truy nhap ngau nhién hai
buéc theo phuong 4n thyc hién séng ché duge st dung). Néu dit lidu lién két Ién
dugc do thiy & vi tri cia tai nguyén PUSCH, thiét bi mang xem xét ring day 1a
thi tuc truy nhap ngiu nhién hai budc; nguoc lai, thiét bi mang xem xét rang day
1a tht tuc truy nhap ngiu nhién bén bude. Cin luu y ring, theo cac phuong 4n
thuc hién sang ché, khi céc tai nguyén thoi gian - tan s6 PRACH tuong tng v6i
hai thu tuc truy nhap ngiu nhién chdng 14p, phuong phép phén biét hai thu tuc
truy nhap ngiu nhién bing thiét bi mang khong bi gidi han cu thé.

Theo mot sb phuong 4n thuc hién khac sang ché, thiét bi mang c6 thé lya
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chon, tir tap hop chudi mao dau truy nhép ngiu nhién tuong Gng vdi mbi tai
nguyén thoi gian - tin s6 PRACH dugc tao cdu hinh dé truy nhép nglu nhién
trong hé théng hién tai, tap hop phu chudi mao ddu du6i dang phin mao dau truy
nhép ngiu nhién PRACH trong thi tyc truy nhap ngau nhién hai buée, trong d6
chudi mao diu con lai dugce str dung dudi dang phin mao dAu truy nhap ngiu
nhién PRACH trong thi tuc truy nhép ngiu nhién bbn bude.

Chéng han, tai nguyén thoi gian - tAn s6 PRACH bao gém cac chudi mao dau,
trong d6 M chudi mao diu duge st dung @ truy nhép ngiu nhién, va mdi tai
| nguyén thoi gian - tAn s6 PRACH tuong ung v6i N khéi tin hiéu ddng bod
(Synchronization Signal Block, SSB). Thiét bi mang tao cAu hinh R chubi mao
dAu, trong tap hop chudi 'nao déu uy nhap ngiu -Jw én tuong tng voi m01 SSB
va trén mdi tai nguyén thoi gian - tin s6 PRACH, do cac phdn mao d4u truy nhap
ngiu nhién PRACH dugc st dung trong truy nhap ngau nhién dya trén thi tuc
tranh chdp. Khi N<1, mdi SSB tuong tng vdi tai nguyén tht N trong céc tai
nguyén thoi gian - tAn s6 PRACH. Trong trudng hop nay, trén mdi tai nguyén
thoi gian - tin s PRACH tuong tng v6i SSB #0, R chudi mao dau lién tiép bt
d3u tir chi s6 chudi mao diu #0 dugc st dung lam céc ph?m mao dau truy nhap
ngau nhién nam trong truy nhap ngau nhién dya trén tranh chép va tuong tng
v6i SSB #0. Khi N >1, N SSB tuong tmg v6i mot tai nguyén thoi gian - tan sb
PRACH. Trong trudng hgp nay, trén tai nguyén thoi gian - tdn s6 PRACH, R
chudi mao dau lién tiép bat dau tir chi s6 mao dau #(n = %) dugc st dung lam cac
phan mao dAu truy nhap ngiu nhién nim trong truy nhap ngu nhién dya trén
tranh chép va tuong tng véi SSB #n. M dugc tao céu hinh bang cach st dung
tham sb 16p cao hon totalNumberOfRA-Preambles, va N va R duoc tao cAu hinh
bing cach st dung tham s 16p cao hon ssb-perRACH-OccasionAndCB-
PreamblesPerSSB.

Do vay, thiét bi mang c6 thé lya chon, tir tp hop chudi mao diu truy nhap
ngau nhién néu trén duoc tao cAu hinh d& truy nhap ngu nhién dya trén tranh
chép va tuong tmg véi mdi SSB trén mdi tai nguyén thoi gian - tdn s6 PRACH,
Q chudi mao dau lam cac phan mao dAu truy nhap ngiu nhién dugc sit dung

trong thu tuc truy nhép ngiu nhién hai budc dya trén tranh chép. Pay 1a do c6
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mdi quan hé 4nh xa giita SSB va phén mao dAu. Trude khi lra chon phin mao
dau, UE can do cong suét tin hiéu tham chiéu dugc nhan (Reference Signal
Received Power, RSRP) cua mdi SSB, lua chon SSB tir cac SSB ¢6 RSRP 16n
hon ngudng, va sau d6 lua chon phan mao dAu tir t4p hop phan mao du twong
Umg v6i SSB va gt phin mao d4u. Do vay, phéan chia tip hop phin mao dau
dugc anh xa dén cung SSB thanh céc tap con ¢ thé dam bao réng khi Iya chon
SSB bét k, UE c6 thé tim ra phdn mao diu tuong tmg d€ truy nhép hai budc.

Mot cach tiy chon, thiét bi mang co thé lya chon Q ph?m mao diu thtr nht
ho#c Q phan mao d4u cubi ciing tir tap hop chudi mao d4u truy nhip ngiu nhién
duoc tao cAu hinh @ truy nhap ngu nhién dua trén tranh chép va trong tng véi
mdi SSB trén mdi tai nguyén thoi gian - tAn s6 PRACH duéi dang céc tai nguyén
thoi gian - tan s6 PRACH trong tht tuc truy nhap ngau nhién hai budc.

Khi thit bi mang Iua chon Q phin mao dAu thr nhét 1am cAc tai nguyén thoi
gian - tAn s6 PRACH trong thu tuc truy nhép ngau nhién hai budc dya trén tranh
chp: Khi N<1, mdi SSB twong tmg v6i tai nguyén thir N cta tai nguyén thoi
gian - tAn s PRACH. Trong truéng hop nay, Q chudi mao du lién tiép bat dau
tir chi s6 mao dau #0 trén mdi tai nguyén thoi gian - tdn s6 PRACH tuong tng
véi SSB #0 dugce st dung lam cac phan mao dAu truy nhap ngiu nhién nim trong
truy nhdp ngau nhién hai budc dya trén tranh chdp va twong tGng v6i SSB #0.
Khi N>1, N SSB tuong tng v6i mt tai nguyén thoi gian - tdn s6 PRACH.
Trong trudng hop nay, trén tai nguyén thoi gian - tdn s6 PRACH, Q chudi mao
dAu lién tiép bét dAu tir chi s6 mao dau #(n %) dugc st dung lam cac phin mao
déu truy nhap ngiu nhién nim trong truy nhdp ngiu nhién hai budc dya trén
tranh chp va tuong tng véi SSB #n. Trong trudng hop nay, bén canh tham sb
duge st dung khi thiét bi mang tao cAu hinh tai nguyén thoi gian - tdn s PRACH
cho tht tuc truy nhap ngiu nhién, thong tin cAu hinh tht nhét ¢6 thé con bao gdém
tham sb Q, tham s6 M, tham sd N, va tham s6 R. Tham s6 Q ¢6 thé dugc sir dung
dé chi bao thiét bi mang dé lya chon vai phén mao diu th nhét tir tai nguyén
PRACH dugc tao cdu hinh cho tha tuc truy nhap ngau nhién dua trén tranh chép
lam céc tai nguyén thoi gian - tan s6 PRACH trong thu tuc truy nhép ngau nhién

hai bu6c dua trén tranh chép. Tham s6 M dugc tao cdu hinh biang cach sir dung
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tham s 16p cao hon totalNumberOfR A-Preambles, va tham s& N va tham s6 R
dugc tao cdu hinh bing cach s dung tham s 16p cao hon ssb-perRACH-
OccasionAndCB-PreamblesPerSSB.

Khi thiét bi mang lwa chon Q phan mao dAu cudi cing lam céc tai nguyén
thoi gian - tAn s6 PRACH trong thi1 tuc truy nhap ngau nhién hai buéc: Khi N<1,
mai SSB tuong tmg véi tai nguyén thir N trong céc tai nguyén thoi gian - tan sb
PRACH. Trong truong hop nay, Q chudi mao dAu lién tiép bét dAu tir chi s6 mao
diu #(R — Q + 1) trén mdi tai nguyén thoi gian - tan s PRACH tuong Gng v6i
SSB #0 dugc st dung lam cac phén mao dAu truy nhép ngiu nhién nim trong
truy nhap ngiu nhién hai budc dya trén tranh chép va tuong tGng v6i SSB #0.
Khi N>1, N SSB tuong tmg véi mot tai nguyén thoi gian - tan sé PRACH.
Trong trudng hop nay, trén tai nguyén thoi gian - tAn s6 PRACH, Q chubi mao
dAu lign tiép bat dAu tir chi s6 mao dau #(n * % + R — Q + 1) duoge st dung 1am
céc phan mao d4u truy nhap ngiu nhién nim trong truy nhap ngau nhién hai budc
dua trén tranh chip va twong tmg v6i SSB #n. Trong trudng hop nay, bén canh
tham sé duge st dung khi thiét bi mang tao cAu hinh tai nguyén thoi gian - tin
s6 PRACH dbi v6i th tuc truy nhap ngdu nhién, thong tin cu hinh thi nhat ¢6
thé con bao gém tham sb Q, tham s6 M, tham s6 N, va tham s6 R. Tham sb Qcod
thé 1a dugc str dung dé chi bao thiét bi mang lua chon vai phén mao dau cubi
cung tir tai nguyén PRACH dugc tao cAu hinh déi vé6i thi tuc truy nhép nglu
nhién dua trén tranh chap 1am céc tai nguyén thoi gian - tan sé PRACH trong thu
tuc truy nhap ngau nhién hai budc dya trén tranh chip. Tham s6 M du’c_rc'tao chu
hinh bang cach st dung tham s6 16p cao hon totalNumberOfRA-Preambles, va
tham s& N va tham s& R duoc tao cAu hinh bing céch sir dung tham s6 16p cao
hon ssb-perRACH-OccasionAndCB-PreamblesPerSSB.

Mot cach tuy chon, thiét bi mang c¢6 thé lya chon Q phﬁn mao dau & giita tir
tap hop chudi mao dAu truy nhap ngau nhién duge tao cAu hinh dé truy nhap ngiu
nhién va tuong tng véi mdi SSB trén mdi tai nguyén thai gian - tan s6 PRACH
lam céc tai nguyén thoi gian - tin s§ PRACH trong thu tuc truy nhap ngu nhién
hai bude. Khi N< 1', mdi SSB tuong trng v6i tai nguyén thir N cla céc tai nguyén

thoi gian - tAn s6 PRACH. Trong trudng hop nay, R chudi mao dAu lién tiép bt
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dAu tir chi s& mao diu #0 trén mdi tai nguyén thoi gian - tdn s6 PRACH tuong
tmg v6i SSB #0 duge sir dung lam céac phén mao dau truy nhap ngiu nhién trong
truy nhdp ngiu nhién bdn budce dua trén tranh chép va tuong tmg v6i SSB #0, va
Q chudi mao dau lién tiép bat dau tir chi s6 mao dau #R dugc st dung lam céc
phin mao d4u truy nhap nglu nhién & trong truy nhép ngiu nhién hai budce va
tuong tmg v6i SSB #0. Khi N =1, N SSB ‘tuong {mg v&i mot tai nguyén thoi
gian - tan s6 PRACH. Trong trudng hop nay, trén tai nguyén thdi gian - tan s
PRACH, R chudi mao diu lién tiép bit du tir chi sé mao dau #(n * %) dugc su
dung lam céac phan mao d4u truy nhap ngiu nhién nim trong truy nhip ngiu
nhién bén buéc dua trén tranh chip va tuong tng v6i SSB #n, va Q chudi mao
dAu lién tiép bat dau tir chi s6 mao dau #(n * % + R) dugc str dung lam céc phan
mao dau truy nhap ngiu nhién & trong truy nhap ngau nhién bbn budce dya trén
tranh chép va twong tmg véi SSB #n. Trong trudng hop nay, bén canh tham sb
duoc st dung khi thiét bi mang tao cAu hinh tai nguyén thoi gian - tin s6 PRACH
déi véi thu tuc truy nhap ngiu nhién, thong tin c4u hinh thtr nhit c6 thé con bao
gém tham sb Q, tham s6 M, tham s6 N, va tham s6 R. Tham sd Qcd thé 1a duoc
st dung dé chi béo thiét bi mang dé lwa chon phan mao dAu cu thé tir tai nguyén
PRACH duogc tao cdu hinh cho thi tuc truy nhép ngiu nhién 1am tai nguyén thoi
gian - tin s6 PRACH trong thu tuc truy nhép ngau nhién hai budc dua trén tranh
chdp. Tham s& M duoc tao cAu hinh bing cach sir dung tham sé 16p cao hon
totalNumberOfRA-Preambles, va tham s6 N va tham sb R dugce tao cAu hinh
bing cich st dung tham s 16p cao hon ssb-perRACH-OccasionAndCB-
PreamblesPerSSB.

Thoéng tin cau hinh tht nhit c¢6 thé con bao gbm thong tin vé tap hop chudi
mao d4u trén tai nguyén thoi gian - tan s PRACH dugc tao cAu hinh. Ching han,
thong tin cdu hinh thi nhit bao gdm s lugng chudi mao dAus duge bao gém
trong mdi tai nguyén thoi gian - tn s6 PRACH.

Ching han, néu tai nguyén thoi gian - tan s6 PRACH dugc str dung trong thi
tuc truy nhap ngau nhién hai budc gidng nhu dugce st dung trong thi tyc truy

nhap ngiu nhién bon budc, s6 luong chudi mao diu dugc bao gdbm trong mdi tai
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nguyén thoi gian - tAn s6 PRACH c6 thé duogc x4c dinh boi tham s6 16p cao hon
totalNumberOfRA-Preambles. Trong truong hop nay, tp hop chudi mao diu 1a
totalNumberOfR A-Preambles chudi mao diu thir nhit trong mdi khdi tai nguyén
thdi gian - tAn s6 PRACH. Khi tai nguyén thoi gian - tAn s6 PRACH dugc st
dung trong thi tuc truy nhép ngu nhién hai budc gidng nhu dugc st dung trong
thii tuc truy nhap ngiu nhién bdn bude, sb lugng chudi mao du duoc bao gdm
trong mdi tai nguyén thoi gian - tn s6 PRACH c6 thé dugc xac dinh béi tham
36 16p cao hon totalNumberOfRA-Preambles. Trong trudng hop nay, tap hop
chudi mao ddu 13 totalNumberOfRA-Preambles chudi mao dau thir nhat trong
moi féi nguyén thoi gian - tin s6 PRACH.

A

Néu thiét bi mang riéng 1& tao cdu hinh tai nguyén thoi gian - tn s6 PRACH
cho thu tuc truy nhép ngiu nhién hai buéc, théng tin cdu hinh thtr nhét c6 thé
bao gbém sb lwong U chudi mao diu dugc bao gdm trong mdi tai nguyén thoi
gian - tAn s6 PRACH. Trong trudng hop nay, tap hop chudi mao dau 12 U chudi
mao dAu thir nhét trong mdi tai nguyén thoi gian - tdn s6 PRACH.

Néu thiét bi mang lua chon tdp hop con tir tai nguyén thoi gian - tdn s
PRACH dugec sir dung trong thu tuc truy nhép ngau nhién bén bude, c6 thé duge
biét tir phdn mb ta néu trén rang tap hop chuéi mao dau bao gdm Q chudi mao
du. Tire 13, tap hop chudi mao diu 1a Q chudi mao dAu thtr nhét hode cudi cing
trong mdi tai nguyén thoi gian - tan s6 PRACH.

2. Thong tin cAu hinh thi hai

Theo mot sd phuong 4n thyuc hién, mdi quan hé 4nh xa gitta mdi tai nguyén
thoi gian - tin s6 PRACH va khéi tai nguyén thoi gian - tn s PUSCH dugc
thiét 14p dua trén thong tin cAu hinh thir hai.

Theo mdt s phuong 4n thuc hién khac, mdi quan hé 4nh xa gitta mdi tai
nguyén thoi gian - tin s& PRACH va khéi tai nguyén thoi gian - tan s6 PUSCH
dugc thiét 1ap truée dya trén thong tin cAu hinh th@ hai, va sau d6 mot hodc nhiéu
céc tai nguyén thoi gian - tan s PRACH tao nhém tai nguyén thoi gian - tAn s6
PRACH theo quy tic dinh trudc. Do mbi quan hé anh xa da dugc thiét 1ap gitra
moi tai nguyén thoi gian - tdn s6 PRACH trong mdi nhém tai nguyén thoi gian -

tAn s PRACH va khéi tai nguyén thoi gian - tn s6 PUSCH, mbi quan hé 4nh
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xa cling dugc thiét 1ap gitta m6i nhém tai nguyén thoi gian - tdn s6 PRACH va
khéi tai nguyén thoi gian - tin s6 PUSCH.

Theo mdt sé phuong 4n thyc hién khac, mét hodc nhiéu tai nguyén thoi gian
- thn s6 PRACH trude hét tao nhom tai nguyén thoi gian - tAn s PRACH dua
trén thong tin cAu hinh tht hai, va sau d6 nhém tai nguyén thoi gian - tin s6
PRACH duge 4nh xa dén khéi tai nguyén thoi gian - tan s6 PUSCH tuong tng.

Theo cic phuong an thyc hién sang ché, hai phuong phép tao céu hinh khéi
tai nguyén thoi gian - tn s6 PUSCH twong tmg véi mdi tai nguyén thoi gian -
tAn s6 PRACH va duge sit dung dé truyén lién két 1én duoc liét ké dudi dang céc
vi du. Céc trién khai kha thi khac nhau ctia hai phuong phép duoc mo ta chi tiét
duéi ddy dua vao céc hinh vé di kem.

Phuong phép thtr nhét: Thiét bi mang c6 thé x4c dinh, bang cach tao cAu hinh
mAu hinh 4nh xa tht nhat, khéi tai nguyén thoi gian - tAn s6 PUSCH dugc st
dung dé truyén lién két 18n, va phép tuong Ung gilta mdi tai nguyén thoi gian -
tn s PRACH va khdi tai nguyén thoi gian - tin s PUSCH duoc sir dung dé
truyén lién két 1én.

Xem xét rang tai nguyén thoi gian - tin s PRACH dugc tao cAu hinh bang
thiét bi mang cho tht tuc truy nhap ngau nhién hai budc cé tinh chu ky (Ttc la,
chuky PRACH), mau hinh 4nh xa thir nhét duoc tao cAu hinh bé“tng thiét bi mang
cling ¢6 thé c6 tinh chu ky (Ttc 13, chu ky 4nh xa). Theo cac phuong 4n thuc
hién sang ché, thiét bi mang c6 thé tao cdu hinh chu ky T1 cua mau hinh anh xa
th nhit, c6 thé cling dugce hiéu 1a chu ky 4nh xa, Ttrc 13, chu ky trong d6 khdi
tai nguyén PUSCH dugc tao cu hinh béng cach str dung mau hinh 4nh xa thir
nhét. Ttc 13, thong tin cdu hinh th hai ¢6 thé bao gébm chuky T1. Chuky T1 ¢6
thé 1a gibng nhu chu ky PRACH, hodc c6 thé 1a boi s0 nguyén cia chu ky
PRACH. Dilu nay khong bi gi6i han theo cac phuong én thyc hién sang ché.

Can luu y ring néu thiét bi mang khong tao cAu hinh chu k¥ ctia mau hinh
anh xa thir nhét, Ttc 13, khong tao c4u hinh chu ky 4nh xa, chu ky anh xa ¢ thé
mic dinh 1a chu ky PRACH.

Ngoai ra, vi tri bat dau cia chu ky 4nh xa ¢6 thé giéng hodc khac véi vi tri

b4t dAu ciia chu k§ PRACH. Khi vi tri bat dau ctia chu ky 4nh xa khéc v6i vi tri
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ciia chu kyy PRACH, ¢6 @6 1éch mién thoi gian gitta vi tri bat dau ctia chu ki nh
xa va vi tri bt dAu clia chu ki PRACH. Gi tri cu thé cta dd 1éch mién thoi gian
c6 thé duge tao cu hinh béng thiét bi mang, hodc ¢co thé dugc dinh trude.

Nhu dugce thé hién trén Fig.5E, vi du trong d6 mot chu ky PRACH 1a mét
khung vo tuyén dugc sir dung d& mo ta. D9 1éch mién thoi gian gitta chu ky 4nh
xa va chu ky PRACH 1a mot khe. Fig.5E con thé hién cac tai nguyén thoi gian -
tAn s6 PRACH trong chu ky PRACH va céc khéi tai nguyén thoi gian - tan sb
PUSCH dugc 4nh xa dén cic tai nguyén thoi gian - tin s PRACH. C6 thé biét
rang tai nguyén thoi gian - tin s6 PRACH trong khe cubi cing trong chu ky
PRACH va khéi tai nguyén thoi gian - tan sb PUSCH ma tai nguyén thoi gian -
tin sé PRACH dugc 4nh xa dén c6 thé 12 duge dit trong cing chu ky anh xa.

Cin luu ¥ ring, khi d6 1éch mién thoi gian khong duge dinh trude, va thiét b
mang khong tao c4u hinh d6 1éch mién thoi gian, ¢ 1éch mién thoi gian co thé
mac dinh bang 0.

Cu thé, thong tin c4u hinh tht hai bao gém thong tin vé anh 4nh xa thir nhét.
M3u hinh 4nh xa thir nhit duge st dung dé xé4c dinh tai nguyén mién thoi gian
va tai nguyén mién tin sé cta it nht mot khéi tai nguyén thoi gian - tan sb
PUSCH. MAu hinh 4nh xa tht nhét 1a quy tic 4nh xa dugc bao gbm trong mot
chu ky 4nh xa (Ttc 13, chu ky T1). Quy téc anh xa & ddy bao gdm thong tin chu
hinh tai nguyén mién thdi gian va thong tin cAu hinh tai nguyén mién tan sb, va
do vay cb thé ciing dugc goi 1a bd 2 dnh xa. Néi cach khac, mau hinh 4nh xa thir
nhét c6 thé bao gdm mat hoic nhiéu bd 2 4nh xa. Mbi 14n 4nh xa trong bd 2 4nh
xa ¢6 thé dugc st dung dé x4c dinh tai nguyén thoi gian - tin sb va tai nguyén
mién tin sb cta mot khéi tai nguyén thoi gian - tdn s PUSCH. Néi céch khac,
mdt bo 2 4nh xa bao gdm thong tin cAu hinh tai nguyén thoi gian - tan sb va
thong tin cdu hinh tai nguyén mién tAn s ciia mot khéi tai nguyén thoi gian - tan
s6 PUSCH. Ching han, bd 2 4nh xa c6 thé duoc biéu dién Ia
({K,S,L},{RBstart; Lrps})- Dang biéu dién ctia bo 2 4nh xa khong bi gi6i han
theo cac phuong an thuc hién sang ché.

C6 thé hiu rang, theo cach khac, mot bd 2 4nh xa ¢ thé bao gdm chi théng

tin cAu hinh tai nguyén mién thoi gian cia mot khoi tai nguyén thoi gian - tén s6
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PUSCH. Trong trudng hop nay, tai nguyén mién tin s cta khéi tai nguyén thoi
gian - tAn s PUSCH c6 thé gibng nhu hodc ¢6 thé c6 mbi quan hé dinh trude
v0i tai nguyén mién tAn s cla tai nguyén thoi gian - tin s PRACH, hoic c6 thé
la tai nguyén mién tAn s§ mic dinh. Tuong tu, theo cach khac, mot bd 2 anh xa
c6 thé bao gdm chi thong tin cAu hinh tai nguyén mién tn sb ciia mot khéi tai
nguyén thoi gian - tAn s PUSCH. Trong trudng hop nay, tai nguyén mién thoi
gian ctia khéi tai nguyén thoi gian - tAn s6 PUSCH c6 thé gibng hodc c6 thé ¢6
mbi quan hé dinh trude v6i tai nguyén mién thoi gian cla tai nguyén thoi gian -
tn s PRACH, hodc c6 thé 13 tii nguyén mién thoi gian mic dinh. Diéu nay
khong bi gi¢i han theo cac phirong an thue hién sang ché.

1. B6 2 4nh xa dugc stir dung dé tao cAu hinh tai nguyén thdi gian - tAn sb cta
khéi tai nguyén thoi gian - tin s6 PUSCH.

Chéng han, thong tin cdu hinh tai nguyén thoi gian - tAn s cua khéi tai
nguyén thoi gian - tin s6 PUSCH c6 thé bao gdm dd 1éch thoi gian so véi tai
nguyén thoi gian - tAn s6 PRACH va chidu dai ctia tai nguyén mién thoi gian cia
mdi khéi tai nguyén thoi gian - tAn s& PUSCH. Theo trién khai cu thé, d6 léch
thoi gian so v6i tai nguyén thoi gian - tin s6 PRACH c6 thé 1a khac biét K gifta
sb thir tu cua khe trong d6 dit ky hiéu thir nhét cta khéi tai nguyén thoi gian -
tAn s6 PUSCH va sb tht tur ctia khe thir nhit (hodc s thi tu cua khe cudi ciing)
bi chiém béi tai nguyén thoi gian - tin s PRACH tuong tng, va sd thtr tu S clia
ky hiéu bt dAu ctia khéi tai nguyén thoi gian - tan s6 PUSCH trong khe bét dau
ctia khéi tai nguyén thoi gian - tAn sb PUSCH. Chidu dai cta tai nguyén mién
* thoi gian ciia mdi khéi tai nguyén thoi gian - tin s6 PUSCH c6 thé 12 s lugng L
ky hiéu lién tiép bi chiém bi khéi tai nguyén thdi gian - tin s6 PUSCH. Gié tri
ciia K c6 thé 1a sb duong, sb 4m, hodc bang 0.

Liéu c4u hinh tai nguyén mién thoi gian cua khéi tai nguyén thoi gian - tin
s6 PUSCH sir dung khe thir nhét bi chiém boi tai nguyén thoi gian - tan s
PRACH lam tham chiéu hodc sir dung khe cudi cing bi chiém bai tai nguyén
thoi gian - tin s6 PRACH lam tham chiéu dugc dinh trudc trong chuén, c6 thé
duogc thoa thuin bing thiét bi mang va UE trudc, hodc ¢ thé dugc théng bao

béng thiét bi mang cho UE bang cach st dung thong tin chi béo. Thong tin chi
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bao c6 thé 14 bao hiéu 16p cao hon, ching han, thong diép RRC, hoic c6 thé 1a
béo hidu chi béo 16p 1 hodc 6p 2, ching han, bao hiéu phan tir diéu khién (control

' element, CE) truy nhép phuong tién (media access control, MAC) hodc thong tin

didu khién lién két xubng (downlink control information, DCI).

Chéng han, bang bao gbm mbi quan hé gitaK,L,va S co thé dugc dinh truée
trong chudn, nhu duge thé hién trén Bang 7. Trong truong hop nay, thong tin chu
hinh tai nguyén mién thoi gian cua khéi tai nguyén thoi gian - tan s6 PUSCH va
duoc giri boi thiét bi mang dén thiét bi ddu cubi c6 thé 1a cu thé chi s6 hang trong
Bang 7. Sau khi nhén chi ) hang, thiét bi dau cubi c6 thé tim kiém, dua trén
Bang 7, cac gia tri cta K, S, va L tuong tmg véi chi sb hang, dé xac dinh tai
nguyén mién thoi gian cta khéi tai nguyén thoi gian - tin 8 PUSCH. Can luu y
rang céc gia tri trohg Béng 7 chila cac vidy, va kK, S, Vé‘l L c6 thé theo cach khac
cb cac gia tri khéc. Piéu nay dugc mo ta dic biét.

Bang 7
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Léy vi du khac, khi thiét bi mang giri thong tin c4u hinh tai nguyén mién thdi
gian cla khéi tai nguyén thoi gian - tin s6 PUSCH dén UE, it nhét hai tham sb
K va startSymbolAndLength c6 thé 13 dugc bao gdm trong phan tir théng tin
RRC. UE c6 thé tinh toan céc gié tri cia S va L dva trén gid tri cia K va tham sb

startSymbolAndLength theo quy tic sau:
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if (L-D<7 then
startSymbolAndLength =14 - (L—1) +S
else
startSymbolAndLength =14 - (14— L+ 1)+ (14 —-1— S)

L4y vi du khéc, khi thiét bi mang gt thong tin c4u hinh tai nguyén mién thoi
gian ctia khéi tai nguyén thoi gian - tAn s6 PUSCH dén UE, it nhét ba tham s K,
S va L c6 thé 1a duoc bao gdm trong phéan tir thong tin RRC.

L4y vi du khéc, khi thiét bi mang gt thong tin cAu hinh tai nguyén mién thoi
gian cua khéi tai nguyén thoi gian - tAn s6 PUSCH dén UE, it nhit mot hoic
nhiéu trong ba tham s6 K, S va L c6 thé 1a dugce bao gbm trong phén tir thong tin
RRC. Ching han, néu phf&n tir thong tin RRC bao gdmchiSval,co thé dugc
xem xét mit dinh ring ky hiéu thtr nhit cua khéi tai nguyén thoi giaﬁ - tin sb
PUSCH duoc dit trong tkhe kha dung thtr nhét sau tai nguyén mién thoi gian bi
chiém béi tai nguyén thoi gian - tAn s6 PRACH.

Sau d6, phia UE thu dugc thong tin cAu hinh tai nguyén mién thoi gian K, S,
va L cta khéi tai nguyén thoi gian - tAn s& PUSCH, va c6 thé x4c dinh s thr tu
ciia khe bét ddu cua khéi tai nguyén thoi gian - tin s6 PUSCH, sb thu tu ciia ky
hiéu bét ddu ctia khdi tai nguyén thoi gian - tin s6 PUSCH, va chiéu dai cia cac
ky hidu bi chiém boi khdi tai nguyén thoi gian - tan s6 PUSCH, T 1a, c6 thé
xac dinh tai nguyén mién thoi gian twong tng véi khdi tai nguyén thoi gian - tan
s6 PUSCH.

Khe bt ddu duoc xé4c dinh cta khéi tai nguyén thoi gian - tdn s6 PUSCH la
(n x 8) + K, trong d6 n 1a s thtr ty ciia khe thir nhét (hoge sb thir tyr ciia khe
cudi cing) bi chiém bai tai nguyén thoi gian - tin s6 PRACH, va & day, s6 thir
tu cia khe PRACH duogc tinh toan dua trén khoang cach kénh mang phu dugc
gia str dya trén khoang tAnsb. @ 1atham sb duoc tinh toan dua trén khoang cach
kénh mang phu PUSCH va khoang cach kénh mang phu dugc gia st khi khe
PRACH duoc danh s6. Theo phén mo ta vé s6 khe trong cAu hinh tai nguyén thoi
gian - tAn s6 PRACH trong 3GPP TS 38.211 V15.3.0, khi khoang phé 1a FR1
(Frequency range 1), khoang céch kénh mang phu dugc gia st cho s6 khe trong
c4u hinh tai nguyén thoi gian - tin s6 PRACH bang 15 kHz, va khi khoang phd
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12 FR2, khoang cach kénh mang phu dugc gia su cho s6 khe trong céu hinh tai
nguyén thoi gian - tAn s PRACH bing 60 kHz.

Chéng han, thiét bi mang ¢6 thé tién cdu hinh bang cia c4c phép twong Ung
giita c4c khoang cach kénh mang phu PUSCH khéc nhau va cic gia tri cia 0.
Nhu dugc thé hién trén Bang 8, UE c6 thé thu duoc gia tri cia 8 béng cach tra

ciru bang. Hyeapysca 12 khoang cach kénh mang phu ciia tai nguyén PUSCH.

Béng 8
HmsgAPUSCH 6 cho FR1 6 cho FR2
0 1 0,25
1 2 0,5
2 4 1
3 8 2
4 16 4

Léy vi du khéc, UE ¢ thé thu dugc theo cach khéc gia tri cia 8 qua tinh
toan theo cong thire (1).
2/‘msgAPUSCH  for FR1

0 = { ,#msgAPUSCH (1)

, for FR2

Néu sb thir tu ciia khe PRACH duoc tinh toan dya trén khoang cach kénh
mang phu PUSCH, khe bét dau duge xdc dinh ciia khdi tai hguyén thoi gian - tAn
s6 PUSCH1a n + K.

2.B0 2 4nh xa dugc st dung dé tao c4u hinh tai nguyén mién tin s cua khéi
tai nguyén thoi gian - tin s6 PUSCH.

Theo mot sb phuong an thuc hién sang ché, khi tao cAu hinh tai nguyén mién
tin sb cia khéi tai nguyén thoi gian - tan s6 PUSCH, thiét bi mang c6 thé trudc
hét tao cdu hinh khoang cia cic tai nguyén mién tAn s kha dung cta khéi tai
nguyén thoi gian - tAn s6 PUSCH. Chang han, khoang cla céc tai nguyén mién
tin s6 kha dung cua khdi tai nguyén thoi gian - tan sé PUSCH c6 thé 1a dugc tao
cAu hinh trong tai nguyén mién khoang tAn sb ciia BWP lién két 1én, tai nguyén
mién khoang tan sb cia tai nguyén thoi gian - tAn s6 PRACH duoc lién két véi
khéi tai nguyén thoi gian - tAn s PUSCH, hodc tai nguyén mién khoing tin sb

ctia nhom tai nguyén thdi gian - tan s6 PRACH dugc lién ket véi khoi tai nguyén
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thoi gian - tAn s& PUSCH. Mot cach tiiy chon, khoang cua céc tai nguyén mién
tAn s§ PUSCH kha dung co thé duogc dinh truée. biéu nay khong bi giéi han theo
cac phuong én thuc hién sdng ché.

C6 thé hiéu rang kich thudc clia khoang dugce tao c4u hinh ctia c4c tii nguyén
mién tn s6 PUSCH kha dung c6 thé anh huéng chiéu dai ciia PUSCH théng tin
cAu hinh tai nguyén mién tan s6. Khi khoang clia céc tai nguyén mién tan sd
PUSCH kha dung twong ddi 16n, chiéu dai cua thong tin cAu hinh ma can dugc
st dung d’é x4c dinh tai nguyén mién tin s6 PUSCH trong khoang tuong db6i 16n
trong d6i 16n. Khi khoang cia céc tai nguyén mién tan s6 PUSCH kha dung
tuong d6i nho, chiéu dai cua thong tin cAu hinh can dugc sir dung dé xac dinh tai
nguyén mién t4n s6 PUSCH trong khoéng tuong dbi nhé 13 trong dbi nho. Cu
thé, khi sb lurong RB trong khodng cla céc tai nguyén mién tin s PUSCH kha
dung bing Y, c6 tong cong (Y*(Y+1))/2 t6 hop khac nhau cia s6 lvong RB bit
diu va RB tiép theo. Thong tin cAu hinh tai nguyén mién tin sd cia
log2((Y*(Y+1)/2) bit dugc yéu cAu, va duoc sir dung dé xac dinh mot trong céc
t6 hop kha thi néu trén. Chéng han, khi c¢6 6 RB trong khoang kha dung, ¢6 tong
cong 21 td hop tai nguyén mién tin sb ¢6 thé duge chi béo bing théng tin cdu
hinh mién tin sd. Trong truong hop nay, it nhét thong tin c4u hinh 5 bit duge yéu
cdu. Khi c6 2 RB trong khoang kha dung, co tdng cong ba to hop tai nguyén
mién tin s c6 thé dugc chi bao biang thong tin cAu hinh mién tin sd. Trong
truong hgp nay, it nhét thong tin cdu hinh mién tin sb 2 bit duoc yéu cau. It C6
thé duoc biét bing cach so sanh céc s6 luong bit duge yéu cdu cta thong tin ciu
hinh mién tin sb dugc st dung khi khoang kha dung bang 6 RB va 2 RB ma, khi
khoang kha dung tuong 6 16m, chidu dai ctia thong tin cdu hinh tai nguyén mién
tAn s6 PUSCH dwoc yéu ciu tuong d6i 16m, va khi khoang khéa dung tuong d6i
nhd, chidu dai ctia thong tin c4u hinh tai nguyén mién tdn s PUSCH dugc yéu
cdu tuong dbi nhé.

Mbt cach ty chon, khi cac khodng cla céc tai nguyén mién tn s PUSCH
kha dung 13 khac nhau, céc giai thich khic nhau dugce néu tiép theo cho cling
thong tin cdu hinh tai nguyén mién tn s6. Chang han, khi khoang clia céc tai

nguyén mién tdn s6 PUSCH kha dung dugc tao cAu hinh in tai nguyén mién
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khoang tin sb ctia BWP lién két 1én, sb thir tu khéi tai nguyén (resource block,

RB) bét d4u RBar trong thong tin cAu hinh tai nguyén mién tin sb c6 thé duge

giai thich 1a bt dAu tir RB thir nhat trong phan bang thong (bandwidth part, BWP)
lién két 1én dang hoat dong. BWP dang hoat dong c6 thé 1a BWP ban dau. Ly

vi du khéc, khi khoang cia céc tai nguyén mién tin s6 PUSCH kha dung dugc

tao ciu hinh trong tai nguyén mién khoang tin sb cta tai nguyén thoi gian - tan

s& PRACH duoc lién két v6i khéi tai nguyén thoi gian - tAn s6 PUSCH, RBstart

trong théng tin cdu hinh ti nguyén mién tin s ¢ thé duge giai thich la bét dau

tir RB thir nhét trong tai nguyén thdi gian - tAn s6 PRACH duoc lién két véi khdi

tai nguyén thoi gian - tan s6 PUSCH.

Cén luu y rang, khi thiét bi mang khong tao c4u hinh khoéng ctia cac khéi tai
nguyén thoi gian - tan s6 PUSCH kha dung, khoéng ctia céac khéi tai nguyén thoi
gian - tAn s6 PUSCH kha dung c6 thé dugc xem mit dinh 12 nim trong tai nguyén
mién khoang tin sé ctia BWP dudng 1én. Viéc khodng cta cac khéi tai nguyén
mién tin s6 PUSCH kha dung ndm trong tai nguyén mién khoang tan sb ctia
BWP duong Ién dugc st dung lam vi du dé mo ta dudi day.

Theo mét s6 phuong an thuc hién séng ché, thong tin cdu hinh tai nguyén
mién tAn sb cua khéi tai nguyén thoi gian - tin s6 PUSCH bao gdm sb thtr tu RB
bét dAu RBswr cia khéi tai nguyén thoi gian - tan s6 PUSCH va s6 lugng Lras
ciia cac RB tiép theo bi chiém béi khéi tai nguyén thoi gian - tdn s6 PUSCH. RB
bit diu duge danh sb bt diu tir RB thi nhit trong phan bang thong (bandwidth
part, BWP) dudng 1én dang hoat dong. BWP dang hoat dong c6 thé 1a BWP ban
dau. Khéi tai nguyén thoi gian - tdn s6 PUSCH va tai nguyén thoi gian - tan sb
PRACH c6 thé 1a dugc dit trong cing BWP, hodc ¢6 thé dugc dit trong cic BWP
khéc nhau.

Chéng han, cach trién khai kha thi trong d6 thiét bi mang tao ciu hinh RBstart
va Lras nhu sau: Thiét bi mang bao gdm it nhét tham s startRBAndLength trong
phén tir thong tin RRC.

UE c6 thé tinh todn RBgiar va Lres theo quy tic sau:

if (Lrgs — 1) < [NS§Z2/2| then

RIV = N§%Z& (Lggs — 1) + RBstare
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else
RIV = NSE&(NSZ% — Lpgs + 1) + (N§ZS — 1 — RBiyare)

N gsi;g 12 s Ivong RB dugce bao gbm trong BWP dang hoat dong.

Léy vi du khac, trién khai kha thi khéc trong do thiét bi mang tao céu hinh
RBGtart v2 Lrss nhur sau: Thiét bi mang bao gdm it nhét cac tham s& RBstart v Lras
trong phan tir thong tin RRC.

Theo mét s6 phuong 4n thyuc hién khéac cia sang ché, thong tin cu hinh tai
nguyén mién tin s6 ctia khéi tai nguyén thoi gian - thn s PUSCH bao goém dd
16ch RBofteer gitta s6 thir tir ctia RB bt ddu cia khéi tai nguyén thoi gian - tan sb
PUSCH va s6 thtt tw ctia RB bt ddu cla tai nguyén thoi gian - tan s6 PRACH,
va sb lugng Lres cia cac RB lién tiép bi chiém boi khéi tai nguyén thoi gian -
tAn s6 PUSCH. Trong trudng hop nay, UE c6 thé tinh toan s thir tu ciia RB bét
d4u ctia khéi tai nguyén thoi gian - tAn s6 PUSCH dua trén s6 thir tu ciia RB bit
dhu ciia tai nguyén thdi gian - tn s§ PRACH va RBoet. Cu thé 13, s6 thr ty ctia
RB bit ddu mién tin sd cta khdi tai nguyén thoi gian - tdn s PUSCH =
msgAprach — FrequencyStart + RBossset. Sau d6, vi tri clia tai nguyen mién tan s6
ctia khéi tai nguyén thoi gian - tAn s6 PUSCH c6 thé dugc x4c dinh dya trén Lss.

Theo trién khai kha thi ciia phuong phép thir nhat, thong tin cau hinh thir hai
c¢6 thé con bao gdm tham sd Ny, va tham sé N dugc sir dung dé xac dinh sb
lwong khéi tai nguyén thoi gian - tAn s PUSCH tuong tmg véi mdi tai nguyén
thoi gian - tn s6 PRACH. Néi céch khac, mdi tai nguyén thoi gian - tan sb
PRACH tuong tmg v&i Ni khéi tai nguyén thoi gian - tdn s PUSCH.

Theo trién khai nay, thiét bi mang xac dinh vi trf va kich thuéc cia khéi tai
nguyén thoi gian - tin s6 PUSCH dua trén tham s§ dugc tao cAu hinh N va tha
tu 4nh xa dinh trudc tir cac tai nguyén thoi gian - tin s6 PRACH dén cac khéi tai
nguyén thoi gian - tn s6 PUSCH, va x4c dinh mdi quan hé 4nh xa giita tai
nguyén thoi gian - tAn s6 PRACH va khéi tai nguyén thdi gian - tn s6 PUSCH.
Sau d6, thiét bi mang x4c dinh nhém tai nguyén thoi gian - tin s6 PRACH theo
quy tic dinh truéce, va xac dinh khéi tai nguyén thoi gian - tan s6 PUSCH tuong
fmg v6i mdi nhém tai nguyén thoi gian - tin s§ PRACH, d¢ thyc hién 4nh xa

thém gifta phan mao dau trong nhom tai nguyén thdi gian - tdn s6 PRACH va tai
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nguyén thoi gian - tin sb trong khéi tai nguyén thoi gian - tAn s6 PUSCH ln luot
dua trén thong tin cdu hinh thi ba.

Quy tic dinh truéc dé x4ac dinh nhom tai nguyén thoi gian - tdn s6 PRACH
¢6 thé mic dinh chinh 13 mi tai nguyén thoi gian - tAn s6 PRACH 1 nhém tai
nguyén thoi gian - tAn s6 PRACH, tic 13, cac tai nguyén thoi gian - tan sb
PRACH duoc 4nh xa dén cac khéi tai nguyén thoi gian - tan s6 PUSCH. Theo
cach khéc, cdc tai nguyén thoi gian - tAn s& PRACH dugc dit trén cung tai
nguyén mién thoi gian PRACH ¢6 thé tao thanh mot nhém tai nguyén thoi gian
- thn s PRACH, hoic céc tai nguyén thoi gian - tdn s6 PRACH dugc dit trong
cung khe c6 thé tao thanh mét nhom tai nguyén thoi gian - tn s6 PRACH. Theo
cach khéc, cac tai nguyén thoi gian - tAn s6 PRACH dugc dit trong céc khe lién
tiép trong mién thoi gian 6 thé tao thanh mot nhom tai nguyén thoi gian - tan s6

PRACH. Theo cach khéc, cac tai nguyén thoi gian - tin s6 PRACH sir dung bd

2 4nh xa twong tu c6 thé tao thanh mot nhom tai nguyén thoi gian - tAn s6 PRACH.

Quy the dinh trude dé xdc dinh nhom tai nguyén thai gian - tin s6 PRACH khong
bi gidi han cu thé theo cac phuong 4n thyuc hién sang ché.

C6 thé duoc bit tir cac ph?m md ta néu trén cua bd 2 4nh xa réng, khi mbi tai
nguyén thoi gian - tAn s6 PRACH duogc énh xa bang cach sir dung mdt bd 2 anh
xa, mot khdi tai nguyén thoi gian - tAn s PUSCH thu dugc. Trong trudng hop
nay, viéc mdi tai nguyén thoi gian - tdn s6 PRACH tuong umg v6i Ni khéi tai
nguyén thoi gian - tn s6 PUSCHs c6 thé ciing dugc hiéu 1a mbi tai nguyén thoi
gian - tin s6 PRACH dugc anh xa béng cach st dung Ni by 2 énh xa. Do vy,
N1 khéi tai nguyén thoi gian - tAn s6 PUSCH tuong tng v4i tai nguyén thoi gian
- tin s PRACH thu duogc. Theo cic phuong an thyc hién sing ché, khéi tai
nguyén thoi gian - tin s PUSCH dugc st dung dé truyén lién két 1én co thé ciing
duoc hiu 14 nhom tai nguyén PUSCH. Cu thé 13, tai nguyén thoi gian - tan s
PRACH duoc 4nh xa bing céch sit dung Nj b 2 anh xa, dé thu dwge Ni nhom
tai nguyén PUSCH tuong Gng vdi tai nguyén thoi gian - tn s6 PRACH.

Trong trudng hgp nay, khi mdi tai nguyén thoi gian - tan s6 PRACH duge
4nh xa bang cach st dung N1 bd 2 4nh xa, budc anh xa duge thuc hién theo thr

tu 4nh xa dinh truGce tir cac tai nguyén thoi gian - thn s6 PRACH dén cac khdi tai
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nguyén thoi gian - tn s PUSCH.

Thit ty 4nh xa dinh trude tir cac tai nguyén thoi gian - tn s6 PRACH dén cac
khé&i ti nguyén thoi gian - tAn s6 PUSCH c6 thé duoc hiéu nhu 12 nh xa duge
thue hién theo thiT tu cac sb thir tr cla céc tai nguyén thoi gian - tin s6 PRACH.
Chrfmg han, anh xa c6 thé dugc thuc hién theo thit ty ting din cta cac sb thi tu
cta céc tai nguyén thoi gian - tin s PRACH. Thy tr tang dan clia cc s thi tu
ciia c4c tai nguyén thoi gian - tAn s6 PRACH c6 thé 13 tru6e hét theo tht tu ting
dan clia céc sb thi ty clia cac tai nguyén mién tin sb, va sau d6 theo tha tu ting
dAn cia cac s6 thi tw cua cac tai nguyén mién thoi gian.

Can luu ¥ rang khi thiét bi mang tao c4u hinh mAu hinh 4nh xa th nhit cho
thiét bi dAu cudi, mau hinh anh xa tht nhét bao gém mot hodic nhidu bd 2 4nh xa.
Trong truong hop nay, khi mau hinh 4nh xa tha nhét bao Igf“)m céc bo 2 anh xa,
thiét bi mang ciing tao cAu hinh th tu cta c4c bd 2 4anh xa.

Trong trudng hop nay, khi mdi tai nguyén thoi gian - tdn s6 PRACH dugc
4nh xa bang cach sir dung N; bd 2 4nh xa, viéc dnh xa duoc thyc hién theo tha
tur 4nh xa dinh trudc tir cAc tai nguyén thoi gian - tin s6 PRACH dén céc khoi tai
nguyén thoi gian - tn s6 PUSCH bao gdm it nhit hay nghia: Y nghia thir nhat
13 thtt tuy 4nh xa cda tit ca cac tai nguyén thoi gian - tdn s PRACH, tirc 13, tai
nguyén thoi gian - tin s PRACH nao duoc 4nh xa trudce, va tai nguyén thoi gian
- thn s6 PRACH nao dugc 4nh xa anh xa. Y nghia thi hai 12 N1 bd 2 4nh xa dugc
lua chon, theo thi tu cia cac b 2 4nh xa trong mau hinh 4nh xa tht nhét, 4nh xa
ctia mdi tai nguyén thoi gian - tin s6 PRACH, tic 13, N1 bd 2 4nh xa cu thé dugc
lwa chon cho 4nh xa ctia mdi tai nguyén thoi gian - tdn s6 PRACH.

Vidutrong dé thiét bi mang tao cAu hinh tai nguyén thoi gian - tin s PRACH
duoc thé hién trén Fig.5A va mAu hinh énh xa thtt nhét bao gdm hai b 2 4nh xa
duogc su dung dé néu cac mo ta dudi day dua vao céc hinh v& di kem.

Anh  4nh  xa  thd  nhdt 18 (K. SL},{RBstare Lres)) =
(({1,0,14}{12,6}), ({2,0,14}{6,6})}. C6 thé biét rang ({1,0,14}{12,6}) 1a bd 2 4nh
xa thit nhét. Cé thé duoc biét tir ph?ln giai thich néu trén cta bo 2 anh xa rang bd
2 4nh xa chi bdo: Khe trong d6 dat ky hiéu thir nhét ciia khéi tai nguyén thoi gian
- tin s PUSCH thu dugc sau khi 4nh xa 13 khe tht nhét di sau khe bi chiém béi
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tai nguyén thoi gian - tin s6 PRACH, Ttc 13, mot khung phu & déy; ky hi¢u bat
dhu 13 ky hidu #0, va 14 ky hiéu bj chiém, Ttc 1, mot khung phu bi chiém; RB
bt diu 12 RB #12, va 6 RB bi chiém. ({2,0,14}{6,6}) 14 bd 2 4nh xa th{r hai.
B 2 4nh xa chi béo: Khe trong d6 d3t ky hiéu thir nhat cta khoi tai nguyén thoi
gian - tAn s6 PUSCH thu dugc sau khi 4nh xa 12 khe thit hai tiép sau khe bi chiém
bai tai nguyén thdoi gian - tin s6 PRACH, ttc 13, mdt khung phu & ddy; ky hiéu
bt dau 1a ky hiéu #0, va 14 ky hiéu bi chiém, tirc 13, mdt khung phu bi chiém;
RB bit du 1a RB #6, va 6 RB bi chiém.

Can huu y ring, trong vi du ndy, do tai nguyén thoi gian - thn s6 PRACH
chiém chi mot khe trong mién thoi gian, cac sb thir tir ctia khe thir nhit va khe
cubi cling bi chiém bai tai nguyén thoi gian - ér 36 PRACHIlag iéng nhau. Trong
tht ca céc vi du tiép theo cla sing ché, tai nguyén mién thoi gian cua khéi tai

‘nguyén thoi gian - thn sé PUSCH duoc tinh toan bing cach st dung s§ thir tu
ctia khe thir nhat bi chiém béi tai nguyén thoi gian - tAn s6 PRACH lam tham
chiéu.

Chéng han, dya vao Fig.6, khi thiét bi mang tao ciu hinh N; = % n6 chi béo
relmg % ctia bd 2 4nh xa dugce st dung trong khi 4nh xa mdt tai nguyén thoi gian
- tAn s PRACH. Tirc 13, hai tai nguyén thoi gian - tin s6 PRACH sur dung mét
b6 2 4nh xa. Trong khi 4nh xa cu thé, tai nguyén thoi gian - tan s6 PRACH #0
duoc anh xa bang cach st dung bd 2 4nh xa thi nhét, va tai nguyén thoi gian -
tAn s PRACH #1 duoc 4nh xa ciing bang céach sir dung b 2 anh xa thtr nhét.
Tai nguyén thdi gian - tin sé PRACH #2 dugc anh xa bang céch st dung b 2
dnh xa thir hai, va tai nguyén thoi gian - tan s6 PRACH #3 dugc 4nh xa ciing
bang cach sir dung bd 2 4nh xa thr hai. Khéi tai nguyén thoi gian - tdn s6 PUSCH
thu duoc sau khi 4nh xa va phép twong g giita cac tai nguyén thoi gian - tan
s6 PRACH va tai nguyén thoi gian - tan sb dwgc thé hién trén Fig.6.

Léy vi du khéc, dva vao Fig.7, khi thiét bi mang tao cAu hinh N, = 1,n6 chi
béo rang mdt bd 2 4nh xa dugc sir dung trong khi anh xa mdt tai nguyén thoi
gian - tin s PRACH. Trong khi 4nh xa cu thé, tai nguyén thoi gian - tin sb
PRACH #0 duge 4nh xa bang cach st dung bd 2 dnh xa thir nhét, va tai nguyén
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thoi gian - tin s6 PRACH #1 dugc 4nh xa bang cach st dung bd 2 4nh xa thir
hai. M6t cach lip lai, tai nguyén thoi gian - tin sé PRACH #2 dugc 4nh xa bing
c4ch st dung bd 2 anh xa thir nhét, va tai nguyén thoi gian - tan s6 PRACH #3
dugc 4nh xa bang cach sir dung b 2 4nh xa thir hai. Khéi tai nguyén thoi gian -
tAn s6 PUSCH thu dugc sau khi 4nh xa va phép tuong Ung gifra céc tai nguyén
thi gian - tn s PRACH va tai nguyén thoi gian - tan sb dugc thé hién trén
Fig.7.

Céan luu y ré‘mg, khi thiét bi mang tao cAu hinh N, > 1, sb lugng bd 2 4nh xa
dugc bao gdbm trong mau hinh 4nh xa thi nhét thuong bing hai hodc 16n hon hai
lan N;. Do vay, vi du trong d6 mau hinh 4nh xa tha nhét bao gém bdn b 2 4nh
xa duge sit dung dé md ta & day. Ching han, mu hinh 4nh xa thir nhét bing:

(K, S, L}, {RBsare: Lres}) = {({10,14}{12,6}), ({2,0,14}(6,6}), ({1,0,14}{18,6}), ({1,0,14}{12,6}-
Léy vi du khéc, dua vao Fig.8, khi thiét bi mang tao cdu hinh N, = 2, chi

béo rang hai bd 2 4nh xa dugc st dung trong khi dnh xa mot tai nguyén thoi gian
- tin s PRACH. Trong khi 4nh xa cu thé, tai nguyén thoi gian - tdn s6 PRACH
#0 dugce anh xa b%mg cach str dung bd 2 4nh xa tha nhét va bd 2 4nh xa thi hai,
va tai nguyén thoi gian - tin s6 PRACH #1 dugc 4nh xa bang cach sir dung b6 2
4nh xa thr ba va bd 2 4nh xa thi tu. Mot cach 1dp lai, tai nguyén thoi gian - tdn
s PRACH #2 duoc 4nh xa bang cach sir dung bd 2 4nh xa thir nhét va bd 2 4nh
xa thir hai, va tai nguyén thoi gian - tin s PRACH #3 dugc 4nh xa bang cach st
dung b6 2 4nh xa thir ba va bo 2 dnh xa thir tu. Khéi tai nguyén thoi gian - tin s
PUSCH thu duge sau khi 4nh xa va phép tuong Gng gifra céc tai nguyen thoi
gian - tin s6 PRACH va tai nguyén thoi gian - tAn sd dugc thé hién trén Fig.8.
Fig.6 dén Fig.8 déu duge mo ta bang cach st dung vi du trong d6 chu ky énh
xa gidng nhu chu ky PRACH (chu ky cua tai nguyén thoi gian - tan s6 PRACH).
Chu ky 4nh xa néu trén cling c6 thé 12 boi sb nguyén cta chu ky PRACH. Trong
truong hop nay, trong khi dnh xa, tAt ca cac PRACH trong chu ky 4nh xa duoc
4nh xa theo thir tir 4nh xa dinh trudc tir céc tai nguyén thoi gian - tan s6 PRACH
dén cac khéi tai nguyén thoi gian - tAn s PUSCH va thir tu ctia cac b 2 4nh xa
trong mau hinh 4nh xa thi nhét. Cac phuong phép anh xa gidng nhau, va vi du
trong d6 chu k¥ 4nh xa bing hai 1an chu ky PRACH duge st dung du6i day dé
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mo ta.

Lay vi du khac, nhu dugc thé hién trén Fig.9, ngoai trir viéc chu ky 4nh xa
bing hai 14n chu ky PRACH, tic 13, chu ky 4nh xa bang 20 ms, thong tin ciu
hinh khac gibng nhu thong tin trén Fig.6. Trong trrong hop nay, trong khi anh
xa cu thé, trong chu ky PRACH thir nhét, tai nguyén thoi gian - tin s6 PRACH
#0 va tai nguyén thoi gian - tin s6 PRACH #1 duoc 4nh xa bing cich sir dung
bo 2 4nh xa thir nhit, va tai nguyén thoi gian - tAn s6 PRACH #2 va tai nguyén
thoi gian - tin s6 PRACH #3 duge 4nh xa bing cach st dung b 2 4nh xa th
hai. Trong chu ky PRACH thtr hai, tai nguyén thoi gian - tAn s6 PRACH #0 va
tai nguyén thoi gian - tin s6 PRACH #1 duogc 4nh xa bang cach st dung bd 2
4nh xa thir nhét, va tii nguyén thoi gian - thn sb PRACH #2 va tai nguyén thoi
gian - tin s& PRACH #3 dugc 4nh xa béng cach sir dung bd 2 &nh >‘<e_1‘ th hai.
Khéi tai nguyén thoi gian - tAn s6 PUSCH thu dugc sau khi 4nh xa va phép tuong
Ung gitra céc tai nguyén thoi gian - tAn s PRACH va tai nguyén thoi gian - tin
s§ dugce thé hién trén Fig.9.

K&t luan, khi N; <1, 7\/1—1 tai nguyén thoi gian - tdn s6 PRACH st dung cling
b 2 4nh xa. Cu thé, ti nguyén thoi gian - thn s6 PRACH #(- X 9) dén tai
nguyén thoi gian - tin s6 PRACH #(;11- X (g +1)—1) sir dung bo 2 anh xa
#modulo (g, G), trong d6 g la s6 thit tu cta bd 2 4nh xa trong mau hinh dnh xa
tht nhét, va G chi bao ) luong b 2 4nh xa trong mau hinh 4nh xa thir nhét. Khi
N, = 1, mét tai nguyén thoi gian - tAn s6 PRACH st dung mot bo 2 dnh xa. Cu
thé, tai nguyén thoi gian - tdn s6 PRACH #g dugc anh xa dén b0 2 4nh xa
#modulo (g, G).

Khi N, > 1, m{t tai nguyén thoi gian - tan s6 PRACH st dung N b 2 4nh
xa. Cu thé, dip PRACH #g dugc 4nh xa dén b6 2 anh xas #modulo (g X N;, G)
dén #modulo ((g + 1) x N; — 1, G).

Khi quy tic dinh truéc dé x4c dinh nhom tai nguyén thoi gian - tin s6 PRACH
mic dinh chinh 13 mdi tai nguyén thoi gian - tdn s6 PRACH 12 nhém tai nguyén
thoi gian - tdn s PRACH, ching han, trén Fig.6 dén Fig.9, tai nguyén thoi gian
- thn s PRACH #n tao thanh nhém tai nguyén thoi gian - tn s PRACH #n, va
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thir tr ciia nhom céc tai nguyén thoi gian - tn s PRACH gidng nhu tht ty cla
cac tai nguyén thoi gian - tan s6 PRACH.

Khi quy tic dinh trude dé x4c dinh nhom tai nguyén thoi gian - tdn s6 PRACH
chinh 1a céc tai nguyén thoi gian - tdn s6 PRACH dugc dit trong cling tai nguyén
mién thoi gian PRACH tao nhom tai nguyén thoi gian - tan s6 PRACH, hoic céc
tai nguyén thoi gian - tan s PRACH dugc dit trong cing khe ¢6 thé tao nhém
tai nguyén thoi gian - tAn s6 PRACH, ching han, trén Fig.6 dén Fig.9, do tai
nguyén mién thoi gian PRACH #0 va tai nguyén mién thoi gian PRACH #1 duge
dat trén cung tai nguyén mién thoi gian PRACH, va dugce dat trong cling khe, tai
nguyén thoi gian - tAn s6 PRACH #0 va tai nguyén thoi gian - tan s6 PRACH #1
c6 thé tao nhom tai nguyén thoi gian - tan s6 PRACH; do tai nguyén mién thoi
gian PRACH #2 va tai nguyén mién thoi gian PRACH #3 duoc dit trén cling tai
nguyén mién thoi gian PRACH, va duoc dit trong cuing khe, tai nguyén thoi gian
- tn s6 PRACH #2 va tai nguyén thoi gian - tAn s6 PRACH #3 c¢6 thé tao nhém
tai nguyén thoi gian - tn s6 PRACH.

Khi quy téc dinh truée dé xac dinh nhém tii nguyén thoi gian - tan s6 PRACH

‘chinh 1a c4c tai nguyén thoi gian - tan s6 PRACH sir dung cing bd 2 4nh xa tao
thanh mot nhom tai nguyén thoi gian - tan sb PRACH, ching han, khi N, < 1,
nhu duge thé hién trén Fig.6 va Fig.9, do tai nguyén thoi gian - tdn s6 PRACH
#0 va tai nguyén thoi gian - tan s6 PRACH #1 st dung cung bd 2 4nh xa, tai
nguyén thoi gian - tan s6 PRACH #0 va tai nguyén thoi gian - tan s6 PRACH #1
c6 thé tao nhém tai nguyén thoi gian - tdn s PRACH, von 1a nhém tai nguyén
thoi gian - tn s PRACH #0; va tai nguyén thdi gian - tAn s6 PRACH #2 va tai
nguyén thoi gian - tin s6 PRACH #3 c6 thé tao nhom tai nguyén thoi gian - tin
s6 PRACH, v6n 12 nhom tai nguyén thdi gian - tan s6 PRACH #1.Khi N, =1,
nhu duge thé hién trén Fig.7, mdi tai nguyén thoi gian - tdn s6 PRACH trong chu
ky 4nh xa ¢6 thé 1a mot nhom tai nguyén thai gian - tan s6 PRACH, va tht ty
ctia nhém cic tai nguyén thoi gian - tin 56 PRACH gibng nhu thit ty clia cic tai
nguyén thoi gian - tn s6 PRACH. Khi N; > 1, nhu dugc thé hién trén Fig 8,
mdi tai nguyén thoi gian - tan s6 PRACH trong chu ky 4nh xa c6 thé 12 mot nhom

tai nguyén thoi gian - tan s6 PRACH, va thtr tr ctia nhom céc tai nguyén thoi
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gian - tn s6 PRACH gidng nhu tht tu cia cac tai nguyén thoi gian - tAn sb
PRACH.

Theo trién khai kha thi khac ciia phuong phép thir nhit, théng tin céu hinh
thit hai c6 thé con bao gdm tham s6 N3 va tham sé N3, trong d6 tham s6 Na duge
stt dung d& tao cAu hinh s6 luong céc tai nguyén thoi gian - tan s6 PRACH dugc
bao gdm trong one nhém tai nguyén thoi gian - tin s§ PRACH, va tham s§ N3
duoc st dung dé xac dinh s& luong khéi tai nguyén thoi gian - tin s6 PUSCH
trong tmg véi mdi nhém tai nguyén thoi gian - tn s6 PRACH.

Theo trién khai ndy, do thong tin cAu hinh thi hai bao gdm thong tin ciu hinh
ctia nhom tai nguyén thoi gian - tin s6 PRACH, tc 13, ¢6 thé duge st dung aé
xé4c dinh nhém tai nguyén thoi gian - tdn s6 PRACH, nhém tai nguyén thoi gian
_ tin s6 PRACH c6 thé duge st dung 4nh xa, d& thu duge khéi tai nguyén thoi
gian - tin s PUSCH tuong tmg véi mdi nhom tai nguyén thoi gian - tan sd
PRACH. Tiép theo, phdn mao dau trong nhém tai nguyén thoi gian - tan sb
PRACH c6 thé con dugc 4nh xa dén tai nguyén thdi gian - tan s6 cta khéi tai
nguyén thoi gian - tdn s6 PUSCH dua trén thong tin cAu hinh thit ba.

Can luu ¥ rang sau khi nhém tai nguyén thoi gian - tdn s PRACH dugc xac
dinh, thi tu cia nhom céc tai nguyén thoi gian - tan s6 PRACH c6 thé con dugc
xac dinh theo thir tu cla céc tai nguyén thoi gian - tin s6 PRACH duoc bao gdm
trong nhém tai nguyén thoi gian - tan s6 PRACH. Cu thé 13, th tir ciia nhém tai
nguyén thoi gian - tin s6 PRACH c6 thé dugc xac dinh duya trén thi ty cla céc
tai nguyén mién tn sb va th tu cla céc tai nguyén mién thoi gian cda céc tai
nguyén thoi gian - tn s6 PRACH dugc bao gdbm. Ching han, nhém céc tai
nguyén thoi gian - tin s6 PRACH c6 thé duoc sip xép theo th tu ting dan cia
cac tai nguyén mién tAn s cta céc tai nguyén thoi gian - tdn s6 PRACH duge
bao gdm, va sau d6 theo thir tur ting din cia céc tai nguyén mién thoi gian cia
céc tai nguyén thoi gian - tin s6 PRACH dugc bao gdm. Thi ty ctia nhom céc
tai nguyén thoi gian - tan s6 PRACH & day giéng nhu tht tu cta céc tai nguyén
thoi gian - tan s6 PRACH, va céc chi tiét khong dugc mo ta lai & day.

Ngoai ra, sau khi nhom tai nguyén thoi gian - tAn s6 PRACH dugc xac dinh,

4nh xa c6 thé dugc thuc hién theo thi ty ctia 4nh xa tir nhém céc tai nguyén thoi
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gian - tan s6 PRACH dén céc khéi tai nguyén thdi gian - thn s6 PUSCH va thir
tir ctia cac bd 2 4nh xa trong mau hinh 4dnh xa thi nhét. Thir tu cia anh xa tir
nhém tai nguyén thoi gian - tin s6 PRACH dén cac khdi tai nguyén thoi gian -
tin s PUSCH c6 thé dugc hiéu 13 tha tir ciia nhém tai nguyén thoi gian - tan sb
PRACH.

Vi du trong d6 thiét bi mang tao cu hinh céc tai nguyén thoi gian - tan sb
PRACH dugc thé hién trén Fig.5A dugce st dung dé néu cac mo ta duéi day dua
vao cac hinh v& di kém.

Dua vao Fig.10, gia su r?mg thiét bi mang tao ciu hinh viéc mét nhém tai
nguyén thoi gian - tin s6 PRACH bao gbm hai tai nguyén thoi gian - tan sb
PRACH, bén tai nguyén thoi gian - tAn s6 PRACH trong mét chu ky PRACH ¢6
thé dugc phan chia thanh hai nhém tai nguyén thdi gian - tin s6 PRACH theo
thir tu cua cac tai nguyén thoi gian - tdn s6 PRACH: nhém tai nguyén thoi gian
- tAn s PRACH #0 va nhém tai nguyén thoi gian - tin s6 PRACH #1.

Tiép theo, nhom tai nguyén thoi gian - tan s6 PRACH #0 va nhém tai nguyén
thoi gian - tAn s PRACH #1 st dung bd 2 énh xa trong mAu hinh 4nh xa th
nhét theo th{ tur 4nh xa.

Chéng han, dua vao Fig.11, gia st rang N3=1, chu ky 4nh xa gidng nhu chu
ky PRACH, c4 hai chu ky déu bang 10 ms, va mau hinh 4nh xa thir nhit bao gém
mdt b 2 dnh xa, ching han, ({K,S,L},{RBstare Lrss)) = {({1,0,14}{12,6})}.
Trong trudong hgp nay, ca nhom tai nguyén thoi gian - tan s6 PRACH #0 1an
nhom tai nguyén thoi gian - tan s6 PRACH #1 dugc 4nh xa bang cach sir dung
bo 2 anh xa. Co thé biét ring nhém tai nguyén thoi gian - tan s6 PRACH #0
tuong ng véi khéi tai nguyén thoi gian - tdn s6 PUSCH #0, va nhém tai nguyén
thoi gian - tan s6 PRACH #1 tuong Gng v6i khéi tai nguyén thoi gian - tan sb
PUSCH #1.

L4y vi du khac, dua vao Fig.12, gia sir rang N5=1, chu ky 4nh xa gibng nhu
chu ky PRACH, ca hai chu ky déu bﬁng 10 ms, va mau hinh 4nh xa th@ nhét bao
gdm mot bd 2 dnh xa, ching han, ({K, S, L}, {RBstare, Lrss}) = {({L.0,14H{}}-
C6 thé biét rang bo 2 4nh xa bao gbm chi thong tin v& tai nguyén mién thoi gian.

Trong trudng hop nay, c6 thé xem xét mit dinh rang tai nguyén mién tn so cua
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khéi tai nguyén thai gian - tin s6 PUSCH thu dugc sau khi 4nh xa gidng nhu tai
nguyén mién tan sb ctia nhom tai nguyén thoi gian - tAn s6 PRACH. Cu thé, ca
nhém tai nguyén thoi gian - tAn s6 PRACH #0 14n nhém tai nguyén thoi gian -
tin s6 PRACH #1 dugc 4nh xa bang cach st dung bd 2 4nh xa. C6 thé biét ring
nhém tai nguyén thoi gian - tAn s6 PRACH #0 tuong tng v6i khéi tai nguyén
thoi gian - tAn s6 PUSCH #0, va nhom tai nguyén thdi gian - t4n s6 PRACH #1
trong tng véi khéi tai nguyén thoi gian - tdn s PUSCH #1.

Léy vi du khéc, dya vao Fig.13, gid st rﬁng Ns=1, chu ky anh xa giéng nhu
chu ky PRACH, ca hai chu ky bang 10 ms, v miu hinh énh xa thtr nhét bao gdm
hai bd 2 anh xa, chéng han,

(K, S, L}, {RBstares Lras}) = {({L0,14}{12,6}), ({2,0,14}{6,6))} . Cu the,
nhém tai nguyén thoi gian - tAn sé PRACH #0 dugc 4nh xa bing cach st dung
b6 2 4nh xa thir nhat, va nhoém tai nguyén thoi gian - tdn s6 PRACH #1 dugc 4nh
xa bang cach str dung b 2 anh xa thir hai. C6 thé biét raing nhom tai nguyén thoi
gian - tn s§ PRACH #0 tuong tmg véi khéi tai nguyén thoi gian - tAn s6 PUSCH
£0, va nhém tai nguyén thoi gian - tn s6 PRACH #1 tuong Gng véi khoi tai
nguyén thoi gian - tin s6 PUSCH #1.

Léy vi du khéc, dua vao Fig.14, gia str rang chu ky 4nh xa béng hai 1an chu
ky PRACH, tirc 14, 20 ms, va mAu hinh 4nh xa tht nhat bao gdm bén bd 2 4nh
xa. Chang han:

({K, S, L}, {RBstare, Lrps}) =

{({1,0,14}{12,6)), ({2,0,14}{6,6}), ({—1,0,14}{12,6}, ({—1,0,14}{6,6}))}

Trong trudng hop nay, tAt ca cac nhom tai nguyén thoi gian - tn s6 PRACH
duge bao gdm trong chu ky anh xa (Tirc 14, tt cA nhom cac tai nguyén thoi gian
- tAn s6 PRACH trong hai chu ky PRACH) can dugc 4anh xa theo thit tu 4nh xa
dinh trude. Cu thé, nhoém tai nguyén thoi gian - tdn s PRACH #0 dugc 4nh xa
bing cach sir dung bd 2 4nh xa thtr nhét, @& thu dugc khéi tai nguyén thoi gian -
tAn sb PUSCH #0. Nhém tai nguyén thoi gian - tin s6 PRACH #1 dugc 4nh xa
bang cach str dung bd 2 dnh xa thr hai, dé thu dugc khéi tai nguyén thoi gian -
tAn s& PUSCH #1. Nhém tai nguyén thoi gian - tin s6 PRACH #2 duoc anh xa

bing cach st dung bd 2 4nh xa thi ba, dé thu duoc khbi tai nguyén thoi gian -
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tAn sb PUSCH #2. Nhom tai nguyén thoi gian - tAn s6 PRACH #3 dugc 4nh xa
bang céch sir dung bd 2 4nh xa thir tu, dé thu dugc khéi tai nguyén thoi gian -
tin s PUSCH #3.

Phuong phap thi hai: Khéi tai nguyén thoi gian - tdn s6 PUSCH theo chu ky
trude hét duoc tao cAu hinh, va quy tic 4nh xa theo chu k¥, Tirc 13, mau hinh 4nh
xa thir hai, sau d6 duogc tao cAu hinh, sao cho tai nguyén thdi gian - tan s6 PRACH
theo chu ky dugc 4nh xa dén khéi tai nguyén thoi gian - tin s6 PUSCH theo chu
ky.

Gibng hét nhu phwong phép thir nhét, xem xét ring tai nguyén thoi gian - tan
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s6 PRACH duoc tao céu hinh bing thiét bi mang cho thu tuc truy nhép ngiu -

nhién hai buédc c6 tinh chu k¥ (Tt 13, chu ky PRACH), mau hinh 4nh xa thit hai
duoc tao cAu hinh bing thiét bi mang cfing 6 thé c6 tinh chu ky (Ttc 13, chu ky
4nh xa). Theo cac phuong 4n thyc hién séng ché, thiét bi mang cé thé tao ciu
hinh chu ky T3 cta anh 4nh xa thir hai, ¢ thé cing dugc hiéu 1a chu ky 4nh xa,
Tire 13, chu k¥ trong d6 khbi tai nguyén PUSCH dugc tao cAu hinh bing cach st
dung mau hinh 4nh xa tht hai. Ttrc 13, thong tin c4u hinh thtr hai c6 thé bao gdm
chu ky T3. Chu ki T3 c6 thé giéng nhu chu ky PRACH, hodc 6 thé 1a boi s
nguyén cua chu ky PRACH. Diéu nay khong bi gi6i han theo cac phurong an thyc
hién sang ché.

Cén luu y ring, néu thiét bi mang khong tao cdu hinh chu ky 4nh xa, chu ky
4nh xa c6 thé mic dinh 1a chu ky PRACH.

Vi tri bit ddu cta chu ky anh xa ¢ thé giéng nhu hodc khac véi vi tri bat dau
cta chu ky PRACH. Khi vi trf bat d4u caa chu ky 4nh xa khéc véi vi tri ciia chu
ky PRACH, c6 d6 léch mién thoi gian gitta vi trf bat dau clia chu ky anh xa va vi
trf bt dAu cta chu ky PRACH. Gié tri cu thé cta d6 1éch mién thdi gian c6 thé
duoc tao cu hinh bing thiét bi mang, hoic ¢6 thé duge dinh trude. Khi d6 1&ch
mién thoi gian khéng dugc dinh trudce, va thiét bi mang khong tao cu hinh do
16ch mién thoi gian, do léch mién thoi gian ¢6 thé mic dinh bang 0.

Theo mdt sé phuong 4n thyc hién, thong tin cAu hinh thi hai ¢6 thé con bao
gdm chu ky T2 cia khéi tai nguyén thdi gian - tan sé PUSCH, va thong tin cdu

hinh tai nguyén mién thoi gian va/hodc thong tin cau hinh tai nguyén mién tan
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s6 ctia khéi tai nguyén thoi gian - tn s6 PUSCH.

C6 mot khdi tai nguyén thoi gian - tn s6 PUSCH trong mét chu ky ctia khoi
tai nguyén thoi gian - tdn s PUSCH. Théng tin cAu hinh tai nguyén mién thoi
gian ctia khéi tai nguyén thdi gian - tin s6 PUSCH bao gdm it nhét d6 1é&ch mién
thoi gian so véi khung vo tuyén #0, ky hiéu bat dau sb thi tu, va sb luong ky
hiéu lién tiép bi chiém trong mot chu ky. Thong tin cAu hinh tai nguyén mién tan
s6 cua khéi tai nguyén thoi gian - tin s6 PUSCH bao gbm it nhit RB bét du sd
thir tu va sb lugng RB lién tiép bi chiém trong mdt chu ky. RB bt dau sb thi tir
dugc danh sb bit dau tir RB thir nhit cia BWP dang hoat dong. BWP dang hoat
dong co6 thé 1a BWP ban dhu. Khéi tai nguyén thoi gian - tAn s6 PUSCH va tai
nguyén thot gian - tin s6 PRACH c6 thé duge dit trong cing BWP, hoiic ¢6 thé
duoc dat trong cac BWP khéc nhau. Diéu nay khong bi gi¢i han theo cac phuong
an thuc hién sang ché. Theo cach khac, c6 thé hiéu ring thong tin cAu hinh tht
hai ¢6 thé bao gém thong tin cAu hinh tai nguyén mién thdi gian cla khéi tai
nguyén thoi gian - tdn s6 PUSCH, ma khdng bao gdm thong tin c4u hinh tai
nguyén mién tin s6. Trong trudng hop nay, c6 thd xem xét mic dinh ring tai
nguyén mién tn sb cua khéi tai nguyén thoi gian - tn s PUSCH gidng nhu
ho#c ¢6 mbi quan hé dinh trude v6i tai nguyén mién tAn s cla tai nguyén thoi
gian - tAn s6 PRACH. Theo cach khic, tuong tu, thong tin ciu hinh th hai ¢6
thé bao gdm thong tin c4u hinh tai nguyén mién tin s6 caa khdi tai nguyén thoi
gian - tin s PUSCH, ma khong bao gdm thong tin cAu hinh tai nguyén mién
thoi gian. Trong trudong hop nay, co thé xem xét mic dinh ring tai nguyén mién
thoi gian cua khéi tai nguyén thoi gian - tan s PUSCH giéng nhu hodc c6 mbi
quan hé dinh trudc véi tai nguyén mién thoi gian cia tai nguyén thoi gian - tan
s6 PRACH, hoic 14 tai nguyén mién thoi gian mic dinh.

Gibng nhu phuong phép thir nhét, thiét bi mang ciing c6 thé tao c4u hinh
khoang cua céc tai nguyen mién tin s6 kha dung cia tai nguyén thoi gian - tan
s6 PUSCH. Chéng han, khoang cua céc tai nguyén mién tin sb kha dung cia
khéi tai nguyén thoi gian - tAn s& PUSCH c6 thé 12 dugc tao cdu hinh trong tai
nguyén mién khoang tin sb ciia BWP lién két 1én, tai nguyén mién khoang tin

sb cua tai nguyén thoi gian - tin s6 PRACH dugc lién két v6i khdi tai nguyén
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thoi gian - tan sé PUSCH, hoic tai nguyén mién khodng tdn sb clia nhom tai
nguyén thoi gian - thn s6 PRACH duoc lién két v6i khdi tai nguyén thoi gian -
tAn s6 PUSCH. Mot cach tiy chon, khoadng cia céc tai nguyén mién tan sb
PUSCH khé dung c6 thé dugc dinh truée. Diéu nay khong bi gi6i han theo céc
phuong &n thuc hién sang ché. Pbi v6i nodi dung khac, tham khao céc phin mo
ta ctia ndi dung lién quan trong phuong phap thir nhit. C4c chi tiét khong dugc
mo ta lai & day.

Vi du trong d6 chi mgt nhom khéi tai nguyén thoi gian - tin s6 PUSCH dugc
tao cu hinh khi khéi tai nguyén thoi gian - tin s6 PUSCH theo chu ky duge tao
cAu hinh duge st dung d8 m6 ta néu trén. Theo mot sb phuong an thuc hién khéc,
theo‘céch khéc, thiét bi mang c6 thé tac cAu hinh cac nhém (hai hodc nhiéu nhém)
khéi tai nguyén thoi gian - tAn s6 PUSCH. Tt 1, theo cach khéc, thong tin céu
hinh thir hai c6 thé bao gdm thong tin cAu hinh cia cic nhém khéi tai nguyén
thdi gian - tin s6 PUSCH, va thong tin cAu hinh ctia mdi nhém khéi tai nguyén
thoi gian - tAn s6 PUSCH c6 thé bao gdm chu ky ctia nhém khéi tai nguyén thoi
gian - tdn s& PUSCH, va thong tin cAu hinh tai nguyén mién thoi gian va/hodc
thong tin cAu hinh tai nguyén mién tAn s cta khéi tai nguyén thoi gian - tan sb
PUSCIHL. C6 thé duoc hidu theo cich khéc ring thong tin cu hinh thit hai c6 thé
bao gdm céc chu ky T2 cua cac khéi tai nguyén thoi gian - tin s6 PUSCH, va
thong tin cdu hinh tai nguyén mién thoi gian va/hodc thong tin cu hinh tai
nguyén mién tin s cua khéi tai nguyén thoi gian - tdn s PUSCH tuong tng
trong mdi chu ky T2.

Ching han, nhu dugc thé hién trén Fig.15A, hai nhém khéi tai nguyén thoi
gian - tdn sé PUSCH duoc tao cAu hinh. Khéi tai nguyén thoi gian - tan sb
PUSCH duge danh sb #0 12 nhém thit 0 cia cac khéi tai nguyén thoi gian - tan
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s6 PUSCH. Céc khéi tai nguyén thoi gian - tin s PUSCH dugc dénh s6 #1 Ia

nhém tht nhét cia cac khéi tai nguyén thoi gian - tan s6 PUSCH.

Cén luu ¥ rang céc chu ky, va thong tin cAu hinh tai nguyén mién thoi gian
va/hodc thong tin cAu hinh tai nguyén mién tin sb clia c4c nhém khdi tai nguyén
thoi gian - tan s6 PUSCH c6 thé gidng nhau hogc ¢c6 thé khéc nhau.

Cén lvu y thém rang cu hinh tham sé ctia mot hodic nhiéu chu ky, va thong
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tin cAu hinh tai nguyén mién thoi gian va/hodc théng tin céu hinh tai nguyén
mi2n tAn s& cia cic nhém khéi tai nguyén thoi gian - tin s PUSCH c6 thé la
mic dinh. Néu mot hodc nhiéu tham sb trong thong tin cAu hinh ctia nhém khéi
tai nguyén thoi gian - tin s6 PUSCH la mac dinh, c6 thé xem xét mic dinh ring
céac gia tri trong Umg dugc tao c4u hinh cho nhém khéc cta céc khdi tai nguyén
thoi gian - tAn s6 PUSCH duoc sir dung cho nhém cua céc khéi tai nguyén thoi
gian - tAn s6 PUSCH. Néu tht ca thong tin cau hinh clia cdc nhém khéi tai nguyén
thoi gian - tin s PUSCH duoc tao mic dinh, ¢ thé xem xét mic dinh réng thong
tin cAu hinh ctia cac nhém khéi tai nguyén thoi gian - tdn s6 PUSCH 14 thong tin
cAu hinh ctia cic tai nguyén thoi gian - tin s PRACH.

Ching han, thong tin cAu hinh tht hai bao gbém thdng tin cAu hinh ctia hai
nhém khéi tai nguyén thoi gian - tdn s6 PUSCH, nhung chu ky T2V dugce tao cdu
hinh trong thong tin cAu hinh cta chi mot nhém khéi tai nguyén thoi gian - tan
s6 PUSCH, va khong thong tin cu hinh chu ky nao dugc tao ciu hinh trong

thong tin cAu hinh cia nhém khéc cua céc khéi tai nguyén thoi gian - tan sd
PUSCH. Trong trudng hop nay, céc chu ky ctia hai nhoém khéi tai nguyén thoi
gian - tin s6 PUSCH déu bang T2.

Léy vi du khéc, thong tin c4u hinh thtr hai bao gdm théng tin cdu hinh cta
hai nhém khéi tai nguyén thoi gian - tin s6 PUSCH, nhung théng tin ciu hinh
khong nhom nao trong hai nhém khéi tai nguyén thoi gian - tn s6 PUSCH bao
gbm thong tin cAu hinh chu ky. Trong trudng hgp nay, cac chu ky cua hai nhom
khéi tai nguyén thoi gian - tAn s6 PUSCH 1a céc chu ky tai nguyén PRACH tuong
ung.

Theo mét sé phuong 4n thyuc hién khéc, thong tin chu hinh thir hai ¢6 thé con
bao gdm thong tin vé cdng DMRS dugc lién két vi khéi tai nguyén thoi gian -
tan s6 PUSCH. Pay 1a do dbi véi céc khéi tai nguyén thoi gian - tn s PUSCH
ma ca cac tai nguyén mién thoi gian va cac tai nguyén mién tin sb ctia no gibng
nhau, néu céc cdng DMRS dugc lién két v6i cac khi tai nguyén thoi gian - tAn
s6 PUSCH 1a khac nhau, thiét bi mang ciing ¢ thé nhan dién viéc céc khéi tai
nguyén thoi gian - tin s PUSCH 14 cac tai nguyén PUSCH khéc nhau. N6i cach
khéc, tai nguyén PUSCH co6 thé dugc xac dinh bang cach sir dung tai nguyén
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mién thoi gian, tai nguyén mién tin sb, va thong tin vé& cdng DMRS. Do viy, khi
tao cdu hinh khéi tai nguyén thdi gian - tAn s6 PUSCH, thiét bi mang cfing c6
thé tao cAu hinh thong tin v& DMRS duoc lién két véi khéi tai nguyén thoi gian
- tin s6 PUSCH, Tirc 13, thong tin cdu hinh thtt hai bao gbm thong tin cAu hinh
DMRS. Thoéng tin vé céng DMRS bao gé‘)m mot hodc nhidu tham sb sau: loai
DMRS, vi tri DMRS bd sung, ) lugng ky hiéu mién thdi gian bi chiém béi
DMRS, va ID x4o tron. ID x40 trén hodc ID tin hi€u tham chiéu dugc st dung
dé tao chudi DMRS, tirc 13, cac ID xdo tron hogc céc ID tin hiu tham chiéu khéc
nhau c6 thé dugce st dung dé tao cac chudi DMRS khac nhau. Néu mang khong

tao cAu hinh ID x40 trén hodc ID tin hiéu tham chiéu, UE ¢6 thé sir dung ID cua

t& bao trong d6 dit UE. Thict bi mang c6 the tao cau hinh mét hodc nhiéu cac ID

x40 tron hodc céc ID tin hiéu tham chiéu béng cach stir dung tﬁéng tin chi béo,
d8 tang sb lugng cong DMRS dugc lién két véi tai nguyén thoi gian - tan sb
PUSCH, nh&r d6 giam xéc sudt va cham DMRS. Thong tin chi bao c6 thé 13 bao
hiéu 16p cao hon, ching han, thong diép RRC, hoic ¢ thé 12 bao hiéu chi bio
16p 1 hodc 16p 2, ching han, MAC CE hodc DCL

Sau khi vi trf ctia khéi tai nguyén thoi gian - tan s6 PUSCH theo chu ky dugc
x4c dinh, mbi quan hé 4nh xa gitta mdi tai nguyén thoi gian - tan s6 PRACH va
khéi tai nguyén thoi gian - tan s6 PUSCH trong chu ky 4nh xa ¢ thé con dugc
tao cau hinh.

Theo trién khai kha thi ctia phuong phép thir hai, thong tin cAu hinh thir hai
¢ thé con bao g@)m tham sb Ng, va tham s6 N4 duge st dung dé xac dinh s
luong khéi tai nguyén thoi gian - tAn s6 PUSCH ma mbi tai ngﬁyén thoi gian -
tin s6 PRACH dugc 4nh xa dén. '

Theo trién khai ndy, mdi quan hé 4nh xa gifra tai nguyén thoi gian - tin sb
PRACH duoc tao ciu hinh va khéi tai nguyén thoi gian - tdn s6 PUSCH duge
tao cAu hinh ¢6 thé dugc thiét 1ap bang céch tao cAu hinh tham s N4 va thir tu
anh xa dinh trude trong thong tin cu hinh th{ hai, va sau d6 nhom tai nguyén
thoi gian - tin s PRACH c6 thé dugc xé4c dinh theo quy tic dinh truéce. Do mdi
quan hé 4nh xa d4 dugc thiét 14p giita tai nguyén thoi gian - tan s6 PRACH trong

nhom tai nguyén thoi gian - tin s6 PRACH va khdi tai nguyén thoi gian - tin s&
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PUSCH, méi quan hé anh xa ciing duge thiét 14p gitta nhém tai nguyén thoi gian
- tin s& PRACH va khéi tai nguyén thoi gian - tan s PUSCH.

Quy tic dinh trudc dé x4c dinh nhém tai nguyén thoi gian - tin s6 PRACH
¢6 thé mic dinh 12 mdi tai nguyén thoi gian - tn s6 PRACH 1a nhom tai nguyén
thoi gian - tin s6 PRACH, Tirc 13, cac tai nguyén thoi gian - tin s6 PRACH dugc
4nh xa dén céc khéi tai nguyén thdi gian - tAn s6 PUSCH. Theo cé4ch khéc, céc
tai nguyén thoi gian - tdn s6 PRACH dugc dit trén cing tai nguyén mién thoi
gian PRACH c6 thé tao thanh mot nhém tai nguyén thoi gian - tin s6 PRACH,
hodc céc tai nguyén thoi gian - tin s6 PRACH dugc dit trong cing khe c6 thé
tao thanh mot nhom tai nguyén thoi gian - tAn s6 PRACH. Theo cach khéc, céc
tai nguyén thoi gian - tdn s PRACH duéc dat trong céac khe lién tiép trong mién
thoi gian ¢6 fhé tao thanh mot nhdm tai nguyén thoi gian - tdn s6 PRACH. Theo
cach khéc, céc tai nguyén thoi gian - tin s PRACH duoc 4nh xa dén cung khéi
tai nguyén thoi gian - tdn s6 PUSCH c6 thé tao thanh mot nhém tai nguyén thoi
gian - tAn s6 PRACH. Quy tic dé xac dinh nhém tai nguyén thoi gian - tan sb
PRACH khong bi gi6i han cu thé theo cac phuong 4n thyc hién sing ché.

Cu thé, trong chu k¥ 4nh xa, mdi tai nguyén thoi gian - tn s PRACH duoc
4nh xa theo thi tu 4nh xa dinh trudc tir cdc tai nguyén thoi gian - tin s6 PRACH
dén céc khéi tai nguyén thoi gian - tin s6 PUSCH. Chéng han, trong chu ky 4nh
xa, anh xa dugc thyuc hién trude hét theo tht tu ting din cta céc sb thi tu cua
cac tai nguyén mién tin s8 va sau d6 theo thir tyr ting dan ctia cac s6 thtr tu cia
c4c tai nguyén mién thoi gian.

C6 thé hidu réng, khi cac khéi tai nguyén thoi gian - tan s6 PUSCH dugc xé4c
dinh, tht tr clia khéi tai nguyén thoi gian - tin s6 PUSCH ciing dugc xac dinh,
va ¢6 thé dugc xéc dinh theo tht tu cla céc tai nguyén mién thoi gian bi chiém
bé&i cac khdi tai nguyén thoi gian - tan s PUSCH. Chéng han, cac khéi tai nguyén
thoi gian - tAn s6 PUSCH ¢6 thé dugc sép xép theo thir ty ting dan cua tai nguyén
mién thoi gians bi chiém béi cac khéi tai nguyén thoi gian - tin s6 PUSCH.

Trong truong hop nay, khi mdi tai nguyén thoi gian - tdn s6 PRACH dugc
4nh xa dén Ny khéi tai nguyén thoi gian - tin s PUSCH, ma 4nh xa dugc thuc
hién theo thtt tur 4nh xa dinh trudce tir céc tai nguyén thoi gian - tan s6 PRACH
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dén cac khi tai nguyén thoi gian - tin s6 PUSCH bao gdm it nhét hai y nghfa:
Y nghia thir nhit 12 thi tr 4nh xa cla tAt ca céc tai nguyén thoi gian - tn sb
PRACH, tirc 13, tai nguyén thoi gian - tdn s6 PRACH nao dugc anh xa trude, va
tai nguyén thoi gian - tin s PRACH nao dugc 4nh xa sau. Y nghia thit hai 12 Ny
khéi tai nguyén thoi gian - tdn s6 PUSCH ma mdi tai nguyén thoi gian - tan sb
PRACH dugc 4nh xa dén d6 theo thir tu clia céc khi tai nguyén thoi gian - tin
s6 PUSCH, Tirc 13, Ny khéi tai nguyén thoi gian - tin sb cu thé ma mdi tai nguyén
thoi gian - tAn s& PRACH dugc énh xa cu thé trong khi 4nh xa.

Cén luu ¥ ring, trong mot chu ky 4nh xa, khi sb luong cac tai nguyén thoi
gian - tin s6 PRACH 16n hon s6 lwong khdi tai nguyén thoi gian - tan s6 PUSCH,
nghia 1a khi céc tai nguyén thoi gian - tdn s PRACH dugc 4nh xa theo thir ty
anh xa dinh truGc, céc tai nguyén thoi gian - tdn sb PRACH dugc éanh xa 13p lai
dén céc khéi tai nguyén thoi gian - tdn s& PUSCH, cho dn khi mdi tai nguyén
thoi gian - tAn s& PRACH trong chu ky 4nh xa dugc 4nh xa dén it nhit mot khéi
tai nguyén thoi gian - tdn s6 PUSCH. Ching han, mot chu ky énh xa bao gdm
khéi tai nguyén thoi gian - tAn s6 PUSCH #0 va khéi tai nguyén thoi gian - tan
s6 PUSCH #1, va bao gdm tai nguyén thoi gian - tAn s6 PRACH #0 dén tai
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nguyén thoi gian - tAn s PRACH #3. Trong trudng hop nay, sau khi tai nguyén |

thoi gian - tAn s PRACH #0 dugc énh xa dén khéi tai nguyén thdi gian - tan sb
PUSCH #0, va tai nguyén thoi gian - tin sd PRACH #1 duoc 4nh xa dén khéi tai
nguyén thoi gian - tan s PUSCH #1, tai nguyén thoi gian - tdn s6 PRACH #3
duoc 4nh xa dén khéi tai nguyén thoi gian - tan s6 PUSCH #0, va tai nguyén thoi
gian - tan s6 PRACH #3 dugc 4nh xa dén khdi tai nguyén thoi gian - tin s6
PUSCH #1.

M&i quan hé 4nh xa gifta tai nguyén thoi gian - tn s PRACH va khbi tai
nguyén thoi gian - tAn sb PUSCH theo trién khai nay dugc mo ta dudi déy bing
céach sir dung vi du dua vao céc hinh vé di kém.

Gié st rang thiét bi mang tao cAu hinh khéi tai nguyén thdi gian - tin sd
PUSCHSs duoc thé hién trén Fig.15B dua trén phuong phap cdu hinh khéi tai
nguyén thoi gian - tAn s6 PUSCH néu trén. Mdi chu ky PRACH bao gbm bbn tai
nguyén thoi gian - tn sé PRACH. Céc khéi tai nguyén thdi gian - tan s6 PUSCH
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duge bao gbém trong cac chu ky PRACH c6 thé khac nhau. Nhu dugc thé hién
trén Fig.15B, mot chu ky PRACH bao gdm bdn khéi tai nguyén thoi gian - tn
s6 PUSCH, va chu ky PRACH con lai bao gbm ba khdi tai nguyén thoi gian -
tin s& PUSCH. Theo mb ta néu trén, tht tr ciia cac khéi tai nguyén thoi gian -
tin s6 PUSCH c6 thé dugc x4c dinh dua trén thi tu cia céc sb thir tr cia tai
nguyén mién thoi gians cla cac khéi tai nguyén thoi gian - tn s PUSCH. O day,
vi du trong do6 cac khéi tai nguyén thoi gian - tin s8 PUSCH duoc sip xép theo
thir ty ting dan ctia céc s thit tu clia cc tai nguyén mién thoi gian cua cac khéi
tai nguyén thoi gian - tAn s& PUSCH dugc sir dung d& mo ta. _

Ching han, Fig.16 thé hién cac mbi quan hé 4nh xa gifra c4c tai nguyén thoi
gian - tin s PRACH va cc khéi tai nguyén thi gian - tn s6 PUSCH trong hai
chu ki 4nh xa. Gia st ring chu k¥ 4nh xa dugc tao cdu hinh bang thiét bi mang
gibng nhu chu ky PRACH. Khi thiét bi mang tao cu hinh Ny=1/2, n6 chi bdo
ring mdi tai nguyén PRACH duoc 4nh xa dén 1/2 cia khéi tai nguyén thoi gian
- tAn s& PUSCH, Tt 13, ctt hai tai nguyén thi gian - tin s6 PRACH duoc 4nh
xa dén mot khdi tai nguyén thoi gian - tdn s6 PUSCH. Trong khi 4nh xa cu thé,
trong mot chu ky anh xa, tai nguyén thoi gian - tin s6 PRACH #0 va tai nguyén
thoi gian - tan s6 PRACH #1 duoc 4nh xa dén khéi tai nguyén thoi gian - tan sd
PUSCH #0, va tai nguyén thoi gian - tAn s6 PRACH #2 va tai nguyén thoi gian
- tin s& PRACH #3 duoc nh xa dén khéi tai nguyén thoi gian - tn s6 PUSCH
#1. Phuong phép 4nh xa trong chu ky 4nh xa khac 1a tuong tu, va cac chi tiét
khéng duge md ta lai.

Theo mdt sb phuong 4n thyuc hién, thong tin cAu hinh thit hai ¢6 thé con bao
gém théng tin vé mot sb quy tic anh xa. Cy thé 13, thiét bi mang c6 thé con tao
cAu hinh m6t s6 quy tic 4nh xa. Chéng han, tai nguyén thoi gian - tin s6 PRACH
va khéi tai nguyén thdi gian - tdn s6 PUSCH ma tai nguyén thoi gian - tn sb
PRACH dugc 4nh xa va tuong tmg véi khong th8 chdng 14p trong mién thoi gian.
Lay vi du khéc, tai nguyén thoi gian - tn s PRACH va khdi tai nguyén thoi
gian - tin s6 PUSCH ma tai nguyén thoi gian - tdn s PRACH dugc 4nh xa va
tuong ung khong thé chdng l4p trong mién tin s6. C6 thé hidu ring quy tic 4nh

xa ¢6 thé duoc dinh trude theo cach khac, tirc 1a, khong can dugc tao cdu hinh
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bang thiét bi mang. Didu niy khong bi gi6i han theo cic phuong én thyc hién
sang ché.

Trong truong hop nay, tham s& Ny duge st dung dé x4c dinh sb luong khéi
tai nguyén thoi gian - tan s6 PUSCH hop 18 ma mdi tai nguyén thoi gian - tan sb
PRACH duroc 4nh xa dén. Khéi tai nguyén thoi gian - tn s6 PUSCH hop 1€ 12
khéi tai nguyén thoi gian - tAn s6 PUSCH théa man quy tic 4nh xa. Phuong phap
4nh xa mdi tai nguyén thoi gian - tin s6 PRACH dén khéi tai nguyén thoi gian -
tin s& PUSCH hop 1& gidng nhu phuong phép néu trén, va céc chi tiét khong
dugc mo ta lai & day.

L4y vi du khac, Fig.17 thé hién cac mbi quan hé 4nh xa gifta céc tai nguyén
thoi gian - tAn s& PRACH va cac khéi tai nguyén thdi gian - tAn s6 PUSCH trong
hai chu ky anh xa. Gia st rang chu ky 4nh xa dugc tao cAu hinh bang thiét bi
mang gidng nhu chu ky PRACH, va quy tic 4nh xa sau dugc tao ciu hinh: Tai
nguyén thoi gian - tdn s6 PRACH va khéi tai nguyén thoi gian - tdn s6 PUSCH
ma tai nguyén thoi gian - tAn s& PRACH duoc 4nh xa va tuong tng khong thé
chdng l4p trong mién thoi gian. Khi thiét bi mang tao cdu hinh Ns=1, n6 chi bédo
rang mdi tai nguyén PRACCH dirgc énh xa dén mot khdi tai nguyén thoi gian -
tdn s6 PUSCH. Trong khi 4nh xa cu thé, trong mdt chu ky 4nh xa, tai nguyén thoi
gian - tdn s6 PRACH #0 duoc 4nh xa dén khéi tai nguyén thoi gian - tan sb
PUSCH #0, va tai nguyén thoi gian - tin s6 PRACH #1 dugc 4nh xa dén khéi tai
nguyén thoi gian - tAn s PUSCH #1. Tai nguyén thoi gian - tan s6 PRACH #2
can dugc anh xa dén khéi tai nguyén thoi gian - tin s6 PUSCH #2 theo thir tu
anh xa. Tuy nhién, do khéi tai nguyén thoi gian - tdn s PUSCH #2 va tai nguyén
thoi gian - tAn s6 PRACH #2 dugc dit trong ciing mién thoi gian, khéi tai nguyén
thoi gian - tAn s& PUSCH #2 duoc anh xa ngugc vé khéi tai nguyén thoi gian -
tAn s6 PUSCH #3. Tai nguyén thdi gian - tin s PRACH #3 tuan tu dugc énh xa
dén khdi tai nguyén thoi gian - tAn s PUSCH #0. Phuong phap anh xa trong chu
ky 4nh xa khéc 1a twong tu, va cac chi tiét khong dugce mo ta lai.

Cén luu ¥ ring khi thiét bi mang tao cdu hinh N, > 1, s6 lwong khdi tai
nguyén thoi gian - tin s6 PUSCH duoc bao gdm trong mét chu ky énh xa thuong

bé“mg hai hodc 16n hon hai 14n Na. Do viy, dé d& mo ta, vi du trong d6 mét chu
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ky é4nh xa bao gbém nim khéi tai nguyén thoi gian - tn s6 PUSCH va mot chu
ky anh xa bao gbm hai tai nguyén thoi gian - tin s6 PRACH dugc st dung dé
mo ta & day. _

L4y vi du khac, Fig.18 thé hién cac mbi quan hé 4nh xa giita céc tai nguyén
thoi gian - tAn s6 PRACH va céc khéi tai nguyén thoi gian - tdn s6 PUSCH trong
hai chu ky anh xa. Gia su rang chu ky 4nh xa dugc tao cAu hinh bang thiét bi
mang gibng nhu chu ky PRACH. Khi thiét bi mang tao cau hinh N4=2, n6 chi
béo ring mdi tai nguyén PRACH dugc 4nh xa dén hai khdi tai nguyén thoi gian
- tn s PUSCH. Trong khi 4nh xa cu thé, trong mot chu ky 4nh xa, tai nguyén
thoi gian - tan s6 PRACH #0 dugc 4nh xa dén khéi tai nguyén thoi gian - tan sb
PUSCH #0 va khéi tai nguyén thoi gian - tin s6 PUSCH #1, va tai nguyén thoi
gian - tan sé PRACH #1 duoc 4nh xa dén khéi tai nguyén thoi gian - tan sb
PUSCH #2 va khéi tai nguyén thoi gian - tin s6 PUSCH #3. Phuong phap anh
xa trong chu ky 4nh xa khéc 1a tuong tu, va céc chi tiét khong duoc mo ta lai.

Fig.16 dén Fig.18 déu duge md ta bing cach sir dung vi du trong d6 chu ky
4nh xa gidng nhu chu ky PRACH (chu ky cua tai nguyén thoi gian - tan sb
PRACH). Chu ky énh xé néu trén ciing c¢6 thé 1a boi sb6 nguyén cta chu k¥
PRACH. Trong trudng hgp nay, trong khi 4dnh xa, tAt ca cac PRACH trong chu
ky 4nh xa dugc 4nh xa theo thir tir 4nh xa dinh trude tir cac tai nguyén thoi gian
- tn s6 PRACH dén cac khéi tai nguyén thoi gian - tan s6 PUSCH va tht tu ctia
céc khdi tai nguyén thoi gian - tdn s6 PUSCH. C4c phuong phép 4nh xa 14 twong
tu, va vi du trong d6 chu ky 4nh xa bing hai lan chu ky PRACH dugc sir dung
duéi day dé mo ta. |

Léy vi du khac, ngoai trir viéc chu ky 4nh xa bang hai 14n chu ky PRACH,
tire 13, chu ky 4nh xa bang 20 ms, thong tin cAu hinh khac gidng nhu théng tin
khac trén Fig.16. Can luu y ring céc sb thir ty clia cac khéi tai nguyén thoi gian
- tin s6 PUSCH thay ddi trong chu ky PRACH thtr hai. Trong trudng hop nay,
trong khi énh xa cu thé, mbi quan hé 4nh xa cho céc tai nguyén thoi gian - tan sb
PRACH trong chu ky PRACH tht nhét gidng nhu mdi quan hé trén Fig.16, va
céc chi tiét khong dugc md ta lai. Trong chu ky PRACH thir hai, tai nguyén thoi

gian - tdn s6 PRACH #0 duogc 4nh xa dén tai nguyén thoi gian - tan sb #4 va tai
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nguyén thoi gian - tAn sb #6, va tai nguyén thdi gian - tdn s6 PRACH #1 dugc
4nh xa dén tai nguyén thoi gian - tAn sb #6 va tai nguyén thoi gian - tAn s6 #7.
X PRYIER A 1s 21s 3 [ Py o
Két luan, khi thi€t bi mang tao cau hinh N4<1, chi bdorang - cac tainguyen
4

thoi gian - tAn s6 PRACH duoc 4nh xa dén mot khdi tai nguyén thoi gian - tan
s6 PUSCH. Khi thiét bi mang tao ciu hinh N4=1, chi bdo réng mot tai nguyén
PRACH duogc 4nh xa dén mot khéi tai nguyén thdi gian - tan sé PUSCH. Khi
thiét bi mang tao cau hinh Ns>1, chi bdo rang mot tai nguyén thoi gian - tan sb
PRACH duoc 4nh xa dén Nu khéi tai nguyén thoi gian - tan s6 PUSCH.

Khi quy tic dinh truéc xac dinh nhom tai nguyén thoi gian - tdn s6 PRACH
mic dinh 12 mdi tai nguyén thoi gian - tAn s6 PRACH 1a nhom tai nguyén thoi
gian - tin s6 PRACH, ching han, trén cic hinh v& tir Fig.16 dén Fig.19, tai
nguyén thoi gian - tin s6 PRACH #n tao thanh nhom tai nguyén thoi gian - tin
s PRACH #n, va thr ty cia nhém tai nguyén thoi gian - tAn s6 PRACH gidng
nhu thir tu cta cac tai nguyén thoi gian - tdn s PRACH.

~ Khi quy tc dinh truéc dé xac dinh nhom tai nguyén thoi gian - tdn s6 PRACH
chinh 14 céc tai nguyén thoi gian - tAn s6 PRACH duoc dit trong cung tai nguyén
mién thdi gian PRACH tao nhom tai nguyén thoi gian - tan s6 PRACH, hodc cac
tai nguyén thoi gian - tdn s6 PRACH dugc dit trong cﬁng khe c6 thé tao nhém
tai nguyén thoi gian - tin s6 PRACH, ching han, trén Fig.16 va Fig.17, do tai
nguyén mién thoi gian PRACH #0 va tai nguyén mién thoi gian PRACH #1 dugc
dit trén cung tai nguyén mién thoi gian PRACH, va dugc dit trong cung khe, tai
nguyén thoi gian - tAn s6 PRACH #0 va tai nguyén thoi gian - tan s6 PRACH #1
c6 thé tao nhém tai nguyén thoi gian - tan s6 PRACH; do tai nguyén mién thoi
gian PRACH #2 va tai nguyén mién thoi gian PRACH #3 dugc dit trén cung tai
nguyén mién thoi gian PRACH, va dugc dat trong cung khe, tai nguyén thoi gian
- thn s PRACH #2 va tai nguyén thoi gian - tin s6 PRACH #3 c6 thé tao nhém
tai nguyén thoi gian - tin s6 PRACH. Liy vi du khéc, trén Fig.18 va Fig.19, tat
cé& céc tai nguyén thoi gian - tin s6 PRACH duoc dit trén céc tai nguyén mién
thoi gian PRACH khéc nhau, va dugc dit trong cac khe khéac nhau. Do véy, tai
nguyén thoi gian - tdn s& PRACH #n tao nhém tai nguyén thoi gian - tan sb

PRACH #n, va thi ty cia nhém tai nguyén thoi gian - tin s PRACH gibng nhu
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thir tir clia cac tai nguyén thoi gian - tin s6 PRACH.

Khi quy téc dinh truge dé xac dinh nhém tai nguyén thoi gian - tdn s6 PRACH
chinh 12 céc tai nguyén thoi gian - tAn s6 PRACH ma sir dung cung b¢ 2 4nh xa
c6 thé tao thanh mot nhém tai nguyén thoi gian - tin s PRACH, ching han, khi
N; < 1, nhu duoc thé hién trén Fig.16, do tai nguyén thoi gian - tAn s6 PRACH
#0 va tai nguyén thoi gian - tan s6 PRACH #1 dugc 4nh xa dén cung khéi tai
nguyén thoi gian - tAn s PUSCH, tai nguyén thdi gian - tdn s6 PRACH #0 va
tai nguyén thoi gian - tin s6 PRACH #1 c6 thé tao nhém tai nguyén thoi gian -
tin s6 PRACH, which is nhom tai nguyén thoi gian - tAn s6 PRACH #0; va tai
nguyén thoi gian - tAn s PRACH #2 va tai nguyén thoi gian - tan s6 PRACH #3
c6 thé tao nhom tai nguyén thdi gian - tin s PRACH, vén 12 nhém tai nguyén
thoi gian - tAn s6 PRACH #1. Ly vi du khéc, khi N; = 1, nhu dugc thé hién
trén Fig.17, mdi tai nguyén thoi gian - tan s6 PRACH trong chu ky anh xa c6 thé
132 mot nhém tai nguyén thoi gian - tAn s& PRACH, va thtr tu cia nhom céc tai
nguyén thoi gian - tan s6 PRACH gidng nhu tht ty clia cdc tai nguyén thoi gian
- tin s6 PRACH. Ly vi du khéc, khi N; > 1, nhu dugc thé hién trén Fig.8, mbi
tai nguyén thoi gian - tdn s PRACH trong chu ky énh xa c6 thé 14 one nhom tai
nguyén thoi gian - tin s6 PRACH, va tht tu cia nhém céc tai nguyén thoi gian
- tAn s6 PRACH gidng nhur thir tu cla cdc tai nguyén thoi gian - tdn s6 PRACH.

Theo trién khai kha thi khac cia phuong phép th{ hai, thong tin c4u hinh thir
hai c6 thé con bao gdbm tham s& Ns va tham s6 Ne.

Theo trién khai nay, thiét bi mang c6 thé tao cu hinh, béng cach st dung
tham sb N trong thong tin cAu hinh tht hai, s6 luong céc tai nguyén thoi gian -
tin s PRACH dugc bao gdm trong mdi nhom tai nguyén thoi gian - tan sb
PRACH, va sau do, thiét 1ap mdi quan hé 4nh xa gifta nhoém tai nguyén thoi gian
- tin s6 PRACH va khéi tai nguyén thoi gian - tan s PUSCH bang cach st dung
tham s6 N.

Cu thé, tham s6 N5 dugc str dung dé xac dinh sb lurong tai nguyén thoi gian -
tn s6 PRACH dugc bao gdm trong mdi nhom tai nguyénihéri gian - tan sb
PRACH. Trong truong hop nay, UE ¢o thé x4c dinh mdi nhém tai nguyén thoi

gian - tAn s6 PRACH theo thtr tu dinh trudc cua céc tai nguyén thoi gian - tin s6
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PRACH va theo quy tic rang ctr Ns tai nguyén thoi gian - tAn s PRACH tao
thanh mot nhém tai nguyén thoi gian - tin s PRACH.

CAn lwu y rang sau khi nhom tai nguyén thoi gian - tAn s6 PRACH dugc xac
dinh, thr ti ctia nhém céc tai nguyén thoi gian - tan sé PRACH c6 thé con duge
xac dinh theo thit tu ctia céc tai nguyén thoi gian - tin s PRACH dugc bao gdm
trong nhom tai nguyén thoi gian - tin s6 PRACH. Cu thé 13, thtr tu ctia nhom tai
nguyén thoi gian - tin s& PRACH c6 thé dugc xac dinh dua trén thi tu cla cic
tai nguyén mién tan sb and th tu cia céc tai nguyén mién thoi gian cla cac tai
nguyén thoi gian - tAn s& PRACH duoc bao gdm. Ching han, nhém céc tai
nguyén thoi gian - tin s6 PRACH c6 thé duoc sép xép theo thi tu ting dan cia
céc tai nguyén mién tan s6 Gia céc tai nguyén thi gian - tAn s6 PRACH duoc
bao gdm, va sau d6 theo th tu ting dén cua cic tai nguyén mién thoi gian ciia
cac tai nguyén thoi gian - tn s6 PRACH duogc bao gdm. Thir tu ciia nhom tai
nguyén thoi gian - tin s6 PRACH & déy gidng nhu thtr tu cla céc tai nguyén thoi
gian - tin s6 PRACH, va céc chi tiét khong duge md ta lai & day.

Tham s Ng duge st dung dé x4c dinh sé luong khéi tai nguyén thoi gian -
tin s6 PUSCH ma mdi nhém tai nguyén thoi gian - tan s6 PRACH dugc 4nh xa
dén.

Trong chu ky anh xa, mdi nhém tai nguyén thoi gian - tAn s6 PRACH dugc
4nh xa theo thtr tu 4nh xa dinh trudce tir cac tai nguyén thoi gian - tan s6 PRACH
dén céc khéi tai nguyén thoi gian - tAn s6 PUSCH. Tht tu 4nh xa dinh trudc tir
céc tai nguyén thoi gian - tin s6 PRACH dén cac khéi tai nguyén thoi gian - tin
s6 PUSCH c6 thé 13 4nh xa dugc thuc hién theo céc sb thir tu ciia nhém céc tai
nguyén thoi gian - tin s6 PRACH.

C6 thé hiu ring, khi c4c khéi tai nguyén thai gian - tn s6 PUSCH dugc xde
dinh, thtt tu cla cac khéi tai nguyén thoi gian - tdn s6 PUSCH ciing dugc xé4c
dinh, va co thé dugce xac dinh theo thir tu clia cic tai nguyén mién thoi gian bi
chiém béi cac khdi tai nguyén thoi gian - tin s6 PUSCH. Chang han, c4c khéi
tai nguyén thoi gian - tan s6 PUSCH c6 thé dugc sép xép theo tht ty tang dan
cua tai nguyén mién thoi gians bi chiém béi céac khdi tai nguyén thoi gian - tan

s6 PUSCH.
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Trong trudng hop nay, khi mdi nhém tai nguyén thoi gian - tdn s6 PRACH
dugc é4nh xa dén N khdi tai nguyén thoi gian - tan s6 PUSCH, viéc anh xa dugc
thuc hién theo thir tw anh xa dinh trudc tr cac tai nguyén thoi gian - tdn sb
PRACH dén cac khéi tai nguyén thoi gian - tin s6 PUSCH bao gdm it nhét hai
y nghia: Y nghia thtt nhét 13 thir tu 4nh xa cia tit ca nhém céc tai nguyén thoi
gian - tin sé PRACH, tirc 13, nhom tai nguyén thoi gian - tan s6 PRACH nao
duoc 4nh xa trude, va nhém tai nguyén thoi gian - tin s6 PRACH nao dugc anh
xa sau. Y nghia thir hai 1a N khéi tai nguyén thoi gian - tn s PUSCH ma mdi
nhom tai nguyén thoi gian - tAn s6 PRACH dugc 4nh xa theo tht ty cia cdc khéi
tai nguyén thoi gian - tAn s6 PUSCH, ttrc 13, Ng khéi tai nguyén thoi gian - tan

2
A

s6 PUSCH cu thé ma mdi tai nguyén thoi gian - tn s8 PRACH duoc 4nh xa cu
thé trong khi 4nh xa. | |

Can luu y rang, trong mot chu ky anh xa, khi s6 luong nhom céc tai nguyén
thot gian - tin s6 PRACH 16n hon sb lugng khéi tai nguyén thoi gian - tan sb
PUSCH, nghia 12 khi nhém c4c tai nguyén thi gian - tan s6 PRACH dugc 4nh
xa theo thtr tir 4nh xa dinh truéce, nhom céc tai nguyén thoi gian - tan s6 PRACH
dugc anh xa ldp lai dén cac khdi tai nguyén thoi gian - tn s6 PUSCH, cho dén
khi mdi nhom tai nguyén thoi gian - tin s6 PRACH trong chu ky anh xa dugc
4nh xa dén it nhit mot khéi tai nguyén thoi gian - tAn s6 PUSCH.

Theo mdt sé phuong 4n thuc hién, thong tin c4u hinh thir hai ¢6 thé con bao
g(“)m thong tin vé mot sb quy tic 4nh xa. Cu thé 13, thiét bi mang c6 thé con tao
c4u hinh mot sb quy tic 4nh xa. Chéng han, nhom tai nguyén thoi gian - tan sb
PRACH va khdi tai nguyén thoi gian - tAn s6 PUSCH ma nhém tai nguyén thoi
gian - tan s PRACH dugc 4nh xa va tuong Ung véi khong thé chong lp trong
mién thoi gian. LAy vi du khéc, nhom tai nguyén thoi gian - tan s6 PRACH va
khdi tai nguyén thoi gian - tin s PUSCH ma nhém tai nguyén thoi gian - tan sb
PRACH dugc 4nh xa va tuong ing véi khong thé chdng 14p trong mién tan sd.
Co6 thé hiéu ring quy tic 4nh xa c6 thé dugc dinh trude theo cach khdc, tic la,
khong can dugc tao cAu hinh bang thiét bi mang. Diéu nay khong bi gidi han
theo cdc phuong an thyre hién sang ché.

Trong truong hop nay, tham s& N5 duoc st dung @& xac dinh s6 luong khéi
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tai nguyén thoi gian - tdn s PUSCH hop 1é ma mdi nhém tai nguyén thoi gian -
tin s PRACH dugc 4nh xa dén. Khéi tai nguyén thoi gian - tn s6 PUSCH hop
1& 12 khéi tai nguyén thoi gian - tin s§ PUSCH théa mén quy téc dnh xa. Phuong
phap 4nh xa mdi nhém tai nguyén thoi gian - tin s6 PRACH dén khdi tai nguyén
thoi gian - tin s6 PUSCH hop 1& gidng nhu phuong phép néu trén, va cac chi tiét
khéng duge mo ta lai & day.

Ching han, dua vao Fig.16, gia sir ring cac tai nguyén thoi gian - tan sb
PRACH va c4c khdi tai nguyén thoi gian - tin s§ PUSCH duoc tao ciu hinh nhu
trén Fig.16. Trong trudng hop nay, khi thiét bi mang tao cAu hinh Ns=2 va Ng=1,
n6 chi bao rang ctr hai tai nguyén thoi gian - tan s6 PRACH tao thanh mdt nhom
tai nguyén thoi gian - tin s6 PRACH, va mdi nhém tai nguyén dugc énh xa dén
mot khéi tai nguyén thoi gian - tan sb PUSCH. Do vay, co thé dugc x4c dinh
ring trong chu ky 4nh xa thi nhét, tai nguyén thoi gian - tAn s6 PRACH #0 va
tai nguyén thoi gian - tin s6 PRACH #1 tao nhém tai nguyén thoi gian - tan sb
PRACH #0, va tai nguyén thoi gian - tin s6 PRACH #2 va tai nguyén thoi gian
- tAn s6 PRACH #3 tao nhom tai nguyén thoi gian - tan s6 PRACH #1. Trong khi
anh xa, nhom tai nguyén thoi gian - tin s6 PRACH #0 dugc anh xa dén khoi tai
nguyén thoi gian - tdn s6 PUSCH #0, va nhém tai nguyén thoi gian - tan sb
PRACH #2 dugc 4nh xa dén khéi tai nguyén thoi gian - tin s6 PUSCH #1. Anh
xa trong chu k¥ 4nh xa thir hai 1a gidng nhau, va céc chi tiét khong duge mo ta
lai.

L4y vi du khéc, dwa vao Fig.17, gia st ring cac tai nguyén thoi gian - tan sb
PRACH va cac khéi tai nguyén thoi gian - tin s PUSCH duoc tao cdu hinh nhu
trén Fig.17, va thiét bi mang tao cAu hinh quy tic 4nh xa: Nhom tai nguyén thoi
gian - tAn s6 PRACH va khéi tai nguyén thoi gian - tan s6 PUSCH ma nhém tai
nguyén thoi gian - tin s PRACH duoc 4nh xa dén d6 khong thé nim trong cling
mién thoi gian. Trong trudng hop nay, khi thiét bi mang tao cdu hinh Ns=1 va
Ne=1, n6 chi bao ring mdi tai nguyén thoi gian - tin s6 PRACH tao mdt nhom
tai nguyén thoi gian - tAn s6 PRACH, va mdi nhém tai nguyén dugc dnh xa dén
maot khéi tai nguyén thoi gian - tin s PUSCH. Do viy, c6 thé dugc xac dinh
ring trong chu ky 4nh xa thtr nhét, tai nguyén thoi gian - tdn s6 PRACH #0 tao
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nhém tai nguyén thoi gian - tAn s PRACH #0 va duogc 4nh xa dén khdi tai
nguyén thoi gian - tn sé PUSCH #0, tai nguyén thi gian - tin s PRACH #1
tao nhém tai nguyén thoi gian - tAn s6 PRACH #1 va dugc 4nh xa dén khéi tai
nguyén thoi gian - tAn s PUSCH #1, tai nguyén thoi gian - tAn s6 PRACH #2
tao nhom tai nguyén thoi gian - tAn s& PRACH #2 va duoc 4nh xa dén khéi tai
nguyén thoi gian - tAn s PUSCH #3, va tai nguyén thoi gian - tdn s6 PRACH
#3 tao nhom tai nguyén thoi gian - tin s PRACH #3 va duoc 4nh xa dén khéi
tai nguyén thoi gian - tdn s PUSCH #1. Anh xa trong chu ky 4nh xa thir hai la
twong tu, va céc chi tiét khong duge mo ta lai.

L4y vi du khac, dya vao Fig.18, gia st rang cac tai nguyén thoi gian - tan sd
PRACH va khéi tai nguyén thoi gian - tin s 1EUSCHS_ dwoc tao cdu hinh nhur
trén Fig.18, va thiét bi mang tao cdu hinh quy tac 4nh xa: Nhém tai nguyén thoi
gian - tAn s PRACH va khéi tai nguyén thoi gian - tin s6 PUSCH ma nhom tai

nguyén thoi gian - tAn s6 PRACH duoc 4nh xa khong thé ndm trong cling mién

thoi gian. Trong truong hop nay, khi thiét bi mang tao céu hinh Ns=1 va N¢=2,
chi bao ring mbi tai nguyén thoi gian - tdn s PRACH tao mdt nhom tai nguyén
thoi gian - tan s6 PRACH, va mdi nhém tai nguyén duge dnh xa dén hai khoi tai
nguyén thoi gian - tin s6 PUSCH. Do vdy, c6 thé duge x4c dinh rang trong chu
ky énh xa thr nhét, tai nguyén thoi gian - tin s PRACH #0 tao nhém tai nguyén
thoi gian - tAn s6 PRACH #0 va duoc anh xa dén khdi tai nguyén thoi gian - tan
s6 PUSCH #0 va khdi tai nguyén thoi gian - tin s6 PUSCH #2, va tai nguyén
thoi gian - tin s6 PRACH #1 tao nhém tai nguyén thoi gian - tan s6 PRACH #1,
va duoc anh xa dén khdi tai nguyén thoi gian - tan s PUSCH #1 va khéi tai
nguyén thoi gian - tdn s& PUSCH #3. Anh xa trong chu ky 4nh xa th{ hai la
twong tu, va céc chi tiét khong duge mo ta lai.

Theo trién khai kha thi khac nita ctia phuong phép thir hai, thong tin céu hinh
thir hai c6 thé con bao gdm tham s6 N7 va thong tin v& méu hinh 4nh xa th{ hai.

Theo trién khai nay, thiét bi mang c6 thé tao cdu hinh, bang cach st dung
tham s6 N7 trong thong tin céu hinh thit hai, s6 luong céc tai nguyén thoi gian -
tin s PRACH dugc bao gdm trong mdi nhom tai nguyén thoi gian - tan sb

PRACH, va sau d6, thiét 1ap mdi quan hé 4nh xa gitra nhom tai nguyén thoi gian
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- tin s PRACH va khéi tai nguyén thoi gian - tin s PUSCH bing céch st dung
mau hinh 4nh xa thir hai.

Cu thé, tham sé N7 duge st dung dé xac dinh s6 luong tai nguyén thoi gian -
tin sé PRACH duogc bao gdm trong mdi nhém tai nguyén thoi gian - tin sb
PRACH. Y nghia va chirc ndng ctia tham s6 N giéng nhu cta tham s& Ns theo
trién khai néu trén, va cac chi tiét khong dugc md ta lai & day.

Sau khi céc tai nguyén thoi gian - thn s6 PRACH dugc tao cdu hinh dugc
nhom thanh nhém tai nguyén thoi gian - tin s6 PRACH dua trén tham s& Ny,
Tt 13, sau kh nhém céc tai nguyén thoi gian - tin s& PRACH dugc xac dinh,
nhém cdc tai nguyén thoi gian - tn s6 PRACH c6 thé duoc 4nh xa.

Mau hinh 4nh xa thit hai dugce sir dung dé x4c dinh it nhét mot khéi tai nguyén
thi gian - tAn s PUSCH. Chéang han, mAu hinh 4nh xa thir hai ¢6 thé 1a mot
hodc nthiéu tap hop s6 thir tur, va moi tap hop s thit tr bao gdm cac sb thu tu cla
mot hodic nhidu khéi tai nguyén thoi gian - tan s6 PUSCH. Nhu dugc mo t trén
day, khi m3i khi tai nguyén thoi gian - tn s6 PUSCH dugc xéc dinh, thir tr cla
cac khéi thoi gian - tan s6 cling dugc xé4c dinh. Trong trudng hop nay, cac s6 thtr
tu cla cac khéi tai nguyén thoi gian - tin s& PUSCH c6 thé dugc xac dinh dya
trén thit tu cia cac khéi tai nguyén thoi gian - tAn s6 PUSCH. Chéng han, c4c s6
thlr ty cla cac khéi tai nguyén thoi gian - tin sé PUSCH c6 thé dugc sip xép
theo thir tu ting dan cta cic tai nguyén mién thoi gian clia cac khéi tai nguyén
thoi gian - tin s6 PUSCH.

Ching han, dya vao Fig.20, gia st ring céc tai nguyén thoi gian - tan sb
PRACH va céc khéi tai nguyén thoi gian - tn s6 PUSCH duoc tao cdu hinh nhu
trén Fig.20, va chu ky 4nh xa dugc tao c4u hinh bang thiét bi mang béng hai lan
chu ky PRACH. Khi mang tao cdu hinh N-=1, miu hinh 4nh xa th hai 1a
{(#0,#2), (#1, #3), (#4, #5), (#6, #7)}. Trong truong hop nay, trong khi dnh xa
cu thé, trong chu ky 4nh xa, mdi tai nguyén thoi gian - tan s PRACH tao mot
nhém tai nguyén thoi gian - tan s6 PRACH, dé thu dugc nhoém tai nguyén thoi
gian - tin s6 PRACH #0 dén nhém tai nguyén thoi gian - tdn s6 PRACH #3. Sau
d6, anh xa duoc thuc hién theo thtr tu cta cac sb thir tu 4nh xa trong mau hinh

4nh xa thir hai. Cu thé 13, nhém tai nguyén thdi gian - tan s6 PRACH #0 dugc
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4nh xa dén khi tai nguyén thoi gian - tAn s6 PUSCH #0 va khoi tai nguyén thai
gian - tAn s6 PUSCH #2 bang céch st dung tip hop s6 thi tu thi nhét, nhém tai
nguyén thoi gian - tAn sé PRACH #1 dugc anh xa dén khéi tai nguyén thoi gian
- thn s8 PUSCH #1 va khéi tai nguyén thoi gian - tin s6 PUSCH #3 bang cach
sir dung tap hop s6 thit tyr tht hai, nhém tai nguyén thoi gian - tan s6 PRACH #2
duoc 4nh xa dén khéi tai nguyén thoi gian - tn s PUSCH #4 va khéi tai nguyén
thoi gian - tdn sé PUSCH #5 bang cach st dung tip hop s6 tha tir thi ba, va
nhém tai nguyén thoi gian - tin s6 PRACH #3 dugc anh xa dén khdi tai nguyén
thoi gian - tan s PUSCH #6 va khéi tai nguyén thoi gian - tn s6 PUSCH #7
bang cach st dung tap hop s6 thit tu thir tu.

3. Thong tin céu hinh thi ba

C6 thd dugce biét tir md ta néu trén ring méi quan hé &nh xa gitta nhoém tai
nguyén thoi gian - tin s6 PRACH va khéi tai nguyén thoi gian - tan sf» PUSCH
¢6 thé dugc xdc dinh cudi cling dua trén thong tin cAu hinh thi nhat va thong tin
cAu hinh thit hai. Ngoai ra, thiét bi mang c6 thé thiét 1ap mdi quan hé 4nh xa gifta
chudi mao dau trong nhém tai nguyén thoi gian - tdn s PRACH va mdi tai
nguyén thoi gian - tan s& PUSCH trong khdi tai nguyén thoi gian - tn s6 PUSCH
bang céch tao c4u hinh thong tin cu hinh th ba. Do nhém tai nguyén thoi gian
- tAn s6 PRACH c6 thé bao gdbm mot hodc nhiéu céc tai nguyén thdi gian - tan
s6 PRACH, c6 thé c6 céc trudng hop déi voi sb luong chudi mao dau dugc bao
gdm trong mdi nhoém tai nguyén thoi gian - tdn s6 PRACH. Do vay, thdng tin
c4u hinh tha ba duogc tao cdu hinh bing céch st dung phwong phép, sao cho mdi
quan hé anh xa gifta chudi mao dau va tai nguyén thoi gian - tdn s6 PUSCH c6
thé duroc thiét 1ap linh hoat hon, nho d6 théa man cdc yéu cau.

Chéc chén 13, c6 thé hiéu ring, cling c6 thé duoc biét tir mo ta néu trén 1a mbi
quan hé 4nh xa gifra tai nguyén thoi gian - tin s PRACH va khdi tai nguyén thoi
gian - tan s6 PUSCH c¢6 thé dugc x4c dinh dya trén thong tin cAu hinh thir nhét
va thong tin cdu hinh tht hai. Trong trudng hop nay, thiét bi mang c6 thé thiét
1ap truc tiép, bang cach st dung thong tin c4u hinh tht ba, mbi quan hé 4nh xa
gifta tai nguyén thoi gian - tAn s6 PUSCH va chudi mao ddu dugc bao gdm trong

mdi tai nguyén thoi gian - tan s6 PRACH. Phuong phép cu thé tao cdu hinh thong
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tin cdu hinh thr ba 14 tuong ty.
Phuong phép tao cAu hinh thong tin cAu hinh thi ba dugc md ta below bang
céch sir dung vi du trong d6 thiét bi mang tao cdu hinh mdi quan hé 4nh xa gitta

chudi mao ddu trong nhém tai nguyén thoi gian - tan s6 PRACH va mbi tai
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nguyén thoi gian - tin s6 PUSCH trong khdi tai nguyén thoi gian - thn 6 PUSCH.

Cu thé, chudi mao dau dugc bao gdm trong mbi nhom tai nguyén thoi gian -
tAn s6 PRACH va tai nguyén thoi gian - tin s6 PUSCH duoc bao gém trong médi
khéi tai nguyén thoi gian - tdn s6 PUSCH cén duge x4c dinh trude.

C6 thé duoc biét tir cdc phan md ta néu trén cua thong tin céu hinh thtr nhat
ring tip hop chudi mao d4u trong mdi tai nguyén thdi gian - tdn s6 PRACH, Ttrc
13, chudi mao diu duoc bao gdm trong mdi tai nguyén thoi gian - tin s6 PRACH,
c6 thé dugce x4c dinh dua trén thong tin cAu hinh tht nhit. Ngoai ra, tai nguyén
thdi gian - tAn s6 PRACH dugc bao gdbm trong mbi nhom tai nguyén thoi gian -
tin s6 PRACH c6 thé duge xac dinh dua trén thong tin ciu hinh thtr hai. Trong
trudmg hop nay, thong tin v& chudi mao dau dugc bao gdm trong mbi nhom tai
nguyén thdi gian - tAn s PRACH c6 thé dugc x4c dinh.

Theo mdt sd phuong 4n thuc hién, thong tin c4u hinh thir ba c6 thé bao gdbm
thong tin vé kich thudc cia mdi tai nguyén thoi gian - tAn sb PUSCH trong khi
tai nguyén thoi gian - tdn s6 PUSCH. Thong tin vé kich thudce ctia mdi tai nguyén
thixi gian - tin s PUSCH c6 thé 13, ching han, s6 lugng ky hiéu lién tiép bi chiém
bai tai nguyén thoi gian - tin sé PUSCH hoic s6 luong RB lién tiép bi chiém bsi
tai nguyén thot gian - tAn s6 PUSCH. Trong truong hop nay, mdi tai nguyén thoi
gian - tAn s& PUSCH c6 thé dugc x4c dinh dua trén kich thude cla mdi tai nguyén
thoi gian - tan sb PUSCH, thtr tu cta cac tai nguyén mién thoi gian, va tht tu
cua céac tai nguyén mién tan sb.

Mot céch tiy chon, thong tin cAu hinh tht ba c6 thé con bao gdm khodng
mién thoi gian hodc khoang mién tin sb giita cédc tai nguyén thoi gian - tan sd
PUSCH lién ké&. No6i cach khéc, trong thong tin ciu hinh tht ba, liéu céac tai
nguyén thoi gian - tin s& PUSCH trong khdi tai nguyén thoi gian - tan s6 PUSCH
13 lién tuc va khoang trong trrdng hop céc tai nguyén thoi gian - tn s6 PUSCH

khong lién tuc c6 thé con duge tao cau hinh. Chéng han, néu ca khodng mién
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thoi gian 13n khodng mién tdn sb bing 0, hoic thong tin c4u hinh thtr ba khong
bao gdm théng tin vé khoang mién thoi gian hodc khoang mién tan sd, c6 thé
xem xét ring cac tai nguyén thdi gian - tin s6 PUSCH la lién tuc trong mién thoi
gian va mién tAn sb. Theo cach khac, néu chi khoang mién thoi gian bang 0 hoic
thong tin vé khodng mién thoi gian dugc tao mic dinh, c6 th8 xem xét rang tai
nguyén thoi gian - tin s6 PUSCHs la lién tuc trong mién thdi gian. Theo cach
khac, néu chi khoang mién tin s6 bing 0 hoic thong tin vé khoéng mién tan s6
dugc tao mic dinh, ¢6 thé xem xét ring cac tii nguyén thoi gian - thn s6 PUSCH
1 lién tyuc trong mién tin sb.

Theo céc phuong 4n thyc hién, thiét bi diu cudi c6 thé xéc dinh mdi tai
nguyén thoi gian - tAn s6 PUSCH dua trén thong tin vé kich thudc cla tai nguyén
thoi gian - tAn s6 PUSCH, khoang mién thoi gian, va khoang mién tan s6 duoc
tao cdu hinh trong thong tin chu hinh thtt ba, thtt tu cta cac tai nguyén mién thoi
gian, va th ty cla c4c tai nguyén mién tin s6.

Theo mét sb phuong 4n thuc hién khéc, thong tin cAu hinh thi ba c6 thé bao
g0m s6 lugng tai nguyén thoi gian - tin s6 PUSCH dugc bao gdm trong mdi khéi
tai nguyén thoi gian - tan s6 PUSCH. S4 luong tai nguyén thoi gian - tan sd
PUSCH dugc bao gdbm trong mdi khéi tai nguyén thoi gian - tan s6 PUSCH c6
thé bao gdm, ching han, sé lugng trong mién thoi gian va s lugng trong mién
tAn s6. Trong trudng hop ndy, mdi tai nguyén thoi gian - tAn s6 PUSCH c6 thé
duoc xac dinh dia trén sb lugng trong mién thoi gian, s6 lugng trong mién tin
sb, thir tir clia céc tai nguyén mién thoi gian, va tht tu cia céc tai nguyén mién
tan sb. Phuong phép x4c dinh tai nguyén thoi gian - tAn s6 PUSCH trong mdi
khéi tai nguyén thoi gian - tan s6 PUSCH khong bi gi¢i han theo cic phuong 4n
thuc hién sang ché.

C6 thé duoc biét tir cdc phdn mb ti néu trén cla thong tin cAu hinh th hai
rang thong tin c4u hinh tht hai c6 thé bao gdm s lugng cdbng DMRS dugc lién
Két véi mdi khdi tai nguyén thoi gian - tAn s PUSCH. Néu thong tin cAu hinh
thir hai khong bao gdm s6 lugng cdng DMRS, ¢6 thé xem xét mic dinh rang sd
lrong cbng DMRS dugc lién két véi mdi khdi tai nguyén thoi gian - tan sb

PUSCH bang 1.
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S6 luong céng DMRS ¢6 thé dugce x4c dinh dua trén cac tham s0, chéng han,
loai cAu hinh DMRS va sb lugng ky hiéu mién thdi gian bi chiém bsi DMRS.
N6i céch khac, thiét bi mang c6 thé khong cin thuc hién cu hinh. Diéu nay
khoéng bi gi6i han theo cac phuong én thyc hién sang ché.

San khi chudi mao dau duge bao gdm trong mdi nhém tai nguyén thoi gian -
tAn s PRACH va tai nguyén thoi gian - tin sé duge bao gdm trong mdi khéi tai
nguyén thoi gian - tAn s6 PUSCH dugc x4c dinh riéng ré, mdi quan hé 4nh xa
gitta mdi chudi mao dau va mdi tai nguyén thdi gian - tAn s6 PUSCH c6 thé con
duogc thiét 14p dua trén thong tin cau hinh thi ba.

Theo mot sb phuong 4n thuc hién, thong tin cAu hinh thtt ba bao gém mdt
kich thuéc cta cac tai nguyén thoi gian - tan sb. Noi cach khac, cac kich thuée
cta cic tai nguyén thoi gian - tin s6 PUSCH dugc bao gdm trong tht ca cac khdi
tai nguyén thoi gian - tan s6 PUSCH 12 gidng nhau. Trong trudng hop nay, thong
tin cAu hinh tha ba c6 thé bao gém viéc ¢t Ng chudi mao diu dugc 4nh xa dén
mot tai nguyén thoi gian - tin s6 PUSCH.

. A e a 2X , £ 1 .. A e P
Khi Ng<1, mot chu6i mao dau dugc 4nh xa dén - tainguyen thoi gian - tan
8

s6 PUSCH c6 céc sb thi tu lién tuc. Khi Ng=1, m{t chudi mao dau duoc dnh xa
dén mot tai nguyén thoi gian - tan s6 PUSCH c¢6 céc s6 thit tir lién tuc. Khi Ng>1,
N chudi mao diu duoc anh xa dén mot tai nguyén thoi gian - tdn s6 PUSCH c6
cac sb thir tur lién tuc.

Trong trudng hop nay, khi mdi quan hé anh xa dugc thiét 14p gitta chudi mao
d4u trong mdi tai nguyén thoi gian - tan s6 PRACH va tai nguyén thoi gian - tan
s6 PUSCH trong khéi tai nguyén thoi gian - tin s PUSCH tuong tng, 4nh xa
c6 thé duoc thuc hién dua trén tham s6 Ng, thit tir ctia cdc chudi mao dau, va tha
tu clia c4c tai nguyén thoi gian - tn s6 PUSCH.

Th tu cia cac chudi mao dau c6 thé dugc hiéu 1a thir tu cia céc tai nguyén
mién tin sb va cac tai nguyén thoi gian - tan sb bi chiém béi c4c chudi mao dau.
Chéng han, c4c chudi mao du c6 thé duge sip xép trude theo tht tu ting dan
cuia cac sb thir tu clia cac tai nguyén midn tin sé va sau d6 theo thi ti ting dan
ciia céc s6 thi tu clia céc tai nguyén mién thoi gian.

Thit tu cla cic tai nguyén thoi gian - tan so ¢ thé dugc hicu 1a thir tu cia

81

81/140



51918

c4c tai nguyén mién tin s6 bi chiém béi céc tai nguyén thoi gian - tan sb, thtr tu
cia cac tai nguyén mién thoi gian bi chiém bai cac tai nguyén thoi gian - tan s,
va thit ty cia cac sd thir tu cia cac cbng DMRS dugc lién két voi céc tai nguyén
thoi gian - tan sb. Chéng han, céc tai nguyén thoi gian - tAn s6 c6 thé dugc sip
xép theo thir tu ting dan ctia cc sb thi tu cia cac cong DMRS dugc lién két véi
céc tai nguyén thoi gian - tan sb, theo thit tu ting dan cia céc tai nguyén mién
tAn s6, va sau d6 theo thir ty ting dan cia céc tai nguyén mién thoi gian. Lay vi
du khéc, céc tai nguyén thoi gian - tin s6 c6 thé duogc sip xép theo tht ty ting
dan ctia cac sb thi tu cia cac cong DMRS dugc lién két v6i cac tai nguyén thoi
gian - tan sb, theo thtr ty ting dan clia céc tai nguyén mién thoi gian, va sau d6é
theo thi tu tang dan cta céc tai nguyén mién tan sé.

Chéng han, dva vao Fig.21, gia str rang mot nhém tai nguyén thoi gian - tn
s6 PRACH bao gdm 10 chudi mao dau, vén 1 chudi mao dAu #0 dén chudi mao
d4u #9. Ngoai ra, khéi tai nguyén thoi gian - tan s6 PUSCH tuong Gng véi tai
nguyén thoi gian - tin s PRACH bao gdm sdu tai nguyén thoi gian - tan sb
PUSCH c6 cling kich thude, va sb lugng cong DMRS duoc lién két voi khéi tai
nguyén thoi gian - tdn s PUSCH bang 8. Ngoai ra, trong thong tin cAu hinh tha
ba, Ng=2. Noi céch khéc, cir hai chudi mao dau dugc anh xa dén mot tai nguyén
thoi gian - tAn s8 PUSCH. Trong trudong hop nay, mbi quan hé 4nh xa cu thé nhu
sau:

chudi mao dau #0 duoc anh xa dén tai nguyén thoi gian - tdn s PUSCH #0:
cbng DMRS #0 dén cong DMRS #3;

chudi mao diu #1 duoc 4nh xa dén tai nguyén thoi gian - tdn s PUSCH #0:
cbng DMRS #4 dén cdng DMRS #7;

chudi mao diu #2 duoc anh xa dén tai nguyén thoi gian - tan s6 PUSCH #1:
céng DMRS #0 dén céng DMRS #3;

chudi mao diu #3 duoc 4nh xa dén tai nguyén thoi gian - tdn s6 PUSCH #1:

cdng DMRS #4 dén cdng DMRS #7;

chudi mao diu #8 duoc 4nh xa dén tai nguyén thoi gian - tdn sb PUSCH #4:

cbng DMRS #0 dén cong DMRS #3; va
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chudi mao diu #9 dugc 4nh xa dén tai nguyén thoi gian - tin s6 PUSCH #4:
céng DMRS #4 dén cdng DMRS #7.

Tai nguyén thoi gian - tan s6 PUSCH #5 khong tham gia vao viéc dnh xa, va

khong dugc str dung dé truyén thong diép Msg trong thi tuc truy nhap ngau nhién
hai buéec.

Theo phuong 4n thyc hién, khi Ng>1, tic la, cir Ns chudi mao dau dugc anh
xa dén mot tai nguyén thoi gian - tin sb PUSCH, va sb lugng céng DMRS cia
tai nguyén thoi gian - tdn s6 PUSCH 15 E (E 12 sé nguyén 16n hon 1), 4nh xa c6
thé dugc thuc hién theo thi tur ciia Ng chudi mao dau va th tu cda céc céng
DMRS duoc lién két ﬁéi tai nguyén thoi gian - tdn s PUSCH.

Trong mot so vi dy, cac cong DMRS duoc lién két voi tai nguyén thoi gian -

g,

tAn s& PUSCH c6 thé durge phén chia thanh Ns phén dya trén thir ty clia cac cong
DMRS duroc lién két véi tai nguyén thoi gian - tan s6 PUSCH, va moi phan lan
lugt trong mg véi mot chudi mao dau.

Chéng han, trong phuong phép 4nh xa dugc thé hién trén Fig.21, Ns=2, va
E=8. Ttc 13, ¢t hai chudi mao diu duoc anh xa dén mot tai nguyén thoi gian -
tAn s& PUSCH. Sé lugng cong DMRS dugc lién két véi mdi tai nguyén thoi gian
- tin s6 PUSCH bing 8, céc cdng DMRS dugce lién két voi moi tai nguyén thoi
gian - tAn s&6 PUSCH dugc phan chia thanh hai phén dua trén céc s6 tha tr cia
céac céng DMRS, va mdi phﬁn turong tng véi mot chudi méao dau. Cu thé 13, chudi
mao diu #0 duge 4nh xa dén tai nguyén thoi gian - tin s PUSCH #0: cong
DMRS #0 dén céng DMRS #3; chudi mao diu #1 duoc anh xa dén tai nguyén
thoi gian - tAn s6 PUSCH #0: cong DMRS #4 dén céng DMRS #7. Anh xa cia
céc chudi mao dau khac 13 twong tur, va céc chi tiét khong dugc mé ta lai.

Trong mot sb vi du khéc, anh xa l3p co thé dugc thuc hién theo cach khac
theo cdch mot — mdt dua trén thir tyr cua cac chudi mao dau va thir tr clia céc )
thir tu cua cac cdng DMRS, cho dén khi mdi chudi trong Ng chudi mao dau duge
4nh xa dén it nhit mot céng DMRS s tht tu. Cu thé 13, trong ctt Ng chubi mao
du, chudi mao d4u #n dugc 4nh xa dén cdbng DMRS #(n mod E) ctia tai nguyén
thr gian - thn s6 PUSCH tuong tmg v6i Ns chudi mao dau.

Chang han, Ng=5, va E=4. Cu th€ 13, cr nam chuoi mao dau can duge anh xa
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dén mot khéi tai nguyén thoi gian - tin s PUSCH, va mdi khdi tai nguyén thoi
gian - tin s PUSCH duogc lién két véi bdn cdng DMRS. Trong khi 4nh xa cu
thé, chudi mao dau #0 dugce 4nh xa dén céng DMRS #0, chudi mao dau #1 duogc
anh xa dén céng DMRS #1, ..., va chudi mao dau #4 dugc 4nh xa dén céng
DMRS #4. Trong trudong hop nay, chudi mao dau #5 khong tham gia vao anh xa.
Do vdy, anh xa 13p lai duoc thuc hién, va chudi mao diu #5 dugc 4nh xa dén
cbng DMRS #0.

LAy vi du khac, Ng=3, va E=8. Cu thé 13, ctr ba chudi mao dau can dugc 4nh
xa dén mot khéi tai nguyén thoi gian - tAn s6 PUSCH, va mdi khdi tai nguyén
thoi gian - tin s PUSCH duoc lién két véi tém'céng DMRS. Trong khi 4nh xa
cu thé, chudi mao dAu #0 dugc anh xa dén cbng DMRS #0, chudi mao dau # 1
duoc 4nh xa dén cong DMRS # 1, va chuBi mao diu #2 dugce anh xa dén cong
DMRS #2.

Trong mot s6 vi du khéc nira, 4nh xa lip c6 thé dugc thuc hién theo cach khac
theo cach mdt — mot dua trén thir tu cia céc chudi mao dau va thit ty clia cac sb
thir tu cia cac cdng DMRS, cho dén khi mdi céng DMRS ctia mdi khéi tai
nguyén thoi gian - thn s PUSCH dugc anh xa dén it nht mot chudi mao dau.
Trong truong hop nay, khi Ns<E, chudi mao ddu #n trong mdi Ns chudi mao dau
duoc anh xa dén cong DMRS #(Ng*i+n) clia tai nguyén thoi gian - tn s PUSCH

tuong tmg v&i Ng chudi mao dau, trong do gia tri cta i 1a s0 nguyén 1on hon hodc
E-n
Ng

béng 0 va nhé hon

Chéng han, Ns=3, va E=4. Cu thé 13, ctr ba chudi mao dau cén dugc 4nh xa
dén mot khéi tai nguyén thoi gian - tan s6 PUSCH, va mdi khdi tai nguyén thoi
gian - tdn s6 PUSCH dugc lién két v6i bdn cong DMRS. Trong khi anh xa cu
thé, chudi mao ddu #0 dugc anh xa dén cbng DMRS #0, chudi mao ddu # 1 duge
4nh xa dén cdng DMRS # 1, va chudi méo dAu #2 dugc anh xa dén cong DMRS
#2. Trong trudng hgp nay, cbng DMRS #3 khong tham gia vao 4nh xa. Do vay,
anh xa lap duoc thuc hién, va chudi mao diu #0 duge anh xa dén cbng DMRS
#3.

C6 thé duogc biét tr md ta néu trén ring thong tin c4u hinh thir ba c6 thé bao

g6m tham so0 Ng, dugc st dung dé chi bdo rang Ns chudi mao dau duoc anh xa
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dén mot tai nguyén thai gian - tn s6 PUSCH. Ttre 13, chudi mao dau dugc anh
xa dén tai nguyén thoi gian - tin s6 PUSCH. Theo mot sb phuong 4n thyc hién

khéac, chudi mao dau cling ¢ thé dugc 4nh xa dén don vi tai nguyén PUSCH.

Don vi tai nguyén PUSCH 12 9 hat nho hon tai nguyén thoi gian - tn s6 PUSCH.

Chéng han, néu s6 lugng DMRS dugc lién két v6i mot tai nguyén thoi gian - tan
s6 PUSCH bang E, tai nguyén thoi gian - tAn s6 PUSCH c6 thé dugc xem 12 E
don vi tai nguyén PUSCH.

No6i cach khéac, thong tin cAu hinh tht ba c6 thé bao gdm tham s6 F, va tham
6 F dugce st dung dé chi bao réng ¢t F chudi mao dau duge 4nh xa dén mot don

vi tai nguyén PUSCH. Mot don vi tai nguyén PUSCH c6 thé dugc hiéu 1a mot

tai nguyén thoi gian - tan s6 PUSCH va cong DMRS twong Umg véi don vi tai

nguyén PUSCH. Céng DMRS ¢6 thé duge hiéu 1a ¢6 céc cau hinh DMRS khic
nhau va/hoic cac chudi DMRS khéc nhau.

C6 thé hiéu rang khi Ns=F*E, 4nh xa cr N3 chudi mao ddu dén mot tai nguyén
thoi gian - tan s6 PUSCH tuong duong vai viée anh xa ¢ F chudi mao dau dén
mét don vi tai nguyén PUSCH. E 12 s6 lugng cdng DMRS duoc lién két véi mot
tai nguyén thoi gian - tan s PUSCH.

Ngoai ra, khi mdi quan hé nh xa duoc thiét 1ap gitta chudi mao dau trong
mdi nhém tai nguyén thoi gian - tAn s PRACH va tai nguyén thoi gian - tan sb
PUSCH trong khéi tai nguyén thoi gian - tdn s PUSCH tuong Gng, anh xa cd
thé dugc thuc hién dya trén tham s6 F, tht tu ctia cac chudi méo dau, va tha tu
cla cac don vi tai nguyén PUSCH.

Can lvu y rang, trong tai nguyén thoi gian - tan s6 PRACH, do c4c chudi mao
dau c6 tht tr chudi mic dinh cia nd, dya trén thir tu chudi mic dinh cua céc
chudi mao dau trong tai nguyén thoi gian - tin s6 PRACH, thtr tu ciia chudi mao
dAus c6 thé duge hiéu 13 con bao gbm thir tu cta céc tai nguyén thoi gian - tin
s PRACH bi chiém béi cac chudi mao dau. Chfmg han, c4c chudi mao dau co
thé duoc sép xép, dua trén tha tu chudi mic dinh cua cac chudi mao dau trong
tai nguyén thoi gian - t?m s6 PRACH, truge hét theo thir ty ting dan cua cac sb
thtr tu cua céc tai nguyén mién tAn s cua cac tai nguyén thoi gian - tan sb

PRACH bi chiém boi céc chudi mao dau, va sau do theo thir ty tdng dan cua cac
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s6 thit tir ciia c4c tai nguyén mién thoi gian cia céc tai nguyén thai gian - tan sb
PRACH.

Thit ty cta cac don vi tai nguyén PUSCH c6 thé duogc hiéu 14 thir ty cia céc
tai nguyén thoi gian - tAn sb PUSCH va tha tu cia cac sb thit ty cia céc cdng
DMRS duoc lién két véi mdi tai nguyén trong céc tai nguyén thoi gian - tAn sb
PUSCH. Ching han, cac don vi tai nguyén PUSCH ¢6 thé duge sip xép theo thi
tu ting dan cta céc sé thit tu cua céc cong DMRS dugce lién két véi mdi tai
nguyén trong céc tai nguyén thoi gian - tAn s6 PUSCH, va sau do theo thr tu
ting dan ctia cac sb thir tu cta céc tai nguyén thoi gian - tAn s6 PUSCH. Léy vi
du khéc, cac don vi tai nguyén PUSCH c6 thé duge sip xép trude theo thr tur
ting dan clia cac s6 thir tir clia céc tai nguyén thoi gian - tin sb PUSCH, va sau
d6 theo thtr tu ting dan cla cac s thi tu ciia cdng DMRS.

Chéng han, khi don vi tai nguyén PUSCH duoc sip xép trudc theo thir tur
ting dan ctia cac sé thir tr cua cac cdng DMRS dugc lién két v6i cac tai nguyén
thoi gian - tan s& PUSCH, va sau d6 theo thr tu tdng dan cia cac s tha tu cia
c4c tai nguyén thoi gian - tan s& PUSCH, chi sb cua tai nguyén thoi gian - tan sd
PUSCH tuong tmg v6i don vi tai nguyén PUSCH #a bang E], va chi sb cta
cbng DMRS tuong tmg lamod E. |X] 1a sb nguyén 16n nhét nhé hon hoic bing
X.

Chéng han, c6 hai tai nguyén thoi giaﬁ - tin s6 PUSCH, va mdi tai nguyén
thoi gian - tAn s6 PUSCH tuong tng v6i hai cbng DMRS. Trong truong hop nay,
hai tai nguyén thoi gian - tin s6 PUSCH bao gdm bdn don vi tai nguyén PUSCH.
Thir tur ctia bén don vi tai nguyén PUSCH c6 thé 1a dugc thé hién trén Bang 9.
Bén don vi tai nguyén PUSCH dugc danh s trude hét theo thir ty ting dan cla
cac sb thir tu cia céc céng DMRS va sau do theo thu tu ting din cta céc s thi

tu clia cac tai nguyén thoi gian - tin so.
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Béang 9
don vi tai nguyén PUSCH | tai nguyén thoi gian - tin s6 cbng DMRS #0
#0 PUSCH #0
don vi tai nguyén PUSCH | tai nguyén thoi gian - tan sb cong DMRS #1
#1 PUSCH #0
don vi tai nguyén PUSCH | tai nguyén thoi gian - tan sb cdbng DMRS #0
#2 PUSCH #1
don vi tai nguyén PUSCH | tai nguyén thoi gian - tan s6 cdbng DMRS #1
#3 PUSCH #1

Léy vi du khéc, khi céc don vi tai nguyén PUSCH dugc sap xép trude theo
thir ty tang dan cla céc sb thir tu cla tai nguyén thoi gian - tdn s6 PUSCH, va
sau d6 theo thir ty ting dan cia cac sé th tu cia cong DMRS, chi sd cia tai
nguyén thoi gian - tAn s PUSCH tuong tmg v6i don vi tai nguyén PUSCH #a 13
Ej, va chi s ctia cong DMRS tuong tng la mod L. H la s6 luong tai nguyén
thoi gian - tAn s6 PUSCH trong khéi tai nguyén thoi gian - tdn s PUSCH.

Chéng han, c6 hai tai nguyén thoi gian - tin s6 PUSCH, va mdi tai nguyén
thoi gian - tdn s6 PUSCH tuong (rng v&i hai cdbng DMRS. Trong truong hop nay,
hai tai nguyén thoi gian - tan s6 PUSCH bao gdm bbn don yi tai nguyén PUSCH.
Thit tu ctia bbn don vi tai nguyén PUSCH c¢6 thé 1a duoc thé hién trén Bang 10.
Bébn don vi tai nguyén PUSCH dugc danh s trude theo thir tu tang dan clia cac
s6 thir tu clia tai nguyén thoi gian - tAn s6 va sau d6 theo thir ti ting dan cia céc

s thi tu cta cdc cong DMRS.

Bang 10
don vi tai nguyén tai nguyén thoi gian - tin s6 | cobng DMRS #0
PUSCH #0 PUSCH #0
don vi tai nguyén tai nguyén thoi gian - tin s6 cbng DMRS #0
PUSCH #1 PUSCH #1
don vi tai nguyén tai nguyén thoi gian - tan s6 cong DMRS #1
PUSCH #2 PUSCH #0
don vi tai nguyén tai nguyén thoi gian - tan s6 cdng DMRS #1
PUSCH #3 PUSCH #1

Thi tu cia c4c tai nguyén thoi gian - tin s6 PUSCH c6 thé dwoc hiéu nhu 12
céac tai nguyén thoi gian - tin s6 PUSCH dugc sp xép trudce theo thir tu ting dan

ciia céc tai nguyén mién tan so va sau do theo thir tw ting dan ctia cac tai nguyén
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mién thoi gian. Theo cach khéc, thi ty cla céc tai nguyén thoi gian - tan sb
PUSCH ¢6 thé dugc hidu nhu 14 c4c tai nguyén thoi gian - tan s PUSCH dugc
sip xép tru6e theo tht tu ting dn cta cac tai nguyén mién thoi gian va sau d6
theo thir tu ting din cia cic tai nguyén mién tan sb. D& hiéu ndi dung cu thé,
tham kh&o céc phan mé ta néu trén cla ndi dung lién quan. Cac chi tiét khong
dugc mo ta lai & day.

Cén lwu ¥ ring, viéc cic cdbng DMRS dugc danh s6 theo thir tir ctia cdc chi
s6 ciia cdc cdng anten duge st dung lam vi du @& m6 ta néu trén. Céc cong DMRS
6 thé duoc danh sb theo cach khac theo thir tu khac. Diéu nay khong bi gi6i han
theo cc phuong an thuce hién sang ché.

Chéng han, khi thiét bi mang tao chu hinh céc ID x40 tron hodc cic ID tin
hiéu tham chiéu dugc str dung dé tao cac chudi DMRS, thiét bi mang c6 thé con
d4nh sb cac DMRS dua vao céc chi sb ctia cac ID x40 tron hodc cac ID tin hiéu
tham chiéu. Ching han, thir tur cla céc cbng DMRS ¢6 thé dugc hiéu theo cach
khac 1 cac cdng DMRS dugc danh s trude theo thir tyr ting dan ciia cac chi sb
cta cac ID x4o tron hodc cac ID tin hi¢u tham chiéu dé tao cac chudi DMRS, va
sau d6 theo thir tu ting dan ciia c4c chi sb cua cac cong anten. Theo céch khac,
thit tu cta cac cong DMRS c6 thé duoc hiu nhu 13 céc cbng DMRS duge danh
sé trude theo thir ty ting dan cla céc chi sb cia cac cong anten, va sau do theo
thir tu tdng din ctia cac chi sd cta cac ID x4o trdn hodc cac ID tin hiéu tham
chiéu dé tao cac chudi DMRS. C6 thé dugc biét tir mo ta lién quan néu trén trong
Bang 5 ring cac cdng anten khic nhau twong tng véi céc cAu hinh DMRS khéc
nhau.

Ching han, mdt don vi tai nguyén PUSCH bao gbm hai cong anten, va mdi
c8ng anten bao gdm hai chudi DMRS duoc tao bang cach st dung céc ID khéc
nhau. Trong trudng hop ndy, don vi tai nguyén PUSCH bao 26m bén cdng
DMRS. Thit tu ctia bén cdng DMRS c6 thé 1a dugc thé hién trén Bang 11. Bén
céng DMRS dugc danh sb truée theo thit tu ting dan cta cac chi s cia cac ID
x40 tron dé tao cac chudi DMRS, va sau d6 theo thir tu ting dan cta cac chi sb

cua cac cOng anten.
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Béang 11

cbng DMRS #0 | CAu hinh DMRS tuong tmg véi | Chudi DMRS dugc tao bang
cdng anten #0 c4ch str dung ID x40 trén #0

cbng DMRS #1 | C4u hinh DMRS twong tmg véi | Chudi DMRS duoc tao bing
cdng anten #0 cach sir dung ID xdo tron #1

cbng DMRS #2 | C4u hinh DMRS tuong tng v6i | Chubdi DMRS dugc tao bang
: céng anten #1 c4ch sir dung ID xdo trdn #0

cdong DMRS #3 CAu hinh DMRS tuong ng v6i Chudi DMRS dugc tao bing
céng anten #1 cach str dung ID x40 tron #1

Léy vi du khéc, mot don vi tai nguyén PUSCH bao gbm hai cbng anten, va

mdi cbng anten bao gdm hai chudi DMRS dugc tao béng cach sir dung cc ID
khéc nhau. Trong trudng hop nay, don vi tai nguyén PUSCH bao gbm bbn cong
DMRS. Tht tu cua bén céng DMRS c6 thé dugc thé hién trén Bang 12. Bén
cbng DMRS dugc danh sb treée theo thit t tang dan clia céc chi s ctia cac cong

anten, va sau d6 theo thir ty ting dan cua céc chi s6 cta cac ID x4o trdn d€ tao

cac chudi DMRS.
Bang 12
cdong DMRS C4u hinh DMRS tuong Gng véi Chudi DMRS dugc tao bing
#0 céng anten #0 cach st dung ID xdo tron #0
cbng DMRS | C4u hinh DMRS tuong tmg v6i | Chudi DMRS dugc tgo bing
#1 cdng anten #1 cach str dung ID xdo tron #0
cdng DMRS CAu hinh DMRS tuong Gng voi Chudi DMRS dugc tao bang
#2 cdng anten #0 cach str dung ID xdo tron #1
cbng DMRS | CAu hinh DMRS tuong tng véi | Chudi DMRS dugc ta0 bing
#3 cdng anten #1 cach str dung ID xdo trdn #1

Sau khi thir tur cia cc chudi mao d4u va thi tu ctia don vi tai nguyén PUSCHs
duoc xac dinh, mbi quan hé anh xa gitra chudi mao dau va don vi tai nguyén
PUSCH c6 thé dugc thiét 14p dua trén hai th ty.

Theo mdt sb phuong an thuc hién, khi mdi quan hé 4nh xa gitra chudi mao
d4u trong mdi nhém tai nguyén thoi gian - tAn s6 PRACH va tai nguyén thoi gian
- tAn s6 PUSCH trong khéi tai nguyén thoi gian - tdn s PUSCH tuong tmg dugc
thiét lap, tht ca chudi mao dau duge anh xa lién tuc trong thir tu cla céac chudi
mao dau va thir tu cia cac don vi tai nguyén PUSCH, va ct F chudi mao dau cé
cac sd thtr tu lién tuc trong t4t ca cac chudi mao dau duoc 4nh xa dén mét don vi

tai nguyén PUSCH.
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Chéng han, khi F<1, mot chudi mao diu dugc 4nh xa dén 1/F don vi tai
nguyén PUSCH c6 céc s th tu lién tuc, va chudi mao diu #n dugc anh xa dén

cac don vi tai nguyén PUSCH tir #(n*F) dén #((n+1)*F-1). Khi F>1, chudi mao
du #n duoc anh xa dén don vi tai nguyén PUSCH #EJ

Cén lvu y rang, khi s6 lugng (dugce ky hiéu 14 P) cia cic chudi mao diu trong
nhém tai nguyén thoi gian - tAn s6 PRACH khéng phai 12 by s6 hodc uéce sé cua
s6 luong (Tire 13, H) cta cac don vi tai nguyén PUSCH cua khéi tai nguyén thoi
gian - tAn s6 PUSCH tuong g v6&i nhom tai nguyén thoi gian - tin s6 PRACH,
trong nhom tai nguyén thoi gian - tn s6 PRACH, s lugng chudi mao dau trong
phin dugc 4nh xa dén don vi tai nguyén PUSCH khéc véi s6 luong chudi mao
dAu trong phan kia duge anh xa dén don vi tai nguyén PUSCH.

Cu thé, trong trudng hop nay, cit F chudi mao dus c6 céc sb thir tw lién tuc
trong phdn cla cic chudi mao d3u dugc 4nh xa dén mot don vi tai nguyén
PUSCH. Khi F<1, mdi chudi trong phan khac clia cac chudi mao ddu dugc anh

xa dén % + 1 don vi tai nguyén PUSCH. Khi F>1, ¢t F-1 chudi mao dau trong

phan khéc cia cac chudi mao dau dugc 4nh xa dén mot don vi tai nguyén PUSCH.

Sb luong cu thd cia cac chudi mao dau duoc bao gdm trong mdi phan ¢ thé
duoc tinh toan bang cach st dung s6 luong (P) chudi mao du trong nhém tai
nguyén thoi gian - tan s6 PRACH, s6 lugng (H) don vi tai nguyén PUSCH trong
khéi tai nguyén thoi gian - tin s6 PUSCH, va tham s F. Céch 4nh xa nay ¢6 thé
dam bao rang mdi don vi tai nguyén PUSCH trong khéi tai nguyén thoi gian -
tin s PUSCH dugc anh xa dén chudi mao dau, nh d6 cai thién viée st dung
don vi tai nguyén PUSCH.

Chéng han, khi F<1, P(; + 1)-E*H chudi mao dau thir nhat duge tudn ti
duoc anh xa dén % don vi tai nguyén PUSCH ¢6 cac sb thtr tu lién tuc, va E¥*H-
g chudi mao dau cudi cung dugc tudn tu dugc anh xa dén %—{- 1 don vi tai

a oz J4 P <A - . p P X R
nguyén PUSCH c6 céc so thi tu lién tuc. Theo cach khac, E*H—z chudi mao

dAu thir nhét duoc tuan tir dugc 4nh xa dén i + 1 don vi tai nguyén PUSCH c6
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céc sb thit tu lién tuc, va P(—; + 1)-E*H chudi mao dau cubi cung dugc tudn tu
dugc anh xa dén % don vi tai nguyén PUSCH c6 cac s6 thix tr lién tuc.

LAy vi du khéc, khi F>1, cit F chudi mao déu lién tiép trong F(P-E*H*(F-1))
chudi mao dau thtr nhat duoc 4nh xa dén mot don vi tai nguyén PUSCH, va ctr
F—1 chudi mao dau lién tiép trong (F-1)*(F*E*H-P) chudi mao dau cudi cing
duge 4nh xa dén mot don vi tai nguyén PUSCH. Theo cich khac, ctr F-1 chudi
mao dau lién tiép trong (F-1)*(F*E*H-P) chudi mao diu thtr nhit dugc 4nh xa
dén mét don vi tai nguyén PUSCH, va cit F chudi mao dau lién tiép trong F(P—
E*H*(F-1)) chudi mao dau cudi cing dugc 4nh xa dén mot don vi tai nguyén
PUSCH.

Theo sang ché, thiét bi mang c6 thé khong tao cdu hinh theo cach khéac tham
sb F. Trc 13, quy téc 4nh xa chudi mao d4u dén don vi tai nguyén PUSCH dugc
dinh truge. Trong trudng hop nay, mdbi quan hé 4nh xa giita chudi mao dau va
don vi tai nguyén PUSCH ¢6 thé duoc thiét 1ap truc tiép theo quy tic anh xa dinh
trude. No6i cach khac, thong tin c4u hinh tht ba c6 thé khong bao gdbm tham s6
F.

Theo mot ) phuong én thuc hién, trudc hét, F c6 thé dugc tinh todn dya trén
36 lwong chudi mao d4u trong nhém tai nguyén thoi gian - tn s PRACH va sb
lrong don vi tai nguyén PUSCH trong khéi tai nguyén thoi gian - tin s6 PUSCH.

Ching han, khi P<E*H, F=g. Khi P>E*H, Fz[—‘f—], trong d6 [X] 1 sb

lpl E+H

nguyén nho nhét 16n hon hoic bing X.

Sau d6, chudi mao dau dugc dnh xa dén don vi tai nguyén PUSCH bing cach
str dung phuong phép anh xa gidng nhu trong phuong 4n thyc hién néu trén.

Theo mot s& phuong 4n thuc hién khéac, phuong phép 4nh xa dinh trudce la:
Khi mbi quan hé 4nh xa gilta chudi mao dau trong mdi nhém tai nguyén thoi
gian - tin s6 PRACH va tai nguyén thoi gian - tAn s PUSCH trong khéi tai
nguyén thoi gian - tdn s6 PUSCH tuong tmg dugc thiét 14p, dua trén thi tu cla
cac chudi mao du va tht tu cta cac don vi tai nguyén PUSCH, 4nh xa 1dp dugc
thuc hién theo cach thirc mdt — mot cho dén khi mdi chudi mao diu trong mbi

nhom tai nguyén thoi gian - tin s6 PRACH duoc anh xa dén it nhét mot don vi
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tai nguyén PUSCH.

Chéng han, chudi mao d4u #n dugc 4nh xa dén don vi tai nguyén PUSCH #(n
mod (E*H)).

Theo mot s phuong 4n thuc hién khic, phrong phép 4nh xa dinh trudce la:
Khi mbi quan hé anh xa gitta chudi mao d4u trong mdi nhém tai nguyén thoi
gian - tdn s6 PRACH va tai nguyén thdi gian - tn s6 PUSCH trong khdi tai
nguyén thoi gian - tAn s6 PUSCH tuong tmg dugc thiét 1ap, dua trén th tu cua
cac chudi mao dau va thir tu cia cac don vi tai nguyén PUSCH, 4nh xa ldp duoc
thuc hién theo céch thirc mot — mot khi P<E*H, cho dén khi méi don vi tai
nguyén PUSCH trong mdi khéi tai nguyén thoi gian - t4n s PUSCH dugc anh
xa dén it nhét mot chudi mao dau.

Chelmg han, khi P<E*H, chudi mao du #n dugc 4nh xa dén don vi tai nguyén

PUSCH #(P*(i+n)). Gid tri ctia i 1a s6 nguyén bét ky 1én hon hofc bang 0 va nhé
E+«H—n
P

hon

Theo phuong 4n thuc hién khéc, khi mdt nhom tai nguyén thoi gian - tan sb
PRACH bao gdm cac nhém chudi mao dAu, va cac chubi mao ddu trong cac
nhém khac nhau cin sir dung cac tai nguyén thoi gian - tan s6 PUSCH c6 céc
kich thudc khéc nhau, cac tai nguyén thoi gian - tan s6 PUSCH ¢6 céc kich thuéc
khac nhau ciing c¢6 thé dugc tao c4u hinh trong théng tin céu hinh thir ba.

Cu thé, thong tin c4u hinh thir ba 6 thé bao gdm thong tin kich thuéc cia hai
hodc nhiéu loai tai nguyén thoti gian - tn s6 PUSCH.

Thong tin cAu hinh thi ba c6 thé bao gdm tham sé Ng dugce tao c4u hinh cho
phin mao dau trong mdi nhém. Ttc 13, thong tin cAu hinh thr ba bao gdm céc
oid tri ciia Ns. Dé biét noi dung khéc, tham khao mo ta néu trén. Céc chi tiét
khong duge mo ta lai & day.

Trong trudng hop, nhém tai nguyén thoi gian - tAn s PRACH bao gdm céc
nhém chudi mao du dugc dnh xa dén mot khdi tai nguyén thoi gian - tan sb
PUSCH. Trong trudng hop nay, khéi tai nguyén thoi gian - tin s6 PUSCH c6 thé
1a duge tao cu hinh 13 céc tai nguyén thoi gian - tan s6 PUSCH c6 céc kich
thude khac nhau. Tte 13, khéi tai nguyén thoi gian - tin s PUSCH c6 thé bao

g0m cAc tai nguyén thoi gian - tAn s6 PUSCH c6 céc kich thuéc khac nhau.
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Chéng han, dua vao Fig.22, gi st rang mot nhoém tai nguyén thoi gian - tin
s6 PRACH bao gém 10 chubi mao déu, duoc phan chia thanh hai nhém. Nhém
thit nhit bao gém bay chudi mao dau, cu thé 1 chudi mao dAu #0 dén chudi mao
dAu #6. Nhom thtr nhit bao gdm hai chudi mao dAu, cu thé 12 chudi mao dau #7
va chudi mao dau #8. Ngoai ra, khéi tai nguyén thoi gian - tn s6 PUSCH tuong
rng v&i tai nguyén thoi gian - tan s6 PRACH bao gdm nim tai nguyén thoi gian
- tin s6 PUSCHs (bao gbm hai loai tai nguyén thoi gian - tn s PUSCH ¢6 céc
kich thudc khic nhau). Ngoai ra, s6 lugng céng DMRS dugc lién két véi khbi
tai nguyén thoi gian - tin s PUSCH bang 8. Ngoai ra, trong thong tin cAu hinh
thir ba, Ng=2. Noi cach khac, cr hai chudi mao dau duoc 4nh xa dén mot tai
nguyén thoi gian - tdn sb. Trong trudng hop nay, mdi quan hé anh xa cu thé nhu
sau:

chudi mao dau #0 dugc 4nh xa dén tai nguyén thoi gian - tan s6 PUSCH #0:
cbng DMRS #0 dén cong DMRS #3;

chudi mao ddu #1 duogc 4nh xa dén tai nguyén thoi gian - tan s6 PUSCH #0:

céng DMRS #4 dén cong DMRS #7;

chudi mao du # 6 dugc anh xa dén tai nguyén thoi gian - tn s6 PUSCH #3:
cbng DMRS #0 dén cbng DMRS #3;

chudi mao diu #7 dugc anh xa dén tai nguyén thoi gian - tdn s PUSCH #0:
cbng DMRS #0 dén cdbng DMRS #3; va

chudi mao diu #8 duoc 4nh xa dén tai nguyén thoi gian - tdn s6 PUSCH #0:
cbng DMRS #4 dén cong DMRS #7.

C6 thé duogc bibt tir phan néu trén rang cong DMRS #4 dén cong DMRS #7
cla tai nguyén thoi gian - tin s6 PUSCH #3 khong tham gia vao anh xa, va khic
v6i truyén thong diép Msg trong thi tuc truy nhép ngau nhién hai budc.

Trong trudng hop khéac, nhom tai nguyén thoi gian - tAn s PRACH bao gém
céc nhoém chudi mao du dugc 4nh xa dén cac khdi tai nguyén thoi gian - tAn sb
PUSCH. Trong truong hop nay, cac khéi tai nguyén thoi gian - tdn s PUSCH
khac nhau c6 thé 1a duge tao ciu hinh 14 c4c tai nguyén thoi gian - tin s6 PUSCH

c6 céc kich thude khac nhau. N6i cach khac, cac khoi tai nguyén thoi gian - tan
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s6 PUSCH khéc nhau bao gbm céc tai nguyén thoi gian - tin sb c6 cac kich thuée
khéac nhau, nhung mot khéi tai nguyén thoi gian - tin s PUSCH bao gdm ciing
tai nguyén thoi gian - tan sb.

LAy vi du khac, dua vao Fig.23, gia st rang mot nhém tai nguyén thoi gian -
tin s6 PRACH bao gém 10 chudi mao dau, dugc phén chia thanh hai nhém.
Nhém thtr nhit bao gdm bay chudi mao dAu, cu thé 12 chudi mao dau #0 dén
chudi mao diu #6. Nhom thir nhét bao gdm hai chudi mao diu, cu thé 1a chudi
mao du #7 va chudi mao du #8. Ngoai ra, cac khéi tai nguyén thoi gian - tAn
s6 PUSCH tuong (g v&i tai nguyén thoi gian - tAn s6 PRACH bao gdm khéi tai
nguyén thoi gian - tin s6 PUSCH #0 va khéi tai nguyén thoi gian - tn s6 PUSCH
#1. Khéi tai nguyén thoi gian - tan s6 PUSCH #0 bao gdm bbn tai nguyén thei
gian - tdn s6 PUSCH, va khéi tai nguyén thoi gian - tin s PUSCH #1 bao gdm
hai tai nguyén thoi gian - tin s PUSCH. Ngoai ra, s lugng cbng DMRS duge
lién két v6i khéi tai nguyén thoi gian - tAn s6 PUSCH bang 8. Ngoai ra, trong
thong tin chu hinh thit ba, Ng=2. Néi cach khéc, c hai chudi mao dau dugce anh
xa dén mot tai nguyén thoi gian - tan sb. Trong trudng hop nay, méi quan hé 4nh
Xacu thé nhu sau:

chudi mao diu #0 duoc anh xa dén tai nguyén thoi gian - tan s6 PUSCH #0
ctia khdi tai nguyén thoi gian - tan s6 PUSCH #0: cong DMRS #0 dén cong
DMRS #3;

chudi mao ddu #1 duge 4nh xa dén tai nguyén thoi gian - tan s6 PUSCH #0
cta khéi tai nguyén thoi gian - tin s6 PUSCH #0: cdng DMRS #4 dén céng
DMRS #7;

chudi mao dau #6 dugc anh xa dén tai nguyén thoi gian - tin s6 PUSCH #3
ctia khéi tai nguyén thoi gian - tin s6 PUSCH #0: cdng DMRS #0 dén cong
DMRS #3;

chudi mao diu #7 duge anh xa dén tai nguyén thoi gian - tin s6 PUSCH #0
ctia khéi tai nguyén thoi gian - tin s6 PUSCH #1: cdng DMRS #0 dén cong
DMRS #3; va

chudi mao ddu #8 dugc anh xa dén tai nguyén thoi gian - tan s6 PUSCH #0
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ciia khéi tai nguyén thoi gian - thn s& PUSCH #0: cong DMRS #4 dén cong
DMRS #7;

C6 thé dugc biét tir phan néu trén rang khong cdng ndo trong cbng DMRS #4
dén cong DMRS #7 cta tai nguyén thoi gian - tAn s6 PUSCH #3 ctia khéi tai
nguyén thoi gian - tin s6 PUSCH #0 va cdng DMRS #1 dén cbng DMRS #7 clia
tai nguyén thai gian - tn sb PUSCH #1 cua khéi tai nguyén thoi gian - tan sd
PUSCH #1 tham gia vao 4nh xa, va khic véi viéc truyén thong diép Msg trong
tht tuc truy nhép ngiu nhién hai budec.

CAn luu ¥ ring cac phuong &n thuc hién néu trén c6 thé dugc két hop ngiu
nhién v6i gia thiét ring céc giai phap nay khong mau thuan. Ttc 13, & phuong
phép truy nhép ngau nhién theo cdc phuong 4n thyc hién sang ghé, mbi quan hé
4nh xa gitra chudi mao du va tai nguyén thoi gian - tin s PUSCH c6 thé dugc
thiét 1ap. Viéc phan chia thanh thong tin cu hinh tht nhit, thong tin c4u hinh
thit hai, va thong tin cAu hinh thit ba chi nhim dé md ta phuong phép in sdng ché,
va khong gi6i han cu thé & thong tin cdu hinh tha nhat, thong tin chu hinh thtr
hai, va thong tin cdu hinh tha ba. Tirc 13, mot sb hodc tit ca noi dung cia thong
tin cu hinh thi nhét c6 thé 14 trong thong tin c4u hinh tht hai hodc thong tin céu
hinh thtr ba, mét s6 hodic tit ca ndi dung ciia thong tin cdu hinh thir hai ¢6 thé 1
trong thong tin cAu hinh thir nhat hoic thong tin cAu hinh thtt ba, va mot sé hodc
tit ca ndi dung cua thong tin c4u hinh tht ba c6 thé 1 trong thong tin chu hinh
thir nhét hodc thong tin cAu hinh th hai.

Chéng han, theo phuong 4n thyc hién, thong tin c4u hinh thir nhét gibng nhu
thdng tin cAu hinh thi nhét theo cac phuong 4n thyc hién néu trén, va céc chi tiét
khong dugc md ta lai & day.

Thong tin cdu hinh tht hai va thong tin c4u hinh thir ba hoi khac véi théng
tin cAu hinh thit hai va thong tin cdu hinh tht ba theo cdc phuong 4n thuc hién
néu trén, va dugc mo ta cu thé dudi day.

Thong tin cau hinh thi hai gidng nhu thong tin trong phuong phap thi nhét,
thiét bi mang c6 thé x4c dinh, bé‘mg cach tao cAu hinh mau hinh 4nh xa th{ nhét,
khéi tai nguyén thoi gian - tin sé PUSCH dugc st dung dé truyén lién két 1én,

va phép tuong Umg gitta mdi tai nguyén thoi gian - thn s& PRACH va khéi tai
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nguyén thoi gian - tin s6 PUSCH dugc sir dung dé truyén lién két lén.

Cu thé, thong tin cAu hinh tht hai bao gém thong tin vé anh 4nh xa thir nhét,
va cAu hinh va ndi dung cia mau hinh 4nh xa thir nhét giéng nhu trong phuong
phép thtr nhit. Khac biét gitra chirc nang cia mau hinh 4nh xa th nhit va &
phirong phép thit nhét & chd theo phuong 4n thuc hién, thong tin cau hinh tai
nguyén mién thoi gian va thong tin céu hinh tai nguyén mién tn sé duge xéac
dinh bang cach st dung mbdi b 2 4nh xa trong mau hinh 4nh xa thir nhét thudc
mot tai nguyén thoi gian - tan s6 PUSCH, trong khi & phuong phép thir nhét,
thong tin cdu hinh tai nguyén mién thoi gian va thong tin cAu hinh tai nguyén
mién tin s dugce x4c dinh béng cach st dung mdi bd 2 4nh xa thudc mot khdi
tai nguyén thoi gian - tan s6 PUSCH. No6i cch khéc, theo phuong 4n thuc hién,
tai nguyén thoi gian - tﬁh s6 PUSCH c6 thé duoc xé4c dinh dya trén thong tin cAu
hinh thit hai.

Theo phuong an thyc hién, thong tin cAu hinh tht hai c6 thé con bao gdm sb
lugng M tai nguyén thoi gian - tan s6 PUSCH duoc ghép kénh phén chia tan sb
vi/hodc sb luong M tai nguyén thoi gian - tdn s6 PUSCH dugc ghép kénh phéan
chia thoi gian. Khéi tai nguyén thoi gian - tdn s PUSCH c6 thé dugc xac dinh
by két hop thong tin c4u hinh tai nguyén mién thoi gian va thong tin céu hinh tai
nguyén mién tdn s cla tai nguyén thoi gian - tan s& PUSCH véi s6 lugng M; tai
nguyén thoi gian - tAn s PUSCH duoc ghép kénh phan chia tAn s6 va/hoic sb
lugng M tai nguyén thoi gian - tAn s PUSCH duoc ghép kénh phén chia thoi
gian.

So v6i cac phuong an thyc hién néu trén, theo phuong an thuc hién, thong tin
cAu hinh thtt ba c6 thé khong bao gdm théng tin dé xé4c dinh tai nguyén thoi gian
- tAn s PUSCH, ttrc 13, c6 thé khong bao gdm thong tin kich thude clia tai nguyén
thoi gian - tin s6 PUSCH, khoéng mién thoi gian, khoang mién tan sd, s lwong
tai nguyén thoi gian - tan s6 PUSCH duoc bao gdm trong méi khdi tai nguyén
thoi gian - tan s6 PUSCH, hoic tuong tu. Thong tin cAu hinh thir ba co thé bao
gém mdi quan hé 4nh xa gitra mdi chudi mao dau trong tai nguyén thoi gian -
tAn s6 PRACH va tai nguyén thoi gian - tin s6 PUSCH. N6i cach khac, thong tin

cau hinh thtr ba c6 thé bao gom so lugng Ns chubi mao dau dugc anh xa dén mét
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tai nguyén thoi gian - tan s6 PUSCH. Déi véi ndi dung cia phén nay, tham khao
md ta néu trén. Cac chi tiét khong duge mo ta lai.

Vi du trong d6 thiét bi mang tao cAu hinh tai nguyén thdi gian - tin s6 PRACH
duoc thé hién trén Fig.5A va mAu hinh 4nh xa thir nhét bao gom hai bg 2 4nh xa
duoc st dung dé néu cac md ta dudi ddy dya vao céc hinh v€ di kém.

Anh duge anh xa thtt nhét 1a: |

({K, S, L}, {RBstare: Lres}) = {({1,2,12}{12,2}), ({2,2,12}{6,2})}, trong do
M;=3, va Mp=2.

({1,2,12}{12,2})12 bd 2 4nh xa thir nhit. C6 thé dugc biét tir giai thich néu

trén clia bd 2 anh xa ring bo 2 4nh xa chi béo: Khe trong d6 dét ky hiéu thir nhét
cua tai nguyén thoi gian - tAn s PUSCH thu duoc sau khi 4nh xa 12 khe thi nhat
tiép sau khe bi chiém boi tai nguyén thoi gian - tdn s6 PRACH, Ttc 13, mét
khung phu & day; ky hiéu bt diu bang ky hiéu #2, va 12 ky hiéu bi chiém; RB
bit dAu 14 RB #12, va 2 RB bi chiém. S6 lugng tai nguyén thoi gian - tan sb
PUSCH dugc ghép kénh phan chia tin sb bang 3, Tirc 13, ba tai nguyén thoi gian
tin sé PUSCH dugc ghép kénh phan chia tAn sb trong mét khe. Céc RB bt dau
1aRB #12, RB #14, vaRB #16, va2 RB bi chiém bai mdi tai nguyén thoi gian -
tAn s6 PUSCH. S& lugng tai nguyén thoi gian - tan s PUSCH dugc ghép kénh
phén chia thoi gian bang 2, Tirc 13, ¢6 ba tai nguyén thdi gian - tin s6 PUSCH
trong mi khe trong hai khe lién tiép. Cac ky hiéu bét dau déu 1a cac ky hiéu #2,
va 12 ky hidu bi chiém béi mdi tai nguyén thoi gian - tin s6 PUSCH. Sau tai
nguyén thoi gian - tAn s6 PUSCH tao thanh mot khéi tai nguyén thoi gian - tn
s PUSCH. ({2,2,12}{6,2}) 12 bd 2 4nh xa th{ hai, va phuong phip cho tai
nguyén thoi gian - tin s PUSCH va khéi tai nguyén thoi gian - tan s6 PUSCH
tuong tmg v6i bd 2 anh xa thir hai gidng nhu phuong phép cho bd 2 4nh xa thtr
nhét.

Chéng han, dya vao Fig.24A, khi thiét bi mang tao cAuhinh N; = %, chi bao
ring i ctia b 2 anh xa duoc sir dung trong khi 4nh xa mot tai nguyén thoi gian
- tin s& PRACH. Ttc 13, hai tai nguyén thoi gian - tin s6 PRACH str dung mot
bo 2 4nh xa. Trong khi 4nh xa cu thé, tai nguyén thoi gian - tn s6 PRACH #0
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dugc anh xa béng cach st dung bd 2 anh xa thi nhét, va tai nguyén thoi gian -
tan s6 PRACH #1 duoc 4nh xa cling béng céch str dung bo 2 énh xa thir nhit.
Tai nguyén thoi gian - tin s6 PRACH #2 duoc anh xa bé‘mg cach sir dung bd 2
4nh xa tht hai, va tai nguyén thoi gian - tAn s6 PRACH #3 dugc 4nh xa ciing
bing céch st dung bd 2 4nh xa thir hai. Cac tai nguyén thoi gian - tAn s6 PUSCH
thu dugc sau khi 4nh xa, va sau 4o cac khéi tai nguyén thoi gian - tn s6 PUSCH
thu duoc dua trén céc tai nguyén thoi gian - tdn s6 PUSCH, M; va Ma. Phép
tuong Umg gifta cac tai nguyén thoi gian - tin s6 PRACH va khéi tai nguyén thoi
gian - tan s6 PUSCHs dugc thé hién trén Fig.24A.

D4i v6i ndi dung khac, tham khao céc phi?m md ta cta ndi dung lién quan
trong phuong 4n thyc hién néu trén. Cac chi tiét khong duoc md ta lai & day.

Phan néu trén chi yéu mo ta cac giai phép dugc néu theo céc phwong an thuc
hién sang ché tir khia canh twong tac gitta céc phén tir mang. C6 thé hidu ring dé
thue hién Cac chirc nang néu trén, cac phén tr mang, chéng han thiét bi dau cudi
va thiét bi mang, bao gém cAu tric phan ciing twong Gng va/hodc mddun phin
mém d& thuc hién mai chirc ning. Ngudi c6 hiéu biét trung binh trong linh vire
nén d& nhan thy rang, khi két hop véi cac khdi va cac budce thudt toan clia cac
vi du duge md ta theo céc phuong an thyuc hién duge néu trong ban mo ta, sang
ché ¢6 thé dugc trién khai bing phan cing, phin mém, hodc két hop phan ctng
va phan mém mdy tinh. Liéu chtc nang duoc thyc hién bang phan cimg hodc
phan cimg duge didu khién bing phan mém may tinh phy thudc vao cac Gng
dung cu thé va cac rang budc thiét ké cta cac giai phap k¥ thudt. Ngudi co hiéu
biét trung binh trong linh vuc ¢6 thé str dung cac phuong phap khc nhau dé thuc
- hién cac chtrc ning duge mo ta cho mdi tng dung cu thé, ma khong dugc xem
14 trién khai nay vugt qua pham vi clia sang ché.

Theo cé4c phuong an thuc hién sang ché, thiét bi du cudi va thiét bi mang c6
thé dugc phén chia thinh cdc mddun chirc ndng dya trén cac vi du phuong phéap
néu trén. Chang han, mdi modun chirc nang c6 thé thu duoc thong qua phan chia
dua trén moi chirc nang, hodc hai hodc nhiéu chitc ning c6 thé dugc tich hop
trong mdt moédun xr ly. Médun dugc tich hop ¢b thé duge trién khai & dang phan

ctg, hodc ¢6 thé duoc trién khai & dang mddun chirc ndng phan mém. Can luu
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y rang, theo cac phuong 4n thyuc hién sing ché, viéc phén chia thanh cdc mddun
12 vi du, va chi 1 phén chia chirc nang logic. Khi trién khai thuc, cach phan chia
khéc c6 thé duge st dung. Vi du trong d6 mdi mbédun chirc nang thu dugc thong
qua phén chia dya trén mdi chirc ning trong Gng dugc sir dung below dé mo ta.

Fig.24B la so dd chu trac cua thiét bi theo cac phuong an thuc hién néu trén.
Thiét bi c6 thé trién khai chirc ning cua thiét bi du cubi & cac phuong phép dugce
néu theo cic phuong an thuc hién sang ché. Thiét bi c6 thé 1a thiét bi ddu cubi
hodc thiét bi ¢6 thé hd tro thiét bi dAu cudi khi trién khai chirc ning cla thiét bi
dAu cudi theo cac phuong 4n thuc hién sang ché. Ching han, thiét bi 12 hé théng
chip dugce sur dung trong thiét bi dau cudi. Thiét bi bao gdm khédi xac dinh 101
va khéi truyén thong 102. Khéi x4c dinh 101 ¢ thé dugc tao cu hinh dé hd tro
thiét bi dugc thé hién trén Fig.24B khi thuc hién cac bude $502, 8503, va S504
theo phuong 4n thuc hién néu trén. Khéi truyén thong 102 dugc tao c4u hinh d¢é
h3 tro thiét bi duge thé hién trén Fig.24B khi thuc hién cée bude S501, S505, va
S506 theo phuong an thyue hién néu trén. T4t ca ndi dung lién quan cla céc budc
theo cac phuong 4n thyc hién phuong phéap néu trén co thé dugc néu trong céc
phin mo ta chirc ning cua cac modun chirc nang twong ung. Céc chi tiét khong
duoc mo ta lai ¢ day.

M&t cach tily chon, theo phuong an thuc hién sang ché, hé théng chip c6 thé
bao gdm chip, hodc c6 thé bao gbm chip va thanh phéan roi rac khéc.

Mot cach tiy chon, khéi truyén thong theo phuong an thuc hién sang ché c6
thé 12 mach, thanh phé‘m, giao dién, buyt, modun phén mém, bd thu phét, hodc
thibt bi khac bt ky c6 thé trién khai truyén thong.

Mot cach tiy chon, khéi truyén thong 102 ¢6 thé 1a giao dién truyén thong
ctia thiét bi du cubi hoic giao dién truyén thong cuia hé théng chip duge st dung
trong thiét bi du cubi. Ching han, giao dién truyén thong c6 thé 12 mach thu
phat. Khéi x4c dinh 101 ¢6 thé 1a dugc tich hop trén b xir Iy cta thiét bi dau
cudi hodic bo xtr Iy ctia hé thdng chip duge st dung trong thiét bi dau cudi.

Fig.25laso dd cta chu tric 16gic kha thi ciia thiét bi theo cac phuong an thyc
hién néu trén. Thiét bi c6 thé trién khai chic ning cla thiét bi dau cudi trong céc

phuong phép theo cdc phuong dn thuc hién sing ché. Thiét bi c6 thé 1a thiét bi
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dAu cudi hoiic hé théng chip duge sir dung trong thiét bi du cudi. Thiét bi bao
odm moédun xir Iy 112 va mddun truyén thong 113. Mddun xir ly 112 dugc tao
céu hinh d& diéu khién va quéan Iy hoat dong ctia thiét bi duoc thé hién trén Fig.25.
Chéng han, mddun xir Iy 112 duoc tao cAu hinh dé thuc hién buéc xir ly thong
diép hodc dit liéu duoc thuc hién & phia thiét bi dugc thé hién trén Fig.25, chéng
han, h tro thiét bi dugc thé hién trén Fig.25 khi thyc hién cac bude 5502, S503,
va §504 theo phuong 4n thyc hién néu trén. Modun truyén thong 113 dugc tao
cAu hinh @& hd tro thiét bi dugc thé hién trén Fig.25 khi thuc hién S501, 8505,
va $506 theo phuong 4n thuc hién néu trén, va/hodc duoc tao cAu hinh dé thuc
hién qua trinh khac dugc thuc hién by thiét bi dugc thé hién trén Fig.25 trong
cdng nghé duge mo ta trong ban mo ta. Mot cach tuy chon, thiét bi duge thé hién
trén Fig.25 c6 thé con bao gdm modun luu trir 111, duge tao chu hinh dé luu trir
mi chrong trinh va dit liéu cta thiét bi.

Mbdun it Iy 112 ¢6 thé 12 bd xit 1y hodc bd didu khién, chang han, c6 thé 12
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khéi xtir ly trung tAm, b xir Iy da ndng, bd xur 1y tin hiéu sb, mach tich hop tmg

dung cu thé, mang cbng dang trudng 1ap trinh dugc hodc thiét bi 16gic 1ap trinh
duoc khéc, thiét bi 16gic tranzito, linh kién phin cting, hodc két hop bt ky ciia
nd. Bo xir ly ¢6 thé trién khai hodc thuc thi cac khéi 16gic vi du khéac nhau, cac
mddun, va cac mach duge md ta dya vao ndi dung duge boc 16 theo cac phuong
an thuc hién séng ché. Theo cach khéc, bd xur Iy ¢6 thé 1a két hop clia cac bd x&t
Iy trién khai chtrc nang tinh toan, ching han, két hop ctia mot hodc nhidu b6 vi
xt 1y, hodc két hop ciia bd xt Iy tin hidu s6 va bd vi xi Iy. Médun truyén thong
113 c6 thé 12 bo thu phat, mach thu phét, giao dién truyén thong, hogc twong tu.
Modun hru trir 111 ¢6 thé 12 bd nhd.

Khi médun xir ly 112 1a bo xtr Iy 220, médun truyén thong 113 12 giao dién
truyén théng 230 hodc bo thu phat, va modun luu trix 111 1a bd nh¢ 240, thiét bi
theo phuong 4n thyc hién sang ché c6 thé 1 thiét bi dugc thé hién trén Fig.26.

Giao dién truyén thong 230, it nhat mot bd xtr ly 220, va bd nhé 240 duge
két ndi véi nhau bing cach st dung buyt 210. Buyt 210 c6 thé Ia buyt PCL,
EISBus, hodc tuong tu. Buyt ¢ thé dugc phan loai thanh buyt dia chi, buyt di

liéu, buyt diéu khién, va tuong tu. D€ dé biéu dién, chi mot dudng nét ddm dugce
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st dung d& biéu dién buyt trén Fig.26, nhung diéu ndy khong nghia 1a chi c6 mot
buyt hodc chi mét loai buyt. B nhé 240 duoc tao cAu hinh dé lvu trit ma chuong
trinh va dit ligu cia thiét bi. Giao dién truyén thong 230 dugc tao cau hinh d€ hd
tro thiét bi khi truyén thong véi thiét bi khac. B xit Iy 220 dugc tao cAu hinh dé
13 tro thiét bi khi thye thi md chuong trinh duge luu trit trong bd nhé 240, dé
thyuc hién phuong phép truyén kénh dit liéu theo cic phuong 4n thuc hién séng
ché.

MOt cach tuy chon, bd nhé 240 co thé duoc bao gff)m trong bd xir ly 220.

Fig.27 la so dd chu tric kha thi ctia thiét bi theo cac phuong dn thyc hién néu
trén. Thiét bi c6 thé trién khai chirc ning cua thiét bi mang & cac phuong phép
theo céc phuong 4n thyuc hién sang ché. Thiét bi c6 thé 1a thiét bi mang hodic hé
théng chip dugc st dung trong thiét bi mang. Thiét bi bao gdm khéi truyén thong
201, dugc tao cAu hinh dé hd tro thiét bi dugc thé hién trén Fig.27 khi thuc hién
cac bude $501, S505, va S506 theo phuong én thuc hién néu trén, va/hodc duge
tao cAu hinh dé thuc hién qu4 trinh khac theo sing ché dugc mo ta trong ban md
t3. TAt ca ndi dung lién quan cla cic budc & cac phuwong 4n thyc hién phuong
phap néu trén co thé dwgc néu trong céc phan mo t chirc ning cta cac médun
chirc ndng trong ung. Céc chi tiét khong duge mo ta lai & day.

Mot cach tiry chon, khéi truyén thong 201 c6 thé 1 giao dién truyén thong
ctia thiét bi mang ho#c giao dién truyén thong cla hé théng chip dugc st dung
in thiét bi mang, ching han, bd thu phét.

Fig.281aso dd céu tric kha thi cta thiét bi theo cac phuong an thuc hién néu
trén. Thiét bi c6 thé trién khai chirc ning cia thiét bi mang & cac phuong phép
theo cac phuong 4n thuc hién sang ché. Thiét bi c6 thé 1a thiét bi mang ho#c hé
théng chip duge st dung trong thiét bi mang. Thiét bj bao g6m mbdun xir Iy 212
va mddun truyén thong 213. Mddun xir ly 212 dugc tao chu hinh dé didu khién
va quan Iy hoat dong cita thiét bi. Ching han, médun xir Iy 212 dugc tao céu hinh
@8 hd tro thiét bi duoc thé hién trén Fig.28 khi thuc hién hoat dong xir Iy thong

diép hodc dir liéu & phia thiét bi dugc thé hién trén Fig.28 theo phwong an thuc
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hién néu trén. Médun truyén thong 213 dugc tao c4u hinh dé hd tro thiét bi duge

thé hién trén Fig.28 khi thuc hién c4c hoat dong nhan va gui thong di€p hoac dx
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liéu & phia thiét bi theo phuong an thuc hién néu trén, chéng han, cac budc S501,
S505, va S506 theo phuong 4n thuc hién néu trén, va/hodc dugc tao cAu hinh dé
fhure hién qué trinh khac dugc thuc hién bing thiét bi dugc thé hién trén Fig.28
trong cong nghé dugc mo ta trong ban mo ta.

MOot cach tuy chon, thiét bi dugc thé hién trén Fig.28 c6 thé con bao g@)m
modun luu trir 211, dugce tao cAu hinh @& Iwu trit ma chuong trinh va dir liéu cla
thiét bi.

Modun xir 1j 212 ¢6 thé 1a bd xit Iy hogc bd didu khién, ching han, c6 thé 1a
khéi xi Iy trung tAm, bd xir Iy da nang, b xt 1y tin hiu sb, mach tich hop tng
dung cu thé, mang cdng dang trudng 14p trinh duge (field-programmable gate
array, FPGA) hojc thiét bj 16gic I4p trinh dugc khéc, thiét bi 16gic tranzito, linh,
kién phan cimg, hodc két hop bat ky cia né. BY xtr 1y ¢6 thé trién khai hodc thyuc
thi céc khdi 16gic vi du khac nhau, cdc mddun, va cac mach dugc mo ta dua vao
ndi dung dugc bdc 10 theo cac phurong an thuc hién sang ché. Theo cach khac,
b6 xit 1§ c6 thé 12 két hop ciia céc bd it Iy trién khai chirc nang tinh toén, chang
han, két hop ciia mot hoge nhidu vi xir 1y, hodc két hop ciia bd xit 1y tin hi¢u sb
va bd vi xt ly. Mddun truyén thong 213 c6 thé 1a bd thu phét, mach thu phat,
giao dién truyén thong, hodc tuong tu. Modun luu trir 211 ¢6 thé 12 bo nhé.

Khi mddun xir 1y 212 12 b xur Iy 320, médun truyén thong 213 1a giao dién
truyén thong 330 hodc b¢ thu phét, va modun luu tr 211 1a b6 nh¢ 310, thiét bi
nhén kénh dit liéu theo cac phuong 4n thuc hién sang ché c6 thé 1a thiét bi duoc
thé hién trén Fig.29.

Giao dién truyén thong 330, it nhat mot bd xir ly 320, va by nhé 310 duge
két ndi véi each other bing cach sir dung buyt 300. Buyt 300 ¢6 thé 1a buyt PCI,
FISBus, hodc tuong tu. Buyt co thé dugc phan loai thanh buyt dia chi, buyt dit
lidu, buyt didu khién, va twong tw. D& d& biéu dién, chi mot dudng nét dam
dugc sir dung dé biéu dién buyt trén Fig.29, nhung day khong nghia la chi ¢o
mot buyt hodc chi mot loai buyt. B§ nhd 310 dugce tao cAu hinh dé luvu trit ma
chuong trinh va dit liéu cia ‘;hiét bi. Giac dién tmyén thong 330 duogc tao cdu
hinh d& h trg thiét bi khi truyén thong véi thiét b khéc (ching han, cac thiét bi
dwgc thé hién trén cac hinh v& tr Fig.15B dén Fig.17). B¢ xu ly 320 dugc tao
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chu hinh @ hd tro thiét bi khi thuc thi ma chuong trinh duge luu tri trong bd
nhé 310, dé thire hién phuong phap truy nhap ngiu nhién theo séng ché.

Mot cach tity chon, b nhé 310 ¢ thé dugc bao gdm trong bd xit Iy 320.

Theo trién khai kha thi, cac thiét bi duoc thé hién trén Fig.26 va Fig.29 theo
sang ché c6 thé theo cach khéac 12 céc hé thdng chip. Déi véi cac budce duge thue
hién béi céc linh kién trong cac hé théng chip, tham khao céc bude duge thuc
hién bdi céc thiét bi dugc thé hién trén Fig.16 va Fig.29 theo cac phuong an thuc
hién néu trén. Céc chi tiét khong dugc mo ta lai & ddy theo sang ché.

T4t ca hoic mot s6 phuong phap theo cdc phuong én thyc hién sang ché c6
thé dugc trién khai qua phin mém, phin ctmg, firmware, hodc két hop bat ky cia
n6. Khi phdn mém duge st dung dé thuc hién cac phuong 4n thuc hién, tht ca
hodc mot s& phuong 4n thyc hién c6 thé duogc trién khai & dang san pham chuong
trinh may tinh. San pham chuong trinh méy tinh bao gdm mot hodc nhiéu 1énh
may tinh. Khi c4c 1énh chuong trinh may tinh dugc nap va dugce thuc thi trén
mady tinh, cac th tuc hodc cac chirc nang theo céc phuong 4n thuc hién sang ché
- duoc tao toan ph'?m hodc mot ph?m. May tinh ¢0 thé 12 may tinh da ning, may
tinh chuyén dung, mang méy tinh, thiét bi mang, thiét bi dau cudi, hogc thiét bi
l4p trinh dugc khac. Lénh may tinh ¢6 thé dwoc luu trit trong vt ghi may tinh
doc dugc hodc co thé duge truyén tir mot vat ghi mdy tinh doc dugc sang vét ghi
may tinh doc dugc khac. Chéng han, 1énh may tinh co thé duoc truyén tr mot
website, may tinh, mdy chu, hodc trung tAm dit liéu dén website, mdy tinh, may
chi, ho#c trung tAm dir liéu khéc hitu myén (chéng han, cap df”)ng truc, s¢i quang,
hodc duong thué bao sb (digital subscriber line, DSL)) hodc khong déy (ching
han, infrared, radio, va microwave) manner. V4t ghi may tinh doc duoc cé thé 1a
phuong tién st dung dugc bét ky truy nhap dugc bing may tinh, hodc thiét bi
lwu trit dit lieu, chdng han may chi hogc trung tdm dit liéu, tich hop mot hodc
nhiu phwong tién st dung dugc. Phuong tién st dung dugc c6 thé 1a phuong
tién tir tinh (ching han, dia mém, dia cing, hodc bang tir), phuong tién quang
hoc (chéng han, dia da dung sb (digital video disc, DVD)), phuong tién ban din
(ching han, SSD), hodc tuong tu.

Khia canh séang ché dé cap dén vat ghi may tinh doc dugc. Vét ghi may tinh
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doc dugc luu trit 1énh, va khi 1énh dugc chay trén may tinh, may tinh ¢6 thé thuc
hién S501, $502, 503, S504, S505, va $506 theo phwong an thuc hién néu trén,
va/hoidc duogc tao cAu hinh dé thuc hién qué trinh khac duge thyc hién béng thiét
bi dAu cudi hodc hé théng chip duoc sir dung trong thiét bi ddu cubi trong cong
nghé duge mb ta trong ban md ta. Phuong tién luu trit mdy tinh doc dugc néu
trén ¢6 thé bao gdm phuong tién bat ky ¢6 thé luu trit ma chuong trinh, ching
han & nhé nhanh USB, dia ctmg théo dugc, bd nhé chi doc, bd nhé truy nhép
ngﬁu nhién, dia tir, hodc dia quang.

 Khia canh khac dé cép dén vat ghi may tinh doc dugc. Vat ghi may tinh doc
dwoc luu trit 1énh, va khi Iénh duge chay trén may tinh, mdy tinh c6 thé thyc hién
cac bude S501, S505, va S506 theo phuong an thyc hién néu trén,

Khia canh d& cip dén san phim chuong trmh may tinh bao gdm lenh Khi
1énh dugc chay trén may tinh, mdy tinh co thé thuc hién S501, $502, S503, S504,
S505, va S506.

Khia canh khéc d& cip dén san phim chuong trinh may tinh bao gbm lénh.
Khi 1énh dugc chay trén may tinh, may tinh ¢6 thé thuc hién S501, S505, va S506
theo phuong 4n thyc hién néu trén.

Khia canh séng ché dé cap dén hé théng chip. Hé théng chip bao gdm bd xtr
ly, va c6 thé con bao gdm bo nhé, dugce tao cAu hinh dé trién khai S501, S502,
S503, S504, va S505 theo phuong an thuc hién néu trén.

Khia canh khéc dé cp dén hé théng chip. Hé théng chip bao gbm bo x1r 1y,
va ¢6 thé con bao gé)m bd nhd, dugc tao cAu hinh dé trién khai céc chirc ning
cta thiét bj mang theo cac phuong 4n thuc hién néu trén. Hé théng chip bao gdm
it nhit mot bo xit Iy va mach giao dién. Mach giao dién dugc két ndi véi it nhét
mdt bd xtt ly bang cach st dung dudng truyén. Bo xir Iy dugc tao chu hinh dé
run lénh, dé thuc hién cac bude S501, S505, va S506 theo phuong 4n thyc hién
néu trén.

Ngoai ra, sang ché con @& cép dén hé théng truyén thong. Hé thdng truyén
théng bao gdm thiét bi du cudi dugc thé hién trén mot trong céc hinh Ve tir
Fig.24B dén Fig.26, va thiét bi mang dugc thé hién trén mot trong cac hinh vé tir
Fig.27 dén Fig.29.
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Ngudi co hiéu biét trung binh trong linh virc c6 thé hiéu rang, khi két hop v6i
cac vi du duge mo ta theo cdc phuong 4n thue hién dugc néu trong ban mod ta,
céc khdi va cac budce thuét toan c6 thé dugce trién khai bang phﬁn cing dién tr
hodc két hop clia phin mém may tinh va phin cimg dién tir. Liéu céc chic ning
duoc thuc hién bing phén cing hodc phén mém phu thudc vao tmg dung cu thé
va rang budc thiét ké cua cac giai phap k¥ thudt. Ngudi c6 hiéu biét trung binh
trong linh vuc ¢ thé st dung cac phuong phép khac nhau dé thuc hién cac chirc
ning dugc md ta cho mdi tmg dung cu thé, ma khong dugce xem 12 trién khai nay
vugt qua pham vi cia sang ché.

C6 thé hibu rd ring ngudi c6 hiéu biét trung binh trong linh vuc dé mo ta
neén gon va thuan tién, ddi v6i qué trinh 1am viéc chi tiét clia he théng, thiét bi,
va khéi duoc mo ta, tham khao qua trinh twong ng & cac phuong 4n thuc hién
phuong phép néu trén.

Theo mdt 56 phuong an thuc hién theo sang ché, can hiéu réng hé théng, thiét
bi, va phuong phép duogc boc 16 co thé dugc trién khai theo cac cach khéc. Chéng
han, thiét bi duoc md ta trén day theo phuong an thyc hién chi Ia vi du. Chéng
han, viéc phén chia thanh céc khéi chi 12 phan chia chirc ndng 16gic va co thé 1a
phén chia khac khi trién khai thyc. Chang han, céc khéi hoic cac thanh phan c6
thé duogc két hop hodc dugc tich hop vao hé théng khéc, hoac mot sb ddu hiéu
c6 thé duge bd qua hoic khong dugce thuc hign. Ngoai ra, cac ghép nbi 13n nhau
dugc hién thi hoic dugc d& cap hoic cac ghép ndi truc tiép hoidc céc két ndi
truyén thong c6 thé duge trién khai qua mot s6 giao dién. Céc ghép nbi gian tiép
hoic céc két ndi truyén thong gita cac thiét bi hodc cc khdi 6 thé dugc trién
khai & dang dién, co, hodc dang khac.

Céc khdi duge mo ta dudi dang cac phén riéng ré c6 thé hodc khong thé riéng
r& v& mit vat 1y, va cac phan dugc hién thi duéi dang céc khdi c6 thé hoic khong
thé 1a cac khéi vat 1y, ¢6 thé duoc dat & mot vi tri, hodc ¢6 thé duge phan tén trén
cac khbi mang. Mot sb hodc tt ca khéi c6 thé dugc chon dua trén yéu cau thuc
dé dat dugc cac muc dich cta cac giai phap theo cac phuong an thuc hién.

Ngoai ra, cac khdi chtrc ning theo céc phuong an thuc hién sang ché ¢6 thé

duge tich hop vao mot khoi xir 1y, hodc moi khoi trong c4c khoi ¢o thé ton tai
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doc lap vé mit vt 1y, hodc hai hodc nhidu khédi dugc tich hop vao mot khéi.
Céc phin md ta néu trén chi 14 céc trién khai cu thé clia séng ché, ma khoéng
nham giéi han pham vi bdo hd ciia cac phuong 4n thuc hién sang ché. Bién thé
hoic thay thé bat ky d& duge doan ra boi ngudi c6 hiéu biét trung binh trong linh
vuc trong pham vi k¥ thudt dugc bdc 19 theo cac phuong 4n thuc hién sang ché
s& nim trong pham vi bdo hd cua cac phuong an thyc hién sang ché. Do vy,
pham vi bdo ho cia cac phuong 4n thye hién sang ché s& phu thudc vao pham vi

béo hd cta cac diem yéu cau bao hd.
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YEU CAU BAO HO

1. Phuong phép truy nhap ngiu nhién bao gdm céc budc:

nhan, boi thiét bi dAu cudi, thong tin cAu hinh thir nhat, thong tin cau hinh tha
hai, vA théng tin cdu hinh thir ba ma dugc gii boi thiét bi mang, trong d6 thong
tin cAu hinh thtr nhit dugc sir dung dé tao cu hinh mot hodc nhiéu tai nguyén
thoi gian — tén s6 kénh truy nhap ngiu nhién vét 1y (physical random access
channel, PRACH) va tip hop chudi mao dAu; thong tin cau hinh thir hai dugc sir
dung dé tao cAu hinh khéi tai nguyén thoi gian — tan s6 kénh chia sé dudong 1én
vat 1y (physical uplink shared channel, PUSCH) tuong tmg v6i mdi tai nguyén
thoi gian - tin s6 PRACH, va khéi tai nguyén thoi gian - tAn s6 PUSCH bao gdém
mdt hodc nhidu tai nguyén thdi gian - tAn s& PUSCH; va thong tin cdu hinh thir
ba dugc st dung dé tao cAu hinh kich thudc ctia mdi tai nguyén thoi gian - tdn
s6 PUSCH va sy tuong tmg gitta chudi mao dau va tai nguyén thoi gian - tan sb
PUSCH; _

xac dinh tai nguyén thoi gian - tAn s6 PRACH thir nhét dua trén thong tin cu
hinh thir nhat;

xéc dinh chudi mao diu thir nhat can dugc giri trén tai nguyén thoi gian - tan
s PRACH thtt nhét, trong d6 chudi mao dau thir nhét 1a chubi mao dau trong
tap hop chudi mao dau;

xéac dinh tai nguyén thoi gian - tan s6 PUSCH tuong g véi chudi mao dau
thir nhét, dua trén tai nguyén thoi gian - tin s6 PRACH thir nhét, chudi mao dau
thir nhit, thong tin cAu hinh thir hai, va théng tin céu hinh thir ba; va

gui thong diép thu nhét bao gdm chudi mao dAu ther nhit va dir liéu duong
1én, trong d6 chudi mao dAu thtr nhit duoc mang trén tai nguyén thoi gian - tan
s6 PRACH thir nhét, va dit liéu dudng 1én dugc mang trén tai nguyén thoi gian
- tin s PUSCH tuong tng v6i tai nguyén thoi gian - tAn s6 PRACH thi nhét.
2. Phuong phép theo diém 1, trong d6 thong tin cAu hinh thir hai bao gdbm théng
tin dugc sit dung dé tao cAu hinh cbng tin hiéu tham chiu giai didu bién
(demodulation reference signal, DMRS) dugc lién két v6i khéi tai nguyén thoi
- gian - tan s PUSCH.
3. Phuong phép theo diém 1 hoic 2, trong d6 thong tin c4u hinh thi hai bao gdm
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théng tin cAu hinh ctia mAu hinh 4nh xa thi nhat, mau hinh 4nh xa thi nhét bao
gdm mot hodc nhidu quy tic 4nh xa, va mdi quy tac 4nh xa duoc sir dung cung
V61 it nhét mot tai nguyén thoi gian - tin s PRACH dé xéc dinh tai nguyén mién
thoi gian va tai nguyén mién tin sb cia it nhat mot khéi tai nguyén thoi gian -
tan s6 PUSCH.

4. Phuong phép theo diém 3, trong d6 thong tin c4u hinh thir hai bao gdm chu ky
T1 duoc st dung dé tao cAu hinh khéi tai nguyén thoi gian - tAn s6 PUSCH, va
mAu hinh anh xa thr nhit duoc sir dung dé x4c dinh khéi tai nguyén thoi gian -
tAn s& PUSCH tuong ng véi tai nguyén thoi gian - tan s6 PRACH trong chu ky
TI.

5. Phuong phap theo diém 3 hoic 4, trong d6 thoéng tin cAu hinh thtr hai bao gdbm

tham s N1, va tham s6 N1 duoc sir dung dé xac dinh s lugng khdi tai nguyén

108/140

thoi gian - tin s6 PUSCH twong tmg v6i mdi tai nguyén thoi gian - tin s6 PRACH.

6. Phuong phép theo diém bt ky trong sb cac diém tir 1 dén 5, trong d6 thong
tin cAu hinh tht ba bao gbém kich thude cua mdi tai nguyén thoi gian - tan sb
PUSCH va tham s6 N8, va tham s6 N8 dugc st dung dé x4c dinh sb luong tai
nguyén thoi gian - tin s PUSCH tuong tmg v6i mdi chudi mao dau.
7. Phuong phép theo diém 6, trong d6 viéc x4c dinh tai nguyén thoi gian - tan s6
PUSCH twong tmg véi chudi mao d4u tha nhat, dya trén tai nguyén thoi gian -
tin sé PRACH thtr nhét, chudi mao du tht nhét, thong tin cdu hinh thir hai, va
thong tin cdu hinh th ba bao gbm budc:

x4c dinh tai nguyén thoi gian - tn s6 PUSCH twong trng v&i chudi mao dau
thir nhét, dua trén thir tu dinh trude 4nh xa tir cic tai nguyen thoi gian - tan sb
PRACH dén céc khéi tai nguyén thoi gian - tin s6 PUSCH, thit tu dinh trude
4nh xa tir cac chudi mao dau dén cac tai nguyén thoi gian - tdn s6 PUSCH, tai
nguyén thoi gian - tAn s6 PRACH th nhét, chudi mao dAu thir nhét, thong tin
chu hinh tht hai, va thong tin c4u hinh thit ba.
8. Phuong phép theo diém 7, trong d6 phuong phép con bao gbm budc:

xac dinh, dua trén tht tu dinh truée dnh xa tir cac chudi mao dau dén cac
cbng DMRS, cbng DMRS dugc lién két véi tai nguyén thoi gian - tdn s6 PUSCH
tuong ung vdi tai nguyén thoi gian - tn s6 PRACH thtr nhét.
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9. Thiét bi truy nhap ngiu nhién bao gdm khéi truyén thong va khdi x4c dinh,
trong do:

khéi truyén théng dugc tao cAu hinh dé nhan thong tin cAu hinh thir nhét,
théng tin cAu hinh thit hai, va thong tin ciu hinh thir ba ma dugc giri bdi thiét bi
mang, trong d6 thong tin cAu hinh the nhét duoc sir dung dé tao chu hinh mot
ho#c nhiéu tai nguyén thoi gian - tin s6 PRACH va tap hop chudi mao dan; thong
tin cAu hinh thi hai dugc sir dung dé tao cdu hinh khéi tai nguyén thoi gian - tdn
s6 PUSCH tuong tmg v6i mdi tai nguyén thoi gian - tin s PRACH, va khéi tai
nguyén thoi gian - tin s6 PUSCH bao gdm mdt hodc nhiéu tai nguyén thdi gian

- thn s PUSCH; va thong tin cAu hinh tht ba duoc stir dung dé tao cAu hinh kich

O»

thude ciia moi tai nguyén thoi gian - tAn s PUSCH va sy tuong tmg gitta chudi
mao dau va tai nguyén thoi gian - tdn s PUSCH;

khéi x4c dinh dugc tao cau hinh dé x4c dinh tai nguyén thoi gian - tan sb
PRACH thir nhét dua trén thong tin cAu hinh thtr nhat;

khdi x4c dinh con duge tao cAu hinh d& xac dinh chudi mao dAu tht nhét can
duoc giri trén tai nguyén thoi gian - tin s6 PRACH tht nhét, trong d6 chudi mao
dAu thir nhét 13 chudi mao dAu trong tip hop chudi mao dau;

khéi xac dinh con dugce tao cAu hinh dé xé4c dinh tai nguyén thoi gian - tan sb
PUSCH tuong Gng v6i chudi mao dau thir nhét, da trén tai nguyén thoi gian -
tAn s& PRACH tht nhét, chudi mao dau tht nhét, thong tin ciu hinh th hai, va
thong tin cau hinh tht ba; va

khéi truyén théng con dugc tao cAu hinh dé giri thong diép thir nhéit bao gém
chudi mao dau tht nhat va dit liéu dudng lén, trong d6 chudi mao dau thir nhat
dugc mang trén tai nguyén thoi gian - tn s6 PRACH thtr nhét, va dir liéu duong
lén dugc mang trén tai nguyén thoi gian - tan s PUSCH tuong tng véi tai
nguyén thoi gian - tin s PRACH thi nhét.
10. Thiét bi theo diém 9, trong d6 thong tin c4u hinh th hai bao gdm thong tin
duoc st dung dé tao cAu hinh cdng DMRS dugc lién két v&i khdi tai nguyén thoi
gian - tAn s6 PUSCH.
11. Thiét bi theo diém 9 hodc 10, trong d6 théng tin cu hinh thir hai bao gbm
thong tin cAu hinh cia mAu hinh 4nh xa thi nhat, m3u hinh 4nh xa tha nhét bao
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gbm mot hoic nhidu quy tic anh xa, va mdi quy tic anh xa dugc st dung cing
V6 it nhat mot tai nguyén thi gian - thn s PRACH dé xdc dinh tai nguyén mién
thoi gian va tai nguyén mién tan s cta it nhat mot khéi tai nguyén thoi gian -
tan s6 PUSCH.
12. Thiét bi theo diém 11, trong d6 thdng tin c4u hinh thi hai bao gdm chu ky
T1 dugc st dung d tao cdu hinh khéi tai nguyén thoi gian - tdn s PUSCH, va
m3u hinh 4nh xa thit nhit duoc sit dung dé x4c dinh khdi tai nguyén thoi gian -
tAn s6 PUSCH tuong (rng véi tai nguyén thoi gian - tdn s6 PRACH trong chu ky
T1.
13. Thiét bi theo diém 11 hodc 12, trong d6 thong tin cAu hinh thir hai bao gdm
tham s& N1, va tham sé N1 duoc st dung dé xéac dinh sé luong khéi tai nguyén
thoi gian - tAn s PUSCH twong tmg véi mdi tai nguyén thoi gian - tin s6 PRACH.
14. Thiét bi theo diém 13, trong d6 tham s N1 va mAu hinh 4nh xa thi nhét duoc
sir dung dé xac dinh khéi tai nguyén thoi gian - tan s PUSCH twong tng véi
mdi tai nguyén thoi gian - tan s6 PRACH.
15. Thiét bi theo didm bat ky trong sé céc diém tir 9 dén 14, trong d6 thong tin
cAu hinh thit ba bao gdm kich thuéc cta mdi tai nguyén thoi gian - tdn s6 PUSCH
va tham sd N8, va tham sd N8 dugc st dung dé x4c dinh sb luong tai nguyén
thosi gian - tAn s PUSCH tuong tmg v6i m&i chui mao dau.
16. Thiét bi theo diém 15, trong d6 viée khéi xac dinh con dugc tao c4u hinh dé
x4c dinh tai nguyén thoi gian - tin s6 PUSCH tuong tmg v6i chudi mao dau thir
nhét, dya trén tai nguyén thoi gian - tin s6 PRACH tht nhét, chudi mao ddu thir
nhét, thong tin cau hinh thit hai, va théngv tin cAu hinh thir ba bao gom:

khdi xac dinh duoc tao cAu hinh cu thé dé x4c dinh tai nguyén thoi gian - tan
s6 PUSCH tuong tmg v6i chudi mao dau thir nhat, dya trén thir ty dinh truée dnh
xa tir céc tai nguyén thoi gian - tin s6 PRACH dén céc khéi tai nguyén thoi gian
- tin s6 PUSCH, thtr tu dinh trude dnh xa tr cac chudi mao déu dén cac tai
nguyén thoi gian - tan s6 PUSCH, tai nguyén thoi gian - tAn s6 PRACH thir nhat,
chudi mao dau thir nhét, théng tin ciu hinh thir hai, va théng tin cAu hinh thir ba.
17. Thiét bi theo diém 16, trong d6:

khéi x4c dinh con duge tao cAu hinh dé xac dinh, dya trén tht tu dinh trude
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anh xa tir cac chudi mao diu dén céc céng DMRS, céng DMRS duogc lién két
v§i tai nguyén thoi gian - tAn s PUSCH tuong tmg véi tai nguyén thoi gian -
tin s6 PRACH thtr nhét.
18. Thiét bi truy nhap ngiu nhién, bao gbm khéi truyén thong, trong do:

khéi truyén thong dugc tao cAu hinh dé guri thong tin cAu hinh thir nhét, thong
tin cAu hinh thtr hai, va théng tin cAu hinh thit ba dén thiét bi dau cudi, trong d6
thong tin cAu hinh thir nhét dugc st dung dé tao cdu hinh mdt hoic nhiéu tai
nguyén thoi gian - tAn s6 PRACH va tap hop chudi mao dAu; thong tin cAu hinh
thtt hai dugc sir dung dé tao cAu hinh khéi tai nguyén thoi gian - tn s6 PUSCH
trong g véi mdi tai nguyén thoi gian - tn s6 PRACH, va khdi tai nguyén thoi
gian - tin s6 PUSCH bao gbm mét hoic nhidu tai nguyén thoi gian - tan sb
- PUSCH; va thong tin chu hinh thir ba dugc st dung dé tao cAu hinh kich thuéc
ctia mdi tai nguyén thoi gian - tAn s6 PUSCH va sy twong tmg giita chudi mao
dau va tai nguyén thoi gian - tan s6 PUSCH; va

khéi truyén théng con dugc tao céu hinh @& nhan thong diép thi nhat ma bao
gdm chudi mao dau thit nhit va dit liéu dudng 1én va duoc giri béi thiét bi du
cubi, trong d6 chudi mao d4u tht nhit duge mang trén tai nguyén thoi gian - tan
s6 PRACH thir nhét, va dir liéu duong 1én dugc mang trén tai nguyén thoi gian -
- tAn s6 PUSCH tuong tmg véi tai nguyén thoi gian - tan s6 PRACH thi nhit.
19. Vit ghi may tinh doc dugc bao gbm lénh, trong d6 khi 1énh dugc chay trén
may tinh, may tinh c6 thé thuc hién phuong phép theo diém bt ky trong s cac
diém tir 1 dén 8.
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