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(57) Séang ché d& cép dén phuong phap va thiét bi truyén va nhan chudi tin hiéu
danh thirc (wake-up signal, WUS). Phuong phap truyén chudi WUS theo séng
ché bao gdm: x4c dinh N tham sb/tham sb dbi v6i mét dip nhén tin (Paging
Occasion, PO), trong d6 N tham sb/tham s twong tmg v6i N tai nguyén/tai
nguyén WUS trong céc tai nguyén WUS duoc lién két véi PO, N 13 sd nguyén
16n hon hodc bang 1, va khi N>1, N tham sb khac nhau; tao N tip hop/tap hop
chubi WUS dua trén N tham sé/tham sd, trong d6 N tap hop/tap hop chudi WUS
duge truyén riéng ré trén cic tai nguyén dugc lién két trong N tai nguyén WUS,
va mdi tap hop trong cac tip hop chudi WUS bao gdm it nhat mot chudi WUS;
va truyén it nhit mot chudi trong tdp hop chudi WUS thir nhét trén tai nguyén
WUS thir nhét, trong d6 tai nguyén WUS thir nhat 1 mot tii nguyén trong N tai
nguyén WUS, va tap hop chudi WUS thir nhit 1 tap hop chudi WUS duge truyén
trén tai nguyén WUS thir nhit. Sang ché dam bao ring céc tap hop chudi WUS
duogc truyén trén céc tai nguyén WUS khéc nhau khéng gidng hét nhau, dé tranh

canh béo gia WUS cuia thiét bj truyén thong va giam tiéu thu céng suét ctia thiét

bi truyén thong.
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Linh vwe ky thuat dwoc dé cip
Sang ché dé cap dén cong nghé truyén thong, va cu thé 13, dén phurong phap

va thiét bj giri va nhan chudi tin hiéu d4nh thirc (wake-up signal, WUS).

Tinh trang k§ thuit ciia sang ché

Trong hé théng truyén théng khéng day, thiét bi truyén théng c6 hai ché do.
Mot ché do 1a ché do két ndi, chi bao réng thiét bi truyén thong dugc két ni véi
thiét bi mang va c6 thé truyén théng truc tiép véi thiét bi mang; va ché do khac
12 ché d6 khong hoat dong hoic duoc goi 1a ché d6 ngn, trong d6 thiét bi truyén
thong khong thé truyén théng truc tiép véi thiét bi mang. D& dam bao rang thiét
bi mang tim ra hiéu qua thiét bi truyén thong trong ché do khong hoat dong, thiét
bi mang thudng thuc hién nhin tin, tire 13, truyén déu din tin hidu nhin tin dén
thiét bi truyén thong, dé chi bo liéu thiét bi truyén thong can chﬁyén ddi tir ché
dd khong hoat dong sang ché d6 dugc két nbi, dé dé truyén thong véi thiét bi
mang. Nhu dugc thé hién trén Fig.1, thiét bi truyén thong trong ché do khong
hoat dong déu din danh thirc dé gidm sét tin hi¢u nhén tin, va chu trinh danh thac
déu din dugc goi 1a chu trinh tiép nhan gian doan (discontinuous reception,
DRX), trong d6 chu trinh DRX ¢6 thé duoc chi bao dén thiét bi truyén thong qua
thong diép hé théng. Dip ma & d6 thiét bi truyén thong danh thirc trong chu trinh
DRX dugc goi 1a dip nhén tin (paging occasion, PO). Thiét bj truyén théng trong
ché d6 khoéng hoat dong dang ngu d6i v6i phan 16n thoi gian cta chu trinh DRX,
va danh thirc chi & PO dé do thdy kénh diéu khién duong xudng vat 1y (physical
downlink control channel, PDCCH). Thiét bi truyén thong do thdy trudc trong

khéng gian tim kiém chung nhén tin (paging common search space, Paging CSS).

Néu PDCCH dugc do thiy trong CSS nhén tin, thiét bi truyén thong nhan kénh
chia sé dudong xubng vt Iy (physical downlink shared channel, PDSCH) dua trén
théng tin chi bio duge mang trén PDCCH duoc do thay; hodc néu khong PDCCH
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nao dugc do thiy trong CSS nhin tin, thiét bi truyén thong khong cin nhan thém
PDSCH.

Ddi v6i internet van vat biang hep (narrow band internet of things, NB-IoT),
tin hiéu danh thirc (wake-up signal, WUS) dugc dua vao trong R15, va WUS
dugc st dung dé chi bao lidu thiét bi truyén thong cin danh thirc & PO dé do thay
kénh didu khién dudng xudng vt Iy. Nhu dugc th& hién trén Fig.2, & phia thiét
bi mang, khi thiét bi mang can nhén tin thiét bi truyén thong hodc hé théng vé
thay ddi thong diép, thiét bi mang glri WUS trude khi it nhat mot khe ho (gap)
dimg trude PO; nguoc lai, thiét bi mang khéng truyén bét ky tin hiéu nao. O phia
thiét bi truyén théng, WUS dugc gidm sét truée PO, va néu WUS dugc do thiy,
thiét bi truyén théng do thiy PDCCH & PO; hodc néu khong WUS nao dugce do
thiy, thiét bi truyén thong khong do thiy kénh didu khién dudng xubng vat ly &
PO.

Péi v6i NB-IoT, duge xéac dinh trong R15 ring c6 khe giita diém cudi cua
khoang thoi gian WUS 16n nhét (maximum WUS duration) va bét dau cia PO,
cling dugc goi 1a khe WUS. Thiét bi mang c6 thé tao cAu hinh nhiéu nhét ba khe.
Nhu dugc thé hién trén Fig.3, thiét bi mang tao cAu hinh céc thiét bi truyén thong
thanh hai loai, tirc 13, thiét bi truyén thong DRX va thiét bi truyén thong eDRX,
dua trén cac dung lugng cua thiét bi truyén thong. Khe DRX tuong (mg v6i thiét
bi truyén thong DRX tir tép hop {40 ms, 80 ms, 160 ms, 240 ms}, khe ngin
eDRX (eDRX short gap) tuong rng v6i thiét bi truyén théng eDRX tir tap hop
{40 ms, 80 ms, 160 ms, 240 ms}, va khe dai eDRX (eDRX long gap) tuong tmg
v6i thiét bi truyén thong eDRX tir tép hop {1s, 2s}.

Thiét bi truyén thong tinh todn PO ma ¢ thiét bi truyén thong dua trén dinh
danh (Identity, ID), va c4c thiét bi truyén thong c6 thé thudc ciing PO. Theo giao
thirc hién tai, thiét bj mang truyén WUS khi nhén tin bat ky thiét b truyén thong
trong PO, v khi WUS dugc do théy bing thiét bi truyén thong, thiét bi truyén
thong dugc dénh thirc. Chéng han, gia st rang 100 thiét bi truyén théng (véi cac
s6 thir tu tir 0 dén 99) thudc cung PO, va thiét bi mang truyén WUS truée PO
néu thiét bi mang cin dénh thirc thiét bi truyén thong 0. Néu WUS duoc do thay
bing tAt ca 100 thiét bi truyén thong, 100 thiét bi truyén thong déu dugc danh
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thirc. Tuy nhién, cac thiét bi truyén thong tir 1 dén 99 thuc su khong can dugc
danh thirc. Do vay, WUS 14 “canh béo gia” d6i véi cac thiét bi truyén thong tir 1
dén 99. Diéu nay giy ra viéc tang tiéu thu cong suét cia cac thiét bi truyén thong.

Trong R16, khai niém nhém dugc dua vao dbi v6i NB-IoT. Cu thé 1a, dbi
v6i céc thiét bi truyén thong thudc ciing PO, cc thiét bi truyén thong khac nhau
trrong tng véi cac chudi WUS khac nhau duge nhom trong cling tai nguyén thoi
gian — tan s6. Chéng han, gia st ring 100 thiét bi truyén thong (véi cac s thir tr
tir 0 dén 99) thudc cung PO, va 100 thiét bi truyén thong dugc phén chia thanh
4 nhém. Chéng han, céc thiét bi truyén thong tir 0 dén 24 thudc nhém 0, cac thiét
bi truy2n thong tir 25 dén 49 thudc nhom 1, cc thiét bi truyén thong tir 50 dén
74 thude nhém 2, va cac thiét bi truyén théng tir 75 dén 99 thudc nhém 3. C6
bbn chudi WUS, thiét bi mang gri chudi WUS tuong tmg v6i nhom 0 trude PO
d& danh thir thiét bi truyén thong 0. TAt ca cac thiét bi truyén thong tir 0 dén 24
trong nhom 0 do thdy chudi WUS va ddu dugc danh thuc. 75 thiét bi truyén thong
con lai trong cac nhom 1, 2, va 3 khong dugce danh thire do céc thiét bi truyén
thong chi gidm sat cdc WUS tuong tmg véi cac nhom ma co cac thiét bi truyén
thong.

Ngoai ra, xac dinh trong R16 réng thiét bi mang co thé tao cAu hinh nhiéu
nhét hai tai nguyén WUS nhém (group WUS resources) d6i v6i ciing khe, tir 13,
tai nguyén WUS méi (new WUS resource) va tai nguyén WUS ké thira (legacy
WUS resource), va tai nguyén WUS méi dimg trudce tai nguyén WUS ké thira.
Khi gidm sat WUS trude PO, thiétibi truyén thong chi thye hién gidm sét trén tai
nguyén WUS nhém. céc tap hop chudi WUS dugce truyén béi thiét bi mang trong
" cac khe khac nhau va trén cé4c tai nguyén WUS nhom khéc nhau 1a gidng nhau.
Ching han, gia st ring DRX gap=40 ms, eDRX short gap=160 ms, maximum
WUS duration=128 ms, va UE time offset=10 ms. Nhu dugc thé hién trén Fig.4,
gia sir rang thiét bi truyén thong cin giam sat cac chudi WUS trong khe ngén
eDRX va trén tai nguyén WUS ké thira. Nhu duoc thé hién trén Fig.5, gia st
rang thiét bi mang truyén cac chudi WUS chi trong khe DRX va trén tai nguyén
WUS méi, va cac chudi WUS tir thiét bi mang khong duoc truyén dén thiét bi
truyén théng. Tuy nhién, cac chudi WUS cda “khe DRX va tai nguyén WUS m6i”
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c6 thé thuc su duge do thiy boi thiét bi truyén thong, gy ra canh béo gia. Sau
d6, thiét bi truyén thong do thly PDCCH & PO, 1am tang tiéu thy cong suét.

BAn chit ky thuit ciia sing ché

Sang ché d& c4p dén phuong phap va thiét bi @& giri va nhan chudi WUS, dé
dam béo rang cac tap hop chudi WUS dugc truyén trén cac tai nguyén WUS khéc
nhau khong giéng hét nhau, nhe d6 tranh canh béo gia WUS cua thiét bi truyén
thong va giam tiéu thu cong sudt cta thiét bi truyén thong.

Theo khia canh thir nhét, sang ché dé c4p dén phuong phép truyén chudi tin
hidu dénh thirc, trong d6 phuong phap bao gdm cac budc:

x4c dinh N tham sb/tham sb d6i v6i mot dip nhén tin PO, trong d6 N tham
s6/tham sd tuong tmg véi N tai nguyén/tai nguyén WUS trong cic tai nguyén
WUS duge lién két v6i PO, N 13 s6 nguyén 16n hon hosic bang 1, va khi N>1, N
tham sb khac nhau; tao N tap hop/tap hop chudi WUS dya trén N tham sé/tham
s, trong d6 N tap hop/tap hop chudi WUS dugc truyén riéng r& trén tdi nguyén
duge lién kéts trong N tai nguyén/tai nguyén WUS, va mdi tap hop trong céc tip
hop chudi WUS bao gdm it nhit mot chudi WUS; va truyén it nht mot chudi
trong tap hop chudi WUS thir nhét trén tai nguyén WUS thir nhét, trong d6 tai
nguyén WUS thir nhit 1a mot tai nguyén trong N tai nguyén/tai nguyén WUS, va
tap hop chudi WUS thi nhét 1a tip hop chudi WUS dugc truyén trén tai nguyén
WUS tht nhét.

Theo sang ché, cac tap hop chudi WUS dugc truyén trén céc tai nguyén WUS
khéc nhau dugc tinh toan nho sit dung cc tham sé khac nhau, dé dam bao ring
céc tap hop chudi WUS duoc truyén trén céc tai nguyén WUS khéac nhau khong
giéng hét nhau, trong do céac chudi WUS khéc nhau duoc sir dung dic biét trén
N tai nguyén/tai nguyén WUS c6 tap giao thoi gian, dé tranh canh bao gia WUS
ctia thiét bi truyén théng va giam tiéu thu cong suét cia thiét bi truyén thong.

Theo trién khai kha thi, tai nguyén WUS thir nhit dugc lién két véi it nhit
mot nhom thiét bi truyén thong, va it nhit mot chudi WUS trong tap hop chudi
WUS th nhat tuong tng véi it nhat mdt nhém thiét bi truyén thong.

Theo trién khai kha thi, viéc tao N tap hop/tap hop chudi WUS duya trén N
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tham sé/tham s6 bao gdm cac budc: thu dugc hat gidng Gold thir nhit théng qua
tinh toén dua trén tham sb thir nhat, trong d6 tham s6 thir nhét twong tmg véi tai
nguyén WUS thur nhét; va thu duoc tap hop chudi WUS thir nhét théng qua tinh
toan dya trén hat gidng Gold thtr nhét.

Theo trién khai kha thi, hat giéng Gold thit nhét thu dugc thong qua tinh todn

dua trén tham s thir nhét théa mén cong thic sau:

Cinie_wus = Nip X 22° + (N + 1) x ((wnf_smrt_,,o + |Pesterero|) mod 2 048 +
1) x 2° + Njcell trong do:

Cinic_wus 12 hat gibng Gold thi nhit, Ny, 1a tham sb thir nhdt, Njpre" 1
dinh danh t& bao, N start_po 12 sb khung cta khung tha nhét trong d6 PO
tuwong (g véi tap hop chudi WUS th nhit dugc dat, va ng seare_po 1a sO khe
ctia khe thtr nhét trong d6 PO tuong (g véi tp hop chudi WUS thtr nhat dwgc
dat.

Theo trién khai kha thi, viéc tao N tap hop/tip hop chudi WUS dua trén N
tham sb/tham sé bao gdm cac budc: thu dugc ché d6 bao phu thir nhét thong qua
tinh toén dua trén tham sb thir nhét, trong d6 tham s6 thir nhat twong tmg v6i tai
nguyén WUS thr nhét; va thu dugc tap hop chudi WUS th nhét thong qua tinh
todn dua trén ché do bao pht thi nhét.

Theo trién khai kha thi, ché dd bao phi thtr nhét thu dugc thong qua tinh toan
dua trén tham sb thtr nhét thoéa man cong thic sau:

Coota(Nip) = (1 = 25 (mmod 127)) (1 = 22, ((m + my) mod 1 27)), trong d6:

Cyo1a(Nip) 12 ché dd bao phu thir nhit, N;, 1a tham sb thtr nhét, m, =
Nip | Z225], Negtar =N+ %0(i+7) = (%0l + ) + (D) mod 2, 21 +7) = (i +

Ntotal

4) + x,(i)) mod 2, va ca hai gid tri ban dau ctia x,(i) va x,(i) 1a [0000001].

Theo trién khai kha thi, viéc tao N tap hop/tip hop chudi WUS duya trén N |

tham sb/tham sb bao gdm cac buée: tao chudi Gold; va chin phén chudi tuong
g v6i tham s thi nhét khéi chudi Gold dé thu dugc tap hop chudi WUS thix
nhét thong qua tinh toén, trong d6 tham sb thtr nhét trong tmg véi tai nguyén
WUS thit nhét.

Theo trién khai kha thi, khi N bang 2, N tai nguyén WUS bao gdm tai nguyén
5
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WUS thir nhét va tai nguyén WUS thir hai, va tai nguyén WUS thi nhét va tai
nguyén WUS thit hai twong Gng v6i ciing loai khe Gap cia cing PO.

Theo trién khai kha thi, khi N bang 3, N tai nguyén WUS bao gbm céc tai
nguyén WUS thtr nhét, tai nguyén WUS thir hai, va tai nguyén WUS thir ba, tai
nguyén WUS thir nhét trong tmg véi khe thi nhét Gap, tai nguyén WUS thit hai
tuong tmg véi khe thit hai, tai nguyén WUS thit ba tuong ing v6i khe thir ba, va
khe thir nhét, khe th hai, va khe thit ba 1a ba loai khe ctia cing PO.

Theo khe tht hai, sang ché d& cap d¢én phuong phéap nhan chudi tin hiéu danh
thire, trong d6 phuong phép bao gbm céc budc:

x4c dinh tham sb thtr nhét, trong d6 tham sb thtr nhat twong Ung véi tai
nguyén WUS thtr nhét, va tai nguyén WUS thir nhat 1 tai nguyén WUS dugc tao
cAu hinh bai thiét bi mang va dugc lién két v&i PO; tao chudi WUS thir nhét dua
trén tham sb tha nhit; chudi WUS thir nhit dugc gidm sat trén tai nguyén WUS
thir nhit; va do thy PDCCH & PO khi chudi WUS thi nhit dugc do thdy trén
tai nguyén WUS thir nhét.

Theo sang ché, cac tap hop chudi WUS dugce truyén trén cac tai nguyén WUS
khéc nhau dugc tinh toan nh¢ st dung c4c tham s6 khac nhau, dé dam bao ring
cac tap hop chudi WUS duge truyén trén céc tai nguyén WUS khéac nhaukhong
giéng hét nhau, trong do céc chudi WUS khac nhau duge st dung dic biét trén
N tai nguyén/tai nguyén WUS c6 tap giao thoi gian, dé tranh canh bdo gia WUS
ctia thiét bi truyén théng va giam tiéu thu cong suét cta thiét bi truyén thong.

Theo trién khai kha thi, viéc tao chudi WUS thir nhit dya trén tham sb tha
nhét bao gdm cac budc: thu duge hat gidng Gold thtt nhét thong qua tinh toan
dua trén tham s thir nhét; va thu dugc chudi WUS thi nhét théng qua tinh todn
dua trén hat gidng Gold tha nhit.

Theo trién khai kha thi, hat giéng Gold tha nhét thu duogc thong qua tinh toan

dua trén tham sb thtr nhét théa man cong thuc sau:

Cinie_wus = Nip X 22° + (NJcel + 1) x ((mnf_smrt_,,o + |Pesrerol) mod 2 048 +
1) x 2% + Njce! trong do:
Cinit_wus 12 hat gidng Gold thit nhat, Ny, 1a tham sb thir nhdt, Njye" 1a
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dinh danh t& bao, N¢ start_po 12 sb khung cta khung tha nhét trong d6 PO
trong tmg v6i chudi WUS thir nhit duge dit, va ng spare po 12 s6 khe ctia khe
thir nht trong d6 PO tuong (g v6i chudi WUS thit nhét dugc dat.

Theo trién khai kha thi, viéc tao chudi WUS thi nhét dya trén tham sb thur
nhét bao gdm céc buéde: thu duge ché do bao phu thir nhét thong qua tinh toan
dua trén tham s thir nhét; va thu dugc chudi WUS thir nhét thong qua tinh to4n
dua trén ché do bao phu thir nht.

Theo trién khai kha thi, ché do bao phu thir nhét thu dugc thong qua tinh todn

dwa trén tham s thir nhét théa mén cong thirc sau:
Coota(Nip) = (1 = 25 (mmod 127)) (1 — 22, ((m + m;) mod 1 27)), trong d6:

Cyoia(Nip) 12 ché d6 bao phi thir nhit, Ny, 14 tham s6 tha nhit, m, =

127 . . . . .
Npp l——-j s Nigear =N, %0 +7) = (20 +4) +x,(D))mod2, x,(i+7)= (2 (L +

Neotal

4) +x,(D)) mod 2, ca hai gid tri ban dau clia xo(1) va x,(i) 1a [0000001], N
chi bao sb lugng tham sb dugc x4c dinh bai thiét bi mang dbi véi mot PO, va N
12 s6 nguyén 16n hon hogc bing 1.

Theo trién khai kha thi, viéc tao chudi WUS thir nhét dya trén tham sb thu
nhét bao gdm cac budc: tao chudi Gold; va chin phén chudi twong tng v6i tham
s thir nhat tir chudi Gold dé thu duge chudi WUS thir nhat thong qua tinh toén.

Theo khia canh thtr ba, sang ché d& cap dén phuong phap truyén chudi tin
hiéu danh thire, trong d6 phuong phap bao gbm cac bude:

thu dugc dinh danh nhém cia nhom thir nhét, trong d6 nhém thir nhét 1a
nhém c6 thiét bi truyén thong; thu dugc téng s6 chudi WUS duge tao cu hinh
trén tai nguyén WUS thi nhét, trong d6 tai nguyén WUS thu nhét 13 tai nguyén
d6i véi thiét bi truyén thong dé nhan WUS; tao chudi WUS ctia nhoém thir nhét
dya trén dinh danh nhém va tong s6 luong; va truyén chudi WUS ctia nhém thir
nhét trén tai nguyén WUS thir nhat.

Theo séng ché, nhiéu thiét bi truyén thong hon co thé dugc hd trg boi cac
chudi WUS bing cach thu dugc gia tri mddun.

Theo trién khai kha thi, viéc tao chudi WUS ctia nhém thit nhét dya trén dinh

danh nhém va tdng sé luong bao gdm: tinh toan gid tri mddun dya trén dinh danh
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nhém va téng sb lugng; va tao chudi WUS ctia nhém thir nhit dya trén gia tri
modun.

Theo trién khai kha thi, gid tri mddun dugc tinh todn dya trén dinh danh
nhém va téng sb lugng thoa man cong thire sau:

x = g mod M, trong do:

x 12 gia tri moédun, g chi bao dinh danh nhém, M chi bao té)ng s6 luong, va
mod 1a phép modulo.

Theo khia canh thit tu, sang ché d& cap dén thiét bi truyén chudi tin hiéu danh
thire, trong d6 thiét bi bao gbm:

mddun x1 ly, dugc tao cAu hinh dé: x4c dinh N tham sé/tham s6 d6i véi mot
dip nhén tin PO, trong d6 N tham sb/tham sb trong tng véi N tai nguyén/tai
nguyén WUS trong cac tai nguyén WUS duoc lién két v6i PO, N 12 s nguyén
16n hon hoac béng 1, va khi N>1, N tham sb khac nhau; va tao N tip hop/tp hop
chudi WUS dua trén N tham sb/tham sd, trong d6 N tap hop/tap hop chudi WUS
dugc truyén riéng 1& trén céc tai nguyén dugc lién két trong N tai nguyén/tai
nguyén WUS, va mdi tap hop trong céc tip hop chudi WUS bao gdm it nhét mot
chudi WUS; va mddun truyén, duoc tao cu hinh dé truyén it nhat mot chudi
trong tap hop chudi WUS tht nhét trén tai nguyén WUS thi nhét, trong d6 tai
nguyén WUS thur nhét 12 mét tai nguyén trong N tai nguyén/tai nguyén WUS, va
tap hop chudi WUS thir nhét 12 tap hop chudi WUS dugc truyén trén tai nguyén
WUS tht nhét.

Theo trién khai kha thi, tai nguyén WUS th{ nhét dugc lién két vai it nhat
mot nhom thiét b truyén thong, va it nhit mot chudi WUS trong tip hop chudi
WUS thit nhit tuong ¥ng véi it nhat mot nhom thiét bi truyénv thong.

Theo trién khai kha thi, modun xir ly dugc tao cAu hinh cu thé d@é: thu dugc
hat gibng Gold thir nhét thong qua tinh toén dya trén tham s thir nhét, trong d6
tham sb thir nhit tuong tmg véi tai nguyén WUS tha nhét; va thu duoc tap hop
chudi WUS thir nhét théng qua tinh toan dua trén hat gidng Gold thir nhét.

Theo trién khai kha thi, hat giéng Gold thir nhit thu duge thong qua tinh toan

dua trén tham s thtr nhét théa mén cong thuc sau:

Cinie_wus = Nip X 222 + (N5l + 1) x ((10nf_smrt_,,o + |[Pesterero Y mod 2,048 +
8
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1) x 2° + Njee! trong d6:

Cinic_wus 12 hat giéng Gold thi nhat, N;, 1a tham sb thir nhat, Njp™" la
dinh danh té bao, N start_po 12 sb6 khung ctia khung thir nhét trong d6 PO
tuong g véi tp hop chudi WUS tha nhit dugc dit, va ng seare po 12 sb khe
ciia khe thtr nhét trong d6 PO tuong (g vé6i tap hop chudi WUS tht nhat duge
dat.

Theo trién khai kha thi, mddun xtt ly dugc tao cAu hinh cu thé dé: thu dugc
ché d6 bao phi thir nhit thong qua tinh toan dya trén tham s thir nhét, trong d6
tham sb thir nhét tuong tmg v6i tai nguyén WUS thir nhét; va thu dugc tap hop
chudi WUS thir nhit thong qua tinh to4n dya trén ché d6 bao phi thir nhat.

Theo trién khai kha thi, ché d0 bao phii thit nhit thu dugc théng qua tinh todn
dua trén tham sé thir nhit thoa méan cong thirc sau:

Chora(Nip) = (1 — 2x9(mmod 127)) (1 —2x;((m +my)mod 1 27)), trong do:

Cyo1a(Nip) 12 ché do bao phu thir nhat, Ny, 1 tham s6 thir nhdt, m, =

Nip lﬁlt%] s Neotar =N, (i +7) = (i +4) +xD)mod 2, x,(+7) = (x(+
4) + %,(i)) mod 2, v& ¢4 hai gid trj ban dAu clia x,(i) va x,(i) 1a [0000001].

Theo trién khai kha thi, médun xir ly duoc tao cAu hinh cu thé dé: tao chudi
Gold; va chin phan chudi twong Gng v6i tham sb thir nhat tir chudi Gold dé thu
duoc tap hop chudi WUS thir nhét thong qua tinh toén, trong d6 tham s thir nhét
tuong tmg vai tai nguyén WUS thir nhét.

Theo trién khai kha thi, khi N bing 2, N tai nguyén WUS bao gbm tai nguyén
WUS tht nhit va tai nguyén WUS thi hai, va tai nguyén WUS thir nhét va tai
nguyén WUS thir hai trong (mg véi loai khe tuong tu cua cung PO.

Theo trién khai kha thi, khi N bing 3, N tai nguyén WUS bao gbm céc tai
nguyén WUS thu nhét, tai nguyén WUS th{t hai, va tai nguyén WUS thir ba, tai
nguyén WUS thu nhét trong tmg véi khe thir nhét, tai nguyén WUS thit hai
trong ng véi khe thir hai, tai nguyén WUS thir ba twong tng vé6i khe thir ba, va
khe thir nhét, khe thr hai, va khe thit ba 1a ba loai khe cta cung PO.

Theo khia canh thir nim, sang ché d& cip dén thiét bi nhan chudi tin hiéu

danh thire, trong d6 thiét bi bao gom:
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modun x1t ly, dugce tao cAu hinh dé: x4c dinh tham s6 thit nhét, trong d6 tham
sb thir nhat twong vng véi tai nguyén WUS thi nhét, va tai nguyén WUS thtt
nhét 12 tai nguyén WUS dugc tao cAu hinh béi thiét bi mang va duoc lién két véi
PO; va tao chudi WUS thir nhét dya trén tham sb thir nhét; va mddun nhan, dugc
tao cAu hinh dé: gidm sat chudi WUS thir nhét trén tai nguyén WUS thi nhét; va
do thiy kénh didu khién dudng xubng vat Iy & PO khi chudi WUS thir nhét trén
tai nguyén WUS thur nhét duge do thiy.

Theo trién khai kha thi, mddun xit ly dugc tao cAu hinh cu thé d@é: thu dugc
hat gidng Gold tht nhét thong qua tinh toan dya trén tham sb thir nhat; va thu
duoc chudi WUS thir nhét théng qua tinh toén dua trén hat gidng Gold thu nhét.

Theo trién khai kha thi, hat giéng Gold thir nhat thu duge thong qua tinh toan

dua trén tham sb thir nhét théa man cong thirc sau:
Cinie_wus = Nip X 222 + (VA" + 1) x ((wnf_smt_m + |Pestererof) mod 2048 +
1) x 2° + NJeell trong d6:

Cinic_wus 12 hat gibng Gold thtr nhét, Nj, 14 tham s thir nhit, Ncel 1a
dinh danh té bao, Nf start_po 12 s6 khung ctia khung thi nhét trong d6 a PO
tuong tng véi chudi WUS tha nhét duge dit, va Ny spare po 14 sb khe ctia khe
thir nhét trong d6 PO tuong tmg véi chudi WUS thtr nhat dugc dat.

Theo trién khai kha thi, modun xir 1y dugc tao cAu hinh cuy thé dé: thu duoc
ché do bao phu thir nhit théng qua tinh toan dua trén tham sé thtr nhét; va thu
duge chudi WUS thir nhit thong qua tinh todn dya trén ché d6 bao phu thir nht.

Theo trién khai kha thi, ché do bao pha thir nhat thu duge thong qua tinh toan
dua trén tham sd thi nhit théa man cong thuc sau:

Coota(Nip) = (1 = 2xo(mmod 127)) (1 = 2x, ((m + my) mod 1 27)), trong do:

Cyo1a(Nip) 12 ché do bao phu thir nhit, Njp 1 tham s6 th nhét, m; =

12 . . . . .
Nip 1—7—] , Negtar =N & 20 +7) = (2 +4) +x,(D))mod 2, x,(i+7)= (x G+

Ntotal
4) + x,(i)) mod 2, ca hai gié tri ban dau cia x,(i) va x;(i) 1a [0000001], N
chi bo sb lugng tham sb6 dugc xac dinh bsi thiét bi mang dbi véi mot PO, vaN
13 sé nguyén 16n hon hodc bang 1.

Theo trién khai kha thi, mddun xit Iy dugc tao cAu hinh cu thé dé: tao chudi
10
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Gold: va chin phin chudi trong tmg v6i tham s thir nht tir chudi Gold dé thu
dwoc chudi WUS thir nhét thong qua tinh toan.

Theo khia canh thi sdu, sang ché d& cap dén thiét bi truyén chudi tin hiéu
danh thirc, trong do6 thiét bi bao gbm:

modun xi ly, dugc tao cAu hinh dé: thu dugc dinh danh nhom ctia nhém thir
nhét, trong d6 nhém th nhét 12 nhém c6 thiét bi truyén thong; thu dugc tdng sb
chudi WUS dugc tao cAu hinh trén tai nguyén WUS thir nhét, trong d6 tai nguyén
WUS thir nhét 12 tai nguyén dbi véi thiét bi truyén thong dé nhan WUS; va tao
chudi WUS ctia nhém tht nhét dua trén dinh danh nhom va tdng s6 luong; va
m6dun truyén, duge tao cAu hinh dé giri chudi WUS ctia nhom thit nh_ét trén tai
nguyén WUS thir nhét.

Theo trién khai kha thi, mddun xir 1y dugc tao cAu hinh cu thé dé: tinh toan
gi4 tri modun dya trén dinh danh nhom va téng 56 lugng; va tao chudi WUS cta
nhém tht nhét dua trén gia tri modun.

Theo trién khai kha thi, gia tri mdodun dugc tinh toan dya trén dinh danh
nhém va téng sb lugng théa man cong thire sau:

x = g mod M, trong do:

x 12 gia tri modun, g chi bdo dinh danh nhém, M chi béo tdng sb lugng, va
mod 1a phép modulo.

Theo khia canh thir bay, sang ché @ cap dén thiét bi mang. Thiét bi mang
bao gdm:

mot hoac nhiéu bd xir ly; va _

bd nhd, duge tao cAu hinh dé luu trit mot hodc nhiéu chuong trinh, trong do:

khi mot hodc nhiéu chuong trinh dugc thuc thi béi mot hodc nhiéu bd x1r ly,
mot hodc nhiéu bd xir 1y ¢6 thé thyuc hién phuong phép theo mot khia canh trong
khia canh thir nhét hoic khia canh thit ba.

Theo khia canh thir tdm, sang ché dé cap dén thiét bi truyén thong. Thiét bi
truyén thong bao gbm:

mot hoac nhiéu b xtr ly; va

bd nhd, dugc tao chu hinh dé luru trit mot hoic nhiéu chuong trinh, trong do:

khi mot hodc nhiéu chuong trinh dugc thyc thi boi mot hodc nhiéu bd xtt 1y,

11
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mbt hodc nhidu bd xir Iy c6 thé thire hién phuong phép theo khia canh thir hai.

Theo khia canh thir chin, sang ché dé céap dén vat luu trit may tinh doc dugc,
bao gdm chuong trinh may tinh. Khi chuong trinh may tinh dugc thue thi bang
may tinh, may tinh c6 thé thuc hién phuong phép theo bét ky khia canh trong cac
khia canh thir nhét dén khia canh thi ba.

Theo khia canh thit mudi, sang ché @& cap dén chuong trinh mdy tinh. Khi
chuong trinh may tinh dugc thuc thi bing maéy tinh, may tinh c6 thé thuc hién
phuong phép theo bét ky khia canh trong khia canh tht nhét dén khia canh thit
ba.

MO ta vén tit cac hinh vé

Fig.11a so dd vi du ctia gi;c’lm sat tin hidu nhén tin bing thiét bi truyén thong
dua trén chu trinh DRX;

Fig.2 1a so dd vi du ctia gidm sat WUS bing thiét bi truyén thong;

Fig.3 la so dd vi du cta ba khe duoc tao cAu hinh béi thiét bi mang;

Fig.4 va Fig.5 14 cac so dd 14y 1am vi du gidm sat chudi WUS bang thiét bi
truyén thong theo sang ché;

Fig.6 12 so dd ctia hé théng truyén thong ma phuong phép tao chudi WUS ¢6
thé 4p dung theo sang ché;

Fig.71aluu d6 cia phuong phap truyén chudi tin hiéu danh thirc theo phuong
an thuc hién tha nhét ctia sang ché;

Fig.8laso dd vi du ctia mdi quan hé trong (mg gitra chudi Gold va tai nguyén
WUS;

Fig.9 1a lwu dd clia phuong phap truyén chudi tin hiéu danh thire theo phuong
an thuc hién th hai ciia sang ché;

Fig.10 12 so dd ciia chu triic clia thiét bi truyén chubi tin hiéu dénh thic theo
phuong an thyc hién sang ché;

Fig.11 1a so dd cia cAu tric cia thiét bi nhan chudi tin hiéu danh thtc theo
phuong an thuc hién sdng ché;

Fig.12 1a so dd cia cAu tric cia thiét bi truyén thong theo sang ché; va

Fig.13 1a so dd cita cAu triic cua thiét bi mang theo sang ché.
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M5 ta chi tiét sang ché

Dé 1am rd hon c4c muc tiéu, cic giai phép k¥ thuét, va cac uu diém ctia sang
ché, phin sau mb ta rd rang va day du céc giai phap k¥ thuét theo sang ché dua
vao c4c hinh vé di kém theo sang ché. Ro rang 1a cac phuong an thuc hién duge
md ta chi 12 mdt sb thay vi tit ca céc phuong an thuc hién sing ché. T4t ca cac
phuong 4n thyc hién thu dugce béi nguoi co hiéu biét trung binh trong linh vuc
dua trén cic phuong én thyc hién sang ché ma khong cin nd lyc sang tao s& nim
trong pham vi bdo hd cia sang ché.

Theo cac phurong an thuc hién, cac diém yéu cau bao hd, va céac hinh v& di
kém ctia ban mé ta theo sang ché, cdc cum t, ching han, “tht nhét” va “thi hai”
chi duge st dung dé phan biét va md ta, va s& khong duge hiéu nhu 12 chi bao
hoic ngu y dd quan trong tuong dbi, hodc nhu 13 chi bao hodc ngu y vé thir tu.
Ngoai ra, cac cum tir “bao gbm” va “c6” va cac bién thé khac bit ky ciia né sé
bao gdm phép bao gbm khoéng loai trir, ching han, bao gdm chudi bude hodc
khéi. Phuong phap, hé théng, sin phdm, hogc thiét bj khong nhét thiét bi giéi
han & cac budc hodc cac khdi ma dugc liét ké tudong minh, nhung c6 thé bao gém
cac bude hodc cac khdi khac ma khong duoc liét ké twong minh hodc gén voi
qua trinh, phuong phép, san pham, hoic thiét bi.

Cén hiéu rﬁng, theo sang ché, “it nhéit mot (doan)” nghia 1a mot hodc nhiéu,
va “cac” nghia 1a hai hodc nhiéu. Cum tir “va/hoic” dugc sir dung d& mo ta mbi
quan h¢ lién két gifra cac dbi tuong lién két, va biéu didn viéc c6 thé c6 ba mdi
quan hé. Chéng han, “A va/hodc B” ¢co thé biéu dién ba trudong hop sau: Chi c6
A, chicoB,vacdca A 14n B, trong d6 A va B ¢6 thé 1a sb it hoic sb nhidu. Ky
tu “/” thuong la mdi quan hé “hodc” gifra céac dbi trong lién két. «ft nhit mot
trong cac muc (doan) sau” hodc biéu dién trong tu cia n6 nghia la bét ky két
hop nao cia cac hang muc nay, bao g6m bét ky két hop nao cua cac hang muyc
s it (pieces) hodc cac hang muc s6 nhiéu (pieces). Chéng han, it nhét mot (piece)
trong a, b, hodc c ¢o thé bidu dién a, b, ¢, “avab”, “avac”, “b va c”, hodc “a, b,
va ¢”, trong d6 a, b, va ¢ cd thé 1a s it hoic s6 nhiéu.

Fig.6 12 so dd ctia hé théng truyén thong ma phuong phép tao chudi WUS ¢6
thé ap dung theo sang ché. Nhu dugc thé hién trén Fig.6, hé théng truyén thong,
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chéng han, hé théng phat trién dai han (long term evolution, LTE) ¢6 thé bao
gbm tram gbc (base station) va cc thiét bi ngudi dung (user equipment, UE) tir
1 ¢én 6, va UE 1 &n UE 6 truyén thong tin thi nhét dén tram gdc. Ngodi ra, UE
4 dén UE 6 ¢6 thé con dugc két h0’p thanh hé théng truyén thong. Trong hé théng
truyén thong, tram gbc co thé truyén thong tin duong xubng d¢én UE 1, UE 2, UE
3,vaUE 5, va UE 5 co thé con truyén thong tin dudng xudng dén UE 4 va UE
6.

CAn lvu ¥ ring phuong phép tao chudi WUS, theo sang ché, co thé dugc ap
dung cho hé théng LTE néu trén, va cling ¢ thé dugc ap dung cho hé théng
truyén thong khéc, chfmg han, hé théng vO tuyén méi 5G (new radio, NR), h¢
théng toan cau truyén thong di dong (global system for mobile communication,
GSM), hé théng vién thong di dong toan ciu (universal mobile
telecommunications system, UMTS), hé théng da truy nhap phan chia mi (code
division multiple access, CDMA), h¢ théng da truy nhip phén chia ma bang rong
(wideband code division multiple access, WCDMA), hé théng internet van vét
bing hep (narrow band internet of things, NB-IoT), hé théng truyén thong loai
may ting cuong (enhanced machine-type communication, eMTC), va hé thong
truyén thong khac. Khi thiét bi mang trong hé théng truyén thong can truyén
thong tin chi bdo hudéng truyén, va thiét bi truyén thong can nhan thong tin chi
b4o va x4c dinh huéng truyén trong chu ky thoi gian duya trén thong tin chi bao,
phuong phép tao chudi WUS, theo sang ché, c6 thé dugc sir dung.

Thiét bi mang néu trén c6 thé dugc tao cdu hinh dé nhém khung khong gian
duoc nhén va giao thirc Internet (Internet Protocol, IP) va thue hién hoi thoai qua
~ai. Thiét bi mang dugc st dung lam b dinh wyén gitta thiét bi dau cudi khong
day va phan con lai cia mang truy nhép, va phén con lai ciia mang truy nhap c6
thé bao gdbm mang IP. Thiét bi mang c6 thé con phéi hop quan 1y thudc tinh cia
giao dién khong gian. Chéng han, thiét bi mang c6 thé 13 tram thu phat co s&
(Base Transceiver Station, BTS) trong GSM hodc CDMA, hodc cé thé 1a nat B
(NodeB) trong WCDMA, hodc ¢6 thé 1a nat B phat trién (evolutional Node B,
eNB hodc e-NodeB) trong LTE. Diéu nay khong bi gi¢i han cu th8 theo sang ché.

Thiét bi truyén thong néu trén c6 thé 12 thiét bi cip cho ngudi dung két ndi
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giong ndi va/hodc dir lidu, thiét bi cAm tay c6 chirc ning két nbi khong day, hodc
thiét bi xtr Iy khac duge két ndi v6i modem khong diy. Thiét bi truyén thong c6
thé truyén thong véi mot hodc nhiéu mang 16i qua mang truy nhép vo tuyén
(Radio Access Network, RAN). Thiét bi truyén thong c6 thé 1a thiét bj dau cudi
di @ong, ching han dién thoai di ddng (cling dugc goi 1a dién thoai “t& bao”) hoic
may tinh ¢6 thiét bj dAu cudi di dong, hodc c6 thé 13 thiét bi mang di dugc, bo
tai, cAm tay, cai sin trong mdy tinh, hodc di dong 1ép trong xe, trao dbi thoai
va/hodc dir liéu c6 RAN. Chéng han, thiét bi truyén thong co thé 12 thiét bi ching
han dién thoai dich vu truyén thong c4 nhan (Personal Communication Service,
PCS), tap hop dién thoai khong day, dién thoai giao thirc khéi tao phién (session
initiation protocol, SIP), tram vong cuc by khong day (Wireless Local Loop,
WLL), hodc thiét bi hd trg sb c4 nhan (Personal Digital Assistant, PDA). Dich
vu truyén thoéng cling co thé duoc goi 1a hé théng, khdi thué bao (Subscriber
Unit), tram thué bao (Subscriber Station), tram di dong (Mobile Station), tram tir
xa (Remote Station), diém truy nhap (Access Point), thiét bi dau cudi tir xa
(Remote Terminal), thiét bi ddu cudi truy nhap (Access Terminal), thiét bj dau
cubi nguoi ding (User Terminal), dai dién nguoi dung (User Agent), b phin
ngudi dang (User Device), hodc thiét bi ngudi ding (User Equipment).

Fig.7laluu dd cia phuong phap truyén chudi tin hiéu danh thirc theo phuong
an thuc hién 1 cua sang ché. Nhu duoc thé hién trén Fig.7, phuong phép theo
phuong 4an thyc hién c6 thé bao gdm:

Budc 701: Thiét bi mang xac dinh N tham sé/tham sb dbi véi mot PO.

N tham sé/tham sé twong tmg véi N tai nguyén/tai nguyén WUS trong cac
t4i nguyén WUS dugc lién két véi PO, N 1a s nguyén 16n hon hodc bang 1, va
khi N>1, N tham s khéc nhau. Chéng han, nhu dugc thé hién trén Fig.3, dbi véi
cung PO, thiét bi mang c6 thé tao cu hinh nhiéu nhét ba khe, tic 13, khe DRX,
khe ngén eDRX, va khe dai eDRX. Nhu duogc thé hién trén Fig.5, dbi véi cung
khe, thiét bi mang c6 thé tao cAu hinh hai tai nguyén WUS, tic 1, tai nguyén
WUS méi va tai nguyén WUS ké thira. Dua trén vi du néu trén, N c6 thé ti da
bang 6. Sau tai nguyén WUS ¢6 thé bao gdm tai nguyén WUS méi va tai nguyén
WUS ké thira twong Gmg véi khe DRX, tai nguyén WUS mdi va tai nguyén WUS
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ké thira trong Gmg véi khe ngin eDRX, va tai nguyén WUS méi va tai nguyén
WUS ké thira twong tmg v6i khe dai eDRX. M6t cach tuong tmg, néu thiét bi
mang tao ciu hinh mot tham sé cho mdi tai nguyén trong céc tai nguyén WUS,
nhiéu nhit sdu tham sb khac nhau c6 thé twong duong. Mot cach tiy chon, dbi
v6i ciing khe, thiét bi mang c6 thé tao cAu hinh tham s chi cho tai nguyén WUS
m6i, va khong tao cdu hinh tham sb cho tai nguyén WUS ké thira. Céc tai nguyén
WUS dugce phan biét béng cach tao cdu hinh hoic khong tao cdu hinh tham sb.
Mot céch tiy chon, thiét bi mang c6 thé con tao cdu hinh tham s6 cho tai nguyén
WUS ké thira. T4t ca céc tai nguyén WUS ké thira c6 thé dugc tao ciu hinh véi
céc tham sd, hodc mot phe“m cua céc tai nguyén WUS ké thira duge tao cdu hinh
v6i cac tham sb. Cac tham sb d6i véi cac tai nguyén WUS ké thira khac nhau c6
thé hoan toan khac nhau, hodic c6 thé giéng nhau mét phan. Tét hon néu tham sb
duge tao cdu hinh bing thiét bi mang ddi véi tai nguyén WUS méi turong tng
v6i khe DRX va tham s dugc tao cdu hinh bang thiét bj mang ddi véi tai nguyén
WUS ké thira tuong tmg véi khe ngin eDRX khac nhau.

Bude 702: Thiét bi mang tao N tap hop/tip hop chudi WUS dya trén N tham
s6/tham sb.

N tap hop/tap hop chudi WUS duoc truyén riéng r& trén céc tai nguyén dugc
lién két trong N tai nguyén/tai nguyén WUS, va mdi tip hop trong cac tip hop
chudi WUS bao gém it nhat moét chudi WUS. Trong ban R16, khai niém nhom
duoc néu. Cu thé 13, dbi véi cac thiét bi truyén thong thudc cung PO, céc thiét bi
truyén thong khac nhau twong tng véi cac chudi WUS khac nhau duge nhém
trén cing tai nguyén WUS. Do vay, mdt tip hop chudi WUS c¢6 thé dugc truyén
trén moi tai nguyén WUS, it nhit mot chudi WUS trong tap hop chudi WUS
riéng r& twong (mg v6i mot nhom thiét bi truyén théng, va céc thiét bi truyén
thong trong mot nhém st dung cting chudi WUS.

Theo sang ché, thiét bi mang c6 thé sir dung vai phuong phap sau dé tao tap
hop chudi WUS:

Trong phwong phép thtr nhét, thiét bi mang thu duoc hat gidng Gold thir nhét
thong qua tinh toan dua trén tham s thir nhét, trong d6 tham sé thir nhét trong
g v&i tai nguyén WUS thir nhit; va tip hop chudi WUS thir nhét thu dugc
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thong qua tinh toan dya trén hat giéng Gold tht nhit. Hat giéng Gold thir nhat
thu dugce thdng qua tinh toén dya trén tham s6 thir nht théa man cong thirc sau:
Cinie_wus = Nip X 22% + (NJFe! + 1) x ((10nf_smrt_,,o + |Pestarerol) mod 2 048 +

1) x 2° + Njjcell trong d6:

Cinic_wus 12 hat gidng Gold thir nhit, N;, 14 tham sé thir nhat, Njy®" 1a
dinh danh té bao, N start_po 12 s6 khung ctia khung thir nhét trong d6 PO
turong tng véi tap hop chudi WUS tha nhit dugce dit, va ng spare po 12 s6 khe
ctia khe thir nhét trong d6 PO twong tmg v6i tip hop chudi WUS thtr nhét dugc
dat.

Chéng han, Bang 1 thé hién c4c dinh danh 1an luot twong tng véi tai nguyén
WUS méi va tai nguyén WUS ké thira. Trong phuong phép nay, thiét bi mang st
dung hai dinh danh trong Bang 1 lam hai tham s6 1an luot tuong tmg v6i tai
nguyén WUS méi va tai nguyén WUS ké thira.

Bang 1
Tai nguyén WUS Dinh danh
Tai nguyén WUS méi 1
Tai nguyén WUS ké thira 0

Dbi vé6i tai nguyén WUS méi, Njp = 1. Do vay, hat gidng Gold cua tai
nguyén WUS méi thda mén cong thirc sau:
Cinit_wus = Nip X 2%°

s_start_PO

+ (Nt + 1) x ((10nf_start_P0 + ln 2 D mod 2048 + 1) x2°

+ Nll%cell
=229 4 (Njee! + 1) x ((10nf_smrt_,,o + |Pesterero ) mod 2 048 + 1) x 2% +
Nllzl)cell .
Déi véi tai nguyén WUS ké thira, N;, = 0. Do vy, hat gidng Gold ctia tai
nguyén WUS ké thira thoa mén cong thirc sau:

_ 29
Cinit_wus = Nip X 2

T (Nt + 1) ((mnf_smt_m + l"ssfa__ziﬂj) mod 2 048 + 1) x 2°

1 NI% cell
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= (NAeet + 1) x ((10nf_start_m + |[Restererol) mod 2048 + 1) x 29 + Njjcell
Dua trén hat giéng Gold néu trén, thiét bi mang c6 thé thu dugc tip hop chudi
WUS thdéng qua tinh todn theo ddc ta trong R15. Do hat gidng Gold thu dugc
théng qua tinh toan dya trén tham s6 duge lién két vé6i tai nguyén WUS, the tip
hop chudi WUS dugc tinh toan dya trén hat gidng Gold twong tng véi tai nguyén
WUS.

O phuong phap thir hai, thiét bi mang thu duocs ché d6 bao phu thir nhit
thong qua tinh toan dua trén tham s6 thir nhét, trong d6 tham sd tha nhit trong
ung voi tai nguyén WUS thir nhét; va tap hop chudi WUS tha nhét thu dugc
thong qua tinh toadn dua trén ché d6 bao phi thir nhat. Ché @0 bao phu thir nhét
thu dugc théng qua tinh todn dya trén tham s6 thtr nhét théa man cong thirc sau:

Coota(Nip) = (1 = 2x9(mmod 127)) (1 = 2, ((m + m;) mod 1 27)), trong dé:

Cyo1a(Njp) 12 ché d6 bao phi thtr nhit, Ny, 1a tham s6 tha nhit, m, =

7 ) ) . .
Nip lij, Negtar =N, x(i +7) = (xo(t +4)+ xo(l)) mod 2, x,(i+7) =

Ntotal
(G +4) + x;(i)) mod 2, va ca hai gié tri ban dau cia x,(i) va x,(i) 1a
[0000001].

Ching han, trong phuong phap nay, thiét bi mang con sir dung hai dinh danh
trong Bang 1 1am hai tham s6 14n lugt trong tng véi tai nguyén WUS mdi va tai
nguyén WUS ké thira.

Déi v6i tai nguyén WUS méi, N;p = 1. Do vay, ché d6 bao phu ctia tai
nguyén WUS méi thoa mén cong thirc sau:

Cyota(1) = (1 -2x,(mmod 1 27)) (1 —2x,((m + my)mod 1 27))

, trong @6 m; = N,Dl 127 J = l 127 J

Ntotal Ntotal
Déi vé6i tai nguyén WUS ké thira, Njp = 0. Do vay, ché d6 bao phit ctia tai
nguyén WUS ké thira thoa man cong thirc sau:
Cro1a(0) = (1 = 2xo(mmod 127)) (1 = 22, ((m + m;) mod 1 27))

127

, trong d6 my, = Nyp l ] = 0.

Ntotal

Gia st rang cac tap hop chudi WUS dugc truyén 1an lugt trén tai nguyén
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WUS méi va tai nguyén WUS ké thira ma mdi ti nguyén bao gbdm bdn chudi
wWUS, {S,[m],S;[m], S,[m], S5 [7;1]} dugc st dung dé chi bao tip hop chudi
WUS. S;[ml,i €{0,1,2,3} ¢6 thé dugc goi 1a chudi gbe. Dua vao chudi géc,
con ¢ phép tinh, tirc 14, S;[m] X Cgp19 (Np), clia ché d6 bao phi trong phuong
phép nay.

Déi v6i tai nguyén WUS méi, tap hop chudi WUS 1a S;[m] X Cgo1a(1).

Déi v6i tai nguyén WUS ké thira, tap hop chudi WUS 1a S;[m] X Cy014(0).

Do ché d6 bao phii thu dugc thong qua tinh toan dya trén tham sb duoc lién
két v6i tai nguyén WUS, tip hop chudi WUS duge tinh todn dua trén ché d6 bao
pht tuong Gng véi tai nguyén WUS.

0 phuong phép thir ba, thiét bi mang tao chudi Gold, va chin mot phé‘m chubi
tuong tmg v6i tham sb thir nhét tir chudi Gold dé thu dugc tap hop chudi WUS
thir nhat thong qua tinh toan, trong d6 tham s6 thir nhit trong g véi tai nguyén
WUS tht nhét.

Chéng han, trong phuong phép nay, thiét bi mang khong thay dbi hat gibng
Gold va tao chudi Gold dai (thong qua viéc doc lién tuc). Nhu duge thé hién trén
Fig.8, trong R15, d6 dai ciia chudi Gold 1a d¢ dai twong tmg véi M khung phy,
va dd dai ctia chudi Gold dai trong phuong phép nay 1a d6 dai twong ung véi
(GXLmaxtM) khung phu, trong d6 G chi bdo sb lugng phﬁn chudi dugc chin, va
Lmax chi bao khoang thoi gian WUS 16n nhét. Thiét bi mang chin, dua trén yéu
cdu thuc, phan chudi tuong tmg v6i tham s4 thtr nhét tir chudi Gold dai dé thu
dugc tap hop chudi WUS thir nhit thong qua tinh toan. Thiét bi mang c6 thé chin
cac phan chudi, trong d6 sé luong cla cac phan chudi gidng nhu s luong tai
nguyén WUS trong duong trong phuong phap nay. Ching han, trén Fig.8, thiét
bi mang chin bdn ph?m chudi tir chudi Gold dai va thu duge bdn chudi WUS, va
bdn chudi WUS ma mbi chudi twong tng v&i mot tai nguyén WUS.

Nho str dung ba phuong phép néu trén, thiét bi mang co6 thé truyén céc tap
hop chudi WUS khac nhau trén céc tai nguyén WUS khéc nhau. Phuong phép
t6t nhat chinh 1a khong c6 tap giao bt ky gitra céc tap hop chudi WUS dugc
truyén trén tit ca cac tai nguyén WUS. Theo cach khéc, ¢6 thé c6 mot sb tap giao

giita cac tap hop chudi WUS dugc truyén trén tit ca cac tai nguyén WUS, nhung
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khi thiét bi mang truyén chudi WUS, rang khong chudi WUS nao c6 tap giao
dugce truyén trén bét ky tai nguyén WUS, hodc cac chudi WUS c6 tap giao dugc
truyén chi trén tai nguyén WUS tuong Gng v6i mot khe. Theo céch nay, canh béao
gia ciia thiét bi truyén thong nhu dugc thé hién trén Fig.4 va Fig.5 c6 thé dugc
ngan ngua.

Cén luu ¥ rang theo sang ché, thiét bi mang c6 thé sir dung ba phuong phap
néu trén dé tao tap hop chudi WUS, va c6 thé str dung cac phuong phap khac, va
muc tiéu cudi ciing 1a dé dam bao rang thiét bi mang c6 thé truyén cac tap hop
chudi WUS khac nhau trén céc tai nguyén WUS khéc nhau. Diéu nay khong bi
gidi han cu thé.

Budc 703: Thiét bi truyén thong x4c dinh tham s thir nhét.

Tuong g véi cac hoat dong dugce thuc hién bing thiét bi mang & cac budc
701 va 702, thiét bi truyén thong theo sang ché cling cin x4c dinh trude chubi
WUS cin duge gidm sat béi thiét bi truyén thong. Tai nguyén WUS tha nhét 13
tai nguyén WUS duoc tao cAu hinh bai thiét bi mang va dugc lién két v6i PO, va
tham s tht nhét twong Ung v6i tai nguyén WUS thir nhét. Thiét bi mang c6 thé
tao cdu hinh trude tai nguyén WUS tht nhét va tham sb tht nhét cho thiét bi
truyén thong theo cach bén tinh.

Budc 704: Thiét bi truyén thong tao chudi WUS thir nhit dua trén tham s
thir nht.

Theo sang ché, ba phuong phap & budce 702 ciing c6 thé dugc sir dung trong
qua trinh tao chudi WUS tha nht bing thiét bi truyén théng dua trén tham sd
thir nhat. Thiét bi mang tao c4u hinh truéc tham s lién quan (ching han N néu
trén) duge sir dung trong qua trinh tinh todn, hodc sir dung gia tri cu thé theo giao
thirc. Khéc biét chinh 13, d6i véi thiét bi truyén thong, do tham s6 thir nhét dugc
tao cAu hinh trude bdi thiét bi mang, thiét bi truyén théng c6 thé truc tiép thu
dugc, thong qua tinh todn, chudi WUS cén dugc giam sat, va khong cAn tinh todn
toan bo tap hop chudi WUS.

Chéng han, trong cac phuong phap thir nhét va thir hai, tham s6 thtr nhit
bing 1 tuong Ung véi tai nguyén WUS mdéi hodc 0 trong Gng véi tai nguyén
WUS ké thira, va hat giéng Gold loai trir hodc ché d6 bao phi1 con thu duge thong
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qua tinh toan. Trong phuong phép thir ba, tham sb thtr nhét tré dén vi tri trong
chudi Gold dai. Do vay, phz“m chudi duge chin ciing 1a loai trir.

Buéc 705: Thiét bi truyén théng gidm sat chudi WUS tha nhit trén tai
nguyén WUS thir nhét.

Thiét bi truyén thong danh thirc & thoi diém cb dinh twong ng v6i tai nguyén
WUS dya trén cdu hinh cua thiét bi mang, va giadm sat liéu chudi WUS tuong
trng dugc nhén.

Budc 706: Thiét bi mang truyén it nhat mot chudi trong tap hop chudi WUS
thir nhét trén tai nguyén WUS thir nhat.

Khi thiét bi mang nhén tin thiét bi truyén thong, chudi WUS tuong Gng véi
nh6m ma c6 thiét bi truyén thong dugc truyén trén tai nguyén WUS dugc tao chu
hinh cho thiét bi truyén thong, dé danh thirc thiét bi truyén thong dé do thiy kénh
didu khién duong xudng vat 1y & PO lién két.

Budc 707: Thiét bi truyén théng do thly PDCCH & PO khi chudi WUS thu
nhét duogc do thdy trén tai nguyén WUS thir nhét.

| Khi chudi WUS tuong tng dugc do thiy, thiét bi truyén thong do thiy
PDCCH 4 PO. |

Theo trién khai kha thi, khi N bang 2, N tai nguyén WUS bao gbm tai nguyén
WUS thir nhat va tai nguyén WUS thit hai, ching han, tai nguyén WUS méi va
tai nguyén WUS ké thira, va tai nguyén WUS tht nhét va tai nguyén WUS thi
hai twong g vai cung loai khe Gap cua cung PO.

Theo trién khai kha thi, khi N bang 3, N tai nguyén WUS bao gdm céc tai
nguyén WUS thr nhét, tai nguyén WUS tht hai, va tai nguyén WUS thi ba, tai
nguyén WUS tht nhét twong tmg véi khe thir nhét Gap, tai nguyén WUS th{t hai
tuong tmg véi khe thit hai, tai nguyén WUS thir ba twong mg v6i khe thir ba,
Chéng han, ¢6 cic tai nguyén WUS 14n luot twong tng vé6i khe DRX, khe ngin
eDRX, va khe dai eDRX. Khe thit nhat, khe tht hai, va khe thir ba 14 ba loai khe
cua cung PO.

Theo sang ché, cac tap hop chudi WUS dugce truyén trén cac tii nguyén WUS
khac nhau duoc tinh todn nhd st dung céc tham sb khéc nhau, dé dam bao ring
cac tap hop chudi WUS duge truyén trén cic tai nguyén WUS khéc nhaukhong
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giéng hét nhau, trong do6 cac chudi WUS khac nhau dugc st dung dic biét trén
chc tii nguyén WUS c6 tAp giao thdi gian, d& tranh canh bao gia WUS cua thiét
bi truyén thong va giam tiéu thy cong sudt cta thiét bi truyén thong.

Fig.9 14 Iuu dd ctia phuong phép truyén chudi tin hiéu danh thirc theo phuong
4n thuc hién 2 cua sang ché. Nhu duoc thé hién trén Fig.9, phuong phap theo
phuong an thuc hién c6 thé dugc thuc hién bai thiét bi mang, va phuong phap
truyén chudi WUS c6 thé bao gbm:

Buéc 901: Pinh danh nhém ctia nhém thir nhét thu dugc.

Nhoém thir nhét 13 nhém c6 thiét bi truyén thong. Ching han, Bang 2 thé hién
mbi quan hé tuong tmg gitta dinh danh nhom, tai nguyén WUS, va tap hop chudi
WUS.

22/50

Bang 2
Dinh danh nhém Tai nguyén WUS Chudi gbc
{0,1,2,3} Tai nguyén WUS méi {So[m], S1[m], S2[m], Ss[m]}
{4,5,6,7} Tai nguyén WUS ké thira {S4[m], Ss[m], Se[m], S7[m]}

Céc nhém duoc nhan dién bdi cc dinh danh nhém tir 0 dén 3 1a bén nhém
ctia cac thiét bi truyén thong trén tai nguyén WUS moi, chubi gbc cia mdi nhém
1an luot 1 {So[m], S1[m], S2[m], S3[m]}. Cac nhém dugce nhan dién boi cac dinh
danh nhém tir 4 dén 7 12 bén nhém cuia céc thiét bi truyén thong trén tai nguyén
WUS ké thira, chudi gbc ctia mbi nhém 1an lugt 12 {Sa[m], Ss[m], Se[m], S7[m]}.

Budc 902: Tong sb cac chudi WUS dugc tao c4u hinh trén tai nguyén WUS
thtr nhét thu dugc.

Tai nguyén WUS thu nhét 12 tai nguyén ddi véi thiét bi truyén théng dé nhan
WUS. Trong vi du néu trén, téng ) lugng clia céc chudi WUS duoc tao cdu hinh
trén tai nguyén WUS thu nhét (tai nguyén WUS méi hodc tai nguyén WUS ké
thira) bang 4.

Buéc 903: Chudi WUS ctia nhém thit nhit duoc tao dua trén dinh danh nhém
va tdng sb luong.

Thiét bi mang cé thé tinh toan gia tri médun dya trén dinh danh nhom va
tdng sb lugng, va gia tri mddun thda man cdng thirc sau:
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x = g mod M, trong do:

23/50

x 12 gia tri médun, g chi bdo dinh danh nhém, M chi bao téng s6 luong, va

mod 1a phép modulo.

Thiét bi mang tao chudi WUS ctia nhém thi nhét dya trén gia tri mddun.

Ching han, Bang 3 thé hién két qua cAp phat cac chudi gbe dén 16 thiét bi

truyén thong bing thiét bi mang.

Bing 3
Dinh danh g;llyén Téng sb chudi Chudi gbc
nhoém WUS WUS
{09 1: 29 3: 4: Tal A — g mOd M={09 1’ {SO[m], Sl[m]’
5.6,7) nguyén M=8 2.3.4.5.6,7) So[m], S3[m], S4[m],
s Vo WUS mo’,i 9“9 Te ~9 Vs SS[m], SG[m], S7[m]}
Tai
{8,9, 10, 11, R . _ {So[m], S1[m],
12,13, 14, %%‘[llyseﬁ; =8 gmod M={0, 1, | ¢ 111, Ss[m], Sam],
é 2,3,4,5,6,7}
15} thira Ss[m], Se[m], S7[m]}

Thiét bi mang ban dau c6 thé chi cAp phat tam chudi gbc dén tam thiét bi
truyén théng nhu dugc thé hién trén Bang 2, nhung nhd st dung phuong phép
néu trén, thiét bj mang c6 thé cip phat tim chudi gbc dén 16 thiét bi truyén thong.
Theo cach nay, nhidu thiét bi truyén thong hon c6 thé dugc hd trg béi cac chudi
WUS.

Buée 904: Chudi WUS ctia nhom thir nhit dugc truyén trén tai nguyén WUS
thtt nhét.

Thiét bi mang co thé truyén, dua trén cép phét cac chudi WUS dén mbi nhém
thiét bi truyén thong, chudi WUS cua thiét bi truyén thong can duoc danh thuec,
d8 kich hoat thiét b truyén thong.

Theo phuong 4n thuc hién, nhidu thiét bi truyén thong hon c¢6 thé dugc hd
tro boi cac chudi WUS bang cach thu dugc gia tri modun.

Fig.10 1a so dd ctia cdu trac cua thiét b truyén chudi tin hiéu danh thirc theo
phuong an thuc hién sing ché. Nhu dugc thé hién trén Fig.10, thiét bi theo
phuong an thuc hién c6 thé dugc ap dung cho thiét bi mang néu trén. Thiét bi

bao gdm mddun xir Iy 1001 va médun truyén 1002. Modun xit Iy 1001 dugc tao
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chu hinh dé: x4c dinh N tham sé/tham sb dbi v6i mét dip nhén tin PO, trong d6
N tham sb/tham s trong tmg véi N tai nguyén/tai nguyén WUS trong céc tai
nguyén WUS duogc lién két v6i PO, N 14 s6 nguyén 16n hon hodc bang 1, va khi
N>1, N tham sé khac nhau; va tao N tap hop/tip hop chudi WUS dya trén N
tham s/tham sd, trong d6 N tap hop/tip hop chudi WUS duge truyén riéng r&
trén céc tai nguyén dugc lién két trong N tai nguyén/tai nguyén WUS, va mbi
tap hop trong céc tap hop chudi WUS bao gbm it nhat mot chudi WUS. Modun
truyén 1002 duoc tao cdu hinh @& truyén it nhat mot chudi trong tap hop chubi
WUS thi nhat trén tai nguyén WUS thir nhét, trong d6 tai nguyén WUS thir nhét
1a mot tai nguyén trong N tai nguyén/tai nguyén WUS, va tip hop chudi WUS
thir nhét 12 tap hop chudi WUS dugc truyén trén tai nguyén WUS tha nhét.

Theo trién khai kha thi, tai nguyén WUS thir nhét dugc lién két véi it nhat
mdt nhom thiét bi truyén thong, va it nhit mot chudi WUS trong tip hop chudi
WUS thtt nhét twong tng véi it nhit mot nhém thiét bi truyén thong.

Theo trién khai kha thi, mddun xi Iy 1001 duoc tao cAu hinh cu thé dé: thu
dugc hat gibng Gold thir nhit thong qua tinh todn dva trén tham sd thir nhét,
trong d6 tham sd thi nhét tuong tmg véi tai nguyén WUS thir nhét; va thu duoc
tap hop chudi WUS tha nhét thong qua tinh toan dya trén hat gibng Gold thtr
nhét.

Theo trién khai kha thi, hat gidng Gold thir nhét thu dugc thong qua tinh todn

dua trén tham sb thir nhat thoéa man cong thic sau:
Cinie_wus = Nip % 22° + (NAe% + 1) X ((mnf_start_m + |Pestarerol) mod 2 048 +
1) x 2° + Njeelt trong do:

Cinit_wus 12 hat gidéng Gold thtr nhét, Ny, 14 tham s6 thir nhit, Nl 1a
dinh danh té bao, Nf start_po 12 s6 khung cta khung thir nhét trong d6 PO
fwong g v6i tp hop chudi WUS thir nhét dugc dit, vd N gearr po 12 56 khe
cta khe thir nhét trong d6 PO twong tng véi tp hop chudi WUS thtr nhét dugc
dat.

Theo trién khai kha thi, médun xir Iy 1001 dugc tao cAu hinh cu thé dé: thu
duge ché d6 bao pha thir nhit thong qua tinh toén dua trén tham sb thir nhét,
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trong d6 tham s thir nhat twong tmg véi tai nguyén WUS tha nhét; va thu dugc
tap hop chudi WUS thir nhit thong qua tinh toan dua trén ché d6 bao pha thir
nhét.

Theo trién khai kha thi, ché do bao pht thir nhét thu dugc thong qua tinh toan

dua trén tham s thir nhét théa man cong thirc sau:
Coora(Nip) = (1 = 2x(mmod 127)) (1 = 22, ((m +my;) mod 1 27))

trong do:

Cyo1a(Nip) 12 ché dd bao phu thtr nhat, Ny, 14 tham sb thir nhét, m; =
Nip [se] Neorar =N > o+ 7) = (x0(+8) +x0(D)mod 2, xi(i+7) = (xa (i +
4) + x,(i)) mod 2, va c4 hai gia tri ban ddu cia x,(i) va x;(i) 1a [0000001].

Theo trién khai kha thi, médun xir Iy 1001 duoc tao cAu hinh cu thé dé: tao
chubi Gold; va chan phan chudi trong tg v6i tham s6 thir nhét from chudi Gold,
dé thu dugc tap hop chudi WUS thir nhét thong qua tinh toan, trong d6 tham sb
thr nhét trong Ung véi tai nguyén WUS tht nhét.

Theo trién khai kha thi, khi N bang 2, N tai nguyén WUS bao gdm tai nguyén
WUS thir nhét va tai nguyén WUS thtr hai, va tai nguyén WUS tht nhit va tai
nguyén WUS thi hai tuong ing v6i cuing loai khe Gap cua cung PO.

Theo trién khai kha thi, khi N bang 3, N tai nguyén WUS bao gbm céc tai
nguyén WUS thtr nhat, tai nguyén WUS thit hai, va tai nguyén WUS thi ba, tai
nguyén WUS thi nhét trong Gmg véi khe thir nhét Gap, tai nguyén WUS thit hai
twong tng voi khe thir hai, tai nguyén WUS thir ba trong g v6i khe thi ba, va
khe thir nhat, khe thir hai, va khe thi ba 14 ba loai khe ctia cing PO.

Theo trién khai kha thi, mddun xir 1y 1001 con dugc tao cu hinh dé: thu
duoc dinh danh nhém cida nhom thi nhét, trong d6 nhoém thir nhét 13 nhém c6
thiét bi truyén thong; thu dugc tdng s6 chudi WUS dugc tao c4u hinh trén tai
nguyén WUS thir nhét, trong d6 tai nguyén WUS tha nhét 12 tai nguyén dbi véi
thiét bi truyén thong dé nhan WUS; va tao chudi WUS ciia nhém thit nhét dya
trén dinh danh nhom va téng sb luong. Modun truyén 1002 con duge tao chu
hinh @ truyén chudi WUS ctia nhém thir nhét trén tai nguyén WUS thit nhét.

Theo trién khai kha thi, médun xir Iy 1001 duge tao cAu hinh cu thé dé: tinh
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toan gia tri mddun dya trén dinh danh nhoém va téng ) lugng; va tao chudi WUS
ctia nhém thit nhét dwa trén gia tri modun.

Theo trién khai kha thi, gid tri médun dugc tinh todn dua trén dinh danh
nh6m va téng sb luong thoa man cdng thirc sau:

x = g mod M, trong do:

x 12 gia tri mddun, g chi bdo dinh danh nhém, M chi bao tdng s6 lugng, va
mod 13 phép modulo.

Thiét bi theo phuong 4n thuc hién c6 thé dugc tao cdu hinh dé thyc thi giai
phép k¥ thudt & phuong phap phuong 4n thuc hién duge thé hién trén Fig.7 hodc
Fig.9. Cac nguyén ly thuc hién va céc hiéu qua k¥ thuat 1a gidng véi cac nguyén
ly va c4c hiéu qua trong phuong phép theo phuong 4n thuc hién, va cac chi tiét
khong dugc md ta lai & day.

Fig.11 la so dd ctia cAu tric cia thiét bi nhan chudi tin hiéu danh thirc theo
phuong 4n thuc hién sang ché. Nhu duge thé hién trén Fig.11, thiét bi theo
phuong an thuc hién ¢6 thd duoc 4p dung cho thiét bi truyén thong néu trén.
Thiét bj bao gbm médun xir Iy 1101 v modun nhan 1102. Mddun xtr Iy 1101
duoc tao cdu hinh dé: x4c dinh tham sé thir nhit, trong d6 tham s6 thir nhét tuong
{mg v6i tai nguyén WUS thir nhit, va tai nguyén WUS th{r nhét la tai nguyén
WUS duge tao cAu hinh béi thiét bi mang va dugc lién két véi PO; va tao chudi
WUS thir nhit dya trén tham sb thir nhat. Mddun nhan 1102 duoc tao cu hinh
dé: giam sat chudi WUS thir nhét trén tai nguyén WUS thir nhat; va do thiy kénh
didu khién duong xudng vat Iy & PO khi chudi WUS tht nhét trén tai nguyén
WUS thtr nhit duoc do thiy.

Theo trién khai kha thi, mddun xir Iy 1101 dugc tao cAu hinh cu thé dé: thu
duoc hat giéng Gold thir nhét thong qua tinh to4n dya trén tham s6 thir nhét; va
thu dugc chudi WUS thtr nhét théng qua tinh toén dya trén hat gidng Gold thir
nhét.

Theo trién khai kha thi, hat gibng Gold thtr nhét thu dugc thong qua tinh todn

dua trén tham sb thir nhat thoa mén cong thirc sau:

Cimie_wus = Nip X 222 + (N5l + 1) x ((wnf_mrt_m + |Pesterero ) mod 2,048 +
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1) x 2° + NJeel! trong do:

Cinit_wys 12 hat gidng Gold thir nhét, Nyp 14 tham sd thir nhdt, Nfi*" la
dinh danh té bao, N stare_po 12 s6 khung ciia khung th nhét trong d6 PO
tuong tmg v6i chudi WUS thir nhat dugc dat, Vi ng et po 12 50 khe ctia khe
thir nhét trong d6 PO twong trng v6i chudi WUS thir nhit dugc dit.

Theo trién khai kha thi, mddun xt¢ Iy 1101 dugc tao cAu hinh cu thé dé: thu
dugc ché do bao phu thir nhit thong qua tinh toan dya trén tham s6 thtr nhét; va
thu duge chudi WUS thir nhat thong qua tinh toén dya trén ché d6 bao phu thir
nhét.

Theo trién khai kha thi, ché do bao phu thtr nhét thu duge thong qua tinh todn

dua trén tham s thtr nhét thoéa man cong thirc sau:
Caora(Nip) = (1 — 2x9(mmod 127)) (1 —2x;((m + my)mod 1 27))

Cyo1a(Nip) 12 ché dd bao phu thir nhat, Ny, 1a tham sb thtr nhit, m; =

127 . . . :
NID l—J N Ntotal - N s xO(l + 7) = (x()(l + 4) + xO(l)) mOdZ > xl(l +

Ntotal
7) = (x,(i +4) + x,(i)) mod 2, ca hai gi tri ban dau ctia x,(i) va x; (i) 1
[0000001], N chi béo sé lugng tham sé dugc x4c dinh béi thiét bi mang dbi véi
mot PO, va N 1a s nguyén 16n hon hodc bang 1.

Theo trién khai kha thi, médun xir Iy 1101 duqc tao cdu hinh cu thé dé: tao
chudi Gold; va chin phan chudi twrong (g vé6i tham s6 thir nhét from chudi Gold,
dé thu dugc chudi WUS thir nhét thong qua tinh toan.

Thiét bi theo phuong 4n thuc hién ¢6 thé dugc tao cAu hinh dé thuc thi giai
phap k¥ thuét & phuong phép theo phuong 4n thuc hién dugc thé hién trén Fig.7.
Céc nguyén Iy trién khai va cac hiéu qua k¥ thuat gidng nhu trong phuong phap
theo phuong an thuc hién, va chi tiét khong dugc mo ta lai & day.

Fig.12 13 so dd cla cAu trac cua thiét bi truyén thong theo sang ché. Nhu
duoc thé hién trén Fig.12, thiét bi truyén thong 1200 ¢6 thé 14 thiét bi truyén
thong theo cac phuong é&n thuc hién néu trén. Thiét bi truyén théng 1200 bao
gbm bd xir Iy 1201 va bd thu phat 1202,

Mot cach tity chon, thiét bi truyén théng 1200 con bao gbm bo nhé 1203. Bd
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xtr 1y 1201, bo thu phat 1202, va bd nhd 1203 c6 thé truyén théng va truyén tin
hiéu diéu khién va/hoic tin hiéu dir lidu v6i nhau qua kénh ndi noi bé.

B nhé 1203 dugce tao cAu hinh dé luu trix chuong trinh may tinh. B xir ly
1201 duoc tao cAu hinh dé thuc thi chuong trinh méy tinh duge luu trit trong bo
nhé 1203, nhd d6 thuc hién céc chirc ndng khic nhau trong thiét bi néu trén theo
phuong an thyc hién.

Cu thé 13, bo xir ly 1201 c6 thé dugc tao cAu hinh dé thuc hién cac hoat dong
va/hodc qué trinh duge thuc hién béi modun xir Iy 1001/1101 trong thiét bi theo
phuong an thuc hién (chfmg han, Fig.3), va bg thu phét 1202 dugc tao c4u hinh
dé thuc hién cac hoat dong va/hodc qué trinh dugce thyc hién béi mddun nhén
1102 va médun truyén 1002.

Mot cach tity chon, bd nhé 1203 c6 thé theo cach khac dugce tich hop trong
bd xtr ly 1201, hodc cb thé doc 13p v6i bo xir ly 1201.

Mot céach tuy chon, thiét bi truyén thong 1200 c6 thé con bao gbém anten
1204, dugc tao cdu hinh dé truyén tin hiéu dugc xuit ra bsi bd thu phat 1202.
Theo céch khéc, by thu phat 1202 nhén tin hi¢u qua anten.

Mot cach tity chon, thiét bi truyén thong 1200 c6 thé con bao gdbm ngudn cip
1205, dugc tao cAu hinh dé dé Cé,p nguén cho céc thanh phﬁn hodc mach khac
nhau trong thiét bi.

Ngoai ra, dé t6i vu hoa thém chirc ning cta thiét bi truyén théng, thiét b
truyén thong 1200 c6 thé con bao gdm mét hozc nhiéu trong sb bo phan diu vao
1206, bd phan hién thi 1207 (cling c6 thé duge xem 1a bd phan dau ra), mach
audio 1208, 6ng kinh camera 1209, va bd cam bién 1210. Mach audio c6 thé con
bao gbém loa 12081, micrd 12082, va twong tur. Céc chi tiét khong dugc mo ta lai.

Fig.13 12 so d0 cua ciu tric cua thiét bj mang theo sang ché. Nhu dugc thé
hién trén Fig.13, thiét bi mang 1300 co thé 1a thiét bi mang theo céc phuong an
thuc hién néu trén. Thiét bi mang 1300 bao gdm anten 1301, bd phan tin sd vo
tuyén 1302, va bo phan bang gbc 1303. Anten 1301 duoc két ndi véi bo phan tan
s& vo tuyén 1302. Trong dudng 1én, b phan tin sd v6 tuyén 1302 nhan tin hiéu
tir thiét bi truyén thong qua anten 1301, va truyén tin hiéu dugc nhan dén bd phan
bang gbc 1303 dé xir ly. Trong dudng xudng, bd phan bang gde 1303 tao tin hiéu
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cin duoc truyén dén thiét bi truyén thong, va truyén tin hiéu duge tao dén bd
phan tn s6 v6 tuyén 1302. Bo phan tin sb vo tuyén 1302 truyén tin hidu qua
anten 1301.

B6 phén bing gdc 1303 co thé bao gdm mot hodc nhiéu khéi xir 1y 13031.
Khéi xtr Iy 13031 ¢6 thé cu thé 12 bo xtt ly.

Ngoai ra, bo phan bing gbc 1303 ¢6 thé con bao gbm mdt hoge nhiéu khéi
luu trit 13032 va mot hodc nhidu giao dién truyén thong 13033. Khéi luu trix
13032 dugc tao ciu hinh dé luu trit chuong trinh méy tinh va/hogc dit liéu. Giao
dién truyén thong 13033 dugc tao cAu hinh dé trao d8i thong tin v6i bd phan tin
56 vo tuyén 1302. Khéi luu trit 13032 c6 thé cu thé 12 bo nhd, va giao dién truyén
thong 13033 c6 thé 14 giao dién nhép/xuit hoic mach thu phét.

Mot cach tiy chon, khéi Iuu trit 13032 c6 thé 1a khéi luu trit duge dit trén
cung chip véi khéi xi ly 13031, tic 13, khéi luu trix trén chip, hoic ¢6 thé 1a khéi
luu trit duge dat trén chip khéc v6i khéi xir Iy 13031, tire 13, khéi luu trit ngoai
chip. Diéu nay khong bi gi6i han theo séng ché.

Sang ché con dé cap dén vat luu trit may tinh doc duge. Vat luu trir may tinh
doc dugce lvu trir chuong trinh may tinh. Khi chuong trinh mdy tinh dugc thuc
thi bing may tinh, may tinh ¢ thé thuc hién cac budc va/hoic xtt Iy & mot trong
cac phuong an thuc hién phuong phap néu trén.

Sang ché con dé cap dén san pham chuong trinh may tinh. San phim chuong
trinh méy tinh bao gdm ma chuong trinh méy tinh. Khi ma chuong trinh may
tinh dugc chay trén mdy tinh, mdy tinh c6 thé thuc hién cac buéc va‘hoic xir Iy
& mot trong cac phuong an thuc hién phuong phép néu trén.

Theo qué trinh trién khai, cac budc theo céc phuong an thuc hién phuong
phép néu trén c6 thé dugc hoan thién nhd st dung mach 1dgic tich hop phan c&ng
trong bd x ly hodc céac 1énh & dang phén mém. Bo xir Iy ¢6 thé 1a bd xr Iy da
ning, bd xir Iy tin hidu sb (digital signal processor, DSP), mach tich hop tng
dung cu thé (application-specific integrated circuit, ASIC), mang cong dang
trudng lap trinh dugce (field programmable gate array, FPGA) hodc bo phén 1ogic
18p trinh dugc khéc, céng rdi rac hodc bo phén 16gic tranzito, hodc linh kién phén
cmg rdi rac. Bo xit Iy da niing c6 thé 1a bo vi xir 1y, hodc bd xr ly ¢6 thé 1a bd

29

29/50



50508

xir Iy d4 biét bat ky, hodc twong ty. Cac budc cia cac phuong phap duge boc 1o
theo cac phuong an thuc hién séng ché ¢6 thé duge thyc thi va hoan thién truc
tiép nho st dung bo xir Iy ma hoa phén cing, hoic ¢6 thé dugc thyc thi va hoan
thanh nho st dung két hop ciia phan cting va cdc modun phén mém trong bd xir
Iy m3 hoa. Médun phan mém c6 thé duge dit trong vat luu trir da biét theo giai
phép k¥ thuét, ching han bd nhd truy nhap ngiu nhién (random access memory,
RAM), bd nhé nhanh, bd nhé chi doc (read-only memory, ROM), ROM 14p trinh
duge (programmable read-only memory, PROM), bd nhé l4p trinh dugc xda
duogc béng dién, hoic thanh ghi. Phuong tién luu trit dugc dit trong bd nhd, va
bd xir Iy doc thong tin trong bd nhd va hoan thanh cac budc cia cac phuong phap
néu trén két hop vai phén cting cta bo xur ly.

B6 nhé theo cac phuong 4n thuc hién néu trén c6 thé 1a bo nhé kha bién hogc
b nhé bét bién, hoic c6 thé bao gdm ca bd nhd kha bién va bo nhé bét bién. BO
nhé bét bién c6 thé 13 ROM, PROM, PROM x6a dugc (erasable PROM,
EPROM), EPROM bing dién (electrically EPROM, EEPROM), hoic bd nhé
nhanh. Bo nhd khé bién c6 thé 1a RAM, va duge st dung 1am cache ngoai. Thong
qua vi du ma khong phai 12 mo ta gidi han, nhidu dang RAM c6 thé duge sir
dung, chéng han, RAM tinh (static RAM, SRAM), RAM dong (dynamic RAM,
DRAM), DRAM ddng bo (synchronous DRAM, SDRAM), SDRAM c6 téc do
dir liéu kép (double data rate SDRAM, DDR SDRAM), SDRAM ting cuong
(enhanced SDRAM, ESDRAM), DRAM lién két ddng bd (synchlink DRAM,
SLDRAM), va RAM c6 rambus truc tiép (direct rambus RAM, DR RAM). Can
lwu y ring, bd nhé trong hé théng va phuong phap dugc mo ta theo sang ché bao
gdm ma khong bi giéi han & cac bd nhé nay va bét ky bd nh¢ 6 loai thich hop
khéc.

Ngudi c6 hidu biét trung binh trong linh vyc ¢6 thé nhan thirc rang, cing véi
cac vi du dugc mo ta theo cac phuong an thuc hién sdng ché, cac don vi va céc
budc thuat toan cé thé duoc trién khai béng ph?m ctng dién tr hodc két hop cua
phin mém may tinh va phén ctmg dién tir. Liéu cac chire ndng c6 dugce thuc hién
nho st dung phin cimg hodc phin mém tiy thude vao cic img dung cu thé va
cac didu kién rang budc thiét ké cua céc giai phap ky thuat. Ngudi ¢ hiéu biét

30

30/50



50508

trung binh trong linh vyc ¢6 thé str dung cac phuong phéap khac nhau dé thuc
hién céc chirc nang dugc mb ta cho mdi tmg dung cu thé, nhung khong nén xem
xét rang viéc trién khai vurgt qué pham vi cia sing ché.

Ngudi ¢ hiéu biét trung binh trong linh vuc ¢6 thé hidu rd ring, dé mo ta
ngén gon va thuén tién, dbi véi qua trinh 1am viéc chi tiét ciia hé théng, thiét bi,
va khéi néu trén, tham khao qua trinh trong g theo cac phuong 4n thyc hién
phuong phap néu trén. Chi tiét khong dugc md ta lai & day.

Theo mot sb phuong an thyuc hién sdng ché, can hiéu réng hé théng, thiét bi,
va phuong phép duge boc 16 co thé dugc trién khai theo cach khac. Ching han,
thiét bi duoc md ta theo cac phuong 4n thyc hién chi la vi du. Chéng han, viéc
phén chia thanh céc khéi chi 12 phan chia chic ning ldgic va c6 thé 12 phén chia
khéc khi trién khai thue. Ching han, cac khdi hoic cac théﬁh phan ¢ thé dugc
két hgp hodc tich hop vao hé théng khéc, hodc mot s6 d4u hiéu c6 thé bi bd qua
hodc khong dugc thuc hién. Ngoai ra, cac ghép ndi qua lai hodc cac ghép ndi
truc tiép hodc cac két ndi truyén thong dugce hién thi hoac dé cap cb thé duoc
trién khai qua mot sb giao dién. Cac ghép néi hodc cac két ndi truyén thong gidn
tiép gifta cac thiét bi hodc cac khéi co thé dugc trién khai & cac dang dién, co
khi, hodc cac dang khéc.

Céc khéi duge md ta dudi dang cdc bd phén riéng ré co thé hoic khong thé
riéng ré v& mat vat Iy, va cic phﬁn dugc hién thi duéi dang cac khéi c6 thé hoic
khong thé 12 khéi vat 1y, c6 thé dugc dit & mot vi tri, hodc ¢6 thé duge phan tan
trén cac khbi mang. Mot s6 hoic tit ca cac khdi co thé dugc chon dua trén cac
yéu cau thyc dé dat duge cdc myc dich cla cac giai phap theo cac phuong 4n
thye hién. |

Ngodi ra, cac khdi chirc ning theo cac phuong an thuc hién séng ché c6 thé
duogc tich hop vao mot khéi xir 1y, hodc mdi khéi trong cac khéi nay c6 thé t6n
tai doc lap v& mat vat 1y, hodc hai hodc nhiéu khéi c6 thé duoc tich hop vao mot
khéi.

Khi céc chirc nang duoc trién khai & dang khéi chie ning phin mém va dugc
ban hodc duoc sir dung dudi dang san phém doc lap, cac chirc nang co thé duogc
I trit trong vat luu trir may tinh doc dugc. Dua trén hiéu biét nay, cac giai phap
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k¥ thuét cua sang ché chu yéu, hodc mot phén déng goép vao cong nghé da biét,
hodc mét sb giai phap k¥ thuat cé thé dugc trién khai & dang san phim phéin
mém. San phdm phan mém mady tinh duge luu trit trong phwong tién luu trir, va
bao gdm vai lénh d ra 1énh méy tinh (mA4y tinh c4 nhan, méay chy, thiét bj mang,
hodc tuong tir) thuc hién tAt ca hodic mdt sb budc cia cac phuong phap duge mo
ta theo cac phuong an thyc hién sdng ché. Phuong tién luu trit néu trén bao gbm
phuong tién bat ky, chéng han, 8 nhé nhanh USB, dia ctng thio dugc, ROM,
RAM, dia ttr, hodc dia quang, cO thé luu trir ma chuong trinh.

Céc phin mo ta néu trén chi 1a cac trién khai cu thé cia sang ché, ma khong
gi6i han pham vi bdo hd cua sang ché. Bién thé hosc thay thé bat ky dé duoc
doan ra béi ngudi ¢ hiéu ‘_t_)iét trung binh trong linh vuc trong pham vi k§ thuét
dugc bdc 10 theo sang ché s& némAtron'g pham vi bao hd cda séng ché. Do vay,
pham vi bdo hd cia séng ché s& phu thudc vao pham vi bao ho cia cac diém yéu

cau bao ho.
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YEU CAU BAO HO

1. Phuong phap giri chudi tin hiéu danh thirc bao gbm cac buée:

x4c dinh N tham sé d6i v6i mot dip nhén tin (paging occasion, PO), trong
d6 N tham sb tuong tng véi N tai nguyén WUS trong cac tai nguyén tin hiéu
danh thirc (wake-up signal, WUS) duogc lién két v6i PO, N 1 s6 nguyén 16n hon
hoac béng 1, va khi N>1, N tham s6 khac nhau;

tao N nhom chudi WUS dua trén N tham s, trong d6 N nhém chubi WUS
duge truyén riéng ré trén tai nguyén dugc lién két trong N tai nguyén WUS, va
mdi tap hop trong cac tip hop chudi WUS bao gbm it nhat mot chudi WUS; va

giri it nhat mot chudi trong tép hop chudi WUS thtr nhét trén tai nguyén
WUS thir nhat, trong d6 tai nguyén WUS thtr nhét 13 mot trong N tai nguyén
WUS, va tap hop chudi WUS thir nhét 13 tip hop chudi WUS dugc truyén trén
tai nguyén WUS thi nhét.
2. Phuong phép theo diém 1, trong d6 tai nguyén WUS thir nhit duogc lién két
v6i it nhat mdt nhém thiét bi truyén théng, va it nhat mot chudi WUS trong tap
hop chudi WUS thi nht trong tmg v6i it nhat mét nhém thiét bi truyén thong.
3. Phuong phép theo diém 1 hoic 2, trong d6 viéc tao N nhém chudi WUS dua
trén N tham sb bao gdm céc budc:

thu duogc hat Gold thir nhit thong qua tinh toén dya trén tham s6 thir nhét,
trong d6 tham sb thi nhit trong tmg véi tai nguyén WUS thi nhét; va

thu dugc tap hop chudi WUS thir nhat thong qua tinh toan dua trén hat Gold
thir nhét.
4. Phuong phap theo diém 3, trong d6 hat Gold thir nhét thu dugc thong qua tinh

toan dya trén tham sb thir nhit théa man cong thirc sau:
Cinie_wus = Nip X 22% + (Nfpre! + 1) x ((10nf_start_Po +
l———"S-S“;”-P OD mod 2 048 + 1) x 2° + Njcell trong d6:

Cinit_wus 12 hat Gold thr nhét, Nj, 1a tham sé thi nhat, Ny 1a dinh
danh té bao, N¢ start_po 12 s6 khung cia khung thit nhét trong d6 dat PO twong
{tmg véi tap hop chudi WUS thir nhét, va Ns start_po 1a s6 khe ciia khe thir nhét
trong d6 dat PO twong Gng v6i tap hop chudi WUS thir nhét.
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5. Phuong phap theo diém 1 hogc 2, trong d6 viéc tao N nhom chudi WUS dya
trén N tham sb bao gém cac buéc:

thu dugc ché dd bao phi thir nhat thong qua tinh toén dya trén tham sb thir
nhét, trong d6 tham s6 thir nhit trong tmg véi tai nguyén WUS thir nhit; va

thu duoc tap hop chudi WUS thir nhét théng qua tinh toan dua trén ché @
bao phi thir nhét.
6. Phuong phap theo diém 5, trong d6 ché do bao phu thir nhét thu dugc thong
qua tinh toédn dya trén tham s6 thtr nhit théa man cong thirc sau:

Coota(ip) = (1 = 20 (mmod 127)) (1 — 22, (m + my) mod 1 27)), trong dé:

Cyo1a(Njp) 12 ché do bao phi thir nhét, Njp 1a tham sb thir nhat, m; =
Nip [io| ) Nootar =N > %o(i+7) = (i +4) + %)) mod 2, %, +7) = (ma(i +
4) + x,(i)) mod 2, va ca hai gia tri ban du cta x,(i) va x,(i) 12 [0000001],
m 12 do dai coa it nhit mot chudi trong tap hop chudi WUS thir nhét, vam 12 sb
nguyén duong.
7. Phuong phép theo diém 1 hoic 2, trong d6 viéc tao N nhom chudi WUS dua
trén N tham sb bao gdm cac buéc:

tao chudi Gold; va

chin mot phén chudi tuong tng véi tham s6 thtr nhét tir chudi Gold dé thu
duge tap hop chudi WUS thir nhét thong qua tinh toan, trong d6 tham s thir nhét
twong tmg véi tai nguyén WUS thir nhit.
8. Phuong phép theo diém bét ky trong sb cac diém 1, 2, 4, va 6, trong d6 khi N
bang 2, N tai nguyén WUS bao gbm tai nguyén WUS tha nhit va tai nguyén
WUS tht hai, va tai nguyén WUS thir nhit va tai nguyén WUS tht hai twong
ung vadi cung loai khe cta cung PO.
9. Phuong phép theo diém bét ky trong sb cac diém 1, 2, 4, va 6, trong d6 khi N
bang 3, N tai nguyén WUS bao gbm céc tai nguyén WUS tha nhét, tai nguyén
WUS thtr hai, va tai nguyén WUS thit ba, tai nguyén WUS thir nhét tuong tng
v6i khe thir nhét, tai nguyén WUS thir hai twong Gng v6i khe thir hai, the tai
nguyén WUS thir ba twong g voi khe thit ba, va khe thtr nhat, khe thit hai, va
khe thir ba 1a ba loai khe cua cung PO.

34

34/50



50508

10. Phwong phéap nhén chudi tin hiéu dénh thirc bao gdm cac buée:

x4c dinh tham sb thir nhét, trong d6 tham sb thir nhit trong Ung v6i tai
nguyén WUS thir nhét, va tai nguyén WUS thir nhét 12 tai nguyén WUS dugc tao
cAu hinh boi thiét bi mang va dugc lién két véi dip nhén tin (paging occasion
PO), trong d6 tham s thir nhit 13 mot trong N tham s6 dbi voi PO, va N tham s
tuong tng véi N tai nguyén WUS trong céc tai nguyén WUS duoc lién két voi
PO, trong d6 tai nguyén WUS thir nhét 1a mot trong N tai nguyén WUS, N 1a sb
nguyén 16n hon hodc b:?mg 1, va khi N>1, N tham s6 khac nhau;

tao chudi WUS thir nhit dya trén tham s6 thir nhit, trong d6 chudi WUS
thir nhét 12 mot chudi trong tap hop chudi WUS thi nhit, N nhém chudi WUS
duge truyén riéng ré trén tai nguyén dugc lién két trong N tai nguyén WUS, va
N nhém chudi WUS dugc tao dya trén N tham s, tip hop chudi WUS thir nhét
13 tap hop chudi WUS dugc truyén trén tai nguyén WUS tha nhét;

giam séat chudi WUS tha nhét trén tai nguyén WUS thir nhit; va

phat hién PDCCH & PO khi chudi WUS thir nhit dugc phat hién trén tai
nguyén WUS thir nhét.
11. Phuong phap theo diém 10, trong d6 budc tao chudi WUS thir nhat dya trén
tham sb thir nhit bao gdm céc budec:

thu duge hat Gold thir nhét théng qua tinh toén dua trén tham sb thtr nhét;
va

thu dugc chudi WUS tht nhét thong qua tinh todn dya trén hat Gold thir
nhit.
12. Phuong phap theo diém 11, trong d6 hat Gold thir nhét thu duogc théng qua

tinh toan dua trén tham sb thir nhit théa man cong thire sau:
Cinit_wus = Nip X 2%° + (NIIY)Céll +1) x ((10nf_start_PO +
|Pestarerol) mod 2 048 + 1) x 2° 4+ Njicell trong d6:
Cinit_wus 12 hat Gold thi nhdt, Nj, 1a tham s6 tha nhdt, N 1a dinh
danh té bao, N start_po 12 s6 khung cia khung thir nhét trong d6 dit PO twong
tmg véi chudi WUS thir nhét, va N start_po 12 s4 khe cua khe thi nhét trong

d6 dat PO tuong tng v6i chudi WUS thir nhit.
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13. Phuong phap theo diém 10, trong d6 budc tao chudi WUS thir nhit dyra trén
tham sd thir nhét bao gdm céc budc:

thu duge ché d6 bao phu thir nhét théng qua tinh toan dua trén tham sé thir
nhét; va

thu dugc chudi WUS thit nhit théng qua tinh toan dura trén ché d6 bao phu
thtr nht.
14. Phuong phép theo diém 13, trong d6 ché d6 bao phu thir nhit thu duge thong
qua tinh toan duya trén tham s thir nhit théa man céng thirc sau:

Coota(Nip) = (1 = 220(mmod 127)) (1 — 2x,((m + my) mod 127) ), trong do:

Cyo1a(Nip) 12 ché do bao phu thi nhét, Ny, 1a tham sé thi nhét, m, =
Nip [y Neotar =N > %G+ 7) = (oG +4) + 20D mod 2, 1, +7) = (xa(i +
4) + x,(i)) mod 2, c4 hai gia tri ban ddu ciia x,(i) va x,(i) 1a [0000001], N
chi bo sb legng tham s6 dugc xac dinh boi thiét bi mang dbi v6i mot PO, va N
1a s6 nguyén 16n hon hoic bang 1, m 12 d6 dai cia it nhit mot chudi trong tap
hop chubi WUS thir nhit, va m 14 sb nguyén duong.
15. Phuong phép theo diém 10, trong d6 viéc tao chudi WUS tht nhét dua trén
tham sb thir nhat bao gdm cac budc:

tao chudi Gold; va

chin mot phan chudi trong tng v6i tham sb thir nhit tir chudi Gold dé thu
duge chudi WUS thir nhét thong qua tinh toan.
16. Phuong phép giri chudi tin hiéu d4nh thtrc bao gbém céc Buc’yc:

thu dugc dinh danh nhém cia nhém thir nhét, trong d6 nhém thir nhét 1a
nhém ma c6 thiét bi truyén thong;

thu duge téng sd lugng chudi WUS trong tdp hop chudi WUS thir nhit dugc
tao cdu hinh trén tai nguyén WUS tht nhét, trong d6 tai nguyén WUS thit nhat
13 tai nguyén cho thiét b truyén théng nhan WUS, tap hop chudi WUS thir nhét
duoc tao dua trén tham sb thir nhit, tham sd thir nhat 1a mot trong N tham sb dbi
v6i mot PO, N tham sd tuong tmg v6i N tai nguyén WUS trong tai nguyén WUS
dugc lién két v6i PO, tai nguyén WUS thir nhét 13 mét trong N tai nguyén WUS,

trong d6 N nhém chudi WUS duoc truyén riéng r& trén tai nguyén dugc lién két
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trong N tai nguyén WUS, N nhém chudi WUS dugc tao dya trén N tham sb, va
tap hop chudi WUS thir nhét 12 tip hop chudi WUS dugc truyén trén tai nguyén
WUS th nhét, trong d6 N 1a s§ nguyén 16n hon hodc bang 1, va khi N>1, N
tham sd khac nhau;

tao chudi WUS ciia nhém thi nhét dua trén dinh danh nhém va tbng sb
luong, trong d6 tap hop chudi WUS tha nhét bao gdm it nhat mot chudi WUS
ctia nhom thir nhét; va

giri chudi WUS ctia nhém thit nhét trén tai nguyén WUS tht nhét.
17. Phuong phép theo diém 16, trong d6 viéc tao chudi WUS ctia nhém thir nhit
dua trén dinh danh nhém va tong s6 lrgng bao gém cic budc:

tinh todn gia tri modulus dya trén dinh danh nhém va tdng s luong; va

tao chudi WUS ctia nhém tht nhét dua trén gia tri modulus.
18. Phuong phap theo diém 17, trong d6 gia tri modulus duoc tinh toan dya trén
dinh danh nhom va tdng s lugng thda man cong thic sau:

x = gmod M, trong d6

x 12 gi4 tri modulus, g chi béo dinh danh nhém, M chi bao tong s6 lugng,
va mod 1a phép modulo.
19. Thiét bi gtri chudi tin hiéu danh thirc bao gdm:

mddun x1r ly, dugc tao c4u hinh dé: x4c dinh N tham s6 dbi voi mot PO,
trong d6 N tham sb twong tmg v6i N tai nguyén WUS trong céc tai nguyén WUS
duoc lién két voi PO, N 1 s nguyén 16n hon hodc bang 1, va khi N>1, N tham
s6 khéac nhau; va tao N nhém chudi WUS dya trén N tham s0, trong d6 N nhom
chudi WUS duoc truyén riéng ré trén tai nguyén dugc lién két trong N tai nguyén
WUS, va mbi tap hop trong céac tdp hop chudi WUS bao gdm it nhit mot chudi
‘WUS; va

modun giri, duge tao cAu hinh d& giri it nhdt mot chudi trong tap hop chudi
WUS thir nhét trén tai nguyén WUS tht nhét, trong d6 tai nguyén WUS tht nhét
12 mot trong N tai nguyén WUS, va tap hop chudi WUS thir nhét 13 tap hop chudi
WUS dugc truyén trén tai nguyén WUS thir nhat.
20. Thiét b theo diém 19, trong d6 tai nguyén WUS thir nhit dugc lién két véi
it nhit mot nhom thiét bi truyén thong, va it nhét mét chudi WUS trong tap hop
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chudi WUS thir nhit trong tng v6i it nhat mot nhom thiét bi truyén thong.

21. Thiét bi theo diém 19 hode 20, trong d6 mdédun xir ly duoc tao cAu hinh cu
thé dé: thu duoc hat Gold thir nhét thong qua tinh toan dya trén tham s6 thtr nhét,
trong d6 tham s thir nhét tuong i’mg véi tai nguyén WUS tha nhét; va thu duge
tap hop chudi WUS tht nhét théng qua tinh toén dya trén hat Gold thir nhét.

22. Thiét bi theo diém 21, trong d6 hat Gold thir nhét thu dugc thong qua tinh

toan dya trén tham s6 thtr nhat théa man cong thire sau:
Cinit_wus = Nip X 22° + (Njpre!t + 1) x ((10nf_start_P0 +
[———"5-“;”-” OD mod 2048 + 1) x 2° + Njjce!, trong do:

Cinic_wus 12 hat Gold thir nhit, Ny, 1a tham sb tht nhat, Njy®" 1 dinh
danh té bao, Mg start_po 12 s6 khung ctia khung thit nhét trong d6 dit PO tuong
{mg v6i tap hop chudi WUS thit nht, va ng sare po 12 56 khe clia khe thir nhét
trong d6 dat PO tuong ung véi tdp hop chudi WUS thi nhét.

23. Thiét bi theo diém 19 hodc 20, trong d6 modun xir ly duge tao cAu hinh cu
thé dé: thu dugc ché do bao phu thir nhét thong qua tinh toan dwa trén tham sd
thir nhét, trong d6 tham sb thir nhét tuong Ung véi tai nguyén WUS thir nhét; va
thu duoc tap hop chudi WUS thir nhét théng qua tinh todn dya trén ché d6 bao
phu thir nht.

24. Thiét bi theo diém 23, trong d6 ché do bao phu thir nhét thu dugc thong qua
tinh toén dva trén tham sd thir nhit thoa man cong thirc sau:

Coota(Nip) = (1 = 226 (mmod 127)) (1 — 22, ((m + my) mod 1 27)), trong dé:

Cyora(Nip) 12 ché do bao phi thir nhét, Ny, 1a tham s6 thir nhat, m; =
Nip LT,%J , Negewr =N, xo(i+7) = (%G +4) +x0(D))mod 2, x,(i+7)=(xe0+
4) + x,(i)) mod 2, va ca hai gia tri ban dau cia x,(i) va x,(i) la [0000001],
m 1a do dai cua it nhit mot chudi trong tap hop chudi WUS thir nhit, va m 13 sb
nguyén duong.
25. Thiét bi theo diém 19 hoic 20, trong d6 mddun xur ly dugce tao c4u hinh cu
thé dé: tao chudi Gold; va chin mot phé‘m chudi twong tng véi tham s6 tha nhat
tir chudi Gold dé thu duoc tap hop chudi WUS tht nhét thong qua tinh todn,

trong 46 tham s6 thir nhat trong Gmg véi tai nguyén WUS thir nhét.
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26. Thiét bi theo diém bat ky trong sb cac diém 19, 20, 22 va 24, trong 46 khi N
bang 2, N tii nguyén WUS bao gbm tai nguyén WUS thtt nhit va tai nguyén
WUS thit hai, va tai nguyén WUS thir nhét va tai nguyén WUS thir hai tuong
ung véi cung loai khe cua cung PO.
27. Thiét bi theo diém bt ky trong sb cac diém 19, 20, 22 va 24, trong d6 khi N
bang 3, N tai nguyén WUS bao gbm cac tai nguyén WUS tht nhét, tai nguyén
WUS thi hai, va tai nguyén WUS thi ba, tai nguyén WUS th nhét twong tng
v&i khe thir nhét, tai nguyén WUS tht hai twong Gng v6i khe thir hai, tai nguyén
WUS thit ba twong tng v6i khe thir ba, va khe thir nhit, khe thi hai, va khe thr
ba 1a ba loai khe cta cung PO.
28. Thiét bi nhan chudi tin hiéu danh thirc bao gom:

mddun x1 ly, duge tao ciu hinh dé: x4c dinh tham s6 tht nhét, trong dé
tham sd thir nhit trong tmg véi tai nguyén WUS thi nhét, va tai nguyén WUS
thir nhit 13 tai nguyén WUS dugc tao cAu hinh béi thiét bi mang va duoc lién két
vGi PO; tao chubi WUS thir nhét dua trén tham sb thir nhit, trong d6 tham sb thu
nhét 14 mot trong N tham s6 cho PO, va N tham sb trong tng véi N tai nguyén
WUS trong céc tai nguyén WUS duogc lién két v6i PO, trong @6 tai nguyén WUS
thtr nhét 1a mot trong N tai nguyén WUS, N 1a sb nguyén 16n hon hogc bang 1,
va khi N>1, N tham sb khac nhau; trong d6 chudi WUS thir nhat 12 mot chudi
trong tap hop chudi WUS tht nhit, N nhém chudi WUS dugc truyén riéng ré
trén tai nguyén dugc lién két trong N tai nguyén WUS, va N nhom chudi WUS
duoc tao dua trén N tham sb, tap hop chudi WUS thar nhét 13 tap hop chudi WUS
dugce truyén trén tai nguyén WUS tha nhét; va

modun nhén, dugc tao cdu hinh dé: giam sat chudi WUS thi nhét trén tai
nguyén WUS thtt nhat; va phat hién PDCCH & PO khi chudi WUS thir nhét dugrc
phét hién trén tai nguyén WUS thit nhat.
29. Thiét bi theo diém 28, trong d6 moédun xir ly duoc tao cAu hinh cu thé dé: thu
dugc hat Gold thi nhét thong qua tinh todn dua trén tham s6 thir nhét; va thu
dugce chudi WUS thtr nhét théng qua tinh toan dua trén hat Gold tha nhét.
30. Thiét bi theo diém 29, trong d6 hat Gold thir nhét thu duge thong qua tinh

toan dya trén tham sb thir nhét théa man cong thirc sau:

39

39/50



50508

Cinit_wus = Nip X 22% + (NI%Ce” + 1) X <(10nf_starr_1>o +
l—————ns-”‘;”-” "D mod 2 048 + 1) x 2° + Njeelt trong do:

Cinit_wus 12 hat Gold thir nhit, Njp 1a tham sb thir nhét, Nfp" 1a dinh
danh té bao, Nf_start_po 12 s6 khung ciia khung thte nhét trong d6 dit PO tuong
tmg v6i chudi WUS thir nhét, va Ns start_po 1 sb khe cua khe thir nhét trong
d6 dit PO tuong tng véi chudi WUS thir nhét.

31. Thiét bi theo diém 28, trong d6 mddun xir 1y dugc tao cAu hinh cy thé dé: thu
duoc ché do bao phu thir nhat thong qua tinh toén dua trén tham sb thir nhét; va
thu dugc chudi WUS thir nhét thong qua tinh toan dya trén ché do bao phu thir
nhit.

32. Thiét bi theo diém 31, trong d6 ché do bao pht thir nhét thu dugc thong qua
tinh toan dya trén tham sb thir nhét thda méan cong thirc sau:

Cyora(Nip) = (1 — 2x(mmod 127)) (1 —2x;((m +my)mod 1 27)), trong do:

Cyo1a(Nip) 12 ché do bao phu thir nhét, Ny 1a tham s6 tha nhit, m, =
Npp l—%} s Nipear =N, xo(i+7) = (xo(i +4) +x,(@))mod 2, x,(i+7)= (2 (L +
4) + x,(i)) mod 2, ca hai gia tri ban dau ctia x,(i) va x;(i) 1a [0000001], N
chi bao s luong tham s6 duge x4ac dinh boi thiét bi mang dbi véi mot PO, va N
12 s6 nguyén 16n hon hodc bang 1, m 13 d6 dai ca it nhé4t mot chudi trong tap
hop chudi WUS tha nhét, va m 14 s6 nguyén duong.
33. Thiét bi theo diém 28, trong d6 mddun xit Iy dugc tao cAu hinh cu thé dé: tao
chudi Gold; va chin mot phan chudi twong ung v6i tham s§ thir nhét tir chudi
Gold dé thu duge chudi WUS thir nhat thong qua tinh toén.
34. Thiét bi giri chudi tin hiéu danh thirc bao gdm:

modun x1 ly, dugce tao cAu hinh @é: thu duoc dinh danh nhoém cua nhém
ther nhét, trong d6 nhém tha nhét 12 nhém ma c6 thiét bi truyén théng; thu dugc
tdng sb lugng chudi WUS trong tap hop chudi WUS thtr nhét duoc tao ciu hinh
trén tai nguyén WUS thir nhét, trong d6 tai nguyén WUS tht nhat 12 tai nguyén
cho thiét bi truyén thong nhan WUS; va tao chudi WUS cia nhom thit nhat dya
trén dinh danh nhém va tdng sé lugng; trong d6 tp hop chudi WUS thir nhét

dugec tao dyua trén tham sé thit nhat, tham sb thir nhét 1a mot trong N tham sb dbi
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v6i mot PO, N tham sb twong tmg vé6i N tai nguyén WUS iN tai nguyén WUS
duoc lién két voi PO, tai nguyén WUS thir nhét 1a mot trong N tai nguyén WUS,
trong @6 N nhém chudi WUS duge truyén riéng ré trén tai nguyén duoc lién Kkét
trong N tai nguyén WUS, N nhom chudi WUS dugc tao dua trén N tham sb, va
tap hop chudi WUS thi nhét 13 tap hop chudi WUS dugc truyén trén tai nguyén
WUS thir nhét; trong d6 N 14 s6 nguyén 16n hon hoic bang 1, va khi N>1, N
tham sd khac nhau; va

modun gtri, dugc tao cAu hinh dé giri chudi WUS ctia nhém thir nhét trén
tai nguyén WUS thir nhét, trong d6 tép hop chudi WUS thi nhit bao gdm it nhat
mdt chudi WUS clia nhém thir nhét.
35. Thiét bi theo diém 34, trong d6 mdédun xtt ly dugc tao cAu hinh cu thé dé:
tinh to4n gia tri modulus dya trén dinh danh nhém va ~‘téng s6 lrong; va tao chudi
WUS ctia nhém thir nhét duya trén gid tri modulus.
36. Thiét bi theo diém 35, trong d6 gia tri modulus dugc tinh toan dya trén dinh
danh nhém va tdng s6 lugng thda man cong thire sau:

x = g mod M, trong do:

x 12 gi4 tri modulus, g chi bdo dinh danh nhém, M chi béo tbng s6 luong,
va mod 1a phép modulo.
37. Thiét bi mang bao gdm:

mot hodic nhidu bd xir 1y; va

b0 nhg, dugc tao cAu hinh dé luu trir mét hodc nhiéu chuong trinh, trong do:

khi mét hodc nhiéu chuong trinh dugc thyc thi boi mot hodc nhiéu b xir
1y, mot hodc nhidu bo xtr Iy ¢6 thé trién khai phuong phép theo diém bat ky trong
sb cac didm 1 dén 9 va 16 dén 18.
38. Thiét b truyén thong bao gbm:

mot hodc nhidu bd xir 1y; va |

bd nhd, duge tao cu hinh dé luu trit mot hogic nhidu chuong trinh, trong dé:

khi mot hodc nhiéu chuong trinh duge thuc thi béi mot hodc nhiéu bd xur
1y, mot hodc nhidu b xtt Iy ¢6 thé trién khai phuong phap theo diém bét ky trong
sb céac diém 10 dén 15. '
39. Véat ghi may tinh doc duoc bao gbm chuong trinh mdy tinh, trong d6 khi
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chuong trinh mdy tinh dugc thyc thi trén mdy tinh, méy tinh c6 thé thuc hién
phuong phép theo diém bAt k¥ trong sb cac diém 1 dén 18.
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