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(57) Theo cac phuong 4n, sang ché lién quan dén linh vuc truyén théng, va dé xuit
phuong phap theo dai tin hiéu, thiét bi du cudi, thiét bi truyén thong, phwong tién doc
duoc bing may tinh, va hé théng chip, dé xac dinh xem co hoi theo dai tin hiéu tiét
kiém cong suét c6 nam trong thoi gian hoat dong hay khong, dé xac dinh xem thiét bi
du cudi c6 cin theo di tin hidu tiét kiém cong sudt nay tai co hoi twong ting hay
khong. Phuong phép nay 13 nhu sau: Néu thiét bi dau cudi nay x4c dinh dugc, dua trén
thong diép nhan dugc hodc dugc gui trong don vi thoi gian thir nhét, ring thiét bi dau
cudi nay khong & trong thoi gian hoat dong DRX (Discontinuous Reception - nhan
khong lién tuc) trong don vi thoi gian thit hai, thi thiét bi ¢iu cudi nay theo doi tin higu
tiét kiém cong suét nay trong don vi thoi gian thi hai. Thiét bi dau cubi nay xac dinh,
dura trén tin hiéu tiét kiém cong suat nay, xem c6 theo di PDCCH (Physical Downlink
Control CHannel - kénh diéu khién dudng xudng vat 1y) trong khoang c4ch thoi gian
thir nhét hay khong. Pon vi thoi gian thir nhat dwoc dat truée don vi thoi gian thit hai,
va dugc phan cach khoi don vi thoi gian thi hai boi M don vi thoi gian thir ba. M 1a
s& nguyén 16n hon hoic bang 1. Cac phwong an clia sang ché duoc ap dung cho hé
théng truyén thong di dong, chiang han 5G NR (5th Generation New Radio - v0 tuyén

m&i thé hé thi nam).
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405: Néu thiét bi diu cudi xéc dinh
dugre, dira trén théng diép nhin
duge hoie duge giri trong don vi
thér f,mn thir nhit, riing thiét bi diu
cudi & trong thivi gian hoat dong
DRX trong don vi thii gian thir hai,
thi thiét bj dm cudi khing theo dai
tin hiéu tiét kiém cong suit trong
don vj thoi gian thir hai
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sudit, xem cé theo d&i PDCCH
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Linh vie ki thuit dwoc dé cap
Sang ché lién quan dén linh vuc truyén thong, va cu thé 1a dé cap dén

phwong phép theo ddi tin hiéu va thiét bj.

Tinh trang k§ thuét ciia sang ché

Trong hé théng truyén thong di dong LTE (Long Term Evolution - phat
trién 1au dai) va 5G (5th Generation - thé hé thir nim) NR (New Radio - v6 tuyén méi),
thi chu ky nhén khong lién tuc (Discontinuous Reception cycle - DRX cycle - chu ky
DRX) 1a duge xac dinh. Nhu duge thé hién trén Fig.1, chu ky DRX nay bao gbm "thoi
lugng bat" (On Duration) va "co hdi danh cho DRX" (Opportunity for DRX). Tai thoi
diém bit dau thoi lugng bat (hodc thoi diém bit diu chu ky DRX), thi b dém thoi
gian thoi lugng bat DRX (drx-onDurationTimer, ma cling ¢6 thé duoc goi 1a
onDurationTimer) ¢6 thé dugc khéi dong. Thoi lwong cia drx-onDurationTimer 1a
thoi luong cda thoi luong bat. Trong thoi lugng chay ctia drx-onDurationTimer, thi
thiét bi dau cudi c6 thé trong trang thai thirc. N6i cach khéc, thiét bj dau cubi theo doi
kénh diéu khién duong xudng vat Iy (Physical Downlink Control CHannel - PDCCH).
Viéc drx-onDurationTimer hét han chi thi rang khoang thoi gian ciia "thoi lugng bat"
da két thic. Trong trudng hop nay, thiét bi diu cudi c6 thé vao khoang thoi gian "co
hoi danh cho DRX". Trong "co hoi danh cho DRX", thi thiét bi dau cudi & khoang thoi
gian ngu (trang thai ngu) va khong nhan PDCCH, dé giam su tiéu thu cong suat. Tuy
nhién, néu thiét bi diu cudi nhan duoc, trong thoi luong chay cia drx-
onDurationTimer, PDCCH dé 14p lich hoat dong truyén méi (new transmission), thi
vi thiét bi du cubi c6 thé tiép tuc duoc 1ap lich boi tram gbe sau d6, nén thiét bi dau
cubi ¢6 thé khéi dong (hodc khéi dong lai) bd dém thoi gian khong hoat dong (drx-
InactivityTimer). Thiét bi ddu cudi c6 thé tiép tuc theo doi PDCCH trong thoi lugng

chay cua drx-InactivityTimer cho dén khi drx-InactivityTimer hét han. N6i chung,
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trong thoi lugng chay ctia drx-onDurationTimer va/hodc drx-Inactivity Timer, thi c6
thé coi ring thiét bi dau cubi 12 trong thdi gian hoat dong (active time). N6i cach khac,
thiét bi dAu cubi can phai theo ddi PDCCH.

D4 tiét kiém hon nita su tiéu thu cong sut, trong thao luan tiéu chuin hoa
ctia NR ban phat hanh 16 (release 16 - Rel-16), thi phwong phép dya trén tin higu tiét
kiém cong suit (power saving signal) dugc d& xuAt. Nhu duoc thé hién trén Fig.2,
truée khi chu ki DRX bét ddu (néi cach khac, trude OnDuration), thi thiét bi mang c6
thé giri tin hiéu tiét kiém cong suét dén thiét bi ddu cudi, dé chi dan cho thiét bi dau
cudi vao trang thai ngu trong mot hodc nhiéu chu ky DRX. T4t nhién, theo cdch khéc
thi thiét bi dau cudi trong trang thai nga c6 thé duoc danh thirc thong qua tin hiéu tiét
kiém cong suit.

N6i chung, thoi gian (co hoi) dé theo dbi tin hiéu tiét kiém cong suét 1a trude
thoi lwong bat. Tuy nhién, néu thiét bi dau cudi van trong thoi gian hoat dong, thi, vi
du, drx-InactivityTimer van dang chay. Trong trudng hop nay, thi thiét bi dau cudi co
thé khong cAn theo dai (ing nghe) tin hiéu tiét kiém cong suét, dé giam sy tiéu thu
cong suit. Do d6, viéc lam sao dé xac dinh xem thiét bi dau cudi c6 dang & trong thoi
gian hoat dong hay khong, 8 x4c dinh xem tin hiéu tiét kiém cong suét c6 can dugc

theo ddi hay khong, da trd thanh vén @& cAp bach can dugc giai quyét.

Ban chit k§ thuit ciia sang ché

Theo cac phuong an, sang ché @ xuit phuong phap theo ddi tin hiéu va
thiét bi, dé xac dinh xem thiét bi dau cudi co o trong thoi gian hoat dong hay khong,
dé xac dinh xem tin hiéu tiét kiém cong suét c6 can dugc theo doi hay khong.

Theo khia canh thir nhat, theo mot phuong an, sang ché d& xuét phuong
phap theo ddi tin hiéu, phuong phap nay bao gdm cac budc: Néu thiét bi dau cubi x4c
dinh duoc, dua trén thong diép nhén dugc hodc dugc gui trong don vi thoi gian thtr
nhAt, rang thiét bi dau cubi nay khong & trong thoi gian hoat dong DRX trong don vi
thori gian thit hai, thi thiét bi dAu cudi nay theo dai tin hiéu tiét kiém cong suat trong
don vi thoi gian thit hai. Thiét bi du cubi nay x4c dinh, dwa trén tin hiéu tiét kiém

cong suit nay, xem c6 theo doi PDCCH trong khodng cach thoi gian thir nhat hay
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khong. Pon vi thoi gian thir nhét duogc dit trude don vi thoi gian thi hai, va duge phan
cach khoi don vi thoi gian thir hai béi M don vi thoi gian thi ba. M 1a s6 nguyén 1én
hon hodc bing 1.

Theo phuong phap dugc dé xuét theo phuong 4n nay cua sang ché, thi thiét
bi du cudi c6 thé xac dinh, dua trén thong diép nhan duoc hodc duge gui trong don
vi thoi gian thu nhét, xem thiét bi diu cudi nay c6 & trong thoi gian hoat dong trong
don vi thoi gian thit hai hay khong (co héi dé theo ddi tin hiéu tiét kiém cong suat).
Néu x4c dinh dugc ring thiét bi dau cubi nay khong & trong thoi gian hoat dong DRX
trong don vi thoi gian thir hai, thi thiét bj diu cudi nay can theo di tin hi¢u tiét kiém
cong suét trong don vi thoi gian thir hai. Diéu nay giai quyét vAn dé cua giai phap k§
thuat da biét.

Theo mot cach thirc thue hién kha thi ciia khia canh tht nhét, viéc thiét bi
dau cudi x4c dinh duge, dua trén thong diép nhén duogc hodc dugc gui trong don vi
thoi gian thi nht, ring thiét bi diu cudi nay khong & trong thoi gian hoat dong DRX
trong don vi thoi gian thir hai cu thé 1a bao gdm viéc: Néu diéu kién thir nhét duoc
thoa man, thi thiét bi diu cudi nay khong & trong thoi gian hoat dong DRX trong don
vi thoi gian tha hai. Didu kién thir nhét bao gom it nhét mot trong s6 nhing viéc sau
day: Thiét bi du cuéi nhan dugc phin tir diéu khién diéu khién truy cap moi truong
lién quan dén DRX (phan tir didu khién diéu khién truy cap phuong tién/mdi trudng -
Medium/media Access Control Control Element - MAC CE) trong don vi thoi gian
thir nhét. Theo cach khac, thiét bi diu cudi nay khong nhan dwoc phép cap duong lén
hoic sy 4n dinh dudong xudng trong don vi thoi gian thir nhét. Theo cach khéc, thiét bi
dau cudi nay khong guri yéu cau 14p lich (Scheduling Request - SR) trong don vi thoi
gian thir nhat.

Dua trén diéu kién néu trén, thi thiét bi dau cudi c6 thé xac dinh chinh xac
xem thiét bi dau cudi ndy c6 & trong thdi gian hoat dong DRX trong don vi thoi gian
thr hai hay khong. Diéu nay loai bo khoang thoi gian mo hd cua sy dong chinh thoi
gian ngén gifta phia thiét bi mang va phia thiét bj dau cudi, dé thiét bi dau cudi 6 thé
x4c dinh chinh xac xem tin hi€u tiét kiém cong suat c6 can dugc theo doi trong don vi

thoi gian thir hai hay khong.
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Theo khia canh thir hai, theo mdt phwong 4n, sang ché d& xuit phwong phap
theo dai tin hiéu, phuong phap nay bao gdm cac bude: Néu thiét bi dau cubi xac dinh
duoc, dya trén thong diép nhan dugce hodc dugc gri trong don vi thoi gian tha nhit,
rang thiét bi dAu cudi nay & trong thoi gian hoat dong DRX trong don vi thoi gian thir
hai, thi thiét bi ddu cudi nay khong theo ddi tin hiéu tiét kiém cong suit trong don vi
thori gian thtt hai. Tin hidu tiét kiém cong suat ndy dwoc ding dé chi thi cho thiét bi
dau cudi xem c6 theo ddi PDCCH trong khoang céch thoi gian thir nhét hay khong.
Don vi thoi gian thu nhét duoc dat trude don vi thoi gian thir hai, va duge phan cach
khoi don vi thoi gian thit hai béi M don vi thoi gian thi ba. M 1a s6 nguyén 16n hon
hodc bang 1.

Theo phuong phap duoc dé xuit theo phurong 4n nay cta sang ché, thi thiét
bi dAu cudi c6 thé x4c dinh, dua trén thong diép nhén dugc hogc duge gii trong don
vi thoi gian thu nhat, xem thiét bi diu cubi nay c6 & trong thoi gian hoat dong trong
don vi thoi gian thtt hai hay khong (co hdi dé theo dai tin hiéu tiét kiém cong sudt).
Néu xé4c dinh dwoc riang thiét bi dAu cudi nay & trong thoi gian hoat dong DRX trong
don vi thoi gian thi hai, thi thiét bi dAu cudi nay khong can theo ddi tin hiéu tiét kiém
cong suit trong don vi thoi gian tha hai. Didu nay c6 thé giam sy tiéu thu cong suét
ctia thiét bi dau cubi.

Theo mot cach thirc thuc hién kha thi cta khia canh th hai, viéc thiét bi
dau cudi xac dinh dugc, dua trén thong diép nhan dugce hodc dugc gui trong don vi
thoi gian thir nhét, ring thiét bi dAu cudi nay & trong thoi gian hoat dong DRX trong
don vi thoi gian th hai cu thé 1a bao gém viéc: Néu diéu kién th hai dugc thod mén,
thi thiét bi diu cubi nay & trong thoi gian hoat dong DRX trong don vi thoi gian thr
hai. Didu kién tht hai bao gdm it nhét mot trong sd nhitng viéc sau day: Thiét bi dau
cudi nay khong nhan dugc MAC CE lién quan dén DRX trong don vi thoi gian tha
nhét. Theo cach khac, thiét bi dau cubi nay nhéan duoc phép cép duong 1én hodc su an
dinh duong xuéng trong don vi thoi gian thir nhét. Theo cach khac, thiét bi dau cudi
nay giri SR trong don vi thoi gian thir nhét.

Dura trén didu kién néu trén, thi thiét bi du cudi c6 thé x4c dinh chinh xac

xem thiét bi dAu cudi ndy c6 & trong thoi gian hoat dong DRX trong don vi thoi gian

4/37



50738

thir hai hay khong. Piéu nay loai bé khoang thoi gian mo hd cua sy ddng chinh thoi
gian ngin gitta phia thiét bi mang va phia thiét bi dau cudi, dé thiét bi dau cudi co thé
xac dinh chinh xac xem tin hi¢u tiét kiém cong suat ¢6 can dugc theo ddi trong don vi
thoi gian thit hai hay khong.

Theo mot cach thirc thue hién kha thi cta khia canh thtr hai, phuong phap
nay con bao gdm budc: Thiét bi ddu cudi ndy khoi dong bd dém thoi gian thoi lugng
tuwong tmg véi chu ky DRX theo sau chu ky DRX ma don vi thoi gian tht hai duoc
dat trong do.

Theo mdt cach thirc thurc hién kha thi ctia khia canh tht nhat hodc khia canh
tha hai, thi don vi thoi gian thir hai 1a mot trong $6 N don vi thoi gian (rdi rac), dugc
tao cau hinh boi thiét bi mang, ma dugc ding dé theo dai tin hiéu tiét kiém cong suét.
N 12 s6 nguyén 16n hon hodc bang 1. Theo cach khéc, don vi thoi gian thir hai 1a don
vi thoi gian ma nam trong khoang céch thoi gian (lién tuc) va dugc tao ciu hinh béi
thiét bi mang dé theo ddi tin hi¢u tiét kiém cong suét.

Theo mdt cach thirc thuc hién kha thi ciia khia canh thi nhat hoic khia canh
thir hai, thi don vi thoi gian thit ba c6 don vi 12 mili gidy, va M 1a s6 nguyén bat ky tir
1 dén7.

Theo khia canh thir ba, theo mdt phwong an, sang ché @& xuit phuong phép
truyén tin hiéu, phuong phap nay bao gdm bude: Thiét bi mang glri hodc nhén thong
diép trong don vi thoi gian thu nhét. Thong diép dugc giri boi thiét bi mang nay bao
gbm it nhat mot trong sé MAC CE lién quan dén DRX, phép cip duodng Ién, hodc su
4n dinh dudng xudng. Thong diép nhén dugc bdi thiét bi mang nay bao gbm SR.

Theo khia canh thi tu, theo mdt phwong an, sang ché dé xuit thiét bi dau
cudi, bao gém don vi xt ly, duoc tao cAu hinh dé: néu xé4c dinh dugc, dua trén thong
diép nhan duge hodc duge giri boi don vi thu phat trong don vi thoi gian thi nhét, rang
thiét bj dau cudi nay khong & trong thoi gian hoat dong DRX trong don vi thoi gian
thi hai, thi theo doi tin hiéu tiét kiém cong suét trong don vi thoi gian thi hai. Don vi
xit 1 ndy con duge tao cAu hinh dé xac dinh, dwa trén tin hi¢u tiét kiém cong suit ndy,
xem c6 theo doi PDCCH trong khoang cach thoi gian thi nhét hay khong. Pon vi thoi

gian thr nhét dugc dat trude don vi thoi gian tha hai, va duge phén cach khoi don vi
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thosi gian thir hai béi M don vi thoi gian thi ba. M 1a s nguyén 16n hon hodc bang 1.

Theo mdt cach thirc thure hién kha thi ciia khia canh th tu, thi don vi xt ly
duoc tao cAu hinh dé: néu didu kién thir nhéat duge thoa man, thi xc dinh rang thiét bi
dAu cubi nay khong & trong thoi gian hoat dong DRX trong don vi thoi gian thu hai.
Pidu kién thi nhit bao gdm it nhét mot trong s6 nhitng viée sau day: MAC CE lién
quan dén DRX duoc nhén thong qua don vi thu phat trong don vi thoi gian thir nhat.
Theo céach khac, khdng c6 phép cip dudng 1én hay sy 4n dinh dudng xudng nao dugc
nhan théng qua don vi thu phat trong don vi thoi gian thir nhét. Theo cach khac, SR
khong dugc gtii thong qua don vi thu phét trong don vi thoi gian thu nhét.

Theo khia canh thit ndm, theo m{t phuong 4n, sang ché @& xuét thiét bi dau
cudi, bao gé)m don vi xut ly, dugc tao cAu hinh dé: néu xé4c dinh dugc, dua trén thong
diép nhan dugc hodc duoc giri bdi don vi thu phét trong don vi thoi gian thir nhét, réng
thiét bi dau cudi ndy & trong thoi gian hoat dong DRX trong don vi thoi gian thi hai,
thi tranh theo d&i tin hiéu tiét kiém cong sut trong don vi thoi gian thi hai. Tin hiéu
it kiém cong sudt nay dugc ding dé chi thi cho thiét bi dau cudi xem co theo ddi
PDCCH trong khoang céch thoi gian thir nhét hay khong. Don vi thoi gian thir nhat
duoc dat truée don vi thoi gian thit hai, va duge phén cach khéi don vi thoi gian thu
hai boi M don vi thoi gian thir ba. M la s6 nguyén 16n hon hodc bang 1.

Theo mdt cach thirc thue hién kha thi cta khia canh thir nam, thi don vi xtr
Iy dugc tao cAu hinh dé: néu diéu kién thir hai dugc thoa man, thi xac dinh rang thiét
bi dau cubi nay & trong thoi gian hoat dong DRX trong don vi thoi gian thir hai. Pidu
kién thir hai bao gdm it nhat mot trong sb nhitng viéc sau day: MAC CE lién quan dén
DRX khong duoc nhén thong qua don vi thu phét trong don vi thoi gian thir nhét. Theo
cach khéc, phép cap duong 1én hodc su 4n dinh duong xubng dugc nhan thong qua
don vi thu phat trong don vi thoi gian thir nhét. Theo cach khéac, SR dugc giri thong
qua don vi thu phat trong don vi thoi gian thir nhét.

Theo mét cach thirc thue hién kha thi cia khia canh thir nam, thi don vi xur
Iy con duoc tao cAu hinh dé khéi dong bo dém thoi gian thoi luong twong tng v6i chu
ky DRX theo sau chu ky DRX ma don vi thoi gian thir hai dugc dat trong do.

Theo mot cach thirc thuc hién kha thi cta khia canh tha tu hodc khia canh
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thtr nam, thi don vi thoi gian thir hai 1a mot trong s& N don vi thoi gian, dugc tao ciu
hinh béi thiét bi mang, ma dugc dung dé theo dai tin hiéu tiét kiém cong suat. N 1a s6
nguyén 16n hon hodc béng 1. Theo céach khac, don vi thoi gian thtr hai 1a don vi thoi
gian ma nam trong khoang céach thoi gian va dugc tao cAu hinh béi thiét bi mang dé
theo doi tin hiéu tiét kiém cong suat.

Theo mot cach thirc thure hién kha thi ctia khia canh thir tu hodc khia canh
thir nam, thi don vi thoi gian thir ba c6 don vi 1 mili gidy, va M 1a s6 nguyén bat ky
tir 1 dén 7.

Theo khia canh thtr sdu, theo m¢t phuong an, sang ché d& xuét thiét b mang,
bao gdm don vi thu phat, dugc tao cAu hinh dé gui thong diép hodc nhén thong diép
trong don vi thoi gian thir nhét. Thong diép dugce giri bao gbm it nhat mot trong s6
MAC CE lién quan dén DRX, phép cip duong 1én, hodc su 4n dinh dudng xudng.
Thong diép nhan dugc bao gbém SR.

Theo khia canh tht bay, theo mdt phuong an, sang ché d& xuét phuong tién
Iuu trit doc dugc bang may tinh, bao gbm chi dan. Khi chi dan nay dugc chay trén may
tinh, thi may tinh d6 dugc cho phép thuc hién phuong phap bét ky duogc dé xuét theo
khia canh bat ky trong s cac khia canh néu trén.

Theo khia canh thit tdim, theo mt phuwong an, sang ché dé xuét san phém
chuong trinh m4y tinh bao gdm chi dan. Khi san pham chuong trinh may tinh nay chay
trén mdy tinh, thi may tinh d6 dugc cho phép thuc hién phuong phap bét ky duoc dé
xuAt theo khia canh bat ky trong sb cac khia canh néu trén.

Theo khia canh tht chin, theo m{t phuong é4n, sang ché d& xuit hé théng
chip. H¢ théng chip nay bao gbm bd xit 1y, va c6 thé con bao gdm bo nhé. Hé thng
chip nay dugc tao cAu hinh dé thuc hién phuong phap bét ky duoc dé xuét theo khia
canh bat ky trong sd cac khia canh néu trén. H¢ théng chip nay ¢ thé bao gdm chip,
hoiic c6 thé bao gdm chip va thiét bi riéng biét khéc.

Theo khia canh thtt muoi, theo mdt phuwong an, sang ché con dé xuét thiét
bi truyén thong. Thiét bi nay ¢6 thé 1a thiét bi dau cudi, thiét bi mang, hogc con chip.
Thiét bi nay bao gdm bo xir Iy, duoc tao cau hinh dé thuc hién phuong phép bét ky

duogc dé xuét theo khia canh bét ky trong s cac khia canh néu trén. Thiét bi truyén
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thong nay co thé con bao gébm bd nh¢, dugce tao cAu hinh dé luu gitr chi dAn chuong
trinh va dit liéu. B nhé nay co thé 13 bd nhé duge tich hgp vao thiét bi nay, hoic 1a
b6 nhé ngoai chip dugc bb tri bén ngoai thiét bi nay. B nhé nay duge ghép ndi dén
bd xtr ly. Bo xtt ly ¢6 thé goi ra va thyc thi chi din chuong trinh dugc luu giit trong
b6 nhé, dé thuc hién phuong phap bét ky dugc dé xuét theo khia canh bat ky trong s6
cac khia canh néu trén. Thiét bi truyén thong nay cd thé con bao gdm giao dién truyén
thong. Giao dién truyén théng nay duoc thiét bi nay dung dé truyén thong véi thiét bi
khéc.

Theo khia canh tht muoi mot, theo mot phuong an, sang ché dé xuat hé
théng. Hé théng nay bao gém thiét bi dau cudi theo khia canh tht tu hodc khia canh

tht nam va thiét bi mang theo khia canh thir sau.

M5 ta van tit cac hinh vé

Fig.1 1a hinh vé thé hién so @6 ciia chu ky DRX theo giai phap k¥ thuét da
biét;

Fig.2 12 hinh vé thé hién so dd gii tin hiéu tiét kiém cong suét theo giai phap
ky thuat da biét;

Fig.3 1a hinh v& thé hién so dd kién tric ctia phwong phéap ap dung duge cho
viéc theo doi tin hiéu theo mot phuong 4n cia sang ché;

Fig.4 1a hinh v€ thé hién so dd su twong téc tin hiéu ciia phuong phap ap
dung duoc cho viéc theo ddi tin hiéu theo mot phuong an cua sang ché;

Fig.5 lahinh vé thé hién so d cau tric cia thiét bi diu cubi theo mot phuong
4n cua sang ché;

Fig.6 12 hinh v& thé hién so dd cdu tric ciia thiét bi dau cudi khic theo mot
phuong &n cla sang ché;

Fig.7 1a hinh v& thé hién so dd ciu tric cua thiét bi mang theo mot phuwong
4n cta sang ché; va

Fig.8 1a hinh v& thé hién so dd cdu triic cia thiét bi mang khac theo mot

phuong an cua sang ché.
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Mo ta chi tiét cic phwong 4n thwe hién sang ché

Pé 1am cho nhitng phin mo ta clia cic phuong an sau day rd rang va sic
tich, thi cac khai niém hodc cac cdng nghé lién quan s& dugc mo ta van tét trude.

Chu ki DRX: Nhu dwoc thé hién trén Fig.1, chu ky DRX bao gom thoi
lugng bat va co hdi danh cho DRX. Drx-onDurationTimer ¢6 thé duoc khéi dong tai
thoi diém bit diu thoi luong bat. Vide drx-onDurationTimer hét han chi thi ring
khoang thoi gian cia "thoi lugng bat" da két thuc. Trong thoi lugng chay cta drx-
onDurationTimer, khi thiét bi dau cudi (vi du, thiét bi nguoi dung (User Equipment -
UE)) nhan dugc PDCCH dé 1ap lich hoat dong truyén méi (new transmission) duong
lén (UpLink - UL) hodc dudng xuéng (DownLink - DL), thi UE c6 thé khéi dong
(hoic khoi dong lai) drx-InactivityTimer. Thoi lugng cia drx-InactivityTimer bao
gbm thoi lugng sau khi UE nhan dugc PDCCH danh cho hoat dong truyén m&i nay.
Vi du, thoi luong sau khi UE nhén duge PDCCH danh cho hoat dong truyén méi nay
¢6 thé 1a thoi luong sau khung con ma PDCCH danh cho hoat dong truyén méi ndy
duoc dit trong do, hodc thoi luwong sau co hoi PDCCH ma PDCCH nay duogc dit trong
d6. Co hdi PDCCH 1a khoang thai gian (vi du, mot hodc nhiéu ky hiéu) dwoc thiét bi
ddu cubi dimg dé theo doi PDCCH. Co hoi PDCCH ciing ¢6 thé duge goi 1a co hoi
theo d6i PDCCH. UE nay c6 thé tiép tuc theo ddi PDCCH trong thoi lugng chay cua
drx-Inactivity Timer cho dén khi drx-InactivityTimer hét han.

Ngoai ra, dbi vé6i tién trinh (process) HARQ (Hybrid Automatic Repeat
reQuest - yéu cau lap tu dong lai) duong 1én va tién trinh HARQ duong xudng, thi hé
théng xac dinh riéng biét cira sd thoi gian, dé cho phép UE bat dau theo doi PDCCH
duong 1én hoac PDCCH duong xubng chi sau khi lan truyén duong 1én hodc duong
xubng trude d6 kéo dai trong cira s6 thoi gian nay. Clra s6 thoi gian nay ¢ thé duogc
thie hién thong qua b dém thai gian. M&i tién trinh HARQ dudng 1én va mbi tién
trinh HARQ duong xubng ¢6 thé tuong tmg véi mot bd dém thai gian. Vi dy, bo dém
thoi gian tuong Gmg voi tién trinh HARQ duong xubng 1a b dém thoi gian HARQ
RTT hodc drx-HARQ-RTT-TimerDL, va bo dém thoi gian twong émg v6i tién trinh
HARQ duong lén 1a bo dém thoi gian UL HARQ RTT hoac drx-HARQ-RTT-
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TimerUL. RTT la chit viét tit cia Round Trip Time (khoang thoi gian ctia hanh trinh
di vé).

Déi vé6i tién trinh HARQ dudng 1én, khi bo dém thoi gian twong tng hét
han, thi bd dém thoi gian truyén lai duong Ién twong Ung (drx-
RetransmissionTimerUL, con dugc goi 13 drx-ULRetransmissionTimer) dugc khéi
dong. P4i véi tién trinh HARQ dudng xubng, khi bd dém thoi gian twong tmg hét han,
thi bo dém thoi gian truyén lai duong xubng tuong g (drx-RetransmissionTimerDL,
con duge goi 1a drx-RetransmissionTimer) dwgc khoi dong. UE ¢6 thé theo doi
PDCCH khi drx-RetransmissionTimerUL hoi#ic drx-RetransmissionTimerDL chay.

Khi chu k¥ DRX duoc tao cdu hinh, thi UE c6 thé thic ddy trong thoi gian
hoat dong (Active time) dé theo ddi PDCCH. Con néu khong, thi UE khong can theo
d5i PDCCH. Noi c4ch khéc, UE c6 thé vao thoi gian ngu. Su tiéu thu cong suét cia
UE trong "thoi gian ngu" 1a thip hon su tiéu thu cong suét trong "thdi gian hoat dong"
DRX. Viéc thiét bj diu cudi c6 & trong thoi gian hoat dong hay khong 1a c6 thé dugc
x4c dinh theo it nhat mot trong s6 cac diéu kién sau day:

(1) Thoi gian hoat dong bao gdm it nhat mot khoang thoi gian chay cla cic
b6 dém thoi gian sau ddy: drx-onDurationTimer, drx-InactivityTimer, drx-
RetransmissionTimerUL, drx-RetransmissionTimerDL, hodc b0 dém thoi gian phan
giai canh tranh (ra-ContentionResolutionTimer hodc mac-
ContentionResolutionTimer). B6 dém thoi gian phén giai canh tranh c6 thé dugc tao
cAu hinh d& xac dinh chidu dai thoi gian dé thiét bi dau cudi theo ddi, sau khi giri thong
di¢p 3 trong tién trinh truy cdp ngau nhién, PDCCH dugc dung dé chi thi thong diép
4.

(2) Trong khoang thoi gian ma trong do SR dugc gii va dang cho xur ly
(pending), thi thiét bi d4u cudi & trong thdi gian hoat dong. Khi SR dugce kich hoat, thi
SR d6 cho xir Iy cho dén khi SR d6 dugc huy bo. Khoang thoi gian ma trong dé SR
chor xtt Iy 12 khoang thoi gian gitta thoi diém ma tai d6 SR dwoc giri va thoi diem ma
tai d6 SR dugc huy bdé.

(3) Trong khoéang thoi gian ma trong do thiét bi dau cubi khéng nhan dugc,
sau khi nhan thanh céng dap Umg truy cép ngiu nhién (Random Access Response -
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RAR), PDCCH chi thi hoat dong truyén méi, thi thiét bj dau cubi & trong thoi gian
hoat dong. PDCCH duogc x40 tron thong qua C-RNTI (Cell Radio Network Temporary
Identifier - b nhan dang tam thoi mang vo tuyén té bao), vd RAR nay khong phai 1a
RAR ctia mao dau truy cdp ngau nhién dugce chon boi UE tir mao dau truy cap ngiu
nhién co6 canh tranh.

Cén luu ¥ rang, trong mot sb chtrc nang khong phai 1a co ché DRX, thi ¢
thé quy dinh rang UE cin phai & trong "thoi gian hoat dong" hodc "thoi gian ngu"
trong mot s6 trwong hop. Nhitng su han ché chtrc nang nay khdng xung dot véi co ché
DRX. Thay vao d6, hop cua nhiing su han ché chic nang nay va co ché DRX duogc str
dung. Do do, viéc UE thuc té dang & "thoi gian hoat dong" hay "thoi gian ngu" 1a can
duoc xac dinh dya trén tat ca cac chuc nang cua UE. biéu nay khong bi giéi han cu
thé theo sang ché.

Ngoai ra, trong tap hop c4u hinh DRX, thi tram gbc c6 thé tao cAu hinh hai
chu ky cho UE: chu ky DRX ngén (short DRX) va chu ky DRX dai (long DRX). Cac
chiéu dai chu ky ctia hai chu ky nay la khac nhau, va UE c6 thé chuyén mach gifta hai
chu ky nay. Khoang gi4 tri cua chiéu dai chu ky ctia chu ky DRX ngén 12 2 ms dén
640 ms (mili gidy), va khoang gia tri cla chiéu dai chu ky cua chu ky DRX dai 1a 10
ms dén 10240 ms. Chu ky DRX dai cin duoc tao cAu hinh theo mic dinh, va chu ky
DRX ngén duoc tao cAu hinh tuy y. Néu chu ky DRX ngin duoc tao c4u hinh cho UE,
thi UE ¢6 thé khoi dong drx-ShortCycleTimer khi chu ki DRX ngén bat dau. Khi drx-
ShortCycleTimer hét han, thi thiét bi dau cudi c6 thé chuyén mach mot cach khong
twong minh sang chu ky DRX dai. Chiéu dai cta drx-ShortCycleTimer 1a thoi luong
cua chu ky DRX ngén.

Tin hiéu tiét kiém cong sudt, ciing c6 thé dugc goi 1a tin hiéu tiét kiém cong
suét, hoic c6 thé duogc goi 1a tin hiéu danh thirc (Wake-Up Signal - WUS) hodc
PDCCH-WUS, dugc goi chung la tin hiéu tiét kiém cong suit trong phan sau day. Tin
hiéu tiét kiém cong suit nay c6 thé dugc mang trong thong tin diéu khién duong xudng
(Downlink Control Information - DCI) vét ly.

Tin hiéu tiét kiém cong suit c6 thé duoc st dung lam chi thi theo nhiing

cach sau day: (1) Tin hiéu tiét kiém cong sudt duge sir dung lam tin hi¢u dénh thic.
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Néu thiét bi ddu cubi nhan duge tin hiéu tiét kiém cong suét nay, thi thiét bj dau cudi
cAn phai thire day. Néu thiét bi dAu cudi khong nhan dugc tin hiéu tiét kiém cong suét
nay, thi thiét bi dAu cudi c6 thé ngi theo mac dinh. (2) Tin hiéu tiét kiém cong sut
ndy chi thi mot cach twong minh xem thiét bj dau cudi can thire day hay ngi sau do.
Vi du, tin hidu tiét kiém cong suét ndy chi thi mot cch twdong minh réng thiét bi dau
cudi 12 & trang thai ngu trong mot hodc nhiéu chu ky DRX (ho#c trong cac khoang thoi
gian cta thoi lugng bét cia mot hodc nhiéu chu ky DRX). N6i cach khac, thiét bi dau
cudi khong theo ddi PDCCH trong mot hodc nhiéu chu ky DRX (hodc trong céc
khoang thoi gian cia thoi luong bat ciia mdt hodc nhiéu chu ky DRX nay), dé giam su
tiéu thu cong suét ciia thiét bi dau cudi. Theo cach khéc, tin higu tiét kiém cong sut
nay chi thi mot cach twong minh cho thiét bi dau cudi nay theo ddi PDCCH trong mot
hoic nhidu chu ky DRX, dé danh thic thiét bi dau cudi dang trong trang thdi ngu.

Cac phuong 4n cua sang ché ¢ thé duogc 4p dung cho cac hé thdng truyén
thong khong day khac nhau, chang han hé théng LTE, hé théng 5G NR, va hé théng
mang cuc bd khong day thé hé tiép theo.

Fig.3 1a hinh v& thé hién so do ctia hé théng truyén thong ap dung duoc cho
phuong phap truyén tin hiéu theo mot phuong an ctia sang ché. Hé thong truyén thong
nay co thé bao gdbm thiét bi mang 100 (vi dy, tram géc) va mot hodc nhiéu thiét bi dau
cudi 200 (chi mot thiét bi dau cudi dugc thé hién trén Fig.3) duge két ndi dén thiét bi
mang 100. Thiét bi dau cudi 200 co6 thé nhan, trong don vi thoi gian thi nhét, thong
diép dugc giri boi thiét bi mang 100 hogc giri théng diép dén thiét bi mang 100. Néu
thiét bi dAu cudi 200 xéac dinh duoc, dya trén thong diép nhén dwoc hodc dugc gii
trong don vi thoi gian thi nhét, rang thiét bi dau cudi 200 khong & trong thoi gian hoat
dong DRX trong don vi thoi gian thit hai, thi thiét bj dau cudi 200 theo dbi tin hiéu
tiét kiém cong suét trong don vi thoi gian thir hai, va xac dinh, dva trén tin hi€u tiét
kiém cong suat ndy, xem c6 theo ddi PDCCH trong khoang cach thoi gian thir nhat
hay khong. Pon vi thoi gian thi nhét duogc dit trude don vi thoi gian thir hai, va duge
phan cach khoi don vi thoi gian thir hai boi M don vi thoi gian tht ba. M 1a sd nguyén
16n hon hoic bang 1.

Phén sau dy s& mo ta cac giai phap k¥ thuat theo cdc phuong an cta séng
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ché dua vao cac hinh vé& kém theo & cac phuong an thyc hién sang ché. Trong nhiing
phén md ta cua don nay, néu khong duge noi khac di, thi "it nhit mot" c6 nghia 1a mot
hodc nhiéu, va "nhiéu" ¢ nghia 1a hai hodc nhiéu hon hai. Ngoai ra, dé mo ta r& cac
giai phap k¥ thuét theo cac phuong 4n cia sang ché, thi cc tir ngit ching han nhu "thir
nhat" va "tht hai" 1a dugc st dung theo cac phuong an cua sang ché dé phan biét giira
céc muc gibng nhau hodc cac muc twong tw nhau ma c6 cac chirc ndng va cac muc
dich v& co ban gidng nhau. Ngudi ¢6 hiéu biét trung binh trong linh vuc ¢6 the hiéu
rang cac tlr ngit nhu "tht nhat" va "thtr hai" 1a khong gidi han s6 lugng hoic trinh ty
thuc hién, va céc tir ngit nhu "thir nhat" va "tha hai" nay khong chi thi sy khac biét
xac dinh.

Dé cho d& hiéu, phan sau diy md ta cu thé, dua vao cac hinh v& kém theo,
phu’ong phép theo ddi tin hiéu dugc d& xuit theo cac phuong 4n cua sang ché.

Nhu dugc thé hién trén Fig.4, theo mt phuong 4n, sing ché @& xuit phuong
phap theo ddi tin hiéu, bao gbm cac budc sau day.

401: Tuy y, thiét bi mang giri thong diép dén thiét bi dau cudi va/hoic nhan
thong diép dugc giri boi thiét bi dAu cubi trong don vi thoi gian thit nhat.

Thong diép duoc gui boi thiét bi mang nay c6 thé bao gdm it nhét mot trong
s6 MAC CE lién quan dén DRX, phép cip (grant) dudong 1én, hodc su 4n dinh
(assignment) duong xubng. Thong diép duge gui boi thiét bi dau cubi nay c6 thé 1a
SR.

MAC CE lién quan dén DRX nay c6 thé 1a MAC CE lénh DRX (DRX
Command MAC CE) hoic MAC CE 1énh DRX dai (Long DRX Command MAC CE).
Khi thiét bi dau cudi nhan dugc MAC CE lénh DRX hodc MAC CE lénh DRX dai,
thi thiét bi ddu cudi cin phai dung drx-onDurationTimer va drx-Inactivity Timer.
Ngoai ra, khi thiét bi diu cudi nhan dugec MAC CE lénh DRX, néu chu ky DRX ngin
hién duoc tao cAu hinh cho thiét bi dau cudi, thi thiét bi dau cudi can sir dung chu ky
DRX ngén. Néu khong c6 chu ky DRX ngén nao hién duge tao cAu hinh cho thiét bi
du cudi, thi thiét bi dAu cubi sit dung chu ky DRX dai. Khi thiét bi dau cudi nhan
duoc MAC CE 1énh DRX dai, thi thiét bi ddu cudi cén dumg drx-ShortCycleTimer va
str dung chu ky DRX dai.
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Phép cp dudng 1én hodc su 4n dinh duong xudng c6 thé duoc mang trong
DCIL. Néu DCI chi thi kénh dung chung dudng 1én vét Iy (Physical Uplink Shared
CHannel - PUSCH) dé truyén dit liéu duong lén, thi DCI nay la DCI mang phép cdp
duong 16n. Néu DCI chi thi kénh ding chung dudng xubng vt 1y (Physical Downlink
Shared CHannel - PDSCH) d truyén dit liéu duong xuéng, thi DCI nay 1a DCI mang
su 4n dinh duong xubng.

402: Thiét bj diu cudi xac dinh, dya trén thong diép nhén dwoc hodc dugc
gtri trong don vi thoi gian thir nhét, xem thiét bi diu cubi nay c6 & trong thoi gian hoat
dong DRX trong don vi thoi gian thi hai hay khong.

Théng diép nhan duge béi thiét bi dau cudi nay c6 thé bao gom it nhat mot
trong s6 MAC CE lién quan dén DRX, phép cép duong 1én, hodc su 4n dinh duong
xubng. Thong diép duoc giri boi thiét bi ddu cudi ndy c6 the 1a SR.

CAn luu y rang don vi thoi gian thir nhét duoc dit trude don vi thoi gian thiy
hai, va duogc phan cach khéi don vi thoi gian thi hai boi M don vi thoi gian thtr ba. M
12 s6 nguyén 16n hon hodc bang 1. M don vi thoi gian thir ba nay c6 thé chi thi khoang
céch thoi gian gifta thoi diém két thac cua don vi thoi gian thir nhét va thoi diém bit
dAu cua don vi thoi gian thit hai, hodc khoang cach thoi gian gitta thoi diém bit dau
ciia don vi thoi gian tht nhat va thoi diém bat dau cia don vi thoi gian thir hai, hodc
khoang cach thoi gian giita thoi diém két thuc ciia don vi thoi gian thir nhét va thoi
diém két thiic ctia don vi thoi gian thi hai. Diéu nay khong bi gidi han theo sing ché.

Pon vi thoi gian thir nhat ¢6 thé bao gdm mot hodc nhicu ky higu (symbol),
khe (slot), khung con (subframe), hodc khung v tuyén. Theo cach khéc, don vi thoi
gian thuo nhit c¢6 thé bao gdm khoang thoi gian (tuyét dbi), vi du, 1 mili gidy
(millisecond - ms). N6i cach khéc, don vi thoi gian thir nhét c6 don vi 1a ms. Tuong
tur, don vi thoi gian thit hai c6 thé bao gdm mat hodc nhiéu ky hiéu, khe, khung con,
hodc khung. Theo cach khac, don vi thoi gian thir hai c6 thé bao gdm khoang thoi gian
(tuyét déi), vi du, 2 ms. Mdi trong s6 M don vi thoi gian thtr ba c6 thé bao gém mot
hodc nhiéu ky hiéu, khe, khung con, hodc khung. Theo cach khac, don vi thoi gian thir
ba c6 thé bao gdm khoang thoi gian (tuyét d61), vi du, 4 ms.

Vi dy, gia sir ring don vi thoi gian thw hai 1a ky hiéu n va don vi thoi gian
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thir ba c6 don vi 1a mili gidy. Trong trudng hop nay, thi don vi thoi gian thir nhét ¢6
thé 1a khoang thoi gian tuyét d6i (khoang cich thoi gian) 1a M mili gidy trude ky hiu
n. M c6 thé 1a s6 nguyén bat ky tir 1 dén 7. Vi dy, néu M=4, thi don vi thoi gian tha
nhét duoc dit trude ky hiéu n, va duge phan cach khdi ky hiéu n 1a 4 ms. No6i cach
khac, don vi thoi gian thi nhét dugc dat trude ky hiéu n 1a 4 ms.

Theo mot thiét ké kha thi, thi don vi thoi gian tht hai c6 thé 1 mdt trong s
N don vi thoi gian roi rac (cac co hoi), dugce tao cAu hinh béi thiét bi mang, ma dugc
dung dé theo dai tin hiéu tiét kiém cong suat. N la s6 nguyén 16n hon hodc bing 1.
Theo cach khac, don vi thoi gian thit hai 14 don vi thoi gian ma nam trong khoang cach
thosi gian (bao gdm céc don vi thoi gian lién nhau) va dugc tao cu hinh boi thiét bi
mang dé theo doi tin hiéu tiét kiém cong suat. Pon vi thoi gian tha hai thuong dugc
dat trude OnDuration.

Néu thiét bi dau cudi xac dinh duge, dva trén thong diép nhan duogc hodc
dugc glri trong don vi thoi gian thir nhét, rang thiét bi dau cudi nay khong & trong thoi
gian hoat dong DRX trong don vi thoi gian thr hai, thi thiét bi dau cudi nay thuc hién
budc 403 va bude 404. Néu thiét bi dau cudi xac dinh dugc, dua trén thong diép nhin
dugc hoic dugce gui trong don vi thoi gian thi nhét, rang thiét bi dau cubi nay & trong
thosi gian hoat dong DRX trong don vi thoi gian thir hai, thi thiét bi dau cubi nay thuc
hién budc 405.

403: Néu thiét bi ddu cubi xac dinh dugc, dya trén thong dig¢p nhan duge
ho#c dugc giri trong don vi thoi gian thi nhét, ring thiét bi dAu cubi nay khong & trong
thri gian hoat dong DRX trong don vi thoi gian thir hai, thi thiét bi dau cubi nay theo
dai tin hidu tiét kiém cong suét trong don vi thoi gian thi hai.

Theo mdt sb phuong an, néu diéu kién thir nhét duoc thoa man, thi thiét bi
dAu cudi nay khong & trong thoi gian hoat dong DRX trong don vi thoi gian tht hai.
Didu kién tht nhat bao gdm it nhat mot trong sb nhitng viéc sau ddy:

(1) Thiét bi dau cudi nhan duge MAC CE lién quan dén DRX trong don vi
thoi gian thir nhat.

Khi nhan MAC CE lién quan dén DRX trong don vi thoi gian thir nhét, thi

thiét bi diu cubi nay c6 thé dimg onDurationTimer va drx-Inactivity Timer. Diéu nay
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12 vi khi thiy rang khong c6 dit liéu ndo can duogc truyén, thi tram gbe ¢o thé gi MAC
CE lénh DRX dé thong bdo cho thiét bi du cudi dé vao ngay thoi gian ngi, dé tiét
kiém thém cong suat. Pon vi thoi gian thir hai duge dat sau don vi thoi gian thir nhét.
Do d6, c6 thé coi rang thiét bi d4u cubi cling & trong thoi gian ngu trong don vi thoi
gian thtr hai. N6i cach khéc, thiét bi dau cudi khong o trong thoi gian hoat dong.

(2) Thiét bi dAu cudi khong nhan dugc phép cdp dudng Ién hogc sy 4n dinh
duong xudng trong don vi thoi gian thir nhat.

Néu thiét bi dau cudi nhan duge phép cép duong lén hodc su 4n dinh duong
Xuéng, thi vi thiét bi dau cudi c6 thé tiép tuc duoc 1ap lich béi tram géc sau do, nén
thiét bi diu cubi c6 thé khoi dong (hodc khéi dong lai) drx-Inactivity Timer, dé giri dit
liéu duong 1én twong Gng hodc nhan dit liéu duong xubng twong tmg. N6i cach khéc,
Ia thiét bi dAu cubi & trong thoi gian hoat dong trong don vi thdi gian thir nhét. Néu
thiét bi dau cudi khong nhan duge phép cip duong 1én hodc su 4n dinh dwong xudng
trong don vi thdi gian thit nhét, thi thiét bi dau cudi khong cin khoi dong (hay khoi
dong lai) drx-InactivityTimer. C6 thé coi rang thiét bi dau cubi khong & trong thoi gian
hoat dong trong don vi thoi gian thi nhét. Pon vi thoi gian thir hai dugc dat sau don
vi thoi gian thi nhat. Do d6, c6 thé coi rang thiét bi dau cudi khong & trong thoi gian
hoat dong trong don vi thoi gian thir hai.

(3) Thiét bi ddu cudi khong gri SR trong don vi thoi gian thir nhat.

Khi thiét bi du cudi cin thuc hién viéc truyén dudong 1én v6i tram goc, thi
thiét bi dau cubi co thé giri SR dén tram gbc. SR nay duge dung @& yéu cau tram gbe
cAp phat tai nguyén truyén duong 1én cho thiét bi ddu cudi. Sau khi nhan dugc SR
duoc gui boi thiét bi dau cubi, thi tram géc c6 thé tao cAu hinh tai nguyén mién tin s6
cu thé cho thiét bi dAu cudi dé g dit liéu duong 1én. Vi thiét bj déu cudi dugc 14p lich
bdi tram géc sau do, nén thiét bi dau cudi can & trong thoi gian hoat dong va theo doi
PDCCH, dé giri dit liéu dudng lén twong tmg. Néu thiét bj dau cudi khong giri SR
trong don vi thoi gian thir nhét, thi ¢6 thé coi ring thiét bi dau cudi khong & trong thoi
gian hoat dong trong don vi thoi gian thir nhét. Pon vi thoi gian tht hai duge dat sau
don vi thoi gian thir nhat. Do d6, c6 thé coi ring thiét bi dau cudi khong ¢ trong thoi

gian hoat dong trong don vi thoi gian thit hai.
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CAn luu ¥ rang didu kién tht nhit c6 thé con bao gbm trudng hop khac. Vi
du, thiét bi dAu cudi khong khdi tao tién trinh kénh truy cép nglu nhién (Random
Access CHannel - RACH) (vi du, khong guii mao dau (preamble) hodc MsgA) trong
don vi thoi gian thi nht, hodc thiét bi dau cubi khong nhén dugc RAR trong don vi
thosi gian thit nhét. Didu nay khong bi gi6i han cu thé theo sang ché.

Cén luu ¥ rang, dbi véi cac trudng hop sau day, thi thiét bi dau cubi xac
dinh, dua trén truong hop méi nhét, xem thiét bi ddu cudi c6 & trong thoi gian hoat
dong trong don vi thdi gian thir hai hay khong: 1. Thiét bi dau cudi nhan duge MAC
CE lién quan dén DRX trong don vi thoi gian thir nhat. 2. Thiét bj diu cudi nhan duge
phép cép dudng 1én hodc sy 4n dinh duong xubng trong don vi thoi gian thir nhét. 3.
Thiét bj diu cudi giri SR trong don vi thoi gian thir nhat. 4. Thiét bi dau cudi khi tao
tién trinh RACH trong don vi thdi gian thir nhat. 5. Thiét bi dau cudi nhan duge RAR
trong don vi thoi gian thir nhit. TAt nhién 14 ¢6 thé con bao gdm truong hop khac ma
dugc ding dé xac dinh xem thiét bi dAu cudi co6 & trong thoi gian hoat dong trong don
vi thori gian thir hai hay khong. Diéu nay khong bi gi6i han theo sang ché.

Vi du, thiét bi ddu cudi nhan dugc phép cAp dudong lén hodc su an dinh
dudng xubng tai thi diém thir nhét trong don vi thdi gian tht nhét, va nhan dugc
MAC CE lién quan dén DRX tai thoi diém thir hai trong don vi thoi gian thit nhét.
Thosi didm tht hai 1a mudn hon thoi didm tht nhit. Do do, thiét bi dau cudi xac dinh,
dua trén truong hop nhan duge MAC CE lién quan dén DRX, réng thiét bi dau cudi
khong & trong thoi gian hoat dong DRX trong don vi thoi gian thr hai. Theo vi du
khac, thiét bj ddu cudi nhan duge MAC CE lién quan dén DRX tai thoi diém thi ba
trong don vi thoi gian thir nhét, va giri SR tai thoi diém tht tu trong don vi thoi gian
thit nhét. Thai didm thi tw 12 muon hon thdi diém thir ba. Do do, thiét bi dau cudi xac
dinh, dua trén truong hop ma SR dugc giti, ring thiét bi dau cudi la o trong thoi gian
hoat dong DRX trong don vi thoi gian th hai.

Theo cch nay, thi thiét bi dAu cuéi c6 thé xac dinh chinh xéc xem thiét bi
du cudi nay c6 ¢ trong thoi gian hoat dong DRX trong don vi thoi gian tha hai hay
khong. Diéu ndy loai bo khoang thoi gian mo hd cta sy dong chinh thoi gian ngin

giffa phia thiét bi mang va phia thiét bi dau cudi, dé thiét bj diu cudi c6 thé xac dinh
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chinh x4c xem tin hi€u tiét kiém coéng suét ¢6 cin duge theo ddi trong don vi thoi gian
thtr hai hay khong.

Néu thiét bi diu cudi xac dinh dugc ring thiét bi dau cudi khong & trong
thori gian hoat dong DRX trong don vi thoi gian thtt hai, thi thiét bj dau cudi c6 thé
theo dbi tin hiéu tiét kiém cong suét trong don vi thoi gian thi hai. Vi du, gia sir ring
don vi thoi gian thi hai 12 ky hiéu n, don vi thoi gian thit ba c6 don vi la ms, va khoang
céch thoi gian giita don vi thoi gian thir hai va don vi thoi gian thir nhét 12 4 ms. Trong
truong hop nay, d6i v6i ky hiéu n hién tai, tinh dén phép cap/nhing su 4n dinh/MAC
CE 1énh DRX/MAC CE lénh DRX dai (chung) ma thiét bi dau cudi nhan dugc hoge
SR dugc thiét bi diu cudi giri 4 ms trude ky hiéu n nay, néu (thuc thé (entity) MAC
ciia) thiét bi dAu cui nay khong & trong thoi gian hoat dong, thi thiét bj diu cudi nay
theo dai tin hidu tiét kiém cong suét trong don vi thoi gian thir hai (ttc 1a, ¢ ky hiéun
hién tai, néu thuc thé MAC khong & trong thoi gian hoat dong c6 tinh dén cac phép
chp/nhimg su 4n dinh/MAC CE lénh DRX nhan duoc va yéu cau 1ap lich duge g
cho dén 4 ms truéc ky hiéu n khi danh gia tAt ca cac diéu kién thoi gian hoat dong
DRX nhu duoc quy dinh & khoan nay, thi theo dai tin hiéu tiét kiém cong suét trong
(cac) co hoi theo ddi cu thé).

Néu thiét bj diu cudi do thdy tin hiéu tiét kiém cong suat trong don vi thoi
gian tht hai, thi budc 404 c6 thé duge thyc hién.

404+ Thiét bj diu cubi nay x4c dinh, dwa trén tin hidu tiét kiém cong suat
nay, xem c6 theo ddi PDCCH trong khoang céch thoi gian thir nhit hay khong.

Khoang cach thoi gian tha nht c6 thé bao gdm mot hoic nhiéu chu ky DRX
(mdt hozc nhiéu khoang thoi gian cua thoi lugng bét). Tin hitu tiét kiém cong suét
nay c6 thé chi thi cho thiét bi ddu cudi xem c6 theo doi PDCCH trong mot hodc nhiéu
chu ky DRX (mdt hodc nhiéu khoang thoi gian cta thoi lugng bat) theo sau chu ky
DRX ma don vi thoi gian thir hai duge dit trong d6 hay khong.

Vi du, néu tin hiéu tiét kiém cong suét chi thi réng thiét bi dau cudi & trong
trang thai thirc trong chu ky DRX (hodc trong khodng thoi gian cia thoi lugng bat)
theo sau chu ky DRX ma don vi thoi gian thtr hai duge dat trong d6, thi thiét bi dau

cubi khéi dong bd dém thoi gian thoi lugng (drx-onDurationTimer) twong ing v6i chu
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ky DRX theo sau chu ky DRX ma don vi thoi gian thi hai duoc ddt trong do nay, dé
theo ddi PDCCH trong chu ky DRX nay (hodc trong khoang thoi gian cia thoi luong
bat ctia chu ky DRX nay). Néu tin hiéu tiét kiém cong suat chi thi ring thiét bi dau
cudi & trong trang thdi ngt trong chu ky DRX theo sau chu ky DRX ma don vi thoi
gian thit hai dugc dit trong do, thi thiét bi dau cudi khong khéi dong bo dém thoi gian
thoi lwgng (drx-onDurationTimer) twong tmg v6i chu ky DRX theo sau chu ky DRX
ma don vi thoi gian thir hai dugc dat trong d6 nay, va thiét bi dau cudi c6 thé khong
theo doi PDCCH, dé giam sy tiéu thu cong suét.

405: Néu thiét bi dau cudi xac dinh duge, dua trén thong diép nhan dugc
hoic duge giri trong don vi thoi gian thir nhét, rang thiét bi dAu cubi nay ¢ trong thoi
gian hoat dong DRX trong don vi thoi gian thir hai, thi thiét bi dau cubi nay khong
theo ddi tin hiéu tiét kiém cong suat trong don vi thoi gian thir hai.

Theo mot sb phuong 4n, néu diéu kién thir hai dugc thod man, thi thiét bi
dAu cudi nay ¢ trong thoi gian hoat dong DRX trong don vi thoi gian thir hai. Diéu
kién tht hai bao gdm it nhat mot trong sd nhitng viéc sau day:

(1) Thiét bi dau cudi khoéng nhan duge MAC CE lién quan dén DRX trong
don vi thoi gian thi nht.

Khi nhan MAC CE lién quan dén DRX trong don vi thoi gian tha nhét, thi
thiét bi dau cubi nay co thé dimg onDurationTimer va drx-Inactivity Timer. Néu thiét
bi dau cudi khong nhan dugc MAC CE lién quan dén DRX, thi onDurationTimer
va/hoic drx-Inactivity Timer 6 thé tiép tuc chay. N6i cach khac, 1a thiét bj dau cuodi ¢
trong thoi gian hoat dong trong don vi thoi gian thu nhét. Pon vi thoi gian tht hai
duoc dit sau don vi thoi gian thir nhét. Do dd, c6 thé coi réng thiét bi dau cudi cling &
trong thoi gian hoat dong trong don vi thoi gian thir hai.

(2) Thiét bi dau cudi nhan dugc phép cép duong 1én hoac sy 4n dinh duong
xubng trong don vi thoi gian thi nhét.

Néu thiét bi ddu cudi nhan dugc phép cép dudng 1én hodc su 4n dinh duong
xubng trong don vi thoi gian thi nhét, thi vi thiét bi dau cudi co thé tiép tuc dugce lap
lich b&i tram gbe sau d6, nén thiét bi du cudi c6 thé khoi dong (hode khoi dong lai)

drx-InactivityTimer, dé gti dit liéu duong lén twong tmg hodc nhan dir liéu duong
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xudng tuong tmg. N6i cach khac, 13 thiét bi dau cubi & trong thai gian hoat dong trong
don vi thoi gian thi nhét. Pon vi thoi gian thi hai dugc dat sau don vi thoi gian thu
nhét. Do d6, c6 thé coi rang thiét bi dau cudi & trong thoi gian hoat dong trong don vi
thoi gian tha hai.

(3) Thiét bi d4u cubi giri SR trong don vi thoi gian thir nhit.

Sau khi thiét bi ddu cudi giri SR dén tram gbc, thi vi thiét bi dau cudi dugc
1ap lich boi tram gbc sau dé, nén thiét bi dau cudi can & trong thoi gian hoat dong va
theo doi PDCCH, dé guri dit liéu duong 1én tuong tmg. Néi cach khéc, 1a thiét bi dau
cubi & trong thoi gian hoat dong trong don vi thoi gian thir nhat. Pon vi thoi gian thir
hai 12 sau don vi thoi gian thir nhéat. Do do, c6 thé coi rang thiét bi dau cudi cling &
trong thoi gian hoat dong trong don vi thoi gian thit hai.

Cén lvu ¥ ring didu kién th hai c6 thé con bao gdbm trudng hop khéac. Vi
du, thiét bi dau cubi khéi tao tién trinh RACH (vi du, giri mao dau hodc MsgA) trong
don vi thoi gian thi nhat, hodc thiét bi diu cudi nhan duge RAR trong don vi thoi gian
thir nhét. Piéu nay khong bi gi6i han cu thé theo sang ché.

Can luu y ring, di véi cac trudng hop sau ddy, thi thiét bi dau cudi xac
dinh, dua trén truong hgp maéi nhét, xem thiét bi dau cudi c6 & trong thoi gian hoat
dong trong don vi thoi gian tht hai hay khong: 1. Thiét bi dau cubi nhan dugc MAC
CE lién quan dén DRX trong don vi thoi gian thr nhét. 2. Thiét bi diu cudi nhan dugc
phép cip duong 1én hoidc su 4n dinh duong xudng trong don vi thoi gian thir nhét. 3.
Thiét bi dau cudi gii SR trong don vi thoi gian thi nhét. 4. Thiét bi dau cudi khéi tao
tién trinh RACH trong don vi thoi gian thir nhét. 5. Thiét bi dau cudi nhan duge RAR
trong don vi thoi gian thir nhat. T4t nhién 1a c6 thé con bao gdm truong hop khac ma
dugc dung dé xac dinh xem thiét bi dau cudi co & trong thoi gian hoat dong trong don
vi thoi gian thir hai hay khong. Diéu nay khong bi gi6i han theo sang ché.

Vi du, thiét bi ddu cudi nhan dwoc phép cép dwong l1én hodc sw an dinh
duong xudng tai thoi diém thir nhét trong don vi thoi gian thir nhat, va nhan dugc
MAC CE lién quan dén DRX tai thoi diém th@ hai trong don vi thoi gian thir nhét.
Thoi diém tht hai 1a mudn hon thoi diém thir nhét. Do d6, thiét bi dau cudi xac dinh,

dua trén truong hop nhan dugc MAC CE lién quan dén DRX, ré’mg thiét bi dau cubi
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khong & trong thoi gian hoat dong DRX trong don vi thoi gian thi hai. Theo vi du
khéc, thiét bi du cudi nhan dugc MAC CE lién quan dén DRX tai thdi diém thir ba
trong don vi thoi gian thi nhit, va giri SR tai thdi diém thir tw trong don vi thoi gian
thir nhét. Thoi diém thir tu 1a mudn hon thoi diém thtt ba. Do d6, thiét bj dau cudi x4c
dinh, dua trén trudong hop ma SR dugc git, ring thiét bi dau cubi 12 & trong thoi gian
hoat dong DRX trong don vi thoi gian thir hai.

Theo cach nay, thi thiét bi dau cubi c6 thé xac dinh chinh xdc xem thiét bi
dAu cudi nay co6 & trong thoi gian hoat dong DRX trong don vi thoi gian thir hai hay
khong. Piéu nay loai bo khoang thoi gian mo hd cua sy dong chinh thoi gian ngin
gifta phia thiét bi mang va phia thiét bi diu cudi, dé thiét bi dau cubi c6 thé xac dinh
chinh x4c xem tin hiéu tiét kiém cong suit ¢6 can dugc theo ddi trong don vi thoi gian
thir hai hay khong.

Néu thiét bj dAu cudi xdc dinh duoc ring thiét bi diu cudi nay & trong thoi
gian hoat ddng DRX trong don vi thoi gian thit hai, thi thiét bi dau cudi nay khong can
theo d&i tin hiéu tiét kiém cong suat trong don vi thoi gian thir hai. Vi du, gia su rang
don vi thoi gian th hai 1a ky hiéu n, don vi thoi gian thir ba ¢6 don vi 1a ms, va khoang
cach thoi gian gitta don vi thoi gian thir hai va don vi thoi gian thir nhét 1a 4 ms. Trong
truomg hop ndy, déi véi ky hiéu n hién tai, tinh dén phép cip/nhiing sy 4n dinh/MAC
CE Iénh DRX/MAC CE lénh DRX dai (chung) ma thiét bi ddu cudi nhan dugc hogc
SR duoc thibt bi diu cui giri 4 ms trude ky hiéu n nay, néu (thue thé MAC ctia) thiét
bi dau cudi & trong thoi gian hoat dong, thi thiét bi dau cudi khong theo doi tin hiéu
tiét kiém cong sudt trong don vi thoi gian thir hai (trc 13, & ky hiéu n hién tai, néu thuc
thé MAC sé& & trong thoi gian hoat dong c6 tinh dén cac phép cip/nhiing su 4n
dinh/MAC CE 1énh DRX/MAC CE lénh DRX dai nhan dugc va yéu cau 1ap lich duoc
ot cho dén 4 ms truée ky higu n khi dénh gia tt ca cc dieu kién thoi gian hoat dong
DRX nhu dugc quy dinh & khoan nay, thi khong theo d6i PDCCH-WUS trong (céc)
co hoi theo dbi cu thé).

Ngoai ra, thiét bi ddu cubi c6 thé khoi dong bd dém thoi gian thoi luong
(drx-onDurationTimer) tuong tmg v6i chu ky DRX theo sau chu ky DRX ma don vi

thoi gian thi hai dugc dét trong do, dé thiét bi dau cudi ¢ trong trang thai thirc trong
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onDuration tiép theo. N6i cach khéc, 13 thiét bi dau cubi theo d5i PDCCH.

Cén luu ¥ rang budc 401 dén buéc 405 12 khong cin phai theo trinh ty thuc
hién, va khong phai tht ca cac budc déu cin phai duoc thuc hién. Trinh ty thuc hién
gifta cdc buéc va sy can thiét thuc hién la khong bi giéi han cu thé theo phuong an
nay.

Theo phuong 4n nay cua sang ché, thi thiét bi dau cudi c6 thé x4c dinh, dua
trén théng diép nhan dugc hodc dugc giri trong don vi thoi gian thir nhét, xem thiét bi
dAu cudi c6 & trong thoi gian hoat ddng DRX trong don vi thoi gian thir hai hay khong.
Néu x4c dinh duoc ring thiét bi d4u cudi nay khong & trong thoi gian hoat dong DRX
trong don vi thoi gian tht hai, thi thiét bi diu cubi nay theo ddi tin hi¢u tiét kiém cong
suét trong don vi thoi gian thir hai. Néu xéc dinh dugc rang thiét bi dau cudi nay &
trong thoi gian hoat dong DRX trong don vi thoi gian thir hai, thi thiét bi dau cudi nay
khong theo dodi tin hi€u tiét kiém cong suit trong don vi thoi gian thir hai. Néi cach
khéc, 12 thiét bi dAu cudi c6 thé xac dinh, dva trén thong diép nhan dugc hodc dugce
giri trong don vi thoi gian thir nhat, xem thiét bi dau cudi c6 & trong thoi gian hoat
dong trong don vi thoi gian tht hai (co hoi theo doi tin hiéu tiét kiém cong suat) hay
khong, dé xéc dinh xem thiét bi dAu cudi c6 cin theo ddi tin hiéu tiét ki¢m cong suat
trong co hdi twong tmng hay khong. Didu nay giai quyét vAn d& dang ton tai cia giai
phép k¥ thuét da biét.

Phan néu trén cht yéu md ta c4c giai phap dugc cung cip theo c4c phuong
an cua sang ché tir goc do thiét bi dau cudi va thiét bi mang. C6 thé hiéu rﬁng, dé thuc
hién céac chirc nang néu trén, thi thiét bi dau cudi va thiét bi mang nay bao gbm céac
cAu tric phan cing va/hodc cac modun phin mém twong ng dé thuc hién c4c chuc
nang d6. Nguoi co hiéu biét trung binh trong linh vuc c6 thé d& dang thiy rang, két
hop véi céc bude thudt toan dugc md ta & cac phuong an duge boc 10 trong ban md ta
nay, thi sang ché c6 thé duge thuc hién bing phan cting hodc t6 hop ctia phan cting va
phan mém mady tinh. Viéc mot chirc nang duogc thuc hién bing phan cting hay phan
cing dugc diéu khién boi phﬁn mém mady tinh 1a phy thudc vao cac ung dung cu thé
va cac rang budc thiét ké ctia cac giai phap ky thuat. Nguoi c6 hiéu biét trung binh

trong linh vuc cé thé st dung cac phuong phap khac nhau dé thuc hién chirc ning
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duge mo ta dbi véi mdi tmg dung cu thé, nhung diéu nay khong dugc coi 1a cach thirc
thue hién d6 nim ngoai pham vi cia sing ché.

Theo cac phuong an cua sang ché, thi cac modun chirc nang cla thiét bi dau
cudi va thiét bi mang 1a c6 thé dugc chia dua trén cac vi du vé phuong phap néu trén.
Vi dy, mdi modun chirc nang 1a ¢6 thé thu dugc thong qua viéc chia dua trén mdi chirc
ning twong ung, hodc hai hoac nhiéu chirc nang c6 thé dugc tich hop vao mot modun
xut Iy. Modun tich hop nay co thé dugc thuc hién dudi dang phan cimg, hodc ¢6 thé
duoc thuc hién duéi dang modun chirc nang phin mém. CAn luu ¥ rang, theo cic
phuong 4n cua sang ché, thi viéc chia mddun 1a mot vi du, va chi la cach chia theo
chirc nang logic. Co thé c6 cach chia khac trong qua trinh thye hién thuc té.

Khi mdi mddun chirc ning 13 thu duoc théng qua viéc chia dya trén mdi
chirc ning tuong Ung, thi so dd kha thi ctia cAu triic clia thiét bi dau cudi 5 theo cac
phuong an néu trén la dugc thé hién trén Fig.5. Thiét bi dAu cubi 5 bao gdbm don vi xit
Iy 501 va don vi thu phat 502. Theo phuong 4n nay cua sang ché, thi don vi xtr 1y 501
duoc tao cAu hinh d@: néu xé4c dinh dugc, dua trén thong diép nhan dugc hodc duoc
giti boi don vi thu phat 502 trong don vi thai gian thi nhat, ring thiét bi dau cubi nay
khong & trong thoi gian hoat dong DRX trong don vi thoi gian thr hai, thi theo doi tin
hiéu tiét kiém cong suét trong don vi thoi gian thi hai. Pon vi xir ly 501 con duoc tao
cAu hinh dé xac dinh, dua trén tin hiéu tiét kiém cong suét nay, xem c6 theo doi
PDCCH trong khoang céach thoi gian thi nhét hay khong. Don vi thoi gian thi nhét
duoc dit trude don vi thoi gian tha hai, va dugc phan cach khoi don vi thoi gian tha
hai béi M don vi thoi gian tht ba. M 1a s6 nguyén 16n hon hodc bang 1.

Theo phuong an vé phwrong phap dugc thé hién trén Fig.4, thi don vi xtr ly
501 dugc tao ciu hinh dé hd tro thit bi dau cudi trong viéc thuc hién cac tién trinh
403 dén 405 trén Fig.4. Pon vi thu phét 502 dugc tao cAu hinh dé hd tro thiét bi dau
cudi trong viéc thurc hién tién trinh 402 trén Fig.4.

Theo mot thiét ké kha thi, thi thiét bi ddu cudi nay c6 thé duoc thuc hién
thong qua cAu tric (thiét bi hodc hé théng) trén Fig.6.

Fig.6 1a hinh v€ thé hién so dd cua ciu tric theo mdt phuong 4n cuia sing

ché. Chu triic 600 bao gdm it nht mot bd xir Iy 601, buyt giao tiép 602, bd nhé 603,
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va it nhAt mot giao dién truyén thong 604.

Bo xu ly 601 co thé 1a CPU (Central Processing Unit - don vi xt 1y trung
tam), bod vi xir 1y, ASIC (Application-Specific Integrated Circuit - mach tich hop
chuyén dung), hodc mot hoac nhiéu mach tich hop dugc tao cAu hinh dé diéu khién
viéc thuc thi chuwong trinh theo cac gidi phap cua sang ché.

Buyt giao tiép 602 c6 thé bao gdm duodng dé truyén thong tin gitta cac thanh
phan néu trén.

Giao dién truyén thong 604 sir dung thiét bi kiéu bd thu phat bat ky, dé
truyén thong véi thiét bi khac hoic mang truyén thong, ching han mang Ethernet,
mang truy cap vo tuyén (Radio Access Network - RAN), hodc mang cuc b0 khong day
(Wireless Local Area Network - WLAN).

Bonhd 603 c6 thé 12 bd nhd chi doc (Read-Only Memory - ROM) hoac loai
thiét bi lwu trit tinh khac ma c6 kha nang luu gitt thong tin tinh va cac chi dan, hodc
bd nhé truy cip ngiu nhién (Random Access Memory - RAM) hodc loai thiét bi luu
trit dong khac ma c6 kha nang luu gilt thong tin va céc chi dan, hoic c6 thé 1a bo nho
chi doc 14p trinh dugc va xoa dugc bang dién (Electrically Erasable Programmable
Read-Only Memory - EEPROM), bd nhé chi doc 1a dia compac (Compact Disc Read-
Only Memory - CD-ROM) hodc dia luu trit compéc khac, dia luu trir quang (bao gdm
dia quang nén, dia laze, dia quang, dia quang van nang ky thuét sb, dia quang Blu-ray,
v.v.), phuong tién luu trit dung co cAu dia tir hoic thiét bi luu trit tr tinh khéac, hoac
phuong tién bét ky khac ma c6 kha ning mang hodc luu gitt ma chuong trinh dugc du
tinh duéi dang cac chi din hoic cac chu trac dit liéu va co thé dugc truy cap boi may
tinh, nhung khong chi giéi han & d6. Bo nhé nay c6 thé ton tai doc 1ap, va dugc nbi
dén bd x1r Iy qua buyt. Theo cach khac, bo nhé nay co6 thé dugc tich hop v6i bd xur ly.

B nh6 603 duge tao céu hinh dé luu gitr ma chuong trinh img dung dé thuc
hién cac giai phdp trong don nay, va bo xt 1y 601 diéu khién viéc thuc thi do. B xur
ly 601 duogc tao cAu hinh dé thuc thi ma chuwong trinh tng dung duoc luu gilt trong bo
nhé 603, dé thuc hién chitc ndng & phuong phép theo sang ché.

Theo mot cach thire thuc hién cu thé, theo mot phuong an, thi bo xtr 1y 601

c6 thé bao gdm mot hodc nhidu CPU, vi dy, CPU 0 va CPU 1 trén Fig.6.
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Theo mot cach thirc thuc hién cu thé, theo mot phuong 4n, thi cAu truc 600
¢6 thé bao gdm nhidu b xi Iy, vi du, bd x& Iy 601 va bd xir Iy 607 trén Fig.6. Moi
trong s6 céc bd xit Iy d6 ¢6 thé 12 b xt Iy don 16i (don CPU) hodc bo xir Iy da 15i (da
CPU). Bb xit Iy & day co thé 13 mot hode nhiéu thiét bi, mach, va/hodc 16i xir Iy dugc
tao cAu hinh dé xt 1y dit liéu (vi dy, chi dan chuong trinh may tinh).

Theo mdt cach thic thyc hién cu thé, theo mot phwong 4n, thi cAu tric 600
¢6 thé con bao gdm thiét bi diu ra 605 va thiét bi diu vao 606. Thiét bi dau ra 605 giao
ti&p v6i b xir Iy 601, va ¢6 thé hién thi thong tin theo nhiéu cach. Vi dy, thiét bi ddu
ra 605 c6 thé 1 thiét bi hién thi tinh thé 16ng (Liquid Crystal Display - LCD), thiét bi
hién thi dung diot phat sang (Light Emitting Diode - LED), thiét bi hién thi ding éng
tia am cuc (Cathode Ray Tube - CRT), hodc may chiéu (projector). Thiét bi dau vao
606 giao tiép v6i bo xtt 1y 601, va co thé nhan d4u vao ctia nguoi dung theo nhiéu cach.
Vi du, thibt bi dAu vao 606 c6 thé 1a chudt, ban phim, thiét bi man hinh cim ung, thiét
bi cam bién, v.v..

Theo mét céch thirc thuc hién cu thé, thi cAu tric 600 c6 the 12 méy tinh dé
ban, may tinh co ddng, may chii mang, may trg 1y cd nhan k¥ thuat s6 (Personal Digital
Assistant - PDA), dién thoai di dong, méy tinh bang, thiét bi dau cudi khong day, thiét
bi truyén thong, thiét bi duoc nhing, hodc thiét bi ¢6 ciu tric tuong ty nhu cAu trac
trén Fig.6. Ching loai ctia cAu trac 600 khong bi gii han theo phuong 4n nay cia sang
ché.

Khi mdi modun chirc ning 1a thu dugc thong qua viéc chia dya trén mdi
chirc nang tuong Umg, thi so dd kha thi cia cAu trac cia thiét bi mang 7 theo cac
phuong 4n néu trén 1a dugc thé hién trén Fig.7. Thiét bi mang 7 bao gbém don vi thu
phat 701. Theo phuong 4n nay cia sang ché, don vi thu phat 701 dugc tao céu hinh dé
giri hodc nhan thong diép trong don vi thoi gian thir nhét. Thong diép dugc gui bao
gbm it nhét mot trong s6 MAC CE lién quan dén DRX, phép cip dudng 1én, hodc su
4n dinh duong xudng. Thong diép nhén dugce bao gbm SR.

Theo phwong an vé phuong phap dugc thé hién trén Fig.4, thi don vi thu
phat 701 dugc tao céu hinh dé hd tro thiét bi mang trong viéc thuc hién tién trinh 401

trén Fig.4.
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Theo mot thiét ké kha thi, thi thiét bi mang nay c6 thé duoc thyc hién théng
qua tram gbc trén Fig.8.

Fig.8 1a hinh v& thé hién so dd ciu tric cua tram gbc theo mot phuong an
ciia sang ché. Tram gdc nay bao gdbm bd phan 801 va bd phan 802. Bo phan 801 cia
tram gdc nay chu yéu duoc tao cAu hinh dé nhan/giri tin hiéu tan s6 vo tuyén, va thuc
hién viéc chuyén ddi giita tin hiéu tn s vo tuyén va tin hiéu bang gbc. Bo phan 802
ctia tram gdc nay chu yéu duge tao ciu hinh dé thuc hién viéc xtt 1y bang gbc, didu
khién tram gdc, v.v.. BO phan 801 ¢6 thé thuong dugc goi la don vi thu phat, mdy thu
phat, mach thu phét, b thu phét, v.v.. B phan 802 thuong la trung tam diéu khién
cua tram géc, va c6 thé thuong duogc goi la don vi xir 1y, duoc tao cAu hinh dé diéu
khién tram gdc dé thuc hién cac budc ma duoc thuc hién béi tram géc (tac 1a, thiét bi
mang) trén Fig.4. Chi tiét xem nhitng phan mo ta & cac phan lién quan néu trén.

DPon vi thu phat 6 b phan 801 cling c6 thé duoc goi 1a may thu phat, bd thu
phat, v.v.. Pon vi thu phat bao gbm ang ten va don vi tAn sb vo tuyén. Pon vi tan s6
vO tuyén chu yéu duoc tao cAu hinh dé thuc hién viéc xt ly tan sb vo tuyén. Tuy y,
thanh phﬁn, & bo phén 801, ma dugc tao cAu hinh dé thuc hién chitc ning nhén thi c6
thé duoc coi 1a don vi nhan, va thanh phén ma dugc tao cAu hinh dé thuc hién chirc
ning giri thi c6 thé dugc coi 1a don vi giri. N6i cach khéc, 12 b phan 801 bao gdm don
vi nhan va don vi gui. Pon vi nhén cling ¢ thé dugc goi 1a may thu, bd thu, mach thu,
v.v., va don vi gui ¢ thé dugc goi la may phat, bd phat, mach phat, v.v..

B6 phan 802 cé thé bao gém mot hoac nhiéu bang mach. MJdi bang mach
c6 thé bao gdm mot hodc nhidu bd xit Iy va mot hode nhidu bd nhé. Bo xir Iy duoc tao
cAu hinh dé doc va thuc thi chuong trinh trong b nhd, dé thuc hién chirc nang xtr ly
bang gbc va didu khién tram gbc nay. Néu c6 nhiéu bang mach, thi cac bang mach dé
¢6 thé dwoc nbi v6i nhau dé cai thién kha nang xu Iy. Theo mot céch thirc thuc hién
tuy ¥, thi nhiéu bang mach c6 thé dung chung mot hoac nhiéu bo xtr 1y, hodc nhiéu
bang mach ding chung mot hoac nhidu bd nhé, hodc nhiéu bang mach dong thoi dung
chung mdt hoac nhiéu bo xr ly. Bd nhé va bd xt 1y 6 thé duoc tich hop voi nhau,
hodc co thé dugc bd tri doc 1ap. Theo mot sb phuong an, thi b phan 801 va bo phén

802 c6 thé duoc tich hop cung nhau, hodc ¢6 thé duoc bd tri doc 1ap. Ngoai ra, tat ca
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cac churc nang cua bd phan 802 c6 thé dugc tich hgp vao mot con chip dé thuc hién.
Theo cach khac, thi mot sb chirc nang co thé dugc tich hop vao mot con chip dé thuc
hién va mot s6 chirc nang khéc thi dugc tich hop vao mot hodc nhiéu con chip khac dé
thuc hién. Diéu nay khong bi gidi han theo sdng ché.

Nguoi co hiéu biét trung binh trong linh vuc s& thdy rang theo mot hodc
nhiu vi du néu trén, thi cdc chirc ning dd dugc mo ta theo sang ché 1a ¢c6 thé duoc
thuc hién bing phan ctng, phan mém, phan sun, hogc t6 hop bat ky ctia chung. Khi
sang ché duogc thuc hién bing phan mém, thi cac chitc ning nay co thé dugc luu gift
trong phuong tién doc duoc bang may tinh, hodc dugc truyén dudi dang mot hodc
nhiéu chi din hoic ma trong phuong tién doc dugc bing mdy tinh nay. Phuong tién
doc dugc bang méy tinh nay bao gdm phuong tién luu trit cila mdy tinh va phuong
tién truyén thong. Phuong tién truyén thong nay bao gbm phuong tién bét ky ma cho
phép chuong trinh mdy tinh dugc truyén tir noi nay dén noi khac. Phuong tién luu trir
c6 thé 1a phuong tién kha dung bat ky ma may tinh thong dung hodc mdy tinh chuyén
dung c6 thé truy cap duogc.

Cac muc dich, cac giai phap k¥ thuat, va cac loi ich cua sang ché dugc mo
ta chi tiét hon & cac phuong 4n cu thé néu trén. Can hiéu ring nhitng phin md ta néu
trén chi 1 nhimg cach thirc thyc hién cu thé cta sang ché, chir khong nham gi6i han
pham vi bdo ho cua sang ché. Bat ky su cai bién, su thay thé twong duong, hodc su cai
tién nao ma duoc tao ra dua trén cac giai phap k¥ thuat cia sang ché thi ciing nim
trong pham vi bdo ho cia sang ché.

Nguoi co hiéu biét trung binh trong linh vuc can hiéu ring cac phuong an
clia sang ché c6 thé duoc cung cip dudi dang phuong phap, hé théng, hoic san pham
chuong trinh mdy tinh. Do d6, cac phwong 4n cua sang ché ¢6 thé dugc thuc hién chi
bang phan cimg, chi béng phan mém, hoic két hop phan mém va phan ctmg. Ngodi ra,
cac phuong an cua sang ché c6 thé c6 dang san pham churong trinh may tinh dugc thuc
hién trén mot hoac nhiéu phuong tién luu trit st dung dugc bé'lng may tinh (bao gém,
nhung khong chi giéi han ¢, dia nh¢, dia CD-ROM, bd nh¢ quang, v.v.) ma bao gébm
ma chuong trinh st dung dugc bing may tinh.

Céc phuong 4n cla sang che da duoc mo ta dya vao cac luu do va/hodc cac
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so db khéi cia phwong phap, thiét bi (hé thong), va san pham chwong trinh may tinh
theo cac phuong an thyc hién sang ché. Can hiéu ring céac chi din chuong trinh may
tinh 13 ¢6 thé dugc ding dé thuc hién mdi tién trinh va/hoc mi khéi clia cac luu dd
va/hodc cac so dd khéi va td hop cua tién trinh va/hodc khdi cta cac luu dd va/hoic
c4c so dd khéi nay. Cac chi din chuong trinh may tinh nay c6 thé dwoc cung cip cho
may tinh thong dung, may tinh chuyén dung, bd xir ly kiéu nhung, hodc bo xtt 1y cua
thiét bi x 1y di liéu 1ap trinh duoc khac dé tao ra bd mdy, dé cac chi dan ma dugc
thuc thi bdi may tinh hodc bd xur ly cua thiét bi xi ly dit liéu 14p trinh dugc khac do
tao ra thiét bi dé thuc hién chirc ning cu thé trong mot hodc nhiéu tién trinh cta cic
Iuu dd va/hodic & mot hodc nhidu khdi cta cac so dd khdi nay.

Céc chi dan chuong trinh may tinh nay c6 thé duoc luu giit trén bd nhd doc
dwgc bing may tinh ma c6 thé chi dn cho may tinh hogc thiét bi x Iy d liéu lap
trinh dugc khac do hoat dong theo cach thire cu thé, dé cac chi dan ma duoc luu giir
trong bd nhé doc dugc bing mdy tinh nay tao ra thanh phan gia ma bao gbm thiét bi
chi din. Thiét bi chi din nay thue hién chirc ning cu thé trong mot hodc nhiéu tién
trinh trén cac luu dd va/hodc & mot hodc nhiéu khdi trong céc so dd khéi nay.

Theo cach khac, cac chi dan chuong trinh may tinh nay c6 thé duoc nap vao
may tinh hoac thiét bi xit Iy di ligu 1ap trinh duoc khéc d6, dé mot chudi cac hoat dong
va cac budc duogc thuc hién trén may tinh hoac thiét bi lap trinh dugc khac do6, nho do
taora tién trinh xtr ly dugc thuc hién béng may tinh. Do d6, cac chi dan ma dugc thuc
thi trén may tinh hoac thiét bi 1ap trinh dugc khac do s& cung cép cac budc dé thuc
hién chirc ndng cu thé & mot hoic nhidu tién trinh trén céac luu dd va/hodc & mot hodc

nhiéu khoi trén cac so do khoi nay.
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YEU CAU BAO HO

1. Phuong phap theo ddi tin hiéu, trong d6 phuong phéap nay bao gbm céc budc:

néu thiét bi dau cudi xac dinh dwoc, dua trén thong diép nhan duge va/hodc thong
diép dwoc giri trong don vi thoi gian thi nhét, ring thiét bi diu cudi nay 6 trong thoi
gian hoat dong nhén khong lién tuc (Discontinuous Reception - DRX) trong don vi
thri gian thr hai, thi bo c6c viée theo doi, boi thiét bi dau cudi nay, tin hiéu tiét kiém
cong sudt trong don vi thoi gian thir hai, trong d6 tin hiéu tiét kiém cong suét ny duoc
ding dé chi thi cho thiét bi dAu cudi xem c6 theo doi kénh diéu khién duong xubng
vat Iy (Physical Downlink Control CHannel - PDCCH) trong khoang cach thoi gian
ther nhét hay khong, va

don vi thoi gian thir nhét dugc dit truée don vi thoi gian tht hai, va dugc phan
cach khéi don vi thoi gian thir hai bdi M don vi thoi gian tht ba, va M 1a s6 nguyén
16n hon hodc bﬁng 1;

trong d6 don vi thoi gian thir ba c6 don vi la mili gidy, va M 1a 4, va trong dé don

vi thoi gian thir nhit va don vi thoi gian thit hai bao gdm mot hotic nhiéu ky hiéu, khe,

khung con, khung vo tuyén, hodc khoang thoi gian.

2. Phuong phap theo ddi tin hiéu theo diém 1, trong d6 phuong phap nay con bao gbm
budc:
khoi dong, boi thiét bi diu cubi, bo dém thoi gian thoi lugng twong ng v6i chu

ky DRX theo sau chu ky DRX ma don vi thoi gian thit hai dugc dat trong de.

3. Phuong phép theo dai tin hiéu theo diém 1 hoic 2, trong d6 thong diép nhén dugc
b&i thiét bi diu cudi trong don vi thoi gian thi nhét 12 bao gbdm it nhat mot trong 6
phan tir diéu khién diéu khién truy cap moi truong (Media Access Control Control
Element - MAC CE) 1énh DRX, phn tir didu khién didu khién truy cap moi truong
(Media Access Control Control Element - MAC CE) lénh DRX dai, phép cap duong

1én, hoic su 4an dinh dudong xudng; va/hodc
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thong diép duge giri bdi thiét bi dAu cubi trong don vi thei gian thir nhét bao gom

yéu cau lap lich (Scheduling Request - SR).

4. Phuong phap theo dbi tin hiéu theo diém bt ky trong s6 céc diém tir 1 dén 3, trong

do6 khoang cach thoi gian thir nhit bao gdm thoi lugng cua mot chu ky DRX.

5. Phuong phap theo dbi tin hiéu theo diém bét ky trong s6 cac didm tir 1 dén 3, trong
do khoang cach thoi gian thir nhét bao gdm thoi lugng cla nhiéu chu ky DRX.

6. Phuong phap theo ddi tin hiéu theo diém bét ky trong s6 cac didm tir 1 dén 3, trong
doé
don vi thoi gian thir nhit ndm trong t mili gidy, va t 16n hon 0; va

don vi thoi gian thi hai nam trong q mili gidy, va q 16n hon 0.

7. Phuong phép theo dai tin hiéu theo diém bét ky trong s6 cac diém tir 1 dén 6, trong
d6 viéc thiét bi ddu cudi xac dinh dugc, dya trén thong diép nhan dugc va/hodc thong
diép duoc gui trong don vi thoi gian thi nhét, ring thiét bi dau cubi & trong thoi gian
hoat dong nhan khong lién tuc (Discontinuous Reception - DRX) trong don vi thoi
gian thr hai cu thé 13 bao gdm viéc:

néu didu kién thi hai duge thoa man, thi thiét bi ddu cudi & trong thoi gian hoat
dong DRX trong don vi thoi gian thi hai, trong d6 diéu kién thir hai bao gom it nhéat
mot trong sd nhitng viéc sau day:

thiét bi dAu cudi khong nhan dugc MAC CE lién quan dén DRX trong don vi thoi
gian thir nhit; hodc

thiét bi ddu cudi nay nhan dugc phép cip duong 1én hodc sy 4n dinh duong xudng
trong don vi thoi gian thir nhét; hoic

thiét bi diu cudi nay giri yéu cau lap lich (Scheduling Request - SR) trong don vi
thoi gian thir nhat.
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8. Phuong phap theo ddi tin hi¢u theo diém bét k¥ trong sb cac diém tir 1 dén 7, trong
do

don vi thoi gian thir hai 1a mdt trong s6 N don vi thoi gian, dugc tao cAu hinh bai
thiét bj mang, ma duoc ding dé theo ddi tin hi¢u tiét kiém cong sudt, va N 1a s6 nguyén
16n hon hodc bé‘mg 1; hodc

don vi thoi gian thi hai l1a don vi thoi gian ma nam trong khodng céch thdi gian

va duoc tao cAu hinh boi thiét bi mang dé theo dai tin hiéu tiét kiém cong sudt.

9. Thiét bi dAu cudi, trong d6 thiét bi diu cudi nay bao gom:

don vixtr ly, dugce tao cAu hinh dé x4c dinh, dua trén thong diép nhan dugc va/hodc
thong diép duge giri boi don vi thu phat trong don vi théi gian thir nhét, rang thiét bi
d4u cubi nay O trong thoi gian hoat dong nhan khong lién tuc (Discontinuous
Reception - DRX) trong don vi thoi gian thir hai, va bo céc viée theo dai tin hiéu tiét
kiém cong suét trong don vi thoi gian thi hai, trong d6 tin hiéu tiét kigm cong suit nay
duoc ding dé chi thi cho thiét bi dAu cudi nay xem c6 theo ddi kénh diéu khién duong
xudng vét ly (Physical Downlink Control CHannel - PDCCH) trong khoang cach thoi
gian thr nhét hay khong, va

don vi thoi gian thir nhit duoc dit trude don vi thoi gian tht hai, va dugc phan
cach khéi don vi thoi gian thir hai béi M don vi thoi gian thit ba, va M la s6 nguyén
16n hon hoac bé‘lng 1;

trong d6 don vi thoi gian thit ba c6 don vi la mili gidy, va M 1a 4, va trong d6 don

vi thoi gian thir nhét va don vi thoi gian tha hai bao gbém mot hodc nhiéu ky hiéu, khe,

khung con, khung vo tuyén, hodc khoang thoi gian.

10. Thiét bi dau cudi theo diém 9, trong d6 don vi xtt Iy con dugce tao cAu hinh dé:
khoi dong bo dém thoi gian thoi lwong twong tng véi chu ky DRX theo sau chu
ky DRX ma don vi thoi gian thir hai dugc dat trong do.

11. Thiét bi dAu cudi theo diém 9 hoac 10, trong d6 thong diép nhan dugc bdi thiét bi

d4u cubi trong don vi thoi gian thir nhét 14 bao gdm it nhat mot trong sd phan tir didu
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khién didu khién truy cap mdi trudng (Media Access Control Control Element - MAC
CE) 1énh DRX, phan tir diéu khién diéu khién truy cép moi truong (Media Access
Control Control Element - MAC CE) 1énh DRX dai, phép cip duong 1én, hodc sy 4n
dinh duong xudng; va/hodc

thong diép duoc giri boi thiét bi dAu cubi trong don vi thdi gian thir nhét bao gom

yéu cau 1ap lich (Scheduling Request - SR).

12. Thiét bi dau cudi theo diém bét ky trong s6 cac diém tir 9 dén 11, trong d6 khoang

cach thoi gian thir nhét bao gbm thoi lugng cia mot chu ky DRX.

13. Thiét bi dau cudi theo diém bat ky trong s6 cac diém tir 9 dén 11, trong d6 khoang

céch thoi gian thit nhét bao gdm thoi lugng ctia nhiéu chu ky DRX.

14. Thiét bi dau cudi theo diém bét ky trong s6 cac diém tir 9 dén 11, trong d6
don vi thoi gian thir nhét nim trong t mili gidy, va t 16n hon 0; va

don vi thoi gian thir hai ndm trong q mili gidy, va q 16n hon 0.

15. Thiét bi diu cubi theo diém bat ky trong sb cac diém tir 9 dén 14, trong d6 don vi
xu ly duge tao cAu hinh dé:

néu didu kién thi hai duoc thoa man, thi xac dinh ring thiét bi dau cudi nay &
trong thoi gian hoat dong DRX trong don vi thoi gian tht hai, trong d6 didu kién thir
hai bao gdm it nhat mot trong s6 nhitng viéc sau day:

thiét bi dAu cubi khong nhan duge MAC CE lién quan dén DRX trong don vi thoi
gian thr nhét; hoic

thiét bi ddu cudi nay nhan dugc phép cAp duodng 1én hodc sy 4n dinh duong xubng
trong don vi thoi gian thr nhét; hoic

thiét bi diu cubi nay gii yéu ciu 1ap lich (Scheduling Request - SR) trong don vi
thoi gian thir nhat.

16. Thiét bi dau cudi theo diém bat ky trong s6 cac diém tir 9 dén 15, trong d6
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don vi thoi gian thir hai 1a mdt trong s6 N don vi thoi gian, dugc tao cAu hinh béi
thiét bi mang, ma dugc ding dé theo doi tin hiéu tiét kiém cong sudt, va N 14 s6 nguyén
16n hon hoidc bang 1; hoic

don vi thoi gian thir hai 1a don vi thoi gian ma nam trong khoang céach thoi gian

va duwoc tao cu hinh béi thiét bi mang dé theo doi tin hiéu tiét kiém cong sut.

17. Thiét bi truyén thong, bao gbm bo xir 1y, trong d6 bd xir Iy nay dugc ghép ndi dén
bo nhd, bd nhd nay luu gitt chi dan, va khi bo xit 1y goi ra va thuc thi chi dan nay, thi
thiét bi truyén thong nay dugc cho phép thuc hién phuong phap theo doi tin hi€u theo

diém bét ky trong s cic diém tir 1 dén 8.

18. Phuong tién doc dugc béng may tinh, bao g%)m chi dan, trong d6 khi chi dan nay
dugc chay trén mdy tinh, thi may tinh d6 dugc cho phép thuc hién phuong phéap theo

di tin hiéu theo diém bt k¥ trong sb cac diém tir 1 dén 8.

19. Hé thong chip, bao gdm bd nhé, trong d6 bd nhd nay luu gitt chi dan thuc thi duge
bing mdy tinh, va khi chi dan thue thi duoc bang may tinh ndy dugc chay trén may
tinh, thi may tinh d6 thuc hién phuong phap theo ddi tin hiéu theo diém bat ky trong

soO cac diém tu 1 dén 8.
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Thiét bi
mang

Thiét bi
dau cuoi

401: Tuy ¥, thiét bi mang giri thong
diép dén thiét bi dau cudi trong don

vi thoi gian thir nhat

402: Thiét bi dau cubi xac dinh, dya trén thong diép nhan duoc
hodc dugc giri trong don vi thoi gian thu nhAt, xem thiét bi daul
cudi ¢6 & trong thoi gian hoat dong DRX trong don vi thoi
gian th® hai hay khong

:

v

403: Néu thiét bi dau cudi xac dinh
duoc, dua trén théng di€p nhan dugc
hoidc duoc gui trong don vi thoi gian
tht nhat, rng thiét bi dau cudi khong

& trong thoi gian hoat dong DRX
trong don vi thoi gian thir hai, thi thiét
bi dau cu01 theo dai tin hiéu tiét kiém

cong suét trong don vi thoi gian thir
hai

v

405: Néu thiét bi dau cudi x4c dinh
duoc, dua trén thong di€p nhan
dugc hodc duoc gui trong don vi
thoi gian thir nhat, ring thiét bi dau
cudi & trong thoi gian hoat dong
DRX trong don vi thoi gian thir hai,
thi thiét bi dau cubi khong theo doi
tin hiéu tiét kiém cong sut trong
don vi thoi gian thir hai

404: Thiét bi dau cubi x4c dinh,
dua trén tin hiéu tiét kiém cong
suét, xem c6 theo ddéi PDCCH
trong khoang cach thoi gian thu
nhit hay khong

Fig.4
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