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(57) Sang ché d cap dén phwong phap dé thu tin hiéu, thiét bi dAu cudi va vét ghi c6 thé
doc dugce bing mdy tinh. Phurong phép ndy bao gdm buéc: khi thiét bi dau cudi di vao chu
ky thoi gian hoat dong thu gian doan (discontinuous reception, DRX), thi diéu khién mot
hodc nhidu s6ng mang d& xt Iy cach xu Iy thw nhit dé xtt 1y cAc tin hidu dugc truyén boi
cac séng mang. Cach x\r Iy thir nhét 13 dé ngimg viée xt ly it nhét mét phéan clia céc tin hiéu
dwogc truyén béi mét hodic nhidu séng mang trong it nhét mdt phin cia khoang thoi gian

cta chu ky thoi gian hoat dong.
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Linh vyce ki thuit dwoe dé cap

Sang ché @& cap dén linh vyc k§ thuét xtt 1y thong tin, va cu thé 13 d& cap dén phuong

phép dé thu tin hiéu, thiét bi diu cudi va vat ghi c6 thé doc duoc bang may tinh.
Tinh trang ky thuit ciia sing ché

Viéc tiét kiém ning luong cla thiét bi dau cubi da duoc quan tdm trong linh vuc k¥
thuat lién quan. Trong Iinh vyc k¥ thuit li€n quan, thiét bi dau cubi c6 thé 1am cho céc séng
mang c6 thoi gian hoat dong va thoi gian khong hoat dong bang cach tao c4u hinh thu gian
doan bét (Discontinuous Reception ON, DRX ON). Theo céach thirc khéc, thiét bi dau cudi
c6 thé didu khién tit ca cdc song mang cia riéng thiét bj dau cudi dé xir ly bing cach lap
lich khe chéo, ma ciling c6 thé tiét kiém nang luwong & mirc do nhét dinh. Tuy nhién, céc
cach thirc nay khong thé dat duoc cac hiéu qua quan 1y séng mang tinh té va khong thé dat

dugc cac hiéu qua tiét kiém ning luong t6t hon.
Ban chit ky thuét ciia sing ché

Céc phuong 4n cua sang ché d& xuit phuong phap dé thu tin hiéu, thiét bi ddu cudi,
chip, vat ghi c¢6 thé doc duge bang may tinh, san phAm chwong trinh méy tinh va chuong
trinh may tinh, dé giai quyét van dé k§ thuat & trén.

Theo khia canh thir nhét, sang ché dé xuit phuong phap dé thu tin hiéu bao gbm budc:

diéu khién, bai thiét bi dau cudi khi di vao thoi gian hoat dong ctia thu gian doan DRX,
mdt hodic nhidu séng mang d& xt 1y tin hidu dwoc truyén boi séng mang thong qua cach
thire xtt Iy thir nhét;

trong d6, trong cach thirc xir Iy thir nhét, viée xir Iy bi ngirng, trong it nhit mot phan
cta thoi gian hoat dong, dbi véi it nhat mot phén cua tin hiéu duogc truyén bdi mot hoac
nhiu séng mang.

Theo khia canh thir hai, sang ché d& xuét thiét bi ddu cudi bao gf‘)m:

bd phéan xtt ly, duoc tao cAu hinh dé diéu khién, khi di vao thoi gian hoat dong ctia thu

gian doan DRX, mdt hodc nhiéu séng mang dé xir ly tin hiéu dugc truyén béi séng mang
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thong qua céch thirc xir Iy thir nhét;

trong do, trong cach thirc xir Iy thir nhit, viéc xir Iy bi ngimg, trong it nhit mot phin
cua thoi gian hoat dong, dbi v6i it nhat mot phén cla tin hiéu dugc truyén bdi mot hodic
nhidu séng mang.

Theo khia canh thi ba, sang ché d& xuit thiét bi dau cudi bao gi‘)m: bd xt Iy va bd
nh¢. Bo nhé duoc tao cAu hinh dé luu chuong trinh may tinh, va b6 xir ly dugc tao chu hinh
dé goi va chay chuong trinh méy tinh duoc luu trong bd nhé, nhy d6 thye hién phuong
phép theo khia canh thtr nhét hodc phuong an bat ky ctia khia canh thtr nhit dwoc dé cap &
trén.

Theo khia canh tht tu, séng ché dé xuét chip duogc tao cAu hinh dé thyuc hién phuong
phép theo c4c phuong 4n duge d& cap & trén.

Cu thé 13, chip bao gdm bo xit Iy, dugc tao ciu hinh dé goi va chay chwong trinh méy
tinh tir bo nhd, do d6 1am cho thiét bi dugc d& xuat vé6i chip nay thuc hién phuong phép
theo khia canh thit nhit hoic phuong an bét ky cta khia canh thi nhét dugc dé cap & trén.

Theo khia canh thit nim, sang ché @& xuit vat ghi c6 thé doc dugc bé‘mg may tinh,
duogce str dung dé lwu chuong trinh méy tinh, trong d6 churong trinh méy tinh ndy 1am cho
mdy tinh thue hién phwong phép theo khia canh thir nhit hoic phuong 4n bét ky ctia khia
canh thir nhét dugc dé cap ¢ trén.

Theo khia canh thi sdu, séng ché d& xuit san phdm chuong trinh méy tinh, bao gém
cé4c 1énh chuong trinh mdy tinh 1am cho may tinh thyc hién phuong phap theo khia canh
thir nht hodc phuong an bit ky ctia khia canh thir nhit dugc dé cap o trén.

Theo khia canh thtr bay, sang ché dé xudt chuong trinh may tinh ma, khi chay trén
may tinh, thi [am cho may tinh nay thuc hién phuong phép theo khia canh thu nhét hoic
phuong 4n bat ky ctia khia canh thtr nhat duge dé cap & trén.

Dua trén gidi phap & trén, cach thirc x1r ly cia mot hodc nhiu s6ng mang trong khoang
thoi gian hoat dong ciia DRX duge didu khién, vi dy, 1am gidm thoi gian gidm sét ciia thiét
bi ddu cudi va/hodc lam giam ndi dung gidm sit clia thiét bi dau cudi, sao cho viéc tiét kiém
ning lvong cta thiét bi du cudi c6 thé duoc diéu khién véi do chi tiét tinh té hon. Hon nita,
twong tac bao hiéu 16p vat ly gifta phia mang va phia d4u cubi khong lién quan dén viée xtr

1y, do d6 tranh dugc vAn d& 1am ting mao dau bao hiéu 16p vt 1y.
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Mo ta van tat cac hinh vé

Fig.1 12 hinh v& so d6 thé hién cAu tric hé théng truyén théng theo phuong 4n thir nhét
clia sang ché;

Fig.2 14 hinh v& luu db thé hién phwong phéap dé thu tin hiu theo mét phuong 4n cia
sang ché;

Fig.3 12 hinh v& so dd thé hién DRX theo m6t phurong 4n cia séng ché;

Fig.4 13 hinh v& so dd thé hién trudng hop xir Iy khe chéo theo mot phuong an cla
sang ché;

Fig.5 13 hinh v& so db khéi thé hién thiét bj dau cudi theo mot phuong 4n clia sang
ché;

Fig.6 14 hinh v& so dd khi thé hién thiét bi truyén théng theo mot phuong 4n clia sang
ché;

Fig.7 13 hinh v& so d6 khdi thé hién chip theo mét phuong 4n cia séng ché;

Fig.8 12 hinh v& so d6 thé hién cAu trtic hé théng truyén thong theo phuong 4n thir hai
clia sdng ché.

MO ta chi tiét sang ché

Dé hiéu chi tiét hon céc dic tinh va ndi dung k¥ thuét ciia cdc phuong 4n cla sdng ché,
thi c4c phuong 4n cia sang ché s& dugc mo ta chi tiét bén dudi dwa vao céac hinh v& kém
theo. C4c hinh v& kém theo chi danh cho muc dich tham khéo va gii thich v khéng nhim
han ché cac phuong 4n clia sang ché.

Giai phap k¥ thuat theo cac phuong 4n cua sang ché s& dugc mo ta bén dudi co dua
vao cac hinh v& theo mot sé phuong 4n ctia sang ché. Do d6, cdc phuong 4n dugc mo ta 1a
mdt phdn cta cac phuong an cua sang ché, ma khong phai 1a tAt ca cac phuong 4n clia sdng
ché. Dua trén cac phuong 4n theo sang ché, thi tit ca cac phuong 4n khéc nhan dugce béi
ngudi ¢6 hidu biét trung binh vé linh vire k§ thuat ndy ma khong can thong qua nd lyc sang
tao s& nam trong pham vi bao hd ciia sang ché.

Céc phuong 4n cta sang ché c6 thé duge 4p dung cho cac hé théng truyén thong khac
nhau, vi du, hé théng toan cdu d& truyén thong di dong (global system of mobile
communication, GSM), hé théng da truy nhép phéan chia theo ma (code division multiple

access, CDMA), hé théng da truy nhép phan chia theo ma bang rong (wideband code
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division multiple access, WCDMA), hé théng dich vu v6 tuyén géi chung (general packet
radio service, GPRS), hé théng phat trién dai han (long term evolution, LTE), hé théng song
cong phén chia theo tin sé (frequency division duplex, FDD) trong LTE, hé théng song
cong phan chia theo thoi gian (time division duplex, TDD) trong LTE, hé théng truyén
thong di dong toan ciu (universal mobile telecommunication system, UMTS), hé théng
truyén thong kha ning tuong tac toan cdu véi truy nhép bing séng vi ba (worldwide
interoperability for microwave access, WiMAX), hé théng 5G va hé théng tuong tu.

Vi dy, hé théng truyén théng 100 ma trong d6 cic phwong 4n clia sing ché c6 thé ap
dung duoc duoc thé hién trén Fig.1. Hé théng truyén thong 100 co thé bao gbm thiét bi
mang 120 ma c6 thé 12 thiét bi ma truyén thong véi UE 120 (hodc duoc goi la dau cubi
truyén thong hoic thiét bi diu cubdi). Thiét bi mang 110 c6 thé cung cip ving phu truyén
thong cho ving dia 1y cu thé va c6 thé truyén thong véi UE duge dit trong viing phti nay.
Ty chon 14, thiét bi mang 110 c6 thé 13 tram thu phat géc (base transceiver station, BTS)
trong hé théng GSM hoic hé théng CDMA, hoic Node B (NB) trong hé théng WCDMA,
hodic Node B tién héa (eNB hoic eNode B) trong hé théng LTE, hodc bd diéu khién vo
tuyén trong mang truy nhap vo tuyén ddm may (cloud radio access network, CRAN). Ngoai
ra, thiét bi mang c6 thé 1a trung tdm chuyén mach di d6ng, tram chuyén tiép, diém truy nhap,
thiét bi trén phurong tién van chuyén, thiét bi deo duoc, thiét bi hub, chuyén mach, ciu ndi
mang, b dinh tuyén, hoic thiét bi mang trong mang 5G hoic trong mang di ddng miit dat
cong cdng (public land mobile network, PLMN) tién hoa twong lai.

Haé théng truyén thong 100 con c6 thé bao gdm UE 120 duoc dit trong viing phu clia
thiét bi mang 110. UE c6 thé 1a thiét bi ddu cubi bat ky, bao gdm nhung khong bi han ché
boi, dang két nbi qua dudong ddy, ching han nhu két nbi qua cdc mang dién thoai chuyén
mach cdng cdng (public switched telephone network, PSTN), dudng thué bao sd (digital
subscriber line, DSL), cap sb, va cap truc tiép; va/hodc mang/két ndi dit lidu khéc; va/hodc
dang két ndi qua giao dién khong diy, ching han nhuv mang di dong, mang ving cuc b
khong day (wireless local area network, WLAN), mang truyén hinh s6 ching han nhu mang
DVB-H, mang vé tinh va mdy phat quang ba AM-FM; va/hodc thiét bi dau cudi khac duoc
tao cdu hinh dé thu/truyén cac tin hi€u truyén thong; va/hodc thiét bi cua mang luéi van vat

két ndi internet (Internet of things, IoT). UE dugc tao cdu hinh dé truyén thong thong qua
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giao dién khong day c6 thé duoc goi 1a “thiét bi dau cudi truyén thong khong day”, “thiét
bi ddu cubi khong day”, hodc “thiét bi dau cubi di déng”.

Tuy chon 13, truyén thong gitra thiét bi véi thiét bi (Device to Device, D2D) ¢6 thé
dugc thyc hién gifta cac UE 120.

Phai hiéu ring c4c thuat ngit "hé théng" va "mang" thudng dugc sit dung thay thé 1an
nhau & trong phn mé ta. Thuat ngit "va/hodc" trong tai liéu sang ché nay chi 14 loai quan
hé lién két mo ta cac dbi tuong c6 lién quan, ma c6 nghia 13 c6 thé c6 ba mdi quan hé, vi
du, A va‘hodc B c6 thé c6 ba truong hop sau: A tn tai doc 1ap, A va B cing tOn tai, hoic B
tdn tai doc 1ap. Ngoai ra, ky tu "/" trong tai liéu sdng ché nay thudng thé hién ring cic dbi
twrong c6 lién quan & trong mdi quan hé "hoic".

D& hidu chi tiét hon céc diic tinh va ndi dung k¥ thuat ciia cdc phwong 4n clia sang ché,
thi c4c phwong 4n cla sang ché s& dugc mb ta chi tiét bén dudi dya vao cac hinh vé kém
theo. Céc hinh v& kem theo chi danh cho muc dich tham khao va giai thich va khong nhim
han ché cac phwong 4n ciia séng ché.

Céc phuong 4n cia sang ché dé xuét phiong phap dé thu tin hidu. Nhu duge thé hién |
trén Fig.2, phuong phap nay bao gdm cac budc sau day.

O bude 21, thiét bi ddu cudi, khi di vao thoi gian hoat dong ciia DRX, thi didu khién
mdt hodc nhidu séng mang @& xir Iy tin hidu dugc truyén béi séng mang thdng qua cach
thirc xtr 1y thir nhat;

trong d6, trong cach thirc xir Iy thir nhét, viéc xtr Iy bi ngiing, trong it nhit mot phan
cta thoi gian hoat dong, dbi v6i it nhat mot ph?m cla tin hidu dugc truyén béi mot hodic
nhiéu séng mang.

Theo mdt sb phuong an, co ché truyén din DRX thuc hién thu gidn doan c4c tin hiéu
trong mién thoi gian thong qua ciu hinh béan tinh. Khi khong truyén dan dit liéu, thi muc
tidu thy dién ning c6 thé duoc tiét kiém bang céch nglmg viéc thu PDCCH (viéc phat hién
md PDCCH s& bi ngimg & thoi gian nay). Cach thitc cAu hinh DRX dat duge bang céch tao
chu hinh thiét bi diu cudi trong trang thsi RRC_CONNECTED véi chu trinh DRX. Nhu
dugc thé hién trén Fig.3, chu trinh DRX bao gdm "thdi gian hoat dong" va "thdi gian khong
hoat dong". Trong khoang "thoi gian hoat dong", thiét bi ddu cudi giam séat va thu PDCCH
(chu ky hoat dong); trong khi khoang "thoi gian khong hoat dong", thiét bi diu cudi khong
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thu PDCCH dé 1am giam mtc tiéu thy dién ning (chu ky khong hoat dong). "Thoi gian hoat
dong" va "thoi gian khéng hoat dong" dugce tao thanh trong cic chu trinh DRX lién tuc.
MBOi chu trinh DRX bt ddu véi viée di vao trang thai DRX ON. Trong trang thai DRX ON,
UE s& phat hién PDCCH theo co hdi giam sat (Monitoring Occasion, MO) dugc tao ciu
hinh. Khi UE phét hién PDCCH, thi UE ciing bat d4u va 1am md&i bo dinh thdi khong hoat
dong. Néu DRX ON chua két thuc hodc bo dinh thoi khong hoat déng chwa két thic, thi
UE sé& & trong thoi gian hoat dong. UE trong thoi gian hoat dong can phai phat hién PDCCH.

Gi4i phap duge dé xuit theo mdt s6 phwong 4n s& duge mo ta chi tiét bén duéi dwa
vao céc vi du khac nhau:

Vidul

Trong vi dy ndy, song mang la séng mang thir clp duogc tao cdu hinh va duoc kich
hoat béi thiét bi dau cubi, va c6 thé 1a mot hoic nhiéu song mang thir ce‘ip duoc tao cdu hinh
vi dugc kich hoat béi thiét bi dau cubi.

NG6i cach khéc, khi thiét bi ddu cubi di vao thoi gian hoat dong, thi thiét bi di vao cach
thirc xir Iy thir nhét trén mot hoic nhiéu séng mang thi cép duoc kich hoat dugc tao cu
hinh béi thiét bi ddu cudi; cach thirc xit 1y thir nhit ciing c6 thé dugc goi 1 ché do khéng
hoat déng.

Phai chi ra ring, trong vi du nay, cach thtrc xir Iy thir nhét chi duge tao céu hinh d6i
v6i séng mang thtr cAp dwoc kich hoat. Céch thire xir Iy thi hai dugc ding theo mic dinh
d6i v6i séng mang so cip, hodc c6 thé dugc hiéu 13 cach thirc xir Iy chung trong linh vyc
k¥ thudt lién quan dwoc ding dbi voi séng mang so cép dé thuc hién xir Iy DRX. O day,
cach thire xir Iy thir hai khéc v6i cach thire xir Iy thir nhit, va trong cach thirc xtt Iy tht hai,
viée xir Iy dugc duy tri di véi tin hiéu dugc truyén béi séng mang trong khoang thoi gian
hoat dong, va viéc xir Iy duge duy tri bao gdm viée gidm sat khong gian tim kiém kénh diéu
khién dugc tao ciu hinh cia séng mang. Theo mot sé phuong 4n, tin hidu duge truyén boi
séng mang ciing c6 thé dwoc goi 12 tin hidu dugc truyén trén séng mang, ching han nhu do
lwvong CSI, bao cdo CSI, va v.v..

Cu thé 13, c4ch thire xit Iy tht nhét c6 thé bao gém it nhit mot hoat dong trong sb:

trong thoi gian hoat dong, ngling viéc gidm sat it nhét mét phin ctia khong gian tim

kiém kénh didu khién dudng xudng vat Iy PDCCH;
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trong thoi gian hoat dong, gidm sat it nhit mot phin ciia khong gian tim kiém PDCCH
bing cach sir dung chu ky gidm sat dwoc didu chinh, trong d6 do dai ciia chu ky gidm sat
duge didu chinh 16n hon so véi d6 dai ctia chu ki giam sat ban dau.

Trong khodng thoi gian hoat dong, viéc ngling giam sat it nhit mot phan cia khéng
gian tim kiém PDCCH dung d& chi viéc ngimg gidm sat mot phan hodc tAt ca khéng gian
tim kiém PDCCH trén mot ho#c nhiéu séng mang thir cip duoc kich hoat néu trén.

Trong khoang thoi gian hoat dong, viéc giam sét it nhit mot phén ctia khéng gian im
kiém PDCCH véi chu ky gidm sét duoc diéu chinh ¢ nghia 1 chu ky gidm sat mo rong
ctia khong gian tim kiém PDCCH duoc str dung trén mot hodc nhidu séng mang thtr cip
duoc kich hoat.

Phai hidu ring hai cch thirc xir Iy thir nhit dwoc dé cép & trén c6 thé dugc st dung
ddc 14p hodc dudi dang Két hop. Vi duy, trong mdi thoi gian hoat dong, thi viéc gidm sat it
nhit mot phan ctia khong gian tim kiém PDCCH bj nging trén cic séng mang thi clp trong
thoi gian hoat dong.

Ngoai ra, dbi vdi cdc séng mang thir cp, it nhat mot phin cta khong gian tim kiém
PDCCH dugc giam st bing cach sir dung chu ky gidm sat duge didu chinh trong thoi gian
hoat dong.

Ngoai ra, d6i v6i mot phin céc séng mang thir cip nhu dugc chi dinh, thi viéc gidm
sat it nhit mo6t phén ctia khong gian tim kiém PDCCH bi ngiimg trong khoang thoi gian hoat
dong; dbi véi phan con lai ctia cdc séng mang thir cip, thi it nhit mot phan ctia khong gian
tim kiém PDCCH dugc gidm st bing cch sir dung chu ky gidm sat dugc didu chinh trong
khoang thoi gian hoat dong.

Ciing phai hiéu ring, trong vi du nay, séng mang thir cip dugc kich hoat c6 thé duoc
kich hoat theo chi b4o cua thiét bi mang, hodc cAu hinh cua thiét bi mang, hodc thoa thuin
gitta thiét bi ddu cubi va thiét bi mang. Ngoai ra, séng mang thir cp ma trén d6 cach thirc
xit Iy thir nhét duge diing c6 thé bao gdm mot phan hoic tit ci cac séng mang thit chp dugc
kich hoat, tit c4 déu ndm trong pham vi bao hd ctia vi du ndy va s& khong dugc liét ké tuong
tan.

Hon nita, cach thitc d& x4c dinh chu ky gidm sét duoc diéu chinh dugc dé cip & trén

c6 thé bao gom céc budec:
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nhan chu ki giam sat duoc didu chinh bing cach diéu chinh chu ky gidm st ban dAu
dua trén hé s didu chinh;

hoic,

xac dinh chu ky giam st dugc tao cAu hinh truéce 12 chu ky giam sat dugc diéu chinh.

Hé sb didu chinh c6 thé 13 s6 nguyén 16n hon 1, ma c6 nghia 1a chu ky gidm sat duge
diéu chinh phai 16n hon so véi chu ky gidm sat ban dau. Vi dy, c6 thé duge thiét dat 1a 10,
thi luc d6 chu ky gidm sat dugc didu chinh=10%*chu ky gidm sat ban dau.

Chu ky gidm sat dwgc tao cAu hinh trudc 16n hon so véi chu ky gidm sét ban d4u. Chu
ky gidm sét cdu hinh trudce c6 thé duge tao cdu hinh trurée boi thiét bi mang danh cho thiét
bi d4u cubi thong qua bao hiéu.

Trong vi du nay, thiét bi dau cudi c6 thé duy tri viéc xi Iy clia séng mang thtr clp dugc
kich hoat, hodc ctia séng mang thit cép dugce kich hoat ma di vao cach thac xir ly thir nhét,
Hoic ciia c4c phan con lai cta tin hiéu duge truyén boi séng mang, vi du, do ludng CSI, bao
cdo CSI, déng bd duong 1én va dudng xuéng, hodc tin hiéu twong tu.

Cu thé 13, phan con lai cua tin hiéu dugc truyén boi séng mang, ma viée xir Iy dugc
duy tri, c¢6 thé duoc tao cdu hinh trude theo trudng hop thue té. Vi du, thiét bi mang c6 thé
tao cAu hinh thiét bi diu cudi v6i danh sich céc tin hiéu duoc truyén bdi s6ng mang, ma
viée xit Iy phai dugc duy tri. Sau d6 thiét bi dau cudi c6 thé duy tri viéc xi Iy cua tin hiéu
duoc truyén boi séng mang trong danh sach nay. Ngoai ra, c6 thé bao gdm tin hiéu duoc
truyén boi mot sb séng mang mic dinh.

Phuong phép ndy con bao gdm budc:

xéc dinh, béi thiét bi dau cudi, viéc c6 di vao thoi gian hoat dong ciia DRX theo chi
bo clia tin hiéu tiét kiém ning lwrong va/hodc thong qua bd dinh thai DRX hay khong.

Chi béo cua tin hiéu tiét kiém nang lugng co thé duoc gti béi thiét bi mang. Vi du,
thiét bi ddu cudi c6 thé béo céo trude kha ning cia riéng thiét bi nay cho thiét bi mang, va
kha ning nay c6 thé bao gdm viéc thiét bi niy c6 hd trg cach thire xit ly thi nhit hay khong
(hoac viéc thiét bi nay co hd tro kha ning xir Iy tiét kiém nang lugng hay khong). Néu duge
hd tro, thi thiét bi mang c6 thé gii chi béo cua tin hiéu tiét kiém ning lugng t6i thiét bi diu
cudi theo truong hop hién thoi, vi dy, thiét bi mang c6 thé xac dinh viée tiét kiém ning

lwong c6 dang can thiét hay khong. Ngoai ra, thiét bi diu cudi c6 thé giri yéu cau tiét kiém
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ning lwong cho thiét bi mang, va sau d6 néu thiét bj mang dong ¥, thi thiét bi mang c6 thé
giri chi béo ctia tin hidu tiét kiém niang hrong.

Khoéang thoi gian ctia by dinh thdi DRX ¢é thé duoc tao cAu hinh truée danh cho thiét
bi dau cudi.

Theo cach thirc khac, phuong phap nay con bao gdbm buée:

dat duoc thong tin cdu hinh dugc giri boi thiét bi mang, trong d6 théng tin cAu hinh
duoc sir dung dé chi bao viéc c6 cho phép thiét bj diu cudi ding cach thirc xit Iy thir nhét
hay khong.

N6i cach khac, viée thiét bi diu cubi duge tao ciu hinh trude c6 thé di vao cach thic
xir Iy thir nhit dé xir Iy tin hiéu dwoc truyén béi séng mang c6 thé dwge cho phép bai thiét
bi mang danh cho thiét bi dau cubi.

Néu thong tin cdu hinh chi béo ring thiét bi dau cudi khong dwgc cho phép dé dung
céch thtre xtr ly thir nhét, khi thiét bi ddu cudi & trong thoi gian hoat dong DRX, thi cach
thirc xtt Iy thir hai duge ding trén mot hodc nhidu séng mang thir cdp dé xtr 1y tin hiéu dugc
truyén boi séng mang.

G day, cach thirc xtr Iy thir hai khac véi cach thire xir ly thir nhét, va trong cach thirc
xtr Iy thir hai, viéc xt Iy dugc duy tri d6i v6i tin hidu duge truyén boi séng mang trong
khoang thoi gian hoat dong, va viée xir Iy dugc duy tri bao gdm viée gidm sat khong gian
tim kiém kénh diéu khién duoc tao cdu hinh ctia séng mang.

Vi du, néu cdu hinh thiét bi mang khong cho phép thiét bi ddu cudi dé ding cach thirc
xtr ly thir nhét, cach thirc xir Iy khi thiét bi diu cudi di vao thoi gian hoat déng 1a cach thire
xir Iy thi hai, ttrc 13, c4ch thirc hoat dong (khong ngtt), hodc ¢6 thé dugc hidu 13 cach thirc
chung trong linh vurc k¥ thuét lién quan dé xir Iy. Nguoc lai, néu cdu hinh thiét bi mang cho
phép thiét bi ddu cudi ding céch thirc xir Iy thtr nhét, thi cach thire xir Iy khi thiét bi dau
cudi di vao thoi gian hoat dong 14 cach thirc xir Iy thir nhét.

Bang céch nay, c6 thé didu khién viée cach thirc xir Iy thir nhét c¢6 dwoc di vao dbi véi
mot hodc nhidu séng mang thir cAp dugc kich hoat hay khong.

Ngoai ra, dwa trén cach thirc dugc dé cap & trén, thi thong tin cAu hinh c6 thé dugc st
dung dé:

chi béo viée ¢6 cho phép thibt bi ddu cudi dung cach thirc xit Iy thir nhit hay khong
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d6i véi mot hodc nhidu s6ng mang; hodc

chi bo viéc c6 cho phép thiét bi ddu cudi dung cach thirc xtt Iy thir nhét hay khéng
dbi véi mot hodc nhiéu nhém song mang, trong d6, nhém séng mang bao gém mot hodc
nhiéu séng mang.

Noéi cach khéc, thong tin cAu hinh c¢6 thé dugc st dung dé tao cAu hinh viée ¢6 cho
phép ché d6 xir Iy thir nhit d6i véi mbi séng mang thir cAp hay khong; hoic, c6 thé dugc
tao cAu hinh, dua trén nhém séng mang, viéc c6 cho phép cach thire xir Iy tht nhét d6i véi
céc séng mang thir cdp trong nhém séng mang hay khéng.

Theo céach thue xir Iy khac, viée di vao hodc thoét ra ché do khong hoat dong béi UE
c6 thé duge chi bio boi trudng bit cy thé trong PDCCH 14p lich. Theo cach thirc nay, viéc
di vao hodc thoat ra cach thirc xir Iy thir nhéat dugc diéu khién theo thoi gian thuc dbi véi
séng mang (ttc 13, séng mang tht cip dugc dé cap o trén) dua trén PDCCH.

Cu thé 13, trong khoang thoi gian hoat dong ciia DRX ma thiét bi dau cubi di vao, khi
cach thtre xtt 1y thtr nhit duoc ding dbi v6i séng mang thir nhét dé xir Iy tin hiéu duogc
truyén boi séng mang thir nhét, thi théng tin chi bao thir nhit duoc giri qua kénh diéu khién
duong xudng duge thu théng qua séng mang thit hai, trong d6 thong tin chi bao thir nhét
duoc st dung d8 chi bao viée thodt ra cach thire xtr 1y thtr nhit dbi véi séng mang thir nhét.

Dua trén thong tin chi bao thir nhét, duoc diéu khién dé thoat ra cach thirc xtr Iy thu
nhit dbi véi song mang thir nhit, va tin hiéu duoc truyén boi séng mang thir nhét duoc xir
Iy thong qua cach thirc xir Iy thir hai trén s6ng mang thtr nhat.

Ngoai ra, trong khoang thoi gian hoat dong ctia DRX ma thiét bi dau cubi di vao, khi
cach thirc xtt Iy thir hai duoc diing dbi v6i séng mang thir nhét dé xt ly tin hidu duge truyén
bdi séng mang thir nhét, thi thong tin chi béo thir hai dwoc giri qua kénh diéu khién duong
xudng duogc thu thong qua séng mang thir nhét, trong d6 thong tin chi bao thit hai dugc st
dung d& chi bao viée di vao cach thirc xtt ly thir nhit di v6i séng mang thir nhét.

No6i cach khac, khi séng mang thi ce“'lp dugc kich hoat di vao thoi gian hoat dong DRX,
néu tin hiéu duoc truyén bdi séng mang duge xir Iy thong qua cach thire xt Iy thir nhét, thi
kénh didu khién duong xubng, tirc 13, PDCCH, s& khong bi giam sat. Do d6, kénh didu
khién duong xubng (ttrc 13, PDCCH) c6 thé dugc thu trén séng mang thit hai khac ma khong

phai trong céch thirc xtt Iy th nhit (vi dy, séng mang thit hai c6 thé 12 séng mang so cap,
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hoic ¢6 thé 13 séng mang thir cAp khac duoc kich hoat trong cach thirc xit Iy thit hai). Dya
trén thong tin chi bdo thir nhét dugc giam sat bdi song mang thir hai, ¢6 thé dugc x4c dinh
dé chuyén d6i séng mang thi nhét tir cach thirc xtt 1y thir nhit sang cach thirc xtr ly thir hai.

Theo mét sb phuong é4n, trudng cu thé cia PDCCH 14p lich ¢6 thé duoc str dung dé
chi bdo séng mang cu thé @& chon Iwa ché do khéng hoat déng hoic ché do hoat dong
(khong ngt) d& xur 1y. N6i cach khac, thong tin chi bao thir nhit c6 thé bao gdm chi bao dé
diéu khién su thay ddi ctia cach thirc xtr Iy, va théng tin nhan dang ctia séng mang thir nhét
(hodc chi s8, hoidc sb seri va thong tin khac dé nhan dang séng mang thit nhét).

Khi séng mang thir nhit & trong cach thirc xir Iy thit hai, thi kénh didu khién duong
xubng (ttre 13, PDCCH) ¢6 thé bi giam sat. Do d6, nu kénh diéu khién duong xudng dugc
gidm st d& chi bao chuyén ddi cach thirc xir 1y ctia riéng né, thi séng mang thir nhét c6 thé
dwoc didu khién, theo thong tin chi bao thir hai, dé chuyén dbi tir cach thirc xit Iy thit hai
sang cach thirc xir Iy thir nhét.

C6 thé thdy duoc ring bang cach dung giai phép & trén, c6 thé diéu khién séng mang
di vao cach thirc xir Iy thtr nhit khi thiét bi ddu cudi di vao thoi gian hoat ddng DRX, do d6
lam giam ndi dung gidm sat hodc thoi gian gidm sat, ddm bao rang thiét bj dau cubi tiét
kiém ning lwong hon.

Vidu2

Trén co s& vi du 1, khac véi vi du 1 & chd mot s6 cach thirc xir ly thu nhét duogc thém
vao, c6 thé bao gE“)ln:

trong thoi gian hoat dong, thiét dit sé phat hién PDCCH mo 14 gia tri thir nhit duoc
didu chinh, trong d6 gié tri thir nhit dugc didu chinh nhé hon so véi gia tri thir nhit ban dau
ctia sb phét hién PDCCH mo; hodc

trong thoi gian hoat dong, thiét dat sb tai nguyén wéc lugng kénh 13 gia tri thi hai
duoc didu chinh, trong d6 gié tri thir hai dugc diéu chinh nhé hon so véi gié tri thit hai ban
dAu cta s tai nguyén uée lwong kénh.

Céch thirc d didu chinh sb phat hién PDCCH md c6 thé bao gdm su diéu chinh theo
hé sé didu chinh thr nhat dit truée hodc gid tri thir nhét dat trude. Vi du, hé sé didu chinh
thir nhat 1 sé nguyén 16n hon 1, do d6 gid tri nhan dugc bing cch nhan hé sd diéu chinh

thir nht va gia tri thir nhat ban dau 13 gié trj thir nhit dugc didu chinh. Ngoai ra, gié tri thir
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nhét dit trude dugc truc tiép sit dung lam gié tri thir nhét duge diéu chinh.

Twong tw, cach thirc d& diéu chinh sb tai nguyén wéc lwong kénh cé thé bao gbm su
diu chinh theo hé sb diéu chinh thir hai dit truéc hodic gia tri thit hai dit trude. Vi dy, hé
s6 didu chinh thtr hai 12 s6 nguyén 16n hon 1, do d6 gié tri nhan duge bang cach nhan hé s6
didu chinh thir hai va gid tri thir hai ban d4u 12 gi4 tri thir hai dugc diéu chinh. Ngoai ra, gid
tri thir hai dat trudc duge truc tiép stt dung lam gia tri thir hai dugc diéu chinh.

Mot sb céach thitc xi ly th nhét duoc dé xuét trong vi du nay cling c6 thé duge st
dung két hop vé6i vi du 1. Vi du, s6 phat hién PDCCH mod con c6 thé dugc diéu chinh trong
khoang chu ky gidm sat m¢& rong, do d6 lam gidm mrc ti€u thu dién ndng cua thiét bi dau
cudi hon nita. Vi dy khdc, s6 phat hién PDCCH mo va sb tai nguyén uéc lugng kénh co thé
dwoc didu chinh trong chu ky giam sat m¢ rong, va v.v., ma khong dugc liét ké hét trong vi
du nay.

Viéc xtt ly con lai ctia vi du nay gidng nhu viée xir Iy ctia vi du 1 duge dé cap & trén,
va s& khong duge mo6 ta lap lai & day.

Vidu3

Vi dy nay khac vé6i cée vi du 1 va 2 & chd 12 vi du nay c6 thé duoc 4p dung cho séng
mang so cip va‘hodc séng mang thit cap.

Trong vi du ndy, céch thirc xir ly thir nhét 1a:

trong khoang thoi gian hoat dong, séng mang thir cAp va/hodic séng mang so cp duge
kich hoat di vao trang thai lap lich khe chéo.

0 day, trang thai 18p lich khe chéo thé hién viéc, trong khe thoi gian ciia kénh dugc
1ap lich béi kénh didu khién duong xubng, hodc khe thdi gian va N khe thoi gian theo sau
khe thoi gian nay, mot phan cta phin cimg trong thiét bj diu cudi duge didu khién & trong
trang thai tiéu thu dién ning thip.

O day, N 12 sb nguyén 16n hon hoic bang 1.

Mbt phan ctia phin cting c6 thé it nhat bao gbm phén tan s6 v6 tuyén. Ngoai ra, c6 thé
14 cac phan khac cia phin cling ma c6 thé & trong trang thai tiéu thy dién ning thip, ma s&
khéng dugc liét ké tuong tin & day. Ngoai ra, trang thai ti€u thy dién ndng thap c6 thé duge
hidu 14 ngirng viée g, va/hodc ngimg thu, va/hoic ngimg xtr ly. Mién 12 mtrc tiéu thu dién

ning cua thiét bi dau cudi c6 thé dugce lam giam xudng, thi van nam trong pham vi béo ho
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ctia c4c phurong 4n clia sang ché.

Phéin mo6 ta v& trang thai khe chéo nhu sau. Trong du 4n phat trién 5G, co ché ting
cudng DRX hién dang duoc hd tro. Co ché tiét kiém ning lwong méi & day 1a lap lich khe
chéo, nguyén 1y co ban cia co ché nay dwgc thé hién trén Fig.4.

PDCCH ctia kénh didu khién duoc tao ciu hinh dé duge phat hién theo chu ky. Tuy
nhién, truomg hop twong dbi phd bién dugc thé hién & trén dudng chia trén Fig.4, trong d6
viéc khong c6 18p lich dit liéu dugce phét hién trong hau hét cac co hdi phat hién PDCCH,
nhung UE phai luu dém dir liéu sau PDCCH. Bing céch nay, viéc xir Iy PDCCH theo céc
yéu clu thoi gian nghiém ngit trong khe thdi gian n (tirc 13, phin mau x4m thay dbi tir tir
trén hinh v&), chi bao ring phin tin s v6 tuyén khéng thé ngu va can phai thuc hién tiét
kiém.

Khi 14p lich chéo duoc thuc hién, thi thiét bi dau cubi loai bo hoat dong luu dém sau
PDCCH, do d6 mddun tin sb vo tuyén c6 thé duge tit ngay lap tirc sau PDCCH. Bén duéi
duong chia trén Fig.4, trang thai 14p lich khe chéo duogc thé hién. C6 thé thiy ring thoi gian
xtr Iy PDCCH dugc néi long d6i voi mét khe. Hop mau xam thay dbi tir tir ctia khe n+1 chi
béo phdn tan sb v6 tuyén c6 thé ngi trong khe thoi gian nay, do d6 mirc ti€u thy dién ning
c6 thé duoc 1am giam xudng dang ké. Nhu dugc thé hién trén hinh v&, KO (c6 thé duoc goi
14 gia tri thir nhét) thé hién gi4 tri d6 léch ctia khe ma trong d6 PDCCH duoc dit va khe ma
trong d6 PDSCH duoc lap lich dugce dat.

Vi du nay cung cAp, dua trén trang thai Iap lich khe chéo dugc dé cap & trén, trang
thai 1ap lich khe chéo trén séng mang hoat dong dwgc tao ciu hinh (DRX-On) khi di vao
thoi gian hoat dong.

CAu hinh cua trang thai lap lich khe chéo bao gém:

gi trj thir nhét va gid tri thit hai;

trong d6, gi tri thir nhét 13 gia tri t8i thidu ciia d9 1éch khe thoi gian ctia kénh chia sé
duomg xudng duoc 1ap lich béi kénh diéu khién duong xubng, gi tri thit hai la gié tri tbi
thiéu ctia d6 1éch khe thoi gian cta kénh chia sé¢ dudng 1én duoc 1ap lich béi kénh didu
khién duong xubng, va

ty s ctia gié tri tht nhat trén gi4 tri thi hai 16n hon so véi gia tri t&i thiéu dugc tao

ciu hinh trude.
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No6i cach khéc, hoat dong cia UE trong trang thai 18p lich khe chéo 1a, UE gia dinh
rang gié tri k0/k2 ciia 1ap lich dit liéu dwoc thu 16n hon so véi gid tri t61 thidu duge tao cdu
hinh truéec.

Gi4 tri th nhét kO twong tmg v6i gia tri t6i thiéu ciia d6 léch khe tir PDCCH t6i
PDSCH duoc 14p lich.

Gi4 tri thir hai k2 twong tng v6i gid tri toi thiéu cta d6 1éch khe tir PDCCH t6i PUSCH
dugc lap lich.

Phuong phap con bao gdbm budc:

xé4c dinh, béi thiét bi diu cudi, viée c6 di vao thdi gian hoat dong ctia DRX theo chi
bo ctia tin hiéu tiét kiém ning lwong va/hodc thong qua bd dinh thoi DRX hay khong.

Chi béo ciia tin hidu tiét kiém ning luong c6 thé dwoc giri boi thiét bi mang. Vi dy,
thiét bi dAu cudi.c6 thé béo cdo trude kha nang cua riéng thiét bi nay cho thiét bi mang, va
kha ning ndy c6 thé bao gdm viée thiét bi nay c6 hd trg cach thirc xit ly thie nhit hay khong
(hoic viéc thiét bi nay c6 hd trg kha ning xtr 1y tiét kiém ning lugng hay khong). Néu dugc
hd trg, thi thiét bi mang co thé gri chi bdo ctia tin hidu tiét kiém ning lrong t6i thiét bi dau
cubi theo trudng hop hién thoi, vi du, thiét bi mang c6 thé x4c dinh viéc tiét kiém ning
lwong c6 dang cin thiét hay khong. Ngoai ra, thiét bi ddu cubi c¢6 thé giri yéu cau tiét kiém
ning lwong cho thiét bi mang, va sau d6 néu thiét bi mang ddng y, thi thiét bi mang c6 thé
giri chi b4o ciia tin hidu tiét kiém ning lwong.

Khoang thoi gian ctia b dinh thoi DRX c6 thé duge tao cdu hinh truée danh cho thiét
bi dau cubi.

Gi4 tri t6i thidu duoc tao cdu hinh trude 13 d6 18ch khe thoi gian tbi thiéu mic dinh
dwoc tao cAu hinh béi thiét bi mang.

O day, do 1éch khe thoi gian t6i thiéu mic dinh 1a:

gia tri cAu hinh cta s seri dugc chi dinh duoc tao cAu hinh béi thiét bi mang; hodc

duoc chi bao thong qua kénh didu khién duong xubng.

Vi du, gid tri d0 1éch khe t8i thidu mac dinh 12 gia tri cdu hinh véi s6 seri ¢b dinh dugc
tao cAu hinh bdi thiét bi mang, chdng han nhu gi4 tri ciu hinh thir nhat. Ngoai ra, gid tri do
1éch khe t6i thiéu mac dinh 12 0.

Ngodi ra, gid tri do 16ch khe ti thidu mic dinh c6 thé dugc chi béo boi trudng bit cu
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thé trong PDCCH l4p lich.

Ngoai ra, su cip nhét ciia n6 ¢ thé dwgc chi bao théng qua trudng bit cu thé trong
PDCCH.

N6i chung, trong linh vue k§ thuat lién quan, viée tiét kiém ning lwong clia tAt ca cac
song mang dugc tao cAu hinh béi thiét bi dau cudi dugc xi ly déng déu, va do chi tiét cua
cach thire xir Iy tiét kiém niing lugng nhu vay tuong d6i tho. Do d6, theo giai phap duge dé
xudt theo mét s6 phuong 4n, cach thire xir Iy cia mot hodc nhidu séng mang di vao thoi
gian hoat dong DRX c6 thé dugc diéu khién, vi dy, bao gém viée xtr ly chéng han nhu lam
giam thoi gian gidm sat cta thiét bi dlu cubi va/hodc 1am gidm ndi dung gidm st cua thiét
bi dAu cudi. Bing cach nay, viée tiét kiém ning luong cia thiét bi déu cubi c6 thé dugc didu
khién v6i d0 chi tiét tinh t& hon. Hon nita, twong tic bao higu 16p vt Iy giita phia mang va
phia diu cudi khong lién quan dén viée xir Iy, do d6 tranh dugc vén dé 1am ting mao dau
bdo hiéu 16p vt ly.

Ngoai ra, dua trén giai phap theo mét s6 phwong 4n, thiét bi dau cudi cling c6 thé dugc
kich hoat @& di vao cach thirc xt Iy thit hai, titc 13, trang thai khong tiét kiém ning luong,
thong qua bao hiéu dong khi mot sb séng mang dugc tao cAu hinh v&i cach thirc xtr Iy thir
nhét, do d6 tranh viéc tr8 thoi gian phan hoi trong trang thai tiét kiém ning lugng.

Cac phuong an cta sang ché d& xuit thiét bi dau cudi, nhu dugc thé hién trén Fig.5,
bao gbm:

b6 phén xtt Iy 31, dugc tao cAu hinh dé diéu khién, khi di vao thoi gian hoat dong clia
thu gidn doan DRX, mét hoic nhidu séng mang dé xir Iy tin hiéu duoc truyén boi séng
mang théng qua cach thirc xir Iy thir nhat;

trong d6, trong cach thirc xir Iy thi nhét, viéc xir Iy bi ngimg, trong it nhit mdt phan
cua thoi gian hoat dong, d6i voi it nhit mot phén cua tin hiéu duoc truyén bdi mot hodc
nhiéu séng mang.

Giai phap duoc dé xuét theo cac phwrong 4n s& dugc mo ta chi tiét bén dudi dya vao
céac vi du khac nhau.

Vidul

Trong vi du ndy, séng mang bao gdm mét hoic nhidu s6ng mang thir cdp dugc tao cu

hinh va dugc kich hoat boi thiét b dau cudi. Phai hiéu rang c6 thé 12 mot hodc nhiu séng
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mang trong tAt ca cac séng mang thi cép duoc tao cAu hinh va dugc kich hoat. Vi du, c6
thé 12 10 séng mang thir cAp duoc tao ciu hinh va duogc kich hoat danh cho thiét bj du cubi,
va vi du nay cé thé duoc thuc hién dbi voi 8 song mang thir cép, hodc dbi véi tAt ca céc
song mang.

N6i céch khéc, bd phan xir Iy 31 tao cdu hinh céch thirc xtr Iy thir nhit trén mot hoic
nhidu séng mang thtr cip hoat déng duge tao cAu hinh khi di vao thdi gian hoat dong, trong
do6 cach thice xit ly thir nhét c6 thé duogc goi 1a ché do khéng hoat dong.

Cu thé 13, cach thirc xit Iy thir nhit c6 thé bao gdm it nhat mot hoat dong trong s6:

trong thoi gian hoat déng, ngirng viée gidm sét it nhdt mot phan cia khong gian tim
kiém kénh diéu khién duong xudng vat Iy PDCCH;

trong thoi gian hoat dong, gidm sat it nhat mot phan ciia khéng gian tim kiém PDCCH

bing céach sir dung chu ki gidm sat duge diéu chinh, trong d6 d6 dai ctia chu ky gidm sét
duogc diéu chinh 16n hon so véi d6 dai ctia chu ky gidm sat ban dau.

Trong khodng thoi gian hoat dong, viéc nglig giam sat it nhét mot phz‘“m cua khong
gian tim kiém PDCCH dung dé chi viéc ngimg gidm sat mot phin hodc tat ca khong gian
tim kiém PDCCH trén mot hodc nhidu séng mang thi c4p duoc kich hoat néu trén.

Trong khoédng thoi gian hoat dong, vi€c gidm sat it nhét mét phén cua khong gian tim
kiém PDCCH véi chu ky gidm sat duge didu chinh c6 nghia 1a chu ky gidm st mé rong
ctia khong gian tim kiém PDCCH dugc st dung trén mét hoic nhidu séng mang tht clp
duoc kich hoat.

Hon nita, cach thitc dé xac dinh chu ky giam sat dugc diéu chinh duoc dé cép & trén ‘
c6 thé bao gbm céc budc:

b6 phén x1t 1y 31 con dugre tao cAu hinh dé nhan chu ky gidm sat dugc diu chinh bing
cach didu chinh chu ky gidm s4t ban dau dua trén hé sd diéu chinh;

hodc,

xéc dinh chu ky gidm sat dugc tao cdu hinh trude 13 chu ky gidm sat dugc didu chinh

B6 phén xi¥ 1y 31 con dugec tao cAu hinh dé x4c dinh viée c6 di vao thoi gian hoat dong
ctiia DRX theo chi béo cta tin hiéu tiét kiém ning lwong vi/hoic théng qua bd dinh thoi
DRX hay khong

Theo cach thitc thuc hién khéc, thiét bi dau cudi con bao gém:
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b6 phan truyén théng 32, duge tao cAu hinh dé dat dugc thong tin chu hinh dugc g
boi thiét bi mang, trong do th()ng tin cdu hinh dugc st dung dé chi bao viéc c6 cho phép
thiét bi ddu cudi ding cdch thirc xi 1y thtr nht hay khong.

Bo phén xir Iy 31 con duoc tao cAu hinh dé, khi théng tin cAu hinh chi bao rang thiét
bi d4u cubi khong duge cho phép dé diing cach thire xtr 1y thir nhat, thi xit Iy, trong khoang
thoi gian hoat dong ciia DRX, tin hiéu dugc truyén bdi séng mang thong qua cach thire xi
ly thir hai;

trong do, cach thirc x1¥ Iy thir hai khac véi cach thic xi ly thir nhét, va trong céch thirc
xir Iy thr hai, viée xtt ly duge duy tri dbi vé6i tin hidu dwoc truyén boi séng mang trong
khoéng thdi gian hoat dong, va viée xir Iy dwoc duy tri bao gdm viéc gidm sit khong gian
tim kiém kénh diéu khién duoge tao cAu hinh ctia séng mang.

Ngoai ra, dua trén cach thic thuc hién dugc dé cap & trén, thi thong tin cAu hinh duoc
st dung dé:

chi bo viéc c¢6 cho phép thiét bi ddu cudi ding cch thire xit Iy thir nhét hay khéng
d6i v6i mot hodc nhidu song mang; hodc |

chi bdo viéc c6 cho phép thiét bi diu cubi ding cach thire xir 1y thir nhit hay khong
@61 v&i mot hodc nhiéu nhém s6ng mang, trong d6, nhém séng mang bao gém mot hodc
nhidu séng mang.

Theo céch thirc thuc hién khéc, viéc di vao hoic thoat ra ché dd khéng hoat dong béi
UE c6 thé duogc chi bao bai truong bit cu thé trong PDCCH 14p lich. Theo cach thic nay,
viéc di vao hodc thodt ra cdch thirc xtt 1y thir nhét dugce diéu khién theo thoi gian thuc dbi
v6i séng mang (tirc 13, séng mang thir cip dugc dé cap & trén) dua trén PDCCH.

Cu thé 13, trong khoang thoi gian hoat dong ciia DRX ma thiét bi diu cubi di vao, khi
cach thirc xtr Iy thtr nhit duge ding dbi v6i séng mang thi nhét dé xv 1y tin hiéu duoc
truyén bdi séng mang thir nhét, thi théng tin chi bao thi nhét duoc giri qua kénh didu khién
duong xubng duoc thu bdi bd phan truyén thong 32 thong qua séng mang tht hai, trong d6
thong tin chi bao thir nhét duge str dung dé chi bao viéc thoat ra cach thirc xit 1y thir nhét
d6i v6i séng mang thir nhét.

Dua trén thong tin chi bao thir nhét, bd phéan xr 1y 31 dugc tao cAu hinh dé diéu khién

viéc thoat ra cach thirc xtt Iy thir nhat doi vai séng mang thir nhat, va tin hiéu dugc truyén
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b&i séng mang thir nhat duoce xir Iy thong qua cach thitc xtt 1y thtt hai trén séng mang thir
nhét.

Ngoai ra, trong khoang thdi gian hoat dong ctia DRX ma thiét bj déu cubi di vao, khi
cach thire xtr 1y thir hai duoc ding d6i véi séng mang thr nhit dé xit 1y tin hidu duge truyén
b&i séng mang thir nhét, thi thong tin chi bao thir hai duge giri qua kénh didu khién dudng
xudng duge thu bdi bo phan truyén thong 32 thong qua séng mang thi nhét, trong d6 thong
tin chi bdo thit hai dwoc st dung dé chi bao viée di vao cach thirc xit Iy thir nhét dbi véi
séng mang thi nhét.

Vidu?2

Trén co s& vi du 1, khdc v6i vi du 1 & chd mot sb céch thirc xtr ly thir nhét dugc thém
vao, ¢b thé bao gbm:

trong thoi gian hoat dong, thiét dit sb phat hién PDCCH mo 14 gia tri thir nhit dugc
didu chinh, trong d6 gi4 trj thi nhat dugc didu chinh nhd hon so véi gid trj tht nhit ban dau
ctia sb phét hién PDCCH mo; hodc

trong thoi gian hoat déng, thiét dit sb tai nguyén ude lugng kénh 13 gia tri thit hai
dwoc didu chinh, trong d6 gi4 trj thir hai duoc didu chinh nhé hon so véi gia trj thi hai ban
dAu ciia s tai nguyén wée lugng kénh.

Vidu3

Vi du nay khéc véi cac vi du 1 va 2 & chd 12 vi du nay c6 thé dugc 4p dung cho séng
mang so cip va/hoic séng mang thir cép.

Trong vi du nay, cach thirc xir Iy thir nhét 1a:

trong khoang thoi gian hoat dong, séng mang thir cAp va/hodic séng mang so chp duogc
kich hoat di vao trang thai 18p lich khe chéo.

C4u hinh ctia trang thai 14p lich khe chéo bao gdm:

gid tri thtr nhét va gia tri thit hai;

trong d6, gid tri thir nhit 12 gia trj tdi thiéu cta do 1éch khe thoi gian ctia kénh chia sé
dudng xudng duoc 1ap lich boi kénh didu khién dudong xubng, gia tri thir hai 13 gié trj tdi
thidu clia @6 1&ch khe thoi gian ctia kénh chia sé dudng 1én dugc 18p lich béi kénh didu
khién duwong xudng, va

t§ s6 cia gid tri thir nhit trén gia tri thir hai 16n hon so véi gia tri toi thi€u dugce tao
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cAu hinh truéc.

N6i cach khéc, hoat dong cua UE trong trang thai 1dp lich khe chéo 13, UE gia dinh
1'5ng gid tri k0/k2 ctia 14p lich dit liéu dugc thu 16n hon so véi gia tri tdi thiéu dwoc tao cdu

inh trudec.

Gié tri thér nhdt kO twong tng véi gia tri ti thidu ctia d 1éch khe tir PDCCH téi
PDSCH dugec 1ép lich.

Gid trj thir hai k2 twong tmg vé6i gia tri toi thiéu ctia d6 1éch khe tir PDCCH t6i PUSCH
dugc 14p lich.

N6i chung, trong linh vire k§ thuét lién quan, viéc tiét kiém ning lugng cta tAt ca cac
song mang dugc tao cAu hinh béi thiét bi dAu cubi duge xi ly déng d8u, va do chi tiét cua
cach thire xir Iy tiét kiém ning lugng nhw vy turong d6i tho. Do do, theo giai phap dugc dé
xuét theo mot s& phuong 4n, cach thirc xir 1y ciia mot hodc nhiéu séng mang di vio thdi
gian hoat dong DRX c¢6 thé dugc diéu khién, vi dy, bao gém viéc xur ly chéng han nhw lam
gidm thoi gian gidm sat ctia thiét bi dau cubi va/hodc 1am gidm ndi dung gidm sét cia thiét
bi d4u cubi. B?mg cach nay, viéc tiét kiém nang lvong cia thiét bj dau cubi co thé dugce didu
khién v6i @6 chi tiét tinh té hon. Hon nita, twong tac bdo hiéu 16p vat Iy gitta phia mang va
phia ddu cudi khong lién quan dén viée xtr Iy, do d6 tranh dugc véAn d& 1am ting mao dau
bdo hi¢u 16p vat ly.

Ngoai ra, dura trén giai phap theo mot sé phwong 4n, thiét bi d4u cubi cling c6 thé duogc
kich hoat d& di vao cdch thirc xir Iy thi hai, ttrc 13, trang thai khong tiét kiém ning lugng,
thdng qua bo hiéu dong khi mot sé séng mang duge tao cdu hinh véi cach thire xit Iy thir
nhét, do d6 tranh viéc tré thoi gian phan hdi trong trang thai tiét kiém ning lugng,

Fig.6 12 hinh v& so d6 khéi thé hién thiét bi truyén thong 900 theo mdt phuong 4n clia
sang ché, ma c6 thé 1a, vi duy, thiét bi dau cudi dugc md ta theo céac phuong an dugc dé cap
& trén. Thiét b truyén théng 900 duoc thé hién trén Fig.6 bao gbm bd xir Iy 910, ma c6 thé
goi va chay chwong trinh mdy tinh tir bd nh¢ dé thuc hién phuong phép theo cdc phuong
4n clia sang ché.

Tuy chon 13, nhu dugc thé hién trén Fig.6, thiét bi truyén théng 900 con 6 thé bao
gdm bo nhé 920. Bo xtt 1y 910 ¢6 thé goi va chay chuong trinh may tinh tir bd nhé 920 dé

thuc hién phwong phép theo cic phuong an cia sang ché.
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Bo nhé 920 c6 thé 12 thiét bi riéng biét doc 1ap véi bd xir Iy 910, hodic ¢b thé dugec tich
hop trong bd xtt Iy 910.

Tuy chon 13, nhu dugce thé hién trén Fig.6, thiét bi truyén thong 900 con co thé bao
gdm b6 thu phat 930, va bd xir Iy 910 c6 thé diéu khién bo thu phat 930 dé truyén thong véi
cac thiét bi khéac. Cu thé 13, c6 thé gtri thong tin hodc dit liu téi cac thiét bi khéc, hodc thu
thong tin, dit liéu khac dwoc giri boi thiét bi.

B0 thu phat 930 c6 thé bao gdm b truyén va bod thu. Bo thu phat 930 con c6 thé bao
gém céc anten, va sd lugng anten ¢6 thé 12 mét hodc nhiéu.

Tuy chon 13, thiét bi truyén théng 900 c6 thé 1a thiét bi mang theo mot phuong én clia
sang ché, va thiét bj truyén théng 900 c6 thé thue hién quy trinh twong Gng duge thyc hién
boi thiét bi mang theo mdi phiong phép theo cic phuong 4n cia sang ché.

Tuy chon 13, thiét bi truyén théng 900 cu thé c6 thé 13 vé tinh hoic thiét bi mang theo
c4c phuong an cuia sang ché, va thiét bi truyén théng 900 c6 thé thuc hién cac thii tuc trong
ting dugc thire hién béi ddy cudi di dong/vé tinh theo mdi phuong phép theo céc phuong
4n ctia sang ché, ma s¢ khéng dwoc mo ta lip lai & day cho ngin gon.

Fig.7 12 hinh v& so dd khi thé hién chip theo mdt phuong 4n clia sang ché. Chip 1000
dwoc thé hién trén Fig.7 bao gdm bd xir 1y 1010, vabd xir 1y 1010 ¢6 thé goi va chay chuong
trinh mdy tinh tir bo nhé dé thue hién phwong phép theo cic phuong én cua sing ché.

Tuy chon 13, nhw dugc thé hién trén Fig.7, chip 1000 con ¢6 thé bao gdm bd nhé 1020.
Bo xtr 1y 1010 c6 thé goi va chay chuong trinh may tinh tir bd nhé 1020 dé thuc hién phuong
phap theo cdc phuong 4n clia sang ché.

Bo nhé 1020 c6 thé 1a thiét bi riéng biét doc 14p voi bd xir Iy 1010, hodic ¢6 thé duge
tich hop trong bo xtr Iy 1010.

Tuy chon 14, chip 1000 con c6 thé bao gdm giao dién nhap 1030. B xir Iy 1010 c6
thé didu khién giao dién nhap 1030 d& truyén thong véi céc thiét bi hogc chip khéc. Cy thé
la, b0 xr ly 1010 c6 thé dat duogc thong tin hodc dit liéu dugce gui boi thiét bj hodc chip
khéc.

Tuy chon 13, chip 1000 con c6 thé bao gdm giao dién xuét 1040. B xtr 1y 1010 c6 thé
didu khién giao dién xuét 1040 dé truyén thong véi cac thiét bi hodc chip khéc. Cu thé 13,

b6 xtr Iy 1010 ¢6 thé xudt ra thong tin hodc dit lidu cho céc thiét bi hodc chip khéc.
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Tty chon 13, chip nay c¢6 thé duge ap dung cho thiét bi mang theo cc phuong 4n ciia
sdng ché, va chip nay c6 thé thuc hién quy trinh twong tng dugc thyc hién béi vé tinh theo
phwong phép theo cic phwong 4n ciia sng ché. P& cho ngén gon, céc chi tiét khong duge
mo ta & day.

Phai hiéu ring chip dwoc d& cap theo mot sb phwong 4n ciia sang ché cling c6 thé duoc
goi 1 chip mirc hé théng, chip hé thdng, hé thdng chip, hodc chip trén hé théng.

Phai hidu ring bd xir Iy theo cac phuong an cia sdng ché c6 thé 12 chip mach tich hop
c6 kha ndng xir 1y tin hi€u. Theo mot quy trinh thuc hién, cidc budc ciia cdc phuong an
phwong phép duoc d& cap & trén c6 thé dugc hoan thanh bang cac mach 1dgic tich hop phén

ctmg trong bod xir Iy hodc céc 1énh dudi dang phan mém. Bo xir Iy duge & cép theo mot sb
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phuong an clia sang ché c6 thé 1a bd xr 1y da ning, bd x ly tin hiéu so (digital signal
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processor, DSP), mach tich hgp chuyén dung (application specific integrated circuit, ASIC),
mang cdng kha l4p trinh bing trudng (field programmable gate array, FPGA), hoic céc thiét
bi 16gic kha 1ap trinh, céc cbng roi rac hodc cac thiét bi 16gic tranzito, cac thanh phan phin
cting roi rac khac, ma c6 thé thuc thi hodic thuc hién cic phwong phap, bude, va cic so a6
khéi dugc boc 16 trong cdc phuong an cia sang ché. Bo xir ly da ndng co thé 12 b0 vi xtr ly
hoic bd xit Iy c6 thé 14 bo xir Iy thong thudng bét ky hodc bd xtr Iy twong tu. Cac bude cua
phuong phép dwoc bdc 16 theo céc dang thyc hién cia sang ché c6 thé dwogc thyc thi va
hoan thanh trire tiép bing bd xir Iy giai ma phan cing, hoic ¢ thé duge thuc thi va hoan
thanh bang dang két hop ciia phan cling va cidc mddun phdn mém trong bd xit ly gidi ma.
Modun phﬁn mém c6 thé dugc dit trong vat ghi trong linh vuc k¥ thuat da biét, ching han
nhu bo nhé truy nhap ngau nhién, bd nhé dang flash, by nhé chi doc, bd nhé chi doc kha
13p trinh, hodc by nhé kha 1ap trinh x6a dugce bang tin hiéu dién, cac thanh ghi. Vit ghi
duoc dit trong bd nhd, va bd xit Iy doc thong tin trong b nhé va hoan thanh cic bude cua
phwong phap néu trén két hop véi phin cimg.

B6 nhé duge dé cap theo mot ) phuong an cua sang ché c6 thé 13 bo nhd kha bién
hodc bo nhé bét kha bién, hodc c6 thé bao gdm ca hai bd nhé kha bién va bo nhé bét kha
bién. Theo mdt sb phuong an, bd nhé bat kha bién c6 thé 1 bo nhé chi doc (ROM), bd nhé
chi doc kha 14p trinh (PROM), b6 nhé chi doc kha 18p trinh x6a dugc (erasable PROM,
EPROM), by nh¢ chi doc kha 1dp trinh x6a dugce béng tin hiéu dién (EPROM, EEPROM)
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hodc bo nh¢ flash. B6 nhé kha bién c6 thé 12 bd nhé truy nhép ngiu nhién (RAM), ma dugc
st dung nhu b6 nhé ngoai. Thong qua vi du nhung khong han ché phin mé ta, nhiéu dang
ciia RAM c6 thé duoc st dung, vi du, bd nh¢ truy nhap ngau nhién tinh (static RAM,
SRAM), bd nhé truy nhap ngiu nhién dong (dynamic RAM, DRAM), b6 nh¢ truy nhap
nglu nhién dong ddng bd (synchronous DRAM, SDRAM), bd nhé truy nhap ngiu nhién
dong ddng bo tbe do dir lidu gip ddi (double data rate SDRAM, DDR SDRAM), bo nhé
truy nhap ngu nhién dong ddng bo ting cudng (enhanced SDRAM, ESDRAM), bd nhé
truy nhdp ngdu nhién dong lién két déng bd (synchlink DRAM, SLDRAM), va bd nhé truy
nhép ngu nhién dong rambus truc tiép (direct rambus RAM, DR RAM) va v.v.. Phai luu y
ring cic bd nhé trong cdc hé théng va phrong phép duoc mo ta & diy nham bao gbém nhung

) nhé néu trén va céc loai bd nhé bét ky thich hgp khéc.

cdangb
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Phai hiéu ring céc bd nhé duge d& cip & trén chi 13 vi du khong nhim han ché sang
ché. Vi dy, bd nhé theo cac phuong an cta sang ché ciing c6 thé 12 bd nhé truy nhap ngiu
nhién tinh (static RAM, SRAM), bd nhé truy nhdp ngiu nhién dong (dynamic RAM,
DRAM), b6 nhé truy nhép ngiu nhién dong ddng bd (synchronous DRAM, SDRAM), bo
nh¢ truy nhép ngu nhién dong ddng bo tde do dir lidu gip ddi (double data rate SDRAM,
DDR SDRAM), bd nh¢ truy nhip ngiu nhién dong ddng bo ting cudng (enhanced SDRAM,
ESDRAM), b6 nhé truy nhép ngdu nhién dong lién két dong bd (synchlink DRAM,
SLDRAM), va bd nhé truy nhip ngiu nhién dong rambus truc tiép (direct rambus RAM,
DR RAM), va bd nhé twong tir. N6i cach khac, bd nhé theo cac phuong an cua sang ché
nhim bao gdm, nhung khong han ché cac dang bd nhé néu trén va céc loai bd nhé bét ky
thich hop khac.

Fig.8 12 hinh v& so db khdi thé hién hé théng truyén thong 1100 theo mot phwong an
clua sang ché. Nhu dugc thé hién trén Fig.8, hé thdng truyén thong 1100 bao gbm thiét bi
dau cudi 1110 va thiét bi mang 1120.

{6] day, thiét bi dau cudi 1110 ¢6 thé dugc tao cdu hinh dé thue hién cic chirc ning
tuong tng dugce thue hién béi UE theo phwong phap duoc d& cap & trén, va thiét bj mang
1120 c6 thé dugc tao cAu hinh dé thue hién céc chirc ning twong tmg dugc thue hién boi
thiét bi mang theo phwong phap dugc d& cap & trén. D& cho ngin gon, c4c chi tiét s& khong

dugc mo ta lai & day.
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Céc phurong 4n clia sang ché con dé xuét vat ghi co thé doc dugc bing méy tinh, ma
dugc tao cAu hinh dé luu chuong trinh méy tinh.

Tay chon 13, vat ghi ¢6 thé doc duge bﬁng mAy tinh c6 thé duge 4p dung cho thiét bi
mang hodc vé tinh theo mot sb phwong 4n ctia sang ché, va chwong trinh may tinh 1am cho
may tinh thyc thi quy trinh twong Gng dugc thuc hién béi thiét bi mang theo mdi phuong
phap theo mot s6 phuong 4n ciia sang ché. Dé cho ngén gon, cic chi tiét s& khong dugc mé
ta lai & day.

San phdm chuong trinh may tinh cfing dwgc dé xuit theo mot sb phurong 4n ciia sing
ché, bao gdm c4c 1énh chuong trinh may tinh.

Tuy chon 13, san phdm chuong trinh may tinh c6 thé duoc 4p dung cho thiét bi mang

v~ 1t fl«er\

~ A
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phuong 4n cla sang ché, va 1énh chuong trinh mdy tinh lam cho
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méy tinh thue thi quy trinh twong Gng duge thyuc hién béi thiét bi mang theo mdi phwong
phép theo mot s6 phuong 4n ciia sang ché. P& cho ngén gon, cac chi tiét s& khong dwgc mo
ta lai ¢ day.

Chuong trinh méy tinh ciing duoc dé xuit theo mot s6 phuong 4n cuia sang ché.

Tuy chon 13, chuong trinh may tinh c6 thé duogc ap dung cho thiét bi mang hodc vé
tinh theo mot sb phwong an ctia séng ché. Khi chuwong trinh mdy tinh dwgc chay trén may
tinh, thi mdy tinh ndy duoc lam cho dé thuc thi quy trinh twong tng duge thyc hién boi
thiét bi mang theo mdi phuwong phap theo mét sb phuong an ciia séng ché. Pé cho ngin gon,
céc chi tiét s& khong dwoe mo ta lai & day.

Ngudi ¢6 hiu biét trung binh vé linh vuc k¥ thuat nay c6 thé nhén ra ring cac don vi »
va céc bude thuat toan cia mdi vi du dugc mo ta két hop v6i cac phuong dn duge bde 10 &
day c6 thd duge thue hién boi phin cimg dién tir, hodc dang két hop ctia phan mém méy
tinh va phén cimg dién tir. Viéc cic chirc ning ¢ dugc thuc hién béi phén cimg hay phén
mém hay khong tity thudc vao cac tng dung cu thé va céc rang bude thiét ké ctia cac giai
phap ky thuét. Nguoi c6 hiéu biét trung binh v& linh vuce k§ thuat ndy c6 thé st dung céc
phuong phép khéc nhau dé thuc hién céc chirc ning dwgc md ta cho mdi tmg dung cu thé,
nhung khdng nén coi dang thuc hién nhu vay nim ngoai pham vi cta sang ché.

Ngudi ¢ hiéu biét trung binh vé linh vuc k¥ thuat ndy c6 thé hidu r6 rang, dé thuan

tién va ngan gon cho phan mo ta, thi cac quy trinh 1am viéc cu thé clia cac h¢ thong, thiét
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bi va don vi duge md ta & trén c6 thé tham khao cic quy trinh twong g theo cic phuong
an phuong phap duogc dé cp & trén, va khong duogc lip lai & day.

Theo mot sd phuong an dugce d@ xuit theo sang ché, phai hiéu réng hé théng, thiét bi,
va phwong phép duge bdc 16 ¢6 thé dwgc thuc hién theo cac cach khéc. Vi dy, cac phuong
an thiét bi duge md ta & trén chi 13 vi du. Vi du, dang phan chia don vi chi 12 dang phan
chia chirc niing 16gic, va c6 thé c6 cic dang phéan chia khac theo dang thuc hién thuc té. Vi
du, nhiéu don vi hodc thanh phe‘in 6 thé duge két hop hoac tich hgp vao trong hé théng
khéc, hodc mot s6 ddu hiéu c6 thé duoc bo qua hodc khong dugc thuc hién. Ngoai ra, lién
két twrong hd hoic lién két hodc két ndi truyén thong truc tiép duoc thé hién hodc dé cap co
thé 13 lién két hoic két ndi truyén thong gian tiép thong qua mot sé giao dién, thiét bi, hozic
don vi, va c6 thé & dang dién ti¥, co khi hoic dang khac.

LULL Vi il
g 3 v

Céc don vi duge md ta nhu céc thanh phin riéng biét ¢ thé hoic khong thé tach bist
v& mit vat 1y, va c4c thanh phin dugc thé hién nhu cic don vi c6 thé hodc khong thé 13 cac
don vi vt ly, tirc 13, c6 thé duge dit trong mét vi tri, hodc ¢ thé dwoc phan bd trén nhidu
don vi mang. Mot sb hodc tit ca cac don vi ndy c6 thé duoc chon theo cc yéu cau thuc té
dé dat dwoc muyc dich ca giai phap cia phwong an cia sang ché.

Ngoai ra, cdc don vi chirc ning theo cdc phuong an khac nhau ciia sang ché c6 thé
duoc tich hop vao trong mot don vi xir 1y, hodc mdi don vi c6 thé tdn tai doc 1ap vé& mit vat
1y, hodc hai hodc nhiéu don vi ¢6 thé dugce tich hop thanh mdt don vi.

Néu cac chirc ning duge thuc hién dudi dang cac don vi chirc ning phan mém ma
duoc ban hodc duge st dung nhu san phdm doc 14p, thi san phdm nay c6 thé duoc luu trong
vat ghi co thé doc duoc ban g mdy tinh. Dya trén su hiéu biét nhur vay, vé co ban giai phap
k¢ thuat cia sang ché hoic, n6i cach khéc, phﬁn dong goép cho linh vuc ky thuat da biét,
hoic cic phan khac cua giai phap k§ thuét nay co6 thé duoc thuc hién duéi dang san phim
phin mém. San phdm phin mém mdy tinh duge huu trong vat ghi, bao gbm mét sb 1énh
duge st dung dé chi thi thiét bi mdy tinh (ma cé thé 1a may tinh c4 nhan, may chu, hoic
thiét bi mang, va thiét bi twong trr) d& thire hién toan bd hodic mot s6 bude clia phwrong phép
dwoc mb ta theo mot sd phuong an cua sang ché. Vat ghi duge dé cap & trén bao gdm vit
ghi khac nhau ma c6 thé lwu cac ma chuong trinh, ching han nhu 6 dia U, 6 dia cing di

dong, ROM, RAM, dia tu, hodc dia quang.
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No6i dung & trén chi 1a dang thuc hién cu thé cia cac phuong 4n cua sing ché, ma
khong han ché pham vi bdo h clia cdc phuong 4n cia sdng ché. Phuong 4n cai bién hodc
phurong 4n thay thé bit k¥ dugc thuc hién béi ngudi c6 hiéu biét trung binh vé linh vuc k¥
thut ndy ndm trong pham vi k¥ thuat duoc boc 16 theo mot sé phuong an ciia sang ché déu
duoc bao vé béi pham vi bao hd ca cac phuwong 4n cia sang ché. Do d6, pham vi bao hd

clia cdc phuong an cda sang ché s€ tuén theo pham vi bdo ho ctia cac diem yéu cau bao hd.
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YEU CAU BAO HO

1. Phuong phap dé thu tin hiéu bao gdm céc buéc:
diéu khién, béi thiét bi diu cubi khi di vao thoi gian hoat dong cia thu gidn doan
(discontinuous reception, DRX), mét hoc nhidu séng mang dé xtr Iy tin hiéu duogc truyén
boi s6ng mang théng qua cach thire xir Iy thi nhét;
trong d6, trong cach thire xir Iy thtr nhét, viée xir ly bi ngiling, trong it nhat mot phan
cua thoi gian hoat dong, dbi v6i it nhat mot phﬁn cua tin hiéu duoc truyén bdi mot hoac
nhidu séng mang,
phwong phép nay con bao gdm cac bude:
dat dugc thong tin cdu hinh dwoc giri boi thiét bi mang, trong d6 thong tin chu
hinh dugc st dung dé chi bao viée ¢6 cho phép hiét bj ddu cudi ding cach thirc
xtt Iy thir nhat hay khéng di voi mot hodc nhidu séng mang; va
khi thong tin cAu hinh chi béo ring thiét bj diu cubi khong duge cho phép dé dung
cach thire xi Iy thtr nhét d6i v6i mot hodc nhiéu séng mang, thi diéu khién, béoi
thiét bi diu cudi trong khoang thdi gian hoat dong, d& xit Iy tin hidu dugc truyén
b6i mot hodc nhidu séng mang thdng qua cach thirc xtt 1y thit hai,
trong d6, cach thirc xir 1y thir hai khéc véi cach thirc xit ly thur nhét, va trong cach thirc
xtr Iy thir hai, viéc xtr Iy dwoc duy tri d6i véi tin higu duoc truyén boi séng mang trong
khoéng thoi gian hoat dong, va viée xir Iy duge duy tri bao gdm viéc gidm sat khong gian
tim kiém kénh diéu khién dugc tao cdu hinh cia song mang.
2. Phuong phép theo diém 1, trong d6 viéc ngimg xtr ly it nhit mot phén cta tin hiéu duoc
truyén boi mot hoic nhidu séng mang bao gdm it nhit mot hoat dong trong sb:
trong thoi gian hoat déng, ngimg viée giam sét it nhat mot phan ciia khong gian tim
kiém kénh diéu khién duong xudng vét ly (physical downlink control channel, PDCCH);
trong thoi gian hoat dong, gidm sét it nhat mot phan ciia khéng gian tim kiém PDCCH
bing c4ch st dung chu ky giam sat dugc diéu chinh, trong d6 d6 dai cta chu ky gidm st
duge diu chinh 16n hon so véi d6 dai ciia chu ky gidm sat ban dau;
trong thoi gian hoat dong, thiét dit sé phat hién PDCCH mo 14 gia trj thit nhét dugc
diéu chinh, trong d6 gi4 tri thir nht duoc didu chinh nhd hon so véi gia tri thi nhat ban dau

ctia sb phét hién PDCCH mo; hoic
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trong thoi gian hoat ddng, thiét d4t s6 tai nguyén wéc lwgng kénh 13 gia tri thir hai duoc
didu chinh, trong d6 gié tri thtr hai duoc diéu chinh nhé hon so véi gia tri thir hai ban dau
ctia sb tai nguyén wdc luong kénh.
3. Phuong phép theo diém 2, trong d6 phuong phép nay con bao gbm cac bude:

nhan chu ky giam sat duge didu chinh bang cach diéu chinh chu ki giadm sét ban dau
dua trén hé sb diéu chinh;

hodc,

xé4c dinh chu ky gidm sat dugc tao cdu hinh truée 1a chu ky giam st dugc didu chinh.
4. Phuong phép theo diém bét ky trong s6 cac diém tir diém 1 dén 3, trong d6 phwrong phép
nay con bao gdm céc budce: ‘

DY

trong khoang it nhat mét phan cta thoi gian hoat dong ctia DRX ma thiét bi dau cudi
di vao, khi viéc xt Iy cida tin hi€u duoc truyén bdi séng mang thir nhét bi ngung, thi thu,
théng qua song mang thir hai, thong tin chi bao thir nhit duge giri qua kénh diéu khién
dudng xudng, trong d6 thong tin chi bao thit nhéit duge st dung dé chi bao thiét bj dau cudi
xir Iy tin hidu dugc truyén bdi s6ng mang thir nhat; va

duy tri, dva trén thong tin chi bao thir nhét, viéc xir Iy dbi véi tin hisu dugc truyén boi
séng mang thir nhit trong khoang thdi gian hoat dong, va viéc xit Iy duge duy tri bao gdm
viéc gidm sat khong gian tim kiém kénh diéu khién dugc tao c4u hinh ctia séng mang th
nhaft.b
5. Phuwong phép theo diém 4, trong d6 phuong phap niy con bao gbm bude:

trong khoang thoi gian hoat ddng cia DRX ma thiét bi dau cubi di vao, khi viéc xtr 1y
dwoc duy tri d6i véi tin hiéu duoc truyén béi soéng mang thir nhét, thi thu, thong qua séng
mang thtr nhét, thoéng tin chi béo th hai dwoc giri qua kénh didu khién duong xubng, trong
d6 thong tin chi bao thir hai dwoc st dung dé chi bao thiét bj dau cudi nglg viée xit 1y tin
hiéu dwoc truyén boi song mang thtr nhét.
6. Thiét bi dau cudi bao gdm:

bd phén xit ly, duogc tao cAu hinh dé diéu khién, khi di vao thoi gian hoat dong ctia thu
gidn doan DRX, mét hogc nhidu séng mang dé xt 1y tin hidu dwoc truyén boi séng mang
thong qua céch thirc xtr Iy thir nhit;

trong d6, trong cach thirc xir 1y thir nhat, viéc xir ly bi ngiing, trong it nhat mot phan
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cta thoi gian hoat dong, dbi v6i it nhat mot ph?m ctia tin hiéu dwge truyén béi mot hoic
nhiéu séng mang,

thiét bi ddu cubi con bao gém: b6 phén truyén thong, dugc tao cAu hinh dé dat duoc
théng tin cAu hinh duogc giri boi thiét bj mang, trong d6 thong tin cAu hinh dugc st dung dé
chi bao viéc c6 cho phép thiét bj diu cudi diing cach thirc xir Iy thir nhit hay khong dbi voi
mdt hodc nhiéu séng mang;

trong d6 bd phén xir ly duoc tao cAu hinh dé, khi thong tin cAu hinh chi bao rﬁng thiét
bi ddu cudi khong dwgc cho phép dé ding cach thire xtr Iy thir nhét dbi véi mot hodic nhidu
séng mang, thi diéu khién, trong khoang thoi gian hoat dong, dé xu 1y tin hidu duoc truyén
b6i mot hodc nhidu séng mang théng qua cach thire xir Iy thir hai,
trong do, cach thirc x1t 1y thir hai khac véi cach thire xu 1y thir nhét, va trong cach thirc
xit Iy thtr hai, viée xt ly duge duy tri dbi v6i tin hiéu duge truyén boi séng mang trong
khoang thoi gian hoat dong, va viéc xir Iy duge duy tri bao gdm viéc gidm sit khong gian
tim kiém kénh diéu khién duoc tao cdu hinh cia séng mang.
7. Thiét bi dAu cudi theo diém 6, trong d6 viéc ngimg xir Iy it nhat mot phan cta tin hidu
duoc truyén bsi mot hodc nhidu séng mang bao gbm it nhét mot hoat dong trong sb:

trong thdi gian hoat déng, nglmg viée gidm sat it nhat mot phan cia khong gian tim
kiém kénh didu khién duong xudng vét Iy PDCCH;

trong thoi gian hoat dong, giam sét it nhit mot phin ciia khong gian tim kiém PDCCH
bing cach sir dung chu ky giam séat duge diéu chinh, trong d6 do dai ctia chu ky gidm sat
duoc didu chinh 16n hon so v6i do dai cia chu ky giam sat ban dau;

trong thoi gian hoat dong, thiét dat sb phat hién PDCCH mo 1a gi4 tri thir nhit duge
didu chinl, trong d6 gid tri thir nhit dwoc didu chinh nho hon so véi gia tri thit nhét ban dau
clia sb phét hién PDCCH mo; hodc

trong thoi gian hoat dng, thiét dat s tai nguyén uée lwgng kénh 12 gid tri thi hai dugc
didu chinh, trong d6 gi4 tri thir hai dwoc didu chinh nhé hon so véi gié trj thit hai ban dau
ctia sb tai nguyén uéc lwong kénh.
8. Thiét bi dAu cubi theo diém 7, trong d6 bo phén xit Iy con dugc tao cAu hinh dé nhan chu
ky gidm sat duoc didu chinh bing cach didu chinh chu ky gidm st ban dAu dwa trén hé sb

di€u chinh;
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hoac,

xac dinh chu ky giam sat dugc tao cAu hinh trudce 13 chu ky gidm sat duwoc diéu chinh.
9. Thiét bi d4u cubi theo didm bét ky trong sb cac diém tir diém 6 dén 8, trong d6 bd phan
truyén thong con duoc tao cu hinh dé, khi di vao thoi gian hoat dong cua DRX, trong
khoéng it nhit mot phan cia thoi gian hoat ddng va khi viée xir 1y ctia tin hiéu duge truyén
béi séng mang thir nhit bi ngimg, thi thu, thong qua séng mang thir hai, thong tin chi bao
thir nhét dugc gii qua kénh didu khién duong xubng, trong d6 théng tin chi béo thi nhit
dwoc st dung dé chi bao thiét bi dau cudi xir 1y tin hiéu dwoc truyén béi séng mang thir
nhét; va

b6 phén xir Iy duoc tao ciu hinh dé duy tri, dua trén thong tin chi bao thi nhét, viée xtr
Iy dbi v6i tin hiéu dirge truyén boi séng mang thir nhét trong khoang thoi gian hoat dong,
va vide xit Iy dugc duy tri bao gdm viée gidm sat khong gian tim kiém kénh diéu khién
dwoc tao cAu hinh clia séng mang thir nhét.
10. Thiét bi dau cubi theo diém 9, trong d6 bd phan truyén thong con dugc tao cAu hinh dé,
trong khodng thoi gian hoat ddng va khi viéc xttr Iy duwgce duy tri d6i v6i tin hiéu dugc truyén
boi séng mang thir nhét, thi thu, théng qua séng mang thir nhét, théng tin chi bdo tht hai
duoc giri qua kénh didu khién duong xudng, trong d6 théng tin chi bdo tht hai dwgc st
dung dé chi bao thiét bj dau cudi ngimg viéc xtt Iy tin hidu dwgc truyén bdi séng mang thir
nhét,
11. Thiét bi dau cudi bao gdm: bd xir 1y va bd nhé duoc tao c4u hinh dé luvu chuong trinh
may tinh c6 thé thue thi duoc bai b xir 1y,

trong d6 bd nhé dugc tao céu hinh dé lvu chuong trinh may tinh, va bo xir ly duogc tao
céu hinh d& goi va chay chwong trinh may tinh duoc lru trong bd nhé, do d6 thuc hién
phwong phép theo diém bt ky trong s6 céc diém tir diém 1 dén 5.
12. V4t ghi ¢6 thé doc dugc bang may tinh, dugc sir dung dé luu chuong trinh may tinh,
trong d6 chrong trinh may tinh 1am cho may tinh thye hién phuong phép theo diém bét ky

trong s0 cac diem tir diem 1 dén 5.
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Khi thiét bi ddu cudi di vao chu ky thoi gian hoat dong thu gian
doan (DRX), thi didu khién mot hoic nhidu séng mang dé sir dung
cach thirc xtr Iy thur nhét dé xi 1y tin hiéu duge truyén boi cac

séng mang nay

Fig.2
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khe khe

K0=0 en N <n+1) Ngay cé khi dat dén chu trinh
PDCCH, thi vin can bd dém

ma khéng 1ap lich
\ ) Viéc xtt Iy PDCCH tuin theo
. yéu cau thoi gian nghiém ngat,
Chu trinh PDCCH= 2 khe (trong khe n) hdp mau xam

thay @61 tiy tir chi bao phén tan
s6 vo tuyen khong thé ngi va
can by dém

Viéc xi Iy PDCCH dugc néi
16ng déi vai mot khe, (trong
khe n+1) hop miu xam thay
d6i tir tir chi bao phan tan s6 vO
tuyen c6 thé ngl do d6 1am
giam d4ng ké murc tiéu thy dién
nang

N
Chu trinh PDCCH =2 khe
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