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(21) 1-2022-02349

(57) Cac phuong an thuc hién & day dé cap t6i phuong phap duoc thuc hién béi thiét
bi nguoi ding (UE - User equipment) (10), dé truyén thong trong mang truyén thong
khong day.

UE (10) thu nhén tin hiéu danh thitc voi su chi bao nhiéu bit tx nat mang vo
tuyén (12), trong d6 su chi bao nhidu bit bao gdm bit thi nhét chi bdo bét dAu hoic
khong bét diu, cho 6 thir nhét, bd dinh thoi khoang thdi gian bat & mot hodc nhidu su
xuét hién tip theo ciia khoang thoi gian bét, va bit thir hai chi béo 4p dung dong thai
ngu hodc khéng ngt trén 6 th\r hai ¢ su xuét hién tiép theo ctia khodng thoi gian bat
cho 6 thwr hai. UE (10) con thuc hién hanh ddng li€n quan tdi tin hiéu danh thirc tinh
t6i sy chi bao nhiéu bit d4 thu nhan. Phuong phép va nit mang vé tuyén dé xi 1y viéc
truyén thong clia thiét bi ngudi dung, phuong tién luu trit may tinh doc duoc, va thiét

bi ngudi dung cling dwoc d& xuit.
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Linh vue k§y thuit dwoc dé cip

Céc phuong 4n thue hién & day d& cap t6i nat mang vo tuyén, thiét bi nguoi dung
(UE - User equipment) va cac phuong phap dugc thuc hién trong doé li€n quan tdi viée
truyén thong khong day.Hon nita, san phAm chuong trinh may tinh va phwong tién luu
trlt may tinh doc dugc cling dugc dua ra ¢ day. Dic biét 13, cdc phuong 4n thyc hién &
day dé cap tdi viée xur Iy hodc viéc cho phép su truyén thong, ching han viée xir I cac
tin hidu danh thitc (WUS - Wake-up signal) tir nit mang v6 tuyén trong mang truyén
thong khong day.
Tinh trang k§ thuit ciia sang ché

Trong mang truyén thong khong diy dién hinh, cac UE, con dugc biét t6i nhu
cac thiét bi truyén thong khong diy, cac tram di dong, cic tram (STA - Station)
va/hodc cac thiét bi khong diy, truyén théng qua mang truy nhdp vo tuyén (RAN -
Radio access Network) téi mot hodc nhidu mang 13i (CN - Core network). RAN bao
phu khu vuc dia Iy ma duoc chia thanh cac khu vuc phuc vu hodc cac khu vuc 6, véi
mdi khu vuc phuc vu hodc khu vuce 6 duge phuc vu bdi nit mang nhu nit truy nhap
ching han diém truy nhap Wi-Fi hoic tram gbc v6 tuyén (RBS - Radio base station),
ma trong mdt vai k¥ thudt truy nhap vo tuyén (RAT - radio access technology) cling co
thé dugc goi 13, vi du, NodeB, NodeB tién hoa (eNodeB) va gNodeB (gNB). Khu vuc
dich vu hodc khu vuc 6 1a mét khu vuce dia 1y trong d6 viing phu song vo tuyén duoc
cung cip boi niit mang v6 tuyén. Nut mang v tuyén van hanh trén cac tan sé vo tuyén
dé truyén thong trén giao dién khong gian véi cc thiét bi khong day trong pham vi cia
nit truy nhap. Nat mang v6 tuyén truyén thong trén tuyén xudng (DL - Downlink) vé6i
thiét bi khong day va thiét bi khéng ddy truyén thong trén tuyén 1én (UL - Uplink) véi
nut truy nhap.

Hé¢ thong vidn théng di dong toan ciu (UMTS - Universal Mobile
Telecommunications System) 1 mang vién thong thé hé thi ba, vén duoc tién hoa tir
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hé théng théng tin di dong toan cdu (GSM - Global System for Mobile
Communications) thé hé thir hai (2G - Second generation). Mang truy nhip vo tuyén
trén miat ¢4t UMTS (UTRAN - UMTS terrestrial radio access network) vé ban chat 1a
RAN st dung da truy nhdp phin chia ma dai réng (WCDMA - Wideband code
division multiple access) va/hodc truy nhip goi tin tc d6 cao (HSPA - High-Speed
Packet Access) dé truyén thong véi cac thiét bi nguoi ding. Trong didn dan d3 biét t6i
nhu dy 4n d6i tic thé hé thi ba (3GPP - Third Generation Partnership Project), cdc nha
cung cp vién thong d& xudt va ddng ¥ vdi cac tiéu chudn cho cac mang thé hé hién tai
vi twong lai va cu thé 1 UTRAN, va diéu tra toc d6 dit lidu va dung luong vo tuyén
dugc ning cao. Trong mot vai RAN, nhu trong UMTS, mét vai nlit mang vo tuyén co
thé duoc két ndi, chéng han, be‘“mg cac duong day trén d4t hodc vi song, voi nut bo diéu
khién, nhu bo didu khién mang vo tuyén (RNC - Radio network controller) hoadc bd
didu khién tram gdc (BSC - Base station controller), von gidm sat va didu phdi cac
hoat dong khic nhau ctia nhidu nit mang vé tuyén d3 duoc két ndi vao d6. Cac RNC
thuong dugc két ndi v&i mot hodc nhidu mang 16i.

Céc dic ta k¥ thuat cho hé thng goi tin tién hoa (EPS- Evolved Packet System)
da dugc hoan thanh trong du an dbi tac thé hé thit ba (3GPP) va cong viée nay tiép tuc
trong céc ban phat hanh 3GPP sép t6i (Rel - Release), nhu céac mang 4G va 5G. EPS
bao gébm mang truy nhdp vO tuyén trén mit dit toan cdu tién héa (E-UTRAN -
Evolved Universal Terrestrial Radio Access Network), con dugc biét t&i nhu mang
truy nhip vo tuyén tién héa dai han (LTE - Long-Term Evolution), va 16i géi tin tién
hoa (EPC - Evolved Packet Core), con dwgc biét téi nhw mang 15i tién hoa kién tric hé
thdng (SAE - System Architecture Evolution). E-UTRAN/LTE la k¥ thuét truy nhap
vo tuyén 3GPP trong d6 céc nit mang vo tuyén duoc két ndi truc tiép voi mang 13i
EPC. Nhu viy, mang truy nhdp vo tuyén (RAN - Radio Access Network) cua EPS c¢6
kién trtic vé ban chét 13 “phing” bao gdm c4c niit mang v tuyén duoc két ndi truc tiép
v&i mot hodc nhidu mang 15i.

Vi cac ky thuat 5G ndi 1én con dugce biét t6i nhu vo tuyén méi (NR), viée sir
dung rat nhiu phan ti ang ten truyén va thu nhén rit duoc quan tdm vi nd giup cho c¢o
thé st dung viéc tao chum tia, nhu viéc tao chum tia phia truyén va phia thu nhén.
Viéc tao chum tia phia truyén nghia 1a bd truyén c6 thé khuéch dai céc tin hiéu da
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truyén theo hudng hodc cac hudng di lya chon, trong khi ngén chdn céc tin hi¢u da
truyén theo cdc huéng khéc. Theo cich twong tir, & phia thu nhan, bo thu cé thé
khuéch dai cac tin hiéu tir hudng hodc cac hudng da lwa chon, trong khi ngin chin cac
tin hiéu khong mong mudn tir cac hudng khac.

Viéc tao chum tia cho phép tin hidu tré nén manh hon d6i véi két ndi riéng 1&.
Trén phia truyén diéu nay co thé dat dwoc bing cach tip trung cong suit truyén theo
huéng (cic hudng) mong mudn, va trén phia thu nhan didu nay c6 thé dat duoc bing
cach ting d6 nhay cia bd thu theo huéng (cac hudng) mong mubn. Viée tao chum tia
néu trén ning cao thong lwong va ving phi séng cia sy két ndi. N6 ciing cho phép
giam nhiéu tr cac tin hiéu khong mong mudn, nhd d6 cho phép mot vai hoat dong
truyén dong thoi trén nhiéu két ndi riéng 1€ sir dung cung cdac tai nguyén trong mang
luéi thoi gian-tan sb, cAi goi I nhiéu dau vio nhiéu diu ra (MIMO- Multiple Input
Multiple Output) nhiéu nguoi ding.

Su két tap song mang (CA - Carrier Aggregation) thudng dugc sit dung trong cac
hé thdng NR (5G) va LTE dé cai thién téc d6 thu nhn va truyén dit liéu cua UE. Vé&i
su két tap song mang, UE ban dau thudng van hanh trén mét 6 phuc vu duy nhét dugc
goi 13 6 so cip (Pcell). Pcell dugc van hanh trén séng mang thanh phin trong dai tan
s6. UE sau d6 dwoc tao cAu hinh béi mang v6i mot hodc nhidu 6 thit cp (SCell) hodc
6 phuc vu thir cip (Scell (c4c Scell)). Mai Scell ¢6 thé tuong tng vé6i song mang thanh
phén (CC - Component carrier) trong cting mot dai tan s (CA noi dai) hodc dai thn sb
khéc (CA lién dai) véi dai tin s§ ciia CC tuong tng véi Peell. D& UE truyén/thu nhan
dit liéu trén Scell (cac Scell) (ching han, bang cich thu nhan théng tin kénh ding
chung tuyén xudng (DL-SCH - Downlink-shared channel) trén kénh dung chung tuyén
xudng vat Iy (PDSCH - Physical downlink shared channel) hodc bing cach truyén
thong tin kénh ding chung tuyén 1én (UL-SCH - Uplink-shared channel) trén kénh
ding chung tuyén 1én vat Iy (PUSCH - Physical uplink shared channel), Scell (cac
Scell) can phai dugc kich hoat béi mang. Scell (cac Scell) cling c6 thé duoc dimg kich
hoat va sau d6 dugc kich hoat lai néu cin théng qua sy bao hi€u kich hoat/ding kich
hoat.

Fig.1 minh hoa céc thu tuc ¢6 lién quan tGi kich hoat/ding kich hoat Scell duogc
chi rd cho Rell5 NR. Nhu dugc thé hién trén hinh v€, ngoai trir vi€c bdo cdo thoéng tin
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trang thdi kénh (CSI - Channel state information), UE dwoc cho phép bat ddu thyuc hién
‘cac hanh ddng c6 lién quan téi kich hoat’ khic, ching han gidm sat kénh didu khién
tuyén xubng vét Iy (PDCCH - Physical downlink control channel) cho Scell, truyén
kénh diéu khién tuyén 1én vat ly (PUCCH - Physical uplink control channel)/tin hiéu
tham chiéu do sau (SRS - Sounding reference signal) trén Scell, trong pham vi d3i chi
13 clia cac khe. Nghia 13, sau d tré kich hoat duoc yeu cau nho nhét, duoc chi rd trong
TS 38.213 v. 15.0.0, va truéc do tré kich hoat cho phép 16n nhét, duoc chi rd trong TS
38.133 v 15.0.0. Viéc bao cdo CSI cho Scell bat dau, va ding, véi do 1éch khe cé dinh
sau khi thu nhén 1¢énh kich hoat, hodc dimng kich hoat.

Dugce chi bdo trurde tién 1a khe trong d6 1énh kich hoat Scell, chéng han, ph'?ln tur
diéu khién (CE - Control element) diéu khién truy nhdp phuong tién (MAC - Medium
access control)), duoc thu nhan. Sau dé, duge chi béo 1a khe, dugce ké soc chéo, trong
d6 UE bét dau viéc bo cdo thdng tin trang thai kénh (CSI) cho Scell. Ngoai pham vi
(OOR - Out of range) dugc béo cao cho dén khi Scell khong duoc kich hoat. UE c6 thé
bét ddu viéc giam sat PDCCH va ép dung céc hanh dong c6 lién quan t6i kich hoat
khac tir khe nay. Ngoai ra, duoc thé hién 13 khe, duoc ké soc ngang, nho d6 UE s& bit
dau viéc gidm sat PDCCH va ap dung hanh dong c6 lién quan t&i kich hoat khac da
md ta trong 38.321 v. 15.0.0 diéu con 5.9. Qua trinh dung kich hoat cling dwoc thé
hién trén Fig.1 trong d6 dugc thé hién 14 khe trong d6 1énh dung kich hoat Scell (CE
MAC) duoc thu nhan. UE ¢6 thé dung viéc giam sat PDCCH va 4p dung cac hanh
dong c6 lién quan téi dimg kich hoat khac tr khe ndy. Sau d6, duogc chi bao 1a khe,
duoc ké soc chéo, trong d6 UE s& dung viéc giam sat PDCCH va ap dung hanh dong
c6 li€n quan téi dirng kich hoat khdc dd mé ta trong 38.321 v. 15.0.0 diéu con 5.9.
Ngoai ra, dugc chi bao 1a khe trong d6 UE dirng viéc bao cdo CSI cho Scell.

Bén dudi, dwgc thé hién 1a d6 tré kich hoat dwoc yéu cAu nhé nhit va d6 trd kich hoat
cho phép 16n nhét cho mot vai didu kién vi du:

eDo tré kich hoat dugc yéu cdu nho nhét 1a k1+3ms+1 khe nhu dugc chi rd

38.213 diéu con 4.3. Gia sir td hop s hoc 30kHz cho Pcell, va k1=4, do trd néu

trén s€ 1a 5,5ms.

4/58



47688 5/58

e Do tré kich hoat cho phép 16n nhat phu thudc vao céc diéu kién di mé ta trong
38.133 diéu con 8.3.2 va gi4 tri thay ddi dua trén cu hinh do ctia UE, khoang tan
s6 van hanh va céc khia canh khac.
o Gid st T_HARQ trong 38.133 v. 15.0.0 c6 nghia tuwong tu voi kl
trong 38.213, va gia sir ‘Scell d biét’ v6i chu ky do Scell bing hodc nhé
hon [160ms], va T csi_reporting=4 khe
= D6ivéi FR1 va SCS 30kHz,
o Néu tinh chu ky ctia cdu hinh dinh thoi do quén Iy
tai nguyén vo tuyén (RRM - Radio resource management)
dwa trén khéi tin hidu ddng bd (SS - Synchronization
signal) (SMTC) 1a 5ms, d6 tré khong thé 1én hon
(T_HARQ= 4 khe) + (T act time = 5ms+5ms) +
(T _csi_report = 4 khe) = 14ms;
. Tinh chu ky ctia SMTC 14 20ms, d6 trd khong thé
16n hon (T_HARQ= 4 khe) + (T _act_time = 5ms+20ms) +
(T_csi_report = 4 khe) = 29ms.
. Déi v6i FR2, gia s 1a Scell thir nhdt duoc kich hoat trong
dai FR2 @o,
° Tinh chu ky cia SMTC 1a Sms, thi do tré néu trén 13
4 khe +5ms+TBD*5ms+4 khe = 6ms+X*5ms;
o Tinh chu ky ctia SMTC 1a 20ms, thi d9 tré néu trén
la 4 khe +5ms+TBD*20ms+4 khe = 6ms+X*20ms
. X>1 1a s& dugc quyét dinh (TBD - To be decided)
trong dac ta k¥ thuat Rell5 hién tai.

Ddi véi cac diéu kién khéc, ching han, Scell khong ‘duwgc bidt’ va céc tinh chu
ky cia SMTC la dai hon, d§ tré kich hoat cho phép 16n nhét 13 dai hon nhidu so véi
céc gia tri trong vi du trén day.

Pé khic phuc cac dd tré kich hoat 16n, dong thai nhu ngu dang dugc xem xét
bang cach cho phép UE ¢ lai trong trang thai da kich hoat trén cac Scell, nhung st
dung sy chi bao 16p mot (L1) dé thich ung vdi viée giam sat PDCCH cho céc Scell,

trong khi cho phép UE tiép tuc thuc hién cac phép do/viéc bdo cdo CSL
5
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Su tiéu thu cong suit ctia UE: D& giam sy tiéu thu cong suét ctia UE, nhidu k¥
thuat nhu str dung sy béo hiéu dénh thirc dang duge xem xét. Can t6i mét luong cong
suat dang ké khi gidm sat PDCCH trong NR vi UE cin phai thuc hién vide do mu
trong cac tdp hop tai nguyén diéu khién di tao cAu hinh (CORESET - Configured
control resource set) ctia n6 dé dinh danh xem liéu ¢c6 PDCCH nao dugc giri t61 nd hay
khong. Céc k¥ thudt ma c6 thé giam viée gidm sat PDCCH khong cén thiét hodc cho
phép UE di ngu hodc dugc danh thirc chi khi duge yéu cau c6 thé 1a co ich, va su bao
hi€u danh thirc 1a mdt cach tiép can dang duoc xem xét dé giam su ti€u thu cong suét
cua UE.

Bén chét ki thuit ciia sang ché

Li€n quan t6i su chi bao Scell trong tin hiu danh thitc (WUS), céc giai phap hién
dang ton tai khong thé hién dong thai cua UE. Ngoai ra, cc giai phap hién dang tdn tai
khong giai quyét mot cach 15 rang dong thai ctia UE trong trudng hop cdu hinh dong
thoi cia WUS va nhiéu cdu hinh DRX trong mot nhém 6.

Muc dich ctia cac phuong 4n thuc hién & ddy 1 dé xuét co ché ma nang cao hiéu
suat trong mang truyén thong khong day.

Theo mot khia canh, dat dwgc muc dich néu trén béng cach dé xuit phuong phap
dugc thuc hién boi UE dé truyén thong trong mang truyén thong khong day. UE thu
nhén tin hiéu danh thic véi sy chi bdo nhiéu bit tir nat mang vo tuyén, trong do su chi
bao nhiu bit bao gdm bit thit nhét chi bao bt diu hoic khdng bét diu, cho 6 thir nhit,
b9 dinh thoi khoang thoi gian bit & mdt hodc nhiéu sy xudt hién tiép theo ctia khoang
thoi gian bat, va bit thir hai chi bdo 4p dung dong thai ngu hodc khong ngu trén 6 thir
hai & sy xuit hién tiép theo cua khoéng thoi gian bat cho 6 tht hai. UE sau d6 thuc
hién hanh déng lién quan ti tin hi€u danh thirc tinh t6i su chi bdo nhidu bit di thu
nhén.

Theo khia canh khac, dat dugc muc dich néu trén béng cach dé xuét phuong phap
duoc thure hién boi nit mang vo tuyén dé xir 1y viee truyén théng cua UE trong mang
truyén théng khong day. Nat mang vo tuyén truyén tin hiéu danh thirc véi su chi bao
nhicu bit t6i UE, trong d6 sy chi bdo nhidu bit bao gdm bit thir nht chi bao bit diu
hoc khong bat dau, cho 6 thir nhét, by dinh thdi khoang thoi gian bat & mot hoiic
nhiéu sy xuét hién tip theo ctia khoang thoi gian bat, va bit thir hai chi béo 4p dung
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dong thai ngh hoic khong ngi trén 6 thir hai & sy xuét hién tiép theo cua khoang thoi
gian bat cho 6 thu hai. Vi vy, su chi bao nhiéu bit chi bdo xem liéu tin hiéu danh thic
cO phai cho 0 thir nhét hay khong, chéng han, 6 phuc vu thtr nhét nhu 6 so cép, hoac 6
thir hai, ch:fmg han, 6 phuc vu thir cép nhu d th cép.

Theo mét khia canh khic nita, dat dwgc muc dich néu trén béng cach dé xuit UE
va nit mang vo tuyén dugc tao ciu hinh dé thyuc hién cac phuong phap & day. Vi vay,
UE dé truyén thong trong mang truyén thong khong day duoc @& xuit. UE duoc tao
cau hinh d¢ thu nhén tin hiéu danh thirc v6i s chi bao nhidu bit tir nt mang vo tuyén,
trong d6 sw chi bdo nhiéu bit bao gdm bit thir nhit chi bao bit diu hoic khong bit diu,
cho 6 thit nhat, by dinh thdi khodng thoi gian bit & mot hodic nhidu sy xuét hién tidp
theo cua khoang thoi gian bét, va bit thir hai chi bdo 4p dung dong thai ngt hoic khong
ngu trén 6 thit hai & sy xuét hién tiép theo cta khoang thoi gian bat cho 6 thit hai. UE
con duoc tao cAu hinh dé thuc hién hanh d6ng lién quan ti tin hiéu danh thirc tinh t6i
s chi bao nhiéu bit di thu nhin. Ngoai ra, niit mang vo tuyén dé xir ly viéc truyén
théng cia UE trong mang truyén thong khong diy dugc dé xuét. Nt mang v tuyén
dugc tao cu hinh dé truyén tin hiu danh thirc v6i sy chi bao nhidu bit t6i UE, trong
d6 sw chi béo nhiéu bit bao gdm bit thr nhét chi bao bit diu hoic khong bt diu, cho 6
thit nhat, b dinh thoi khoang thoi gian bat & mot hodc nhidu sy xuét hién tiép theo cia
khoang thoi gian bat, va bit thi hai chi bdo 4p dung dong thdi ngt hoic khong ngi trén
6 thir hai & sw xuét hién tiép theo cua khodang thoi gian bét cho 6 thit hai.

Ngoai ra, ciing dwgc dé xuit & day 1a san phdm chwong trinh may tinh bao gom
cac 1énh, ma, khi dwoc thuc thi trén it nhit mot bo xu Iy, 1am cho it nhit mot bo xir ly
thyc hién phuong phép bét ky trong sb céc phuong phép trén day, nhu dugce thuc hién
l4n lrot boi nit mang vo tuyén, hoic UE. Puoc dé xuit bd sung & day la phuong tién
Iuu trlt may tinh doc dugc, dang luu trit trén d6 san pham chuong trinh may tinh bao
gdm cdc 1énh ma, khi duge thuc thi trén it nhét mét bd xi 1y, 1am cho it nhit mot bo
xir 1y thye hién phwong phép theo phuong phép bat ky trong sb cac phuong phép trén
day, nhu dugc thyc hién 1an luot boi nat mang v tuyén, hoac UE.

Giai phap trong d6 WUS bao gdm su chi bao nhilu bit 1a cic chi bao riéng biét
cho chéng han Pcell va céc Scell dugc boc 19. Vi du, néu bit thi nhét, chéng han, 1a sy
chi béo Pcell trong WUS, chi bdo ‘danh thic’, UE bat dau bo dinh thoi khoang thoi
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gian bat & truong hop khoang thoi gian bat tiép theo theo miu hinh DRX; theo cach
khac UE khong bit diu bo dinh thoi khodng thoi gian bat. P6i véi Scell, néu bit thi
hai chi bao ‘danh thirc’, UE ap dung c4c hanh dong twong tmg dé danh thirc bd chi bao
ngt; theo cach khac UE ap dung cac hanh dong tuong tng dé lam ngii bd chi bao ng.
Su twong tic véi thu tuc thu nhan gidn doan (DRX - Discontinuous reception) va dong
thai ngt cho cac Scell, bdi cic phwong 4n thyc hién & ddy, duoc tinh t&i trong thiét ké
lién quan to1 sy chi bao Scell trong WUS.

Ciing dugc boc 16 & day 1a co ché dua trén b dinh thdi ma co thé bu su chi bio
dwa trén 16p mot (L1) dé chuyén tiép giita dong thai ng va khong nga va dong thai
mic dinh tiém ning khi bit ddu khoang thoi gian bat.

Néu UE duoc tao cAu hinh véi nhiéu ciu hinh DRX, WUS c6 thé chira su chi bao
riéng biét theo mdi cAu hinh DRX d& théng béo xem liéu c6 bét dAu (hodc khong) bd
dinh thoi khoang thoi gian bat cho ciu hinh DRX tuong tng hay khong.

Vi vay, dugc boc 16 ¢ day la giai phap ma cho phép gidm sat hiéu qua cic 6 st
dung WUS véi su chi bdo nhiéu bit, nhor d6 cai thién hiéu suit ciia mang truyén thong
khong day.

M@ ta vin tit cic hinh vé

Cac phuong an thuc hién s& duge md ta chi tiét hon duéi day dua vao cac hinh vé
keém theo, trong do:

Fig.1 minh hoa céc thi tuc c6 lién quan t&i kich hoat/dirng kich hoat Scell dugc
chi rd cho Rell5 NR;

Fig.2a 13 hinh v& khai quat gidn lugc md ta mang truyén théng khong ddy theo
cac phuong an thuc hién ¢ day;

Fig.2b 14 so d6 bao hi¢u két hop va luu dd theo cac phuong 4n thuc hién & day;

Fig.2c 14 lvu ¢6 mé ta phwong phap duge thuc hién bsi UE theo cac phuong an
thuc hién ¢ day;

Fig.2d 13 luu d6 mé ta phuong phap dugc thuc hién boi nit mang vo tuyén theo
cac phuong an thuc hién ¢ day;

Cac hinh vé tir Fig.3a tdi Fig.3e 1a cac hinh v& khai quat gian lugc cua cac hoat
dong truyén ciia cac WUS;

Fig.4 1a so d6 khdi mé ta UE theo céc phuong an thyc hién ¢ day;
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Fig.5 14 so d6 khdi mé ta nat mang v tuyén theo cac phuong 4n thuc hién & day;

Fig.6 minh hoa gidn lwgc mang vién théng dugc két ndi qua mang trung gian véi
may tinh chu;

Fig.7 1a so dd khdi téng quat hoa clia méy tinh chu truyén théng qua tram gdc véi
thiét bi ngudi dung trén két ndi khong diy mét phan; va

Céc hinh v& tir Fig.8 t6i Fig.11 1a c4c Iuu @6 minh hoa cic phuong phap duoc
thyc hién trong hé théng truyén thong bao gdm may tinh chy, tram gbc va thiét bi
nguoi dung.

M3 ta chi tiét sang ché

Cac phuong 4n thyc hi¢n & day dugc mé ta trong ngft canh ctia ki thut v6 tuyén
NR 3GPP (3GPP TS 38.300 V15.2.0 (2018-06)). C4n hiéu ring cic vAn d& va céc giai
phép da mé t& & day c6 thé ap dung duoc tuong duong véi cac mang truy nhip khong
day va céc thiét bi nguoi ding (UE) thuc hién cac tiéu chuin va cac k¥ thuat truy nhap
khac. NR dugc sir dung 1am mét k§ thuét vi du trong d6 céc phuong an thuc hién 13
phu hop, va do d6 viéc st dung NR trong phin mo ta 1a dic biét hitu ich d hiu van
dé va céc giai phap giai quyét vén d& nay. Cu thé 14, cac phuong 4n thuc hién cling c6
thé 4p dung dugc véi 3GPP LTE, hodic 3GPP LTE va sy tich hop NR, ciing dugc bidu
thi 1a NR khong doc 1ap.

Céc phuong 4n thuc hign & day dé cép t6i cac mang truyén thong khong day noéi
chung. Fig.2a la hinh v& khai quét gian lugc md t& mang truyén thong khong day 1.
Mang truyén thong khong day 1 bao gdm mét hodc nhidu RAN va mdt hodc nhidu CN.
Mang truyén thong khong day 1 c6 thé sit dung mot hosc nhidu k¥ thudt khéc nhau,
nhu Wi-Fi, tién hoa dai han (LTE - Long Term Evolution), LTE-ning cao, thé hé thir
ndm (5G - Fifth Generation), da truy nhip phan chia m3 dai rong (WCDMA -
Wideband Code Division Multiple Access), hé thng thong tin di dong toan caw/téc do
di liéu dugc nang cao cho su tién hoa GSM (GSM/EDGE), twong thich toan ciu cho
truy nhap vi song (WiMax - Worldwide Interoperability for Microwave Access), hoic
dai rong si€u di dong (UMB - Ultra Mobile Broadband), chi mot vai phuong an thuc
hién c6 thé c6 duoc néu ra & day. C4c phuong an thuc hién & day dé cap tdi cac xu
huéng ky thuat hién nay ma duge quan tim dic biét trong nglt canh 5@, tuy nhién, cic
phuong an thyc hién nay ciing 4p dung dwgc trong qua trinh phat trién thém nita ciia
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cac hé théng truyén thong khong diy hién dang ton tai ching han nhu WCDMA va
LTE.

Trong mang truyén thong khong day 1, cac thiét bi khong ddy ching han UE 10
nhu tram di dong, STA diém khong truy nhap (khong AP), STA, thiét bi nguoi dung
va/hodc thiét bj diu cudi khong day, truyén théng qua mdt hodc nhiéu mang truy nhap
(AN - Access Network), ch‘fmg han RAN, v&i mdt hodc nhiéu mang 161 (CN - Core
network). Nguoi c6 hiéu biét trung binh trong linh vuc k§ thuét nay s& hidu ring “UE”
14 thuat ngir khdng gidi han vén cé nghia 14 thiét bi bit ky trong sb thiét bi dau cudi,
thiét bi dau cudi truyén thong khong day, thiét bi nguoi dung, thiét bi truyén thong
kiéu may (MTC - Machine Type Communication), thiét bi ¢au cudi thiét bi véi thiét bi
(D2D -Device to Device), hoac nut chrfmg han dién thoai thong minh, may tinh xach
tay, dién thoai di dong, cam bién, role, cc may tinh bang di dong hoac tham chi 1a
tram gdc nho c¢6 kha ning truyén thong st dung truyén thong vo tuyén véi nat mang
trong khu vuc dugc phuc vu bdi niit mang.

Mang truyén théng khong ddy 1 bao gdm nit mang vo tuyén thir nhét 12 cung
cép vung pht song vo tuyén trén khu vyuc dia ly, 6 thit nhét 11 hodc khu vuc phuc vu
thtr nhét, cta k§ thuét truy nhdp v6 tuyén (RAT - Radio access technology), nhu LTE,
Wi-Fi, WiMAX hogc twong tw. Nt mang vo tuyén thir nht 12 ¢6 thé 1a diém truyén
va thu nhin ching han nit mang v6 tuyén nhu diém truy nhdp hodc tram diém truy
nhip (AP STA) mang cuc by khong diy (WLAN), nat truy nhép, bd didu khién truy
nhdp, tram géc, ché“ing han tram géc vO tuyén nhu NodeB, Node B tién héa (eNB,
eNode B), gNodeB (gNB), tram thu phat gbc, don vi tir xa vo tuyén, tram gbc diém
truy nhap, by dinh tuyén tram géc, td hop truyén cua tram géc vO tuyén, diém truy
nhép doc 1ap hodc don vi hoic nit mang khac bit ky c6 kha ning truyén théng véi UE
trong khu vuc dwgc phuc vy béi nit mang thtr nhét 12 phu thudc ching han k¥ thuat
truy nhép vo tuyén va thudt nglt duoc st dung. Nat mang vo tuyén thtr nhét 12 c6 thé
theo cach khac hoac ngoai ra la niat bd diéu khién hodc nut xr Iy goi tin nhu nit bo
diéu khién v6 tuyén hodc twong ty. Nt mang vo tuyén thit nhit 12 ¢6 thé duoc xem
nhu nt mang vo tuyén thi nhit hodc nhu nat mang phuc vu so cép trong d6 6 thi nhit

11 ¢6 thé duge xem nhu 6 phuc vu so cép hodc 6 so cép, va nit mang phuc vu 12
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truyén thong véi UE 10 trong dang cac hoat dong truyén DL téi UE 10 va cac hoat
dong truyén UL tir UE 10.

Mang truyén théng khong day 1 bao gdm niit mang v tuyén thir hai 13 cung cip
viing pht song v6 tuyén trén khu vuc dia 1y, 6 thir hai 14 hoic khu vuc phuc vu thi
hai, ctia k¥ thuat truy nhdp vé tuyén (RAT), nhu LTE, Wi-Fi, WiMAX hoic twong t.
Nut mang v6 tuyén thir hai 13 ¢6 thé 13 diém truyén va thu nhan ching han nit mang
vO tuyén nhu diém truy nhap hodc tram diém truy nhap (AP STA) mang cuc bd khong
day (WLAN), niit truy nhép, bo didu khién truy nhap, tram gdc, ching han tram gbc vo
tuyén nhu NodeB, Node B tién héa (eNB, eNode B), gNodeB (gNB), tram thu phat
géc, don vi tir xa vd myén, tram géc diém truy nhép, b dinh tuyén tram géc, tb hop
truyén cua tram géc vO tuyén, diém truy nhdp ddc 1ap hodc don vi hodc niit mang khac
bit ky c6 kha ning truyén thong véi UE trong khu vue duge phuc vu béi nit mang vo
tuyén thtt hai 13 phu thudc ching han k§ thuét truy nhdp v6 tuyén va thuit ngt duoc
st dung. NUt mang v6 tuyén tht hai 13 ¢6 thé theo cach khac hodc ngoai ra la nit bd
diéu khién hodc nut xir Iy géi tin nhu nit bd didu khidn vo tuyén hodc tuong tw. Nut
mang v6 tuyén thi hai 13 c6 thé dugc xem nhu nit mang phuc vu thi cip trong do6 6
thtt hai 14 c6 thé dugc xem nhu 6 phuc vu thir cdp hodc 6 thir cip, va nut mang phuc
vu thtt cAp 13 truyén thong véi UE 10 trong dang céc hoat dong truyén DL téi UE 10
va cac hoat dong truyén UL tir UE 10.

Can chii ¥ ring 6 c6 thé duogc bidu thi 1a khu vuc phuc vu, chim tia, nhém chim
tia hodic tuong tw dé x4c dinh dién tich ctia viing phu séng vo tuyén. Cac nit mang vo
tuyén c6 thé truyén céc tin hidu tham chiéu (RS - Reference signal), chang han tin hidu
phén trang nhu WUS dé dénh thirc UE 10 tir trang thai ngu.

Theo cac phuong an thuc hién ¢ diy, nit mang vo tuyén thtr nhat 12 hodc nut
mang v6 tuyén thir hai 13 truyén tin hiéu danh thirc (WUS) chéng han tin hidu tham
chiéu hodc tin hiéu phan trang, v6i sy chi bao nhiéu bit. Su chi béo nhiéu bit bao gﬁ“)m
bit thir nhit chi béo bit ddu hodc khdng bét diu, cho 6 thir nhat, bd dinh thoi khoang
thoi gian bat & mot hodc nhiéu sw xuat hién tiép theo ciia khoang thoi gian bat, va bit
thr hai chi bao 4p dung dong thai ngi1 hodic khong ngu trén 6 thir hai & sy xuit hién
tiép theo ctia khoang thoi gian bat cho 6 tht hai. Sw chi bdo nhiu bit chi bao xem li¢u
tin hiéu dnh thic ¢ phai cho 6 thir nhit hay khong, chéng han 6 phuc vu th@ nhét

11

11/58



47688

nhu 6 so cép, hodc o thir hai, chéng han 6 phuc vu thi cép nhu 6 th cé'lp. UE 10 thu
nhén sw chi bdo nhidu bit va thyc hién hanh dong, chang han khéi tao bg dinh thoi cho
khoang thoi gian bét, dya trén sy chi bao nhiéu bit.

Chu ¥ rang trong trudng hop thong thudng thudt ngit “nit mang v6 tuyén” c6 thé
dugc thay thé bang “diém truyén”. Sy phan biét gilta cac didm truyén (TP -
Transmission point) thuong cé thé duge dua trén cac CRS hodc céc tin hiéu ddng bd
khac nhau dugc truyén. Mot vai TP co thé duoc két ndi mot cach hop 1y véi cling mot
nat mang vo tuyén, nhung néu chang duoc tach biét v& mit dia 1y, hodc dang tré theo
c4c hudng lan truyén khac nhau, cac TP c6 thé phai chiu van d& vé tinh di dong tuong
tw v&i cac nat mang vo tuyén khac. Trong céc phdn tiép theo, cac thuat ngit “nit mang
v6 tuyén” va “TP” ¢6 thé dugc coi 1 c6 thé hoan doi dugc.

Fig.2b 1a luu dd két hop va so d6 bao hiéu theo cac phwong an thyc hién &
day.Céac hanh dong co thé duoc thuc hién theo thi tu phu hop bat ky.

Hanh dong 201. Nut mang vo tuyén thir nhét 12 (hodc nit mang v6 tuyén thu hai
13) truyén WUS téi UE véi sy chi béo nhidu bit, trong d6 su chi bao nhiéu bit bao
gdm bit thi nhat chi bao bt du hodc khéng bat dau, cho & thir nhét 11, bd dinh thoi
khoang thoi gian bat & mot hodc nhiéu sy xuét hién tiép theo cta khoang thoi gian bat,
va bit thit hai chi bdo 4p dung dong thai ngu hodc khdng ngu trén 6 thir hai 14 & su
xudt hién tiép theo ctia khoang thoi gian bat cho 6 thir hai.

Hanh dong 202. UE 10 thu nhdn WUS va su chi bdo va van hanh dya trén su chi
bao di thu nhan. Ching han, UE 10 bat dau bo dinh thoi trong khoang thoi gian bat
cho 6 thi nhit 11 néu WUS 1a cho 6 thir nhét 11 va/hoic 4p dung dong thai ngu trén 6
th hai 14 néu WUS con 1a cho 6 thi hai 14.

Céc hanh dong ctia phwong phap dugc thuc hién boi UE 10 dé truyén thong trong
mang truyén thong khong day theo cc phuong an thyc hién ¢ day s& dugc mo ta sau
day dua vao luu dd mé ta trén Fig.2c. Cac hanh dong néu trén khong can phai duoc
thuc hién theo thir tu s€ dugc chi ro bén dudi, ma co thé duoc thuc hién theo tht tu
phu hop bit ky. Cac hanh dong dwoc thuc hién trong mdt vai phuong an thuc hién
duoc danh diu bang cac hop v& phac.

Hanh dong 211. UE 10 c6 thé chi bio qua sy béo higu kha ning ctia UE xem ligu
n6 ¢6 hd tro viéc tao nhém Scell trong WUS dua trén mdi-dai, mdi-khoang tan s,

12

12/58



47688 13/58

hodc mdi séng mang hay khong, chéng han hd trg viéc tao nhém Scell trong dinh dang
b6 chi bao diéu khién tuyén xubng (DCI - Downlink control indicator) dugc giam sat
bén ngoai thoi gian hoat ddng.

Hanh dong 212. UE 10 thu nhan tin hiéu danh thic véi su chi bao nhiéu bit,
trong d6 su chi béo nhiéu bit bao gdm bit thi nhét chi bio bt ddu hodc khong bit dau,
cho 6 thir nhat, bd dinh thdi khodng thoi gian bat & mét hodc nhidu sy xuét hién tiép
theo cuia khoang thoi gian bat, va bit thir hai chi bao ap dung dong thai ngl hodc khong
ngl trén 6 thit hai & sw xudt hién tiép theo ctia khoang thoi gian bat cho 6 thr hai. Vi
vay su chi béo nhidu bit c6 thé 1a sy chi bdo ma chi bdo xem liéu tin hidu danh thic 13
cho 6 thit nhét, hay 6 thit hai. Vi vdy, UE 10 ndm trong ché d6 két néi, nho d6 nat
mang v tuyén 12 d3 dugc két ndi véi UE 10, va nat mang vé tuyén giti WUS hoiic
PDCCH @¢ dénh thirc/khong-danh thirc UE dya trén su dén/sy véng mit ctia loat
truyén luu lugng. UE 10 c6 thé thu nhan tin hidu d4nh thirc bing cach giam sat dinh
dang b¢ chi bao diéu khién tuyén xubng (DCI) dua trén PDCCH bén ngoai thoi gian
hoat dong. Tin higu danh thic co thé bao gdm su chi béo riéng biét theo mdi cAu hinh
thu nhan gian doan (DRX) dé théng bao xem ligu c6 bit diu bo dinh thoi khoang thoi
gian bat cho cu hinh DRX tuong Gng hay khong. O tht nhit c6 thé 14 6 so cp, va 6
thit hai c6 thé 1a 6 thir cAp. Sw chi béo nhiéu bit c6 thé bao gdm bit thir nhit tic dong
t61 bo dinh thoi lién quan tdi su thay dbdi trang thai cua UE 10 dva vao do6 viéc giam sat
PDCCH dugc diéu chinh trén 6 thir nhit va 6 tht hai; va bit thi hai diéu chinh vidc
giam sat PDCCH hoic phan bing thong duoc sir dung chi cho 6 th hai.

Hanh dong 213. UE 10 thyc hién hanh dong lién quan t&i tin hiéu danh thc tinh
t6i su chi bao nhiéu bit da thu nhén. Hanh dong néu trén c6 thé bao gém, chéng han,
khoi tao bo dinh thoi hodc khong dua trén su chi bao nhiéu bit va/hodc di vao trang
thai hodc khong dua trén su chi bao nhiéu bit. B6 dinh thoi c¢6 thé lién quan toi1 viée di
vao trang thai ngn hodc ra khoi trang thai ngt. UE 10 c6 thé chéng han ¢ lai trong
DRX, khi b6 dinh thoi khoang thoi gian bat khéng duoc bit ddu, va khi trong DRX,
dimg viéc gidm st PDCCH trén 6 thit nhat va 6 tha hai, va dung viéc do va bao cdo
CSI cho 6 thir nhat va 6 thi hai. Khi hanh vi ngi dugc chi béo, UE 10 ¢6 thé dimg viée
giam sat PDCCH trén 6 tht hai va tiép tuc céc phép do va bao cdo CSI cho 6 thir hai.

13



47688 14/58

Khi hanh vi ngd duoc chi béo, UE 10 c6 thé chuyén sang phin bing théng (BWP -
Bandwidth part) khong c6 viéc gidm sat PDCCH trén 6 thi hai.

Noi theo cach khac:

Puoc boc 16 & day la chéng han phuong phép dugc thuc hién boi UE 10 ma dugce
tao cAu hinh v&i mot hodc nhiéu 6 phuc vu va dugce tao cAu hinh v6i DRX, dé truyén
théng trong mang truyén thong khong diy. UE 10 c6 thé giam sat dinh dang DCI,
nghia 1a tin hi€u WUS, bén ngoai thoi gian hoat dong, dinh dang DCI c¢6 mdt hodc
nhidu trudng, nghia 13 su chi béo (cdc chi bao), chi bao thong tin lién quan téi mot
hodc nhiéu 6 phuc vu. UE 10 ¢6 thé do dinh dang DCI bén ngoai thoi gian hoat déng,
va co thé thyc hién hanh dong ma c6 thé 13 mot hodc nhiéu hanh dong sau day: hanh
dong thir nhit dwoc két hop vé6i tinh ning DRX dya trén gi4 tri cta bit thi nhét trong
dinh dang DCI da do théy, va hanh dong thr hai trén mot hoac nhom céac Scell dua
trén bit thir hai trong dinh dang DCI di do thiy tvong Gng v6i mot SCell hodc nhoém
cac Scell. Hanh dong thir nhit co thé 13 bat diu hodc khong bit ddu bo dinh thoi
khoang thoi gian bat & sy xuét hién tiép theo ctia khoang thoi gian bét dua trén gia tri
cta bit thir nhét trong dinh dang DCI di do thdy. Hanh dong thtr hai c6 thé 13 4p dung
hanh vi ngt hodc hanh vi khong ngl dua trén gia tri cua bit thr hai trong dinh dang
DCI d3 do thdy twong ng v6i mot SCell hodc nhoém céc Scell. B dinh thoi khoang
thoi gian bét c6 thé dugc bt ddu ¢ truong hop khoang thoi gian bat tiép theo theo miu
hinh DRX néu bit thit nhat chi bao ‘d4nh thirc’ hodc ‘Bat’. Hanh vi ngu ¢6 thé dugc ap
dung cho mot hodic nhém céc Scell néu bit thir hai chi bao “Tit’. Hanh vi ng c6 thé
bao ham chuyén sang BWP trén Scell hodc nhom cac Scell khong co viéc giam sat
PDCCH. UE 10 c6 thé thyc hién hanh dong thi ba trén SCell khac hodc nhém céc
Scell khac dya trén bit thi ba trong dinh dang DCI da do thiy twong tmg v6i SCell
khac hoac nhom cac Scell khac.

Theo cach khac, dugc boc 16 & day la phuong phap dugce thuc hién bdi UE 10 ma
duoc tao cau hinh v6i mot hodc nhidu 6 phuc vu va duogc tao ciu hinh véi DRX, dé
truyén thong trong mang truyén thong khong day. UE 10 c6 thé thu nhan thong tin cdu
hinh, v6i nhiéu ciu hinh DRX, v6i mot cdu hinh DRX theo m&i nhém céc 8, va co thé
giam sat dinh dang DCI , nghia 1a tin hiéu WUS, bén ngoai thoi gian hoat ddng, dinh
dang DCI c6 mot hodc nhiéu truong nghia 14 céc chi bdo, mdi trudng chi béo thong tin
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lién quan to1 cAu hinh DRX cho nhém céc 6. UE 10 c6 thé do dinh dang DCI bén
ngoai thoi gian hoat ddng, va c6 thé thyc hién cic hanh dong sau ddy: hanh dong thir
nhét duoc két hop véi tinh nang DRX duya trén gia tri cua bit thu nhét trong dinh dang
DCI d do thiy cho nhém thir nhét cta cic 6, va hanh dong thtr hai dwoc két hop véi
tinh ning DRX dya trén gia tri cha bit thr hai trong dinh dang DCI d4 do thiy cho
nhém thir hai ciia cic 6. Hanh dong thir nhat c6 thé 1a bit diu hodc khong bét diu bd
dinh thoi khoang thoi gian bat & sw xudt hién tiép theo ctia khoang thoi gian bat dwa
trén gia tri cha bit thir nhét trong dinh dang DCI d3 do thdy cho cdu hinh DRX thit
nhét. Hanh d6ng thi hai c6 thé 13 bt dau hoic khong bét diu bo dinh thoi khoang thoi
gian bat ¢ su xuét hién tiép theo cta khoang thoi gian bat dua trén gid tri cta bit thir
hai trong dinh dang DCI d3 do thiy cho c4u hinh DRX thir hai. B dinh thoi khoang
thoi gian bat c6 thé duge bét dau & trudng hop khoang thoi gian bat tiép theo theo mau
hinh DRX néu bit thtt nht chi bdo ‘danh thirc’ hoac ‘Bat’. B dinh thoi khoang thoi
gian bat ¢6 thé dugc bit ddu & trudng hop khoang thoi gian bat tiép theo theo mau
hinh DRX néu bit thi hai chi bao ‘dénh thitc’ hodc ‘Bat’. Nhom thit nhit ctia céc 6 ¢o
thé thudc vé khoang tin s§ 1 va c6 cAu hinh DRX thi nhat, va nhém thi hai ctia cic 6
c6 thé thudc v& khoang tin s 2 va c6 cdu hinh DRX tht hai. Néu nhém thi nhét caa
cac 6 nam trong DRX, va nhém tht hai clia cic 6 nim trong thoi gian hoat dong, UE
10 c6 thé thu nhan sy chi béo trén nhom th hai ciia cac 6 d& 1am cho UE 10 ra khoi
DRX trong nhom thir nhét ctia cac 6. Su chi béo c6 thé 13 tin nhén MAC.

Céc hanh dong ctia phuong phép dugc thyc hién béi nit mang v6 tuyén thir nhét
12 dé xir Iy viéc truyén thong cua UE trong mang truyén thong khong day theo cac
phuong 4n thyc hién & day s& dwoc mo ta sau ddy dua vao luu d6 mo ta trén Fig.2d.
Céc hanh dong néu trén khong cAn phai dugc thuc hién theo thir tw s€ duoc chi rd bén
dudi, ma c6 thé dwgc thyuc hién theo thir tw phit hop bat ky. C4c hanh dong dugc thuc
hién trong mot vai phwong 4n thuc hién dwgce danh diu béng cac hop v€ phac.

Hanh dong 221. Nt mang v tuyén thtr nhét 12 ¢6 thé thu nhan qua su bao hiéu
kha ning ctia UE xem liéu UE 10 c6 hd trg viéc tao nhoém Scell trong WUS dua trén
mdi-dai, mdi-khoang tin s6, hoic mdi séng mang hay khong, ching han hd tro viéc

tao nhom Scell trong dinh dang DCI dugc gidm sat bén ngoai thoi gian hoat dong.
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Hanh dong 222. Nut mang vo tuyén thir nhat 12 truyén tin hiéu danh thic véi su
chi bao nhiéu bit téi UE 10. Sy chi bdo nhiéu bit bao gdm bit thir nhét chi bao bét diu
hodc khong bat dau, cho 6 thi nhit, bo dinh thoi khoang thoi gian bat & mdt hoic
nhidu su xuat hién tiép theo ctia khoang thoi gian bat, va bit thir hai chi bdo 4p dung
dong thai ngt hodic khong ngd trén 6 thir hai & sy xuét hién tiép theo ctia khoang thoi
gian bt cho 6 th hai. Vi vy, sy chi bio nhiéu bit chi bo xem liéu tin hiéu danh thirc
1a cho 6 thtt nhét hay 6 thir hai. Tin hiéu dénh thtic ¢6 thé bao gdm sy chi bao riéng
biét theo mdi cau hinh DRX dé thong bio xem lidu c6 bit diu bo dinh thoi khoang
thoi gian bat cho cdu hinh DRX tuong (mg hay khong. O thir nhét ¢6 thé 13 6 so cap,
va 0 tht hai c6 thé 1 6 thir cAp. Su chi bao co thé 1ién quan téi viée khéi tao bd dinh
thoi hodc khong dua trén su chi bao nhidu bit va/hodc di vao trang thai hoac khong
dwa trén sy chi bao nhiéu bit. BO dinh thoi cé thé lién quan td1 viée di vao trang thai
ngu hodc ra khoi trang thai ngt. Sy chi bdo nhiéu bit ¢6 thé bao gém bit thir nhat tac
dong t61 bg dinh thoi lién quan tdi sy thay dbi trang thai cia UE dya vao do6 viéc giam
sat PDCCH dugc didu chinh trén 6 thit nht va 6 thir hai; va bit thi hai diéu chinh vige
giam sat PDCCH hodc phan bing thong dwoc st dung chi cho 6 thit hai.

Fig.3a minh hoa cach dé van hanh cac Scell dua trén sy chi bao da thu nhéan.
Fig.3a thé hién van hanh WUS co ban cho UE duoc tao céu hinh véi DRX va ba o
phuc vu. Theo vi du nay, chi c6 su chi bao 1 bit hoac sy chi bdo danh thirc duy nhét
cho tét ca cac 6. Khi UE 10 do thdy tin hiéu d4anh thitc bén ngoai thoi gian hoat dong
va trude khoang thoi gian bat, UE 10 c6 thé bat dau bo dinh thoi khoang thoi gian
bat twong ting & co hdi khoang thoi gian bat tiép theo, va c6 thé giam sat PDCCH
trong khoang thoi gian bat twong ting va trong thoi gian hoat déng (néu né thu nhan
cdc tin nhan 1ap lich biéu). Néu UE 10 khong do thiy tin hiéu danh thic bén ngoai
thoi gian hoat dong va trudc khoang thoi gian bat, UE 10 c6 thé khong bt ddu b
dinh thoi khoang thoi gian bat twong Gng & co hoi khoang thdi gian bat tiép theo,
nghia 1a khong gidm sat PDCCH trong khoang thoi gian bat twong mg.

Néu su chi bao Scell riéng biét trong WUS duoc hd tro, thi dong thai ctia UE va
cc thil tuc twong (mg can phai dwoc chi rd. Cling ¢6 mong mudn dam béo rang co ché

bao hi¢u danh thirc c6 thé hoat dong v6i dong thai ngn (hodc nhu ngu) cho cac Scell.
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Nhu nga c6 thé c6 nghia 13 hiém/khong gidm sat PDCCH trén Scell di kich hoat trong
khi duy tri cac phép do/bao cao CSI.

Su chi bao Scell trong WUS va dong thai ctia UE.

UE 10 duoc tao cAu hinh v6i modt hodc nhiéu 6 phuc vu. UE 10 con co thé dugc
tao cAu hinh véi DRX, vén bao gdm chéng han cAu hinh bd dinh thoi khoang thoi gian
bat, cAu hinh bd dinh thoi khong hoat dong. UE 10 dwoc tao cAu hinh dé giam sat dinh
dang bd chi béo didu khién tuyén xubng (DCI) trong tin hiéu danh thirc, ching han dua
trén PDCCH bén ngoai thoi gian hoat dong. Pinh dang DCI ¢6 thé c6 mot hodc nhiéu
truong, ﬂghia la c4c bit, chi bao thong tin lién quan téi mot hodc nhiéu 6 phuc vu.

Theo mdt vi du, DCI c6 thé cé nhidu bit, véi it nhat 1 bit twong tng véi Peell va
mdt hodc nhiéu bit trong tng v&i mdt hoic nhidu Scell. Bit thir nhit twong Gng véi
PCell chi b4o xem lidu c6 bat dau (hoic khong bt dau) bo dinh thoi (chidng han bd
dinh thoi khoang thoi gian bat) & mot hodc nhidu sy xuét hién tiép theo cua khoang
thoi gian bat hay khong. Bit thit hai twong tmg v&i Scell (hodc nhém cac Scell) c¢6 thé
chi bdo xem li¢u UE 10 c6 4p dung dong thai ngu trén Scell (hodc nhom céac Scell) hay
khong ap dung dong thai ngl trén Scell (hodc nhém cac Scell) & sy xudt hién tiép theo
cta khodang thdi gian bat.

Su chi bdo, nhu bit trong WUS tuong tng véi 6 thi nhét, c6 thé tic dong to1 bo
dinh thoi li€n quan to1 sy thay dbi trang thai cua UE 10 nhu bd dinh thoi khoang thoi
gian bat, dua vao d6 viéc giam sat PDCCH duoc diéu chinh trén 6 th& nhat va 6 thi
hai; va bit thit hai trong WUS tuong tng véi 6 thir hai c6 thé khong tac dong t6i su bét
d4u cta bd dinh thoi khoang thoi gian bat, ma thay vao d6 c6 thé diéu chinh viéc giam
sat PDCCH (hodc phin bing thong (BWP) duoc st dung) chi cho 6 tht hai. O tha
nhét c6 thé 1a PCell hodc 6 thir cip so clp (PScell). O thir hai c6 thé 13 Scell.

Néu sy chi bao, nhu bit twong Gng v6i PCell, chi béo UE 10 bit dau bd dinh thoi
khoang thoi gian bat, va néu su chi bao tht hai, nhu bit thtt hai tuong tng vai Scell,
dugc thiét 13p & gia tri thir nhat (ching han 0 ), thi UE 10 c6 thé di t6i dong thai ngi
cho Scell d6. UE 10 c6 thé di t6i dong thai ngdt cho Scell khi bét diu bo dinh thoi
khoang thoi gian bat.

Néu bit twong tng véi PCell chi bao UE 10 bit dau bo dinh thoi khoang thoi gian
bat, va néu bit twong tng véi Scell duoc thiét 1ap & gia tri thir hai (chdng han 1), thi
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UE 10 c6 thé di t6i dong thai khong ngii cho Scell d6. UE 10 c6 thé di t6i dong thai
khong ngi cho Scell khi bit ddu b dinh thoi khoang thdi gian bat.

UE 10 c6 thé dugc tao cdu hinh vé6i Peell va mot hodc nhiéu Scell, va UE 10 c6
thé dwoc tao cAu hinh véi miu hinh DRX. UE 10 c6 thé dugc tao ciu hinh véi WUS
v6i su chi bao twong tng véi Peell va mot hodc nhidu Scell.

Déi véi Peell, néu sur chi bao chi béo ‘danh thirc’, UE c6 thé bt diu bd dinh thoi
khoang thoi gian bat & treong hop khoang thoi gian bat tiép theo theo mau hinh DRX;
theo cach khac UE 10 c6 thé khong bit ddu bo dinh thoi khoang thoi gian bat. Bi véi
Scell, néu su chi bao chi bio ‘danh thire’, UE 10 c6 thé ap dung cac hanh dong tuong
g dé danh thirc bo chi béo ngi; theo cach khac UE 10 c6 thé 4p dung céc hanh dong
tuong g dé 1am nga bo chi bao ngi.

Bit thit hai, nhu dnh thirc by chi bao ngi, c6 thé chi bao UE 10 di t6i BWPx néu
nhiéu BWP duoc tao cdu hinh. Panh thitc bo chi bao ngi ¢6 thé chi bao cho UE 10,
bit dau gidm sat PDCCH (hodc bat PDCCH) néu mot BWP dugc tao cAu hinh. Bit thit
hai nhu 1am ngit bd chi bao ngl cé thé chi bao cho UE 10 di téi BWPy néu nhiéu
BWP dugc tao cdu hinh. Lam ngi b chi bao ng c6 thé chi bao UE 10 dimg gidm sét
PDCCH (hogc tit PDCCH) néu mot BWP duoc tao cdu hinh.

Ddi véi UE 10 duoc tao cAu hinh véi sw két ndi doi, nguyén tic trén day c6 thé
duge 4p dung theo mdi nhém 6 véi cac mau hinh DRX va WUS twong tng.

D6i voi nhém 6 chinh (MCG - Master cell group), nguyén tic néu trén co thé
dugc ap dung cho PCell va cac Scell thudc vé MCG.

Ddi v6i nhom 6 thir cAp (SCG - Secondary cell group), nguyén tic néu trén co
thé duoc ap dung cho PSCell (hoic PCell cho SCG) va cac Scell thudc vé SCG.

Vi du dang bang duoc thé hién bén dudi:
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Bang 1. Bang minh hoa ddng thai ctia UE vi du su chi bao Scell trong WUS

Sw chi bao Pcell | Sw chi bao Scell | Ding thai ciia UE

trong WUS trong WUS

bat bat Giam sat PDCCH trén PCell
Gidm sat PDCCH trén cac Scell gid st
dong thai khong ngu

bat tat Gidm sat PDCCH trén PCell
Giam sat PDCCH trén cac Scell gia st
dong thai ngu

tat bt Khéng bat dau bd dinh thoi khoang thoi
gian bat, nghia 13, ¢ lai trong DRX trén tat
cacaco

tat tat Khong bt dau bd dinh thoi khoang thoi
gian bat, nghia 13, ¢ lai trong DRX trén tat
cd cac 6

Pong thai ngn trén day co thé bao ham mot hodc nhiéu diéu sau day

Dung giam sat PDCCH trén Scell (chéng han néu chi mét BWP dugc tao cdu hinh
cho UE)

Chuyén sang BWP cu thé trén Scell (chéng han néu nhiéu hon mot BWP dugc tao
cau hinh cho Scell, thi chuyén sang BWP hiém/khong giam sat PDCCH)

Po/béo céo CSI véi sy dinh thdi ndi 1ong (nghia 13, nhidu thoi gian chd hon gitra
bd kich hoat CSI va bdo céo twong ing) so vdi khdng ngu.

Dong thai khéng ngii trén day c6 thé bao him mét hodc nhiéu didu sau day

Giam sat PDCCH trén Scell (chéng han néu chi mét BWP duoc tao cu hinh cho
UE)

Chuyén sang BWP cu thé trén Scell (chéng han néu nhiéu hon mét BWP dugc tao
c4u hinh cho Scell, thi chuyén sang BWP ¢6 giam sat PDCCH)

Po/bio cdo CSI v6i su dinh thoi binh thudng (nghia 13, do tré thip hon gifta bd

kich hoat CSI va bao cdo tuong ing) so v4i ngu.
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Khi dong thai ngt dugc ap dung cho Scell, UE 10 c6 thé dung viéc giam sat
PDDCH hoic thay ddi BWP cho Scell, nhung UE 10 c6 thé tip tuc cac phép do/bio
c4o CSI cho Scell.

Khi bd dinh thoi khoang thoi gian bét trong khoang thoi gian bat khong duoc bét
dAu, UE 10 c6 thé bd qua khoang thoi gian bét d6 va c6 thé & lai trong DRX. Khi trong
DRX, UE co thé dimg viéc giam sat PDCCH trén PCell va tat ca cac Scell, va UE 10
cling c6 thé khong do/béo cdo CSI cho Pcell va tht ca cac Scell.

C6 thé c6 mot bit theo mdi Scell trong WUS. Theo cach thay thé, nguyén tic
tuong tur cO thé duoc 4p dung voi cac nhom cua cac Scell, nghia 13 cic nhom cua cac
Scell ¢6 thé duge chuyén tiép sang dong thai ngli hodc khéng ngu. Theo mét vi du, chi
c6 mdt 6 trong mdt nhom (Pcell), va tht ca cac Scell nm trong nhom thi hai.

UE 10 ¢6 thé chi b4o qua kha nang cua UE va/hodc su bao hi¢u hd tro néu n6 hd
trg viéc tao nhom Scell trong WUS dua trén mbdi-dai, mdi-khoang tan sb, hodc mdi
séng mang. Pidu nay c6 thé cho phép UE 10 chi béo su uu tién ctia n6 cho viée tiét
kiém dién, ching han d& tranh cac trudng hop trong d6 dong thai ngt ¢ thé khong c6
ich.

Fig.3b thé hién mot vi du véi su chi bao nhiéu bit trong WUS. Khi WUS khong
duoc do thdy, bd dinh thdi khoang thoi gian bat khong duoc bit ddu. Khi WUS duogc
do théy, va bit twong g voi Peell (chang han bit thu nhét trong su chi bo) s& chi bao
cho UE 10 bt du bd dinh thoi khoang thoi gian bat twong tmg. Bit twong ng voi
Scell 1 (ching han bit thit hai trong sy chi bao dugc thiét 1ap 1a 1) ¢ thé chi bao UE
10 di 161 dong thai khong ngti & thoi diém bét dau cia khoang thoi gian bat. Bit tuong
ting véi Scell 2, ching han bit thi ba trong sw chi bdo dugc thiét 1ap 1a 1, ¢ thé chi
b4o cho UE 10 di t6i dong thai khong ng & thoi diém bt diu cia khodng thoi gian
bat.

Fig.3c thé hién mot vi du vai su chi bao nhiéu bit trong WUS. Khi WUS khong
duoc do thay, bo dinh thoi khoang thoi gian bét khong dugc béat dau. Khi WUS dugce
do thy, va bit twong g véi Peell (chang han bit thi nhit trong su chi bao dwgc thiét
1ap 12 1) c6 thé chi b4o UE 10 bét du bg dinh thoi khoang thoi gian bit twong lng. Bit
twong tng v6i Scell 1 (ching han bit thr hai trong su chi bdo duge thiét 1ap 1a 1) c6
thé chi béo cho UE 10 di t6i dong thai khong ngt ¢ thoi diém bét dau cua khoang thoi
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gian bat. Bit tuong tmg vdi Scell 2 (ching han bit thit ba trong su chi bao duoc thiét
lap 13 0) ¢6 thé chi béo cho UE 10 di t6i dong thai nga & thoi diém bit dau cua khoang
thoi gian bat. Khi thoi gian hoat dong két thic, UE 10 c6 thé di t6i DRX trén tit ca cac
b.

Fig.3d thé hién mot vi du v6i sy chi bio nhiéu bit trong WUS va minh hoa vén dé
v6i viée ¢6 su chi bdo ngu chi trong WUS. Khi WUS khong duoc do théy, b0 dinh thoi
khoang thoi gian bat khong dugc bit diu. Khi WUS dugc do thdy, va bit twong ting
véi Peell (ching han bit thi nhit trong su chi bdo dugc thiét 1ap 1a 1) c6 thé chi bao
cho UE 10 bt diu bd dinh thoi khoang thoi gian bat twong tmg. Bit twong Ung véi
Scell 1 (chang han bit thir hai trong sw chi bdo dugc thiét 1ap 1a 1) c6 thé chi bao cho
UE 10 di t6i ddong thai khong ngl & thoi diém bat diu cia khodng thoi gian bat. Bit
twong g véi Scell 2 (chang han bit thir ba trong su chi bdo dugc thiét 1ap 1a 0) c6 thé
chi béo cho UE 10 di téi dong thai ng & thoi diém bat dAu cta khoang thoi gian bat.
Néu goi tin 16n t6i trong thoi gian hoat dong, thi UE 10 c6 thé khong gidm sat WUS,
va do d6 s& khong c6 cach nao dé chi bao sy chuyén tiép tir ngn sang khong ngu trén
Scell 2.

Fig.3e thé hién mot vi du vdi su chi bio nhiéu bit trong WUS va cach dé giai
quyét van @& (dwoc thé hién trén Fig.3d) véi viée co su chi bdo nga chi trong WUS.
Khi WUS khéng duoc do thiy, bo dinh thoi khoang thoi gian bat khong dugc bat dau.
Khi WUS duoge do thiy, va bit twong tng v6i Peell (ching han bit thir nhét trong sur
chi bao duge thiét 1ap 1a 1) s& chi bao cho UE 10 bat dau bo dinh thoi khoang thoi gian
bat twong tng. Bit twong tng v6i Scell 1 (chang han bit thi hai trong su chi bao dugc
thiét 1ap 13 1) c6 thé chi bao cho UE 10 di téi dong thai khong ngi ¢ thoi diém bt dau
ctia khoang thoi gian bat. Bit twong tmg véi Scell 2 (ching han bit thir ba trong sy chi
bao duoc thiét 14p 13 0) c6 thé chi bao cho UE 10 di téi dong thai ngl ¢ thoi diém bat
dAu cta khoang thoi gian bat. Néu goi tin 16n t6i trong thoi gian hoat dong, thi UE 10
c6 thé khong giam sat WUS, va do d6 su chi bao L1 (dé chuyén tiép giita dong thai
ngl va khong ngi trén cac Scell) co thé duoc sir dung dé chuyén tiép tir nga sang
khong ngu trén Scell 2.

Khi thoi gian hoat dong két thiic, UE 10 ¢6 thé di t6i DRX trén tit ca céc 0.
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Co ché dua trén bd dinh thoi dé bu sy chi bio dwa trén L1 dé chuyén tiép gitra
dong thai ngu va khong ngu.

Pong thai ngu sang khong ngu dua trén bd dinh thoi cling co thé dugc chi o
duéi dang sur cai tién v6i su chi béo dua trén L1 dé chuyén tiép giita dong thai ngu va
khong ngt. BO dinh thdi c6 thé giam yéu ciu ddi voi mang (NW) dé giri cac 1énh dya
trén L1 t6i UE 10 (ching han dé chuyén tiép sang dong thai ngtt), diic biét 1a trong cac
truong hop tai trong cao trén cac kénh didu khién.

UE 10 c6 thé duoc tao cAu hinh véi gid tri bo dinh thoi, & chuyén tiép gitta dong
thai ngt va khong ngu.

Theo mdt vi du, bd dinh thdi c6 thé dugce sir dung dé chuyén tiép sang dong thai
ngu. Néu L1 chi bao Bat (hoic chuyén tiép sang dong thai khéng ngt), UE 10 c6 thé
bét dau bd dinh thoi va & lai trong dong thai khong ngli cho dén khi bd dinh thoi két
thic; UE 10 con c6 thé di t&i dong thai ngt khi bo dinh thoi két thic.

Theo mot vi du khac, b dinh thoi c6 thé duoc st dung dé chuyén tiép sang dong
thai khéng ngi. Néu L1 chi bio T4t (hodc chuyén tiép sang dong thai ngi), UE 10 c6
thé bit du bo dinh thoi va & lai trong dong thai ngl cho dén khi bd dinh thoi két thuc,
UE 10 c6 thé di t6i dong thai khong nga khi b dinh thoi két thuc.

Néu b dinh thoi khong hoat dong DRX két thic, hodc khi bit dau bd dinh thoi
khoang thoi gian bat, UE 10 c6 thé bét diu trong dong thai dinh trude (ngi hodc khong
ng) cho mét hoic nhiéu Scell. Pong thai dinh trwdc co thé duge tao cAu hinh boi cac
16p cao hon hodc dugc chi bao bo1 CE MAC.

Theo mét co ché khac (dé giai quyét vin dé trén Fig.3d), néu UE 10 nim trong
thoi gian hoat dong, va khong thé giam sat WUS, thi mot cach dé mang Scell 2 tré lai
tir nga 12 lién két cac didu kién v6i nhau — Bo dinh thoi ngu bit dau & thoi didm bét
dAu ciia khoang thoi gian bét cho Scell 2, va néu UE 10 nim trong thoi gian hoat dong
va bd dinh thoi ngt cho Scell 2 két thuc, thi Scell 2 tuong tng chuyén tiép sang khong
ngu.

Xir Iy nhiéu ciu hinh DRX v&i WUS va chuyén tiép nhanh ra khoi DRX.

UE 10 c6 thé dugc tao cu hinh véi nhigu cdu hinh DRX, mét theo mdi nhém cac
6. Vi du, khoang tin s§ 1 (FR1) céc 6 ¢6 ciu hinh DRX 1, va khoang tin s6 2 (FR2)
cac 0 co cdu hinh DRX 2. D& minh hoa, gia dinh ring cac khoang thoi gian bat DRX
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(va cac chu ky DRX) dang chdng 14n it nhit mot phan. Sau d6, thiét ké néu trén cho
phép st dung co ché WUS duy nhit dé danh thirc ca hai nhém cta céc 6.

Néu UE 10 dugc tao cAu hinh v6i nhidu ciu hinh DRX, WUS c6 thé chira céc chi
bao riéng biét, ching han, mot su chi bédo theo mdi cdu hinh DRX dé thong bao xem
litu c6 bit diu (hodc khong) bd dinh thoi khoang thoi gian bat cho cdu hinh DRX
twong tng hay khong. Su chi béo ciing c6 thé chi bao xem liéu bo dinh thoi khoang
thoi gian bat trong Gmg c6 thé duoc bit ddu hay khong. Su chi béo ciing ¢6 thé va con
chi bao mot dong thai trong ) dong thai ngt hodc khéng ngu.

Néu nhom thtr nhét cia céc 6 dang ngt (hoic ndm trong DRX), va nhém thit hai
cha céc 6 ndm trong thoi gian hoat dong, su chi bao trén nhom thir hai ctia cac 6 c6 thé
dwoc g t6i UE 10 dé di ra khoi DRX trong nhém thir nhit clia cac 6. Viéc mang UE
10 ra khoi DRX c6 thé khong gidng nhw mang UE 10 ra khoi sw nga. Viée danh thirc
dua trén MAC hodc mang tr¢ lai dua trén MAC ctia cdc nhom cta cac 6 ma dang ngu
c6 thé dugc st dung.

Khi UE 10 dugc tao cdu hinh v6i nhiu cau hinh DRX, va bd dinh thoi khoang
thoi gian bat cho khoang thoi gian bat trong Gng véi cdu hinh DRX khéng dugc bét
diu, UE 10 c6 thé bd qua khoang thdi gian bat d6 va c6 thé & lai trong DRX cho nhém
cac 6 duoc két hop v6i cdu hinh DRX. Khi trong DRX, UE 10 c6 thé dimg viéc giam
sat PDCCH trén tit ca cac 6 phuc vu dugc két hop vdi ciu hinh DRX, va UE 10 ciing
c6 thé khong do/bao cao CSI cho cac 6 phuc vu duogc két hop véi cAu hinh DRX.

Vi viée thu nhan sy chi bao, theo mét vi du, bd dinh thoi khdng hoat dong duoc
bat ddu trong nhom thir nhét cta cac 6. Pé cho phép UE 10 di ra khoi DRX trén nhom
thir nhit cia cac 6, thoi gian chuyén tiép c6 thé dwoc chi rd trude thoi gian dén lién
thong (IAT) b dinh thoi c6 thé dugc bit ddu cho nhom cac 6 d6. Theo cach khéc, véi
viéc thu nhan su chi béo, UE 10 dugc dy tinh dé danh thic & truong hop tiép theo cua
khoang thoi gian bat khong phu thudc vao viéc UE 10 c6 do thdy WUS hay khong
trong co hi gidm sat tuong ung.

Fig.4 14 so @b khdi m ta UE 10 dé truyén thong trong mang truyén thong khong
day 1 nhu xir 1y viéc truyén thong ching han xir Iy hodic cho phép viéc phén trang tir
nit mang vo tuyén thir nhat 12 va nat mang v6 tuyén tht hai 13 trong mang truyén
thong khong day 1 theo cac phuong an thyc hién o day.
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UE 10 c6 thé bao gém hé mach xu Iy 801, chang han mdt hodc nhiéu bo xur 1y,
duoc tao cAu hinh dé thyc hién cac phuong phap & day.

UE 10 c6 thé bao gdm don vi thu nhan 802, ching han b thu hodc bd thu phat.
UE 10, hé mach xir 1y 801, va/hodic don vi thu nhin 802 dugc tao cAu hinh dé thu nhan
WUS véi su chi bao nhidu bit tir nat mang v6 tuyén nhu nit mang thi nhét 12 hoic
nfit mang tht hai 13, trong d6 su chi bdo nhiéu bit bao gdm bit thit nhat chi bao bit
dAu hodc khong bit dau, cho 6 thir nhét, b dinh thoi khoang thoi gian bat & mot hodc
nhiéu sy xut hién tiép theo ciia khoang thoi gian bat, va bit thit hai chi bédo 4p dung
dong thai ng hoac khong ngu trén 6 tht hai & su xudt hién tiép theo ctia khoang thoi
gian bat cho 6 tht hai. Tin hiéu danh thic cé thé bao gém su chi bao riéng biét theo
mdi cAu hinh DRX dé thong béo xem lidu c6 bit diu b dinh thoi khoang thoi gian bat
cho cAu hinh DRX tuong tng hay khong. O thi nhét c6 thé 13 6 so cap, va 6 thit hai cé
thé 1a 6 thir cép.

UE 10 c6 thé bao gdbm don vi thyc hién 803. UE 10, hé mach x& 1y 801, va/hodc
don vi thuc hién 803 duoc tao cdu hinh dé thuc hién hanh dong lién quan téi tin higu
d4nh thirc tinh téi su chi bdo nhiéu bit d3 thu nhin nhu khéi tao bd dinh thodi hoic
khong dya trén su chi bao. Hanh dong néu trén co thé bao gém khéi tao bd dinh thoi
hodc khong dua trén sy chi bao nhiéu bit va/hodc di vao trang thai hoic khong dya trén
su chi bao nhiéu bit. B6 dinh thoi c6 thé lién quan t6i viéc di vao trang thai ngu hodc
ra khoi trang thai ngt. Su chi bdo ¢6 thé 1a sy chi b4o nhidu bit bao gdm bit thir nhat
tac dong tdi bd dinh thoi lién quan toi sy thay d6i trang thai cia UE 10 dya vao d6
viéc gidm sat PDCCH dugc diéu chinh trén 6 thir nhit va 6 thir hai; va bit thi hai diéu
chinh viéc giam sat PDCCH hoic phén bing thong duoc sir dung chi cho 6 thit hai. UE
10, hé mach xir 1y 801, va/hoiic don vi thuc hién 803 c6 thé dugc tao cdu hinh dé & lai
trong DRX, khi bd dinh thoi khoang thoi gian bat khong dwoc bat dau, va khi trong
DRX, dugc tao cAu hinh dé dimg viéc giam sat PDCCH trén 6 thir nhit va 6 thir hai, va
dé ding viéc do va bao céo CSI cho 6 thi nhat va 6 tha hai. UE 10, hé mach xir Iy
801, va/hodc don vi thuc hién 803 c6 thé dwoc tao ciu hinh dé, khi hanh vi nga dugc
chi béo, dimg viée giam sat PDCCH trén 6 thir hai va dé tiép tuc cac phép do va béo
cao CSI cho 6 thtr hai. UE 10, hé mach xt Iy 801, va/hodc don vi thuc hi¢n 803 co thé
duge tao cAu hinh dé, khi hanh vi ngu dugc chi bao, chuyén sang BWP khong c6 viéc
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giam sat PDCCH trén 6 tht hai. UE 10, hé¢ mach xur 1y 801, va/hodc don vi thu nhén
802 co thé duoc tao cAu hinh dé thu nhan tin hiéu danh thirc bang cich gidm sat dinh
dang DCI dya trén PDCCH bén ngoai thoi gian hoat dong.

UE 10 con bao gém bd nhé 807. BO nhd bao gém mot hoac nhiéu don vi duge st
dung dé luu trit dit lidu trén, nhu cac chi bao, cac WUS, cac RS, cac cuong do hodc
cac chét luong, cac hoat dong cip phép UL, céc chi bio, cac yéu cau, cac 1énh, cac bd
dinh thoi, cac tng dung dé thuc hién cac phuong phap da boc 16 & ddy khi duge thuc
thi, va tuwong tu. UE 10 bao gdm giao dién truyén théng bao gdm mét hoidc nhiéu ing
ten.

Céc phuong phép theo cac phuong an thuc hién dd mé td ¢ diy cho UE 10 lan
luot duge thue hién boi ching han san phim chuong trinh may tinh 805 hodc chuwong
trinh may tinh, bao gdm cac 1énh, nghia 13, cdc phan ma phin mém, ma, khi dugc thuc
thi trén it nhat mot bo xir 1y, lam cho it nhét mot bo xir Iy thuc hién cc hanh dong da
mo ta & day, nhu dugc thuc hién bsi UE 10. San phém chuong trinh may tinh 805 co
thé dugc luu trit trén phuong tién luu trlt may tinh doc dugc 806, chéng han  cdm
dudng truyén dan tudn ty da ning (USB), dia hoic tuong tw. Phuong tién luu trit méay
tinh doc duoc 806, dang Iuu trit trén d6 san phém chuong trinh mdy tinh, cé thé bao
gdm céc 1énh ma, khi dwoc thyc thi trén it nhit mét bo xir 1y, 1am cho it nht mot bo
xtr 1y thuc hién cac hanh déng mo ta ¢ day, nhu dugce thuc hién boi UE 10. Theo mot
vai phuong an thuc hién, phuong tién luu trit may tinh doc duoc co thé 1a phuong tién
Iwu trt may tinh doc duge chuyén tiép hodc khéng chuyén tiép.

Fig.5 1a so d khbi mé ta nat mang vo tuyén 12 & xur 1y viéc truyén thong cta
UE 10 trong mang truyén thong khong ddy 1, chiang han tao diéu kién thuan lgi cho,
cAu hinh trong mang truyén théng khong day 1 theo cac phwong an thuc hién & day.

Nut mang vo tuyén 12 ¢6 thé bao g@)m hé mach xu 1y 1001, ching han mdt hodc
nhiéu bd xi Iy, dwoc tao cAu hinh dé thuc hién cac phuong phéap & day.

Nt mang vo tuyén 12 c¢6 thé bao gdbm don vi truyén 1002. Nat mang vo tuyén
12, hé mach xir Iy 1001 va/hodc don vi truyén 1002 dugc tao cAu hinh dé truyén, t&i
UE 10, WUS v6i su chi bao nhidu bit, trong d6 sy chi bao nhiéu bit bao gém bit thir
nhét chi bao bét diu hodc khong bét diu, cho 6 thi nhit, bo dinh thdi khoang thoi gian
bt & mot hodic nhidu su xuit hién tiép theo ciia khoang thdi gian bat, va bit thi hai chi
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bdo ap dung dong thai ngu hodc khong ngu trén 6 thi hai ¢ sy xudt hién tiép theo cua
khoang thoi gian bat cho 6 tht hai. Vi vy, nhiéu bit 13 su chi bdo chi bao xem liéu
WUS c6 phai 1a cho 6 tht nht, ching han PCell, vi/hogc 6 thit hai, chang han Scell
hay khoéng. WUS c6 thé bao gébm su chi bao riéng biét theo mdi c4u hinh DRX dé
théng béo xem liéu cé bit ddu bo dinh thoi khoang thoi gian bat cho cu hinh DRX
twong tng hay khong. O thir nhét c6 thé 13 6 so cip, va 6 tha hai c6 thé 13 6 tha cp.
Su chi bao c6 thé lién quan t&i viée khoi tao bo dinh thoi hodc khong dua trén sy chi
bao nhiéu bit va/hodc di vao trang thai hodc khéng dwa trén su chi bao nhiéu bit. B6
dinh thoi cé thé lién quan tdi viéc di vao trang thai nga hodc ra khdi trang thai ngu. Su
chi bao nhidu bit c6 thé bao gdm bit thir nhét tac dong t&i bd dinh thoi lién quan t6i su
thay ddi trang thai cia UE 10 dua vao d6 viéc gidm sat PDCCH c6 thé duoc didu
chinh trén 6 thir nhét va 6 th hai; va bit thi hai diéu chinh viéc gidm sat PDCCH hodc
phin bing thong duoc sit dung chi cho 6 thi hai.

Nut mang vo tuyén 12 con bao gdm bd nhé 1005. Bo nhd bao gdbm mét hoidc
nhidu don vi duoc str dung dé luu trit dit liéu trén, nhu cac WUS, céc chi béo, cac
cuong do hoac cac chét lugng, cac hoat dong cép phép, thong tin 13p lich biéu, cac bd
dinh tho1i, cac tng dung dé thuc hién céac phuong phéap da bdc 1§ ¢ day khi dugc thuc
thi, va trong tu. NGt mang v6 tuyén 12 bao gdm giao dién truyén thong bao gbm bd
truyén, bd thu, bo thu phat va/hoac mot hodc nhiéu ang ten.

Céac phuong phap theo cac phuong an thuc hién da mo ta ¢ day cho niit mang vo
tuyén 12 1an luot dugc thyc hién béi ching han san phim chwong trinh may tinh 1006
hoac san phém chuong trinh may tinh, bao gém cac 1énh, nghia 14, cac phﬁn ma phén
mém, ma, khi duoc thuc thi trén it nhat mot bd xir Iy, 1am cho it nhit mot bd xir Iy
thyuc hién cac hanh dong da mod ta & day, nhu duoc thuc hién bdi niit mang vo tuyén
thtr nhéat 12. San phdm chuong trinh may tinh 1006 c6 thé dwoc luu trit trén phuong
tién luu trt may tinh doc dugc 1007, chéng han 6 c&m USB, dia hoic tuong tu.
Phuong tién luu trit mdy tinh doc dugc 1007, dang luu trit trén d6 san phdm chuwong
trinh may tinh, co thé bao gém cac 1énh ma, khi duoc thyuc thi trén it nhit mot bo xi
1y, 1am cho it nhét mot bo xu 1y thuc hién cac hanh dong mo ta & day, nhu dugc thuc

hién boi nat mang vo tuyén 12. Theo mdt vai phuong an thuc hién, phuong tién Iuu trit
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may tinh doc dugc co thé 13 phuong tién luu trit may tinh doc duoc chuyén tiép hodc
khong chuyén tiép.

Theo mdt vai phwong an thuc hién thuit nglt chung hon “nit mang vo tuyén”
duoc sir dung va né c6 thé twong tng véi kiéu bAt ky cta niit mang v6 tuyén hogc nat
mang bt ky, ma truydn thong véi thiét bi khong ddy va/hodc véi niit mang khéc. Cac
vi du ctia c4c nit mang 14 NodeB, eNB chinh, eNB thi cép, nat mang thude vé& nhom 6
chinh (MCG - Master cell group) hodc nhom 6 thir cap (SCG - Secondary Cell Group),
tram gdc (BS - Base station), nit v6 tuyén da chudn (MSR - Multi-standard radio) nhu
MSR BS, eNodeB, bd diéu khién mang, b diéu khién mang vo tuyén (RNC - Radio
network controller), bd diéu khién tram gdc (BSC - Base station controller), role, role
diéu khién nut cho, tram thu phét géc (BTS - Base transceiver station), diém truy nhap
(AP - Access point), cac diém truyén, cic nit truyén, don vi v6 tuyén tir xa (RRU -
Remote Radio Unit), d4u vo myén tir xa (RRH - Remote Radio Head), cac niit trong hé
thdng #ng ten phan tan (DAS - Distributed antenna system), nit mang 13i chang han
trung tAm chuyén dbi di dong (MSC - Mobility Switching Centre), thuc thé quan Iy di
dong (MME - Mobile Management Entity) v.v., van hanh va bao tri (O&M -
Operation and Maintenance), hé thdng hd trg van hanh (OSS - Operation Support
System), mang tu td chirc (SON - Self-Organizing Network), nit dinh vi chéng han
trung tAm vi tri di dong phuc vu tién hoa (E-SMLC - Evolved Serving Mobile
Location Centre), t6i thiéu hoa kiém tra didu van (MDT - Minimizing Drive Test) v.v.
Theo mot vai phwong an thuc hién thuat ngitr khong giéi han thiét bi khong day hoic
thiét bi ngudi dung (UE) duge sir dung va né néi t6i kidu bat ky cia thiét bi khong day
truyén thong v6i nit mang va/hodc véi UE khéc trong hé thdng truyén thong di dong
hodc dang 6. Cac vi du ctia UE 1a thiét bi muc tiéu, UE thiét bi v6i thiét bi (D2D), UE
c6 kha ndng & gan (ciing duoc biét toi nhe UE ProSe), UE kiéu may hoic UE c6 kha
ning truyén thong may v6i may (M2M), PDA, PAD, méy tinh bang, céc thiét bj dau
cudi di déng, dién thoai théng minh, thiét bi dwoc nhing trong may tinh x4ch tay (LEE
- Laptop embedded equipped), thiét bi dugc gan trong mdy tinh xach tay (LME -
Laptop mounted equipment), cac thiét bi dang USB v.v.

Cac phuong an thye hién duge mé ta cho 5G. Tuy nhién cédc phuwong an thyc hién
ciing c6 thé 4p dung dugc véi cac hé thdng RAT hoic da RAT bat ky, trong 6 UE thu
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nhan vi/hodc truyén cac tin hiéu (ching han dit liu) chang han LTE, LTE FDD/TDD,
WCDMA/HSPA, GSM/GERAN, Wi Fi, WLAN, CDMA2000 v.v.

Nhu s& duoc hiéu mot cach dé dang boi nguoi co hiéu biét trung binh trong linh
vuc thiét ké truyén thong, rang cac phuong tién hodc cac moédun chirc ning co thé
dwoc thye hién sit dung 16gic k§ thuat sb va/hodc mdt hoc nhidu bé vi diéu khién, bo
vi xtr 1y, hodc phé”m ctrng k¥ thuat s6 khac. Theo mot vai phwong an thuc hién, mot vai
hoac tAt ca céc chirc ning khac nhau c thé duoc thuc hién cing nhau, nhu trong mot
mach tich hop chuyén dung (ASIC - Application-specific integrated circuit), hodc
trong hai hodc nhidu hon hai thiét bi riéng biét v6i phan cimg thich hop va/hodc céc
giao dién phan mém gitra ching. Mot vai chirc ndng co thé duoc thuc hién trén bd xit
Iy duwoc dung chung véi céc b phan chirc nang khac cua, vi du, thiét bi khong day
hodc nit mang.

Theo cach khac, mot vai phan tir chirc ning ctia phuong tién xir 1y da thao ludn
¢6 thé duge cung cip thong qua viéc st dung phan cimg chuyén dung, trong khi cac
phin tir chirc ning khic dugce tao co phan cimg dé thuc thi phin mém, két hop véi
phan mém hodc phin sun thich hop. Vi vay, thuat ngi “bd xtr Iy hodc “bo didu khién”
nhu dugc st dung & day khong néi mot cach riéng biét toi phin cing c6 kha ning thyc
thi phn mém va c6 thé ngdm bao gdm, ma khéng giéi han, phin clng bf xit Iy tin
hiéu s& (DSP - Digital signal processor), b nh¢ chi doc (ROM - Read-only memory)
dé luu trit phin mém, bo nhé truy nhap ngiu nhién dé hru trit phin mém va/hodc
chuong trinh hodc dit liéu ung dung, va by nhé khong kha bién. Phan cimg khac,
thong thuong va/hodc tuy bién, ciing c6 thé dugc bao gdm. Céc nha thiét ké cua cac
thiét bi truyén thong s& hiéu 1 cic sy can béng vé chi phi, higu suit, va bao dudng sin
¢ trong cac lya chon thiét ké nay.

Duya vao Fig.6, theo mt phuong an thyc hién, hé théng truyén thong bao g&‘)m
mang vién thong 3210, nhu mang chia 6 kidu 3GPP, vén bao gbm mang truy nhép
3211, nhu mang truy nhép vo tuyén, va mang 16i 3214. Mang truy nhép 3211 bao gdm
nhidu tram gc 3212a, 3212b, 3212c, nhu cac NB, cic eNB, cic gNB hoic céc kicu
khéc cta cac diém truy nhap khong day la cac vi du cia niit mang vo tuyén 12 ¢ day,
mdi kiéu x4c dinh ving phu séng twong ung 3213a, 3213b, 3213c. M3i tram gbc
3212a, 3212b, 3212¢ c6 thé két ndi duoc v6i mang 16i 3214 bén trén két ndi khong day
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hodc c6 day 3215. Thiét bj ngudi ding thir nhat (UE) 3291, 1a mdt vi du cua UE 10,
duoc dinh vi trong ving phu séng 3213¢ duge tao cAu hinh dé két ndi khong day véi,
hodc duge phan trang boi, tram gdc tuong tng 3212¢. UE thtt hai 3292 trong ving phi
song 3213a c6 thé két ndi khong day véi tram gbc twong tmg 3212a. Mic dit nhidu UE
3291, 3292 dugc minh hoa trong vi du nay, nhung cac phuong an thuc hi¢n da boc 16
¢6 thé dugc ap dung twong dwong véi tinh hudng trong d6 mét UE ndm trong ving
phu séng hoic trong d6 mot UE dang két nbi v6i tram gbc twong ung 3212.

Mang vién thong 3210 chinh n6 duoc két ndi véi méy tinh chi 3230, vén c6 thé
dugc bao gdm trong phan cling va/hoic phian mém clia may chu doc 1ap, may chii dam
mdy, may cht phan tan, hodc dudi dang cac tai nguyén xur ly trong trang trai may chu.
May tinh chit 3230 c6 thé thudc quyén s hitu hodc su didu khién cta nha cung cép
dich vu, hodc c6 thé duge van hanh boi nha cung cép dich vu hodc thay mdt cho nha
cung cp dich vu. Céc két nbi 3221, 3222 giita mang vién thong 3210 va mdy tinh chi
3230 ¢6 thé md rong truc tiép tir mang 161 3214 t6i may tinh chi 3230 hodc c6 thé di
qua mang trung gian tuy chon 3220. Mang trung gian 3220 co thé 1a mot mang trong
$6, hodc su két hop cta nhiéu hon mot mang trong 30, mang cong cong, mang riéng,
hodc mang cht; mang trung gian 3220, néu cé, c6 thé 13 mang xwong song hoic
Internet; cu thé 13, mang trung gian 3220 co thé bao gém hai hodc nhiéu hon hai mang
con (khong duge thé hién trén hinh v&). |

H thdng truyén thong trén Fig.6 néi chung cho phép kha ning két nbi gitta mot
UE trong s6 c4c UE d3 két ndi 3291, 3292 va may tinh chi 3230. Kha ning két ndi c6
thé dugc mod ta dudi dang két ndi OTT (Over-The-Top - dich vu cung cép néi dung
trén nén mang vién thong) 3250. May tinh chu 3230 va cac UE da két ndi 3291, 3292
duoc tao két cdu dé truyén thong dir li€u va/hoac su bao hi€u qua két ndi OTT 3250,
stt dung mang truy nhap 3211, mang 15i 3214, mang trung gian 3220 bit ky, va c6 thé
14 co s ha tang (khong dwoc thé hién trén hinh v&) dudi dang céc trung gian. Két ndi
OTT 3250 c6 thé 1a v6 hinh & chd cac thiét bi tham gia truyén thong ma két ndi OTT
3250 di qua d6, khong biét gi vé qua trinh dinh tuyén cla sy truyén théng tuyén 1én va
tuyén xuéng. Vi duy, tram géc 3212 ¢6 thé khong dugc thong bdo hodc khong can dugc
thong bao vé viéc dinh tuyén trude d6 dbi véi su truyén thong tuyén xudng chiu dén
d6i voi dit liéu bit ngudn tir may tinh chu 3230 dé duoc chuyén tiép (ching han,
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chuyén giao) dén UE d3 két ndi 3291. Tuong tu, tram gdc 3212 khong can biét v& viée
dinh tuyén trong twong lai d6i vé6i su truyén théng tuyén 1én chiéu di bét ngudn tr UE
3291 vé phia may tinh chi 3230.

Céac cach thirc thue hién vi du, theo mot phwong an thyc hién, ciia UE, tram géc
va may tinh chi di thao ludn trong cac doan néu trén s€ dugc mo ta dwa vao Fig.7.
Trong hé thdng truyén théng 3300, may tinh chi 3310 bao gdm phén cing 3315 gdm
giao dién truyén thong 3316 duoc tao cAu hinh dé thiét lap va duy tri két ndi khong
day hoic c6 day véi giao dién cta thiét bi truyén thong khac ctia hé théng truyén thong
3300. My tinh chi 3310 con bao gdm hé mach xir 1y 3318, vén c6 thé c6 kha ning
luu trit va/hodc kha ning xt 1y. Cu thé 13, hé mach xir Iy 3318 c6 thé bao gdm mot
hodc nhiéu bo xir Iy 1ap trinh duoc, cac mach tich hgp chuyén dung, cic mang céng
1ap trinh dugc bang trudng hoic cac két hop cia ching (khong duoc thé hién trén hinh
v&) dwoc lam thich tng dé thuc thi cac 1énh. May tinh cht 3310 con bao gdm phan
mém 3311, ma duge luu trit trong hodc co thé truy nhdp dugc bdi may tinh chu 3310
va thuc thi duoc bi hé mach xu Iy 3318. Phdn mém 3311 bao gdém tng dung chu
3312. Ung dung chi 3312 c6 thé van hanh dwoc dé cung cip dich vu cho nguoi ding
tir xa, nhw UE 3330 két n6i qua két n6i OTT 3350 két thiic & UE 3330 va may tinh chi
3310. Khi cung cip dich vu cho ngudi ding i xa, tng dung chu 3312 ¢6 thé cung cap
dit liéu ngudi ding ma duoc truyén nhd sir dung két néi OTT 3350.

Hé théng truyén thong 3300 con bao gdm tram gbc 3320 b tri trong hé théng
vién théng va bao gdm phan ctmg 3325 dé cho phép n6 truyén théng v6i may tinh chi
3310 va voi UE 3330. Phin cimg 3325 c6 thé bao gdm giao dién truyén théng 3326 dé
thiét 1ap va duy tri két ndi khéng day hodc c6 diy véi giao dién cua thiét bi truyén
thong khac ctia hé thdng truyén théng 3300, ciing nhu giao dién vo tuyén 3327 dé thiét
1ap va duy tri it nhat két ndi khong day 3370 v6i UE 3330 dugc dinh vi trong ving phu
song (khong duoc thé hién trén Fig.7) duoc phuc vu boi tram gbc 3320. Giao dién
truyén thong 3326 co thé dwoc tao ciu hinh dé tao diéu kién thuén loi cho két ndi 3360
v6i may tinh chi 3310. Két ndi 3360 co thé 1a truc tiép hodc nod c6 thé di qua mang 15i
(khéng dugc thé hién trén Fig.7) ciia hé théng vidn théng va/hodc di qua mdt hoic
nhiéu mang trung gian nam ngoai hé thdng vién thong nay. Theo phwong 4n thuc hién
duoc thé hién nay, phﬁn cing 3325 cua tram géc 3320 con bao gém hé mach xur 1y

30

30/58



47688

3328, ma co thé bao gém mot hodc nhidu bd xur Iy 1ap trinh dugc, mach tich hop
chuyén dung, mang cdng lap trinh dugc bing trudng hoic cac két hop ciia ching
(khong duogc thé hién trén hinh v&) dwoc lam thich img dé thyc thi cac 1énh. Tram gdc
3320 con ¢6 phdn mém 3321 duge luu trit bén trong hodc c6 thé truy cip duoc qua két
ndi bén ngoai.

Hé théng truyén théng 3300 con bao gdm UE 3330 di dugc dé cip. Phan clng
3335 clia n6 c6 thé bao gdém giao dién vo tuyén 3337 duoc tao ciu hinh dé thiét 1ap va
duy tri két nbi khong day 3370 véi tram gbc dang phuc vu ving phu song trong d6 UE
3330 hién dang duoc dinh vi. Phan cimg 3335 ctia UE 3330 con bao gom hé mach xu
Iy 3338, ma c6 thé bao gdm mot hodc nhidu bd xir Iy 14p trinh dwoc, mach tich hop
chuyén dung, mang cdng lap trinh dugc bing trudng hodc cic két hop cua chung
(khéng dugc thé hién trén hinh v&) dugc 1am thich ing dé thuc thi cac 1énh. UE 3330
con bao gﬁ”)m phén mém 3331, ma dugc luu trit trong hodc co thé truy nhap dugc baoi
UE 3330 va thuc thi dwgc bdi hé mach xir 1y 3338. Phin mém 3331 bao gém tng dung
khach 3332. I'J’ng dung khach 3332 co thé van hanh duoc dé cung cép dich vu cho
ngudi dung 1a con ngudi hodc nguoi dung khong phai 1a con ngudi qua UE 3330, voi
su hd tro cua may tinh cht 3310. Trong may tinh cht 3310, tng dung chu dang thuc
thi 3312 c6 thé truyén thong véi tng dung khach dang thuc thi 3332 qua két ndi OTT
3350 két thac & UE 3330 va may tinh cha 3310. Trong qua trinh cung cép dich vu cho
nguoi dung, tmg dung khach 3332 c6 thé thu nhén dir liéu yéu ciu tir img dung cha
3312 va cung cip dit lidu ngudi dung dép lai dit lidu yéu clu nay. Két ndi OTT 3350
c6 thé truyén tai ca dit liéu yéu cdu va dit liéu ngudi ding. Ung dung khach 3332 c6
thé twong tic véi ngudi ding dé sinh ra dit liéu nguoi diing ma n6 cung cip.

Can cht y ring may tinh chii 3310, tram gdc 3320 va UE 3330 dugc minh hoa
trén Fig.7 1an luot c6 thé giéng voi1 may tinh chi 3230, mét tram géc trong sb cac tram
gdc 3212a, 3212b, 3212¢ va mdt UE trong sé cac UE 3291, 3292 trén Fig.6. Didu nay
c6 nghia 13, cac viéc 1am bén trong cta cac thuc thé c6 thé nhu 1a duoc thé hién trén
Fig.7 va mdt cach doc 14p, cau tric lién két mang xung quanh c6 thé 14 nhu trén Fig.6.

Trén Fig.7, két ndi OTT 3350 da dugc v€ truu tugng dé minh hoa viéc truyén
thong gitta may tinh chii 3310 va thiét bi nguoi dung 3330 qua tram gdc 3320, ma
khong dé cp rd rang dén cac thibt bi trung gian bét ky va viéc dinh tuyén chinh x4c
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clia cic tin nhin qua céac thiét bi nay. Co s& ha tﬁng mang nay co thé xé4c dinh sy dinh
tuyén, ma c6 thé dugc tao céu hinh dé dn khoi UE 3330 hodc khoi nha cung cap dich
vu van hanh méy tinh chi 3310, hogc cd hai. Tuy két ndi OTT 3350 1a chu dong,
nhung co s¢ ha tAng mang co thé con dua ra nhitng quyét dinh ma nho d6 no6 thay d6i
dong sy dinh tuyén (ching han, trén co s& xem x¢ét sy can bang tai hodc viée tao clu
hinh lai cia mang).

K&t ni khong day 3370 giira UE 3330 va tram co s¢ 3320 la theo céc hudng dan
clia cac phuong an dugec mo ta trong subt ban mo ta nay. Mot hodc nhiéu phuong 4n
thuc hién trong s6 cac phuong 4n khac nhau cai thién hiéu sudt ctia cc dich vu OTT
dwoc cung cip cho UE 3330 nho su dung két ndi OTT 3350, trong do két nbi khong
day 3370 tao thanh doan cudi cung. Chinh xé4c hon, cic huong din ctia cac phuong an
thuc hién néu trén co thé cai thién hiéu suit do cac 6 thir nhit va/hodc thit hai dugc xir
1y mdt cach c6 hiéu qua hon va nho d6 mang lai cac loi ich nhu giam thoi gian cho cua
nguoi dung, va d6 dap ung t6t hon.

Thu tuc do co thé duoc cung cép nhim muc dich gidm sat toc @6 dit lidu, thoi
gian chd, va céc yéu t6 khac ma trén d6 mot hodc nhidu phuong 4n thyc hién cai thién.
Co thé con c6 tinh ning mang tuy y dé tao céu hinh lai két ndi OTT 3350 gilta may
tinh chu 3310 va UE 3330, déap lai cac thay ddi trong céac Kkét qua do. Thu tyc do
va/hodc tinh ndng mang dé tao cAu hinh lai két ndi OTT 3350 c6 thé duoc thyc hién
frong phin mém 3311 clia mdy tinh chi 3310 hodc trong phin mém 3331 cua UE
3330, hodc ca hai. Theo cac phuong 4n thyc hién, cac cdm bién (khong dugc thé hién
trén hinh v&) 6 thé duoc trién khai & hodc két hop véi céc thiét bi truyén thong ma két
néi OTT 3350 di qua do; cac cam bién nay c6 thé tham gia vao thi tuc do béng cach
cung cép cac gia tri cua cac dai luong dugc theo ddi ma di duoc néu lam vi du trén
day, hodc cung cép cac gia tri cua cac dai lugng vat 1y khic ma tr d6 phén mém 3311,
3331 ¢6 thé tinh toan hodc udc lugng cac dai lugng duoc theo ddi. Qua trinh tao cAu
hinh lai két nbi OTT 3350 co thé bao gé)m dinh dang tin nhén, cac thiét lap truyén lai,
su dinh tuyén dugc wu tién, v.v.; viéc tao cu hinh lai nay khong can anh huoéng dén
tram gbc 3320, va tram gdc 3320 ¢o thd khong biét hodc khong thé nhan thay duoc.
Céc tha tuc va cdc chirc ndng néu trén co thé dugc biét @én va thuc hanh trong linh vuc
nay. Theo cac phuong an thuc hién nhét dinh, cic phép do cd thé bao gébm bdo hiéu
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riéng cia UE d8 tao diéu kién thun loi cho cac phép do clia mdy tinh chu 3310 ddi véi
thong luong, thoi gian lan truyén, thoi gian cho, va tuong tu. Cac phép do nay cd thé
duoc thuc hién trong d6 phin mém 3311 va 3331 1am cho céc tin nhin dugc truyén di,
cu thé 14 céc tin nhin tréng hodc ‘gia’, nho sir dung két ndi OTT 3350 trong khi no
giam sat thoi gian lan truyén, cAc sai b, v.v..

Fig.8 13 luu d6 minh hoa phuong phip dugc thuc hién trong hé thdng truyén
thong theo mt phuong an thyc hién. Hé thdng truyén thong bao gdm may tinh chu,
tram gbc va UE ma c6 thé 1a céc thanh phin d4 dwoc mé ta dwa vao Fig.6 va Fig.7. Dé
cho phin mé ta dugc don gian, chi cé nhing phin d& cap dén Fig.8 s& duoc bao gbm
trong phan nay. Trong budc thir nhit 3410 ctia phuong phap, mdy tinh chu cung cap
dit liéu ngudi dung. Trong budc con tuy chon 3411 cua budc thir nhét 3410, may tinh
chi cung cip dit liéu ngudi ding bang cach thuc thi tng dung chii. Trong budc thit hai
3420, may tinh chi bit ddu hoat dong truyén mang dit liéu ngudi dung téi UE. Trong
budce thir ba tiiy chon 3430, tram gbc truyén téi UE dit liéu ngudi dung vbn dugc mang
trong hoat dong truyén ma may tinh chii di khoi tao, theo cac huéng din clia céc
phuong 4n thyc hién d3 mé ta trong toan bd sang ché nay. Trong bude thit tu tity chon
3440, UE thuc thi tng dung khach Kkét hgp v6i ung dung chi duoc thyc thi bdéi may
tinh chu.

Fig.9 1a luu dd minh hoa phwong phap dugc thuc hién trong hé théng truyén
thong theo mot phwong an thuc hién. Hé thng truyén théng bao gdém may tinh chu,
tram gdc va UE ma c6 thé 13 céc thanh phan d4 dwoc mo ta dwa vao Fig.6 va Fig.7. Pé
cho phin mé ta dugc don gian, chi co nhitng phan d& cap dén Fig.9 s& duoc bao gdm
trong phin nay. Trong budc thir nhit 3510 ctia phuong phap, may tinh chi cung cap
dit liéu ngudi ding. Trong budc con tiy chon (khong dugc thé hién trén hinh v&) may
tinh chi cung cAp dit liu ngudi dung bing cach thuc thi tng dung chi. Trong budc
thir hai 3520, may tinh chii bt ddu hoat d6ng truyén mang dit liéu ngudi dung téi UE.
Viée truyén néu trén c6 thé di qua tram gdc, theo cac hudng din cua cic phuong én
thyc hién d& mo ta trong toan bd sang ché nay. Trong budc thlt ba tuy chon 3530, UE
thu nhén dit liéu nguoi dung dwoc mang trong hoat déng truyén.

Fig.10 13 lvu dd minh hoa phwong phap dugc thuc hién trong hé thng truyén
thong theo mdt phuong an thyuc hi¢n. HE thdng truyén théng bao gdm may tinh chu,
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tram géc va UE ma c6 thé 13 céc thanh phﬁn d3 dugc mé ta dua vao Fig.6 va Fig.7. bé
cho phén mo ta dugc don gian, chi c6 nhiing phan dé cap dén Fig.10 s& dugc bao gdm
trong phan nay. Trong buéc thit nhét tiy chon 3610 ctia phuong phap, UE thu nhén dit
lieu diu vao di dwoc cung cAp boi may tinh chi. Ngoai ra, hodc theo cach khic, trong
budc thir hai tuy chon 3620, UE cung cap dir lidu nguoi dung. Trong budc con tity
chon 3621 cta budc thir hai 3620, UE cung chp dir liéu nguoi dung béang cach thyc thi
ung dung khéch. Trong budc con tiy chon khic nita 3611 clia bude thir nhit 3610, UE
thue thi ing dung khach ma cung cép dit lidu nguoi dung déap lai dit liéu dau vao da
thu nhan da duge cung cip boi may tinh chi. Khi cung cép dit liéu nguoi ding, g
dung khach da thuc thi con co thé tinh dén dau vao ngudi dung da thu nhan tir ngudi
dung. Khéng phu thudc vao cach cu thé theo d6 dit liéu nguoi dung duge cung cép,
UE khéi tao, trong bude con thit ba tuy chon 3630, hoat dong truyén dit liéu nguoi
ding t6i may tinh chu. Trong budc thi tu 3640 clia phwong phap, may tinh chu thu
nhan dit liéu ngudi ding dugc truyén tir UE, theo cac hudng din cfia cic phwong 4n
thuc hién d3 md ta trong toan bd sang ché nay.

Fig.11 13 luu 6 minh hoa phuong phip dugc thuc hién trong hé théng truyén
thong theo mét phuong én thyc hién. HE thdng truyén thong bao gdm may tinh ch,
tram gbc va UE ma c6 thé 1a céc thanh phin da dugc mo ta dya vao Fig.6 va Fig.7. Dé
cho phin mé ta duge don gian, chi c6 nhiing phin d& cap dén Fig.11 s& duoc bao gdm
trong phin nay. Trong budc thir nhét tiry chon 3710 ctia phuong phap, theo cic hudng
dan ctia cac phuong 4n thuc hién di mo ta trong toan bd sang ché nay, tram gdc thu
nhan dit liéu nguoi dung tir UE. Trong budc thtr hai tity chon 3720, tram gbc khoi tao
hoat dong truyén dit liéu ngudi ding di thu nhan téi may tinh chu. Trong budc thir ba
3730, may tinh chi thu nhin dir liéu ngudi dung dugc mang trong hoat dong truyén di
khéi tao boi tram gbe.

Céc stra dbi va céc phuong an thyc hién khac cua cac phuong 4n thuc hién da
boc 16 s& tré nén rd rang v6i ngudi c6 hidu biét trung binh trong linh vue k¥ thuat nay
dwa vao cac hudng din di thé hién trong cac phan mé ta néu trén va cac hinh v& kém
theo. Do d6, can hiéu ring phwong an thuc hién (cic phuong 4n thuc hién) néu trén
khong bi gidi han & cac phuong 4n thuc hién cu thé da boc 16 va ring cac stra doi va
cac phuong an thyc hién khac dugce du tinh dé duogc bao gém trong pham vi cliia sdng
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ché nay. Mdc du cac thudt ngit cu thé ¢ thé dugc sit dung & dy, nhung ching chi

dwoc st dung chung va chi dimg dé mé ta va khong dung dé gidi han sang ché.
Céc tir viét tat

ACK Acknowledge - Bao nhan

ADC Analog-to-digital conversion - Chuyén dbi twong ty sang k¥ thuét sb

AGC Automatic gain control - Diéu khién khuéch dai ty dong

ANR Automatic neighbour relations - Céc mdi trong quan l4n cin tw dong

AP Access Point - Piém truy nhip

BCH Broadcast Channel - Kénh phat rong

BLER Block Error Rate - Ty 18 18i khéi

BRS Beam Reference Signal - Tin hi¢u tham chiéu chum tia

BS  Base Station - Tram géc

BSC Base Station Controller - B diéu khién tram géc

BTS Base Transceiver Station - Tram thu phat gbe

CA  Carrier Aggregation - Két tap song mang

CC  Component carrier - Song mang thanh phin

CG  Cell group - Nhom o

CGI Cell global identity - Pinh danh toan cau clia 6

CP  Cyclic Prefix - Tién t6 tudn hoan

CPICH Common Pilot Channel - Kénh huéng dan chung

CQI Channel Quality Indicator - B chi bao chét luong kénh

CSG Closed subscriber group - Nhom thué bao dong kin

CSI-RS Channel State Information Reference Signal - Tin higu tham chiéu théng

tin trang thai kénh

DAS Distributed Antenna System - Hé théng ing ten phén tin

DC  Dual connectivity - Su két néi doi

DFT Discrete Fourier Transform - Bién ddi Fourier roi rac

DL  Downlink - Tuyén xuéng

DL-SCH Downlink shared channel - Kénh ding chung tuyén xudng

DRX Discontinuous Reception - Vi€éc thu nhan khong lién tuc
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EARFCN  Evolved absolute radio frequency channel number - S6 lwong kénh tin
$6 vo tuyén tuyét dbi tién hoa

ECGI Evolved CGI - CGI tién héa

eNB eNodeB

FDD Frequency Division Duplex - Song cong chia theo tin sb

FFT Fast Fourier Transform - Bién dbi Fourier nhanh

HD-FDD  Half duplex FDD - FDD ban song cong

HO Handover - Chuyén viing

ID  Identity - Dinh danh

M2M Machine to machine - May véi may

MAC Media access control - Didu khién truy nhap phuong tién

MCG Master cell group - Nhém 6 chinh

MDT Minimization of Drive Tests - T5i thiéu hoa cac kiém tra diéu van
MeNBMaster eNode B - eNode B chinh

MIB Master Information Block - Khi théng tin chinh

MME Mobility Management Entity - Thuc thé quan 1y tinh di dong
MRS Mobility Reference Signal - Tin hiéu tham chiéu tinh di dong
MRTD Maximum receive timing difference - Sy chénh léch dinh thoi thu nhan
16n nhat

MSR Multi-Standard Radio - V6 tuyén da chuin
‘NACK Not acknowledged - Khong bao nhan

OFDM Orthogonal frequency-division multiplexing - Dén kénh chia theo tan s6
truc giao

RI Rank Indicator - B§ chi bdo hang

SI System Information - Théng tin hé théng

PCC Primary component carrier - Séng mang thanh phan so cip

PCI  Physical cell identity - Dinh danh 6 vat Iy

PCell Primary Cell - O so cp

PCG Primary Cell Group - Nhom 6 so cip

PCH Paging channel - Kénh phan trang

PDU Protocol Data Unit - Pon vi dit liéu giao thirc
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PGW Packet Gateway - Cong ndi goi tin .

PHICH Physical HARQ indication chaﬁnel - Kénh chi bAo HARQ vt ly
PLMN Public Land Mobile Network - Mang cong cong madt d4t di dong
PMI Precoding Matrix Indicator - B§ chi bao ma trén 14p ma trudc

PSCell Primary SCell - SCell so clp

PSC Primary serving cell - O phuc vu so cép

PSS  Primary Synchronization Signal - Tin hi¢u ddng bo so cap

RAT Radio Access Technology - K¥ thudt truy nhap vo tuyén

RF  Radio Frequency - Tan sb v6 tuyén

RLM Radio link monitoring - Giam sat lién két v6 tuyén

RNC Radio Network Controller - Bo diéu khién mang vO tuyén

RRC Radio Resource Control - Didu khién tai nguyén vé6 tuyén

RRH Remote Radio Head - Dau vo tuyén tir xa

RRU Remote Radio Unit - Pon vi v6 tuyén tir xa

RSCP Received Signal Code Power - Cong suit mi tin hiéu da thu nhan

RSRP Reference Signal Received Power - Cong suat thu nhan tin hiéu tham chiéu.
RSRQ Reference Signal Received Quality - Chat lwong thu nhén tin hiéu tham chiéu
RSSI Received signal strength indication - Chi bao cudng d6 tin hiéu da thu nhén
RSTD Reference Signal Time Difference - Sy chénh 1éch thoi gian tin hi¢u tham chiéu
RV  Redundancy version - Phién ban du thira

Rx  Receiver - B thu

SCC  Secondary component carrier - Séng mang thanh phan thir cép

SCell Secondary Cell - O thit cAp

SCG Secondary Cell Group - Nhom 6 thir cap

SeNB Secondary eNode B - eNode B thir cip

SFN  System Frame Number - S6 khung hé thong

SGW Signalling gateway - Cng ndi bao higu

ST System Information - Thong tin hé thong

SIB  System Information Block - Khéi thong tin hé théng

SIB1 System Information Block Type 1 - Khdi thong tin hé théng kiéu 1

SINR Signal to interference and noise ratio - Ty sb tin hiéu trén nhidu va tap 4m
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SON Self-organizing networks - Cic mang tu t6 chirc

SSC  Secondary serving cell - O phuc vu thi cép

SSS  Secondary Synchronization Signal - Tin hi¢u ddng bo thir cip
TA  Timing advance - P§ sém dinh thoi

THE Timing advance group - Nhém d6 sém dinh thot

TDD Time Division Duplex - Song cong chia theo thoi gian

TX  Transmitter - Bo truyén

UARFCN  UMTS Absolute Radio Frequency Channel Number - S6 lwong kénh tin
s6 vo tuyén tuyét d6i UMTS

UE  User equipment - Thiét bi ngudi dung

UL  Uplink - Tuyén Ién
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YEU CAU BAO HO
1. Phuong phap dugc thuc hién bdi thiét bi nguoi dung (UE - User equipment) (10) dé
truyén thong trong mang truyén thong khong diy, phwong phép nay bao gdm cac
budc:

- thu nhén (212) tin hiéu danh thtc véi su chi bao nhiéu bit tir nat mang vo tuyén
(12), trong d6 sw chi bao nhidu bit bao gdm bit thir nhit chi béo bit dau hodc khong
bit dAu, cho 6 so cp, bo dinh thoi khoang thoi gian bat & mot hodc nhidu sw xut hién
tiép theo clia khoang thoi gian bat, va bit thit hai chi bdo 4p dung dong thai ngu hoic
khong ngi trén 6 thir cAp & sw xuat hién tiép theo ctia khoang thoi gian bat cho 6 thi
cép; va

- thye hién (213) hanh dong lién quan t6i tin hi¢u danh thuc tinh t61 su chi bao
nhiéu bit d4 thu nhan.

2. Phuong phép theo diém 1, trong d6 budc thyc hién hanh dong bao gém khoi tao bd
dinh thoi hodc khong dua trén sy chi bao nhiéu bit va/hodc di vao trang thai hoic
khong dua trén su chi bao nhiéu bit.

3. Phuong phép theo diém 2, trong d6 b dinh thoi lién quan t6i viée di vao trang thai
ngu hodc ra khoi trang thai ngu.

4. Phuong phéap theo diém bét ky trong s cac diém 1 t6i 3, trong d6 budc thuc hign
hanh dong bao gdm:

- 0 lai trong trang thai thu nhan gian doan (DRX - Discontinuous reception), khi
b6 dinh thoi khoang thoi gian bat khong dwoc bat dau, va khi trong DRX, dung viée
giam sat kénh diéu khién tuyén xudng vat Iy (PDCCH - Physical downlink control
channel) trén 6 so cip va 6 thir cip, va dimg viéc do va bdo céo thong tin trang thai
kénh (CSI - Channel state information) cho 6 so cip va 6 thir cép.

5. Phuong phap theo diém bét ky trong sb cac diém tir 1 t&i 4, trong d6 bude thuc hién
hanh ddng bao gém, khi hanh vi ngt dugc chi bao,

- dimg viéc giam sat kénh diéu khién tuyén xudng vat Iy (PDCCH) trén 6 thit hai
va tiép tuc cac phép do va bao céo thong tin trang thai kénh (CSI) cho 6 thir cép.

6. Phuong phap theo diém bit ky trong s6 cac diém tir 1 ti 5, trong d6 bude thuc hién
hanh ddng bao gdém, khi hanh vi ngl duwgc chi bio, chuyén sang phin bing thong
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(BWP - Bandwidth part) khong c6 viéc gidm sat kénh didu khién tuyén xudng vat Iy
(PDCCH) trén 6 tht hai.
7. Phuong phép theo diém bat ky trong s cac diém tix 1 t6i 6, trong d6 budc thu nhan
tin hiéu danh thirc bao gém giam sat dinh dang bd chi bao diéu khién tuyén xudng
(DCI - Downlink control indicator) dwa trén kénh diéu khién tuyén xubng vat ly
(PDCCH) bén ngoai thoi gian hoat dong.
8. Phuong phap dugc thuc hién béi nlit mang vo tuyén dé xir Iy viéc truyén thong cla
thiét bi ngudi ding (UE) (10) trong mang truyén théng khong ddy, phuong phéap nay
bao gdm cac budc;

truyén (222) tin hiéu danh thirc v6i sy chi béo nhidu bit t6i UE (10), trong do su
chi bao nhiéu bit bao gdm bit thir nhét chi bao bit dAu hodc khong bit dAu, cho 6 so
cap, bd dinh thsi khoang thoi gian bat & mot hodc nhidu sy xuét hién tiép theo ciia
khoang thoi gian bat, va bit thi hai chi bdo 4p dung dong thai ngl hosic khong ngu trén
6 thit cip & sy xuat hién tiép theo cua khodng thoi gian bat cho 6 thtr hai.
9. Phuong phép theo diém 8, trong d6 su chi bao lién quan tGi viéc khéi tao bo dinh
thoi hodc khong dwa trén sy chi bdo nhiéu bit va/hodc viéc di vao trang thai hodc
khong dua trén su chi bao nhiéu bit.
10. Phuong phép theo diém 9, trong d6 b dinh thoi lién quan td1 vige di vao trang thai
ngu hodc ra khéi trang thai ngu.
11. Phuong tién Iuu trit may tinh doc dugc, trong d6 phuong tién luu trit may tinh doc
dugc nay luu trit cac 1énh ma, khi dugc thyc thi trén it nhat mot b xu 1y, lam cho it
nhét mot bd xit Iy thuc hién phuong phép theo diém bat ky trong sé cac didm ti 1 t6i 7
nhu duoc thuc hién 1an luot béi thiét bi ngudi dung hodc nit mang vo6 tuyén.
12. Thiét bi ngudi dung (UE) (10) & truyén thong trong mang truyén thong khong
day, trong d6 UE (10) duoc tao cAu hinh dé:

thu nhén tin hi¢u danh thirc v6i sy chi bao nhidu bit tir nit mang vo tuyén (12),
trong d6 sy chi bao nhiu bit bao gdm bit thir nhét chi bao bit dau hoic khong bit diu,
cho 6 so cép, bd dinh thi khoang thoi gian bat & mot hoic nhidu sy xuit hién tiép theo
cua khoang thoi gian bét, va bit thi hai chi bao 4p dung dong thdi ngt hodc khong ngu

trén 6 thit cdp & su xut hién tiép theo ciia khoang thoi gian bat cho 6 thir cdp; va
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thuc hién hanh ddng lién quan tdi tin hiéu danh thuc tinh téi su chi bdo nhiéu bit
da thu nhan.
13. UE (10) theo diém 12, trong d6 hanh dong bao gdm khoi tao b dinh thoi hoic
khong dwa trén sur chi bao nhiéu bit va/hodc di vao trang thai hodc khong dua trén su
chi béo nhiéu bit.
14. UE (10) theo diém 13, trong d6 bd dinh thoi lién quan t6i viéc di vao trang thai
ngu hodc ra khoi trang thai ngu.
15. UE (10) theo diém bét ky trong s6 cac diém tir 12 téi 14, trong dé UE (10) duoc
tao cdu hinh dé & lai trong trang thai thu nhan gidn doan (DRX) khi bd dinh thoi
khoang thoi gian bat khong duoc bit dau, va khi trong DRX, dugc tao ciu hinh dé
dimg viéc gidm sat kénh diéu khién tuyén xubng vat Iy (PDCCH) trén 6 so cip va o
thir cap, va dé ding vig¢c do va bdo cdo thong tin trang thai kénh (CSI) cho 6 so cép va
6 thi cp.
16. UE (10) theo diém bat ky trong sb cac diém tir 12 t6i 15, trong d6 UE (10) dwoc
tao cAu hinh @&, khi hanh vi ngi dugc chi bao, dimg vidc giam sét kénh didu khidn
tuyén xudng vat Iy (PDCCH) trén 6 thtt hai va dé tiép tuc cac phép do va bao céo
thong tin trang thai kénh (CSI) cho 6 tht hai.
17. UE (10) theo diém bat ky trong s céc diém tir 12 t¢i 16, trong d6 UE (10) dugc
tao cAu hinh dé, khi hanh vi ngu dugc chi bao, chuyén sang phin bang théng (BWP)
khéng co vigc gidm sat kénh diéu khién tuyén xuéng vat 1y (PDCCH) trén 6 thit hai.
18. UE (10) theo diém bat ky trong sb cic diém tir 12 t6i 17, trong d6 UE (10) duoc
tao cAu hinh dé thu nhan tin higu dénh thirc bing cach gidm st dinh dang b chi bao
diéu khién tuyén xudng (DCI) dya trén kénh diéu khién tuyén xudng vat Iy (PDCCH)
bén ngoai thoi gian hoat dong.
19. Niit mang v6 tuyén dé xir Iy viéc truyén thong ciia thiét bj ngudi dimg (UE) (10)
trong mang truyén thong khong day, trong d6 nut mang vé tuyén dugc tao cAu hinh dé:

truyén tin higu danh thitc v6i sy chi bao nhidu bit t6i UE, trong d6 sw chi bdo
nhiéu bit bao gdm bit thir nht chi bio bt diu hoic khéng bit dau, cho 6 so cap, bo
dinh thoi khodng thoi gian bat & mot hodc nhiéu su xuét hién tiép theo ciia khoang thoi
gian bat, va bit thir hai chi bdo 4p dung dong thai ngi hoic khong ngu trén 6 thir cdp &
su xuat hién tiép theo ctia khoang thoi gian bat cho 6 thir cép.
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20. Nat mang vo tuyén theo diém 19, trong d6 su chi bao lién quan t6i viée khoi tao bo
dinh thoi hodc khong dua trén sy chi bao nhiéu bit vi/hodc viée di vao trang thai hodc
khong dua trén su chi bao nhiéu bit.

21. Nt mang vo tuyén theo diém 20, trong do bo dinh thoi lién quan tdi viée di vao

trang thai ngli hodc ra khoi trang thai ngu.
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Fig.2a




45/58

47688

qg8ig

nq
NQIYU 0q Y AS UYL} BAip

Sudp yuey Uy oRYL, 70T

q

SND

< nYIyu 0Bq 1Yo As + SAM ‘10T

-

N
-—

"\

\,
—-G



46/58

47688

ST |

————————— e

ey} Sue) oA
IP/1QU} Yuip 0q 0B} 1Yy

Hq ngIqu ogq
IY0 S QI enp SUQp Yuey UIIY ONY ] "E1C

a0 0o |
Sugu pipy enb ogq [Y4D ‘TTZ |

IIIIIIIIIIIIIIIIII —_

ngp 1B



47/58

47688

pz' 31

a0 eno

nep jed




48/58

47688

eg 31

AIESN
I B B | EioiN
[1°0d
. Ao 1Y) Sugoyy
BQUEIS  __—opodnp SNM 1oy quip 0q At Op 0Onp

101} oty 1oy} yuip 0q nep g

nep J2q SUQY| 38U SNM



49/58

47688

qg'31q
C 11998
n3u Suouy reyy Suog
A 7
[ [199S
n3u Suoyy rey) Sudg t
[1°0d
1¢q ueid
1013 Sugoy]
| 1Qu quip 0q A op oonp
18q uer3

1013 Sueoy 10y} quip 0q ngp jeq

ngp jeq SUQUY <+ 8Uoyy SNM

I'1°1) Kewy
Op 26np SNM



50/58

47688

o¢" 31
C 11998
n3u ey Judq
I 11998
M-Wﬁ MQOHE ey} WEQ G %
= 1POd
18q ueI3 e v/
101} Sugoyy]
16q et 1o quip 0q Aeyy 0p 26np
1003 BUBOYY 1043 YUIp 0q NEp J2ey e 12 S0y o S

(0°T°T) L op 20np SN M



51/58

47688

pesId
[AIESN
nsu rey SU0Q@
[ T[99S
n3u Sueyy ey Suod N
= 11°Dd
A 18q ueId 5
101} Sugoyy
oy Yequer3 1oy Sugo 1o quip 09 Aty op 0dnp
(AILENRE 8&9_ 1oup yuip 0q nepiEy NEP 12q SUOUN+—Buoyy SOM
quep BA SN 3 911 3uQyy 1p 100
- (01D

BY) Op 20Np SOM



52/58

47688

9’81
C 11998
nEU SUQLH 17 BUOG nSu Wﬁ mﬂm A
| I 11998
n3u Suoyy reyl Sudqg :
11°0d

e

e

¥6q ued
1o quip 0q Ay op 06np

177 08q 90 0
1¢q UeI3 107 Sugoyy
1Y) quip 9q ngp 1gg




53/58

—

N\

-G

47688

I

\[,
—Gani

t'31q
“il-il-II%J_
—_—— |
m oqu 0d 08 |
: P o T | .
\AWJ “.ll “
; _ _ 908
= g | _
.Am. Am “ “
= - |
3 A1 0 yorw 31 T08 o m"
m | oft ia uog “E08 | m
an oo |
i _“ _,||||||S<.En m m
| e 0oa 08 !
" T |
| |
| |
| |
| |
| |
| |
| !
|




54/58

47688

u9An) oA Suew N ‘7T

g ouu 08 5001
E o

8 &

==

g A1 ox yotw $H TO0T
S

ﬁ--ﬂ@wmmwmmmmmmmmm--J
——— J

upAny oA Sutw N ‘T

9001

00}



55/58

47688

9'31q
qclce
glLce
cecce
0€ce
o .
<"
[
/ l
,v( 0cece
\
T

ecice




47688 c6/55

ity
3300

¥

3314 Méy tinh chu 3380
, N
S 3349 |
Ung dung chi o
g oune /| 332{Tram goc
i

,I
LENEE R T ;

, : dién '--:L,,, -l
; truyén thong ;
'
' 325
| ¥ . Hmf . .
Ll m) 3326 Giao dién
¢ truyén thong

3318 HE mech 1 3327 Giao
xu ly .

233 \ ’
S ¥
S 2332 N
Ung dung khach T
I
[} !I ‘]l‘
'v l‘y.‘
= E‘ e IAEN
2935 ‘ ¢ S
e N A
HYY . :‘
y ¢
* r
[ ] -1
. R I .
3337 Giao s .f_‘f 1" Y
=2 L a0 S S0 R R Y
dién v6 tuyen %
i
. 1
,!'\,,,
3338 Hé mach S 3ol
xu ly

Fig.7




57/58

47688

831

6'314

ONHL 1T

Sunp 1ongu nry
1p ugqu nyy 4N

10} Sunp 1onSu
nJI| np Suew
upAny udp
J20Y 0¥} 10Uy
nyo qun AeA
0Ts¢E

ONHL LT

yopyy Surip
Sun 1y) onyy gn

Sunp onsu
01 1p ugAnn
003 WBl]

H0 193
Sunp ronsu ngy
np Suew upAni

Sugp 180y o)
oW yup Az
0cre

Sunp ronSu ndr
1p dgo Sunod
nyo yuy Agjy

01¢¢

nyo Junp
Sun gy onyy
nyo quy LA

nva .Lyd

Sunp 1ongu ngry
np dgo Suno
o quy Az
0THE

nva Lyg




58/58

47688

11°S14

ONHL L

3unp 1ongu
N1 4P Uy ny)
0o qup ABjy

Qyo yuy) Apw
101 3unp ron3u
nay p ugny
Sugp 180y 0¥y
1010 003 e,
0CLE

2N W Sunp 1onsu
N9 up ugyu
ny) 095 wel],

nva.rvy

01814

yoeyy Sunp
3un 1y oniyy g

YopY Sunp
Sun gy ot g

ONHL LI

HN 1 ughny
ep Sunp 1onSu
191 Dp ULy Ny
Yo yup Ay
0v9¢

- 7o qup Apw
- 101 Sunp ron3u
- 04y op upkny
- Sugp 1eoy

- ovrtoyy AN

Sunp rondu ndy

ap deo Suno g

nyo quy Agur o
dgo Suno oonp

EP OPA Ngp 11|
p wgyqu Ny g0

nva 1yg






