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(57) Sang ché dé cap dén phuong phap dinh thoi tin hiéu duong 1én bao gdm budc tiép
nhén thong tin dinh thoi lién quan dén tin hiéu duong 16n va hé tham sb cua tin hiéu duong
1én nay, trong d6 thong tin dinh thoi nay dugc st dung dé xac dinh thoi gian tham chiéu
cua tin hiéu duong 1én nhan dugc tur thiét bj nguoi dung (UE), budc tiép nhan, tir UE, tin
hiéu duong 18n, trong d6 viéc tiép nhan nay phu hop voi thong tin dinh thoi va hé tham s6
cua tin hi¢u duong 1én, va budc do thoi gian dén twong ddi cua duong 1én theo tin hiéu
dudng 1én nhan dugc va thoi gian tham chiéu cua tin hiéu dudng 1én ndy. Sang ché ciing dé
cap dén thiét bi do va thiét bi nguoi dung dung phuong phap nay.



41880

Linh vwe k§ thuit dwoc dé cap

Sang ché néi chung d& cap toi hé thong va phuong phap truyén thong k§ thuat sd,
va theo cac phwong an cu thé, t6i hé thdng va phuong phap do tim tin hiéu & cac thiét bi

khong ddng bd va cac thiét bi khong co cdu triic khung thoi gian.

Tinh trang k§ thuit cia sang ché

Dich vu duya trén dia diém c6 vai trd quan trong trong cac hé théng truyén thong
hién dai. Thong tin vé vi tri (ciing thuong duge goi 1a dia diém) cua thiét bi truyén thong,
nhu thiét bi nguoi dung (user equipment, UE), ¢6 thé dugc sir dung trong viée cung cap
cac dich vu, nhu dich vu cép ctru, ban hang hodc tiép thi dua trén vi tri, va v.v.. Vi tri cta
thiét bi truyén thong ciing c6 thé dugc sir dung trong viéc lua chon cac nit truy cap,

chuyén giao muc tiéu, va v.v..

K¥ thuat chung dugc st dung trong viéc xac dinh vi tri cia thiét bi truyén thong
thudng bao gom thiét bi truyén thong truyén tin hiéu, tin hiéu nay dwoc nhén va duoc do
tai nhiéu thiét bi do. Két qua do tir mdi thiét bi do duoc cung cép cho mot thuc thé trong
mang 161 c6 chirc ndng xac dinh vi tri cda thiét bi truyén thong dya trén két qua do. bé ky
thut nay hoat dong dugc, cac thiét bi do can phai biét thoi gian cta nut truy cap phuc vu
cta thiét bi truyén thong. Tuy nhién, mot s6 thiét bi do trong cac hé thong truyén thong
hién dai vé& ban chét 12 khong dong bd hodc chiing c6 cau trac dinh thoi, nhung khong
dugc dong bd véi nat truy cap phuc vu. Do d6, can c6 hé thong va phuong phap dé cung
cp thoi gian tham chiéu tai cac thiét bi khong dong bo va cac thiét bi khong ¢ cAu tric

khung thoi gian nay.

Ban chit k§ thuit ciia sing ché

Theo khia canh thu nhét, sang ché dé xudt phuong phap dinh thoi tin hiéu duong
1én. Phuong phéap nay bao gdm budc tiép nhan, bang thiét bi do, thong tin dinh thoi lién
quan dén tin hiéu dudng Ién va hé tham sd (numerology) cua tin hiéu dudng 1én nay,
trong do thong tin dinh thoi nay duoc sir dung dé xac dinh thoi gian tham chiéu cta tin

hiéu duong 1én nhan dugc tir thiét bi ngudi ding (user equipment, UE), buéc tiép nhan,
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bang thiét bi do, tin hidu dudng 1én tir UE, trong d6 viéce tiép nhan nay phut hop véi thong
tin dinh thoi va hé tham s cua tin hidu dudng 1én, va bude do, bang thiét bi do, thoi gian
dén tuong dbi ciia duong 1én (uplink relative time of arrival, UL RTOA) theo tin hidu

dudng 1én nhan dugc va thoi gian tham chiéu cua tin hiéu dudng 1€n nay.

Trong cach thuc hién thir nhat ctia phuong phap theo khia canh thir nhét cta sang
ché, thoi gian tham chiéu cua tin hidu duong 16n 1a thoi gian duoc dinh ciu hinh dé chi

bao diem bat dau cua khe chira tin hiéu duong 1én.

Trong cach thuc hién thir hai ctia phuong phép theo khia canh thir nhét cta sang
ché hodc cach thuc hién bét ky néu trén cua khia canh thu nhét nay, UL RTOA do duoc
12 6 chénh 1éch gifta thoi gian tham chiéu cia tin hiéu duong 1én va thoi gian bt dau

cua khe chura tin hi¢u dudng 1én nhén dugc.

Trong cach thyc hién thir ba ctia phwong phép theo khia canh thi nhat cia sang
ché hodc cach thuc hién bét ky néu trén cta khia canh thu nhét nay, thong tin dinh thoi
bao gdm thoi gian tham chiéu cta tin hiéu duong 1én, s6 khe cua khe chia tin hiéu

dudng 1€n, va sd khung vo6 tuyen cia khung v6 tuyén chira khe nay.

Trong cach thuc hién thir tu ctia phuong phap theo khia canh thir nhit cua sang
ché hozc cach thuc hién bat ky néu trén cua khia canh thu nhét nay, thong tin dinh thoi
bao gom thoi gian khai tao khung v6 tuyén chi bao thoi gian bat diu cua khung v tuyén

Z€10.

Trong cach thuc hién thr nam ctia phwong phép theo khia canh thir nhét cua séng
ché hoic céach thuc hién bat ky néu trén cia khia canh th nhét nay, thoi gian tham chiéu
cua tin hiéu dudng lén dugce x4c dinh theo it nhét mot trong $6 cac thong tin dinh thoi, hé

tham sb cta tin hiéu duong 1én, hodc ciu hinh tin hiéu duong 1én tai thiét b do.

Trong cach thuc hién thit sdu cia phwong phap theo khia canh thir nhat ctia sang
ché hoidc cach thyc hién bét ky néu trén ctia khia canh thtr nhit nay, phwong phép nay
con bao gdbm bude diéu chinh, bang thiét bi do, thoi gian tham chiéu cia tin hiéu duong

~

1én.

Trong cach thuc hién thir bay cta phuong phap theo khia canh thir nhat ciia sdng
ché hoic cach thyc hién bit ky néu trén cta khia canh thir nhit nay, budc didu chinh

thoi gian tham chiéu cua tin hiéu duong 1én bao gém viéc tiép nhan, bang thiét bi do,
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thoi gian truyén trudc (timing advance, TA) lién quan dén UE, va trir di, bang thiét bi do,

TA tir thoi gian tham chiéu cua tin hidu dudng 1én nay.

Trong cach thuc hién thir tim cta phuong phép theo khia canh thir nhat cua sang
ché hoic cach thuc hién bat ky néu trén cta khia canh thi nhit ndy, thoi gian tham chiéu
cua tin hiéu duong 1én 1a thoi gian dugc dinh cAu hinh dé chi bao diém bét dau cua khe
chtra tin hidu dudng 1én dbi voi thoi gian tham chiéu cé thé céu hinh trir di thoi gian

truyén trudce.

Theo khia canh tht hai, sing ché dé xuit phuong phap dinh thoi tin hiéu duong
1én. Phuong phép ndy bao gdm cac budc truyén, bang thiét bi do, khdi tin hiéu ddng bd
(synchronization signal block, SSB) chita cAu hinh dinh thoi cua thiét bi do, budc tiép
nhén, bing thiét bi do, tin hiéu dudng 1én tir UE theo cAu hinh dinh thoi cta thiét bi do,
va budc do, bé‘lng thiét bi do, UL RTOA theo tin hiéu dudng 1én nhin dugc va thoi gian

tham chi€u cua tin hi¢u duong 1én nay.

Trong cach thuc hién thi nhit ciia phwong phép theo khia canh th hai ctia sang
ché, thoi gian tham chiéu cua tin hiéu dudng 1én 1a thoi gian bat dau ciia khung v6 tuyén
i tai thiét bi do, trong d6 i 14 sb nguyén khong am, trong d6 UL RTOA do duoc 1a do
chénh 1&ch giita thoi gian tham chiéu cua tin hidu duong 1én va thoi gian bat diu cia

khung vo tuyén i duoc tinh tai thiét bi do theo tin hiéu duong 1én nhan dugc.

Trong cach thuc hién thir hai cia phuong phap theo khia canh thtr hai ctia sang
ché hoic cach thuc hién bat ky néu trén cua khia canh tht hai nay, thoi gian tham chiéu
ctia tin hidu duong 1én 14 thoi diém bat dau cta khe chira tin hidu dudng 1én trong khung
vo tuyén j tai thiét bi do, trong d6 j 1a s6 nguyén khéng am, trong d6 UL RTOA do duoc
1a @6 chénh léch giita thoi gian tham chiéu cua tin hidu duong 1én nay va thoi diém bat
dAu cua khe chira tin hidu duong 1én trong khung vo tuyén j dugc tinh tai thiét bi do theo
tin hi€éu duong lén nhan duogc.

Trong cach thuc hién thi ba ciia phuong phap theo khia canh thir hai ciia sang ché

hodc cach thyc hién bét ky néu trén ciia khia canh thi hai nay, phuong phap nay con bao

gém bude diéu chinh, béng thiét bi do, UL RTOA do duoc.

Trong cach thuc hién thir tur ctia phwong phép theo khia canh thir hai cta sang ché

hodc cach thuc hién bt ky néu trén ctua khia canh th hai nay, budc diéu chinh UL
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RTOA do dugc bao gdbm budc cong, bang thiét bi do, TA lién quan dén UE vao UL
RTOA do duoc.

Theo khia canh thir ba, sang ché dé xuit phuong phap dinh thoi tin higu duong 1én
cua UE. Phuong phap nay bao gom budc xac dinh, bang UE, thong tin dinh thoi lién
quan dén thiét bi do, va budc truyén, bang UE, t&i thiét bi do, tin hiéu dudng 1én phi hop
vai thong tin dinh thoi nay.

Trong cach thuc hién thir nhit ciia phuong phap theo khia canh thir ba ctia sang
ché, budc xac dinh thong tin dinh thdi bao gbm viéc do tim, bang UE, SSB lién quan dén
thiét bi do, va xéac dinh, bang UE, sb khung v6 tuyén va ranh gi¢i khung v6 tuyén lién
quan dén thiét bi do theo kénh phat séng vat 1y (physical broadcast channel, PBCH) ctia
SSB va ndi dung cua SSB.

Trong cach thuc hién thi hai cua phuong phép theo khia canh thr ba cua sang ché
hoac cach thuc hién bat ky néu trén cua khia canh thlt ba nay, SSB dugc do tim theo it
nhét mot trong cac thong tin dugc cAu hinh cta tin s SSB lién quan dén thiét bi do, hé

tham sb ctia SSB, thong tin vé ctra sb do ctia SSB, hodc ma dinh danh cta thiét bi do.

Trong cach thuc hién thr ba ciia phuong phap theo khia canh thir ba cua sang ché
hodc cach thuc hién bét ky néu trén cia khia canh thir ba nay, thong tin vé ctra s6 do bao
gém it nhat mot trong sb chu ky cua cura sb do, d6 léch cua cira s do, hodc thoi lugng

cua ctra so do.

Trong cach thuc hién thi tu cia phuong phap theo khia canh thtr ba ctia sang ché
hoac cach thuc hién bat ky néu trén cua khia canh th ba nay, SSB dugc do tim theo
théng tin ¢ trong phin tir théng tin diéu khién tai nguyén vo tuyén (radio resource

control, RRC).

Trong cach thuc hién thtr nam cua phuong phép theo khia canh thir ba cia sang
ché hoic cach thuc hién bat ky néu trén cta khia canh thir ba ndy, phuong phép con bao

gém budc thu nhan, béng UE, TA dé truyén t6i thiét bi do.

Theo khia canh thu tu, sang ché dé xuit thiét bi do. Thiét bi do nay bao gé)m luu
trit bd nhé khong tam thoi chira cac cau 1€nh, va mot hodc nhiéu bd xir 1y giao tiép voi
Iuu trit bd nhd, trong d6 mot hodc nhiéu bo xir Iy nay thyc thi cac cau 1énh dé thuc hién

phuong phép theo cch thuc hién bat ky ciia khia canh thit nhét hogc thit hai.
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Theo khia canh thir nam, sang ché d& xuit UE. UE nay bao gdm luu trit bd nhd
khong tam thoi chira cac cau 1énh, va mot hodc nhiéu bd xur ly giao tiép voi lvu trir bd
nhé. Mot hodc nhiéu bd xir Iy nay thuc thi cac ciu 1énh dé thuc hién phwong phép phu

hgp vdéi cach thuc hién bAt ky cua khia canh thtr ba néu trén.

Uu diém cua phuong an uu tién 1a dé xudt dugc hé théng va phuong phéap xac
dinh thoi gian tham chiéu d do tim tin hiéu tham chiéu duong 1én & 'céc thiét bi do
khéng d6ng b va cac thiét bi do khong co cau trac khung thoi gian. Hé théng va phuong
phép nay cho phép cac thiét bi do do tim dugc cac tin hi¢u tham chiéu ma st dung nhay

chudi, nhay nhém, hoic nhay tan sd.

Mbt wu diém nita cua phuong 4n uu tién 13 n6 cho phép co thé truyén tin hiéu
tham chiéu dua trén viéc dinh thoi ciia thiét bi do khong dong bg.
M3 ta vin tit cic hinh vé kém theo

DPé hiéu 16 hon sang ché nay va nhling uu diém cta nd, dudi day sé la phan mo ta

dua trén cac hinh v€ kém theo, trong do:
Fig.11a so dd minh hoa mot hé théng truyén thong dién hinh;

Fig.2A 13 so db minh hoa mét hé théng truyén théng thé hién viéc x4c dinh vi tri

cta thiét bi truyén thong bang cach sir dung phuong phap RTOA;
Fig.2B la so dd minh hoa mdt vi du xac dinh RTOA;

Fig.3 13 hinh v& minh hoa chudi c4c khung vo tuyén thé hién thoi gian tham chiéu

UL RTOA dé cung cp thoi gian tham chiéu cho khe SRS;

Fig.4A - Fig.4C la hinh v& minh hoa viéc xac dinh ranh giéi khung v6 tuyén tir
ranh gioi khe SRS;

Fig.5 1 hinh v& minh hoa chudi cac khung vo tuyén thé hién UL RTOA duong;
Fig.6 13 hinh v& minh hoa chudi cac khung v6 tuyén thé hién UL RTOA am;

Fig.7 1a hinh v& minh hoa chudi cic khung vo tuyén thé hién viéc dung thoi gian
khéi tao SFN 1am thoi gian tham chiéu theo cic phuwong an vi du dwgc trinh bay trong

phan mo ta;
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Fig.8 12 hinh v& minh hoa chudi cac khung v6 tuyén thé hién viéc tinh dén TA khi
xac dinh thoi gian tham chiéu UL RTOA theo cac phuong an vi du dugc trinh bay trong
phin mb ta;

Fig.9 1 so @6 khdi minh hoa cac thao tac thudng dién ra & MD c6 chirc ning do
tim va tiép nhén tin hiéu (nhuw SRS) dugc truyén bai UE va do ludng tin hiéu nay dé xac

dinh UL RTOA theo cic phuong an vi du dugc trinh bay trong phan m6 ta nay;

Fig.10A 14 so d6 kh6i minh hoa cac thao tic thuong dién ra & UE c6 chirc ning
truyén tin hiéu (nhu SRS), khi tin hiéu nay duoc truyén cung voi théng tin dinh thoi cua

MD theo cac phwong 4n vi du dwoc trinh bay trong phan mb ta;

Fig.10B 13 so d6 khdi minh hoa céc thao tic thuong dién ra & MD c6 chirc ning
do tim va tiép nhan tin hidu (nhu SRS) dugc truyén boi UE va do ludng tin hiéu nay dé
xac dinh UL RTOA, khi tin hiéu nay duoc truyén cung véi thong tin dinh thoi cua MD

theo cac phuong an vi du dugc trinh bay trong phin mo t;

Fig.11 1a hinh v&€ minh hoa hé théng truyén thong theo cac phuong én vi du duogc

trinh bay trong phan mo ta;

Fig.12A va Fig.12B minh hoa mdt vi du vé cac thiét bi co thé ap dung phuong

phap va cach thurc theo sang ché nay; va

Fig.13 1a so d6 khdi ctia hé théng tinh toan c6 thé dugc st dung trong cac thiét b

va phuong phép theo sang ché nay.
M3 ta chi tiét cic phwong an thue hién sang ché

Chu thanh va sir dung cac phuong 4n theo sing ché duoc ban luan chi tiét dudi
day. Tuy nhién, can hiéu rang sang ché dé cap dén nhiéu khéi niém c6 thé duoc 4p dung
trong nhiéu bi canh cuy thé khac nhau. Cac phuong 4an cu thé duoc ban luan & day chi
don thuin mang tinh minh hoa cho nhiing cich cu thé dé cu thanh va sir dung céc

phuong an nay, va khong gidi han pham vi cua sang ché.

Fig.1 1a so dd minh hoa mot hé théng truyén théng dién hinh 100. Hé thong
truyén théng 100 bao gdm niit truy cap 105 phuc vu thiét bi ngudi dung (UE) 115. Trong
ché d6 van hanh tht nhét, truyén thong t6i va tir UE 115 di qua nut truy cdp 105. Trong
ché d6 van hanh thi hai, truyén thong toi va tu UE 115 khong di qua nut truy cap 105,

tuy nhién nut truy cdp 105 thuong phéan phdi tai nguyén duoc st dung bdi UE 115 dé lién
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lac. Cac nat truy cdp nay ciling thuong duoc d@ cap t6i nhu 1a Nt B (Node B), Nut B tién
hoa (evolved Node B, eNB), Nut B thé hé tiép theo (next generation, NG) (next
generation Node B, gNB), eNB so cép (master eBN, MeNB), eNB thit cép (secondary
eNB, SeNB), gNB so cip (master gNB, MgNB), gNB thtt cap (secondary gNB, SgNB),
bd didu khién mang, nut diéu khién, tram co so, diém truy cap, diém truyén din
(transmission point, TP), diém truyén-nhan (transmission-reception point, TRP), té bao,
séng mang, té bao vi mo, femtocell, picocell, va tuong tu, trong khi UE ciing thudng
dwoc dé cp toi nhu 14 tram di dong, dién thoai di dong, thiét bi dau cudi, ngudi dung,
thué bao, tram, va tuong tu. Cac nut truy cap nay co thé cung cip quyén truy cap khong
day theo mdt hoac nhiéu giao thic truyén théng khong day, vi du nhu Dy 4n Déi tac Thé
hé Th ba (Third Generation Partnership Project, 3GPP), Tién hoéa dai han (long term
evolution, LTE), LTE nang cao (LTE advanced, LTE-A), 5G, 5G NR (new radio, NR),
Truy cap Goi Téc @6 Cao (High Speed Packet Access, HSPA), Wi-Fi
802.11a/b/g/n/ac/ad/ax/ay, v. v... Trong khi hiéu rang cac hé thdng truyén thong c6 thé st
dung nhiéu nit truy cap c6 kha ning giao tiép véi s6 dong UE, dé don gian thi chi mot

nut truy cdp va nam UE dugc minh hoa.

Fig.2A 14 so d6 minh hoa hé thdng truyén théng 200 thé hién viéc x4c dinh vi tri
cua thiét bi truyén thong bang cach s dung phuong phap thoi gian dén tuong dbi
(relative time of arrival, RTOA). Hé thong truyén thong 200 bao gdm céc thiét bi do
(measuring device, MD), gf‘f)m MD thit nhit 205, MD thir hai 207, va MD th ba 209. Hé
thdng truyén thong 200 ciing bao gbém UE 215, vi tri ctia nd can duoc xac dinh bang cach
sit dung phuong phap RTOA. Dvya trén két qua do cac tin hiéu (vi dy, tin hiéu tham
chiéu, nhu tin hiéu tham chiéu thim do (sounding reference signal, SRS) hodc tin hiéu
tham chiéu giai diéu bién (demodulation reference signal, DMRS), hodc céc tin hiéu
duogc truyén trén cac kénh vat 1y, nhu kénh truy cép ngau nhién vat 1y (physical random
access channel, PRACH), kénh chia sé duong 1én vt 1y (physical uplink shared channel,
PUSCH), hodc kénh diéu khién dudng lén vat 1y (physical uplink control channel,
PUCCH)), dugc truyén boi UE 215, cac MD nay thyc hién cdc phép do RTOA, bao
gdm: RTOA tai MD thtt nhat 205, RTOA tai MD tht hai 207, va RTOA tai MD thtr ba
209. Mdi két qua RTOA do duogc nay tuong Ung véi thoi gian tham chiéu c6 thé cu
hinh. Thoi gian tham chiéu nay c6 thé 1a chung cho tit ca cac MD hoic c6 thé riéng biét

cho timg MD. Két qua do thu dugc bédi cac MD nay duge béo vé trung tim do luong
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(measurement center, MC) 220. MC 220 xac dinh vi tri cia UE 215 dua trén két qua do
dugc cic MD béao vé. UE 215 va céc thiét bi truyén cac tin hiéu tuong tu khac cé thé

dugc goi 1a muc tiéu do luong (measurement target, MT).

Nhiéu loai nut mang co thé duoc cau hinh thanh cac MD. N6i chung, MD do tin
hiéu thich dung dugc truyén bdi UE va béo két qua do cho MC. Trong cac tmg dung xéac
dinh vi tri hodc dinh vi, c6 thé ¢6 hai loai MD trong cac hé thng truyén théngrhién dai,
nhu trong LTE va NR: MD khong cé cAu trac dinh thoi (duoc goi ngan gon trong ban
mo ta nay la ntt Loai 1) va MD c6 chu trc dinh thoi (duwoc goi ngin gon trong ban mo ta

nay la nat Loai 2).

Vi du vé& cdc MD khéng c6 céu triic dinh thoi bao gdbm b phan do lwdng vi tri
(location measurement unit, LMU) trong LTE. LTE LMU chi Vnhén va do céc tin hiéu.
LTE LMU khéng gibng nhu mot nat truy cip binh thudng hodc eNB cb thé truyén va
nhan di liéu va didu khién cac kénh téi hoic tir cac UE. Do vay, LTE LMU khéng véan
hanh theo cAu triic khung cia cac nit mang truy cip vo tuyén (radio access network,

RAN) nhu eNB, gNB, té bao, hodc bat ky loai nit truy cép khac.

Vi du vé& cac MD ¢6 cAu triic dinh thoi (c6 thé gdbm sé khung hé thdng (system
frame number, SFN) va ranh gi6i khung) bao gdm eNB, gNB, hoic bat ky loai niit truy
cap khac. Khung vo tuyén ciing c6 thé dwoc goi 1a khung hé thdng. Cac MD c6 ciu triic
dinh thoi c6 thé duoc phan loai tiép thanh cac loai phu, bao gém cac MD c6 ciu trac
dinh thoi duoc can chinh (dwoc goi ngdn gon trong ban md ti nay 1a nut Loai 2S) va céc
MD c6 céu trac dinh thoi khong duoc can chinh (duoc goi ngin gon trong ban md ta nay
1a cédc nht Loai 2A). Trong ban md ta nay, viéc phan loai thanh dugc cdn chinh hay

khéng duoc can chinh 1a theo nut truy cap phuc vu ciia UE cAn x4c dinh vi tri.

Viéc trién khai LMU trong tuong lai trong NR c6 thé 1a MD c6 hoic khong c6 ciu
trac dinh thoi.

MC c6 thé 1a thuc thé trong mang 161 cua hé théng truyén thong c6 nhiém vy nhén
két qua do tir cac MD va sir dung két qua do nay dé xac dinh vi tri cia UE. Theo céach
khéac, MC c6 thé 12 phan logic hodc vat Iy ctia cac nut RAN nhu eNB, gNB, hoic bat ky
loai ntt truy cdp nao khac, trong d6 nut truy cép nay co thé 14 MD. Trong LTE, MC dugc
goi 1a trung tdm phuc vu vi tri di dong tién hoa (evolved serving mobile location center,

E-SMLC), con trong NR, nd co thé duoc goi 1a chiic nang do lwong vi tri (location
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measurement function, LMF) hoac mot tén khac. Duéi ddy, NR MC duoc goi ngén gon

1a LMF. Hé théng truyén théng ¢ thé c6 mot hoic nhiéu MC.

Fig.2B 1a so dd 250 minh hoa mdt vi du xac dinh RTOA. Chudi thir nhét cac
khung phu 255 dai dién cho thoi gian danh nghia cia nhom cac khung phu 257 va 259.
Khung phu 259 chira tai nguyén SRS 261. Chudi thit hai cac khung phu 265 dai dién cho
thoi gian thuc cia nhom cac khung phu 267 va 269 khi cac khung phu nay duoc nhén tai
MD. Tai nguyén SRS 271 dai dién cho tai nguyén SRS 261 khi né dugc nhan tai MD.
Thoi gian tham chiéu RTOA 275 twong tmg véi diém bat dau cua khung phu 259.
Khoang UL RTOA 277 1a @6 chénh 1éch giita thoi gian tham chiéu RTOA 275, tuong
ung véi diém bat diu cua khung phu 259, va thoi gian thue ma MD nhén diém bat dau

ctua khung phu 269.

Nhu da néu trén, k¥ thuat dung dé xac dinh vi tri cua UE gém co viec UE truyén
tin hiéu (vi dy, tin hi¢u tham chiéu, nhu SRS hoic DMRS, hoic tin hiéu trén kénh vat 1y,
nhu PRACH, PUSCH, hoic PUCCH), cac MD sé& do tin hiéu nay va bao két qua do cho
MC, va MC xac dinh vi tri cia UE dua trén cac két qua do nay. Tin hi€u nay duogc cAu
hinh béi nut truy cdp phuc vu (vi du, gNB dich vu hodc té bao NR dich vu trong NR
hodc eNB phuc vu hoac té bao LTE dich vu trong LTE). CAu hinh tin hiéu ndy bao gdm
cac dac ta thong tin lién quan dén thoi gian cua tin hiéu. Hién nay, thong tin lién quan
dén thoi gian nay duoc dya trén viéc dinh thoi cua nut truy cap phuc vu. CAu hinh tin
hiéu c6 san & tht ca cac MD duoc giao nhiém vu do tin hiéu. C#u hinh tin hiéu cho phép

cac MD do tim céc tin hiéu nhu vay va thuc hién phép do dua trén céc tin hiéu nhu vay.

Tuy nhién, néu mot MD nao d6 1a nat khong c6 chu trac dinh thoi (vi du, nut Loai
1) hoac la nut cé chu trac dinh thoi nhung viée dinh thoi ciia nit d6 lai khong duge cin
chinh v&i nit truy cap phuc vu (vi dy, nut Loai 2A), thi thong tin lién quan dén thoi gian
duge cung cép trong cdu hinh tin hi¢u d6 s& khong du dé hd trg cho MD trong viéc do
tim va do luong tin hi¢u dugc truyén tir UE.

Nhim muc dich minh hoa, & day s& ban ludn vé thong tin lién quan dén viéc dinh
thdi can thiét @& MD c6 thé do ludng tin hiéu dugc truyén tir UE. Dé ban luan, tin higu
duge truyén tir UE 1a SRS, tuy nhién céc tin hiéu khic c6 thé duoc truyén tir UE, nhu
DMRS hoac tin hiéu dugc truyén trén PRACH, PUSCH, hoac PUCCH. Do vay, cac ban
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ludn lién quan dén SRS khéng duoc hiéu 13 giéi han pham vi ciia cac phuong 4n duoc

liy 1am vi du.

Théng tin thir nhit lién quan dén viéc dinh thoi can thiét dé c6 thé do ludng SRS
1a ranh gi6i khe SRS. Viéc biét dugc ranh gi6i khe SRS cho phép MD nhan biét cac ky
hiéu SRS trong khe. Trong NR, tity thudc vao cdu hinh, SRS chi chiém 1, 2 hoic 4 ky
hiéu trong s& 6 ky hiéu cudi cung ctia khe chira SRS nay (khe nhu viy dwoc goi ngin
gon trong ban mo ta nay 1a khe SRS). Ranh gi6i cuia khe SRS can duoc biét tai MD dé
cho phép MD nhén biét cac ky hidu SRS trong pham vi khe SRS va do tim SRS. Cau
hinh SRS ciing bao gdm chu ky va d6 1&ch ctia SRS (dugc xéc 1ap theo sb lugng khe).
Do d6, khi tiép nhan chu ky SRS va c4u hinh SRS, MD c6 thé nhan biét cac khe SRS
bang cach st dung phwong trinh (1):

frame,u u —
(Nslot ng + Ngr— Toffset) mod Tggs = 0, (D)
a6 Nframe,,u 13 Al kh A X kh A A d,(- % chi A )
trong do slot a SO luong € trén mo1 ung vO tuyen do1 vo1 chi SO [ cua

khoang cach song mang phu (subcarrier spacing, SCS). Vi du, ¢ SCS 15 KHz,

stl:,?me‘” =10, n, la SFN tai nut truy cép phuc vy, ns’f £ 1a chi s6 khe trong khung vo

tuyén (vi dy, n}’; c6 thé c6 trj s6 tir 0 t6i 9 khi SCS 12 15 KHz), Ty, 12 d0 16ch khe
dwogc cho trong cdu hinh SRS, va Tsgs 1a chu ki SRS dwgc cho trong c4u hinh SRS. R3

rang la NJTamet ng + ns‘ff bang téng s6 hrong cac khe tir khe 0 cia SEN 0 t6i khe SRS.

slot

Do d6, Tyfrse €6 thé duoc hiéu 14 do 1éch déi voi khe 0 ctia SFN 0.

MD c¢6 ciu tric dinh thoi duge cin chinh véi nat truy cap phuc vu s& c6 SFN va
ranh gi6i khung v6 tuyén gidng nhw ndt truy cap phuc vu. Do d6, MD c6 clng ng nhu
nat truy cap phuc vu tai mdi thoi diém. MD cling biét SCS tir cau hinh SRS hoic thong
tin khac, va nhu vay MD biét NJ7%™* Do d6, véi chu ky va do léch ciia SRS cho trude,

MD c6 thé xac dinh ns‘f £ chi s6 khe SRS trong khung v6 tuyén.

Tuy nhién, di véi cac MD khéng c6 cdu tric dinh thoi va cic MD co céu triic
dinh thoi nhung khéng dugce can chinh véi nut truy cdp phuc vy, thi nhiing diéu vira néu
la khong dung. MD khong co chu trac dinh thoi khong c6 cau trac khung bat ky, trong
khi MD c¢6 céu trac dinh thoi nhung khéng duoc cin chinh véi nit truy cap phuc vu c6

-11-



41880

ranh gidi khung v6 tuyén va SFN hoan toan khac véi nit truy cép phuc vu va khong thé

stt dung phuong trinh (1) dé suy ra ns’f 2

Theo LTE, thdi gian tham chidu duoc cung cip cho MD khéng c6 cau triic dinh
thoi (vi dy, LTE LMU) béi mang 161. Thoi gian tham chiéu nay dugc goi 1a thoi gian dén
trong d6i cua duong lén RTOA (uplink relative time of arrival, UL RTOA) va la thoi
gian cta diém khoi dau ctia khe SRS so v6i 00:00:00 ngay 01.01.1900. N6i cach khac,
thoi gian tham chiéu nay 14 thoi gian cta diém khoi dau ctia khe SRS so véi thoi gian
dugc dinh ciu hinh (00:00:00 ngay 01.01.1900). Hinh v& Fig.3 minh hoa chudi cac
khung vo tuyén 300 thé hién thoi gian tham chiéu UL RTOA dé cung cép thoi gian tham
chiéu cho khe SRS. Fig.3 md ta chudi cac khung vo tuyén 300, bao gdm SEN_0 305,
SFN_1 307, va SFN_N 309. Khung SFN_N 309 chtra khe SRS 315. Nhu duoc thé hién
trén Fig.3, thoi gian tham chidu UL RTOA 320 1 thoi gian tham chiéu dé bat dau khe
SRS 315. Viéc biét duoc didm bét diu cua khe SRS 315 cho phép MD nhan biét ky hiéu
SRS 325 ctia khe SRS 315. Mic du duogc trinh bay trong Fig.3 14 thoi gian tham chiéu
cho diém bit diu cua khe SRS 315, thoi gian tham chidu UL RTOA 320 c6 thé 14 thoi
gian tham chiéu cho moi thanh phin ciia khe SRS, nhu diém cudi cua khe SRS, diém
gita cia khe SRS, diém tiiy ¥ bét ky (nhu thoi gian ciia ky higu cu thé) trong khe SRS,
hodc tham chi 14 thoi didm bat ky khac ma tir d6 diém bat dAu ctia khe SRS hodc ky higu
SRS ¢6 thé dwoc suy ra. Khi diém bt diu ciia khe SRS (hodc diém thoa thuin bat ky
khac) dugc xac dinh bé‘mg cach st dung thoi gian tham chiéu UL RTOA, thi vi tri cta tat
c& cac khe SRS tuin hoan ciing duoc xac dinh bang cach sir dung chu ky SRS dugc chu

hinh Tggs.

Khi tinh ning nhay nhoém hodc nhay chudi dwgc bat (vi du, thong s6 céu hinh
"groupOrSequenceHopping" duoc dat bang "groupHopping" hoic "sequenceHopping"),
thi thong tin thtr hai lién quan dén viéc dinh thoi can thiét dé c6 thé do ludng SRS 1a ranh
gi6i khung v6 tuyén hoic thoi gian lién quan véi n6. SRS dugc dung trong LTE va NR la
chubi Zadoff-Chu (ZC). Mdi chudi ZC duge xac dinh mot phan bang cach st dung chudi
gbc. Trong thiét k& chudi SRS, chudi gbc phu thude vao nhiéu théng sb, bao gdbm ma
dinh danh chudi c6 thé dinh cu hinh va chiéu dai chudi SRS. Ngoai ra, néu théng s6 cau
hinh  "groupOrSequenceHopping"  dugc  dat bang  "groupHopping" hoic
"sequenceHopping" (hodc theo cach twong duong, groupHopping hodc sequenceHopping
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duoc bat), thi chudi gbc ciing phu thudc vao chi sé ky hidu SRS (ky hiéu ma trén d6
chudi SRS duoc anh xa) trong khung vo tuyén qua cac thdng sb fgh(ng’ o [")va v, trong

d6 fyn(nk s 1) va v c6 thé dugc bicu dién biang phuong trinh (2):

fan(np 1) = (Zhnmo ¢ (8(nt Nioty + 1o + I')+m)-2m)mod 30 (2)

v=20
hoac
fan(np ) =0 @)
. {c(ngfwg;t;gb +lo+1) MR > 6NEE
0 otherwise

trong do fo,;’,fbol 1a sé cac ky hiéu trong khe ma bang 14, va l, + I' 1a chi s ky hiéu

SRS trong khe SRS. Do d6 n};N&iotyo + Lo + I’ 1a chi s6 ky hiéu SRS tir diém khdi
dAu cua khung v6 tuyén hién hanh.

Tuy nhién, trong LTE, khéng c6 cach nao dé cac MD c¢6 céu trac dinh thoi nhung
khong duoc can chinh véi eNB phuc vu c6 thé x4c dinh ns‘f f- Ngoai ra, nS’f ’ khong co san
cho cac MD khéng c6 cdu trac dinh thoi. Trong LTE, thong tin duy nhét c6 sin & MD
khong c6 ciu triic dinh thoi 14 thoi gian lién quan dén diém bét dau cta khe SRS (tic 1a
biét vi tri cua khe SRS, nhung khéng biét chi sb ciia né). Trong so d6 biéu dién céac
khung v6 tuyén, khi thoi gian ting tir tréi qua phai, thi diém bat dau ctia khe dai dién cho
canh trudc cua khe hodc phﬁn thr nhét cia khe ma dugc chén vao kénh. Co khé khin

trong vi€c xac dinh nSfoNS“’tbol + I, 4+ I’ chi tir diém bét dau ctia khe SRS.thiét

sym

Néu MD biét diém bét dau ctia khung vo tuyén, cling nhu diém bat dau cia khe
SRS, I, va I duoc thiét lap trong cau hinh SRS, SCS (x4c dinh chiéu dai ctia mdi ky hiéu
trong mién thoi gian), va dit kién N3¢, = 14, thi chi s6 ky hiéu SRS tir diém bét dau
cta khung vo tuyén hién tai c6 thé duge xac dinh ma khong can phai biét nsf‘ - Nhung,
MD cé thé x4c dinh diém bat ddu cta khung vo tuyén (chi khi théa man diéu kién cu thé
nhu s& dwoc giai thich dudi day) tir diém bat dau ciia khe SRS va cic thong tin khac c6

san cho MD, nhu chu ky SRS, do 1éch SRS.

Véi @6 1éch SRS cho trudc, ranh gidi khung vo tuyén chi c6 thé duoc xac dinh tir
ranh gi¢i khe SRS néu chu ky SRS bang K 1an sé luong khe trong khung, trong d6 K 1a

-13-



41880

s6 nguyén duong (tic 1a K 13 s6 nguyén 16n hon hodc bang 1). Fig.4A - Fig.4C minh hoa
viéc x4c dinh ranh giéi khung vo tuyén tir ranh giéi khe SRS. Fig.4A minh hoa chudi cac
khung v6 tuyén 400 véi chu ky SRS gdm 20 khe va d¢ 1éch SRS gom 4 khe. Nhu duogc
thé hién trén Fig.4A, chudi cic khung v6 tuyén 400 bit ddu véi khe slot 0 405 cua
SFN_j. Khe SRS thir nhit 407 xuét hién trong trong khe slot_4 ctia SFN_j, va sau d6 la
khe SRS thir hai 409 trong khe slot 4 cua SFN_j+2 va khe SRS thit ba 411 trong khe
slot_4 ctia SFN_j+4 do chu ky SRS bang 2 lan s6 lugng khe trong khung v tuyén. Do
chu ky SRS 14 boi s6 nguyén cua s6 luong khe trong khung vo tuyén (tic 1a K=2), nén c6
thé xac dinh dugc ranh giéi khung vo tuyén tir ranh gi6i khe SRS.

Fig. 4B minh hoa chudi cac khung v tuyén 420 voi chu ky SRS gdm 5 khe va do
léch SRS gdm 4 khe. Nhu duoc thé hién trén Fig. 4B, chudi cac khung vo tuyén 420 bt
dAu v6i khe slot_0 425 ciia SEN_j. Khe SRS thit nhét 427 xuat hién trong khe slot_4 cta
SFN_j, va sau do6 1a khe SRS thir hai 429 trong khe slot_9 ctia SFN_j va khe SRS th ba
431 trong khe slot 0 ctia SFN_j+1 do chu ky SRS bang 1/2 1an sb luong khe trong khung
v6 tuyén. Do chu ky SRS nhé hon sb nguyén duong lan s6 lugng khe trong khung v6
tuyén (tirc 1a K=1/2), nén khong thé x4c dinh duoc ranh gigi khung vo tuyén tir ranh gi6i
khe SRS. Fig. 4C minh hoa chudi cac khung vo tuyén 440 véi chu ky SRS gdm 16 khe
va d6 1éch SRS gbém 4 khe. Nhu dugc thé hién trén Fig. 4C, chudi cac khung vo tuyén
440 bit dau véi khe slot_0 445 cua SFN_j. Khe SRS thir nhit 447 xuit hién trong khe
slot 4 ctia SFN_j, va sau d6 la khe SRS tht hai 449 trong khe slot_0 cua SFN_j+2 va
khe SRS thir ba 451 trong khe slot 6 cia SFN_j+3 do chu ky SRS la bdoi s6 khong
nguyén cia sb luong khe trong khung vo tuyén. Do chu ky SRS khong 12 boi sd nguyén
cta sb lwong khe trong khung vé tuyén (tic 1a K=16/10=8/5), nén khong thé xac dinh
duoc ranh gi6i khung vo tuyén tir ranh gi6i khe SRS.

Nhu vay, khi tinh ning nhay nhom hoiic nhiy chudi duoc bat, dé xac dinh chi sb
ky hiéu SRS tir diém bét dAu cua khung vo tuyén hién tai, MD can phai biét vi tri cua
diém bét ddu cta khung vo tuyén. Trong cac MD khong c6 cAu trac dinh thoi, thong tin
nay no6i chung khong thé x4c dinh dwoc tir diém bt dau ctia khe SRS. Trong cac MD c6
chu tric dinh thoi nhung khéng dugc cin chinh véi nat truy cép phuc vy, thi diém bt

dAu cua ca khe SRS 13n khung v6 tuyén déu khong dugc biét.
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Khi tinh ning nhay tin s6 SRS dugc bat, théng tin thir ba lién quan dén viéc dinh
thoi cAn thiét dé c6 thé do luong SRS 1a sé khung vé tuyén, vi du SFN. Khi tinh ning
nhay tan s SRS duoc bat, vi tri tin sé SRS ctia mdi ky hiéu SRS dugc xac dinh béng

cach st dung biéu thirc phu thudc (mdt phan) vao nggs. SO nggs c6 thé duge biéu dién

bang phuong trinh (3):
Nepe = Nt n g ~Toggser . (ny"%b + M 3)
SRS = Tsrs R =)
trong d6 (stzzctlmelunf + ng,f - Toffset) mod Tsps = 0.

Dé xac dinh ngzs, MD cin phai biét SFN ng. S6 ny1a SFN cua gNB trong NR
hoac eNB trong LTE tao cAu hinh SRS, ma 1a gNB phuc vu trong NR hodc eNB phuc vu
trong LTE. Khong thé xac dinh dugc ne t diém bat dau cta khe SRS c6 san trong céc
MD khoéng cé cAu tric dinh thoi trong LTE. Diéu nay ciing ding v6i cac MD c6 chu tric
dinh thoi nhung khong dugc cén chinh véi nut truy cap phuc vu.

Néu biét duge diém bit ddu ciia khung v6 tuyén va SFN cua khung d6, thi do do
léch khe SRS 1a mot phﬁn cta cu hinh SRS, nén c6 thé x4c dinh duoc ranh gidi khe SRS
néu ciing biét SCS tai MD. SCS 1a thong tin co ban phai c¢6 sin tai MD cho moi loai giao
tiép. Ranh gi6i khe SRS c6 thé dwoc MD xac dinh nhu sau:

- MD biét thoi gian lién quan dén diém bat dau cua khung vo tuyén, cling
nhu SFN ctia khung vé tuyén. Cho rang mdi khung vé tuyén cé thoi lugng 10 mili gidy
ching han, MD tua lai 10*SFN mili gidy dé xac dinh thoi gian lién quan dén diém bat
diu cua khung vo tuyén thi nhat SFN_0, ma ciing 1a diém bat dau cua khe slot 0 cua
SFN _0.

- V61 SCS cho trude, MD xéc dinh d9 rdng cua khe, ma trong NR la do
rong cua 14 ky hiéu trong mién thoi gian.

- Véi d6 1éch khe SRS va d¢ rong cua khe cho truéc, MD xéc dinh thoi
gian lién quan dén diém bat diu ctia khe SRS thit nhat.

- Thoi gian lién quan dén diém bat dau cta tit ca cac khe SRS khac c6 thé

duge xac dinh bang cach sit dung chu ky SRS.
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Khi SRS duoc do tim va dugc do thanh cong boi MD, MD sé€ cung cép bao cao
UL RTOA cho MC (vi du, LMF trong NR hoac E-SMLC trong LTE). Thu tuc bao céo
UL RTOA trong LTE duogc trinh bay dudi day lam vi duy, trong d6 cum X -> Y c6 nghia
Y 1a nguoi nhén thong tin tir X:

- Té bao so cap (Primary cell, Pcell) -> E-SMLC: Thoi gian khéi tao SFN

duoc cung cép trén mdi nut truy cip phuc vu tao cAu hinh SRS.

- B-SMLC -> LMU: M6t thoi gian tham chiéu UL RTOA chung dugc cung

cép cho tit ca cac nut truy cap phuc vu da tao cAu hinh SRS.

- Thoi gian tham chiéu UL RTOA dugc cung cip cho LMU dua theo thoi
gian khoi tao SFN.

- Thoi gian tham chiéu UL RTOA chi bao diém khéi dau ciia khung phu

SRS dua trén cAu tric khung duong xudng ciia té bao phuc vu.

- LMU -> E-SMLC: B4o c4o UL RTOA 14 diém khoi dau ciia khung phu i
chtta SRS so véi thoi gian tham chidu c6 thé cAu hinh (ttc 1 thoi gian tham chiéu UL
RTOA).

E-SMLC trong LTE la thuc thé thu thap cac bao cao UL RTOA va xac dinh vi tri
cua UE tlr cac bao cao nay. Trong NR, LMF c¢6 chirc nang twong tu.

Theo LTE, tit ca thoi gian UL RTOA trong bao cao UL RTOA déu co gia tri
duong. Méc du bao cdo UL RTOA trong 3GPP LTE chi cho phép céc gia tr1 duong,
nhung cac gia tri UL RTOA am ciing c6 thé va 12 hop 18. Gia tri UL RTOA 4m c6 thé
xuét hién khi khoang cach gitta MD va UE nho6 hon khoang cach gifta nut truy cap phuc

vu va UE, chéng han.

Fig.5 minh hoa chudi cac khung v6 tuyén 500 thé hién UL RTOA dwong. Chudi
céc khung v6 tuyén 500 bao gom nhiéu khung vé tuyén, trong d6 c6 khung SFN_N 505
chira khe SRS 510. Khe 515 1a dang thé hién chi tiét ciia khe SRS 510 va chira ky hiéu
SRS 517. Trén Fig.5 ciing thé hién thoi gian tham chiéu UL RTOA 520, chi bao diém bat
d4u ctia khe 515 (khe SRS 510). Khe 515 dai dién cho thoi gian danh nghia cua khe SRS
trong mién thdi gian, ma 1a thoi gian ctia khe SRS tai nit truy cap phuc vu. Khe 525
cing 14 dang thé hién chi tiét ctia khe SRS 510, nhung dai dién cho thdi gian thuc cua
khe SRS trong mién thoi gian duge do tim tai MD, ma ciing 1a thdi gian ciia khe SRS
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duoc do tim tai MD. Dong thoi gian 530 minh hoa su xuét hién cua vi tri danh dinh 532
cua ky hiéu SRS va vi tri thuc 534 cta n6 khi ky hiéu SRS duoc do tim tai MD (vi du,
LMU, gNB, hoac té bao NR). D6 chénh l€ch gilra vi tri thuc va vi tri danh dinh (trong
mién thoi gian) cua khe SRS 510 (dwoc biéu dién trén Fig.5 1 khe 515 va 525) 1a UL
RTOA (vi dy, UL RTOA 540) dugc MD béo cédo cho MC. Vi tri thyc 534 xuét hién
mudn hon theo thdi gian so vé6i vi tri danh dinh 532 do ¢6 su khac bigt vé do tré truyén
phat phat sinh fir su khac biét vé khoang cach gilta nut truy cap phuc vu, UE, va MD. Do
vi trf thuc 534 xuét hién mudn hon theo thoi gian so véi vi tri danh dinh 532, nén UL

RTOA c6 gia tri duong.

Fig.6 minh hoa chudi cac khung vo tuyén 600 thé hién UL RTOA 4m. Chudi cac
khung vo tuyén 600 bao gdm nhiéu khung vo tuyén, trong d6 c6 khung SFN_N 605 chira
khe SRS 610. Khe 615 1a dang thé hién chi tiét ctia khe SRS 610 va chita ky hiéu SRS
617. Trén Fig.6 ciing thé hién thoi gian tham chiéu UL RTOA 620, chi bao diém bt dau
cua khe 615 (khe SRS 610). Khe 615 dai dién cho thoi gian danh nghia cua khe SRS
trong mién thoi gian tai nat truy cap phuc vu. Khe 625 ciing la dang thé hién chi tiét cta
khe SRS 610, nhung dai dién cho thoi gian thyc ctia khe SRS trong mién thoi gian duogc
do tim tai MD. Dong thoi gian 630 minh hoa su xuit hién cta vi tri thuc 632 va vi tri
danh dinh 634 trong mién thoi gian ciia n6 khi ky hi¢u SRS dugc do tim tai MD (vi duy,
LMU). D6 chénh 1éch gitra vi tri thuc 632 va vi tri danh dinh 634 (trong mién thoi gian)
cua khe SRS 610 (duoc biéu dién trén Fig.6 1a khe 615 va 625) 1a UL RTOA (vi dy, UL
RTOA 640) dugc MD bao cao cho MC. Vi tri thuc 632 xuat hién sém hon theo thoi gian
so voi vi tri danh dinh 634 do su khac biét veé @6 tré truyén phat phat sinh tir su khac biét
vé khoang cach gitta niit truy cip phuc vu, UE, va MD. Do vi tri thuc 632 xuét hién sém

hon theo thoi gian so véi vi tri danh dinh 634, nén UL RTOA c6 gié tri am.

Vé viéc xac dinh vi tri hoac dia diém cua thiét bi, NR c6 mot so khac biét so voi

LTE. Cac khac biét nay bao gom:
- Khong c¢6 LMU trong NR, va gNB nhén SRS;

- SRS ¢6 thé dwoc truyén theo cach c6 dinh hudng (tic 1a SRS c6 thé duogc
tap trung theo mot hudng cu thé) nén c¢6 thé can nhiéu nguén SRS dé hd tro cho xac dinh

vi tri hodc dia di€m cua thiét bi; va

- Chu hinh cua tai nguyén SRS linh hoat hon.
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Do d6, viéc dinh thoi khung duong 1én chung gitra nhiéu tai nguyén SRS 1a didu
mong mubn. Do SRS duoc ciu hinh & t& bao phuc vy, nén viéc dinh thdi khung dudng
1én c6 thé dya trén t& bao phuc vu. Hon nira, dé giam nhiéu cho céc té bao 1an can, c6 thé
ap dung mot thoi gian truyén trudc bd sung (vi du, mot thoi gian truyén truéc khac)
ngoai thoi gian truyén trude cua té bao phuc vu. Khi gNB bao cao UL RTOA cho LMF,
thi thoi gian truyén truée nay (khi 4p dung) can phai dugce tinh dén khi rat ra UL RTOA.

Can luu v rﬁng viéc xac dinh UL RTOA s€ duoc don gian hoa néu viéc dinh thoi
SRS duoc dua trén viéc dinh thoi cua té bao phuc vu. Do tinh linh hoat 16n hon cua tai
nguyén chu hinh SRS (gdm nhay nhém hodc nhay chudi, va nhay tin s6), s& c6 loi khi
cac gNB lan can biét duoc viéc dinh thoi khung nay dé nhan ding SRS (vi du, do tim
chudi SRS hodc nhay tan s& SRS). Co thé chi bao cho cac té bao 1an can biét thoi gian
khéi tao SEN cua té bao phuc vy, sao cho céac té bao 1an can c6 thé tu do tim va do tai
nguyén SRS. Thoi gian khéi tao SFN 4 thot gian lién quan dén diém bat dau cta khe 0
ctia SEFN_0 so v6i mdt diém khac trén truc thoi gian ma tit ca cac MD (vi du, cac gNB)
ddu biét. Diém trén truc thoi gian ndy c6 thé 13 thoi gian c6 thé ciu hinh nhu 00:00:00

ngay 01.01.1900 hozc diém bat ky khéc trén truc thoi gian ma tit ca cac MD déu biét.

Theo mdt phuong an vi du, dé hd tro cho viéc do tim va do luong SRS, khi tinh
nang nhay nhom va nhay chudi, cing v6i nhay thn sb dugc bat, bang cac MD khong c6
cAu trac dinh thoi hodc cac MD co cAu tric dinh thoi nhung khong dwoc cin chinh véi
nit truy cap phuc vy, théng tin cho phép cac MD nay xac dinh SFN, ranh gidi khung va
SCS (hé tham sb cia SRS) dugc cung cip. Cac thong tin nay, dugc cung cAp boi UE, nut
truy cap phuc vu, thuc thé mang, hodc két hop cta UE, nut truy cap phuc vu, hodc thuc
thé mang, cho phép cac MD xac dinh dugc SFN, ranh giéi khung, va SCS, nhd do6 cho
phép cac MD nay do tim dugc SRS va thuc hién phép do. Trong trudng hop cd nhiéu hé
tham s6 SRS (nhu trong NR), thi hé tham s6 nay s& giup cho cac MD nhan biét cac khe
SRS. Nhu vay, trong LTE, noi chi c6 mét hé tham s6 SRS duy nhét, thi hé tham $b nay
khong can phai duoc cung cdp cho cac MD. Nhung trong cac hé théng truyén thong c6
nhidu hé tham s SRS, thi hé tham sé lién quan dén khe SRS ciing dugc cung cép cho

cac MD.

Theo mot phuong an vi du, thong tin cung cép cho cac MD bao gdm thong tin

dinh thoi (nhu mdt hodc nhiéu thong tin trong s thoi gian khoi tao SFN, s SFN, diém

-18-



41880

bit ddu cua khung vé tuyén, diém bit ddu ciia khe SRS, va v.v...) lién quan dén SRS, va
hé tham s6 lién quan dén SRS. Cac MD tiép nhan thong tin dinh thoi ndy va hé tham sb
c6 thé xac dinh (vi du, dinh vi hodc nhan biét) (cac) khe SRS va c6 thé do tim va do
ludng SRS truyén tai trong 6. Thong tin dinh thoi nay c6 thé duoc cung cap boi UE, nut
truy cdp phuc vu, thuc thé mang, hoac tb hop cua UE, nut truy cdp phuc vu, hoac thuc
thé mang. Hé tham sé nay c6 thé dwoc cung cdp bai UE, nit truy cip phuc vu, thuc thé

mang, hodc t6 hop ctua UE, nut truy cdp phuc vu, hoac thuc thé mang.

Theo mdt phuong an, thong tin dinh thoi nay bao gdm thoi gian tham chiéu ma
bang thoi gian khéi tao SEN. Thoi gian khoi tao SFN 14 thoi gian lién quan dén diém bit
dAu cia khe slot_0 ciia SEN_0 so véi mot diém khac trén truc thoi gian ma tit ca cac MD
d8u biét (vi du, gNB). Piém trén truc thoi gian nay c6 thé 1 thoi gian c6 thé ciu hinh
nhu 00:00:00 ngay 01.01.1900 hodc diém bat ky khac trén truc thoi gian ma tit ca cac
MD déu biét. Thoi gian khoi tao SFN ¢6 thé dwoc goi 1a thoi gian tham chiéu UL RTOA.
Theo mdt phuong 4n khéc nita, thoi gian tham chiéu UL RTOA c6 thé 1a diém bat dau
cua khe thu duoc béng cach st dung thoi gian khdi tao SEN, SRS SCS, cling nhu chu ky
SRS va d6 léch SRS. Theo phwong an nay, thoi gian tham chiéu cung cap cho cac MD
bao gém thoi gian twong tng v6i diém bat dau cua khe slot_0 ciia SFN_0, ma twong ung
v6i chinh khe th@r nhét cia chudi cac khung vé tuyén chira cac khe SRS. Hé tham s lién

quan dén SRS 1a SRS SCS.

Mic du viéc ban luan ¢ day tap trung vao phuong an khi thoi gian tham chiéu chi
bao thoi gian lién quan dén diém bt dau cta khe slot_0 caa SFN_0, cac phuong 4n vi du
dwoc trinh bay trong phin mé ta nay ciing ¢ thé van hanh v6i cac thoi gian tham chiéu
khac ma chi béo cac phan khac cta cac khung trong chudi. Viéc sir dung thoi gian khaoi
tao SFN va hé tham s6 nhén biét (cac) khe SRS cé kha ning ap dung trong ci cac MD
khong c6 ciu tric dinh thoi 1dn cac MD c6 cau trac dinh thoi nhung khéng duoc cin
chinh v&i nut truy cap phuc vu. Cac MD nay co thé xac dinh ranh giéi khe SRS, ranh
giéi khung, va sb khung v6 tuyén tir thoi gian tham chiéu va hé tham s6, ciing nhu chu
ky SRS va d6 1éch SRS khi hai thong tin cudi ndy 1a mot phan ctia cdu hinh SRS ¢6 sin &
UE va cac MD.

Fig.7 minh hoa chudi cac khung v6 tuyén 700 thé hién phuong an dung thoi gian

khéi tao SFN lam thoi gian tham chiéu. Chudi cac khung vé tuyén 700 chira khung
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SFN_N 705 c6 khe SRS 710. MD tiép nhan thoi gian khai tao SFN 715 chi bao thoi gian
lién quan dén diém bat du cta khe slot_0 cia SFN_0 lam thoi gian tham chiéu (ttc 1a
thoi gian tham chiéu UL RTOA). Bang cach sir dung thoi gian khéi tao SFN va hé tham
s6 cta SRS, ciing nhu chu ky SRS va d6 1éch SRS khi hai thong tin cudi 1a mdt phan cua
cAu hinh SRS ¢6 sin & UE va cac MD, MD nay c6 kha ning nhén biét khe SRS 710, va

do tim va do luomg SRS chura trong do.

Theo mdt phuong an, thong tin dinh thoi bao gdm thoi gian tham chiéu ma 1a thoi
gian lién quan dén diém bit ddu cia khe SRS, theo cach khéc c6 thé dugc goi 1a thoi gian
tham chiéu UL RTOA, SFN cuia khung v tuyén chira khe SRS nay, va sb khe cua khe
SRS trong khung v6 tuyén nay. Néi cach khac, thong tin dinh thoi cung cap cho cac MD
nay chi bao truc tiép khe SRS. Mic du viéc ban luan ¢ day tap trung vao phwong an khi
thoi gian tham chiéu lién quan dén diém bit dau cia khe SRS, cac phuong an vi du duoc
trinh bay trong phan mé ta nay ciing c6 thé van hanh véi cac thoi gian tham chiéu khac
ma nhan biét cac phﬁn khac cua khe SRS, bao gém ky hiéu cu thé trong khe SRS, diém
cudi ctia khe SRS, diém giita ctia khe SRS, va v.v.... Viéc sit dung thoi gian lién quan
dén diém bit diu cua khe SRS, SFN cua khung v6 tuyén chira khe SRS, va sé khe cua
khe SRS, ciing v&i hé tham sb ctia SRS ¢6 kha nang ap dung trong ca cac MD khéng co
chu trac dinh thoi 1An cac MD c6 céu tric dinh thoi nhung khéng dugc cin chinh v6i nut
truy cdp phuc vu. Cac MD nay c6 thé xac dinh dugc ranh gidi khe SRS, ranh gi¢i khung
v tuyén, va sé khung vo tuyén tir théng tin duoc mang trong thong tin dinh thoi va hé

tham so.

Theo mdt phuong 4n, théng tin dinh thdi bao gdm thoi gian tham chiéu ma 1a thoi
gian lién quan dén diém bit ddu cua khe SRS, theo cach khac c6 thé duoc goi 14 thoi gian
tham chiéu UL RTOA, va SFN ciia khung v6 tuyén chira khe SRS. N6i cach khac, thong
tin dinh thoi cung cép cho cac MD nay chi béo truc tiép khe SRS. Mic du viéc ban luin
& day tap trung vao phuong 4n khi thoi gian tham chiéu lién quan dén diém bat dau cia
khe SRS, nhung cac phuong én vi du dugc trinh bay trong phan mo ta nay c6 thé van
hanh v6i cac thoi gian tham chiéu khac ma nhan biét cac phan khac cta khe SRS, bao
gbm kY hiéu cu thé trong khe SRS, diém cubdi ciia khe SRS, diém giita cta khe SRS, va
v.v.... Viéc st dung thoi gian lién quan dén diém bét dau ciia khe SRS va SEN cua khung
v tuyén chira khe SRS cung véi hé tham sé ctia SRS c6 kha ning 4p dung trong ca céac

MD khong c6 cAu truc dinh thoi va cac MD ¢6 cAu tric dinh thoi nhung khong dugc can
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chinh v6i nut truy cép phuc vu. Cac MD nay c6 thé xac dinh duoc ranh giéi khe SRS,
ranh gi6i khung vo tuyén, va s6 khung vo tuyén tir thong tin dugc mang trong thong tin
dinh thoi nay va hé tham sé ciing nhu chu ky SRS va d6 léch SRS khi hai thong tin cudi

13 mot phan ciia cAu hinh SRS ¢6 sin & UE va cac MD.

Theo mot phuong 4n vi du, dé hd tro viéc do tim va do luong SRS, UE truyén
SRS bang cach str dung thong tin dinh thdi cia cac MD. Viée truyén SRS bang cach s
dung thong tin dinh thoi ctia cdc MD cho phép cac MD nay dé dang xac dinh (vi du, dinh
vi hodc nhéan biét) cac khe SRS va thuc hién phép do SRS. Theo mot phuong 4n, trong
truong hop khi cac MD nay c6 thong tin dinh thoi khac nhau, thi UE sé truyén SRS
nhiéu 14n, m4i 1an str dung mdt thong tin dinh thoi khac nhau lién quan dén mot MD cu
thé ma UE truyén SRS cho. Néu SRS duoc truyén c6 thong tin dinh thoi khac véi thong
tin dinh thoi ctia mot MD cu thé, thi MD cu thé nay s& khong thé xac dinh dugc vi tri cia
cac khe SRS va thuc hién phép do SRS. Trong hé thdng truyén thong sir dung ky thuat
truyén tin hiéu tap trung theo mot hudng cu thé dé bu dép cho suy hao 16n trén dudng
truyén, viéc truyén SRS khéc nhau té1 cac MD khac nhau nhu vay khong nhét thiét 1a

ganh ning bb sung dang ké.

Theo mot phuong an, UE thu dugc thdng tin dinh thoi (vi du, SFN va ranh gi6i
khung vo tuyén) ciia MD bing cach do tim tin hiéu ddng bd/khdi tin hidu dong bd
(synchronization signal block, SSB) ctia kénh phat song vét 1y (physical broadcast
channel, PBCH) va phan tich ndi dung PBCH duoc truyén boi cac MD nay. Chang han,
UE thu nhén cAu hinh cua SSB, bao gém tan s6 SSB, SSB SCS, cua s6 do SSB (nhu chu
ky, d6 1&ch, thoi lwong, va v.v...), va ma dinh danh cia MD. Mt vi du khac, UE do tim
SSB dé thu dugc thong tin dinh thoi cia MD bang cach sir dung dbi twong do luong
duge ciu hinh (nhu MeasObjectNR trong NR). Trong trudng hgp nhu viy, ma dinh danh
ctia MD ¢6 thé duoc chira trong mét truong ciia MeasObjectNR nhu SSB-MTC2. Trong
nhiéu ung dung, UE thuong do SSB cua cac nut truy cap lan cén, cho muc dich di dong
ching han, nén chi phi bé sung it bi phat sinh. Yéu céu ddi véi cac MD truyén SSB co
thé giGi han phuong an vi du nay & cac MD c6 céu tric dinh thdi nhung khong dwoc cin

chinh véi nut truy cép phuc vu.

Trong mét vi dy, thoi gian tham chiéu UL RTOA 1a thoi gian danh nghia cia

diém bit ddu cta khung vo tuyén i (tic 14 thoi diém bat dau ctia khung vo tuyén i tai t&
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bao phuc vu hodc gNB phuc vu), trong d6 i 1a s6 nguyén khoéng 4m (tic 1a i bang hoic
16n hon 0), va UL RTOA dugc do bdi MD la @6 chénh 1éch gifra thoi gian thuc ctia diém
bt dau cua khung v tuyén i khi né dugc nhan béi MD va thoi gian tham chiéu UL
RTOA. Trong mét vi du khac va nhu da ban luan & phan trén, thoi gian tham chiéu UL
RTOA la thoi gian danh nghia cta diém béat ddu cta khe SRS (ttc 1a thoi diém bit diu
ctia khe SRS tai té bao phuc vu hodc gNB phuc vu), va UL RTOA dugc do boéi MD 1a d6
chénh 1&ch gitra thoi gian thuc cua diém bat dau cua khe SRS khi né dugc nhan béi MD
va thoi gian tham chiéu UL RTOA.

Trong phwong an vi du nhu véy, c6 thé khong biét dwugc thoi gian truyén trude
(timing advance, TA) thich hop tai UE. Nhu da néu trén, TA tai UE dugc st dung dé bu
dip cho d9 tré truyén phat va lam cho tin hiéu dudng 1én truyén tir UE dugc tiép nhin &
phia mang trong khoang thoi gian tién t6 lap (cyclic prefix, CP) tir diém khdoi dau cia ky
hiéu trong ciu trac dinh thoi cua ndt truy cdp phuc vu. Noi cach khac, TA 1a su diéu
chinh thoi gian truyén tir thiét bi truyén sao cho tin hidu truyén téi duoc thiét bi tiép nhan
vao thoi diém duoc thiét 1ap trong khoang thoi gian dugc thiét 1ap. Nhu da néu trén,
trong cac tng dung dich vu vi tri, MD tiép nhan SRS c¢6 thé 1a mot niat khong phai 1a nut
truy cap phuc vu. Theo mot phuong an, mang sé cung cép cho UE mo6t TA danh dinh.
TA cung cép bdi mang nay (vi dy, nit truy cap phuc vu, nit mang, thuc thé mang, hodc
V.V...) can phai dugc tinh dén khi xéc dinh khoang cach dua trén UL RTOA & phia mang.
TA nay c6 thé duoc tinh dén trong bao cio UL RTOA cua cac MD cho MC. Trong
truong hop nhu vay, TA cling cn phai duoc biét tai cac MD hoic tai MC. TA danh dinh
nay co thé dwoc xéac dinh dua trén TA cia UE téi nat truy cap phuc vu (thdi gian dudng
16n), khoang cach twong d6i cua nit truy cap phuc vu va MD, va vi tri UE gan dung.

Theo phuong an khac, mot ctra sb tim kiém dai hon dé do tim SRS duoc st dung tai MD.

Theo mot phuong an vi du, khi thong tin dinh thoi bao gbm thoi gian tham chiéu
bang thoi gian lién quan dén diém bat ddu cua khe SRS, theo cach khac c6 thé duoc goi
14 thoi gian tham chiéu UL RTOA, SFN ctia khung v tuyén chira khe SRS, va sb khe
cua khe SRS trong khung vo tuyén hodc khi thong tin dinh thoi nay bao gbm thoi gian
tham chiéu ma 13 thoi gian lién quan dén diém bat dau coa khe SRS, theo cach khac c6
thé duoc goi 13 thoi gian tham chiéu UL RTOA, va SFN ciia khung vo tuyén chira khe
SRS, thi gia tri UL RTOA am dugc hd trg. Nhu di néu trén, cac gia tri UL RTOA am
khong duoc hd tro trong bao cdo UL RTOA trong LTE. Tuy nhién, cic gid tri UL RTOA
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am 1a hop 1€, nhu vay viéc khong bao cdo chung lam cho tinh nang dua trén vi tri & dudi
muc t6i wu. Theo mot phuong 4n, cic béao cao UL RTOA duge didu chinh dé cho phép
cac gia tri UL RTOA am. Theo mdt phuwong an, céc tri $6 UL RTOA duoc hiéu chinh sao
cho céc gid tri nay lién quan dén thoi gian tham chiéu UL RTOA trir di TA. Theo
phuong an nhu vay, TA duoc cung cép cho cac MD. Theo mdt phuong an, TA nay duoc

tinh t6i trong thoi gian tham chiéu UL RTOA.

Theo mdt phuong 4n vi du, khi thong tin dinh thoi nay bao gdm thoi gian tham
chiéu béng thoi gian khéi tao SFN, thi thoi gian tham chiéu UL RTOA duoc xac dinh
dua trén thoi gian khéi tao SFN. Theo mét phuong an, cac bdo cdo UL RTOA dugc diéu
chinh @& cho phép céc gia tri UL RTOA am. Theo mét phuong én, cic tri s6 UL RTOA
duoc hiéu chinh sao cho tri s6 nay lién quan dén thoi gian tham chiéu UL RTOA trir di
TA. Theo phuong an nhu vay, TA khong nhiing duoc biét d&én tai UE ma TA con duoc
cung c¢ip cho cic MD. Theo mdt phuong an, TA duogc tinh t6i trong thoi gian tham chiéu
UL RTOA.

Fig.8 minh hoa chudi cac khung v tuyén 800 thé hién viéc tinh dén TA khi xé4c
dinh thoi gian tham chiéu UL RTOA. Chudi cac khung vo tuyén 800 bao gdm nhiéu
khung v6 tuyén, trong d6 c6 khung SFN_N 805 chira khe SRS 810. Khe 815 la dang thé
hién chi tiét cua khe SRS 810 va chira ky hiéu SRS 817. Trén Fig.8 con thé hién khe 830,
ciing dang thé hién chi tiét ciia khe SRS 810. Tuy nhién, khe 830 khac véi khe 815 & chd
khe 830 1&ch véi khe 815 mot khoang TA 825. Khe 830 dai dién cho khe SRS danh dinh
trong mién thoi gian tai nut truy cap phuc vu véi mirc bu dugc cip cho TA. Khe 830 bao
gdm ky hidu SRS 832. Khe 835 ciing 14 dang thé hién chi tiét ciia khe SRS 810, nhung
dai dién cho thoi gian thuc cua khe SRS trong mién thoi gian dugc do tim tai MD. Khe
835 bao gdm ky hidu SRS 837. Dong thoi gian 840 minh hoa sw xuat hién ciia vi tri danh
dinh 842 va vi tri thuc 844 khi ky hiéu SRS dugc do tim tai MD (vi dy, LMU hoac
gNB). D6 chénh 1éch giita vi tri danh dinh 842 va vi tri thyc 844 (trong mién thoi gian)
ctia khe SRS 810 (dugc biéu dién trén Fig.8 1a khe 830 va 835) 1a UL RTOA (vi dy, UL
RTOA 845) dugc MD bao cao cho MC.

Theo mdt phuong an vi du, khi UE truyén SRS béng cach sir dung thong tin dinh
thoi cho cac MD, UL RTOA duoc xac dinh dua trén do chénh 1€ch gitta vi tri danh dinh
cua khe SRS (tuc la dya trén thoi gian tham chiéu UL RTOA) va khe SRS nhan dugc badi
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MD. Theo mét phuong an, TA ciing duoc tinh dén trong UL RTOA. Vi du, UL RTOA

duoc xac dinh bﬁng biéu thirc sau:
UL RTOA=A-B+C,

trong d6 A 1a diém khoi dau cia khung v6 tuyén duoc tinh dya trén thoi gian thuc
ctia SRS nhén dugc béi MD, B 1a diém khéi ddu cta khung v6 tuyén dua trén thoi gian
danh nghia ctia SRS nhén duogc, va C 13 TA hoidc bang 0. Néu C bang 0, thi MC c6 thé
bb sung TA vao bao cio UL RTOA khi xac dinh vi tri cia UE. Theo mot phuong 4n
khac, A 1 diém khéi ddu cia khe SRS duogc tinh dwa trén thoi gian thuc cua SRS nhén
duoc boi MD, B 1a diém khoi dau cta khe SRS dua trén thoi gian danh nghia cia SRS
nhan duoc, va C 1a TA hoac béng 0. Néu C bﬁng 0, thi MC ¢6 thé bd sung TA vao bao
cao UL RTOA khi xac dinh vi tri cua UE.

Fig.9 1a so dd khdi minh hoa mot vi du vé céc thao tac 900 dién ra & MD ¢6 chirc
nang do tim va tiép nhan tin hiéu (nhw SRS) dwoc truyén bai UE va do lwdng tin hidu dé
xac dinh UL RTOA. Céc thao tac 900 c6 thé 1a dién hinh cta cac thao tic thudng dién ra
& MD khi MD do tim va tiép nhan tin hiéu dugc truyén boi UE va do ludng tin hiéu nay
dé x4c dinh UL RTOA.

Céc thao tac 900 bit dau véi viéc MD thu dugc thong tin dinh thoi lién quan dén
tin hiéu va hé tham sé lién quan dén tin hidu (khéi 905). Viéc thu dugc théng tin dinh
thdi va hé tham sd nay co thé bao gém viéce tiép nhan thong tin dinh thoi va hé tham sd.
Theo mot phuong 4n, thong tin dinh thdi nay bao gom thoi gian khai tao SEN. Néi cach
khéc, théng tin dinh thoi nay bao gdm diém bat dau ciia khe 0 cta khung v6 tuyén zero
(vi du, SFN_0) so v6i thoi gian tham chiéu c6 thé cau hinh. Theo mét phuong 4n khéc,
théng tin dinh thoi nay bao gém thoi gian tham chiéu ma 13 thoi gian lién quan dén diém
bat dau cua khe SRS, theo cach khac c6 thé duoc goi la thoi gian tham chiéu UL RTOA,
va SFN cia khung v6 tuyén chira khe SRS. Theo phwong 4n nhu vay, khi chu ky cua
SRS 1a bdi s6 nguyén duong ciia s6 lugng khe trong mdi khung vé tuyén, thi MD ciing
thu duoc sb khe cta khe SRS. Theo mdt phuong an khac, thong tin dinh thoi nay bao
gdm thoi gian tham chiéu ma 1a thoi gian lién quan dén diém bét dau cua khe SRS, theo
cach khac c6 thé dugc goi 1a thoi gian tham chiéu UL RTOA, SFN ctia khung v6 tuyén
chira khe SRS, va sb khe cua khe SRS trong khung v6 tuyén (khéi 907). Hé tham s lién
quan dén SRS bao gom théng tin nhu SCS, chiang han. Théong tin dinh thoi nay c¢6 thé thu
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duoc hodc nhan dugce tir nut truy cdp phuc vu, thuc thé mang, UE, hodc td hop cua nut
truy cap phuc vu, thuc thé mang, hodc UE. Hé tham sb nay co thé thu dugc hodc nhan
duogce tir nat truy cdp phuc vu, thuc thé mang, UE, hodc t6 hop ctia nit truy cdp phuc vu,

thuc thé mang, hoac UE.

MD c6 thé tuy ¥ thu duoc TA (khdi 909). TA c6 thé thu duge tir nut truy cap phuc
vu hodc thuc thé mang, hodc td hop cta nit truy cap phuc vu va thyc thé mang. TA c6
thé nhan duogc tir nit truy cip phuc vu hodc thuc thé mang, hodc to hop cua nut truy cédp
phuc vu va thuc thé mang. MD xéc dinh tai nguyén thoi gian va tan s6 (ttc 1a vi trf) cua
dudng truyén tin hiéu theo thong tin dinh thoi va hé tham $6 thu duoc (khdi 911). MD do
tim va tiép nhan tin hiéu ph hop véi tai nguyén thoi gian va tan sb ciia dwong truyén tin
hiéu d3 x4c dinh dugc (khdi 913). MD do ludng UL RTOA (khdi 915). Vi du, UL RTOA
nay la d6 chénh léch gifta thoi gian tham chiéu UL RTOA va thoi gian xac dinh duoc
lién quan dén thoi gian thuc ma MD tiép nhan dudng truyén tin hiéu. Thoi gian xac dinh
duge nay c6 thé 1a thoi gian cia diém khoi dau ciia khe SRS hoic thoi gian cua diém
khéi ddu cua khung vo tuyén chira khe SRS. MD c6 thé hiéu chinh UL RTOA trong
truong hop khi cac gid tri UL RTOA am duoc hé tro (khéi 917). Theo mdt phuong én,
cac gia tri UL RTOA am nay dugc hiéu chinh sao cho tri s6 nay lién quan dén thoi gian
tham chiéu UL RTOA trr di TA. Theo mot phwong 4n, TA duoc tinh téi trong thoi gian
tham chiéu UL RTOA. Theo mdt phuong 4n, cac gia tri UL RTOA am dugc cho phép
trong bao cdo UL RTOA. Trong trudng hop khi thong tin dinh thoi bao gdm thoi gian
khoi tao SFN, thi thot gian tham chiéu UL RTOA dugc xac dinh dua trén thoi gian khoi
tao SFN va céac gia tri UL RTOA am dugc hi€¢u chinh sao cho tri s6 nay lién quan dén
thoi gian tham chiéu UL RTOA trir di TA, TA dugc tinh t&i trong thoi gian tham chiéu
UL RTOA, hoac céc gia tri UL RTOA am duoc cho phép trong bao cdo UL RTOA. MD
truyén di bdo cao UL RTOA (khdi 919). Bdo cao UL RTOA c6 thé duge gii t6i MC,
chéang han.

Fig.10A 14 so d6 khbi minh hoa cic thao tic 1000 thuong dién ra & UE c6 chirc
nang truyén tin hiéu (nhu SRS), khi tin hiéu nay dugc truyén cung véi thong tin dinh thoi
ctia MD. Céc thao tac 1000 nay c6 thé 13 dién hinh ciia cac thao tac dién ra & UE khi UE

truyén tin hi€u, khi tin hi¢u nay duogc truyén cung voi thong tin dinh thoi cua MD.
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Céc thao tac 1000 bat dau véi viéc UE xac dinh théng tin dinh thoi cia MD (khéi
1005). UE c6 thé xac dinh thong tin dinh thoi cia MD bang cach do tim SSB c¢6 lién
quan dén MD, vi du. Thong tin dinh thoi nay, vi du SFN va ranh gi6i khung vé tuyén, c6
thé duoc xac dinh tir kénh phat séng vat 1y (PBCH) ctia SSB va ndi dung ctia SSB. Vi
du, SSB ¢6 thé duoc do tim béng cach st dung thong tin duogc cAu hinh cta SSB, nhu
théng tin vé tan sb ciia SSB lién quan dén MD, hé tham sé SSB, thong tin vé cira sb do
cua SSB (vi dy, chu ky cta ctra sb do, dd 1éch cua cua sb do, hodc thoi lugng cua cua $6
do), va ma dinh danh cia MD. Vi du, SSB c¢6 thé dwgc do tim bang cach sir dung thong
tin chtra trong d6i twong do ludng dugc ciu hinh (nhu MeasObjectNR trong NR). Trong
truong hgp nhu vdy, ma dinh danh cia MD cé thé duoc chira trong mot trudng cua
MeasObjectNR nhu SSB-MTC2. UE c¢é thé thu dugc TA (khdi 1007). TA cé thé thu
dugc hoac nhan duge tr nat truy cap phuc vu, nat mang, thuc thé mang, hoac v.v.... UE
truyén di tin hiéu (khdi 1009). Tin hidu nay dugc giri pht hop véi thong tin dinh thoi cua
MD.

Fig.10B 1a so d6 khéi minh hoa céc thao tic 1050 thuong dién ra & MD c6 chirc
nang do tim va tiép nhén tin hiéu (nhu SRS) duoc truyén boi UE va do luong tin hiéu
nay d& xac dinh UL RTOA, khi tin hiéu nay duoc truyén cing véi thong tin dinh thoi cia
MD. Céc thao tac 1050 c6 thé 14 dién hinh cta cac thao tic dién ra & MD khi MD do tim
va tiép nhan tin hiéu duoc truyén bdi UE va do ludng tin hi€u nay dé xac dinh UL

RTOA, khi tin hiéu nay duoc truyén ciing voi thong tin dinh thoi cia MD.

Céc thao tac 1050 bat ddu véi viée MD truyén di SSB (khéi 1055). SSB nay bao
gSm céu hinh dinh thoi cua MD, ciing nhu ma dinh danh cua MD. MD c6 thé thu duoc
TA (khéi 1057). TA c6 thé thu duoc hodc nhan dwoc tir nit truy cap phuc vy, nit mang,
thyc thé mang, hodc v.v.... MD do tim va tiép nhan tin hiéu nay (khéi 1059). Do SRS
dwoc truyén bang cach sit dung cdu hinh dinh thoi cia MD, nén MD biét dwoc tai nguyén
thoi gian va tin sb cua duong truyén tin hidu. MD do luong UL RTOA (khéi 1061). Vi
du, UL RTOA nay la do chénh Iéch gifra thoi gian tham chiéu UL RTOA va thoi gian
xac dinh duoc lién quan dén thoi gian thuc ma MD tiép nhan dudng truyén tin hiéu. The
thoi gian xac dinh dwoc can refer to thoi gian cta diém khoi dau cia khe SRS hodc thoi
gian cua diém khoi dau cia khung v6 tuyén chira khe SRS. MD ¢6 thé hiéu chinh UL
RTOA trong trudng hop khi céc gia tri UL RTOA 4m dugc hd tro (khbi 1063). UL
RTOA c¢6 thé duoc hiéu chinh theo biéu thic: UL RTOA = A - B + C, trong do A la
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diém khéi dau cua khung v6 tuyén dugc tinh dya trén thoi gian thuc cia SRS nhéan duoc
bdi MD, B 1a diém khoi dau cua khung vo tuyén dua trén thoi gian danh nghia cta SRS,
va C 14 TA hoic bang 0. Néu C bang 0, MC c6 thé bd sung TA vio bao cao UL RTOA
khi x4c dinh vi tri cia UE. Theo phwong 4n thay thé, A 1a diém khoi dau ctua khe SRS
duogc tinh dua trén thoi gian thuc ctia SRS nhan duoc bdi MD, B 1a diém khéi dAu cua
khe SRS dua trén thoi gian danh nghia ctia SRS, va C 1a TA hodc bﬁng 0. Néu C béng 0,
MC c6 thé bd sung TA vao bao cdo UL RTOA khi xac dinh vi tri ctia UE. MD truyén di
bao cdo UL RTOA (khdi 1065). Bio cao UL RTOA c6 thé duogc truyén t6i MC, vi du.

[0085] Fig.11 minh hoa mét vi du v& hé thdng truyén théng 1100. N6i chung, hé
théng 1100 nay cho phép sb dong ngudi ding thiét bi di ddng hoac cb dinh dé truyén va
nhéan dit liéu va nhitng ndi dung khac. H¢ théng 1100 c6 thé thuc hién mot hodc nhidu
phuong phép truy cap kénh, nhu da truy cap phan chia theo ma (code division multiple
access, CDMA), da truy cap phan chia theo thoi gian (time division multiple access,
TDMA), da truy nhap phan chia theo tin s& (frequency division multiple access,
FDMA), FDMA truc giao (orthogonal FDMA, OFDMA), FDMA song mang don
(single-carrier FDMA, SC-FDMA), hodc da truy nhdp phi truc giao (non-orthogonal
multiple access, NOMA).

Trong vi du nay, hé théng truyén thong 1100 bao gdm cac thiét bi dién tu
(electronic device, ED) 1110a-1110c, mang truy cip vo tuyén (radio access network,
RAN) 1120a-1120b, mang 18i 1130, mang dién thoai chuyén mach cong cong (public
switched telephone network, PSTN) 1140, Internet 1150, va cac mang khéc 1160. Trong
khi mot sb lugng nhét dinh cac thanh phﬁn hoac phén tr duoc thé hién trén F ig.11, )
luong bét ky cac thanh phan hoic phan tir nay c6 thé dugc dua vao hé thong 1100.

Céac ED 1110a-1110c dugc cdu hinh dé hoat déng hodc lién lac trong hé théng
1100. Vi du, cac ED 1110a-1110c dugc cdu hinh dé truyén hodc nhan qua céc kénh
truyén thong vo tuyén hoic hitu tuyén. Mdi ED 1110a-1110c dai dién cho thiét bi ngudi
ding cubi thich hop bit ky va c6 thé bao gdm céc thiét bi nhu (hodc c6 thé dugc goi 1)
thiét bi ngudi dung (user equipment, UE) hodc thiét bi, bo truyén hodc nhan khong day
(wireless transmit or receive unit, WTRU), tram di dong, thiét bi thué bao ¢ dinh di

dong, dién thoai di dong, thiét bi k¥ thuat s hd tro ca nhan (personal digital assistant,
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PDA), dién thoai théng minh, may tinh xach tay, may tinh ban, ban di chudt, cam bién

khong day, hodc cac thiét bi dién tu tiéu dung khéc.

Cac RAN 1120a-1120b bao gdm cac tram co s& 1170a-1170b twong Ung. Mdi
tram co s& 1170a-1170b duoc cAu hinh dé giao tiép khong diy véi mot hodc nhiéu ED
1110a-1110c dé cho phép truy cap vao mang 15i 1130, PSTN 1140, Internet 1150, hodc
cac mang khac 1160. Vi du, cac tram co s¢ 1170a-1170b co6 thé bao gém (hodc 1a) mot
hodc nhiéu thiét bi da biét, nhu tram thu phat co so (base transceiver station, BTS), Nut-
B (NodeB), Nut-B tién hoa (evolved NodeB, eNodeB), Nut-B thé hé tiép theo (Next
Generation, NG) (Next Generation NodeB, gNB), Home NodeB, Home eNodeB, bd diéu
khién trang web, diém truy cap (access point, AP), hodc by dinh tuyén khong diy. Cac
ED 1110a-1110c duoc cAu hinh dé giao tiép va lién lac vdi Internet 1150 va co thé truy

cap mang 16i 1130, PSTN 1140, hodc cac mang khac 1160.

[0089] Theo phuong an duoc thé hién trén Fig.11, tram co s¢ 1170a la mot ph::fm
cia RAN 1120a, mang nay cé thé bao gdm céc tram co s&, phin t&, hoic cic thiét bi
khéac. Ciing vay, tram co s& 1170b 1a mot phﬁn ctia RAN 1120b, ma c6 thé bao gém cac
tram co s0, phz‘?ln ttr hodc cac thiét bi khac. Mdi tram co s& 1170a-1170b dugc van hanh
dé truyén hodc nhén tin hiéu khong day trong pham vi khu vuc hodc vung dia 1y cu thé,
d6i khi duoc goi 1a “t& bao”. Theo mdt sd phuong an, co thé dung cong nghé nhiéu dau
vao nhiéu dau ra (multiple-input multiple-output, MIMO) véi nhiu tram thu phat cho
mdi té bao.

Céac tram co s& 1170a-1170b lién lac v4i mdt hodc nhiéu ED 1110a-1110c qua
mot hodc nhiéu giao dién khong gian 1190 béng cach st dung lién két lién lac khong
day. Giao dién khong gian 1190 cé thé st dung cong nghé truy cap vo tuyén thich hop
bat ky.

Du dinh ring hé théng 1100 c6 thé st dung chirc ning truy cap da kénh, bao gdm
céc so dd duge mo ta trén day. Theo cac phuong 4n cu thé, cac tram co s& va cac ED éap
dung cdng nghé 5G New Radio (New Radio, NR), LTE, LTE-A, hoac LTE-B. TAt nhién,

céc so dd da truy cap khac va céc giao thitc khong day khac co thé duoc sir dung.

Céac RAN 1120a-1120b giao tiép v6i mang 151 1130 dé cung cap cho ED 1110a-
1110c cac dich vu thoai, dir liéu, ung dung, giao thirc thoai qua Internet (Voice over

Internet Protocol, VoIP), hodc céc dich vu khac. Can hiéu ring cic RAN 1120a-1120b
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hoac mang 18i 1130 co thé giao tiép truc tiép hodc gian tiép v6i mot hodc nhiéu RAN
khac (khong duoc thé hién). Mang 161 1130 ciing c6 thé phuc vu nhu cong truy cép cho
cac mang khac (nhu PSTN 1140, Internet 1150, va cac mang khac 1160). Ngoai ra, mot
s6 hodc tit ca cac ED 1110a-1110c c6 thé bao gdm chirc ning lién lac véi cic mang
khong day khac qua cac lién két khong day khéac bang cach sir dung cac cong nghé hoic
giao thirc khong day khac. Thay vi lién lac khong day (hodc cung v6i no), cac ED c6 thé
lién lac qua cac kénh lién lac hitu tuyén voi nha cung cip dich vu hodc bd chuyén mach

(khdéng duogc thé hién), va véi Internet 1150.

Mic du Fig.11 chi minh hoa mét vi du vé hé théng truyén théng, nd cé thé co
nhiéu thay ddi khac nhau. Vi du, hé thdng truyén thong 1100 c6 thé bao gém s lugng
bét ky cac ED, tram co sO, mang, hodc cac thanh phén khac v&i cAu hinh thich hop bAt
ky.

Fig.12A va Fig.12B minh hoa mét vi du vé cac thiét bi c6 thé ap dung phuong
phap va cach thuc theo sdng ché nay. Cu thé, Fig.12A minh hoa vi du vé ED 1210, va
Fig.12B minh hoa vi du vé tram co s& 1270. Cac thanh phﬁn nay co thé duoc su dung

trong hé théng 1100 hoic trong hé thdng thich hop bét ky khéc.

Nhu duoc thé hién trén Fig.12A, ED 1210 bao gdm it nhat mét b xir Iy 1200. Bo
xir Iy 1200 thuc hién cac thao tac xtr Iy khac nhau cua ED 1210. Vi du, bo xtr Iy 1200 co6
thé tién hanh m3 hoa tin hiéu, xu Iy di lidu, diéu khién cong sudt, xtr Iy vao/ra, hodc
chirc ning bat ky khac ma cho phép ED 1210 van hanh trong hé théng 1100. Bo xi ly
1200 ciing hd trg phuong phéap va cach thirc duoc md ta chi tiét & phan trén. Mbi bo xtr
Iy 1200 bao gdm thiét bi xir Iy hodc thiét bi tinh toan thich hop bat ky duoc cau hinh dé
tién hanh mot hodc nhidu thao tac. Mbi bd xtr Iy 1200 ¢6 thé, vi du, bao gé)m bo vi xtt 1y,
bd vi diéu khién, bd xr 1y tin hicu $0, mang céng lap trinh dugc dang trudng, hodc mach
tich hop cho ing dung cu thé.

B9 thu phat 1202 dwoc dinh cu hinh dé didu ché dit liéu hodc noi dung khac dé
truyén bang it nhdt mot anten hodc NIC

ED 1210 ciing bao gdm it nhit mdt bd phan thu phat 1202. B phan thu phat 1202
dugc cau hinh dé didu ché dir liéu hodc ndi dung khac dé truyén béng it nhat mot anten
hodc bd diéu khién giao dién mang (Network Interface Controller, NIC) 1204. B phén

thu phat 1202 ciing dugc cAu hinh dé giai didu ché dit liéu hodc noi dung khac nhén dugc
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boi it nhat mot anten 1204. M3i bd phan thu phat 1202 ¢6 cAu tric thich hop bét k¥ ¢6
thé tao tin hidu dé truyén theo duong vo tuyén hoac hitu tuyén hodc xt 1y tin hiéu nhén
duoc theo dudng vo tuyén hoic hitu tuyén. Mbi anten 1204 c6 chu triic thich hop bét ky
dé truyén hoac nhén cac tin hiéu vo tuyén hoac hiru tuyén. Mt hodc nhiéu tram thu ph%t
1202 c6 thé duge sir dung trong ED 1210, va mét hodc nhiéu anten 1204 c6 thé duogc st
dung trong ED 1210. Mic du dugc thé hién nhu mét bo phan chirc nang duy nhat, nhung
b6 phan thu phat 1202 ¢6 thé gém it nhat mot bo phat va it nhdt mot bo thu riéng biét.

ED 1210 con bao gdm mdt hodc nhiéu thiét bi vao/ra 1206 hodc giao dién (nhur
giao dién hitu tuyén v6i Internet 1150). Cac thiét bi vao/ra 1206 tao diéu kién cho viéc
twong tac voi ngudi ding hodc cac thiét bi khac (truyén thong mang) trong mang. Mdi
thiét bi vao/ra 1206 ¢6 cAu tric thich hop bit ky d cung cép thong tin cho nguoi dung
hoac tiép nhan thong tin to nguoi dung, nhu loa, micrd, bd phim, ban phim, man hinh,

hodc man hinh cam ng, c6 giao ti€p giao dién mang.

Ngoai ra, ED 1210 co it nhat mot bd nhd 1208. B6 nhd 1208 luu trit cac cau 1énh
va dir liéu dugc dung, dugc tao ra, hodc dugc thu thap bo1 ED 1210. Vi du, bd nhé 1208
6 thé luu trit cac cau 1énh phén mém hodc phﬁn sun dugc thuc hién boi (cac) by xur ly
1200 va dir liéu dugc dung dé lam giam hodc loai bé nhiéu trong cac tin hiéu dén. Mbi
bd nhd 1208 bao gdm bd lwu trir kha bién hodc bét bién va (cac) thiét bi truy xuét thich
hop bét ky. Moi loai bd nh¢ thich hop co thé duoc st dung, nhu bd nhé truy cdp ngu
nhién (random access memory, RAM), b nhd chi doc (read only memory, ROM), dia
cing, dia quang, thé modun nhan dang thué bao (subscriber identity module, SIM), thé

nhd, thé nhé k¥ thudt s6 an toan (secure digital, SD), va cac by nhé tuong tu.

Nhu dugc thé hién trén Fig.12B, tram co s& 1270 bao gém it nhdt mot bo xir Iy
1250, it nhat mot bd phan thu phat 1252 ¢ chirc ning ctia bd truyén va bo nhan, mot
hodc nhiéu anten 1256, it nhat mot bo nhd 1258, va mdt hodc nhidu thiét bi vao/ra hoac
giao dién 1266. Mot bo 1ap lich, dugc biét boi nguoi co hiéu biét trung binh trong linh
vuc k¥ thudt nay, duoc ghép cap vaoi bo xu 1y 1250. B9 lap lich cé thé dugc chira trong
hoac dugc van hang tach biét khoi tram co s& 1270. Bo xtr Iy 1250 thuc hién cac thao tac
xur Iy khac nhau cia tram co s¢ 1270, nhu ma hoéa tin hiéu, xtr Iy dit ligu, diéu khién cong
suét, xtr 1y vao/ra, hodc chirc ning bit ky khac. B xir Iy 1250 ciing c6 thé hd trg phuong

phép va cach thirc dwgc mé ta chi tiét & phan trén. Mdi bo xit 1y 1250 bao gdm thiét bi
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xu 1y hodc tinh todn thich hop bAt ky duoc cAu hinh dé thuc hién mdt hodc nhiéu thao
tac. M&i by xtr 1y 1250 c6 thé, vi du, bao gdm bd vi xir 1y, bd vi diéu khién, bd xur 1y tin

hiéu sb, mang céng 1ap trinh dugc dang trudng, hodc mach tich hop cho tmg dung cu thé.

MGJi bo phan thu phat 1252 bao gdm ciu tric thich hop bat ky nhim tao ra tin hiéu
dé truyén theo dudng vo tuyén hodc hitu tuyén t6i moét hoic nhiéu ED hodc cac thiét bi
khac. Mdi by phén thu phat 1252 con bao gdm ciu triic thich hop bit ky dé xir Iy tin hidu
nhin duogc theo dudong vo tuyén hoac hiru tuyén tr mot hodc nhiéu ED hodc cic thiét bi
khac. Mic du dugc thé hién két hop nhu mét bd phan thu phat 1252, bé truyén va bd
nhan c6 thé 1a cac thanh phan riéng biét. Mdi anten 1256 bao gdm céu trac thich hop bét
ky dé truyén hodc nhén cac tin hidu v6 tuyén hoic hiru tuyén. Trong khi mét anten chung
1256 duoc thé hién & day nhu dugc ghép ndi véi bd phan thu phat 1252, mét hozc nhiéu
anten 1256 c6 thé dugc ghép ndi v6i (cac) bd phan thu phat 1252, cho phép céc anten
1256 dugc ghép ndi véi bd truyén va bd nhan néu ching dwoc trang bi nhu cac thanh
phin riéng biét. Mdi bd nhd 1258 bao gdm luu trir kha bién hodc bit bién va (cac) thiét
bi truy xuét thich hop bét ky bo. Mai thiét bi vao/ra 1266 tao diéu kién cho viée tuong
tac v6i nguoi ding hodc cac thiét bi khac (truyén thong mang) trong mang. M3i thiét bi
vao/ra 1266 c6 cau trac thich hop bat ky dé cung cdp thong tin cho hodc tiép nhan/cung

cAp thong tin tir nguoi dung, bao gdm giao tiép giao dién mang.

Fig.13 13 so dd khdi ciia hé thong tinh toan 1300 c6 thé dugc st dung trong céc
thiét bi va phuong phap theo sang ché nay. Vi du, hé théng tinh toan c6 thé 1a thuc thé
bat ky cia UE, mang truy cdp (access network, AN), quan Iy di dong (mobility
management, MM), quan 1y phién (session management, SM), cng mit phing ngudi
dung (user plane gateway, UPGW), hodc ting truy cip (access stratum, AS). Cac thiét bi
cu thé c6 thé st dung tat ca cc thanh phén néu trén hoic chi mot sé thanh phén nay, va
muc do tich hgp cé thé khic nhau gilta céac thiét bi. Hon nita, mdi thiét bi c6 thé chua
nhiéu thuc thé ciia mot thanh phan, nhu nhiéu don vi xt 1y, nhiéu bd xt 1y, nhiéu bo nhé,
nhiéu bd truyén, nhiéu bd phat, v. v... H¢ théng tinh toan 1300 bao gém don vi xtr Iy
1302. Pon vi xir Iy nay bao gom don vi xi Iy trung tdm (central processing unit, CPU)
1314, bd nh& 1308, va c6 thé con bao gém thiét bi luu trix dung luong 1ém 1304, bo didu
hop video 1310, va giao dién I/0 1312 két ndi v&i bus 1320.
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Bus 1320 c6 thé 1a mét hodc nhidu kiéu kién tric bus bat ky bao gdm bus bd nhé
hodc didu khién b nhd, bus ngoai vi hodc bus video. CPU 1314 ¢6 thé 1a loai bd xt Iy
dir lidu dién tr bit ky. Bo nhé 1308 c6 thé 1a bit ky loai bd nhé hé thdng khong tam thoi
nhu bod nhé truy cap ngau nhién tinh (static random access memory, SRAM), bd nhé truy
cdp ngiu nhién dong (dynamic random access memory, DRAM), DRAM déng bd
(synchronous DRAM, SDRAM), bd nhé chi doc (read-only memory, ROM), hodc td hop
cua chung. Theo mdt phuong an, bd nh& 1308 cé thé bao gdm ROM dé dung khi khai

dong, va DRAM d& luu trir chuong trinh va dit liéu ding dé thuc thi cac chwong trinh.

Thiét bi luu trit dung lwong 16n 1304 c6 thé 1a loai thiét bi lwu trir khong tam thoi
bét ky duoc cAu hinh dé luu tri dir liéu, chuong trinh va cac thong tin khac va lam cho
dit 1iéu, chuong trinh va céc thong tin khac nay cé thé truy cap dwuoc qua bus 1320. Thiét
bi luu trlt dung luong 16n 1304 c6 thé bao gém, vi du, mot hodc nhiéu 6 dia trang thai

ran, 0 dia cing, 6 dia tir, hoac 6 dia quang.

B diéu hop video 1310 va giao dién /0O 1312 cung cép giao dién dé ghép ndi cac
thiét bi ddu vao va dau ra bén ngoai voi bo xu Iy 1302. Nhu dugc minh hoa trén hinh vé,
vi du vé céc thiét bi du vao va dau ra nay bao gém man hinh 1318 dugc ghép nbi v6i bd
diéu hop video 1310 va con chudt, ban phim hoac may in 1316 dugc ghép nbi véi giao
dién I/O 1312. Céc thiét bi khac c6 thé duoc ghép ndi voi bo xtr 1y 1302, va thé giao dién
bd sung hoac it hon c6 thé duoc su dung. Vi dy, giao dién ndi tiép nhu bus ndi tiép da
dung (Universal Serial Bus, USB) (khong duoc thé hién) co thé duoc sir dung dé cung

cip giao dién cho thiét bi bén ngoai.

B6 xtr Iy 1302 ciing bao gdm mét hodc nhiéu giao dién mang 1306, ching c¢6 thé
1a lién két hitu tuyén, nhu cap Ethernet, hoac lién két vo tuyén to1 cac nut truy cadp hoac
cac mang khac. Giao dién mang 1306 cho phép b xu 1y 1302 giao tiép véi cac bo phan
t xa thong qua mang. Vi du, giao dién mang 1306 co thé cung cip lién lac v6 tuyén qua
mot hodc nhiéu bd truyén/anten truyén va mot hodc nhiéu bd nhan/anten nhan. Theo mdt
phuong n, b§ xtr Iy 1302 dwoc ghép ndi v6i mang cuc by 1322 hodc mang dién rong dé
xu ly dir li€u va lién lac véi cac thiét bi tr xa, nhu cac bo xu Iy khac, Internet, hoac co s&

luu trir tUr xa.

Can hiéu ring mot hodc nhiéu budc trong céc phwong an ctia phuong phap duoc

mo ta ¢ day co thé duoc thuc hién bdi cac bd phén hodc mdédun tuwong tmg. Vi dy, tin
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hidu c6 thé duoc truyén boi bo phan truyén hoic moédun truyén. Tin hidu c6 thé duoc
nhan boi bd phén tiép nhin hodc mddun tiép nhan. Tin hidu c6 thé duoc xu 1y bdi bd xir
1y hoac mdédun xtur 1y. Cac bude khac co thé duoc thuc hién bdi bd phan hodc mdédun do
luong, bg phan hodc médun xac dinh, b phan hodc médun do tim, hodc bd phan hoac
mddun trir. Cac bd phan hoic modun tuwong Gmg niy c6 thé 1a phan cing, phdn mém,
hodc tb hop ctia ching. Vi du, mot hodc nhiéu bd phan hodc mdédun nay céd thé 12 mach
tich hop, nhu mang cong lap trinh dugc dang truong (field programmable gate array,
FPGA) hodc mach tich hop dung cho tmg dung cu thé (application-specific integrated
circuit, ASIC).

Mac du sang ché va cac vu diém cua né da dugc mo ta chi tiét, can hi€u rang co6
thé co cac stra doi, thay the va thay doi khac nhau ma khong vuot qua pham vi cua phan

mo ta dugc xac dinh boi yéu cau bao ho.
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YEU CAU BAO HO

Phurong phép dinh thoi tin hiéu duong 1€n, bao gdm céc budc:

tiép nhan, bang thiét bi do, thong tin dinh thai lién quan dén tin hiéu dudng 1én va
hé tham sb cta tin hiéu dudng 1én, trong d6 thong tin dinh thdi nay dugc
dung dé x4c dinh thoi gian tham chiéu ctia tin hiéu duong lén nhin dugc tir
thiét bj nguoi ding (UE);

tiép nhan, bing thiét bi do tir UE, tin hi¢u dudng 1én phu hop v6i thong tin dinh
thoi né‘ty va hé tham sb cta tin hiéu dudng 1én; va

do ludmg, bang thiét bi do, thdi gian dén tuong dbi cla duwdng lén (UL RTOA)
pht hop v6i tin hiéu duong 1én va thoi gian tham chiéu cua tin hiéu dudong
1én, trong @6 UL RTOA nay la d¢ chénh léch gifta thoi gian tham chiéu cta
tin hiéu dudng 1én va thoi gian bat diu clia khung phu chira tin hiéu duong

1én.

Phuong phép theo diém 1, trong d6 thoi gian tham chiéu cua tin hiéu duong 1én

twong Gng véi diém bét dau cia khung phu chta tin hiéu dudng lén.

Phuong phép theo diém 2, trong d6 thoi gian tham chiéu ctia tin hidu duong Ién
duge x4c dinh phi hop v6i it nhit mot trong sb cac thong tin dinh thdi, hé tham s6

ctia tin hiéu duong 1én, hodc cAu hinh tin hiéu dudng 1én tai thiét b do.

Phuong phép theo diém 1, trong d6 thong tin dinh thoi ndy bao gdm thoi gian

khoi tao khung vo tuyén chi béo thoi gian bét dau cua khung vo tuyén zero.

Phuong phép theo diém 4, trong d6 thoi gian tham chiéu cta tin hidu duong 1én

duoc xac dinh phu hop véi thoi gian khéi tao khung vo tuyén.

Phuong phép theo diém 5, trong d6 thoi gian tham chiéu ctia tin higu duong lén

duoc xac dinh tiép theo sd khung hé thdng ctia khung chira tin hiéu dudng lén.

Phuong phap theo diém 6, trong d6 thoi gian tham chiéu cta tin hidu duong lén

duoc xac dinh tiép theo khung phu chira tin hi¢u duong [én.
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Phuong phap dinh thoi tin hi¢u duong 1én, bao gdm cac bude:

xé4c dinh, bang thiét bi, thong tin dinh thoi lién quan dén tin hiéu duong 1én va hé
tham sb cua tin hiéu duong 1én, trong d6 thong tin dinh thoi nay dugc dung
d8 xac dinh thoi gian tham chiéu cta tin hidu dudong 1én dugc giri béi thiét
bi nay; va

truyén, bing thiét bi nay t6i thiét bi do, tin hiéu dudng lén phi hop véi thong tin

dinh thoi nay va hé tham sb cuia tin hiéu duong 1én,

trong d6 tin hiéu dudong 1én va thoi gian tham chiéu ciia tin hiéu dudng 1én dugc
dung dé do thoi gian dén twong ddi ctia duong 1én (UL RTOA), va

trong d6 UL RTOA nay 1a d6 chénh léch gifra thoi gian tham chiéu cua tin hiéu

duong 1én va thoi gian bat d4u cta khung phu chtra tin hiéu dudng 1én.

Phuong phap theo diém 8, trong d6 thdi gian tham chiéu cta tin hiéu duong 1én

twong Gng v6i diém bét dau ciia khung phu chira tin hiéu duong 1én.

Phuong phép theo diém 9, trong d6 thoi gian tham chiéu cia tin hiéu duong 1én
duoc xac dinh phu hop voi it nhét mot trong sb cac thong tin dinh thoi, hé tham sb

cua tin hiéu duong 1én, hoac c4u hinh tin hiéu duong lén tai thiét b1 do.

Phuong phép theo diém 8, trong d6 thong tin dinh thoi nay bao gbm thoi gian

khoi tao khung vo tuyén chi bao thoi gian bét ddu ciia khung vo tuyén zero.

Phuong phap theo diém 11, trong d6 thdi gian tham chiéu cta tin hiéu duong 1én

dugc xac dinh phu hop véi thoi gian khéi tao khung vo tuyén.

Phuong phap theo diém 12, trong d6 thdi gian tham chiéu cua tin hiéu dudong 1én

duoc xac dinh tiép theo sé khung hé thdng ctia khung chira tin hiéu dudng l1én.

Phuong phap theo diém 13, trong d6 thoi gian tham chiéu cia tin hiéu duong lén

duoc x4c dinh tiép theo khung phu chira tin hiéu dudng 1én.
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Thiét bi do, bao gém: it nhat mot bo xir Iy; va

phuong tién luu trir bét bién mdy tinh doc dugc c6 luu chuong trinh dé thuc hién

béi it nhat mot bd xir 1y ndy, chuong trinh nay gbm cac ciu lénh dé:

nhéin thong tin dinh thoi lién quan dén tin hiéu duong 1én va hé tham sb cua tin
hiéu dudng 1én, trong d6 thong tin dinh thoi nay dugc dung dé xac dinh
thoi gian tham chiéu cta tin hiéu dudng 1én nhan dugc tir thiét bi ngudi
dung (UE);

nhan, tr UE nay, tin hiéu duong 1én phi hop véi thong tin dinh thoi nay va hé
tham sb cta tin hiéu duong 1én; va

do thoi gian dén trong ddi cia dudng lén (UL RTOA) phi hop véi tin higu dudng
1én va thoi gian tham chiéu cta tin hiéu duong 1én, trong d6 UL RTOA nay
1a do chénh léch gilta

thoi gian tham chiéu cua tin hidu duong [én va thoi gian bt dau cta khung phu

chira tin hiéu duong 1én.

Thiét bi do theo diém 15, trong d6 thoi gian tham chiéu cia tin hiéu duong 1én

twong tng v6i diém bat ddu ctia khung phu chira tin higu duong Ién.

Thiét bi do theo diém 16, trong d6 thoi gian tham chiéu cua tin hiéu dudng lén

dugc xac dinh phu hop voi it nhét mét trong s6 cac thong tin dinh thoi, hé tham sb

ciia tin hiéu dudng 1én, hogc cAu hinh tin hiéu dudng 1én tai thiét bi do.

Thiét bi do theo didm 15, trong d6 thong tin dinh thai ny bao gdm thoi gian khoi

tao khung vo tuyén chi bio thoi gian bét dau ctia khung vo tuyén zero.

Thiét bi do theo diém 18, trong d6 thoi gian tham chiéu cia tin hiéu dudng lén

duogc xac dinh pht hop véi thoi gian khéi tao khung vo tuyén.

Thiét bi do theo diém 19, trong d6 thoi gian tham chiéu cua tin hiéu dudng lén

duoc xac dinh tiép theo s6 khung hé thdng ctia khung chira tin hiéu dudng 1én.

Thiét bi do theo diém 20, trong d6 thoi gian tham chiéu cta tin hiéu dudng lén

duoc xéc dinh tiép theo khung phu chtra tin hiéu duong lén.
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Thiét bi do, bao gdm: it nhit mot bo xi ly; va

phuong tién Iuu trir bét bién may tinh doc dugc c6 luu chuong trinh dé thuc hién
bdi it nhat mot bd xt 1y, chuong trinh nay gdm cac cau lénh dé:

xé4c dinh thong tin dinh thoi lién quan dén tin hiéu dudng 1én va hé tham sb cua tin
hiéu duong 1én, trong d6 thong tin dinh thoi nay dugc dung dé xac dinh
thdi gian tham chiéu cia tin hiéu dudng 1én duge gl boi thiét bi nay; va

truyén, t6i thiét bi do, tin hiéu dudng 1én phi hop vai thong tin dinh thoi nay va
hé tham s6 cta tin hiéu dudng Ién,

trong d6 tin hiéu duong 1én va thoi gian tham chiéu cua tin hidu dudng 1én duoc
dung dé do thoi gian dén tuong ddi ctia dudng lén (UL RTOA), va

trong d6 UL RTOA nay 13 do chénh léch gifta thoi gian tham chiéu cua tin hiéu

duong 1én va thoi gian bét ddu cua khung phu chira tin hiéu duong 1én.

Thiét bi theo diém 22, trong d6 thoi gian tham chiéu cda tin hiéu dudng 1én tuong

{ng v&i diém bét dau cia khung phy chira tin hiéu duong lén.

Thiét bi theo diém 23, trong d6 thdi gian tham chiéu cta tin hiéu dudng 1én duge
xac dinh phu hop vé1 it nhéat mét trong sb cac thong tin dinh thoi, hé tham sb cta

tin hidu dudng 1&n, hogc cAu hinh tin hiéu duong 1én tai thiét bi do.

Thiét bi theo diém 22, trong d6 thong tin dinh thoi ndy bao gdm thdi gian khéi tao

khung v6 tuyén chi bdo thoi gian bét dAu cta khung vo tuyén zero.

Thiét bi theo diém 25, trong d6 thoi gian tham chiéu cua tin hiéu duong 1én duge

x4c dinh pht hgp véi thoi gian khéi tao khung vo tuyén.

Thiét bi theo diém 26, trong do6 thoi gian tham chiéu cua tin hiéu duong 1én duge

x4c dinh tiép theo sd khung hé théng ctia khung chira tin hiéu dudng 1én.

Thiét bi theo diém 27, trong d6 thoi gian tham chiéu cua tin hiéu dudng 1én duge

xéc dinh tiép theo khung phu chira tin hiéu dudng lén.
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