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(57) Sang ché @& xuét phuong phap va may cap nhat do 1éch thoi gian, va c6 thé ap
dung cu thé cho mang phi mat dat (NTN) nhu truyén théng vé tinh. Phuong phép bao
gdm: thiét bi ddu cudi giri ban tin thir ba dén thiét bi mang dua trén do léch thoi gian thir
nhit, trong d6 do 1éch thoi gian thi nhét duoc sir dung dé chi ra mirc do tré cua do tré
khi giri ban tin tht ba béi thiét bi ddu cudi, ban tin thir ba bao gdm thong tin chi bo,
thong tin chi bdo dugc st dung dé chi ra do 1&ch thoi gian thir hai, va do léch thoi gian
thir hai 1a d6 16ch thoi gian thi nhat duoc cap nhat; va thiét bi diu cudi giri ban tin thir
nam dén thiét bi mang dua trén do 1éch thoi gian thir hai. Trong phwong phap nay, do
1&ch thoi gian co thé duogc cap nhat kip thoi mdt cach hiéu qua trén co s¢ dam bao réng
thiét bi dau cubi c6 du thoi gian dé thuc hién didu chinh dinh thoi sém, do d6 tranh ling

phi tai nguyén tin sd-thoi gian.
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601 |
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Linh vie ky thuit dwoc dé cap

Sang ché lién quan dén linh vuc coéng nghé truyén thong, va cu thé, dén phuong

phép va may cap nhat do 1éch thoi gian.
Tinh trang k¥ thuit ciia sang ché

Hién tai, cong nghé vo tuyén ma6i (New Radio, NR) da budce vao giai doan trién khai
thuong mai tir giai doan tiéu chudn hoa. Chuin NR dugc nghién clru va thiét ké cho viéc
truyén thong mit dat. So sanh v6i truyén thong mit dit, truyén thong mang phi mit dét

(Non-Terrestrial Network, NTN) c6 céac khu vuc phu song 16n va mang linh hoat.

Trong mang truyén thong mat d4t, chénh 1éch do cao gifra tram géc va thiét bi dau
cudi 1a khong 16n, nhung chénh Iéch dd cao giita tram géc/vé tinh va thiét bi dau cubi
trong mang phi mat dat 1 tuong d6i 16n (thwong 16n hon 500 km), nhu dwoc thé hién
trong FIG.1. Do d6, dd tré khir hoi va chénh 1éch do tré khir hdi ciia cac thiét bi dau cudi
trong cung mdt chum tia/6 & NTN 16n hon nhiéu so v6i d6 tré khir hoi va chénh 1éch do
tr khir hoi cia cac thiét bi diu cudi trong cung mét 6 trong NR. Vi du, khi dwong kinh
cua 0 trong mang di dong trén mat d4t 12 350 km, d6 tré kha hoi tbi da trong 6 1a 1,17
ms. Tuy nhién, khi d cao qu§ dao cua vé tinh trong NTN 1a 600 km va duong kinh
chum tia 12 350 km, nhu duoc thé hién trong FIG.2, d6 tré khir hoi t6i da c6 thé dat

khoang 13 ms (gbc nang truyén thong cua UE 1a 10 do).

N6i chung, dé dam béo rang tram gbc nhan duogc, tai thoi diém xac dinh, tin hidu
lién két 1én duoc gl boi thiét bi ddu cudi, thiét bi diu cubi can thuc hién didu chinh
dinh thoi s6m trudce khi gui tin hiéu lién két 1én. Tuy nhién, dya trén mbi quan]hé thoi
gian lién két 1én-lién két xudng, lwong diéu chinh dinh thdi sém c6 thé duge thuc hién
béi thiét bi ddu cudi nhé hon 13 ms.

Vi vay, lam thé nao dé cho phép thiét bi dau cubi co du thoi gian dé thuc hién diéu

chinh dinh thoi sém 12 van dé can duoc giai quyét.


CVH140
Textbox

CVH140
Textbox


52247 | A 2/155

Ban chit k§ thuit ciia sang ché

Cac phuong an cua sang ché @& xuét phuong phap va may dé cap nhéit do léch thoi
gian, @& dam bao ring thiét bi du cudi c6 dii thoi gian dé thyc hién diéu chinh dinh thoi
s&m, va cAp nhat hiéu quéa do léch thoi gian kip thoi, do d6 tranh lang phi tai nguyén tan
s6-thoi gian. -

Theo khia canh th& nhat, sang ché dé xuat phuong phap cip nhat do 1éch thoi gian,

trong d6 phuong phap bao gdm cac budc:

otri, boi thiét bi dAu cudi, ban tin thir ba t6i thiét bi mang dua trén do 1éch thoi gian
thtt nhét, trong d6 do 1éch thoi gian thir nhit dugc str dung dé chi ra mirc do tré cta do
tr& khi giti ban tin tht ba boi thiét bi dau cudi, ban tin thir ba bao gdm thong tin chi bao,
thong tin chi bdo dugce st dung dé chi ra d6 1&ch thoi giaﬁ thir hai, va 36 1éch thoi gian

thtr hai 12 d6 1éch thoi gian thir nhit dugc cap nhat; va

gtri, boi thiét bi dAu cudi, ban tin thir nam t6i thiét bi mang dua trén do 1éch thoi

gian thir hai.

Theo giai phap k¥ thuat duoc dé xuét trong sang ché, theo mot khia canh, bang cach
dat do 1&ch thoi gian, thiét bi dau cubdi co d thoi gian dé thyc hién diéu chinh dinh thoi
sém. Theo mdt khia canh khac, bing cach cap nhat do 1&ch thoi gian, thiét bi dau cudi
c¢6 thé sir dung do léch thoi gian thich hop mot cach kip thoi. So véi cach thire ma do
1éch thoi gian khong dugc cdp nhat, phuong dn nay cua sang ché c6 thé giam d6 tré cubi-
dén-cudi va tranh lang phi tai nguyén trén co s¢ dam bao rang thiét bi ddu cubi c6 du

thoi gian dé thyc hién diéu chinh dinh thoi som.

Theo mot céch thuc hién kha thi, true khi gui, boi thiét bi dau cudi, ban tin thit ba
t61 thiét bi mang dua trén do léch thoi gian thir nhét, phuong phéap con bao gdm: giri,
boi thiét bi dAu cubi, ban tin thir nhét t6i thiét bi mang, trong d6 ban tin thir nhat bao
gbm phin md dau truy cip ngiu nhién; va nhan, boi thiét bi dau cudi, ban tin thir hai do
thiét bi mang gui, trong d6 ban tin thi hai bao gbm bén tin phan hdi truy cap ngau nhién;
va sau khi giri, boi thiét bi dau cudi, ban tin thir ba téi thiét bi mang dua trén do léch
thoi gian thit nhat, phwong phép con bao gom: nhén, béi thiét bi dau cubi, ban tin thir tur

dugc gii boi thiét bi mang, trong d6 ban tin thi tu bao gbm ban tin phén gidi tranh chip

-
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truy cdp ngau nhién.

Theo phuong &n cua sang ché, ban tin thtr nhét c6 thé dugc hiéu 12 Msgl trong quy
trinh truy cp ngau nhién bén buéc, ban tin th hai c6 thé dugc hiéu 12 Msg2 trong quy
trinh truy c4p ngiu nhién bbn bude, ban tin thit ba c6 thé dugc hiéu 14 Msg3 trong quy
trinh truy cdp ngiu nhién bén budc, va ban tin thir tu c6 thé duge hiéu 13 Msg4 trong

quy trinh truy cdp ngiu nhién bbn budc.

‘Theo mot cach thuc hién kha thi, thong tin chi bdo dugc sir dung dé chi ra do 1éch

thoi gian thtt hai bao gdm: thong tin chi bio bao gdm do 1&ch thoi gian thi hai.

Theo mot cach thuc hién kha thi, thong tin chi bao dugc sir dung dé chi ra do léch
thoi gian thtr hai bao gdm: thong tin chi bao bao gbém bd tham sb didu chinh tht nhét,
va bd tham s diéu chinh thir nhit dwoc sir dung dé xéc dinh d 1éch thoi gian thir hai.

Trong phuong &n cua sang ché, sb luong bit duge sit dung khi thiét bj dau cudi giri
b6 tham sb didu chinh thtr nhét it hon nhidu so v6i sb lugng bit duoc sir dung khi thiét

bi dAu cudi gri truc tiép do léch thoi gian thir hai, do d6 tiét kiém chi phi béo hiéu.

Theo mot cach thuc hién kha thi, bo tham s6 didu chinh thtr nhét bao gom bét ky

mot hoac nhi€u tham so sau:

tham sb duoc xac dinh dua trén thoi lugng tré khéi dong cua clra s6 nhan phéan hoi
truy cap ngau nhién RAR va thoi lugng cia clra sb nhian RAR; hoidc tham s6 duoc xac
dinh dua trén thoi lugng tré khoi dong ciia b dinh thoi phan giai tranh chép truy cap
ngau nhién, va thoi lugng cta bd dinh thoi phan giai tranh chép truy cap ngiu nhién;
hodc tham s6 dugc xac dinh dua trén dinh thdi sém chung; hodc tham s6 dugc xéac dinh
dua trén d6 cao qu¥ dao cua thiét bi mang; ho#c tham sb duoc x4c dinh dua trén do tré
khtt hdi gifta thiét bi diu cubi va thiét bi mang.

Theo mot cach thuc hién kha thi, thong tin chi bao dugc sur dung dé chi ra do 1éch
thoi gian thtr hai bao gdm: thong tin chi bdo bao gdm su thay doi gitra do léch thoi gian

thr hai va do léch thoi gian tham chiéu.

Trong séng ché, do léch thoi gian tham chiéu 1a d6 1&ch thoi gian hién hién dugc

thiét bi dau cudi sir dung hodc do 1&ch thoi gian dat trudc.

Theo mot cach thuc hién kha thi, ban tin thir tu bao gém do 1éch thoi gian thir hai;
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hodc

ban tin th tr bao gdm su thay ddi gitta do léch thoi gian thir hai va do léch thoi
gian tham chiéu, trong d6 do 1éch thoi gian tham chiéu 1a do 1éch thoi gian hién dugc

thiét bi dAu cudi st dung hodc dd 1&ch thoi gian dat trude.
Theo mot cach thuc hién kha thi, phuong phéap con bao gém:

nhén, boi thiét bi diu cudi, thong tin hidu dung dugc giri boi thiét bi mang, trong
do thong tin hiéu dung dugc su dung dé chi ra thoi gian hiéu dung cta do 1éch thoi
gian thtr hai; hodc gir, boi thiét bi dau cudi, thong tin hiéu dung t6i thiét bi mang,
trong d6 thong tin hiéu dung dugc st dung dé chi ra thoi gian hiéu dung cta do 1éch
thoi gian thir hai; hodc do 1éch thoi gian thi hai ¢6 hiéu luc sau m khe sau khi thiét
bi dau cudi glii ban tin thir ba, trong d6 m la sb nguyén dat trude; hodc do léch thoi

gian thit hai c6 hidu Iyc sau n khe sau khi thiét bj dau cui nhan dugc ban tin th t,

trong d6 n la s6 nguyén dit trudc.

Theo mét cach thuc hién kha thi, trede khi giri, béi thiét bi dau cudi, ban tin thir ba
t6i thiét bi mang dua trén do 1éch thoi gian, phwong phép con bao gbm: nhan, boi thiét
bi d4u cubi, ban tin phat quang ba do thiét bi mang g, trong d6 ban tin phat quang ba
bao gém bét ky mot hodc nhiéu thong tin sau: thoi lwgng tré khoi dong cia cua s6 nhan
RAR va thoi lugng cia ctra s6 nhan RAR; hoic

thoi lugng tré khéi dong cua bo dinh thoi phan giai tranh chip truy cap ngau nhién,
va thoi luong ctia bd dinh thoi phén giai tranh chép truy cap ng?tu nhién; hoac

dinh thoi sém chung; hoac do cao quy dao cua thiét bi mang.

Theo mot cach thuc hién kha thi, khi ban tin phat quang ba bao gbm thoi lugng tré
khéi dong cua ctra s6 nhan RAR va thoi lugng cua cua sb nhan RAR, thi d0 1&ch thoi
gian thr nhét dap tmg diéu kién sau:

Koftse=[(RAR_window+RAR_offset)/slot_duration]|+AKoffset

trong d6 Kotet 12 gid tri cia d0 1éch thoi gian thir nhéit; RAR_window 12 thoi lugng
cua ctra sb nhan RAR, va thoi lugng cla ctra s6 nhan RAR dugc st dung dé chi ra thoi
lwgng nhan RAR béi thiét bi diu cubi; RAR offset 1a thoi luong tré khoi dong cia cira

s0 nhin RAR, va thoi lugng tré khoi dong ctia cira s6 nhdn RAR duoc sir dung dé chira
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thoi luong tré ma su khéi dong cla cira s6 nhan RAR bi tré sau khi thiét bi ddu cudi gui
ban tin thit nhét; slot_duration 1a don vi cta thoi lugng; va AKoffset 1a chénh 1éch d0 1éch

thoi gian, va la so nguyén.

Theo mdt cach thure hién kha thi, khi ban tin phat quang ba bao gom thoi luong tré
khoi dong cia bo dinh thoi phén gii tranh chép truy cdp ngiu nhién, va thoi luong cta
bd dinh thoi phéan giai tranh chép truy cdp ngiu nhién, thi d6 léch thoi gian thir nhét dap
g diéu kién sau:

Kofiser=[(RCR_timer+RCR_offset)/slot_duration]+AKoffset

RCR_timer 1a thoi lugng ctia bo dinh thoi phan giai tranh chép truy cap ngau nhién,
va thoi luong cta bd dinh thoi phén gidi tranh chép truy cip ngau nhién chi ra khoang
thori gian t6i da cho phép gitta thoi diém bt diu b dinh thoi phan gidi tranh chép truy
cip nghu nhién sau khi thiét bi ddu cudi guri ban tin thit ba va thoi diém nhén duoc ban
tin thtt tu; RCR_ offset 1a thoi lugng tré khéi dong ciia bo dinh thoi phén gidi tranh chap
truy cap ngau nhién, va thoi lugng tré khéi dong cua bd dinh thoi phén giai tranh chip
truy cap ngiu nhién dugc st dung dé chi ra thoi luong tré ma sy khéi dong b dinh thoi
phéan giai tranh chép truy cap ngiu nhién bi tré sau khi thiét bi ddu cudi giri ban tin thit
ba; slot_duration 1a don vi ctia thoi luong; va AKogtset 1a chénh 1éch d0 Iéch thoi gian, va
1a s6 nguyén.

Theo mot cach thue hién kha thi, ban tin thir nam bao gom bat ky thong tin di liéu

nao, ban tin phan hdi, hodc tin hiéu tham chiéu 4m thanh (sounding reference signal,
SRS).

Theo tiy chon, ban tin phan hdi bao gdm ban tin phan hdi ctia ban tin thir tu.

Theo mot cach thuc hién kha thi, phwong phap con bao gém: nhén, boi thiét bi dau
cudi, 1énh didu chinh dinh thdi s6m do thiét bi mang giri dén, trong d6 1énh diéu chinh
dinh thoi sém dugce st dung dé ra 1énh cap nhat do léch thoi gian tht hai; va giri, boi
thiét bj dAu cubi, do léch thdi gian thi hai dugc cap nhat hodc bd tham s6 diéu chinh thir
hai duoc dit t6i thiét bi mang dua trén do léch thoi gian thi hai, trong d6 bo tham s6

didu chinh thir hai dugc st dung dé x4c dinh d¢ léch thoi gian thi hai dwgc cép nhat.

Theo mdt céch thuc hién kha thi, phuong phap con bao gdm: nhan, béi thiét bi dau

-5-



52247 6/155

cubi tir thiét bi mang, do léch thdi gian thir hai dugc cap nhat hodc su thay doi giita do
léch thoi gian thit hai dugce cap nhat va do 1éch thoi gian tham chiéu khi mot hodc nhiéu
diéu kién sau duoc ddp tng, trong do bét ky mot hodc nhiéu diéu kién bao gém: thiét bi
dAu cudi chuyén dbi 6; hodc thiét bi diu cudi chuyén ddi chim tia; hogc thiét bi dau cubi

chuyén dbi phan bing thong (bandwidth part, BWP).

Theo khia canh tht hai, sang ché dé xuét phuong phép cap nhat do 1éch thoi gian,
trong d6 phuong phép bao gbm:

nhan, boi thiét bi mang dua trén do 1&ch thoi gian tht nhét, ban tin tht ba duoc giri
boi thiét bi dAu cudi, trong d6 do lech thoi gian thir nhit dugc st dung dé chi ra muc do
tr& ma viéc nhan ban tin thr ba bai thiét bi mang bi tré, ban tin thir ba bao gdbm thong
tin chi bdo, thong tin chi bao dugc st dung dé chi ra d6 1éch thoi gian thit hai, va d¢ 1éch
thoi gian thir hai 1a do 1éch thoi gian thir nhit duge cap nhat; va nhan, béi thiét bi mang,
ban tin thtr ndm dwoc gii béi thiét bi dau cudi.

Theo mdt cach thuc hién kha thi, trude khi nhan, boi thiét bi mang dwa trén do6 1éch
thoi gian thir nhat, ban tin thir ba dugc giri boi thiét bi dau cudi, phuong phap con bao
gdm: nhan, béi thiét bi mang, ban tin tht nhét dugc giri boi thiét bi dau cudi, trong do
ban tin thtr nht bao gdm phan mé dau truy cap ngau nhién; va gui, boi thiét bi mang,
ban tin tht hai t6i thiét b du cudi, trong d6 ban tin thir hai bao gdm ban tin phan hdi
truy cap ngau nhién; va sau khi nhan, bdi thiét bi mang dua trén do 1éch thoi gian thi
nhét, ban tin thit ba duoc giri boi thiét b d4u cudi, phuong phéap con bao gbm: giri, boi
thiét bi mang, ban tin thtr tu t6i thiét bi dau cubi, trong d6 ban tin thir tw bao gdm ban
tin phan giai tranh chép truy cdp ngiu nhién.

Theo mot cach thuc hién kha thi, thong tin chi bdo duogc sir dung dé chi ra do léch
thoi gian thir hai bao gbm: thong tin chi bdo bao gbm do 1&ch thoi gian th hai.

Theo mot cach thuc hién kha thi, thong tin chi bdo dugc sir dung dé chi ra do léch
thoi gian thir hai bao gdm: thong tin chi béo bao gdm bo tham s6 diéu chinh thir nhat,
va bo tham sb diéu chinh tht nhét dwoc st dung dé xac dinh do 1éch thoi gian thir hai.

Theo mot cach thuc hién kha thi, bo tham sé didu chinh thir nhat bao gbm bat ky

mot hodc nhiéu tham sd sau: tham sb dugc xac dinh dua trén thoi luong tré khai dong



52247 71155

ctia cira sd nhan phan hdi truy cap ngau nhién RAR va thoi lugng cla cira s6 nhan RAR;
hodc tham s dugc xac dinh dua trén thoi luong tré khai dong cua bd dinh thoi phan giai
tranh chip truy cap nghu nhién, va thi luong ciia bd dinh thoi phén giai tranh chép truy

cap ngau nhién; hoac

tham s6 duoc xac dinh dua trén dinh thoi sém chung; hodc tham s6 dugc xac dinh
dua trén do cao qu¥ dao cua thiét bi mang; hodc tham s6 duoc x4c dinh dua trén do tré
khtt hdi giita thiét bi ddu cudi va thiét bi mang.

Theo mdt cach thue hién kha thi, thong tin chi bao duoc st dung dé chi ra do léch
thoi gian thir hai bao gbm: thong tin chi bdo bao gbm su thay dbi gitta do 1éch thoi gian

thir hai va do 1&ch thoi gian tham chiéu.

Trong sang ché, do léch thoi gian tham chiéu 1a do 1¢ch thoi gian hién hién duoc

thiét bi diu cudi str dung hodc do 1éch thoi gian dit trude.

Theo mét cach thuc hién kha thi, ban tin thir tu bao gém do 1&ch thoi gian thir hai;
hodc ban tin thtt tu bao gdm sy thay ddi gitta do 1éch thoi gian thi hai va do 1éch thoi
gian tham chiéu, trong d6 do Iéch thdi gian tham chiéu 1a do 1éch thoi gian hién duoc

thiét bi diu cudi str dung hodc do 1éch thoi gian dat trudc.

Theo mét cach thue hién kha thi, phuong phap con bao gbm: giri, béi thiét bi mang,
thong tin hi¢u dung dén thiét bi dau cudi, trong d6 thong tin hiéu dung duoc sir dung dé
chi ra thoi gian hiéu dung cta do 1éch théri gian thir hai; hodc nhén, boi thiét bi mang,
thong tin hidu dung dwgc giri béi thiét bi dau cubi, trong d6 thong tin hi¢u dung duogc sit
dung dé chi ra thoi gian hiéu dung ctia do léch thoi gian thir hai; hodc do Iéch thoi gian
tht hai c6 hiéu lyc sau m khe sau khi thiét bi mang nhan dugc ban tin thit ba, trong d6
m 1a s6 nguyén dit tru6e; hodc do 1éch thoi gian thir hai c6 hiéu luc sau n khe sau khi

thiét bi mang giti ban tin thu tu, trong d6 n la sb nguyén dit trude.

Theo mot cach thuc hién kha thi, trude khi nhan, boi thiét bi mang dua trén 4o 1éch
thoi gian thir nhét, ban tin thtr ba dugc gui boi thiét bi dau cudi, phuong phap con bao
gdm: giri, béi thiét bi mang, ban tin phat quang b4, trong d6 ban tin phét quang ba bao
gbm bét ki mot hodc nhiéu thong tin sau: thoi lugng tré khéi dong cua cira s nhan RAR

va thoi Iugng cua cua s6 nhan RAR; hoic thoi luong tré khéi dong cua bo dinh thoi
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phéan giai tranh chép truy cap ngiu nhién va thoi lugng ctia bo dinh thoi phan giai tranh
chép truy cap ng?lu nhién; hoic dinh thoi sém chung; hodc do cao quy dao cua thiét bi

mang.

Theo mét cach thuc hién kha thi, khi ban tin phat quang ba bao gém thoi luong tré
khoi dong cta cira s6 nhan RAR va thoi luong clia cira s6 nhan RAR, thi do 1&ch thoi

gian thi nhét dap ing diéu kién sau:
' Komer=[(RAR window-+RAR_offset)/slot_duration]+AKoftet

O day, Kofien 12 gid tri ctia do 16ch thoi gian thi nhat; RAR window 1a thoi luong
cua cira sO nhan RAR, va thoi luong cua cira s6 nhan RAR dugc st dung dé chi ra thoi
lugng nhan RAR béi thiét bi dAu cubi; RAR_offset 1a thoi lugng tré khdi dong cua cira
s6 nhan RAR, va thoi luong tré khoi dong cua clra s6 nhan RAR duoc st dung dé chira
thoi luong tré ma sy khéi dong cia cira s6 nhan RAR bi tré sau khi thiét bi dau cudi gui
ban tin tht nhit; slot_duration 12 don vi cuia thoi luong; va AKoffset 1a chénh 1éch dd léch

thoi gian, va la so nguyén.

Theo mot cach thuc hién kha thi, khi ban tin phat quang ba bao gbm thoi lwong tré
khéi dong cua bd dinh thoi phan gidi tranh chip truy cap ngau nhién va thoi luong ctia
b6 dinh thoi phén giai tranh chp truy cap ngu nhién, thi do léch thdi gian thir nhat dap

tmg diéu kién sau:
Kotsett=[(RCR_timer+RCR_offset)/slot_duration]+AKofret

O day, Kommen 12 gid tri ciia d6 1éch thoi gian thr nhat; RCR_timer 1a thoi lugng cia
bd dinh thoi phan giai tranh chép truy cap ngiu nhién, va thoi lugng ctia bd dinh thoi
phéan giai tranh chép truy cdp ngau nhién chi ra khoang thoi gian tdi da cho phép giita
thoi diém bét diu bd dinh thdi phan giai tranh chip truy cap ngiu nhién sau khi thiét bi
dau cudi giri ban tin tht ba va thoi diém nhan duogc ban tin thir tu; RCR_offset 1a thoi
luong tré khéi dong cta bd dinh thoi phan giai tranh chép truy cip nglu nhién, va thoi
lugng tré khéi dong ctia bd dinh thoi phéan gidi tranh chép truy cap ngiu nhién duoc st
dung dé chi ra thoi luong tr& ma sy khoi dong bo dinh thai phan giai tranh chip truy cap
ngau nhién bi tré sau khi thiét bi dau cudi glti ban tin tht ba; slot_duration 1a don vi cua

thoi luong; va AKofiet 12 chénh 1éch d6 1éch thoi gian, va la s6 nguyén.



52247 /155

Theo mot céch thuc hién kha thi, ban tin tht ndm bao gdm bat ky thong tin dit liéu

nao, ban tin phan hoi, hodc tin hiéu tham chiéu Am thanh SRS.

Theo mdt cach thue hién kha thi, phuong phap con bao gdm: giri, béi thiét bi mang,
' Jénh didu chinh dinh thoi sém t6i thiét bi ddu cubi, trong d6 lénh diéu chinh dinh thoi
sém duge st dung dé ra 1énh cip nhat do 1&ch thoi gian thit hai; va nhan, boi thiét bi
mang, do léch thai gian thir hai duoc cip nhat hoge b tham s6 dieu chinh thir hai dugc
oiri boi thiét bi dAu cubi, trong d6 bo tham s6 diéu chinh thir hai dugc sir dung dé xac

dinh d6 1éch thoi gian thi hai dugc cap nhét.

Theo mdt cach thuc hién kha thi, phwong phap con bao gdm: giri, béi thiét bi mang
t6i thiét bi dAu cudi, do 1éch thoi gian thir hai dugc cip nhat hodc sy thay doi gitta do
léch thoi gian thir hai dugc cap nhat va do 1&ch thdi gian tham chiéu khi mot hodc nhiéu
didu kién sau duoc dép émg, trong d6 bat ky mot hodc nhiéu diéu kién bao gdm: thiét bi
dAu cudi chuyén dbi 6; hodc thiét bj dau cudi chuyén doi chum tia; hodc thiét bi diu cudi

chuyén dbi phan bang thong BWP.

Dé biét nhitng tac dong c6 loi ctia khia canh th hai, hay tham khao nhing tac dong
¢6 loi ctia khia canh thir nhat. Chi tiét khong duge mo ta lai & day.

Theo khia canh tht ba, sang ché d& xuAt may truyén thong, trong do thiét bi bao
gbm:

don vi xur ly, dugc tao cAu hinh dé tao ban tin thir ba, trong d6 ban tin thir ba bao
gém thong tin chi bao, thong tin chi bdo dugc st dung dé chi ra @6 1éch thoi gian thir
hai, d6 18ch thoi gian thi hai 1a d6 1éch thoi gian thir nhét dugc cap nhat va do 1&ch thoi
gian thir nhét duge st dung dé chi ra mac do tré cia do tré viéc guri ban tin thir ba boi
may truyén thong; va don vi giri, duoc tao cAu hinh dé gui ban tin tht ba dén thiét bi
mang dua trén do 1éch thoi gian thir nhat. Pon vi g con duge tao cAu hinh dé giri ban

tin thtr nim dén thiét bi mang dwa trén do 1&ch thoi gian thi hai.

Theo mot cach thuc hién kha thi, don vi giri con dugc tao cAu hinh dé gui ban tin
thty nhét dén thiét bi mang, trong d6 ban tin thir nhit bao gdm phan m& dau truy cap
ngau nhién. Pon vi nhén con dugc tao cAu hinh dé nhan ban tin thir hai do thiét bi mang

giti, trong d6 ban tin thr hai bao gdm ban tin phan hdi truy c4p ngau nhién. Don vi nhan
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con duoc tao cAu hinh dé nhan ban tin tht tu do thiét bi mang gui, trong do ban tin thir

tu bao gdm ban tin phan giai tranh chép truy cap ngiu nhién.

Theo mot cach thuc hién kha thi, thong tin chi bdo dugc st dung dé chi ra do 1éch

thoi gian thir hai bao gdm: thong tin chi bao bao gdbm dd 1&ch thoi gian thit hai.

Theo mot cach thuc hién kha thi, thdng tin chi bado dugc sir dung dé chi ra d6 léch
thoi gian thit hai bao gdm: thong tin chi bio bao gdm bd tham sé didu chinh thir nhét,

va bd tham sd didu chinh thir nhit duoc sir dung dé xac dinh do léch thoi gian thit hai.

Theo mot cach thuc hién kha thi, bd tham sé didu chinh thir nhit bao gdm bét ky
mot hodc nhiéu tham sb sau: tham sé dugc xac dinh dua trén thoi luong tré khéi dong
clia cira s6 nhan phan hoi truy cap ngiu nhién RAR va thoi lugng cua ctra s6 nhan RAR;
hogc tham sb dugc xac dinh dua trén thoi lwong tré khoi dong cla bd dinh thoi phén giai
tranh chép truy cap ngiu nhién, va thoi luong ctia bd dinh thai phan giai tranh chép truy

cap ngau nhién; hodc

tham sb duoc xac dinh dua trén dinh thoi sém chung; ho#c tham s6 dugc xac dinh
dua trén d6 cao quy dao cia thiét bi mang; hodc tham sb6 duogc xac dinh dya trén do tré

khtr hdi giita méy truyén thong va thiét bi mang.

Theo mdt cach thuc hién kha thi, thong tin chi bdo dugc st dung dé chi ra do léch
thoi gian thir hai bao gdm: thong tin chi bdo bao gém sy thay ddi gitta do 1&ch thoi gian

thir hai va d¢ 1éch thoi gian tham chiéu.

Trong sang ché, do léch thoi gian tham chiéu 1a d9 1&ch thoi gian hién hién dugc

thiét bi dau cubi sir dung hodc dd léch thoi gian dat trude.

Theo mot cach thuc hién kha thi, ban tin thir tu bao gém d6 1éch thoi gian thu hai;
hodc ban tin thtr tw bao gdm su thay ddi giita d6 1&ch thoi gian thit hai va d 1&ch thoi
gian tham chiéu, trong d6 d6 1éch thoi gian tham chiéu 13 d9 1éch thoi gian hién dugce st
dung boi may truyén thong hodc do léch thoi gian dit trude.

Theo mot cach thuc hién kha thi, don vi nhén con dugc tao cAu hinh dé nhan théng
tin hiéu dung do thiét bi mang giri dén, trong d6 thong tin hiéu dung dugc st dung dé
chi ra thoi gian hiéu dung cia dd 1éch thoi gian tht hai; hodc don vi gui con dugc tao

céu hinh dé giri thong tin hiéu dung dén thiét bi mang, trong d6 thong tin hiéu dung dugc

-10-



52247 11/155

st dung dé chi ra thoi gian hiéu dung cua do 1éch thoi gian th(t hai; hodc do 1éch thoi
gian thir hai ¢6 hiéu luc sau m khe sau khi may truyén thong giri ban tin thr ba, trong
d6 m 1a sb nguyén dat trude; hodc do 1€ch thoi gian thr hai c6 hiéu luc sau n khe sau

khi may truyén thong nhan duge ban tin thir tu, trong do n la s6 nguyén dit trude.

Theo mot cach thuc hién kha thi, don vi nhan con dugc tao cAu hinh dé nhan ban tin
phat quang ba do thiét bi mang giri. Ban tin phat quang ba bao gbm bat ky mot hodc
nhiéu thong tin sau: thoi luong tré khéi dong cia cira s6 nhan RAR va thoi lugng cia
ctra sO nhan RAR; hodc thoi lugng tré khoi dong cua bd dinh thoi phéan gidi tranh chép
truy cAp ngau nhién, va thoi luong cua bd dinh thoi phéan giai tranh chép truy cap nglu

nhién; hodc dinh thoi sém chung; hodc do cao quy dao cua thiét bi mang.

Theo mot cach thuc hién kha thi, khi ban tin phat quang ba bao gdm thoi luong tré
khoi dong ciia cira sb nhan RAR va thoi lwgng cla cira s0 nhan RAR, thi d6 1éch thai

gian thu nhét dap tng diéu kién sau:
Kottset =[(RAR_window+RAR_offset)/slot_duration|+AKofiet

trong d6 Kofsset1 12 gié tri ciia do 1éch thoi gian thir nhit; RAR window 12 thoi lugng
cuia cira sb nhan RAR, va thoi lugng cua clra s6 nhan RAR dugc st dung dé chi ra thoi
luong nhan RAR béi may truyén thong; RAR offset 1a thoi luong tré khoi dong cia clra
s6 nhan RAR, va thoi luong tré khéi dong cta ctra s6 nhan RAR duogc st dung dé chira
thoi lwong tré ma sy khai dong cua ctra s6 nhan RAR bi tré sau khi may truyén thong
guri ban tin thu nhét; slot_duration 1a don vi ctia thoi lugng; va AKoftet 1a chénh 1éch do
léch thoi gian, va la s6 nguyén.

Theo mot cach thuc hién kha thi, khi ban tin phét quang ba bao gbm thoi luong tré
khoi dong ctia bd dinh thoi phan giai tranh chép truy cdp ngiu nhién va thoi luong cta
b0 dinh thoi phan giai tranh chip truy cap ngdu nhién, thi do léch thoi gian thir nhét dap
ung diéu kién sau:

Kottse=[(RCR_timer+RCR_offset)/slot_duration]|+AKoffset

0 day, Kofsset1 12 gid tri cua do 1&ch thoi gian tht nhét; RCR_timer 1a thoi luong cua
bo dinh thoi phin giai tranh chip truy cap nglu nhién, va thoi lugng cia bd dinh thot
~ phén gidi tranh chép truy cap ngau nhién chi ra khoang thoi gian tdi da cho phép gitta

-11-



52247 121155

thoi diém bét ddu bo dinh thdi phan giai tranh chip truy cép ngau nhién sau khi may
truyén thong gl ban tin thir ba va thoi diém nhan dugc ban tin thr tu; RCR_offset la
thoi luong tré khoi dong cta bd dinh thoi phan giai tranh chép truy cap ngau nhién, va
thoi luong tré khéi dong cua b dinh thoi phan giai tranh chép truy cap ngau nhién dugc
stt dung dé chi ra thoi lugng tré ma su khoi dong bo dinh thoi phén gidi tranh chép truy
cap ngau nhién bi tr& sau khi may truyén thong giri ban tin thit ba; slot_duration la don

vi cta thoi luong; va AKofret 12 chénh léch d6 1éch thoi gian, va la sb nguyén.

Theo mot cach thuc hién kha thi, ban tin thir ndm bao gém bét ky thong tin dit li€u

nao, ban tin phan hdi, hoac tin hiéu tham chiéu 4m thanh SRS.

Theo mdt cach thuc hién kha thi, don vi nhan con dugc tao cAu hinh dé nhén lénh
didu chinh dinh thoi s6m do thiét bi mang gt dén, trong d6 1énh diéu chinh dinh thoi
s6ém dugc st dung dé ra 1énh cap nhat do 1&ch thoi gian thir hai. Don vi gui dugc con
duoc tao cAu hinh dé gtri d0 1éch thoi gian thir hai duge cap nhat hodc bo tham s6 diéu
chinh thtr hai t6i thiét bi mang dua trén do 1&ch thoi gian thir hai, trong d6 bo tham sb
didu chinh thi hai duge sit dung dé xac dinh do 1éch thoi gian thit hai dugce cép nhat.

Theo mdt cach thuc hién kha thi, don vi nhan con dugc tao cAu hinh dé: nhan, tir
thiét bi mang, d léch thoi gian thir hai dugc cap nhat hodc sy thay dbi gitra do léch thoi
gian thir hai dugc cap nhat va do 1éch thoi gian tham chiéu khi mot hoic nhiéu diéu kién
sau dugc dap tng, trong do bat ky mot hodc nhiéu diéu kién bao gdm: may truyén thong
chuyén d6i 6; hodc may truyén thong chuyén dbi chum tia; hodc may truyén thong
chuyén do6i phan biang thong BWP.

Theo khia canh thi tu, sang ché d2 xuit may truyén thong, trong d6 may bao gom:

don vi nhan, duoc tao cAu hinh dé nhén, dua trén do 1éch thoi gian thi nhat, ban tin
thir ba duge gtri boi thiét bi diu cudi, trong d6 do 1éch thoi gian thir nhét duoc st dung
dé chi ra mtrc @0 tré cua do tré khi nhan ban tin thit ba boi thiét bi mang, ban tin thi ba
bao gdm thong tin chi bao, théng tin chi béo dugc sir dung dé chi ra @0 l&ch thoi gian
thir hai, va d6 1éch thoi gian thit hai 12 d6 1&ch thoi gian thr n_hét duoc cép nhat. Pon vi

nhén con dugce tao cu hinh dé nhan bén tin thir ndm do thiét bi dau cudi gui.

Theo mdt cach thuc hién kha thi, may con bao gém don vi giri. Pon vi nhan dugc
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tao cAu hinh dé nhan ban tin thr nhit dugc giri béi thiét bi dau cudi, trong d6 ban tin thi
nhét bao gdm phin m& diu truy cap ngiu nhién. Thiét bi giri dugc tao cu hinh dé gir
ban tin thtt hai dén thiét bi du cudi, trong d6 ban tin thit hai bao gdm ban tin phan hoi
truy cdp ngau nhién. Pon vi giri con duoc tao cAu hinh dé giri ban tin thir tu dén thiét bi
dau cudi, trong d6 ban tin thir tw bao gbm ban tin phan giai tranh chép truy cap ngau
nhién.

Theo mdt cach thuc hién kha thi, thong tin chi bao dugc sir dung dé chi ra do léch

thoi gian thi hai bao gdm: thong tin chi bao bao gbm d6 1éch thoi gian thir hai.

Theo mot cach thuc hién kha thi, thong tin chi bao dugc sir dung dé chi ra do léch
thoi gian thir hai bao gdm: thong tin chi bao bao gbm bd tham sb diéu chinh thr nhét,
va bd tham s diéu chinh thir nhat duoc st dung dé xéc dinh do léch thoi gian thir hai.

Theo mét céch thuc hién kha thi, bd tham s6 diéu chinh thir nhat bao gdm bét ky
mot hodic nhidu tham sé sau: tham s6 dugc xac dinh dua trén thoi lwong tré khéi dong
clia ctra sO nhan phan hdi truy cap ngau nhién RAR va thoi luong cta cira s6 nhan RAR;
hodc tham sb dugc x4c dinh dua trén thoi lugng tré khoi dong ctia bo dinh thoi phéan giai
tranh chép truy cip ngiu nhién va thoi lugng ctia bo dinh thoi phan giai tranh chép truy

cap ngau nhién; hodc

tham s dugc xac dinh dua trén dinh thoi sém chung; hodc tham s6 dugc xac dinh
dua trén do cao qu¥y dao cuia may truyén thong; hodc tham s duoc x4c dinh dua trén do

tr& khi hdi giita thiét bi dAu cudi va may truyén thong.

Theo mdt cach thuc hién kha thi, thong tin chi bao dugc st dung dé chi ra do léch
thoi gian tht hai bao gdm: thong tin chi bao bao gbm su thay dbi gitta do 1&ch thoi gian
tha hai va do 1éch thoi gian tham chiéu.

Trong séng ché, do léch thoi gian tham chiéu 1a do 1éch thoi gian hi¢n hién dugc
thiét bi dau cudi str dung hozc d6 1&ch thoi gian dat trude.

Theo mdt cach thue hién kha thi, ban tin thir tw bao gém do 1&ch thoi gian thr hai;
hodc ban tin thi tu bao gém su thay dbi gitta do 1éch thoi gian thir hai va do léch thoi
gian tham chiéu, trong d6 do léch thoi gian tham chiéu 1a d6 1éch thoi gian hién duoc

thiét bi dau cubi st dung hodc do 1éch thoi gian dit trudc.
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Theo mdt cach thue hién kha thi, don vi giri con duge tao cdu hinh dé gii thong tin
hiéu dung dén thiét bi dau cudi, trong d6 thong tin hiéu dung dugc s dung dé chi ra thoi
gian hiéu dung ctia do léch thoi gian thir hai; hodc don vi nhan con dugc tao cAu hinh dé
nhan thong tin hiéu dung dugc giri boi thiét bi dau cudi, trong d6 thong tin hiéu dung
duoc st dung dé chi ra thoi gian hiéu dung cta do léch thoi gian thit hai; hoac do léch
thoi gian thit hai ¢6 hiéu luc sau m khe sau khi may truyén thong nhan duge ban tin tha
ba, trong d6 m 1a sd nguyén dit trude; hodc do 1éch thoi gian thir hai c6 hiéu luc sau n

khe sau khi may truyén thong giri ban tin thit tu, trong dé n 1a sb nguyén dit trudec.

Theo mét cach thuc hién kha thi, don vi gtti con duge tao cAu hinh dé giri ban tin
phat quang ba. Ban tin phat quing ba bao gbm bt ky mot hodc nhiéu thong tin sau: thoi
luong tré khoi dong cua ctra s6 nhan RAR va thoi luong cua cira s6 nhian RAR; hoidc
thoi luong tré khoi dong cua bd dinh thoi phéan gidi tranh chép truy cap ngiu nhién va
thoi lugng cta bd dinh thoi phan giai tranh chép truy cép ngiu nhién; hodc dinh thoi

sém chung; hodc d¢ cao qu§ dao ciia may truyén thong.

Theo mot cach thuc hién kha thi, khi ban tin phat quang bé bao gbm thoi lwong tré
khoi dong cua cura s6 nhan RAR va thoi lugng cua cura s6 nhan RAR, thi d6 l&ch thoi

gian thir nhat dap tmg diéu kién sau:
Kofiset:=[(RAR_window+RAR_offset)/slot_duration]+AKoffset

trong d6 Kofret1 12 gid tri ctia d9 1éch thoi gian thi nhét; RAR window 1a thoi lugng
ctia cira sO nhan RAR, va thoi lugng cia cira s6 nhan RAR dugc st dung dé chi ra thoi
lugng nhan RAR béi thiét bi dau cudi; RAR _offset 1a thoi lugng tré khéi dong cia cira
s6 nhan RAR va thoi luong tré khéi dong cia cira sb nhin RAR dugc str dung dé chira
thoi lugng tré ma su khéi dong cia cira s6 nhan RAR bj tré sau khi thiét bi ddu cubi gui
ban tin tht nhit; slot_duration 1a don vi cta thoi luong; va AKofsset 1a chénh 1éch d6 léch
thoi gian, va 1a s6 nguyén.

Theo mét cach thuc hién kha thi, khi ban tin phat quang ba bao gbm thoi lugng tré
khéi dong cua bo dinh thoi phéan giai tranh chép truy cap ngiu nhién va thoi luong cua
b dinh thoi phan gii tranh chép truy cap ngiu nhién, thi do léch thoi gian thir nhét dap

ung dicu kién sau:
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Koftsett=[(RCR_timer+RCR_offset)/slot_duration]+AKoffset

trong d6 Kofretr 12 gid tri ciia do 1éch thoi gian thir nhét; RCR _timer 1a thoi lugng
ctia bd dinh thoi phan giai tranh chép truy cip ngiu nhién, va thoi luong cua by dinh
thoi phan giai tranh chép truy cip ngau nhién chi ra khoang thoi gian t6i da gitta thoi
didm bét diu bo dinh thoi phan gii tranh chép truy cap ngiu nhién sau khi thiét bj dau
cudi giri ban tin thir ba va thoi diém nhéan duoc ban tin thir tu; RCR_offset 1a thoi luong
tré khoi dong cua bd dinh thoi phan giai tranh chép truy cip ngau nhién, va thoi luong
tré khai dong cia bd dinh thoi phan giai tranh chép truy c4p ngiu nhién dugc sir dung
d8 chi ra thoi luong trd ma su khoi dong bd dinh thoi phan giai tranh chip truy cip ngau
nhién bi tr& sau khi thiét bi diu cudi giri ban tin th ba; slot_duration 1a don vi ctia thoi

luong; va AKogset 12 chénh 1éch do 1éch thoi gian, va la s6 nguyeén.

Theo mét cach thuc hién kha thi, ban tin thir ndm bao gdm bét ky thong tin dir li¢u

nao, ban tin phan hdi, hoac tin hiéu tham chiéu 4m thanh SRS.

Theo mot cach thuc hién kha thi, don vi giri con dugc tao ciu hinh dé giri 1énh dicu
chinh dinh thoi sém t6i thiét bi dAu cubi, trong d6 1énh diéu chinh dinh thoi som dugce
st dung dé ra 1énh cap nhat do 1&ch thoi gian thir hai. Don vi nhén con dugce tao cAu hinh
& nhan do léch thoi gian thtt hai dugc cap nhat hodc bo tham sd diéu chinh thir hai dugce
giti boi thiét bi ddu cudi, trong d6 bd tham s diéu chinh thir hai dugc sir dung dé xac

dinh d0 1éch thoi gian thir hai dugce cap nhét.

Theo mdt cach thuc hién kha thi, don vi gui dugce con dugc tao cAu hinh dé: gui, téi
thiét bi dAu cudi, do 1&ch thoi gian thit hai dugc cip nhat hodc su thay doi gitta do léch
thosi gian thtt hai duge cap nhat va do 1éch thoi gian tham chiéu khi mot hogc nhiéu diéu
kién sau duoc dap g, trong dé bat ky mot hogc nhidu diéu kién bao gom: thiét bi dau
cudi chuyén dbi 6; hodc thiét bi diu cudi chuyén dbi chum tia; hodc thiét bi dau cudi

chuyén dbi phan bing thong BWP.

Theo khia canh tht ndm, sang ché d& xuit may truyén thong, trong d6 may truyén
thong bao gébm bo xit 1y, va khi bd xir Iy thuc thi chuong trinh may tinh hoac 1énh trong
bo nhd, phuong phéap theo khia canh thir nhét s& dugc thuc thi.

Theo khia canh tht sau, sang ché dé xut méy truyén thong. May truyén thong bao
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gbm b xir ly. Khi bd xit Iy goi chuong trinh may tinh hodc 1énh trong bd nhd, phuong
phéap theo khia canh thir hai dugc thue hién.

Theo khia canh thir bay, sang ché dé xuét may truyén thong. May truyén thong bao
gbm bo x1r Iy va bd nhé. BO nhé dugce tao cAu hinh dé luu trit cac 1énh thuc thi dugc
bing méy tinh, va bo xit 1y dugc tao cAu hinh dé thuc thi céc 1énh thyc thi dugc bing
may tinh dugc luu trong bo nhd, dé cho phép may truyén thong thuc hién phuong phép
theo khia canh thir nhét.

Theo khia canh thit tim, sang ché dé xuét may truyén thong. May truyén thong bao
gdm b6 xit Iy va bd nhé. Bo nhé duge tao cdu hinh dé luu trir cac 1énh thuc thi duoc
bing méy tinh va bd xit Iy dwoc tao cAu hinh dé thuc thi céc 1énh thyc thi dugc bang
may tinh dugc luu trong bo nhd, dé cho phép may truyén thong thuc hién phuong phap
theo khia canh thir hai.

Theo khia canh thér chin, sang ché d& xuét may truyén thong. May truyén thong bao
gém b6 xtr Iy, bd nhd, va bd truyén nhan. Bo truyén nhan dugc tao cAu hinh dé nhan tin
hiéu hodc gui tin hi€u, bd nhé dugce tao cAu hinh dé luu trit md chuong trinh, va bo xu
Iy dwoc tao cu hinh dé thuc thi ma chuong trinh, dé cho phép may truyén thong thuc
hién phuong phap theo khia canh thur nhat.

Theo khia canh thir mudi, sang ché dé xuit may truyén thong. May truyén thong
bao gém bd xtr Iy, bd nhé, va bd truyén nhan. BO truyén nhan duoc tao cAu hinh dé nhén
tin hiéu hodc gui tin hi¢u, b nhé duoc tao cAu hinh dé luu trit ma chuong trinh, va bo
xtt Iy dugce tao cdu hinh dé thuc thi ma chuong trinh, dé cho phép may truyén thong thurc

hién phuong phap theo khia canh thir hai.

Theo khia canh tht mudi mot, sang ché dé xuit may truyén thong, trong d6 may
truyén thong bao gbm bd xit Iy va mach giao dién. Mach giao dién duoc tao chu hinh dé
nhén 1énh ma va truyén 1énh ma dén bd xtr ly. Bo xir Iy chay céc 1énh ma, dé phuong

phép thé hién trong khia canh thir nhit dugc thuc thi.

Theo khia canh tht muoi hai, sang ché d& xuét may truyén thong, trong d6 méay
truyén thong bao gdm bd xit Iy va mach giao dién. Mach giao dién dugc tao céu hinh dé

nhan 1énh ma va truyén 1énh ma dén bo xir ly. Bo xir 1y chay cac lénh ma, dé phuong
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phap thé hién trong khia canh thi hai dugc thuc thi.

Theo khia canh thit muoi ba, sang ché dé& xuit phuong tién luu trit doc duoc bing
mdy tinh. Phuong tién luu trit doc duoc bang may tinh dugc tao cAu hinh dé luu trit cac
1énh hodc chuong trinh may tinh; va khi cac 1énh duge thyc thi hodc chuong trinh may

tinh duoc thuc thi, thi phuong phap theo khia canh tht nhét dugc thuc hién.

Theo khia canh thr mudi bdn, sang ché dé xuét phuong tién luu trit doc duoc bang
mady tinh. Phuong tién luu trit doc duge bing may tinh dugc tao cAu hinh dé luu trit cac
1énh hoic chuong trinh may tinh; va khi cdc 1énh dugc thuc thi hodc chuong trinh may
tinh dugc thuc thi, thi phuong phép theo khia canh thir hai dugc thuc hién.

Theo khia canh tht muoi ldm, sang ché @ xuét san phidm chwong trinh may tinh,
trong do6 san pham churong trinh may tinh bao gdm céc lénh hodc chuong trinh may tinh,
va khi céc 1énh duge thuc thi hodc chuong trinh mdy tinh dugc thye thi, thi phwong phap
theo khia canh thtr nhat duge thuc hién.

Theo khia canh tht mudéi sdu, sang ché d& xuét san phdm chuong trinh may tinh.
San phim chwong trinh may tinh bao gbm lénh hodc chuong trinh mdy tinh; va khi cac
1énh dugce thuc thi hodc chuong trinh may tinh dwge thye thi, thi phuong phép theo khia
canh thir hai dugc thuc hién.

Theo khia canh thit muoi bay, sang ché @@ xuit chuong trinh mdy tinh, dwgc tao chu
hinh d& thuc thi phuong phap theo khia canh thir nhét.

Theo khia canh thir mudi tdm, sang ché dé xuét chuong trinh may tinh, dugc tao ciu
hinh dé thuc thi phwong phap theo khia canh thit hai.

Theo khia canh thit mudi chin, sang ché @ xuét hé thong truyén thong, bao gbm
thiét bi dAu cubi va thiét bi mang, trong d6 thiét bi dau cudi dugc tao céu hinh dé thuc
thi phuong phap theo khia canh thi nhét, va thiét bi mang duoc tao cAu hinh dé thuc thi
phuong phép theo khia canh thit hai.

MO ta vin tit cac hinh vé

FIG.1 14 so dd cAu tric cia hé théng truyén thong NTN theo phuong 4n clia sang

cheé;
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FIG.2 14 so dd méi quan hé giita d tr& kht héi va goc nang tb1 thiéu theo phuong

an cua sang che;

FIG.3 12 so dd cu tric ciia hé théng truyén thong NTN theo phuong an clia sang

ché;

FIG.4 13 so dd luu dd cuia phuong phap truy cip ngiu nhién bbn buéc theo phurong

an clia sang che;

FIG.5a 1a so dd vé& mdi quan hé giita dinh thoi sém va tin hiéu theo phuong an cia

sang ché;

FIG.5b 1 so dd v& mbi quan hé giita dinh thoi sém va tin hiéu theo phuong an cia

sang che;

FIG.5¢c 1 so dd vé& mdi quan hé giita dinh thoi sém va tin hiéu theo phuong 4n cia

sang che;

FIG.6 13 so dd luu dd cua phwong phéap cap nhét do 1éch thoi gian theo phuong an

cua sang che;

FIG.7a 12 so dd v& méi quan hé gitra dinh thoi sém va tin hiéu theo phwong én cta

sang ché;

FIG.7b 12 so dd mdi quan hé gitta dinh thoi s6m va tin hiéu theo phuong an cia sang

che;

FIG.8a 1a so d6 cac goc tham chiéu cta lién két dich vu va lién két trung chuyén

theo phuong 4n ctia sang ché;

FIG.8b 13 so dd mbi quan hé gitta chénh 1éch do tré khtr hdi 16n nhét va goc nang

ti thiéu theo phwong 4n clia sang ché;

FIG.9 1a so db ciia mdi quan hé gitta m va thoi gian hiéu dung theo phuong 4n cua

sang che;

FIG.10a la so dd luu dd cua phuong phép cap nhét do 1&ch thoi gian theo phuong
4n cta sang ché;
FIG.10b 13 lvu dd so dd cua phuong phép cip nhét do 1éch thoi gian theo phuong

an cua sang che;
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FIG.11 14 so d6 luu dd cia phwong phép truy cap ngAu nhién hai budc theo phuong
4n cla sang ché;

FIG.12 1a so dd luu dd cta phwong phap cap nhat do 1éch thoi gian theo phuwong an
cla sang ché;

FIG.13 13 so dd cAu triic cia may truyén thong theo phuong 4n clia sang ché;

FIG.14 12 so dd cAu triic ciia may truyén thong theo phuong 4n clia sang ché;

FIG.15 13 so dd cua hé théng truyén thong NTN dua trén diém tham chiéu theo
phuong an cua sang ché;

FIG.16 14 so dd kién tric ciia hé théng NTN thay gia tri Koffset dwa trén toa d0 diém
tham chiéu theo phuong 4n cua sang ché;

FIG.17 13 so dd A ciia chi bao gié tri Koffset/toa do diém tham chiéu Koffset theo
phuong an cua sang ché;

FIG.18 1a so dd B cua chi bao gia tri Koffset/toa do diém tham chiéu Koffset theo
phuong &n cua sang ché;

FIG.19 14 so d6 cua goc Koffset theo phuong an clia sang ché;

FIG.20 1a so db mbi quan hé giita tin hiéu va khe theo phwong an cla sang ché; va

FIG.21 14 so dd mbi quan hé gifta tin hi¢u va khe theo phuong dn cia sang ché.
Mo ta chi tiét sang ché

Trong ban mo ta, y€u ciu bao ho, va hinh v& kém theo cua sang ché, cac thuat ngit
"thir nhat", "thi hai", "thi ba", "thtr tu", va twong ty nhim phén biét gitta cac dbi twong
khac nhau nhung khong chi ra thir tu cu thé. Ngoai ra, cac thuat ngit "bao gém", "co",
va bt ky bién thé nao khac ctia chung nham muc dich bao ham viéc bao gbm khong loai
trir. Vi du, quy trinh, phuong phap, hé théng, san phém, hodc thiét bi bao gém mot loat
cac bude hodc don vi khong gi6i han & cac bude hodc don vi dugce liét ke, nhung cd thé
con bao gébm budc hodc don vi khong dugce liét ké, hodc theo tuy chon con bao gém
budc hoidc don vi von c6 khéc cia quy trinh, phuwong phap, san phém, hoac thiét bi.

"Phuong &4n" dugce dé cap trong ban mo ta c6 nghia la déc tinh, cAu trac, hoic tinh

ning cu thé duge md ta tham chiéu dén phuong én c6 thé dwoc bao gdm trong it nhat
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mot phuong an cua sang ché. Cum tir dugc chi ra & cac vi trf khac nhau trong ban mo ta
c6 thé khong nhét thiét d& cap dén cung mot phuong an, va khong phai la phwong dn
ddc 1ap hodc tuy chon loai trir phuong 4n khac. Nguoi ¢6 hiéu biét trung binh trong linh
vuc hiéu r3 rang va ngdm hiéu rang cac phuong an duge md ta trong ban mo ta co thé

dugc két hop véi mot phuong an khac.

Trong sang ché, "it nhit mdt (muc)" c¢6 nghia 1a mot hodc nhiéu, "nhiéu" c6 nghia
12 hai hodc nhidu hon, vA "t nhat hai (muc)" ¢6 nghia 12 hai hodc ba hodc nhiéu hon ba.
Thuit ngit "va/hoac" dugc sit dung d8 mo ta mdi quan hé két hop dé mb ta cac dbi twong
lién két va bidu thi ring ba mdi quan hé c6 thé tdn tai. Vi du, "A va/hodc B" ¢ thé biéu
thi ba truong hop sau: chi A tdn tai, chi B tOn tai, va ca Ava B ton tai, trong d6 A va B
c6 thé 1a sb it hodc sé nhidu. Ky tu "/" thuong chi ra mébi quan hé "hodc" gifta cac dbi
tuong lién két. "t nhat mot trong cac muc (khoén) sau day" hodc cach dién dat twong tu
ctia chiing biéu thi bét ky su két hop nio clia cidc muc nay, bao gbm bét ky sur két hop
nao cta cac muc (khoan) sé it hodc cac muc (khoan) sé nhiéu. Vi du, it nhat mot muc
(khoan) a, b, hodc c ¢ thé biéu thi: a, b, ¢, "avab", "avac", "bvac", hoic "a,b,vac”,

trong do a, b, va ¢ cd the 1a so it hodc s6 nhiéu.
Sau diy mo ta cac phuong 4n cua sang ché ¢6 tham chiéu dén cac hinh v& kem theo.

Phuong phap dugc dé xudt trong sang ché c6 thé dugc &p dung cho hé théng truyén
thong NTN. Nhu dugce thé hién trong FIG.3, hé théng truyén thong c6 thé bao gom thiét
bi dau cudi, vé tinh (hodc duge goi la tram géc v€ tinh), va tram mat dét (hodc dugc goi

1a tram cdng hodc cong (gateway)).

Thiét bi du cubi ciing c6 thé duge goi 1a thiét bi ngudi dung (thiét bi ngudi ding,
UE), dau cudi, hoic twong tu. Thiét bi dAu cudi 1a thiét bi c6 chirc ning truyén nhan
khong day. Thiét bi dAu cubi c6 thé dugc thuc hién trén dat lién, bao gdm ca trong nha,
ngoai troi, thiét bi cAm tay, deo dugc, hodc gén trén xe; hodc co thé duoc thuc hién trén
mat nude, vi duy, trén tau; hodc co thé dugc thuc hién trén khong, vi dy, trén may bay,
khinh khi ciu, hodc vé tinh. Thiét bi diu cubi c6 thé 1a dién thoai di dong (mobile phone),
may tinh bang (Pad), may tinh c6 chirc nang truyén nhan séng khong day, thiét bi dau
cubi thuc té ao (virtual reality, VR), thiét bi dau cudi thuc té ting cudng (augmented

reality, AR), thiét bi ddu cubi khong day trong diéu khién cong nghiép (industrial
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control), thiét bi ddu cudi khong day trong tu 1ai (tw 14i), thiét bi dau cudi khong day
trong y té tir xa (remote medical), thiét bi diu cudi khong day trong Iuéi dién thong minh
(smart grid), thiét bi dau cudi khong day trong an toan giao thong (transportation safety),
thiét bj dAu cudi khong day trong thanh phd thong minh (smart city), thiét bi dau cudi
khéng day trong nha thong minh (smart home), hodc twong tu. C6 thé hiéu réng thiét bi
dAu cubi c6 thé 12 thiét bi dau cudi trong mang 5G trong twong lai, thiét bi dau cubi trong
mang di dong mit dat cong cong (public land mobile network, PLMN) phat trién trong
tuwong lai, hodc twong tu. Pé d& mo ta, phan sau sir dung vi du trong d6 thiét bi dau cubi

1a UE dé mé ta phwong phap trong cac phuong an cla sang ché.

Tuy chon, trong hé théng truyén thong dugc thé hién trong FIG.3, c4c cong nghé
truyén théng nhu thiét bi dén thiét bi (device to device, D2D), phuong tién dén moi thir
(vehicle-to-everything, V2X) hodc may dén may (machine to machine, M2M) c6 thé
duogc st dung dé truyén thong giita cac thiét bi dau cudi. Phuong phap truyén théng cho

céc thiét bi dau cudi khong bi giGi han trong cac phuong 4n cia sang ché.

Vé tinh c6 thé cung cAp dich vu truy cdp vo tuyén cho thiét bi dau cudi, lap lich tai
nguyén vo tuyén cho thiét bi dau cudi dugce truy cap, va cung cAp giao thirc truyén vo
tuyén déng tin cay, giao thirc ma hoa dit ligu, va twong tu. V¢ tinh trai d4t nhan tao, thiét
bi bay trén khong, va twong tu c6 thé duoc sir dung 1am tram co s& truyén thong khong
day, vi du, NodeB da phat trién (evolved NodeB, eNB) va tram gbc 5G (gNB). Ngoai
ra, vé tinh co thé dugc st dung lam chuyén tiép cua cac tram géc nay dé truyén tin hiéu
v tuyén cua cic tram gbc nay dén thiét bi ddu cudi mot cach trong sudt. Trong truong
hop nay, tram mat dAt c6 thé dugc coi 1a tram gbc truyén thong khdng day. Do do, trong
cac phuong an cua sang ché, trong mot sé phurong 4n, vi du, trong kich ban tai tao vé
tinh, thiét bi mang c6 thé 12 tram gdc vé tinh dugc thé hién trén FIG.3. Trong cac phuong
an khéc, vi du, trong kich ban v¢ tinh trong subt, thiét bi mang co thé 1a tram mit dat
duoc thé hién trén FIG.3. Do do, dé d& mo ta, phén sau st dung vi du trong do thiét bi

mang 1a tram gdc dé mo ta phuong phép trong sang ché.

Trong cac phuong an cua sang ché, thiét bi mang c6 thé bao gdbm nhung khong gi6i
han & tram gbc néi trén. Vi du, tram gbc c6 thé 1a tram gbc trong hé théng truyén thong

trong tuong lai nhu hé thdng truyén thong thé hé thit sau. Theo tuy chon, thiét bi mang
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c6 thé 1a nit truy cdp, nut chuyén tiép khong day, nit backhaul khong day, hodc twong
tu trong hé thdng mang cuc bo khong day (wireless fidelity, Wi-Fi). Theo tuy chon, thiét
bi mang c6 thé 13 bd didu khién vo tuyén trong kich ban mang truy cip vo tuyén dam
may (cloud radio access network, CRAN). Theo tity chon, thiét bj mang c6 thé 1a thiét
bi deo duorc, thiét bi gén trén xe, hodc twong tu. Theo tuy chon, thiét bi mang co thé 1a
6 nho, diém tiép nhén truyén din (transmission reception point, TRP), hoic twong tu.
C6 thé hiéu ring thiét bi mang c6 thé 14 tram gdc trong PLMN phat trién trong twong lai,

hoac tuong tu.

Theo tuy chon, vé tinh c6 thé 1a vé tinh quy dao trai d4t dia tinh (geostationary earth
orbit, GEO), vé tinh qu§ dao trai dt tim trung (medium earth orbit, MEO) hodc v¢ tinh
qu§ dao trai dat tAm thap (low earth orbit, LEO) trong qu¥ dao tréi d4t khong dia tinh
(none-geostationary earth orbit, NGEO), hodc tram nén bién dd cao (High Altitude
Platform Station, HAPS).

Tram mit dét c6 thé duge tao cAu hinh dé két ndi vé tinh véi mang 16i. Vi dy, khi vé
tinh dong vai tro 14 tram gbc truyén thong khong day, tram mit dat c6 thé truyén tin hiéu
mot cach trong sudt giita vé tinh va mang 18i. Ngoai ra, tram miit dat co thé dugc sir
dung lam tram gdc truyén thong khong déy, va vé tinh c6 thé truyén tin hiéu mét cach
trong sudt giita thiét bi diu cudi va tram mat dat. Vi du, trong qua trinh truyén thong,
tram mat dat c6 thé g tin hiéu tir mang 15i dén vé tinh thong qua lién két phan hdi (hay
duoc goi 1a lién két trung chuyén) (feeder link). V& tinh giri tin hiéu dén thiét bi dau cubi
thong qua lién két dich vu (service link) gita vé tinh va thiét bi ddu cudi. Twong tng,
thiét bi dau cudi c6 thé gui tin hiéu dén vé tinh théng qua lién két dich vu, va vé tinh gii

tin hiéu dén mang 161 théng qua tram mat dét.

C6 thé hiéu réng FIG.3 chi hién thi mot v€ tinh va mot tram mat dét. Trong thuc té
stt dung, kién trac voi nhiéu vé tinh va/hodc nhiéu tram mat dit c6 thé dugc st dung
theo yéu cau. Mdi vé tinh c¢6 thé phuc vu mét hodc nhiéu thiét bi ddu cubi, mdi vé tinh
c6 thé teong g véi mot hodc nhiéu tram mat d4t, va mdi tram mit d4t co thé tuong

ung v4i mot hoac nhiéu vé tinh. Piéu nay khong bi gidi han cu thé trong sang ché.

Pé hidu diy du vé phuong phap dugc thé hién trong sang ché, phan dugi day mo ta

chi tiét phuong phap truy cdp ngiu nhién bon budc lién quan dén cac phuong 4n cia
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sang ché, dugc thé hién trong FIG 4.

401: UE gui dén tram gdc, phan mé ddu truy cdp ngiu nhién (random access
preamble), ciing c6 thé dugc goi 1a ban tin thir nhit (Msgl). Phin mé dau truy cip ngiu
nhién dugce st dung dé thong bao cho tram gbc rang c6 yéu cdu truy cip ngiu nhién, dé
cho phép tram gbc udc tinh do tré truyén giita tram gbc va UE, dé tram gbc hiéu chinh
thoi gian lién két 1én (uplink timing) va théng bao UE ciia thong tin hiéu chuan béng

cach str dung 1énh dinh thoi sém (timing advance, TA) (timing advance command).

402: Sau khi phat hién phan mé dau truy cdp ngiu nhién, tram gbc s& giri t6i UE,
phan hdi truy cip ngiu nhién (random access response, RAR), ciing c6 thé duoc goi 1a
ban tin tht hai (Msg2). Phan hdi truy cip ngiu nhién c6 thé bao gdm sb thir tur ctia phan
md dau truy cdp ngiu nhién nhan dugc trong 401 & trén, 1énh dinh thoi sém, thong tin
phan bd tai nguyén lién két 1én, ma dinh danh tam thoi cia mang vo tuyén 6 tam thoi

(temporary cell-radionetworktemporaryidentifier, TC-RNTI), va tuwong tu.

403: UE nhén dugc phan hdi truy cap ngiu nhién. Néu phan mo dau truy cap ngau
nhién dugc chi ra bing s trinh ty ciia phin m& dau truy cip ngu nhién trong phan hoi
truy cAp ngau nhién gidng véi phan md dau truy cdp ngau nhién dugc UE gui dén tram
gbc & bude 401, UE coi rang phan hdi truy cip ngau nhién 14 truy cip ngau nhién phan
hdi cho UE, ttrc 13, UE nhan dugc phan hdi truy cdp ngau nhién cho UE. Sau khi nhén
dugc phan hdi truy cdp nglu nhién, UE s& giri ban tin lién két 1én trén tai nguyén lién
két 1én dugc chi ra béi phan hdi truy cap ngdu nhién, vi du, gii di liéu lién két 1én trén
kénh chia sé lién két 1én vat 1y (physical uplink shared channel, PUSCH), trong d6 ban
tin lién két 1én ciing dwoc tham chiéu nhu ban tin thit ba (Msg3). Msg3 ¢6 thé mang ma

dinh danh nguoi dung duy nhét.

404: Tram gbc nhan duoc ban tin lién két 1én ciia UE va tra vé ban tin giai quyét
tranh chip cho UE thue hién truy cap thanh cdng, trong d6 ban tin giai quyét tranh chip
con dugc goi 1a ban tin thr tu (Msg4). Tram gbc bao gdbm mi dinh danh ngudi dung duy
nhit trong Msg3 trong béan tin giai quyét tranh chdp dé chi ra UE thyc hién truy cap
thanh cong. UE khéac khong truy cap dugc s€ bét dau truy cdp ngiu nhién mot 14n nita.

C6 thé biét duoc tir md ta & trén rang: Pé cho phép didu chinh thoi gian gitra tin hiéu

lién két 1én va tin hiéu lién két xubng khi tin hiéu lién két 1én dén tram gbc vé tinh, UE
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cAn thuc hién didu chinh dinh thoi sém khi giri tin hiéu lién két 1én, nhu thé hién trong
FIG.5a. D tr& kht hoi twong d6i 16n trong NTN gay ra sy khac biét twong ddi 16m gitra
thoi diém cia tin hidu lién két 1&n nhan dugc tir phia tram gbc vé tinh va thdi diém ctia
tin hiéu lién két xubng. Do d6, trong hé théng NTN, d¢ 16n ctia diéu chinh dinh thoi sém

cho tin hiéu lién két 1én 12 twong ddi 16n.

Dé dAn ra vn d& can giai quyét trong sdng ché: vi du, sau khi UE nhan duoc dit liéu
kénh chia sé lién két xubng vat 1y (physical downlink shared channel, PDSCH) do tram
gbc giri, UE can giri ban tin x4dc nhan (acknowledge, ACK) yéu cau lap lai ty dong lai
(hybrid automatic repeat request, ban tin HARQ) (HARQ-ACK) dén tram gbc dé dua
ra phan hdi ring PDSCH d4 duoc nhan ding.

Vi du, néu UE nhan dit liu PDSCH & khe (slot) n, thi UE can phan hdi ban tin
HARQ-ACK & khe tht n+K;. Nghia 13, gié tri t6i da ctia diéu chinh dinh thoi som c6
thé duogc thuc hién béi UE 1a K khe. N6i chung, gi tri 16n nhét cia K; 1a 15. Khi khoang
cach séng mang con (subcarrier spacing, SCS) 1a 30 KHz va mot khe 1a 0,5 ms, do 1on
téi da cua didu chinh dinh thoi sém ma UE c6 thé thyuc hién 1a 7,5 ms. C6 thé dugc biét
tir FIG.2 rang do tré khir héi gitta UE va tram gdc trong NTN 16n hon 7,5 ms. Do d6, Ki
khe khong thé cung cAp du thoi gian ¢ UE thuc hién diéu chinh dinh thoi s6m, nghia
1a khong thé dap tmg yéu ciu dinh thoi sém dé bu cho do tré khir hoi trong chum tia
hoic 6 trong NTN. Cu thé, nhu duoc thé hién trong FIG.5b, khi d¢ 16n diéu chinh dinh
thoi sém ciia dit lidu lién két 1&n do UE giri 16n hon K khe (slot), UE khong thé giti ban
tin HARQ-ACK dung thoi gian.

Mot giai phap cho vén d& nay 1a dua ra 6 1&ch thoi gian (d0 1éch thoi gian) Kofrse,
d8 c6 di thoi gian gitta thoi didm nhan dit liéu PDSCH béi UE va thoi diém UE giri ban
tin HARQ-ACK dé thuc hién diéu chinh dinh thoi sém. Nghia 1, & phia tram géc vé
tinh, ban tin HARQ-ACK dugc nhan trong khe ntKi+Kofrset. Nhu dugc thé hién trong
FIG.5c¢, gia tri Kofset dugce dua vao, va UE ¢o thé diéu chinh, bé‘mg cach st dung gié tri
Koftset, khe ma UE giri ban tin HARQ-ACK, dé UE c6 du thoi gian dé thuc hién diéu
chinh dinh thoi sém.

Do d6, phan sau mo ta phuong phéap duge dé xut trong sang ché tir cac khia canh

sau. Thir nhat, phuong phap cap nhat do 1&ch thoi gian trong sang ché dugc mo ta. Thir
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hai, phuwong phap giri d6 1¢ch thoi gian thi nhét, phuong phap guri do 1&ch thoi gian thir
hai, thoi gian hiéu dung, phuong phap cép nhat, va twong tu c6 lién quan dén phuong
phép dugec mo ta. Tiép theo, kich ban chuyén dbi lién quan dén sang ché dugc mo ta.
Cudi cing, mot phuong phap khac dé cap nhat do l1&ch thoi gian trong sang ché duoc
mo ta.

FIG.6 12 so dd luu d6 ciia phuong phap cdp nhét do léch thoi gian theo sdng ché.
Tuy chon, phuong phap nay co thé ap dung cho kich ban truy cép ngau nhién bdn bude.
Nhu duoc thé hién trong FIG.6, phuong phap cu thé bao gdbm cac budc sau day.

603: UE giri ban tin thir ba (Msg3) dén tram gdc dua trén do 1éch thdi gian thir nhat
Koftsetr. PO 1€ch thoi gian thir nhét duoc st dung dé chi ra mtrc d0 tré ctia do tré khi gii
ban tin thi ba béi UE, ban tin th ba bao gdm théng tin chi bao, thong tin chi bao dugc
st dung dé chi ra d6 1éch thoi gian thir hai, va do 1éch thoi gian thir hai 1a do 1éch thot

gian thir nhit dwgc cip nhét.

Tuong ung, tram géc nhan dugc, dua trén do 1€ch thoi gian thu nhét, ban tin th ba
do UE giri. D9 léch thdi gian thi nhét duge st dung dé chi ra murc df tré ctia d tré vige

tram géc nhéin duoc ban tin thi ba.

Viéc UE giii ban tin thi ba dén tram géc dua trén do 1&ch thoi gian thu nhét c6 thé
duoc hiéu nhu sau: vi du, néu UE nhan duoc ban tin RAR & khe n ma tram géc gui tin
hiéu, thi UE sé& glii ban tin thir ba & khe n+Ko+A+Kofien cila viee gui tin hi€u dén tram
gbc. Tuong tur, tram gbc nhan dugc ban tin thi ba trong khe n+Ko+A+Kofret trong do
UE gt tin hiu. K> 1a tham s& duoc chi ra béi tram gde t6i UE thong qua thong tin didu
khién phat quang ba hodc lién két xudng (downlink control information, DCI), va A la
gid tri dugc hé thong théng nhét trudc. Cac gia tri hodc ngudn cu thé ciia K> va A khong

bi gidi han trong sang ché.

Do léch thoi gian thir nhét cling c6 thé dwoc goi 1a d6 1éch thoi gian ban dau (initial).
Theo tuy chon, UE ¢c6 thé nhan dugc dd 1éch thoi gian thir nhét tir ban tin phat quang ba.
Ngoai ra, UE c6 thé xéc dinh do 1éch thoi gian thit nhit dua trén viée tham so diéu chinh
lién quan phat trong ban tin phat quang ba. Co thé hiéu rang d6i v6i phuong phép thu
nhan do 1éch thoi gian thu nhét ctia UE dua trén tham sb diéu chinh lién quan, tham

khao phan sau. Chi tiét khong dugc mo ta & day. Dé biét cach UE chi ra d¢ 1éch thoi
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gian thir hai t&i tram gdc, tham khao mo ta sau.

Tuy chon, trudc bude 603 & trén, phuong phap dugc thé hién trong FIG.6 con bao

gom céc budc sau.

601: UE giri ban tin tht nhat (Msgl) dén tram gbc, trong d6 ban tin thir nhat bao
gbm phéin mé dAu truy cap ngiu nhién.

Tuong tng, tram gbc vé tinh nhan dugc béan tin thi nhét do UE giri.

Theo cac phuong an cua sang ché, trong kich ban vé tinh trong sudt, tram gbc twong
duong véi tram mat dét duoc thé hién trong FIG.3. Trong kich ban tai tao v€ tinh, tram
gbc turong duong véi tram gbc vé tinh duge thé hién trong FIG.3.

602: Tram gdc giri ban tin thir hai (Msg2) dén UE, trong d6 ban tin thit hai bao gdm

ban tin phan hdi truy cdp ngiu nhién (random access response, RAR).
Tuong ung, UE nhin dugc ban tin thir hai do tram gbc giri.

Tuy chon, trude bude 605, phuong phap dugce thé hién trong FIG.6 con bao gdm

budc sau.

604: Tram gdc gui ban tin thir tu dén UE, trong d6 ban tin tht tu bao gbm ban tin
phéan gidi tranh chép truy cap ngiu nhién.

Tuwong tng, UE nhan dugc ban tin th tu.

Cu thé, sau khi UE nhan dugc ban tin thi hai duoc gui boi tram géc, UE ¢6 thé nhan
dugc dinh thoi sém (nghia 13, gia tri TA hodc TA_New) dya trén Iénh dinh thoi sém c6
trong ban tin thit hai va dinh thoi sém chung (hodc dinh thoi sém da st dung trude do
boi UE). Hon nita, UE thuc hién diéu chinh dinh thoi sém trén tin hiéu da giri dya trén
dinh thoi sém. Hon nita, UE c6 thé xac dinh do 1éch thoi gian thir hai dya trén dinh thoi
sém. Theo tiy chon, dinh thdi sém TA New va do 1éch thoi gian thit hai ¢6 thé dap ting
cong thirc sau (1):

Koftsetz=| TA_ New/slot_duration] (1)

TA_ New la dinh thoi sém duge sit dung khi UE gii ban tin th ba; slot_duration la
don vi cta thot luong; biéu tuong [-] biéu thi 1am tron 1én. C6 thé hiu rang don vi ctia

thoi Tuong c6 thé 1a do dai khe, ching han nhu do dai khe cua dit liéu lién két 1én hodc
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d6 dai khe ciia dit liéu lién két xubng. Ngoai ra, don vi clia thdi lugng c6 thé 1a bat ky

trong $6 0,5 ms, 1 ms, do dai ky hiéu, d dai khung con, do dai khung, hodc twong tu.

Theo tuy chon, xem xét tac dong cta do tré xtr Iy va do cao tai d6 UE duoc dat, khi
d6 16ch thoi gian thtt hai dang duoc tinh toan, gid tri ¢ dinh nhu At c6 thé dugc thém
vio hodc trir khoi TA. New, nghia 13 Kofrse=[(TA_ New-+At)/slot_duration]. At 12 gia tri
thoi gian, co thé 1a gia tri duge chi dinh trudce bang cach str dung giao thirc. Thir nguyén
ctia At ¢6 thé khac vé6i thr nguyén cia TA New. Ngoai ra, gid tri ¢b dinh nhu AD duoc
cong hodc trir dwa trén Kosserz, nghia 12 Koseo=[(TA_New-+At)/slot_duration[+AD. AD

12 s6 nguyén, va c6 thé 1a gia tri duoc chi dinh trudce bang cach st dung giao thic.

C6 thé hiéu ring, trong cong thirc (1), lam tron s6 1én duoc st dung lam vi du dé mod
ta mi quan hé gitra dinh thoi sém va do 1éch thoi gian tha hai. Trong cach thuc hién cu

thé, d6 Iech thoi gian thi hai c6 thé dugc xéc dinh theo cach 1am tron xudng.

C6 thé hiéu ring mb ta & trén vé viéc 1am tron so 1én va xudng cling c6 the ap dung

cho phén sau.

Sau khi UE thu nhin do 1éch thoi gian tht hai theo cong thirc (1), theo mot s6
phuong an, UE c6 thé xac dinh, dua trén ngudng cap nhat, liéu c6 cap nhat do 1€ch thoi
gian thr nhét bang cach sir dung do 1&ch thoi gian thir hai hay khong. Vi du, ngudng cap
nhatla 1. Néu chénh 1éch giita dd 1&ch thoi gian thu nhan duoc theo cong thire (1) vado
1éch thoi gian thir nhét nhé hon hodc bang 1, UE c6 thé x4c dinh khong cap nhat do 1éch
thoi gian th nhat. Nguoc lai, néu su chénh léch giita do 1éch thoi gian thu nhén duoc
theo cong thire (1) va do 1éch thoi gian thir nhit 16n hon hogc bang 1, UE ¢6 the xac
dinh cip nhét d6 1éch thoi gian thir nhét va d6 1éch thoi gian thu nhin dugc theo cong
thirc (1) 12 d6 1&ch thoi gian thir hai. C6 thé hiéu ring, mé ta vé viéc liéu UE c6 cép nhat
do 1éch thoi gian thit nhét khi ngudng cdp nhat 1a 1 khong la khong bi gidi han trong
sang ché. Vi du khic, ngudng cap nhét c6 thé 1a 2 hoic twong tu. Khi gia tri clia ngudng
cap nhat twong dbi 16n, tAn suét cap nhat do 1éch thoi gian thir nhat s& giam. Do d6, chi
phi bdo hiéu co thé dugc giam bét, va tranh duge thong tin chi bao thuong xuyén dugc

mang theo bang cach str dung ban tin thir ba va ban tin khéc trong giai doan két n6i RRC.

Hon nita, sau khi UE xac dinh cip nhat d¢ 1éch thoi gian thi nhét, UE sé& guri thong

tin chi bao dén tram géc, va tram géc nhan duoc thong tin chi bao do UE giri.
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C6 thé hiu réng ngudng cdp nhat co thé dugc dit trude boi tram géc hodc dat trudce
theo giao thire. Ngoai ra, UE ¢o thé nhan duoc ngudng cip nhat bang cach st dung ban
in ph4t quang ba. Ban tin phat quang b c6 thé bao gdm bét ky mot hodic nhiéu khoi
thong tin hé thng (system information block, SIB) 1, khéi thong tin may chu (master
information block, MIB), hoéc thong tin hé théng khac (other system information, OSI).
Ngoai ra, UE ¢6 thé nhan duoc ngudng cap nhét bang cach st dung bét ky mot hoic
nhidu bén tin diéu khién tai nguyén vo tuyén (radio resource control, RRC), thong tin
didu khién lién két xubng (downlink control information, DCT), DCI nhém, diéu khién
truy cap phuong tién (media access control, MAC), hodc 1énh dinh thoi sém (timing
advance command, TAC). Theo tiry chon, ngoai viéc thu nhan dugc ngudng cép nhat
bang cach sir dung bén tin phat quang ba hodc ban tin phat don huéng, UE c6 thé nhan
thém ngudng cap nhat theo cach phat da huéng. Theo tity chon, ngudng cép nhat c6 thé

dugc truyén ciing véi dit liéu hodc dugc dua vao PDSCH phén b6 riéng biét.

Nhitng diéu & trén chi 1a vi du. Céch thirc ma UE thu nhén ngudng cép nhat va gia

tri cu thé cta ngudng cap nhat khong bi gidi han trong sang ché.

Sau khi UE thu nhan d6 1éch thoi gian tht hai theo cong thire (1), theo cac phuong
an khac, sau khi UE gtri thong tin chi bao dén tram géc, tram géc 6 thé con xac dinh,
dua trén ngudng cap nhat, liéu c6 cip nhét do 1éch thoi gian thir nhit hay khong bang
céich sir dung do 1éch thoi gian thir hai. P& biét cach thuc hién cap nhat béi tram g,

hay tham khao mo ta cia UE. Chi tiét khong duge mo ta lai & day.

Theo tuy chon, sau khi tram géc xéc dinh cip nhét do l&ch thoi gian thir nhét, tram
gbc ¢o thé con gtri, t6i UE bang cach sir dung bén tin Msg4, do 1éch thoi gian thir hai,
su thay ddi giita do 1éch thoi gian thir hai va do 1éch thoi gian tham chiéu, hodic tham s6
didu chinh duoc st dung chi ra d6 léch thoi gian thir hai. P9 1éch thoi gian tham chiéu
1a do 1éch thoi gian dang duge st dung boi UE, hodc do 1éch thoi gian dugc tao cAu hinh
boi tram géc (vi du, d6 1&ch thoi gian dugc tao c4u hinh biang cach st dung béan tin phat
quang ba), hodc do léch thoi gian ¢ dinh dat trude. Vi du, d6 1éch thoi gian hién dugc
UE st dung 12 d6 léch thoi gian thir nhét n6i trén. Do léch thoi gian dat truée c6 thé
duoc hiéu 1a: do 1éch thoi gian tham chiéu duoc dit trude boi tram géc, hodc dat trudc

theo giao thirc, hodc tuong tu. Co thé hiéu ring mod ta vé do léch thoi gian tham chiéu
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ciing ¢6 thé ap dung cho do 1&ch thoi gian tham chiéu xuét hién & phan sau ciia sing ché.

Vi du, néu d6 1éch thoi gian tham chiéu 12 20 va @6 1éch thoi gian thit hai 1a 21, thi
thay dbi c6 thé 13 +1. Vi du khac, néu d6 léch thdi gian tham chiéu 1a 20 va do 1&ch thoi
gian thir hai 1a 19, thi thay ddi c6 thé 1a —1. Ngoai ra, thay di c6 thé 1a 0. Vi du & trén
duoc biéu thi bang cach sir dung do I1éch thoi gian tht hai trir di d6 1éch thoi gian tham
chiéu 1am vi du. Tuy nhién, theo cidc phuong 4n cia sang ché, cach khac c6 thé thu nhan
duoc su thay dbi bing cach sir dung do 1éch thoi gian tham chiéu trir di d6 1éch thoi gian

tht hai.

CAn luu y rang tham s diéu chinh dugc bao gbm trong Msg4 va diéu do chi ra do
1éch thoi gian thir hai c6 thé khac v6i tham s6 diéu chinh c6 trong ban tin thtt ba va duge
sit dung d& chi ra d¢ léch thoi gian thir hai. Vi du, tham s6 diéu chinh tht nhét ndm trong
ban tin thir ba va dugc st dung dé chi ra do 16ch thoi gian thir hai ¢6 thé 1a dinh thoi sém
dugce UE st dung dé guri ban tin thit ba, va tham sb didu chinh dugc bao gdm trong Msg4
va didu d6 chi ra do léch thoi gian thtt hai c6 thé 13 mot s tham sb diéu chinh lién quan
dén su chénh 1éch gitta d6 1ach thoi gian thir hai va do 16ch thoi gian thir nhat. Hon nita,
sau khi nhan dugc d6 1éch thoi gian tha hai, tham sb diéu chinh chi ra do 1&ch thoi gian
thr hai, hodc sy thay dbi gitta d0 1éch thoi gian tht hai va do 1éch thoi gian tham chiéu
duoc bao gdm trong Msg4, UE c6 thé cap nhét do léch thdi gian thir nhat. Sau khi do
1éch thoi gian thir hai c6 hiéu luc, UE ¢6 thé gui ban tin thir nim dya trén d 1éch thoi
gian th{ hai.

DPé ¢6 md ta sinh dong hon vé phuong phdp ma UE hodc tram gbc xac dinh, dua
trén ngudng cip nhat, liéu c6 cdp nhat do 1éch thoi gian thir nhét bing cach st dung do

1éch thoi gian thir hai hay khong, phan sau sir dung vi du dé mo ta.

Vi du, d0 1éch thoi gian thit hai ma UE thu nhén duoc theo cdng thic (1) 1a 15, d6
1&ch thoi gian thir nhét 13 14, va ngudng cap nhat 1a 2. Khi UE xac dinh liéu c6 cap nhat
d6 1éch thoi gian thtr nhét hay khong béng cach stt dung d6 1éch thoi gian, bdi vi chénh
1éch gitra do I1éch thoi gian thir nhét va do 1éch thoi gian thi hai nhé hon 2, UE ¢6 thé
x4c dinh khong cap nhat do 16ch thoi gian thir nhét. Do d6, dé tiét kiém chi phi bao hiéu,
UE c¢6 thé khong gui thong tin chi béo dén tram gbc. Trong trwdong hop tram gbc xé4c

dinh liéu c6 cap nhat do 1éch thoi gian thir nhat bang cach sir dung do 1&ch thoi gian thir
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hai hay khong, UE c6 thé chi ra ring d6 léch thoi gian thir hai 12 15 bang cach sir dung
thong tin chi bdo. Do d96, sau khi tram géc nhén duoc thong tin chi bdo, tram géc c6 thé
xéc dinh khong cap nhat do 1éch thoi gian thi nhit dya trén thuc € 1a chénh 1&ch gitra
do6 1éch thoi gian thir nhét va do 1éch thoi gian thir hai nhé hon 2, va ngudng cap nhat 1a
2. Ngoai ra, Msg4 c6 thé khong bao gdbm do 1&ch thoi gian thu hai.

Vi du, do 1éch thoi gian thit hai ma UE thu nhan dugc theo cong thirc (1)1a 17, dd
1€ch thoi gian thu nhét 1a 14, va ngudng craflp nhat 13 2. Khi UE xéc dinh liéu c6 cap nhat
do 1éch thoi gian thir nhét hay khong bang cach str dung do 1&ch thoi gian thir hai, boi
vi chénh 1éch gitra d6 1¢éch thoi gian thi nhét va do 1éch thoi gian thi hai 16n hon 2, UE
c6 thé xac dinh cap nhat do 16ch thoi gian thit nhat. Hon nita, UE gui thong tin chi bao
dén tram géc. Trong truong hgp tram géc x4c dinh liéu c6 cap nhat do lech thoi gian tha
nhét bing cach sir dung d6 1éch thoi gian thit hai hay khéng, UE c6 thé chi ra ring do
1éch thoi gian thir hai 1a 17 bang cach str dung thong tin chi bdo. Do d6, sau khi tram
gbc nhan dugc thong tin chi bao, tram gdc ¢6 thé xéc dinh cap nhét do 1éch thoi gian thi
nhat dua trén thuc té 1 chénh léch gifta do 1éch thoi gian thit nhat va do 1éch thoi gian
thir hai 16n hon 2, va ngudng cép nhat la 2. Hon nita, Msg4 ¢ thé bao gdm dd léch thoi
gian tht hai.

C6 thé hidu rang nhitng didu & trén chi 1a vi dy, va con sb & nhitng diéu trén khong
duoc hiéu 13 giéi han cia séng ché.

605: UE giri ban tin thir nam dén tram gdc dya trén do 1éch thoi gian thi hai.

Twong Gmg, tram gdc nhan dugc ban tin thir nam.

Ban tin thit nim c6 thé bao gdm ban tin HARQ-ACK, va ban tin HARQ-ACK c6
thé 12 ban tin HARQ-ACK ctia ban tin tht tu. Ngoai ra, ban tin thit ndm c6 thé con bao
¢dm ban tin dit lidu lién két 1én, tin hiéu tham chiéu lién két 1én (vi dy, tin hiéu tham
chiéu 4m thanh), hodc twong tu.

C6 thé hiéu réng dbi véi mo ta vé viec UE gui ban tin thir nam dén tram géc dua
trén do 1éch thoi gian tht hai, hdy tham khdo md ta vé viéc UE giri ban tin thit ba dén
tram gbc dua trén do 1éch thoi gian thir nhit. Chi tiét khong duge mo ta lai & day. De

bit mo ta vé thoi gian hiéu dung cla do 16ch thoi gian thir hai, haly tham khao phan sau.
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Theo cac giai phap k¥ thuat dugc dé xut trong sang ché, & mot khia canh, do 1éch
thoi gian duoc thiét 1ap, dé UE c6 du thoi gian dé thyc hién diéu chinh dinh thoi sm;
theo mot khia canh khéc, do léch thoi gian dugc cép nhat, vi du, do 1éch thoi gian tha
nhat hoic d5 1&ch thoi gian thi hai duge cap nhat, & UE c6 thé st dung do léch thoi
gian thich hop. So v6i c4ch thitc ma do 1éch thoi gian khong dugc cdp nhét, cac phuong
4n cta sang ché co thé giam do tré cudi-dén-cubi va tranh lang phi tai nguyén trén co s&

dam bao ring UE c6 du thoi gian dé thuc hién diéu chinh dinh thoi s6m.

Vi du, trong hé théng NTN, khoéng cach tuong d6i giita vé tinh LEO va UE ludn
thay dbi, didu nay ciing c6 nghia 1a do tr& khtr hdi luén thay doi. Néu do lech thoi gian
Kofrset KhOng dugc cap nhat, UE can st dung gid tri Kosset trong dbi 16n dé dam bao truyén
thong binh thudng. Do do, néu Korset khong duge cap nhat, do dai tré (Ki+Kofset dugc
thé hién trong FIG.7a) ma UE tr& giri ban tin phan hdi c6 thé 16n hon nhiéu so véi dinh
thoi sém. Nhu dugce thé hién trong FIG.7a, sau khi gui dit liu 1, tram géc tiép tuc gui
dit lidu 2 dén 10 truée khi nhan HARQ-ACK (trong hinh, A/N biéu thi ACK hodc NACK)
cua dfr lidu 1, dé 14p day toan bd tai nguyén mién thoi gian. Do d6, tram gbc can str dung

10 tién trinh dé tranh lang phi tai nguyén mién thoi gian.

Néu Kosset ¢6 thé duwoc cap nhat, d6 dai tré dé UE tré giri HARQ-ACK khong 16n
hon nhiéu so vé6i dinh thdi sém ma UE su dung. Nhu dugc thé hién trong FIG.7b, UE
st dung Kofset tuong dbi thich hop. Trong truong hop nay, sb luong quy trinh lién Kkét
xubng & phia tram gbe ¢o thé giam xubng con bay. Ngoai ra, sau khi Kofrer duoc cap
nhat, tram gbc c6 thé nhan dugc phan hdi HARQ-ACK béng céch doi sdu df dai dit ligu
sau khi gui dit liu 1. So véi viéc doi chin do dai dit li€u trude khi cap nhat, do tré cubi-
dén-cudi giam xubng.. Do d6, cc gidi phap trong sang ché c6 thé giam sb lugng quy
trinh gwi dit liéu lién két xudng ctia tram gbc va co thé giam do tré cubi-dén-cudi.

C6 thé hiéu ring néu do léch thoi gian Kotser duge thé hién trong sang ché khong
duge chi dinh khéc, thi do 1éch thoi gian c6 thé bao gdm do léch thdi gian thir nhét
Kofrset1, d0 18ch thoi gian thi hai Kofrerz, d0 1éch thoi gian thit hai duoc cép nhét, hodc
tuong tw. Nghia 13, do 1éch thoi gian Kofre 1 thuat ngit chung va khong c6 ¥ nghia déc
biét.

Phan sau mé ta chi tiét mot phuong phap khac co thé lién quan dén phuong phap
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dugc chi ra trong FIG.6.

C6 thé hiéu ring cac phuong phéap sau day co thé duoc tham chiéu 13n nhau hogc
cac phuong phap co thé duogc két hop thém, va céc giai phap nam trong pham vi bao hd

ctia sang ché.
Phuong phéap dé thu nhan do 1éch thoi gian thir nhét tir ban tin phit quang ba boi UE
nhu sau.

Vi du, tram gbc xac dinh d6 1éch thoi gian dwa trén do trd khir hdi tdi da, vi du,

Kofisett=[max_RTD/slot_duration].

§ day, max RTD biéu thi do tr8 khir hdi ctia diém xa nhét tir tram gdc trong ving
chum tia ho#c 6 dugc bao pht béi tram gbc, nghia 13, do tré kha hdi tdi da. Trong trudong
hop nay, s luong bit (bit) dé truyén d6 1éch thoi gian trong cac kich ban khac nhau duge
thé hién nhu sau.

C6 thé hidu ring, trong vi du sau, khoang cach séng mang con la 120 KHz. Néu don
vi cua thoi luong slot_duration 1a d§ dai ving, thi don vi cua thoi Iwong 1a 0,125 ms.

Trong kich ban GEO trong sudt (transparent), duong kinh 6 D=200 km, do tré kKhir
hoi t6i da 12 541,1 ms, va gid tri tdi da ctia Kosset cAn dugc chirala 541,1/0,125=4329=13
bit.

Trong kich ban tai tao (regenerative) GEO, duong kinh 6 D=200 km, d6 tré khir hoi
t6i da 12 270,5 ms, va gié tri tdi da ctia Kofret can duoc chi ra 1a 270,5/0,125=2164=12
bit.

Trong kich ban trong subt LEO-1200, dudng kinh & D=100 km, d¢ tr& kh hoi t6i
da 12 25,8 ms, va gia tri tdi da ctia Kofrset can dugc chi ra 1a 41,7/0,125=334=9 bit.

Trong kich ban téi tao LEO-1200, dudng kinh & D=100 km, d0 tr& kht hoi t6i da la
12,9 ms, va gia tri tdi da ctia Kosret can dugc chi ra 1a 20,9/0,125=168=8 bit.

Trong kich ban trong subt LEO-600, duong kinh 6 D=100 km, do tr& khir hoi t6i da
12 25,8 ms, va gia tri tdi da ctia Kofrset cAn duoc chi ra 13 25,8/0,125=207=28 bit.

Trong kich ban téi tao LEO-600, dudng kinh 6 D=100 km, d9 tré khir hoi t6i da la
12,9 ms, va gid tri t5i da ctia Kosset cin dugc chi ra 1a 12,9/0,125=104=7 bit.
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C6 thé hidu ring o trd khir hdi ti da ciia kich ban trong sudt dugc trinh bay ¢ trén
¢6 thé thé hién do tré khir hdi tbi da gitta diénﬁ tham chiéu, vé tinh, va tram mat dat. o
& khir hdi 61 da ctia kich ban tai tao dwoc thé hién & trén c6 thé biéu thi d tré khir hoi
t5i da gitra diém tham chiu va vé tinh. Diém tham chiéu c6 thé 12 diém tham chiéu trong

vung phu ciia chum tia hodc 6.

Theo tuy chon, tram géc 6 thé glii gia tri cua do léch thoi gian tht nhét dén UE
theo cach thirc phat quang ba. Vi du, tram gbc c6 thé nhan dugce gia tri ciia do léch thoi
gian thu nhat théong qua tinh toan bang cach st dung cong thic
Koftsett=[max_RTD/slot_duration]. Xem xét tac dong cia do tré xtr 1y va do cao tai d6
UE dugc dat, khi d6 1éch thoi gian thir nhét dang dugc tinh toan, gia tri ¢ dinh nhu At
c6 thé dugc thém vao hoic bi trir khoi max RTD, nghia la
Kottseti=[(max_RTD+At)/slot_duration]. At la gia tri thoi gian, c6 thé 1a gia tri dugc chi
dinh truéc bang cach st dung giao thirc. Thit nguyén ctia At ¢6 thé khéc véi thit nguyén
cua max_RTD. Ngoai ra, gia tri cb dinh nhu AD dugc cdng hodc trir dua trén Kofretl,
nghia 12 Kofser=[(max_RTD+At)/slot_duration]+AD. AD la sd nguyén, va c6 thé 1a gia
tri duogc chi dinh trude bang cach st dung giao thirc. C6 thé hidu ring céac gia tri hodc

ngudn ctia At va AD khong bi gi6i han trong sang ché.

C6 thé biét duoc tr cac vi du trén ring, trong cac kich ban khac nhau, tram gbc yéu
cAu sb luong bit twong d6i 16n dé phat truc tiép gia tri cu thé cia Kofret, Do d6, dé giam
chi phi bao hiéu, UE c6 thé nhin dugc tham s6 diéu chinh lién quan tir ban tin phat
quang ba, dé UE thu nhan d0 1&ch thoi gian thir nhit dwa trén tham sb diéu chinh lién
quan.

Phuong phép x4c dinh do léch thoi gian tht nhét dya trén tham s6 dieu chinh lién
quan trong ban tin phat quing ba nhu sau.

C6 thé hiéu rang trong cac phuong phap clia sing ché, dé thu nhan do léch thoi gian
tht nhit, UE cAn thu nhan mot tham 6 hodc mot s6 tham sb, chéng han nhu Sk, AKoffset,
AKoffset_time, 0, Va 3, va tram gbc c6 thé gtri tham sb t61 UE theo cach bao hiéu sau day.

Tram gdc giri tham s6 d3 no6i & trén t6i UE bang cach st dung ban tin phat quang ba,
trong do6 ban tin phat quang ba c6 thé bao gdm bat ky mot hodc nhiéu khéi théng tin hé

théng (system information block, SIB) 1, khdi thong tin may cha (master information
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block, MIB), hoac thong tin hé thng khac (other system information, OSI). Ngoai ra,
trong giai doan két ndi diéu khién tai nguyén vo tuyén (radio resource control, RRC),
khi tram géc can thong bao cho UE vé dd 1éch thoi gian tha nhét ciia mot 6 hodc chum
tia khac, tram gbc c6 thé con gti tham s6 néi trén toi UE bang cach st dung bét ky mot
hodc nhidu ban tin RRC, thong tin diéu khién lién két xudng (downlink control
information, DCI), DCI nhom, diéu khién truy cip phuong tién (media access control,
MAC) hoic Iénh dinh thoi sém (timing advance command, TAC). Theo tuy chon, tram
gbc ¢co thé gui tham sb trén cung v6i truyén dit liéu hogc trong PDSCH dugc phan bd
riéng. Theo tiy chon, ngoai viéc gui tham sb no6i trén bang cach st dung ban tin phat
quang ba hodc ban tin don huéng, tram gbc co thé con giri tham sb noi trén theo cach da
huéng. C6 thé hiéu ring mo ti & trén cla mdi tham sb ciing c¢6 thé ap dung cho céc

phuong an khac cua sang ché.
Phuong phap 1:

No6i chung, UE nhén, béng cach st dung cua s nhan dit trudc, thong tin 1lién quan
dén RAR do tram gbc cung cAp. Tuy nhién, do tr& khir hdi trong truyén thong vé tinh 1a
tuong d6i 16n. Do d6, sau khi gui phan mo dAu truy cap ngiu nhién, UE bét ddu ctra sb
nhén dé phat hién thong tin lién quan dén RAR sau thoi gian tré cu thé. V& mit Iy thuyét,
thoi lugng tré khoi dong cta clra sd nhan RAR lién quan dén d6 tré khir hdi cta diém
gén tram géc nhét trong chum tia/6 dugc bao phu boi tram géc, ttre 13, do tré khir hoi tdi
thiéu. Do 1éch thoi gian lién quan dén @6 tré kh hoi tbi da ctia chum tia/6 duoc bao phu
bdi tram géc. Thoi lugng tré khoi dong cua cua s6 nhan RAR ¢6 thé dugc tram géc
thong bao cho UE. Do d6, dé tiét kiém chi phi bao higu, d¢ léch thoi gian thir nhét ¢6

thé duoc xac dinh dua trén thoi lugng tré khoi dong cua cua sb6 nhan RAR.

Theo tuy chon, d6 1éch thoi gian thir nhét va thoi luong tré khéi dong cia cua sb

nhan RAR c6 thé dap ting cong thirc sau (2):
Kofieti=[(Sx* RAR delay)/slot_duration] (2)

Kofieet1 12 @0 16ch thoi gian thir nhat; Sk 1a hé s6 ty 16, va hé sb ty 1¢ 1a s6 khong am;
RAR delay la thoi lugng tré khoi dong cla ctra s6 nhan RAR; slot_duration 1a don vi

cua thoi lugng.
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Theo tuy chon, do 1&ch thoi gian thi nhét va thoi luong tré khai dong cia cia )

nhan RAR c6 thé dap tng cong thirc sau (3):
Kofseti=[RAR_delay/slot_duration]|+AKogset (3)
AKofret 12 chénh 16ch d6 16ch thoi gian, va chénh 1éch do 1éch thoi gian 1a s6 nguyén.

Vi du, tram géc ¢6 thé xac dinh gia tri cua d§ 1éch thoi gian thir nhét Kofren dura trén
ving phi séng cua chum tia/6, vi du, theo cong thic & trén
Kofen=[max_RTD/slot duration]. Sau d6, tram gbc thay Komen v RAR_delay vao
cong thic (3) dua trén gia tri cia RAR delay dugc tram gbc phat quang ba t6i UE, dé
thu nhan duoc gia tri cia AKosme. tram gde c6 thé giri gia tri clia AKosset t61 UE theo
cach thirc phat quang ba. Tuong Gng, UE nhén céc gia tri cua RAR delay va AKofrset,
va thay céc gia tri cia RAR_delay va AKofsset vao cong thire (3) dé nhan duogc gia tri cua
{6 1éch thoi gian thit nhit. O day, slot_duration c6 thé dwgc chi dinh truée theo giao
thirc hodc dugc quy dinh theo giao thirc. Co thé hiéu rang cac phuong phéap néu trén dé
thu nhin va st dung AKoffset clia tram gbc va UE ciing ¢6 thé ap dung cho tham s6 Sk,
va céc tham s duoc st dung dé tinh ra do 1&ch thoi gian thir nhét trong cac cong thirc

duge mo ta dudi day.

Theo tuy chon, do léch thoi gian thir nhét va thoi luong tré khéi dong cua cira sO

nhan RAR c6 thé dap ung cong thire sau (4):
Kofrset1=[(RAR_delay+AKofsset_timey/slot_duration] (4)

AKofset time 12 chénh 1&ch thoi lugng, va chénh 1éch thoi luong ¢6 thé 1a s6 duong,
s6 am, hodc 0. Ngoai ra, thtt nguyén cia chénh l¢ch thoi lugng c6 thé khac véi

RAR_delay, dé c6 thé giam chi phi bao hiéu.

C6 thé hiéu rang gid tri cta chénh 1éch thoi lugng c6 thé 1a bat ky gia tri nao, ching

han nhu s6 duong, so6 am, hodc 0.

Theo tuy chon, do 1éch thoi gian thi nhét va thoi luong tré khoi dong cua cia sd

nhan RAR c6 thé dap ting cong thirc sau (5):
Kotet1=[( Sk* RAR delay+AKofsset_time)/ slot_duration|+AKoftset (5)

C6 thé hidu ring dé mo ta cac tham sd trong cong thire (5), hdy tham khdo cic cong
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thire (2), (3), va (4).

C6 thé hiéu ring, méi quan hé gitta do 1éch thi gian thir nht va thoi lugng tré khéi
dong cua cura s6 nhan RAR c6 thé & cac dang khéac nhau dua trén cac tham 36 & trén,
khong bi gi6i han trong sang ché. Vi du, theo cong thirc (2) va cong thirc (3), do 1éch
thosi gian thi nhit va thoi lugng tré khoi dong cua cira s6 nhan RAR c6 thé con dap tng,

vi du, Kossen=| Sx* RAR_delay/slot_duration]+AKofrset.
Phuong phép 2:

UE nhén, bing céch sit dung cira sé nhan dat truéc, thong tin lién quan dén RAR do
tram gdc cung cap. Do d6, tram gbc can thong béo cho UE vé thoi luong cia cira sd
nhan RAR (RAR_window). Sau khi gtri phin mé déu, UE phat hién thong tin lién quan
dén RAR trong thoi lugng cuia clra s6 nhan RAR. Vé mit ly thuyét, thoi lugng cia cta
s6 nhan RAR c6 lién quan dén chénh 1éch d tr& khir hoi trong chum tia/d duge bao phu
boi tram gdc. Do d6, dé tiét kiém chi phi bao hiéu, d6 1éch thoi gian thi nhét c6 thé duoc
xac dinh dya trén thoi lugng cia cua s6 nhan RAR.

Theo tuy chon, d 1&ch thoi gian thi nhat va thoi lugng cia cira s6 nhan RAR c6 thé
dap tng cong thirc sau (6):

Kofetr=[( Sx* RAR window)/slot_duration] (6)

Theo tiy chon, do léch thdi gian thi nhit va thoi luong clia clra s6 nhan RAR c6 thé

dap tng cong thuc sau (7):
Koffsetlz[RAR_WithW/ slot_duration]+AKofsset (7)
Theo tuy chon, d 1éch thoi gian thir nhét va thoi lugng cua cira s nhan RAR c6 thé

dap ung cong thirc sau (8):
Kottset1=[(RAR_window+AKoffset_timey/slot_duration] (8)

Theo tuy chon, do 1éch thoi gian thi nhét va thoi lugng cua ctra s6 nhan RAR c6 thé
dap Gmg cong thirc sau (9):

Kotset1=[( Sk* RAR_window+AKofsset timey/slot_duration]+AKofsset 9)
C6 thé hiéu ring, mbi quan hé gitra do 1&ch thoi gian thir nhét va thoi lugng cua cira

s6 nhan RAR c6 thé & cac dang khac nhau dya trén cdc tham sO ¢ trén, di¢u nay khong
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bi gi6i han trong sang ché. Vi du, mot cong thirc din xuét khac duoc thu nhan, va do
1éch thoi gian thi nhét va thoi luong cua cira s6 nhan RAR c6 thé dap tng, vi du,

Koftset1=[Sk* RAR_window/slot_duration]+AKoffset.

C6 thé hiéu ring dé mé ta cac tham s6 trong cong thirc & phuong phap 2, hdy tham

khao cac tham sb dwgc thé hién trong phwong phép 1.
Phuong phap 3:

V6i tham chiéu dén Phuong phap 1 va Phuong phép 2, vi tram gbc khong chi can
thong bao cho UE vé thoi luong cla clra s6 nhan RAR, ma con can thong bdo cho UE
v& thoi lwong tré khoi dong cua cira sé nhan RAR, do léch thdi gian thit nhét cich khac
c6 thé dugc xac dinh dua trén thoi lugng cla cira sb nhan RAR va thoi luong tré khoi
dong cua cua s6 nhan RAR.

Theo tuy chon, do 1éch thoi gian thit nhét, thdi luong ciia cira s6 nhan RAR, va thai
luong tré khéi dong cia ctra s6 nhan RAR c6 thé dap tng cong thirc sau (10):

Kotset1=[(RAR_window+RAR_delay+AKofrset_imey/slot_duration] (10)

Theo tuy chon, d6 léch thoi gian thir nhét, thoi lugng cla clra s6 nhan RAR, va thoi

lugng tré khoi dong cia cia sd nhan RAR c6 thé dap tng cong thire sau (11):
Kottset=[(RAR_window+RAR_delay)/slot_duration]+AKofset (11)

C6 thé hiéu ring mdt phuong phap khac @& tinh ra do 1&ch thoi gian thir nhat c6 thé
thu nhan dugc bing cich sta d6i cong thirc (10) va cong thire (11) dua trén cac tham s6
dugc chi ra trong Phuong phiap 1 va Phuong phap 2, vi du,

Koftsei=[ Sk*(RAR_window+RAR_delay)/slot_duration] hoac
Koftsei=[Sk*(RAR_window+RAR_delay)/slot_duration]+AKofrset

C6 thé hidu ring dé mo ta cac tham s6 trong cong thirc trong phuong phap 3, hay

tham khéo céc tham s duoc thé hién trong phuong phép 1 va phuong phap 2.
Phuong phép 4:

Trong quy trinh truy cap ngau nhién bdn bude, sau khi giri Msg3, UE bét dau bd
dinh thoi phan gidi tranh chip truy cap ngau nhién (ra-ContentionResolutionTimer), va

b4t dAu phat hién Msg4. Néu Msg4 duge nhén thanh cong trude khi b dinh thoi phan
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giai tranh chép truy cap ngiu nhién hét han, thi viéc truy cdp dugc coi 1a thanh cong. Vi
du, dai gid tri ctia b dinh thoi phéan giai tranh chép truy cap ngau nhién bao gbm {8 ms,
16 ms, 24 ms, 32 ms, 40 ms, 48 ms, 56 ms, 64 ms}. Do tr& khir hi trong NTN la twong
dbi 16m, vi du, @6 tr& khir hoi trong kich ban GEO 1a khoang 250 ms. Trong truong hop
nay, thoi lugng trd khoi dong can dugc dua vao b dinh thoi phén giai tranh chép truy
cap nghu nhién dé dim bao rang Msg4 duoc nhén trude khi bo dinh thoi hét han. V&
mit 1y thuyét, thoi lugng tré khoi dong cua bo dinh thoi phan giai tranh chép truy cap
ngau nhién c6 lién quan dén do trd khir hdi ctia diém gan tram gbc nhat trong chum tia/d
dugc bao pht béi tram gbe, tirc 1a do tré khir hdi t6i thiéu. No6i chung, tram gbc o thé
giri thoi lugng tré khai dong RCR_offset ctia bo dinh thoi phan giai tranh chép truy cap
ngiu nhién t6i UE bing cach sir dung SIB 1. D& tiét kiém chi phi bao hiéu, do 1éch thoi
gian thir nhét ¢6 thé duogc xac dinh dua trén thoi luong tré khoi dong cta bd dinh thoi
giai quyét tranh chip truy cap ngau nhién.
Theo tuy chon, d§ l1éch thoi gian thir nhét va thoi lugng tré khoi dong cua bo dinh
thoi phén giai tranh chép truy cap ngau nhién c6 thé dap tng cong thirc sau (12):
Kofiseti=[(Sx* RCR_offset)/slot_duration] (12)
Theo tuy chon, do 1éch thoi gian thi nhét va thoi lugng tré khéi dong ctia bd dinh
thoi phan giai tranh chép truy cap ngau nhién c6 thé dap tmg cong thirc sau (13):
Kofsett=[RCR_offset/slot_duration]+AKogtset (13)
Theo tuy chon, d 1éch thoi gian thir nhét va thoi lugng tré khéi dong cia bd dinh
thot phan giai tranh chép truy cap ngu nhién co thé dap tmg cong thirc sau (14):
Kofset=[(RCR_offset+AKofrset_timey/slot_duration] (14)
Theo tuy chon, do 1éch thoi gian thir nhét va thoi lugng tré khéi dong cia bd dinh
thoi phéan giai tranh chép truy céap ngau nhién c6 thé dap tmg cong thirc sau (15):
Kofrse=[(Sk* RCR_offset+AKoffset timey/slot_duration]+AKofrset (15)
C6 thé hidu ring, d6i v6i méi quan hé dan xuét gitta o léch thoi gian thir nhét va
thoi luong tré khéi dong cua bd dinh thoi phan gidi tranh chép truy cép ngau nhién, c6
thé thu nhan dugc mot cong thirc dan xuét khéc béng cach sir dung céc tham sb o trén,

vi du, Komsen=[Sx* RCR_offset/slot_duration]+AKofset.
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C6 thé hiéu ring dé mo ta cac tham s6 trong cong thirc trong Phuong phap 4, hay

tham khao cac tham s6 dugc thé hién trong phuong phap & trén.
Phuong phép 5:

Twong ty, tram gdc thong bao cho UE vé thoi luong ctia b dinh thoi phan giai tranh
chép truy cap ngau nhién RCR_timer. V& mit Iy thuyét, thoi luong cta bd dinh thoi
phan giai tranh chép truy cip ngiu nhién co lién quan dén chénh 1ech do tré khir hoi
trong chim tia/6 dwoc bao phi boi tram gde. Do d6, dé tiét kiém chi phi, do léch thoi
gian thir nhét c6 thé dugc xac dinh dua trén thoi lrgng ctia bo dinh thoi phan giai tranh

chép truy cdp ngiu nhién.
Theo tuy chon, d6 1éch thoi gian thir nhét va thoi lugng cia b dinh thoi phan giai
tranh chip truy cip ngau nhién c6 thé dap tmg cong thirc sau (16):
Kotsen=[(Sk* RCR_timer)/slot_duration] (16)
Theo tuy chon, d6 1éch thoi gian thir nhét va thoi luong cua bo dinh thoi phan giai
tranh chép truy cip ngau nhién c6 thé d4p ung cong thirc sau (17):
Kottsen=[RCR_timer/slot_duration]+AKofsset (17)
Theo tuy chon, d6 1éch thoi gian thi nhét va thoi luong cta bd dinh thoi phéan giai
tranh chip truy cip ngiu nhién c6 thé dap ting cong thirc sau (18):
Koffseﬂ:[(RCR_timer+AKoffset_tirne)/ SlOt_duratlon] (1 8)
Theo tuy chon, d6 1éch thoi gian thh nhét va thoi luong cta bd dinh thoi phéan giai
tranh chip truy cap ngau nhién c6 thé dap ting cong thirc sau (19):
Kofrset1=[(Sx* RCR_timer+AKoftset_time/slot_duration|+AKoftset (19)
C6 thé hiéu ring, d6i véi méi quan hé dén xudt gitta do 1éch thoi gian thir nhat va
thoi luong ciia bo dinh thoi phan gidi tranh chAp truy cap ngau nhién, c6 thé thu nhan
duge mot cong thirc dan xuét khac bang cach st dung céc tham s6 & trén, vi du,

Kofreti=[ Sk*RCR _timer/slot_duration]+AKoffset.

C6 thé hiéu ring dé mo ta c4c tham s6 trong cong thirc trong Phuong phap 5, hay

tham khao céc tham s duoc thé hién trong phuong phép & trén.
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Phuong phép 6:

Tham chiéu dén Phuong phap 4 va Phuong phép 5, vi tram gbc khong chi can thong
béo cho UE vé thoi lugng ctia bo dinh thoi phan giai tranh chép truy cip ngau nhién, ma
con can thong bao cho UE vé thoi luong tré khoi dong ctia bo dinh thoi phén giai tranh
chép truy cap ng?lu nhién, do 1éch thoi gian thir nhét c6 thé dugc x4c dinh theo cach khac
dua trén thoi luong cua bd dinh thoi phan giai tranh chép truy cép ngau nhién, va thoi

lwong tré khéi dong cua bo dinh thoi phan giai tranh chép truy cip ngiu nhién.

Theo tuy chon, d6 léch thoi gian thir nhét, thoi luong cua bo dinh thoi phan giai
tranh chép truy cdp ngiu nhién, va thoi luong tré khoi dong cua bd dinh thoi phéan giai

tranh chép truy cap ngiu nhién c6 thé dap tmg cong thirc sau (20):
Kotset1=[(RCR_offset+RCR_timer+AKoffset_ime)/slot_duration] (20)

Theo tuy chon, d6 1éch thoi gian thir nhét, thoi luong cta bd dinh thoi phan giai
tranh chdp truy cdp ngau nhién, va thoi luong tré khai dong cua bd dinh thoi phan giai
tranh chép truy cip ngu nhién c6 thé dép tmg cong thirc sau (21):

Koftsett=[(RCR_offset+RCR_timer)/slot_duration]+AKofret (2 1)

C6 thé hidu riing mot phuong phap khac dé tinh ra do léch thoi gian thir nhét c6 thé
- thu nhan dugc bang cach stra d6i cong thirc (20) va cong thirc (21) dua trén cac tham s6
dwoc thé hién trong Phuong phiap 1 va Phuong phap 2, vi du,
Kofrset1 =[Sk *(RCR_offset+RCR_timer)/slot_duration] hodc
Kofrset1 =[Sk *(RCR_offset+RCR_timer)/slot_duration|+AKoffset

C6 thé hiéu ring dé mo ta cac tham s6 trong cdng thirc trong Phuong phép 6, hay

tham khao céac tham s6 duoc thé hién trong phuong phép & trén.
Phuong phap 7:

Trong giai doan truy cap ban dau, dé cung cip dinh thoi som dugc sir dung dé giri
phin mé dAu truy cap ngau nhién cho UE khong cé chirc nang dinh vi, tram gbc s& phat
thong tin dinh thoi sém chung (common TA) t6i chum tia hodc 6, va UE xac dinh, bang
céch st dung dinh thoi sém chung, dinh thoi sém duge st dung dé giri phan mé dau
truy cap ngau nhién. Pinh thoi sém chung ¢6 thé duoc tinh theo cach sau: chon diém

tham chiéu trong viing pht séng cua chum tia hodc 6 (c6 thé chon diém gan tram goc
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nhét) v tinh toan d tré khir hdi gitta diém tham chiéu va vé tinh (kich ban tai tao vé
tinh), hodc do tré khtr hdi gitra diém tham chiéu, vé tinh va tram mat dit (kich ban vé
tinh trong sudt), va dinh thoi sém chung bing véi do tré khir hoi, hoac bang do tré khir
hoi cOng/trir gia tri c¢b dinh. Diém tham chiéu c6 thé 13 diém trén lién két dich vu hodc
diém trén lién két trung chuyén, khong bi gidi han ¢ day. Tuong ty nhu vay, tram gbe
c6 thé giri toa d0 ctia vi tri diém tham chiéu t6i UE, va UE thu nhan dugc thong tin veé
dinh thoi sém chung thong qua tinh todn dva trén do tr& khir hoi gitta vi tri vé tinh va vi

trf diém tham chiéu. Pinh thoi sém chung c6 thé 1a gia tri dwong hodc gia tri am.

DPédi v6i UE c6 chire nang dinh vi, UE ¢6 thé thu nhan duoc, thong qua tinh toan dya
trén thong tin vi tri cia UE va thong tin vi tri cua vé tinh (c6 thé thu nhan duoc tir thong
tin thién van), dinh thoi sém co thé duge sir dung dé giri phan mé dau truy cap ngiu
nhién. Tuy nhién, UE c6 chitc nang dinh vi vAn c6 thé thu nhan dinh thoi sém chung ma

tram gbc phat quang ba t6i chim tia hodc 0.

Do d6, do 1éch thoi gian thr nhét c6 thé thu nhan duogc dua trén dinh thoi sém chung

TA common.

Theo tuy chon, d6 1éch thoi gian tha nhét va dinh thoi sém chung TA_common ¢6
thé dap tmg cong thirc sau (22):

Kofrsett=[(Sx* TA_common)/slot_duration] (22)

Theo tuy chon, d6 1éch thoi gian tha nhét va dinh thoi s6m chung c6 thé dap tmg
cong thic sau (23):

Koftsett=| TA _common/slot_duration]+AKogsset (23)

Theo tuy chon, d6 1éch thoi gian thi nhét va dinh thoi s6m chung c6 thé dap tmg
cong thire sau (24):

Kotset1=[(TA _common+AKofrset timey/slot_duration] (24)

Theo tuy chon, do 1éch thoi gian thi nhét va dinh thoi s6m chung c6 thé dap tmg
cong thirc sau (25):

Koset1=[(Sk* TA_common+AKofsset_timey/slot_duration]+AKoftset (25)

C6 thé hiéu rang, d6i vdi moi quan hé din xuat gitta d 1éch thoi gian thr nhat va
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dinh thoi sém chung, c6 thé con thu nhan dugce mot cong thirc dan xuét khac b%mg cach

stir dung céc tham s6 & trén, vi du, Kossen=[Sx* TA_common/slot_duration]+AKofrset.

C6 thé hiéu ring dé mo ta cac tham s6 trong cong thuc trong Phuong phap 7, hay

tham khao phuong phap & trén.
Phuong phap 8

Cach khac, do 1éch thoi gian thir nhat c6 thé dugc xac dinh dua trén do cao quy dao
H cta vé tinh. Do cao quy dao cua vé tinh li€n quan dén do tré khir hdi t6i thiéu cua
vung phu séng cua tram gbc. PO cao quy dao c6 thé 1a do tr& khir hoi cua diém vé tinh
con trong FIG.8a. P9 cao qu§ dao cta v¢ tinh c6 thé thu nhan duoc tir thong tin thién

van.

Theo tuy chon, do 1éch thoi gian thir nhét va do cao quy dao H co thé dap ing cong
thirc sau (26):

Kofisen=[(Sk* 2*H/c)/slot_duration] (26)
H 13 dd cao quy dao, va c la van tbc anh sang.

Theo tuy chon, d6 1éch thoi gian thir nhét va do cao quy dao H ¢ thé dap tmg cong
thirc sau (27):

Kofiset=[2*¥H/c/slot_duration]+AKofrset (27)

Theo tuy chon, d6 1éch thoi gian thir nhét va do cao quy dao H ¢ thé dap tmg cong
thirc sau (28):

Kottset1=[(2*¥H/c+AKoftset_timey/slot_duration] (28)

Theo tiy chon, d6 1éch thoi gian thi nhét va do cao quy dao H c6 thé dap tmg cong
thirc sau (29):

Koftset1=[ (Sx* 2#H/c+AKoftset imey/slot_duration]+AKosset (29)
C6 thé hiéu rang, ddi véi mbi quan hé dan xuét gitra do 1&ch thoi gian tha nhét va
do cao quy dao, co thé thu nhan dugc mot cong thirc dan xuét khéc bang cach st dung

céc tham s6 & trén, vi du, Kogen=[Sx* 2*H/c/slot_duration|+AKoffset.

C6 thé hiéu rang, doi v4i ché do trong sudt, co thé c6 hai do tré: do tré trén lién két
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trung chuyén va do trd trén lién két dich vu. Do do, cong thirc (26) dén cong thirc (29)
va cong thuc bién dang c6 thé duge td1 wu hoa hon nita, nghia 13, 2*H/c dugc thay bang

4*H/c.

C6 thé hidu ring dé mo ta cac tham s6 trong cong thirc trong Phuong phép 8, hay

tham khao phuwong phéap & trén.
Phuong phép 9:

Tram gdc giri goc tham chiéu cua lién két dich vu va/hodc goc tham chiéu cua lién
két trung chuyén tuong Gmg v6i chum tia/6 bao phu téi UE. Nhu duge thé hién trong
FIG.8a, goc tham chiéu cua lién két dich vu co thé dugc xac dinh dua trén goc dugce tao
thanh béi diém tham chiéu goc tham chiéu ciia lién két dich vu, vé tinh va diém vé tinh
con, va diém tham chiéu géc tham chiéu cia lién két dich vy c6 thé 12 diém xa nhét tir
vé tinh va ndim trong pham vi chim tia/6 bao phit (hogc vi tri diém tham chiéu duoc xdc
dinh dua trén trién khai mang cu thé). Diém vé tinh la diém tai d6 duong két ndi gitta
vé tinh va tam tréi dét giao v6i bé mit tréi dit. Do d6, UE c6 thé tinh toan do tré khi

hoi: 2*H/cos (a)/c trén lién két dich vu dua trén goc tham chiéu o cua lién két dich vu.

Tuwong ty nhu duoc thé hién trong FI1G.8a, tram gbc c6 thé guri goc tham chiéu ciia
lién két trung chuyén t6i UE 8 tinh toan do tré khir hoi ca lién két trung chuyén. Goc
tham chiéu ctia lién két trung chuyén c6 thé dugc xé4c dinh dua trén goc dugce tao thanh
b&i diém tham chiéu goc tham chiu ctia lién két trung chuyén, vé tinh, va diém vé tinh
con. Diém tham chiéu géc tham chiéu ctia lién két trung chuyén c6 thé 13 vi tri ctia tram
mit dit. Do d6, UE c6 thé tinh toan d¢ tr& khir hoi: 2*H/cos (B)/c trén lién két trung

chuyén duya trén goc tham chiéu B cua lién két trung chuyén.

Cuébi cung, UE c6 thé tinh todn Komsen dura trén goc tham chiéu o cia lién ket dich

vu va/hodc goc tham chiéu B cia lién két trung chuyén dugc gui boi tram gbe.

Theo tuy chon, d6 1éch thoi gian tha nhét va géc tham chiéu o cta lién két dich vu

c6 thé dap tmg cong thire sau (30):
Kotisen=[(2*H/cos (a)/c)/slot_duration] (30)
Theo tuy chon, do léch thdi gian thi nhét va géc tham chiéu B cta lién két trung

chuyén c6 thé dap tmg cong thire sau (31):
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Kotset=[(2*H/cos (B)/c)/slot_duration] (31)

Theo tiry chon, do 1éch thdi gian thit nhit, goe tham chiéu a ciia lién két dich vy va

gbc tham chiéu P cua lién két trung chuyén c6 thé dap tng cong thurc sau (32):
Kottse1=[(2*H/cos (a)/c+2*H/cos (B)/c)/slot_duration] (32)

C6 thé hidu ring, d6i v6i mdi quan hé din xuét gitta o léch thoi gian thi nhét va
cac goéc tham chiéu, c6 thé thu nhan dugc mot cong thitc dan xuét khac béng cach st
dung cac tham s6 khac trong phuong phap & trén, vi duy,
Kottse=[(2*¥H/cos(a)/c+2*H/cos(B)/c)/slot_duration]+AKoffset va
Kottsen=[(2*H/cos(a)/c)/slot_duration]+AKoffset.

C6 thé hidu rang dé mo ta cac tham s6 trong cong thic & trén, hdy tham khéo cac
phuong phép ¢ trén.

Trong phuwong phéap dugc thé hién trong FIG.6, thong tin chi bdo ¢6 thé duoc sir
dung dé chi ra do 1&ch thoi gian thit hai, va phuong phap trong do6 UE chi ra d9 1éch thoi
gian thir hai cho tram gbc bao gdm céac phuong phéap sau.

Phuong phap 1:

Thong tin chi bdo bao gdm dd 1éch thoi gian thir hai. Vi dy, nhu dugc thé hién trong
vi du trén, d6 1&ch thoi gian thir hai c6 thé chiém clng s6 luong bit v6i d9 1éch thoi gian
thir nhét, va sb lugng bit ¢6 thé 1a 13 bit, 12 bit, 9 bit, 8 bit, hodc 7 bit.

Phuong phap 2:

Thong tin chi bao bao gb6m bd tham s didu chinh thr nhét, va b tham sd diéu chinh
thir nhét duoc st dung dé xac dinh d6 1&ch thoi gian tha hai. Tte 13, thong tin chi bao
bao gém b0 tham s6 didu chinh thir nhét, va tram géc xac dinh d0 1éch thoi gian thtr hai
dua trén bo tham s6 diéu chinh thi nhét.

Bo tham s diéu chinh tht nhét ¢6 thé bao gdbm bat ky mot hodc nhiéu tham sd sau:

tham s duoc xac dinh dua trén do 1&ch thoi gian thir hai Koffsen va thoi luong tré
khoi dong cta cira s6 nhan RAR RAR _delay; hoac

tham sb duoc xac dinh dua trén do 1éch thoi gian thir hai Korer2 va thoi lugng clua

ctra sO nhin RAR RAR window; hodc
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tham sb duoc xac dinh dua trén do 1éch thoi gian thi hai Kofsser, thoi lugng tré khai
dong cua cua sb6 nhan RAR RAR delay, va thoi lugng cua ctra s6 nhan RAR
RAR window; hodc

tham s duoc xac dinh dya trén do 1éch thoi gian thir hai Koter2 va thoi lugng tré

khoi dong cta bd dinh thoi phéan gidi tranh chép truy cap ngiu nhién RCR_offset; hoac

tham s6 dugc xac dinh dua trén do 1éch thoi gian thit hai Kofiser2 va thoi luong cua

bd dinh thoi phéan giai tranh chép truy cap ngiu nhién RCR_timer; hodc

tham s6 duoc xac dinh dua trén do 1éch thoi gian thir hai Kostsew, thoi luong tré khoi
dong cua bod dinh thoi phan gidi tranh chip truy cap ngau nhién RCR_offset, va thoi
luong ctia bd dinh thoi phan gidi tranh chip truy cap ngiu nhién RCR_timer; hozc

tham s6 duoc xéac dinh dua trén do 1&ch thoi gian thr hai Kofterz va dinh thoi som
chung TA common; hodc

tham s dugc xac dinh dua trén do 1&ch thoi gian thit hai Kofrerz va d0 cao quy dao
H cuia thiét bi mang; hoac

tham sb dugc xéc dinh dua trén do 1éch thoi gian thir hai Kofrerz va do tré khir hoi
gilra thiét bi dau cudi va thiét bi mang; hodc

tham sd dugc x4c dinh dya trén do léch thoi gian thir hai Kotser va goc tham chiéu
o, ctia lién két dich vu; hodc

tham s dugc xéac dinh dua trén do 1éch thoi gian thir hai Kofrez va goc tham chiéu
B cua lién két trung chuyén; hozc

tham sb dugc xac dinh dua trén do 1éch thoi gian thir hai Kogter2, goc tham chiéu a
cua lién két dich vu, va goc tham chiéu B cta lién két trung chuyén; hoac

dinh thoi sém duge st dung dé UE gti ban tin thit ba (trong céc kich ban khac nhau,
n6 ciing c6 thé duge hiéu 1a dinh thoi sém duge UE su dung gan day nhét); hoic

su chénh léch giita cac do léch thoi gian, trong d6 su chénh 1éch gitta cac do léch
thoi gian co thé 1 su chénh léch giita d 1éch thoi gian tht hai va d 1éch thoi gian tham
chiéu. P léch thoi gian tham chiéu la d¢ 1éch thoi gian hién dwoc sir dung béi UE hodc

d6 1éch thoi gian dat truge. DO 1éch thoi gian hién duge UE st dung c6 thé 1a do léch
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thoi gian thir nhat da néi & trén.

Vi du, bd tham sb didu chinh thir nhét bao gdm dinh thoi sém TA New duoc sir
dung cho UE dé giti ban tin thr ba. Sau khi nhan dugc TA New, tram géc 6 thé xac
dinh d@9 1éch thoi gian thir hai theo cong thirc: Kofre=| TA_New/slot_duration].

Mot phuong phép dé giri TA New t6i tram gbc bsi UE 1a: Vi du, UE gui gid tri
lugng tir hda N1a ctia TA da sir dung dén tram géc. Sau khi nhan dugc Na, tram géc
nhan Nrta véi hé sb lugng tir hoa S da thdng nhat dé thu nhan dwoc gia tri TA (don vi:
gidy hodc mili gidy) ma UE thuc su st dung. Bing cach nay, do dai tin hiéu biéu thi TA
6 thé duoc giam xudng, va céc chi phi bao hiéu co thé duoc giam xudng. Vi du, gia
dinh ring hé sb lugng tir héa S 1a 100/(15000%2048) ~3,25 us. TA_ New=4 ms. Gid tri
lrong tir héa Nta—d ms/3,25 us=1231. 11 bit dwoc yéu cau. Néu Ts=32,5 ns duge sit
dung trong LTE dugc su dung dé luong it hoa gia tri TA, 4 ms/32,5 ns=123077, va yéu

caul7 bit. C6 thé thiy ring sau bit da dugc tiét kiém.

Vi du khéc, dé tiét kiém chi phi bao hiéu, UE c6 thé gii gia tri tham s0 dua trén do
tr& khir hdi cia do cao quy dao vé tinh dén tram géc, do d6 tram géc stir dung gié tri tham
s6 dé tinh toan gia tri TA thuc sy dugc st dung béi UE. Vi du, UE gui lugng thoi gian
Vr1a(Vr1aco thé 1a gia tri duong hodc gid tri 4m) dén tram géc, va tram géc cong do tré
khir hdi cia didm vé tinh con vao lugng thoi gian Viahodc trir lugng thoi gian Vratlr dd
trd khit hdi ctia diém vé tinh con, dé thu nhan gi4 tri TA dugc UE st dung. Néu db cao
qu dao ctia vé tinh 1a H (don vi: m), thi d¢ tré khir hdi ctia diém v¢ tinh con 1a 2*H/c,
trong do6 c cho biét van tdc anh sang 3*10 ¥ m/s. Qua tinh todn, tram géc ¢6 thé thu nhan

duogc gia tri TA ma UE st dung theo cong thirc: TA New=2*H/c+Vra,

Vi du khac, UE gt dén tram gdc nhiéu gia tri hodc hé s6 ty 18 Mra c6 lién quan dén
dod cao quy dao v¢ tinh (vi dy, do tré khir hdi cua diém vé tinh con ctia vé tinh). Tram
géc nhan do tré khu hdi ctia diém vé tinh con véi boi s6 dé thu nhan dugc gia tri TA
dugc UE sir dung. Tuc 13, qua tinh toédn, tram géc 6 thé thu nhan duogc gia tri TA ma
UE st dung theo cong thirc: TA_ New=2*H/c*Mra. Vi du, néu d6 cao quy dao cua vé
tinh 13 600 km, thi do tré khtr hdi cua do cao quy dao cua vé tinh 1a 600e3*2/3e8=4 ms.
Khi gi4 tri TA dugc UE st dung 1a 4,2 ms, chi ¢6 luong thoi gian Vta=2 ms can dugc

gl dén tram gbc. Tram gbc tinh toan, dua trén 4+0,2=4,2 ms, gia tri TA thuc sy duoc
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stt dung boi UE. Néu phuong phap nay khong dwoc st dung, UE can giri 4,2 ms dén
tram gbc, va chiém nhiéu bit hon. Ngoai ra, UE giri dén tram gdc nhiéu gia tri Mra dya
trén do tré khir hdi cta diém vé tinh con, trong d6 Mra=4,2/4=1,05. 4,2 khong can g

dén tram gbc, didu nay giup tiét kiém chi phi bao hiéu.

Vi du khac, UE nhan, béng cach str dung clra sb nhan dit trude, thong tin lién quan
dén RAR duoc phan phdi boi tram gbc. Boi vi do tré kha hdi trong truyén thong vé tinh
1a trong dbi 16n, sau khi giri phén m¢ dau, UE chi bét dAu cira s6 nhan sau RAR _delay
cu thé, va bit dAu phat hién thong tin lién quan dén RAR. Thoi lugng tré RAR _delay
ciia cira s& nhan RAR dugce phia tram gdc théng bdo cho UE. Do do, dé tiét kiém chi phi
béo hiéu, UE c6 thé gui gid tri tham s6 dua trén thoi luong tré RAR delay cua cira 5O
nhin RAR t6i tram géc, dé phia tram géc tinh toan gia tri TA thuc sy dugc sir dung boi
UE.

Vi du khac, dé tiét kiém chi phi bao hiéu, UE c6 thé giri gi4 tri tham s6 dya trén TA
chung dén tram géc, dé phia tram géc tinh to4n gia tri TA thuc sy dugc stir dung boi UE.
C6 thé hiu rang cac phwong phap trén c6 thé dugc stir dung ciing nhau. C6 thé hiéu rang,
trong sang ché, phuong phap gii boi UE t6i tram gbc, dinh thoi sém ma UE sir dung c6
thé 4p dung cho cing mdt phuong phap sau day. Vi dy, trong qua trinh truyén thong tiép
theo, khi UE cdn cép nhat d6 1éch thoi gian thi hai, thi phurong phép nay c6 thé duoc sir

dung dé glri tGi tram géc, dinh thoi sém ma UE st dung.

Vi du, thong tin chi bdo duoc giri bsi UE dén tram gdc bao gom AK=Kofsserz —Koftsett,
nghia la, AK thé hién su chénh léch giita cac do 1éch thoi gian. Twong tng, sau khi nhan

AK, tram gdc nhan dwgc gia tri cua Kofer theo cong thire: Koserr=Koffet+AK.

Theo tuy chon, UE c6 thé gui bo tham sé didu chinh tht nhét dén tram gdc bang
cach sir dung phuong phép thu nhéan d¢ 1éch thoi gian tha nhét tir ban tin phat quang ba
b&i UE trong sang ché. Can luu y rang Kofssenl trong phuong phap thu nhan do 1éch thoi
gian thir nhét tir ban tin phat quang ba boi UE can phai dugc thay bang Kofset1 dd cap
nhét (nghia 1, do 1éch thoi gian thi hai Kofsser2), va phurong phap nay bao gbm cong thirc
(2) dén cong thiic (32) va cong thirc khac dugc liét ké. UE gui it nhét mot gia tri tham
sd cua cac tham s nhur Sk, AKoftser, AKoffet_time, 0, Va B t6i tram gbc. Tuong tng, tram

gbc thu nhan duge do 1éch thoi gian thir hai thong qua tinh toan bang cach st dung
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phuong phap trong cong thirc (2) dén cong thirc (32) trong phuong phip thu nhén do
1éch thoi gian thir nhét tir ban tin phat quang ba boi UE.

Vi du, néu Kofset1 trohg cong thire (11) dugc thay bang Kofiserz, UE x4c dinh gia tri
cua AKoffset voi tham chiéu dén cong thure:
Kome=[(RAR_window+RAR_delay)/slot_duration]+AKofset. Thong tin chi bao bao
gdm gid tri ctia AKofsser, va UE g gid tri ctia AKoffet dén tram gdc. Twong tng, sau khi
nhan AKofter, tram goc nhan dugc gié tri cia Kofrsern thong qua tinh toan theo cong thirc:

Koftsez=[(RAR_window+RAR_delay)/slot_duration]+AKoffset.

Vi du, néu Kofren trong cong thire (27) dugc thay bang Kofserz, UE x4c dinh gié tri
ctia AKostet vOi tham chiéu dén cong thirc: Kosse=[2*H/c/slot_duration]+AKofset. Thong
tin chi bao bao gdm gia tri ctia AKossser, va UE giri gia tri ciia AKoffset dén tram gbc.
Tuong tng, sau khi nhan AKoffset, tram gbc thu nhan dugce gia tri Kofren thong qua phép
tinh theo cong thic: Kotseo=[2*H/c/slot_duration]+AKosset. Viéc sit dung cong thirc &

day chi la vi du, va cling ¢6 thé ap dung cho mot cong thirc khac.

C6 thé hiéu ring, mic di ky hidu clia AKomer gidng v6i ky hiéu trong (3) & trén,
nhung y nghia lai khéc nhau. Gia tri ctia AKofte trong cong thire (3) co thé dugc phat
quang ba boi tram gbc. Trong phuong phép trong sang ché, AKoftet thu nhan duge thong
qua bién dang theo cong thirc (11) va cong thirc (27) ¢ trén, va UE gui gid tri cua AKoffset

dén tram goc.

Theo tuy chon, UE gui gid tri thay dbi cta it nhat mot gia tri tham sb cila cac tham
s6 nhu Sk, AKoftset, AKoffset time, 0, V& P t61 tram gbc, va tram gbc nhan dugc gia tri thoi

gian th{ hai thong qua tinh toan bang cach sit dung gid tri thay dbi.

Vi du, gia tri thay dbi ctia tham s6 Sk do UE giri dén tram gbc 12 0,2, va Sk duge UE
guri dén tram géc 14n trude 1a 1,3, hodc Sk dugce tram géc gui t61 UE lan truée 1a 1,3,
hodic Sktham chiéu thdng nhat 1a 1,3. Trong truong hop nay, tram gbc c6 thé nhan dugc
gid tri cAp nhat cua Sk: 1,3+0,2=1,5. Tram géc thu nhan dugc do 1éch thoi gian thir hai
thong qua tinh todn theo cong thure Kofrset=[(Sx*
2*H/c)/slot_duration]=[(1,5*2*H/c)/slot_duration]. Viéc st dung cong thirc & day chi

1a vi du, va cong thirc duge st dung khong bi gidi han.
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Theo tuy chon, thong tin chi bdo ¢co6 thé con bao gém s6 chi muc cua AKofrset, vi du,
001. Nghia 13, AKoftet khdc nhau c6 thé twong tmg voi cac s6 chi muc khéc nhau. Vi du,
hay tham khao phwong phap truy van bang trong Phuong phap 3 sau day.

Theo tuy chon, thong tin chi bdo cd thé con bao gdm thong tin vi tri moi nhét cia
UE, va thong tin vi tri m6i nhat c6 thé bao gdm toa dd vi trf ba chiéu méi nhét. Bing
cach nay, phia tram gbc c6 thé tinh toan do tr® khu hi gifta vé tinh va UE bang cach str
dung vi tri ctia v¢ tinh va vi tri cia UE, dé thu nhan gia tri TA TA New dang duoc UE
sit dung, va thu nhan dugc do léch thoi gian méi nhét, tic 13 Kotser2, theo cong thirc

Kotter=[TA_ New/slot_duration].
Phuong phap 3:

Trong cac phuong phap néu trén, sy chénh 1éch gitta Kogtset hodc Koftset va do 16ch
thori gian tham chiéu c6 thé 12 gi4 tri roi rac ¢ dinh, vi du, phan Kome € {1, 3, 5, 7}
hotic Kofiset € {1,5, 3,5, 5,5, 7,5}. Tdng chi phi bao hiéu ctia phan Kofsset ¢6 thé duoc giam
b6t bing cach thiét 1ap do léch thoi gian rdi rac. C6 thé hiéu rang do léch thoi gian &
déy c6 thé bao gdm do léch thoi gian thir nhat, do 1éch thoi gian thir hai, d6 1éch thoi

gian thir hai dugc cép nhat, va tuong tu.

Nhu duoc thé hién trong FIG.8b, chénh 1éch do tré khir hoi t6i da cta chim tia dugc
bao phu béi tram gbc 12 2,28 ms. Néu Koot duoc biéu thi bang cach st dung khe lam
don vi cta thoi lugng, khi do rong song mang con la 120 KHz, va do dai khe t6i thiéu
120,125 ms, Kofre=2,28/0,125=18,24. Trong truong hgp nay, UE hodc tram géc yéu cau
nam bit dé gt Kogsset. Koftset durgc Iuwong tir hoa, vi dy, Koftset € {0,3,6,9,12, 15, 18,21},
va ba bit duoc yéu ciu dé UE hoic tram géc gtri Kofret. Vi dy, UE hodc tram géc c6 thé

otri Kofiser, nghia 12 100, dya trén moi quan hé anh xa, nhu thé hién trong Bang 1.

Bang 1
Biéu thi bit Kot Gié tri Koffset
000 0
001 3
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Biéu thi bit Kogfset Gia tri Kofrset
010 6

011 9

100 12

101 15

110 18

111 21

C6 thé hiéu ring mdi quan h¢ 4nh xa & trén chi 1a vi dy, va khong nén duoc hiéu l1a
gi¢i han doi v6i phuong an ndy cla sang ché. Tuong tu, su chénh 1&ch gitta Koffset va d0

léch thoi gian tham chiéu ciing c6 thé dugc biéu thi bang cach sir dung gid tri roi rac.

Mot phuong phéap dé chi ra, boi tram géc, do 1éch thoi gian thu nhét duoc cap nhat
cho UE bao gom:

Nhu duge mo ta ¢ trén, "sau khi tram géc xac dinh cap nhat do 1éch thoi gian thi
nhAt, tram gdc c6 thé con g, t6i UE bang cach st dung ban tin Msg4, d0 1éch thoi gian
thir hai, sy thay ddi giita do 1éch thoi gian thé hai va do léch thoi gian tham chiéu hodc

tham sb didu chinh duoc st dung dé chi ra do léch thoi gian thir hai.

Sau khi x4c dinh dé cap nhat do 1&ch thoi gian thir nhét, tram gbc s& glti tham sd
didu chinh dugc sir dung dé chi ra do léch thoi gian thi hai t6i UE. Dé gii tham s6 dieu
chinh, hiy tham khao phuong phap néu trén dé thu nhén d6 1éch thoi gian thir nhét tir
ban tin phat quang béa béi UE va phuong phdp chi ra dg 1éch thoi gian thir hai to1 tram
gbc boi UE. Cén luu v rang Koset trong phuong phap thu nhén do 1éch thoi gian thir
nhét tir ban tin phat quang ba boi UE can phai dugc thay bang Kogsset dd cap nhat (nghia
1a, do léch thoi gian thit hai Kotser) va phurong phéap nay bao gdm cong thirc (2) dén
cdng thirc (32) va cong thuc khac duge liét ké. Tram gbc giri it nhéat mot gia tri tham s6

ctia cac tham sd nhu Sk, AKorset, AKoffset time, @, va p t61 UE. Tuong tmg, UE thu nhén
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do 1éch thoi gian thir hai thdng qua tinh toan bang cach str dung phuong phép trong cong
thirc (2) dén cong thirc (32) trong "phuong phap thu nhén do 1&ch thoi gian thir nhét tir
ban tin phéat quang ba boi UE".

Vi du, tham s6 diéu chinh dugc tram géc gui dén UE va duoc st dung dé chira do
léch thoi gian tht hai bao gdm gi4 tri thay dbi ctia it nhit mot gia tri tham sd ciia cdc
tham s6 nhu Sk, AKotet, AKoffset time, 0, va B. Twong tng, UE nhan gi4 tri thay doi, va
tinh toan do 1&ch thoi gian thir hai bang cach st dung gid tri thay d61. Tham khao vi du
cu thé trong Phuong phép 2, trong d6 UE chi ra d 1éch thoi gian th hai dbi v6i tram

r
A

goc.

Phuong phéap xac dinh thoi gian hiéu dung cta do 1éch thoi gian thir hai bao gbdm

cac phuong phap sau.
Phuong phép 1:

Tram gbc gui thong tin hiéu dung dén UE, tai d6 thong tin hiéu dung dugc sir dung
dé chi ra thoi gian hiéu dung cta do 1éch thoi gian thr hai, tirc 1a thoi gian ma UE va
tram gdc bét dau sir dung do léch thoi gian thtt hai. Twong tng, UE nhén dugc thong tin

hiéu dung.

Theo tuy chon, sau khi nhén dugc ban tin thir ba (bao gbm thong tin chi bao), tram
gbe s& giri thong tin hiéu dung dén UE. Vi dy, thong tin hiéu dung c6 thé 1a thong tin
ACK ho#c NACK. Sau khi nhan duoc thong tin ACK, UE cap nhat d 1éch thoi gian
vao thoi diém xac dinh. Vi du, ¢6 thé théng nhét réng d6 1éch thoi gian dugce cép nhat
ngay sau khi UE nhén dugc thong tin ACK. Ngoai ra, cé thé théng nhét ring UE cap
nhat do 1éch thoi gian sau q khe sau khi nhan dugc thong tin ACK, trong do q la s6
nguyén khong am.

Theo tuy chon, théng tin hiéu dung c6 thé 14 thong tin hoan thanh cap nhat cua do
1éch thoi gian thir hai (hoan thanh éélp nhat Kosserz ). Vi du v& phuong phap nay, hiy
tham khao phuong phéap & trén, trong d6 thong tin hiéu dung 1a ACK.

Ngoai ra, UE gui do 1éch thoi gian cip nhét dén tram géc. Sau khi nhan duogc do
léch thoi gian cap nhat do UE giri, tram gbc c6 thé giri thong tin hi¢u dung dén UE. Do
léch thoi gian cap nhét bao gdm db 1éch thoi gian thi nhat dwoc cap nhat, tirc 1a do léch
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thoi gian thit hai; hodc do 1éch thoi gian thir hai dugce cap nhat.
Theo tuy chon, thong tin hiéu dung co6 thé dugc dua vao ban tin thi tu.

Theo tiry chon, trude khi nhén dugc ban tin thit ba, thi trudc tién tram géc c6 thé chi
ra thoi gian hidu dung cho UE, trong do6 thoi gian hiéu dung c6 thé duoc ap dung dé xéac
dinh thoi gian hiéu dyng cta do 1éch thoi gian thir hai, hodc ap dung cho do l1éch thoi

gian thir hai dugc cdp nhat, hodc tuong tu.

Theo tuy chon, tram gbe cb thé giri thong tin hiéu dung dén UE bang cach st dung
ban tin phat quang b4, trong d6 ban tin phat quang ba c6 thé bao gdm bat ky mot hoic
nhidu khéi thong tin hé théng (system information block, SIB) 1, khoi thong tin may
chu (master information block, MIB), hodc thong tin hé théng khac (other system
information, OSI). Ngoai ra, trong giai doan két ndi didu khién tai nguyén v tuyén
(radio resource control, RRC), tram gbc c6 thé con giri thong tin hiéu dung dén UE bang
céch st dung bat ky mot hogc nhidu ban tin RRC, thong tin diéu khién lién két xubng
(downlink control information, DCI), nhém DCI, didu khién truy cip phuong tién
(media access control, MAC), hoac 1énh dinh thoi som (timing advance command, TAC).
Theo tuy chon, tram gbc co thé giri thong tin hiéu dung ciing véi truyén dit lidu hodc
trong PDSCH dugc phan bd riéng. Theo tity chon, ngoai viéc gii thong tin hiu dung
bang cach sir dung ban tin phat quang ba hodc ban tin don hudng, tram gbc 6 thé con
glri thong tin hiéu dung theo cach da hudng.

C6 thé hiéu ring phuong 4n ndy cla sang ché khong dua ra gi¢i han vé thoi diém
tram gbc giri thong tin hiéu dung dén UE. Dang cu thé cua thong tin hiéu dung cling
khong bi gi6i han trong phuong 4n nay cia sang ché.

Phuong phép 2:

UE gtri thong tin hiéu dung dén tram gbc, trong d6 thong tin hiéu dung dwoc sir dung
dé chi ra thoi gian hiéu dung cua do 1éch thoi gian thir hai. Tuong Ung, tram gbc nhan
duoc thong tin hi¢u dung.

Theo tuy chon, UE c6 thé gtri thong tin hiéu dung dén tram gbc sau (hodc trudc) g
ban tin tht ba dén tram gdc. Ngoai ra, UE ¢6 thé giri thong tin hiéu dung dén tram gbc

sau khi (hodc truée) nhin duge ban tin thir tw do tram gbc giri.
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Theo tuy chon, thong tin hiéu dung co6 thé dugc dua vao ban tin thir ba.

Theo tuy chon, thong tin hiéu dung c6 thé dugc dua vao thong tin kénh diéu khién

lién két 1én vat Iy (Physical Uplink Control Channel, PUCCH), hoéc tuwong tu.

Péi v6i cach thie cu thé ciia Phuong phap 2, hdy tham khao mo6 ta cia Phuong phép
1. Chi tiét khéng dugc mo ta lai & day.

Phuong phép 3:

D6i v6i UE, d6 1éch thoi gian thit hai ¢6 hiéu luc sau m khe sau khi UE gui ban tin
thit ba, va m 1 s6 nguyén dit truéc. Ngoai ra, do 1éch thoi gian thir hai ¢6 hiéu luc sau

n khe sau khi UE nhan dugc ban tin thi tu, van la 36 nguyén dat trudge.

Pbi véi tram géc, do 1éch thoi gian thtr hai c6 thé ¢6 hiéu luc sau m khe sau khi
nhan dugc ban tin thir ba. Ngoai ra, d§ 1éch thoi gian thi hai ¢6 hiéu luc sau n khe sau

khi tram gdc giri ban tin thi tu.

C6 thé hiéu rang don vi khe dugc st dung 1am vi du cho mo ta ¢ day. Diéu nay
khong bi giéi han. Vi du, c6 thé thong nhat rang d0 1éch thoi gian thi hai ¢6 hiéu luc
sau d6 dai thoi gian ctia m khung con hodc khung. Ngoai ra, c6 thé thdng nhét rang don

vi ciia m 1a mili gidy, micro gidy, hodc tuong tu.

FIG.9 dugc st dung lam vi du. D 1éch thoi gian thir hai hodc do 1éch thoi gian thir
hai duge cap nhat bit diu c6 hiéu luc & khe thirm sau khi UE giri ban tin tht ba. Tuc 1a,
UE bit dAu g tin hiéu dén tram gbc bang cach str dung do 1&ch thoi gian thir hai hodc
d6 1éch thoi gian thit hai duge cap nhat trong khe thir m sau khi giri ban tin thir ba. Tuong
tmg, do 1&ch thoi gian thit hai hodc do léch thoi gian thit hai dugc cép nhét bét dau c6
hiéu Iuc trong khe thir m sau khi tram gbc nhan dugc ban tin thir ba. Nghia 13, & khe thr
m sau khi nhin dugce ban tin thir ba, tram géc bat ddu nhén, béng cach st dung do léch

thoi gian tht hai hodc d¢ 1éch thoi gian thir hai dugc cép nhét, tin hiéu dugc gui boi UE.

C6 thé hiéu réng m hodc n & trén co thé duoc dit trude bsi tram géc, hodc dat truéc
trong giao thirc, hodc twong tu. Diéu nay khong bi gi6i han trong phuong 4n nay cia
séng ché. Khi m hoidc n duogc dit trude bdi tram géc, tram géc c6 thé gl gia tri cia m
hoic n t6i UE bing cach str dung ban tin phat quang ba, ban tin da huéng, hodc ban tin

don hudng. Vi dy, gia tri cia m hodc n ¢6 thé duoc thong bdo cho UE hodc tram géc
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bang cach st dung phuong phap gti thong tin hi¢u dung trong Phuong phap 1 6 trén,

tire 13, thong tin hiéu dung bao gdm gia tri cia m hodc n.

C6 thé hiéu ring thoi gian hiéu dung lién quan dén do tr& kénh, va c6 thé 1a gia tri
lién quan dén do tr& mot chidu hogc khtt hdi. Do d6, ngoai viée thong béo cho UE hodc
tram gdc vé thoi gian hidu dung bang céach st dung phuong phéap gui thong tin hi¢u dung
dugc mo ta trong Phuwong phap 2 va Phuong phép 3, thoi gian hi€u dung co thé dugc
théng nhat bang cach str dung céc tham sb da biét lién quan dén do tré mot chiéu hoic
khtr hdi. Vi du, theo phwong phap tinh toan théng nhét giao thirc, UE va tram gbc thu
nhén thoi gian hiéu dung bing céch str dung cung mdt phwong phap. Sau day 1a phuong
phép tinh thoi gian hiéu dung:

m=[(RAR_window+RAR_offset)/slot_duration]; hodc
m=[(RAR_window+RAR_offset)/2/slot_duration]; hodc
n=[(RAR_window+RAR offset)/ slot_dufation]; hodc
n=[(RAR_window+RAR _offset)/2/slot_duration]; hodc
m=[(RCR_offset+RCR_timer)/slot_duration]; hodc
m=[(RCR_offset+RCR_timer)/2/slot_duration]; hodc
n=[(RCR_offset+RCR_timer)/slot_duration]; hodc
n=[(RCR_offset+RCR_timer)/2/slot_duration].

Trén co s& cua cach tinh toan & trén, gid tri hiéu chinh AT dugc thém vao (gia tri
hiéu chinh c6 thé dugc thong nhét bang cach str dung giao thire hodc do tram gbc giri

dén UE, va AT 1a ) nguyén), vi du,
m=[(RCR_offset+RCR_timer)/slot_duration|+AT; hodc
n=[(RCR_offset+RCR_timer)/slot_duration|+AT; hodc
m=[(RCR_offset+RCR_timer)/slot_duration|+AT; hodc
n=[(RCR_offset+RCR_timer)/slot_duration|+AT.
Vi dy, khi tram gbc va UE théng nhét tinh toan thoi gian hiéu dung bang céach sir

dung cong thirc: m=[(RAR_window+RAR_offset)/slot_duration], UE va tram gbe s&
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tinh riéng cing mot gia tri cla m bang cach thay RAR window va RAR_offset (c6 thé
nhan dugc tir ban tin phat quang béa) vao cong thirc, va sit dung gid tri cia m dé thu nhan
duoc thoi gian hiéu dung ctia do 1éch thoi gian cip nhat. Phuong phap nay cé thé tranh
thém tin hiéu m6i dé chi ra gié tri ctia m. Ngoai ra, gié tri ciia m ¢6 thé dugc diéu chinh

dya trén do tré khi hoi gitra chum tia/6 va tram géc, ¢0 tinh linh hoat cao hon.

C6 thé hiéu ring, ddi véi gia tri m hogic n & trén, thoi gian hiéu dung duge xac dinh
dua trén thoi gian giri va nhéan tin hiéu. Thoi gian tuyét dbi ciing c6 thé dugc st dung dé
chi dinh thoi gian hi¢u dung. Vi du, tram gbc giri thong tin hiéu dung dén UE, trong d6
thong tin hiéu dung bao gbm thoi gian hiéu dung, va thoi gian hiéu dung chi ra rang UE
bt dAu sir dung do léch thdi gian cap nhat trong khe thir nht ctia khung thir 98 dé giri
tin hiéu. Twong ng, tram géc bat ddu str dung dd 1éch thoi gian cép nhét dé nhan tin
hiéu trong khe thir nhét ctia khung thir 98 dé nhan tin hiéu do UE gtri. Thoi gian hiéu
dung ctia thoi gian tuyét dbi co thé duoc giri dén UE theo cach da néu & trén 1a g gid
tri m hodc n. Chi tiét khong duge mo ta lai & day.

Sau khi UE thu nhin d6 1éch thoi gian m6i nhét, nghia 1a, d§ 1éch thoi gian thir hai,
UE c6 thé giri, bing cach st dung d6 léch thoi gian thir hai sau khi d9 1&ch thoi gian thir
hai ¢6 hiéu luc, théng tin dit liéu duoc 1ap lich boi tram gée, thong tin kénh diéu khién,
ho#c trong tu. Sau day mo ta cu thé loai bao gdm trong ban tin thi ndm.

Phuong phép 1:

Ban tin thit ndm bao gdm ban tin phan hdi HARQ-ACK cua dit liéu kénh chia sé
lién két xuéng vat Iy (Physical Downlink Shared Channel, PDSCH), chéng han nhu ban
tin HARQ-ACK cua ban tin thtr tw (Msg4). Nhu duge thé hién trong FIG.6, budec 605
¢6 thé nhu sau: UE giri ban tin HARQ-ACK dén tram géc dua trén do 1éch thoi gian thir
hai, trong d6 ban tin HARQ-ACK duoc st dung dé xac nhan rang ban tin truy cap xung
dot duoc nhan dang. Twong Ung, tram géc nhan dugce ban tin HARQ-ACK. Vi du, néu
viéc nhén tin hiéu PDSCH béi UE két thuc ¢ khe x, thi UE s€ giri phan hdi HARQ-ACK
twong tng trong khe x+Ki+ Koffset.

Phuong phép 2:

Ban tin thir nim bao goém dit liéu lién két 1én. Nhu dugc thé hién trong FIG.6, budc
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605 c6 thé nhu sau: UE guii, dén tram gdc dua trén do 1éch thoi gian thir hai, dit liéu lién
két 1én do tram gbc 14p lich (tram gbc chi ra dit liéu lién két 1én da 1ap lich bang cach st
dung RAR cAp phat va DCI). Tuong ting, tram gbc nhan dit liéu lién két 1én. Vi dy, tram
gbc 1ap lich, bang cach sir dung 1énh DCI, UE dé gui dit liéu PUSCH kénh chia sé lién
két 1én vat ly, trong d6 bao hiéu DCI nim trong khe x, va UE gti dit liéu PUSCH trong

khe: ln : %g] + K,+ Kofiset. O ddy, upyscy lién quan dén khoang cach séng mang
con ctia PUSCH, va khi ppyscy = 0, khoang cach song mang con ctia PUSCH la 15
KHz. pppeey lién quan dén khoang cach séng mang con cua kénh diu khién lién két
xubng vat Iy PDCCH, va khi pppccy = 0, khoang cach song mang con cia PDCCH la

15 KHz.
Phuong phép 3:

Ban tin thit ndm bao goém tin hiéu tham chiéu 4m thanh (sounding reference signal,
SRS), va tram géc guri bao hiéu DCI trong khe x dé kich hoat tin hiéu SRS khong theo
chu ky. Sau khi UE nhén duoc bao hiéu kich hoat, tin hi¢u SRS khong theo chu ky dugc

USRS r
gt trong khe ln - 2HPDCCH J + k + Kyppser- O day, pispslién quan dén khoang cach song

mang con cta tin hiéu SRS, va khi pppccy = 0, khoang cach séng mang con cua tin

hiéu SRS 1a 15 KHz.

C6 thé hiéu ring budc truyén thong & trén cta viée st dung do 1éch thoi gian cép
nhét chi 1a vi du cho mo ta, va budc truyén thong cua viéc st dung do 1éch thoi gian cap
nhat hodc do6 1éch thoi gian khong bi gi6i han. Vi du, khi xac dinh giri thong tin thoi gian
tai nguyén tham chiéu thong tin trang thai kénh, tram gbc sir dung do 1&ch thoi gian cp

nhét hodc d6 1&ch thoi gian.

Phan sau mo ta cach do UE cap nhat 1éch thoi gian trong truyén thong tiép theo sau

khi truy cép hé thong.

Trong qua trinh truyén thong tiép theo gitta UE va tram gbc (nghia 1a sau khi UE
truy cap vao tram gbc), chuyén dong tuong dbi xay ra gitta UE va vé tinh (diéu nay ciing
gdy ra su thay dbi do tré khir hoi gitra UE va tram gbc). Do d6, viéc dinh thoi sém ma
UE sir dung cin phai duoc diéu chinh. Do do, bing mét cach nao d6, UE ¢6 thé nhan
duoc dinh thoi sém dya trén 1énh diéu chinh dinh thoi sém (diéu chinh TA) dugc giri
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badi tram géc. Theo mot cach, UE c6 thé thu nhan dugc dinh thoi sém dya trén thong tin

vi tri cua UE va thong tin vi tri cua tram goc.

Mot phuong phép dé cap nhat do 1&ch thoi gian trong truyén thong tiép theo con bao
gdm hai phuong phap sau.

Su khac biét gitta hai phuong phap 14 liéu phia UE hodc phia tram gbc x4c dinh xem
c6 cap nhat do 1&ch thoi gian dang duoc sir dung hay khong (do 1éch thoi gian da su
dung bao gdm do 1&ch thoi gian thir hai).

Phuong phép 1: Phia UE x4c dinh xem ¢6 cdp nhat d6 1€ch thoi gian hay khong, bao

gom budc sau.

Khi nhan duoc 1énh didu chinh dinh thoi sém (vi du, ty 18 thay d6i dinh thoi sém
hodic gié tri didu chinh dinh thoi sém) dugc g béi tram gbe, UE c6 thé dieu chinh, bang
céch st dung 1énh didu chinh dinh thdi s6m, dinh thoi sém duge UE sir dung dé gii tin
hiéu, va xac dinh, duva trén dinh thoi sém da diéu chinh, c6 cap nhat do 1éch thoi gian
thar hai hay khong. Ngoai ra, UE diéu chinh dinh thoi sém da st dung dua trén thong tin
vi tri cia UE, thong tin vé thién vin, va trong tu, va xac dinh dya trén dinh thoi som,

¢6 cap nhat do 1éch thoi gian thir hai hay khong.

C6 thé hiéu ring do 1éch thoi gian thi hai & déy 1a thuat ngir chung cta do 1éch thoi
gian dang duoc s dung sau khi UE truy cap vao hé théng, va co6 thé dugc hiéu 1a do
léch thoi gian dang dugc st dung boi UE va tram gbc. Tinh ning nay ciing c6 thé ap

dung cho mot phuong 4n khic cua sang ché.

UE c6 thé x4c dinh, dua trén dinh thi sém da diéu chinh (nghia 14, gié tri diéu chinh
dinh thoi sém méi nhét duge UE st dung), liéu c6 cdp nhét khoang do 1éch thoi gian
thir hai hay khong. UE c6 thé xéc dinh, v6i tham chiéu dén chénh 1¢ch gitra do léch thoi
gian thu nhan dugc theo cong thie (1) va do léch thoi gian dang dugc st dung, c6 cép
nhat do léch thoi gian hay khong (trong truong hop nay, TA New dugc thay bing gia
tri didu chinh dinh thdi sém méi nhat). D& biét hoat dong cu thé, hay tham khao mo ta
trong FIG.6 ma UE xéac dinh, dya trén ngudng cép nhat, c6 cip nhat do 1¢éch thoi gian
thtr nhét bing cach sit dung do léch thoi gian tht hai hay khong. Chi tiét khong duge
mo ta & day. Néu UE xac dinh cép nhat do 1éch thoi gian, thi UE s€ guri d6 1éch thoi gian
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tht hai duoc cdp nhat, su thay dbi gitta do 1&ch thoi gian thir hai duoc cép nhat va do
1éch thoi gian tham chiéu, hodc bo tham sé didu chinh thtr hai dén tram goc. Dé biét
cach giri cu thé va tham sb cu thé, hay tham khéo "phwong phép chi ra d¢ léch thoi gian
thit hai dén tram gdc cua UE" & trén. Cén lvu ¥ rang do 1éch thoi gian thir hai trong
phuong phap can dugc thay bang do 1&ch thoi gian thir hai duoc cép nhat, va sy thay thé

twong tng khac c6 lién quan duoc thuc hién.

Vi du, Kofret1 trong cong thire (11) duoc thay béng Kofrsetz dugce cap nhat, va UE xac
dinh gia tri cua AKofer ~ bing cach tham chiéu dén
Koftser=[(RAR_window+RAR_delay)/slot_duration]+AKomet dd cap nhat. Trong
trrong hop nay, bo tham s6 diéu chinh thtr hai bao gdm AKofiser, va UE giti AKoffset dén
tram gbc. Tuong tng, sau khi nhan duoc AKoftset, tram gbc tinh toan AKofret cap nhat
dua trén cong thic: Komen=[(RAR window+RAR_delay)/slot_duration|+AKofrer da
cap nhat.

Vi du, UE gui it nhét mot trong cac tham s6 nhu Sk, AKofset, AKoftset_time, O, Va P tO1
tram gdc, va tram gdc sé& tinh toan d 1&ch thoi gian thir hai duge cap nhat trong ng
bang cach st dung cac phuwong phap néu trén trong cc cong thic (2) dén (32). Ngoai
ra, UE gui gi4 tri thay d6i ctia it nhat mot tham s6 ciia Sk, AKogtset, AKoffset_time, 0, Va B
téi tram géc, va tram géc nhan dugc do 1éch thoi gian dugc cép nhat (nghia la, d6 1éch
thoi gian thir hai dugc cép nhat) thong qua tinh toan bang cach sir dung gia tri thay doi.
Vi du cu thé, hay tham khao Phuong phép 2 & trén trong "phuong phép chi ra d6 1éch
thoi gian thir hai téi tram gbc boi UE".

Hon nita, sau khi UE giri dd 1éch thoi gian thir hai dugc cap nhét hodc b6 tham s6
didu chinh thir hai dén tram gbc, thi tram gbc s& nhan dugc do 1éch thoi gian thir hai
duoc cap nhat hodc bo tham sb diéu chinh tht hai do UE giri. Sau khi d¢ 1éch thoi gian
thit hai dugc cap nhat c6 hiéu luc, UE s€ g dén tram géc dua trén d0 1éch thoi gian thir

hai duoc cap nhat, dit liéu lién két 1én do tram goc 14p lich.

C6 thé hiéu rang ddi v6i phuong phép lién quan dén thoi gian hiéu dung cia do léch
thoi gian thtr hai dugc cap nhat, hay tham khdo mo ta ciia phuong phap xac dinh thoi

gian hiéu dung ctia do 1éch thoi gian thir hai. Chi tiét khong duge md ta lai ¢ day.

Phuong phap 2: Phia tram gbc xac dinh xem c6 cap nhét do 1éch thoi gian hay khong,
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bao gom:

Khi UE nhan dugc lénh diéu chinh dinh thoi sém (vi dy, ty 16 thay d6i dinh thoi som
hodc gid tri didu chinh dinh thoi s6m) duge giri béi tram gdc, trong d6 1énh diéu chinh
dinh thoi som duge sit dung dé ra 1énh UE cap nhat dinh thoi sém, UE c6 thé diéu chinh,
theo 1énh didu chinh dinh thi sém, dinh thoi som dugc UE sir dung dé gii tin hiéu, dé
thu nhin dinh thoi sém da dugce diéu chinh.

UE giri dén tram gdc dua trén dinh thoi sém da diéu chinh, d6 1éch thoi gian thi hai,
s thay ddi giira d6 léch thi gian thit hai dwoc cap nht va do léch thdi gian tham chiéu,
hoc bd tham sb diéu chinh thi hai (tham khao Phuong phép 1 & trén). Tuong Gng, tram
gbc nhan duge thong tin twong tmg duge gii béi UE, nhén duge do 1éch thoi gian thur
hai, va con xac dinh xem c6 cip nhat do 1éch thoi gian hay khong, tirc la c6 cap nhat do
léch thi gian thi hai hay khong. D& biét hoat dong cu thé, hdy tham khao md ta trong
FIG.6 ma tram géc xac dinh, dua trén ngudng cap nhat, co cip nhat do léch thoi gian
thir nh4t bing cch sit dung do léch thoi gian thir hai hay khong. Chi tiét khong dugc
mo ta & day.

Néu tram géc xac dinh ré'tng d6 1éch thoi gian can dugc cap nhat, thi tram géc s€ gui
dén UE, d0 1éch thoi gian thit hai dugc cap nhat, su thay dbi gitra do 1éch thoi gian thir
hai duoc cap nhat va do 1éch thoi gian tham chiéu, hodc tham sb diéu chinh dugc st
dung dé chi ra do léch thoi gian thir hai dugc cap nhat. Déi voi thiét ké lién quan cla
cac tham sb ¢ trén dugc glri bsi tram gbc dén UE, hay tham khao phuong phéap & trén
d8 thu nhan 9 1&ch thoi gian thir nhat tir ban tin phat quang ba boi UE, phuong phéap
chi ra do 1éch thoi gian thir hai t61 tram gbc boi UE, va phwong phap chi ra do 1¢ch thoi
gian thtt nhét dugc cap nhat cho UE béi tram gde. Chi tiét khong duge mo ta lai & day.

Vi du, Kofrser1 trong phurong phap thu nhan d 1&ch thoi gian tht nhét tir ban tin phét
quang ba bai UE duogc thay bang Kofrerz cdp nhat (nghia 1a, do 1éch thoi gian thir hai
duoc cip nhét) va phuong phap nay bao gbm cong thirc (2) t6i cong thire (32) va cong
thue khac duoc liét ké. Tram géc gui it nhét mot gi4 tri tham sb ctia cac tham sd nhu Sk,
AKofrset, AKoffset_time, 0., va B t61 UE. Tuong tng, UE nhén dugc do6 1éch thoi gian thi hai
duoc clp nhat thong qua tinh toan bang céach sir dung phuong phép trong cong thire (2)
dén cong thirc (32) trong "phuong phép thu nhan do léch thai gian thir nhat tir ban tin
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phat quang ba boi UE".

Hon nita, UE thu nhan duoc do 1&ch thoi gian thir hai dugc cap nhat dua trén sy thay
d6i nhan dugc gitta dd 1éch thoi gian thir hai dugc cap nhat va do 1éch thoi gian tham
chiéu, hodc tham sb diéu chinh dugc sir dung dé chi ra d6 1éch thoi gian thir hai duoc
cap nhat. Sau khi d¢ 1éch thoi gian thir hai dugc cdp nhat c6 hiéu luc, UE s€ guri dén
tram gbc dua trén do 1éch thdi gian thtr hai dugc cap nhat, dit liéu lién két 1én do tram

gbe lap lich.

C6 thé hiéu rang dbi v6i phuong phép lién quan dén thoi gian hiéu dung cua d¢ 1éch
thoi gian thir hai dwgc cdp nhat, hdly tham khio mo ta cua phuong phap xac dinh thoi

gian hiéu dung ctia d6 1éch thoi gian thir hai. Chi tiét khong duge mo ta lai & day.

C6 thé hiéu ring di liéu lién két 1én trong hai cach n6i trén chi 1a thuat ngit chung,
va c6 thé 12 bit ky thong tin nao dugc gui boi UE.

Trong truong hop sau, UE ciing can cap nhat do 1&ch thoi gian thit hai. Vi dy, kich
ban 13 truong hop UE dugc chuyén giao cho 9, truong hgp UE chuyén ddi chum tia,
hodc trudong hop UE chuyén dbi phan bang thong BWP.

Can hiéu ring cdc chum tia khac nhau c6 thé duoc phan biét trong giao thirc dya
trén phan biang thong (bandwidth part, BWP), chi béo cAu hinh truyén (transmission
configuration indicator, TCI), hoac khéi tin hiéu ddng bd hoa (synchronization signal
block, SSB). Noi cach khac, chum tia ¢o6 thé duogc chi dinh dua trén BWP, TCI, hodc
SSB. Do d6, d6i v6i UE va tram géc, chuyén dbi chum tia c¢6 thé duoc chi dinh thong
qua chuyén ddi BWP, TCI hodc SSB. Do do, ddi v6i UE va/hodc tram géc, chuyén dbi
thuce té ¢6 thé 1a chuyén ddi BWP, TCI hodc SSB. Do d6, chum tia dugc md ta trong
sang ché ciing c6 thé dugc thay bang BWP, TCI hodc SSB.

Déi véi kich ban chuyén ddi chim tia, trong phuwong 4n nay cua sang ché, chum tia
trude khi chuyén dbi ¢6 thé duge goi la chum tia phuc vy, va chum tia sau Khi chuyén
d6i dugc goi 1a chum tia dich. Ngoai ra, tram géc truyén chiim tia phuc vy c6 thé duoc
goi la tram géc phuc vu (hodc tram géc phuc vu la tram géc ma chum tia phuc vu thudc
vé), va tram géc truyén chum tia dich c6 thé duoc goi la tram géc dich (hoac tram géc

dich 1a tram gbc ma chum tia dich thudc vé). FIG.3 duoc st dung lam vi du. Thiét bi
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dAu cudi hién tai ndm trong pham vi phit séng cua chum tia # 2. Chum tia # 2 13 chum
tia phuc vu ctia thiét bi diu cudi. Chum tia # 3 (hodc chum tia # 1) dugc UE st dung sau
khi chuyén dbi 13 chum tia dich. C6 thé hiéu rang chum tia phuc vu c6 thé dugc thay
bﬁng BWP phuc vu, TCI phuc vy, hodc SSB phuc vu. Theo d6, chum tia dich c6 thé
duoc thay br?mg BWP dich, TCI dich, hodac SSB dich. DPé d& mo ta, ph?m sau st dung

chum tia 1am vi du d€ mé ta cac phuong an cia sang che.

Trong kich ban chuyén giao, d6 l&ch thoi gian duge st dung trong chum tia phuc vu
hoiic chum tia dich c¢6 thé khac nhau. Do d6, UE can cép nhat do 1&ch thoi gian thir hai.
C6 thé hidu ring do 1&ch thoi gian thi hai dugc cap nhét & day c6 thé duoc hiéu 1a do
1éch thoi gian dugce st dung béi chum tia dich. Phén sau mo ta sang ché bang cach sir

dung d06 1éch thoi gian dugc st dung boi chum tia dich 1am vi du.

Tram gbc thong bao, trudce khi chuyén giao, UE ctia d9 1éch thoi gian dugce st dung

trong chum tia dich trudce theo hai cich sau:

(1) Gtri t6i UE, su chénh 1éch gitra d6 1&ch thoi gian s& dugc UE st dung trong chum

tia hodc 6 dich va do 1éch thoi gian dugc UE st dung trong chum tia hodc 6 phuc vu.

(2) UE tinh toan d¢ 1&ch thoi gian bang cach st dung dinh thoi sém duge thong bao
bdi tram géc s& duoc su dung trong chum tia hodac o6 dich. Tuc la,
Kotsee=[ TA_value/slot_duration]. TA value 1a dinh thoi sém dugc UE st dung trong 6
hodc chum tia dich, va Kofret chi ra do 1&ch thoi gian dugc UE st dung trong 6 hodc
chum tia dich. Theo cong thirc, tram géc c6 thé tinh toan d6 léch thoi gian ma UE st

dung.

Trong mot s6 kich ban, UE can thong béo cho tram gbc vé @0 léch thoi gian s& dugc
st dung trong chum tia hodc & dich. Vi dy, khi UE thyc hién chuyén giao giita cac vé
tinh, UE c6 thé tinh toén dinh thdi sém duoc st dung sau khi chuyén giao bang céch st
dung thong tin vi tri ciia UE va thong tin vi trf ciia v€ tinh dich (c6 thé thu nhan duoc tir
thong tin vé thién vin). Trong trudong hop nay, UE can bao céo do léch thoi gian s& duoc

UE sur dung trong chum tia hodc 6 dich. Hai phuong phap sau dugc bao gom:

(1) UE thdng bao cho tram géc vé gia tri do léch thoi gian s€ dugc tram géc st dung

trong chum tia hodc 6 dich.
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(2) UE g, dén tram gbc, dinh thoi sém dé UE sir dung trong chiim tia hodc 6 dich.
Tram géc nhén dugc dinh thoi sém do UE giri, va sau d6 thu nhén duogc, thong qua tinh
toédn, do léch thoi gian duwge UE st dung trong chum tia hodc 6 dich dua trén cong thirc
Kofse=| TA_value/slot_duration]. UE c6 thé tinh toan d6 1éch thoi gian dugc sit dung boi

UE theo cong thirc nay.

UE ¢6 thé nhan duoc do 1éch thoi gian dugc st dung trong chum tia hodc 6 dich
hoic su chénh léch giita cac dd 1éch thoi gian bang cach st dung ban tin phéat quang ba,
trong d6 ban tin phat quang ba c6 thé bao gdm bit ky mot hodc nhiéu SIB 1, MIB hoic
OSI. Ngoai ra, UE c6 thé nhan dugc, bang cach st dung bit ky mot hodc nhiéu ban tin
RRC, DCI, DCI nhém, MAC hodc TAC, do6 Iéch thoi gian dugce st dung bdi chum tia
dich. Theo tity chon, ngoai viéc thu nhan dugc, bang cach sir dung ban tin phat quang
b4 hodc ban tin don hudng, do léch thoi gian dugce sir dung trong chum tia dich, UE c6
thé con thu nhén dugc, theo cach da hudng, do 1€ch thoi gian dugce st dung trong chum
tia dich. Theo tuy chon, dd 1éch thoi gian dugce stir dung bdi chum tia dich c6 thé duoc
truyén ciing véi dit liéu hodc dugc dwa vaio PDSCH duogc phan bd riéng biét. C6 thé hiéu
rang UE c6 thé thu nhan dugc, bang cach sit dung phuong phép trén, su thay ddi giira

- d0 léch thoi gian dugc st dung trong chum tia dich va do 1&ch thoi gian tham chiéu.

Ngoai ra, khi UE thuc hién chuyén ddi chiim tia, d6 1éch thoi gian duoc UE st dung
trong chim tia dich c6 thé duoc giri trong bao hiéu BWP ban dau, bao hiéu chung lién
két xubng BWP (BWP-DownlinkCommon), b4o hiéu chung lién két 1én BWP (BWP-
UplinkCommon), bdo hiéu danh riéng cho lién két xubng BWP (BWP-
DownlinkDedicated), bdo hiéu danh riéng cho lién két 1én BWP (BWP-
UplinkDedicated), hodc bdo hiéu do luong (MeasObjectNR). Sau ddy dua ra mot s6 vi

du cu thé.

Vi du, khi UE thuc hién chuyén d6i chum tia, néu UE chuyén sang BWP ban dau,
Kofset duge phan phdi trong bao hidéu RRC twong tmng véi BWP; néu UE chuyén sang
BWP khéng ban dau, Kotser duge phan phdi trong BWP-DownlinkCommon hodc BWP-
UplinkCommon. O day, Kofret ¢6 thé 14 thong tin lién quan dén viéc thu nhan dugce do
léch thoi gian, vi dy, gia tri tham s6 hodc chénh léch tham sé nhu gi4 tri d6 1éch thoi

gian, Sk, AKoffset, AKoffset time, 0 Va .
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Vi du, khi UE thuc hién chuyén d6i chiim tia, tram gbc c6 thé guri @én UE bang cach
st dung bao hiéu BWP-DownlinkDedicated va BWP-UplinkDedicated, Kottset dugc st
dung trong chum tia dich; hodc gui tdi UE, chénh léch gifta Koffset dugc st dung trong

chum tia dich va Kofret dugc st dung trong chum tia phuc vu. Vi du nhu sau:
Vi dy, dinh dang bao hiéu do tram gbc phan phdi nhu sau:
BWP-DownlinkDedicated ::=SEQUENCE {
pdcch-Config SetupRelease {PDCCH-Config}
pdsch-Config SetupRelease {PDSCH-Config}
sps-Config SetupRelease {SPS-Config}
radioLinkMoosystemConfig SetupRelease {RadioLinkMoosystemConfig}

Koffset INTEGER (0... m)

}
Ngoai ra,
BWP-UplinkDedicated ::=SEQUENCE {
pucch-Config SetupRelease {PUCCH-Config}
pushch-Config SetupRelease {PUSCH-Config}
configuredGrantConfig SetupRelease {ConfiguredGrantConfig}
srs-Config SetupRelease {SRS-Config}
beamFailureRecoveryConfig SetupRelease {BeamFailureRecoveryConfig}

Koffset INTEGER (0... m)

}

Tham sb Koffset c6 thé biéu thi Kosser duoc UE sit dung trong chum tia dich hodc
biéu thi su chénh léch gitta Kofrser duge st dung trong chum tia dich va Kofret duge st

dung trong chum tia phuc vu. Trong tin hiéu ¢ trén, m biéu thi s6 nguyén duong, vi du,

-63-



52247 64/155

m=16. Vi du, UE nhéin bdo hiéu BWP-DownlinkDedicated do tram géc guri, sau d6 doc
Koffset trong bao hiéu, trong d6 gia tri ciia Koffset la gia tri duwgc xac dinh boi tram gbc
tir 6 nguyén tir 0 dén 16.

Truée khi bat ddu BWP hodc chuyén giao chiim tia hodc 6, quy trinh do ludng can
dugc kich hoat. Do d6, tram géc c6 thé con gui, té1 UE béng cach st dung bdo hiéu
RRC twong tng trong ciu hinh do luong va chuyén giao, Kofrset dwgc UE st dung trong
chum tia dich hodc chénh léch gitta Kofrer duge sit dung trong chum tia dich va Kosfset
dugc st dung trong chum tia phuc vu.

Vi dy, dinh dang bao hiéu do tram gdc phan phéi nhu sau:

MeasObjectNR ::=SEQUENCE {
carrierFreq ARFCN-ValueNR,

Koffset INTEGER (0... m)

}

Theo quy trinh bao hiéu chuyén giao gifta cac 0, Kottset dugce sir dung trong chum tia
dich dugc giri @én UE trong chiim tia ctia 6 phuc vu bang cach sir dung ban tin RRC tai
cdu hinh (Reconfiguration); va sw chénh 1éch gitta Kot duge st dung trong chuim tia
dich va Kofrset duoc sir dung trong chum tia phuc vu dugce gui dén UE.

C6 thé hiéu rang cac phuong phap phan loai & trén c6 thé duoc két hop 14n nhau. Vi
du, phuong an cua sang ché dé xuét phuwong phap cap nhat d 1&ch thoi gian, nhu thé
hién trong FIG.10a va FIG.10b.

Nhu duoc thé hién trong FIG.10a, phuong phép cap nhét do léch thdi gian bao gdm
cac budce sau.

1001. Tram gdc phat quang b dinh thoi sém chung (common TA) va do 1éch thoi
gian thit nhat (Kofet1).

1002. UE gti phin m& déau truy cap ngau nhién dén tram gbc. Tuong tmg, tram gbe

nhén dugce phan mé dau truy cip ngau nhién.

Theo tuy chon, UE khong c6 chirc nang dinh vi c6 thé giri phan mé dau truy cap
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ngAu nhién biang cach sir dung dinh thdi sém chung. UE ¢6 chirc nang dinh vi c6 thé guri
phan mo dau truy cAp ngiu nhién bang cach st dung dinh thoi sém thu nhan dugc dya
trén thong tin vi tri ciia UE va thong tin vé tinh. Ngoai ra, UE c¢6 chirc ning dinh vi ¢6

thé giri phin mé d4u truy cap ngiu nhién bang cach st dung dinh thdi sém chung.

1003. Tram gbc gli phan hdi truy cdp ngiu nhién dén UE, trong d6 phan hoi truy
cap ngau nhién bao gbm lénh dinh thdi sém. Twong tng, UE nhan dugc phan hdi truy

cap ngau nhién.

1004. UE x4c dinh do 1éch thoi gian thir hai dya trén dinh thoi sém da st dung (tirc

la dinh thoi s6m maoi nhét), vi du, theo cong thirc (1).

Theo tuy chon, UE c6 thé nhan duoc do 1éch thoi gian thiy hai theo cong thire (1) va
xac dinh, bing cach sir dung ngudng cp nhat & trén, dé cap nhat do 1éch thoi gian thir

nhét bing cach st dung do léch thoi gian thit hai.

1005. UE giti ban tin Msg3 dén tram gdc dua trén do léch thoi gian thi nhat phat
~ quang ba. Tuong Ung, tram gbc nhan dugc ban tin Msg3 dwa trén do léch thoi gian thu

nhit. Msg3 bao gdbm d6 1éch thoi gian thi hai.

1006. Tram gbc guri ban tin giai quyét tranh chép hodc ban tin gidi quyét xung dot
t6i UE. Tuong g, UE nhén dugc ban tin giai quyét tranh chap hodc ban tin giai quyét
xung dot.

1007. Tram gdc gti 1énh diéu chinh dinh thoi sém t6i UE. Tuong Gng, UE nhén
dugc 1énh diéu chinh dinh thoi som.

1008. UE xéc dinh dinh thoi sém méi nhat dya trén 1énh diéu chinh dinh thoi s6m,
hoic thong tin vi tri ciia UE va théng tin vi tri ctia vé tinh. Hon nita, sau khi xac dinh
dinh thoi sém m&i nhét, UE c6 thé tinh toan do 1éch thoi gian thi hai dugc cép nhat dua
trén dinh thoi sém méi nhit. UE gui d6 léch thoi gian thi hai duge cap nhat dén tram
gbe.

1009. UE gti, t6i tram gbc dua trén do 16ch thoi gian thit hai, dit liéu lién két 1én do
tram géc 1ap lich. Tuong Gng, tram géc nhan dit li€u lién két 1én dua trén do l1éch thoi

gian thir hai.

Theo tuy chon, sau khi do 1éch thoi gian thir hai dugc cap nhét c6 hi€u luc, UE c6
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thé con giti, t6i tram gbc dua trén dd 1éch thoi gian thir hai duge cép nhat, dit lidu lién

két 1én do tram gdc 1ap lich.

Phuong phap thé hién trong sdng ché dugc mo ta bang cach st dung vi du. Gia thiét
rang khoang cach séng mang con cia lién két 1én 12 15 kHz. Trong qua trinh truy cép
ngau nhién, do tré kha hdi t6i da do phia tram gdc thu nhan duge thong qua tinh toan
dya trén pham vi phil song chum tia 1a 20,87 ms, va Koffset1 thu nhan duoc thong qua tinh
toan dua trén gia tri 1a 21. Phia tram gbc giri Kofrsei=21 t61 UE thong qua phat quang ba
hodc Msg2, va UE gui Msg 3 bang cach sir dung Kofretr=21. Ngoai ra, UE xéac dinh,
thong qua tinh toan dya trén gid tri TA méi nhét dugc stir dung khi giri Msg3, liéu Kofrset1
¢ can duge cip nhat hay khong. Gia dinh réng gia tri TA dugc st dung khi UE gii
Msg3 1a 19,9 ms, nghia 1a TA New=19,9 ms. Trong trudong hop nay, Koffser2 :
Koftsetz=| TA_ New/slot_duration]=20 dugc tinh. Néu Kofret1 thay d6i, UE s& gui

Koftsen=20 m&i dén tram gde trong Msg3.

Sau khi UE truy cép thanh cdng vao hé¢ théng, trong qu4 trinh truyén thong tiép theo
gitta UE va tram gbc, khoang céch gitra UE va vé tinh thay dbi, va dinh thoi sém ctla
UE ciing thay ddi theo. Sau khi UE thu nhén duoc, thong qua tinh toan, dinh thoi sém
mé&i nhét dua trén lénh didu chinh TA hodc 1énh t 1¢ TA do phia tram géc cung cdp hodc
dua trén thong tin vi tri va thong tin thién vén ctua UE, dinh thoi sém gui dit liéu lién két
1én bang UE thay di. Néu gia tri TA dugc UE st dung tai thoi diém nay 12 18,9 ms va
UE tim thdy, dua trén Kofreo=[TA New/slot_duration]=19, rang gia tri TA khac véi

Koftserz hién dang duoc st dung, UE béo céo Koftserr den tram goc.

Dé tranh lap lai, phan sau chi cho thay su khic biét gitta phuwong phap dugc thé hién
trong FI1G.10b va phuong phéap thé hién trong FIG.10a.

Déi v6i bude 1101 dén bude 1103, hay tham khao twong tmg tir bude 1001 dén bude
1003.

1104. UE gtri Msg3 dén tram gbc duya trén do 1&ch thoi gian thi nhét phat quang b4.
Tuong Ung, tram gbc nhan Msg3 duya trén do 1éch thoi gian thi nhit. Msg3 bao gdm
dinh thoi sém dugc st dung boi UE.

1105. Tram géc x4c dinh @6 l1éch thoi gian thir hai dya trén dinh thoi sém duge st
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dung boi UE.

Theo tuy chon, sau khi tram géc thu nhan do 1&éch thoi gian thir hai dua trén dinh
thoi sém duoc UE st dung, tram géc c6 thé con x4c dinh, béng cach st dung ngudng
cap nhat & trén, dé cap nhét do 1&ch thdi gian thi nhat bang cach st dung dd 1éch thoi
gian thir hai.

1106. Tram gbc giri ban tin giai quyét tranh chép hodc ban tin giai quyét xung dot
t6i UE. Tuong tmg, UE nhin dugc ban tin giai quyét tranh chép hodc ban tin giai quyét
xung dot. Ban tin giai quyét tranh chap hoic ban tin giai quyét xung dot bao gbm do
1éch thoi gian thir hai.

1107. Tram gbc guri 1énh didu chinh dinh thoi sém t6i UE. Twong tng, UE nhén
duoc 1énh diéu chinh dinh thoi sém.

Hon nita, UE x4c dinh dinh thoi som m6i nhét dwa trén 1énh diéu chinh dinh thoi
sém, hodc thong tin vi tri ctia UE va thong tin vi tri cua tram géc.

1108. UE gtri dinh thoi sém m6i nhét dén tram géc. Tuong tng, tram géc nhan duogc
dinh thdi sém méi nhat.

Hon nita, tram géc xac dinh d6 1éch thoi gian th hai duge cép nhat dua trén dinh
thdi sém méi nhat, va tram gdc s& giri do 1éch thoi gian thi hai duge cap nhat t6i UE.

1109. UE gui dit lidu lién két 1én dén tram gboc dwa trén do 1éch thoi gian thi hai.
Tuong tmg, tram gdc nhan dit lidu lién két 1én dya trén d6 1éch thoi gian thir hai.

Theo tity chon, sau khi d 1éch thoi gian thir hai duoc cap nhat c6 hiéu luc, UE co
thé con giri dit liéu lién két 1én dén tram gbc dua trén do 1&ch thoi gian thi hai duge cap
nhat.

C6 thé hiéu ring FIG.10a va FIG.10b chi 12 hai vi du. Cac phwong phéap phén loai
duoc thé hién trong sang ché c6 thé duoc két hop thém dua trén logic ndi, va cac giai
phap nam trong pham vi béo hd cua sang ché.

Phuong phép néu trén co thé dugc ap dung cho kich ban: khu vuc (chum tia, 6 hodc
BWP) dugc bao pht boi tram géc ¢6 thé bao gém UE c¢6 chtrc nang dinh vi hodc c6 thé
bao gdm UE khong c6 chirc nang dinh vi, hodc c6 thé bao gdbm UE khong st dung chirc
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ning dinh vi. Ngoai ra, phuong phap néu trén co thé duoc ap dung cho kich ban trong
d6 UE trong khu vuc dugc bao phu béi tram géc khong ¢6 chirc nang dinh vi hodc khong
st dung chirc nang dinh vi. Vi dy, vi UE khong c6 chuc néng dinh vi hodc khong su
dung chirc nang dinh vi, UE cAn xac dinh d6 1éch thoi gian thir nhét dya trén phat quang
ba dinh thoi sém chung cua tram gbc. Ngoai ra, cong thirc ¢ trén (1) c6 thé dugc thay

bang cong thirc (33):
Koftseo=[(TA. common+TA command)/slot_duration] (33)

TA common la dinh thoi sém chung, va TA_command 1a do 16n diéu chinh dinh

thoi s6m dugc bao gdm trong phan hdi truy cép ngau nhién.

Ngoai ra, phuong phép néu trén co thé con duoc 4p dung cho kich ban: UE didu
chinh dinh thoi sém theo ding 1énh dinh thoi som do tram géc giri, va UE diéu chinh
dinh thoi sém theo diing 1énh diéu chinh dinh thdi sém cta tram gbc.. Do d6, ca UE va
tram gbc déu biét gia tri didu chinh dinh thoi sém ma UE sir dung theo thoi gian thuc.
Trong truong hgp nay, do UE diéu chinh dinh thoi sém theo dung phuong phap dugc
chi ra béi tram gde, sau khi UE nhan dugc Msg2 do tram gbc giri, thi Msg3 do UE giri
¢6 thé khong bao gom thong tin chi bdo. Sau khi tram gbc giri 1énh diéu chinh dinh thoi
s6m dén UE, thi UE khong giri d6 1éch thdi gian thir hai dugc cap nhat, bd tham s6 dicu
chinh thit hai, hodc twong tu dén tram gdc. Tirc 13, trong kich ban nay, UE diéu chinh
dinh thoi sém theo ding lénh dinh thoi sém (c6 trong Msg2) va [énh diéu chinh dinh
thoi sém do tram gde gui. Do d6, ca tram gbc Ve‘t UE déu biét su thay dbi ctia do léch
thoi gian. Tram géc va UE c6 thé théng nhét vé cong thirc cdp nhat do léch thoi gian, va

tram gbc va UE c6 thé cap nhat do 1&ch thoi gian theo cong thirc va ngudng cép nhét.

Do d6, trong trudng hgp UE khong c6 chitc nang dinh vi hoac khong st dung chirc
nang dinh vi, phuong phéap nay d& xuit phuong phéap cdp nhat do 1éch thoi gian ma
khong c6 tuong tac béo hi€u, co thé tiét kiém chi phi bao hiéu. Phuong phéap cu thé bao
gdm nhirng diéu sau day.

UE diéu chinh dinh thoi sém da sir dung theo 1énh diéu chinh dinh thoi som clia
tram géc. Khi d@6 16n diéu chinh dinh thoi sém dugc UE st dung thay dbi, UE c6 thé
x4c dinh xem c6 cip nhat do 1&ch thoi gian hay khong (trong truong hop nay, do lon

didu chinh dinh thoi sém méi nhat dugc thay bang TA New) voi tham chiéu dén su

-68-



52247 69/155

chénh léch giita d 1&ch thoi gian thu nhén dugc theo cong thirc (1) va d 1&ch thoi gian
hién dugc st dung. Dé biét hoat dong cu thé, hay tham khao mo ta trong FIG.6 viéc xac
dinh, béi UE dua trén ngudng cip nhat, c6 cp nhat dd 1&ch thoi gian thir nhit bang cach
st dung do 1éch thoi gian thit hai hay khong. Chi tiét khong duge mé ta ¢ ddy. Néu UE
x4c dinh cip nhat do 1éch thoi gian, thi o 1éch thoi gian méi duge sit dung dua trén thoi
gian hiéu dung. D& biét thiét ké lién quan vé thoi gian hiéu dung ctia khoang thoi gian
duoc cip nhat, hay tham khao md ta ctia phuong phap xac dinh thoi gian hi€u dung cua

do 1éch thoi gian thir hai. Chi tiét khong duge mo ta lai & day.

Trong khi giri Iénh diéu chinh dinh thoi sém dén UE, tram géc ¢6 thé tinh toan dinh
thoi s6m dang dugc UE st dung tai thot diém nay. Do dd, chénh 1éch gitra do 1éch thoi
gian thu nhan dugc theo cong thirc (1) va do 1éch thoi gian dang dugc sir dung c6 thé
duoc st dung dé xac dinh xem c6 cap nhat do 1éch thoi gian hay khong. Pé biét hoat
dong cu thé, hay tham khao md ta trong FIG.6 ma tram géc xac dinh, dua trén ngudng
cp nhat, c6 cap nhat do 1éch thoi gian thi nhét bang cach sir dung do 1&ch thoi gian thir
hai hay khong. Chi tiét khong dugc mé ta & day. Néu tram gbe xac dinh cap nhat do 1éch
thoi gian, thi do léch thoi gian méi duge sit dung dua trén thoi gian higu dung. Dé biét
thiét ké lién quan vé thoi gian hidu dung ctia khoang thoi gian dugc cap nhat, hay tham
khao mé ta cuia phuong phap xac dinh thoi gian hiéu dung ctia d6 l1éch thoi gian thit hai.

Chi tiét khong duge md ta lai & day.

Phuong phép tiét kiém bao hiéu bang cach cho phép UE va tram gbc tinh toan va
cap nhat do 1éch thoi gian bang cach st dung cung mot cong thirc. C6 thé hiéu rang
phuong phap dugc mo ta bang cach sir dung cdng thirc (1) 1am vi dy, va dang cu thé cta

cbng thirc khong bi gidi han.

Nghia 13, UE va tram gbc ¢6 thé x4c dinh riéng biét dd 1&ch thoi gian cép nhat theo
cung mot cong thirc hodc phuwong phap, dé do léch thoi gian cap nhét ¢6 thé c6 hiéu luc
truc tiép tai thoi diém xac dinh hodc thoi gian dat truée hodc thoi gian dugc chi dinh
trong giao thirc. Trong phuong phap nay, tranh dugc tuwong tac bao hi€u gitta UE va tram
gbc, va tiét kiém cac chi phi bao hiéu chung.

Phén sau md ta phuong phép khac dé cap nhat do 1&ch thoi gian theo sang ché.

DPé giam do tré truy cdp va chi phi bao hiéu, hién tai, quy trinh truy cap ngéu nhién
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hai bude duoc d& xuat. Nhu dugc thé hién trong FIG.11, trong budc thir nht, thiét b
dAu cubi ddng thdi giri phdn md dAu truy cap nglu nhién (phin mé dau) va dit liéu dén
tram gdc. Trong budc tht hai, tram gbc giri phan hdi truy cap ngiu nhién dén thiét bi
dAu cubi. Trong quy trinh truy cip ngau nhién hai budc, theo mot khia canh, thiét bi dau
cubi s& giri phan mé dau truy cp ngiu nhién va dit liéu trong budc thir nhét, do d6 lam
giam d6 tré cia qua trinh truyén dit liéu lién két 1én. Theo mot khia canh khac, tram gbc
khong cAn giri thong tin 1ap lich twong tmg v6i Msg3 t6i thiét bi dau cudi, do d6 c6 thé
gidm chi phi bdo hiéu. N6i chung, MsgA c6 thé duge st dung dé bicu thi ban tin twong
tac thir nhét cta truy cap ngau nhién hai budc. MsgA duoc gii béi thiét bj dau cubi dén
tram gbc. MsgA bao gdm phan mé diu MsgA va phan dit liéu MsgA. Phén m& dau dugc
thuc hién trén kénh truy cip ngiu nhién vat Iy (physical random access channel, PRACH)
cua MsgA, va phan dit liéu dwoc thyc hién trén kénh vét Iy PUSCH cta MsgA.

FIG.12 1 luu dd so dd cua phuong phéap dé cap nhat do 1&ch thoi gian theo phuong
4n cua sang ché. Tuy chon, phuong phép ¢ thé dugc 4p dung cho truy cp ngau nhién
hai bu¢c. Nhu dugc thé hién trong FIG.12, phuong phéap bao gdm cac budc sau.

1201. Tram gbc phét quang ba do 1&ch thi gian thir nhét Kofrser1. Ngodi ra, tram gbe
phét quang ba bat ky mot hoic nhiéu dinh thoi sém chung (common TA), d§ cao quy
dao tai do tram géc duoc dit, thoi lugng cua cua s6 nhan MsgB, va thoi lugng tré khoi
dong cua cira s6 nhan MsgB. Déi v6i phuong phap nay, hdy tham khao phuong phap &
trén dé thu nhan do léch thoi gian thir nhat tr ban tin phat quang ba boi UE. Chi tiét
khong duge md ta lai & day.

1202. UE gtri MsgA dén tram gbc bang cach sir dung gia tri TA hodc TA chung phat
quang ba do UE tinh todn, dé ap dung cho viéc truy cap hé théng. Tuong (g, tram gbc
nhan MsgA.

1203. Tram gbc giri MsgB dén UE. Tuong Gng, UE nhan dugc MsgB.

MsgB bao gém 1énh dinh thoi sém, ID mé déu, va tuong tu.

1204. UE guri ban tin HARQ-ACK ciia MsgB dén tram gbc dua trén do léch thoi
gian thtr nhét Kogsen. Tuong tmg, tram gbc nhan duoc ban tin HARQ-ACK.

Theo tuy chon, UE ¢6 thé con xac dinh do léch thoi gian thir hai Kofrer dua trén dinh
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thoi s6m da st dung. D6i v6i mbi quan hé gitta Kofrerz va Koftser1, hiy tham khao ngudng
cap nhat & trén trong FIG.6. Trong trudng hop nay, dinh thoi sém ma UE st dung c6 thé
dugc hidu 12 dinh thoi sém duge xac dinh theo 1énh dinh thoi sém c6 trong MsgB.

1205. UE giri thong tin chi bao dén tram gbc. Tuong ting, tram gbc nhéan dugce thong

tin chi bao.

Théng tin chi bao duge sit dung dé chi ra do léch thoi gian thit hai. C6 thé hiéu réng,
dé biét cach chi ra do 1éch thoi gian thir hai, hdy tham khao phuong phap néu trén, trong
do6 UE chi ra do l1éch thoi gian thir hai cho tram gbe.

Sau khi UE gti thong tin chi bao dén tram gbc, tram gdc s& nhan dugc thong tin chi
bao do UE gtri va nhan dugc do 1éch thoi gian tht hai. Sau khi d0 1éch thoi gian thir hai
¢6 hiéu lyc, UE s& giri dén tram gbc dua trén do 1éch thoi gian thir hai dugc cdp nhit,
dit liéu lién két 1én béi tram gbc.

C6 thé hidu réng dbi v6i phuwong phép lién quan dén thoi gian hiéu dung ciia do 1éch
thoi gian thtr hai, hdy tham khao m6 ta cua phwong phap xac dinh thoi gian hiéu dung

cuia do 1éch thoi gian thir hai. Chi tiét khong dugc md ta lai ¢ day.

Theo tuy chon, trong buée 1201 da néi ¢ trén, tram gbc chi co thé phat quang ba
thong tin vé dinh thdi sém chung (common TA). Trong truong hop nay, UE khong c6
chire nang dinh vi ¢6 thé st dung TA chung dé giri phan mé dau dé xin quyén truy cap.
UE ¢6 chirc ning dinh vi thu nhan dugc gia tri TA twong dbi chinh xé4c dua trén thong
tin vi tri cia UE va thong tin vi tri cia vé tinh (c6 thé thu nhan dugc tir thong tin thién
vin), sau d6 thuc hién didu chinh dinh thoi sém dé giri phdn mé dau. Do d6, khi gui
MsgA, UE c6 chire néng dinh vi co thé sir dung dir liéu PUSCH dé mang gi4 tri TA ma
UE str dung. Dé biét phuong phap giri gié tri TA, hdy tham khéo phuong phap bao cdo
gia tri TA méi nhit dugc UE st dung trong Msg3 trong truy cdp ngau nhién bdn bude.
Sau khi nhén duoc gia tri TA, tram géc 6 thé x4c dinh, dya trén gia tri TA méi nhét cia
UE, ¢6 cap nhat d) 1&ch thoi gian hay khong, va cho thiét ké lién quan dén viéc xac dinh
c6 thuc hién cap nhat hay khong, hdy tham khdo ngudng cap nhat ¢ frén trong FI1G.6.

Theo tuy chon, néu tram géc 6 thé phén biét liéu churc ndng dinh vi dugc sir dung

bdi UE hay khong, theo mot sd phuong 4n, UE khong c6 chirc nang dinh vi ¢6 thé khong
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mang gia tri TA dugc UE str dung trong MsgA. Vi du, phuong phap dé phan biét lidu
UE ¢6 st dung chirc ning dinh vi hay khong 12 phan biét liéu UE c6/str dung chirc ndng
dinh vi hay khong dya trén cdc nhom mé dau khac nhau, dua trén ma dinh danh trong
tin hiéu lién két 1én, hodc dua trén viéc liéu UE c6 mang gia tri TA dd st dung trong

MsgA hay khong.

Theo tuy chon, néu tram géc khong thé phén biét dugc liéu UE c6 chirc nang dinh
vi hay khong, thi UE khong c6 chic nang dinh vi cling mang, khi giri MsgA, gia tri TA
duge UE sur dung trong dir liéu PUSCH. Dé biét phuwong phap giri gid tri TA, hay tham
khéao phuong phép bao céo gia tri TA méi nhét dugce UE st dung trong Msg3 trong truy

cép ngau nhién bon budec.

Trong mot sd phurong 4n, sau khi tram gbc nhan dugc MsgA, néu MsgA mang gia
tri TA dugc UE st dung, thi tram géc s& xac dinh, theo cdng thirc
Kofe=[TA. New/slot_duration] hodc Kosser=[(TA_New+TAC_value)/slot_duration], vi
du : Koftset1 €6 cin duoc cap nhat hay khong, dya trén ngudng cdp nhét ¢ trén. TAC _value
1a gié tri diéu chinh duoc bao gém trong lénh diéu chinh dinh thoi sém s& dugc tram géc
giri dén UE. C6 thé hiéu rang gia tri TA dugc UE st dung trong MsgA c6 thé dugc sir
dung dé xac dinh @6 léch thoi gian thir hai Koser hodc duge st dung dé xac dinh xem
lidu do léch thoi gian ¢6 cin duge cap nhat hay khong. Ngoai ra, tram gbc giri gia tri

Koftser dén UE bang cach sir dung MsgB.

Trong cac phuong an khéc, néu MsgA khong mang gid tri TA dugc UE st dung, thi
n6 chi ra ring UE st dung gi4 tri TA chung phat quang ba dé gtri phan mo dau. Do do,
c& UE va tram gbc déu st dung cong thirc Kofrse=[TA_common/slot_duration] hogc
Koftsee=[(TA_New+TAC value)/slot_duration| dé thu nhan duoc Kofrer. Trong truong
hop nay, ca phia tram gbc va phia UE déu biét Kofrerr duoc UE sir dung. Trong truong
hop nay, MsgB do tram gbc guri dén UE c6 thé khong mang Kofrern. Tuy nhién, néu su
chuyén dong cia v¢ tinh va su thay dbi cua TA duoc UE suir dung dugce xem xét, phia

tram gbc c6 thé thong bao cho UE v& Koferz bang céch str dung MsgB.

C6 thé hiéu ring dé mé ta cu thé vé phuong phap chi béo va thoi gian hiéu dung ctia

do 1éch thoi gian thir hai, hdy tham khao phuong phép 6 trén.

Tuy chon, phuwong phap dugc thé hién trong FIG.12 c6 thé con bao gdm:
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tram gbc giri 1énh didu chinh dinh thoi sém dén UE, va UE nhén 1énh diéu chinh
dinh thoi s6m; va

UE giti thong tin dit liéu dén tram gbc theo 1énh diéu chinh dinh thoi sém, trong d6
thong tin dit li€u bao gdm do léch thoi gian thir hai dugc cép nhat; hodc thong tin dix
lidu bao gdm bo tham sé didu chinh th hai, va bd tham s6 diu chinh thtr hai duge sir

dung dé xac dinh d6 1&ch thoi gian tht hai dugc cap nhat.

C6 thé hiéu rang phuong phéap néu trén dé cap nhat do léch thoi gian trong phuong
phép truy cip ngau nhién hai bude co thé duoc ap dung cho UE, trong khu vuc duoc
bao phu boi tram g, khdng c6 chirc nang dinh vi hodc khong st dung chirc nang dinh
vi, va ciing c6 thé duoc 4p dung cho UE dé diéu chinh dinh thoi sém theo ding 1énh
dinh thoi sém do tram gbe gtri. Do d6, ca UE va tram gdc déu biét gid tri diéu chinh dinh
thoi sém duge UE sit dung theo thoi gian thuc.

Trong cac phuong phap néu trén, diéu chinh dinh thdi sém duoc thue hién boi UE.

“Tuy nhién, c6 thé c6 kich ban trong d6 phia tram gbc bu cho mot phan do tré, va UE
thuc hién didu chinh dinh thoi s6m d6i v6i do tré con lai.

Trong trudong hop nay, khi UE xac dinh d6 1éch thoi gian, gia tri cua viéc thuc hién
bl tré trén tin hiéu lién két 1én & phia tram gdc c6 thé bi trir khoi tham s6 & trén lién quan
dén dinh thoi sém.

Vi du, cong thirc & trén Komen=[max_RTD/slot_duration] ¢ thé dugc thay bang
cong thirc sau:

Kofsett=[max_RTDD/slot_duration] (34)
max_RTDD=max_RTD — delay_compensated (35)

( day, max_RTDD biéu thi sy chénh léch do tré khi hoi t6i da clia chum tia hodc 6
duoc vé tinh bao phu; delay compensated cho biét gia tri cua viéc thuc hién bu tré trén
tin hidu lién két 1én & phia tram gde. C6 thé biét ring chénh léch do tré khir hoi t6i da 1a
chénh 1&ch giita do tré khtr hoi tdi da gitra UE trong chum tia hodc 6 va tram gbc va gia
tri bu tré & phia tram gde.

Vi du, cong thic trén (11) c6 thé dugc thay bang cong thirc sau (36):
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Kofiset=[(RAR_window+RAR_delay _
delay compensated)/slot_duration]+AKofset (36) d

Vi du, cong thure trén (33) co thé duoc thay bang cong thirc sau (37):
Kottse=[(TA_command)/slot_duration] (37)

Phan trén mo ta chi tiét cac phuong 4n cia sang che, va phan sau mo td may truyén

thong trong sang ché.

FIG.13 1 so dd cAu tric cia may truyén thong theo phwong an cia sang ché. Nhu
duge thé hién trong FIG.13, may truyén thong bao gbdm don vi xtt ly 1301, don vi giri
1302 va don vi nhan 1303.

Theo phuong an, don vi xtr ly 1301 duoc tao cAu hinh dé tao ban tin thit ba. Ban tin
thit ba bao gdm thong tin chi bdo, trong d6 thong tin chi bdo duge sir dung dé chi ra do
1éch thoi gian thit hai, d6 1éch thoi gian thir hai 1a do 1&ch thoi gian thar nhét dugc cap
nhat, va do 1éch thoi gian thu nhét dugc st dung dé chi ra muc @6 tré cua viéc gui ban

tin thir ba boi may truyén thong.

Don vi gui 1302 duoc tao cAu hinh dé gui ban tin thir ba dén thiét bi mang duya trén
d6 1éch thoi gian tht nhat. Don vi giri 1302 con dugc tao cAu hinh dé g ban tin thi

nim dén thiét bi mang dua trén do 1&ch thoi gian thir hai.

Theo mot céch thue hién kha thi, don vi gii 1302 con duoc tao cAu hinh dé giri ban
tin thir nhat dén thiét bi mang, trong d6 ban tin thir nhat bao gdm phan mé dau truy cap
ngau nhién. Pon vi nhén 1303 con dugc tao cAu hinh dé nhan ban tin thi hai do thiét bi
mang guri, trong d6 ban tin thir hai bao gbm ban tin phan hdi truy cap ngiu nhién. Pon
vi nhan 1303 con dugc tao cAu hinh dé nhan ban tin thi tv do thiét bi mang gui, trong

d6 ban tin thtr tw bao gdm ban tin phan giéi tranh chép truy cap ngiu nhién.

Theo mot cach thuc hién kha thi, thong tin chi bdo dugc st dung dé chi ra do léch
thoi gian thr hai bao gbdm: Thong tin chi bao bao gdm d6 1&ch thoi gian thir hai.

Theo mot cach thuc hién kha thi, thong tin chi bdo dugc st dung dé chi ra do léch
thoi gian thir hai bao gdm: Thong tin chi bio bao gdm bd tham s6 diéu chinh tht nhat,

va bo tham sb didu chinh thir nhét dugc st dung dé x4c dinh do 1éch thoi gian thit hai.
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Theo mot cach thuc hién kha thi, bo tham sb diu chinh thir nhat bao gdm bét ky
mot hodc nhiéu tham sd sau: tham s6 dugc xac dinh dua trén thoi lugng tré khéi dong
clia ctra s6 nhan phan hdi truy cAp ngiu nhién RAR, va thoi lugng cia cira sd nhan RAR;
hodc tham s6 dugc xac dinh dya trén thoi lugng tré khoi dong cia bo dinh thoi phan giai
tranh chép truy cip ngiu nhién, va thoi lugng cia b dinh thoi phan giai tranh chép truy

cap ngau nhién; hodc

tham sb dugc xac dinh dua trén dinh thdi sém chung; hodc tham s6 duge xac dinh
dua trén d6 cao quy dao cua thiét bi mang; hozc tham s duoc xac dinh dya trén do tré

khir hdi gitra may truyén thong va thiét bi mang.

Theo mot cach thue hién kha thi, ban tin thi tu bao gém d6 1éch thoi gian thir hai;
hoiic ban tin tha tw bao gdm su thay dbi giita do léch thoi gian th hai va do 1éch thoi
gian tham chiéu, trong d6 do 1&ch thoi gian tham chiéu 1a do 1éch thoi gian hién duoc sir

dung bdi méy truyén thong hodc do léch thoi gian dat trude.

Theo mot cach thuc hién kha thi, don vi nhan 1303 con dugc tao cAu hinh dé nhan
thong tin hiéu dung do thiét bi mang giri dén, trong d6 thong tin hiéu dung dugc st dung
dé chi ra thoi gian hiéu dung ctia do 1éch thoi gian thir hai. Ngoai ra, don vi gui 1302
con duoc tao cAu hinh dé giri théng tin hiéu dung dén thiét bi mang, trong d6 thong tin
hiéu dung dugc st dung dé chi ra thoi gian hiéu dung cta do 1éch thoi gian thir hai.
Ngoai ra, dd 1éch thoi gian thit hai ¢6 hi¢u luc sau m khe sau khi may truyén thong giri
bén tin the ba, va m 12 s& nguyén dit trude. Ngoai ra, do 1éch thoi gian thr hai ¢ hiéu
luc sau n khe sau khi may truyén thong nhan duoc ban tin thi tw, van la sd nguyén dat

trudec.

Theo mot cach thuc hién kha thi, don vi nhan 1303 con dugc tao c4u hinh dé nhan
ban tin phat quang ba do thiét bi mang giri. Ban tin phat quang ba bao gbm bét ky mot
hoac nhiéu thong tin sau: thoi lugng tré khoi dong cla cira s6 nhan RAR, va thoi luong
clia ctra s6 nhan RAR; hodc thoi luong tré khdi dong ctia bo dinh thoi phin giai tranh
chép truy cap nghu nhién, va thoi lugng ciia bd dinh thoi phan giai tranh chép truy cap

ngau nhién; hodc dinh thdi sém chung; hodc d6 cao quy dao cua thiét bi mang.

Theo mdt cach thuc hién kha thi, khi ban tin phat quang ba bao gbm thoi luong tré
khéi dong cua cua s6 nhian RAR va thoi luong cta cira sd nhan RAR, thi do 1éch thoi
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gian thir nhat dap tmg diu kién sau:
Kofseti=[(RAR_window+RAR_offset)/slot_duration]+AKoftset

Koftset1 12 gid tri cia d§ 1€ch thoi gian thu nhét; RAR window la thoi lugng cua cira

s6 nhan RAR, va thoi luong cta ctra s6 nhan RAR duogc st dung dé chi ra thoi luong

‘nhén RAR bdi may truyén thong; RAR offset 1a thoi luong tr& khoi dong cua cilra sd
nhin RAR va thoi lugng tré khéi dong cua cura s6 nhan RAR dugc sir dung dé chira

thoi lugng tré ma su khéi dong cua ctra s6 nhan RAR bi tré sau khi mdy truyén thong

guri ban tin thir nhét; slot_duration 12 don vi cta thoi lwong; va AKogtset 1a chénh 1€ch do

1éch thoi gian, va 1a so nguyén.

Theo mot cach thuc hién kha thi, khi ban tin phat quing ba bao gdm thoi lugng tré
khéi dong cta bd dinh thoi phéan gii tranh chép truy cap ngiu nhién, va thoi lugng cua
b6 dinh thoi phan giai tranh chép truy cap nglu nhién, thi do 1éch thoi gian tht nhat dap

mg diéu kién sau:
Kofiseti=[(RCR_timer+RCR _offset)/slot_duration]+AKofsset

RCR_timer la thoi lvgng ctia bo dinh thoi phan giai tranh chép truy cap ngau nhién,
va thoi luwong ctia bd dinh thoi phan giai tranh chép truy c4p ngiu nhién chi ra khoang
thoi gian tdi da cho phép giita thoi diém bit diu bd dinh thoi phan giai tranh chap truy
cap ngau nhién sau khi may truyén thong giri ban tin thit ba va thoi diém nhan dugc ban
tin thr tr; RCR_ offset 13 thoi lwgng tré khéi dong cua b dinh thoi phan giai tranh chép
truy cap ngau nhién, va thdi lrgng tré khoi dong cua bd dinh thoi phan giai tranh chép
truy cap ng?lu nhién dugc st dung dé chi ra thoi luong tré ma su khéi dong bd dinh thoi
phén giéi tranh chip truy cap ngau nhién bi tr& sau khi may truyén thong giri ban tin thi
ba; slot_duration la don vi cua thoi lugng; va AKofsset 1a chénh 1¢ch dd 1€ch thoi gian, va

1a s6 nguyén.

Theo mét cach thuc hién kha thi, ban tin thir nAm bao gdm bt ky thong tin dit lidu
ndo, ban tin phan hdi, hoic tin hiéu tham chiéu am thanh SRS.

Trong céc cach thuc hién kha thi, don vi nhan 1303 con dugc tao cAu hinh dé nhan
1énh didu chinh dinh thoi sém do thiét bi mang giri dén, trong d6 1énh diéu chinh dinh

thoi sém duoc st dung dé ra 1énh cip nhat do 1&ch thoi gian thir hai. Pon vi giri 1302
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duoc con duge tao cAu hinh d& giri do 16ch thoi gian thir hai cip nhat hodc bo tham sb
didu chinh tht hai t&i thiét bi mang dua trén do 1éch thoi gian thit hai, trong d6 bd tham

s6 diéu chinh tht hai duoc sit dung dé x4ac dinh do 1&ch thoi gian thir hai dugc cip nhét.

Theo mot cach thuc hién kha thi, don vi gri 1302 dugce con duoc tao cAu hinh dé:
khi d4p tmg bit ky mot hodc nhiéu diéu kién nio sau day, nhan tir thiét bi mang, do léch
thot gian thi hai dugc cap nhat hodc sy thay dbi gitra do 1&ch thoi gian thit hai duge cap
nhat va do léch thoi gian tham chiéu. Bat ky mot hodc nhidu diu kién bao gdbm: may
truyén thong chuyén d6i 6; may truyén thong chuyén d6i chim tia; hodc may truyén

thong chuyén dbi phan bing thong BWP.

CAn hiéu ring khi méy truyén thong 1a thiét bj dau cudi hodc thanh phan thuc hién
chirc nang néi trén trong thiét bi dau cudi, don vi xir Iy 1301 ¢6 thé 1a mot hodc nhidu
b6 xir 1y, don vi giri 1302 ¢6 thé 13 bd truyén, va don vi nhan 1303 c6 thé 1a bd nhn,
hoiic don vi giri 1302 va don vi nhan 1303 ¢6 thé dugc tich hop thanh mot thanh phén,

chang han nhu b truyén nhan.

Khi may truyén thong néi trén 1a chip, don vi xtt Iy 1301 ¢6 thé 1a mdt hodc nhiéu
bd xt 1y, mach logic, hodc twong tw, don vi giri 1302 ¢6 thé 1a giao dién dau ra va don
vinhan 1303 ¢6 thé 1a giao dién dau vao hodc don vi glri 1302 va don vi nhan 1303 dugc

tich hop thanh mot don vi, vi du, giao dién dAu vao/diu ra hodc giao dién truyén thong.

May truyén théng trong phuong 4n nay cua sang ché c6 bit ky chirc ning nao cia

thiét bi dau cudi theo phwong phap néu trén, va cac chi tiét khong duogc mo ta lai & day.

FIG.13 duoc st dung lai. Theo mot phuong an khac, don vi nhan 1303 duoc tao cAu
hinh dé nhén, dua trén d¢ léch thoi gian tht nhét, ban tin thir ba duge giri béi thiét bi
dau cudi. Do 1éch thoi gian tht nhét duoc st dung dé chi ra mtrc d6 tré ciia viée thiét bi
mang nhan dugc ban tin tht ba; va ban tin thit ba bao gbm thong tin chi bao, thong tin
chi bao dugc sir dung dé chi ra do l1éch thoi gian tht hai, va do 1éch thoi gian thir hai la
d6 1éch thoi gian thir nhéit duoc cap nhét. Pon vi nhén 1303 con dugc tao cAu hinh dé
nhan ban tin thit nam do thiét bi dau cubi gii.

Theo mdt céch thuc hién kha thi, don vi nhan 1303 dugc tao céu hinh dé nhén ban

tin thir nhét duoc giri béi thiét bi dau cudi, trong d6 ban tin thir nhat bao gdm phan mé
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déu truy cép ngiu nhién. Don vi gii 1302 dugce tao cAu hinh d& guri ban tin thir hai dén
thiét bi dAu cudi, trong d6 ban tin thir hai bao gdm bén tin phan hdi truy cp ngau nhién.
Pon vi giri 1302 con duge tao cAu hinh dé giri ban tin thir tw dén thiét bi dau cubi, trong

d6 ban tin tht tr bao gdm ban tin phan gii tranh chép truy cap ngiu nhién.

Theo mot cach thuc hién kha thi, thong tin chi bdo dugc st dung dé chi ra do léch

thoi gian thir hai bao gdm: Thong tin chi bao bao gbm dd léch thoi gian thit hai.

Theo mdt cach thuc hién kha thi, thong tin chi bdo dugc st dung dé chi ra d6 léch
thoi gian thir hai bao gdm: Thong tin chi bdo bao gbm bd tham s6 diéu chinh tht nhét,

va bo tham sb didu chinh thir nhit dugc sir dung dé xac dinh do 1&ch thoi gian thi hai.

Theo mdt cach thuc hién kha thi, bo tham sé didu chinh thir nhat bao gdm bét ky
mot hodc nhidu tham sb sau: tham sb dugc xac dinh dua trén thoi lugng tré khéi dong
ctia cira s6 nhén phan hdi truy cap ngiu nhién RAR va thoi luong cla clra 5O nhin RAR;
hozc tham s6 dugc x4c dinh dua trén thoi lwgng tré khoi déng- cua bo dinh thoi phéan giai
tranh chép truy cip ngau ﬁhién, va thoi luong ctia bd dinh thoi phan gidi tranh chép truy

cap ngau nhién; hodc

tham s6 duge xac dinh dua trén dinh thoi sém chung; hodc tham s dugce xéc dinh
dua trén do cao quy dao cia may truyén thong; hoac tham s duoc xac dinh dya trén do

tr& khi hoi giita thiét bi dau cubi va may truyén thong.

Theo mdt cach thuc hién kha thi, ban tin th tu bao g@)m d6 1éch thoi gian tht hai;
hodc ban tin thtt tw bao gdm su thay dbi giita do léch thoi gian thir hai va d6 1éch thoi
gian tham chiéu, trong d6 do 1&ch thoi gian tham chiéu 1a do 1éch thoi gian hién duge

thiét bi ddu cudi str dung hodic do léch thoi gian dat trude.

Theo mdt cach thuc hién kha thi, don vi gii 1302 dugce con duoc tao cAu hinh dé
gtri thong tin hidu dung dén thiét bi ddu cudi, trong d6 thong tin hiéu dung dugc st dung
dé chi ra thoi gian hiéu dung ctia d6 1éch thoi gian thir hai. Ngoai ra, don vi nhan 1303
con duoc tao cu hinh dé nhan thong tin hidu dung duoc giri boi thiét bi dau cudi, trong
do thong tin hiéu dung dugc st dung dé chi ra thoi gian hiéu dung cta d0 1éch thoi gian
thtr hai. Ngoai ra, do 1éch thoi gian tht hai c¢6 hiéu lyc sau m khe sau khi may truyén

thong nhan dugc ban tin thi ba, vam 1a sb nguyén dat trude; hodc do 1éch thoi gian thir
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hai c6 hiéu luc sau n khe sau khi méy truyén théng giri ban tin thir tw, van 13 s6 nguyén

dat trude.

Theo mot céch thuc hién kha thi, don vi giri 1302 con dugc tao cau hinh dé giri ban
tin phat quang ba. Ban tin phat quang b4 bao gbdm bét ky mdt hoic nhiéu thong tin sau:
thoi lugng tré khoi dong cua clra s6 nhan RAR va thoi lugng clia cira s6 nhian RAR;
hoic thoi luong tré khoi dong ciia bd dinh thoi phan giai tranh chap truy cdp ngau nhién,
va thoi luong ctia b dinh thoi phan giai tranh chép truy cap ng?lu nhién; hoac dinh thoi

sém chung; hodc dd cao quy dao ciia may truyén thong.

Theo mot cach thuc hién kha thi, khi ban tin phat quang ba bao gom thoi lwong tré
khéi dong cua cura sb nhan RAR va thoi luong cua cira s6 nhan RAR, thi d0 1&ch thoi

gian thir nhat dap ung didu kién sau:
Koftset =[(RAR_window+RAR_offset)/slot_duration]+AKoffset

Koftset1 12 gid tri ciia do 1€ch thoi gian thir nhét; RAR window Ia thoi lugng cua cira
s6 nhan RAR, va thoi luong cua clra s6 nhan RAR duoc st dung dé chi ra thoi luong
nhan RAR béi thiét bi diu cudi; RAR offset 12 thoi luong tré khéi dong ciia cira s6 nhin
RAR, va thoi lugng tré khoi dong cla ctra sb nhan RAR dugc st dung dé chi ra thoi
luong tr& ma su khéi dong cta cira s6 nhan RAR bi tr& sau khi thiét bi dau cudi gui ban
tin tha nhét; slot_duration 1a don vi cta thoi lugng; va AKofsset 1a chénh 1éch df 1ech thoi

gian, va la so nguyén.

Theo mot cach thuc hién kha thi, khi ban tin phat quang ba bao gém thoi lugng tré
khoi ddng ctia b dinh thoi phan gidi tranh chép truy cap ngiu nhién, va thoi lugng cia
b6 dinh thori phan giai tranh chép truy cap ngiu nhién, thi d6 léch thoi gian thi nhét dép
mg diéu kién sau:

Kosiseti=[(RCR_timer+RCR_offset)/slot_duration|+AKofsset

RCR_timer la thoi lvgng cua b dinh thoi phan giai tranh chép truy cap ngau nhién,
va thoi lugng cua bd dinh thoi phan giai tranh chép truy cap ngiu nhién chi ra khoang
thoi gian t6i da cho phép giita thoi diém bit diu bo dinh thoi phan gii tranh chap truy
cap ngau nhién sau khi thiét bi du cudi giri ban tin thi ba va thoi diém nhan dugc ban

tin thir tu; RCR offset 1a thoi luong tré khéi dong ctia bd dinh thoi phan giai tranh chép
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truy cap ngiu nhién, va thoi lugng tré khéi dong cua bo dinh thoi phén giai tranh chép
truy cap nglu nhién dugc st dung dé chi ra thoi lugng tré ma sy khéi dong bo dinh thoi
phan gi4i tranh chép truy cip ngiu nhién bj tr& sau khi thiét bi dau cudi giri ban tin thir
ba; slot_duration 1a don vi cua thoi luong; va AKofret 13 chénh 1éch do 1&ch thoi gian, va

12 sO nguyén.

Theo mét cach thuc hién kha thi, ban tin thir nim bao gdm bat ky thong tin dit liéu

nao, ban tin phan hoi, hodc tin hiéu tham chiéu 4m thanh SRS.

Theo mot cach thue hién kha thi, don vi gii 1302 con dugc tao cau hinh dé giri 1énh
didu chinh dinh thoi sém t6i thiét bi ddu cudi, trong d6 1énh di€u chinh dinh thoi s6m
duoc str dung dé ra 1énh cip nhat do 1éch thoi gian tht hai. Don vi nhan 1303 con dugc
tao cAu hinh d& nhan do 1&ch thoi gian tht hai dugc cap nhét hodc bd tham sb diéu chinh
thir hai dwoc giri bai thiét bi ddu cubdi, trong d6 bd tham s6 diéu chinh thir hai dwoc sir

dung dé xac dinh d6 1&ch thoi gian tht hai dugc cép nhat.

Theo mdt cach thuc hién kha thi, don vi gii 1302 duge con dugce tao cAu hinh dé:
khi dap tng bat ky mdt hodc nhidu diéu kién ndo sau déy, thi giri do léch thoi gian thi
hai dugc cap nhat hodc su thay dbi gitta do 1&ch thoi gian thu hai dugce cap nhéat va do
léch thovi gian tham chiéu t6i thiét bi dAu cudi. B4t ky mot hoac nhiéu diéu kién bao gom:
thiét bi dAu cubi chuyén dbi 6; hodc thiét bi dAu cudi chuyén ddi chiim tia; hodc thiét bi

dau cubi chuyén dbi phan bang thong BWP.

Cin hidu ring khi méy truyén thong 12 thiét bi mang hodc thanh phan thyc hién chirc
ndng néi trén trong thiét bi mang, don vi xtt Iy 1301 ¢6 thé 1a mot hodc nhiéu bo xir 1y,
don vi giti 1302 ¢6 thé 12 bo truyén va don vi nhan 1302 c6 thé 1a bd nhén, hodc don vi
giri 1302 va don vi nhan 1303 c6 thé dugc tich hop thanh mdt thanh phan, ching han

nhu bd truyén nhan.

Khi méy truyén thong ndéi trén 1a chip, don vi xt Iy 1301 ¢ thé 1a mét hodc nhiéu
bo xtt 1y, mach logic, hodc twong tw, don vi gui 1302 c6 thé 1a giao dién dau ra, va don
vi nhan 1303 ¢6 thé 1a giao dién dau vao, hodc don vi giri 1302 va don vi nhén 1303
duoc tich hop thanh mot don vi, vi dy, giao dién dau vao/dau ra hodc giao dién truyén

thong.
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M4y truyén théng trong phuong dn ndy cla sang ché co bat ky chirc ning nao cia

thiét bi mang theo phwong phap néu trén va céac chi tiét khong duge md ta lai & day.

Hon nita, khi don vi xit 1y n6i trén dugc thuc hién bé‘mg cach st dung bo xir ly, don
vi nhan va don vi gii dugc tich hgp thanh mot don vi va thuc hién bé‘mg cach st dung
b truyén nhén, nhu thé hién trong FIG.14. May truyén thong 140 bao gdm it nhat mot
bd xit ly 1420, dugc tao chu hinh dé thuc hién chtc ning cua thiét bi dau cubi theo
phuong phéap duoc dé xudt trong cac phuong an cla sang ché; hodc duogc tao ciu hinh
dé thuc hién chirc nang cta thiét bi mang theo phwong phap dugc dé xuét trong cac
phuong an cia sang ché. May truyén thong 140 c6 thé con bao gdbm bo truyén nhan 1410.
B truyén nhan duge tao cAu hinh dé truyén thong voi thiét bi/médy khac bang cach st
dung phuong tién truyén dan. Bo xtr 1y 1420 nhén va truyén dir 1liéu va/hoac tin hi¢u
bang cach st dung b truyén nhan 1410, va dugc tao cAu hinh dé thuc hién phwong phap

tuong tmg trong cac phuong an ¢ trén.

Theo tuy chon, may truyén thong 140 co thé con bao gf)m it nhat mot bd nhd 1430,
duoc tao cAu hinh dé luu trit 1énh chuong trinh va/hodc dit liéu. B nhé 1430 duoc ghép
nbi voi bd xir 1y 1420. Viéc ghép ndi trong phwrong 4n nay clia sng ché 1a ghép ndi gian
tiép hodc két nbi truyén thong giita cdc may, don vi, hodc mo-dun dé trao doi thong tin
gifta cac may, don vi hodc mo-dun va co thé & dang dién, co khi, hodc céc hinh thirc
khéc. BO xit Iy 1420 c6 thé hoat dong cong téc v6i bd nhé 1430. B xt Iy 1420 ¢6 the
thuc hién 1énh chwong trinh dugc luu trit trong bd nhé 1430. [t nhat mét trong sb it nhét

mdt bd nhé ¢6 thé duoc bao gdm trong bd xir 1y.

Phuong tién két ndi cu thé gitra bo truyén nhan 1410, b xi Iy 1420, va bd nhé 1430
khong bi giGi han trong phuong 4n nay cua sang ché. Theo phurong 4n cua sang ché, bd
nh 1430, bd xit 1y 1420, va bd truyén nhin 1410 duoc két ndi bang cach sir dung bus
1440 trong FIG.14. Bus dugc biéu thi bang cach sit dung duong ké day trong FIG.14.
Céch thirc két ndi giita cac thanh phan khéc chi 1a vi du cho mé ta, va khong bi gidi han
& d6. Bus ¢6 thé duge phan loai thanh bus dia chi, bus dit liéu, bus diéu khién, va cac
loai trong ty. Dé dé bidu thi, chi mot duong ké day duoc st dung dé biéu thi bus trong

FIG.14, nhung diéu nay khong c6 nghia la chi c6 mot bus hodc chi mot loai bus.

Trong cac phuong &n cua sang ché, bd xtr Iy ¢6 thé 12 bd xir Iy da ndng, bd xur Iy tin
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hiéu k¥ thuét s, mach tich hgp danh riéng cho ing dung, mang cdng c6 thé 1ap trinh
truong, hodc thiét bi logic ¢6 thé 14p trinh khéc, cdng rdi hodc thiét bi logic bong ban
din, hodc thanh phﬁn phﬁn cling roi, va co thé thuc thi hodc thuc hién cac phwong phép,
céc bude va so dd khdi logic duge boc 1 trong cac phuong an cia sang ché. Bo xtr ly
daning c6 thé 12 bd vi xtt 1y, bit ky bd xir ly thong thudng nao, hoic twong tu. Cac bude
ctia phuong phap dugc bdc 16 c6 tham chiéu dén cac phuong 4n cla séng ché co thé
duoc bd xit Iy phan cling truc tiép thuc hién va hoan thanh, hogc c6 thé dugc thuc hién
va hoan thanh bing c4ch st dung két hgp cac mod-dun phan cting va phin mém trong bo
xu ly.

C6 thé hidu ring dbi véi cach thuc hién cu thé clia méy truyén thong dugc thé hién
trén FIG.14, tham khao chirc ndng cua thiét bi dau cudi duoc thé hién trong FIG.13.
Ngoai ra, ddi véi phuong phap thuc hién cu thé ciia may truyén thong dugc thé hién trén

FIG.14, tham khao chtrc ning cua thiét bi mang dugc thé hién trong FIG.13.

Theo mét sd phwong an dugc d& xuét trong sang ché, can hiéu ring hé théng, may,
va phuong phap dugce boc 10 co thé dugc thuc hién theo cach thirc khac. Vi duy, cic
phuong 4n may néu trén chi 1a vi du. Vi du, viéc phan chia cac don vi chi 1a su phan
chia chirc nang logic va c6 thé 1a su phan chia khac trong cac cach thyuc hién thuc té. Vi
du, nhiéu don vi hodc thanh phén c6 thé duoc két hop hoac tich hop vao mot hé théng
khac, hoac mot s6 tinh nang c6 thé bi bo qua hodc khong dugc thuc hién. Ngoai ra, cac
ghép ndi twong hd dugc thé hién hodc thao luan hoic cac ghép ndi truc tiép hoic cac két
ndi truyén thong c6 thé dugc thuc thi thong qua mot s6 giao dién. Cac ghép nbi gian tiép
hoic két ndi truyén thong gita cdc may hodc don vi ¢6 thé dugc thyc thi dudi hinh thirc

dién, co khi hoac hinh thirc khéc.

Cac don vi dugc md ta 1a cac phﬁn riéng biét co thé tach biét vé mit vat Iy hoic c6
thé khong tach biét v& mat vat Iy, va cac phan dugc thé hién dudi dang don vi c6 thé ¢6
hoic c6 thé khong phai 12 don vi vat 1y, ¢6 thé nim & mot vi tri, hodc c6 thé dugc phan
phéi trén nhiéu don vi mang. Mot sb6 hodc mot phﬁn don vi co thé duogc lua chon dua

trén yéu cau thue té dé dat dugc dich cia cac giai phap theo cdc phuong an clia sdng ché.

Ngoai ra, cac don vi chirc ndng trong cac phuong an cia sing ché c6 thé dugc tich

hop vao mot don vi xu 1y, mdi don vi trong s6 cac don vi ¢6 thé ton tai mot minh vé mat
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vat ly, hodc hai hodc nhiéu don vi ¢6 thé duoc tich hop vao mot don vi. Pon vi tich hop
¢6 thé dugc thuc hién dudi dang phﬁn cing, hodc co thé dugc thuc hién dudi dang don

vi chirc nang phan mém.

Khi thiét bi tich hop dugc thuc hién dudi dang don vi chirc nang phﬁn mém va duge
ban hodc st dung nhu mot san phém doc lap, thiét bi tich hop co thé duogc luu trit trong
phuong tién luu trir doc duge bing may tinh. Dya trén su hiéu biét d6, céc giai phap k§
thuat trong sang ché vé co ban, hodc mot phan déng goép vao cong nghé thong thuong,
hodc tt ca ho‘ac mot ph??m cua cac giai phéap k¥ thuéat co thé duoc thuc hién duéi dang
san pham phan mém. San pham phan mém mady tinh dugc luu trit trong phuong tién luu
tr{t v bao gdm mot sb 1énh dé ra 1énh thiét bi may tinh (c6 thé 1 mdy tinh c4 nhén, méay
chu, thiét bi mang, hodc trong tw) thue hién tAt ca hodc mot ph?m cac budc ctia phuong
phap trong cdc phuong an cia sang ché. Phuong tién Iuu trit noi trén bao gbm bat ky
phuong tién nao ¢ thé luu trit ma chwong trinh, ching han nhur b dia flash USB, dia
ctmg di dong, bd nhé chi doc (bd nhd chi doc, ROM), by nh¢ truy cap ngiu nhién (bo
nhé truy cép ngau nhién, RAM), dia tir, hodc dia quang.

Ngoai ra, theo phuong phap cép nhét do léch thoi gian duoc dé xuét trong céc
phuong 4n cua sang ché, sang ché con dé xuét chuong trinh may tinh, trong d6 chuong
trinh may tinh dugc tao cAu hinh dé thuc hién cac hoat dong va/hodc xtt ly duge thuc

hién béi thiét bi ddu cubi theo phuong phap dugce d& xuét trong sang ché.

Sang ché con dé xuét chuong trinh may tinh, trong d6 chuong trinh may tinh duoc
st dung dé thuc hién cac hoat dong va/hodc xtt Iy do thiét bi mang thuc hién theo phuong

phéap duoc dé xuét trong sang ché.

Sang ché con dé xuat phuong tién luu trit doc duge bang may tinh. Phuong tién luu
trir doc duoc béng mdy tinh luu trit cdc 1énh cia mdy tinh. Khi Iénh may tinh chay trén
may tinh, may tinh dugc kich hoat dé thuc hién cac hoat dong va/hodc xtt 1y do thiét bi
dAu cubi thuc hién theo phuong phap duge dé xuét trong sang ché.

Sang ché con dé xuét phurong tién luu trit doc duge bang may tinh. Phuong tién luu
trir doc dugc bang may tinh luu trit cic 1énh ctia may tinh. Khi 1énh mdy tinh chay trén
may tinh, may tinh s& dugc kich hoat dé thuc hién cac hoat dong va/hodc xit Iy do thiét

bi mang thuc hién theo phwong phap duoc d& xuét trong sang ché.
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Sang ché con dé xuét san pham chwong trinh mdy tinh. San pham chuwrong trinh may
tinh bao gdbm ma may tinh hozc 1énh. Khi ma mdy tinh hodc 1énh chay trén mdy tinh,
phuong phap trong phuong 4n phuong phép cia sang ché duoc thuc hién.

Sang ché con dé xuat san pham chuong trinh may tinh. San pham churong trinh may
tinh bao gdm ma mAy tinh hodc lénh. Khi ma may tinh hodc 1énh chay trén mdy tinh,
phuong phéap trong phuong 4n phuong phép cia sang ché dugc thuc hién.

Sang ché con dé xuét hé théng truyén thong khong day, bao gbm thiét bi dau cudi

va thiét bi mang theo c4c phuong 4n cla sang ché.

M6 ta & trén chi dugc thuc hién cu thé trong sang ché, nhung pham vi bao hd cia
sang ché khong bi gi6i han & do. Bat ky bién thé hogc sy thay nao do mdt ngudi c6 hicu
biét trung binh trong linh virc nay san sang tim ra trong pham vi k¥ thuat dugc boc 10
trong sang ché s& ndm trong pham vi bao ho clia sing ché. Do d6, pham vi bao ho cta

don nay sé tuy thudc vao pham vi bao hd cia cac yéu cau bao ho.

Dua trén mo ta ¢ trén cia FIG.6 va phuong phap lién quan, Msg2 ¢o6 thé mang tham
s6 diéu chinh AK, va AK dugc xac dinh bang cach str dung ving phd cla chum tia
(beam) ma UE nam trong d6. Tuong ty, tham s6 diéu chinh gia tri AK cua Koffset cling
¢6 thé duge xac dinh dua trén vung phu song cia 6 (cell) ma UE nam trong d6. Twong
Ung, thu nhin dugc theo cong thirc xac dinh Koffset (Koffset=f{Max RTD_cell,
time duration}), vi du, tuy chon, Koffset=[Max_RTD_cell/time_duration], trong d6

Max_RTD cell 1a d6 tré khir hdi tbi da gitta UE trong viing pht song ciia 6 va tram gbe.

Néu phia tram géc thuc hién bu tré khi nhan duoc tin hiéu do UE giri, cong thirc xéac
dinh cua Koffset dugc viét lai dua trén phuwong phap va cong thuc 6 trén. Vi dy, theo
tuy chon, Koffset dugc x4ac dinh bang cach sit dung ving phu séng cua chum tia va
Koffset=[Max RTD beam — delay compensated/time_duration]. Tuong tu, tiy chon,
Koffset duoc x4c dinh dua trén ving phu cia 6 va cong thire ¢ trén cd thé duogc thay ddi

thanh Koffset=[Max_ RTD_cell — delay _compensated/time_duration].

AK c6 thé bi thay dbi tir duge truyén trong Msg2 thanh dugc truyén trong bao hiéu
RRCSetup, tirc 1a duoc truyén trong Msg4. Tt hon 14, khi bao hiéu RRCSetup (msg4)
mang thong tin lién quan dén AK, Koffset duoc sir dung khi UE giri Msg3 ¢6 thé hoat
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dong (nghia 13, dugc dam bao réng Koffset ban diu ma UE thu nhan duoc dua trén ban

tin phat quang b4 16n hon tré khir hi t6i da).

Theo tuy chon, trong cidc phwong phép lién quan & trén, Koffset ¢6 thé chi dugc
mang trong Msg2, ttrc 13, UE truc tiép giri Msg3 bang cach st dung Koffset dugc truyén
b&i Msg2. Trong truong hop nay, Koffset co thé 1a Koffset & cAp chim tia hodc cép 6.

Trong FIG. 6 va phuong phép lién quan trén, Koffset duoc gti dua trén quy trinh
truy cdp ngau nhién bdn bude (four-step). Pdi véi quy trinh truy cap ngau nhién hai
bude (two-step), MsgB co thé duge sir dung dé giri AK hoac Koffset. Cong thirc trén
dugc sir dung cho thiét ké. UE cung st dung tham sO phét quang bd va AK dé thu nhan
Koffset theo cong thirc da théng nhét.

C6 thé hiéu ring cong thirc & trén chi la vi du dé mo ta, va dang cong thirc cu thé dé
thu nhan Koffset va AK 1a khong giéi han. Vi dy, tham s6 phat quang ba c6 thé st dung
thém thoi lugng cua cua s6 nhan RAR, thoi luong tré khéi dong cia cira s6 nhan RAR,
thoi luwong cua bd dinh thoi phan giai tranh chép truy cap ngau nhién, va thoi luong tré
khoi dong cia bd dinh thoi phén giai tranh chép truy cap ngiu nhién.

Vi du, tuy chon, Koffset va AK dugc thu nhan bang céach sir dung cong thirc sau:

Koffset=[(RAR_window+RAR delay)/slot_duration|+AKoffset
O day, RAR window 1 thoi lugng cia cira s6 nhan RAR va RAR_delay 1 thoi
lugng tré khoi dong cla cia s6 nhan RAR. Ngoai ra,
Koffset=[(RAR delay)/slot duration]+AKoffset
Ngoai ra,
Koffset=[(RCR_timer+RCR_offset)/slot_duration]+AKoffset

O day, RCR_timer 1a thoi lugng ctia bd dinh thoi phén giai tranh chép truy cap ngau
nhién va RCR_ offset 14 thoi lwong tré khéi dong ciia bd dinh thoi phan gidi tranh chép
truy cAp ngau nhién.

Ngoai ra,

Koffset=[(RCR_offset)/slot duration]|+AKoffset
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Ngoai ra,

Koffset=[TA common/slot duration]+AKoffset

O day, TA_common la dinh thoi sém chung phat quang ba.

So véi viee gl gid tri Koffset truc tiép dén UE, chi phi bao hiéu ¢6 thé dugc giam
b6t bang cach sir dung cac tham s6 phét quang ba chung va AK. Ngoai ra, nhur thé hién
trong Bang 2, Koffset chp 6, Koffset cp chuim tia, va Koffset cip UE dugc so sanh vé
chi phi bao hiéu va do tré cubi-dén-cubi. C6 thé thdy ring Koffset cip chiim tia c6 do
tré cubi-dén-cudi nho hon Koffset cap 6, va Koffset cAp chum tia c6 tdng chi phi bao

hidu nh6 hon Koffset cip UE.

Bing 2 So sanh cac co ché cap nhiat Koffset khac nhau

Koffset cap 6 Koffset cp tia Koffset cap UE
Chi phi bdo hiu Thap Trung binh Cao
E2E Tré Lén Trung binh Nho

FIG.15 12 so dd cua hé théng truyén thong NTN dya trén diém tham chiéu theo sang
ché. Do 1éch thoi gian c6 thé dugc cap nhat trong hé théng truyén thong NTN dya trén
diém tham chiéu. Theo tlly chon, phuong phép cap nhét do 1éch thi gian c6 thé ép dung
cho kich ban truy cdp ngiu nhién bdn budc va phuong phap nay cu thé bao gdm cac
budc sau.

1501. Vé tinh (gNB) phat quéng ba nhiéu mau thong tin gié tri Koffset t6i ving phii
song cua 0.

1502. Sau khi nhan duoc ban tin phat quang ba, UE xac dinh gia tri Koffset twong
g dwa trén s6 chi muc SSB (SSB index) nhan duoc.

Theo tuy chon, nhiéu mau thong tin gia tri Koffset & budc 1501 ¢o thé 13 sd hoac ID
cua Koffset, vi du, Koffsetl, Koffset2, hoac Koffset3. Trong budc 1502, vi du, khi sb
chi muc SSB ma UE nhéan dugc 1a 1, Koffsetl dugce str dung. Khi s chi muc SSB ma
UE nhén duogc 14 3, Koffset3 s& duoc s dung. Bing cach thiét 1ap méi quan hé (vi du,
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mdi quan hé 4nh xa) giita gid tri Koffset va s6 chi muc SSB, phuong phép nay cd thé

cho phép UE str dung gié tri Koffset cua cép chum tia, do d6 giam d tré cudi-dén-cudi.

Ngoai ra, v€ tinh ¢o thé phat quang ba thong tin nhu Koffsetl, AKoffset2,
AKoffset3, AKoffsetd, va twong tu. UE ¢6 thé nhan dugc gié tri Koffset tuong ting bing

cach st dung cong thirc sau:
Koffsetl=Koffsetl
Koffset2=Koffset1+AKoffset2 |
Koffset3=Koffset] +AKoffset3
Koffset4=Koffsetl+AKoffset4
... (Gi4 tri co ban+thay doi cu thé)
Cach khéc,
Koffset1=Koffsetl
Koffset2=Koffset1+AKoffset2
Koffset3=Koffset] +AKoffset2-+AKoffset3
Koffset4=Koffset] +AKoffset2+AKoffset3+AKoffsetd
... (Gi4 tri co ban+thay dbi tich lity)

C6 thé hoc dugc, tir Bang 3-Mbi quan hé gitta 36 lugng khéi phat quang ba ddng bo,
khoang cach séong mang con, va tin sb séng mang, rang khi tan s6 song mang 16m hon 6
GHz, ¢6 thé phat tbi da 64 khdi phat quang ba dong bd (SSB). Céc chi muc SSB 1a 64
chi muc khéi phat quang ba ddng bd dugc chi ra chung boi 3 bit PBCH va 3 bit duoc
chi bao ngim trong ché do tron PBCH.
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Bang 3 Méi quan hé giira s6 lwgng khdi phat quang ba dong b, khoang cach

séng mang con, va tin so séng mang

Khoang cach song mang Tén s6 séng S6 lugng khéi phat quang ba dong
con mang bo
15k f<3 GHz 4
15k 3 GHz <f<6 50 8
GHz
30k f<3 GHz 4
30k 3 GHz <f <6 50 8
GHz
120 k > 6 GHz 64
240 k > 6 GHz 64

Theo tiy chon, nhiéu méau thong tin gia tri Koffset & budc 1501 ¢o thé 14 nhiéu toa
d6 diém tham chiéu Koffset, vi du, toa do diém tham chiéu Koffset 1, toa do diém tham
chiéu Koffset 2, va toa do diém tham chiéu Koffset 3. Trong budc 1502, sau khi nhan
duoc ban tin phat quang ba, UE tinh toan gia tri Koffset s€ dugc s dung bang cach sir
dung toa do diém tham chiéu Koffset tuong ung dua trén s6 chi muc SSB nhén duoc

(SSB index).

Vi du, trong so dd kién tric hé théng NTN duoc thé hién trong FIG.16 thay gia tri
Koffset dua trén toa do diém tham chiéu, khi sb chi muc SSB ma UE nhan dugc 1a 3,
toa do diém tham chiéu Koffset 3 duogc st dung dé thu nhan gia tri Koffset dang duoc
st dung. UE tinh todn dd tré kht hdi RTD reference gitta diém tham chiéu Koffset 3 va
vé tinh dua trén toa do diém tham chiéu Koffset 3 va toa dd vi tri vé tinh (c6 thé thu
nhan dugc bing cach sir dung thong tin vé thién vin), sau d6 tinh toan s& duoc st dung

gia tri Koffset dua trén do tré khtr hoi. Theo tiy chon, cdng thirc sau c6 thé duoc st
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dung:
Koffset=[RTD_reference/time duration|

Theo tuy chon, néu tac dong cua do tré lién két dich vu (service link) va do tré lién
két trung chuyén (feeder link) ddi véi viéc tinh toan Koffset dugce xem xét, vi du, khi vé
tinh hoat déng & ché do trong sudt (transparent), mdi UE cAn st dung hai diém tham

chiéu dé tinh toan gia tri Koffset s& duoc st dung.

Trong buée 1501, nhidu thong tin gia tri Koffset c6 thé 1a nhiéu toa d diém tham
chiéu Koffset va mot toa do diém tham chiéu lién két trung chuyén Koffset (tham khao
thiét ké dugc mo ta trong FIG.8a va phuong phap cua chung), vi du, toa do diém tham
chiéu lién két trung chuyén Koffset, toa do diém tham chiéu Koffset 1, toa do diém tham

chiu Koffset 2, toa d6 diém tham chiéu Koffset 3, va twong tu.

Trong bude 1502, UE xac dinh gia tri Koffset twong g dua trén s6 chi muc SSB
nhan duoc (SSB index) sau khi nhan dugc ban tin phat quing b4, bao gbm: tinh to4n gia
tri Koffset s& dugc str dung dua trén s chi muc SSB (SSB index) nhan duoc béng s
dung toa d6 diém tham chiéu lién két trung chuyén Koffset va toa do diém tham chiéu
Koffset twrong tng. Vi du, khi s6 chi muc SSB ma UE nhéan dugc 1a 1, toa do diém tham
chiéu lién két trung chuyén Koffset va toa do diém tham chiéu Koffset twong tmg 1 dugc
st dung dé thu nhan gia tri Koffset dang dugc sir dung. UE tinh todn RTD_reference tré
khir hdi gitta diém tham chiéu Koffset va vé tinh dya trén toa do diém tham chiéu Koffset
1 va toa do vi tri vé tinh (c6 thé thu nhan dugc tir thong tin vé thién van). UE tinh todn
d6 tré khir hdi khit hdi RTD reference feeder giita diém tham chiéu lién két trung
chuyén Koffset va vé tinh dua trén toa do diém tham chiéu lién két trung chuyén Koffset
va toa do vi tri vé tinh. Sau d6, gia tri Koffset s& dugc st dung duoc tinh toan dya trén
RTD reference va RTD reference feeder. Theo tuy chon, cong thirc sau co thé dugc str

dung:
Koffset=[(RTD _reference+RTD reference feeder)/time duration]

Theo tity chon, dé cu hinh linh hoat gia tri Koffset phat quang ba hodc diém tham
chiéu Koffset & phia mang, chi bdo dugc thém vao dé chi ra liéu nhiéu gia tri Koffset

hay nhiéu toa d6 diém tham chiéu Koffset duge truyén hay khong. Nhu dugce thé hién
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trong so dd A ctia chi bdo gia tri Koffset/toa do didm tham chiéu Koffset trong FIG.17,
Chi bao gia tri Koffset/toa do diém tham chiéu Koffset dugc dua vao dé chi ra liéu it
nhét mot gia tri Koffset hodc it nhét mot toa dod dim tham chiéu Koffset duoc truyén di
sau d6 hay khong. Vi du, chi bdo 0 chi ra réng it nhat mot gia tri Koffset duoc truyén
sau d6, va chi bdo 1 chira réng it nhat mot toa do diém tham chiéu Koffset dugc truyén
sau d6. Khi chi bao 1a 0, gia tri Koffset dugc truyén sau do co thé 1a Koffset1, Koffset2,
Koffset3, v.v. Khi chi bdo 1a 1, toa do didm tham chiéu Koffset dugc truyén sau do co
thé 12 toa do didm tham chiéu Koffset 1, toa do diém tham chiéu Koffset 2, toa do diém
tham chiéu Koffset 3, v.v. D6i v6i phuong phép st dung cu thé cua gia tri Koffset va
diém tham chiéu, hay tham khao phuong 4n ¢ trén. Néu tac dong cua do tré lién két
trung chuyén dén viéc x4c dinh gia tri Koffset dugc xem xét, thi toa do diém tham chiéu
lién két trung chuyén Koffset c6 thé duogc truyén cing véi toa do diém tham chiéu
Koffset, nhu duogc thé hién trong so dd B cua chi bao gia tri Koffset/toa do diém tham
chiéu Koffset trong FIG.18.

CAu hinh linh hoat cta cac gia tri Koffset phat quang ba va/hodc céc diém tham

chiéu Koffset c6 loi cho hé théng & céc ché do khac nhau:

1. Ché d6 nhin (gaze mode, c6 thé 14i dugc): Khi hé théng 1am viéc & ché do nhin,
vung phu séng ctia chum tia vé tinh khong thay dbi trong khoang thoi gian, va diém
tham chiéu Koffset phat quang bé khong thay dbi. Hé thng c6 thé cu hinh diém tham
chiéu Koffset phat quang ba bang cach sir dung chi bdo. Do do, hé théng khong can cap
nhat gié tri, diéu nay lam gidm do phiic tap cua cap nhét phat quing ba hé théng.

2. Ché d6 khong nhin: Khi hé théng lam viéc & ché do khong nhin, vfmg phu séng
ctia chuim tia vé tinh di chuyén theo chuyén dong ctia vé tinh. Trong trudong hop nay, gid
tri Koffset cia chum tia khong thay dbi. Do d6, hé thdng c6 thé cau hinh gi4 tri Koffset
phat quang ba bang cach st dung chi béo.

Theo tiry chon, dua trén y tudng tuong tu & trén, gid tri Koffset hodc diém tham
chiéu Koffset c6 thé duge thay bang gia tri goc Koffset twong ing. UE tinh toan gia tri
do tré khir hoi khir hdi béng cach sur dung gia tri géc cta Koffset, va sau d6 nhan duge

gia tri Koffset bang cach sir dung phuong phép & trén.

Nhu duge thé hién trong so d6 goc Koffset (goc lién két trung chuyén Koffset) trong
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FIG.19, gia st rang ty 1& ctia vé tinh theo huéng chuyén dong 12 V, vé tinh (gNB) phat
quang ba it nhét mot goc Koffset (twong (mg v6i chum tia) va goc lién két trung chuyén
Koffset t61 UE. Goc Koffset ¢6 thé thay gid tri Koffset néi trén hodc diém tham chiéu
Koffset, va goc lién két trung chuyén Koffset ¢ thé thay gia tri Koffset noi trén hogc

diém tham chiéu lién két trung chuyén Koffset.
Sau khi UE thu nhan goc Koffset trong tng @ va goc lién két trung chuyén Koffset
/ dua trén chi muc SSB, tuy chon, Koffset dugc st dung co thé duoc tinh theo cong

thire sau (d6i véi ky hiéu cong thirc khéc, hay tham khao phuong an & trén):
Koffset=[[2*H/| sin («) [+2*H/|sin ( /)|]/c/time_duration]

Néu UE chi thu nhan duoc goc Koffset trong img @ dua trén chi muc SSB, thi tuy

chon, UE co thé tinh toan Koffset s& duoc st dung theo cong thirc sau:
Koffset=[2*H/ sin (¢)|/c/time_duration]

Trong ché d6 nhin, Koffset duoc thé hién bing cach sir dung cach thirc goc Koffset.
So v6i cach thue gia tri Koffset, c6 thé tranh dwgc viéc cip nhét thudong xuyén va giam

do phtc tap cua quy trinh phat quang ba hé théng.

Phén trén mé ta phuong phap xac dinh do 1éch thoi gian ban dAu cia cip 6 va do
1&ch thoi gian ban dau cua cép chum tia, phwong phap cép nhat do 1éch thoi gian, v.v.
Sau day md ta thém phuong phap xac dinh d¢ l1éch thoi gian ban dAu cta cap chum tia

va phuong phap xac dinh d 1éch thoi gian ban dAu cua cip 0.

Phuong phap xac dinh d9 1éch thoi gian ban dau cua cép chum tia (vi dy, chum tia

cu thé hodc chum tia-cu thé) nhu sau.

Vi du, nhu dugc md ta trong FIG.15, tram gbc phat quang ba nhiéu mau théng tin
gia tri Koffset (con duoc viét 12 Koftse trong ban mé ta) dén viing phii séng ctia 9, va sau
do UE xac dinh gia tri Koffset tuong ung dya trén sb chi muc SSB, s TCIL, s6 chum tia,
hodac twong tu. Viéc phat quang b4, boi tram gbc, nhiéu mau thong tin gié tri Koffset t6i
vung phu séng cua 6 bao gbdm: Tram gbc phat quang bd nhiéu gia tri do 1éch thoi gian
Koffset bing cach str dung cac ban tin SIB 1, hodc tram gbc phat quang bé cic gid tri

Koffset twong g tuong ing véi nhidu chum tia bang cach sir dung cc ban tin phat
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quéang ba, chang han nhu ban tin SIB 1. D9 1éch thoi gian cip chim tia dé cap dén viéc
cac UE sir dung cling mot gia tri d 1&ch thoi gian trong cdc chim tia twong ung véi do
1éch, nghia 13, str dung d¢ 1éch thoi gian cép chum tia. Vi du, d6 1éch thoi gian cép chum
tia c6 thé duge xac dinh bang cach sir dung do tré khir hoi tbi da gitta gNB va UE trong
chum tia. Do léch thoi gian cép chum tia bao g@)m d6 1éch thoi gian ban dau & cép chum
tia. "Ban dau" trong d6 1éch thoi gian ban dAu biéu thi tham s6 dugc sit dung dé truy cap
chiim tia ban dAu (hodc n 14n tht nhét, vi dy, 14n thir nhét hogc 1an thi hai) hodc tham

s0 co ban dugc sir dung trong chum tia.

Trong cac cach thuc hién kha thi, tram gbc ¢co thé phat nhidu gi4 tri Koffset bang
céch st dung bao hiéu cau hinh chung truy cap ngiu nhién RACH-ConfigGeneric trong
ban tin SIB 1 hodc bao hiéu cé chirc ning twong tu. Bao hiéu RACH-ConfigGeneric
duoc chira trong bd tham sb dugc sir dung trong qua trinh thiét bi dau cudi truy cap ngiu
nhién vao hé thdng. Ngoai ra, n6 c¢6 thé dugc hiéu 1a: nhiéu gia tri Koffset dugc thém
vao tham sb RACH-ConfigGeneric (hodc dugc goi la bao hiéu, hodc twong ty) trong tin
hiéu SIB 1. Vi du, bdo hiéu RACH-ConfigGeneric ¢6 thé bao gém mot hodc nhiéu
truomg thay ddi, va mot hogdc nhiéu truong thay ddi duge st dung @& chi ra nhiéu gia tri

Koffset di noi & trén.

Vi dy, tham s6 RACH-ConfigGeneric c6 thé bao gdm truong thay doi Koffset-list
va trudng thay dbi Koffset-list ¢6 thé biéu thi nhiéu gia tri Koffset, nghia 1a, chi ra gia
tri s6 lwong d6 1&ch thoi gian twong tmg véi nhidu chiim tia. Vi du khéc, trudng thay doi
Koffset-list c6 thé bao gdbm hai truong thay d6i Koffset] va Koffset-diff, trong d6 truong
thay ddi Koffset] biéu thi gié tri do léch thoi gian cta chum tia 1 va trudng thay doi
Koffset-diff thé hién su chénh léch gitta do 1éch thoi gian ciia chum tia khac va chum tia
1. Vi du khéc, c6 thé c6 tdi da 63 chénh 1éch do léch thoi gian, tirc 13, trudng thay doi
Koffset-list c6 thé biéu thi Koffset gdm 64 chum tia, nghia 13, 63 chénh léch do 1éch thoi
gian c6 thé dugc st dung dé xac dinh do 1éch thoi gian tuwong Gng v6i 63 chum tia, va

Koffsetl c6 thé dugc st dung dé x4c dinh d6 1éch thoi gian twong g véi mot chum tia.

N6i cach khéc, trudong thay doi Koffset-diff trong phuong an nay ciia sang ché co
thé duoc hiéu 1a AKoffset2, AKoffset3, AKoffset4, hodc twong tu trong phuong én &

trén.
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Vi dy, dinh dang bdo hiéu RACH-ConfigGeneric trong ban tin SIB 1 dugc thé hién

nhu sau:
RACH-ConfigGeneric ::=SEQUENCE {
prach-ConfigurationIndex INTEGER (0..255),

Koffset-list Koffset-list,

b
Koffset-list :=SEQUENCE {
Koffset] INTEGER (0.. 4332) OPTIONAL,

Koffset-diff SEQUENCE (SIZE (1..63)) OF INTEGER (-24.. 24)
OPTIONAL,

)

Theo phuong an cua sang ché, dai gia tri cua truong thay dbi Koffsetl va truong
thay d6i Koffset-diff ¢6 thé lién quan dén do tré khtr hoi t6i da (vi du, lién quan dén do
cao quy dao va gbéc ning truyén thong tbi thiéu) gitta cac 6 hodc chum tia trong truyén
thong kich ban duoc hd trg béi giao thie tiéu chudn, chénh léch do tré khir hoi tdi da

giita cac 6 hodc chum tia va tinh toan don vi thoi luong do l¢ch thoi gian slot_duration.

Vi du, trong kich ban trong sudt GEO, khi goc nang truyén thong toi thiéu 14 10 do,
do tré khu hi t6i da 1a 541,46 mili gidy, va don vi cta thoi lugng slot_duration sir dung
do6 dai khe tbi thiéu chang han, ttrc 1a 0,125¢ — 3 gidy. Trong cac vi du bao higu sau day
cua cac phﬁn khéc, do dai khe tdi thiéu cling duoc st dung lam vi du vé don vi cta thoi
luong, va chi tiét khong duge mo ta lai. Do 541,46e — 3/0,125¢ — 3=4331,68, truong
thay dbi Koffset] yéu cdu 13 bit dé bidu thi tir 0 dén 4332. 13 bit ca trudng thay doi
Koffsetl c6 thé chi ra dai tir 0 dén 8191. Trong vi du bao hiéu & trén, chi dai tir 0 dén
4332 duoc sir dung, va dai chua s dung tir 4333 dén 8191 c6 thé duoc danh riéng

(reserved), hodc c6 thé duoc danh cho viéc st dung chi bao khéc.

Dai gi4 tri ctia truong thay ddi Koffset-diff c6 thé dugc xac dinh dya trén chénh léch

d6 tré khu hoi toi da giita cac chum tia, d6 cao quy dao vé tinh, kich thudc 6, hoac goc
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nang truyén thong toi thidu.

Vi du, trong kich ban trong sudt GEO, dudng kinh 6 1a 450 km, goc nang t6i thiéu
cta truyén thong 14 10 do, va chénh léch do tr& khit hoi t6i da trong 6 1a 2,933¢ — 3 s.
Béi vi 2,933e — 3/0,125¢ — 3=23,464, 6 bit dugc yéu ciu dé chi ra dai gia tri 24 dén
+24, va 6 bit chénh léch do léch thoi gian trong trudng thay doi Koffset-diff c6 thé chi
ra—31 dén +31. Trong vi du bao hiéu ¢ trén, chi dai —24 dén +24 duogc st dung, va cac
dai chua st dung tir —31 dén+-25 va +25 dén +31 c6 thé duoc danh riéng (reserved),

hoic c6 thé dugce danh cho viéc st dung chi bao khac.

Vi du, sau khi thu nhan duoc bao hiéu Koffset-list, UE ¢o thé thu nhan duogc riéng
biét, dya trén truong thay dbi Koffsetl va truong thay doi Koffset-diff, gia tri Koffset
cta chum tia 1 twong ung véi Koffsetl. Néu Koffset-diff c6 63 chénh léch d6 1éch thoi
gian, UE ¢6 thé con thu nhan dugc ring gia tri Koffset ctia chum tia 2 12 Koffsetl+gia
tri Koffset-diff thitr nhat (nghia 13, Koffsetl+chénh léch do 1éch thoi gian thi nhét), gia
tri Koffset cia chum tia 3 13 Koffsetl+gia tri Koffset-diff thir hai (nghia la,
Koffsetl+chénh 1éch do 1éch thoi gian thi hai), v.v.. Nhu da mo ta & trén, s6 chum tia,
chéng han nhu chum tia 1, chum tia 2, va tuong tu, co thé c6 mdi quan hé véi sb chi
muc SSB hoac s6 TCIL, vi du, sb chi muc SSB hoic 6 TCI 1a s6 chum tia. Phuong phap
truyén bao hiéu nhu vay cung cép tinh linh hoat va c6 thé tiét kiém céc chi phi bit bao

hiéu trong kich ban da chum tia.

Theo tity chon, c6 thé thong nhit rang sau khi nhan dugc gia tri Koffset-diff, UE trir
di gié trj c¢6 dinh dé thu nhan dwgc chénh léch gitta cac do 1éch thoi gian trong tng Vi
chum tia ma UE c6 thé st dung. So vé6i giai phap néu trén dé gui truc tiép do léch thoi
gian c6 thé duoc sir dung truc tiép dén UE, trong phuong phép nay, UE thu nhén duoc,
thong qua tinh toan, chénh 1éch giita cac d¢ l1éch thoi gian twong Ung v6i chum tia c6
thé dugc st dung, va dé lai lugng tinh todn cho UE, do d6 gidm do phtrc tap tinh todn &
phia tram gbc. Vi du, truong thay ddi Koffset-diff sit dung 6 bit dé biéu thi tir 0 dén 48,
duoc trir di boi gié tri ¢b dinh (gia st gia tri c¢6 dinh 1a 24) sau khi UE nhan duoc gid tri
Koffset-diff, d UE sir dung dai biéu thi chénh léch do 1éch thoi gian tir —24 dén +24. Vi
du cu thé, gia tri trong trudng thay d6i Koffset-diff 1a 8. Sau khi nhan duoc gia tri, UE
trir gia tri ¢ dinh 24 khoi gia tri 8 dé thu nhan duoc —16. UE st dung —16 lam chénh

-94.



52247 95/155

1éch do 1éch thoi gian cua chum tia twong tmg voi gia tri.

Phuong phép dé xdc dinh d6 1éch thoi gian ban diu cta cép 6 (6 cu thé hodc 6-cu

thé) nhu sau.

Tram gdc phat quang b gi tri Koffset ban du cua 6 bang cach st dung ban tin
phét quang ba (ching han nhu SIB 1) hodc giri gia tri Koffset ban diu dén UE bang cach
sit dung bao hiéu RRC (ching han nhw béo hi¢u thiét 1ap RRC RRCSetup, bao hiéu céu
hinh lai RRC RRCReconfiguration, hodc bao hiéu tiép tuc RRC RRCResume). No6i cach
khéac, tram géc 6 thé cho phép UE trong 6 nhan dugc gid tri Koffset ban dau béng cach
stt dung phuong phap néu trén, dé UE trong 6 str dung gia tri Koffset ban dau. Po léch
thoi gian cp 6 dé cap dén ciing mot gia tri do 1éch thoi gian duge sir dung béi UE trong
0 twong tng voi do 1éch thoi gian, nghia 1a, do 1éch thoi gian cap 6 duoc str dung. Vi du,
d6 léch thoi gian cép 6 c6 thé duge xéc dinh bing cach st dung d¢ tré khir hoi t6i da

gitta @NB va UE trong 6. D¢ 1éch thoi gian & cp 6 bao gdm do 1éch thoi gian ban dau

Y
A

& cap 6. "Ban dau" trong do 1&ch thoi gian ban dAu cho biét tham sb dugc sir dung dé

truy cap 0 ban d4u hodc tham sb co ban duoc st dung trong 0.

Theo mot cach thuc hién kha thi, tram gbc c6 thé phat quang b4, bang cach sir dung
bao hiéu RACH-ConfigGeneric trong ban tin SIB 1, gia tri Koffset twong g véi 6
(cell). Vi du, bao hiéu RACH-ConfigGeneric c6 thé bao gdm mot hodc nhiéu trudng
thay ddi, va mot hoic nhiéu trudong thay dbi co thé duoc sir dung dé chi ra gia tri Koffset
& trén. Vi du, mot hodc nhidu truong thay ddi 6 thé 1a truong thay déi Koffset initial,
Koffset-LEO va Koffset-Supplement, Koffset-LEO-600, Koffset-LEO-1200 va Koffset-

GEO trong céc phuong an sau.
MBb ta cu thé vé bao hiéu RACH-ConfigGeneric ¢ thé nhu sau.
Céch thtc 1

Trudng thay ddi méi Koffset initial dugc thém vao tham s6 RACH-ConfigGeneric,
dé chi ra do 1éch thoi gian ban dau dugc UE st dung trong 6. Vi dy, dai gia trj cla trudng
thay dbi Koffset initial c6 thé dugc xac dinh dwa trén do tré khir hoi t6i da (vi du, lién
quan dén do cao qu¥ dao va gbc nang truyén thong tdi thiéu) trong kich ban truyén thong

duoc hd tro béi giao thire chudn. C6 thé hiéu ring dé mo ta dai gia tri cia trudong thay
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d6i Koffset_initial, hiy tham khao md ta & trén cla truong thay d6i Koffsetl. Phurong
phéap truyén bao hiéu nay tiét kiém nhiéu chi phi bao hiéu hon so v6i truyén bao hiéu

Koffset cip chum tia.

Vi du, dinh dang b4o hiéu RACH-ConfigGeneric trong ban tin SIB 1 dugc thé hién

nhu sau:
RACH-ConfigGeneric ::=SEQUENCE {
prach-ConfigurationIndex INTEGER (0..255),
Koffset_initial INTEGER (0.. 4332),
}
Céach thuc 2

Hai trudng thay d6i méi Koffset-LEO va Koffset-Supplement duge thém vao tham
s6 RACH-ConfigGeneric, va c6 thé dugc sir dung dé xéc dinh d6 1éch thoi gian ban déu.
Vi du, dai gid tri (bao gdm dai biéu thi va/hodc s6 lugng bit duoc biéu thi) clia Koffset-
LEO va Koffset- complement ¢ thé duoc xac dinh dya trén dai do cao quy dao cia vé
tinh va géc nang truyén thong tdi thiéu. Do d6, dé tiét kiém hon nita céc bit bao hiéu,
chi bao két hop c6 thé duoc thuc hién trén do 1éch thoi gian ban dau dua trén dai do cao

qu¥ dao.

Vi du, dinh dang b4o hiéu RACH-ConfigGeneric trong ban tin SIB 1 dugc thé hién

nhu sau:
RACH-ConfigGeneric ::= SEQUENCE {

prach-ConfigurationIndex INTEGER (0..255),

Koffset-LEO BIT STRING (SIZE (9)),
Koffset-complement BIT STRING (SIZE (4)) ~ OPTIONAL,
}

Truong thay d6i Koffset-complement méi duoc thém vao la tiy chon (optional), chi
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ra rang trudong thay doi Koffset-complement c6 thé duoc giri hodc c6 thé khong dugc
giri. Dé biét c6 giri truong thay d6i Koffset-complement hay diéu kién ma theo do trudong

thay d6i Koffset-complement dugc giri, hay tham khao vi du sau.

Vi du, trong kich ban trong d6 do cao quy dao khong cao hon 1200 km, khi goc
nang truyén thong tdi thidu 14 10 do, do tré khir hdi t6i da 1a 41,745895 ms, do léch thoi
gian ban dAu 12 41,745895¢ — 3/0,125¢ — 3=333,9672, va s luong bit twrong tmg 12 9 bit.
Do d6, phia mang c6 thé chi giri bao hiéu Koffset-LEO (9 bit), tirc 1a khong gui Koffset-
complement. Trong trudng hop nay, chi can gii bao hiéu 9 bit dé chi ra tham s6 do léch
thdi gian. Dai gia tri 1a 0 dén +334. Dai c6 thé dugc chi ra boi 9 bit1a 0 dén +511. Trong
vi du bao hiéu & trén, chi dai tir 0 dén +334 duoc sit dung, va dai chua sir dung tir +335
dén +511 c¢6 thé dugc danh riéng (reserved) hodc co thé duoc danh cho viéc sir dung chi

bao khac.

Vi du khac, trong kich ban do cao qu§ dao 16n hon 1200 km, phia mang c6 thé giri
bao hiéu Koffset-LEO va Koffset-complement (4 bit) t6i UE, trong d6 Koffset-
complement biéu thi bit cao va Koffset-LEO biéu thi bit thép. Koffset-LEO va Koffset-
complement tao ra béo hiéu 13 bit, cho biét dai tir 0 dén 4332. Dai c6 thé dugc bicu thi
béi 13 bit 1a 0 dén 8191. Trong vi du bao hiéu & trén, chi dai tir 0 dén 4332 duoc st dung,
va dai chua st dung tir 4333 dén 8191 ¢6 thé dugc danh riéng (reserved), hodc ¢c6 thé
duoc danh cho viéc st dung chi bao khac. Dé biét dai chi bao cia sw két hop Koffset-
LEO va Koffset-complement, hdy tham khao mo ta & trén cua truong thay d6i Koffset1.

Do d6, sau khi nhan duoc bao hiéu Koffset-LEO hodc Koffset-LEO va Koffset-
complement, UE ¢0 thé nhan duoc, dua trén bao hiéu, do 1éch thoi gian dugc st dung.
Phuong phap truyén bao hiéu nay cung cép tinh linh hoat va c6 thé tiét kiém mot sb bit
b4o hiéu trong kich ban do cao quy dao khong cao.

C6 thé hiéu rang dai Koffset trong bdo hiéu vi du trén chi la vi du. Dai gia tri cta
Koffset khong bi gi6i han trong sang ché, va dai gia tri cia Koffset co thé duoc thong
nhit dya trén diéu kién trién khai thuc té.

Cach thac 3

Ba trudong thay d6i méi Koffset-LEO-600, Koffset-LEO-1200, va Koffset-GEO
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duoc thém vao tham sb RACH-ConfigGeneric, dé chi ra d6 1éch thoi gian dugc UE su
dung trong 6. Déi gi4 tri (bao gdm dai biu thi va/hoac sb luong bit duoc bicu thi) cia
Koffset-LEO-600, Koffset-LEO-1200, hoac Koffset-GEO c6 thé duoc xac dinh dua trén
dai d cao quy dao cuia vé tinh va goc ning truyén thong tdi thiéu. Koffset-LEO-600
bidu thi tham sd lién quan dén do 1éch thoi gian twong Gmg vé6i do cao quy dao khong
1én hon 600 km, Koffset-LEO- 1200 biéu thi tham s6 lién quan dén do léch thoi gian
twong Ung v6i d cao quy dao 16n hon 600 km va khong 16n hon 1200 km, va Koffset-
GEO biéu thi tham sb lién quan dén do 1éch thoi gian twong Gng v6i do cao quy dao
khong 16n hon 36000 km. Tham s6 Koffset-LEO-600, Koffset-LEO-1200, hodc Koffset-
GEO c¢6 thé duogc dat thanh tuy chon (optional). D& biét cach giri béo hiéu, hdy tham

khao vi du sau.

Vi dy, trong kich ban do cao quy dao khong qua 600 km, phia mang c6 thé chi gui
b4o hiéu Koffset-LEO-600, tirc 1a khong giri Koffset-LEO-1200 hodc Koffset-GEO. Khi
g6c nang tdi thidu 1a 10 do, do tré khir hdi t6i da clia kich ban LEO-600 1a 25,755 ms,
dd léch thoi gian tdi da 14 25,755¢ — 3/0,125e — 3=206,04, va sb lugng bit trong Uing 1a
8 bit (twong g vdi mo ta trong kich ban trong subt LEO-600 & phuong 4n trén). Trong
trudng hop ndy, chi cAn giri bao hiéu 8 bit cho UE dé xac dinh d9 1éch thoi gian, va dai
duge st dung dé chi ra do léch thoi gian 12 0...+207. Dai c6 thé dugc chi ra boi 8 bit 1a
0 dén +255. Trong vi du bao hiéu & trén, chi dai tir 0 dén +207 dugc st dung, va dai
khong st dung tir 208 dén 255 c6 thé duoc danh riéng (reserved), hodc c6 thé duoc danh

cho viéc stt dung chi bao khac.

Vi du khéc, trong kich ban d6 cao quy dao 16n hon 600 km va khong 16n hon 1200
km, phia mang c6 thé giri bao hi¢u Koffset-LEO-1200 t6i UE, tuc 1a khong giri Koffset-
LEO-600 hoic Koffset-GEO. Trong trudng hgp nay, bao hi¢u 9 bit (twong ing v6i mo
ta trong kich ban trong sudt LEO-1200 trong phuong an trén) can dugc gtii, dé UE dugc
tao cAu hinh dé xac dinh do 1éch thoi gian. C6 thé hiéu ring dé mo ta dai gid tri cua bao
hiéu Koffset-LEO-1200, hay tham khao moé ta & trén cua Koffset-LEO. Chi tiét khong

duoc mo ta lai & day.

Vi du khéc, trong kich ban d6 cao quy dao 16n hon 1200 km, phia mang chi can giri
bao hiéu Koffset-GEO, tirc 1a, khong gti Koffset-LEO-600 va Koffset-LEO-1200.
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Trong trueong hop nay, bao hiéu 13 bit (twong tng véi md ta trong kich ban trong sudt
GEO trong phuong an trén) can duoc g, dé UE dugc tao ciu hinh dé xac dinh do 1éch
thoi gian, va dai duoc sit dung dé chi ra do 1éch thoi gian 1a 0 dén +4332. C6 thé hiéu
rang dé mo ta dai gia tri cia bao hiéu Koffset-GEO, hdy tham khao céc mo ta & trén cla
Koffset-LEO, Koffset-Supplement,va Koffset-LEO-600. Chi tiét khong duoc md ta lai
¢ day.

Vi du, dinh dang bao hiéu RACH-ConfigGeneric trong ban tin SIB 1 dugc thé hién

nhu sau:
RACH-ConfigGeneric ::= SEQUENCE {
prach-ConfigurationIndex INTEGER (0..255),
Koffset-LEO-600 INTEGER (0.. 207) OPTIONAL,
Koffset-LEO-1200 INTEGER (0.. 334) OPTIONAL,
Koffset-GEO o INTEGER (0.. 4332) OPTIONAL,
b

C6 thé hiéu rang gia tri ctia dinh dang bao hi¢u néu trén chi la vi du, va khong nén

dugc hi€u la gidi han cua phuong an nay cia sang ché.

Trong phuong &4n nay cua sang ché, tram gdc c6 thé thém trudong thay d6i mai tuong
ting v6i do 16ch thoi gian cho bao hiéu cdu hinh chung kénh chia sé lién két 1én 16p vat
1y PUSCH-ConfigCommon trong SIB 1 hoc b4o hiéu c4u hinh kénh chia sé lién két 1én
16p vat Iy PUSCH-Config trong b4o hiéu RRC. Dé biét md ta cu thé vé viéc thém truong
thay d6i méi twong tmg véi do 1éch thdi gian cho bao hiéu cAu hinh chung kénh chia sé
lién két lén 16p vat ly PUSCH-ConfigCommon trong SIB 1 hogc b4o hi¢u cdu hinh kénh
chia sé lién két 1én 16p vét Iy PUSCH-Conlfig trong b4o hiéu RRC, hay tham khao phan
trén cach thirc 1 dén cach thuc 3. Chi tiét khong duge md ta lai & day.

C6 thé hiéu ring cac gia tri ciia bao hiéu dugc chi ra trong phuong 4n ndy cua sang
ché chi 1a cac vi du, va khong nén duoc hiéu 14 gii han dbi v6i phuong 4n nay clia séng

7
A

ché.
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Cac phuong phap va phuong an néu trén co thé dugc két hop voi nhau, va c6 thé két
hop phuong phap va quy trinh cép nhat d§ 1éch thoi gian trong cac kich ban khéac nhau.
Vi du, sau day cap nhat su két hop do 1éch thoi gian cip 6, do léch thdi gian cép chim

tia, hodc do l1&ch thoi gian cip UE véi tham chiéu dén cac kich ban khac nhau.

Noi cach khac, Koffset cép 0, Koffset cép chum tia, hoac Koffset cép UE duoc thé

hién & trén c6 thé dugc st dung cung nhau.

C6 thé hidu ring do léch thoi gian cip UE (UE cuy thé hodc UE-cu thé) chi ra ring
cac gia tri do 1éch thoi gian khac nhau co6 thé dugc st dung giita cac UE trong 6/chum

tia.

Vi du, UE thu nhan dugc gia tri Koffset & cép 0 bé‘mg cach st dung ban tin phat
quéng ba trong truy cap ban dau. Sau khi UE bét dau truy cip ngiu nhién, tram gdc s&
cap nhat, dya trén chum tia ma UE duoc dit, gia tri Koffset dwgc UE st dung 1én cép
chim tia. Nhu thé hién trong Bang 2, viéc cip nhat Koffset tir clp 0 sang cép chum tia
c6 thé giam do tré cubi-dén-cudi. Hon nita, khi UE yéu cau do tré cao hon, ching han
nhu kich ban yéu cau do tré thép, tram géc va UE ¢6 thé cap nhat Koffset da sir dung
thanh gia tri Koffset cAp UE. Nhu thé hién trong Bang 2, d6 tré& cubi-dén-cudi (bao gdm
d6 tré 1ap lich) nhoé hon Koffset cép ova cép chum tia sau khi Koffset dugc cap nhat 1én
cip UE 1a phit hop v6i kich ban ¢6 yéu cau db tré thap.

Vi dy, UE thu nhén duoc gia tri Koffset & cdp 6 bang cch st dung ban tin phat
quang ba trong truy cap ban d4u. Sau khi UE bét dau truy cdp ngau nhién, gNB xac dinh,
dua trén loai dich vu cia UE va/hodc yéu cAu khéc nhau vé do tré, liéu gia tri Koffset

duoc UE st dung c6 can duoc cap nhat hay khong.

(1) Khi UE khéng yéu cau hiéu suét tré cao va khong nhay véi do tré, tram gdc c6
thé cho phép UE thudc loai nay tiép tuc sir dung Koffset cAp 6 hodc cap nhat 1én Koffset
cAp chum tia.

(2) Khi UE yéu cAu hiéu suét tré cao va yéu cau do tré thép, tram géc c6 thé cap nhat
gia tri d6 1éch thoi gian dugc UE st dung thanh Koffset & cap UE. Quy trinh giai phap
yéu cdu gNB gui bao hiéu dén UE d chi ra cap nhat Koffset 1én cAp chum tia hodc cp
nhat Koffset 1én cip UE, hodc UE 4p dung cho gNB dé cap nhat Koffset 1én cip chum
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tia hodc cép nhat Koffset 1én cép UE.

Vi duy, trong truong hop UE yéu cau do tré th.:fip, UE c6 thé tu dong x4c dinh va bao
c4o, t&i tram gde, dé cap nhat gia tri Koffset cép 6 thanh gia tri Koffset cap UE. Ngoai
ra, UE c6 thé tu dong xac dinh va bao cao cho tram géc, dé cap nhat gia tri Koffset cép
chiim tia thanh gi4 tri Koffset cip UE.

Vi dy khac, khi UE yéu cau hiéu suit tr&, UE c6 thé giri thong tin chi bao dén tram
gbc, trong d6 thong tin chi bao c6 thé duge st dung dé chi ra yéu ciu tré ciia UE hodc
chira cép (vi du, cép 0, cép chum tia, hoac cép UE) cua dd 1éch thoi gian ma UE can st
dung. Do d6, tram gdc nhan duogc thong tin chi bdo va xac dinh dua trén thong tin chi
bao, li€u c6 cap nhat gia tri do 1éch thoi gian dugce st dung bsi UE hay khong. Néu
Koffset dwgc cap nhat, thi tram gdc s& giri thong tin duge su dung dé chi ra cip nhat gia
tri Koffset. Vi du, tram gdc c¢6 thé chi ra UE cap nhat Koffset thanh gia tri Koffset cap
chiim tia hoic gi4 tri Koffset cip UE.

Theo tuy chon, tram géc ¢6 thé chi ra cho UE, liéu co ché cap nhat Koffset c6 duoc
kich hoat hay co ché cap nhét Koffset nao duge sit dung hay khong. Néu khong duoc
kich hoat, Koffset cip 6 s& khong duoc cip nhét 1én Koffset cép chum tia hodc Koffset
cip UE, va UE khéng cin b4o céo yéu ciu TA hodc do tré hodc cap Koffset dugc sir
dung. Vi du, tram géc c6 thé gui bao hi¢u sau dén UE, hoac UE gtri bao hiéu sau dén

tram gbc dé chi ra co ché cap nhat Koffset c6 dugc kich hoat hay khong.

B4o hiéu chi ra liéu c6 kich hoat co ché cap nhat Koffset cho UE-cu thé hay khong.
Néu duge kich hoat, thi né chi ra rang tram gbc va UE c6 thé cap nhét Koffset tir cip 6
hoic cép chum tia 1én Koffset cAp UE. Néu khong dugc kich hoat, thi né chi ra ring UE
tiép tuc str dung cdp Koffset dang duogc st dung. Uu diém 1a co ché cap nhat Koffset
khac nhau c6 thé duogc lua chon dua trén yéu cau dich vu ciia UE va yéu cau vé do tré

1ap lich, va c6 thé tranh dugc chi phi phu cua bdo hiéu Koffset.

B4o hiéu chi ra liéu co ché cap nhét Koffset cho cham tia-cu thé c6 duoc kich hoat
hay khéng. Néu duoc kich hoat, thi né chira rang tram gdc va UE c6 thé cap nhat Koffset
tu cép 0 hoac cép UE thanh Koffset cép chum tia. Néu khong duogc kich hoat, thi n6 chi
ra rang UE tiép tuc st dung cap Koffset dang dugc st dung. Uu diém 14 co ché cap nhat

Koffset khdc nhau c6 thé dugc lya chon dua trén yéu ciu dich vu ctia UE va yéu cau vé
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do tré 14p lich, va c6 thé tranh dugc chi phi phu cua bao hiéu Koffset.

B4o hiéu chi ra liéu c6 sit dung co ché cip nhat Koffset cho chim tia-cu thé hoac
Koffset cho UE-cu thé, hay khong hd trg cap nhat Koffset 1én mot cép khac. Phuong
phép chi bao bao hiéu 1a chi ra rang trong kich ban nay, tram gbc va/hoic UE hd tro cap
nhat cip Koffset 1én cip chum tia hodc cip cia UE hodc c6/khong lam thay ddi cip da
st dung ctia Koffset. Chi bdo bao hidu c¢6 thé tranh dugc sy khong rd rang ciia co ché
cap nhat Koffset gilta tram géc va UE. Ngoai ra, cic lgi ich ¢6 thé bao gém viéc lua
chon céc co ché cap nhat Koffset khac nhau dwa trén yéu cau dich vu ctia UE va yéu ciu

vé do tré 1ap lich, do d6 tranh dugc thém chi phi cap nhét bao hi¢u Koffset.

Phan sau st dung sy két hop clia cac phuong phap va phwong 4n & trén 1am vi du

trong kich ban cu thé dé mé ta.
Kich ban 1: Cép nhat gié tri Koffset cip 6 thanh gia tri Koffset cAp chum tia.

Trong kich ban nay, gia dinh ring khi UE dugc truy cdp ban dau, gia tri Koffset &

cap 0 s€ thu nhan dugec.

Vi duy, sau khi UE yéu ciu truy cap vao hé théng, tram gc nhur gNB s& truyén chénh
l&ch d6 1éch thoi gian AKoffset trong bdo hi¢u Msg2 hodc Msg4 hodac bio hiéu
RRCsetup. Sau khi nhan dugc AKoffset, UE c6 thé cap nhat Koffset, tac 1a
Koffset new=Koffset old+AKoffset. Koffset old biéu thi gi4 tri Koffset dang dugc sir
dung bdi gNB va UE hodc gia tri do léch thoi gian tham chiéu hoic Koffset ban dau.
Koffset new biéu thi gia tri Koffset duoc cip nhat s& duge st dung boi gNB va UE,
nghia 13, gi tri do 1éch thoi gian thu nhan dwgc dua trén Koffset old. GNB c6 thé xac
dinh gia tri AKoffset & day dua trén Koffset cép chum tia, nghia 1a gNB x4c dinh, dua
trén chum tia ma UE duogc dit, ring UE can s dung gia tri Koffset dugc cip nhat
Koffset new (vi du, gNB xac dinh gia tri Koffset new dua trén do tré khir hoi toi da
gitta UE va gNB trong ving pht chim tia ma UE nim), va sau d6 thu nhan duoc gid tri
AKoffset dua trén AKoffset=Koffset old — Koffset new. GNB c6 thé truyén AKoffset
béng cach st dung bao hiéu nhu Msg2, Msg4, hoac RRCsetup, va bdo hiéu duoc dat
thanh tiy chon (chi ra ring AKoffset c6 thé dugc giri hodc c6 thé khong duoc giri). Co
thé coi rang néu phia mang quyét dinh khéng cap nhat Koffset, thi gNB c6 thé khong
giri AKoffset tgi UE, tirc 1a gNB va UE khong cap nhét Koffset dang dugc st dung.
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Theo mot cach thuc hién kha thi, tram géc c6 thé tao cAu hinh bao hiéu
ServingCellConfig dé truyén AKoffset bang cach sir dung 6 phuc vu trong bao hiéu
RRCsetup, va bao hi¢u RRCReconfiguration va RRCResume cling bao gdm bao hiéu
ServingCellConfig, hodc c6 thé giri gia tri AKoffset bang cach sir dung bao hiéu
RRCReconfiguration va RRCResume. Vi duy, bdo hiéu cdu hinh 6 phuc vu
ServingCellConfig bao gdm mét hodc nhiéu trudng thay ddi, va mot hodc nhidu trudong

thay dbi c6 thé dugc sir dung dé chi ra AKoffset.
Céch thte 1

Truong thay d6i mai Koffset-difference dugc thém vao tham sb c4u hinh 6 phuc vu
ServingCellConfig, dé chi ra chénh léch do 1éch thoi gian AKoffset. UE c6 thé cap nhat
Koffset béng cach st dung Koffset-difference do 1éch thoi gian. Dai gia tri (vi du, dai
biéu thi hodc sb lugng bit tuong tng) ctia Koffset-difference co6 thé dugc xac dinh dua
trén chénh 16ch d6 tr& khir hoi t6i da gifta cac chum tia, dd cao quy dao vé tinh, kich
thuée 6, va gbc nang truyén thong tdi thiéu.

Vi du, chénh 1&ch @6 tré khir hdi tbi da trong 6 trong kich ban trong suét GEO/tai
tao 1a 10,3 ms, 10,3e — 3/0,125¢ — 3=82.4, va truong thay ddi Koffset-difference cin 8
bit dé chi ra —83 dén 83. 8 bit ciia Koffset-difference c6 thé chi ra—127 dén +127. Trong
vi du bao hiéu & trén, chi dai —83 dén 83 duoc st dung, va cac dai khong st dung tur —
127 dén —84 va +84 dén +127 c6 thé dwoc danh riéng (reserved), hodc c6 thé duoc danh
cho viéc sir dung chi bdo khac. So dd do léch thoi gian truyén co thé tiét kiém chi phi
béo hiu so v6i cac gid tri hoan chinh Koffset truyén truc tiép.

Vi dy, dinh dang bao hi€u & trén c6 thé nhu sau:

ServingCellConfig ::= SEQUENCE {

tdd-UL-DL-ConfigurationDedicated = TDD-UL-DL-ConfigDedicated
OPTIONAL,

Koffset-difference INTEGER (-83.. 83) OPTIONAL,
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Cach thtc 2

Truong thay d6i méi Koffset-difference-list duwgc thém vao tham s6
ServingCellConfig hodc tham sb c6 chtic nang tuwong tu, dé chi ra su chénh léch gitta
gia tri Koffset dugc UE sir dung trong nhidu chim tia trong 6 va Koffset cdp 6. Nghia
13, Koffset-difference-list biéu thi nhiéu chénh 1éch Koffset, ching han, c6 thé biéu thi
su chénh léch gifta cac gia tri Koffset twong tng véi tdi da 64 chum tia va Koffset cip 0

trong (mg voi 6 ma chim tia ndm trong do.
Vi duy, dinh dang bao hiéu & trén c6 thé nhu sau:
ServingCellConfig ::= SEQUENCE {

tdd-UL-DL-ConfigurationDedicated =~ TDD-UL-DL-ConfigDedicated
OPTIONAL,

Koffset-difference-listSEQUENCE (SIZE (1..64)) OF INTEGER (=24.. 24)
OPTIONAL,

}

Trong phuong 4n nay cua sang ché, dai gia tri cua truong thay d6i Koffset-
difference-list c6 thé lién quan dén d6 tré khir hdi tdi da (vi du, lién quan dén do cao quy
dao va goc ning truyén thong tdi thiéu) ctia 6 hodc chum tia trong kich ban truyén thong
duoc hd tro boi giao thire chudn, chénh 1éch do tré khi hoi ti da gitta 6 va chum tia, va

don vi tinh toan thoi luong dd 1€ch thoi gian slot duration.

Vi duy, trong kich ban trong suét GEO, dwong kinh 6 14 450 km, goc nang tdi thiéu
ctia truyén thong 1a 10 do, va chénh léch d6 tré khir hoi tdi da trong 6 14 2,933e — 3 s.
Boi vi 2,933¢ — 3/0,125¢ — 3=23,464, 6 bit duoc yéu cau dé chi ra dai gia tri —24 dén
+24, va 6 bit chénh Iéch do6 1&€ch thoi gian trong truong thay ddi Koffset-difference-list
c6 thé chi ra —31 dén +31. Trong vi du béo hiéu & trén, chi dai —24 dén +24 dugc sir
dung, va cic dai chua st dung tir —31 dén+-25 va +25 dén +31 c6 thé dugc danh riéng

(reserved), hodc c¢6 thé dugc danh cho viée sit dung chi bao khac.

Vi du, sau khi thu nhan bo hiéu Koffset-difference-list, UE c6 thé xac dinh, dua

-104-



52247 105/155

trén su chénh 1&ch gifra gia tri Koffset dang dugc sir dung (hodc gia tri Koffset da nhén
truée d6 hodc gia tri Koffset & cdp 6 dang duoc sir dung) va gia tri Koffset duge chi ra
boi truong thay ddi Koffset-difference-list, gi4 tri Koffset cAp chim tia twong tmg véi
chum tia ma UE nam trong d6. Vi du, néu Koffset-difference-list chi ra 64 chénh léch
Koffset, thi UE s& chon chénh 1éch Koffset twrong tng trong Koffset-difference-list dua
trén s6 chum tia ma UE duoc dit (vi du, dugc xac dinh dya trén su twong ung gilta sb
chum tia va s& SSB hoic sé TCI), vi du, néu s chum tia 13 5, chénh léch Koffset thir
nam duge chi ra béi Koffset-difference-list (gia st ring sé chiim tia bt dau tir 1) hoic
chénh 1&ch Koffset thit tw duoc chi ra béi Koffset-difference-list (gia sir ring sd chiim
tia bit dAu tir 0) dugc chon. UE c6 thé nhan duoc, dua trén gié tri Koffset dang dugc UE
str dung-+gia tri Koffset-difference- list da chon (nghia 1a, gié tri Koffset dang dugc UE
stir dung+chénh 1€ch d6 1€ch thoi gian dugce chon dya trén sb6 chum tia), gia tri Koffset
cAp chim tia tuong tmg véi chim tia ma UE duoc dat. UE va gNB déu tinh toan va cap
nhat béng cach sir dung gia tri Koffset cap chiim tia theo phuong phép nay. Phuong phap
truyén béo hiéu nhu vay cung cép tinh linh hoat va c6 thé tiét kiém cac chi phi bit bao

hiéu trong kich ban da chum tia.
Céch thac 3

Hai truong thay dbi méi Koffset-difference-GEO va Koffset-difference-LEO dugc
thém vao tham sé ServingCellConfig, dé chi ra chénh 1&ch d9 léch thoi gian AKoffset
dugc str dung cho cac dai theo ddi khac nhau, va UE ¢o thé cap nhat Koffset béng cach
sit dung chénh 1éch do 1éch thoi gian. GNB chon giri Koffset-difference-GEO hoac
Koffset-difference-LEO dua trén kich ban truyén théng (dai do cao quy dao). Do do, sau
khi thu nhan Koffset-difference-GEO hodc Koffset-difference-LEO, UE ¢c6 thé thu nhan
dugc gia tri AKoffset, va sau do6 cadp nhat gid tri Koffset dwa trén
Koffset new=Koffset old+AKoffset.

Koffset-difference-GEO biéu thi chénh 1éch d6 1éch thoi gian duge sir dung khi do
cao qu¥ dao 16n hon 1200 km va nhoé hon 36000 km trong kich ban truyén thong, va dai
biéu thi ctia Koffset-difference-GEO duge xac dinh dya trén chénh léch d¢ tré khir hoi
tbi da gitra cac chum tia, ma lién quan dén do cao quy dao vé tinh, kich thudce 6, va goc

ning truyén thong t6i thiéu. Pé biét mé ta cu thé, hay tham khao md ta & trén vé Koffset-
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difference. Khi d6 cao qu§ dao cta kich ban truyén thong 16n hon 1200 km va nhé hon
36000 km, phia mang chi cin gii bao hidu Koffset-difference-GEO, tic 1a khong gti
bao hiéu Koffset-difference-LEO. Trong treong hgp nay, bao hi¢u 8 bit can dugc g

cho thiét bi ddu cudi dé xac dinh d6 1éch thoi gian.

Koffset-difference-LEO chi ra tham s do 1éch thoi gian c¢6 dd cao qu§ dao khong
16n hon 1200 km. Dai biéu thi dugc xac dinh dwa trén chénh léch do tré khtr hoi 16n nhat
gitta cac chim tia. Vi du, trong kich ban LEO-1200, chénh léch d¢ tr& khtr hdi t6i da
trong 6 14 3,18 ms, 3,18e — 3/0,125¢ — 3=25,44, va truong thay dbi Koffset-difference-
LEO can 6 bit dé chi ra dai —26 dén 26. 6 bit cua Koffset-difference-LEO c6 thé chi ra:
—31 dén +31. Trong vi du béo hiéu & trén, chi dai —26 dén 26 dugc str dung, va cac dai
khong st dung tir =31 dén —27 va +27 dén +31 c6 thé duoc danh riéng (reserved), hodc
¢6 thé duoc danh cho viée st dung chi bao khac. Giai phap chénh 1éch d¢ 1éch thoi gian
truyén din cung cép tinh linh hoat v ¢6 thé tiét kiém mot s bit bao hidu trong kich ban
do cao quy dao khong cao.

Vi du, dinh dang bao hiéu & trén c6 thé nhur sau:

Koffset-difference-GEO  INTEGER (-83.. 83) OPTIONAL,
Koffset-difference-LEO INTEGER (-26.. 26) OPTIONAL,

Theo tuy chon, gNB co thé con gui chénh Iéch do 1éch thoi gian gia tri AKoffset,
tire 1a chénh 1éch Koffset, tdi UE béng cach st dung bao hi¢u MAC CE. Do d6, sau khi
nhin duoc chénh 1éch Koffset, UE s&€ cdp nhat Koffset dua trén
Koffset new=Koffset old+AKoffset. Vi du, bao hi¢u Koffset-difference 8 bit noi trén
hoic béo hiéu Koffset-difference-LEO 6 bit c¢6 thé duoc giri dén UE bang cach sit dung
bao hiéu MAC CE dé biéu thi gia tri AKoffset. D& biét m6 ta cu thé vé bao hiéu MAC
CE, hay tham khao mé ta & trén. Chi tiét khong dugc mo ta lai & day.

Kich ban 2: Cap nhat gié tri Koffset & cép chum tia.

Trong ché d6 nhin, Koffset cAp chim tia (chim tia-cu thé) cia chiim tia ma UE dugc
dat s& thay doi khi vé tinh thay ddi so véi UE.

Khi hé théng sir dung Koffset ban dau ¢ cip chium tia, thi gNB c6 thé cdp nhat

Koffset cho chim tia-cu thé theo cach thirc bao hiéu sau, tirc 1a gNB va UE van sir dung
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Koffset cho chum tia-cu thé, nhung gia tri Koffset cu thé s& thay dbi va cap nhat. Co
nghia 13, Theo mot cach thuc hién kha thi, thiét bi mang co thé chi ra Koffset duogc cap
nhit (nghia 13, beam-specificKoffset) bang cach stt dung béo hiéu RRC, bdo hiéu cAu
hinh lai RRC, hogc bao hiéu MAC CE. Vi dy, bdo hiéu cdu hinh lai RRC bao gom mot
hodc nhiéu truong thay dbi (chéng han nhu Koffset-list), va mdt hodc nhiéu truong thay
dbi dugc st dung dé chi ra Koffset da cap nhat. Vi dy, bédo hiéu RRC ServingCellConfig
bao gém AKoffset. Vi du, bao hiéu MAC CE bao gém AKoffset. Sau ddy mo ta chi tiét:

Phuong thic 1: Bao hiéu cAu hinh lai RRC (RRCReconfiguration): Vi du, bao hiéu
cAu hinh lai RRC (RRCReconfiguration) dugc sit dung dé cap nhat Koffset. Do do, tram
gbc s& giti bao hidu cAu hinh lai RRC t6i UE. Sau khi nhan dugc bao hiéu cAu hinh lai
RRC, UE chon gia tri Koffset twong g dua trén chum tia ma UE nam trong d6 va cip
nhat gia tri Koffset dang duoc sir dung. Vi du, bdo hidu c4u hinh lai RRC bao gdm gié
tri cap nhat & trén cla truong thay ddi Koffset-list. D61 véi thiét ké do dai bao hiéu cu

thé, hay tham khao mo ta & trén vé tham s6 truong thay doi Koffset-list.

Phuong thtrc 2: Bao hiéu RRC: Vi du, chénh 1éch Koffset nhu AKoffset duge thém
vao ServingCellConfig trong bao hi¢u RRC. AKoffset c6 thé dugc x4c dinh dua trén
gia tri Koffset Koffset new s& dugc cdp nhat, vi du, gNB xac dinh gia tri Koffset cap
nhat Koffset new s& dugc UE st dung dua trén mdi quan hé vi tri méi nhét giita chum
tia ma UE duoc dat, vé tinh, va céng (vi du, gNB xac dinh gia tri Koffset new dua trén
do tré khir hoi tdi da gitta gNB va UE trong ving phu séng ma UE nim & do), sau d6
thu nhan dugc gia tri AKoffset dua trén AKoffset=Koffset_old — Koffset new. Do do,
tram géc s€ gui bao hiéu RRC dén UE. Sau khi nhian duoc bao hiéu RRC, UE cép nhat
Koffset dua trén Koffset new=Koffset old+AKoffset. Pé biét thiét ké bao hiéu cta
chénh 1éch Koffset, hay tham khdo mo ta ¢ trén vé céc tham s truong thay ddi Koffset-

difference.

Phuong thire 3: Bao hiéu MAC CE: Vi dy, gNB ¢6 thé gui chénh 1¢ch do léch thoi
gian gia trj AKoffset, tirc 1a chénh léch Koffset, t61 UE béng cach st dung bao hiéu
MAC CE. Di vé6i thiét ké bao hiéu ciia chénh 1éch Koffset, hay tham khao m6 ta cla

tham s Koffset-difference.

Trong kich ban 1 & trén, khi gNB va UE sur dung giai phap Koffset ban dau & cip o,
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sau khi UE ding ky quyén truy cdp vao hé thong, gNB va UE cap nhét Koffset tir clp 0
sang cap chum tia. Véi su thay dbi vi tri twong dbi giita vé tinh va UE va cdng, Koffset
cAp chiim tia ctia chiim tia ma UE ndm trén d6 ciing thay d6i, nghia 14 gia tri Koffset clp
chum tia thay dbi va can duogc cap nhat. GNB co thé cap nhat gia tri Koffset cho chum

tia-cu thé trong hai ché d6 bao hiéu sau.

AKoffset duge mang trong bao hiéu RRC, vi dy, bao hiéu ServingCellConfig trong
bao hi¢u RRC.

Koffset-difference INTEGER (-83.. 83) OPTIONAL,

Dé biét mod ta vé truong thay d6i Koffset-difference, hdy tham khdo mo ta vé viée

thém trudng thay d6i méi Koffset-difference vao tham s6 ServingCellConFIG.

GNB gtri gia tri AKoffset, nghia 12 gia tri chénh Iéch Koffset, t6i UE bang cach st
dung bao hiéu MAC CE.

Kich ban 3: Cap nhat gia tri Koffset ctia cap UE.

Khi UE ¢6 thé bao co TA, thi diéu d6 chi ra ring UE da thiét lap két nbi véi gNB
tai thoi diém nay, va gié tri Koffset cd thé duoc str dung s€ thu nhan dugce. Do do, gNB

chi can cép nhét Koffset dua trén gia tri nay.

Vi du, trong phuong an dugc chi ra trén FIG.6, UE ¢o6 thé sir dung Msg3 dé bao céo
gia tri TA dé chi ra d6 léch thoi gian thit hai. Nghia 13, UE ¢6 thé gui t6i gNB, thong tin
TA hoic thong tin vi tri dugc UE st dung trong Msg3 (hodc mot ban tin khac, chang
han nhu ban tin dugc gui khi can cép nhat do 1&ch thoi gian sau do) trong qua trinh
RACH. Néu gia tri TA duoc giri, gid tri TA c6 thé 1a gid tri TA hodc gia tri TA lugng ti
hoa, hodc gia tri Koffset dugc cap nhat hoac chénh 1éch Koffset. Sau khi truy cap hé
théng, UE ciing c¢6 thé bao céo, trong mdt ban tin lién két 1én khéc, gia tri lién quan dén
gia tri TA dugce UE su dung, va gNB duoc sir dung dé x4ac dinh gia tri Koffset dugc cap
nhat.

Vi du, trong phuong phap néu trén, trong d6 UE guri thong tin chi bao dé chi ra do
1éch thoi gian tht hai, UE gt gid tri twong quan TA dén gNB, va c6 thé trir TA chung
(trong d6 gia tri TA chung c6 thé 1a gid tri dwong hodc gid tri &m hodc gia tri 0) tir gid tri

TA dang dugc UE su dung, hodc co thé trir gia tri tuyét ddi ctia TA chung tir gia tri TA
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dang dugc UE st dung (nghia 1a chénh l&ch gifta gia tri tuyét dbi ciia TA dang dugc six
dung va thu nhin dugcTA chung), nghia 1a TA-applied (vi du, TA_applied=TA_use —
TA common) dugc gui dén gNB hodc mot nira gia tri TA applied duge gui dén gNB
(sau khi gNB nhén dugc gia tri TA_ applied, nhin véi 2 dé thu nhan duoc gia tri TA_
applied). TA use biéu thi gia tri TA dang duogc hodc s& dugc sit dung boi UE,
TA_common biéu thi gi4 tri TA chung, va TA_applied biéu thi chénh léch gitra TA_use
va TA common. Sau khi nhin dugc gia tri twong quan TA do UE gui, gNB thu nhén
duoc, dua trén TA use=TA applied+TA common, gid tri TA ma UE dang hodc s€ sir

dung.

Vi du, néu 16Ts/2" duoc st dung lam th nguyén thoi gian dé gui gid tri TA, va
TA_use—-TA_common khong phai 12 boi sd nguyén ctia 16Ts/2 ¥, UE hodc gNB ¢ thé
thu nhan dugc, thong qua tinh toan, gia tri tuong quan TA do UE giri dén gNB duya trén
[(TA use— TA_common)/(16Ts/2 *)] hodc |(TA_use — TA_common)/(16Ts/2 ) |. Ts
bidu thi 1/(15¢3*2048) gidy, va p lién quan dén khoang cich séng mang con, tirc 1a

khoang cach séng mang con la 2#-15kHz.

Theo mot cach thuc hién kha thi, UE c6 thé chi ra gia tri lién quan dén TA hoac TA
bang cach st dung ban tin thi ba hodc ban tin thir ndm hodc ban tin lién két 1én khéc (vi
du, tai nguyén PUSCH duoc cAp phép, ban tin kénh diéu khién 16p vat ly lién két Ién,
hodc twong tu). Vi dy, ban tin thi ba, ban tin thir ndm, hodc ban tin lién két 1én khac c6
thé bao gdm mot hodc nhiéu truong thay d6i (TA-applied, TA-applied-LEO-600, TA-
applied-LEO-1200, TA-applied-GEO, Koffset difference UE, va tuong tu trong phan
sau), va mot hodc nhiéu truong thay ddi c6 thé dugc sir dung dé chi ra gid tri trong quan

cua TA hoac TA.
Cach thirc 1

Truong thay déi TA-applied (dinh thoi s6m da st dung) duoc thém vao dé chi ra gia
tri trong quan TA do UE béo cdo. Sau khi nhan dugc TA-applied, gNB xac dinh gia tri
TA dugc UE sir dung hodc s€ dugc st dung. Dai biéu thi va sd lugng bit cia bao hi¢u
TA-applied dugc xac dinh boi d§ cao quy dao, goc ndng truyén thong tdi thiéu, va tha

nguyén thoi gian trong kich ban truyén thong.

Vi du, khi do cao quy dao vé tinh khong cao hon qu§ dao GEO, va géc nang t6i
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thiéu 12 10 d6, 16Ts/2" dugc sit dung 1am don vi thir nguyén thoi gian, dai biéu thi cta
TA-applied cin phai tir 0 dén 4155513, va 22 bit cAn dugc biéu thi. 22 bit c6 thé biéu thi
dai tir 0 dén 4194303. Trong vi du bao hiéu & trén, chi dai tir 0 dén 4155513 duoc sir
dung, va dai chua st dung tir 4155514 dén 4194303 c6 thé dugc danh riéng (reserved),
hoac co6 thé duoc danh cho viée st dung chi bao khac. Vi dy, sau khi nhin dugc tham
s& TA-applied, gNB c6 thé thém tham s6 TA-applied vao TA chung (gi4 tri TA chung
dugce lugng tir hoa) va nhan tham s6 TA chung vé6i don vi thir nguyén thoi gian dé thu
nhin dugc gia tri TA dang dugc st dung boi UE, hodc TA-applied biéu thi gia tri TA
dang duoc UE st dung, tirc 1a d6 dai thoi gian cua TA dang duoc UE sur dung sau khi
tham s& TA-applied dugc nhan vé6i don vi thit nguyén thoi gian. C6 thé hiéu rang giao
thirc hd tro cac dd cao quy dao vé tinh khac nhau, goc ning truyén thong tdi thiéu va
don vi thtr nguyén thoi gian, va dai chi bdo ma TA-applied can hd tro c6 thé khéac nhau.
Chi bao dai va sd lugng bit cua TA-applied c6 thé duoc x4ac dinh dua trén kich ban truyén

thong cu thé.
Vi du, dinh dang bao hiéu cua TA-applied & trén dugc thé hién nhu sau:
TA-applied INTEGER (0.. 4155513) OPTIONAL,
Céch thuce 2

Ba truong thay d6i mdi, TA-applied-LEO-600, TA-applied-LEO-1200, va TA-
applied-GEO, duoc thém vao dé gNB st dung dé x4ac dinh gia tri dinh thoi s6m hién
dang dugc UE st dung. Dai biéu thi va s6 luong bit cua TA-applied-LEO-600, TA-
applied-LEO-1200, va TA-applied-GEO c6 thé duoc x4c dinh dwa trén dai d cao quy
dao cla vé tinh, goc nang truyén thong t6i thiéu co thé c6, va don vi thtr nguyén thoi
gian. TA-applied-LEO-600 biéu thi tham s6 lién quan dén gia tri dinh thoi sém dugc UE
st dung trong kich ban truyén thong trong d6 do cao quy dao khdng 16n hon 600 km,
TA-applied-LEO-1200 biéu thi tham s6 lién quan dén gia tri dinh thoi sém dugc st dung
boi UE trong kich ban truyén thong trong d6 do cao quy dao khong 16n hon 1200 km,
va TA-applied-GEO biéu thi tham sb lién quan dén gid tri dinh thoi sém duge UE st
dung trong kich béan truyén thong trong d6 d cao quy dao khong 16n hon 36000 km. Pé
cap dén nguyén tic thiét ké cua dai biu thi va s6 lugng bit ctia tham s6 TA-applied &

trén, dai biéu thi va sb lugng bit ciia TA-applied-LEO-600, TA-applied-LEO-1200, va
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TA-applied-GEO c6 thé thu nhan dugc.

Vi du, bdo hi€u lién quan,‘ TA-applied-LEO-600/TA-applied-LEO-1200/TA-
applied-GEO, dé UE bao c4o TA dugc thém vao bao hiéu RRCSetupRequest ctia Msg3.
UE thu nhén dugc d6 cao quy dao ctia vé€ tinh dya trén thong tin vé thién vin hodc thong
tin vé& quy dao vé tinh, va tiép tuc chon mot trong cac bao hiéu TA-applied-LEO-600/TA-
applied-LEO-1200/TA-applied-GEO tuong tng dé guri gia tri TA. Ddi véi kich ban do
cao quy dao khong qua 600 km, UE c6 thé str dung bao hiéu TA-applied-LEO-600 thay
vi gttri TA-applied-LEO-1200 va TA-applied-GEO. Uu diém ciia diéu nay 1a UE c6 thé
st dung d6 dai bao hiéu nhé hon dé gui gia tri twong quan TA trong hé théng truyén

thong vé tinh quy dao thap.

Vi du, cac dinh dang bao hiéu ctia TA-applied-LEO-600, TA-applied-LEO-1200, va
TA-applied-GEO nhu sau:

TA-applied-LEO-600  INTEGER (0.. 197800)  OPTIONAL,

TA-applied-LEO-1200 INTEGER (0.. 320609) OPTIONAL,

TA-applied-GEO INTEGER (0.. 4155513)  OPTIONAL,
Céch thtc 3

Vi du, trong phuong phap néu trén, trong d6 UE giri thong tin chi bao dé chi ra do
l1&ch thoi gian thu hai, UE c6 thé bao cao gia tri Koffset dugc cdp nhat hodc chénh Iéch
Koffset thay vi b4o cdo gia tri tuong quan TA. Vi dy, chénh 1éch Koffset dugc sir dung
lam vi du. Trudong thay d6i mé&i Koffset _difference UE dugc thém vao dé chi ra su khac
biét vé do6 1éch thoi gian do UE béo cao cho gNB, va su chénh Iéch gitra gia tri Koffset
s& duogc cap nhat bai UE va Koffset dang dugce st dung. Co thé hiéu rang UE ciing c6

thé bao céo chénh léch Koffset trong mot ban tin lién két 1én khéc.

Dai chi bao Koffset_difference UE lién quan dén s lugng bit bi chiém dung va tan
s6 va ngudng cia Koffset duoc cap nhét do UE béo cdo. O day, vi du trong d6 su chénh
1éch gitta Koffset khong 16n hon 7 dugc st dung, va Koffset difference UE can chiém
ba bit. Sau khi nhan dugc Koffset difference UE, gNB co thé thu nhan dugc, dua trén
Koffset new=Koffset old+Koffset difference UE, gNB va gia tri Koffset s& dugc UE
cap nhat.
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Vi du, dinh dang bao hiéu cua Koffset difference UE néi trén dugc thé hién nhu

sau:
Koffset difference UE INTEGER (0.. 7) OPTIONAL

Vi du, trong phuong phéap néu trén, UE giri thong tin chi bao dé chi ra do léch thoi
gian thtr hai, UE c6 thé bao c4o thong tin vi tri ctia UE cho gNB. Vi du, ¢ thé st dung
hé toa do dia tAm (Earth-Centered, Earth-Fixed, ECEF). Gia dinh réng dai duoc biéu thi
bang ti da 12 20 km tinh tir b& mit trai dét, va ban kinh trai d4t 1a 6371 km. Trong trudng
hop nay, mdi chidu cua vi tri toa do ba chidu can biéu thi —6391 dén 6391 km. Khi do
phan giai biéu thi cia mdi chidu cia toa do ba chidu 1a 0,125 m, can 27 bit, va do d6 ba
chiéu cin 27*3=81 bit. Khi d6 phén giai biéu thi cia mdi chidu ciia toa do ba chiéu la
0,25 m, cn 26 bit, va do d6 ba chidu cin 26*3=78 bit. Vi dy, thém trudong thay d6i UE-
Position biéu thi toa d0 vi tri cia UE. Trudng thay d6i UE-Position bao gbm ba gi4 tri
thay ddi, biéu thi gi4 tri twong quan toa do ba chidu ctia UE. Dai chi bao va s6 lugng bit
chiém dung cua bao hiéu UE-Position ¢6 lién quan dén ban kinh trai d4t, khoang cach
t6i da ma UE ¢6 thé ¢ mit phing nim ngang, va do phan giai dugc biéu thi bang toa do

vi tri. Vi du, béo hiéu thong tin vi tri dwoc gii boi UE c¢6 thé dugc biéu thi dudi dang:

UE-position ~ SEQUENCE (3 OF INTEGER (-67108863.. 67108863))
OPTIONAL,

hoac

UE-position ~ SEQUENCE (3 OF INTEGER (-33554431.. 33554431))
OPTIONAL,

Vi du, ban tin RRCSetupRequest c¢6 thé mang bao hiéu TA-applied-LEO-600, TA-
applied-LEO-1200, TA-applied-GEO, UE-Position, hoic Koffset difference UE da noi
O trén.

Sau khi nhan dugc bdo hiéu UE-Position, gNB nhan do phan giai toa dd voi gia tri
twong quan toa do ba chiéu nhén duoc. Vi du, gia dinh réng do phan giai toa do 12 0,125
m, gia tri bdo hiéu UE-Position ma gNB nhéan dugc 1a (50976000, 1688000, 1592000),
va toa do ba chiéu ECEF thuc té ciia UE c6 thé dugc gNB thu nhian duoc Ia
(50976000%*0,125=6372 km, 1688000*0,125=211 km, 1592000*0,125=199 km).
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Theo tuy chon, dé giam chi phi bao hi€u, c6 thé théng nhét réng toa do vi tri do UE
gtti ¢6 thé duoc trir di mot gia tri ¢b dinh d€ gt chénh 1&ch toa dd. Vi dy, sau khi 6371
km duogc trir di cho mdi vi d6 ctia toa do ba chiéu do UE gtri, chénh léch toa d§ s€ duoc
gtri di. Sau khi gNB nhén dugc hiéu toa do, modi vi do duogc cong thém 6371 km dé thu
nhan gi4 tri toa d cia UE. Bo hiéu thiét ké néi trén c6 thé tiét kiém chi phi bao hi¢u.
Céach thirc 4

GNB va UE c6 thé théng nhét ring UE bdo céo tham s& TA-related cho gNB bang
céich str dung ban tin kénh didu khién 16p vat ly lién két 1én (PUCCH). Vi du, UE c6 thé
oiri, bing cach sir dyng ban tin kénh diéu khién 16p vat Iy lién két 1én, tham s6 bio higu
TA-related hodc thong tin chi bao (dugc st dung dé chi ra do léch thoi gian tht hai)
duoc gui bsi UE trong phuong phap va phwong an trong sang ché. Trong phuong phap
nay, UE c6 thé tranh viéc xin tai nguyén lién két 1én dé bao cdo tham s TA-related, do

d6 tiét kiém thoi gian 1ap ké hoach xin tai nguyén lién két 1én.

Theo phuong an cua sang ché, sau khi UE truy cap vao hé théng, UE c6 thé guri gia
tri TA t6i gNB bang cach sit dung ban tin MAC CE lién két lén hogc PUSCH. B¢ biét
thém chi tiét, hay tham khao phuong phap & trén dé thiét ké do dai bao hiéu TA-related.

Phuong phép va phuong 4n da néu & trén mo ta phuong phap cip nhét Koffset trong
chuyén giao 6 (Cell handover). Sau déy st dung vi du vé qua trinh béo hiéu trong kich

ban truyén thong cu thé.

(1) Trong qué trinh chuyén giao, bao hiéu RRCReconfiguration dugc do dau tién va
sau d6 dugc gNB ngudn gii dén UE. C6 thé duoc hoc tir bao hiéu ¢ trén rang Koffset
cap 6 hoic cAp chum tia tdn tai trong RRCReconfiguration. Do d6, UE c¢6 thé nhan duoc
gia tri Koffset ctia 6/chum tia dich bang cach sir dung RRCReconfiguration. Déi véi
chuyén giao khong-RACH (RACHIess handover), 0 ngudn ciing gui bdo hiéu
RRCReconfiguration dén UE. UE nhén SIB 1 cta 6 dich, va ciing c6 thé nhan duogc

Koffset ciia 6/chum tia dich.

(2) Sau khi hoan thanh viéc chuyén giao, UE ¢6 thé cap nhat Koffset tir cAp 6 thanh
cAp chum tia. Ngoai ra, Koffset dugc cdp nhét 1én cép UE, giéng nhu qua trinh béo hiéu

sau khi UE truy cap ngau nhién vao 0.
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Chuyén ddi vé tinh (satellite switch) c6 thé twong duong véi chuyén giao 6. Tham

khao quy trinh b4o hi€u chuyén giao & trén.

Phuong phép néu trén va phuong an md ta phwong phap cdp nhét Koffset trong
chuyén dbi chum tia (Beam switch). Sau ddy sir dung vi du vé qua trinh bao hiéu trong
kich ban truyén thong cu thé.

Khi chum tia nguén va chum tia dich thudc cing mot 6, vé€ tinh khong dugc chuyén
sang chuyén ddi chiim tia, va do d6 UE ¢c6 thé tiép tuc sir dung Koffset cép 0 hoic cip
UE hién dang sir dung.

Néu Koffset duge UE st dung & cép chum tia, c¢6 hai loai thao luan:

1. Khi hé théng st dung giai phap Koffset ban d4u & cAp chum tia, gNB c6 thé cap
nhat Koffset cho chum tia-cu thé theo hai cach bao hiéu sau.

(1) Cap nhat danh sach Koffset-list bing céch st dung béo hiéu RRC, vi du, bang
cach str dung bao hiéu RRCReconfiguration. UE chon gia tri Koffset twong tmg dya trén
chim tia ma UE nam trong d6, tic 1a cap nhat gié tri Koffset dang dugc st dung.

Ngoai ra,

UE cin chon, dya trén nhom Koffset (vi du, ban tin Koffset-list) dugc gui trong bao

hiéu phat quang ba, gié tri Koffset s& dugc sir dung cho chum tia dich tuong tng.

(2) eNB c6 thé giri gié tri AKoffset, tirc 1a chénh léch Koffset, t6i UE bang cach st
dung bao hiéu MAC CE. Sau khi nhan dugc ban tin, UE c@p nhat Koffset dua trén
Koffset new=Koffset old+AKoffset. Vi dy, bao hi¢u 8 bit hodc 6 bit & trén c6 thé duge
otri dén UE bang cach st dung bao hiéu MAC CE dé bicu thi gid tri AKoffset.

2. Khi hé thong sir dung giai phap Koffset ban dAu & cap 6 va UE truy cap hé théng
bang cach st dung Koffset cip chum tia, gNB c6 thé cap nhat Koffset cho chum tia-cu

thé theo hai cach bao hiéu sau.

(1) AKoffset dugc mang trong bao hi¢u RRC, vi du, béo hiéu ServingCellConfig
trong bdo hiéu RRC (vi du, bao hiéu Koffset-difference dugc st dung).

(2) gNB gtri gia tri AKoffset, tire 1a chénh léch Koffset, toi UE bing cach st dung
béao hiéu MAC CE.
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Chuyén d6i cong (Gateway switch):

Khi xay ra chuyén d6i cbng mém (soft gateway switch), UE c6 thé nhan clng lic

hai tin hiéu cong, diéu nay c6 thé twong duong vé6i qua trinh chuyén giao 6.

Khi x4y ra chuyén d6i cong ctimg (hard gateway switch), UE chi c6 thé nhan mot tin
hiéu cdng cung mot thoi diém, va UE chuyén tam thoi tir cbng ngudn sang cdng dich.
Trong truong hop nay, do tré mot phin ctia lién két trung chuyén thay d6i. GNB c6 thé
guri, t6i UE, Koffset dugc st dung trong cdng dich hodc su chénh 1éch gitra Koffset dugc
sir dung trong cong dich va Koffset hién tai, nghia la AKoffset.

Vi cac UE cua toan bd chum tia hodc 6 can cap nhat gia tri Koffset, bdo hi€u

RRCReconfiguration ¢ thé dugc st dung dé mang AKoffset dé cép nhat Koffset.

Ngoai ra, gNB giri Koffset ciua cdng dich hodc AKoffset t6i UE bang cach st dung
bao hicu MAC CE.

Néu AKoffset duge giri di, cling c6 thé can s6 lugng bit twong tw nhu Koffset hoan
toan. Vi du, trong mot sb kich ban dic biét, khi phia mang thyc hién bu thoi gian trén
tin hiéu lién két 1én truée khi chuyén ddi, va phia mang khong thuc hién bu thoi gian
trén tin hiéu lién két 1én sau khi chuyén dbi, AKoffset cAn bao gdm dd tré khir hoi hoan
toan. Trong trudng hop nay, s6 lugng bit dugc yéu cAu bdi AKoffset ciing gidng nhur s6
luong bit can thiét dé chi ra Koffset hoan toan. Néu giao thirc khong hd trg kich ban dic
biét nay, sb lwong bit yéu cau dé chi ra AKoffset s& nhd hon s lugng bit cta Koffset
hoan toan, do d6 tiét kiém céc bit bao hiéu.

Trong phuong phap néu trén dé UE giri thong tin chi bdo dé chi ra do 1&ch thoi gian
thir hai, UE gii gia tri tuong quan TA dén gNB. Phan sau st dung vi du dé mo ta cach
UE béo cao TA hoic gia tri twvong quan TA dang dugc UE st dung.

UE béo céo gia tri trong quan TA hodc TA dang dugc UE sit dung, va gNB xéac dinh
gid tri TA ctia UE va do d6 xac dinh gi4 tri Koffset can dugc cdp nhét boi UE. DE biét
chi tiét, hay tham khdo mo ta & trén: Koffset=[TA_New/slot_duration]. Két qua 13, phan
dudi day cho thay mot sd phuong phap @ UE chi ra cho tram gdc biét TA ma n6 dang

st dung.

Phuong thire 1: UE béo céo ty 1€ TA
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D& tiét kiém chi phi bao hidu cho viéc bao céo céc gia tri TA ctia UE, UE c6 thé béo
céo ty 18 thay ddi TA (TA rate) TA_R dang dugc st dung boi UE va gia tri TA TA_Va
dang dugc UE st dung cho gNB. UE ¢6 thé nhan dugc ty 18 thay d6i TA thong qua tinh
toan dua trén cac thong tin nhu vi tri ctia UE, vi tri ctia vé tinh, hudng vén tdc va kich
thudc véan tde. Ca UE va gNB déu co thé tinh toan gié tri TA s& dugc UE st dung sau
d6 dua trén TA R va TA_Va, va sau do tinh gié tri Koffset. Vi du, Koffset=[[TA_R*(t -
t0)+TA._Val/slot_duration], trong d6 t biéu thi thoi diém ma Koffset s& dugc tinh toan
hoac dugc st dung, va t0 biéu thi thoi diém ma UE sir dung gid tri TA Va. Néu sau do6
gNB giri [énh TAC t61 UE dé diéu chinh gia tri TA, thi cong thitc Koffset tinh todn c6
thé duoc didu chinh thanh Koffset=[[TA R*(t — t0)+TA_Va+TAC_ac]/slot duration],
trong d6 TAC ac biéu thi gia tri tich lfiy ctia 1énh TAC do gNB gti téi UE. Vi dy, gNB
giri TAC t6i UE hai lan, va téng ctia hai 14n diéu chinh TAC 1a TAC ac. C6 thé thong
nhét ring ca UE va gNB déu tinh toan gia tri Koffset theo cdng thirc & trén, va cip nhat
gia tri Koffset thanh gia tri Koffset mé&i nhét. Ngoai ra, gNB tinh toan gia tri Koffset
theo cong thirc ¢ trén, va néu gia tri Koffset can duoc cap nhat, gNB chi ra gia tri Koffset
méi nhit dugc cp nhat hodc su chénh 1&ch gitta gia tri Koffset mai nhat va Koffset ban
d4u ddi véi UE.

Phuong phap 2: Béo cdo chénh léch TA.

Pé tiét kiém chi phi bao hiéu cho viéc bao cao TA cua UE, mdi khi UE bdo cdo gia
tri TA dang dugc st dung, UE c6 thé béo cdo chénh léch giita gia tri TA dang dugc st
dung va gia tri TA da dugc bao cdo trude d6 hodc su chénh 1éch gitta gid tri TA ma dang
duogc sir dung va gia tri TA dugc gNB chi ra truée d6 cho UE, do d6 lam gidm dai chi
béo va cac bit bao hi¢u yéu cAu dé bao cao TA. Vi du, gia tri TA dugc UE bao cdo cho
gNB la TA1, va trong trudng hop nay, gia tri TA ma UE dang sir dung la TA2. Trong
treong hop nay, gia trj TA duge UE béao cdo cho gNB la TA2 — TA1. Khi nhan duoc gia
tri (TA2 — TA1) do UE béo céo, gNB c6 thé thém no vao gia tri TA1 TA1 ma UE dé bao

c4o 14n truge, dé thu nhan duoc gia tri TA2 dang dugce UE s dung.
Phuong thirc 3: Béo cdo gid tri TA

UE béo céo dinh ky gia tri TA, va gNB tao cAu hinh tai nguyén dé bdo cao dinh ky
TA cho UE. Do d6, UE c6 thé bao cao TA dang dugc UE sur dung dua trén tai nguyén
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& bao c4o TA dugce tao cAu hinh boi tram gbe (461 voi phurong phap béo céo, hiy tham
khéo cac phuong an ¢ trén). Vi du, gNB tao cAu hinh, dbi voi UE trong bao hiéu RRC,
bao cdo TA dinh k¥ 1a 8 gidy va tai nguyén mién thoi gian va tai nguyén mién tan s6 c6
chu ky 12 8 gidy. UE bao céo dinh ky gia tri TA trén tai nguyen.

UE béo céo gia tri TA theo cach ban tinh: Ngoai viéc tao cAu hinh tai nguyén dé bao
céo dinh ky TA cho UE, gNB con can giti bao hiéu da kich hoat hogc hiy kich hoat (v6
hiéu hoa) t6i UE dé chi ra cho UE, lidu c6 bat dau hay khong chirc ning bao cdo dinh
ky TA. Vi dy, gNB c6 thé kich hoat hodc huy kich hoat chirc nang bao céo dinh ky TA
béng cach st dung MAC CE. Sau khi nhén dugc béo hi¢u dugc kich hoat hodc huy kich
hoat (v6 hiéu hoa), UE bét diu hodc ding béo cdo dinh ky gia tri TA.

UE béo céo gi4 tri TA theo chu ky: gNB tao cAu hinh tai nguyén lién két 1én d€ bo
céo gia tri TA cho UE, va gii 1énh kich hoat bdo céo gia tri TA cho UE. Sau khi nhén
duoc 1énh (hodc bdo hiéu), UE bao céo gia tri TA dang duoc stir dung cho gNB. Vi duy,
gNB c6 thé kich hoat, bang cach st dung 1énh DCI, UE dé bao cao gia tri TA. Sau khi
nhéan dugc 1énh kich hoat, UE bdo céo gia tri TA ngay lap tirc hoac bao cao gia tri TA
sau mot khoang thoi gian nhit dinh. Cu thé, vi du, UE nhén lénh kich hoat DCI trong n
khe lién két xudng, va UE c6 thé bao cdo, trong khe lién két 1én n+M, gia tri TA dang
dugc UE st dung. M 1a s6 nguyén khac 0, M ¢6 lién quan dén gia tri TA dugc UE st
dung, vi du, M=[TA/slot_duration] hoic M=[TA/slot_duration]+delta, va delta 12 bién
s6 nguyén khong am duoc thng nhat giita do tré xr Iy gNB va UE hodc dugc tao chu

hinh béi gNB cho UE.

Céac phuong phép néu trén dé bao cao TA va gia tri tuong quan TA c6 thé dugc str

dung cung nhau, va chi tiét khong duge mo ta lai ¢ day.

Trong phuong 4n nay cua sang ché, Koffset co thé giai quyét vén dé rang thoi diém
nhén dit liéu lién két 1én & phia mang chim hon thoi diém giri dit lidu lién két xudng
twong tng. Vi du, nhu duoc thé hién trong FIG.20, gNB nhan, trong khe lién két 1én n,
lién két 1én HARQ-ACK twong tng v6i PDSCH mang 1énh MAC-CE (hodc bao hi¢u
MAC-CE). Lénh MAC-CE 1a lénh cAu hinh tin hi¢u lién két xudng, va UE gia dinh rang

céu hinh lién két xubng ¢6 hiéu luc trong khe thir nhat, tire 13 khe n + XN memek 4

slot

1, sau khe lién két xudng n + XNzlL:iframe'“. O day, n+ X Nssllézt’f ramei 13 s6 lwong khe
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duge bao gdbm trong khung con (subframe) khi khoang cach séng mang conla 2#* 15
KHz, va X 1a s6 nguyén khong am dugc chi dinh trong giao thirc hodc duoc tao cAu hinh

bang cach sir dung tham s6, chang han nhu X=3.

. Vi du, 1énh cdu hinh MAC CE cho tin hiéu lién két xubng dugc mang trong PDSCH
¢6 thé 13 cAu hinh tai nguyén cho lién két xuéng ZP CSI-RS, hodc c4u hinh tai nguyén
cho lién két xubng ZP CSI-RS ma viéc hiy kich hoat (deactivation) d4 c6 higu luc. Vi
du khéc, 1énh dugc mang trong PDSCH ¢6 thé 1a mbi quan hé anh xa gitta trang thai
TCI va diém ma (Chi bao cdu hinh truyén) trong mién DCI. Vi du khéc, 1énh dugc mang
trong PDSCH c¢6 thé 14 cAu hinh béo cdo CSI ban tinh kich hoat/hity kich hoat. Vi du
khéc, 1énh dugc mang trong PDSCH c6 thé 1a cAu hinh CSI-RS/CSI-IM kich hoat/hiy
kich hoat.

C6 thé duoc hoc tir FIG.20 ma khi bu thoi gian, duge thyc hién béi phia mang hodc
gNB, dbi v6i dit licu lién két lén 16n hon hogc bing n + XNj,/ ™", HARQ
ACK/NACK nhén dugc bsi phia mang duge guri béi UE va do 1a dbi v6i 1énh mang
trong PDSCH khong s¢m hon thoi gian hiéu dung cua viéc tao cAu hinh tin hiéu lién két
xubng, va gNB khong thé kip thoi biét liéu UE c6 giai ma chinh xdc PDSCH hodc MAC
CE danh cho 1énh hay khong, nghia la khi MAC CE duoc tao cAu hinh cho dit liéu lién
két xubng, phia mang khong nhan dugc HARQ ACK/NACK cua MAC CE do UE cip

lai. Sau khi UE giri HARQ ACK trong khe n, Iénh nay duoc coi 1a 1énh bét dau c6 higu

subframe,u
Nslot

luc tir khe lién két xudng n + X , diéu nay gay ra su hiéu biét khac nhau vé
thoi gian hiéu dung cta 1énh & ca hai phia cia UE va gNB, din dén xung dot truyén
théng. Gia tri bu thoi gian cia phia mang hodc gNB t6i dit liéu lién két 1én dugec mo ta
& day chi ra rang phia mang hodc gNB tré ctra s& nhan dé 1am tré gia tri bu khi nhén dit
liéu lién két lén.

Dé cai thién vin d& & trén, Koffset lién quan dén gia tri bu thoi gian dit lidu lién két
[én & phia mang c6 thé dugc dua vao. UE gia dinh ring céu hinh lién két xubng c6 hiéu
Iuc trong khe n + XN“2/7¥meH 4 Kof fset + 1. Nhu dugc thé hién trong FIG.21, c6
thé biét ring sau khi gia tri Koffset thich hop dugc sir dung (thoi gian hiéu dung cia
1énh cAu hinh tin hiéu lién két xudng bi tré, dé dim bao rang lénh chi ¢6 higu luc sau khi

gNB nhan dugc ACK tuong tng, tirc 1a do dai thoi gian dugc chi ra béi Koffset khong

-118-



52247 119/155

nhé hon do dai thoi gian dugc chi ra béi gid tri bu thoi gian cua phia mang d6i véi dit
liéu lién két 1én), 1énh cAu hinh lién két xudng c6 thé c6 hiéu lyc sau khi gNB nhén dugc
HARQ ACK tuong tng voi 1énh cAu hinh lién két xubng do UE g, dé dam bao rang
c4 UE va gNB cho phép lénh cAu hinh lién két xudng c6 hiéu lyc trong cung mot khe

lién két xuong.

Vi du, Koffset trong phuong &4n nay co thé thu nhan dugc bang cach st dung cong

thirc sau:
Koffset=[time _compensated/slot_duration]

O day, time_compensated 1a gia tri bu thoi gian dugc phia mang sir dung dé nhan
dit liéu lien két 1&n do UE gur, va don vi c6 thé 14 gidy, mili gidy, micro gidy, do dai khe,
do dai ky hiéu, hodc mot don vi thoi gian khac; time_compensate twong duong v6i
delay compensated. GNB ¢o thé giri gia tri Koffset toi UE. Bing cach ndy, ca gNB va
UE d&u thu nhan dugc gia tri Koffset, va c6 thé x4c dinh thoi gian hiéu dung cho 1énh

cAu hinh tin hiéu lién két xudng dua trén gid tri Koffset.
Ngoai ra, gNB c6 thé con tinh toan Koffset theo cong thirc sau:
Koffset=[time compensated/slot_duration|-+AK

O day, AK biéu thi s6 nguyén duoc thng nhit trong giao thic dé diéu chinh gi4 tri

Koffset (15i tinh toan hodc/va do tré xir Iy duoc xem xét).

Ngoai ra, gNB ¢6 thé gui gia tri Koffset=[time_compensated/slot_duration] va gia
tri AK t6i UE, va gNB xéc dinh AK dua trén 15i hé théng hodc/va d6 tré xit ly. UE va
gNB tinh to4n gia tri d0 1éch thoi gian s& dwgc sir dung dua trén cong thirc Koffset new

sau:
Koffset new=Koffset+AK

Sau khi UE nhan dugc Koffset va AK, ca gNB va UE déu thu nhan thdi gian hiéu
dung cho 1énh cAu hinh tin hi¢u lién két xudng dua trén Koffset new, tirc 13, UE gia dinh

subframe,p
slot

rang cau hinh lién két xudng c6 hiéu luc trong khe n + XN + Koffset_new +

1.

Ngoai ra, gNB ¢o thé giri gia tri time_compensated dén UE, va UE va gNB c6 thé
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thu nhan duoc gia tri Koffset s& dugc st dung thong qua tinh toan theo cong thirc sau:
Koffset=[time_compensated/slot_duration]

Theo tiy chon, khi Koffset dang dugc tinh toan, gia tri c¢d dinh ¢6 thé duoc cong/trur
dua trén cong thire duge dé xudt trong sang ché. Vi dy, gid tri d9 1éch thoi gian TA_offset,
ching han nhu Koffset=[(time_compensated — TA_offset)/slot_duration|, dugc cong/trir
khi Koffset dang dugc tinh toan, xem xét cac tdc dong nhu cac ché d6 song cong khac
nhau (song cong phén chia theo thoi gian (time-division duplex, TDD) va song cong
phan chia theo tAn s6 (frequency-division duplex, FDD)) hogc 16i vi tri/dinh vi cia thiét
bi mang. Khi FDD dugc sir dung, TA_offset=0; khi TDD dugc st dung, TA offset=624.
Vi du khac, Koffset=[(RAR_delay — TA_offset)/slot_duration].

Ngoai ra, gNB c¢o thé guri cac gia tri time_compensated va AK t6i UE, UE va gNB
¢6 thé thu nhan duoc gia tri Koffset s& duge st dung thong qua tinh toén theo cong thirc

sau:
Koffset=[time _compensated/slot_duration]+AK

O day, time_compensated c6 thé 1a luong thoi gian, hodc c6 thé 13 luong thoi gian
dugc lugng héa, nghia 1a, don vi thoi gian cua time_compensated co thé dugc xéac dinh

dua trén tinh hinh st dung thuc té, diéu nay khong bi gidi han & day.

Ngoai ra, gNB co thé gui cac gid tri time_compensated va Atiming_offset t6i UE,
va UE va gNB co thé thu nhan dugc gié tri Koffset s& dugc sit dung thong qua tinh toan
theo cong thirc sau:

Koffset=[(time_compensated+Atiming_offset)/slot_duration]

O day, Atiming_offset 1a gia tri diéu chinh cho time compensated thu nhan dugc
bang cach xem xét do tré xur 1y, 15i tinh toan va tuong tu cia gNB. Gia tri diéu chinh c6
thé 12 luong thoi gian, hodc ¢6 thé 1a lugng thoi gian lugng tir hoa. Nghia 13, don vi thoi
gian cia Atiming_offset ¢o thé duoc xac dinh dua trén trang thai st dung thuc té.

Pé tiét kiém chi phi bao hiéu va giam sb lugng bit thong tin dé truyén thong tin
Koffset-related, gNB c¢6 thé giri d 1&ch thoi gian AKoffset dya trén gia tri s6 luong

time-related ctia mot thoi diém khéc (ca UE va gNB déu biét gia tri s6 luong time-related,
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vi du, gia tri s6 lugng time-related do gNB va UE thdng nhét hozc gia tri s6 lugng time-
related do gNB gui dén UE hodc gia tri s6 luong time-related do UE giri dén gNB). UE
va gNB thu nhan dugc, thong qua tinh todn, Koffset s& dugc st dung theo cong thirc da
théng nhat:

Koffset=[time-related/slot_duration|+AKoffset

Ngoai ra, Koffset thu nhén truc tiép thong qua tinh toan bing cach st dung tham sd

time-related, nghia 1a,
Koffset=[time_related/slot_duration]

Ngoai ra, gNB ¢o thé giri thanh phan chénh 1éch thoi gian Atiming (Atiming la gia
tri d6 dai thosi gian) dua trén gid tri s6 lugng lién quan dén mot thoi gian khac, va UE va
gNB thu nhan dugc, thong qua tinh toan, Koffset s& duoc sur dung theo cong thirc da
théng nhat, nghia 1a,

Koffset=[( time_related +Atiming)/slot_duration|

Ngoai ra, gNB c6 thé giri hé s6 ty 1& S (S 1a s6 khong dm) dya trén gid tri sb lugng
lién quan dén mot thoi gian khac, va UE va gNB thu nhan dugc Koffset s€ sit dung thong
qua tinh toan theo cdng thirc da thdng nhét, nghia 13,

Koffset=[S* time related /slot_duration]

Ngoai ra, gNB c6 thé cung giri AKoffset va/hodc Atiming va/hode S. UE va gNB
thu nhan Koffset s& duoc sir dung thong qua tinh todn theo cong thirc da thdng nhat, vi
du,

Koffset=[S*( time_related +Atiming)/slot_duration]+AKoffset

Vi du, tham s6 time-related c6 thé 13 2H/c hoic 4H/c, trong d6 H biéu thi 6 cao qu¥
dao cua vé tinh (UE c¢o thé thu nhan duoc tir thong tin vé thién vin do phia mang gui)
va ¢ biéu thi vén toc anh séng.

Ngoai ra, tham s6 time-related c6 thé 1a sb luong dinh thoi sém chung (common
TA). Dinh thoi sém chung ¢6 thé dat duoc bang cach chon diém tham chiéu trong ving
phu séng cta chum tia hodc 6 (vi du, ¢6 thé chon diém gén tram géc nhét), va tinh toan

diém tham chiéu-vé tinh; cach khac, thoi diém chung cua do tré khtr hoi gitta diém tham
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chiéu, vé tinh, va tram mat dat dugc bé“mg hoac béng thoi gian tré chuyén kht hoi
cOng/trir gid tri ¢b dinh (gi4 tri ¢d dinh c6 tinh dén tac dong cua sy khong chinh xac cia
thong tin vi tri v€ tinh hodc do tré xt 1y hodc do cao cua vi tri UE khi st dung TA, va
gid tri b dinh dugce ¢é dinh theo khoang thi gian, hodc ¢6 thé thay dbi). Piém tham
chiéu ¢6 thé 13 didm trén lién két dich vu hodc diém trén lién két trung chuyén. Dya trén
cac vi tri diém tham chiéu khac nhau, gia tri commonTA dugc gui c6 thé 1a gia tri duong,
gia tri Am, hogc 0, khong bi gi6i han ¢ day. Tuong tw nhu vay, tram gbc ¢6 thé giri toa
d6 ctia vi tri diém tham chiéu t6i UE, va UE thu nhén duge thong tin vé& dinh thoi som
chung thong qua tinh toan dua trén do tr& khir hoi gitra vi tri vé tinh va vi tri diém tham
chiéu.

Ngoai ra, tham sd time related co thé 12 bd dinh thoi hién ¢6 hodc tham sb ctra s6
nh4n trong phwong phap va phuong an & trén, va nhiéu két hop cia ching, boi vi do dai
thori gian bd dinh thoi va tham s6 do dai thoi gian cira s nhan c6 lién quan dén do tré
khit hdi, do tré xir 1y, va tuong tu ciia UE va gNB. Ngoai ra, gNB guri cac tham s6 nay
dén UE theo céach thirc phat quang ba, phat don hudéng, hoac twong tur. Bing cach nay,
ca UE va gNB déu biét do dai thoi gian bo dinh thoi va do dai thoi gian cira s0 nhan. Vi
du, mot sé do dai thoi gian bo dinh thoi lién quan dén do tré khir hdi duge thong nhit
hodc gui gitta UE va gNB ¢6 thé duoc st dung hodc tao ra dudi dang tham s6 time-
related nhu sau:

thosi Iwong tré khoi dong ctia b dinh thai thoi gian khir hoi truyén lai lién két xudng
tiép nhan khong lién tuc (drx-HARQ-RTT-TimerDL) (Timer offset) offset of drx-
HARQ-RTT-TimerDL;

thosi luong tr8 khoi dong ciia bd dinh thoi thoi gian khtr hdi truyén lai lién két 1én
tiép nhan khong lién tuc (drx-HARQ-RTT-TimerUL) (Timer offset) offset of drx-
HARQ-RTT-TimerUL;

thoi luong tré khéi dong cta bd dinh thoi phan giai tranh chép truy cap ngu nhién
(ra-ContentionResolutionTimer) (Timer offset) offset of ra-

ContentionResolutionTimer hodc RCR_offset;

b dinh thoi cAm yéu cau 1ap lich (sr- ProhibitTimer) timer_st- ProhibitTimer;
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b6 dinh thoi 1ap dat lai (t-Reassembly) timer_t-Reassembly;
bo dinh thoi loai bé (discardTimer) timer_discard Timer;

nhan tin hiéu RAR (Random Access Response, phan hdi truy cap ngu nhién) do dai

cira s6 nhan (ra-ResponseWindow) timer_ra-ResponseWindow.

Tham sé time-related c6 thé bao g@)m mot hodc nhiéu tham s & trén. Vi du, tham
s time-related co thé 1a do dai thoi gian dwoc biéu thi bang offset_of drx-HARQ-RTT-
TimerDL. Sau khi UE nhan dugc AKoffset do gNB gtri, ca gNB va UE déu c6 thé thu

nhan dugc Koffset sé dugc st dung thong qua tinh toan theo cdng thirc sau:
Koffset=[offset of drx-HARQ-RTT-TimerDL/slot_duration]+AKoffset

Tuwong tu, sau khi UE nhén dugc S do gNB gti, ca gNB va UE déu c6 thé nhan duoc

Koffset s& duge sit dung thong qua tinh toan theo cdng thirc sau:
Koffset=[S*offset_of drx-HARQ-RTT-TimerDL/slot duration]

Vi du khac, tham s6 time-related c6 thé 13 téng do6 dai thoi gian dugce biéu thi béng
offset_of drx-HARQ-RTT-TimerDL va timer_t-Reassembly. Sau khi UE nhan duogc
- AKoffset do gNB gtri, ca gNB va UE déu c6 thé nhan dugce Koffset s& dugc st dung

thong qua tinh toan theo cong thirc sau:

Koffset=[(offset_of drx-HARQ-RTT-TimerDL+timer_t-
Reassembly)/slot_duration]+AKoffset

C6 thé hiéu rang, theo phin gi¢i thidu & trén, "boi vi tram gbc khong chi can thong
béo cho UE v& thoi lugng cua ctra 6 nhan RAR, ma con can thong bao cho UE vé thoi
luong tré khoi dong cla clra s6 nhan RAR, d0 1éch thoi gian tht nhét c6 thé duoc xac
dinh theo cach khac dua trén thoi lugng cua cura s6 nhan RAR va thoi lugng tré khoi
dong cua ctra s6 nhan RAR", ¢6 thé biét ré‘mg Koffset c6 thé thu nhan duogc thong qua
tinh to4n dua trén téng thoi luong cla cira s nhan RAR va thdi luong duge biu thi
bang thoi lwong tré khéi dong cla cua s6 nhan RAR, nghia 14,
Koffset=[(RAR_window+RAR _delay)/slot_duration]. Céch nay ciling dugc ap dung &
day. Ngoai ra, phuong phap thu nhan Koffset bang cach sir dung cong thuce (10) hodc
(11) & trén ciing dugc ap dung & ddy. Vi du, AKoffset_time hodc AKoffset ¢6 thé bang
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0 va chic chin, AKoffset time hodc AKoffset c6 thé khong bang 0, diéu nay khong bi
gi6i han & day.

C6 thé hiéu ring, theo phan giéi thidu & trén, "boi vi tram gbc khong chi can thong
b4o cho UE vé thoi lugng ctia bd dinh thoi phan giai tranh chép truy cap ngu nhién, ma
con can thong bao cho UE vé thoi lugng tré khéi dong cua bd dinh thoi phan gidi tranh
chap truy cap ngAu nhién, do léch thoi gian thit nhét c6 thé duoc xac dinh theo cach khac
dua trén thoi Iuvong cua bd dinh thoi phéan giai tranh chép truy cip ngau nhién, va thoi
lwong tr& khéi dong ciia bd dinh thoi phan giai tranh chp truy cp ngdu nhién", c6 the
biét ring Koffset c6 thé thu nhan dugc thong qua tinh toan trén téng thoi lugng cia bd
dinh thoi phan giai tranh chép truy cap ngiu nhién, va thoi luong tré khai dong cua bo
dinh thoi phan giai tranh chdp truy cap ngiu nhién, nghia 1a,
Koffset=[(RCR_offset+RCR _timer)/slot_duration]. Phwong phdp nay ciing co6 thé ap
dung & day. Ngoai ra, phuong phéap thu nhan Koffset bang cach sir dung cong thirc (20)

hodc (21) & trén ciing dugc ap dung & day.

C6 thé thu nhan dugc cac giai phap khac nhau dé thu nhan dugc Koffset bang cach
st dung cac phuong phéap néu trén va céc cong thurc, tham s6 va phwong phép trong cac

phuong 4n. Chi tiét khong duge mo ta lai & day.

Dé tiét kiém chi phi bao hiéu va giam sb lugng bit thong tin dé truyén thong tin lién
quan dén Koffset, Koffset c6 thé thu nhan duoc bang cach st dung thong tin da duoc
oiri dén UE, gNB va UE théng nhat vé& cong thiic tinh Koffset. Gid tri bu lién két 1én o
phia mang va gia tri TA dugc sir dung & phia UE va mbi quan hé do tré kht hdi gitta UE

va gNB c6 thé duge mo ta bang cach st dung cong thirc sau:
time compensated=RTD (UE, gNB) —TA_related

Tham sb TA related biéu thi tham sb lién quah dén gia tri TA dugc st dung boi UE.
Vi du, TA related c6 thé bang gia tri TA duge UE st dung. RTD (UE, gNB) 1a d§ tré
khir hdi gitta UE va gNB, hodc do trd khir hdi gitta UE va vé tinh. Vi du, tham s6
RCR offset ¢ trén c6 li€n quan dén do tré khir hoi tbi thiéu gitta gNB va chum tia/6 ma
UE nim trong d6. D6 dai thi gian duoc bidu thi boi RCR_offset ¢6 thé dugc thay thanh
cong thirc & trén thay vi RTD (UE, gNB) dé nhan dugc gia tri time compensated, va

Koffset dugc tinh bing cach st dung cong thic trén, vi du, cong thic
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Koffset=[time compensated/slot_duration]. Ngoai ra, TA_related c6 thé 1 4o 1éch thoi
gian scheduling_offset duoc sir dung béi UE va c6 lién quan dén do tré 1ap lich lién két
1én. Khi UE nhan dugc 1énh Iap lich lién két 1én trong khe n, UE s& gtri dit li€u lién két
1én trong khe n+K2+Scheduling_offset. Trong truong hop nay, d6 dai thoi gian dugc
biéu thi bang scheduling_offset c6 thé thay thé TA_ related va dugc thay vao cong thirc
& trén dé nhan dugc gia tri time compensated. Hon nita, Koffset thu nhén thong qua
tinh toan bang cach st dung cong thirc & trén, vi du, bang cach str dung cong thuc & trén
Koffset=[time-related/slot_duration]. Néu céc gia tri lwrong tir hoa dugc lién két voi RTD
(UE, gNB) (str dung slot_duration dé luong tir hoa) va céc gia tri lugng tir hoa lién quan
dén TA related (sit dung slot_duration dé luogng tr héa) duge thay vao cong thirc trén,
thi gia tri Koffset c6 thé dugc thu nhan truc tiép, vi time compensated thu nhan dugc

tai thoi diém nay ciing 12 gié tri lugng tir héa dua trén slot_duration.

C6 thé hiéu ring mdi tham s6 (bao gdm Koffset, A, time compensated,
Atiming_offset, Atiming, va S) trong cidc phuong an cta sang ché c6 thé dugc thiét bi
mang g dén thiét bi diu cudi theo cach phat quang ba bang cach st dung it nhét mét
trong cac phuong an phat quang ba thong tin bao gbm khdi thong tin hé théng (system
information block, SIB) 1, thong tin hé théng khac (other system information, OSI),
khéi thong tin hé thdng may chii (master information block, MIB), hogc twong tw. Ngoai
ra, tham b c6 thé duoc giri dén dau cudi thong qua phét don hudng hodc phat da hudng.
Néu tham sb dugc gui trong giai doan két ndi didu khién tai nguyén vo tuyén (radio
resource control, RRC), thiét bi mang c6 thé mang hoic chi ra thong tin trong it nhat
mdt trong c4c thong tin RRC, ban tin RRCReconfiguration, thong tin didu khién lién két
xubng (downlink control information, DCI), nhém DCI, phén tir didu khién (control
element, CE) diéu khién truy cap phuong tién (media access control, MAC) (MAC CE),
hodc 1énh dinh thoi sém (timing advance command, TAC), hodc thong tin dugc gui dén
UE bang truyén dit liéu hoic trong PDSCH dugc phén bb riéng.

Nhu duoc mé ta trong phuong 4n 6 trén, sau khi UE thu nhén d6 1éch thoi gian méi
nhét, nghia 13, o 1&ch thoi gian thi hai, UE c6 thé giri thong tin dit liéu, thong tin kénh
diéu khién, hodc thoéng tin twong tu dugc 1ap lich bdi tram gbc t6i tram gbc bang cach

str dung do 1éch thoi gian tha hai sau khi do 1éch thoi gian thit hai ¢6 hiéu luc. Trong ba
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phuong phap néu trén, vi dy, trong phuong phép 1, K11a gia tri thu nhan dugc bang cach
sit dung bang chi muc ra 1énh chi béo thoi gian PDSCH-t6i-HARQ (bang duoc truyén
bang cach st dung béo hiéu dl-DataToUL-ACK) trong DCI. Trong phuong phép 2,
K, = 0,...,32 valénh DCI chi ra gia tri ctia K. Khoang cach song mang con PUSCH=
o ueusen * 15 KHz, va khoang cach séng mang con PDCCH=2#rcex * 15 KHz. Trong
Phuong phap 3, khi khoang cach song mang con cta tin hi€u SRS bang 2#ss * 15 KHz
VA pgps = 0, Khoang cach song mang con cua tin hi€u SRS l1a 15 KHz. Gia tri k dugce
tao cAu hinh bé‘mg cach kich hoat d6 1éch khe tham s6 16p cao hon (slotOffset) ciia nhom

tai nguyén SRS mdi lan.

Ngoai ba phuong phap néu trén, cdc phuong 4n cia sang ché con cung cip thém
mot s& phuong phap, nhu dugc trinh bay trong phan sau:

(1) Thoi gian giri PUSCH duoc 1ap lich thong qua DCI

Néu UE nhan dugc thong tin lich/cAp lién két 1én trong khe lién két xudng n, thi dit

lieu PUSCH cua UE can dugc giti trong khe lién két 1én |n ZuPUSCHj + K, + Ky pset

" 2HPDCCH
O day, K, =0, ...,32,. Lénh DCI chi ra gié tri ciia Ko, ppyscuva Uppeer©o lién quan
dén khoang cach séng mang con gitta PUSCH va PDCCH, tre 1a kKhoang cach song
mang con PUSCH=2 #ruses * 15 KHz, va khoang cach séng mang con PDCCH= 2 #rcex
* 15 KHz.

Ngoai DCI, PUSCH ¢6 thé duoc 14p lich theo cach khac: cép phat duoc tao cAu hinh
(configured grant). Theo cach 1ap lich trinh nay, can st dung Koffset, va c6 thé sir dung
giai phap tu dong cap nhat Koffset theo sang ché.

(2) Thoi gian giri PUSCH duoc lap lich thong qua chp phat RAR

UE nhén dit liéu PDSCH mang ban tin RAR trong khe lién két xubng n. UE can gt
bén tin truy cip ngau nhién 3 (Msg3) trong khe PUSCH lién két 1én n+K2+A+Koffset,
trong d6 A 1a gia tri duoc chi dinh béi giao thuc.

(3) Thoi gian giri PUSCH mang CSI

Khi UE nhén, tai khe n lién két xuéng, DCI dugc yéu cau boi thong tin trang thai
kénh (channel state information, CSI), UE can giri CSI trong khe n+K+ Koffset cta
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PUSCH lién két 1én. Gié tri K dugc chi ra bang 1énh DCL
(4) Pinh thoi tai nguyén tham chiéu CSI

Khi UE cin giri bao cdo CSI & khe lién két 1én n', tai nguyén tham chiéu CSI can

HpL

duge gui dén UE & khe lién két xubng n —n csr o—Koffset. Dy » {n'- i J . cSIrefla

gi4 tri lién quan dén loai bao cdo CSI va dugc thong nhat bang cach su dung giao thurc.
p VA Uy, <6 lién quan dén khoang cach séng mang con cia lién két 1én va lién ket
xudng, tirc 13 khoang cach séng mang con cia lién két xuong= 2 #»+ * 15 KHz va khoang

cach séng mang con cuia li€én két 1én=2 #v: * 15 KHz.
(5) MAC CE thoi diém hiéu dung

GNB nhin, trong khe lién két 1én n, HARQ-ACK lién két 1én twong img v6i PDSCH
mang 1énh MAC-CE, trong d6 1énh MAC-CE la cu hinh ctia tin hiéu lién két xudng, va
UE gia dinh ring 1énh MAC-CE cho c4u hinh lién két xudng ¢6 hi¢u luc trong khe thtt
nhét sau khe lién két xuéng n + XNSS;;lt’fmme’” + Koffset. O day, Nssll;lzfmme’“ 1a sb
lurong khe dugc bao gbm trong khung con (subframe) khi khoang cach séng mang con
Ja 2#* 15 KHz, va X 1a s6 nguyén khong Am dugc chi dinh trong giao thirc hodc dugc
tao cAu hinh bing cach st dung tham s6. Vi dy, 1énh cau hinh MAC CE cho tin higu lién
két xudng duoc mang trong PDSCH ¢6 thé 1a cAu hinh tai nguyén cho ZP CSI-RS lién
két xubng, hodc ciu hinh tai nguyén cho ZP CSI-RS lién két xudng ma viéc huiy kich

hoat (deactivation) da c6 hiéu lyc.

GNB nhén, trong khe lién két 1én n, HARQ-ACK lién két 1én twong tmg véi PDSCH
mang 1énh, trong d6 1énh 1a céu hinh cia tin hiéu lién két 1én, va UE gia dinh ring lénh
cho cAu hinh lién két 1én c6 hiéu luc trong khe thir nhit sau khe lién két 1én n +

XNSubIramen | goffset. O day, N subframelt 15 <§ lwong khe dwgc bao gdm trong

slot slot

khung con (subframe) khi khoang cach song mang con 1a 2#* 15 KHz, va X 1a sb
nguyén khong &m dugc chi dinh trong giao thirc hodc dugc tao cAu hinh bang cach st
dung tham s6. Vi dy, 1énh dugc mang trong PDSCH ¢6 thé 1a c4u hinh tai nguyén SRS
kich hoat/huy kich hoat.

C6 thé hiéu rang, theo cac phuong 4n & trén, bidu thirc ctia d 1éch thoi gian ban diu
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ciing ¢6 thé dugc biéu thi bing do 1&ch thai gian thir nhét, Koffsetl, Kofrseu, hodc twong
tu. Koffset va Kofsser €O thé duoc hiéu 1a cing mot tham s6, time duration va
slot_duration c6 thé dugc hidu 1a cing mot tham s6, AKoffset va AKcling ¢6 thé dugc
hiéu 1a cing mot tham s6, va twong tu. Ngoai ra, trong cac phuong an néu trén, Koffset
hodc d6 léch thdi gian ¢6 thé duoc hiéu 1a d6 18ch thoi gian ban dau, do 1éch thoi gian
cap nhét, hodc twong tu. Cu thé, @6 1éch thoi gian ban dau hodc dd léch thoi gian cap
nhat co thé dugc x4c dinh dua trén truong hgp cu thé cua phuong an cu thé.
Max RTD beam noi trén co thé dwoc hidu 1a do tré khir hoi ti da gitta tram gbe va

vung phu séng ma UE nim trong do.

C6 thé hiéu ring trinh ty thyc thi da trinh bay & trén cua viéc cép nhét do 1éch thoi
gian va sir dung do 1&ch thoi gian khong bi giéi han trong phwong 4n ndy cia sang ché.
Vi duy, khi glri ban tin dugce s dung dé cAp nhat do 1éch thoi gian, UE hodc thiét bi mang
c6 thé khong giri ban tin duge st dung dé cap nhat do léch thoi gian dua trén do 1éch
thot gian. Vi du khéc, khi UE hodc thiét bi mang gii ban tin dya trén do léch thoi gian,
ban tin c6 thé khong bao gdm thong tin dwoc st dung dé chi ra do 1éch thoi gian cép
nhat. FIG.10a duoc sit dung 1am vi du. Vi dy, khi UE giii ban tin lién két 1én dén tram
gbc dya trén do 1éch thoi gian thi hai, ban tin lién két 1én c6 thé khong bao gom do léch

thoi gian thr hai dugce cép nhat.

C6 thé hiéu rang cac phuong phap va phuong an néu trén duge mo ta bang cach st
dung truy cip ngiu nhién bdn budc va truy cdp ngau nhién hai bude lam vi du. Céc
phuong phap néu trén, ching han nhu phuong phép thu nhén va cap nhat do 1&ch thoi
gian, khong bi gi¢i han trong viéc st dung trong budce truy cap ngau nhién, va cé thé
duoc st dung trong bat ky giai doan truyén thong nao. Vi dy, ban tin thir hai va ban tin
thir ba dugc md ta trong sang ché c6 thé dugc thay bang ban tin lién két xudng va ban
tin lién két lén.

C6 thé hiéu ring dbi véi cach thuc hién khong dugc md ta trong phuong én, hay
tham khao phuong 4n khéac hodc phuong an twong tu, va cdc chi tiét khong dugc mo ta

lai & day.
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YEU CAU BAO HO

1. Phuong phép cap nhat do 1éch thoi gian, trong d6 phuong phép nay bao gbm céc budc:
nhan, béi thiét bi ddu cubi, sy chénh léch do 1éch thoi gian AKoffset;
cap nhat, boi thiét bi dau cudi, do 1éch thoi gian dwa trén AKoffset dé thu dwgc do
Jéch thoi gian duge cap nhét, trong d6 do 1éch thoi gian dugc cép nhat nay duogc st dung
d2 1am tr3 khe ma trén d6 bao hiéu lién két 1én dugc giri, viéc lam tré khe 1a viéc khe
duoc 1am tré dua trén thoi gian nhén tin hiéu lién két xubng ma kich hoat viéc gui tin

hiéu lién két 1én.

2. Phuong phap theo diém 1, trong d6 do 1éch thoi gian dugc cép nhat dap Gng diéu kién
sau:

Koffset new = Koffset old + AKoffset, Koffset new biéu thi do 1&ch thoi gian
dugc cip nhat, va Koffset old biéu thi do 1éch thoi gian trude khi cap nhat.

3. Phuong phép theo diém 2, trong d6 do 1éch thoi gian trude khi cap nhét 14 it nhat mot
trong s6:
gi tri d9 léch thoi gian ma dang duogc st dung béi thiét bi dau cudi, gid tri do 1éch

thoi gian tham chiéu hodc d6 léch thoi gian ban dau.

4. Phuong phép theo diém 3, trong d6 do 1éch thoi gian tham chiéu dugc tao cdu hinh
béi thiét bi mang nhd st dung ban tin phat quang ba.

5. Phuong phép theo diém bat ky trong sb cac diém tir 1 dén 4, trong do

AKoffset dugce nhan trong béo hi¢u phén tir diéu khién diéu khién truy cap phuong

tién (Media Access Control Control Element - MAC CE).

6. Phuong phép theo diém 5, trong do,
truong 6 bit trong bao hiéu MAC CE dugc st dung dé biéu thi AKoffset.

7. Phuong phap theo diém bat ky trong s6 cac diém tir 1 dén 6, trong d6 do léch thoi
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gian dugc cap nhét duge biéu thi bang cach sir dung khe 1am don vi clia thoi lugng.

8. Phuong phap cip nhat do 1éch thoi gian, trong d6 phwong phap nay bao gbm céac budc:
xac dinh, boi thiét bi mang, sw chénh 1&ch d¢ 1&ch thoi gian AKoffset
otri, béi thibt bi mang, AKoffset dén thiét bi dau cudi, trong d6 AKoffset nay dugc
stt dung cho thiét bi dau cubi dé cap nhat do 1&ch thoi gian, va trong d6 do léch thoi gian
duogc clp nhat duge st dung dé 1am tré khe ma trén d6 bao hiéu lién két 1én duoc giri,
viéc lam tré khe 1a viéc khe duge lam tré dua trén thoi gian nhan tin hiéu lién két xudng

ma kich hoat viéc g ctia tin hiéu lién ket 1én.

9. Phuong phap theo diém 8, trong d6 AKoffset dp tmg it nhét mot trong céc diéu kién
sau:

AKoffset = Koffset new — Koffset_old, hodc

AKoffset= Koffset old — Koffset new;

Koffset_new bidu thi do léch thoi gian dugc cap nhat dé duoc st dung béi thiét bi

mang va thiét bi dau cudi, va Koffset_old biéu thi d0 1éch thoi gian trude khi cip nhét.

10. Phuong phap theo diém 9, trong d6 do 1&ch thoi gian trudce khi cAp nhat 1a it nhat
mot trong sd:
gid tri d6 1ach thoi gian ma dang dugc sir dung boi thiét bi dau cudi, gid tri do léch

thoi gian tham chiéu hodc do 1éch thoi gian ban dau.

11. Phuong phap theo diém 10, trong d6 do 1&ch thoi gian tham chiéu duoc tao cdu hinh
boi thiét bi mang nhd st dung ban tin phat quang ba.

12. Phuong phép theo diém bét ky trong sb cac diém tir 8 dén 11, trong do

AKoffset dugc guri trong bao hi€u phan tir didu khién diéu khién truy cap phuong
tién (Media Access Control Control Element - MAC CE).

13. Phuong phép theo diém 12, trong do,
trudmg 6 bit trong bao hiéu MAC CE dugc st dung dé biéu thi AKoffset.

-130-



52247 131/155

14. Phuong phép theo diém bat ky trong sb cac diém tir 8 dén 13, trong d6 AKoffset

duoc biéu thi bang cach st dung khe lam don vi cta thoi lugng.

15. May truyén thong, bao gom:
don vi nhan, dugc tao cAu hinh dé nhan sw chénh 1&ch d¢ léch thoi gian AKoffset;
don vi xtt ly, dugc tao cAu hinh dé cap nhat do 1&ch thoi gian dua trén AKoffset dé
thu dugc do 1éch thoi gian duge cip nhét, trong d6 do l1éch thoi gian dugc cap nhat nay
dugc str dung dé lam tré khe ma trén d6 bao higu lién két 1én duoc gii, viée lam tré khe
1a viéc khe duogc lam tré dua trén thoi gian nhén tin hiéu lién két Xuéng ma kich hoat

viéc gui tin hi¢u lién két 1én.

16. M4y truyén thong theo diém 15, trong d6 do 1éch thoi gian dugce cap nhat dap ing
diéu kién sau:

Koffset new = Koffset old + AKoffset, Koffset_new biéu thi d6 1&ch thoi gian
duoc cip nhét, va Koffset old biéu thi do 1éch thoi gian trude khi cdp nhét.

17. M4y truyén thong theo diém 16, trong d6 do 1&ch thoi gian trudc khi cap nhat 1a it
nhit mét trong so:
gid tri d6 1éch thdi gian ma dang dugc sir dung boi thiét bi dau cudi, gi tri do léch

thoi gian tham chiu hodc d6 1éch thoi gian ban dau.

18. May truyén thong theo diém 17, trong d6 do 1éch thoi gian tham chiéu duoc tao cAu

hinh bai thiét bi mang nho sir dung béan tin phat quang ba.
19. May truyén thong theo diém bét ky trong s6 cac diém tir 15 dén 18, trong d6

AKoffset duge nhan trong béo hidu phan tit didu khién diéu khién truy cap phuong
tién (Media Access Control Control Element - MAC CE).

20. May truyén thong theo diém 19, trong do,
trudng 6 bit trong béo hiéu MAC CE dugc st dung dé biéu thi AKoffset.
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21. M4y truyén thong theo diém bét ky trong s6 cac diém tir 15 dén 20, trong d6 @06 léch

thoi gian duoc cip nhét duge biéu thi bang cach st dung khe lam don vi clia thoi lugng.

22. M4y truyén théng dé cap nhat do 1éch thoi gian, trong d6 méy nay bao gdm cac hoat
dong:

Xac dinh, boi thiét bi mang, su chénh 1éch d¢ 1éch thoi gian AKoffset

otti, boi thiét bi mang, AKoffset dén thiét bi dau cubi, trong d6 AKoffset nay duge
stt dung cho thiét bi diu cudi dé cap nhat do 1éch thoi gian, trong d6 do 1éch thoi gian
dugc clp nhat duge st dung dé 1am tré khe ma trén d6 bao hiéu lién két 1én duoc giri,
viéc lam tré khe 1a viéc khe duge lam tré dua trén thoi gian nhan tin hiéu lién két xuéng

ma kich hoat viéc gii cia tin hiéu lién két 1én.

23. May theo diém 22, trong d6 AKoffset dap tmg it nhét mot trong cac diéu kién sau:
AKoffset = Koffset new — Koffset old, hodc
AKoffset= Koffset old — Koffset new;
Koffset new biéu thi do léch thoi gian duoc cip nhat dé duge sir dung béi thiét bi

mang va thiét bi diu cudi, va Koffset_old biéu thi do 1éch thoi gian trude khi cép nhét.

24. May theo diém 23, trong dé do 1éch thoi gian true khi cap nhat 1a it nhat mot trong
s6:
gid tri d0 1éch thoi gian ma dang dugc sir dung béi thiét bi dau cudi, gid tri do 1éch

thoi gian tham chiéu hodc d6 1&ch thoi gian ban dau.

25. My theo diém 24, trong d6 do léch thoi gian tham chiéu dugc tao céu hinh boi thiét

bi mang nho st dung ban tin phét quang ba.
26. May theo diém bét k¥ trong sb cac diém tir 22 dén 25, trong d6

AKoffset dugce gui trong bao hi€u phén tir diéu khién diéu khién truy cap phuong
tién (Media Access Control Control Element - MAC CE).
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27. May theo diém 26, trong d6,
truong 6 bit trong bao hisu MAC CE dugc sit dung dé biéu thi AKoffset.

28. M4y theo diém bat ky trong s cac diém tir 22 dén 27, trong d6 AKoffset dugc biéu

thi bang cach sir dung khe 1am don vi ctia thoi lugng.

29. May truyén thong, bao gdm bd xir Iy va bd nhd, trong d6

bo nhd duogc tao cAu hinh dé luu trir cac 1énh thuc thi dugc béng may tinh; va

bd xt ly dugc tao cAu hinh dé thuc thi cac 1énh thuc thi duoc béng may tinh duogc
Iuu trit trong bd nhd, dé cho phép may truyén thong nay thuc hién phuong phap theo

diém bét ky trong sb cac diém tir 1 dén 7.

30. M4y truyén thong, bao gdbm bd x1r Iy va bd nhé, trong do

bd nh¢ dugce tao cu hinh dé luu trit cac 1énh thuce thi duoc bing may tinh; va

b xir Iy duogc tao cAu hinh d& thyc thi cdc 1énh thuc thi dwoc bing mdy tinh dwoc
lwu trit trong bd nhé, dé cho phép mdy truyén thong nay thuc hién phuong phép theo

diém bat ky trong sb cac diém tir 8 dén 14.

31. M4y truyén thong, bao gdm bd xtr Iy va mach giao dién, trong d6
mach giao dién duogc tao cAu hinh dé nhén céc 1énh ma va truyén céc 1énh ma dén
bo xir 1y; va bd xtt Iy chay cac 1énh ma nay, dé phuong phép theo diém bt ky trong s6

cac diém tr 1 dén 7 duogc thuc hién.

32. May truyén thong, bao gdm bo xir Iy va mach giao dién, trong d6
mach giao dién duogc tao cAu hinh dé nhan cac 1énh ma va truyén céc 1énh ma dén
bo xtt Iy; va bo xtt Iy chay cac 1énh ma nay, dé phwong phép theo diém bat ky trong sd

céc diém tir 8 dén 14 duoc thuc hién.
33. Phuong tién luu trit doc duoc bang may tinh, trong d6 phuong tién luu trit doc dugc
bing may tinh nay dugc tao cAu hinh dé lwu trit cac lénh, va khi c4c 1énh nay dugc thuc

thi, thi phuwong phép theo diém bt ky trong s6 cac diém tir 1 dén 7 duoc thuc hién.

-133-



52247 134/155

34. Phuong tién luu trit doc dugce béng mady tinh, trong d6 phuong tién luu trit doc dugc
béng may tinh nay duogc tao cAu hinh dé luu trix cac 1énh, va khi c4c 1énh nay dugc thuc

thi, thi phuong phap theo diém bét ky trong s6 cac diém tir 8 dén 14 dugc thuc hién.

35. Hé théng truyén thong, bao gbm may truyén thong theo diém bét ky trong sb cac

diém tir 15 dén 21.

36. Hé théng truyén thong, bao gdbm may theo diém bét ky trong sb cac diém tir 22 dén

28.
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