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(57) Sang ché dé cap dén k§ thuat truyén thong khong day, cu thé dén thiét bi nguoi
ding, thue thé dinh vi va phwong phap truyén thong khong day duoc thue hién boi thiét bi
ngudi ding va thue thé dinh vi va phurong tién bit bién doc duoc bing may tinh. Theo mét
khia canh, thiét bi ngudi ding (user equipment - UE) gén v&i phién dinh vi véi nhiéu diém
truyén nhén (transmission-reception point - TRP) nhan cdu hinh tin hiéu tham chiéu dinh
vi dudng xudng (downlink positioning reference signal - DL-PRS) chi rd mét hoic nhiéu
tap tai nguyén DL-PRS cua truong hgp DL-PRS, trong d6 tat ca cac tai nguyén DL-PRS
ctia mot hodc nhidu tip tai nguyén DL-PRS cia trudng hop DL-PRS duge 1ap lich trong
clra s6 thoi gian, va nhian cAu hinh PRS dudng 1én (uplink PRS - UL-PRS) chi rd mdt hodc
nhidu t4p tai nguyén UL-PRS, trong d6 tit ca mot hodc nhiéu tai nguyén UL-PRS duge lap
lich trong ctra sb thoi gian. UE c6 thé thuc hién, trong subt ctra s6 thoi gian, cac phép do
d6i véi cac cude truyén DL-PRS trén mot hodc nhiéu tai nguyén DL-PRS ctia mot hoic
nhidu tip tai nguyén DL-PRS, va truyén, trong subt cira sb thoi gian, it nhat mét UL-PRS
trén mot hodc nhiéu tai nguyén UL-PRS.

70N

UE

Nhén cdu hmh DL-PRS chi rd mét hoiic nhigu tip tai nguyén DL- PRS,
rong d6 mdi tp tai nguyén DL-PRS dugre ket hop voi mot TRP trong )
nhiéu TRP, duge tao ciu hinh 6 chu ky truyén, bao gom mét hodc nhidu
tai nguyén DL-PRS dugc truyén theo chu ky tmyén duge tao cdu hinh cia
tip tai nguyén DL-PRS, trong d6 mbi tai nguyén DL-PRS dugc 1dp lich dé

duoc 1dp lai wén mot hodc nhiéu khe lién tiép, trong d6 mét treémg hop

truyf:n ciia mot lin ldp cia mét hodc nhiéu tai nguyén DL-PRS clia mdt —~ 910

hodic nhiéu tip tii nguyén DL-PRS twong tng véi mét rrémg hep DL-

PRS, trong dé tét ca céc thi nguyén DL-PRS ciia mt hodc nhiéu tép tai
nﬂuyen DL-PRS ctia mét truémg hop DL-PRS duorc 14p lich trong ctra sd

thiri gian, va trong d6 khodng théri gian clia cira 86 théd gian la nho hon
khoang thivi gian dwge xde dijnh béi chu ky truyén duge tao cdu hinh cia

mdt trong s mdt hodc nhidu tip tai nguyén DL-PRS

Y

Nhin céu hinh UL-PRS chi rd mét hojic n]neu tip i nguyén UL-PRS,
trong dé mdi tip tai nguyén UL-PRS bao com mdt hodc nhiéu tai nguyén
UL-PRS, va trong d6 mdt hodc nhidu UL-PRS duge lap lich trong cira s6 | S— 920

théri gian

: Thye hién, trong subt clra 56 thi gian, cée phép do doi véi céc cuge |
| truyén DL-PRS trén mdt hodc nhiéu tai nguyén DL-PRS cua mjt hodc

I nhi¢u tip tai nguyén DL-PRS, vi bdo cdo, dén mdy chii vi tri, cdc sé do | 930
! ciia cac cude truyen DL-PRS |

I Truyén, trong sut cira sb thoi gian, it nhit mat UL-PRS trén mét hodc !
nhiéu tii nguyén UL-PRS r\
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Linh vy ky thuit dwgce dé cap
Sang ché noi chung dé cap dén truyén thong khong day.
Tinh trang ky thuit cta sing ché

Céc hé thdng truyén thong khong diy d phat trién qua nhiéu thé hé khac nhau, bao
gdm dich vu dién thoai khéng dy twong tr thé hé thir nhét (first-generation - 1G), dich vu
dién thoai khong day k¥ thuat sé thé hé thir hai (second-generation - 2G) (bao gdm ca cac
mang 2,5G tam thoi), di liéu tdc d9 cao thé hé thi ba (third-generation - 3G), dich vu khong
day c6 kha niang két ndi Internet va dich vu thé hé tht tu (fourth-generation - 4G) (vi dy,
LTE hodc WiMax). Hién nay c6 nhiéu loai hé thong truyén thong khong diy dang duoc sir
dung, bao gdm cac hé théng dich vu truyén thong c4 nhan (Personal Communications
Service - PCS) v chia 6. Vi du v& c4c hé théng chia 6 da biét bao gdm Hé théng dién thoai
di dong cai tién (advanced mobile phone system - AMPS) tuong tu chia 6, va c4c hé thong
chia 6 s duwa vao da truy cap phén chia theo ma (code division multiple access - CDMA),
da truy cdp phén chia theo tin s (frequency division multiple access - FDMA), da truy
cap phan chia theo thdi gian (time division multiple access - TDMA), hé thdng truyén

thong di dong toan cau (Global System for Mobile communication - GSM), v.v..

Chuén khong day thé hé thi nam (fifth generation - 5G), dugc goi 1a V6 tuyén méi
(New Radio - NR), cho phép tdc do truyén dir liéu cao hon, 36 luong két ndi 16m hon, va
vung pht soéng tdt hon, ngoai cac cai tién khac. Theo lién minh cdc mang di ddng thé hé
tiép theo, chuin 5G duoc thiét ké dé cung cép tdc dd dit liéu vai chuc megabit trén gidy
cho mdi hang chuc nghin nguoi dung, véi 1 gigabit trén gidy cho hang chuc nhan vién trén
mot tAng vin phong. Hang trim nghin két ni d6ng thoi s& dugc hd trg dé hd tro trién khai
cam bién khong day 16n. Do @6, hidu sudt phd cta cac truyén théng di dong 5G s& duge
nang cao dang ké so v&i chuén 4G hién tai. Hon thé nita, hiéu suit truyén tin hiéu sé& duogc

ning cao va d¢ tré dugc giam dang ké so véi cac chuédn hién hanh.

Intel Corporation: “Remaining Details of DL PRS Design for NR Positioning”,
3GPP Draft; R1-1910674 INTEL - NRPOS DLRS, Mobile Competence Centre; 650,
Routes Des Lucioles; F-06921 Sophia-Antipolis Cedex; France, vol. RAN WGI, no.
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Chongging, China, ngy 5 thang 10 nim 2019, XP051808639 boc 10 thiét ké DL PRS &
dinh vi NR dua vao théa thudn boéi RANT WG tai cac cude hop trudce do.

Qualcomm Incorporated: “DL and UL NR Positioning Procedures”, 3GPP Draft;
R2-1913395 (POSITIONING PROCEDURES+DAFT LPP CR), Mobile Competence
Centre; 650, Routes Des Lucioles; F-06921 Sophia-Antipolis Cedex, France, vol. RAN
WG2, no. Chongging, China, 4 October 2019, XP051804974 boc 16 cac phuong phép dinh
Vi bd sung cho Rel-16 va d& xuAt tha tuc dinh vi NG-RAN 4p dung duge cho cac phuong
phép dinh vi dua trén DL va UL két hop (trc 13, multi-RTT). Thi tuc chung nay cling hd
trg dinh vi chi dudng Xuéng (vi du, DL-TDOA (OTDOA)) va chi duong 1én (vi dy, UL-
TDOA (UTDOA)) bing c4ch sir dung cac tap con ciia thi tuc dé xuét.

Ban chét k¥ thuit ciia sang ché

Phan sau day trinh bay phan bin chét k§ thuat dugc don gian hoa dé cap dén mot
hodc nhidu khia canh ctia sang ché. Vi thé, phan ban chit k¥ thuat sau day khong nén duoc
xem la téng quan sau rong dé cap dén tAt cac céc khia canh duogc du tinh, cling khong nén
dugc xem 13 x4c nhan cac yéu t6 then chdt hodc quan trong lién quan dén tit ca cac khia
canh duoc du tinh hay mo ta pham vi gén v4i khia canh cu thé bat ky. Do 4o, phén ban
chét k¥ thuit clia sang ché chi ¢6 muc dich 1a thé hién mot s6 khai niém lién quan dén mot
hodc nhiéu khia canh lién quan dén cac k¥ thuat duge bdc 16 & dang don gidn hoa dé lam

tién d& cho phan mo ta chi tiét sang ché dugc trinh bay bén dudi.

Sang ché dugc dinh nghia boi cac diém yéu cau bao ho ddc 1ap vdi cac tham chiéu

kém theo. Céc diu hiéu tiy chon dugc quy dinh tai cac diém yéu cau bao ho phu thudc.

Theo mot khia canh, phuong phéap truyén thong khong day dugc thuc hién béi thiét
bi ngudi dung (user equipment - UE) gin v6i phién dinh vi véi nhiéu diém truyén nhan
(transmission-reception point - TRP) bao gdm budc nhan cAu hinh tin hiéu tham chiéu dinh
vi dudng xudng (downlink positioning reference signal - DL-PRS) chi rd mdt hodc nhiéu
tap tai nguyén DL-PRS cta truong hop DL-PRS, trong d6 mdi tap tai nguyén DL-PRS
duoc két hgp v6i mot TRP trong s6 nhiéu TRP, dugc tao cAu hinh c6 chu ky truyén, bao
gdm mot hoic nhiéu tai nguyén DL-PRS duoc truyén theo chu ky truyén dugc tao cAu hinh
ctia tap tai nguyén DL-PRS, trong d6 mdi tai nguyén DL-PRS dugc lap lich dé duge 1ap
lai trén mot hodc nhiéu khe lién tiép, trong d6 mdt trudng hop truyén clia mot lan lap cua

méot hodc nhiéu tai nguyén DL-PRS ctia mét hodc nhiéu tap tai nguyén DL-PRS tuong tng



52280 e

v4i mot trudong hop DL-PRS, trong do6 tAt ca cac tai nguyén DL-PRS clia mdt hodc nhiéu
tap tai nguyén DL-PRS ctia mdt trudng hop DL-PRS dugc 1ap lich trong ctra s6 thoi gian,
va trong d6 khoang thoi gian cua clra s6 thoi gian 13 nhé hon khoang thdi gian duge xéc
dinh boi chu ky truyén duoc tao cAu hinh ctia mot trong s6 mot hodc nhiéu tap tai nguyén
DL-PRS; va nhan cAu hinh PRS dudng 1én (uplink PRS - UL-PRS) chi 15 mot hodc nhiéu
tap tai nguyén UL-PRS, trong d6 mdi tap tai nguyén UL-PRS bao gdm mot hodc nhiéu tai
nguyén UL-PRS, va trong d6 tAt ca mot hodc nhidu UL-PRS dugc 1ap lich trong cilra s6
thoi gian.

Theo mdt khia canh, phwong phap truyén thong khong day duoc thuc hién boi thuc
thé dinh vi bao gdm budc truyén, dén UE gén v6i phién dinh vi véi nhiéu TRP, céu hinh
DL-PRS chi r5 mdt hodc nhiéu tip tai nguyén DL-PRS cua truong hop DL-PRS, trong do
mdi tip tai nguyén DL-PRS dugc két hop v6i mot TRP trong sé nhidu TRP, duoc tao cau
hinh c6 chu k¥ truyén, bao gdm mot hozic nhiéu tai nguyén DL-PRSdugc truyén theo chu
ky truyén dugc tao cAu hinh cua tip tai nguyén DL-PRS, trong d6 mdi tai nguyén DL-PRS
duogc 1ap lich dé duoc 13p lai trén mdt hodc nhiéu khe lién tiép, trong d6 mot trwedng hop
truyén ctia mot 1an lap cua mdt hodc nhiéu tai nguyén DL-PRS cua mdt hodc nhiéu tap tai
nguyén DL-PRS tuong tmg v6i mot trudng hop DL-PRS, trong dé tat ca céc tai nguyén
DL-PRS ctia mdt hodc nhidu tip tai nguyén DL-PRS cua mét truong hop DL-PRS dugc
14p lich trong ctra s6 thoi gian, va trong d6 khoang thdi gian cua ctra s6 thoi gian 12 nho
hon khoang thdi gian duge x4c dinh béi chu ky truyén dugc tao cAu hinh cia mot trong sd
mot hodc nhidu tip tai nguyén DL-PRS; va truyén, dén UE, cau hinh UL-PRS chi 6 mét
hodc nhidu tap tai nguyén UL-PRS, trong d6 mdi tip tai nguyén UL-PRS bao gdm mot
hodc nhidu tai nguyén UL-PRS, va trong d6 tht ca mdt hogc nhieu UL-PRS dugc lap lich

trong ctra sO thoi gian.

Theo mét khia canh, UE bao gdm bé nhd; it nhét mot bd thu phat; va it nhat mot bd
xu Iy dugce ghép ndi truyén thong v4i bo nhé va it nhit mot bo thu phét, it nhét mot bd xir
Iy dugc tao cAu hinh dé: nhén, trong sudt phién dinh vi voi nhiéu TRP, thong qua it nhat
mdt bo thu phét, ciu hinh DL-PRS chi rd mdt hoge nhiéu tap tai nguyén DL-PRS, trong d6
mdi tAp tai nguyén DL-PRS duoc két hop véi mot TRP trong s6 nhiéu TRP, duoc tao cau
hinh ¢6 chu k¥ truyén, bao gém mot hogc nhiéu tai nguyén DL-PRS dugc truyén theo chu
ky truyén duge tao cAu hinh cua tap tai nguyén DL-PRS, trong d6 mdi tai nguyén DL-PRS

duoc lap lich dé dwoc ldp lai trén mot hodc nhiéu khe lién tiép, trong d6 mét trudng hop
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truyén cua mot 1an 1ap cia mot hodc nhiéu tai nguyén DL-PRS ctua mdt hodc nhiéu tap tai
nguyén DL-PRS twong ing v6i mot trudng hop DL-PRS, trong do tAt ca cc tai nguyén
DL-PRS cua mot hodc nhiéu tap tai nguyén DL-PRS cua mot trudng hop DL-PRS dugc
1ap lich trong ctra s6 thoi gian, va trong d6 khoang thoi gian cta clra s6 thoi gian 14 nhoé
hon khoang thdi gian dugc x4c dinh boi chu ky truyén duoc tao cAu hinh ctia mot trong s6
mot hodc nhiéu tap tai nguyén DL-PRS; va nhén, thdng qua it nhAt mot bd thu phat, cAu
hinh UL-PRS chi rd mdt hodc nhiéu tap tai nguyén UL-PRS, trong d6 mdi tp tai nguyén
UL-PRS bao gém mot hodc nhiéu tai nguyén UL-PRS, va trong d6 m¢t hodc nhiéu tai
nguyén UL-PRS duoc lap lich trong cira s6 thoi gian.

Theo mét khia canh, thue thé dinh vi bao gdm bd nhé; it nhat mot giao dién mang;
v it nhit mot bd xir Iy duoc ghép ndi truyén thong vi bd nhé va it nhat mot bo xit ly, it
nhit mdt bd xir Iy nay duge tao cAu hinh d@8: khién cho it nhit mdt giao dién mang truyén,
dén UE gén v6i phién dinh vi vé1 nhidu TRP, ciu hinh DL-PRS chi rd m6t hodc nhiéu tap
tai nguyén DL-PRS cla trueong hgp DL-PRS, trong do mdi tap tai nguyén DL-PRS dugc
két hop v6i mot TRP trong sé nhidu TRP, dugc tao ciu hinh c¢6 chu ky truyén, bao gdbm
mdt hodc nhiéu tai nguyén DL-PRS duoc truyén theo chu ky truyén dugc tao ciu hinh cta
tap tai nguyén DL-PRS, trong d6 mdi tai nguyén DL-PRS dugc lap lich dé duogc lap lai
trén mot hodc nhiéu khe lién tiép, trong d6 mdt trudng hop truyén ctia mot lan 1ap cua mot
hodc nhiéu tai nguyén DL-PRS ctia mot hodc nhiéu tap tai nguyén DL-PRS tuong tng v6i
mdt trudng hop DL-PRS, trong d6 tAt ca c4c tai nguyén DL-PRS ctia mot hodc nhiéu tap
tai nguyén DL-PRS ctia mot truong hop DL-PRS dugce lap lich trong ctra sd thoi gian, va
trong d6 khoang thoi gian cta ctra 36 thoi gian 12 nhd hon khoang thoi gian dugc xac dinh
boi chu ky truyén duoc tao cAu hinh cia mot trong s6 mot hoic nhiéu tap tai nguyén DL-
PRS; va khién cho it nhit mot giao dién mang truyén, dén UE, cAu hinh UL-PRS chi 18
mot hodc nhidu tap tai nguyén UL-PRS, trong d6 mdi tap tai nguyén UL-PRS bao g6m mot
hodc nhiéu tai nguyén UL-PRS, va trong d6 mdt hodc nhiéu tai nguyén UL-PRS dugc lap

lich trong cira sb thoi gian.

Theo mot khia canh, UE bao gém phuong tién dé nhan, trong sudt phién dinh vi v&i
nhiéu TRP, ciu hinh DL-PRS chi rd mdt hodc nhiéu tap tai nguyén DL-PRS, trong d6 mdi
tap tai nguyén DL-PRS duoc két hop véi mot TRP trong s6 nhiéu TRP, dugc tao cAu hinh
¢6 chu ky truyén, bao gdm mot hodc nhiéu tai nguyén DL-PRS dugc truyén theo chu ky

truyén dugc tao ciu hinh ctia tip tai nguyén DL-PRS, trong d6 moi tai nguyén DL-PRS
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dugc 13p lich dé duoc lap lai trén mdt hodc nhiéu khe lién tiép, trong d6 mét truong hop
truyén clia mot 14n 1ap ctia mdt hodc nhiéu tai nguyén DL-PRS cua mdt hodc nhiéu tap tai
nguyén DL-PRS tuong Gng v6i mot truong hop DL-PRS, trong d6 tit ca céc tai nguyén
DL-PRS ctia mot hodc nhiéu tap tai nguyén DL-PRS clia mét trudng hop DL-PRS duogc
14p lich trong ctra sd thdi gian, va trong d6 khoang thdi gian cua clra sb thoi gian 1a nho
hon khoang thdi gian duge xdc dinh béi chu ky truyén dugc tao cAu hinh ctia mot trong sb
mot hodc nhiéu tap tai nguyén DL-PRS; va phuong tién dé nhan cAu hinh UL-PRS chi 1o
mdt hodc nhiéu tap tai nguyén UL-PRS, trong d6 mdi tap tai nguyén UL-PRS bao gbdm mot
“hodc nhiéu tai nguyén UL-PRS, va trong d6 mot hodc nhiéu tai nguyén UL-PRS dugc lap

lich trong ctra sd thai gian.

Theo mot khia canh, thuc thé dinh vi bao gdm phuong tién dé truyén, dén UE gén
v&i phién dinh vi v6i nhiéu TRP, cau hinh DL-PRS chi rd mot hogc nhiéu tip tai nguyén
DL-PRS cua trudng hop DL-PRS, trong d6 mdi tap tai nguyén DL-PRS dugc két hop véi
mdt TRP trong s6 nhidu TRP, duoc tao ciu hinh ¢6 chu ky truyén, bao gbm mdt hodc nhiéu
tai nguyén DL-PRS dugc truyén theo chu ky truyén duge tao cAu hinh cta tap tai nguyén
DL-PRS, trong do mdi tai nguyén DL-PRS dugc lap lich dé duoc lip lai trén mot hodc
nhiéu khe lién tiép, trong d6 mot truong hop truyén ctia mot 14n 13p cia mot hodc nhiéu tai
nguyén DL-PRS ctia mdt hodc nhiéu tip tai nguyén DL-PRS twong Gng v&i mot trudng
hop DL-PRS, trong do6 tAt ca cac tai nguyén DL-PRS ctia mét hodc nhiéu tap tai nguyén
DL-PRS ctia mdt trudng hop DL-PRS duoc 1ap lich trong ctra s6 thoi gian, va trong d6
khoang thoi gian cta cua sd thoi gian 12 nho hon khoang thoi gian dugce xdc dinh boi chu
ky truyén duoc tao cAu hinh cta mdt trong s6 mot hoic nhiéu tap tai nguyén DL-PRS; va
phuong tién dé truyén, &én UE, cdu hinh UL-PRS chi rd mdt hoic nhiéu tdp tai nguyén
UL-PRS, trong d6 mdi tap tai nguyén UL-PRS bao gdm mot hodc nhiéu tai nguyén UL-
PRS, va trong 6 mot hodc nhiéu tai nguyén UL-PRS duoc lap lich trong clra s6 thoi gian.

Theo mdt khia canh, phuong tién bét bién doc duoc béng may tinh luu trit cac 1énh
thuc thi duoc b%mg may tinh bao gf’.)m céc 1énh thuc thi dugce béng may tinh bao gém: it
nhit mot 1énh dé 1énh cho UE gén véi phién dinh vi v6i nhiéu TRP nhén cau hinh DL-PRS
chi rd mot hodc nhiéu tap tai nguyén DL-PRS, trong do mdi tap tai nguyén DL-PRS dugc
két hop v6i mot TRP trong s nhiéu TRP, duoc tao cAu hinh ¢6 chu ky truyén, bao gém
mot hodc nhiéu tai nguyén DL-PRS dugc truyén theo chu ky truyén dugc tao c4u hinh cta

tap tai nguyén DL-PRS, trong do mdi tai nguyén DL-PRS duoc 1ap lich dé duogc lap lai
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trén mot hodc nhiéu khe lién tiép, trong d6 mot truong hop truyén ctia mot 1an lap cia mot
hodc nhiéu tai nguyén DL-PRS cua mdt hodc nhiéu tap tai nguyén DL-PRS tuong trng v6i
mét trudng hop DL-PRS, trong d6 tit c4 c4c tai nguyén DL-PRS cta mét hogc nhiéu tap
tai nguyén DL-PRS ctia mot tredng hop DL-PRS dugc 18p lich trong ctra sb thoi gian, va
trong d6 khoang thoi gian cta clra s6 thoi gian 12 nhd hon khoang thoi gian dugc xdc dinh
bdi chu ky truyén duoc tao cAu hinh cia mot trong s& mot hodc nhiéu tap tai nguyén DL-
PRS: va it nhat mot 1anh d& 1énh cho UE nhén cAu hinh UL-PRS chi rd mot hogc nhiéu tap
tai nguyén UL-PRS, trong do mdi tip tai nguyén UL-PRS bao gdm mat hoic nhidu tai
nguyén UL-PRS, va trong d6 mdt hodc nhiéu tai nguyén UL-PRS dugc 14p lich trong clra
s thoi gian.

Theo mot khia canh, phuong tién bt bién doc duoc bing may tinh luu trit cac 1énh
thue thi duge bing méy tinh bao gbm céc 1énh thyuc thi dugc bang may tinh bao gbm: it
nhit mot 1énh d& 1énh cho thuc thé dinh vi truyén, dén UE gén véi phién dinh vi véi nhiéu
TRP, ciu hinh DL-PRS chi rd mot hodc nhiéu tép tai nguyén DL-PRS cta truong hop DL-
PRS, trong d6 mdi tap tai nguyén DL-PRS duoc két hop v6i mot TRP trong s6 nhiéu TRP,
duoc tao ciu hinh ¢6 chu ky truyén, bao gém mot hodc nhiéu tai nguyén DL-PRS dugc
truyén theo chu ky truyén duge tao cAu hinh ctia tip tai nguyén DL-PRS, trong d6 mdi tai
nguyén DL-PRS dugc lap lich dé duoc lap lai trén mot hodc nhiéu khe lién tiép, trong do
mot tredng hop truyén cua mot lan 1dp ctia mot hodc nhiéu tai nguyén DL-PRS cua mot
hodic nhidu tap tai nguyén DL-PRS tuong tmg vi mot trudng hop DL-PRS, trong d6 tat ca
cé4c tai nguyén DL-PRS cua mot hodc nhiéu tap tai nguyén DL-PRS clia mét trudng hop
DL-PRS duogc l4p lich trong clra sd thoi gian, va trong d6 khoang thdi gian cua clra s6 thoi
gian 1a nho hon khoang thoi gian dugc xac dinh b1 chu ky truyén duoc tao cAu hinh cta
mot trong s6 mét hoic nhiéu tap tai nguyén DL-PRS; va it nhat mét 1énh dé 1énh cho thuc
thé dinh vi truyén, dén UE, cu hinh UL-PRS chi rd mot hodc nhiéu tap tai nguyén UL-
PRS, trong d6 mdi tap tai nguyén UL-PRS bao g?)m mot hodc nhiéu tai nguyén UL-PRS,

va trong d6 mot hodc nhiéu tai nguyén UL-PRS dugc lap lich trong ctra s6 thoi gian.

Céc muc dich va 1o1 ich khéc lién quan dén c4c khia canh duoc boc 10 & day s& duge
hiéu rd dbi v6i nhitng ngudi ¢6 hidu biét trung binh trong linh vure k¥ thut nay dya trén
céc hinh v& va mo ta chi tiét kém theo.

Mo ta van tat cac hinh vé
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Céc hinh v& kém theo duoc trinh bay dé hd tro viéc mo ta cac khia canh khac nhau
clia sang ché va chi dugc cung cAp dé minh hoa céc khia canh chir khong phai 1a gi6i han

cta chung.

Fig.1 minh hoa vi du vé hé thdng truyén thdng khong day, theo cac khia canh khac

nhau cta sang che.

Céc hinh v& Fig.2A va Fig.2B minh hoa vi dy vé cac cAu tric mang khong ddy, theo

céac khia canh khac nhau cta sang che.

Céc hinh v& tir Fig.3A dén Fig.3C 14 so @ khéi don gidn héa ciia mot s6 khia canh
mAu gdm céc thanh phin c6 thé duoc st dung trong thiét bi ngudi dung (UE), tram gbc va

thuc thé mang, twong Gng.

Céc hinh v€ Fig4A dén Fig.4D 13 c4c so @ minh hoa vi du v& céc cAu tric khung

va céc kénh trong cac cdu tric khung, theo cac khia canh cua sang ché.

Fig.5 minh hoa vi du vé c4u hinh tin hiéu tham chiéu dinh vi (positioning reference

signal - PRS) cho 6 dugc hd tro béi nut khong day.

Fig.61aso b cua cac cudc truyén PRS duong xubng va cac cudc truyén PRS dudng

1én gitta tram goc va hai UE, theo céc khia canh cia sang ché.

Fig.7 1a so b ctia clra s6 do/truyén chung trong d6 ca tai nguyén PRS dudng xudng
va tai nguyén PRS duong lén dugc 18p lich cho UE cu thé, theo céc khia canh cta sang

7
A

ché.

Fig.8 la so dd ctia nhidu ctra sb do/truyén trong d6 ca tai nguyén PRS dudng xudng
va tai nguyén PRS dudng 1én dugc 14p lich cho UE cu thé, theo cac khia canh cta sang
ché.

C4c hinh v& Fig.9 va Fig.10 minh hoa cdc phuong phap truyén thong khong day,
theo cac khia canh clia sang ché.
M6 ta chi tiét sang ché

Céc khia canh cua sang ché dugc cung chp trong phan md ta va cac hinh v& ¢6 lién
quan sau day hudng dén cac vi du khac nhau duge cung cép nham muc dich minh hoa. Céc

khia canh thay thé ¢6 thé dugc dua ra ma khong rdi khoi pham vi cua sang ché. Ngoai ra,
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céc yéu td da biét clia sdng ché s& khong duge mo ta chi tiét hodc s& bi luoc bo dé khong

che khuit céc chi tiét lién quan cia sang ché.

Céc tir “lam vi du” va/hodc “vi du” dwge stt dung & ddy co nghia la “dong vai tro
nhu médt vi du, mau hodc minh hoa”. Bat ky khia canh nao dugc md ta & day lam “vi du”
va/hodc “vi du” khong nhat thiet phai dugce hiéu la wu tién hodc ¢6 uu diém hon cac khia
canh khéac. Tuong tw nhu vy, thudt ngir “céc khia canh cua sang ché” khong y€u cau rang
tit ca cac khia canh ctia sang ché phai bao gom ddc diém, wu di€ém hodc ché d6 hoat don

9 s

duoc thao luén.

Nhitng ngudi ¢ hiéu biét trung binh linh vuc k§ thudt nay s& ddnh gid cao rang
thong tin va tin hiéu duge mo ta dudi déy co thé dugc trinh bay bing cach st dung bat ky
cbng nghé va k¥ thuét nao trong s6 nhiéu loai cong nghé va k§ thuat khac nhau. Vi dy, dit
lié, huéng din, 1énh, thdng tin, tin hidu, bit, ky hiéu, va chip ¢6 thé dwoc tham chiéu trong
mo ta dudi ddy c6 thé duoc bidu thi bang dién ap, dong dién, séng dién tir, tir truong hodc
hat, trudng quang hoc hodc hat, hodc bét ky td hop cta chung, phu thudc mot phé‘m vao
ung dung cu th, mot phan vio thiét ké mong mudn, mot phan vao cong nghé twong ng,

V.V.

Hon nita, nhidu khia canh dugc md ta dudi dang chudi cac hanh dong dugc thyuc
hién boi, vi du, cac thanh phin cta thiét bi dién toan. S& hiéu rang cac hanh dong khéc
nhau dugec mo ta ¢ day co thé duoc thue hién bdi cdc mach chuyén biét (vi du, mach tich
hop chuyén dung (application specific integrated circuits - ASIC)), bing cé4c 1énh chuong
trinh duogc thuc thi bdi mot hodc nhiéu bd xir 1y, hodc béng td hop ctia ca hai. Ngoai ra,
(c4c) chudi hanh dong dugc md ta & day co thé duoc coi 1a dugc thé hién hoan toan trong
bat ky hinh thirc ndo cta phuwong tién luu trit bt bién doc dugce bdi may tinh c6 luu trit
trong d6 tdp hop céc 1énh mdy tinh twong ung, khi thuc thi, s€ khién cho hodc 1énh cho bd
Xt ly cua thiét bi thwc hién chitc ning duge md ta ¢ day. Do do, cac khia canh khac nhau
clia séng ché c6 thé dugc thé hién dudi mot s& hinh thire khac nhau, tat ca céc hinh thirc
nay déu duoc du tinh 13 ndm trong pham vi cua abi tuong dugce yéu ciu bao ho. Ngoai ra,
ddi v&i mdi khia canh duge mo ta & ddy, dang twong ung cua bét ky khia canh nao nhu vay
6 thé duge mo ta & day, chéng han nhu “logic dugc tao cAu hinh d¢&” thuc hién hanh dong
duoc mo ta.

~

Nhu dugce sir dung & day, cac thudt nglt “thiét bi ngudi dung” (UE) va “tram gbe”
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khoéng nhim muc dich cu thé hodc giéi han dbi voi bt ky cong nghé truy cap vo tuyén
(radio access technology - RAT) cu thé nao, trir khi c6 ghi cht khac. N6i chung, UE ¢6 thé
13 bt ky thiét bi truyén thong khong day nao (vi dy, dién thoai di dong, bd dinh tuyén, méy
tinh bang, mdy tinh xach tay, thiét bi theo ddi, thibt bi deo dugc (vi du, déng ho thong
minh, kinh, tai nghe thuc té ting cudng (augmented reality - AR)/thuc té 40 (virtual reality
- VR), v.v.), phuong tién (vi du, 6 td, xe may, xe dap, v.v.), thiét bi internet van vat (Internet
of Things - IoT), v.v.) dugc ngudi dung s dung @& truyén théng qua mang truyén thong
khong day. UE c6 thé di dong hodc c6 thé (vi du, tai mot sb thai diém nhat dinh) dimg yén
va ¢6 thé truyén thong véi mang truy cap vO tuyén (radio access network - RAN). Nhu
duoc st dung & day, thudt nglt “UE” ¢6 thé duge goi thay thé cho nhau 14 “d3u cudi truy
cip” hodc “AT”, “thiét bj khach”, “thiét bi khong day”, “thiét bi thué bao”, “dau cudi thué
bao” “tram thué bao”, “dAu cudi nguoi dung” hodc UT, “thiét bi di dong”, “dau cudi di
dong”, “tram di ddng”, hodc cac bién thé ctia chiing. N6i chung, céc UE c¢6 thé truyén thong
v6i mang 16i thong qua RAN, va thong qua mang 13i, cac UE co thé duoc két ndi véi cac
mang bén ngoai nhu Internet va véi cadc UE khac. TAt nhién, c4c co ché khac dé két ndi voi
mang 13i va/hodc mang Internet cling 6 thé kha thi cho cdc UE, nhu trén cdc mang truy
cap c6 diy, cac mang cuc bd khong day (wireless local area network - WLAN) (vi du, dwa

vao IEEE 802.11, v.v.) va cdc mang tuong tu.

Tram géo 6 thé hoat ddng theo mdt trong s6 cac RAT truyén thong vdi cac UE phu
thudc vao mang trong d6 né duoc trién khai, va c6 thé theo cach khac duoc goi l1a diém
truy cip (Access Point - AP), nit mang, Nut B, Nut B cai tién (evolved NodeB - eNB),
eNB thé hé tiép theo (next generation eNB - ng-eNB), Nt B vo tuyén méi (New Radio -
NR) (con dugce goi 1a gNB hodc gNodeB), v.v.. Tram géc ¢6 thé dugc st dung chinh dé hd
trg truy cip khong day bdi cac UE, bao g@)m hd tro dit liéu, thoai, va/hodc bdo hiéu cac két
ndi cho cdc UE duge hd trg. Trong mot sb hé théng, tram géc 6 thé cung cép céac chuce
ning bao hiéu thudn nit biéntrong khi trong cac hé thdng khac, tram gbc ¢6 thé cung cp
thém cac chitc ning didu khién va/hodc quan Iy mang. Lién két truyén thong qua d6 cac
UE c6 thé guri tin hiéu dén tram gbc duge goi 1a kénh dudng 1én (uplink - UL) (vi dy, kénh
Iru lwong nguoc, kénh didu khién nguoc, kénh truy nhap, v.v.). Lién két truyén théng qua
d6 tram gdc c6 thé giri tin higu dén cac UE dugce goi 1a duong xubng (downlink - DL) hodc
kénh lién két xudi (vi du, kénh tim goi, kénh diéu khién, kénh quang b4, kénh luu luong

xudi, v.v.). Nhu duogc st dung & day, thuat ngit kénh Iuu lwong (traffic channel - TCH) c6
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thé d& cap dén kénh luu lvong duong 1én/ngugc hodc dudng xudng/xudi.

Thuat ngit “tram géc” c6 thé dung dé chi mot diém truyén-nhan (TRP) vat ly hodc
nhiéu TRP vat Iy ¢6 thé duogc dit cung vi trf hodc khong. Vi du, khi thudt nglt “tram géc”
dimg dé chi mot TRP vat Iy, TRP vét Iy nay c6 thé 13 anten cua tram gdc twong Ung v&i
mot 6 (hodc mdt vai sécto 6) cua tram gbc. Trong trudng hop thuat ngit “tram gbe” ding
dé chi nhiéu TRP vat 1y duoc dit cung vi tri, thi cac TRP vét 1y nay c6 thé 1a mét mang
anten (vi dy, nhu trong hé thdng nhidu dau vao nhiéu diu ra (multiple-input multiple-output
- MIMO) hoéc noi tram gdc sir dung diéu huéng chim séng) cla tram gbc. Trong trudng

~, 66

hop thudt ngit “tram gbc” ding dé chi nhiéu TRP vat Iy khong dit cung vi tri, thi cac TRP
vat Iy nay co thé 1a hé théng anten phan tan (distributed antenna system - DAS) (mang lu6i
cac anten dugc phan tach theo khong gian dugc két ndi véi mot ngudn chung thong qua
phuong tién truyén tai) hodc mot dau vo tuyén tr xa (remote radio head - RRH) (tram géc
tir xa duoc két ndi véi tram géc phuc vu). Thay vao d6, TRP vat ly khong cung vi tri co
thé 13 tram géc phuc vu nhén bdo céo do tir UE va tram géc 1an cin c6 cac tin hiéu RF tham
chiéu (hodc goi ngin gon 1a “céc tin hidu tham chiéu”) ma UE dang do. Vi TRP 14 diém tir
do tram géc truyén va nhdn céc tin hiéu khong diy, nhu duge st dung & ddy, tham chiéu
dén viéce truyén ti hodc viéc nhén tai tram géc s& duoc hiéu 13 dung dé chi mdt TRP cu thé

ctia tram goc.

Trong mot sb phuong an thyc hién hd trg viée dinh vi cac UE, tram géc c6 thé khong
hd tro truy cip khong day boi cac UE (vi dy, ¢ thé khong hd tro dit liéu, thoai, va/hodc
béao hiéu cac két ndi cho cac UE), thay vao d6, cb thé truyén cac tin hi€u tham chiéu cho
cac UE cin duge do boi cac UE, va/hodc cd thé nhan va do cac tin hiéu dugc truyén bo1
cac UE. Tram géc nhu vay co thé duogc goi 1a bao hiéu dinh vi (vi du, khi truyén céc tin

hiéu dén cac UE) va/hodc tram do vi tri (vi du, khi nhén va do céc tin hiéu tr cac UE).

“Tin hiéu RF” bao gdm séng dién tr cia tan sb da cho truyén tai thong tin qua khong
gian giita bd phat va b thu. Nhu duoc sit dung & ddy, bd phat c6 thé truyén mot “tin hiéu
RF” hodic nhidu “tin hiéu RF” dén b thu. Tuy nhién, b thu c6 thé nhan nhiéu “tin higu
RF” twong tng véi mdi tin hiéu RF duoc truyén do céc dac tinh lan truyén cua cac tin hiéu
RF qua nhiéu kénh. Ciing mot tin hiéu RF dugc truyén trén cac dudng khac nhau gitta bo
phat va b thu co thé duoc goi 1a tin hiéu RF “nhiéu duodng truyén”. Nhu dugce st dung &

day, tin hiéu RF c6 thé con duge goi 1a “tin hi¢u khong day” hoac don gian 1a “tin hiéu” &

10
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nhitng phin c6 nglt cdnh rd rang la thudt ngit “tin hiéu” dung dé chi tin hiéu khong day
hodc tin hiéu RF.

Theo cac khia canh khac nhau, Fig.1 minh hoa hé thdng truyén thong khong day
lam vi du 100. Hé théng truyén thong khong déy 100 (c6 thé con duge goi 1a mang dién
rong khong day (wireless wide area network - WWAN)) c6 thé bao gdm céc tram gbc 102
va céc UE 104 khac nhau. Céc tram gbc 102 ¢é thé bao gdm cac tram gbc dang 6 macro
(tram gbc dang 6 cong suit cao) va/hoic cic tram géc dang 6 nho (tram gbc dang 6 cong
suét thép). Theo mot khia canh, tram géc dang 6 macro co thé bao gém cac eNB va/hodc
ng-eNB trong d6 hé thdng truyén théng khong day 100 twong Gng v&i mang LTE, hodc céc
gNB trong d6 hé thdng truyén thong khong day 100 twong ng v6i mang NR, hoic t6 hop

cua ca hai loai, va cac tram goc dang 6 nho c6 thé bao gdm 6 femto, 6 pico, 6 micro, v.v.

Céac tram géc 102 ¢6 thé tao chung RAN va giao tiép v&i mang 161 170 (vi du, 181
gdbi cal tién (evolved packet core - EPC) hodc 131 5G (5G core - 5GC)) thong qua céc lién
két backhaul 122, va thong qua mang 13i 170 dén mdt hodc nhidu may cht vi tr 172 (c6
thé 1a mot phé‘ln cua mang 161 170 hodc co thé ndm ngoai mang 13i 170). Ngoai cac chic
nang khac, tram gbe 102 c6 thé thuc hién cac chirc ning lién quan dén mot hodc nhidu
trong sd chuyén dit liéu nguoi dung, ma hoa va giai ma kénh vo tuyén, bao vé tinh toan
ven, nén phan dAu, chtc niang diéu khién tinh di dong (vi dy, chuyén giao, két ndi kép),
phéi hop nhidu lién 6, thiét 1ap két ndi va giai phéng két ni, can bing tai, phan bd di voi
céc ban tin tﬁng khong truy cap (non-access stratum - NAS), chon nat NAS, déng bo hoa,
dung chung mang truy cap v tuyén (Radio access network - RAN), Dich vu phat da hudng
quang ba da phuong tién (Multimedia broadcast multicast service - MBMS), do theo thué
bao va thiét bi, quin ly thong tin RAN (RAN information management - RIM), tim goi,
dinh vi va glri ban tin canh bao. Cac tram géc 102 c6 thé truyén thong v&i nhau theo cach
truc tiép hodc gidn tiép (vi dy, thong qua EPC / 5GC) trén céc lién két backhaul 134, c6
thé c6 day hodc khong day.

Tram gbc 102 ¢6 thé truyén thong khong day voi UE 104. Mot trong sd cac tram
gde 102 ¢6 thé cung cdp ving phi séng truyén thong cho khu vuc phu séng dia ly 110
twong ttng. Theo mdt khia canh, mot hodc nhiéu 6 c6 thé duge tram géc 102 hd tro trong
mdi khu vuc phu séng dia ly 110. ()" 1a thuc thé truyén thong logic ding & truyén thong
Vo1 tram géc (vi dy, trén mot sd tai nguyén tan s6, goi 1a tan sb séng mang, séng mang

thanh phan, séng mang, bang tan, hodc trong tw), va co thé di kém v&i ma dinh danh (vi

11
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du, ma dinh danh 6 vat Iy (physical cell identifier - PCI), mé dinh danh 6 ao (virtual cell
identifier - VCI), ma dinh danh 6 toan cAu (cell global identifier - CGI)) dé phén biét cac 6
hoat dong qua tn sb séng mang gidng hoic khac nhau. Trong mot sb trudomg hop, cac 0
khéc nhau c6 thé duwoc tao cAu hinh theo cac loai giao thirc khac nhau (vi dy, truyén thong
kidu méy (machine-type communication - MTC), IoT bang hep (narrowband Internet-of-
Things - NB-IoT), bing rong di dong nang cao (enhanced mobile broadband - eMBB),
hodc giao thire khac) ¢ thé cung cép quyén truy cap cho céc loai UE khac nhau. Vi 6 dugc
hd tro boi tram géc cu thé, thuét ngit “0” co thé chi mdi hoic ca hai trong s6 thue thé truyén
thdng logic va tram gbc hd trg no, tiy thudc vao ngit canh. Ngoai ra, vi TRP thuong 1a

~, GCAYY

diém truyén vat ly caa 0, cac thuat ngir “6” va “TRP” ¢6 thé duoc st dung hoan doi cho
nhau. Trong mét sb trudng hop, thudt ngit “6” c6 the con chi khu vuce phu séng dia ly cua
tram gbc (vi du, khu vyc), & mic ma tan s6 song mang co thé duoc phat hién va dung dé

truyén thong v&i mot s6 phan cuia cac khu vue phu song dia Iy 110.

Mic du c4c khu vie phu séng dia Iy 110 cta tram géc dang 6 macro 1an can 102 co6
thé chdng 14n mot phan (vi du, & ving chuyén giao), nhung mot s6 khu vue phu song dia
Iy 110 ¢6 thé v& co ban 12 bi chdng lan boi khu vue pha séng dia ly 110 16n hon. Vi du,
tram gbc dang 6 nho 102' ¢6 thé c6 khu vye phu song dia ly 110" co ban la chdng 14n v&i
khu vuc pht séng dia ly 110 cia mdt hodc nhidu tram gbc dang 6 macro 102. Mang ma c6
c& tram gbc 6 nhd va & macro ¢6 thé duoc goi 1a mang khong ddng nhat. Mang khong ddng
nhét ciing c6 thé gdm cac eNB trong nha (HeNB) c6 thé cung cip dich vu cho mdt nhom
han ché goi 1a nhom thué bao kin (closed subscriber group - CSG).

Céc lién két truyén thong 120 giita cac tram gbc 102 va cac UE 104 ¢6 thé bao gdbm
cudc truyén dudng 1én (con dugc goi la lién két nguoc) tt UE 104 dén tram géc 102 va/hodc
dudmg xubng (con duge goi 1a lién két xudi) tir tram gde 102 dén UE 104. Céc lién két
truyén thong 120 c6 thé str dung cong nghé anten MIMO, bao gdm ghép kénh khong gian,
diéu huéng chiim séng, va/hodc phan tap truyén. Céc lién két truyén thong 120 c6 thé thong
qua mot hodc nhiéu tin sb séng mang. Viéc phan bd céc séng mang ¢ thé 1a khong d6i
ximg dbi véi dudng xudng va duodng 1én (vi du, nhiéu hon hoic it hon c4c séng mang co6

thé duoc phan bd cho dudng xudng so véi cho dudng 1én).

Heé thdng truyén thong khong day 100 con c6 thé bao gébm diém truy cap (AP) mang
cuc bd khong day (WLAN) 150 trong truyén thong véi céc tram (station - STA) WLAN
152 théng qua céc lién két truyén thong 154 trong phé tin sé dugc mién chp phép (vi du,

12
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5 GHz). Khi truyén thong trong phd tin s& dugc mién cip phép, cic WLAN STA 152
va/hoic WLAN AP 150 ¢o thé thuc hién tha tuc danh gid kénh 16i (clear channel
assessment - CCA) hodic nghe trude khi n6i(listen before talk - LBT) trude khi truyén thong
@8 x4c dinh liéu kénh c6 kha dung hay khong.

Tram gdc 6 nhé 102' c6 thé hoat dong trong phd tan s6 duoc cip phép va/hodc duge
mién cip phép. Khi hoat dong & phé tan 56 duge mién cAp phép, tram gbc di dong nho 102!
6 thé sir dung cong nghé LTE hodc NR va st dung cung phé tin sb duge mién cAp phép
5 GHz nhu dugce st dung bdi WLAN AP 150. Tram gbc dang 6 nho 102/, stt dung LTE /
5G trong phé tn dugc mién cAp phép, ¢b thé ting ving phi séng cho mang truy cip
va/hodc ting dung lugng cua mang truy cdp. NR trong phd dugc mién cap phép co thé
dugc goi la NR-U. LTE trong phd duge mién cip phép cb thé duoc goi 1a LTE-U, truy cip
hd tro duoc cip phép (LAA), hodc MulteFire.

Heé thdng truyén théng khong day 100 co thé con bao gém tram gbc séng milimet
(millimeter wave - mmW) 180 ¢6 thé hoat dong trong céc tin s mmW va/hodc gan cac
tin s6 mmW dé truyén thong véi UE 182. Tan sb cuc ky cao (Extremely high frequency -
EHF) 12 mt phn ciia RF trong phb dién tir. EHF c6 pham vi tir 30 GHz dén 300 GHz va
budc song tir 1 milimet dén 10 milimet. Cac séng vo tuyén trong bang thn nay c6 thé duoc
goi 1a song milimet. Tén sb gdn mmW c6 thé m& rong xubng dén tAn sb 3 GHz véi budce
song 100 millimet. Bang tan sb siéu cao (super high frequency - SHF) trai dai tr 3 GHz
dén 30 GHz, con duge goi la séng xentimet. Cac cude truyén sir dung bang thn sb vo tuyén
mmW/gin mmW c6 suy hao dudong truyén cao va pham vi pht song tuwong d6i ngén. Tram
gbc mmW 180 va UE 182 c6 thé st dung diéu huéng chum séng (truyén va/hodc nhin)
qua lién két truyén thong mmW 184 dé bu cho suy hao dudng truyén cuc cao va pham vi
ngén. Hon nita, cdn hiéu rd ring trong céc cAu hinh thay thé, mdt hodc nhidu tram gbc 102
cling c6 thé truyén st dung mmW hodc gin mmW va diéu huéng chum séng. Do do, can
hiéu rd rﬁng c4c minh hoa & trén chi 1a cc vi du va khong nén dugc hidu 12 @ han ché cac

khia canh khac nhau dugce boc 1§ & day.

Diéu hudng chim séng truyén 1a mot k§ thuét dé tap trung tin hiéu RF theo mot
hudng cu thé. Theo truyén thong, khi nat mang (vi du,tram gdc) phét tin hiéu RF, né s&
phét tin hiéu theo moi hudéng (d¢3ng huéng). Vi diéu huéng chim séng truyén, nat mang
x4c dinh vi tri clia thiét bi dich nhét dinh (vi du, UE) (lién quan dén ntt mang truyén) va

chiéu tin hiéu RF dudng xubng manh hon theo huéng cu thé d6, do d6 cung cap tin hiéu
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RF nhanh hon (v& mit tbc do dit liéu) va manh hon cho (cac) thiét bi nhan. D¢ thay doi
huéng cta tin hi¢u RF khi truyén, nat mang c6 thé diéu khién pha va bién d6 tuong dbi cta
tin hiéu RF tai mdi mdt hodc nhiéu bo phét dang phat tin hi¢u RF. Vi dy, nit mang 6 thé
st dung mang anten (duoc goi 1a "mang pha" hodc "mang anten") dé tao ra chum séng RF
6 thé dugc "didu huéng" dé chi theo cac hudng khic nhau ma khong thue sy di chuyén
anten. Cu thé, dong RF tlr by phat dugce dua dén céac anten riéng 1é véi mbi quan hé pha
chinh x4c dé cac soéng vo tuyén tir cac anten riéng biét cong lai v6i nhau dé tang birc xa
theo hudng mong mudn, trong khi hity dé triét tiéu buc xa theo cac hudng khdng mong

mudn.

Céc chum truyén c6 thé 1 gn nhur ctng vi tri, c6 nghia 1a ching xut hién dén bd
thu (vi du, UE) nhu c6 cung cac tham sb, bt k& cac anten phét ctia ban thdn nit mang c6
duoc sip xép cung vi tri vat 1y hay khong. Trong NR, ¢6 bbn loai quan hé gan nhu cling vi
tri (quasi-collocation - QCL). Cu thé, quan hé QCL cua mét loai nhét dinh c6 nghia 13 céc
tham sé nhat dinh v& tin hidu RF tham chiéu thi hai trén chim thi hai ¢6 thé duoc lay tir
thong tin vé tin hiéu RF tham chiéu ngudn trén chim ngudn. Do d9, néu tin hi¢u RF tham
chiéu ngudn 12 QCL loai A, bd thu c6 thé st dung tin hiéu RF tham chiéu ngudn dé wéc
tinh @ dich Doppler, trai rong Doppler, dd tr& trung binh, va d tré lan truyén cta tin hidu
RF tham chiéu th hai dwoc truyén trén cing mot kénh. Néu tin hidu RF tham chiéu ngudn
1a QCL loai B, b6 thu c6 thé sir dung tin hiéu RF tham chiéu ngudn dé udc tinh d¢ dich
Doppler va trai rdng Doppler cta tin hi¢u RF tham chiéu tht hai duoc truyén trén cling
mot kénh. Néu tin hiéu RF tham chiéu ngudn 12 QCL loai C, b thu ¢6 thé sit dung tin hiéu
RF tham chiéu ngudn @& wéc tinh dd dich Doppler va d§ tré trung binh ctia tin hiéu RF
tham chiéu th hai dugc truyén trén ciing mot kénh. Néu tin hiéu RF tham chiéu ngudn 13
QCL loai D, bd thu c6 thé sir dung tin hiéu RF tham chiéu ngudn dé udc tinh tham s6 nhan

trong khong gian cta tin hiéu RF tham chiéu thtt hai dugc truyén trén cting mot kénh.

Trong diéu huéng chiim séng nhén, bd thu st dung chum nh?an. dé khuéch dai cac
tin hidu RF dugc phat hién trén mot kénh nhAt dinh. Vi dy, b6 thu ¢6 thé tang cai dat do loi
va/hodc diéu chinh cai dit pha ciia mdt ddy anten theo mot hudng cu thé dé khuéch dai (vi
du, dé ting do loi cua) tin hiéu RF nhén dugc tur huéng d6. Do d6, khi mét bd thu dugc
cho 12 didu huéng chiim séng theo mot hudng nhat dinh, diéu d6 c6 nghia 1a dd loi chim
theo hudng d@6 cao hon so d6 loi chum doc theo céc hudng khéc, hodc d¢ loi chum theo

hudéng d6 14 cao nhat so v&i dd loi chiim ¢ huéng doctia tat ca cac chum nhén khac ¢6 san
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cho bd thu. Diéu nay dan dén cuong dd tin hiéu nhan duoc manh hon (vi du, cong sut tin
hiéu tham chiéu nhén duoc (reference signal received power - RSRP), chét lwong tin hidu
tham chiéu nhan dugc (reference signal received quality - RSRQ), ty s6 tin hiéu trén tap am
cong nhiéu (signal-to-interference-plus-noise ratio - SINR), v.v.) cta tin hiéu RF nhan duoc
tir hudng do.

Céc chim nhan c6 thé lién quan vé mit khong gian. Quan hé khong gian c6 nghia
14 cAc tham sb cho chiim truyén cho tin hiéu tham chiéu tht hai c6 thé dugc rit ra tir thong
tin v& chum nhén cho tin hiéu tham chiéu thit nhat. Vi du, UE c6 thé st dung chum nhén
cu thé @& nhan mot hogc nhiéu tin hiéu tham chiéu duong xubng tham chiéu (vi du, cic tin
hiéu tham chiéu dinh vi (positioning reference signal - PRS), cac tin hiéu tham chiéu theo
doi (tracking reference signal - TRS), tin hi¢u tham chiéu theo d&i pha (phase tracking
reference signal - PTRS), tin hiéu tham chiéu danh riéng cho 6 (cell-specific reference
signal - CRS), tin hiéu tham chiéu thong tin trang thai kénh (channel state information
reference signal - CSI-RS), tin hiéu ddng bd hoa so cAp (primary synchronization signal -
PSS), tin hiéu déng bo héa thir cip (secondary synchronization signal - SSS), khéi tin hidu
ddng bod hoa (synchronization signal block - SSB), v.v.) tir tram gbc. Sau @6 UE ¢6 thé tao
chum truyén d& giri mot hoc nhiéu tin hiéu tham chiéu dudng 1én (vi dy, céc tin hi¢u tham
chiéu dinh vi duong 1én (uplink positioning reference signal - UL-PRS), tin hiéu tham chiéu
thim do (sounding reference signal - SRS), tin hi€u tham chibu giai diéu ché (demodulation

reference signal - DMRS), v.v.) dén tram goc d6 dura vao céc tham s6 ctia chum nhan.

Luu ¥ rang chum “dudng xudng” c6 thé 1a chim truyén hodc chum nhén, tiry theo
thue thé tao ra né. Vi du, néu tram géc tao ra chum dudng Xuéng dé truyén tin hiéu tham
chiéu dn UE, thi chim dudng xudng 1a chiim truyén. Tuy nhién, néu UE tao ra chum
dudng xuéng, thi n6 13 chum nhan dé nhan tin hiéu tham chiéu dudng xuéng. Tuong tu,
chum “dudng 1€n” co thé 1a chum truyén hodc chum nhén, tuy theo thuc thé tao ra no. Vi
du, néu tram géc tao ra chum dudng 1én, thi n6 1a chiim nhin dudng 1én, va néu UE taora
chum dudng 1én, thi né 1a chum truyén duong 1én.

Trong 5@, phd thn sb trong d6 cac nut khong day (vi du, tram gbc 102/180, UE
104/182) hoat dong duoc chia thanh nhidu bang tan, FR1 (ti 450 dén 6000 MHz), FR2 (tlr
24250 dén 52600 MHz), FR3 (trén 52600 MHz). va FR4 (gitta FR1 va FR2). Trong hé
thng da séng mang, ching han nhu 5G, mdt trong cac tdn sb song mang dugc goi 1a “song

mang so cap” hodc “séng mang neo” hogc “0 phuc vu so cap™ hodc “PCell” va cac tan so
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séong mang con lai duge goi la "séng mang thir cap" hodc "6 phuc vu tht cap" hodc "SCell".
Trong tip hop séng mang, séng mang neo la séng mang hoat dong trén thn sb so cip (vi
du, FR1) duoc ding bdi UE 104/182 va 6 trong d6 UE 104/182 hodc thuc hién tha tuc thiét
1ap két nbi diéu khién tai nguyén vo tuyén (radio resource control - RRC) ban dau hoic
khéi tao thi tuc thiét lap lai két néi RRC. Séng mang so cAp mang tat ca cac kénh chung
va danh riéng cho UE, va co thé 12 séng mang trong thn sb dwoc cAp phép (tuy nhién khong
phai lac ndo cling vay). Séng mang thir cAp 14 séng mang hoat dong trén tAn sb thir hai (v
du, FR2) ¢6 thé dugc tao cAu hinh khi két ndi RRC duge thiét 14p gitta UE 104 va song
mang neo va co thé duoc st dung dé cung cAp cac tai nguyén vO tuyén bd sung. Trong mot
s§ trwdng hop, séng mang tha cap ¢6 thé 1a séng mang & tin s& dugc mién cip phép. Séng
mang thtr cép 6 thé chi chita céc tin hiéu va thong tin bao hiéu can thiét, vi du, cac tin hiéu
va thong tin riéng cho UE ¢6 thé khong c6 mit trong song mang thir cip, vi ca séng mang
dudng xubng va dudng 1én so cip thudng 1a riéng cho UE. Diéu nay c6 nghia 13 cac UE
104/182 khéc nhau trong mot & ¢ thé c6 cac séng mang so cip dudng xubng khac nhau.
Piéu tuong ty cling dung véi cac séng mang so cip dudng 1én. Mang c6 thé thay ddi song
mang so cip cta moi UE 104/182 bit ¢t ltc nao. Didu nay xay ra dé, vi dy, can bang tai
tin trén cac song mang khac nhau. Vi “6 phuc vu” (PCell hogc SCell) twong tng vdi tan sb
séng mang / sébng mang thanh phén trén d6 mot sd tram gbc dang truyén thong, thuét ngit
“6”, “6 phuc vu”, “séng mang thanh phan”, “tan sb song mang”, va céc thult ngit trong tw

c6 thé duge st dung thay thé cho nhau.

Vi du, van xem trén Fig.1, mot trong s6 cac thn sb duoc sir dung b1 céc tram géc 0
macro 102 c6 thé 1 séng mang neo (hodc “PCell”) va cac tn sb khac dugc st dung boi
céc tram gbc 6 macro 102 va/hodc tram gbc mmW 180 ¢c6 thé 1a séng mang thi cap
(“SCell”). Viéc truyén va/hoic nhin cung lac nhiéu séng mang cho phép UE 104/182 tang
dang ké tdc do truyén va/hodc nhin dir liéu cta no. Chéng han, vé ly thuyét thi hai séng
mang duoc cong gdp 20 MHz trong hé théng da séng mang s& din dén tbc do dit lidu ting
glp doi (tirc 13, 40 MHz), so v&i tdc do dat dugc tir mdt séng mang 20 MHz.

Heé thdng truyén théng khong day 100 co thé bao gdm thém mot hodc nhiéu UE,
chéng han nhu UE 190, két ndi gidn tiép véi mot hodc nhiéu mang truyén qua mot hodc
nhiéu lién két ngang hang (peer-to-peer - P2P) thiét bi v6i thiét bi (device-to-device - D2D).
Trong vi du trén Fig.1, UE 190 ¢6 lién két D2D P2P 192 v&i mot trong cac UE 104 dugc

két ndi véi mot trong cac tram goc 102 (vi du, qua d6 UE 190 c6 the gian tiép thu dugc két
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néi di dong) va lién két D2D P2P 194 v6i WLAN STA 152 dugc két noi voi WLAN AP
150 (qua @6 UE 190 ¢6 thé gidn tiép thu duoc két ndi Internet dua trén WLAN). Trong mot
vi du, céc lidn két D2D P2P 192 va 194 c6 thé duge hd tro véi bat ky D2D RAT da biét
b4t ky, ching han nhw LTE truc tiép (LTE Direct - LTE-D), WiFi truc tiép (WiFi Direct -
WiFi-D), Bluetooth®, v.v.

Hé thdng truyén thong khong day 100 co thé con bao gébm UE 164 c6 thé truyén
thong v&i tram gbc 6 macro 102 trén lién két truyén théng 120 va/hodc tram gbc mmW
180 trén lién két truyén thong mmW 184. Vi du, tram gbc 6 macro 102 ¢6 thé hd tro PCell
va mot hodc nhiéu SCell cho UE 164 va tram géc mmW 180 c6 thé hd trg mot hodc nhiéu

SCell cho UE 164.

Theo céac khia canh khac nhau, Fig.2A minh hoa cAu triic mang khong day 200 1am
vi du. Viduy, 5GC 210 (con goi 1a mang 151 thé hé tiép theo (Next Generation Core - NGC))
v& mat chirc ning c6 thé dugce xem 14 cdc chirc ning mat phing didu khién 214 (vi du, ding
ky UE, xac thuc, truy cdp mang, chon céng, v.v.) va cac chtic ndng mat phéng ngudi dung
212, (vi dy, chtc ning céng UE, truy cip vao cic mang dit liéu, dinh myén giao thuc
internet (Internet protocol - IP), v.v.) phéi hop hoat dong @& tao ra mang 16i. Giao dién mit
phing ngudi dimg (NG-U) 213 va giao dién mit phing diéu khién (NG-C) 215 két ndi
oNB 222 v6i 5GC 210 va dic biét 12 vdi céoe chirc ning mit phang didu khién 214 va cac
chitc ndng mat phfmg ngudi dung 212. Trong cAu hinh bd sung, ng-eNB 224 con ¢6 thé
duoc két ndi véi 5GC 210 qua NG-C 215 véi cac chirc ndng mat phéng didu khién 214 va
NG-U 213 v6i céac chitc ndng mat phéng ngudi dung 212. Ngoai ra, ng-eNB 224 ¢ thé
truyén thong truc tiép véi gNB 222 qua lién két backhaul 223. Trong mot sé cAu hinh,
RAN méi 220 c6 thé chi c¢6 mdt hodc nhidu gNB 222, trong khi cac cAu hinh khéc bao gdbm
mdt hodc nhiéu trong sd c4 ng-eNB 224 va gNB 222. gNB 222 hogc ng-eNB 224 ¢6 thé
truyén thong véi cac UE 204 (vi du, moi UE duge thé hién trén Fig.1). Mot khia canh tiry
chon khac c6 thé bao gdm méy chu vi trf 230, ¢6 thé két ndi véi 5GC 210 dé cung cip hd
trg vi tri cho UE 204. My chu vi tri 230 c6 thé dugc trién khai dudi dang nhiéu may chu
riéng biét (vi du, cac may chu riéng bigt vé mit vat 1y, cdc modun phén mém khac nhau
trén mot may chu duy nhét, cac modun phﬁn mém khéc nhau trai rong trén nhiéu may chu
vt ly, v.v.) hodc luan phién mdi may chu c6 thé trong ung v&i mot may chu duy nhit .
May cht vi tri 230 ¢o thé duoc tao cAu hinh dé hd tro mot hoic nhiéu dich vu vi tri cho cac

UE 204 ¢c6 thé két ndi v&i may chit vi tri 230 qua mang 18i, 5GC 210 va/hodc qua Internet
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(khong dwgc minh hoa trén hinh v&). Hon nita, may chi vi trf 230 ¢6 thé dugc tich hop vao

mdt thanh phan ciia mang 161, hodc ¢6 thé nam ngoai mang 19i.

Theo céc khia canh khac nhau, Fig.2B minh hoa cAu tric mang khong diy 250 lam
vi du khac. Vi dy, 5GC 260 cé thé vé mit chirc ning co thé dugc xem 1a céc chitc ning
mat phing didu khién, cung cip boi chirc nidng quan ly di dong va truy cap (access va
mobility management function - AMF) 264, va cac chtrc ndng mat phing nguoi ding, cung
cAp béi chirc ning mat phing ngudi dung (user plane function - UPF) 262, phdi hop hoat
dong dé tao ra mang 13i (tc 13, 5GC 260). Giao dién mat phing ngudi dung 263 va giao
dién mit phang didu khién 265 két ndi ng-eNB 224 véi 5GC 260 va déc biét 1a voi UPE
262 va AMF 264, mdt cach lan luot. Trong cAu hinh bd sung, gNB 222 con ¢6 thé duogc
lién két v6i S5GC 260 qua giao dién mit phing diéu khién 265 véi AMF 264 va giao dién
mat phing ngudi dung 263 v6i UPF 262. Ngoai ra, ng-eNB 224 ¢6 thé truc tiép truyén
thong véi gNB 222 qua li€n két backhaul 223, ¢6 hodc khong co6 két ndi truc tiép gNB véi
5GC 260. Trong mot s cAu hinh, RAN méi 220 c6 thé chi 6 mot hogc nhieu gNB 222,
trong khi céc cdu hinh khéc bao gdm mdt hodc nhidu trong sé ca ng-eNB 224 va gNB 222.
gNB 222 hodc ng-eNB 224 ¢6 thé truyén théng v6i cac UE 204 (vi dy, moi UE duoc thé
hién trén Fig.1). Cac tram gbc cia RAN méi 220 truyén thong véi AMF 264 qua giao dién
N2 va véi UPF 262 qua giao dién N3.

Céc chtrc ning cia AMF 264 bao g0m quén 1y ddng ky, quan ly két ndi, quan ly kha
ning truy cdp, quan ly di dong, ngin chdn hop phap, truyén tai ban tin quan ly phién
(session management - SM) gitta UE 204 va chitc ndng quan ly phién (session management
function - SMF) 266, cdc dich vu iy nhiém minh bach & dinh tuyén cac ban tin SM, xéc
thuc truy cép va uy quyén truy cap, truyén tai cac ban tin dich vu tin nhin ngan (short
message service - SMS) giita UE 204 va chitc ndng dich vu tin nhin ngin (short message
service function - SMSF) (khong duoc thé hién trén hinh v&), va chitc ning neo bao mat
(security anchor functionality - SEAF). AMF 264 cling tuong tac voi chire ning méy chu
xéc thuc (AUSF) (khong dugc thé hién trén hinh v&) va UE 204, ddng thdi nhan khoa trung
gian dugc thiét 1ap nhd qué trinh x4c thue UE 204. Trong trudng hop xac thuc dua trén
modun dinh danh thué bao UMTS (hé théng vién thong di dong toan cau) (UMTS
subscriber identity module - USIM), AMF 264 truy xuit tai liéu bao mat tt AUSF. Céc
chﬁc ning cia AMF 264 ciing bao gdm quan ly nglt canh bao mat (security context

management - SCM). SCM nhén mot khoa tir SEAF ma n6 str dung dé 13y céc khoa cu thé
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clia mang truy nhap. Chirc nang cuia AMF 264 cling bao gdm quan ly dich vu vi tri cho cac
dich vu quy dinh, truyén tai cac ban tin dich vu vi tri gitta UE 204 va chirc nang quéan ly vi
tri (location management function - LMF) 270 (hoat dong nhu mdy chu vi trf 230), truyén
tai cac ban tin dich vu vi tri gitta RAN md&i 220 va LMF 270, phan bd ma dinh danh kénh
mang cta hé théng goi tin phét trién (evolved packet system - EPS) de phdi hop hoat dong
vé&i EPS, va thong bao su kién di dong ctua UE 204. Ngoai ra, AMF 264 con hd trg cac

chttc ning cho cic mang truy cdp khong thudc 3GPP.

Céc chtc ning cua UPF 262 bao gdm hoat d6ng nhu diém neo cho tinh di dong
ndi/lién RAT (khi co thé), hoat dong nhu diém phién khdi dix liéu giao thirc (protocol data
unit - PDU) ngoai cua két ndi 1ién mang v&i mang dit liéu (khong duge thé hién trén hinh
v€), cung cap dinh tuyén goi va chuyén tiép goi, kiém tra goi, cudng ché thuc thi quy tic
chinh sach mit phing ngudi dung (vi du, tao cong, tai diéu hudng, l4i lwu luong), ngan
chin hop phéap (tdp hop mat phiang ngudi dung), bdo cdo vé viéc st dung luu luong, kiém
soat chit lwong dich vu (quality of service - QoS) cho mét phing ngudi dung (vi du, cudng
ché tée 46 UL/DL, dénh ddu QoS phan chiéu trong DL), xéc minh lwu lrgng UL (ludng
dit lidu dich vu (service data flow - SDF) dé 4nh xa ludng QoS), dénh déu g6i mite truyén
tai trong UL va DL, d&m g6i DL va khdi tao thong bao dit ligu DL, va glri va chuyén tiép
mdt hodc nhidu “dénh d4u két thic” cho nat RAN ngudn. UPF 262 con c6 thé hd tro truyén
cac ban tin dich vu vi tri trén mat phéng ngudi dung gitta UE 204 va méy chu vi tri, chéng
han nhu nén tang vi tri vi trf ngudi ding mit phing an toan (secure user plane location -

SUPL) (SUPL location platform - SLP) 272.

Céc chirc ning cua SMF 266 bao gdm quan 1y phién, quan ly va phan bd dia chi
giao thitc internet (Internet protocol - IP) cho UE, lua chon va diéu khién céc chirc ning
mat phéng ngudi dung, cAu hinh 14i lvu luong tai UPF 262 dé dinh tuyén lvu luong dén
didm dich ding, didu khién mot phin ciia cudng ché chinh sach va QoS, va ban tin di ligu
dudng xudng. Giao dién qua 6 SMF 266 truyén thong voi AMF 264 dugc goi 1a giao dién
N11.

Khia canh ty y khac c6 thé bao gdbm LMF 270, ¢6 thé truyén thong véi 5GC 260
dé cung cép trg gitp dinh vi cho cac UE 204. LMF 270 c6 thé dugc trién khai duéi dang
nhiéu méy chu riéng biét (vi du, cdc may chu riéng bict vé mit vat 1y, cac modun phan
mém khac nhau trén mdt may chi, cac modun phin mém khéc nhau trai trén nhiéu may

chua vat Iy, v.v.), hodc theo cach khac, mdi trong s d6 c6 thé twong g v&i mdt may chu.

19



52280 20/68

LMF 270 ¢6 thé dugc tao cAu hinh dé hd tro mot hoic nhiéu dich vuvi tri cho cac UE 204
c6 thé két ndi v6i LMF 270 qua mang 131, 5GC 260, va/hodc qua Internet (khong dugc
minh hoa trén hinh v&). SLP 272 ¢6 thé hd tro cac chirc ning tuong tw cho LMF 270, nhung
trong khi LMF 270 c6 thé truyén théng véi AMF 264, RAN méi 220 va cac UE 204 qua
mat phéng diéu khién (vi du, str dung céc giao dién va giao thirc nhim truyén tai cic ban
tin béo hiéu chir khong phai thoai hay dit lidu), SLP 272 c6 thé truyén thong véi cac UE
204 va cac may khach bén ngoai (khong dugc thé hién trén Fig.2B) qua mat phfmg ngudi
dung (vi du, st dung céc giao thirc nhim muc dich mang thoai va/hoac dit liéu giéng nhu

giao thtrc didu khién truyén (transmission control protocol - TCP) va/hodc IP).

Cac Fig.3A, Fig.3B va Fig.3C minh hoa mot s4 thanh phan mau (dugc biéu dién béi
céc khdi trong tng) c6 thé duoc dua vao UE 302 (c6 thé twong ng véi moi UE duge md
ta & day), tram g6¢ 304 (c6 thé twong tmg v6i moi tram gdc duoc md ta & day), va thl_ré thé
mang 306 (co thé twong tng véi hodc bao gdm ci cac chitc ning mang bét ky duge md ta
& ddy, bao gdm may chil vi tri 230, LMF 270, va SPL 272) dé hd trg cic hoat dong truyén
tap tin nhu dugc boc 16 theo sang ché. S& hiéu ring cac thanh phﬁn nay co thé duogc thuc
hién trong céc loai thiét bi khac nhau theo cdc phwong an thurc hién khac nhau (vi dy, trong
ASIC, trong hé théng trén chip (System-on-Chip - SoC), v.v.). Cac thanh phan dugc minh
hoa ciling c¢6 thé dugc dwa vao cac thiét bi khac trong hé thdng truyén thong. Ching han,
cc thiét bi khac trong hé théng c6 thé bao gdm céc thanh phin twong tir v6i céc thanh phan
duoc md ta dé cung cép chtrc nidng trong tu. Ngoai ra, thiét bi da cho c6 thé chira mot hoic
nhidu trong cc thanh phin nay. Ching han, thiét bi c6 thé bao gdm nhiéu thanh phan b
thu phét c6 thé cho phép thiét bi hoat dong trén nhiéu séng mang va/hodc truyén thong qua

cac cong nghé khac nhau.

MB&i trong sb UE 302 va tram gbc 304 14n luot bao gdm bd thu phat mang dién rong
khong day (WWAN) 310 va 350, dugce tao cAu hinh dé truyén thong thong qua mdt hodc
nhiéu mang truyén thong khong day (khong duoc thé hién trén hinh v&), ching han nhu
mang NR, mang LTE, mang GSM, va/hodc tuong tu. Céc bd thu phat WWAN 310 va 350
6 thé duge lan lugt két ndi v&i mot hodc nhidu anten 316 va 356 dé truyén thdong voi cac
nat mang khéc, chéng han nhu cac UE khac, diém truy cap, cac tram géc (vi dy, céc eNB,
gNB), v.v., thong qua it nhat mot RAT chi dinh (vi dy, NR, LTE, GSM, v.v.) trén phuong
tién truyén thong khong diy mong mudn (vi dy, mot s4 tap hop tai nguyén thoi gian/tan sb

trong phd tin cu thé). Céc b thu phat WWAN 310 va 350 c6 the dugc tao cau hinh khac
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nhau dé 13n lrot truyén va ma hoa cac tin hiéu 318 va 358 (vi du, ban tin, chi bao, thong
tin, va twong tu), va nguoc lai, dé 1an huot nhin va giai mé céc tin hidu 318 va 358 (vi du,
ban tin, chi bdo, thong tin, hoa tiéu, va trong tir), theo RAT chi dinh. Cu thé, cac bd thu
phat WLAN 310 va 350 bao gbm mot hogc nhiéu bd phat 314 va 354 tuong tmg dé truyén
va mi héa céc tin hidu 318 va 358 twong Ung, va mot hodc nhiéu bd thu 312 va 352 tuong
ing dé nhan va giai ma céc tin hiéu 318 va 358 twong Ung.

UE 302 va tram gdc 304 ciing bao gdm, it nhit trong mot s6 tredmg hop, cac bo thu
phét mang cuc bd khong day (WLAN) 320 va 360 tuong ung. Cac bd thu phat WLAN 320
vA 360 c6 thé duoc Iin Iuot két ndi véi mot hodc nhidu anten 326 va 366, dé truyén thong
v4i cdc nat mang khéc, chéng han nhu cac UE, diém truy cap, cac tram géc, v.v. khéc,
thong qua it nhat mot RAT chi dinh (vi du, WiFi, LTE-D, Bluetooth®, v.v.) trén phuong
tién truyén thong khong day mong mudn. Bd thu phat WWAN 320 va 360 co6 thé duoc tao
cAu hinh khéc nhau dé truyén va ma hoéa céc tin hiéu 328 va 368 (vi du, cac ban tin, chi
b4o, thong tin, v.v.) mdt cach twong ung, va ngugc lai, dé nhéan va giai ma céc tin hiéu 328
va 368 (vi du, c4c ban tin, chi bao, thong tin, tin hiéu hoa tiéu, v.v.) mot cach twong tng,
phu hop v6i RAT duge chi dinh. Cu thé, cac bo thu phat 320 va 360 bao gém 1an luot mot
hodic nhidu bd phét 324 va 364, d truyén va ma hoa tin higu 328 va 368, va mot hodc nhiéu

bd thu 322 va 362, tuong Umg dé nhan va giai ma tin hiéu 328 va 368.

Mach thu phét gdm it nhét mot bo phat va it nhit mdt bd thu c6 thé bao gom thiét
bi tich hop (vi du, dugc thé hién dudi dang mach bd phat va mach bo thu cua mot thiét bi
truyén thong) theo mot sé phuong 4n thuc hién, c¢6 thé bao gdbm thiét bi bo phat riéng va
thiét bi bd thu riéng theo mot sb phuong 4n thuc hién, hodc ¢6 thé duoc thé hién theo cach
khac trong cdc phuong 4n thuc hién khac. Theo mot khia canh, bd phat c6 thé bao gdm
hodc dugce ghép ndi v&i nhiéu anten (vi du, cac anten 316, 326, 356, 366), chéng han nhu
mang anten, cho phép thiét bi twong tmg thuc hién truyén "diéu huéng chum song", nhu
duoc md ta & day. Tuong tu, b thu ¢o thé bao gém hodc dugc ghép ndi véi nhiéu anten
(vi du, c4c anten 316, 326, 356, 366), nhu mang anten, cho phép thiét bi twong Ung thuc
hién didu huéng chum séng nhan, nhu duge mo ta & day. Theo mét khia canh, bg phat va
bo thu co thé dung chung nhiéu anten (vi du, anten 316, 326, 356, 366), sao cho thiét bi
twong tmg chi c6 thé nhan hodc truyén tai mot thai diém nhét dinh, khong phai cd hai clng
mot luc. Thiét bi truyén thong khong diy (vi du, mot hodc ca hai bd thu phat 310 va 320

va/hodc 350 va 360) ctia UE 302 va/hodc tram goc 304 ciing c6 thé bao gom modun lan
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nghe mang (network listen module - NLM) hodc tuong tu dé thuc hién cic phép do khéc
nhau.

UE 302 va tram gbc 304 ciing bao gdm, it nhit 13 trong mot sd truong hop, cac bd
thu hé théng dinh vi vé tinh (satellite positioning system - SPS) 330 va 370. Cac bd thu
SPS 330 va 370 ¢6 thé duoc két néi 1an Iuot véi mot hodc nhiéu anten 336 va 376, dé lan
lwot nhin cac tin hiéu SPS 338 va 378, ching han nhu c4c tin hiéu hé théng dinh vi toan
ciu (global positioning system - GPS), cac tin hi¢u hé théng vé tinh didu hudng toan cau
(global navigation satellite system - GLONASS), cac tin hiéu Galileo, céc tin hi¢u Beidou,
hé thdng vé tinh didu huéng khu vuc An Do (Indian Regional Navigation Satellite System
- NAVIC), hé thdng vé tinh gan thién dinh (Quasi-Zenith Satellite System - QZSS), v.v.
Céc bod thu SPS 330 va 370 c6 thé bao gdm phén ctng va/hodc phdn mém bat ky dé 1an
lwot nhin va xit Iy cac tin hiéu SPS 338 va 378. Cac bo thu SPS 330 va 370 yéu ciu théng
tin va cac hoat dong thich hop tir cac hé théng khac, va thuc hién cac phép tinh can thiét
dé x4c dinh vi tri cia UE 302 va tram géc 304 béng céch str dung cac két qua do thu dugc

boi moi thudt toan SPS bat ky.

MQi trong s6 tram gbc 304 va thuc thé mang 306 bao gém it nhat mot giao dién
mang 380 va 390 dé truyén thong véi cac thuc thé mang khac. Vi dy, céc giao dién mang
380 va 390 (vi du, mot hodc nhiéu cdng truy cip mang) c6 thé dugc tao ciu hinh dé truyén
thong v6i mot hodc nhiéu thuc thé mang thong qua két ndi backhaul c6 diy hoic khong
day. Theo mot s6 khia canh, c4c giao dién mang 380 va 390 co thé dugc thuc hién dudi
dang céc b thu phét dugc tao cAu hinh dé hd tro truyén thong tin hiéu c6 day hodc khong
day. Su truyén thong ndy c6 thé bao gdm, vi du, viéc glti va nhan: ban tin, thong s6 va/hoic

cac loai thong tin kh4c.

UE 302, tram géc 304 va thuc thé mang 306 con bao gém cac thanh phén khéac co
thé duoc st dung két hop véi céc hoat ddng nhu dwge bde 16 & day. UE 302 bao gém mach
xu 1y thue hién hé théng xt ly 332 dé cung cép chirc ning lién quan dén, vi du, cac hoat
déng dinh vi, va dé cung cip chirc ning xtt Iy khac. Tram gdc 304 bao gdm hé théng thong
xu Iy 384 dé cung ca"tp chirc nang lién quan dén, vi du, cac hoat ddng dinh vi nhu duge boc
16 theo sang ché, va dé cung cép chirc nang xit ly khéc. Thuc thé mang 306 bao g6m hé
thdng théng xir 1y 394 dé cung cép chirc ning lién quan dén, vi du, cac hoat dong dinh vi
nhu duoc boc 16 theo sang ché, va dé cung cép chitc nang xit Iy khac. Theo mdt khia canh,

céc hé théng xi Iy 332, 384 va 394 c6 thé bao gdm, ching han, mot hodc nhieu b xit Iy
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da dung, bo xit 1y da 151, ASIC, bd xir ly tin hiéu s (digital signal processor - DSP), mang
cdng 1ap trudng duge theo truong (field programmable gate array - FPGA), hoic cac thiét
bi logic lap trinh duge khac hodc hé mach xir ly.

UE 302, tram géc 304 va thyc thé mang 306 bao gém mach bo nhé& lan luot thue
hién cac thanh phr:in bd nhd 340, 386 va 396 (vidu, mdi trong s6 d6 bao gém thiét bi nho),
dé Tuu trir thong tin (vi du, chi bao vé c4c tai nguyén danh riéng, ngudng, cac tham 56, va
twong ty). Trong mot ) treong hgp, UE 302, tram géc 304 va thuc thé mang 306 co thé
1an Iwot bao gdm céc thanh phin dinh vi 342, 388 va 398. Cac thanh phan dinh vi 342, 388
va 398 ¢6 thé 14 cic mach phén cing la mot ph%‘m hodc duoc ghép ndi 1an lwot véi cac hé
théng xit Iy 332, 384 va 394, khi duoc thyc thi s& khién cho UE 302, tram goc 304 va thue
thé mang 306 thuc hién chirc ning dwge mo ta & day. Theo khia canh khdc, cac thanh phén
dinh vi 342, 388 va 398 ¢6 thé nim bén ngoai cc hé théng xur Iy 332, 388 va 398 (vi du,
mot phan cta hé thng xir Iy modem, tich hop v&i mot hé thng xir 1y khéc, v.v.). Thay
vio d6, cac thanh phin dinh vi 342, 388 va 398 ¢6 thé 12 cac modun bd nhé (nhu dugc thé
hién trén céc hinh v€ tir Fig.3A dén Fig.3C) dugc luu trit twong tng trong cac thanh phan
bd nhé 340, 386 va 396, khi dugc thuc thi bsi hé théng xur 1y 332, 384 va 394 (hodc hé
thdng xtr Iy modem, hé théng xir 1y khéc, v.v.), khién cho UE 302, tram gdc 304 va thuc

thé mang 306 thuc hién chirc ndng dugc mo ta & dy.

UE 302 ¢6 thé bao gdm mdt hoic nhidu cim bién 344 dwoc ghép ndi véi hé thong
xtt 1y 332 @& cung cép thong tin vé chuyén dong va/hoic huéng doc lap véi dir ligu vé
chuyén ddng duge suy ra tr cac tin hiéu dugc nhan boi bd thu phat WWAN 310, bd thu
phat WLAN 320, va/hodc bo thu SPS 330. Vi dy, (c4c) cam bién 344 co thé bao gdm gia
tbc ké (vi du, thiét bi hé théng vi co dién tir (micro-electrical mechanical system - MEMS),
con quay hoi chuyén, cam bién dia tir (vi du, la ban), cao do ké (vi du, cao do ké ap suit
khi 4p), va/hodc loai cam bién phat hién chuyén dong bat ky khac. Hon nira, (céc) cam bién
344 ¢6 thé bao gdm nhidu nhidu loai thiét bi khac nhau va két hop két qua dau ra cua ching
dé cung cip thong tin chuyén dong. Vi dy, (c4c) cam bién 344 c6 thé st dung két hop cam
bién gia toc va dinh huéng da truc dé cung cép kha ning tinh todn vi tri trong cac hé toa

dd 2D va/hodc 3D.

Ngoai ra, UE 302 bao gbm giao dién nguoi dung 346 dé cung cép cac chi béo (vi
du, chi bdo 4m thanh va/hodc hinh anh) cho nguoi dung va/hodc dé nhan théng tin dau vao

clia ngudi ding (vi du, khi ngudoi ding thao tac voi thiét bi cam tmg nhu ban phim, man
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hinh cadm tng, micrd, v.v.). Mdc du khong dén thé hién trén hinh v&, nhung tram géc 304

va thuc thé mang 306 cling c6 thé bao gdm giao dién ngudi ding.

P& cap chi tiét hon dén hé théng xu Iy 384, trong dudng xubng, cac goi IP tir thue
thé mang 306 ¢6 thé duoc cung cAp cho hé thong xir Iy 384. Hé thong xir Iy 384 c6 thé
trién khai chttc ning cho 16p RRC, 16p giao thirc hoi tu dit liéu goi (packet data convergence
protocol - PDCP), 16p diéu khién lién két vo tuyén (radio link control - RLC), va 16p didu
khién truy cip mdi trudng (medium access control - MAC). Hé thong xr 1y 384 ¢6 thé
cung cAp chirc ning 16p RRC lién quan dén viéc phat quang bé thong tin hé théng (vi du,
khéi thong tin chinh (master information block - MIB), khéi thong tin hé thdng (system
information block - SIB)), didu khién két ndi RRC (vi dy, tim goi két ndi RRC, thiét 1ap
két ndi RRC, stra ddi két ndi RRC va giai phong két ndi RRC), tinh di dong gilta cdc RAT,
va cdu hinh do cho béo c4o do UE; Chirc ning 1ép PDCP lién quan dén nén/gidi nén phan
d4u, bao mat (m4 hoa, gidi ma, bao vé tinh toan ven, xac minh tinh toan ven), va cac chirc
nang hd trg chuyén giao; chitc ning 16p RLC lién quan dén viéc truyén tai cac khéi dit lieu
g6i (packet data unit - PDU) 16p trén, sta 16i qua yéu ciu lap tu ddng (automatic repeat
request - ARQ), ghép, phin doan, va ghép lai cac khdi dit liéu dich vu (service data unit -
SDU) RLC, phan doan lai cac PDU dit liéu RLC, va sap xép lai cac PDU dit liéu RLC; va
chttc nang 16p MAC lién quan dén viéc 4nh xa gifta cac kénh logic va cac kénh truyén tai,

14p lich bao céo thong tin, sua 161, xtr 1y wu tién, va wu tién kénh logic.

B phét 354 va bo thu 352 ¢6 thé thyc hién chirc ning Lép-1 ket hop véi cac chire
ning xi 1y tin hiéu khac nhau. Lép -1, gdm 16p vat Iy (physical - PHY), ¢6 thé gdm budc
phat hién 13i trén cac kénh truyén tai, ma héa/giai ma sira 16 trude (forward error correction
- FEC) ctia cac kénh truyén tai, dan xen, so khép tdc do, 4nh xa 1én céac kénh vét ly, diéu
ché/giai didu ché céc kénh vit Iy va xit Iy anten MIMO. B phat 354 thyuc hién dnh xa 1én
cac chom diém tin hiéu dua vio cic so dd didu ché khac nhau (vi du, khoa dich pha nhi
phan (binary phase-shift keying - BPSK), khoa dich pha ciu phuong (quadrature phase-
shift keying - QPSK), khéa dich pha M (M-phase-shift keying - M-PSK), dieu ché bién d6
cau phuongM (M-quadrature amplitude modulation - M-QAM)). Sau do, cac ky hiéu dugc
ma hoa va didu ché c6 thé duoc tach thanh cac ludng song song. Sau do, mdi ludng co thé
duoc 4nh xa téi song mang con ghép kénh phan chia theo tan s truc giao (OFDM), dugc
ghép véi tin hiéu tham chiéu (vi du, tin hiéu hoa ti€u) trong mién thoi gian va/hodc tan s,

sau d6 duoc két hop v6i nhau bang cach st dung bien doi Fourier nhanh ngugc (inverse
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fast Fourier transform - IFFT) dé tao ra kénh vét ly mang ludng ky hiéu OFDM mién thoi
gian. Ludng ky hiéu OFDM dugc ma hoa trudce theo khong gian dé tao ra nhiéu ludng
khong gian. Kénh uéc luong tir by wéce lugng kénh co thé duoc st dung dé xac dinh so dd
m3 héa va didu ché, ciing nhu dé xi Iy khong gian. Uéc uong kénh c6 the duge rit ra tir
tfn hiéu tham chiéu va/hodc phan hdi didu kién kénh do UE 302 truyen di. Sau @6, mbdi
ludng khong gian c6 thé dugc cung cAp cho mdt hoic nhiéu anten 356 khac nhau. BO phat

354 ¢6 thé didu ché song mang RF v&i mot ludng khong gian twong ing dé truyeén.

Tai UE 302, bd thu 312 nhén dugc tin hiéﬁ qua (c4c) anten 316 tuong ing clia no.
B thu 312 khoi phuc théng tin dugc didu ché trén séng mang RF va cung cip thong tin
cho hé thdng xir Iy 332. BO phat 314 va bd thu 312 thyc hién chtrc ning Lép-1 dugec lién
két véi cac chitc ning xtr 1y tin hiéu khac nhau. B§ thu 312 ¢6 thé thuc hién xtt 1y khong
gian dbi v6i thong tin dé khai phuc bt ky ludng khong gian nio dinh sin cho UE 302. Néu
nhiéu luéng khong gian dugce dinh san cho UE 302, ching c6 thé dwoc bd thu 312 két hop
thanh mot ludng ky hiéu OFDM duy nhét. B4 thu 312 sau d6 chuyén ddi ludng ky hiéu
OFDM tir mién thdi gian sang mién tAn sb bang cach st dung bién ddi Fourier nhanh (fast
Fourier transform - FFT). Tin hiéu mién tin sb bao gdm ludng ky hiéu OFDM riéng biét
cho mdi séng mang con cta tin hiéu OFDM. Céc tin hiéu trén mdi séng mang con va tin
hiéu mAu duoc khoi phuc va giai diéu ché bing cach x4c dinh céc diém chim tin hiéu twong
tu nhit duoc truyén béi tram gbc 304. Cac quyét dinh mém nay c6 thé dua trén céac sy udc
luong kénh do bd uéce lugng kénh tinh toan. Céac quyét dinh mém sau d6 duoc giai ma va
htuy dan xen dé khoi phuc dit liéu va céc tin hi¢u didu khién da duoc tram gdc 304 truyén
ban diu trén kénh vét 1y. Sau d6, dir liéu va céc tin hiéu didu khién duoc cira sb cho hé

thdng xtr 1y 332, thuc hién chirc ndng cua 16p-3 va l16p-2.

Trong dudng 1én, hé théng xt Iy 332 hd tro gii ghép kénh gifra cac kénh truyén tai
va kénh logic, ghép lai gbi, giai ma, gidi nén tidu d, xit Iy tin hiéu didu khién dé khoi phuc
céac goi IP tir mang 16i. HE thdng xir Iy 332 con chiu trach nhiém vé viéc phét hién 15i.

Tuong tu véi chitc ndng duge md ta li€n quan dén cudc truyén dudng xudng boi
tram gbc 304, hé thong xtr Iy 332 cung cép chirc ning 16p RRC gin véi viéc thu nhén thong
tin hé théng (vi du, MIB, SIB), két ndi RRC va béo céo do, chic ndng cua 16p PDCP két
hop véi viée nén/gidi nén phﬁn dAu va tinh bao mat (mi hoa, giai mé, bao v¢ tinh toan ven,
x4ac minh tinh todn ven) va chitc nang cta 1ép RLC két hop véi viée chuyén cac PDU 16p

trén stra 18i qua ARQ, ndi két, phin doan va tai td hop cac SDU RLC tai phén doan cac
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PDU dit liéu RLC va tai sip xép cac PDU dit liéu RLC va chirc nang 16p MAC két hop véi
viéc 4nh xa gitta cac kénh logic va kénh truyén tai, ghép kénh cdc SDU MAC lén cac khéi
truyén tai (transport block - TB), gidi ghép kénh cac SDU MAC ttr cac TB, bdo cdo thong

tin l4p lich, sira 16i qua HARQ, xr [¥ ¢6 uu tién va uu tién kénh logic.

Céc uéc luong kénh dugce suy ra bdi b uée luong kénh tir tin hiéu tham chiéu hodc
phan hdi dugc truyén boi tram gbc 304 ¢6 thé dugc st dung boi bd phat 314 dé chon cac
so @ ma hoa va diéu ché phi hop, va d8 tao thuén loi cho viéc xtt Iy khong gian. Cac ludng
khong gian tao ra boi bd phat 314 ¢ thé duoc cung cip cho (cac) anten khac nhau 316. Bo

phéat 314 ¢co thé didu ché séng mang RF v&i mot ludng khong gian twong Gng dé truyén.

Cudc truyén duong 1én duge xir Iy tai tram géc 304 theo céach twong tu nhu cach
dwroc mo ta 1ién quan dén chirc nang bd thu tai UE 302. B thu 352 nhéan tin hiéu qua (céac)
anten 356 turong Gmg ctia nd. Bo thu 352 khoi phuc thong tin dugc diéu ché trén séng mang

RF va cung cip thong tin cho hé théng xtr 1y 384.

Trong duong lén, hé théng xir 1y 384 cung cip viéc giai ghép kénh gitra cic kénh
truyén tai va logic, tap hop lai goi tin, gidi ma, giai nén tiéu dé, xu 1y tin hiéu diéu khién
d khoi phuc céc goi tin IP tir UE 302. Céc g6i tin IP tir hé théng xir 1y 384 c6 thé duoc

cung cip cho mang 15i. Hé thdng xir 1y 384 cling chiu trach nhi¢m phat hién 16i.

Dé thuan tién, UE 302, tram géc 304 va/hodc thuc thé mang 306 dugc thé hién trén
cac Fig.3A dén Fig.3C bao gbm cac thanh phan khic nhau c6 thé dugc tao cdu hinh theo
cac vi du khac nhau dugc md ta ¢ day. Tuy nhién, can hiéu ro rﬁng cac khéi duge minh

hoa c6 thé ¢6 cac chirc ning khéc nhau trong céc thiet k€ khac nhau.

Céc thanh phﬁn khac nhau ctia UE 302, tram géc 304, va thuc thé mang 306 cé thé
truyén thong v6i nhau qua céc bus dit liéu 334, 382 va 392 tuong ung. Cac thanh phan ctia
cac Fig.3A dén Fig.3C co thé dugc thuc hién theo nhiéu cach khac nhau. Trong mot sb
trién khai, cac thanh phén cua cac Fig.3A dén Fig.3C co thé duoc trién khai trong mot hodc
nhidu mach, ching han nhu mdt hodc nhidu bo xit Iy va/hoze mot hodc nhiéu ASIC (c6 thé
bao gé)m mot hodc nhiéu bd xtt 1y). 0 day, mdi mach c6 thé st dung va/hodc Kkét hop it nhét
mot thanh phé‘m bd nhé @& Tuu trit thong tin hodc ma thuc thi duge mach st dung dé cung
cép chtrc nang nay. Vi du, mdt s6 hodc tit ca cac chic nang dugc bidu didn bai cac khdi
310 dén 346 c6 thé dwgc thuc thi bai bd xi Iy va (cac) thanh phan b nhé ctia UE 302 (vi
du, bang cach thuc thi ma thich hgp va/ hodc béng cau hinh thich hgp cua cac thanh phan
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bo xtr 1y). Twong ty nhuw vy, mot sb hodc tAt ca chic nang duogc biéu dién boi cac khdi
350 dbn 388 ¢6 thé dwoc thue thi béi bd xit 1 va (céc) thanh phin bd nhé cla tram gbe
304 (vi du, bing cach thyc thi ma thich hop va/hodc bang cu hinh thich hop cta céc thanh
phin bd xit 1y). Ngoai ra, mot s6 hodc tat ca chirc ning duge bidu din béi cac khdi tir 390
dén 398 6 thé duoc thue hién boi bd xit Iy va (c4c) thanh phin bd nhé ciia thyc thé mang
306 (vi du, bang cach thyc thi ma thich hop va/hodc bing cAu hinh thich hop cua céc thanh
ph??m bd x1t 1y). Dé don gian thi cac hoat dong, hanh dong va/hodc cac chirc ndng khéc nhau
duoc md ta & day 1a duge thuce hién “bai UE,” “boi tram géc,” “boi thue thé dinh vi,” v.v..
Tuy nhién, can phai hiéu ro réng cac hoat dong, hanh dong va/hodc cac chiic ndng nay c6
thé thue su dugc thuce hién béi cac thanh phin riéng hodc t hop céc thanh phan cla UE,
tram gc, thue thé dinh vi, v.v., ching han nhw cdc hé thong xtr Iy 332, 384, 394, bo thu
phat 310, 320, 350 va 360, cac thanh phé"m bd nhé 340, 386 va 396, cac thanh ph?m dinh vi
342,388 va 398, v.v..

Céc chu tric khung khac nhau c6 thé duogc st dung dé hd tro cac cude truyén duong
xubng va dudng 1én gifta cac nit mang (vi dy, céc tram gbc va cac UE). Fig.4A 1a so abd
400 minh hoa vi du vé ciu triic khung dudng xudng, theo cac khia canh cua sang ché.
Fig.4B la so dd 430 minh hoa vi du v& cac kénh trong cAu trac khung duong xubng, theo
céc khia canh cta sang ché. Fig.4C 1a so dd 550 minh hoa vi du vé cdu tric khung dudong
1én, theo cac khia canh cua sang ché. Fig.4D la so @6 580 minh hoa vi du vé cac kénh trong
cAu trac khung dudng 1én, theo céc khia canh cta sang ché. Cac cong nghé truyén thong

khong day khac co thé ¢6 cau tric khung khic va/hodc cac kénh khac.

LTE, va trong mot sé trudng hop 1a NR, sir dung OFDM trén duong xubng va ghép
kénh phan chia theo tn s6 mot séng mang (single-carrier frequency division multiplexing
- SC-FDM) trén duodng 1én. Tuy nhién, khong gidng nhu LTE, NR ¢6 lua chon ciing st
dung OFDM trén dudng 1én. OFDM va SC-FDM phéan chia bang thong hé thdng thanh
nhiéu (K) séng mang con truc giao, con goi chung 13 tone, bin, v.v.. Mdi séng mang con
6 thé duoc didu ché bai dit liéu. Nhin chung, céc ky hiéu didu ché duoc gui trong mién
tin sb v6i OFDM va trong mién thdi gian v6i SC-FDMA. Khoang cach gifra cac song
mang con lién k& c6 thé 1a ¢d dinh, va téng s (K) séng mang con ¢6 thé phu thudc vao
bang thong hé thdng. Ching han, khoang cich clia céc séng mang con ¢0 thé 14 15 kHz va
phén b tai nguyén téi thiéu (khéi tai nguyén) c6 thé 1a 12 séng mang con (hodc 180 kHz).
Do vay, kich thuéc FFT danh nghia c6 thé bang lan luot 128, 256, 512, 1024 hodc 2048
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cho bing thong hé thdng 1,25, 2,5, 5, 10, hodc 20 MHz. Bang thong hé thdng c6 thé con
dugce phan chia thanh cac bang tAn con. V1 dy, bang tan con c6 thé bao gdm 1,08 MHz (tlic
14, 6 khéi tai nguyén) va co thé ¢6 1,2, 4, 8 hodc 16 bang tAn con cho bing thong hé théng
twong ung 1a 1,25, 2,5, 5, 10 hodc 20 MHz.

LTE hd trg mot hé sd (khoang cach séng mang con, dd dai ky hiéu, v.v.). Nguoc

lai, NR c¢6 thé hd trg nhidu hé so (n), vi du, co thé ¢6 san khoang cach song mang con la

15 kHz, 30 kHz, 60 kHz, 120 kHz, va 240 kHz hodc 16n hon. Bang 1 dudi day liét ké mot
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s6 thong sb khac nhau cho céc so NR khac nhau.

p | SCS | Kyhiéu | Khe/ Khe/ Khoang |Khoang |BW hé théng t6i da

(kHz) | /khe khung khung thoi thoi gian | trén  danh nghia

con gian khe ky hiéu | (MHz) véi  kich
0 15 14 1 10 1 66,7 50
1 30 14 2 20 0,5 33,3 100
2 60 14 4 40 0,25 16,7 100
3 120 14 8 80 0,125 8,33 400
4 | 240 14 16 160 0,0625 4,17 800

Bang 1

Trong céc vi du trén cac hinh vé& Fig.4A dén Fig.4D, hé s6 15 kHz duoc st dung.
Do d6, trong mién thoi gian, khung (vi du, 10 ms) dugc chia thanh 10 khung con c6 kich
thudc bang nhau véi mdi khung con 1a 1 ms, va mdi khung con bao gdm mot khe thoi gian.
Trén Fig.4A dén Fig.4D, thoi gian dugce biéu dién theo phuong ngang (vi du, trén truc X)
trong d6 thoi gian ting tlr trai sang phai, trong khi d6 tin s6 dugc biéu dién theo phuong

doc (vi du, trén truc Y) trong d6 tin sd tang (hoic gidm) tir dudi lén trén.

Ludi tai nguyén co thé duge st dung dé thé hién cac khe thoi gian, mdi khe gbm
mdt hodc nhiéu khéi tai nguyén (RB) ddng thoi (con duge goi 1a RB vat Iy (Physical RB -
PRB)) trong mién tin sb. Ludi tai nguyén ndy con duge chia thanh nhiéu phan tir tai nguyén
(resource element - RE). RE ¢6 thé tuong tng véi mot d¢ dai ky higu trong mién thoi gian

va mot séng mang con trong mién tan sd. Theo hé so trén Fig.4A dén Fig.4D, ddi véi ti€n
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t6 vong thong thudng, RB ¢6 thé chira 12 séng mang con lién tiép trong mién tan sd va 7
ky hiéu lién tiép trong mién thoi gian, cho toan by 84 RE. Déi véi tién tb vong mé rong,
RB c6 thé chira 12 séng mang con lién tiép trong mién tAn sb va 6 ky hiéu lién tiép trong
mién thoi gian, cho toan bd 72 RE. S luong bit duge mang boi mdi RE phu thudc vao so
b diéu ché.

Mot s6 RE mang céc tin hiéu (hoa tiéu) tham chiéu duong xudng (DL-RS). DL-RS
¢6 thé bao gdm PRS trong LTE, NRS trong 5G, TRS, PTRS, CRS, CSI-RS, DMRS, PSS,
SSS, SSB, v.v. Fig.4A minh hoa céc vi tri vi du cta cac RE mang PRS (dugc gén nhin
“R”).

Téap hop céc phan tir tai nguyén (RE) duge st dung cho cude truyén PRS duoc goi
13 “tai nguyén PRS”. Tép hop cua cac phéan tir tai nguyén c6 thé trai trén nhiéu PRB trong
mién tAn sé va N (vi dy, 1 hodc nhiéu) ky hiéu lién tiép trong khe trong mién thoi gian.
Trong mot ky hiéu OFDM nhit dinh trong mién thdi gian, tai nguyén PRS chiém cac PRB

lién tiép trong mién tan so.

Cudc truyeén tai nguyén PRS trong mot PRB nhét dinh c6 kich thuéc dang rang luge
cu thé (con dugc goi 1a “mat 4o dang rang lugc”). Kich thude dang rang luge ‘N’ biéu dién
khoang cach séng mang con (hodc khoang cach tAn sb/tone) trong mdi ky hiéu cta cau
hinh tai nguyén PRS. Cu thé, @i vé6i kich thuéc dang ring luge ‘N,” PRS duoc truyén
trong mdi séng mang con thir N ctia mot ky hiéu cua PRB. Chéng han, dbi v6i dang ring
luge-4, véi mdi trong bbn ky hidu cua ciu hinh tai nguyén PRS, RE tuong tng v6i mdi
séng mang con thit tu (vi du, cdc séng mang con 0, 4, 8) dugc su dung dé truyén PRS cua
tai nguyén PRS. Hién tai, cac kich thudce dang rang lugc gém dang rang lugce-2, dang rang
lugc-4, dang ring lugce-6, va dang ring lugc-12 duoc hd trg cho DL-PRS. Fig.4A minh
hoa cAu hinh tai nguyén PRS 1am vi du cho dang rang lugc-6 (trai trén 6 ky hiéu). Tuc 13,
vi tri cia cac RE dugc gach chéo (dugc gin nhan “R”) biéu thi ciu hinh tai nguyén PRS

dang rang lugc-6.

“Tép hop tai nguyén PRS” 1a tdp hop céc tai nguyén PRS duge st dung dé truyén
céc tin hidu PRS, trong d6 mdi tai nguyén PRS c¢6 mdt ID tai nguyén PRS. Ngoai ra, cac
tai nguyén PRS trong tap hop tai nguyén PRS dugc két hop véi cing TRP. Tap hop tai
nguyén PRS dugc nhén dang bsi ID tap hop tai nguyén PRS va li€n quan t61 mot TRP cu
thé (dwoc nhan dang bai ID 8). Ngoai ra, cc tai nguyén PRS trong tap hop tai nguyén PRS
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c6 cung chu ky, cAu hinh mAu ngit chung, va c6 cing hé s lap trén cac khe. Chuky c6 thé
c6 d6 dai duoc chon tir 2™ {4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560,
5120, 10240} khe, v6i p =0, 1,2, 3. Hé sb lap c6 thé c6 d6 dai duge chon tir {1,2, 4,6, 8,
16, 32} khe.

ID tai nguyén PRS trong tdp hop tai nguyén PRS lién quan td1 mot chum (va/hodc
ID chum) duogc truyén tir mot TRP (trong d6 TRP c6 thé truyén mot hogc nhiéu chiim).
Ttrc 14, mdi tai nguyén PRS trong tdp hop tai nguyén PRS ¢ thé duoc truyén trén mot
chum khéc nhau, va do d6, “tai nguyén PRS”, hodc goi t4t 12 “tai nguyén”, cd thé con duge
goi 12 “chim”. Luu ¥ ring didu nay khong c6 bat ky lién quan nao dén viec UE c6 biét dén

cac TRP va céc chim trén d6 PRS duoc truyén hay khong.

“Trudng hop PRS” hodc “dip PRS” 12 mot trudng hop cua clra s6 thoi gian I3p lai
theo chu k¥ (vi du, nhém gdm mot hodc nhidu khe lién tiép) & d6 PRS dugce dy dinh truyén.
Dip PRS ciing c6 thé duoc goi 1a “dip dinh vi PRS”, “trudng hop dinh vi PRS,” dip dinh

vi ”.* trudmng hop dinh vi “hodc don gian 1a* dip” hodc “ truong hop”.

Fig.4B minh hoa vi du vé c4c kénh khéac nhau trong khe duong xubng ciia khung vo
tuyén. Trong NR, bang thong kénh, hodc bang thong hé thng, dugc chia thanh nhiéu phan
bing thong (bandwidth part - BWP). BWP 1a tdp hop cac PRB lién tuc duoc chon tur tap
hop con lién tuc gdm céc RB chung cho mt hé s da cho trén song mang da cho. Nhin
chung, t6i da 4 BWP c6 thé dugc chi rd trong duong xudng va duong 1én. Ttc 14, UE ¢6
thé duoc tao cAu hinh véi tdi da 4 BWP trén dudng xudng, va ti da 4 BWP trén dudng
lén. Chi mot BWP (duong 1én hodc dudng xudng) c6 thé hoat dong & thoi diem da cho,
nghia 13 UE chi ¢6 thé nhan hodc truyén trén mot BWP tai mot thoi diém. Trén duong
xudng, bang thong cla mdi BWP nén bing hoic 16n hon bang thong cta SSB, nhung n6

¢6 thé ¢6 hodc c6 thé khong chira SSB.

Nhu duoc thé hién trén Fig4B, tin hiéu ddng bd hoa so cip (primary
synchronization signal - PSS) dugc st dung boi UE dé xac dinh dinh thoi khung con/ky
hidu va dinh danh 16p vt Iy. Tin hiéu dong bo hoa thit cip (secondary synchronization
signal - SSS) duge sit dung boi UE dé xéc dinh s6 nhom dinh danh 6 16p vt ly va dinh
thoi khung vo tuyén. Dua vao dinh danh 16p vat 1y va s6 nhém dinh danh 6 16p vét 1y, UE
¢6 thé x4c dinh PCI. Dua vao PCI, UE c6 thé x4c dinh vi tri cia DL-RS néu trén. Kénh
phét quang ba vat ly (physical broadcast channel - PBCH) mang MIB ¢6 thé duoc gop
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nhém theo logic v41 PSS va SSS dé hinh thanh SSB (con duoc goi 1a SS/PBCH). MIB
cung cip mot s6 RB trong bing thong hé théng duong xudng va s6 khung hé thdng (system
frame number - SFN). Kénh PDSCH mang dit liéu nguoi dung, thong tin hé thdng phét
quang ba khong duoc truyén qua PBCH, ching han nhu cdc khéi thong tin hé thdng (system

information block - SIB), va ban tin tim goi.

Kénh didu khién dudng xudng vat Iy (physical downlink control channel - PDCCH)
mang thong tin didu khién dudng xudng (downlink control information - DCI) trong mot
hodc nhidu ph?ln tir kénh didu khién (control channel element - CCE), mdi CCE bao gdm
mét hodc nhidu b6 nhom RE (RE group - REG) (c6 thé trai trén nhiéu ky hiéu trong mién
thoi gian), mdi bo REG bao gdm mot hogc nhidu REG, mdi REG tuong g v6i 12 phan
tir tai nguyén (mot khéi tai nguyén) trong mién tin sd va mot ky hiéu OFDM trong mién
thoi gian. Tap hop tai nguyén vét Iy duge sir dung dé mang PDCCH/DCI duoc goi trong
NR 14 tdp hop tai nguyén didu khién (control resource set - CORESET). Trong NR,
PDCCH dugc giéi han & mdt CORESET va dugc truyén véi DMRS ciia chinh né. Diéu
nay cho phép didu huéng chum séng riéng cho UE d6i véi PDCCH.

Trong vi du trén Fig.4B, c6 mot CORESET trén mdi BWP, va CORESET trai trén
ba ky hiéu trong mién thoi gian. Khong giéng nhu céc kénh didu khién trong LTE chiém
toan bd bang thdng hé théng, trong NR, cac kénh PDCCH tép trung & mot vung cu thé
frong mién tin sb (tixc 1a, CORESET). Do d6, thanh phén tn s cia PDCCH duoc thé hién
trén Fig4B dugc minh hoa la it hon mot BWP trong mién tan sd. Luu ¥ rﬁng mic du
CORESET dugc minh hoa 12 lidn k& trong mién tin sb, nhung khong nhét thiét phai nhu
vay. Ngoai ra, CORESET c¢6 thé trai trén it hon ba ky hiéu trong mién thoi gian.

DCI trong PDCCH mang thdng tin vé phan bd tai nguyén dudng lén (6n dinh va
khong 4n dinh) va cac mo ta vé dir liéu dudng xuéng duoc truyén dén UE. Nhiéu (vi du,
tdi da 1a tam) DCI c6 thé dugc tao cAu hinh trong PDCCH, va cac DCI nay ¢6 thé c¢6 mot
trong s6 nhidu dinh dang. Vi dy, c6 céc dinh dang DCI khac nhau cho viéc 1ap lich duong
1én, 14p lich duong xubng khong MIMO, 14p lich dudng xudéng MIMO, va diéu khién cong
sut duong 1&n. PDCCH c6 thé duge truyén tai bdi 1, 2, 4, 8, hodc 16 CCE dé diéu tiét cac
kich thude tai tin DCI hodc téc d6 ma héa khac nhau.

Nhu dwge minh hoa trén Fig.4C, mdt s6 RE mang DMRS dé wéc luong kénh & tram
gbc. Vi du, UE ¢6 thé truyén thém SRS trong ky hiéu cudi ciing ctia khung con. SRS c6
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thé ¢6 cAu trac dang ring luge va UE ¢ thé truyén SRS trén mot trong 36 cac dang ring
Jwoc. CAu trac dang ring luge (con duge goi 1a “kich thude dang rang lugc™) chi bao sb
lrong séng mang con trong mdi chu ky ky hiéu mang tin hiéu tham chiéu (& day 13, SRS).
Vi du, kich thudc dang rang luge ¢ dang ring luge-4 nghia 1a mdi séng mang con thit tu
ctia ky hiéu da cho mang tin hiéu tham chiéu, trong khi dé kich thudc dang ring luge co
dang ring lugc-2 nghia la mdi séng mang con thir hai ctia ky hiéu da cho mang tin hiéu
tham chiéu. Trong vi du trén Fig.4C, SRS dugc minh hoa 12 c4 hai dang rang luge-2. SRS
¢6 thé duoc stt dung béi tram gde dé thu thip thong tin trang thai kénh (CSI) cho moi UE.
CSI mb ta cach tin hiéu RF truyén tit UE dén tram gdc va biéu dién cé4c hiéu qua két hop
cla tan xa, fadin, va gidm dan cong suét theo khoang cach. Heé théng st dung SRS dé lap

lich tai nguyén, lam thich tmg li€n két, MIMO quy md 16n, quan ly chim, v.v..

Fig.4D minh hoa vi du vé cac kénh két ndi trong khung con dudng l1én cia khung,
theo céc khia canh cua sang ché. Kénh truy cp ngau nhién (random access channel -
RACH), con dugc goi 1a kénh truy cép ngiu nhién vt Iy (physical random access channel
- PRACH), c6 thé 1a mot trong mot hodc nhiéu khung con trong khung dua vao cAu hinh
PRACH. PRACH c6 thé gdm séu cip RB lién tiép trong mot khung con PRACH cho phép
UE thuce hién viéc truy cép hé théng ban diu va dat duoc su déng bd hoa duong 1én. Kénh
didu khién lién 16t 1én vt Iy (Physical uplink control channel - PUCCH) c6 thé ndm & céc
mép cua bang thong hé théng dudng 1én. PUCCH mang thong tin diéu khién dudng 1én
(UCT), nhu cac yéu ciu lap lich, b4o cdo CSL bg chi bdo chat lugng kénh (channel quality
indicator - CQI), bd chi bdo ma trdn ma hoa trudc (precoding matrix indicator - PMI), bd
chi bao xép hang (rank indicator - RT), va phan hoi HARQ ACK/NACK. Kénh dung chung
duong 1én vat Iy (PUSCH) mang dit liéu va con ¢6 thé duoc ding dé mang béo cdo trang
thai bo dém (buffer status report - BSR), bdo cdo thong khoang cong suit (power headroom
report - PHR), va/hodc UCIL

Téap hop cua cac phan tir tai nguyén duge sir dung dé truyén SRS duge goi 1a “tai
nguyén SRS,” va cé thé dugc nhan dang bdi tham s& SRS-Resourceld. Tap hop cla céac
phan tir tai nguyén c6 thé trai trén nhidu PRB trong mién tn s6 va N (vi dy, mot hodc
nhiéu) ky hiéu lién tiép trong khe trong mién thoi gian. Trong ky hiéu OFDM da cho, tai
nguyén SRS chiém céc PRB lién tiép. “T4p tai nguyén SRS™ 1a tap céc tai nguyén SRS st
dung dé truyén cac tin hiéu SRS, va dwgc nhén dién boi ID tap tai nguyén SRS (SRS-

ResourceSetld).
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No6i chung, UE truyén SRS dé cho phép tram géc nhan (tram géc phuc vu hodc tram
gdc 1an can) @ do ludng chat lugng kénh gitra UE va tram gbc. Tuy nhién, SRS ¢6 thé con
duoc st dung lam céc tin hiéu tham chiéu dinh vi dudng 1én cho céc trinh tw dinh vi duong
1én, nhu chénh 16ch thoi gian t6i dudng 1én (uplink time-difference of arrival - UL-TDOA),
nhiéu thdi gian tron vong (nhiéu RTT), géc t6i dudng xubng (downlink angle-of-arrival -
DL-Ao0A), v.v.

Mot sb cai tién théng qua cac dinh nghia trude day cua SRS da duoc dé xuit cho
SRS dé dinh vi (con dugc goi la “UL-PRS”), nhu mau so le méi trong tai nguyén SRS
(ngoai trir mot-ky hiéu/dang rang lugc-2), loai dang ring lwge méi cho SRS, cac chudi méi
cho SRS, sb luong tap hop tai nguyén SRS cao hon cho mdi séng mang thanh phan, va sb
luong tai nguyén SRS cao hon cho mdi séng mang thanh phan. Ngoai ra, cac tham s&
SpatialRelationInfo va PathLossReference s& dugc tao cAu hinh dya trén tin hiéu tham
chiéu duong xuéng hoic SSB tir TRP 14an cin. Hon nita, mot tai nguyén SRS co thé duoc
truyén bén ngoai BWP hoat dong, va mot tai nguyén SRS c6 thé bit qua nhiéu song mang
thanh ph:?m. Ngoai ra, SRS ¢o thé dugc tao cAu hinh & trang thai két nd6i RRC va chi duoc
truyén trong BWP hoat ddng. Hon nira, co thé khong c6 su nhay tan, khong c6 hé sb 1ap
lai, mot cdng anten, va cac do dai méi cho SRS (vi duy, 8 va 12 ky hiéu). Co thé con co diéu
khién cong suit vong hé va khong cb didu khién cong sut vong kin, va c6 thé st dung
dang rang lugc-8 (tic 13, SRS duoc truyén dén mdi séng mang con thi tdm trong cung mot
ky hiéu). Cubi cing, UE c6 thé truyén thong qua cing mot chiim truyén tir nhiéu tai nguyén
SRS d6i v6i UL-AoA. Tét ca cac du hiéu bd sung vao khung SRS hién tai, dugc tao ciu
hinh thong qua viéc béo hiéu 16p cao hon RRC (va co kha ning dugc kich khoi hodc kich
hoat thong qua phn tir diéu khién (CE) MAC hodc DCI).

Luu ¥ rdng cac thudt ngit “tin hiéu tham chiéu dinh vi” va “PRS” ¢ thé doi khi chi
céc tin hiéu tham chidu cu thé st dung dé dinh vi trong cdc hé thong LTE. Tuy nhién, nhu
duoc st dung & day, trir phi duge quy dinh khac, c4c thuat ngit “tin hiéu tham chiéu dinh
vi” va “PRS” dung dé chi loai tin hiéu tham chiéu bét ky c6 thé dugc str dung dé dinh vi,
vi du nhung khong giGi han &, PRS nhu duge dinh nghia trong LTE va 5G, TRS, PTRS,
CRS, CSI-RS, DMRS, PSS, SSS, SSB, SRS, UL-PRS, v.v.. Ngoai ra, cac thuat nglt “tin
hiéu tham chiéu dinh vi” va “PRS” dung d¢ chi c4c tin hi¢u tham chiéu dinh vi dudng
xudng hodc dudng 1én, trir phi duge quy dinh khac. Tin hiéu tham chiéu dinh vi duong

xuéng c6 thé duoc goi 1a “DL-PRS”, va tin hi¢u tham chiéu dinh vi dudng 1én (vi dy, SRS
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d4 dinh vi, PTRS) c6 thé duoc goi 1a “UL-PRS”. Ngodi ra, ddi véi cac tin higu c6 the duoc
truyén trén ca dudng 1én va dudng xubng (vi du, DMRS, PTRS), c4c tin hi¢u nay c6 duoc
thém vio truée véi “UL” hodc “DL” dé phan biét huéng. Vi dy, “UL-DMRS” ¢6 thé duoc
phén biét v6i “DL-DMRS”.

Céc tham sd sau dwoc sit dung dé tao cAu hinh céc tai nguyén DL-PRS va céc tap
tai nguyén DL-PRS. Tham s6 “DL-PRS-Periodicity” dinh rd chu ky tai nguyén DL-PRS
va nhén céc gia tri trong sb TIRS €{4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280,
2560, 5120, 10240, 20480}, trong d6 gia tri 20480 khong duge hd tro cho p = 0. Tht ca
c4c tai nguyén DL-PRS trong mét tap tai nguyén dugc tao cAu hinh véi cing chu ky. Tham
s6 “DL-PRS-ResourceRepetitionFactor” dinh rd bao nhiéu lan mdi tai nguyén DL-PRS
duoc 13p lai cho mdt trudong hop cia tap tai nguyen DL-PRS va nhin cac gia tri trong sb
TERS € {1,2,4,6,8,16,32}. Tht c& céc tai nguyén DL-PRS trong mdt tap tai nguyén c6 cung
“ResourceRepetitionFactor.” Tham sb “DL-PRS-ResourceTimeGap” dinh 15 d6 1éch & sb
luong khe gitta hai trwdng hop ldp lai cla tai nguyén DL-PRS c6 cung DL-PRS-
ResourcelD trong trong mdt trwdng hop cua tap tai nguyén DL-PRS, va nhén cac gia tri
trong b TIRS € {1,2,4,8,16,32}. UE chi mong doi dugc tao ciu hinh véi “DL-PRS-
ResourceTimeGap” néu “DL-PRS-ResourceRepetitionFactor” dugc tao cAu hinh c6 gié tri
1én hon mdt. Thai lugng kéo dai ctia mot truong hop cia “DL-PRS-ResourceSet” khong
duoc mong doi 1a vurgt qua gid tri dugc tao cAu hinh ctia “DL-PRS-Periodicity.” TAt ca céc
tai nguyén DL-PRS trong mot tap tai nguyén c6 cung “DL-PRS -ResourceTimeGap.” Tham
56 “DL-PRS-SFN0-Offset” dinh rd d6 léch thdi gian ctia SFN 0 khe 0 cho 6 truyén dbi véi
SEN 0 khe 0. Tham s6 “DL-PRS-ResourceSetSlotOffset” dinh rd d9 1éch khe dbi v&i SEN
0 khe 0 va nhin céc gié tri TPRS, € {0,1, ..., TERS — 1},

=y Lper

Tai nguyén PRS dugc xdc dinh boi cac tham sé sau. Tham s6 “DL-PRS-
ResourceList” x4c dinh c4c tai nguyén DL-PRS duoc chira trong trong mot tap tai nguyén
DL-PRS. Tham sd “DL-PRS-Resourceld” nhin dién tai nguyén DL-PRS cu thé. TAt ca cac
ky hiéu nhan dién tai nguyén DL-PRS dugc dinh rd ndi bd trong tap tai nguyén DL-PRS.
Tham s “DL-PRS-Sequenceld” dugc st dung dé khai tao gié tri cinit duoc st dung trong
b tao gid-ngau nhién d8 tao cac chudi DL-PRS cho tai nguyén DL-PRS d& cho. Tham sd
“DL-PRS-ReOffset” dinh rd d¢ léch RE bat dau cta ky higu tht nhat trong tai nguyén DL-

PRS trong mién tin sb. Cac dd 1éch RE twong ddi ctia cac ky hiéu con lai trong tai nguyén

34



52280 35/68

DL-PRS duogc dinh rd dya trén d¢ 1éch ban d4u va mot hodc nhiéu quy tc. Tham sb “DL-
PRS-ResourceSlotOffset” xac dinh khe bat dau cta tai nguyén DL-PRS d6i véi “DL-PRS-
ResourceSetSlotOffset” twong ung. Tham s6 “DL-PRS-ResourceSymbolOffset” x4c dinh
ky hidu bit ddu céia tai nguyén DL-PRS trong khe bit dau. Tham s6 “DL-PRS-
NumSymbols” dinh rd sd lwong cac ky hidu cta tai nguyén DL-PRS trong khe. Tham s&
“DL-PRS-QCL-Info” dinh rd théng tin gin nhur cling vi tri bét ky ciia tai nguyén DL-PRS
véi cac tin hiéu tham chiéu khac. DL-PRS ¢6 thé dugc tao ciu hinh 13 ‘QCL-Type-D’ véi
khéi DL-PRS hodc SS/PBCH tir 6 phuc vu hodc 6 khong phuc vu. DL-PRS c6 thé duoc
tao cAu hinh 12 ‘QCL-Type-C’ vé6i khdi SS/PBCH tir 6 phuc vu hodc 6 khong phuc vu.
Tham s6 “DL-PRS-ResourceBandwidth” dinh rd s§ luong khéi tai nguyén dugc tao ciu
hinh cho cudc truyén PRS. Tham sé nay c6 @ chi tiét 1a bsn PRB véi tdi thiéu 24 PRB va
t8i da 272 PRB. T4t ca cac tai nguyén DL-PRS trong tap tai nguyén DL-PRS c6 cung gia
tri cua “DL-PRS-ResourceBandwidth.” Tham s6 “DL-PRS-StartPRB” dinh rd chi s6 PRB
bét diu ctia tai nguyén DL-PRS déi véi didm tham chiéu A. Chi s PRB bit dau c6 d6 chi
tiét 1a mot PRB v6i gié tri t5i thiéu 1a khong va gia tri t6i da 14 2176 PRB.

Fig.5 14 so d v& cu hinh PRS 500 1am vi du cho céc cudc truyén PRS cua tram
gdc d4 cho, theo cac khia canh ctia sing ché. Nhu thé hién trén Fig.5, thai gian duoc biéu
dién theo phwong ngang, ting 1én tir trai sang phai. MBJi hinh chit nhét dai dai dién cho khe
va mdi hinh chit nhét ngén (c6 béng m&) dai dién cho ky hiéu OFDM. Cu hinh PRS 500
nhan dién cac tai nguyén PRS 512 va 514 cla tap tai nguyén PRS 510 trong d6 tram gdc
truyén PRS. Tép tai nguyén PRS 510 c6 chiéu dai su kién Ners 12 hai (2) khe va chu ky
Ters (vi du, 160 khung con hodc 160 ms). Nhu vay, ca tai nguyén PRS 512 va 514 1a hai
khe lién tiép vé @6 dai va lap mdi Trrs khung con, bat dau tir khe trong d6 ky hiéu thi nhét

cta tai nguyén PRS xuét hién.

Trong vi du trén Fig.5, tap hop tai nguyén PRS 510 bao gdm hai tai nguyén PRS,
tai nguyén PRS tht nhét 512 (dugc danh ddu 13 “tai nguyén PRS 1” trén Fig.5) va tai
nguyén PRS tht hai 514 (dwgc danh dAu 13 “tai nguyén PRS 2” trén Fig.5). Tai nguyén
PRS 512 va tai nguyén PRS 514 ¢6 thé dugc truyén trén cac chum riéng ctia cling tram
gbc. Tai nguyén PRS 512 c6 do dai ky hi¢u Nyme 1a hai (2) ky hiéu, va tai nguyén PRS 514
c6 dd dai ky hiéu Nyms 12 bdn (4) ky hiéu.

MB&i trudng hop cla tap tai nguyén PRS 510, dugc minh hoa dudi dang cac vi du
520a, 520b, va 520c, bao g&‘)m dip c¢6 dd dai 2’ (tuc 13, Nrrs=2) dbi v&i mdi tai nguyén
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PRS 512, 514 cta tAp tai nguyén PRS. Céc tai nguyén PRS 512 va 514 dugc 13p cho moi
Tprs khung con dén chu ky chudi ngit Trer. Nhu vay, anh xa bit c6 chiéu dai Trep s& 14 can

thiét dé chi bao dip nao trong sd céc trudng hop 520a, 520b, va 520c¢ bi ngét.

PRS, va cac loai tin hiéu khéc trong céc tin hiéu tham chiéu dinh vi, dugc sir dung
cho céc cong nghé dinh vi dya trén ) luong mang chia 6. Cac cdng nghé dinh vi nay bao
g0m cac phuong phap dinh vi dwa trén dudng xudng, dua trén dudng 1én, va dua trén dudng
xudng va dudng 1én. Céc phuong phap dinh vi dya trén dudng xudng bao gdm chénh l&ch
thoi gian t6i quan sat duge (observed time difference of arrival - OTDOA) theo LTE, chénh
1éch thoi gian tdi duong xudng (downlink time difference of arrival - DL-TDOA) theo NR,
va goc di dudng xudng (downlink angle-of-departure - DL-AoD) theo NR. Trong trinh tu
dinh vi OTDOA hoic DL-TDOA, UE do chénh Iéch gitra cac 14n thoi gian t6i (time of
arrival - ToA) cta cac tin hiéu tham chiéu (vi du, PRS, TRS, NRS, PTRS, CSI-RS, SSB,
v.v.) nhin dugc tir cac cdp cua tram gbc, duge xem 14 céc phép do chénh 1éch thoi gian tin
hidu tham chiéu (reference signal time difference - RSTD) hodc chénh léch thoi gian téi
(time difference of arrival - TDOA), v& béo cdo chiing dén thuc thé dinh vi (vi dy, UE, my
chu vi tri, tram géc phuc vu, hodc thanh phén mang khac). Cu thé hon, UE nhan c4ac ma
dinh danh cta tram gbc tham chiéu (vi du, tram gdc phuc vu) va nhiéu tram gdc khong
tham chiéu trong dit liéu trg gitip. UE sau d6 do RSTD gifta tram gbc tham chiéu va mdi
trong s cac tram gbc khong tham chiéu. Dua trén cac vi tri da biét caa céc tram gdc lién
quan va cac s6 do RSTD, thuc thé dinh vi c6 thé wéc luong vi tri cua UE. DPé dinh vi DL-
AoD, tram gbc do gbc va cac ddc tinh kénh khéc (vi dy, cuong do tin hiéu) ctia chum truyén

dudng xudng dugc st dung dé truyén thong véi UE dé wéc tinh vi tri cua UE.

Céac phwong phap dinh vi dua trén dudng 1€n bao gdm chénh 1éch thoi gian t6i
dudng 1én (UL-TDOA) va goc téi dudong 1én (uplink angle-of-arrival - UL-AoA). UL-
TDOA 1a twong tw v6i DL-TDOA, nhung dwa trén céc tin hiéu tham chiéu dudng 1én (vi
du, SRS) duoc truyén b&i UE. Dé dinh vi UL-A0A, tram géc do goc va céac ddc tinh kénh
khéc (vi du, mirc dd loi) ctia chum nhén dudng 1€n duoc st dung dé truyén thong véi UE
& wére tinh vi trf chia UE.

Cac phuong phép dinh vi dua trén duong xubng va dudng 1én bao gbm dinh vi 6-
ID ting cudng (enhanced cell-ID - E-CID) va dinh vi thoi gian tron vong (round-trip-time
- RTT) nhidu 6 (con duge goi 1 “RTT nhiéu 6”). Trong thi tuc RTT, bén khdi tao (tram
gbc hoic UE) truyén tin hiéu do RTT (vi du, PRS hodc SRS) dén bén dap tmg (UE hodc
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tram géc), truyén tin hiéu dap tmg RTT (vi du, SRS hodc PRS) tr& lai bén khoi tao. Tin
hiéu d4p tmg RTT bao gdm chénh léch gitta ToA cta tin hiéu do RTT va thoi gian truyén
ctia tin hiéu dp tmg RTT, dugc goi la s6 do nhan so véi truyén (reception-to-transmission
- Rx-Tx). Bén khéi tao tinh toan chénh léch gitra thoi gian truyén cta tin hiéu do RTT va
ToA cua tin hidu dép tng RTT, dugc goi la s6 do “Tx-Rx”. Thdi gian lan truyén (con duoc
goi 12 thoi gian “thdi gian bay”) gitta bén khai tao va bén dép ung co thé duoc tinh todn tir
cac sd do Tx-Rx va Rx-Tx. Dua trén thoi gian lan truyén va tbc d6 4anh sang da biét, khoang
céch giita bén khoi tao va bén dép tmg c6 thé duge xac dinh. Péi véi dinh vi RTT nhiéu o,
UE thuc hién tht tuc RTT véi nhiéu tram géc dé cho phép 1ap ludi tam gidc cho vi tri cua
no6 dua trén céc vi tri 4 bidt clia cac tram gdc. Cac phuong phap RTT va RTT nhiéu 6 ¢6
thé duge két hop véi cac k§ thuat dinh vi khac, nhw UL-AoA va DL-AoD, dé cai thién 4o
chinh xac dinh vi.

Phuong phép dinh vi E-CID duoc dya trén cdc phép do quan 1y tai nguyén vd tuyén
(radio resource management - RRM). G E-CID, UE ban tin ma dinh danh (identifier - ID)
6 phuc vy, dinh thoi trude (TA), va cac ma dinh danh, thoi gian udc tinh, va cudng do tin
hiéu cta cac tram géc 14n can phét hién duge. Vi tri ctia UE sau dé duwoc wde luong dua

trén thong tin nay va céc vi tri dd biét ctia cdc tram goc.

D4 hd tro cac hoat dong dinh vi, may cha vi tri (vi du, may chu vi tri 230, LMF 270,
SLP 272) ¢6 thé cung cAp dit lidu trg gitip cho UE 404. Chéng han, dit liéu trg gitp co thé
bao gém c4ac ma dinh danh cua cac tram géc 402 (hodc cac 6/cac TRP cua cac tram géc
402) tir do dé do céc tin hidu tham chiéu, cac tham sd cAu hinh tin hiéu tham chiéu (vi du,
) luong ctia cdc khung con dinh vi lién tiép, chu ky ctia cac khung con dinh vi, chudi ngét,
chubi nhay tin s6, ma dinh danh (ID) tin hiéu tham chiéu, bang thong tin hi¢u tham chiéu,
v.v.), va/hodc céc tham s6 khac kha dung cho phuong phéap dinh vi cu thé. Thay vao do,
dit liéu tro gitp co thé bat nguﬁ‘)n truc tiép tr cac tram géc cua chinh chang (vi du, trong
cac ban tin th tuc bd sung dugc phat quang ba theo chu ky, v.v.). Trong mot s trudng
hop, UE ¢c6 thé c6 kha nang phét hién cdc nit mang 1an can cta chinh né ma khong can str
dung dit liéu tro gitp.

Udce lugng vi tri ¢6 thé duge goi bing tén khéc, nhu udc luong dia diém, dinh vi,
xac dinh vi tri, cd dinh vi tri, ¢b dinh, hodc twong tu. Udc lugng vi tri co thé 1 tric dia va
bao gém céc toa do (vi du, vi d¢, kinh dg, va cé thé 13 cao dd) hodc cb thé 1a vi tri dan cu

va bao gém dia chi dudng, dia chi hom thw, hodc cac mo ta vi tri brfmg 101 khéc. Uébc luong
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vi trf ¢6 thé con dugc x4c dinh trong g v6i vi tri da biét khac nao d6 hodc duge xac dinh
trong cac gidi han tuyét d6i (vi du, nho sir dung vi 49, kinh d9, va 6 thé 13 cao d0). Udc
luong vi tri co thé bao gém sai s6 hodc do bt dinh du kién (vi du, bing cach bao gém dién
tich hodc thé tich trong d6 vi tri duge du kién duoc bao gdm véi mie tin cdy quy dinh hodc

mdic dinh).

D3 déng ¥ 1a han ché s luong tdi da clia cc tai nguyén DL-PRS dugc tao cAu hinh
dén UE trén tit ca cac TRP trong ctra sé do duge dinh rd. Ttc 13, cdc TRP tham gia vao
phién dinh vi v6i UE cu thé s& tao cAu hinh céc tai nguyén PRS cho UE (theo huéng cua
may cht vi trf, nhu may chu vi tri 230, LMF 270, SLP 272) sao cho tAt ca cac tai nguyén
PRS duogc tao cAu hinh dugc 14p lich trong clra sd do d3 cho. Do dai (tic 13, khoang thoi
gian) cla ctra s& do va sb luong tbi da cta céc tai nguyén PRS ¢6 thé 14 kha ning cua UE
ma UE béo hiéu cho may chu vi tri thdong qua, chéng han, giao thuc dinh vi LTE (LTE
positioning protocol - LPP).

MB&i TRP c6 thé tao cAu hinh mot hodc nhiéu tap tai nguyén PRS trong mdi trudng
hop PRS dugc tao cAu hinh (hodc dip PRS), va mdi trudng hop PRS ¢6 thé bat dau & mot
sb d6 1&ch khe tir Itc bat dAu ciia SFN va xuét hién & chu ky PRS (e 13, Ters). Cira s6 do
xuAt hién v6i cling chu ky nhu chu ky PRS va bat dau & cing d9 1éch khe. D9 1éch khe cho
tap tai nguyén DL-PRS ¢6 thé dugc tao ciu hinh dén UE nho st dung tham sb @6 léch tap
tai nguyén DL-PRS. Tham s& dd léch tap tai nguyén DL-PRS (tGc la, “DL-PRS-
ResourceSetSlotOffset) dinh 1o dd 1éch khe d6i v6i khe thr nhat caa SFN (tic 13, khe “0”)
cho TRP trong d6 tap tai nguyén DL-PRS dugc tao c4u hinh. Ttc 1a tham sé d6 1éch khe
tap tai nguyén DL-PRS chi bao khe trong do tai nguyén DL-PRS thu nhit cla tap tai
nguyén DL-PRS thit nhit cta truong hop PRS xuat hi¢n. Tham s6 @0 1éch tap tai nguyén
DL-PRS c6 thé c6 gid tri tir 0 dén tham s6 gié tri d0 1éch tai nguyén t6i da (nho hon chu ky
Trrs).

Tham sb chu ky PRS chi béo chu ky ctia cdc phan b tai nguyén DL-PRS trong céc
khe duoc tao cAu hinh trén mdi tap tai nguyén DL-PRS. Tuc la tAt ca cac tai nguyén DL-
PRS cua tap tai nguyén PRS d4 cho c6 cung chu ky. Theo mot khia canh, gia tri ctia tham
s6 chu k7 PRS ¢6 thé duge chon tir tap {4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640,
1280, 2560, 5120, 10240, 20480}. Luu y réng chu ky cta 20480 khong dugc hd trg cho

khoéng cach séng mang con (subcarrier spacing - SCS) l1a 15 kHz.
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UE ¢6 thé cling dugc tao cAu hinh véi mot hoic nhiéu tap tai nguyén SRS. C4c tai
nguyén SRS ¢6 thé dugc x4c dinh boi tham s6 loai tai nguyén va tham s6 chu ky va do
léch. Tham sb loai tai nguyén chi rd loai ciia c4c tai nguyen SRS 1a ¢6 chu ky, ban én dinh
hodc khong cé chu ky. Tham sb chu ky va @9 1éch chi rd chu ky va do 1éch cho.céac tai
nguyén SRS béan 4n dinh va khong c6 chu ky. TAt ca cac gié tri c6 thé c6 thé dwoc dua ra
duéi dang “sb lwong khe.” Do d6, ching han, gia tri “sl1” twong Ung v&i chu ky cua mot
khe, gié tri “s2” twong Ung v&i chu ky cta hai khe, va van van. Ddi v6i mdi chu ky, dd
léch twong ing dugc dua ra dudi dang sd luvong khe. Dbi véi chu ky “sl1,” chéng han, do
1éch 12 0 khe.

Fig.6 1a so dd 600 ciia cac cudc truyén DL-PRS va céc cude truyén UL-PRS gitta
TRP (duogc gin nhian “TRP 17) va hai UE (dugc gin nhan “UE 17 va “UE 27), theo céac
khia canh cta sang ché. Mdi ky (epoch) dugc minh hoa trén Fig.6 (vi dy, “Ky 0,” “Ky 1,”
v.v.) trong Umg véi truong hop PRS dudng xudng hoic duong 1én (dip PRS) trong thoi
gian d6 bo phat (TRP 1, UE 1, hodc UE 2) truyén PRS trén tai nguyén PRS trong mét hodc
nhiéu tap tai nguyén PRS.

O TRP 1, thoi gian gitra ltc bit dAu ctia SFN (duoc gin nhan “SFN 0”) va ky truyén
PRS thir nht (dugc gin nhan “Ky 0”) dugc chi rd boi tham s6 d6 1éch khe tap tai nguyén
DL-PRS “DL-PRS-ResourceSetSlotOffset.” Thoi gian gilta mdi ky truyén PRS (vi du, “Ky
0” va “Ky 1”) dugc chi rd bdi tham s6 chu ky DL-PRS “DL-PRS-Periodicity.”

G UE tht nhét, ticc 13, UE 1, thoi gian gitra lac bat dau cua SFN (tic 13, “SFN 07)
va ky truyén SRS thit nhit (“Ky 17) duge chi rd boi tham s6 do 1éch khe SRS dudng lén
“UL-SRS-SlotOffset.” Thoi gian gitta mdi ky truyén SRS (vi dy, “Ky 17 va “Ky 3”) dugc
chi ro boi tham s chu ky SRS dudng 1én “UL-SRS-Periodicity.” Thoi gian gitra mdi ky
truyén SRS con duge goi la chu ky do.

G UE thit hai, térc 13, UE 2, thoi gian giita lac bit dau cua SFN (tuc 13, “SFN 07) va
ki truyén SRS thir nhat (“K3 0”) dugc chi rd béi tham s6 do 1éch khe SRS dudng lén “UL-
SRS-SlotOffset.” Thoi gian gitta mdi ky truyén SRS (vi dy, “Ky 0” va “Ky 2”) dugce chi
13 boi tham sé chu ky SRS dudng 1én “UL-SRS-Periodicity.” Thoi gian gitra mdi k¥ truyén
SRS con duoce goi 1a chu ky do.

Trong vi du trén Fig.6, TRP 1 ¢co thé hd trg nhiéu UE (UE 1 va UE 2) béng cach st
dung phwong phép ghép kénh phén chia theo thoi gian (time division multiplexing - TDM).
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Téc 13 nhu duge thé hién, UE 1 truyén SRS 6 “Ky 17 va “Ky 3,” va UE 2 truyén SRS &
“Ky 0” va “Ky 2.” Cap ky, nhw Ky 3 & TRP 1 vaKy 3 6 UE 1, tao ra cap RTT (tie 13, tin
hiéu do RTT va tin hiéu dap ung RTT).

Luu ¥ ring sd lwong tdi da cia cac ky cho mdi SEN (“N”) duge dua trén QoS cua

uwéce luong dinh vi, véi nhicu ky din dén do chinh x4c dinh vi cao hon.

Ly twong 13, tAt ca cac phép do bt diu thye hién viéc tao cb dinh vi tri nén duge
thure hién ddng thdi. Néu cac phép do tir cac thoi diém khac nhau duge st dung dé tao cb
dinh Vi tri, chuyén dong cta UE, cling nhu cac thay ddi i véi cac déng hd UE va tram
géc (dugce goi 1a “troi nhip df‘)ng hé)”), 6 thé din dén cac sai s6 do ma cudi cung s€ tao ra

sai sb dinh vi. Ching han, viéc di chuyén & tc do cao tdc 12 30 mét trén gidy (m/s) s& dan

nhau 1 gidy. Tuong tu, su trdi nhip ddng hd 10 phan ti ctia UE ¢6 thé tao ra sai sb do 10
nano gidy (ns) (tkc 13, 1 s * 10 ns/s =10 ns), xép xi 3 m, cho hai phép do dugc thuc hién
cach nhau mot gidy. Vi céc dich @6 chinh xac 3 m dén 10 m nghiém ngat hon cho cic
trudng hop st dung thuong mai trong NR, quan trong 1a giam dén murc t6i thiéu cac ngudn
sai s6 ¢6 thé kiém soat duogc (khac véi, vi du, nhiéu duong). '

Péi v6i RTT nhidu 8, ¢6 loi khi tién hanh va két hop cang gin cang tbt vé thoi gian
cac phép do d6 1éch Rx-Tx duogc tao ra b&i UE véi cac phép do d6 1éch Tx-Rx dugce tao ra
bdi cac TRP tuong tmg (trong d6 cac TRP truyén tin hiéu do RTT va UE truyén truyén tin
~ hiéu dap tng RTT). Quay tr& lai Fig.6, hinh v& nay thé hién vi du vé& cip RTT trong a6
cudc truyén DL-PRS tt TRP 1 va cudc truyén SRS tit UE 1 duoc 1ap lich gén vé thoi gian,
tie 13, & Ky 5 (chu ky béo cao/dinh vi).

Tiép tuc vi du trén Fig.6, cudc truyén DL-PRS duoc 1ap lich trong céc trudng hop
khac nhau (ky) theo céc tham s “DL-PRS-ResourceSetSlotOffset” va “DL-PRS-
Periodicity.” Tuong tu, SRS ¢6 thé duoc 1ap lich tong cac treong hop (ky) theo cac tham
s6 “SRS-Slot-Offset” va “SRS-Periodicity.” Tuy nhién, phit hop v&i ban chét theo yéu cau
ctia NR, 6 thé c6 treong hop bit ddu chi r6 thoi gian thir nhat trong sudt phién ma SRS &
duoc truyén béi UE d3 cho (vi du, UE 1 hodc UE 2). Viéc bat dau truyén SRS cho viéc
dinh vi ¢6 thé, chﬁng han, dugc dua ra béi 1énh kich hoat SRS. Cling vay, phién co thé bi
gi6i han v& thdi gian bi QoS di cho hogc bdi sy truyén lénh hiy kich hoat SRS.

Pé don gian, cac trudng hop SRS (ky) dugc danh sb theo truomg hop DL-PRS (ky)
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gin nhit. Luu ¥ rang trudng hop SRS tuong tmg c6 thé xuét hién trudc hodc sau trudng
hop DL-PRS trong cap RTT. Nhu thé hién trén Fig.6, diéu nay duge goi 1a d6 léch DL-
dén-UL. Hon thé nita, cdc UE khac nhau c6 thé str dung céc tap trudng hop SRS khéac nhau.
TDM pham vi 16n (gifta cac truong hop) va pham vi nho (trong trudng hop) dwa ra cac co
hoi hd trg nhidu UE hon trong khi giam thiéu tic ngh&n/can nhiéu tin hiéu trén lién két vo

tuyén va gidm céc yéu cau tai xir Iy dinh trén céc tram goc (vi du, cac gNB).

Hién tai, nhu lvu y & trén, tAt ca céc tai nguyén DL-PRS dugc tao cAu hinh dén UE
trén tAt ca cac TRP duoc 1ap lich trong ctra sd do. Sang ché @& xuAt tao cAu hinh, dbi véi
UE d3 cho tham gia vao phién dinh vi (vi dy, nhidu RTT), tit ca cac tai nguyén DL-PRS
trén tit ca TRP tham gia va tht ca cac tai nguyén UL-PRS (hodc SRS) & trong cung clra sd
do/truyén. Theo cach d6, UE mong doi céc tham s& “SRS-Slot-offset” va “SRS-
Periodicity” s& dugc tao cAu hinh trong tai nguyén SRS dé dinh vi sao cho cudc truyén SRS
bat ky 1a ndm trong [-X, X] ms cua it nhit mot tai nguyén DL-PRS tur mdi trong sd cac
TRP. Ching han, X c6 thé 12 25 ms. CAu hinh RS nhu vy c6 thé cho phép cac phép do du
gin v& thoi gian & ca UE va TRP.

Theo mdt khia canh, giéi han & 36 luong tdi da cua cac tai nguyén UL-PRS dugc
tao cAu hinh dén UE cho tit ca TRP trong ctra sd do/truyén 6 thé duoc dinh r6. Gidi han
ndy c6 thé dugc bao hiéu béi UE (vi du, dén méy cht vi tri qua LPP) dudi dang kha nang
cta UE. Theo mot khia canh, UE c6 thé bao céo dd dai tdi da khéc nhau dua trén dai tan

) (vi du, FR1, Fr2) trong d6 UE hoat dong, hodc dai tan sb trong d6 UE hoat dong, v.v..

Fig.7 1a so dd 700 cia ctra sb do/truyén chung 710 trong qua trinh d6 ca céc tai
nguyén DL-PRS 720 va céc tai nguyén UL-PRS 730 dugc lap lich cho UE da cho, theo cac
khia canh ctia séng ché. Trong vi du trén Fig.7, clra s6 do/truyén 710 dai 16 ms va xuit
hién mdi 160 ms. Tuy nhién, s& hiéu réng, day chi la vi dy, va co thé c6 nhiéu cdu hinh

khac clia ctra sd do/truyén 710.

Céc cudc truyén DL-PRS trén céc tai nguyén DL-PRS 720 va céc cudc truyén UL-
PRS trén cac tai nguyén UL-PRS 730 trong ctra sd do/truyén 710 khong nhét thiét c6 lién
quan v6i nhau. Ttc 13, mdc du cac tai nguyén UL-PRS 730 c6 thé 13 @& truyén UL-PRS aé
dap lai DL-PRS do dugc trén cac tai nguyén DL-PRS 720, nhung diéu nay c6 thé khong
phai [uon dung. Chéng han, it nhat mot sd trong s6 cac tai nguyén DL-PRS 720 va céc tai
nguyén UL-PRS 730 ¢6 thé 14 cho céc phién dinh vi khéac nhau. Ching han, cAc tai nguyén
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DL-PRS 720 ¢6 thé 1a cho mdt loai cia phién dinh vi (vi du, DL-TDOA) va cac tai nguyén
UL-PRS 730 c6 thé 1a cho cac loai khac nhau cta phién dinh vi (vi dy, UL-TDOA).

Ngoai ra, mac du Fig.7 minh hoa cac tai nguyén UL-PRS 730 theo sau céc tai
nguyén DL-PRS 720, vi chung khéng nhét thiét c6 lién quan v6i nhau, nhung ching c6 thé
xuét hién theo thir tu bét ky, va thdm chi ¢ thé xen 14n véi nhau. Hon nita, mdc du Fig.7
minh hoa ba tai nguyén DL-PRS 720 va ba tai nguyén UL-PRS 730, s& hiéu rang, mdi loai
¢6 thé c6 nhiéu hon hoic it hon ba, va co thé ¢6 sb lwong khac cua céc tai nguyén DL-PRS

720 va céc tai nguyén UL-PRS 730.

Do dai/khoang thai gian va chu ky cua cua sd do/truyén 710 c6 thé khong dugc bao
hiéu rd rang dén UE. Thay vao d6, nd 4n dua trén ciu hinh cua cac tai nguyén DL-PRS
720 va cac tai nguyén UL-PRS 730. Cu thé hon, may chu vi tri (vi du, may chu vi tri 230,
LMF 270, SLP 272) c6 thé tao cu hinh cac tai nguyén DL-PRS 720 cho UE trong cira sb
do/truyén 710, va tao cAu hinh UE véi cac tai nguyén UL-PRS 730 trong cung ctra sd
do/truyén 710. Do d6, d6 dai/khodng thoi gian cla ctra sd do/truyén 710 1a tir tai nguyén
DL-PRS 720 hoic tai nguyén UL-PRS 730 ctia truong hop PRS tht nhét (¢ day, tai nguyén
DL-PRS 720, duoc gin nhan “DL-PRS 1”) dén tai nguyén DL-PRS 720 hodc tai nguyén
UL-PRS 730 cubi clng ctia truong hgp PRS (& ddy, tai nguyén UL-PRS 730, duoc gin
nhan “UL-PRS 3”). Nhu duge mo ta & trén, tai nguyén PRS duong xubng hoic dudng 1én
tht nht cta trudng hop PRS bét diu & @6 1éch khe (nhur dugc chi rd trong d6 1éch khe tap
tai nguyén DL-PRS ctia tham s6 do 1&éch khe UL-PRS). Tai nguyén PRS duong xubng hoic
dwong 1én cudi ciing cla trudng hop PRS xuét hién & cudi chu ky PRS, & thoi diém do,
mot trudng hgp PRS va cia s& do/truyén 710 méi bat dau, va c6 thé tuong Ung voi gid tri
dd 1&ch tai nguyén tdi da. Do @6, cura ) do/truyén 710 c6 thé dai khai 1 twong ing véi
trudng hop PRS duong xudng hoic dudng 1én, ngoai trir viéc n6 bao gdm c tai nguyén
PRS dudng xudng va dudng 1én trong sudt cung khoang thoi gian, nghia 1a ca hai truong
hop PRS dudng xudng va lién két 1én déu c6 cung chu ky. Tuc 13, tAt ca cac tai nguyén
DL-PRS trén tit ca cac TRP va tAt ca cac tai nguyén UL-PRS dugc 1ap lich trong cung ctra
s cho moi chu ky DL-PRS, bang vé6i chu ky UL-PRS.

Theo mdt khia canh, khoang thoi gian cua ctra ) do/truyén 710 ¢6 thé ludn 1a mot
phén doan cta chu ky (tirc 13, Ters). Chéng han, khoang thoi gian c6 thé turong tng véi
khoang [“DL-PRS-ResourceSetSlotOffset,” “DL-PRS-ResourceSetSlotOffset” + Tprs /
10], hodc khoang [“DL-PRS-ResourceSetSlotOffset” - Tprs/10, “DL-PRS-
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ResourceSetSlotOffset” + Tprs / 10]. Khodng thoi gian duge chon/tinh ¢o thé dwoc lam
tron dén bién khe/khung con tiép theo. Chrfmg han, néu Tprs = 5 ms, thi Ters / 10 = 0,5 ms,
nhur thé khoang thdi gian c6 duge lam tron dén dén khoang [“DL-PRS-
ResourceSetSlotOffset” - 1, “DL-PRS-ResourceSetSlotOffset” + 1] ms.

Theo mot khia canh, ddi véi cac chu ky nho (tirc 13, nho hon ngudng), khoang thoi
gian cua cura sd do/truyén 710 c6 thé bang vé6i chu ky, nhung dbi véi cac chu ky 16m hon
(t&c 13, 16n hon ngudng), khoang thoi gian cta ctra sd do/truyén 710 c6 thé nhé hon chu

ky. Chang han, ngudng c6 thé 1a chu ky ciia 32 khe hodc 32 ms.

Theo mdt khia canh, ctra ) do/truyén 710 ¢6 thé tuwong rng voi clra sb do DL-PRS,
céc tham s8 cho chung duge mo td & trén. Trong trudng hop d, may chtt vi tr ¢6 thé lap

lich don gian tit ci c4c tai nguyén UL-PRS cho UE dé & trong cura s6 do DL-PRS.

Theo mdt khia canh, mic du dd dai cua clra ) do/truyén 710 c6 thé khong duge bao
hiéu dén UE, UE c6 thé béo hiéu (dén may chi vi tri thong qua LPP) d6 dai cla cua 5O
do/truyén 710 duéi dang kha nang cta UE, gidng nhu n6 c6 thé béo hidu d6 dai cta cira s
do DL-PRS. M4y chu vi tri sau d6 cé thé 1ap lich c4c tai nguyén DL-PRS 720 va cac tai
nguyén UL-PRS 730 trong ctra sd do/truyén 710 dugc béo hiéu.

Nhu duoc mb ta & trén, tht ca céc tai nguyén UL-PRS (hodc SRS-de-dinh vi) aé
dinh vi ¢c6 thé duoc truyén trong cura sb do/truyén chung, co thé trong tmg vdi clra sb do
DL-PRS nhu dugc dinh rd hién thai. Tuy nhién, c6 thé ¢6 nhidu cira s6 do DL-PRS duge
dinh o, va UL-PRS s& cAn dugc truyén trong cac ctra s6 do nay. Chéng han, thay vi mot
ctra sd do DL-PRS trong d6 tAt ca cac tap tai nguyén DL-PRS dugc mong doi duoc nhén,
¢6 thé c6 mot cira sb do DL-PRS cho mdi tap tai nguyén DL-PRS. Trong truong hop do,
céc tai nguyén UL-PRS ¢6 thé duoc lap lich trong cac clra s& do DL-PRS d6, khién ching

cling 12 cac ctra s6 do/truyén.

Fig.8 1 so d 800 cua nhiéu cira sd do/truyén 810 trong qud trinh d6 ca céc tai
nguyén DL-PRS 820 va c4c tai nguyén UL-PRS 830 duoc lap lich cho UE da cho, theo cac
khia canh ctia sang ché. Trong vi du trén Fig.8, ctra sd do/truyén tha nhét 810a bao gdm
mdt tai nguyén DL-PRS 820 (nghia la chi c6 mot tai nguyén DL-PRS 820 trong tép tai
nguyén DL-PRS d6) va khong c¢6 c4c tai nguyén UL-PRS 830. Cira sd do/truyén thir hai
810b khong nhiing bao gdm mot tai nguyén DL-PRS 820, ma con bao gdm tai nguyén UL-
PRS 830. S& hidu ring, day chi 1a vi du va 6 thé c6 nhiéu hodc it tai nguyén DL va UL-
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PRS hon trong céac cura s6 do/truyén 810.

C6 nhiéu loi ich khac nhau cua viéc truyén PRS duong xudng va dudng 1én trong
clng cira sO do/truyén. Ching han, UE ¢6 thé c6 mitc do trdi nhip ddng hd (clock drift) ndo
d6, va nhu thé, néu (cac) cudc truyén PRS duong xubng va dudng 1én cho phién dinh vi da
cho 1a qua cach xa vé thoi gian (vi du, bén ngoai céc cira sb do/truyén), dong hd c6 thé da
tr6i nhip du dé anh huong dén do chinh x4c cta phép do. Theo mét vi du khac, néu UE
dang chuyén dong, su thay dbi vi tri cia UE gitta (cac) cudc truyén PRS dudng xubng va
dudng 18n cho phién dinh vi da cho c6 thé anh hudng dén d6 chinh xdc néu (cac) cudc

truyén PRS dudng xudng va dudng lén 12 & bén ngoai cua cung ctra sO do/truyén.

Fig.9 minh hoa phwong phap truyén thong khdng day lam vi du 900, theo cac khia
canh ctia sang ché. Phuong phép 900 ¢6 thé dugc thuc hién boi UE (vi du, bét ky trong sb-
cac UE duge md ta & day) gin v&i phién dinh vi véi nhiéu TRP.

(3 910, UE nhén chu hinh DL-PRS chi 6 mot hodc nhiéu tap tai nguyén DL-PRS
cta trudng hgp DL-PRS, trong d6 mdi tp tai nguyén DL-PRS duoc két hop v6i mot TRP
trong sb nhiéu TRP, duge tao cAu hinh c6 chu ky truyén, bao gdbm mot hodc nhiéu tai
nguyén DL-PRS duoc truyén theo chu ky truyén duoc tao cAu hinh cta tap tai nguyén DL-
PRS, trong do mdi tai nguyén DL-PRS duoc lap lich dé duoc 13p lai trén mot hodc nhiéu
khe lién tiép, trong @6 mot tredng hop truyén ctia mot lan lap ciamot hodc nhiéu tai nguyén
DL-PRS clia mdt hodc nhiéu tap tai nguyén DL-PRS twong tng véi mot truong hop DL-
PRS, trong d6 tit ca cac tai nguyén DL-PRS ctia mot hodc nhiéu tap tai nguyén DL-PRS
ctia mot tredong hop DL-PRS duoc 1p lich trong clra s6 thoi gian, va trong d6 khoang thoi
gian cua cua sd thoi gian 14 nhd hon khoéang thoi gian duge xac dinh b&i chu ky truyén
duoc tao cAu hinh cia mot trong s6 mot hodc nhiéu tap tai nguyén DL-PRS. Theo mdt khia
canh, hoat déng 910 c6 thé dugce thuc hién boi bd thu phat WWAN 310, he théng xtr 1y
332, thanh phin bd nhé 340, va/hodc thanh phan dinh vi 342, bat ky hodc tAt ca trong so
d6 c6 thé dugc xem 1a phuong tién dé thuc hién hoat ddng nay.

G 920, UE nhin ciu hinh UL-PRS chi & mt hogc nhiéu tap tai nguyén UL-PRS,
trong d6 mdi tap tai nguyén UL-PRS bao gdm mot hodc nhiéu tai nguyén UL-PRS, va
trong d6 mot hodc nhiéu UL-PRSdugc 14p lich trong clra s6 thoi gian. Theo mot khia canh,
hoat ddng 920 co thé duge thuc hién bodi bd thu phat WWAN 310, hé théng xt ly 332,
thanh phin bo nhé 340, vd/hoic thanh phan dinh vi 342, bat ky hode tht ca trong s6 d6 c6
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thé dwoc xem 12 phuong tién @ thuc hién hoat dong nay.

(930, UE tuy y thuc hién, trong sudt cira sb thoi gian, cac phép do d6i véi cac cude
truyén DL-PRS trén mot hoic nhiéu tai nguyén DL-PRS ctia mdt hodc nhiéu tip tai nguyén
DL-PRS, va bao cdo, dén may chu vi tri, cac sb do ctia cac cudc truyén DL-PRS. Theo mot
khia canh, hoat dong 930 c6 thé duoc thue hién bdi bd thu phat WWAN 310, hé théng XU
I§ 332, thanh phén bo nhé 340, va/hodc thanh phan dinh vi 342, bit ky hogc tAt ca trong s

d6 c6 thé dugce xem 1 phuong tién dé thuc hién hoat dong nay.

0 940, UE tuy chon truyén, trong sudt ctra s6 thoi gian, it nhat mot UL-PRS trén
mot hodc nhiéu tai nguyén UL-PRS. Theo mdt khia canh, hoat dong 940 c6 thé duge thuc
hién boi bo thu phat WWAN 310, hé théng xr 1y 332, thanh phan bd nhé 340, va/hodc
thanh phan dinh vi 342, bét ky hodc tt ca trong sb @6 c6 thé dugc xem 13 phuong tién aé

thue hién hoat dong nay.

Fig.10 minh hoa vi du vé phuong phap 1000 dé truyén thong khong déy, theo cac
khia canh ctia sang ché. Phuong phap 1000 co6 thé dugc thuc hién bai thuc thé dinh vi, nhu
may chu vi tri 230, LMF 270, hodc SLP 272.

3 1010, thue thé dinh vi truyén, dén UE (vi du, bt ky trong s6 cac UE duge md ta
& day) gén véi phién dinh vi v&i nhiéu TRP, cdu hinh DL-PRS chi rd mot hodc nhiéu tp
tai nguyén DL-PRS cua truong hop DL-PRS, trong d6 mdi tap tai nguyén DL-PRS dugc
Kkét hop v6i mot TRP trong sb nhiéu TRP, duoc tao cAu hinh ¢6 chu ky truyén, bao g@)m
mot hodc nhidu tai nguyén DL-PRS duoc truyén theo chu ky truyén duoc tao c4u hinh ctia
tap tai nguyén DL-PRS, trong d6 mdi tai nguyén DL-PRS dugc lap lich dé duoc lap lai
trén mot hodc nhiéu khe lién tiép, trong @6 mot trudng hop truyén cua mot 1an lap ctia mot
hodic nhiéu tai nguyén DL-PRS cta mot hodc nhiéu tap tai nguyén DL-PRS tuong ting véi
mdt trudng hop DL-PRS, trong d6 tAt ca cac tai nguyén DL-PRS ciia mdt hodc nhiéu tap
tai nguyén DL-PRS ctia mot truong hop DL-PRS duoc lap lich trong ctra sb thoi gian, va
trong d6 khoang thoi gian cua clra s4 thoi gian 12 nho hon khoang thoi gian dugce xéac dinh
boi chu ky truyén duoc tao cAu hinh cta mot trong s6 mot hoic nhiéu tap tai nguyén DL-
PRS. Theo mdt khia canh, hoat ddng 1010 ¢6 thé duoc thuc hién boi (cac) giao dién mang
390, hé théng xit Iy 394, thanh phan bd nhé 396, va/hogc modun dinh vi 398, bat ky hodc

tat ca trong s6 d6 ¢6 thé duoc xem 12 phuong tién dé thuc hién hoat dong nay.

&3 1020, thue thé dinh vi truyén, dén UE, cAu hinh UL-PRS chi r mét hoc nhieu
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tap tai nguyén UL-PRS, trong d6 mdi tap tai nguyén UL-PRS bao gdm mdt hodc nhiéu tai
nguyén UL-PRS, va trong d6 mdt hodc nhiéu UL-PRS duoc 14p lich trong clra 36 thoi gian.
Theo mdt khia canh, hoat ddng 1020 co6 thé dugc thue hién bai (cac) giao dién mang 390,
hé théng xit Iy 394, thanh phin bd nhé 396, va/hodc modun dinh vi 398, bét ky hoac tt ca

trong s6 d6 c6 thé dugce xem 1a phuong tién dé thuc hién hoat dong nay.

Nhitng nguoi ¢ hidu biét trung binh trong linh vuc k¥ thudt nay s& danh gia cao
ring thong tin va tin hiéu c6 thé dugc thé hién bang cich st dung bat ky cong nghé va ky
thuét nao khac nhau. Vi du, dit liéu, cac 1énh, cau 1énh, thong tin, tin hiéu, bit, ky hi¢u, va
chip c6 thé duge tham chiéu trong subt phan mo ta & trén co thé dugc thé hién bang dién
4p, dong dién, séng dién tur, tir trudng ho#c hat, trudng quang hoc hoéc hat, hodc bat ky td

hop ctia ching.

Hon nita, nhitng ngudi ¢ hiéu biét trung binh trong linh vic k¥ thudt nay s& danh
gia cao rﬁng cac khbi logic, modun , mach, va céc budc thuat toan minh hoa khéac nhau
duoc mo ta lién quan dén cac khia canh duoc boc 16 & day co thé duoc trién khai dudi dang
phin ctmg dién ti, phan mém mady tinh, hodc t6 hop c4 hai. DPé minh hoa rd rang kha ning
thay thé cho nhau cua phan ciing va phin mém, céc thanh phin, khdi, modun , mach va
céc bude minh hoa khac nhau d duge mo ta chung & trén dudi dang chirc nang cua chung.
Liéu chirc ndng d6 duoc trién khai du6i dang phan cng hay phan mém phu thudc vao cac
rang budc vé thiét ké va Gmg dung cu thé ap dat 1én hé théng tong thé. Nhitng ngudi c6
hiéu biét trung binh trong linh vie k¥ thuat nay c6 thé trién khai chirc ning dwgc mo ta
theo nhiéu cach khac nhau cho ting tng dung cu thé, nhung cac quyét dinh trién khai nhur

vy khong dugc hiéu 1a giy ra sy khac biét v4i pham vi cia sang ché.

Céc khbi logic, modun , va mach minh hoa khac nhau duge md ta lién quan dén cac
khia canh duge boc 16 & ddy c6 thé duge trien khai hodc thue hién véi bo xir ly da dung,
DSP, ASIC, FPGA, hodc thiét bi logic ¢0 thé 14p trinh khéc, céng r&i rac hodc logic bong
bén din, céc thanh phin phin ctmg roi rac, hodc bat ky 0 hop nao cia chiing dugc thiét ké
& thuc hién céc chitc ning duge md ta & day. Bo xir Iy da dung co thé 12 bo vi xit 1y, nhung
trong phurong 4n thay thé, bd xi Iy 6 thé 1a bat ky bd xir 1y, bd diédu khién, vi diéu khién,
hodc maéy trang thai thong thuong nao. B xit ly cling co thé duoc trién khai dudi dang t6
hop ctia céc thidt bi tinh toan, vi dy, t6 hgp ciia DSP va bd vi xtt 1y, nhiéu bo vi xir Iy, mdt

hodc nhidu bd vi xi Iy két hop v6i 16i DSP, hodc bat ky cau hinh nao khac nhu vay.
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Cac phuong phép, trinh ti va/hodc thuat toan duge mo ta lién quan dén cac khia
canh dugce boc 10 & day co thé dugc thé hién truc tiép trong phan cting, trong modun phin
mém duoc thue thi béi bd xtr 1y, hodc két hop c4 hai. Modun phin mém co thé nim trong
bd nhé truy cdp ngiu nhién (RAM), bd nhé flash, bd nhé chi doc (ROM), ROM lép trinh
¢6 thé x6a (EPROM), ROM lap trinh c6 thé x6a bang dién (EEPROM), thanh ghi, dia cimg,
dfa di dong, CD -ROM, hojc bit ki dang phuong tién luu trk ndo khac da biét trong linh
vure k¥ thuat nay. Phuong tién luu trit lam vi du duoc ghép ndi v&i bd xit Iy sao cho bd xut
ly co thé doc thong tin tir, va ghi thong tin vao, phuong tién luu trit. Theo cach khac,
phuong tién luu trit ¢6 thé dugc tich hop vao bd xtt Iy. B xir ly va phuong tién Iuu trlt ¢6
thé ndm trong ASIC. ASIC ¢6 thé nim trong thiét bi dau cudi ngudi dung (vi dy, UE). Theo
c4ch khac, bd xtr ly va phuong tién luu trit ¢ thé tdn tai dudi dang c4c thanh phén ro1i rac

trong thiét bi diu cudi ngudi dung.

Theo mot hodc nhiu khia canh 1am vi du, cac chic ning dugc mo ta co thé duoc
thuc hién trong phan cimg, phin mém, firmware, hoic t& hop bét ky cta ching. Néu duoc
thuc thi trong phin mém, c4c chitc ndng nay c6 thé duoc Iuu trit trén hodc truyén dudi dang
mot hodc nhidu 1énh hoic ma trén phuong tién doc dugc bing may tinh. Phuong tién doc
duoc bing may tinh bao gdm c& phuong tién luu trit trén mdy tinh va phuong tién truyén
thong bao gdm phuong tién bét ky hd tro viéc chuyén chuong trinh méy tinh tir noi nay
dén noi khac. Phuong tién luu trit ¢6 thé 1a bat ky phwong tién san c6 ndo ma may tinh c6
thé truy cap dugc. Vi du, va khong gidi han, phuong tién ¢o thé doc dugc bdi may tinh nhu
vay co thé bao gém RAM, ROM, EEPROM, CD-ROM, hodc b luu trit dia quang khéc,
bd luu trit dia tir hodc cac thiét bi lwu trit tr tinh khac, hodc bat ky phuong tién nao khac
c6 thé duge st dung d& mang hogc luu trit ma chuong trinh mong mudn dudi dang cc 1énh
hodc cAu trac dit liéu va co thé duoc mady tinh truy cép. Ngoai ra, bét ky két nbi nao cling
dugc goi 1a phuong tién ¢o thé doc dugc bai may tinh. Vi du, néu phﬁn mém duoc truyén
tr trang web, mdy chu, hodc nguén tir xa khac bang cap ddng truc, cap s¢i quang, cap X04n
doi, duong day thué bao ky thuat s6 (DSL), hodc cac cong nghé khong day nhu héng ngoai,
vO tuyén, va vi song, thi cap déng truc, cép soi quang, xo04n ddi, DSL, ho#c cac cdng nghé
khong day nhu hdng ngoai, vo tuyén, va vi séng dugc bao gdm trong dinh nghia vé phuong
tién. Pia tir (disk) va dia quang (disc), nhu dugc st dung & déy, bao gdm dia compic (CD),
dia laze, dia quang, dia da nidng ky thuét s6 (DVD), dia mém va dia Blu-ray trong d6 céc
dia tir thwdng tai tao dit li€u bang tir tinh, trong khi c4c dia quang tai tao di liéu quang hoc
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bang tia laze. T hop cia nhitng diéu trén ciing nén dugc bao gdm trong pham vi cua

phuong tién ¢6 thé doc duoc boi may tinh.

Mic du phan boc 106 & trén trinh bay cac khia canh minh hoa cua sang ché, nhung
cAn Iwu ¥ ring cc thay ddi va stra dbi khdc nhau c6 thé dwgc thuc hién & day ma khong
o1 khoi pham vi cua sang ché nhu duoc x4c dinh bai cac yéu ciu bao hd kém theo. Cac
chitc ning, budc va/hodc hoat dong cta yéu cau bao hd phuong phép theo cac khia canh
cua sang ché dugc md ta & day khong cin phai dugc thuc hién theo bét ky tht tu cu thé
nao. Hon nita, mic du céc yéu td ctia sang ché c6 thé dugc mé ta hoic yéu ciu bao ho &

dang s6 it, dang so nhiéu ciing duwgc dur tinh trir khi gioi han ddi v6i so it dugce néu rd rang.
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YEU CAU BAO HO

1. Phuong phép (900) truyén thong khong day duge thuc hién boi thiét bi ngudi dung, user
equipment - UE, gin véi phién dinh vi v6i nhiéu diém truyén nhan, transmission-reception

point - TRP, phuong phép nay bao gdm cac budc:

nhan (910) cdu hinh tin hi¢u tham chiéu dinh vi dudng xudng, downlink positioning
reference signal - DL-PRS, chi rd mot hodc nhiéu tap tai nguyén DL-PRS, trong d6 mdi
tap tai nguyén DL-PRS dugc két hop véi mot TRP trong sé nhiéu TRP, duoc tao cdu hinh
c6 chu ky truyén, bao gdm mot hodc nhiéu tai nguyén DL-PRS dugc truyén theo chu ky
truyén dugce tao cAu hinh cta tip tai nguyén DL-PRS, trong d6 mdi tai nguyén DL-PRS
dwoc lap lich d& duoc 13p lai trén mot hodc nhiéu khe lién tiép, trong d6 mdt truong hop
truyén clia mot 14n lap cia mdt hodc nhiéu tai nguyén DL-PRS trong mdt hodc nhiéu tap

tai nguyén DL-PRS tuong (mg v6i mét truong hop DL-PRS, trong dé

O~

tAt ca cac tai nguyén
DL-PRS ctia mdt hodc nhiéu tap tai nguyén DL-PRS cua trudng hop DL-PRS duoc 1ap
lich trong ctra s6 thoi gian, va trong d6 khoang thai gian cua ctra s6 thoi gian 1a nhoé hon
khoang thoi gian duge xac dinh béi chu ky truyén duge tao cAu hinh ctia mot trong s6 mot
hodc nhiéu tip tai nguyén DL-PRS; va

nhén (920) cAu hinh PRS dudng 1én, uplink PRS - UL-PRS, chi 16 mot hodc nhiéu
tap tai nguyén UL-PRS, trong d6 mdi tap tai nguyén UL-PRS bao gb6m mdt hoic nhiéu tai
nguyén UL-PRS, va trong d6 mdt hodc nhiéu tai nguyén UL-PRS duoc lap lich trong clra

s thoi gian.
2. Phuong phap (900) theo diém 1, phuong phap nay con bao gdm bude:

thuc hién (930), trong sudt ctra s6 thoi gian, cac phép do d6i v6i cac cude truyén
DL-PRS trén mot hodc nhiéu tai nguyén DL-PRS trong mét hodc nhiéu tap tai nguyén DL-
PRS.
3. Phuong phap (900) theo diém 2, phuong phap nay con bao gdm budc:

bdo cdo, dén mdy chu vi tri, mot hodc nhiéu so do cua cac cudc truyen DL-PRS.

4. Phuong phap (900) tk o diém 1, phuong phép nay con bao gdm bude:

truyén (940), trong sudt ctra sb thoi gian, it nhat mot UL-PRS trén mot hodc nhiéu
tai nguyén UL-PRS.
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5. Phuong phép (900) theo diém 1, trong d6 khoang thdi gian tdi da ciia cira s6 thoi gian la

kha ning cua UE, phuong phap nay con bao gdm buée:

truyén, dén méy chu vi tri, khoang thoi gian t0i da cta cira s6 thoi gian.

6. Phuong phap (900) theo diém 5, trong d6 khoang théi gian t0i da clia cira s6 thoi gian

duoc dua trén bang tan s hodc dai tan so ma UE co the diéu chinh dén.

7. Phuwong phap (1000) truyén thong khong day thuc hién bdi thuc thé dinh vi, phuong

phap nay bao gdm céc buéc:

truyén (1010), dén thibt bi ngudi ding, UE, gén véi phién dinh vi v6i nhiu diém
truyén nhin, TRP, cAu hinh tin hiéu tham chiéu dinh vi dudng Xuéng, DL-PRS, chi rd mot
hoidc nhiéu tap tai nguyén DL-PRS ctia truong hop DL-PRS, trong d6 mdi tap tai nguyén
DL-PRS dugc két hop véi mot TRP trong s6 nhiéu TRP, duge tao cAu hinh ¢6 chu ky
truyén, bao g6m mot hodc nhiéu tai nguyén DL-PRS duoc truyén theo chu ky truyén duge
tao cdu hinh cua tip tai nguyén DL-PRS, trong d6 mdi tai nguyén DL-PRS dugec 14p lich
dé duoc lap lai trén mot hodc nhidu khe lién tiép, trong d6 mot trudng hop truyén ctia mot
l4n lip ciia mot hodc nhiéu tai nguyén DL-PRS trong mot hodc nhiéu tap tai nguyén DL-
PRS twong tng v6i mdt trudng hop DL-PRS, trong do tAt ca cac tai nguyén DL-PRS cua
mdt hodc nhidu tap tai nguyén DL-PRS cta truedng hop DL-PRS dugc lap lich trong ctra
s6 thoi gian, va trong d6 khoang thoi gian clia ctra s6 thoi gian 12 nho hon khoang thoi gian
duoc x4c dinh boi chu ky truyén duoc tao cAu hinh ctia mdt trong s6 mot hodc nhiéu tap

tai nguyén DL-PRS; va

truyén (1020), d@én UE, cdu hinh PRS duong 1én, UL-PRS, chi rd mot hogc nhiéu
tp tai nguyén UL-PRS, trong d6 mdi tap tai nguyén UL-PRS bao gdm mdt hodc nhiéu tai
nguyén UL-PRS, va trong d6 mt hodc nhiéu tai nguyén UL-PRS dugc lap lich trong cua
s thoi gian.
8. Phuong phap (1000) theo diém 7, phuong phép nay con bao gbm budc:

nhén, t UE, mot hodc nhidu trong s6 céc sb do cua cac cudc truyén DL-PRS trén

mot hodc nhiéu tai nguyén DL-PRS trong mot hodc nhiéu tap tai nguyén DL-PRS.

9. Phuong phap (1000) theo diém 7, trong d6 khoang thdi gian t6i da ctia cira s6 thoi gian

]a kha ning cua UE, phuwong phdp nay con bao gbm buéc:
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nhan, tr UE, khoang thoi gian t6i da cua cira so thoi gian.

10. Phuong phap (1000) theo diém 9, trong d6 khoéang thoi gian t6i da ctia ctra sb thoi gian

duoc dua trén bing tan sO hodc dai tan so ma UE co thé diéu chinh dén.

11. Phuong phap (1000) theo diém 7, trong d6 khoang thoi gian cta clra 36 thoi gian 1a
mot phan doan ctuia chu ky truyén duoc tao cAu hinh cta mét trong s6 mdt hodc nhiéu tap

tai nguyén DL-PRS.

12. Thiét bi ngudi dung, UE, bao gom:

phuong tién nhén, trong sudt phién dinh vi voi nhiéu diém truyén nhan, TRP, ciu

hinh tin hiéu tham chiéu dinh vi dudng xuéng, DL-PRS, chi r& mot hogc nhiéu tap tai

Ie
T ~oem <

;.
ngp voi Mg

a»
Ll

nguyén DL-PRS, trong d6 mdi tip tai nguyén DL-PRS dugc k
sb nhiéu TRP, duoc tao cAu hinh c6 chu ky truyén, bao gém mot hodc nhiéu tai nguyén
DL-PRS dugc truyén theo chu ky truyén dugc tao cu hinh cta tap tai nguyén DL-PRS,
trong d6 mdi tai nguyén DL-PRS duoc 1ap lich dé duogc lap lai trén mot hodc nhiéu khe
lién tiép, trong @6 mdt trudng hop truyén cia mot Jan lap ctia mot hodc nhiéu tai nguyén
DL-PRS trong mét hodc nhiéu tip tai nguyén DL-PRS twong tng v&i mot trudng hop DL-
PRS, trong d6 tit ca céc tai nguyén DL-PRS ctua mot hodc nhiéu tap tai nguyén DL-PRS
cta trudong hop DL-PRS dugc 1p lich trong cira sb thoi gian, va trong d6 khoang thoi gian
ciia oira sb thdi gian 13 nho hon khoang thoi gian duoc xéc dinh béi chu ky truyén duoc tao
cAu hinh ctia mot trong s6 mot hodc nhiéu tap tai nguyén DL-PRS; va

phuong tién nhin ciu hinh PRS dudng 1én, UL-PRS, chi 16 mdt hodc nhiu tap tai
nguyén UL-PRS, trong d6 mdi tip tai nguyén UL-PRS bao gdm mot hodc nhiéu tai nguyén
UL-PRS, va trong d6 mot hodc nhiéu tai nguyén UL-PRS dugc 1ap lich trong cira s6 thoi

gian.

13. Thuc thé dinh vi bao gém:

phuong tién truyén, dén thiét bi nguoi dung, UE, gén véi phién dinh vi véi nhiéu
diém truyén nhan, TRP, cAu hinh tin hiéu tham chiéu dinh vi dudng xuéng, DL-PRS, chi
& mot hodc nhidu tap tai nguyén DL-PRS cia truong hop DL-PRS, trong d6 mdi tap tai
nguyén DL-PRS dugc Kkét hop véi mot TRP trong s6 nhiéu TRP, duoc tao cAu hinh c6 chu
ky truyén, bao gém mot hoic nhiéu tai nguyén DL-PRS dugc truyén theo chu ky truyén
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dugc tao cAu hinh ciia tip tai nguyén DL-PRS, trong d6 mdi tai nguyén DL-PRS duoc lap
lich dé duoc lip lai trén mot hodc nhiéu khe lién tiép, trong d6 mot trudng hop truyén cua
mot lan 1ap ctia mdt hodc nhiéu tai nguyén DL-PRS trong mot hodc nhiéu tap tai nguyén
DL-PRS tuwong tmg véi mot truong hop DL-PRS, trong do tAt ca céc tai nguyén DL-PRS
ciia mot hodc nhiéu tip tai nguyén DL-PRS cia trudng hop DL-PRS duoc 1ap lich trong
clra sb thoi gian, va trong d6 khoang thoi gian cua cira s6 thoi gian 12 nho hon khoang thoi
gian dugc xac dinh béi chu ky truyén duoc tao cAu hinh cta mot trong sd rncf)‘t hozc nhiéu

tap tai nguyén DL-PRS; va

phuong tién truyén, dén UE, cdu hinh PRS dudng 1én, UL-PRS, chi rd mdt hodc
nhiéu tap tai nguyén UL-PRS, trong d6 mdi tip tai nguyén UL-PRS bao gdm mét hodc
nhiéu tai nguyén UL-PRS, va trong 46 mdt hodc nhiéu tai nguyén UL-PRS dugc l4p lich

trong ctra sO thoi gian.

14. Phuong tién bét _bién doc duoc bang may tinh luu trit cac 1énh thyc thi dugc bang may

tinh, céc 1énh thuc thi duge bang may tinh bao gom:

it nhAt mot 1énh 1énh cho thiét bi ngudi ding, UE, gin véi phién dinh vi v6i nhiéu
diém truyén nhin, TRP, nhan ciu hinh tin hiéu tham chiéu dinh vi dudng xuéng, DL-PRS,
chi 16 mot hodc nhiéu tap tai nguyén DL-PRS, trong d6 mdi tap tai nguyén DL-PRS duoc
két hop véi mot TRP trong s nhiéu TRP, duoc tao cu hinh c6 chu ky truyén, bao gém
mot hodc nhiéu tai nguyén DL-PRS dugc truyén theo chu ky truyén dugc tao cAu hinh cta
tip tai nguyén DL-PRS, trong d6 mdi tai nguyén DL-PRS duoc l4p lich dé duoc lap lai
trén mot hodc nhiéu khe lién tiép, trong @6 mot trudng hop truyén cia mot Jan lip ctia mot
hodc nhiéu tai nguyén DL-PRS trong mdt hodc nhiéu tap tai nguyén DL-PRS twong tng
v&i mot trudng hop DL-PRS, trong do6 tAt ca cac tai nguyén DL-PRS cua mdt hodc nhiéu
tap tai nguyén DL-PRS cua truong hop DL-PRS dugc lap lich trong ctra s6 thoi gian, va
trong d6 khoang thoi gian cla clra 36 thoi gian 1a nhd hon khoang thoi gian dugce xéc dinh
bai chu ky truyén duoc tao cu hinh caa mdt trong s6 mot hoic nhiéu tap tai nguyén DL-

PRS; va

it nhit mot 1énh 1énh cho UE nhén c4u hinh PRS dudng 1én, UL-PRS, chi 13 mot
hodc nhiéu tip tai nguyén UL-PRS, trong d6 mdi tap tai nguyén UL-PRS bao gdm mot
hodc nhiéu tai nguyén UL-PRS, va trong d6 mdt hodc nhiéu tai nguyén UL-PRS dugc lap

lich trong ctra so thoi gian.

52



52280 53/68

15. Phuong tién bat bién doc duoc bang méy tinh luu trit cdc 1énh thyc thi dugc bing may

tinh, cac 1énh thyc thi duoc bang may tinh bao gdm:

it nhit mot 1anh 1énh cho thuc thé dinh vi truyén, dén thiét bi ngudi dimg, UE, gan
v6i phién dinh vi v6i nhidu diém truyén nhan, TRP, cau hinh tin hiéu tham chiéu dinh vi
dudng xudng, DL-PRS, chi rd mot hodc nhiéu tap tai nguyén DL-PRS cta trudng hop DL-
PRS, trong &6 mdi tap tai nguyén DL-PRS dugc két hop v&i mot TRP trong s6 nhiéu TRP,
duoc tao cAu hinh c6 chu ky truyén, bao gém mot hodc nhiéu tai nguyén DL-PRS duogc
truyén theo chu ky truyén duge tao cAu hinh cta tip tai nguyén DL-PRS, trong d6 mdi tai
nguyén DL-PRS dugc lap lich dé dugc 13p lai trén mot hodc nhiéu khe lién tiép, trong do
mdt truong hop truyén ctia mot lan lip ctia mot hodc nhiéu tai nguyén DL-PRS trong mot
ho#ic nhiéu tip tai nguyén DL-PRS tuong tng véi mot truong hop DL-PRS, trong do6 tit ca
céc tai nguyén DL-PRS cta mot hodc nhiéu tap tai nguyén DL-PRS cta trudong hop DL-
PRS duoc 14p lich trong clra 36 thoi gian, va trong d6 khoang thoi gian cla cua s6 thoi gian
12 nho hon khoang thoi gian dugc xac dinh béi chu ky truyén dugc tao cAu hinh ctia mot
trong s6 mdt hoic nhiéu tap tai nguyén DL-PRS; va

it nhAt mot 1anh 1&nh cho thuc thé dinh vi truyén, dén UE, cau hinh PRS dudng lén,
UL-PRS, chi rd mot hodc nhidu tip tai nguyén UL-PRS, trong d6 mdi tap tai nguyén UL-
PRS bao gdbm mot hoic nhiéu tai nguyén UL-PRS, va trong d6 mdt hodc nhiéu tai nguyén

UL-PRS dugec l4p lich trong ctra sb thoi gian.
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14/15

D

Nhén ciu hinh DL-PRS chi rd mét hoic nhiéu tip tai nguyén DL-PRS,
trong d6 mdi tap tai nguyén DL-PRS duoc két hop v6i mot TRP trong sd
nhiéu TRP, dugc tao cAu hinh c6 chu ky truyén, bao gém mot hoic nhidu
tai nguyén DL-PRS duoc truyén theo chu ky truyén dwoc tao ciu hinh ctia

tap tai nguyén DL-PRS, trong d6 moi tai nguyen DL-PRS duoc lap lich dé

ﬁuwn 13p lai trén mot hodc nhidu khe lién ﬁPﬁ trong dd mat trixdng hon

Wal LUV LUGL AU S0 A0 VNP, vy B A1 e I

truyen cu‘a mdt lan 1ap cua mot hodc nhiéu tai nguyén DL-PRS ctuia mét ™~ 910
hodc nhiéu tip tai nguyén DL-PRS tuong ting véi mét trudng hop DL-
PRS, trong d6 tat ca cac tai nguyén DL-PRS ctia mdt hodc nhiéu tap tai
nguyén DL-PRS ctia mot treong hop DL-PRS dugc lép lich trong cura s6
thori gian, va trong d6 khoang thdi gian clia cira s6 thoi gian 14 nhd hon
khoéng thdi gian duoc x4c dinh béi chu ky truyén dugc tao cAu hinh cta
mot trong s6 mot hodc nhiéu tp tai nguyén DL-PRS

Nhén cdu hmh UL-PRS chi rd mgt hodc nhiéu tap tai nguyen UL-PRS,
trong d6 mdi tap tai nguyén UL-PRS bao gbm mét hodc nhiéu tai nguyen
UL-PRS, va trong d6 mot hodc nhiéu UL-PRS dwgc lap lich trong cira so N 920

thoi gian

: Thyc hién, trong sudt ctra sb thoi gian, cac phép do ddi véi cac cude |
| truyen DL-PRS trén mdt hozc nhidu tai nguyen DL-PRS ctia mot hoac '
| nhiéu tap tai nguyén DL-PRS, va béo cdo, dén may chu vi tri, cac sb do lr-\—- 930
| cta cac cude truyén DL-PRS |

! Truyén, trong sudt ctra sb thoi gian, it nh4t mdt UL-PRS trén m6t hodc
nhiéu tai nguyén UL-PRS :'\— 940
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Truyén, dén UE gan véi phién dinh vi véi nhidu TRP, cdu hinh DL-PRS
chi rd mdt hoac nhiéu tip tai nguyén DL-PRS ctia truong hop DL-PRS,
trong d6 mdi tap tai nguyén DL-PRS duogc ket hop v6i mot TRP trong sd
nhiéu TRP, dugce tao cau hmh ¢6 chu k¥ truyén, bao gbm mot hoac nhiéu
tai nguyén DL-PRS duoc truyén theo chu ky truyén dwoc tao cau hinh ca
tap tai nguyén DL-PRS,; trong do mdi tai nguyen DL-PRS dugc 1ap lich aé
dugce 1ap lai trén mdt hodc nhiéu khe lién tlep, trong d6 mdt trudng hop
truyén ctia mét 1an lap ctia mot hodc nhiéu tai nguyén DL-PRS ctia mot
hozc nhiéu tip ta1 nguyén DL-PRS tuwong tng véi mot trudng hop DL-
PRS, trong d6 tét ca cac tai nguyén DL-PRS ctia mdt hodc nhiéu tip ta1
nguyén DL-PRS ctia mdt trudng hgp DL-PRS dwgc lap lich trong cira sd
thdi gian, va trong d6 khoang thoi gian cua cuta sO thoi gian 1a nhd hon
khoang thoi gian duroc xé4c dinh béi chu ky truyén duoc tao cdu hinh ctia

mdt trong sb mot hodc nhiéu tip tai nguyén DL-PRS

Truyén, &n UE, cdu hmh UL-PRS chi rd mdt hodc nhleu tap tai nguyen
UL-PRS, trong 6 mdi tép tai nguyén UL-PRS bao gbm mét hodc nhiéu

tai nguyén UL-PRS, va trong d6 mdt hodc nhiéu UL-PRS duoc lap lich N 1020

trong ctra sO thoi gian

Fig.10
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