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(57) Sang ché d¢ cap dén phuong phép truyén thong, thiét bi truyén thong, tram gdc va hé
thong mang dé tao cdu hinh sy can chinh giita cac ludi tai nguyén khac nhau. Tram gbe
truyén thong tin cin chinh giita luwdi tai nguyén thir nhat hodc truyén din thir nhat sir dung
ludi tai nguyén thir nhat, va ludi tai nguyén thi hai va ludi tai nguyén thir ba. Ludi tai
nguyén thir nhat str dung khoang cach song mang con (Sub-Carrier Spacing, SCS) thir nhat
tir tap thir nhit cua cac SCS, ludi tai nguyén tha hai sir dung SCS thir hai tir tap thir hai cta
cac SCS, ludi tai nguyén thir ba stir dung SCS thir ba tur tap thir hai cua cac SCS. Tram gbe
truyén khéi chudi dong bd (Synchronization Sequence Block, SSB) su dung ludi tai
nguyén thir nhét, va tram gdc truyen kénh chia sé duong xudng vat Iy (Physical Downlink
Shared Channel, PDSCH) thr nhat trong cac khéi tai nguyén dugc gan st dung it nhat mot
ludi tai nguyén trong s6 ludi tai nguyén thir hai va ludi tai nguyén thir ba. Thiét bi nguoi
dung thu thong tin can chinh.
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Linh vwe ky thuat dwoc dé cap

Sang ché dé cap dén hé théng va phuong phap dé truyén thong khong day, va
theo cac phuong an cu thé, sang ché dé cap dén phuong phéap truyén thong, thiét bi
truyén thong, tram gbc va hé théng mang dé chi bao dd 1éch ludi tai nguyén trong cac
cAu hinh dang s6 hoc hdn hop.

Tinh trang ky thudt ctia sing ché

Céc mang di dong thé hé thir nam (5G) 1a thé hé tiép theo dugc d& xuét cua cac
tiéu chuén vién thong vuot xa cac ti€u chuin mang thé hé tht tu hién tai. Mot sd muc
tiéu cua mang 5G bao gbém dung lugng cao hon so v4i mang 4G hién tai, do d6 cho
phép mat dd nguoi dung bang rong di dong cao hon. Mang 5G con dugc dé xuét dé hd
tro truyén thong may-mdy, siéu tin cdy, va truyén thong may quy mo 16n. Ngoai ra,
mang 5G con dugc d& xuét dé cung cip tbc do truyén dir liéu nhanh hon so vdi cac
mang kha dyng hién tai. Tuy nhién, dé dat dugc cac muc dich néu trén, thi ¢6 mot sb
vén dé phai duoc giai quyét.

Céc dang cAu hinh sd hoc khac nhau c6 thé dugc st dung trén cdc kénh khac
nhau. Cac dang cu hinh s& hoc khac nhau c6, vi du, cic khodng cach song mang con
(sub-carrier spacing, SCS) va/hodc tién t6 vong khdc nhau. Truyén dan trén mdi kénh,
stt dung cdu hinh dang s6 hoc tuong tng, dung ludi tai nguyén tuong ung ma bao gobm
cac song mang con dugc dit cach nhau bai SCS cta ciu hinh dang sb hoc. Mot s6
truyén dan co thé xay ra trong cac don vi khéi tai nguyén (resource block, RB), moi
khéi tai nguyén chiém sb song mang con ¢ dinh. Luéi RB ¢6 thé duoc dinh rd dua
trén ludi tai nguyén. Déi v6i truyén dan bét ky trén ludi tai nguyén, thi truyén din s&
str dung tap céc séng mang con trén ludi tai nguyén bao gbm séng mang con tAn sb

thap nhit.
Ban chit ky thuit cia sing ché

Theo mdt khia canh cua sang ché, sang ché dé xuit phuwong phap bao gdm céc

budc: truyén, bo1 tram géc (Base Station, BS), thong tin cdan chinh gitta ludi tai
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nguyén thu nhét hodc truyén dan thir nhét st dung ludi tai nguyén thu nhét, va luéi tai
nguyén tht hai va ludi tai nguyén thtt ba, trong do6 ludi tai nguyén thir nhét sir dung
khoang cach song mang con (SCS) tha nhat tir tap thu nhéit cta cac SCS, ludi tai
nguyén tht hai st dung SCS thir hai tir tap thi hai cua cac SCS, lu6i tai nguyén thu ba
stt dung SCS thtr ba tir tap thr hai cia cac SCS; truyén, béi tram gbe, khdi chudi dong
bo (synchronization sequence block, SSB) str dung ludi tai nguyén thu nhét; truyén,
bai BS, kénh chia sé duong xubng vat 1y (physical downlink shared channel, PDSCH)
thir nhét trong céc khéi tai nguyén duge gan st dung it nhat mot luéi tai nguyén trong
sé ludi tai nguyén th hai va ludi tai nguyén thir ba.

Tuy chon 1a, bude truyén thong tin can chinh bao gdm budc, truyén, boi BS, bao
hiéu van chuyén do 1&ch; trong d6 do léch nay chi béo thong tin can chinh gitta RB cu
thé cua ludi tai nguyén tht hai so véi SSB.

Tuy chon 1a, d 1éch nay con chi bdo su cin chinh gitta RB cu thé cua ludi tai
nguyén thir ba so vdi SSB.

Tuy chon 1a, it nhat mot ludi tai nguyén trong s6 lu6i tai nguyén thu hai va ludi
tai nguyén thu ba la ludi tai nguyén thtr ba va PDSCH thtr nht mang thong tin hé
théng nho nhét con lai (remaining minimum system information, RMSI).

Tuy chon la, tép thu nhat ctia cac SCS bao gom: {15kHz, 30kHz} hodc
{120kHz, 240kHz} hogc {15kHz, 30kHz, 120kHz, 240kHz}.

Tuy chon 14, tap thu hai ctia cac SCS bao g6m: {15kHz, 30kHz} hodc {15kHz,
60kHz} hoic {30kHz, 60kHz} hodc {15kHz,- 30kHz, 60kHz} hodc {120kHz,
240kHz} hodc {60kHz, 120kHz} hodc {60kHz, 120kHz, 240kHz} hoac {15kHz,
30kHz, 60kHz, 120kHz, 240kHz} hodc {7,5kHz, 15kHz} hodc tap cha cua hai hodc
nhiéu tap néu trén.

Theo mot khia canh khac cua sang ché, sang ché dé xuit phuong phap bao gbm
céc bude: thu, boi thiét bi ngudi dung (user equipment, UE), thong tin can chinh gitta
ludi tai nguyén thir nhét hoic truyén dan thu nhét st dung ludi tai nguyén thu nhét, va
luwéi tai nguyén tht hai va ludi tai nguyén th ba, trong do ludi tai nguyén thi nhét st
dung khoang cach song mang con (SCS) thu nhét tir tap tht nhét cta cac SCS, ludi tai
nguyén tht hai st dung SCS thir hai tr tAp tht hai ciia cac SCS, luGi tai nguyén thir ba
sit dung SCS thir ba tir tap tht hai cta cac SCS; thu, bdi UE, khdi chudi dong bd
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(SSB) sit dung ludi tai nguyén thir nhat; thu, boi UE, kénh chia s¢ dudng xudng vat ly
(PDSCH) thur nhét trong cac khdi tai nguyén duoc gan su dung it nhat mot ludi tai
nguyén trong sé lu6i tai nguyén thtt hai va ludi tai nguyén thr ba.

Tuy chon 13, budce thu thong tin can chinh bao gém bude, thu, boi UE, bao hi¢u
van chuyén do 1éch; trong d6 do 1éch nay chi bao thong tin can chinh gitta RB cu thé
ctia lu6i tai nguyén thir hai so v6i SSB.

Tuy chon la, d§ léch nay con chi bao su cin chinh gitta RB cu thé cua ludi tai
nguyén tht ba so v6i SSB.

Tuy chon 1a, it nhit mot ludi tai nguyén trong sb ludi tai nguyén thir hai va ludi
tai nguyén thtr ba la ludi tai nguyén thit ba va PDSCH th¢r nhit mang thong tin h¢
théng nh6 nhit con lai (RMSI).

Tay chon la, tap thtt nhdt cia cdc SCS bao gdm: {15kHz, 30kHz} hogc
{120kHz, 240kHz} hodc {15kHz, 30kHz, 120kHz, 240kHz}.

Tuy chon 13, tép thir hai cta cac SCS bao gom: {15kHz, 30kHz} hodc {15kHz,
60kHz} hodc {30kHz, 60kHz} hodc {15kHz, 30kHz, 60kHz} hodc {120kHz,
240kHz} hodc {60kHz, 120kHz} hodc {60kHz, 120kHz, 240kHz} hodc {15kHz,
30kHz, 60kHz, 120kHz, 240kHz} hodc {7,5kHz, 15kHz} hodc tap cha cua hai hodc
nhiéu tdp néu trén.

Theo mot khia canh khéc cla sang ché, tram gbc duge d& xuét bao gdm: bd xir
ly; va vat ghi bét kha bién co thé doc duoc bing may tinh luu chuong trinh dugc thuc
hién bdi bd xir 1y, chuong trinh bao gbm cac 1énh dé: truyén thong tin can chinh gitra
ludi tai nguyén thir nhét hogc truyén dan thir nhét str dung ludi tai nguyén thu nhét, va
ludi tai nguyén tht hai va ludi tai nguyén thi ba, trong d6 ludi tai nguyén thir nhét sir
dung khoang cach séng mang con (SCS) thu nhét tir tap thu nhét caa cac SCS, ludi tai
nguyén tht hai stt dung SCS thtr hai tr tap thi hai ctia cac SCS, ludi tai nguyén thtr ba
st dung SCS thir ba tir tap thir hai cta cdc SCS; truyén khéi chudi dong bd (SSB) st
dung lu6i tai nguyén thir nhat; truyén kénh chia s¢ duong xubng vat Iy (PDSCH) thu
nhit trong cac khdi tai nguyén dugc gan st dung it nhit mot ludi tai nguyén trong sd

lu6i tai nguyén thir hai va luéi tai nguyén thir ba.
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Tuy chon la, tram gbe dugc tao chu hinh d& truyén thong tin cin chinh bang cach
truyén, béi BS, bao hi€u van chuyén d6 léch; trong d6 do 1éch ndy chi bdo thong tin
cin chinh gitta RB cu thé cia ludi tai nguyén thi hai so v&i SSB.

Tuy chon 13, do léch nay con chi béo su cin chinh gifta RB cu thé cua ludi tai
nguyén thur ba so v6i SSB.

Tuy chon 14, it nhat mot luédi tai nguyén trong s6 ludi tai nguyén thir hai va ludi
tai nguyén tht ba 1a ludi tai nguyén thr ba va PDSCH th&r nhit mang thong tin hé
théng nho nhét con lai (RMSI).

Tuy chon la, tdp thu nhit cta cac SCS bao gdom: {15kHz, 30kHz} hodc
{120kHz, 240kHz} hogc {15kHz, 30kHz, 120kHz, 240kHz}.

Tay chon 13, tép thtr hai cua cac SCS bao gom: {15kHz, 30kHz} hodc {15kHz,
60kHz} hodc {30kHz, 60kHz} hodc {15kHz, 30kHz, 60kHz} hodc {120kHz,
240kHz} hodc {60kHz, 120kHz} hodc {60kHz, 120kHz, 240kHz} hodc {15kHz,
30kHz, 60kHz, 120kHz, 240kHz} hodc {7,5kHz, 15kHz} hodc tdp cha ciua hai hodc
nhiéu tip néu trén.

Theo mdt khia canh khdc cta sang ché, thiét bi ngudi dung duge dé xuét bao
gdm: bo xtr ly; va vat ghi bat kha bién c6 thé doc dugc bang may tinh luu chuong
trinh dugc thue hién bai bd xi Iy, chuong trinh bao gdm céc lénh dé: thu thong tin can
chinh gitta ludi tai nguyén thir nhit hodc truyén dan thu nhét st dung ludi tai nguyén
thir nhét, va lui tai nguyén thir hai va ludi tai nguyén thtr ba, trong do ludi tai nguyén
tht nhét st dung khoang cach séng mang con (SCS) thu nhét tir tap tha nhét cia cac
SCS, luéi tai nguyén thir hai st dung SCS thir hai tr tap tht hai cia cac SCS, luoi tai
nguyén thr ba st dung SCS thir ba tir tép thir hai cia cac SCS; thu khéi chudi dong bd
(SSB) st dung ludi tai nguyén thtr nhat; thu kénh chia sé duong xubng vat Iy
(PDSCH) thtr nhét trong céc khoi tai nguyén duge gan str dung it nhat mot ludi tai
nguyén trong sé lu6i tai nguyén thir hai va ludi tai nguyén thir ba.

Tuy chon 13, UE dugc tao cAu hinh dé thu thong tin can chinh bang cach thu bao
hiéu van chuyén d6 1éch; trong d6 do 1¢éch nay chi b4o thong tin can chinh gitta RB cu
thé ctia ludi tai nguyén thtr hai so v6i SSB.

Tay chon 1a, d6 léch nay con chi bao su cin chinh gitta RB cu thé cta ludi tai

nguyén thir ba so v6i SSB.
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Tay chon 13, it nhat mot ludi tai nguyén trong sé ludi tai nguyén thir hai va luéi
tai nguyén thtr ba 1a luéi tai nguyén thit ba va PDSCH thtr nhit mang thong tin hé
théng nho nhat con lai (RMSD).

Tuy chon la, tap thu nhét cta cac SCS bao gdom: {15kHz, 30kHz} hodc
{120kHz, 240kHz} hoac {15kHz, 30kHz, 120kHz, 240kHz}.

Tuy chon 13, tap thir hai cua cac SCS bao gém: {15kHz, 30kHz} hodc {15kHz,
60kHz} hozc {30kHz, 60kHz} hodc {15kHz, 30kHz, 60kHz} hodc {120kHz,
240kHz} hoic {60kHz, 120kHz} hodc {60kHz, 120kHz, 240kHz} hodc {15kHz,
30kHz, 60kHz, 120kHz, 240kHz} hodc {7,5kHz, 15kHz} hodc tap cha cia hai hodc

nhiéu tap néu trén.
M5 ta vin tit cac hinh vé

Pé hidu day du hon vé sang ché, va cac uu diém cta cta sang ché, thi ¢6 thé
tham khao phan mo ta sau day, két hop vé6i cdc hinh v& kém theo, trong dé:

Fig.1 12 hinh v€ so dd mang ctia hé théng truyén thong;

Fig.2A 12 hinh vé& so db khéi cta thiét bi dién tir lam vi dy;

Fig.2B 1a hinh v& so db khéi cua thiét bi dién tir lam vi du;

Céc hinh vé tr Fig.3 dén Fig.8 1a cac vi du vé cac ludi tai nguyén theo céc
phuong an cua sang ché;

Céc hinh vé tur Fig.9 dén Fig.19 1a cac luu dd ctia cac phuong phap dugc dé xuat
theo sang ché.

Céc sb chi dAn va ky hiéu twong tng trén cac hinh vé khac nhau thuong chi cac
phan tuong Gng trir khi dugc chi bao khac. Cac hinh dugc thé hién dé minh hoa 1o
rang cac khia canh lién quan cta cac phuong an va khong nhét thiét phai dugc thé
hién theo ty 1€.

M6 ta chi tiét sang ché

Phai hiéu ngay tur dAu ring mic du dang thuc hién lam vi du cia mdt hodc nhiéu
phuong 4n dugc cung cép bén dudi, nhung céc hé thdng va/hodc phuwong phéap dugc
boc 16 ¢6 thé dugce thuc hién bang céch st dung s Tuong k¥ thuat bt ky, cho du céac
ky thuét do hién tai da biét hay chua. Sang ché khong bi han ché boi cac dang thuc

hién lam vi dy, hinh V&, va k¥ thuat dugc thé hién bén dudi, bao gé)m cac phuong an
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va dang thuc hién lam vi du duge minh hoa va md ta ¢ day, nhung co thé dugc cai
bién trong pham vi ciia cac diém yéu cdu bao ho kém theo cung voi pham vi day du
clia cac phuong an twong duong.

Cac phuong 4n cua sang ché d& xuit hé thdng va phuong phép ma co thé duoc
stt dung dé hd trg, trong mot s6 truomg hop it nhét 13 3, nhiu céu hinh dang s6 hoc
cing ton tai trong mdt séng mang. Luu y ring céc giai phép hién co chi ¢6 thé hd trg
mot hodc hai c4u hinh dang sb hoc cung tdn tai trong mot séng mang. Ngoai ra, cac
giai phap hién c6 chi co thé hd tro cac céu hinh dang s6 hoc hén hop SCS = f0 va SCS
= 2* f0. C4c phuong 4n cua sang ché d& xuét hd tro cho nhiéu c4u hinh dang s hoc
hon hop linh hoat, SCS = 0 va SCS = 2"* 0, trong d6 n 1a ) nguyen. Dé dat duogc
didu nay, mot s6 phuong 4n khong dua vao mao d4u bao hiéu bd sung bét ky; cac
phuong dn khac dua vao mao dau bao hi¢u nho.

Séng mang con 1a don vi truyén dan nho nhét. Theo mot s phuong an, RB la
don vi 14p lich nho nhit. RB bao gdm tap cac song mang con OFDM c¢6 SCS. Theo
mdt s6 phurong an, SCS ddi v6i truyén dan da cho 1a mot trong s tap dugc chia ty 1€
ctia cac khoang cich song mang con. Theo mdt vi du cu thé, tap nay bao gdm céc SCS
15kHz, 30kHz, 60kHz, 120kHz, va 240kHz. Tuy nhién, cdc phuong an dugc mo ta ¢
day co thé dugc 4p dung cho cac tap SCS khac. Theo mdt sd phuong an, bét luan SCS,
thi mdi RB ¢6 12 séng mang con. v

Vi du vé céc kiéu truyén din ma st dung cic séng mang con hodc RB d truyén
dAn bao gbm:

khéi SS/PBCH (chudi dong bd va khoi kénh quang b so cép), & dudi day goi la
khéi chudi dong bo (SSB);

SI (thong tin hé thong);

RMSI (thong tin hé thdng nho nhat con lai);

PDSCH (kénh chia sé¢ duong xudng vat Iy); va

PUSCH (kénh chia sé duong 1én vat ly)

Khdi tai nguyén (RB) 1a thuét ngir chung, trong truong hop khong c6 gidi han cu
thé, co thé tham chiéu, vi du, tdi khéi tai nguyén vat ly (physical resource block,

PRB), khéi tai nguyén chung (common resource block, CRB), khdi tai nguyén song
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mang, khdi tai nguyén tham chidu hodc khéi tai nguyén ao (virtual resource block,
VRB).

Ludi tai nguyén thir nhét dugc str dung cho SSB trong mién tin sd bao gdm céc
vi tri s6ng mang con dugc ddt cach nhau boi SCS cua SSB. Céc tai nguyén dugc st
dung cho SSB khdc biét & chd sb séng mang con k lién quan dén su bét dau ctia SSB
duoc chi bao trong bang 1 bén dudi. Cac séng mang con ¢ trong mién tan sb. SO song
mang con k lién quan dén su bit dau ctia SSB ¢6 nghia la cac song mang con cua SSB
dwoc danh sé tir 0 dén N-1 voi séng mang con 0 la séng mang con b4t déu cua SSB
(tirc 12 séng mang con nay co thn sé thip nhit). Luc d6, song mang con k la song
mang con thit k trong pham vi néu trén. Bang 1 bén dudi thé hién cac tai nguyén trong
SSB danh cho chudi dong bd so cép (primary synchronization sequence, PSS), chudi
d6ng bo thi cép (secondary synchronization sequence, SSS), PBCH, va ky hi¢u tham

chiéu didu bién (demodulation reference symbol, DM-RS) danh cho PBCH.

Bang 1
Kénh hodc tin | §§ ky hieu OFDM [ 6 séng mang con K
hi¢u lien quan dén sy bt lien quan dén sy bat dau cia SSB
dAu ctia SSB
PSS 0 56,57, ..., 182
SSS 2 56, 57, ..., 182
Thiét dat1ao |0 0,1,...,55,183,184, ...,236
2 48,49, ...,55,183,184, ..., 191
1,3 0,1,...,239
PBCH 5 0,1,...,47,
192, 193, ..., 239
DM-RS danh 1,3 0+vA4+v,8+1,...236+v
0+v,4+v,8+v,..44+v
choPBCH |2 19247,196+7,...236+v

ft nhat mot ludi tai nguyén thir hai dugce su dung cho céac khdi tai nguyén chung,
khéi tai nguyén song mang hodc khéi tai nguyén tham chiéu hogc khdi tai nguyén
Khac. Méi lu6i tai nguyén thit hai khac biét & chd tap céc vi tri gn ké dbi véi cac khoi
tai nguyén, bao gdm sy cén chinh cta it nhit mot bién khéi tai nguyén voi SSB. Khi
dugc st dung trong phan md ta nay, ludi tai nguyén tha nhét 1 luéi tai nguyén bét ky
duoc dinh 1o theo don vi song mang con. Lu6i tai nguyén thtr hai 1a ludi tai nguyén

bt ky dugc dinh 1o theo don vi RB. Co thé ¢6 nhiéu ludi tai nguyén thi hai.

-8
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C6 thé 13, vi du, ludi tai nguyén thir hai danh cho céc khdi tai nguyén chung
chira ndi dung nhét dinh, vi du, danh cho RMSI. C6 thé 12 ludi tai nguyén thir hai khac
danh cho cac khdi tai nguyén chung chira ndi dung khéc, vi du danh cho PDSCH dugc
tao cdu hinh boi b@ nhan dang tam thoi mang vO tuyén—té bao (cell-radio network
temporary identifier, C-RNTI) lap lich ban dn dinh (semi-persistent scheduling, SPS)
va/hoidc C-RNTI tam thoi, va/hodc boi RNTI thong tin hé théng (system information
RNTI, (SI)-RNTTI), va/hodc RNTI tim goi (paging RNTI, (P)-RNTI), va/hodc RNTI
truy nhap ngiu nhién (random access RNTI, (RA)-RNTTI) va/hodc tép tai nguyén didu
khién (control resource set, CORESET) danh cho PDSCH nay, va/hodc PUSCH dugc
tao cAu hinh bai C-RNTIL, va/hodc SPS C-RNTI va/hodc C-RNTT tam thoi.

Trong phan md ta néu trén:

PDSCH hoiic PUSCH dugc tao cAu hinh boi C-RNTI hodc SPS C-RNTI ¢o thé
bao gdm (nhung tity chon la khong bi han ché boi) PDSCH/PUSCH mang dit liéu luu
luong.

PDSCH duge tao chu hinh bsi SI-RNTI ¢6 thé bao gdm (nhung ty chon la
khong bi han ché boi) PDSCH mang thong tin hé théng bao gdbm RMSI, va/hodc
thong tin hé thdng khac (other system information, OSI) va/hodc thong tin hé théng
khéc.

PDSCH duoc tao cdu hinh boi P-RNTI c6 thé bao gdm (nhung tuy chon la
khéng bi han ché bai) PDSCH mang thong tin tim goi.

PDSCH duoc tao chu hinh bdi RA-RNTI ¢6 thé bao gdm (nhung tiry chon 1a
khong bi han ché boi) PDSCH mang thong tin RACH.

RMSI ¢6 thé bao gdm (nhung tity chon la khong bi han ché béi) thong tin hé
thong nho nhét con lai.

Tuy thudc vao cAu hinh, cac kénh co thé dugc truyén véi cac SCS gidng hodc
khic nhau. Do d6, cac RB danh cho céc kénh khac nhau c6 thé c6 SCS gidng hoc
khac nhau.

Tham khao bang 2 bén dudi, dbi voi tin s song mang dudi 6GHz, thi tap cac

hoan vi c6 thé ctia cac SCS duoc thé hién.
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SCS danh cho SSB
(kHz)

SCS cha khoi tai
nguyén chung, vi
du danh cho RMSI
(kHz)

SCS cha khoi tai
nguyén chung, Vi
du danh cho
PDSCH duogc tao

cAu hinh bdi C-
RNTI (kHz)

15 15 15

15 15 30

15 15 60

15 30 15, 30

15 30 60

30 15,30 15, 30

30 15, 30 60

Béang 3

hoén vi ¢6 thé ctia cac SCS dugce the hién.

Tham khao bang 3 bén dudi, d6i v6i tn sb song mang & trén 6GHz, thi tap cac

SCS danh cho SSB
(kHz)

SCS cua khoi tai
nguyén chung, Vi
du danh cho RMSI
(kHz)

SCS cha khéi tai
nguyén chung, Vi
du danh cho
PDSCH dugc tao
chu hinh boéi C-

RNTI (kHz)
120 60, 120 60, 120
120 60, 120 240
240 60, 120 60, 120, 240

Phai hiéu duoc rang cac hoan vi SCS khac so v6i cac hoan vi SCS ¢o trong bang
2 va bang 3 ¢co thé dugc st dung thay thé. Trong bang 2 va bang 3, ludi tai nguyén thir
nhét (cta cac séng mang con) dugc sur dung cho cot thur nhét, va luéi tai nguyén thi
hai twong tng (cua cac khdi tai nguyén) duge st dung cho cac cot thtr hai va thir ba.

Céc ludi tai nguyén nay ¢ thé hodc khong thé dugc can chinh cho SCS khac
nhau. Trong khi UE c6 thé biét ludi tai nguyén thi nhat danh cho SSB, thi UE can c6
kha ndng dé x4c dinh cac ludi tai nguyén thir hai thong qua cac co ché khac nhau.

Cac phuong 4n cla sang ché dé xuit cac phuong phip dé xac dinh va/hodc bao
hiéu su cén chinh gifta cac ludi tai nguyén danh cho SCS khéac nhau, trong d6 cac cAu

hinh dang s hoc hdn hop danh cho PDSCH mang thong tin khac nhau, vi du PDSCH
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mang RMSI st dung SCS 1, PDSCH mang dit liéu luu lugng su dung SCS 2 va
PDSCH mang dit liéu luu lugng st dung SCS 3. Ngoai ra, cac phuong phép nay co
thé duogc str dung dé xac dinh va/hodc bao hiu sy can chinh gitta SSB va khoi tai
nguyén chung cu thé ma c6 thé duge dinh rd thong qua bdo hiéu 16p cao hon, vi du
bao hiéu didu khién tai nguyén vo tuyén, ma cling ¢6 hiéu qua dinh rd Iudi tai nguyén
th hai duoc st dung cho khdi tai nguyén chung cu thé. Vi du, néu bao hiéu chi bdo su
cin chinh gitta SSB ¢6 SCS thir nhét va PDSCH RB #22 ¢6 SCS thwr hai, viéc nay
khong nhitng dinh vi tri RB #22, ma con dinh o ludi tai nguyén theo don vi RB danh
cho PDSCH ma kéo dai bén duéi vi tri RB #22 (bao gbm céc vi tri RB ghn ké bén
dudi vi tri ciia RB #22) va & trén vi tri cua RB# 22 (bao gbm céc Vi tri gan ké & trén
RB #22).

Tham khio Fig.3, dugc thé hién la SSB 104 ma chiém mot phan cta ludi tai
nguyén thir nhét (khong dugc thé hién trén hinh v&) bao gdm céc s6ng mang con co
SCS. Theo mdt s6 phuong an, SCS ciia SSB nay bi han ché thudc vé tap thu nhét cta
SCS. Theo mot vi du cu thé, tap tha nhét ctia SCS danh cho SSB bao gom 15kHz va
30kHz.

UE ¢6 thé thuc hién dong bo va dat duge thong tin hé théng chinh dya trén SSB
104, va dua trén viéc ddng b, thi UE ¢6 thé biét vi tri cua ludi tai nguyén thir nhat.
UE ciing ¢6 thé biét vi tri cua séng mang con tAn sb thap nhét (khong dugc thé hién
trén hinh v&) ctia SSB. Tbéng quat hon, co thé c6 mot sb khdi tham chiéu ma duogc
truyén béi mang, va UE ¢o thé xur 1y @ biét lusi tai nguyén dugc dung cho viée
truyén dan khéi tham chiéu nay.

Puoc thé hién 1a lu6i tai nguyén thir hai 120, dugc thé hién theo don vi RB, dbi
v6i truong hop ma ludi tai nguyén thir hai c6 SCS gidng nhu ludi tai nguyén thlr nhét.
Vi dy, RMSI duoc mang trong ludi thu hai 120, thi ca SSB va RMSI ¢6 thé c6 SCS la
15kHz, hodc ca hai ¢o thé c6 SCS 1a 30kHz. Ludi tai nguyén the hai 120 danh cho
RMSI duoc cin chinh so véi SSB 104 boi do léch 122, ¢6 nghia 1a song mang con tht
nhét ctia RB 122 cu thé duoc st dung cho RMSI trong lu6i tai nguyén thir hai bi léch
theo vi tri tan sd khoi song mang con thu nhét ciia SSB 104 boi do 1éch 122. Theo mot

viducu thé, RB 122 cu thé co6 thé dugc dinh rd st dung bao hiéu 16p cao hon.
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Theo mdt sb phuong an, do Iéch nay duoc bao hiéu cho UE st dung, 4 hoac 5
bit, cho phép tap céc do léch co thé khac nhau. Do d6, st dung 4 hodc 5 bit béo hiéu,
va vi trf duge xéc dinh ctia SSB, thi UE ¢6 thé biét lugi thir hai 120/vi tri cua RB cu
thé dugo sir dung cho RMSI v6i SCS giéng nhau. Ludi thi hai 120 ¢6 thé dugc coi 1a
dong so véi SSB 104 bai lugng dd léch. Do 1éch duge bao hiéu 1a bdi sb cua SCS,
trong trudong hop nay, 1a bdi cua 15kHz. Ludi tai nguyén thtr hai 120 bao gbm tap céac
RB ¢6 thé st dung dugc trong bang thong séng mang, va cling co thé bao gbm céc RB
khong thé st dung hodc hodc RB éo.

Tuy chon thtr nhét — cin chinh luéi tai nguyén thir hai ddi vai tap SCS ¢ song
mang con thip nhét cia SSB vai do 1éch dong.

Theo mot sb phuong an, mdi luéi tai nguyén thtr hai/vi tri ctia RB cu thé, duogc
st dung, vi du, dé truyén dan PDSCH, danh cho tAt ca cac cdu hinh dang s hoc ¢c6 thé
dé truyén dan PDSCH, duogc can chinh v6i song mang con thdp nhét ctia SSB véi do
léch, vi du nhu duge chi bao béi 4 hodc 5 bit bdo hiéu theo don vi SCS 15kHz hoéc
60kHz hodc SCS khac. Tét nhién, phai hiéu ring do léch nay c6 thé duge béo hiéu
theo do phan giai khac so v6i 15kHz hoic 60kHz. Phuong phép nay c6 thé duoc ap
dung dé truyén dan dudng xubng trong té bao so cip trong ung dung phd tan theo cap,
hodc trén dudng 1én hodc duong xubng cua té bao so cip trong phd tan khong theo
¢ap, ma con cd thé dugc ap dung trong cic ngft canh khac.

Mot vi du dugce thé hién trén Fig.3. Nhu duoc mo ta & trén, SSB 104 st dung
SCS 15kHz, va ludi tai nguyén thi hai 120 duoc stt dung cho PDSCH mang RMSI va
<6 SCS 15kHz. Puoc thé hién trén hinh v& 1a ludi tai nguyén thtr hai khac 130 ¢6 SCS
30kHz. Ludi tai nguyén thir hai 130 hodc vi tri cia RB cu thé ¢6 SCS 30kHz dugc can
chinh v6i sébng mang con thip nhét ctia SSB 104 sau khi dich boi lugng do 1éch dong
122. P léch dong c6 don vi la 15kHz. Theo vi du thw hai, ludi tai nguyén thir hai
khac 140 duoc thé hién c6 SCS 60kHz. Trong truong hop nay, ludi tai nguyén thur hai
140 ¢6 SCS 60kHz hodc RB cu thé trén ludi nay duge can chinh voi song mang con
thit nhét ctia SSB 104 sau khi dich boi lugng d6 léch dong 122. Do 1éch dong c6 don
vi la 15kHz.

Theo vi du thit ba (khong duoc thé hién trén hinh V), ludi tai nguyén thir nhat

danh cho SSB bao gém cdc song mang con 6 SCS 30kHz, ludi tai nguyén thi hai
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danh cho PDSCH mang RMSI ¢6 SCS 15kHz, va ludi tai nguyén thtr hai danh cho
PDSCH mang thong tin khac ¢6 SCS 60kHz. Lu6i tai nguyén tha hai c6 SCS 60kHz
ho#c vi tri cia RB cu thé trén ludi nay dugc can chinh v6i song mang con thir nhat
cta SSB sau khi dich bdi lugng do 1éch dong. Do léch dong co6 don vi la 15kHz.

Theo vi du tht tu (khong dugc thé hién trén hinh vé), ludi tai nguyén thlr nhét
danh cho SSB bao gém céac song mang con ¢0 SCS 30kHz, ludi tai nguyén thir hai
danh cho PDSCH mang RMSI ¢6 SCS 30kHz, va luéi tai nguyén thir hai danh cho
PDSCH mang thong tin khac c6 SCS 60kHz. Luéi tai nguyén tha hai c6 SCS 60kHz
hodc vi tri cia RB cu thé trén ludi ndy dugc can chinh vGi RB thtr nhét cia SSB sau
khi dich boi luong do 1éch dong. DP9 léch dong c6 don vi la 15kHz.

Theo vi du th ndm (khong dugc thé hién trén hinh v&), luéi tai nguyén danh cho
SSB bao gdm cdc séng mang con ¢o SCS 120kHz, ludi tai nguyén thir hai danh cho
PDSCH mang RMSI ¢6 SCS 60kHz, va lu6i tai nguyén thtr hai danh cho PDSCH
mang thong tin khac c6 SCS 240kHz. Ludi tai nguyén thr hai c6 SCS 240kHz hodc
RB cu thé trén lugi nay duoc can chinh v&i séng mang con tha nhét cua SSB sau khi
dich béi lugng do léch dong. Do léch dong c6 don vi la 60kHz.

Theo vi du thtr sau (khong dugc thé hién trén hinh v&), luéi tai nguyén danh cho
SSB ¢6 cac song mang con V6 SCS 120kHz, lu6i tai nguyén thi hai danh cho
PDSCH mang RMSI ¢6 SCS 120kHz, va lu6i tai nguyén thir hai danh cho PDSCH
mang thong tin khac c6 SCS 240kHz. Ludi tai nguyén tht hai c6 SCS 240kHz hodc
RB cu thé trén ludi nay duge can chinh v6i song mang con thur nhét ctia SSB sau khi
dich boi lugng d6 1éch dong. Do léch dong c6 don vi 1a 60kHz.

Luu y rang cac vi du ¢ trén co thé duoc két hop, sao cho nhiéu SCS dugc st
dung danh cho hoat dong truyén dan tuong tmg st dung cac ludi tai nguyén thu hai
tuong Ung.

Tuy chon thir hai - cdn chinh ludi tai nguyén thtr hai dbi vai tap SCS co song
mang con thap nhét ctia RB thip nhét ctia RMSI hodc RMSI CORESET.

Theo modt phuong an khac, ludi tai nguyén thir hai danh cho tAt ca cac cdu hinh
dang s6 hoc trong mot tap duge can chinh voi RB thép nhét cia RMSI hodc tép tai
nguyén didu khién (CORESET) RMSL. Su khéc bict giita ty chon thir hai va tly chon

thtt nhét duoc mé t4 & trén 1a & chd vei tiy chon th nhéit, sy can chinh ludi tai
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nguyén/su cdn chinh RB cu thé 14 voi séong mang con thip nhat ctia SSB + do 1éch,
trong khi v6i tiry chon thu hai su can chinh luéi tai nguyén/sy can chinh RB cu thé 1a
voi sébng mang con tan sb thip nhit cia RB thip nhat caia RMSI hodc RMSI
CORESET. Phuong phép nay co thé duogc 4p dung dé truyén din duong xubng trong
té bao so cip trong Umg dung phd tan theo cip, hodc ca duong xubng va duong lén ciia
té bao so cép trong phé tan khong theo cdp, ma con ¢6 thé duoc ap dung trong cac ngit
canh khac.

Vi du tht nhit duoc thé hién trén Fig4. O day, ludi tai nguyén tha nhét (khong
duoc thé hién trén hinh v&) c6 SCS 15kHz, luéi tai nguyén thir hai 120 danh cho
PDSCH mang RMSI ¢6 SCS 15kHz, va dugc thé hién trén hinh v& 1a ludi tai nguyén
thit hai khac 300 danh cho cac RB véi SCS 30kHz. RMSI hogce RMSI CORESET 302
duge thé hién trén ludi 120, bao gdm RB tan s6 thip nhét 304. Lu6i 300 hodc RB cu
thé trén Iui ndy duge can chinh voi RB tin sb thap nhit 304 cia RMSI hodc RMSI
CORESET 302 trong d6 séng mang con tAn sb thép nhit caa RB cu thé duge can
chinh vGi séng mang con tAn s6 thdp nhat danh cho RB tin s6 thdp nhit 304. Theo vi
du thtr hai, dugc thé hién trén hinh v& 1a ludi 310 danh cho luéi tai nguyén thi hai
danh cho cac RB v6i SCS 60kHz. Ludi 310 hodc RB cu thé trén ludi ndy duge can
chinh v6i RB thir nhét 304 ctia RMSI hodc RMSI CORESET 302.

Theo vi du thir ba (khong dugc thé hién trén hinh v&), ludi tai nguyén danh cho
SSB c6 SCS 30kHz, ludi tai nguyén thir hai danh cho PDSCH mang RMSI hodac
RMSI CORESET ¢6 SCS 15kHz, va lugi thir hai khac c6 SCS 60kHz. Ludi tai
nguyén thtr hai c6 SCS 60kHz hodc RB cu thé trén ludi nay dugc can chinh véi RB
thtr nhat cia RMSI hodic RMSI CORESET.

Theo vi du tht tu (khdng duoc thé hién trén hinh v&) ludi tai nguyén danh cho
SSB ¢6 SCS 30kHz, ludi tai nguyén tht hai danh cho PDSCH mang RMSI hodc
RMSI CORESET c¢6 SCS 30kHz, va ludi tai nguyén thi hai khac ¢6 SCS 60kHz.
LuGi danh cho ludi tai nguyén thtr hai ¢6 SCS 60kHz hodc RB cu thé trén ludi nay
dugc cin chinh véi RB thr nhét ctia RMSI hoic RMSI CORESET.

Theo vi du thit ndm (khong dugc thé hién trén hinh v&) ludi tai nguyén danh cho
SSB ¢6 SCS 120kHz, luéi thir hai danh cho PDSCH mang RMSI hoac RMSI
CORESET c¢6 SCS 60kHz, va ludi tai nguyén thur hai khac c6 SCS 240kHz. Ludi
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danh cho luéi tai nguyén tht hai véi SCS 240kHz hodc RB cu thé trén ludi nay duoc
cin chinh v6i RB thir nhat cia RMSI hoiic RMSI CORESET.

Theo vi du thtr sau (khong dugc thé hién trén hinh v&), ludi tai nguyén danh cho
SSB ¢6 SCS 120kHz, luéi tai nguyén thir hai danh cho PDSCH mang RMSI hodc
RMSI CORESET ¢6 SCS 120kHz, va ludi tai nguyén thtr hai khac c6 SCS 240kHz.
Lué6i danh cho ludi tai nguyén thir hai 6 SCS 240kHz hodc RB cu thé trén ludi nay
duoc cin chinh véi RB thir nhét cia RMSI SSB hoic RMSI CORESET.

Tuy chon thir ba - can chinh ludi tai nguyén thir hai dbi voi tap SCS véi ARFCN
ctia UL duoc chi bao trong RMSI, sau khi ARFCN dong duoc phan giai.

Theo mot phuong an khac, @& truyén dan duong lén, ludi tai nguyén thir hai
danh cho tit ca cic cAu hinh dang s6 hoc trong mot tap dugc can chinh bai dd 1éch so
v6i thn sb cla sb kénh tan s6-vo tuyén tuyét d6i (absolute radio-frequency channel
number, ARFCN) ctia duong 1én, nhu duoc chi bao trong RMSI. Do léch ARFCN
duoc chi bao trong RMSI, vi du, str dung 4 hodc 5 bit, c6 thé duoc goi 1a ARFCN
dong. Voi phuong an nay, luéi tai nguyén dugc cin chinh v6i ARFCN dong cua
duong 1én. Cach tiép cin nay co thé, vi du, dugc ap dung cho dudng lén cua té bao so
cép trong phé) tAn khong theo cdp, ma con co thé dugc ap dung trong cac nglt canh
khac.

Céc vi du duoc thé hién trén Fig.5. Pugc thé hién trén hinh ve s6 chi dén 700 13
vi trf tAn s6 cia ARFCN duong 1én. Pidu nay co thé, vi du, 1a ARFCN té bao thu cip
hoic ARFCN duong lén phy. Do léch dong duoc chi bao b&i s6 chi dan 702. Diéu nay
¢6 thé, vi du, dugc chi bao st dung RMSI. Luéi tai nguyén tht hai 710 duoc thé hién
6 SCS 15kHz. Ludi tai nguyén thir hai 710/RB cu thé duoc can chinh voi ARFCN
sau khi ap dung d léch dong 702. Luéi tai nguyén thu hai khidc 720 dugc thé hién c6
SCS 30kHz. Luéi tai nguyén thir hai 720 hodc RB cu thé trén ludi nay dugc can chinh
v&i ARECN sau khi ap dung do 1éch dong 702. Ludi tai nguyén tht hai khac 730 dugc
thé hién c6 SCS 60kHz. Ludi tai nguyén 730 hodc RB cu thé trén lugi nay duoc can
chinh véi ARFCN sau khi ap dung do 1éch ddng 702.

Tuy chon thwr tu - cac ludi tai nguyén cla tip céac cAu hinh dang sb hoc dugc can
chinh véi ARFCN cta Scell/SUL duogc chi bdo trong chu hinh Scell/SUL, sau khi
ARFCN ddng dugc phén giai.
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Theo mdt phuong &n khac, cac ludi tai nguyén cua tAt ca céc cAu hinh dang sb
hoc dugc cin chinh bdi do 1éch so v6i ARFCN cuia té bao thu cip, hodc dudong lén
phu nhu duge chi bao trong cdu hinh dudng lén phu/té bao thu cdp. ARFCN ctia té
bao thir cip hodc dudng 1én phu duge dich béi lugng duge chi bao trong c4u hinh nay,
vi du, st dung 4 hogc 5 bit, c6 thé dugc goi 1a ARFCN dong cia té bao thr cAp hodc
té bao phu. V6i phuong an nay, ludi tai nguyén dugc can chinh voi ARFCN dong cua
té bao thu cdp hodc té bao phu. Cach tiép can nay co thé, vi dy, dugc ap dung cho té
bao thtr cap, dudng 1én phu ma con ¢d thé dwoc ap dung trong cac nglt canh khac.

Céc vi du duoc thé hién trén Fig.6. Dugc thé hién trén hinh v& s chi dan 750 1a
vi tri tan sd cia ARFCN té bao thu cép hodc ARFCN duong lén phu. Do léch dong
duoc chi bao boi sé chi dan 752. Diéu nay c6 thé, vi du, duge chi bao sir dung RMSI.
Ludi tai nguyén thi hai 760 dugc thé hién c6 SCS 15kHz. Ludi th\r hai 760 dugc can
chinh v6i ARFCN té bao thir cAp hodc ARFCN duodng lén phu sau khi ap dung do
léch dong 762. Luéi thir hai khac 770 duoc thé hién c6 SCS 30kHz. Ludi thu hai 770
dwoc can chinh v6i ARFCN té bao thur ¢ép hosic ARFCN duong 1én phu sau khi dp
dung do léch dong 752. Ludi tai nguyén thr hai khac 780 dugc thé hién c6 SCS
60kHz. Ludi tai nguyén 780 dugce can chinh véi ARFCN té bao thir cip hoic ARFCN
duong 1én phu sau khi ap dung do léch dong 752.

Cac phuong én dung bao hi¢u bd sung

Céc phuong an dugc mo ta ¢ trén st dung bao hiéu ma da dugce ap dung cho céac
muc dich khéc, dé chi béo do 1éch dbi véi RMSI hoge ARFCN. Theo mdt phuong an
khac, bao hiéu bd sung duge thuc hién danh cho muc dich chi béo vi tri ludi tai
nguyén thtr hai/vi tri RB cu thé.

B4o hiéu bd sung cung cép thong tin danh cho ludi tai nguyén thir hai. Theo cac
vi du duge mo ta bén dudi, bao hi¢u bd sung 12 bao hiéu RRC, nhung kiéu bdo hiéu
khac c6 thé duge st dung thay thé, vi du, OSI, hodc bao hig¢u danh riéng UE ¢6 thé
duoc st dung.

Thong tin dugc cung cép chi bao vi tri ciia bién RB d6i voi SCS da cho so véi vi
tri cua:

SSB: lu6i danh cho RMSI hodc RB thap nhit cia RMSL,

Lu6i danh cho RSMI CORESET hogc RB thép nhét cia RMSI CORSET.
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Cu thé hon, theo vi du thit nhit, UE xéc dinh vi tri lu6i thit hai/vi tri RB cu thé
dua trén bdo hiéu RRC va vi tri cua SSB.

Theo vi du thir hai, UE xéac dinh vi tri Ju6i tai nguyén thu hai/vi tri RB cu thé
dua trén bao hiéu RRC va luéi tai nguyén duoc st dung danh cho RMSI hoac RB thép
nhat cia RMSL.

Theo vi du thi ba, UE xé4c dinh vi tri ludi tai nguyén thit hai/vi tri RB cu thé dua
trén bao hiéu RRC va lu6i tai nguyén duge su dung danh cho RMSI CORESET hodgc
RB thap nhét cia RMSI CORESET.

Theo vi du tht tw, UE xéc dinh luéi tai nguyén thu hai dya trén b4o hiéu RRC va
ludi tai nguyén c6 SCS 16n nhét duoc st dung danh cho mot trong s6 SSB va RSMI.
Vi du, néu SCS danh cho SSB la 15kHz, va SCS danh cho RMSI 1a 40kHz, thi lac do
SCS 16n nhét 1a 30kHz.

Trong tap thir nhét cia céac vi du dugc goi 1a ty chon A, viéc bao hiéu dugc thuc
hién st dung 4 hogc 5 bit chi bao dd 1éch séng mang con, trong do céc bit nay chi bao
d6 1éch theo don vi khoang cach song mang con gitra bién cua SSB va ludi tai nguyén
ctia RB danh cho RMSI hodc RMSI CORESET, nhu duoc mo ta & trén. Céc vi du s&

duoc mo ta dua vao bang 4 bén dudi.

Béang 4 v

SCS ctia SSB | SCS ctia RMSI | Céc bit bdo higu RRC b | Céc bit bao hiéu RRC bo
(kHz) (kHz) sung danh cho tuy chon A | sung danh cho tuy chon B
15 15 2 bit 1 bit

15 30 1 bit 1 bit

30 15 1 bit 0 bit

30 30 1 bit 0 bit

Trong hang thu nhét ctia bang 4 danh cho tiiy chon A, SCS danh cho PBCH 1a
15kHz, va SCS danh cho RMSI la 15kHz, va 5 bit dugc st dung dé dinh 16 do léch
danh cho RMSI. Néu SCS danh cho Iudi tai nguyén th hai c¢6 thé 1a 15, 30 hodc
60kHz, thi 2 bit b sung ¢6 thé duge sir dung de chi rd vi tri cta ludi tai nguyén thir
hai, theo don vi d6 1éch 15kHz khoi luéi RMSI/RB thap nhat ciia RMSI (duge dinh ro
bt do 1ech thi nhat). Hai bit nay c6 thé duge sir dung dé dinh 16 mot trong sb bon do

léch sau: 0, 15, 30, hodc 45kHz.
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Trong hang thi hai ctia 4 danh cho ty chon A, SCS danh cho SSB la 15kHz, va
SCS danh cho RMSI 1a 30kHz. Trong truong hop nay, 5 bit dugc sir dung dé dinh ro
~ @9 léch danh cho RMSI nhu trude. Néu luéi tai nguyén thi hai khic (vi du danh cho
dir 1iéu) co thé c6 SCS 15, 30 hoic 60kHz, thi 1 bit bd sung c6 thé duoc sur dung aé
dinh 13 vi tri cua ludi tai nguyén tht hai, theo don vi d6 1éch 30kHz (tirc 12 0, 30kHz)
Kkhoi legi RMSI/RB thit nhét cia RMSI (duge dinh rd bdi do 1&ch thir nhat).

Trong hang thr ba va thir tu trong bang 4 danh cho tuy chon A, SCS danh cho
SSB 12 30kHz, va SCS danh cho RMSI 1a 15kHz hodc 30kHz. Trong truong hop nay,
5 bit duoc st dung dé dinh 15 do léch danh cho RMSI nhu trude. Néu ludi tai nguyén
thtr hai khac (vi du danh cho d@r liéu) ¢o thé ¢6 SCS 15, 30 hodc 60kHz, thi 1 bit bd
sung co thé duoc st dung dé dinh ro vi tri cua ludi tai nguyén thr hai, theo don vi d6
léch 30kHz (tirc 12 0, 30kHz) khoi ludi RMSI/RB thép nhat ctia RMSI (dugc dinh 15
bdi do 1éch thir nhat).

Bén vi du trong bang 4 danh cho tuy chon A duoc thé hién trén Fig.7. Fig.7 thé
hién SSB 104 ¢6 SCS 15kHz, va do léch dong 122 gitra SSB 104 va ludi tai nguyén
thir hai 120 danh cho RSMI sir dung luéi tai nguyén ther hai véi SCS 15kHz. Vi
phuong 4n nay, luéi tai nguyén tha hai 800 danh cho dit liéu c6 SCS 15kHz dugc can
chinh véi ludi 120. Ludi tai nguyén thir hai 802 danh cho dit liéu c6 SCS 30kHz co
hai tiry chon c@n chinh véi ludi 120. Luéi tai nguyén tht hai 804 danh cho dir li€u co
SCS 60kHz ¢6 bén tiy chon cin chinh véi ludi 120. |

Pé hd tro tat ca bdn vi du trong bang 4 danh cho tay chon A, thi 2 bit bdo hiu
RRC dugc chi bao cho UE.

Theo céc phuong én khéc, 4 hogdc 5 bit dugc st dung dé chi bao do 1éch theo don
vi séng mang con danh cho SSB gifta bién ciia SSB v6i SCS fo va lu6i RB ¢6 SCS 2
fo. Viée nay duge str dung dé dinh vi tri ludi RB co SCS 2 fo. Phu thudc vao SCS thue
té danh cho luéi tai nguyén thir hai, thi bao hiéu bd sung duge su dung dé dinh vi ludi
tai nguyén thtr hai danh cho SCS thue té, so v6i ludi tai nguyén SCS 2 fo. Diéu nay
dugc goi la “tuy chon B” trong bang 4 bén dudi. Cac bit nay cling co thé duoc st
dung dé dinh vi tri RMSI nhu trude.

Trong hang thir nhét trong bang 4 danh cho tiy chon B, SCS danh cho SSB la
15kHz, va SCS danh cho RMSI la 15kHz, va 4 hodc 5 bit dugc st dung dé dinh ro do
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1éch danh cho RMSI. D¢ léch nay ciing dugc st dung dé dinh vi ludi tai nguyén co
SCS 2 fo = 30kHz. Néu SCS danh cho ludi tai nguyén tht hai (vi du danh cho dir liéu)
¢6 thé 13 15, 30 hodc 60kHz, thi 1 bit bd sung c6 thé duge st dung dé dinh 3 vi tri clia
ludi tai nguyén, theo don vi do léch 15kHz (ttrc 1a 0, 15kHz) khéi luéi tai nguyén co
SCS =2 fo.

Trong hang th hai ctia 4 danh cho tuy chon B, SCS danh cho SSB 1a 15kHz, va
SCS danh cho RMSI 1a 30kHz. Trong truong hop nay, 5 bit dugc st dung dé dinh rd
d6 1éch danh cho RMSI. Do 1éch nay ciing dugc st dung dé dinh vi lu6i tai nguyén co
SCS 2 fy = 30kHz. Néu SCS danh cho luéi tai nguyén thtr hai (vi du danh cho dit liéu)
¢ thé 1a 15, 30 hodc 60kHz, thi 1 bit bd sung c6 thé duoc sir dung dé dinh ro vi tri cia
lu6i tai nguyén thu hai, theo don vi @6 léch 15kHz (tuc la 0, 15kHz) khoi luéi tai
nguyén véi SCS = 2 fo.

Trong hang thtr ba va tht tu trong bang 4 danh cho tiy chon B, SCS danh cho
SSB 1a 30kHz, va SCS danh cho RMSI la 15kHz hodc 30kHz. Trong truong hop nay,
4 hodc 5 bit duge sit dung dé dinh rd do 1éch danh cho RMSI. Do 1éch nay ciing dugc
sir dung dé dinh vi ludi tai nguyén c6 SCS 2 fo = 60kHz. Néu SCS danh cho ludi tai
nguyén thir hai (v du danh cho di liéu) co thé 14 15, 30 hoic 60kHz, thi khong can bit
bd sung dé dinh rd vi tri clia ludi tai nguyén thr hai.

Bén vi du trong bang 4 hodc tuy chon B dugce thé hién trén Fig.8. Fig.8 thé hién
SSB 104 véi fo = SCS 15kHz, va d¢ léch dong 122 gitta SSB 100 va luéi 900 ¢6 2 X fo
— 30kHz. V6i phuong én nay, ludi tai nguyén thtr hai 902 danh cho dit liéu c6 SCS
15kHz duge can chinh véi lugi 900. Ludi tai nguyén thtt hai danh cho dir liéu c6 SCS
30kHz giéng nhu lugi 900. Ludi tai nguyén 906 danh cho dit lidu c6 SCS 60kHz ¢
hai tiry chon can chinh véi ludi 900.

Bang 5 bén dudi chira cac vi du khac.

Bang 5

SCS cta SSB SCS ctia RMSI Céc bit bao hiéu RRC bd sung
(kHz) (kHz) Tuy chon A Tuy chon B
120 60, 120 1 bit 0 bit

240 60, 120 0 bit 0 bit
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Theo mdt s6 phwong an, bdo hi¢u bd sung dugc truyén st dung bao hi¢u RRC, vi
du, st dung RMSI, OSI, hodc bao hiéu danh riéng UE. Theo mot phuong an khac, bao
hidu bd sung dugc truyén st dung bdo hi€u thong tin diéu khién duong xubng
(downlink control information, DCI).

Céc hinh vé ti Fig.9 dén Fig.19 1a cic luu dd cta cac phuong phip duoc dé xuét
theo sang ché.

Fig.9 la hinh v& luu dd ctia phuong phéap dugc d& xuét theo mot phuong 4n cua
sang ché. Phuong phap nay bt dau & Kkhéi 900 v6i viee dinh trude hodc chi bao thong
tin cin chinh gitta ludi tai nguyén thir nhit hodc truyén dan cu thé st dung ludi tai
nguyén thr nhét va it nhat mot ludi tai nguyén thir hai hodc truyén dan cu thé stir dung
it nhat mot lu6i tai nguyén thir hai, ludi tai nguyén thir nhét st dung SCS tir tap thir
nhit ctia SCS, va mdi ludi tai nguyén thr hai st dung SCS tu tép thtr hai cua SCS.
Phuong phap nay tiép tuc & Kkhéi 902 vai viéc truyén hogc thu st dung luéi tai nguyén
tht nhat. Phuong phap nay tiép tuc & Kkhéi 904 véi viée truyén hodc thu sir dung moi
ludi tai nguyén trong s6 it nhat mot ludi tai nguyén thi hai.

Fig.10 la hinh v€ luu dd cia phuong phéap duge dé xuit theo mot phuong an cua
sang ché. Phuong phap nay bat dau ¢ khdi 1000 vai viéc truyén SSB str dung ludi tai
nguyén thr nhét ctia cac song mang con c¢6 SCS thir nhéit. Phuong phap nay tiép tuc &
khéi 1002 v6i vide truyén bao hiéu van chuyén do léch. Phuong phap nay tiép tuc &
Kkhdi 1004 véi viéc truyén kénh chia sé duong xubng vat Iy (PDSCH) thi nhit trong
céc khéi tai nguyén dugc gan st dung ludi tai nguyén thtr hai c6 SCS thu hai, trong d6
su can chinh cta ludi tai nguyén thi hai hodc su cin chinh cua RB cu thé cua truyén
dan PDSCH thtr nhét so véi SSB duge chi béo boi d6 léch. Phuong phap nay tiép tuc
& khéi 1006 véi viec truyén PDSCH thir hai st dung lu6i tai nguyén thtr hai khéac co
SCS tht ba, trong d6 su can chinh cta ludi tai nguyén thtr hai khic hodc su can chinh
ctia RB cu thé cia truyén din PDSCH thir hai so véi SSB duoc chi bdo boi do 1éch.

Fig.11 1a hinh v€ luu dd cua phuong phap dugc dé xuit theo mot phuong 4n cua
sang ché. Phuong phép nay bt ddu & khdi 1100 voi SCS tha nhit va SCS th{ hai tu
tap thu nhét ctia cac SCS va SCS thi ba tir tap tht hai clia SCS. Phuong phap nay tiép
tuc & khoi 1102 véi vige thu SSB stt dung luéi tai nguyén thi nhét c6 cac song mang

con ¢6 SCS thir nhit. Phuong phap nay tiép tuc & khéi 1104 véi viée thu bao higu van
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chuyén do léch. Phuong phap ndy tiép tuc & khéi 1106 véi viée thu kénh chia sé
duong xudng vat ly (PDSCH) thu nhét trong céc khdi tai nguyén dugc gan st dung
lwéi tai nguyén thtt hai c6 SCS thir hai, trong d6 su can chinh cta ludi tai nguyén th
hai hozc su cdn chinh cua RB cu thé cua truyén din PDSCH thir nhét so v6i SSB dugc
chi bAo boi do léch. Phuong phép nay tiép tuc & khdi 1108 véi viée thu kénh chia s¢
dudng xubng vt Iy (PDSCH) thir nhét trong céc khéi tai nguyén dugce géan sir dung
lwdi tai nguyén thu hai c6 SCS thir hai, trong d6 su can chinh cta ludi tai nguyén thi
hai hodc su can chinh ctia RB cu thé cua truyén din PDSCH thir nhét so véi SSB duoc
chi bo béi do lach. Phuong phap nay tiép tuc ¢ khoi 1110 véi viée thu PDSCH thir
hai st dung luéi tai nguyén tht hai khac c6 SCS thir ba, trong d6 sy can chinh cia
luéi tai nguyén tht hai khac hodc sy can chinh ciia RB cu thé cua truyén dan PDSCH
thit hai so voi SSB duoc chi bao bai do 1éch. Phuong phap nay tiép tuc & khéi 1112
v6i SCS thtr nhit va SCS thr hai tir tap thu nhét ctia cac SCS va SCS thur ba tlr tap thir
hai cia SCS.

Fig.12 1a hinh v€& luu dd cua phuong phap duge dé xuét theo mot phuong an cua
sang ché. Phuong phap nay bét dau & Kkhéi 1200 véi viée truyén SSB st dung ludi tai
nguyén thir nhét c6 SCS thir nhat. Phuong phap ndy tiép tuc & khdi 1202 véi viée
truyén béo hiéu van chuyén do léch. Phuong phap nay tiép tuc & khdi 1204 voi vige
truyén PDSCH thw nh4t mang RMSI hodc RMSI CORESET véi luéi tai nguyén thu
hai st dung SCS tu tap tha nhét ctia SCS, trong d6 sy can chinh cua ludi tai nguyén
thtt hai hodc su can chinh ciia RB cu thé cla truyén din PDSCH tht nhit so véi SSB
duoc chi bao bai d leéch.

Fig.13 12 hinh V& luu dd cua phuong phap duge d& xuét theo mot phuong 4n cta
sang ché. Phuong phap nay bit ddu & khéi 1300 véi viée thu SSB st dung ludi tai
nguyén thir nhdt c6 SCS thir nhét. Phuong phép nay tiép tuc & khdi 1302 vai viée thu
béo hiéu van chuyén do léch. Phuong phap nay tiép tuc & khdi 1304 voi viee thu
PDSCH thtt nhit mang RMSI hodc RMSI CORESET vo6i ludi tai nguyén thir hai su
dung SCS tir tap tha nhét cta SCS, trong d6 sy can chinh cua ludi tai nguyén thir hai
hodc sy can chinh cua RB cu thé cia truyén dan PDSCH thu nhét so véi SSB dugc chi

bdo boi do léch.
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Fig.14 1a hinh v€ luu dd cua phuong phap duoc dé xudt theo mot phuong 4n cla
sang ché. Phuong phap nay bt dau & Kkhéi 1400 véi viée truyén SSB st dung ludi tai
nguyén thu nhit ¢6 SCS thir nhit. Phuong phap nay tiép tuc & khdi 1402 voi viée
truyén bdo hiéu van chuyén do léch. Phuong phap nay tiép tuc & khoi 1404 véi vige
truyén PDSCH thtt nhét mang RMSI hogc RMSI CORESET véi ludi tai nguyén thu
hai st dung SCS tur tap tha nhat cia SCS, trong do6 su cdn chinh cua ludi tai nguyén
thtr hai hodc su cin chinh ciia RB cu thé cta truyén din PDSCH thtr nhét so véi SSB
duoc chi béo boi dd 1éch. Phwong phép nay tiép tuc & khéi 1406 v6i vige truyén bao
hiéu van chuyén thong tin can chinh cia luéi tai nguyén tha hai khac hodc RB cu thé
danh cho SCS tir tap thir hai cia SCS so v6i luéi tai nguyén thtr hai hodc RB cu thé
danh cho PDSCH mang RMSI hodc RMSI CORESET. Phuong phdp nay tiép tuc &
Kkhdi 1408 véi viec truyén kénh chia sé duong xubng vat ly (PDSCH) thtr hai trong cac
khéi tai nguyén dugce gan str dung ludi tai nguyén thir hai khac.

Fig.15 1a hinh v€& luu dd cta phuong phap duge dé xuét theo mot phuong an cta
sang ché. Phuong phap nay bit dau & khdi 1500 v6i viée thu SSB st dung ludi tai
nguyén thtt nhat ¢6 SCS thir nhét. Phuong phap nay tiép tuc & khdi 1502 voi vige thu
bao hiéu van chuyén do léch. Phuong phap nay tiép tuc & khdi 1504 vai viéc thu
PDSCH thtt nhit mang RMSI hodc RMSI CORESET voi ludi tai nguyén thir hai st
dung SCS tur tap tht nhat cta SCS, trong d6 su cén chinh cla ludi tai nguyén thtr hai
hodc sur cdn chinh ciia RB cu thé cla truyén din PDSCH thit nhit so v6i SSB dugc chi
béo bai do 1éch. Phuong phap nay tiép tuc & khoi 1506 véi viée thu bdo hiéu van
chuyén thong tin can chinh cta ludi tai nguyén thu hai khac hodc RB cu thé danh cho
SCS tir tap thir hai ciia SCS so voi lu6i tai nguyén thtr hai hodc RB cu thé danh cho
PDSCH mang RMSI hodc RMSI CORESET. Phuong phdp nay tiép tuc & khéi 1508
v&i viee thu kénh chia sé duong xubng vat ly (PDSCH) thr hai trong cac khdi tai
nguyén duge gan sir dung ludi tai nguyén thr hai khac.

Fig.16 1a hinh v€ luu d6 cua phuong phap duge dé xuit theo mot phuong dn ctua
sang ché. Phuong phap nay bit dau & khdi 1600 véi viée truyén SSB st dung ludi tai

nguyén thur nhét ¢6 SCS thir nhat tir tap th nhét ctia SCS. Phuong phap nay tiép tuc &
Kkhéi 1602 véi viée truyén bao hiéu vén chuyén do léch gitta ludi tai nguyén thu nhét

va luéi tai nguyén thir hai c6 SCS thir ba gap do6i SCS thur nhit. Phuong phap nay tiép
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tuc & khdi 1604 véi viée truyén bdo hiéu van chuyén thong tin can chinh cia ludi tai
nguyén tht hai twong ing danh cho mdi SCS trong tap tht hai ctia SCS so v6i ludi tai
nguyén th hai danh cho SCS thit ba. Phuong phap nay tiép tuc & khdi 1606 vai vige
truyén kénh chia s¢ duong xudng vat ly (PDSCH) hogc kénh chia sé duong lén vat ly
(PUSCH) trong cac khéi tai nguyén duogc gan st dung it nhit mot ludi tai nguyén
trong s cac ludi tai nguyén thir hai tuong ung.

Fig.17 1a hinh v& luu dd cta phuong phap dugc dé& xuét theo mot phuong an cta
sang ché. Phuong phéap nay bt diu & khdi 1700 voi viée thu SSB str dung ludi tai
nguyén thir nhét c6 SCS thir nhat tir tap thir nhéit caa SCS. Phuong phap nay tiép tuc &
khdi 1702 véi viée thu bdo hiéu van chuyén do léch gifra luéi tai nguyén thi nhét va
luéi tai nguyén thir hai ¢6 SCS thir ba gap doi SCS thir nhit. Phuong phép nay tiép tuc
& khéi 1704 véi viée thu bao hi¢u van chuyén thong tin can chinh cia ludi tai nguyén
thir hai twong trng danh cho mdi SCS trong tap tht hai ctia SCS so voi ludi tai nguyén
tht hai danh cho SCS thir ba. Phuong phap nay tiép tuc & khdi 1706 voi viée thu kénh
chia s¢ duong xudng vat Iy (PDSCH) hodc kénh chia sé duong lén vét ly (PUSCH)
trong céac khéi tai nguyén dugc gan su dung it nhit mét ludi tai nguyén trong sb céc
lu6i tai nguyén thir hai twong Ung.

Fig.18 1a hinh v& luu dd cua phuong phap dugc d& xuit theo mot phuong an cua
séng ché. Phuong phép nay bat dau ¢ Kkhéi 1800 véi viéc thu chi bio vé do léch
ARFCN (absolute radio-frequency channel number) khoi ARFCN duong Ién, ARFCN
té bao thu cip hoic ARFCN dudng 1én phu. Phuong phdp nay tiép tuc & khéi 1802
v6i viée truyén kénh chia sé duong 1én vat ly (PUSCH) trong cac khéi tai nguyén
duoc gan sir dung ludi tai nguyén, trong d6 su can chinh cua ludi tai nguyén/RB cu
thé so véi ARFCN duong 1én, ARFCN té bao thit cip hoge ARFCN duong lén phu
duoc chi bao bai do 1éch ARFCN.

Fig.19 la hinh v& luu d6 cua phuong phap duge dé xuét theo mot phuong an cta
sang ché. Phuong phap nay bat diu & khdi 1900 véi viée truyén chi béo vé do 1éch
ARFCN (absolute radio-fruency channel number) khoi ARFCN duong 1én, ARFCN té
bao thir cip hodc ARFCN duong 1én phu. Phuong phép nay tiép tuc & khéi 1902 véi

viéc thu kénh chia sé duong 1én vat ly (PUSCH) trong cac khdi tai nguyén duogc gan

str dung ludi tai nguyén, trong do sy can chinh cua ludi tai nguyén/RB cu thé so véi
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ARFCN dudng lén, ARFCN té bao thtr cép hodc ARFCN dudng 1én phy duge chi béao
boi do 1éch ARFCN.

Fig.1 1 hinh v& thé hién h¢ thong truyén thong 1am vi du 100 ma trong d6 céc
phuong an cua sang ché ¢6 thé duogc thuc hién. Néi chung, hé thdng truyén thong 100
cho phép nhiu phan t&r khong déy va c¢o day truyén thong dit liéu va ndi dung khéc
v6i nhau. Muc dich cta hé théng truyén thong 100 c6 thé 1a cung cAp ndi dung (tiéng
no6i, dit liéu, video, doan vin ban) qua hoat dong quang ba, truyén phat co gidi han,
truyén phét tur thiét bi nguoi dung dén thiét bi nguoi dung, v.v.. H¢ théng truyén thong
100 ¢6 thé van hanh bang céch chia sé cdc tai nguyén ching han nhu bang thong.

Theo vi du nay, h¢ thdng truyén thong 100 bao gbm thiét bi dién t (Electronic
Device, ED) 110a-110c, cac mang truy nhép vO tuyén (Radio Access Network, RAN)
120a-120b, mang 16i 130, mang dién thoai chuyén mach cong cdng (Public Switched
Telephone Network, PSTN) 140, mang internet 150, va cac mang khac 160. Méc du
s6 lugng céc thanh phan hodc phan tt nhét dinh dugc thé hién trén Fig.1, nhung s6 -
luong cac thanh phan hodc phé‘m tr phu hop bét ky co thé c6 trong hé théng truyén
thong 100.

Cac ED 110a-110c dugc tao cAu hinh dé van hanh, truyén thong, hodc ca hai,
trong hé théng truyén thong 100. Vi dy, céc ED 110a-110¢ duogc tao céu hinh dé
truyén, thu hodc ca hai qua cac kénh truyén thong khong déy hoac co day. Mdi ED
110a-110c dai dién cho thiét bi phia nguoi dung phit hop bét ky va c6 thé bao gdm céc
thiét bi nhu (hodc c6 thé dugc goi 1a) thiét bi ngudi ding (UE), bd truyén/thu khong
day (wireless transmit/receive unit, WTRU), tram di dong, don vi thué bao ¢b dinh
hodc di dong, dién thoai di dong, tram (STA), thiét bi truyén thong kiéu may (MTC),
thiét bi hd tro ky thuat sb ca nhan (personal digital assistant, PDA), dién thoai thong
minh, méy tinh x4ch tay, may tinh, may tinh bang, cam bién khong day, hodc thiét bi
dién tir nguoi dung.

Trén Fig.1, céc RAN 120a-120b lan lugt bao gdm céc tram gbe 170a-170b. Mbi
tram géc 170a-170b dugc tao cAu hinh dé lien két khong day véi mot hodce nhiéu ED
110a-110c d& cho phép truy nhap vao tram gdc 170a-170b bat ky khac, mang 16i 130,
PSTN 140, mang internet 150, va/hoic cac mang 160 khac. Vi du, cac tram géc 170a-
170b ¢6 thé bao gf‘)m (ho#c 1a) mot hoac nhidu thiét bi da biét, chang han nhu tram thu
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phat gbc (base transceiver station, BTS), Node-B (NodeB), NodeB tién shoas
(eNodeB), eNodeB thuong tru, gNodeB, diém truyén dan (transmission point, TP), bd
didu khién tai hién truong, diém truy nhap (access point, AP), hodac bo dinh tuyén
khong day. ED 110a-110c bét ky co thé duoc tao cau hinh thém hodc b6 sung dé lién
két, truy nhép, hodc truyén thong v6i tram gbc 170a-170b bét ky khéc, mang internet
150, mang 16i 130, PSTN 140, cac mang khac 160, hoac dang két hop bét ky cua cac
mang néu trén. HE thdng truyén thong 100 c6 thé bao gdm céc RAN, ching han nhu
RAN 120b, trong do6 tram gbc 170b tuong tng truy nhadp mang 16i 130 qua mang
internet 150, nhu dugc thé hién trén hinh ve&.

Céc ED 110a-110c va céc tram gdc 170a-170b 1a céc vi du vé thiét bi truyén
thong ma co thé duogc tao cAu hinh dé thuc hién mot sd hodc toan bd chuc nang
va/hodc cac phuong an dugc mo ta & day. Theo phuong dn duoc thé hién trén Fig.1,
tram géc 170a tao thanh mot phﬁn ctia mang RAN 120a, ma co6 thé bao g61n cac tram
gbe, (cac) bd didu khién tram gbc (BSC), (cac) bd diéu khién mang v tuyén (radio
network controller, RNC), cdc nit chuyén tiép, phan t&r , va/hodc thiét bi khac. Tram
gbe 170a, 170b bat ky c6 thé 12 mot phan t&r, nhu duoc thé hién trén hinh V€, hodc
nhiéu phan t, dugc phan bd trong RAN tuong Ung, hodc ngugc lai. Do do, tram gbe
170b tao thanh mot phan cia mang RAN 120b, ma c6 thé bao gdm céc tram gde, phan
tir, va/hodc thiét bi khéc. Mdi tram gbc 170a-170b truyén va/hode thu cdc tin hi¢u
khong day bén trong ving hodc khu vuce dialy cu thé, doi khi con duoc goi la “té bao”
hodc “viung phu”. Té& bao con c6 thé duoc chia thanh cdc cung té bao, va tram gbe
170a-170b c6 thé, vi du, trién khai nhiéu bd thu phat dé cung cép dich vu cho nhiéu
cung té bao. Theo mot s6 phuong an ¢6 thé dugc thiét 1ap cac té bao dang pico hodc
femto trong d6 c6 hd trg k§ thudt truy nhap vO tuyén. Theo mot s6 phuong an, nhiéu
bo thu phat co thé duogc st dung cho mai t& bao, vi du bang cach st dung kg thuat
nhidu diu vao-nhidu dau ra (multiple-input multiple-output, MIMO). S6 lugng RAN
120a-120b duoc thé hién trén hinh v& chi la vi du. S6 luong RAN bAt ky co thé duge
trién khai khi thiét ké hé thong truyén thong 100.

Céc tram gdc 170a-170b truyén thong véi mot hodc nhiéu ED 110a-110c qua
mot hodc nhiéu giao dién khong gian 190 bang cach st dung cac lién két truyén thong

khong day vi du tin s vo tuyén (radio frequency, RF), séng vi ba, hdéng ngoai (IR),
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v.v.. Cac giao dién khong gian 190 co thé st dung k¥ thuét truy nhép vo tuyén phu
hop bét ky. Vi du, hé théng truyén théng 100 c6 thé sir dung mot hodc nhiéu phuong
phap truy nhap kénh, ching han nhu da truy nhap phén chia ma (code division
multiple access, CDMA), da truy nhdp phéan chia thoi gian (time division multiple
access, TDMA), da truy nhdp phan chia tan sd (frequency division multiple access,
FDMA), FDMA truc giao (orthogonal FDMA, OFDMA), hoic FDMA don song
mang (single-carrier FDMA, SC-FDMA) trong céc giao dién khong gian 190.

Tram gbc 170a-170b c¢6 thé thuc hién k§ thuat truy nhép vo tuyén mat dat
(Terrestrial Radio Access, UTRA) h¢ thdng truyén thong di dong toan cau (Universal
Mobile Telecommunication System, UMTS) dé thiét 1ap giao dién khong gian 190
bing cach sir dung CDMA bang rong (wideband CDMA, WCDMA). Pé lam duoc
nhu vay, tram géc 170a-170b c6 thé thuc hién céac giao thuc chang han nhu HSPA,
HSPA+ tuy chon bao gdm HSDPA, HSUPA hodc cd hai. Ngoai ra, tram gbc 170a-
170b c6 thé thiét 1ap giao dién khong gian 190 v6i E-UTRA tién hoa bang cach st
dung LTE, LTE-A, v&/hodc LTE-B. Dugc du tinh 1a h¢ théng truyén thong 100 ¢6 thé
str dung chirc nang da truy nhap kénh, bao gdm céc so dd nhu dugc mo ta ¢ trén. Cac
k§ thudt vo tuyén khac dé thyc hién giao dién khong gian bao gdm IEEE 802.11,
802.15, 802.16, CDMA2000, CDMA2000 1X, CDMA2000 EV-DO, 1S-2000, 1S-95,
1S-856, GSM, EDGE, va GERAN. Tét nhién, cac so dd da truy nhap va cic giao thae
khong day khéc c6 thé dugc st dung.

Cac RAN 120a-120b truyén thong véi mang 15i 130 dé cung cép cho cac ED
110a-110c cac dich vu khéac nhau chéng han nhu tiéng noi, dit liéu, va cac dich vu
Kkhac. Cac RAN 120a-120b va/hodc mang 161 130 ¢6 thé truyén thong truc tiép hoic
gidn tiép v6i mot hodc nhidu cdc RAN khéc (khong duge thé hién trén hinh v&), ma co
thé dugc phuc vu truc tiép hoic khong dugc phuc vu truc tiép b&i mang 16i 130, va ¢
thé hodc khong th& trién khai cung mot k¥ thuét truy nhap vo tuyén nhu RAN 120a,
RAN 120b hoic ca hai. Mang 16i 130 cling ¢6 thé phuc vy nhu cdng truy nhép gitta (i)
cac RAN 120a-120b hodc cic ED 110a-110c hodc c4 hai, va (ii) cac mang khac
(Chéng han nhu PSTN 140, mang internet 150, va cdc mang khac 160). Ngoai ra, mot
sé hodc tht ca cac ED 110a-110c ¢o thé bao gdm chirc ning @2 truyén thong véi cac

mang khong day khac qua cac lien két khong day khac nhau bang cach sir dung cac k¥
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thuat va/hodc giao thirc khong déy khac nhau. Thay vi truyén thong khong day (hodc
thém vao d6), cac ED co thé truyén thong qua cac kénh truyén thong c6 ddy v6i nha
cung cép dich vu hodc chuyén mach (khong duoc thé hién trén hinh v€), va mang
internet 150. PSTN 140 c6 thé bao gdm céc mang dién thoai chuyén mach dé cung
cép dich vy dién thoai cli (plain old telephone service, POTS). Mang internet 150 ¢o
thé bao gdm mang mdy tinh va cdc mang con (intranets) hogc ca hai, va cac giao thirc
lién két, ching han nhu IP, TCP, UDP. Cac ED 110a-110c ¢6 thé 1a c4c thiét bi da ché
d6 c6 kha ning vén hanh theo nhidu k¥ thuat truy nhap vo tuyén, va lién két nhiéu bd
thu phat cAn thiét dé hd tro cac ky thuat truy nhap néu trén.

Céc hinh v& tir Fig.2A va Fig.2B 1a hinh v& thé hién céc thiét bi 1am vi du ma c6
thé thuc hién cac phuong phap va nguyén ly theo sang ché. Cu thé 1a, Fig.2A thé hién
mot ED 110 lam vi du, va Fig.2B thé hién mot tram géc 170 lam vi du. Céac thanh
phan nay c6 thé duoc st dung trong hé thong truyén thong 100 hodc trong hé théng
phu hgp khac.

Nhu dugc thé hién trén Fig.2A, ED 110 bao gbm it nhat mot bd phan xu Ly 200.
Bo phén xir ly 200 thuc hién cdc hoat dong xur ly khéac nhau cua ED 110. Vi du, b
phan xir 1y 200 c6 thé thye hién mé hoéa tin higu, xit 1y di licu, didu khién cong suét,
xu ly nhap/xuét, hogc chirc nang khic bét ky cho phép UE 110 van hanh trong hé
thong truyén thong 100. B phén xur ly 200 cling ¢6 thé duge tao cAu hinh dé thuc
hién mot s6 hodic toan bd chtrc nang va/hodc cac phuong an dugc mo ta chi tiét hon &
trén. Mai bd phan xir 1y 200 bao gdm thiét bi x&r 1y hodc tinh toan phu hop bat ky
duoc tao cdu hinh dé thuc hién mot hodc nhiéu hoat dong. Mbi bd phan xt ly 200 co
thé, vi dy, bao gém bo vi xtr ly, bd vi didu khién, bo xt ly tin hi¢u sb, mang cdng kha
1ap trinh bang trudong, hodc mach tich hop chuyén dung.

ED 110 cling bao gdm it nhat mot bd thu phat 202. B thu phit 202 dwoc tao chu
hinh dé didu bién dit liéu hodc ndi dung khac dé truyén dan boi it nhat mot anten hodc
bd diéu khién giao dién mang (Network Interface Controller, NIC) 204. B¢ thu phat
202 con duge tao chu hinh dé gidi didu bién dir lidu hodc ndi dung khic duge thu béi
it nhét mot anten 204. M3i bo thu phat 202 bao gom két chu phi hop bt ky dé tao ra
céc tin hiéu dé truyén dan khong day hodc co day va/hodc xt Iy céc tin hi¢u duogc thu

khong day hodc co day. M3i anten 204 bao gdm két cu phu hop bét ky dé truyén
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va/hodc thu cac tin hiéu khong day hoic c6 day. Mot hodc nhiéu bd thu phat 202 c6
thé duge str dung trong ED 110. Mot hodc nhidu anten 204 ¢6 thé duge st dung trong
ED 110. Mac du dugc thé hién 12 mdt don vi chirc ndng, nhung bd thu phat 202 cling
¢6 thé duge thuc hién bing céch sir dung it nhat mot bd truyén va it nhat mot bo thu
riéng biét.

ED 110 con bao gém mot hodc nhiéu thiét bi nhép/xuét 206 hoidc cac giao dién
(ching han nhu giao di¢n c6 déy v6i mang internet 150). Cac thiét bi nhap/xuat 206
cho phép tuong tdc véi ngudi dung hogc thiét bi khac trong mang. M3i thiét bi
nhap/xuit 206 bao gbdm két cau phi hop bét ky dé cung cap thong tin cho hodc thu
thong tin tir nguoi dung, chéng han nhu loa, micrd, vung phim, ban phim, man hinh,
hodc man hinh cam Gng, bao gbm cdc giao dién truyén thong mang.

Ngoi ra, ED 110 bao gdm it nhat mot bo nh¢ 208. BO nhé 208 luu céc 1énh va
dit liéu dugce st dung, dugc tao ra, hodc duoc thu thap boi ED 110. Vi du, bd nh¢d 208
¢6 thé luu céc 1énh phé”m mém hodc cdc modun dugc tao cAu hinh dé thuc hién mot
hodc toan bd chitc ning va/hodc cac phuong an duge md ta & trén va dugc thuc hién
béi (cac) bd phan xir 1y 200. Mdi bo nhé 208 bao odm (c4c) thiét bj truy tim va nhé
kha bién va/hodc bét kha bién phit hop bt ky. Loai bd nh¢ phtt hop bét ky c6 thé duge
st dung, ching han nhu bd nh¢ truy nhép ngau nhién (Random Access Memory,
RAM), bd nhé chi doc (Read Only Memory, ROM), dia cung, dia quang, thé modun
nhan dang thué bao (Subscriber Identity Module, SIM), thé nhd, thé nhd dang SD
(secure digital, SD), va by nh¢ tuong tu. |

Nhu duoc thé hién trén Fig.2B, tram goc 170 bao gdm it nhit mot bd phan xir 1y
250, it nhit mot bo truyén 252, it nhét mot bg thu 254, mot hode nhidu anten 256, it
nhét mot bo nhé 258, va mot hode nhiéu thiét bi hoge giao dién nhap/xuit 266. Bo thu
phét, khong dugc thé hién trén hinh v&, c6 thé dugc st dung thay thé cho bd truyén
252 va bd thu 254. Bo lap lich 253 ¢o thé dwoc ghép ndi véi bo phan xur 1y 250. Bo
1ap lich 253 ¢6 thé duoc chira trong hodc dugc van hanh riéng biét véi tram géc 170.
B6 phan xir ly 250 thuc hién cac hoat dong xu ly khac nhau cua tram géc 170, chéng
han nhu ma hoéa tin hiéu, xu ly dit liéu, didu khién cong sudt, xir 1y nhap/xudt, hodc
chtre nang khac bét ky. B phan xt ly 250 ciing co thé dugc tao cAu hinh dé thuc hién

mot s6 hodc toan bd chirc nang va/hodc cic phuong an dugc mo ta chi tiét hon & trén.
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M3i bd phan xt Iy 250 bao gdm thiét bi xt Iy hodc tinh toan phtt hop bét ky dugc tao
céu hinh dé thue hién mdt hodc nhidu hoat dong. M6i bo phan xur Iy 250 ¢6 thé, vi du,
bao gébm bd vi xur ly, bd vi didu khién, bd xit 1y tin hiéu s6, mang cong kha 1ap trinh
bang trudong, hodc mach tich hop chuyén dung.

M&i bd truyén 252 bao gbm két cu phu hop bét ky dé tao ra cac tin hiéu dé
truyén din khong ddy hodc c6 day véi mot hodc nhiéu ED hodc céc thiét bi khac. Moi
b6 thu 254 bao gdm két cAu phi hop bt ky dé xir Iy cdc tin hiéu duge thu khong day
hoic c6 day tur mot hodc nhidu ED hoic cac thiét bi khac. Mac du dugce thé hién 1a céc
b0 phén riéng biét, it nhéat mot bd truyen 252 va it nhat mot bo thu 254 ¢ thé duoc két
hop thanh bd thu phat. M>3i anten 256 bao gém két cAu phu hop bat ky dé truyén
va/hodc thu céc tin hiéu khong ddy hodc c6 day. Mic du anten chung 256 duoc thé
hién trén hinh v& 1a dugc ghép nbi v6i ca bod truyén 252 va bo thu 254, nhung mot
hodc nhiéu anten 256 ¢6 thé duoc ghép nbi véi (cac) bd truyén 252, va mot hodc nhiéu
anten riéng biét 256 ¢o thé duoc ghép ndi voi (cac) bo thu 254. Madi bd nhé 258 bao
¢dm (c4c) thiét bi truy tim va nh¢ kha bidn va/hoiic bét kha bién phu hop bat ky ching
han nhu cac bd nhé duge md ta & trén két nbi véi ED 110. BO nh¢ 258 luu céc 1€nh va
dir liéu duge st dung, dugc tao ra, hodc duge thu thap bdi tram géc 170. Vi du, bd
nhé 258 ¢6 thé luu cac 1énh phﬁn mém hoic cac mddun dugc tao cAu hinh dé thuc
hién mdt hodc toan by chirc nang va/hodc cac phuong én duge mo ta o trén va dugc
thuc hién bai (c4c) bd phan xtr Iy 250.

M3 thiét bi nhap/xuét 266 cho phép tuong tic v6i nguoi dung hode thiét bi khac
trong mang. M3i thiét bi nhap/xuit 266 bao gbm két cdu phu hop bét ky dé cung clp
thong tin cho hodc thu/cung cép thong tin tir ngudi dung, bao gém cac giao di¢n
truyén thong mang.

Cac két cu khung da duoc 42 xuét 1a cac két cAu linh hoat dé sir dung voi cac
céu hinh dang s& hoc khac nhau. Céu hinh dang sé hoc dugc dinh nghia la tap cac
thong s§ 16p vat ly cta giao dién khong gian ma dugc su dung dé truyén thong tin
hiéu cu thé. Chu hinh dang s6 hoc dugc mo ta lién quan dén it nhat SCS va khoang
thoi gian ky hiéu OFDM, va ciing ¢6 thé duoc dinh 15 boi cac thong sé khac ching
han nhu chidu dai bién ddi Fourier nhanh (Fast Fourier Transform, FFT)/FFT nguoc

(Inverse Fast Fourier. Transform IFFT), chiéu dai khe thoi gian truyén dan, va chiéu
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dai hodc khoang tién t6 vong (Cyclic Prefix, CP). Theo mdt s6 dang thuc hién, dinh
nghia cua c4u hinh dang s6 hoc ciing ¢ thé bao gdm mot dang song trong s6 mot sb
dang séng ung vién duge sir dung @& truyén thong tin higu. Cac dang song ung ctr ¢O
thé c¢6 thé bao gébm, nhung khong han ché boi, mot hodc nhiéu dang séng tryc giao
hogc khong truc giao dugc chon tir trong sb cac dang song sau day: ddn kénh phan
chia tin sb truc giao (Orthogonal Frequency Division Multiplexing, OFDM), OFDM
duoc loc (Filtered-OFDM, F-OFDM), da soéng mang gian loc (Filter Bank Multi-
Carrier, FBMC), da song mang dugc loc chung (Universal Filtered Multicarrier,
UFMC), don kénh phan chia tin s6 suy rong (Generalized Frequency Division
Multiplexing, GFDM), da truy nhap phéan chia tdn sd don séng mang (Single Carrier
Frequency Division Multiple Access, SC-FDMA), da truy nhép phan chia ma da song
mang chudi ky hiéu mat do thip (Low Density Signature Multicarrier Code Division
Multiple Access, LDS-MC-CDMA), didu bién goi dang song wavelet (Wavelet Packet
Modulation, WPM), dang séng nhanh hon so v6i Nyquist (Faster Than Nyquist,
FTN), dang séng ty sd cong suit dinh trén trung binh thap (low Peak to Average
Power Ratio Waveform, low PAPR WF), da truy nhap phén chia mau (Pattern
Division Multiple Access, PDMA), da truy nhdp phan ving ludi (Lattice Partition
Multiple Access, LPMA), da truy nhép trai tai nguyén (Resource Spread Multiple
Access, RSMA), va da truy nhap ma thua (Sparse Code Multiple Access, SCMA).

Cac chu hinh dang sb hoc ndy co thé ¢6 kha ning mo rong theo chiéu ma céc
SCS ctia cac cdu hinh dang sb hoc khéac nhau 1a boi s6 ctia nhau, va cac chiéu dai khe
thoi gian cla cac c4u hinh dang s hoc khac nhau ciing 1a bdi s6 ctia nhau. Thiét ké co
thé md rong nhu vay trén nhidu ciu hinh dang sb hoc cung cap nhiéu loi ich cho viéc
thuc hién, vi du tdng khoang thoi gian ky hi¢u OFDM c6 thé md rong trong ngft canh
song cong phén chia thoi gian (TDD).

Theo mdt khia canh ctia sang ché, phuong phap duoc & xuit bao gdm céc budc:
dinh truéc hodce chi bao thong tin can chinh gitta ludi tai nguyén tha nhét hodc truyén
dan cu thé str dung ludi tai nguyén thu nhat va it nhat mot ludi tai nguyén tha hai hodc
truyén dan cu thé str dung it nhét mot ludi tai nguyén thir hai, lu6i tai nguyén thir nhét

st dung SCS tur tap thu nhét ctia SCS, va mdi ludi tai nguyén thtr hai st dung SCS tu
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tap thir hai ctia SCS; truyén hodc thu st dung ludi tai nguyén thur nhét; truyén hodc thu
str dung mdi ludi tai nguyén trong s6 it nhat mot ludi tai nguyén thir hai.

Tay chon 13, budc dinh trude hodc chi bdo thong tin cdn chinh bao gbm budc
truyén thong tin can chinh.

Tay chon 13, budc dinh trude hodc chi bao thong tin can chinh bao gbm budc thu
thong tin cdn chinh.

Theo mdt khia canh khéac cua sang ché, phuong phép dugc d& xuht bao gdm céc
budc: truyén SSB st dung ludi tai nguyén thtr nhat cua cac séong mang con c6 SCS
thir nhét; truyén bdo hiéu van chuyén do léch; truyén kénh chia sé duong xubng vat ly
(PDSCH) thtr nhét trong cac khéi tai nguyén duge gan str dung ludi tai nguyén thir hai
¢6 SCS thit hai, trong d6 su cdn chinh cua ludi tai nguyén thtr hai hodc sy can chinh
ctia RB cu thé ciia truyén din PDSCH thir nhét so véi SSB duge chi béo boi do 1&ch;
truyén PDSCH tht hai st dung ludi tai nguyén tht hai khac c6 SCS thtr ba, trong do
su cdn chinh cua ludi tai nguyén thtr hai khéac hodc su cin chinh cua RB cu thé cta
truyén din PDSCH thit hai so véi SSB duge chi bao boi do 1éch; trong d6 SCS thu
nhét va SCS thr hai tir tap thir nhét ctia cac SCS va SCS thir ba tir tap thu hai cla
SCS.

Theo mot khia canh khac cta sang ché, phuong phap dugc @& xuét bao gom céc
bude: thu SSB st dung ludi tai nguyén thir nhat cta cac song mang con c6 SCS thu
nhét: thu bao hidu van chuyén do 1éch; thu kénh chia s¢ duong xudng vat Iy (PDSCH)
thir nhét trong céc khéi tai nguyén dwoc gan st dung ludi tai nguyén tht hai c6 SCS
thir hai, trong d6 sw cdn chinh cua ludi tai nguyén thir hai hodc sy can chinh ctia RB
cu thé cta truyén din PDSCH thtt nhét so véi SSB duge chi bio b&i do léch; thu
PDSCH thir hai st dung ludi tai nguyén thir hai khac ¢6 SCS thtr ba, trong do su can
chinh cta ludi tai nguyén thr hai khac hodc sy cin chinh cua RB cu thé cla truyén
din PDSCH thtr hai so v6i SSB dugc chi bao bdi do 1éch; trong do6 SCS thu nhét va
SCS thir hai tir tap thu nhét ctia cac SCS va SCS thir ba tir tap th hai cia SCS.

Theo mot khia canh khac cua sang ché, phuong phép dugc d& xuét bao gdbm cac
bude: truyén SSB st dung ludi tai nguyén thar nhét ¢6 SCS tht nhét; truyén bao higu
van chuyén do léch; truyén PDSCH tht nhét mang RMSI hogec RMSI CORESET véi
Juéi tai nguyén tht hai st dung SCS tu tap thr nhat cia SCS, trong d6 su can chinh

-31-



38580

ctia ludi tai nguyén thi hai hodc sy can chinh ctia RB cu thé cua truyén dan PDSCH
thtr nhét so véi SSB duoc chi bdo béi do 1éch.

Tay chon 13, phuong phap nay con bao gdm bude truyén PDSCH thtr hai str
dung ludi tai nguyén thu hai khac v6i SCS tr tap thir hai cia SCS, trong do song
mang con 0 danh cho tap thu hai ctia SCS trung khép véi song mang con 0 danh cho
tap thu nhét ctia SCS trong khéi tai nguyén thdp nhat danh cho PDSCH mang RMSI
hoic RMSI CORESET,

Theo mdt khia canh khac cua sang ché, phuong phap duge d& xuht bao gdbm céc
bude: thu SSB st dung ludi tai nguyén thir nhit c¢6 SCS thir nhét; thu bdo hiéu van
chuyén d6 1éch; thu PDSCH tha nhét mang RMSI hodc RMSI CORESET voi ludi tai
nguyén tht hai str dung SCS tur tap thu nhét caa SCS, trong dé su can chinh cta ludi
tai nguyén thtr hai hodc su can chinh ctia RB cu thé cla truyén din PDSCH thtr nhét
s0 voi SSB duoc chi bao bai do 1€ch.

Theo mét khia canh khéc cta sang ché, phuong phéap dugc d& xuit bao gdm cac
budce: truyén SSB st dung ludi tai nguyén thr nhét c6 SCS thtr nhét; truyén béo higu
van chuyén do léch; truyén PDSCH thir nhat mang RMSI hodc RMSI CORESET voi
lwdi tai nguyén thu hai st dung SCS tr tap tho nhét ctia SCS, trong do6 su can chinh
ctia ludi tai nguyén thu hai hodc sy can chinh ciia RB cu thé cta truyén dan PDSCH
thir nhit so v6i SSB dugc chi bdo boi d6 1éch; truyén bdo hiéu van chuyén thong tin
cin chinh ctia ludi tai nguyén thr hai khdc hodc RB cu thé danh cho SCS tur tap thu
hai ctia SCS so v6i ludi tai nguyén thir hai hoge RB cu thé danh cho PDSCH mang
RMSI hodc RMSI CORESET; truyén kénh chia sé¢ duong xubng vat ly (PDSCH) thu
hai trong cac khéi tai nguyén duoc gén stt dung ludi tai nguyén thir hai khac.

Theo mét khia canh khéc cta sang ché, phuong phép dugc & xuét bao gdbm cac
buée: thu SSB st dung ludi tai nguyén tht nht c6 SCS thu nhat; thu bao hiéu vén
chuyén d6 léch; thu PDSCH tha nh4t mang RMSI hodac RMSI CORESET voi ludi tai
nguyén tht hai st dung SCS tur tap thor nhét cia SCS, trong d6 sy can chinh ctia ludi
tai nguyén thtr hai hodc sy can chinh cua RB cu thé cua truyén din PDSCH thtr nhét
s0 v6i SSB duoc chi bdo boi do 1éch; thu bao hiéu van chuyén thong tin can chinh ctia
lugi tai nguyén thir hai khac hoac RB cu thé danh cho SCS tur thp thi hai cta SCS so
v6i lu6i tai nguyén thir hai hode RB cu thé danh cho PDSCH mang RMSI hodc RMSI
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CORESET: thu kénh chia sé duong xudng vét ly (PDSCH) thir hai trong cac khdi tai
nguyén dugc gan st dung ludi tai nguyén thir hai khac.

Theo mdt khia canh khéc cta sang ché, phuong phép duge @& xuét bao gdm céc
bude: truyén SSB st dung ludi tai nguyén thir nhit ¢6 SCS thir nhat tir tp th@r nhét
ciia SCS: truyén bao hiéu vén chuyén d 1éch gitra ludi tai nguyén tha nhét va luéi tai
nguyén thtr hai ¢6 SCS thir ba gdp ddi SCS thur nhAt; truyén bdo hiéu van chuyén
thong tin cin chinh cta ludi tai nguyén thir hai tuong Ung danh cho mdi SCS trong sd
tap thir hai ciia SCS so voi luéi tai nguyén tht hai danh cho SCS thir ba; truyén kénh
chia sé duong xubng vat ly (PDSCH) hodc kénh chia sé dudng lén vat ly (PUSCH)
trong cac khéi tai nguyén dugc gan st dung it nhat mot luédi tai nguyén trong sb céc
lu6i tai nguyén thi hai twong Gng.

Theo mot khia canh khac cta sang ché, phuong phép duge d& xuét bao gdm céc
bude: thu SSB sit dung luéi tai nguyén thir nht c6 SCS thi nhét tir tap thir nhét cta
SCS: thu béo hiéu van chuyén do léch gita ludi tai nguyén thix nhét va luéi tai nguyén
thtt hai ¢6 SCS thir ba gdp doi SCS thir nhét; thu bdo hiéu van chuyén thong tin cén
chinh ctia ludi tai nguyén thu hai twong Gng danh cho mdi SCS trong sb tap thu hai
ctia SCS so vai luéi tai nguyén tht hai danh cho SCS thir ba; thu kénh chia sé duong
xubng vat Iy (PDSCH) hogc kénh chia sé duong 1én vat ly (PUSCH) trong cac khéi tai
nguyén dugc gan st dung it nhat mot ludi tai nguyén trong sb cac ludi tai nguyén thu
hai twong ung.

Tuy chon 14, su can chinh dugc chi bao boi do léch co nghia la séng mang con
tAn sb thap nhét ctia mot ludi tai nguyén/SSB/RB cu thé bi 1éch khoi séng mang con
tAn s thap nhét cua ludi tai nguyén/RB cu thé khac boi lwong dugc chi bao boi do
1éch nay.

Tuy chon 1a, khéi tai nguyén cu thé dugc tao céu hinh béi bao hiéu 16p cao hon.

Tuy chon 14, tap thir nhét caa SCS bao gom:

{15kHz, 30kHz} hodc {120kHz, 240kHz} hodc {15kHz, 30kHz, 120kHz,
240kHz}

Tuy chon 13, tap thi hai cua SCS bao gom:

{15kHz, 30kHz} hodc {15kHz, 60kHz} hodc {30kHz, 60kHz} hodc {15kHz,
30kHz, 60kHz} hodc {120kHz, 240kHz} hodc {60kHz, 120kHz} hodac {60kHz,
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120kHz, 240kHz} hodc {15kHz, 30kHz, 60kHz, 120kHz, 240kHz} hodc {7,5kHz,
15kHz} hoic tap cha ctia cac tp néu trén.

Theo mét khia canh khéc cua sang ché, phuong phép duge d& xuit bao gdm céc
budc: thu chi bao cta do 1éch ARFCN (absolute radio-fruency channel number) khoi
ARFCN duong 1én, ARFCN té bao thir cdp hogc ARFCN duong 1én phu; truyén kénh
chia sé dudng lén vat ly (PUSCH) trong cac khéi tai nguyén dugce géan st dung ludi
thtr hai, trong d6 sw can chinh cta ludi tai nguyén/RB cu thé so v6i ARFCN dudong
lén, ARFCN té bao thtr cAp hoic ARFCN dudng lén phu duge chi bdo boi do léch
ARFCN.

Theo mét khia canh khac cua sang ché, phuong phéap dugc d& xuét bao gdm céc
budc: truyén chi bao cta dd léch ARFCN (absolute radio-fruency channel number)
khéi ARFCN duong 1én, ARFCN té bao tht cép hoiic ARFCN duong 1én phuy; thu
kénh chia sé dudng lén vat Iy (PUSCH) trong cac khdi tai nguyén dugc gan st dung
ludi thir hai, trong d6 sw can chinh cta ludi tai nguyén/RB cu thé so v6i ARFCN
duong 1én, ARFCN té bao thir cdp hoic ARFCN dudng 1én phu duoc chi bao boi do
léch ARFCN.

Tay chon 1a, bude thu chi bao bao gébm budc thu chi bdo nhu mdt phan cua
RMSI hoic thong tin hé théng khéc.

Tuy chon la, budc thu chi bao dugc thuc hién nhu mot phén cua té bao thur cép
hogc cdu hinh dudng 1én thir cép.

Tuy chon 13, luéi tai nguyén c6 SCS la mo6t SCS trong sb 15kHz, 30kHz, 60kHz,
120kHz, va 240kHz.

Tuy chon 14, do léch dugc chi bao st dung 4 hodc 5 bit.

Theo mdt khia canh khac cla sang ché, UE dugc dé xuét duoc tao céu hinh dé
thuc hién mot trong sb cac phuong phép duge tom tit & trén hodc dugc md ta trong
phén md ta sang ché.

Theo mét khia canh khéc cua sang ché, tram géc duogc dé xuét dugc tao cAu hinh
dé thuc hién mot trong s6 cac phuong phap dugc tom tat & trén hodc dugc mo ta trong
phén mo ta sang ché.

Mic du mot s6 phuong an da dugce thé hién trong phan mo ta sang ché, nhung

nén hiéu rang cac hé théng va phuong phép duge boc 16 ¢6 thé dugc thé hién dudi
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phidu hinh thite cu thé khac ma khong ndm ngoai pham vi cua sang ché. Céac vi du
duoc thé hién trong phan mo td sing ché duge coi 1a cac vi du minh hoa va khong
nham han ché, va sng ché khong bi han ché boi cac phén mé ta chi tiét duge néu &
day. Vi du, cac phén tir hodc thanh phﬁn khac nhau c6 thé dugc két hop hodc tich hop
trong hé théng khac hodc cic d4u hiéu nhét dinh c6 thé bi bo qua hodc khong dugc
thuc hién.

Ngoai ra, cac k¥ thudt, hé théng, hé théng con va phuong phép dugc mo ta va
thé hién trong cac phuong 4n khdc nhau nhu 14 cac k¥ thuat, hé théng, hé théng con va
phuong phép roi rac hodc riéng biét co thé duoc két hop hogc tich hgp voi cac hé
thdng, mddun, k§ thut hodc phuong phéap khac ma khong nam ngoai pham vi cta
sang ché. Cac muc khac duoc thé hién hodc thao luén nhu viéc dugc ghép nbi hodc
ghép ndi truc tiép hodc truyén thong voi nhau o thé 1a viéc dugc ghép ndi gian tiép
hogc truyén thong qua mot sb giao dién, thiét bi, hodc thanh phan trung gian bing
dién, co khi hogc cach khac. Nguoi co hiéu biét trung binh vé linh vuc k§ thuat nay co
thé thuc hién cac phuong 4n thay d6i, phuong an thay thé, va phuong an bb sung va
cac phuong an nay c0 thé duoc thuc hién ma khong nim ngoai pham vi duge boc 10 ¢

day.
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YEU CAU BAO HO

1. Phuong phap truyén thong bao gbm cac bude:

truyén, boi tram gbc (base station, BS), thong tin cin chinh gifta ludi tai nguyén
thir nhat hodc truyén dan cu thé st dung ludi tai nguyén thi nhét, va it nhat ludi tai
nguyén thir hai, trong do ludi tai nguyén thir nhét st dung khoang cdch séng mang con
(sub-carrier spacing, SCS) thir nhat, va ludi tai nguyén thir hai st dung SCS th hai;

truyén, béi BS, khdi chudi déng bd (synchronization sequence block, SSB) st
dung ludi tai nguyén thar nhat;

truyén, boi BS, truyén dan kénh chia s¢ duong xudng vét 1y (physical downlink
shared channel, PDSCH) thu nhét st dung luéi tai nguyén thtr hai;

truyén, bsi BS, bao hiéu thu nhét vén chuyén dd 1éch chi bdo thong tin can
chinh; va

truyén, béi BS, truyén dan PDSCH thtr hai trong cac khéi tai nguyén (resource
block, RB) dugc gan st dung ludi tai nguyén thir ba c6 SCS thir ba, trong d6 thong tin
cin chinh 12 & gitra khi tai nguyén (RB) cu thé ca it nhét ludi tai nguyén thir hai so
véi SSB, hoac

trong d6 thong tin can chinh la ¢ gitra RB cu thé cua ludi tai nguyén thir ba so
véi SSB.
2. Phuong phap theo didm 1, trong d6 SCS thu hai va SCS thir ba 1a tr tap thu hai cua
céc SCS bao gdm mot tap trong sb hodc tap cha cua céc tap trong s6 {15kHz, 30kHz},
{15kHz, 60kHz}, {30kHz, 60kHz}, {15kHz, 30kHz, 60kHz}, {120kHz, 240kHz},
{60kHz, 120kHz}, {60kHz, 120kHz, 240kHz}, {15kHz, 30kHz, 60kHz, 120kHz,
240kHz}, hodc {7,5kHz, 15kHz}.
3. Phuong phép theo diém 1, trong do truyén din PDSCH th(r hai mang thong tin hé
thong nhd nhét con lai (remaining minimum system information, RMSI).
4. Phuong phap theo diém 1, trong d6 SCS thir nhét 13 tir tap thir nhat cta cac SCS
bao gébm mot tdp trong s6 {15kHz, 30kHz}, {120kHz, 240kHz}, hodc {15kHz,
30kHz, 120kHz, 240kHz}.
5. Tram gdc (BS) bao gom:

bo xt ly; va
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vt ghi bt kha bién ¢6 thé doc dugc bing may tinh luu chuong trinh dé thuc

hién béi bo xir Iy, chuong trinh nay bao gdm céc 1énh dé:

truyén thong tin can chinh gilta ludi tai nguyén thi nhit hodc truyén dan cu
thé sir dung ludi tai nguyén thu nhét, va it nhat luéi tai nguyén thu hai, trong do ludi
tai nguyén thu nhét st dung khoang cach song mang con (SCS) thtr nhét, va ludi tai
nguyén thir hai st dung SCS thr hai;

truyén khéi chudi dong bo (SSB) st dung ludi tai nguyén thir nhat;

truyén truyén dan kénh chia s¢ duong xubng vat 1y (PDSCH) thir nhét str dung
ludi tai nguyén thir hai;

truyén bao hiéu thu nhét van chuyén d6 1éch chi bao thong tin can chinh; va

truyén truyén din PDSCH thir hai trong cac khéi tai nguyén (RB) dugc gén sir
dung ludi tai nguyén thr ba co SCS tht ba,

trong d6 thong tin can chinh la ¢ gitta khdi tai nguyén (RB) cu thé cta it nhat
lwéi tai nguyén tht hai so voi SSB, hodc

trong d6 thong tin can chinh la & gitra RB cu thé cua ludi tai nguyén thir ba so
vai SSB.
6. BS theo diém 5, trong d6 SCS thu hai va SCS tha ba 1a tir tap tht hai cta cdc SCS
bao gdbm mot tap trong sb hodc tap cha cua céc tap trong s6 {15kHz, 30kHz}, {15kHz,
60kHz}, {30kHz, 60kHz}, {15kHz, 30kHz, 60kHz}, {120kHz, 240kHz}, {60kHz,
120kHz}, {60kHz, 120kHz, 240kHz}, {15kHz, 30kHz, 60kHz, 120kHz, 240kHz},
hodc {7,5kHz, 15kHz}.
7. BS theo diém 5, trong d6 truyén dan PDSCH thtr hai mang thong tin hé théng nho
nhét con lai (RMSI).
8BS theo diém 5, trong d6 SCS thir nhét 1a tir tap th nhét ctia cac SCS bao gdm mot
tap trong s6 {15kHz, 30kHz}, {120kHz, 60kHz, 240kHz}, hodc {15kHz, 30kHz,
120kHz, 240kHz}.
9. Phuong phép truyén thong bao gdm céc budc:

thu, béi thibt bi, thong tin can chinh gitta ludi tai nguyén tha nhét hogc truyén

din cu thé st dung ludi tai nguyén thir nhét, va it nhat luéi tai nguyén thu hai, trong

d6 luoi tai nguyén thi nhét st dung khoang cdch song mang con (SCS) thr nhat, va

luéi tai nguyén thi hai st dung SCS th hai,

-37-



38580

thu, b&i thiét bi, khéi chudi dong bd (SSB) st dung ludi tai nguyén thi nhit;
thu, béi UE, truyén dan kénh chia s¢ duong xubng vat Iy (PDSCH) thtr nhat st
dung luéi tai nguyén thir hai;
thu, béi thiét bi, bao hidu thi nhdt van chuyén do léch chi bao thong tin can
chinh; va thu, béi thiét bi, truyén dan PDSCH thtr hai trong cac khdi tai nguyén (RB)
duoc gan str dung ludi tai nguyén thi ba c6 SCS thu ba,
trong d6 thong tin can chinh 1a & gitta khéi tai nguyén (RB) cu thé cta it nhat
luéi tai nguyén thi hai so véi SSB, hodc
trong d6 thong tin can chinh 1a & gitta RB cu thé cua ludi tai nguyén thr ba so
véi SSB.
10. Phuong phép theo diém 9, trong d6 SCS thir hai va SCS thr ba la tr tdp thd hai
cta cac SCS bao g61n mot tap trong sb6 hoidc tap cha cla céac tap trong ) {15kHz,
30kHz}, {15kHz, 60kHz}, {30kHz, 60kHz}, {15kHz, 30kHz, 60kHz}, {120kHz,
240kHz}, {60kHz, 120kHz}, {60kHz, 120kHz, 240kHz}, {15kHz, 30kHz, 60kHz,
120kHz, 240kHz} , hodc {7,5kHz, 15kHz}. '
11. Phuong phép theo diém 9, trong do truyén dan PDSCH thtr hai mang thong tin hé
théng nhé nhit con lai (RMSI).
12. Phuong phép theo diém 9, trong d6 SCS thur nhét 13 tr tap thu nhét ctia cac SCS
bao gdm mot tap trong sb {15kHz, 30kHz}, {120kHz, 240kHz}, hodc {15kHz,
30kHz, 120kHz, 240kHz}.
13. Thiét bi truyén thong bao gom:
bo xur ly; va
vat ghi bat kha bién c6 thé doc dugce bang may tinh luu chuong trinh dé thuc
hién béi bd xir Iy, chuwong trinh nay bao gdm céc 1énh dé:
thu thong tin can chinh gifta ludi tai nguyén tha nhét hogc truyén dan cu thé
str dung ludi tai nguyén thir nhét, va it nhat ludi tai nguyén thu hai, trong do ludi tai
nguyén thir nhit st dung khoang cach song mang con (SCS) thtr nhét, va luéi tai
nguyén thtr hai str dung SCS thir hai;
thu khéi chudi ddng bd (SSB) st dung ludi tai nguyén thir nhét;
thu truyén dan kénh chia s¢ duong xubng vat ly (PDSCH) thu nhét st dung

ludi tai nguyén thi hai;
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thu bao hiéu thu nhét van chuyén dd 1éch chi bao thong tin can chinh; va

thu truyén dan PDSCH thir hai trong cac khéi tai nguyén (RB) dugc gén sur
dung luéi tai nguyén thir ba c6 SCS th{ ba,

trong d6 thong tin can chinh la & gitta khoi tai nguyén (RB) cu thé cua it nhat
ludi tai nguyén thi hai so voi SSB, hoac

trong d6 thong tin can chinh 1a & gitra RB cu thé cta luéi tai nguyén thi ba so
véi SSB.
14. Thiét bi theo didm 13, trong d6 SCS thit hai va SCS thi ba la tir tap tha hai cua
cac SCS bao gdm mdt tép trong sb hodc tap cha cua cdc tap trong s6 {15kHz, 30kHz},
{15kHz, 60kHz}, {30kHz, 60kHz}, {15kHz, 30kHz, 60kHz}, {120kHz, 240kHz},
{60kHz, 120kHz}, {60kHz, 120kHz, 240kHz}, {15kHz, 30kHz, 60kHz, 120kHz,
240kHz}, hodc {7,5kHz, 15kHz}.
15. Thiét b theo diém 13, trong d6 truyén dan PDSCH tht hai mang thong tin hé
théng nho nhét con lai (RMSI).
16. Thiét bi theo didm 13, trong d6 SCS thtr nhét la tir tap tha nhét cta cac SCS bao
gdm moét tap trong sb {15kHz, 30kHz}, {120kHz, 240kHz}, hodc {15kHz, 30kHz,
120kHz, 240kHz}.
17. Hé théng mang bao gbm:

thanh phén trong mang backhaul truyén thong dit liéu véi tram gbe; va
tram gdc, tram gbe nay dugc tao céu hinh dé:

truyén thong tin can chinh gilta ludi tai nguyén thir nhét hodc truyén din cu
thé sit dung ludi tai nguyén thir nhat, va it nhat ludi tai nguyén thir hai, trong a6 ludi
tai nguyén thur nhit st dung khoang cdch song mang con (SCS) thtr nhét, va ludi tai
nguyén thir hai str dung SCS thir hai;

truyén khéi chudi ddng bd (SSB) stt dung ludi tai nguyén thir nhét;

truyén truyén dan kénh chia sé¢ dudng xudng vat Iy (PDSCH) thtr nhét str dung
ludi tai nguyén thu hai;

truyén bao hiéu thu nhét van chuyén d6 1éch chi bao thong tin can chinh; va

truyén truyén dan PDSCH thtr hai trong cac khéi tai nguyén (RB) duge gén s

dung luéi tai nguyén thi ba co SCS thtr ba,

-39-



38580

trong d6 thong tin can chinh la & gifta khdi tai nguyén (RB) cu thé cta it nhat
Judi tai nguyén thtr hai so v6i SSB, hodc

trong d6 thong tin can chinh la ¢ gitra RB cu thé cta luéi tai nguyén thir ba so
véi SSB.
18. Hé théng mang theo diém 17, trong d6 SCS thtr hai va SCS thu ba la tir tdp thir hai
cia cac SCS bao gdm mdt tap trong sb hodc tap cha cta cac tép trong s6 {15kHz,
30kHz}, {15kHz, 60kHz}, {30kHz, 60kHz}, {15kHz, 30kHz, 60kHz}, {120kHz,
240kHz}, {60kHz, 120kHz}, {60kHz, 120kHz, 240kHz}, {15kHz, 30kHz, 60kHz,
120kHz, 240kHz}, hodc {7,5kHz, 15kHz}.
19. Hé théng mang theo diém 17, trong do truyén dan PDSCH tht hai mang thong tin
hé théng nho nhat con lai (RMSI).
20. Hé thdng mang theo diém 17, trong d6 SCS thi nhét 1a tor tp thu nhét cia céc
SCS bao gdm mot tap trong sb {15kHz, 30kHz}, {120kHz, 240kHz}, hodc {15kHz,
30kHz, 120kHz, 240kHz}.
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co SCS thir hai, trong do sir cén chinh cua g tai nglgén ther
hai hodc sw can chinh cta RB cu thé clia truyen dan DSCH

thtr nhat so vai SSB duoc chi bao bdi do 1éch

~1108

v

Thu PDSCH thtr hai st dung ludi tai nguyén thir hai khac SCS
th(r ba, trong d6 s can chinh cla lwoi tai nguyén thir hai khac
hodc sw can chinh clia RB cu thé clia truyén dan PDSCH tht

hai so v&i SSB duwoc chi bao bdi d léch

~1110

v

SCS thir nhét va SCS thir hai tlr tap thtr nhat clia cac SCS va
SCS thr ba tr tap thir hai ciia SCS

~1112

Fig.11
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Truyén SSB st dung Iwdi téi nguyén thir nhat cd SCS thr nhat 1200
v
Truy@n bao hiéu van chuyén dé léch ~1202
v
Truyén PDSCH tht nhét mang RMSI hodc RMSI CORESET
Vot ludi tai nguyén thir hai ste dung SCS tu tap thlr nhat cua
SCS, trong do siy can chinp ctia o tai ngu\F/)én ther hai hoac 1204
s can chinh clia RB cu thé cdia truyen dan PDSCH thtr nhat
so véi SSB dworc chi bao bdi do lech
Fig.12
Thu SSB sir dung ludi tai nguyén thir nhat co SCS thi nhat 1300
v
Thu bao hiéu van chuyén do léch ~1302
v
Thu PDSCH thtr nhét mang RMSI hodc RMSI CORESET VOi
ludi tai nguyén thir hai str dung SCS tap ther nhat cia SCS,
trong do s can chinh cla lwdy tai nguyén ther hai hoac sw can 1304
chinh clia RB cy the cua tm%/,én dan PDSCH th( nhat so VO
SSB duwoc chi bdo bdi do 1éch

Fig.13
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Truyén SSB dung ludi tai nguyén they nhét co SCS thir nhat  ~1400
v

Truyén bao hiéu van chuyén do léch L1402
v

Vi I i nguyén thir hai str dung SCS ttr Bp thi nhat cua

SCS, trong 4o s can chinh clia lwdi tai nguzén th(r hai hoac

sy can chinh clia RB cu thé cua truyen dan DSCH thtr nhat
so v&i SSB dwoc chi bao béi db léch

Truyén PDSCH thtr nhét mang RMSI hodc RMSI CORESET

~1404

v

Truyén bao hiéu van chuyen thong tin can chinh cla ludi tai

nguyén thtr hai hoac RB cu thé danh cho SCS tir tap tht hai

cha SCS so v ludi tai nguyén thir hai hoac RB cu thé danh
cho PDSCH mang RMSI hogc RMSI CORESET

~1406

v

>

khac

Truyén kénh chia sé dwdng xubng vatly (PDSCH) the hai trong

cac khdi tai nguyén dwoc gan st dung ludi tai nguyén thee hai 1408

Fig.14
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Thu SSB st dung Iwdi tai nguyén thte nhét ¢ SCS thir nhat

~1500

v

Thu bao hiéu van chuyén do léch

~1502

v

Thu PDSCH thtr nh4t mang RMSI hodc RMSI CORESET voi
| tai nguyén the hai ste dung SCS tw tép thi nhat ctia SCS,
trong do6 sy can chinh cla Iwd] fai agu{gén th(r hai hodc sw can

chinh ctia RB cu thé cta truyén dan PDSCH tht nhat so vOi
SSB duwoc chi bao bdi dd 1éch

~1504

v

Thu bao hiéu van chuyén thén%tin can chinh cta lwoi tai
ngwyén ther hai khac hodc RB cu thé danh cho SCS tr t&p thl

danh cho PDSCH mang | hodc RMSI CORESET

~1506

ai clia SCS so voi lwoi tai n%gén th(r hai hodc RB cu thé
R
v

Thu k&nh chia sé duong xuéng,vét ly (PDSCH) thir hai trong,
cac khoi tai nguyén dwoc géEhsu dung ludi tai nguyén tht hai
ac

~1508

Fig.15
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Truyén SSB st dung lwoi tai n%uyén ther nhat c6 SCS thir nhat
t tAp thir nhat ciia SCS

v

Truyén bao higu van chuyén do léch gitra lui i nguyén thu
nhatva lwdi tai nguyén thl hai t??tSC ther ba gap doi SCS thir
nha

Trutyn b&o hidu van chuyén thong n_can chinh clia Judi
nguyen thir hai tuong tng danh cho moi SCS trong sO téé) thir
hai ctia SCS so vo&i lroi tai nggyén th(r hai danh cho SCS tht

a

v

Truyén kénh chia sé du’c‘rng xubng vat ly (PDSCH) hodc kénh
chia sé duwong lén vat ly (PUSCH) trong cac khai tai nguyén

dworc gan str dung it nhat mét lui tai nguyén trong socacluoi
nguyén thir hai twong rng

tai

Fig.16
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1700

Thu SSB st dung Iwdi tai nguyén thie nhét co SCS thir nhat tlr
tap thir nhat ctia SCC

v
Thu bao hiéu van chuyén do [éch %iCPa lwai tai nguyén thi nhat| 1702
va lwdi tai nguyén thir'hai c6 SCS thir ba gap dol SCS thir nhat

Thu bao hiéu van chuyén théng tin can chinh cta ludi tai
nguyén thr hai twong (g danh cho moi SCS trong so tap thtr | _1704
hai ctia SCS so v&i lwoi tai nggyén th(r hai danh cho SCS thi
a

v

Thu kénh chia sé duong xubng vat ly (PDSCH) hoac kénh chia
sé duong 1én vat Iy (PUSCH) trong céc khdi tai nguyén dwoc | 1706
ot Iedi tai nguyén trong so cac Iwdi tai

gan st dung it nhat mo
nguyén th( hai twong trng

Fig.17

Thu chi bao do [éch ARFCN (absolute radio-frequency ¢channel
khai ARFCN dwong lén, ARFCN t€ bao thir cap hodc 1800

number
) ARFCN duwong 1én phu
v
(PUSCH) trong cac khi

Truyén kénh chia sé duong Ien vatly

tai nguyén duoc gan st dung lwdi fai nguyén, frong do sw can

chinh clia lwdi tai nguyén/RB cu thé so voi ARFC duwong len, 1802
l&én phu dworc chi

ARFCN té bao thir cap hodc ARFCN duong
bao b1 do 1léch ARFCN

Fig.18
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Truyén chi béo d6 léch ARFCN (absolute radio-freguenc
channel numbey) khoi ARFCN duwong lén, ARFCN & bao thi
cap hoac ARFCN dudng lén phu

~1900

v

Thu kénh chia sé dwong 1en vat ly (PUSCH) trong cac khoi tai
nguyén dugc gan st dun lLedyi tai nguyén, trong do sw can
chinh cuia lwdi tai ngyyén/RB cu thé so voi ARFC dwong lén,
ARFCN té bao thir cap hodc ARFCN duwong én phu duoc chi
bao béi dd léch ARFCN

~1902

Fig.19





